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Quality Products You Can Depend On

The MACH IV at a NEW LOW PRICE (Both

Joystick and Mouse control in one)
It saves you Time, Space and Money

CH Products new MACH [V JOYSTICK is two controllers in one.
A high-precision mouse replacement and joystick combined. This
means you can use it with any program that requires a mouse or
with any program that requires a joystick.

The MACH IV saves you time because it is faster and easier to
use than a mouse. It also doesn't require cleaning every 10 hours
like most mechanical mice.

The MACH IV saves you space because it doesn't require any
desk space or special surfaces to operate. You can even use it
on your lap.

The MACH IV saves you money because it costs less and pro-
vides a longer life expectancy than a common mouse. And with
the flip of a switch you have the added advantage of a joystick
control for use with your favorite game or simulation program.

Suggested Retail:

Available for the Apple IIE/IIC, Macintosh, IBM PC/XT/AT and
compatibles.

Suggested Retail:

MACH IV Apple lIE/IIC $ 69.95
(Apple HE computer requires an Apple mouse card)
MACH IV Macintosh $ 69.95
MACH 1V for IBM PC/XT/AT and compatibles $ 99.95
MACH |V for IBM PC/XT/AT and compatibles with
Designer Pop-up™ Menus $119.95

MACH II and MACH III Joysticks (New
IIGS Platinum Models now available)

are the number 1 choice of retailers and consumers today. They
provide more features, longer life cycles and greater precision
than all others. With compatibility across a wider range of pro-
grams — from games to business to graphics to cad applications.
With high-quality metal connectors now standard on all models,
they are plug-in compatible with the Apple II, IIE/IIC, 1IGS, IBM
PC/XT/AT, IBM PCjr and most compatibles.

Suggested Retail: MACH Il — $39.95; MACH Il — $54.95

PADDLESTICKS
are a new and unique paddle-control design that promises to
bring the fun and excitement back to paddle-type games. They
are faster, easier to operate and are less fatiguing than
conventional-type paddles. The PADDLESTICKS operate as a
single-axis joystick and are currently plug-in compatible with the
Apple HI, IE/IIC, and IGS computers.
Suggested Retail: $24.95 (Pair)

CH Products, the leading manufacturer of precision analog joy-
sticks for industry and home delivers the highest quality computer
peripherals available today.

SEE YOUR DEALER TODAY

or for credit card orders call: 1-800-624-5804
1-800-262-2004 (In California)

for more information call: (619) 744-8546

Introducing soon “FLIGHTSTICK”
1225 Stone Drive, San Marcos, California 92069

A Joystick Technologies Inc, Company

A)pple P)ugetSound P)rogram L)ibrary E)xchange

Page 0003 of 0068 |




Call-A.P.P.

L.E. Magazine + November 1987

Remember the 16K cards for the I+ and
the 64K cards for the Ile? At the time, that
much memory seemed like a lot But when
the owners of these memory cards came to
us for more memory, many had to throw
away their smaller Apple memory cards or try
to sell them. Most of our customers told us
that had they known about Applied Engi-
neering’s larger memory cards when they
bought their Apple, they would have pur-
chased them at the same time.

GSRAM and GSRAM Plus are available now;,
allowing up to 8 MEG of memory expansion.
That's 8 times the memory capacity of
Apple’s card and just look at the benefits that
only GSRAM and GSRAM Plus have over
Apple’s card:

o Lower cost

¢ Has 6 RAM banks (Apple’s card has 4)

¢ Has memory expansion port

o Has ROM expansion port

¢ No configuration blocks to set

e No soldered in RAM chips

» Expandable to 8 MEG

o Expands AppleWorks intemal limits

o Built-in Hi-Res self - diagnostic software

o 5 year hassle free warranty (Apple has a 90
day warranty)

e Made in UA

GsRAM for More
AppleWorks Power

Only GSRAM and GSRAM Plus eliminates
AppleWorks internal memory limits, increas-
ing the maximum number of records avail-
able from 6,000 to over 25,000 and only Gs-
RAM and GSRAM Plus increases the number
of lines permitted in the word processing
mode from 6,000 to over 15,000. And only
GSRAM and GSRAM Plus offers a builtin
i printer buffer so you can continue using
AppleWorks while your printer is printing. Gs-
RAM and GSRAM Plus even expand the
number of lines in the dipboard from 255 to
2047 and will auto segment large files so they
can be saved on two or more disks. You can

Insist on GSRAM"
When You Buy Your IIGS’

Expand the IIGS RAM and ROM with the GSRAM or GSRAM Plus
with ROM Pak Available now with 256K to 8 MEG!/

even have Pinpoint or Macroworks and your
favorite spelling checker in RAM for instant
response. GSRAM and GsRAM Plus will even
display the time and date right on the
AppleWorks screen. Nothing comes dose to
enhancing AppleWorks so much.

Turn Your Ilcs into a Giant

Simply plug GSRAM into the 1IGs memory
expansion slot and you've got up to 8 mega-
bytes of RAM at your fingertips—all of it
instandy and automatically recognized by the
IIGs. GSRAM is compatible with all IIGs
software, including AppleWorks, as well as
BASIC®, ProDos, DOS 3.3, PASCAL®, “C” and
CP/M®.
Grow by Bytes or Megabytes

We offer GSRAM in two configurations so
you can increase your memory 256K at a
time (GSRAM) or a megabyte at a time (Gs-
RAM Plus). Both offer full compatibility, lower
cost than other boards, and easy expandabil-
ity. And both are extremely low in power
consumption. A fully expanded GSRAM oper-
ates at only 375 ma, and GSRAM Plus at only
270 ma (even with 6 megabytes on board!)
GSRAM—for Normal
Memory Requirements

GSRAM is available with 256K, 512K, 1
MEG or 1.5 MEG of memory already on
board. If you don't need the full 1.5 MEG
now, you can choose a GSRAM with less
memory and expand it up to 1.5 MEG in the
future—or upgrade to GSRAM Plus for a
small charge.

‘1 recommend
Applied
Engineering
products
wholebeartedly.”

o
Steve Wozniak, the creator

of Apple Computer

CIRCLE 1 ON READER SERVICE CARD

With an optional piggyback card, you can
expand GSRAM even higher than 1.5 MEG!
(Other cards are only expandable to 1 MEG.)

GSRAM Plus—for Growing
by Leaps and Bounds

GSRAM Plus is the first Apple memory card to
use 1 MEG RAM chips on the main board
Its available with 1 t0 6 MEG on board. If
you don't need the whole 6 MEG now, you
can buy a GSRAM Plus with less memory and
easily expand it in the future.

GSRAM Plus can be expanded up to 8
MEG with an optional piggyback card
Easy Expansion

Both GSRAM and GSRAM Plus use standard
RAM chips that are readily available and just
plug right in. So unlike other cards, you'll find
expanding your GSRAM or GSRAM Plus easy,
convenient and very economical And with
our optional ROM expansion module you
can even increase the IIGs's ROM space and
all in just one slot

Quality and Support of the
Industry Leader

Applied Engineering is the largest supplier
of Apple peripherals in the world We
invented the first large RAM cards for the
Apple. With a 5-year “no-hassle” warranty and
outstanding technical support, you can be
sure GSRAM and GsRAM Plus will deliver the
performance you're looking for—or return
them within 15 days for a full refund.

GSRAM with 256K $169
GSRAM with 512K $219
GSRAM with 1 MEG $299
GSRAM with 1.5 MEG $379
GSRAM with 2-8 MEG CALL
GSRAM Plus with 1-8 MEG CALL

Order today!

See your dealer or call Applied Engineering
today, 9 am. to 11 pm. 7 days. Or send
check or money order to Applied Engineer-
ing MasterCard, VISA and CO.D. welcome.
Texas residents add 5%% sales tax. Add $10.00
outside USA

A PLED ENGINEERING™
The Apple enbancement experts.
(214) 241-6060

P.O. Box 798, Carrollton, TX 75006

CP/M is a registered trademark of Digital Research, Inc.
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Sign up for 50
MACWORLD Expo/ San
And save enou

H ead fOI' hundreds of exhibits. Attend dynamic sem- Create professional-quality business
inars and workshops run by industry ex- graphics — on the spot. Compose vour
MACWORLD Expo / perts. Tune up your Macintosh skills. And own newsletter, ads and brochures. Try
more. your hand at desktop engineering and
San Francisco In three days, under one roof, you'll design. Send or receive messages from
pick up tips, tricks, techniques, do’s, Mac to Mac. Witness the power of the
January 1 5_ 17 don'’ts, how-to’s and what's news that latest Mac programming environments. Do
would otherwise take weeks to collect. all this and more in just three short days.
Moscone Center. And if you register before December 15,
1987, vou'll save $5. Enough to pay for cab There’s something for

And step on it. fare. everyone.
Keep your hands on

Hail the nearest taxi and roll on over to the wheel, Mac. It doesn’t matter whether you're a sea-

MACWORLD Expo/San Francisco, the ! soned hack or just out for your first drive.

original Macintosh computer show. MACWORLD Expo/San Francisco is a After three days, you'll be chock full of
Test drive an extraordinary array of hands-on, do-it-yourself show. It's excit- information on what Macintosh can help

hardware, software and peripherals first- ing. It's challenging. It's fun. And it’s you do. In the office, in the lab, at school

hand. Weave in and out of traffic. Stop at fruitful. or at home.

Our list. (As of Sep 24.1987.) (Exhibit hall sold out.) A who's who of people who design, develop, and produce hardware, software and peripherals for Macintosh. 3Com Corp.. 3G

Graphics, 5th Generation Software c/o Touchstone, 800 Software, A.L.P. Systems, Inc., A.P.P.L.E. Co-Op/MacA.P.P.L.E. & APDA, Aba Software, Abacus Concepts. Abaton Technology Corp., AC Statpower,
Acius. Inc.. Addison-Wesley Publishing Co.. Adobe Systems, Inc., Advanced Computer Graphics, Advanced Elec. Support Prod., Inc.. AEC Management Systems, Affinity Microsystems. Ltd.. Aldus Corp..
Allan Bonadio Associates, Alpha Micro, ALSoft, Inc., Altsys Corp., Aincodyne, Inc., Americal Group, Anatex, Ann Arbor Softworks, Apple Computer, Inc., Asher Engineering Corp.. Ashton-Tate. Assoc. of
Apple 32 Users. AST Research, Inc.. Automatix, Inc., Avaur Technologics, Inc., BDT Products, Bede tech, Bering Indusmcs\ Ing.: Bedkeley Macmlmh Users Grp. (BMUG), Berkeley Systems Design.
Beyond, Blackhole Technology, Inc., Blowhard Industries, Blyth Sofrware, Bogas Productions, Borland lmc ciety, Broderbund Software, Inc., Ci. Tech International, Inc.,
Calcomp, Capilano Computing Systems, Ltd., CasadyWare, inc., CE Sofrware, Chcckmark Soft rn% ﬂ!s& Solutions, C S, CMS Enhancements, Inc., CogNetics, Cognition Technology
Corp.. Colby Systems. Inc., CompServCo, Computer Cover Co., Computer € p’u}cr News, p Friends, Inc., Computer Selection Business Center,
Computer Shoppe. Computer Ware, COMTREX, Lid., Comr ?ﬁ’f‘éﬁmm Corp., Cnckct Software, Inc., D2 Sofm&s Inc ,,Dara Tailor, Inc, Data Translation, Datacopy Corp.. DataDesk
International, DacaSpace Corp., Dataviz, Inc., Daym . DEI (Data Electronics, lnc) Desi p TCor[j Digital Communications Associates, DisCopyLabs, Diversified
1/0. Inc., Douglas Electronics, Dove Computer Corp if w)ones & Co., Inc. Dubl Click Sofi % mmxc Graphics, Inc., E-Machines, Inc., E.1. duPont de Nemours
& Co. (Inc.), Eastman Kodak Co. (MPAY KO), EDUC , Ehman Engmc:r C., Evcmx Systems, EXP, Inc., F.C. Brooks & Co Faralion Computing,
Flexware, Future Design Software, FWB Software, Inc ; , Great Software, GW Instruments, H & H Emerpnses Hard & Soft,
Inc., Hayden Books/Howard W. Sams & Co.. Hayes re, chlcn Packzrd Co.; High Performance Systems, Inc., Human Intellect Systems,
HyperAge. [/O Design. Inc., ICOM Simulations, Inc., . IGC Technology Corp., Imageclub nphl’k Imagine Software, Imagine That, Inc., Infinity Software,
Infomax Computers. Infosphere. Inc.. InfoWorld, Inn: o mcmauoml Dzuwzrcs I It § Software,z lavision, Inc.. [rwin Magnetics, Jasmine Compum Systems,
Kaetron Software Corp., Kahn Enterprises, Kamar W C., La Ciejilanguage Systems Corp., Laser Charge, Laser Connection,
Laserwarc, Inc., Layered. Inc., Legal L Inc., L ivil i 4 Aml . Resources; dogical Operations, Lotus Development Corp., Lundeen &
Associates. Mac Buyer's Guide/Redgate Comm. Corp.. i L AM Systems, Inc., MacMag, MacNet Inc., MacOrchard. Inc., MacProducts
USA/Vision Technologies. MacroMind, Inc.. Macropac -Davis Pub..Co., MacWEEK, Magic Sofrware. Inc.. Mainstay, Mansficld
Systems, Inc., Manx Software Systems, Inc., Mass Micro p v e Systems, Micro Cad Cam, Micro Dynamics, Lid., Micro
icroTouch Systems, Inc., ngem Inc,, ape, Inc., Mirror Technologies, Modern Accessories for

Planning International. Microsoft Corp.. Microtech Perij ¢

Computers (MAC). Moniterm Corp., Monogram Software iffic., Moo ’Kfnsxgmz Solutions), National Ins(rumcms @mﬁil Semi-Conductor, New Image Technology. Inc., Nolo Press, North
Edge Software, Novastore. NuData, Odesta Corp., Oldu Syt;m ac Enterprises, Orange Micro, Inc., Palantir Software, Palomar Software, Inc..

