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<" REPLAY I

APPLE PROGRAM COPY SYSTEM

Disk Formatting Irrelevant

Does not interfere with other cards

Menu driven

Card is transparent until copy desired.

® Copy *and* restart in under 15 seconds

® Will copy all 64k with *no* compression

Copies total load programs

ANALYST.INC.
REPLAY 11 is an interface card that iS"SlDt independent.
Users can stop the program, examine and change memary,
then restart without changing disks. Control af the system
is obtained by pressing the remote switch which comes on
an 18 inch cord outside the Apple*. If a copy is desired a
blank disk is inserted in Drive 1 and the copy option is
selected from the menu. REPLAY Ii does not copy the
disk, rather it copies the program executing in memaory.

R T

{ REPLAY |

REPLAY Il does not change ANY rmemory - unlike other
copy cards. It faithfully reproduces the lower 4Bk of

TO_DBDER OR REQUEST INFO: memory in a fast load format. The upper 16k of memory
Write or Call can also be copied for a 64k copy. Standard DOS 3.3 files
MICRO ANALYST, INC. can be created for storage on hard disk, although the BAM
P.O. Box 15003 card Is needed.

Austin, TX 78761

REPLAY Il can move protected APPLESOFT programs to
(512] 826-4527 standard DOS 3.3 disk automatically.

Dealer Inquiries Welcome

Utility programs supplied with the REPLAY Il card include

COST: Program Analysis, Packing, and Compression. A language
$150.00 (includes postage] card is nat needed to run packed programs. Because most
Outside U.S./Canada add $10 shipping programs are written in Assembly language, the user
Texas residents add $7.50 sales tax should be familiar with Assembly in order to fully utilize the

Analysis and Packing programs.

VISA/MASTERCARD Accepted!!

' _ NOW game player can save a game at ANY LEVEL and
REPLAY Il is intended for archival backup QUICKLY restart it with the REPLAY I card.
purposes only.

“Apple s a registered trademark for Apple Computers Inc

AT LAST!!! A full sized card with full sized capabilities!!!
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Fed Up Down Under

The whole business of copy-
protection sickens me—I resent being
treated like a child and told | can only
look and not touch! (All my CP/M pro-
grams which are all much more expen-
sive, or average, than Apple 6502
programs, have not one bil of copy-
protection!) Consequently, even
though | am not a reseller of "pirated”
programs,. | do like to have backups
and so have copied now most of my
software (which runs to more than 300
diskfuls, some even D/S). Even Lock-
smith seems to be back-pedalling a lit-
tle and not supplying parm changes on
some programs anymore,

Dr. Leigh Rowan-Kelly
Australia

Breaking Software
Wastes Time

Keep up the good work! Although
protection may be justified for games, |
feel that the use of copy-protection for
serious applications has greatly dam-
aged the usefulness of the Apple as a
business machine. Having had much
experience in running critical medical
applications (on large mini g) | could not

tolerate becoming dependent on soft-
ware which | could not back up to the
extent that | (or my auditors) feit ade-
quate. This always exceeds the “1
backup per user” currently allowed by
the vendors of protecied program
packages. While my use of the Apple is
currently mainly recreational, my
biases carry over from the ‘“‘real world”
systems. As | become more involved in
Apple applications, | begin to resent the
time | must spend to “break” the soft-
ware that | have already spent good
money to own. CP/M packages now
appear more attractive, because they
are not protected (WHY?77). | am seri-
ously considering buying a data base
program; and will probably choose
dBASE over DBmaster because
(among other things) dBASE can be
backed up.

Mitchell Pilot, M.D.
Atlanta, GA

Pac-Man Clones
Hardly “Grand Piracy”

| must take exception to your “Grand
Piracy” editorial [HARDCORE COM-
PUTING #3]. Nothing could have
missed the mark more. Now I'm no
expert on copyright law, but | cannot
see where Atari’s copyright is being
infringed by anyone publishing a Pac
Man look-alike.

Are we to assume that all Whatsit-
Calc spreadsheet programs are a ripoff

of someone else’s? And what about all
those screen oriented text editors that
all do more-or-less the same thing on
all those different machines? If the
Atari precedent stands, a lot of people
are in BIG trouble.

You want Grand Piracy? Copy some-
one else’s ROM and put it in your Z-80
card or Apple-compatible computer.
There's Grand Piracy. Run off copies of
someone else's copyrighted program
and sell them. There's Grand Piracy.
But to see a game and then write your
own version of it? Sorry, that doesn’t
gualify in my book.

Unless I'm mistaken, even in board
games the same board cannot be copy-
righted. The name may be a trademark
but neither the playing pieces (dots?
ghosts?) nor the board (a maze?) can
be protected by a copyright. Only the
rules of play can be copyright pro-
tected. So how does Atari get away
with claiming copyright protection for
their “images”? They can pull off pretty
much anything they want as long as
practically no one can afford to muster
a battalion of attorneys to do batile
against Warner Communicalions in
court. Let's face it, most anyone else
would be outgunned.

Even if everything does come out in
Atari's favor, have they really gained
anything? As an Apple owner, I'm not
about to go out and buy either an Atari
video game or computer just to play
Pac Man. | suppose they might come

continued on page 25
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Now you've really gone and done'it. You gotthe
ditor so mixed up with your divergent opinions
1e:{i12). has split in two, taking the magazine
since:it's difficult to sell a magazine
‘the remainder of the editorial staff
k. parts (yes, both, as in two
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Data Reporter

by Don Halley
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Data Reporter,

Synergistic Software,

5221 120th Avenue S.E.,
Bellevue, Washington 98006,
(206) 226-3216, $220.00

The Data Reporter, from Synergistic
Software, is advertised as Version 2 of
the popular modifiable data base sys-
tem. It is basically a data storage and
retrieval system with graph plotting
capabilities, a text editor, and many
data management features.

It is offered at a suggested retail
price of $220.00. There is a $5.00
charge for a back-up disk,

Documentation is fairly complete,
although it suffers from the same uni-
maginative approach to organization
as does the documentation for its com-
petitors. There is no index, and the
table of contents offers no help beyond
one- or two-word references to pro-
gram features. A tutorial section would
be appreciated by the uninitiated user,
and a reference table containing
pointers to key sections would help.