Panamax. Para Systems. Paragon Concepts, Inc., PC Tele: amg mis,” Peridom, Peripherals Computers & Supplics, Inc., Periscope Press Personal Bibliographic

Mﬁns Inc., Pixelogic, Postcraft Intemational, Inc., Practical Computer Applications, Inc. (PCAI), Pre-Owned
Electronics. Inc., Presentation Technologies, Priam Corp ra Software, ProVUE Developmem Corp., Public Domain Exchange, Publishing, [nk, Qualstar Corp., Quark, Inc., Racet
Computers, Lid.. Radius. [nc.. Raster-OPS, Rebus Develop: Ol Relax Technology. Rodime, Inc., Roland DG, Satori Software, ScanCoFum, Scott, Foresman and Co., Second Wave, Inc., Select Micro
Systems, Semantic Microsystems. Inc. Sensible Softworks, Shana P Inc., Shiva Corporation, Sigma Designs, Silicon Beach Software, Inc., Simware, Inc., Softsync, SoftView, Sofrware Complement,
Software Supply, Solutions. Inc.. Space Age Products. Inc., Spectra Blue, Spectrum Digital Systems, Spectrum yte, Sportsware, Springb Software, Strawberry Tree Computers, Summagraphics
Corp.. SuperMac Technology. Survivor Software, Ltd., Symmetry Corp., Systat, Inc., T/Maker Co., Tacklind Design, Inc., Tangent Technologies, Target Software, Inc., Tecmar, TeleRobotics International,
Inc.. Telesis Educational Systems. Inc., THE MACazine. The Macneal-Schwendler Corp., The Madson Line, THINK Technologies, Inc., TOPS, TPS Electronics, Trimar USA, Inc., True Basic, Inc. TiueVmon
Versacad Corp.. Viking Technologies, Virginia Systems Software, Washington Apple Pi, Lid., White Pine Software, Inc., szurd\Vorls Williams & Macias Mi Products,

Working Computer. Working Sofrware, [nc. MACWORLD Expo/San Francisco is the ongmal Maci: show It's by MACWORLD, the M:cmtosh" Magazine, a member of !hc IDG
Communications/Inc. family.

Software. Inc.. Personal Computer Peripherals Corp., Pe:
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Francisco by December 15.
for cab fare.

There’s literally something for every-
one — including special programs on
computer-aided design, business graphics,
communications, desktop publishing, edu-
cation, programming with Mac and then
some.

Taxi, anyone?

Avoid long lines at the door. Register now
for this exciting three-day conference. And
save $5.

Simply fill out the coupon and send it
with your check for $35 (or supply credit
card information) to the address listed
before December 15, 1987. Onsite confer-
ence admission is $40. And no credit cards
or checks will be accepted at Moscone
Center.

This low $35 fee allows you to visit all
exhibits and attend all seminars. If you just
want to visit the exhibits; admission is $15,
pavable only at the door.

To register additional people, just copy
this form and complete it for each attend-
ee. For group and student rates, please call
617-329-7466 by December 10. This form
must be received by December 15. After
that, vou must register at the show. All
registrations are non-refundable.

Don't miss out on this opportunity to
take a free ride. Register now and save $5

Here’s a big tip.
Register by December 15.
And save $5 — enough for cab fare.
After December 15 register at the show.

O Yes. I want to pre-register for MACWORLD Expo/San Francisco, January 15-17, 1988 at the
Moscone Center at $35. Please send my badge to:

Name

|
|
|
I
I
|
|
|
Title l
|
|
|
|
[
|
|
[

Company
Mailing Address
City State Zip Phone

[J Check enclosed (make payable to MACWORLD Exposition) ~ Amount Enclosed $
O MasterCard O visa O] American Express

aceount = (L LD AE IO IE U U T T ancte st umbers

Expiration Date Signature

(Signature necessary to be valid.) CAP

MACWORLD
XPOSITIOLN,

D
SAN FRANCISCO

MACWORLD Exposition is an independent trade show not affiliated with Apple Computer, Inc. APPLE and the APPLE 1.OGO are
registered trademarks and MAC, MACINTOSH, and MACWORLD are trademarks of Apple Computer, Inc.

Send payment and coupon to MACWORLD Expo, P.O. Box 155,
Westwood, Massachusetts 02090. Coupon must arrive at our officc no
later than Tuesday, December 15. For further information, call Mitch
Hal! Associates at 617-329-7466.

The MACWORLD Exposition is produced by World Expo Co., and (
managed by Mitch Hall Associates. MACWORLD Exposition is a
registered trademark of World Expo Co., Inc.

CIRCLE & ON READER SERVICE CARD
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NowApple speaksIBM.

Three times

Introducing
PC Transporter."
The Apple® II expansion
board that lets you
run MS®-DOS programs.
Now your Apple II can run
over 10,000 programs you could
never use before. Like Lotus®
1-2-3® MultiMate® dBASE III
PLUS® Even Flight Simulator®
With PC Transporter, MS-DOS
programs run on your Apple II
like they do on IBM® PC’s or
compatibles. With one important
difference. PC Transporter runs
most of those programs three
times faster than an IBM PC/XT®
Plus, to speed through number-
crunching tasks, you can use
our optional 8087-2 math co-
processor chip. It plugs into a
socket on the PC Transporter.
Less expensive than an
IBM clone.
Sure, a stripped-down IBM

clone costs about the same as
the PC Transporter. But the pe-
ripherals it takes to get the clone
up and running make the clone
cost about three times what our
American-made card costs.

You don’t have to buy new
hardware to use PC Transporter.

Works with the hardware you
already own.

With PC Transporter, MS-DOS
programs see your Apple hard-
ware as IBM hardware. You
can use the same hardware you
have now

With IBM software, your Apple
hardware works just like IBM
hardware. Including your drives,
monitors, printers, printer cards,
clock cards and serial clocks.

faster than IBM.

You can use your Ile® or IIGs™
keyboard with IBM software. Or
use our optional IBM-style key-
board (required for the II Plus).

You can use your Apple mouse.
Or an IBM compatible serial
mouse.

Plenty of power.

PC Transporter gives you as
much as 640K of user RAM
and 128K of system RAM in the
IBM mode.

PC Transporter also is an Apple
expansion card, adding up to
768K of extra RAM in the Apple
mode. The Apple expansion alone
isa $300 value.

Easy to install.

You can install PC Transporter
in about 15 minutes, even if
you've never added an expansion
board. You don’t need special
tools. Simply plug it into an Apple
expansion slot (1 through 7 ex-
cept 3), connect a few cables and
a disk drive, and go!

L & A)pple P)ugetSound P)rogram L)ibrary E)xchange
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PC Transporter taps into the worlds largest
software library. Now your Apple can

run most of the IBM software you use

at work. And it opens a new world of
communications programs, games and
bulletin boards.

A universal disk drive
controller.

PC Transporter supports 3.5"
and 5.25" MS-DOS and ProDOS
formatted diskettes. You'll shift in-
stantly between Apple ProDOS
and IBM MS-DOS.

You'll need our versatile 5.25"
300K drive system to run IBM
applications from 5.25" floppy
disks. Use your Apple 5.25" drive
for Apple 5.25" disks.

An Apple Disk 3.5 Drive will
support the new 3.5"disks
whether they’re IBM MS-DOS
formatted or Apple ProDOS for-
matted. The PC Transporter acts
like an Apple Disk 3.5 Drive disk
controller for IIGS, ITe, and II
Plus users.

PC Transporter supports
up to 5 drives in a number of
combinations.

For example, you can connect
4 5.25 Applied Engineering 360K
dual-drive system directly to the
card. Then plug two daisy-chained
Apple 3.5 Drives (not the Apple
UniDisk 3.5) to the dual-drive
system. For a fifth drive, use a
ProDOS file as an IBM hard disk.

PC Transporter controls Apple and IBM
compatible disk drives. It supports 3.5" and
5.25" MS-DOS and ProDOS formatted
diskettes.

Versatile data storage.

PC Transporter reads MS-DOS
and translates it into Apple native
ProDOS. You can store IBM pro-
grams and data on any ProDOS
storage device including the
Apple 3.5 Drive, Apple UniDisk ™
3.5, Apple 5.25" drive, SCSI or
ProDOS compatible hard drives.
(You can use the Apple UniDisk
3.5 with its own controller card
for storing programs and data,but
not for directly booting an IBM
formatted disk.)

You can even use our 360K PC
compatible drive for ProDOS

Make your Apple speak IBM.

PC Transporter memory choices.
RAM in RAM in

Apple mode: IBM mode: Price:
384K 256K $489.00
512K 384K 529.00
640K 512K 569.00
768K 640K 609.00

Note: The IBM mode is 128K less because
the PC Transporter uses 128K for system
memory.

IIGs Installation Kit 49.00
Ile/1I Plus
Installation Kit 39.00

PC Transporter Accessories

5.25” IBM Format 360K
Drive Systems

Single-Drive System 269.00
Dual-Drive System 399.00
Half-Height Drive 135.00

(add to Single-Drive system to make
Dual-Drive)

IBM-Style Keyboard 139.00
(required for Apple II Plus. Requires
IBM Keyboard Cable.)

IBM Keyboard Cable 34.00
Sony RGB Monitor 499.00
Analog RGB Cable 39.00
(for use with Sony monitor)
Dl ital RGB Cable 39.00
(for use with Sony monitor)
Digital RGB Adapter 24.00
ColorSwitch 44.00
(included with IIGs Installation Kit)
128K ZIP 40.00
PC Transporter per set
Memory Expansion
Chip Set
8087-2 Math
Co-processor 229.00
p
Heavy Duty 69.00
Power Supply

(Ile and II Plus only)

See your dealer or call or send
check or money order to Applied
Engineering. MasterCard, VISA and
COD welcome. Texas residents
add 6%4% sales tax.

Apple 1 Plus must be FCC Certified. 18BM and PCXT are registered trademarks of International Business Machines. Lotus and 1-2-3 are registered

of Lotus I

PC Transporter produces better IBM grapbics
than IBM. Analog s sharper than digital.
S0 with an analog RGB monitor, PC
Transporters CGA grapbics and text are
superior to IBM’s digital display — even
while running IBM software!

And, you can also use an Apple composite
monitor in IBM text or graphics mode.

storage and a 143K Apple 5.25"
drive for MS-DOS storage.

Created by Apple’s original

designers.

The brains behind PC Trans-
porter were also behind your
Apple IL

The PC Transporter design
team includes the former project
managers for the creation of the
Apple Ile and Ilc. The co-designer
of the Apple II disk controller.
And the first full-time Apple
programmer and author of the
ProDOS operating system.

So you know the PC Trans-
porter and your Apple were made
for each other.

Support and service from the
leader in Apple add-ons.

Applied Engineering sells more
Apple peripheral boards than any-
one else — including Apple
Computer. So you know we'll be
around after the sale.

PC Transporter comes with a
15-day money back guarantee. If
you're not fully satisfied after
using it, return it for a full refund.
PC Transporter also comes with a
1-year warranty.

How to get your PC
Transporter today.

See your dealer. Or call Applied
Engineering any day between
9 am. and 11 pm. CST at
214-241-60060.

E Applied Engineering
The Apple enbancement experts.

PO. Box 798, Carrollton, TX 75006
214-241-6060

A Division of AE Research Corporation

MultiMate and dBASE 1T PLUS are registered

tradenarks of Ashton-Tate, Inc MS and Flight Simulator are registered trademarks of Microsoft. Apple lle and ProDOS are registered trademarks and [1GS and oAb radcmarks of Apple Computer.

CIRCLE 2 ON READER SERVICE CARD
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Brickout depicted on our
cover. Cover design pro-
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at Renton, Washington, and
at additional mailing
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CONSULTANTS

Call -A.P.P.L.E. consultants are unpaid volunteers and perform a
valuable service, Before placing a call, please make sure you
know the time zone you are calling. No calls after 9pm please.
Sometimes a consultant will have you leave your name and
number and later return your calls. In all faimess, please expect
the return call to be collect. We are always looking for more
consultants. If you see an area that needs coverage, please drop
us a note c/o Charlie Stilman with your qualifications and availa-
bility. The codes to the right of the phone numbers refer to time

zones;

P—Pacific = M—Mountain C—Central E—Eastern
ie: 1:00 2:00 3:00 4:00
Accounting (East) Robert Greco (609) 884-3047 (E)
Agriculture Neil Clemmons (314) 968-9618 (C)
Apple Ill{Belgium) Van der Straeten (015) 205328
Applesoft Leon Raesly days (301) 439-1799 (E)
Applesoft (Austrailia) Graeme Samways 048-851-541
AppleWorks (East) Eugene Whitehouse (201) 434-5110 (E)
AppleWorks (Norway) Dennis Dahl (Norway)04 677 976
AppleWorks(India) Arun Nath 660060 ext. 609
AppleWorks Leon Raesly days(301) 439-1799 (E)
AppleWorks/Business (Israel) Jeanni Spindel 972-052-83732
Apple llc Leon Raesly (301) 439-1799  (E)
Apple lle (India) Sanjay Kalra 660060 ext. 610
Apple Hll (East) Carmen Picardi (603) 895-4447 (E)
Apple Il (East) Harry T. Hanson (201) 467-0712 (E)
Apple Il (East) Stuart Yusem (609) 822-9306 (E)
Apple IIl (West) Bob Huelsdonk (206) 542-7122 (P)
Apple Ill Pascal Dennis R. Cohen (818) 956-8559 (P}
Apple lle (East) John Hall (617) 241-9050 (E)
Apple IGS Marc Apfelstadt (919) 282-1494 (E)
Apple IIGS Cecil Fretwell  eves (319) 236-0961 (C)
AppleWriter Leon Raesly days (301) 439-1799 (E)
AppleWriter Don Lancaster (602) 428-4073 (M)
AppleWriter |1 Leon Raesly days(301) 439-1799 (E)
Assembly Language Don Lancaster (602) 428-4073 (M)
Assembly Language Scott Zimmerman (801) 378-4100 (M)
Assembly/CP/M(East) Dennis Baumgarte  (914) 856-2721 (E)
Assembly/ProDOS Sean Nolan (617) 547-1723 (E)
C Phil Pearson (603)362-4297 (E)
CP/M(PCPI) Doug Trueman (402) 379-4780 (C)
CP/M & Wordstar Leon Raesly  days (301)-439-1799 (E)
CP/M & Wordstar

(Southern Atrica) Philip Christensen  (Maseru)311056
DBASE Leon Raesly  days (301) 439-1799 (E)
DBASE Il (India) Kalpana Dube 660060 ext. 610

DOS (South) Lee Meador (817) 469-6019 (C)
DOS (West) William Reynolds (503)393-6758 (P)
DOS/AppleSOFT Europe Cornelis Bongers 31-010525511ext.3275
EDASM (Mod. Assembly) Bob Bishop (408)425-8117 (P)
Education Ted Perry (916) 485-1690 (P)
Education Malaysia Anthony Chan (63) 7170682
Fortran Donald Geenen (414) 734-3904 (C)
Franklin Doug Trueman (402) 379-4680 (C)
Geoscience Tedd Sperling (517) 393-1296  (E)
Handicapped Applications Tom Deal M.D. (206) 634-2847 (P)
Hardware/Am-Euro

compatibility Dennis Dahl (Norway)04 677 976
Hardware Design, /0 Control  Stan Axelrod (415) 563-1840 (P)
Hardware Interfacing Randy Halvorson (206) 783-9040 (P)
Hardware Interfacing/Control

(East) Maurice Khano (404) 924-1371  (E)
Hardware (Australia) Graeme Samways 048-851-541
Hi-Res Ed So (408) 267-3448  (P)
LaserWriter/Postscript Don Lancaster (602) 428-4073 (M)
Lisa Fred Reitberger 617) 587-9829 (E)
Logo Jeff Sandys (206) 784-3317 (P)
Logo (S. Australia) Peter Carter (08) 434298
Macintosh (Midwest) Tim Smith (309) 734-7451 (C)
Macintosh (West) Don Stinson (206) 242-2590 (P)
Macintosh (East) Dennis Baumgarte  (914) 856-2721 (E)
Macintosh (East) Robert Forras (516) 328-3433 (E)
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Macintosh (East)
Macintosh (South)
Mathematics
Multiplan
Multiplan (India)
Music

Music

Pascal (East)
Pascal (Midwest)
Pascal (South)
Pascal (West)
Pilot

Pilot
ProDOS/Apple lle
ProDOS (West)
Small Business/Cash
Register comms
Spreadsheet
Spreadsheets
Spreadsheets
Statistics/Educ
Stock Market
Visicalc (East)
Visicalc (North)
Visicalc (South Africa
Visicalc (South)
Word Processing

William P. Steinberg (212) 921-0663

Floyd Rathbun (615) 865-3011
Stowe Keller (804) 971-6876
Richard Schubert (716) 352-0837
Pravin Bhambri 660060 ext. 607
Marc Apfelstadt (919) 282-1494
Stephen F. Lee (704) 876-3444
Tom Woteki (202) 547-0984
Tim Smith (309) 734-7451
Garry Flemings (205) 279-7474
Paul E. Sleeper (415) 494-1915
Earl Keyser (612) 429-5570
Randy Warrens 5608; 837-9566
Cecil Fretwell 319) 236-0961
(

William Reynolds 5083) 393-6758

Michael Lipay (412) 795-7673
Robert Greco (609) 884-3047
Jeffrey Jacques (904) 385-7947
Leon Raesly days(301) 439-1799
Rich Hofman (513) 529-6640
Robert Wood (703) 893-9591
George L. Hefter (617) 256-3082
Vince Aderante (312) 289-9685
Brian Abrahams (Durban)315442
Dr. Bob Richard (504) 466-0894

Leon Raesly days (301)439-1799

B

(E)

(&

(B)

MAIN OFFICE: (206) 251-5222 + 8:30 a.m. - 4:00 p.m. PST

« Order Desk « Membership Information  Accounting «Dealer Services »
Marketing e« Testing and Evaluation « Publications » Customer Service:

(206) 251-9798

24 Hour Toll-Free Order Line: 1-800-426-3667 (Us.
except Washington state), 1-800-527-7562 (Within Washington State), 1-

800-237-4644 (Canada). ORDERS ONLY, INFORMATION NOT

AVAILABLE.

Retail Store: (206) 251-6787 « M-F 10:30 a.m. - 6:00 p.m. Sat. 10-

5 (PST) Store-related calls only, please.

Programming/Technical Assistance: (06)251-0071
Call -A.P.P.L.E. HOTLINE « 9:00 a.m. - 3:00 p.m. PST Weekdays.

A.P.P.L.E. Crate Bulletin Board: (0s)251-0543.

On-line Catalog GEnie, American Apple Round Table Bulletin

Board, category 7. Information call 1-800-638-9636.
Meetings: * 7:30 p.m. +290 S.W. 43rd St., Renton, WA 98055

(except as noted).» Co-op: 3rd Tuesday of month « Mac SIG: 2nd
Tuesday of each month « Educators SIG: 7:00 p.m., 4th Tues. of month

+ Amiga SIG: 2nd Wed. of month « MS DOS SIG: 4th Thursday of

month.

Membership Information: available on postpaid tear-off

card inside.
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the inside track

Kathryn Haligrimson Suther

in the lead:

Christmas time is just around the comer and November is an appro-
priate fime to begin an examination of entertainment software for the
Apple Il and lles computers. Val Golding's Entertainment Software Today:
Brick Wars is the first in a two part series of articles evaluating products for
the Apple Il. This month we'll just wet your lips, get you in the mood, and
then tease you in the Marketplace. Keep tuned 'cause next month we
shall continue this quest and also include lics game reviews .

close behind:

We get down to serious business with Sean Nolan's proposed startup
file standard. SETUP.SYSTEM describes a program which lets you easily
install customizing routines, such as a RAM disk and clock card drivers, on
boot up into ProDOS. Sean also updates his August review article of lics
memory expansion cards. Part of this follow-up article examines Memo-
rySaver from Checkmate Technology — a product highlighted at
Applefest in September.

Are you interested in hard drives? Do you wonder how they work,
what all those "funny words" mean, and what facts you should consider
before purchasing one for your machine? Peter and Allen Baum tackle
these questions in this month's Speaking of Hardware. They also finish
their "All About Floppy Drives" discussion.

Wes Felty examines the internal operations of the lics in his Gefting
Inside the Apple lls (A Hobbyist's Tour). For those of you familiar with the
lle and lic, Wes bridges the gap over to the GS. Additional operations,
registers and soffswitches available on this machine are examined. Wes
also mentions a handy program—SoftSwitch—written by Ken Kashmarek.
Jeffrey Jacques follows with a formal review in A Review of SoftSwitch:
Program Switcher for the Apple llcs.

There's lots more in this issue: Laurence Thompson's conclusion to The
Fast lis, Bob Bishop's Oscilloscope Subroutines for the GS, and don't
forget Charlie Stillman's contribution from the Setting the Standards APDA
conference at Applefest.

shipping & mailing:

We have made a few changes on how we bilt credit cards for ship-
ping charges: we used to bill all shipping charges when an order was
entered. Now, if there are any back ordered items, we will bill the first
shipment for the shipping costs of that shipment only, and the last
shipment for the shipping costs for any and all back order shipments.

Attention Canadian citizens! 2nd class mailing is available to you for
an additional $5 fee (1st class add an additional $18). If you wish to
change your mail service, please do so when you renew your member-
ship. Simply indicate 1st or 2nd class and pay the appropriate fee.

Mary Hubert:

Everyone here at the Co-op extends many sincere thank yous to Mary
Hubert, who has contributed to our organization since 1979. As art
director, she brought our magazines where they are today. We have
appreciated her guidance and tireless efforts.
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Applefest
September 18, 19, 20

Kathryn Hallgrimson Suther

very show we attend reassures us of the longev-
ity of the Apple Il line. This show was no excep-
tion. Many new products were unveiled by exhib-
itors. Desktop publishing programs such as
Springboard Publisher (Springboard Software
Inc.) and The Personal Publisher (Milliken Pub-

lishing Company) were popular attractions. These products are
opening a whole new realm of productivity for Apple Il owners.
We will be examining desktop publishing programs in an
upcoming issue of Call -A.P.P.L.E.

Peter and Allen Baum were on the lookout for significant

hardware products and came away pleased with what they
discovered. Look for future coverage on the Zip Chip, from Zip
Technology, and The Kache Plus card from Ohio Kache Sys-
tems. Sean Nolan had time to check out The MemorySaver from
Checkmate Technology and includes coverage in his GS
Memory Cards Follow-Up article.

Of course any Apple Computer show would not be complete

without the presence of Apple personalities. We would like to
include parts of keynote addresses made by Del Yocam and
Steve Wozniak. (Too bad we couldn't capture the historical
footage shown on film — the early Dick Cavett commercials...

The headings are simply a creation of our editorial staff.

Del Yocam
Executive Vice President and Chief Operating Officer

Getting Started

“The story of the Apple Il is not just the story of a company
that started small and later became a giant. It’s also the story
of how people have loved computers and how people have
changed since 1977.”

“When we first started to sell computers we faced an inter-
esting issue. We couldn’t just sell Apples. We had to tell
people what a computer can do, because the only people who
had any experience with computers were either hobbyists or
men in white coats locked away in the basement of a building
with computers the size of a room. As you know, Apple was
convinced they had a product that fit the budget and the needs
of individuals. Not just people who tinkered with electronics.
We had to tell people why in the world they would want to
own such a thing as a computer.”

The Early Ad Campaigns

“In 1980 we ran our Ist national TV advertising campaign
featuring Dick Cavett. The way of talking to our customers
began to emerge around this time. Simple, non-technical
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Steve Wozniak giving his opening address at Applefest.

language everyone could understand. An attitude and tone
called friendly. Apple’s logo emerged also and you couldac-
tually hear the ‘byte’ being taken out of the Apple.”

(ED—We viewed some of those old classics... Remember Dick
Cavett interviewing the “Average American Kid and the Aver-
age Homemaker?” They were doing stuff like trend analysis and
realistic forecasting — real average American. Definitely
humorous, entertaining commercials.)

Facing the Competition

“It was the software that brought millions of new customers
tothe Apple II. The rest of Apple Il history is largely a history
built on software that we didn’t even develop. Our chief
competitive advantage was software.”

The Past in Perspective

“Sometimes the greatest challenge in engineering isn’t to
come up with anew idea, but to prove thatidea, over and over
in a changing world. If you don’t, you end up in a museum.”

“In the eight years I've been at Apple we’ve built five
generations of Apples: the Apple I, the Apple 11+, the Apple
Ile, the Apple IIc and the Apple I1GS. In all that time there was
never a doubt in our minds that there would be a next
generation Apple II. There are over four million Apple II's
in the world today, but you can still run Apple II software
created in 1977 on an Apple IIGS. In my mind our greatest
achievement is to advance the technology and take our
customers with us.”

“The Apple II has advanced. Already it’s assimilated the
intuitive characteristics of the Macintosh interface. It runs on
the AppleTalk network and prints on the LaserWriter. This
is an interesting lesson for all of us. It means that a second
operating environment did not invalidate or weaken the
Apple II concept. Instead, Apple II sucked up that technol-
ogy right into its own environment.

“Let me tell you what I see in the next 10 years. We’ll look
back and see technology of today from a more advanced
point of view. Just the way we’re doing right now. From
Apple’s point of view, I can tell you that in 10 years, the

(continued on p. 31)
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Entertainment Software Today:

Brick Wars

Val J. Golding

ow many of you remember
Little Brickout? If you do,
you may be dating your-
self, because it goes back
almost ten years. A Lo-Res
[gasp] graphics game
played with the game paddles, Brickout’s
simple object was to knock bricks out of a
wall with a bouncing ball. How far things
have come since then!

Once upon atime, personal computers
were thought of as little more than sophis-
ticated toys, good only for playing games.
Little did we know or foresee, the devel-
opment of the Macintosh and Apple IIGs,
machines capable of running complex
graphics and application programs such
as MacDraw, Pagemaker, 816/paint,
AppleWorks and others.

Somewhere along the way, inspired
by the pioneering Hi-Res graphics work
of Call -A.P.P.LE.s own Bob Bishop
and Penguin’s Mark Pelczarski, gaming
matured and expanded. Where once there
were only juvenile text adventure and Lo-
Res graphics games, there are now role-
playing games with plots comparable to
those of major motion pictures, playable
for weeks at a time, arcade games (al-
though less in vogue currently) that pres-
ent the ultimate challenge in motor skills,
programs which let you create your own
games (Pinball Construction Set) educa-
tional games, puzzles and composites of
all of the preceding. In short, “games” is
no longer a sufficient description; “enter-
tainment software” is.

Today, many of us purchase comput-
ers and justify the outlay with spreadsheet
and checkbook programs to aid us at
home and at work. But now, as much for
ourselves as for our children, we find we
cannot tear ourselves away from the
compulsive thrill of winning a few games
and beating the odds, or the perverse
pleasure found in frustrating losses.

Before we know it, the holidays will
be here, 5o to help counteract those pangs
of wordprocessing burnout we all feel at
one time or another, we’d like to offer a

12

few gift ideas (even for yourself!) in the
form of a generous helping of our picks,
and non-picks, from among some of the
newest pieces of entertainment software.

Pity Patter

If the name “Lucasfilm” evokes only
memories of the Apple-created award-
winning special effects in blockbuster
movies like “2001” and “Star Wars,” then
you may be pleased to learn that
Lucasfilm Games is a prolific producer of
quality entertainment software. On repu-
tation alone, one should expect wondrous
things from this subsidiary, and we were

not disappointed. How things have
changed from the early days!

Maniac Mansion at first glance ap-
pears to be a typical graphics adventure
game requiring the usual amount of labo-
riously typed key verbs and nouns to
move from place to place, pick up objects,
etc. Nothing could be further from the
truth.

Imagine running a contemporary
mouse-based application, the ease of
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clicking and double-clicking to indicate
choices, etc. Now, by substituting a joys-
tick for a mouse, comes a program that
brings this concept to action/ adventure
game-playing — Maniac Mansion.

On the primary display screen, where
animated characters move in response to
player commands, appears a “sentence
line” composed of a verb from the two
following lines and a noun, selected by
clicking on the desired object. Items from
the inventory may also be chosen by
clicking on the appropriate inventory
word. Control is switched from one char-
acter to another by selecting “new kid”
and clicking on one of three names.

The setting is a mysterious mansion
where some strange things have been
occurring lately. Several story lines are
possible, depending on the order taken by
the exploration. From time to time, the
story line is interrupted as related but
noncontrollable scenes are interspersed.
These “cuts” show “behind the scenes”
action, just as a movie often cuts away
from the main plot to present some perti-
nent side event.

The Maniac Mansion package in-
cludes a half dozen pages of well-written
and easy to understand documentation
plus a cutesy printed mockup of a campus
“bulletin board.” The program is on a
two-sided diskette; one is protected. An
Applellc or Ile with 128K is required. No
mention was made of the GS, but we
assume it might run on one. Play it safe
and check with your dealer first. The only
problem we ran into was in the game save
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function when we inadvertently placed
the wrong disk in the drive and the system
hung.

We barely got into this exciting ad-
venture before we had to quit and start
writing. Pity. It’s good for many hours of
genuine first rate entertainment.

Double Down

Applications Plus offers a pair of pro-
grams whose avowed purpose is to teach
gaming table strategies. In this respect
both do well. In most other areas neither
meets what this reviewer considers rea-
sonable software and documentation
standards. Each program has a number of
textfiles, helpful in content but because of
their upper case-only display, somewhat
difficult to read. Moreover, because they
are written in Pascal, the speed of the Hi-
Res text display leaves something to be
desired. Neither program is copy-pro-
tected and both run on any model Apple.

Vegas Video Poker simulates video
machines where payoff is based on win-
ning hand odds and an initial “bet” of one
to five dollars. In 25 hands of play, we
retained only $59 from a $100 stake and
decided to quit while we still had a shirt.

Play consists of dealing, discarding
and drawing, using large excellently de-
signed cards. An option for prompted

play was judged helpful for beginners and
can be selected from a boot menu. Once
selected, it is not possible to change to the
opposite state without rebooting. In this
mode, pressing “S” after a deal displays a
strategy screen with an analysis of the
player’s hand and possible action in prior-
ity order.

On-screen help was limited and no
explanation was made of the mechanics
of playing, either in the program or in the
accompanying documentation which,
although 20 pages long, was directed
entirely to poker strategies and tech-
niques.

Like its companion, Beating the

House at Blackjack contains virtually no
program documentation, either on disk or
in printed form. A main menu has four
choices, two of which have three- and
four-item sub-menus to select tutorial and
strategy text files. Terms like “push” and
“split,” understood by a seasoned player,
are not explained. A beginner might find
that confusing.