Normal Copy

The documentation suggesis that a
copy of the original disk be made for
general use, in order to prolong the
original’s life. The COPYA program on
the DOS Systemn Master may be used,
but it will encounter a read error on the
last track. This track has been written
with a modified DOS, and its contents
are read into memory via a short
machine language program appended
to the last line of the HELLO program.
This means that you must always boot
from the original, then swap to your
application disk for processing.

to test the authenticity of this Softkey.
Reader response is encouraged.

Unprotected Copy

That is, only if you want to. A little
PEEKing around will reveal that the
protected sectors are from $00 to $06
on track $22, and that the information
contained there is loaded into memory
from $9400 to $9AFF. Examination of
the HELLO program shows that it does
not touch this area upon exit.

This means that both a way of read-
ing the protected portion of the disk into
the proper memory locations (HELLO)
and a clean exit have been provided.

Try the following sequence:

1. RUN COPYA to create a copy of the
ariginal disk. (Remember to ignore the
read error.)

2. RUN the HELLO program on the
original disk.

3. Choose the QUIT option from the pri-
mary menu.

SOFTKEY FOR

4. Replace the ariginal disk with your

copy.
5. Issue these commands:

BSAVE HELLO.OBJ,
A$9400,LS06FF

LOCK HELLO.OBJ

UNLOCK HELLO

63999 PRINT D$;
"BLOAD HELLO.OBJ" :

SAVE HELLO
LOCK HELLO
PR#6

RETURN

You now have a fully operational
back-up, for only the cost of the disk
itself. Of course, you may make as
many additional back-ups as you like
from this disk.

by Bobby

Multiplan

Multiptan, Microsoft Corporation,
10700 Northup Way,

Bellevue, Washington 98004
$275.00

REQUIREMENTS:
The Multiplan disk
The 10B program from lIssue 3 of
Hardcore Computing
or IOB+ from Hardcore Computing
Update 3.1 (for single drive users)

Multiplan is an excellent spread-
sheet program by Microsoft. It includes
an unusually complete manual with a
reference guide, and an auto-help
mode from within the program. Multi-
plan allows one and only one back-up

to be made, which | found to be an
insufficient guarantee (three is my min-
imum back-up policy for commercial
software).

The program is only protected on
tracks zero through four. The protec-
tion scheme is to change the end of the
address mark on those tracks from OE
to CB. To allow the Multiplan DOS to
read the unprotected disk, a mod must
be done to track 0, sector A, changing
byte D from CB to DE. This mod is auto-
matically done by the 10B program.

Copy Muitiplan by using the OB pro-
gram and the controller listed below.
The 10B copy of Multiplan can then be
duplicated with COPYA, or any number
of other copy programs.

HARDCORE COMPUTIST no. 1
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by Bobby

Zork, Infocom, Inc.,

55 Wheeler Street
Cambridge, MA 02138
$39.95

REQUIREMENTS:
An Apple |
At least one disk drive
A copy of Zark
COPYA
A disk editing program, such as
DiskEdit

Zork is a challenging adventure
game from Insoft. Although a hi-res pic-
ture is lacking (since it is a text game),
Zork is one of the besl adventure
games | have ever attempted to solve.

While trying to sclve some of the puz-
zles, | started to do a little APT and
found that Zork was on a protected
disk. | set it aside until | had the fime to
examine the program. Then a reader
called, explaining a way to unprotect
Zork. Believe it or not, the COPYA pro-
gram on the system master disk can be
used.

How to Copy Zork

This copy method works on Zork ver-
sions |, I, and Il

1. Boot the 3.3 master disk.
PR#6

2. Run COPYA

3. Onceitisin memory, press ctrl C to
halt the program.

4, Delete line 70. This stops the pro-
gram from reloading a machine lan-
guage routine each time it is run,

5. Drop into the monitor.

CALL -151
6. Create the following modes.

Bo25:18 60 Kill end of data marks.

Bo88:18 60 Kill end of address
marks.

BE48:18 Clear errors.

BBFB:22 00 Kill last byte of begin-
ning of data mark.

7. Return to Applesoft.
300G

8. Run the program.
RUN

9. After the copy is done, reboot the
disk with the 3.3 master.

1@. Run your disk editing program.

11. Read track @, sector 2.

12. Modify the following values:

Change location:
5D from BC to AD
FB from C9 to 29
FC from BC to 00

You now have an unprotected ver-
sion of Zork. It can be duplicated by any
of the numerous copy programs availa-
ble, even COPYA, without the use of
modes. The disk cannot be cataloged,
nor may separate files be run; it must
be booted to play the game. But Zork is
now open to inspection by those wish-
ing to participate in the rapidly growing
hobby of APT.

P.O. Box 44549, Tacoma, WA 98444

HARDCORE COMPUTIST no. 1
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Copy Il Plus, Central Point Software
PO. Box 10730, #203, Portland, Ore-
gon 97219, (503) 244-5782 $39.95.

The following is a list of parameters
to change in order to back up certain
pieces of software with Copy Il Plus
version 4.1. To the right of the program
name is the abbreviated name of the
publisher. For a complete list of the
publishers, please see the table on this
page.

When making a back-up, be sure to
follow the steps in order. Often a
parameter will not be relisted if it is set
for a prior range of tracks.

To back up a program, first find its
name in the list of parameters. Directly
below the name is a list of the tracks to
copy and parameters to change. If the
word BY is used, set the increment to
the value that follows it. Use the default
increment of one if no other figure is
given.

When the word SECTMOD appears,
it means that a sector should be
changed using the Track Sector-Editor.
Be sure to patch the read/write routines
if the listing shows PATCHED and to
use the correct DOS (8.2 or 3.3). Place
the destination disk in drive one, then
perform the changes listed.

The command format is:

SECTMOD {F=n,C=n,S=n, T=n}

DOS 3.n PATCHED

CHANGE ADDRESS A1 FROM A2 TO
A3

The meaning of F, C, S, Tand A1, A2,
A3 are explained below:

F Disk format to be used. The value
(n) will be either 13 or 16.

C Toggle. The value (n) will be
either on or off.

S Sector to be read.

T Track to be read.

A1 Location to be changed in the
buffer.

A2 Old value.

A3 New value.

The middle line from the example
gives the DOS (3.2 or 3.3) patched.

Some diskettes can be duplicated
using the default parameters (select
the Bit Copy option from the main

~ MRAMETER

menu). If the diskette you wish to back
up is not listed, try the default settings
anyway.

An asterisk (*) next to the product
name indicates that these parameters
were user-submitted and have not
been verified by Central Point Soft-
ware. Central Point encourages cus-
tomers to let them know when they
back up a disk not on this list. This
information is made available to all
Copy Il Plus owners.,

If you have access to The Source,
the command to type out the most
recent parameter list is
TY SFILES >ST2008 > PARAMS

Table of Abbreviations

of Publishers

Apple Computer
Adventure International
ARTSCI

Applied Software Technology
Budgeco

Broderbund Software
Cavalier Computer
Continental Software

Data Most

Edu-Ware

Hayden

ISM

Krell

Kensington

Lightning Software
Microsoft

Muse

Personal Business Systems
Picadilly Software

Sensible Software

Sub Logic

Sierra On-Line

Software Publishing Corp.
Sirius Software
Silicon Valley Software
Stoneware

Turnkey Software

Unknown

USA a
Visicorp

Parameters for Copy Il Plus

ALIEN RAIN * (BS)
wom o WoRn ':P::;EIII']

= m= g

Rt RS

SreRuieiis b gieieiien E=DE

APPLE ADVENTURE #* (UNK)

i 2ed

T

APPLE LOGO = (AL)

2

-'!-Ill!ﬂlllluliltuIIIIIIQ”’::l’

T

=@, D=DS,
10=94, 24:=94
e PRI o)

(ERROR & OK)

APPLE PANIC * (BS)

RS
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APPLE WORLD * (USA)

g G

APPLEWRITER II (AC)

!{—:i"":i ‘l.: L T T T TR I} 1;3:::4:?&’

APPLEWRITER /// (AC)

Wi wwe wnoa 0 owwREly  LE=EDG, B4R

AZ2—-PB1 (PINBALL)

!‘;} wonom i Woaow wom =
] 5 f, E=DE, F=AH,
i B fdpu ] GEm]),

AZTEC * (DM)

E:;j o :.: :u.:.‘ Wowowow WKW owe W I} s 1 " :{ 5;53": {;:I’é:, i ?"il‘ e G’éj
BACK-IT-UP II * (SEN)

Bla o wowmemon v o & B s AT l‘.'l Y s 5;.’

O S < I I (L 0 e

BEER RUN (SRS)
[ P R T L )
LoD B ww o ww o Dely, HH=dE

CANNONBALL BLITZ * (S0L)

)
B e w v e saewsiaBel e GEL, 4H=1,

4=, =]
CERROR & KD

CANNONBALL BLITZ (alternate)
2 R U e o Lo
SECTMOD [&S=E, T=17)
DOS ®.E PATCHED
CHANGE ADDRESS CD FROM
4% TO &9

These disks are available: |
Library Disk #1............... $19.95
Spring 1983 CORE {Graphics issue}:

|
|
|
| Scruncher Design Plus
CASTLE WOLFENSTEIN (MU) I Ll s
'.;""::’T::'\.nunnuuuuuun # ) . ;
i v | Hardcore Computist #1:
| Checksoft Checkbin |
CE¥LENG ZERD * (TKS) | Hardcore Computist #2: |
o S, BB O | Page Flipper ~ Wall Draw
Bt s vy o) e apey | DIBKGONTRGL (e s fuis $18.00
i e : I DiskEdit Menu
: DiskView .0.B.

CHESS 7.¢ * (0OD)

SpeedDOS
m'“:ﬁ;‘ LI O S T R T .I. !Ej:::&?ﬁﬁ t;’:::ﬁj p

NAME
CHOPLIFTER (BS) | ADDRESS

I 5t PR T M e O
D, GeF, Sl CITY______ STATE ZIP |
T8 wwmi 0w v aw o GEFD,  Blheed, 4Ny, Sorry,
Ams=t . AEEL, G410 no credit cards. Send check or money order to:
S St s W] no phone orders. HARDCORE PROGRAM LIBRARY
P oo a e aw A=, AbH=DD no purchase orders. PO. Box 44549
O (1 U. S. funds anly. Tacoma, WA 98444 |
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(advertisement)

IF YOU LIKE

FRE ORGAN

YOU’LL LOVE

SPARKEE]

Son of FIRE ORGAN

FOR THOSE WHO MAY NOT BE AWARE, FIRE ORGAN
WAS THE FIRST ‘ALBUM’ OF DYNAMIC (EVER-
CHANGING) VISUAL COMPOSITIONS TO BE
PRODUCED BY VAGABONDO ENTERPRISES. FIRE
ORGAN WAS, AND STILL MAY BE, AVAILABLE FREE
FROM MOST APPLE DEALERS.

NOW YOU CAN SEND FOR SPARKEE, WITH TWO
DOZEN NEW DYNAMIC WORKS OF ART, GUARANTEED
TO DELIGHT YOU WITH THEIR BRILLIANT COLORS
AND GRACEFUL FLOWING PATTERNS OF
CONTINUALLY MOVING SHAPES, LINES AND CURVES.

SPECIAL OFFER TO READERS OF HARDCORE: SEND
JUST $19.95 (PA RESIDENTS ADD ${.20 SALES TAX) TO

KEN SHERWOOD
117-B N. 25TH ST.
READING, PA 1940&

IN RETURN, SPARKEE WILL BE SENT TO YOU BY
FIRST CLASS MAIL.

DETAILS: SPARKEE REQUIRES A 48K AFPPLE WITH
DISK DRIVE. SPARKEE AND FIRE ORGAN ARE
WRITTEN IN THE LANGUAGE OF CEEMAC. FIRE
ORGAN, SPARKREE, CEEMAC AND THE FIRE ORGAN
LOGO ARE ALL (TM) OF VAGABONDO ENTERFRISES,

SPARKEE 1§ NOT COFPY-PROTECTED.

GeXEw S BY. fu e s 4=y

6
£

1 =4,

Dle=ly

iy o

N e e fy Desglly,  4Fe=g

MOTE: Choplifter, Serpentine,
David’s Midnight Magic and
Stearblarer wse btrack arcing
arict are very sensitive to
chirive speacd. ITF you have
preccrks b ems, tey reversing

chim i v .

COLOSSAL CAVE ADVENTURE + (AC)

;_'1:1 e TR

i athis

CRANSTON MANOR (S0L)

[ e 2 02

i ol

R . A=1,
B, S@=1

CERIROR & (R

g Free i

WonononoMom B oW

CROSSFIRE (50L)

=B i e e w e T

lovswwewwwewouwnh=l, A=l, 4B=1,
4D=a, Sl

(ERROR & kD

DAVID*S MIDNIGHT MAGIC (BS)

B g aw waw e awa s e, 44m1., QU=
Gugl,  f=E, ife

DrBha s woow v oo o s o GG

Blowwnwnmonwownwaofdm], Bls=g, 4D=g,
B e

{RC T S T N R i Fe=fFD, Si=1,

4Fm'5'
Choplifter.