After booting the disk, no way could
be found to directly enter the game-play-
ing mode. Only after exploring each of the
main menu options in turn did we find a
prompt line reading “Press return to start
playing.” Once familiar with the content
of the parameter and text files, it becomes
burdensome to select a menu item, wait
for the the sub-menu to load, press return

and wait once more while the main pro-
gram file loads.

The simple Hi-Res graphics display
consists only of an outlined blackjack
table. The miniscule cards used have
space for only a single letter or number
indicating their value. The letter “T” on
one card stumped us for a moment until
we figured out that it represented the
figure 10.

It is not often that this reviewer says
“thumbs down” on a product. Almost
always it is possible to find some saving
graces. In the case of Blackjack and Video
Poker we did not. While much of the
textual material was worthwhile, it can be
found in books dealing with techniques
and strategies of gambling, and at far less
cost. In terms of pure game play, there are
better programs.

A Soft Spot

An entertainment package which de-
fies classification is Softdisk, a “maga-
zine” on two double-sided disks. Softdisk
appears monthly (the current issue is
number 71, which tells us they are just
about to celebrate their sixth birthday). It
is available at book stores for $9.95 or by
subscription at six issues for $39.95, 12
for $69.95. Call (800) 831-2694 to inquire
or order.

Softdisk’s organization is like that of a
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magazine, with an editorial, table of con-
tents, letters to the editor and other textual
material. But there the resemblance ends.
The balance of this issue is made up of
Print ShopTM images, an excellent ani-
mated adventure, a jig-saw puzzle, a
clever anagram, a quiz, music program
and Double Trouble, the feature game by
John Besnard (Pensate, Arcade Boot
Camp).

Allof this is tied together with a highly
effective operating system which offers
menu choices for each program or feature
plus text material concerning the pro-
grams. Rumor has it that a new and supe-
rior ProDOS-based operating system is in
the works.

Double Trouble particularly caught
our fancy. An assortment of five arcade
games, two at a time are played using a
common joystick; thus a move on one of
the split screens also affects action on the
other screen, fascinating, to say the least.
Keeping track of both screens simultane-
ously is no small challenge.

Considering that you can pay $29.95
up for a single game, Softdisk represents
a real bargain to this writer. There are
competing disk magazines as well, but
none hold the proverbial candle.

Mail Call

Dyed-in-the-wool game fanatics may
be interested in Computer Game Forum, a
pun-filled, fun-filled non-machine-spe-
cific magazine covering many aspects of
gaming with emphasis on gaming by
mail, a practice of which we were un-
aware. We counted 15 features within its
26 pages. For more information, contact:

Golden Empire Publications
515 S. Harbor Blvd., Suite C
Anaheim, CA 92805
(714) 535-4435

Christmas is not quite upon us so be-
fore you complete your shopping, wait for
nextmonth’s Call -A.P.P.L.E. and plan to
read about a really unusual model train
program, a ski tournament construction
set and a couple of space war arcade
adventures, plus anything that may come
our way in the next couple of weeks.

Bon aperitif...

Please rate this article on the
Reader Service Card by circling:

41 Excellent 42 Good
43 Fair 44 Poor
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SETUP.SYSTEM

Sean Nolan

his article describes a program which lets you
easily install customizing routines, such as a
RAMdisk and clock card drivers, on boot up into
ProDOS. It mimics, under ProDOS-8, the
SYSTEM.SETUP feature of ProDOS-16. It is
emphatically placed in the public domain: [ urge
software publishers to take it and include it where appropriate
with their own programs. I only ask that you take the program
unmodified. It would be unfortunate if variants of the program
spread around, each subtly incompatible with the others.

One feature which makes ProDOS-16 a more powerful
operating system than ProDOS-8 is its flexible and complicated
startup sequence. This includes the ability to boot up into either
ProDOS-8 or ProDOS-16 based applications, as well as auto-
matically installing, on bootup, patches in RAM to the Apple
IIGs toolbox. ProDOS-16 accomplishes this by loading and
executing all files found in the SYSTEM/SYSTEM.SETUP
subdirectory. These files must include TOOL.SETUP, but may
include other files for installing desk accessories, diagnostic and
debugging routines, or anything else you can think of.

SYSTEM.SETUPis aniceidea. It allows you to specify what
happens at boot up simply by placing the correct files in a
particular subdirectory. Unfortunately, ProDOS-8 does not
support SYSTEM.SETUP. If it did, it would be much easier to
install Ile RAM disk drivers, clock card drivers, and 1IGS classic
Desk Accessories on ProDOS-8 disks.

Suppose you have a large memory card in your Ile, and you
wanta RAM disk driver for it to be installed automatically every
time you boot. Here are a two ways you could do it:

1. Ifthe RAMdisk driveris asystem program, you could place
it first on the disk so that is automatically called on boot up.
When the system program quits, you then type in the name
of the next system program to run, such as
“BASIC.SYSTEM”.

If the RAM disk driver is a binary file, you can place
BASIC.SYSTEM first, and have a BASIC program called
STARTUP which BRUNs the RAM disk driver. This is

fine, as long as you plan to boot up into BASIC.

If you have both a large memory card and a clock card, you
may need to install drivers for both of them. Now things become
more difficult for you, particularly if your memory card came
with a SYStem file program to install the RAM disk, and your
clock card came with a BINary file clock driver.
SETUP.SYSTEM (note: not SYSTEM.SETUP) automates the
bootup sequence for you. To use it, assemble it and make it the

14 Call - A.P.P.LEE. -

first SYStem program on your disk whose name ends in
“.SYSTEM?”. This ensures that it will be run on boot up. Then
create a subdirectory called “SETUPS”, containing the files
which you want to be executed on boot up. That’s all there is to
it.

Many existing programs already work with
SETUP.SYSTEM. I have used it with the RAMdisk drivers for
both Applied Engineering’s and Checkmate Technologies’ ITe
memory cards, and with Diversi-Cache and Diversi-Hack (IIGS
classic desk accessories by Bill Basham).

When run, SETUP.SYSTEM will search for the SETUPS
subdirectory in the volume directory of the last disk accessed. It
then loads and executes, in turn, each SYStem or BINary file in
the SETUPS subdirectory. These files I refer to as “setup files.”
When all setup files have been called, SETUP.SYSTEM then
looks for the second system file in the main volume directory
whose name ends in “.SYSTEM?”, and runs that. This second
“.SYSTEM” program is your main application. It can be
BASIC.SYSTEM, your assembler, word processor, Apple-
Works, or any other ProDOS application.

SETUP.SYSTEM was especially written to be compatible
with already existing RAM disk drivers, clock drivers, and
Apple 1IGs Classic Desk Accessories under ProDOS-8. The
rules for compatibility are simple. Setup files must be either
BINary files or SYStem programs in the SETUPS subdirectory.
This is in contrast to ProDOS-16’s SYSTEM.SETUP, which
uses new ProDOS-16 file types exclusively. You may place
other file types in the SETUPS subdirectory, such as text files,
but SETUP.SYSTEM will ignore them. BINary setup files may
load anywhere in either memory range $200-$3EF or $800-
$B8FF. They should exit with an RTS. You may also place
SYStem programs in the SETUPS subdirectory. These SYStem
programs, as usual, must load at $2000, and must not exceed
$B8FF when loaded. SY Stem setup programs should exit with
a ProDOS QUIT call. Most SY Stem programs do this, although
there are exceptions. A few exit by looking for the next SYStem
program to run by name, or look for and run the second
“.SYSTEM?” file on the disk. Programs which do this are
incompatible with SETUP.SYSTEM. Among the few system
programs which are incompatible for this reason, is the original
version of the ProDOS FILER.

Once the setup program is in memory, it may use any
memory except for pages $BD and $BE, which is where
SETUP.SYSTEM lives in hibernation, and the ProDOS global
page at $BF00. Because of this memory restriction, some
existing SYStem programs may not be used as setup files. You
should not, for instance, place BASIC.SYSTEM in the SETUPS
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subdirectory. BASIC.SYSTEM relocated itself to $9A00-
$BEFF, overwriting SETUP.SYSTEM. If you do so, and then
type “BYE” from BASIC, your Apple will explode into a
fireball, destroying all life other than insects within a half mile
radius. Really.

A third reason why system programs may not work in the
SETUPS subdirectory is that they may require subsidiary files
— which must also be placed in the SETUPS subdirectory. If
these subsidiary files are BINary or SYStem files,
SETUP.SYSTEM will eventually try to call them on their own.
This problem happened to me when I moved the Apple IIGS
System Utilities into my SETUPS directory. (Why? So I could
copy some files onto my RAM disk on bootup.) The problem
was solved by changing the file type of the three BINary files
which the System Utilities needed. I gave them file type codes
of $03, which is a defunct Apple III Pascal Text file code. The
point was, SETUP.SYSTEM cared what the file types were and
the System Utilities didn’t. I should point out that placing
random system programs in your SETUPS subdirectory can be
dangerous. By trial and error, I found that the GS System
Utilities left the crucial pages $BD and $BE undamaged.

If you plan to write new setup programs, I recommend that
you make them BINary files rather than SYStem programs.
SETUP.SYSTEM temporarily redirects the ProDOS quit vector
at $BF03 into itself before calling any SYStem programs in the
SETUPS subdirectory. Therefore, when the setup program
executes a ProDOS quit call, control is returned to my code. This
is not kosher programming, and may not work with future
revisions of ProDOS. I added the feature solely so that many
already existing SYStem programs could be used with
SETUP.SYSTEM.

Typing itin

Although the program below was assembled using the
MERLIN PRO assembler, I tried to avoid as many MERLIN-
specific psuedo ops as possible and present a generic assembly
listing. In order to assemble it on other assemblers, some minor
changes will be necessary: The psuedo-op “ASC” in MERLIN
creates either high or low ASCII characters, depending on
whether the string is surrounded by a single quote (low ASCII)
or a double quote (high ASCII ). I used both varieties. Users of
EDASM, APW, or ORCA/M should add the MSB psuedo-op
where needed. The last byte of the program is a checksum byte.
It is the exclusive OR of all the previous bytes in the program.
If you assemble the program using MERLIN, be sure to check
that the byte you get is the same as the one in the listing. If itisn’t,
you made a typo.

If you are not using MERLIN, replace the last line with

DFB$ES8
and run the following program to check that the code is correct:

Program Logic

SETUP.SYSTEM is not a model of good programming
practice. In order to get all the functionality I wanted into 512

Call - A.P.P.L.E.
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bytes, I had to resort to self-modifying code. If the program went
one byte over, to 513 bytes, the storage space on disk would
mushroom from one block to three.

Among the first tasks of SETUP.SYSTEM is to relocate
itself from it’s load address of $2000 to it’s running address of
$BD00. SETUP.SYSTEM must move itseif out of the way so
thatitcan load other system programs without overwriting itself.
Lines 56 through 62 in Listing 1 accomplish this. Next, the
program (lines 75 through 86) tries to determine the name of the
disk from which SETUP.SYSTEM was run. This name is saved
so that the program can set the ProDOS prefix to the volume
directory at a later time. The quit vector in the ProDOS global
page is then saved (lines 88-91) so that it can be restored on exit.

Controlreturnsto line 97, at the label “Mainloop,” before and
after executing each of the setup files. The reset vector and the
quit vector are both redirected to point to Mainloop, to increase
the chances of SETUP.SYSTEM regaining control after calling
setup programs. The system bitmap is then cleared so that we can
load the setup file (lines 107-115), and the machine is then put
into as normal a state as possible (lines 117-124).

Lines 131 through 154 make sure that the original volume is
in the disk drive, and sets the ProDOS prefix to that volume. If
the disk isn’t around, a warning message is displayed, and the
user is given a chance to insert the correct disk.

Line 160 calls a subroutine called “NextFile,” which reads
the SETUPS subdirectory until it finds the name of the next
BINary of SYStem program. It leaves that name in a known
place. If it finds no more SYStem or BINary files it exits with the
carry set. This will happen when all of the setup files have been
loaded and executed — that case will be dealt with later.

If NextFile found the name of a setup file, we proceed to line
167. Here the prefix is set to the SETUPS subdirectory, and the
setup file is loaded into memory by calling the subroutine
“ReadFile,” which starts at line 303. If there was no error when
loading it, the setup file inmemory is called. One way or another,
control returns to MainLoop, either through the ProDOS quit
call, the user pressing RESET, or the setup file exiting with an
RTS.

Once all the setup files have been loaded, we go to line 176
and restore the original ProDOS quit vector. Lines 186 through
190 then modify the NextFile routine so that it works rather
differently. Where before NextFile looked for either BINary or
SYStem files, now it will look for only SY Stem ones. NextFile
used to look in the SETUPS subdirectory. It now looks in the
volume directory. NextFile will now be used to find the name of
the system program to exit to.

NextFile is called repeatedly, returning the names of all
SYStem programs in the volume directory (line 192). Lines 194-
201 make sure that the filename ends in “.SYSTEM”. If it passes
this test, we then check that it is not the first “.SYSTEM” file on
the disk (lines 203-205). The first “.SYSTEM?” file on the disk
is presumably “SETUP.SYSTEM?”, and we don’t want to run
that, or we’d go into an endless loop. The system file is loaded,
and called (line 206) with the same subroutine, ReadFile, which
was used to load and call setup files. The difference is that this
time we never come back, since the ProDOS quit vector has been
restored to it’s original value.

(Listing begins on next page)

Please rate this articie on the Reader
Service Card by circling:
51 Excellent 52 Good 53 Fair 54 Poor

L & A)pple P)ugetSound P)rogram L)ibrary E)xchange Page 0016 of 0068 |




Call-A.P.P.L.E. Magazine + November 1987

16 Call - A.P.P.L.E. - November 1987

L & A)pple P)ugetSound P)rogram L)ibrary E)xchange Page 0017 of 0068 |




Call-A.P.P.L.E. Magazine -

November 1987

November New Products & Specials
Prices Good Through December 15, 1987

Product of the Month

Thexder

from Sierra On-Line, Inc.
Apple IGS
$24.95 | Code SGSDTX | Ship $1.31

Thexder was created for second gen-
eration computers with 16-bit proces-
sors and advanced animation capa-
bilities. The finely detailed artwork
fully exploits the great GS graphics.
The music, perfectly choreographed
to reflect the action during play, will
rival anything you've ever seen or
heard before! Players are given the
chance to pilot a robot through mul-
tiple attack scenarios. The battle-
fields include caves, vast cargo holds
and spaceship interiors. The robot
also has the unique ability to trans-
form into a fighter jet (and back again)
at the touch of a button. Over 20

A.P.P.LE. Co-op

different types of aliens will do battle
with you, and the challenge and
music will escalate as the game pro-
gresses.

The Desktop Manager™

from On Three
Apple lIGS
$79.95 | Code SGOTDM | Ship $1.00

The Desktop Manager is a powerful
set of classic desk accessories that are
designed to increase your productiv-
ity and enhance the way you use your
Apple 1IGS. Unlike accessory prod-
ucts for the Apple Ile, The Desktop
Manager will work on virtually all
Apple IIGS ProDOS 8 and ProDOS 16
applications without specific program
patches! The Desktop Manager was
designed to be expandable capable of
handling 100's of DA's. DA'’s in this
package include:

e NotePad - actually an easy to use
word processor.

e Appointment Calendar - a time
scheduling tool allows date entries
up to 12/31/99.