D=
See notes for

DB MASTER (SW)
(= I B T

(o0 i [)==iif

]
Widnn wdn owowomoMowow

24294, D=l

DISK ORGANIZER * (SEN)
i
Vit e s i o e L
4D=8, S@=1
(ERROR & 0K

::?."'“4« now oM OB oW B oW oMWW uD:wl

4F=1,

A
DESKTOP PLAN II (VCP)

BB s nwnnnnns s LH=P6, F4ml, 36=3
ESCAPE (SL)

H-22
EXECUTIVE SECRETARY # (PBS)

Bm220 v v annnness 90, 821, 10=96
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EXPEDITOR (SOL) PFS & PFS REPORT (SPC)

B e e L EEDS Use "Copy Disk" from Main Menw,

o AR s w e w BB, A=l, 4B=1, After copying and betore WL gy
4D=gF, Hef=] put a TAE over the wreite pwmtémt
CERIROR & Ok notch or you will turn into a

Liwgard,

F8-1 (F
IE’IIN"

Lo S

GORBON (SR

;Ejﬁllllllllllliln

6 3 B s A iy
_ E=AD, F=DE,
HYPERSPACE W

E’""f"’?n wowowow W

JAW BREAKER #

27

ok WoWoHOR oW oW oW oWom

-r
L S T

, 4E=1,
|
KRELL LG , OK)
20

MAGIC W

222

MASTER
Eimﬁliluullllknnsgs:l

Eugzullnlnnulluﬁmnt}

MICRO WAVE * (CC)
i
1]>IIIPIIDIIIPIIIIIDIU:;T|H=1., Aml’ 4E{==1’
4D=g, S@=1

MOUSKATTACK # (SOL)
B=En wwwwnnnewa 1E=F4
SECTMOD [ &8=3, T=18)
DOS 3.3 FATCHED
CHANGE ADDRESS El
FROM 4% TO &%

el e Mmoo H W oMo oEm Mo

| SOFTPORN ADVENTURE (old) (SOL)
NULTI PLAN (MIS) Q—EEI H WM MWW N NGB gmu"

“”jzll-uln--uul = j
{3 2 1=94 continued on page 32
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One of the most inexpensive methods of accumulat-
ing software (if your monetary status is not in the “rich”
category) is to subscribe to magazines that print pro-
gram listings and laboriously type them in and save
them. And the most frustrating thing that can occur after
typing in a lon-n-n-n-g listing is to find that it doesn't
work.

And the reason it doesn't work is that it has bugs.

Some of the bugs are improperly printed listings.
These are our bugs. They most often occur when we try
to format a listing to make it easier to read and under-
stand. Other bugs occur when the listing is sliced up
and pasted onto boards in order to be photographed
and printed.

We've eliminated our bugs. Listings will no longer be
formatted. They will be printed just as they are seen on
the screen (usually). And we will have all line numbers in
consecutive increments of ten so that if a line is missing
it will be spotted by the editorial staff.

Most bugs occur at the user’s keyboard. The program
is not typed in exactly as it was listed.

Syntax errors in BASIC listings are easily found
because you are notified of this fact by the computer.

But many errors are not found because they are
errors that are not really syntax-related. Most of these
mistakes fall into this category. These include:

1. Transposition (typing 536 instead of 563).

2. Missing characters (forgetting to put in parentheses).

3. Mistaken characters (typing a colon instead of a
semicolon).

4. Missing arguments (typing IF ATHEN . ..
ofIFA>5THEN ...).

5. Missing GOSUBs and GOTOs, and their line num-
bers.

6. Mistyped data statements.
And a profusion of others . . .

These bugs are annoying, and require an inordinate
amount of patience and determination to eliminate.
Thus, we will now be using a solution that seems to have
worked with other magazines: a program that will help
spot bugs.

These programs are called “checksum”™ programs.
Nibble uses one called Key Perfect. Our own are Check-
soft (for Applesoft programs) and Checkbin (for
machine programs).

, instead

Page 10
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CHEGCKSOFT

REQUIREMENTS:
An Apple Il or Apple |1+
Applesoft
One disk drive

Checksoft is an ampersand utility for
those who type in the programs listed in
CORE and HARDCORE COMPUTIST.
Checksoft will allow you to verify that
the listing you have typed and the origi-
nal onein the magazine are the same.

Any errors found can be easily traced
to the individual lines and corrected. All
that is necessary once Checksoft is in
memory is to press the & (ampersand)
key and compare the numbers dis-
played on the screen with those shown
in the magazine.

Checksoft is designed to work only
with- Applesoft  programs and will not
work correctly on programs written in
other languages such as |nteger or
binary.

Unique Options
in Checksoft

Checksoft provides options that are
not found in most other checksum pro-
grams.

1. Checksoft is written in machine lan-
guage.
2. Checksoft provides a checksum for
every line in a program and will detect
the smallest differences in a program
and the listing.
3. The beginning of the program affects
the checksum. This double checks that
the program starts at the correct loca-
fion.
4, Checksums may be sent to a printer.
5. Checksoft can be configured to
ignore:
A. REM statements, allowing you 1o
leave them out of a program and still
have the same checksums as the
original listing that contained REM s.
B. Line numbers, so programs can
be renumbered without affecting the
checksums.

Since Checksoft will only work for
Applesoft programs, the program in the
listing must be accompanied by a
checksum list generated by Checksoft.

NO MORE BUGS!

Siddést

by Robb Canfield

Checksoft will generate: checksums
that -are different than those of other
checksum praograms (i.e., Keyperfect
by Nibble), so.achecksumlist by other
checksum' programs will ‘not match
those by Checksoft.

Please read through the entire article
before entering and using the program.
You may be able to save yourself some
extra work and frustration.

Typing In
Checksoft

Checksoft works by generating a
two-byte hexadecimal (base 16 num-
ber) checksum. A checksum is a num-
ber based on the collection of certain
data; that is to say, a number that will be
constantly changing in a predictable
way, Checksoft will update its check-
sum for every line encountered in an
Applesoft program. Since the check-
sum is cumulative, all the previous
checksums generated (one for each
line) affect the next one. This gives
each program its own unique check-
sum. There is a small chance that two
programs will haye the same: final
checksum (since there are only 65,536
different possibilities), but this chance
is so small that it's not worth losing
sleep over.

| will refer to two different checksums
from this point on:

1. The line checksum, which appears
for every line of the program.

2, The final checksum, which appears
as the last line checksum displayed.

Checksoft must first be typed into
memory as a series of byles (the
source code is also included for those
interested). After typing the machine
language part of Checksoft, enter the
Applesoft part of the program.

The directions below explain how to
move Checksoft from the published
listing to the computer’s memory in
simple step-by-step procedures.

1. Re-boot your Apple

IN#6
To clear memory and make sure you
are in Applesoft, also known as fleating
point,

FP
(the Applesoft promptis “1").

2. Enter the monitor with
CALL -151

The machine language prompt should
appear (as an asterisk ""*7). If it
doesn't, try CALL -151 again. If the
prompt still refuses to appear, then
something is definitely wrong with your
Apple (you are using an Apple, aren’t
you?),

3. Type the following bytes

@30¢: A9 4C 6D F5 03 A9 1 8D
@308 F6 03 A9 @3 8D F7 B3 60
G319 20 SE FD A9 18 8D % @3
@318: A9 FB 80 97 @3 AJ 14 85
g4 : @A A5 67 8D 08 ¢3 65 7B
(0328 A5 68 8D C9 @3 85 AC A2
0330 40 Ad 7A 26 C7 63 EB B2
G336 9 22 [0 04 BO 03 48 9
340 BE C9 @@ FA 1D CA FF FB
@348 13 C9 B2 D@ @ A8 FF 6A
0358 45 9B 24 45 OC 65 @B 45
@358: BC 6A 85 @C 29 BF @3 8
g363: DA D4 68 A8 68 A 98 24
@368+ 24 ED 38 A9 B6 E5 24 A
G370 28 4A F9 A B2 B9 (B €3
@378: 28 ED FD 88 10 F7 A5 @B
0380 A6 BC 20 41 FS 2 9E FD
0388 C6 BA DB IF A9 14 85 B4
G398 20 SE FD AD 82 (9 18 FB
@396 8D 18 @ C9 83 F@ 1C (9

" @3 9B DB @8 A9 EA 8D % @3
@306 80 97 @3 A2 0 AG B8 20
@3B¢- BF 93 D@ 62 E0 81 F@ 63
@388+ £ 18 FA 20 GE FD 68 EE
@306-: C8 83 DA @3 EE 9 €3 AD
G3C8-; FF FF 68 A4 AB AD

4. Double check what you have typed.

You should siill be in the monitor. Type
300.378

Compare this to lines 300 to 378. The
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only differences should be:
A. There is a zero before the first
number in each of the lines.
B. A dash instead of a colon will
appear after each line number (there
will be a space after the dash). For
example, line 300 will appear as:
0300- A94C 8D F503 A910 8D
The bytes themselves should be the
same. After fixing any errors you may
have found, examine the rest of the
program by typing
380.3C8
and compare this to lines 380 to 3C8 in
the listing. Fix all errors before continu-
ing.
5. Return to BASIC
3DeG
or if you have AutoStart simply press
the RESET key. At this point you should
see the Applesoft prompt, (]). If you see
the integer prompt (=), type FP to
enter Applesoft. You should now see
the Applesoft prompt. Checksoft is not
affected by language changes.

6. Save Checksoft to the disk
BSAVE CHECKSOFT,A$300,L$D0

7. Erase the current program
NEW
Then type the Appiesoft program.

8. Save the Applesoft progrgm
SAVE START CHECKSOFT

How To Use
Checksoft

The easiest way to use Checksoft is
to run the Applesoft program (the
binary part of Checksoft must be on the
disk under the name CHECKSOFT).
Press RETURN when asked for the
version to load (this will automatically
load the normal version CHECKSOFT)
and answer the next two guestions with
¥ and “N", respectively.

If you want to save yourself the extra
effort of typing in the Applesoft pro-
gram you may simply BRUN CHECK-
SOFT. When Checksoft is loaded in this
manner, the Applesoft program in
memory will remain intact (the varia-
bles will not even be disturbed). The
loading of any Applesoft program will
not disturb Chécksoft (loading binary
files — machine language programs —
may erase Checksoft if they use the
upper half of page $3).

The only reason | have included the
BASIC program is so that the various
options in Checksoft may be changed
easily. These options may be changed
manually, as | will explain later. Check-

Checksoft

lm SREFREEDERCRRERRNBORBDRRED

1618 *

1628 * CHECKSOFT
lm L

1848 * BY

m L]

166¢ *  ROBB S. CANFIELD
Wﬂ L] L]
1960 * COPYRIGHT 1988 *
1850 * SOFTKEY PUBLISHING *
lm - *
llm HRBERRBERRGRBBEBEREREBUT D
1128 *

1138 * LOCATIONS USED

1148 *

1158

1168 LINPRNT .EQ SEI24  PRINT DECIMAL UNLUE OF X AND A REG

1176 CROUT  .EQ SFDBE  PRINT A CARRIAGE RETURN

1188 COUT .EQ SFDED  PRINT A REG IN ASCII

1198 PRINTAX .EQ $F941  PRINT A AND X REG AS & TWO HEXBYTE NUMBER
1268 PRINT.X.SPACES .EQ $F94A

1218 BEG .EQ $67 BEGINNING OF APPLESOFT PROGRAM

1228 HTAB .EQ $24 HORIZONTAL POSITION OF CURSOR

1230 LEAR .EQ $CA18  CLEAR KEYBOARD STROBE

1249 READ .EQ 8P4  LOAD A REG WITH KEY PRESSED

1258 COUNTER .EQ s@A COUNTER FOR NUMBER OF LINES

1268 CHKSUM  .EQ $B CHECKSUM BYTES $B & $C

1278 APER  .EQ $3F5 AMPERSAND JUMP VECTOR

. - - - E

1268

1298

1308 .0R 5360 PLACE ON PAGE 3
1318 .TF CHECKSOFT

1329

1334 *

1348 * INITIALTZATION FOR AMPERSAND

1350 *

1360

1376 INIT LDA #$4C SET UP AMPERSAND JUMP VECTOR
1360 STA AMPER

139 LDA HSETUP

1460 STA ANPER+1

1410 LDa /SETUP

1428 STh AMPER+2

1438 RTS

1440

1450 *

1468 * PROGRAM STARTS HERE

1478 *

1460

1498 SETUP  JSR CROUT

1500 LDA #sl@ OPCODE FOR BNE (SET KEY1 TO NORMAL)
1518 STA KEY1+3
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1520 LDA #SFB  FOLLOWS BNE STATEMENT
1538 STA KEYLe4