¢ Calculator - an extremely powerful
electronic workhorse includes full
16 digit accuracy, and transcen-
dental functions. Includes on-
screen tape and can total columns of
numbers pasted from your word
processorl

* Printer Manager - Allows you to
easily control a variety of printers,
interface cards and printing codes.

*» Envelope Labeler - Lets you use
1IGS to print mailing labels.

e ASCIH Chart - Lists entire ASCII
character set and equivalent
keypresses.

e Accessory Manager - Lets you
move, copy, delete, rename and
install desk accessories into The
Desktop Manager.

Also for Desktop Manager:
Communications
Manager™ (DA)

Apple lIGS

$44.95 | Code SGOTCM | Ship $1.00

Full featured communications pack-
age including XMODEM and Binary 11
support.  (Requires The Desktop
Manager.)

Disk Manager™ (pa)

Apple IIGS

$35.95 | Code SGOTDK | Ship $1.00
Gives you most of the capabilities of

the Apple System Utilities program at
the press of a key! (Requires The
Desktop Manager.)

TML Pascal (Stand-Alone)

from TML Systems
Apple IIGS
$99.00 | Code SGTMPA | Ship $1.31

The premier high-level programming
language designed specifically for the
Apple IIGS. TML Pascal is a native
code Pascal compiler providing access
to the IIGS toolbox enabling you to
create stand-alone ProDOS16 appli-
cations and Desk Accessories. Fea-
tures include:

¢ A fully integrated Pascal compiler
and mouse-based, multi-window
editing environment. Includes
powerful editing features such as
cut, copy, paste, window stack or tile
and more.

e Complete and full access to the
Apple 1IGS toolbox with pre-defined
Units.

* Compiles over 6000 lines of source
code per minute and supports sepa-
rate compilation of Units.

s Complete documentation including
several example programs with
complete source code.

s Requires 768k of memory and one
3.5" disk drive.

New PDS!

Apple IIGS Fonts disks

$3.00 | Code SGPFO1 | Ship $0.13

$3.00 | Code SGPF02 | Ship $0.13

$3.00 | Code SGPF03 | Ship $0.13

$3.00 | Code SGPFO04 | Ship $0.13

4 disks and over 2 megabytes of Type
$C8 fonts for use use with Multiscribe
GS, TopDraw, Music Construction
Set and other applications using the
standard GS font type.

High Precision Math Package
Apple i
$2.00 | Code S2PUO1 | Ship $0.13

Written in 6502 assembly language
this program performs floating point
math in precision up to 600 decimal
points. It includes arithmetic, trig
and log functions and their inverses,
powers and roots and several utility
functions.
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HOW TO ORDER

ORDERING INSTRUCTIONS

To speed all orders, please include com-
plete information! Entering your member
number and name as it appears in our records
assures that Co-op purchases become eligible
for dividends. Federal Express and UPS need
afull street address to deliver your package (no
P.O. Boxes). Include a phone number where
you may be reached during the day if we have
questions.

SHIPPING

U.S. Shipping Charges

A.P.P.L.E. Co-op now ships products by
Federal Express Standard Air (guarenteed
second-day delivery) unless directed other-
wise.

Simply add the shipping charges, listed
with the product, and add $1.80 “base shipping
fee” to determine your total shipping cost. The
minimum shipping charge is $6.00. If you wish,
we will calculate shipping costs for you on
credit card orders.

You may specify lower-cost U.P.S. surface
shipping. Note: U.P.S. surface shipments may
take up to two weeks from shipping date to
arrive, and cannot be traced before the two
weeks have elapsed. If you wish to pre-pay by
check you must determine the weight of the
products you are ordering, then contact U.P.S.
(or call us) to get the shipping charges. The
“shipping charges” given in the catalog equal

$1.00 per pound, and so may be converted
easily to product weights ($.50 = 1/2 pound).

Neither Federal Express nor U.P.S. will
deliver to Post Office boxes. You may specify
first class mail, and use a P.O. box for oders
less than 8 ounces.

International Orders

All prices, membership fees and shipping
charges, are payable in U.S. funds. We can
accept payment from international members
only by:

a) Visa or Mastercard

b) a check issued by a U.S. band, in U.S.
funds. The check must show your name and
member number.

International Shipping Charges

International Shipping is by Federal Ex-
press Priority-1 Service, giving two-day deliv-
ery to most parts of the world. Note there are no
“brokerage fees" to pay once the package
arrives. Calculate your shipping cost like this:

1. Add the shipping cost shown in paren-
theses in the catalog.

2. Convert this cost to pounds. Shipping
costs are $1.00 per pound. Thus, a total cost of
$3.75 would equal 3 3/4 pound.

3. Round the weight to the next higher
pound.

4. Find your geographic area, then look up

the shipping for the total weight of your ship-
ping.

Canada

1-2 Ib. $21.00

3-5 Ib. $21.00+$3.00/Ib. over 2 Ib.
6-7 Ib. $33.00+$2.40/b. over 5 Ib.
8-14 ib. $37.80+%$1.80/b. over 7 Ib.
15-17 Ib. $50.40+$1.20/Ib. over 14 Ib.
18-20 Ib. $54.00+8$.90/Ib. over 17 Ib.
21-25 |b. $56.70+$.69/Ib. over 20 Ib.

Caribbean & Mexico

1 Ib. $24.00

2 Ib/ $26.40

3-10 Ib. $26.40+$3.00/Ib. over 2 Ib.
Over 10 Ib. $50.40+$2.40/1b. over 10 Ib.

Europe, Far East & Australasia
1-1000 Ib. $21.00+$3.00/b. over 1 Ib.
Ctrl. & S. America, Mid East

1-25 Ib. $33.00+$6.60/ib. over 1 Ib.

CALL TOLL FREE

(Orders only —information not available)
1-800-426-3667 (U.S. except WA. state)
1-800-527-7562 (in Washington state)
1-800-237-4644 (Canada)

Co-op ORDER FORM

Phone #:

Date: Address:
Member#:. .
Name:
ZIP/Postal Code:

City: ...
State/Country:

QTY. PRODUCT CODE  UNIT PRICE AMOUNT PRODUCT NAME (SHIP. COST) |

290 S.W. 43rd St.
Renton, WA 98055

for more
information call:
(206)251-5222

Other U.S. Shipping

1.
2.
3.
4. , : - -
5.
Subtotal: Shipping cost Subtotal: - ...
MAIL TO: *Non-members Add 10%: <- (look on table) <- convert to Ib. <- —
APP.LE. Co-op International Fed. Ex. Shipping:

(or)

(or) Specify Other:

<- (calculate cost) <- convert to Ib.<-

Federal Express Base Fee: —-,M
U.S. Fed.. Ex. Shipping: <- (minimum $6.00) <---=------- -
) .
WA res.add8.1% Sales Tax: Payment: O Check QVisa O MasterCard
TOTALAMOUNT: #
Exp Date
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BO21:AD30BF
BD24: 8D BF BE
BD27:20 00 8F
BD2A:C5
BD2B:BEBE
BD2D: AD 01 BD

BO30:290F
BD32: AA

BD33:E8
BO34:8E00BD
BD37: AB2F
BD39: 80 01 BD

2833

BD3C: AD 04 BF
BD3F: 8D D2 BD
BD42: AD 05 BF

BD45: 8D D7 BD

BD48: A2 02
BD4A: BD CB BD
BD4D:9DF203 99
BD50: 8D CA BD 100
BD53:9D 03 BF 101
BDS6:CA 102
BD57: 10 F1
BDS3:9A 10
BDSA: 20 85 BE

geegserRegzazsrRg

BD5D: A2 17
BDSF:A900 108
BD61:9D58BF 109
BD64:CA 11

BD65:10FA 11
BD67:A9CF -
BD69: 8D 58 BF

BD6C:A907 11
BDGE: 8D 6F BF 11

BD71: AD 82 CO
BD74: 8D 0C €O 11
BD77:8D0ECO 11
BD7A: 8D 00CO 12
BD7D: 2084 FE 12
BD8O: 20 2F FB 1
BD83: 2093 FE
BDB6: 20 89 FE 1
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BDES: 20 15BE 1
BDEB:BO1B
BDED:AEBOO2
BOFO:AOOB 185
BDF2:BD 8002 1
BDF5: D8 QE BE
BDF8: DO EE
BDFA: CA
BOFB: 88
BDFC:10F4

BOFE: EE 02 BE
BEO1: A9 FF
BEO3. FOES
BEO5: 20 8E BE

BEOS: 20 00 BF
BEQB: 85
BEOC: C8 BE

BEDE: 2E 53 59
BE11:5354 45
BE14:4D

* This routine is set
! BiNary files in the
* modified fo seal

* volume direct

* are ChekTypeq

* parameter list).

BE15: 20 00 BF
BE18: C8 ‘
BE19:D1BE 2
BE1B: B0 68

 NextFile

BEID:ADD6BE 232
BE20:8DDBBE 233
BE23:8DDDBE 234
BE26: 2000 BF 236
BE29:CA
BE2A:DCBE
BeE2C:BOS7 289
BEZE: AD A302 240 .
BE31:8D54BE 241
BE34: AD A402 242
BE37:8D 44 BE 243

3€3A; EE3EBE 2
BE3D:A900 .

BEJF A2 FE
BE41:E8
BE42: E8
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e is not deleted

stats 4 bytesin
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'BEAD: 8D EB BE
BEBO:2000BF 320
BEB3:CA 321
BEB4:EABE 322
BEB6:20 85 BE 323
BEB9:BOD2 324

BEBB: 6C EC BE 325

Call - A.P.P.L.E. - November 1987

326
827
328
. 829
. 330
BEBE: 02 331 OnlineP
BEBF: 00 332 Online
BECO:01BD 333
334
BEC2:01 333
BEC3:1ABD 336
. 337
BECS: 0t 388
BECS: 00 BD 339
BEC8:04 0000 341
BECH: 00 00 00
BECE: 00 ' -
e
BECF: 0100 343
BED1: 03 345
BED2: 1ABD ’
BED4: 00 B9
BEDS: 00
BED7: 02
BEDE:00 3
BEDS: 000000 3!
BEDC: 04
BEDD: 00
BEDE: 8002
BEE0: 2700
BEE2: 0000
BEE4:03
 BEES5: 8002
_BEE7: 00 B
BEES: 00
BEEA: 04
- BEEB: 00
. BEEC: 0000
- BEEE: 00 B1
BEF0:0000 369
’ 370
BEF2: COCED3 371
'BEFS5:C5D2D4
BEF8:AODBCF
BEFB:CCDSCD
BEFE:C5 .
- 372 .
BEFF:Eg8 an im - eor of all previous bytes
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Sean Nolan

ince my review of Apple
IIGS memory expansion
cards appeared (Call-
A.PPLE., August 1987),
three new cards have come
upon the market. Two of the
cards offer a megabyte of memory at
previously unheard of low prices. The re-
lease of the third, “MemorySaver” from
Checkmate Technology, invalidates
many of the conclusions about ROM
disks made in my previous review.

If you have already purchased a IIGs
memory card, read on. MemorySaver is
not a memory card. It is a memory parti-
tioner with an uninterruptable power sup-
ply whichlets youadd ROM disk capabil-
ity to almost all existing GS memory ex-
pansion cards (with the exception, of
course, of the card I purchased).

The Cards Reviewed in
August are:

» Apple IIGS memory expansion card.
The plain vanilla contestant: $129 for
256K of memory. No ROM disk sup-
port, expandable to a megabyte.

» RamPack 4GS
Comes with 512K standard for $189.
Expandable to four megabytes using
246K by 4 bit RAM chips. No ROM
disk support.

» RamStack Plus
256K for $129, expandable to a mega-
byte. EPROM sockets provide ROM
disk capability for no additional cost.

+ OctoRAM

24

256K for $150. Expandable to two
megabytes using 256K SIMMs or to
eight megabytes using megabyte
SIMMs. A $180 piggyback board,
“ESP”, provides a battery-backed up
static-cRAM ROM disk.

* GSRam
256K for $169, expandable to one and
a half megabytes. ROM disk sup-
ported with an add on card and power
supply.

*  GSRam Plus
Comes with a megabyte of memory
using megabit RAM chips, expand-
able to six megabytes. Supports the
same ROM disk add-on as GSRam.
Cost: $459.

The New Entries Are:

*  MemorySaver, $149.95 from:
Checkmate Technology
509 South Rockford Drive
Tempe, Arizona 85281-3031
(800) 325-7347

* MegaRAM $189.95 and
MegaROM $89.95
Parallax, Inc.
5249 Locust Avenue,
Carmichael, California 95608
(916) 721-5451

¢ GS Juice, from:
Applied Ingenuity
14992 Ramona Blvd., Unit M
Baldwin Park, California 91706
(818) 960-4415

0K $69.95
256K $99.95
512K $129.95

1 megabyte $169.95
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MemorySaver

The MemorySaver is a piggyback
card — it plugs into the memory expan-
sionslot of the IIGS. Your old GS memory
expansion card plugs into the Memo-
rySaver. MemorySaver lets you hide
some of the memory on your memory
card and use it as a disk device names /
ROMDISK. Don’tbe fooled by the name,
/ROMDISK is really a RAM disk — you
can save files onto it, boot off of it, just as
you can any disk drive. The advantage of
aRAM disk is speed. You can boot up the
ProDOS-16 system in a few seconds.
Unlike most RAM disks, however. this
one survives when the power is turned off.,
You decide how much of the memory on
your memory card is set aside for /ROM
DISK. The rest of memory can be parti-
tioned, as usual, between the normal /
RAMS RAM disk and regular address-
able memory.

Another feature of MemorySaver is
that it allows you to use two GS memory
cards at the same time. One memory card
goes in the piggyback slot on the Memo-
rySaver card. The other, which must be an
Applied Engineering GSRam or
Checkmate's own MultiRam GS (avail-
able before year’s end), attaches on the
other side of MemorySaver by way of
these cards’ expansion pins. There are
four restrictions — use of a second GS
memory card prevents access to slot 7.
This is a shame, as slot 7 is often the only
free slot. Unfortunately, Applied
Engineering’s GSRam card attaches only
by way of it’s expansion pins: this means
(restriction two) that slot 7 is inaccessible
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it you use MemorySaver with GSRam.
Restriction three: RamPack 4GS cannot
be used in combination with any other
memory card. This is not bothersome, as
RamPack 4GS expands to a hefty four
megabytes. Last, two GS memorycards
are incompatible with MemorySaver:
OctoRAM and GSRam Plus. With Oc-
toRAM the problem is physical, as the
connecting pins for the ESP ROM disk
add-on get in the way. With GSRam Plus
the problem. I can only presume, is spiri-
tual.

There are some disadvantages to using
MemorySaver to add ROM disk capabil-
ity. One is that your ROM disk is not in
addition to your RAMcard memory (as it
1s withOctoRAM and it’s ESPROM disk,
for instance). Any ROM disk you add
therefore subtracts from the memory oth-
erwise available.

One GS program, the APW develop-
ment system, requires a full megabyte of
working memory. It may run out of
memory when using MemorySaver’s
ROM disk ona 1-megabyte memorycard.
The other disadvantage is that it needs to
be plugged in (it comes with a trans-
former) to keep your ROM disk files
alive. A battery pack supports the ROM
disk memory if the power fails for less
than a few hours. The battery pack takes
six AA nicad rechargable batteries (not
supplied, cost about $27), which are con-
tinually being recharged as long as wall
current is supplied to the transformer.
Where [ live, blackouts are common,
particularly in the summer. The manual
recommends that you regularly backup /
ROM DISK. I left by ROM disk size at
800K (the default), sothat I could do a fast
block-by-block copy onto a 3.5" disk.

The technical details of how Memo-
rySaver partitions memory is interesting.
The GS memory map consists of 256
banks of 64K each. Banks 0, 1, $EO, and
$E1 are RAM: banks $FE and $FF are
ROM. When you add a GS memory card,
additional banks are added starting with
bank 2 and building up. Apple has re-
served banks $FO through $FF for the
ROM disk and future ROM expansion.
The ROM disk driver is found at the start
of bank $F0, and is normally followed by
data storage of the ROM disk files. The
memory manager ignores this entire
range of memory, and so normally does
not have to deal with the ROM disk. But
with the MemorySaver card, only the
ROM disk driver itself exists up in bank
$F0. (in some battery backed up static
RAM). The data storage of the ROM disk
is in the memory banks contained on your
GS memory expansion card. An advan-

tage of this scheme is that your /
ROMDISK is not limited to the half a
megabyte reserved for it in the memory
map. Your /ROMDISK may be as large as
the capacity of your memorycard.

For example, suppose you have a
megabyte memory card. The memory
card holds banks 2 through 17 inclusive.
The memory manager knows about these
banks, and tries to manage it intelligently.
If you decide to use 4 banks of the mem-
ory card as a ROM disk, banks 14 through
17 must disappear from the watchful gaze
of the memory manager. MemorySaver
achieves this by write protecting these
four banks — now when the memory
manager starts up it is unable to modify
this memory, and assumes that it doesn’t
exist. The driver for the ROM disk tempo-
rarily write-enables the ROM disk every
time you save a file to it.

MemorySaver should appeal to the
“power” user or programmer. If you still
do not have a GS memory card, I recom-
mend MemorySaver with a large capacity
memory card. The Orange Micro Ram-
Pack 4GS seems to be the ideal choice —
it provides lots of memory without get-
ting in the way of slot 7.

Cheaper Megabytes

Two other cards recently announced,
should appeal to the more casual user. A
ROM disk is nice, but not essential. On
the other hand, nearly all IIGS owners
need a memory card of some sort. Two
new cards provide a megabyte of memory
at remarkably low prices.

MegaRAM provides a full megabyte
of memory for $189.95. It is not expand-
able beyond a megabyte, but does support
add-on boards to provide RAM expan-
sion (not yet available) or ROM disk
support. The ROM disk card, MegaROM,
provides 896K of ROM expansion. This
corresponds to banks $FO0 through $FD.
MegaROM uses 64K by 8 bit EPROMs. 1
have not used MegaRAM, but pictures
indicate that the connecting pins for
MegaROM will prevent MegaRAM from
working with a MemorySaver.

Applied Ingenuity provides a card
called “GS Juice,” which provides a
megabyte for $169.95. Like MegaRAM,
it expands to only a megabyte. It also
lacks connecting pins for any add on
RAM or ROM card. This turns out to be
a blessing in disguise, as GS Juice, there-
fore, works with the MemorySaver. GS
Juice is available in four sizes — zero
memory, 256K, 512K, and a megabyte.
Partially filled boards come with sockets
so that you may fill them on your own. GS
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Juice is the only memory card available
with no memory. This is a plus to those
who have leftover memory chips from
discarded Ile memory cards.

A Reply to Critics

I received a couple of complaints
concerning the August review of GS
memory cards. One writer pointed out
that a comment I made about ProSEL,
Glen Bredon’s excellent program selec-
tor, was incorrect. I had stated that with a
ROM disk and RAM disk installed, my
3.5" drives got mapped to slot 2, making
them inaccessible from ProSEL. The lat-
estrelease of ProSEL solves this problem.

The second writer berated me, in col-
orful language which unfortunately can
not be reproduced, for acomment I made
concerning Applied Engineering’s Ap-
pleWorks modifier software. Applied
Engineering’s cards, GSRam and
GSRam Plus, come with software which
modifies AppleWorks, expanding it’s
capacity and features. The software only
works with their memory card, which
prompted my comment, “This is vindic-
tive programming... and you can tell the
fat man I said so.” The fat man, by the
way, is Casper Gutman of “The Maltese
Falcon.”

I believe that both Applied Engineer-
ing and their customers lose by this pro-
tection scheme. A case in point: afriend of
mine who uses AppleWorks recently
purchased an Applied Engineering
GSRam card. He was pleased with the
AppleWorks expander, and tried running
his patched AppleWorks on a friends
machine. Crash, Crash. A related case —

the company I work for bought half a

dozen memory cards for their Ile’s. Half
the cards came from Checkmate Technol-
ogy, half from Applied Engineering. All
cards came with AppleWorks expanding
software. But the Applied Engineering
software worked only on the AE cards.
The Checkmate software worked on all
machines. Since we shift computers
around fairly often, this has created con-
fusion. No illegal copying of software
was done. We legitimately own every
card and program we use. Yet, we were
penalized by AE’s protection scheme. AE
has suffered as well. Since this episode,
we have purchased cards solely from
AE’s competitors.

Please rate this article on the
Reader Service Card by circling:

61 Excellent 62 Good
63 Fair 64 Poor
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Speaking of Hardware

A

User's

Guide to

Floppy and
Hard Disk Drives

Peter and Allen Baum

To continue last month’s discussion about disk drives, we’ll
start with some additional information on floppy disk drives,
and then move on to some of the alternatives, such as hard disk
drives, and tape backup systems.

For those of you who want to make your own cables for the
drives, the DB-19 connector is available from AMP. The part
numbers are:

Female Receptacle Part #

Ribbon Cable (standard mount) 747304-5
Ribbon Cable (4-40 threaded inserts) 747305-5
Snap-in Contacts 745772-1

(Need Contact Pins 1-66505-0 for 24-28 AWG)

Part #
1-745664-0 [-1]

Male Plug
Insulation Displacement Crimp Contacts
(For 26-30 AWG [22-26 AWG]))

AMP probably won’t sell small quantities directly to you, so
you’ll want to order through one of their distributors, such as
Powell.

5.25" Third-Party Drives

There are several companies which manufacture Apple
compatible 5.25" drives. Most of the 5.25" Apple compatible
drives are sold by mail-order at prices that are substantially
lower than Apple’s. We have seen drives priced as low as $77
with a 1 year warranty. (Including a “Japan Quartz Watch
movement and water-resistant!””) We’re not very familiar with
any specific manufacturer, so we suggest talking to a local user
group for a recommendation if you want to buy one. Otherwise,
you may want to purchase one through a local dealer. Remem-
ber, there are two different types of connectors for the 5.25"
drives: one is a 20-pin dual row connector that plugs into the old
Disk II controller card, and one is a 19-pin D-shaped connector
for the IIc and current 5.25" disk controller card. Drives with the

26

Call - A.P.P.L.E.

19-pin connector are usually more expensive, so be sure to
specify the right one. In addition, none of the third-party drives
that we are familiar with have a daisy-chain connector. This
means that only one drive (DB-19 or Ilc version) can be
connected to the current 5.25" disk controller card or daisy-
chained onto the IIGs.

3.5" Third-Party Drives

We have seen 3.5" drives from only a few different manufac-
turers. You should be very cautious when buying a 3.5" drive for
the Apple II. Here are a few points to consider:

* Asusual, not all 3.5" drives are Apple compatible. Apple
pulls some funny tricks by varying the speed of the motor
to increase the capacity of the drive.

«  Don’t buy a single sided 400K drive, unless you're getting
it for free (look for a Mac owner who has upgraded a system
to an 800K drive). To use a 400K drive, you'll have to buy
a UDC card from Central Point Software (to be covered in
a future column), but you still won’t be able to trade disks
with anybody else. The best reason we’ve heard for buying
a 400K drive is to provide a low-cost backup device for a
hard disk.

« Nobody makes a drive which is compatible with the Uni-
disk 3.5. Therefore, the only double-sided 800K disks that
can be connected to a llc is Apple’s Unidisk 3.5 Drive.

»  Allofthe other 800K 3.5" Apple compatible drives emulate
the original Macintosh external drive and do not work when
plugged directly into the 11GS (neither will Apple’s original
external drive for the Macintosh). The only way to use the
original Macintosh 800K external drive or a compatible
third party drive is with the Central Point UDC card. The
current 800K drive shipped by Apple, called the Apple 3.5
Drive, works with both the 1IGS and the Macintosh. It
includes a daisy-chain connector, which none of the third
party drives have, and a disk eject button. Also, the circuitry
inside this drive is subtly different than that of the original
800K drive. It provides a few extra features such as the
capability for the 1IGS to detect if a disk has been ejected.
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(For those of you with Unidisk 3.5" drives connected to the
IIGs, we've been told that programs which seem to keep the
drive’s disk-in-use light on continuously are checking to
see if a disk has been ejected or swapped.)

Hard Disks

We’ll start by explaining some terms that hard disk manufac-
turers love to throw around in advertisements for their drives,
suchas access time, seek time, average latency, and data transfer
rate. Then we’ll explain which of these are important to consider
when buying a drive.

What Do All Those Funny Words Mean, Anyway?

As we explained last month, a hard disk uses basically the
same mechanical scheme as a floppy disk drive. A hard disk
drive, like a floppy drive, contains a head mechanism which
reads and writes data stored as concentric circles (called tracks)
of information on the spinning media. The media on hard drives
usually consists of multiple disks, which are referred to as
platters. A head positioning mechanism, usually a stepper motor
in a floppy drive, moves the head across the media between the
different tracks.

However, there are also a number of implementation differ-
ences between floppy drives and hard drives, which account for
the speed and capacity differences between the two types of
drives. Hard disk drives will often have multiple heads and
platters. The typical Apple II hard disk drive has a storage
capacity between 10 and 40 megabytes, contains two platters,
and has one head on either side of each platter, for a total of four
heads per drive. Most floppy drives contain two heads, one for
each side of a single disk, although the 5.25" drives used by the
Apple 1 contain only a single head.

In a floppy drive, the head mechanism rests on top of the
floppy disk surface, while in a hard drive the head “floats” above
the surface. Because there is no friction, the hard drive can spin
the platter much faster and spin it continuously, without wearing
out the surface of the media. In a floppy drive, the media will
only spin when the disk is being accessed. This prolongs the life
of the media considerably. Typically, a hard disk spins at least
10 times faster than a floppy, which allows it to get to any piece
of data on a track faster than a floppy. For example, if the head
on a hard disk is already positioned to the right track, then the
drive will be able to read any piece of data on that track in less
than 17 milliseconds. On a floppy drive, the drive motor must be
turned on, the disk must come up to speed, which typically takes
at least 1/2 a second, and then it may take up to 200 milliseconds
to read the data.

To enhance reliability, most hard disk drives have a special
place to put the heads when the drive is not being used. This
special disk zone doesn’t contain data. The drive can “park” the
heads above this special zone, so that if the head “crashes” onto
the disk surface, no data is lost. At the rates at which hard disks
spin, a head can destroy large amounts of data if it accidently
touches the disk surface for even a tiny fraction of a second,
which may happen if the drive is shaken or bumped.

Hard disk drives are not necessarily portable devices like
floppy disk drives. Be sure to park the heads before you move a
hard drive. In some drives, the heads will automatically park
themselves if they haven’t been recently accessed, or when the
drive is powered off. Other drives only park the heads upon user
request.

Because a hard disk doesn’t have to account for removable
disks, it can specify tighter tolerances. A hard disk will put the
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tracks close together, resulting in more tracks per inch (TPI)
across the disk. The higher TPI of a hard disk results in higher
capacity and faster performance for the drive, since the head
doesn’t have to travel as far to get between tracks.

Seek Time

The seek or access time of a disk specifies the amount of time
the head takes to move to a new track and read the data. This
consists of the time for the stepper motor to start up, for the head
to move between tracks, and for the head to stop and settle on a
track. A floppy disk drive has these same constraints.

Hard drive manufacturers will specify up to three different
seek oraccess time parameters for their drives. The track to track
time specifies the time it takes for the head to move from one
track to the next. The maximum access time defines the worst
case time it takes between any two pieces of data on the disk.
This covers the time it takes for the head to move from the last
track on the outside of the platter to the first track on the inside
of the platter. The average access time covers the time for a
typical disk access in which the head must move halfway across
the platter.

Hard drives may have more than 300 tracks on a platter, but
the maximum access time is not just a linear extrapolation of the
track to track time. This is because once the head has started
accelerating, it can move between tracks very quickly. The head
settling time only comes into play when the drive gets to its final
destination track — it does not stop at any tracks in between.
This same principle holds for floppy disk drives, although there
are considerably fewer tracks. A 5.25" drive has 35 tracks, while
a 3.5" drive has 80 tracks.

Latency

Since the media of the disk drive spins underneath the drive
head, the drive must wait for the right block of information to
move underneath the head before it can read the data. The time
that the drive must wait is called latency and is directly related
to the speed at which the drive spins. The average latency of a
drive is the time it takes for the media to spin 1/2 turn, since on
the average, the data will be halfway across the disk. Most hard
disk drives for the Apple II spin at 3600 RPM, which generates
an average latency of 8.3 milliseconds. As acomparison,a5.25"
disk spins at 300 RPM and has an average latency of 100
milliseconds.