1548 LDA #28  # OF LINES UNTIL STOPPED

1558 STA COUNTER

156 LDA BEG  GET BEGINNING OF APPLESOFT PROGRAM

1578 STA GET+1

1569 STA CHKSUM  USE THIS BYTE FOR CHECKSUM

15% LDA BEG+1

1608 STA GET+2

1610 STA CHKSUM+1

1629 LDX #8  SET COUNTER TO ZERO

1638 LDY #$88  CLEAR REM FLAG

1649 LOOP  JSRGET  GET A BYTE

1650 LOOP2  OPX #2 ON OFFSET?

1668 BCC SUMIT3  YES, SO SKIP END OF LINE CHECK

1670 CPX #4 ON LINE W2

1660 BCS SMIT MO, SO DON'T SAVE LINE #

1699 PHA SAVE LINE #

1708 BCC SUMIT2  SKIP END OF LINE CHECK. DEFAULT IS TO USE LINE ¥
710 ST OF ¥ END OF LINE?

1728 BEQ PRINTCHK YES S0 PRINT CHECKSUM AND CHECK FOR END OF PROGRAM
1730 CPY #SFF  IGNORE REN?

1748 BEQ SUMIT3  YES

1758 P #SB2  TOKEN FOR REM

1768 BNE SUMIT2

1778 LDY #SFF  SET REM FLAG. DEFAULT IS TO IGNORE THEM
1786 SIMIT2  ROR

1798 EOR CHKSUM  ;GENERATE A CHECKSUM

1889 ROL

1810 EOR CHKSUM¢1

1620 STA CHKSUM

183 EOR CHKSUM+ 1L

1848 ROR

1850 STA CHKSUM+1

1868 SUMIT3  JSR INCGET  INCREMENT COUNTERS

1878 INX

1880 BNE LOOP2  CONTIMUE BY GETTING ANOTHER BYTE

1899 PRINTCHK PLA GET HIGH BYTE OF LINE #

1909 TAY SAVE IT TEMPORARILY

1918 PLA GET LOW BYTE OF LINE #

1920 TAX SET UP FOR LINE PRINT

1930 YA GET HIGH BYTE BACK

1948 JSR LINPRNT  PRINT DECTMAL LINE #

1958 SEC CALCULATE THE NUMBER OF SPACES TO PRINT
1968 LDA #$6

1978 SBC HTAB

1960 TAX

1996 JSR PRINT.X.SPACES

200 LDY #2 NUMBER OF CHARACTERS TO PRINT MIMUS 1 (-1)
2618 PRINTL  LDA MSGL,Y

2028 JOR COUT  PRINT AREG IN ASCII

2630 DEY DONE WITH PRINT?

2048 BPL PRINTL  NO. S0 GET NEXT CHARACTER

2650 LDA CHKSWM  PRINT CHECKSUM UALUE

2868 LDX CHKSUM+1

soft will disable any ampersand utility
you have in memory (such as PRINT
USING and RENUMBER), but does not
affect PLE (Program Line Editor).

After Checksoft is in memory, enter a
program from a listing that has a check-
sum table created by Checksoft, (| have
included the checksum table for the
Applesoft program START CHECK-
SOFT, and will use examples from this
program in the rest of the article.) After
entering the program, type "“&". If there
is no Applesoft program in memory,
Checksoft may display random line
numbers and checksums (if this hap-
pens, use the ctrl C command to exit
Checksoft).

The first twenty lines of your program
will be displayed in the following fash-
ion:

line# - $0000

(hexadecimal checksum)
For example:

10 -$E7C9

The checksum number will always
be four digits long.

Compare the checksums given for
each line of the program to those pro-
vided in the magazine. If the check-
sums match, the line is okay, If the two
checksums differ, there is an error in
the program.

The first line that has a checksum dif-
ferent than the one in the magazine is
the offending line (remember that
every checksum is based on the pre-
vious one, so if one line is incorrect all
the following lines also appear to be
incorrect). Fix this line and check the
program again to see if any other lines
were mistyped.

Ifthe first twenty lines are okay, press
the SPACE bar to display the next
twenty lines. Proceed in this manner
until you are returned to Applesoft.

Double check the program to make
sure all the checksums match. When
they all match, the program is exactly
as given in the magazine.

This process can be reduced to the
following:

1. Type the program into memory.

2. Press the ampersand key (&). The
first twenty lines of the program will be
displayed.

3. Compare the checksums on the
screen to those in the listing. The first
line encountered that doesn't match
the checksum table printed in the mag-
azine is in error and must be fixed
before continuing.

4. Continue in this manner until all the
checksums displayed on the screen
match those in the table.
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Commands
Checksoft has three commands
available:
ctrlC  Exit Checksoft immediately.
This command can be used
to exit Checksoft without
having to page through the
remaining checksums.
SPACE Display the next twenty

lines of the program with
checksums.

ESC Does not pause after dis-
playing twenty lines. This
command can be used to
rapidly check a program
(see Trick 2 below).

When the Applesoft prompt (])
appears, Checksoft has finished
checking the program and has auto-
matically returned you to Applesoft.
There is no need to use ctrl C to exit.

Tricks

The following tricks may be used to
help find where the checksums differ:

1. The first time through, press ESC
and look at the last checksum printed

(the final checksum). If this one
matches the final one in the magazine,
you have successfully typed in the pro-
gram. If this checksum doesn’t match,
the program is different from the one in
the magazine. Try Trick 2.

2. When paging through the checksum
tables, only compare the last check-
sum printed for each set of twenty.
When you find that they differ, back-
track until you find the offending line
(the first line with a different checksum
than listed).

Modifying
Checksoft

The following is a discussion of how
to modify Checksoft for different types
of listings. Checksoft can be configured
in a number of different ways. You have
the option to use or ignore the follow-
ing:

1. REMark statements.

2. Line numbers.

3. Next line pointers.

For convenience | am going to refer to
each of the three possible changes as
three separate parameters. Checksoft

is normally set up to ignore REMark
statements, use line numbers, and
ignore line pointers.

If any of the above parameters are
changed, Checksoft will generate dif-
ferentchecksums. Each parameter has
its own special function. The REMark
parameter can be configured so that
everything after a REM statement is
ignored. This allows you to simply type
the command REM and leave out all
the garbage following it without affect-
ing the checksum. Or you could even
replace the original REM statement
with your own, again without affecting
the checksum.