Data Transfer Rate

The data transfer rate of the drive specifies the rate at which
data is transferred from the drive to the computer. This number
can be derived from two possible sources. The drive can only get
data as fast as it can read it from the platter. However, if the drive
has an internal RAM buffer that already contains the data
requested by the computer, then the drive can transfer the data
much faster then it can read data from the drive. Some drives
specify the media data transfer rate, while others specify a buffer
data transfer rate. However, in most cases the data transfer rate
is limited by the system or the disk interface transfer rate. For
example, while a hard drive can read data from the platter at
approximately SOOK bytes per second, the system processor can
read the data in atonly 100K bytes per second. You can calculate
the rate at which a drive can read one data block from the media
by dividing the amount of data on a track by the time required for
one complete disk revolution. A floppy drive transfers data at
approximately 40K bytes per second (~8K per track & 200 ms.
per revolution).
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Interleave

All Apple compatible floppy drives and most hard drives do
notread acomplete track of data in a single pass of the disk. Since
the operating system typically requests only a single block at a
time, and because the media continues to spin, the next block on
the disk goes past the head before the operating system makes
another request. Rather than having the media rotate all the way
around so that the skipped block can be read, disk drive manu-
facturers have adopted a technique, called interleaving, to make
data transfer more efficient. Interleaving spreads consecutive
blocks around the disk, placing a fixed number of blocks
between consecutively numbered blocks.This technique gives
the system time to process the first block without skipping past
the next block. By setting the interleave properly, you can
optimize a drive so it spends a minimum amount of time waiting
for data to rotate until it is underneath the head. (Figure 1) The
total time it takes for the computer to read data from a disk drive
can be expressed as follows:

Total Time = Motor-On + Seek + Latency + Data Transfer

In a hard disk the motor is always on, so the motor-on time
is 0. In an Apple 11, the data transfer time is usually limited by
the system processor or by the bus used to transfer the data. The
latency delay is a function of the disk’s rotational speed, which
is the same in most hard disks. The biggest variable between
different disk drives is the seek time.

If you put all of these specifications together, it appears that
in the typical application the seek time has the largest influence
over the speed of disk accesses. An intelligent operating system
can take advantage of this situation by storing data in a consecu-
tive fashion on the disk, so the head doesn’t have to bounce from
track to track to get the data. If the data is fragmented all over the
disk, then the time it takes to read a file will be much greater than
if it is stored close together on the disk.

In a floppy disk drive, the average access time can be very
misleading, since the major factor is the drive motor startup
time. If the motor is off, then the disk will take more than 1/2
second to get the first block of data. However, if a second block
is accessed while the motor is still on, then it can be retrieved
considerably faster. Again, an intelligent operating system can
use this to affect the disk performance more significantly than
upgrading to a faster drive would.

When purchasing a drive, a buyer has four major factors to
consider: reliability, price, performance, and sofware support.
While reliability cannot be determined from a specification
sheet, it is a very important factor to consider when you choose
adisk drive. Software support provided by the manufacturer will
affect the usefulness of the drive with application software. If the
drive doesn’t support your applications, then it is useless to you.
However, since disk performance is affected more by the oper-
ating system than by the hardware performance, hardware
specifications such as seek time should be considered the least
important factor of the four.

Third Party Hard Disks

There are a variety of companies selling hard disk drives for
the Apple II, Ile, and IIGS. Most Apple 1 hard disks are sold with
their own controller cards that work in an Apple 11, Ile, or IIGS.
There are several hard disks sold for the Apple Ilc. ProAPP sells
10 and 20 megabyte drives that connect to the second disk drive
port of the Ilc. The Quark QC-10 and QC-20, now sold by Sun
Remarketing, are also 10 & 20 megabyte drives that connect to
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FIGURE 1
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the second disk port.

Most of the other drives are sold as SCSI compatible drives
which work with their own controller cards in an Apple 11, or
which plug directly into the SCSI port of a Macintosh. However,
these same drives may not work with Apple’s SCSI adaptor card
for the Apple I1. This will be a limiting factor in the future as
more peripherals that can plug onto the SCSI bus are introduced.

Most SCSI cards and drives only support ProDOS. For

example, both CMS Enhancements and Apple only support
ProDOS with their SCSI drives and controller cards. However,
other drive manufacturers, such as First Class Peripherals,
support a variety of operating systems, including ProDOS, DOS
3.3, Apple Pascal, and CP/M. If you’re in the market for a hard
drive, then you should consider whether a ProDOS only drive
will be enough to support your application software.
At the time that ProDOS was announced, Apple’s Profile hard
disk drive, which was originally sold for the Apple 11/, was
adapted to the Apple II using a peripheral card. This drive has its
own special protocol and is not compatible with any other drives
or controller cards. Be careful if you upgrade to a IIGS, since
some Profile interface cards won’t work properly in the GS
(Sidebar 1, next page.).

I’ve been told by a reliable source that the First Class
Peripheral Siders that were shipped in the past can be upgraded
to the new SCSI compatible units by changing a ROM inside the
drive. Although First Class has no plans to market such a ROM,
other companies have expressed interest in selling it. If you're
interested in upgrading your Sider to run on the Macintosh, then
send us a note and we’ll forward it to whichever company ends
up marketing this ROM.

Tape Backup

Since hard disk drives may occasionally lose data, just like
a floppy disk, a backup of the data should always be made. On
a floppy disk, a backup is easily made by just copying the disk
onto another one. However, a hard disk backup is much more
difficult, since it can require many floppy disks to perform a
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complete backup. For example, a backup of 15-megabytes of
data requires twenty 3.5" floppies or over a hundred 5.25"
floppies. A tape backup device can copy the data from a hard
drive onto a single tape cartridge and can save untold grief if you
experience a hard disk crash.

First Class Peripherals sells a backup drive, called the Sider
T6, which plugs onto the back of the Sider hard disk drive and
records up to 60 megabytes of data. It comes with a backup
program. Other companies sell SCSI tape drives, although you
should make sure that the one you buy works with one of the
Apple II SCSI cards (preferably before you buy it).

Putting It All Together — A Strategy for
Expanding Your Disk Devices

Here are a few more considerations to take into account when
you purchase disk drives — if you own an Apple I, Ile, or Ilc,
with one or two 5.25" drives, or if you’re spending a lot of time
swapping disks or waiting for data to be read from a disk drive,
then you should consider adding another drive to your system.
There are four options: another 5.25" drive, a 3.5" drive, a large
RAM card which can be used as a RAM disk, and a hard drive.
« If the only reason you need another drive is to copy disks,

then you should consider buying a RAM card instead of

another drive. A RAM card can be used very effectively to
copy adisk, and it can be used to speed up program operation
as well. Try to buy a RAM card that will allow you to
configure it as a 140K RAM disk. The floppy disk can then
be quickly copied onto the RAM disk using the volume copy
routine of a copy program, such as the Filer or the System

Utilities. Volume copy routines work much faster than file

copy routines, but can only be used between drives which are

exactly the same size.

*  Youshould also consider buying aRAM card if most of your
idle time is spent waiting for the 5.25" drive to read in
programs. While a 3.5" drive or a hard drive can speed up
disk accesses, a RAM disk generally does a better job. This
is done by copying your programs onto a RAM disk and
running them from there, assuming that your programs are
not copy-protected. However, if most of the waiting time is
spent reading and writing data to disks, then you should
consider getting a battery-backed RAM card or one of the
larger drives. Using a RAM disk to store data, without
battery-backup, is a risky proposition.

» If you spend a lot of time swapping 5.25" disks then you
should consider buying a3.5" drive. The 3.5" drive will allow
you to store the equivalent of six 5.25" drives. Later, if you
find that this amount of storage is still not enough and you are
still swapping disks frequently, then get a hard drive. You’ll
find that the 3.5" drive is invaluable when you make backups
of the hard drive. If you own an abundance of application
software that you use frequently, then you might consider
skipping the 3.5" drive and buying the hard drive. However,
we've found that very few Apple Il owners meet this descrip-
tion.

Moving up to the llcs

If you have a Ile or llc, but plan to move up to a IIGS someday,
then you may want to consider the following strategy. A IIGS
requires a 3.5" drive since all IIGS software is distributed on it.
Buy one now for your lle or llc; they 're wonderful and you can
carry the disks in your shirt pocket.
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If you own a hard drive and you’ve upgraded to the 1IGS, you
may want to call the manufacturer of your hard drive and find out
if it’s possible to speed up accesses to the drive by changing the
interleave of the disk. However, this is not a simple proposition
since it requires you to completely backup the drive, reformat it,
and then restore the data to it.

When you purchase aIIGs, buy the largest RAM card you can
afford. You’ll find that the system runs much (!} faster if you
boot from a RAM disk. You’ll be much more efficient if this
RAM disk is configured to 800K, since it can be quickly copied
onto a 3.5" floppy. Since the system also needs to have at least
512K of the RAM card reserved so that it can run most of the new
application software packages for the IIGs, you’ll find a RAM
card with a capacity above 1.5 megabytes very handy.

Moving up to the Macintosh

If you have plans to upgrade to a Macintosh, then make sure
your hard disk is SCSI compatible. If you own a IIGS, then buy
the Apple 3.5 drive, not a Unidisk 3.5 drive (which doesn’t work
on the Macintosh). On a Ile and IIc you have no choice, since
only the Unidisk 3.5 currently works with these machines.
Someday, perhaps, a third party or Apple will introduce a
peripheral card that allows the Apple 3.5 Drive to work on the
Apple II and Ile. (Sidebar 2.)

We had a good time at Applefest and saw lots of interesting
products to cover in future installments of our column. These
products include:

» The Zip Chip, from Zip Technology, which replaces the
microprocessor to speed up an Apple II to run up to 4 times
faster than the original design.

* The MemorySaver from Checkmate Technology, which
converts part of your Apple IIGS memory expansion card into
a non-volatile disk and allows it to emulate Apple’s 1IGS
ROM disk protocol.

» The Kache Plus card from Ohio Kache Systems, which can
speed up your floppy disk access like a RAM disk, but
circumvents the volatility problem associated with RAM
disks by writing to the disk.

If anyone saw another interesting product at Applefest and
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technology will be to today’s technology what the IIGS
technology is to the Apple I Woz built for the Homebrew
Computer Club.”

* “As you might imagine, a company like Apple has lots of
research brewing in our product development labs. Let’s
look at some of the things we’re working on:

“In the future we’ll advance the Apple II in networking and
communication, performance and new types of peripherals,
and in systems software and programming tools. The Apple
II will have more power and flexibility. We’ll expand and
broaden the ways you can operate computers, merging
media and advancing tools like hypercard. You’ve heard
about hypercard for the Macintosh. It allows someone at a
computer to organize information in a mode in which ‘she
relates to that.” This allows learning to happen through a
vehicle, with the learner, that the learner can best drive via
pictures, words, or sounds.

“We're working on multimedia CD ROMs and video disk
technology and our research on multimedia is stimulating
third party developers to deliver integrated computer and
video courseware and hyper media systems for the GS.”

Steve Wozniak

Apple Fellow and Co-Founder

(ED—Steve Wozniak always adds insight, humor and flavor to
any Apple get together. Here are a few excerpts containing a
little of his history and philosophy, prompted from the question
and answer section of his presentation.)

An Apple Il Revival? -

Question: “10 years ago when [ first purchased my Apple Il with
64K of RAM for $1298 — which was really cheap back then —
you were operating out of Stevens Creek Blvd. Cupertino,
building and designing computers for hobbyists like myself.
Atari was designing video games, IBM didn’t know what a
personal computer was and didn’t care. Now Apple is a big
business and basically pushing another computer which you
didn’tdesign... millions of Apples out there now, and your name
is a household word. Any regrets?"”

Steve Wozniak: “I've got to thank this gentleman for his
comments. He’s describing all these computers that were bought
10 years ago. We were starting out. IBM didn’t know what we
were back then. Atari wasn’t interested in us. As a matter of fact
we offered our computers to Atari. ‘Naw... we’ve got our hands
full with video games.’ Offered ‘em to Commodore. Commo-
dore said, ‘Naw, we'll take an extra four months and design our
own. We don’t need color and we don’t need paddles, we don’t
need sound and we don’t need memory.” We were trying to
finance the Apple II that way. But anyway, over all these years,
I guessit’s sort of like the comment — Apple supporting another
computer (the Macintosh) over the Apple II. It seemed like that
for about the last seven years. But it’s really interesting, espe-

Call- A.P.P.LEE. -

cially in the club scene. Reading all the newsletters, reading the
stories about what’s going on with this Apple II software, how
you do this... that, to see how much interest there still is. It’s a fun
side of the world that still exists. I think it’s going through a
revival right now. There’s a lot of newcomers comin in that
hadn’t gotten into computers for quite a long time — maybe the
last five years or so — cause they sorta missed out on the start.”

" Ham Philosophy

Question: “I understand that early on you were involved with
Ham radio. What kind of Ham radio, and how has it affected
you?”

Steve Wozniak: “Well, it turns out I read abook whenI was very
young called SOS at Midnight.1 was in the fifth grade. And, there
was a Ham radio operator that knew how to write radio circuits
and he gotkidnapped. And, somehow he figured out how to take
a few parts out of the kidnapper’s TV set and wire them together
s0 he could tap out a special code signal at midnight on a certain
night when he knew all his Ham operator friends would be
listening. And sure enough, they traced him and they came and
saved him. He used technology to over turn the crooks. And I
went to school the next morning and went on the safety patrol
and told this friend of mine I’'m going to become a Ham radio
operator. By sixth grade I was a Ham operator. That means you
soldered together your Ham radio kits in those days, you learned
Morse code, you learned how circuits worked — you took a test
and passed it and became a Ham radio operator. It was very, very
important ‘cause Ham radio operators are very giving and
sharing — trying to set up lots of community services. A lot of
my life had this essence, both in starting Apple, going to
Homebrew Computer Club — we came to share. We gave to
help people. A lot of that had the same mentality or philosophy
of the Ham operators. We had some expertise that we wanted to
give to the world.”

~ Sharing/Copy Protection

Question: “Given your interest in sharing, what is your opinion
of copy protection?”

Steve Wozniak: I had a fun time with this one in Boston where
I was on a piracy panel, so I put on a pirate’s hat. I started by
pointing out the software publisher’s point of view that ‘these
criminals are copying so many programs per week, costing so
many billions of dollars’ and I had a little phone next to me. I
pushed the button and it rang. Picked it up — ‘Hi Steve, yeh...
Yeh, you'll find it on my desk. Be sure to use synchronized
tracks.” Then I went on with my speal about the publisher’s being
ripped off and we’ve got to have stronger laws and the phone
rang again and this time it was Mike Markala from Apple. I
pointed him out and told him which parameters to use... So pretty
much my opinion was asitis now, thatit was an overblown issue.
Copy Protection for the most part is pretty much dead.”

Please rate this article on the Reader
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Memory Shadowing

Laurence A. Thompson

n Part 1 of this series, we

summarized the six goals of

the Apple 1IGS design team.

They were to improve per-

formance, achieve better

sound and graphics, more ad-
dressable memory, reasonable cost, and
compatibility. This last item, compatibil-
ity, is particularly complex and difficult
to achieve, especially in the Apple II
world. There are tens of thousands of
software programs and hundreds (if not
thousands) of hardware devices which
must work if a new machine is to sport the
Apple Il name on its case. Given this fact,
it is almost impossible to make any
change that does not affect someone
somewhere, and the Apple IIGS repre-
sents a major change in the Apple II
architecture.

Much effort went into making the GS
as compatible as it is, especially on the
part of the GS software engineering team
— it was a little easier for those of us in
hardware. In either case, the GS achieves
its remarkable level of compatibility
largely because its designers considered
their work to be a labor of love.

The design problem for the GS hard-
ware team can be summarized as follows:
design a computer which acts like an
Apple II from the point of view of the
existing software, but at a higher per-
formance level (like an Apple II with an
accelerator card). Also, provide a means
to switch the hardware into a “native

32

mode” so that software written for the
machine can take full advantage of its new
features. Memory shadowing provides
part of the solution to these design objec-
tives.