Only existing REMs may be
changed; no new REMarks may be cre-
ated. This is the most useful and pow-
erful parameter.

For example, assume that the follow-
ing line appears in a program:

10 D$ = CHRS$ (4): REM CTRL “D”

If you wanted to, you could change
the line to the following:
10 D$ = CHRS (4): REM

or:

16 D$ = CHRS (4): REM ANYTHING
CAN GO HERE
without affecting the checksums.

2078 JSR PRINTAX 2368 NOSTOP2 JSR INCGET  GET NEXT BYTE

2060 JSR CROUT 2374 BNE LOOP2  TF NO ZERO WAS ENCOUNTERED CONT.
2050 DEC COUNTER DONE WITH 20 LINES 2388 CPX #$l IS THIS THE 3RD ZERQ?

2104 BNE NOSTOP MO, SO CONTINUE 239 BEQ END IF SO END

2118 LDA #28 YES, SO GET KEYPRESS 24049 INX CHECK FOR LASY ZERO (3RD)

214 STA COUNTER AND RESET COUNTER 2419 BPL NOSTOP2 ALWAYS DO THIS

2138 J5R CROUT 2428 END JSR CROUT  DONE WITH PROGRAM

2144 KEY1 LDA READ GET A KEYPRESS 2439 RTS RETURN TO APPLESOFT

2154 BPL KEYL LOOP UNTIL A KEY IS PRESSED 2440

2164 STA CLEAR  CLEAR KEYBOARD STROBE 24508 *°

2178 CHP #$83 WAS IT CTRL C? 2468 * SUBROUTINES CALLED FROM MAIN PROGRAM

2168 BEQ END YES, S0 STOP PROGRAM 2478 *

219% CHP 4398 WAS IT ESC? 2480

2208 BNE NOSTOP  NO, SO CONTINUE NORMALLY 2499 INCGET INC GET+l  ADD ONE TO THE VALUE IN GET
210 2500 BNE GET IS THERE A CARRY OVER

220 * )4 INC GET+2  YES INCREMENT HIGH BYTE

2230 * CHANGES PROGRAM TO IGNORE KEYPRESSES 2520 GET LDA SFFFF  GETS A VALUE FROM APPLESOFT
2244 * 2530 RIS

2250 2540

2268 STOP LDA HSEA SET BRANCH IN KEY1 TO NOPS 2550 *

2278 STA KEY1+3 2568 * PRINT MESSAGES

2260 STA KEY1+4 2578 * THE MESSAGE IS STORED BACKWORDS

2290 2560 *

2368 * 2599

2318 * CONTINUE WETH PROGRAM 2608 MSGL AS -8 -

2320 * 2618 *

2338 2628 * LOCATION FOR TEMPORARY USES

2340 NOSTOP  LDX #s0@ CHECK FOR END 2630 * E
2358 LDY H$09 CLEAR FLAG
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The following would be illegal:

10 D$ = CHRS (4):
since the REM statement is missing. If
anything else was changed, such as
D$ to E$, the checksum would also be
changed and therefore would be ille-
gal.

If the REMark parameter is set up to
use REM s, the REMark must be typed
exactly as shown in the listing.

The line number parameter can also
be configured to ignore or use the line
numbers. This parameter was origi-
nally set up to use line numbers. This
means that each line number must be
typed exactly as shown.

If this parameter is changed to ignore
line numbers, line numbers may be
changed when typed. This only applies
to the line number, not to line refer-
ences such as GOTOs or GOSUB s.
These line references must still be

Configuration 2
This is especially useful in self-modi-

fying or length-dependent code, The

program must be typed in exactly ag

shown. No changes can be made, no
matter how slight they are.

REM - Use (on)

Line -Use (on)

Point - Use (on)

Configuration 3
This can be used if there are no line
references within_the program. The

only real advantage it has is to allow the

line numbers to be changed (such as
Jenumbering the program) without

affecting the checksums.
REM - Ignore (off)
Line -Ignore (off)
Point - Ignore (off)

There are two ways to modify Check-
soft: one is to use the BASIC program,
and the other is to POKE the changes
into memory. The BASIC program will
tell it Checksoft is configured normally
or not by changing the top line of text.
For normal configuration, the top line
will read “NORMAL CONFIGURATION
IS”. If Checksoft has been modified,
this line will change to “NON-NORMAL
CONFIGURATION 15",

To change Checksoft, simply answer
“N" when asked if this is the proper
configuration. You will then be asked if
you want to use or ignore the three pos-
sible parameters. Answer with “Y" for
Yes, “N” for No, or press RETURN if
you wish it to remain the same.

The modified Checksoft may then be
saved to the disk under any name.
Pressing RETURN will cause the

typed exactly as printed in the maga-
zine.

For example, again assume that the
following line exists in a program:

10 D$ = CHRS (4): GOTO 900

The following change is legal if the
line numbers are ignored:

15 D$ = CHRS (4): GOTO 900
The line number has been changed
from 10 to 15. This change would not
have been allowed if it had been speci-
fied to use line numbers.

The following change is illegal and
would affect the checksum in all situa-
tions:

10 D$ = CHRS (4): GOTO 980
The line reference has been changed
from 990 to 980.

The line pointer is a special parame-
ter that will be used very rarely. When it
is used, the program must have the
same number of bytes in each line.
That is, each line must take up the
same amount of memory as it did origi-
nally. Generally, if the line painter is
used the author wants the program
typed in exactly as shown with abso-
lutely no changes.

Below are some common configura-
tions that may be used and when to use
them. To conserve space, | have abbre-
viated each of the three parameters to:

REM REMark statements
Line Line numbers
Point Next line pointers

Configuration 1

This is what Checksoft is normally
set to. REMark statements can be
changed or deleted, but everything
else must remain the same.
“REWM -Ignore (off)

Line -Use (on)

Point - Ignore (off)

#due fo lovieckions wpdad Coesoms bre W No3, Pkl
Checksums for Start Checksoft

Configuration 1

| - $97CE : 138 - $7ADB : 200 - $TEFB : 395 - 41008 i 538 - $2544
2 -SF4BB i 48 - $9536 1 278 - OB i 4 - sATEE i 546 - $5BED
3 - $BBEC 156 - AFBS [ 288 - SDOYE i 415 - sueac | S5O - $7402
18 - $E7C9 168 - $8i7F 298 - $ECFB g - MBREE sid - gE{aEa
28 - $DCE& : 178 - SCBEA : 388 - $BAEC i 439 - en7an: 579 - $ASEB
W - $78IC C DB - $4B42 D 449 - s44dD ! '

Woo-SALC D 189 - SID6C 328 - SIAZE  4Sp - S1ESE . S99 - $79E8
56 - $CI4E : 198 - $5BDY : 33 - $BIGE 44 - s6BAl : 599 - $@BY7
68 - $30A3 i 208 - $BE9Z ! 348 - $1BIA [ 479 - $BCIE i L99 - $60R7
7 -$D96 218 - $9EAB i 356 - $870F i 4gg - s1g0n . 61 - $2648
8 - $D228 i 228 - SFE2R 368 - $TBBC : 495 - ¢F@41 628 - $DHCC
9 - $CC76 : 238 - $8B17 : 378 - $34FA : 5gg - eC944 638 - $4EZC
{96 - SET3S i 248 - $736E D516 - $346D 0 G40 - %4367
146 - $FFBS : 258 - $LE92 : 520 - $BGB7 | 658 - $144C

- $1037 ¢ 380
126 - $41CD : !

BEG: *300.3CD END:

Hex Dump and Checksums for Checksoft

@308~ A9 4C 8D F5 @3 A9 18 BD $205A @368~ 24 ED 38 A3 86 ES 24 AR SFAFS
@378- F6 93 A3 93 8D F7 B3 6@ $BB3A @378~ 28 4A F9 A 92 B9 CB @3 $F44)
#319- 20 8t FD A9 10 8D 9% @3 $A383 @376~ 24 ED FD 88 10 F7 AS @B $27ED
@318~ A9 FB 6D 97 @3 AS 14 85 S$EEBS 8388- A6 BC 20 41 F9 20 BE FD $935
8328~ 6A A5 67 8D (B @3 65 @B $6884 #388- C6 @A D@ IF A9 14 65 BA $2DBF
P328- A5 68 8D C9 @3 85 AC A2 $171C @393 20 BE FD AD @4 CP 18 FB $3B3A
8330~ 00 A0 98 28 C7 03 E@ B2 S$EFA7 @398~ 8D 18 CO C9 B3 F@ IC C9 $32D2
@338~ 9@ 22 E G4 BA @3 48 99 $B2DB
#346- BE C9 @9 FO 1D CA FF F@ $2B27 @348~ 98 D2 @8 A9 EA 8D 96 B3 SIGEC
#348- 13 C9 B2 DB @2 @ FF 6A $F4CB @3AB- 8D 97 63 A2 B0 AP B3 28 35056
@3B BF @3 DA B2 @ @1 F@ @3 SBAE2
@356~ 45 BB 24 45 BC 85 @B 45 S$4E77 #388- E6 10 F4 26 BE FD 60 EE $A465
#358- AC 6A 85 @C 20 BF @3 E8 $869R @3CE- C8 @3 D@ @3 EE C9 @3 AD $1A30
@368~ DO D4 68 AB 68 AA 98 28  $8224 @308~ FF FF 68 A4 Ad AD $6118
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ORDER TODAY FROM: WE ACCEPT CHECKS, MONEY ].
GARY BROWN ORDERS, VISA, MASTERCARD (NO | (UFSTIRNIEI:) I
PO. BOX 727 gOHERrEEE#qS(E ADD $3.00 POSTAGE |(RECHEI Tt |=
PHILOMATH, OR 97370

I
|
=
I WRITE AWAY ACTION SOUNDS AND . &
B A~ acvanced, professional worc I HI-RES SCROLLING ] HEBEE SRCReTS SEAMNCS .
B processing system with unsur- I Machine language sounds, hi- N ‘ e
Bl possed speed and flexibility. Sim-[llres scroliing routines and Super Ml €0 step by step from ordinary o
ple to learn commands, Inter- [l font program available in one [ Basic fo befter Basic programs, =

g faces easily with most printers. g useful package. $18.95. | Bosic to Assembly hi-res gra-
3 = phics. Create business graphs, [l
OKI11! ......... EEER electronic and architectural [
- LO ) B designs, arcade and adventure g
| rmoTiIceE! B gomesand morel Fostest color- gy
] Il fill routines available, more =]

o colors and patterns than
= ' onsxn§9995 D;ﬂ;ﬁ | cnvone 240 pages -$75:00- =
&
- MANUAL P NOT . 95 -
i ORDER YOURS TODAY!Y cOPY Ol

= B FPFROTECTED:! B 5 =
. Limited Time Only . . DISKETTES -

gl =difEEEEEEENENEEEEEEEEEEEEEEEEEREEEEn

Bl pAINT MASTER SCENE UTILITY
B SUPER DRAW AND WRITE I CREATIVITY TOOL BOX Allows line drawing, scene paint-
[l Includes Superfont program fea- B create instant people, instant ing. scene editing, screen com-
furing 9 sizes Icmd 8 sjyles of type, lllgraphics at the touch of the key-Ml pression. Fastest color-fill routines =
-scrol!mg, saving, refrieving and  ijboard. Write poetry, music, 72 @ijanywhere, Perfect for adventure
.mompulohqn of characters. [l fype sizefstyle combinations, game creation or computer art.
-Drow practically gny‘rhmg with action sounds and hi-res scroll- & Over 300 colors/patterns. Use
the Instant Graphics program. .ing are also inc|uded,-$44,.95_---creoﬂons in your own program.

M $17.95. — 005,
DONT DELAY— 95
ORDER TODAY! = $34 = $2 495
EEEEEEEEEEEEEEEEEEEEEEEE
HI-RES ARCHITECTURAL DESIGN " .:,,.m.e.uz".v!goﬂ PRE=Zas

Plan and design individual room, HI-RES DUMP

complete floor plans and fotal Best ity E Fosisd
bulldings. 75 different floor plan 1ruf=,' g%%gyco%syolnmﬁfg?lpns g Ok_”es

shapes can be ec:;ﬂly rotated 1 tive, flip or rotated images avail-
and moved, Lengihs, dlagonats able in three sizes. Automatic

. and angles are calculated on- horizontal :
centering $25:00—
- screen. $29:95- 9

$24.95 each

~ HI-RES ELECTRONIC DESIGN

Create and print electronic cir-
cuit plans. Keyboard selection

and rofation of 98 different elec- s 95
tronic components. Paddles or =
oysticks provide easy place- E=
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