What’s Shadowing?

Memory shadowing implies that data
written into RAM by the microprocessor
goes into two physical locations, while
data read from memory comes from one
physical location. This technique is also
known as memory write-through.

In the GS, shadowing applies to spe-
cific areas in the address space: video
display buffers, memory mapped I/O, and
language card. (The term “language card”
is arelic from the days of the Apple IT and
II+ when the language card RAM was
actually on a card; its function was inte-
grated onto the main logic board in the Ile,
Ilc, and IIGS.)

At this point it should be noted that the
use of the word “banks” in the context of
an Apple Ile or Ilc is different from its use
in an Apple 1IGS. The GS has a 65C816
microprocessor with a 24 bit or 16 mega-
byte address range. The 65C02 (or 6502)
used in other Apple II computers has a 16
bit or 64K address range. In other words,
the 65C816 can directly address 256
times the memory of the 65C02. You
could think of this expanded address
range as being composed of 256 “banks”
of 64K each. The upper or most signifi-
cant 8 address bits select a particular bank
while the lower 16 address bits select a
location within a bank. A 128K Ile or Ilc
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also has up to 32K of ROM and 4K of 1/O,
and all of it mapped into 64K of address
space. These machines use a technique
known as “bank switching" to flip various
chunks of the total memory in the ma-
chine into the smaller address space of the
65C02 microprocessor.

Figure 1 shows how the 256K of RAM
on the GS logicboard is configured if
shadowing is enabled. The shaded areas
represent the ranges in the address space
that can be shadowed. The RAM is di-
vided into four 64K banks; the two left
most banks are labeled O and 1 and the two
on the right are EO and E1. These are the
bank addresses used in the GS. At the
bottom of each bank is a “Main” or “Aux”
label. This is the way the two banks
(128K} in a lle or Ilc are referenced.

Notice that the two left banks look
identical to the two right banks. The 256K
of GS RAM is divided into two 128K
chunks, each of which contains identical
data for the shadowed areas. Software
written for earlier Apple II's will run in
banks O or 1. But, if writes to the video
frame buffers, 1/O, or language card oc-
cur, then the data will go into banks O or 1
and EQ or El. (See Figure 1.) If data is
read from the Hi-Res buffer, it will come
from bank 0, but a write to the Hi-Res
buffer will go into both bank 0 and bank
EO.

What Good is Shadowing?

At this point you may be wondering
why we went to all the trouble to design
memory shadowing into the GS. Afterall,
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Wesley Felty

n my first article, I explained how to set up the Apple

1IGs and described some special types of disks for more

efficient operation. This month I’1l examine the internal

operations of the GS — bridging the gap for those

familiar with these operations in the Ile and Ilc. Many of

the operations are identical, but the IIGS has a number of
additional operations, registers and soft switches that add a lot of
power.

This article will deal primarily with the new controls that are
introduced or significantly improved in the Apple IIGS. For
example, to run a machine language program from the monitor
on the Ile or Ilc, you use a command like “addrG” with an
address and “G” for Go to run it. On the Apple IIGS, this
approach only works in Bank $00. Therefore, the I1GS needs ad-
ditional commands to deal with multiple banks. It has two
additional run commands, “R” and “X”. “Bank/addrX” is used
to run a program in another bank and expects an “RTL” (like an
RTS but ReTurns Long from another bank to the original bank)
at the end of the program. An “R” at the end of the address resets
the active bank to the bank being jumped to and does not expect
an “RTS” or “RTL”.

Improvements in the System Monitor

Let’s look at some improvements in the system monitor so
that we can make use of them in poking around memory. The
Apple IIGs still has all of the earlier monitor functions. Several
of them have been improved, and a number of useful new ones
have been added. You can still enter an address and press Return
to see the value stored at that address and continue pressing Re-
turns for the following data as well as entering the address
followed by “1” for a disassembled listing. But something has
been subtracted and something new has been added. The moni-
tor no longer prints “$” in front of numbers.

This should not cause problems since the monitor can only
deal with hex numbers and it doesn’t need to tell you what form
of number it is displaying. It is still a good habit for you to use
the “$”. When using most full assemblers, the “$” does matter,
so it is a good habit to always write hex addresses with the *“$”.

Using Bank Numbers

For the something new added by the IIGS monitor, notice that
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the Apple lics
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the address starts with two additional digits as in “00/300". This
is the bank number. Bank “00” is very much like an Apple lle’s
main memory and bank “01” is like the Ile's auxiliary memory.
Also, banks “00” and “01” are the 1IGS’s fast RAM. Banks
“$FE” and “$FF” are the system ROMs. And “$E0” and “$E1”
are very important — the slow Mega Il RAM and the “*shadow”
RAMs. Also the Battery RAM is on bank “$E1” from $2C0-
$3BF.

If you use an address without a bank number, you will just
continue reading or writing in whatever bank the system was last
in. This can get you in trouble if you aren’t careful. You can still
enter something like “300:20 20 03 ...” from the monitor, bur if
you were just in bank “$E1” looking at something, like the
Battery RAM values, then you would be entering your program
at “$E1/300” not “$00/300”. You would be entering your
program inside the Battery RAM right on top of the “Language
look-up table” and the “Keyboard layout look-up table.” Not a
good thing to do!

If in doubt, include the bank number, “$00/300” and stay in
bank zero until you know what you are doing. Remember to use
the “/” when specifying the bank number in immediate mode
monitor commands. In assembler commands, no bank number
implies bank zero, and “/” is never used in the assembler. You
do, however, often have to “pad” addresses with zeros. For
example, if you were trying to read the Battery RAM s value for
the screen’s border color which is stored at $02DC, you could
use the assembler command “LDA E102DC”. But, if you
ignored the leading zero on the address $02DC and entered
“LDA E12DC”, you would get “LDA OE12DC”. Not at all the
same thing — the wrong bank and wrong address. You still can
use commands to move (copy) memory and verify, but you now
can, and sometimes must, include bank numbers as well.

For example, if you wanted a better look at the Battery RAM
values, you might want to move them over into bank zero. So,
let’s move the values in bank “$E1” from $02C0 through $03BF
into bank zero starting at $22C0. Our move command on the IIGS
looks like:

“00/22C0<E1/02C0.E1/03BFm”

Of course the “m” may be upper or lower case. Itis in lower case
here for readability. One thing to watch out for after this
command is that you will be in bank “$E1 since that was the last
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bank accessed, not bank 00 where you probably issued the
original move command. If you entered “22C0.23BF” to look at
the Battery RAM values after entering the move command, you
would not see them. You would see values in bank “$E1”, $E1/
22C0through $E1/23BF. This is why the monitor always shows
you the bank number. It is very easy to get switched into another
bank and obliterate data in the wrong bank. You've got to get
used to always checking the bank number.

This move data command is particularly important due to the
fact that data can only be read to and from disk into or out of bank
zero. Therefore, to move data in or out of another bank to or from
the disk drive, load it into bank $00 from the disk drive and
memory move it to the other bank or memory move it from the
other bank into bank $00 and save it to disk from there.

The Zap Command

The 1IGS also has a very nice “Zap” command. This com-
mand allows you to insert one byte all through a range of
memory and is set up very much like the move data command.
In fact, it replaces the old “move command bug” method of
filling a section of memory by inserting a value and then copying
it with an overlap between the source and destination addresses.
For example, “2000:FF n 2001<2000.3FFEm” will write a $FF
at $2000 and then fill the whole range $2000-$3FFF with $FF’s.

But, to do the same operation with the Zap command, just
enter “FF<2000.2FFFz”. The fact that I didn’t specify a bank
number does not mean that bank zero will necessarily be used,
but the /last bank that I was working on will be used. The
complete command including banks has the syntax “Byte<bank/
Start Address.End AddressZ”.

Entering Text into RAM Memory

ASCII text may also be directly entered through the Apple
1IGS’s monitor in a method that is much simpler than in the Ilc
and enhanced Ile. We enter it just like hex with an address and
colon, but inside quote marks. So, entering from the monitor
*300:"This is Text!”” will enter the ASCII values into memory
inupper and lower case as written with the high bits set (negative
ASCII).

This same method works from the mini-assembler’s “!”
prompt. A cruder version of this text entry involves using the
single quote mark to enter reversed text. Entering “300:" Text’”
will put you into memory at $300 “txeT”. Unfortunately, this
technique has a maximum of four characters. And finally, it is
easy to display any text in memory. Just do a hex dump and any
ASCII will be automatically displayed at the right of the hex
values. Entering “300.310” will display all of the text in the
above examples.

Searching through RAM Memory

The IIGS monitor has also improved its search routines. The
general syntax for a search is ‘“\search data\start addr.end
addrP”. The **P” stands for a Pattern search and bank information
may be included as always in the address. No bank given implies
the active bank. You may not search starting in one bank and
ending in another one. But what really adds power to this search
routine is the fact that there are three different types of searches.
To search for a group of hex bytes, enter the bytes between the
*\" marks separated by spaces as is normal for monitor data. For
example, to search all of bank zero for a “JSR $FDED” com-
mand (M/L code is “29 ED FD”), you would enter “\20 ED
FD\00/0000.BFFFp”. You should not search $C000 through
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$COFF since that could flip the soft switches and have unpredict-
able results. And, of course, if your search includes page $2,
memory locations $200-$2FF, you will always find the pattern
at $201, since that is the input buffer where the search pattern
you entered resides.

Tosearch for ASCII code, surround the text with quote marks
and place the text between the “\” marks, like ¢ \"This is
Text!’\<00/0000.BFFFp’. The ASCII search is case sensitive.
And, as before, using single quotes allows you to search for
reversed text. “\’!txeT si sihT” \<0.BFFFp” would search for the
same text as the last example, except there is no reason to do it
this way.

Some text, such as the “DISK VOLUME" message in DOS
3.3, is actually stored in reverse order so that a counter can be
decremented down to zero in printing the text backwards. For
short messages being poked to the screen, it is easier this way.

Text and Quit Commands

An interesting command is Ctrl-T for text. If you are in the
monitor, flipping soft switches to get into Hi-Res graphics
($C050, $C052, $C054, and $CO57 put you into graphics, full
page, page 1, and Hi-Res are a lot easier to remember than
49232, etc.) and want to return to text, just enter Ctrl-T (for Text)
and Return. That is a lot easier than entering the four soft
switches to return.

Another interesting new monitor command for the 1IGS is
“Q” for Quit from the monitor. If ProDOS or DOS 3.3 is loaded,
entering “Q” or “q” and Return returns you to BASIC. You can
still use Ctrl-C or Ctrl-B for a warm-start or cold-start return to
BASIC as before, but the “Q” command actually does a jump to
the DOS vector at $00/3D0 ($00/3D0G).

Step and Trace???

If you enter an “S” or “T” from the monitor, you see “Step”
or “Trace” written to the screen. These are old commands right
out of the original Apple II that single-stepped through a ma-
chine language program, showing you the values in each register
at each step running without stopping, but again showing the
values in each M/L register after each step.

Unfortunately, these commands have not been implemented
yet. The command structure is there to activate them, but it won’t
be until some later ROM update that they will be actually
available. At this point, they are tied to jump vectors at $E1/
0074-$E1/0077 for the Trace command and $E1/0078-SE1/
007B for the Step command. At these positions, there are
currently jump commands to $FF/B498.

At that position there is a SEC command to set the carry bit
and a RTL to return to the calling routine. If the caller routine
clears the carry bit, then the program continues. If it doesn’tclear
the carry bit then the word “Trace” or “Step” is printed to the
screen and the program continues. You can use these routines
yourself by pointing the vectors at $E1/0074 and $E1/0078 to
your own routines and activating them with the “T” and “S”
commands, similar to using the Ctrl-Y vector.

Words, Bytes, Nibbles, and Bits

In the Apple IIGs, it is much more important to understand
the structure of hexadecimal numbers. To make use of the more
advanced modes, you have to understand all the way from words
down to individual bits and you have to know how to work with
these individual bits, turning them each on or off. To work with
individual bits, we have to be able to easily convert decimal and
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hexadecimal numbers to binary.

Firstof all, let’s look at the overall structure of hex numbers.
In full native mode the IIGS registers mainly work with 16 bit
numbers called words. A 16 bit word can be-looked at as two hex
bytes used together. (Table 1.) Addresses, like $FDED, are
hexadecimal words. The IIGS, when working in full native (16
bit) mode, can load full words into the accumulator and X and Y
registers, not just 8 bit bytes like the Ile and Il¢c were limited to.

Each byte has two digits called nibbles. For example, “$ED”
has ahighnibble “$E” and alow nibble “$D”. “$FDED” has four
nibbles, “$F”, “$D”, “$E”, and “$D”. Nibbles are the simplest,
most basic unit of a number that can easily be used to convert a
hex number to binary. No matter how long and complex the hex
number is, it can be taken apart into individual nibbles, the
nibbles can be easily converted to bits, and the bits can be strung
together into one long binary number. And the process works
even easier the other way. A long binary number should be
broken into groups of four digits, starting from the right, and
each group converted into a nibble. For example:
“1100110101001011” breaks up into “1100 1101 0100 1011”.
Using Table 2, we find 1100 =12 = $C, 1101 = 13 = $D, 0100
=4=%4,and 1011 = 11 = $B. Therefore the number is $CD4B.

There is a simple method for converting decimal numbers
into binary bits. It is a bit obscure, but works well. It is part of a
process called “Russian Pheasant Multiplication.” (An illustra-
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tion follows this paragraph.) First, you start by writing the
number, 243 in this example. And then you halve the number,
throwing away any remainder, and write the new number below
the previous ones. Keep halving the numbers until you reach
*1”. Then go back to the top of list of numbers and write a zero
beside any even number and a one beside any odd number.
Finally, read your answer from the bottom up becoming left to
right

Detecting and Turning On and Off
Individual Bits in a Hex Byte

In working with the IIGs, it is important to be able to tell if
each individual bit of a hex byte is on (=1) or off (=0) and to be
able to turn each of them on or off without affecting the other
bits. We need to be able to do this in machine language without
evenknowing the hex number being worked on. As an example,
if we need to know if the Option key is being pressed on the I1GS
from inside a running program, we can check the Modifier
Register soft switch at $C025 (Table 3). If bit number six is on,
then the option key is being pressed. If bit four is on, then a
Keypad key is being pressed. If both bit four and bit six are on,
then both keys are being pressed.

The “BIT #XX” Command

The M/L command to test whether a bit is turned on or not is
the “BIT #XX” command. This command only tests bits, but
doesn’tchange them. It tests the value in the accumulator against
XX where XX is the value for the bit or bits in question. For
example, to test just the sixth bit, XX would be the second bit in
the high nibble or $20, so you would “LDA C025” and “BIT
#20”. If you want to test for either the fourth or sixth bit, then you
need %00101000, or 0010 1000, which is $2 and $8 for a final
value of $28. So, if the fourth or sixth bits are on, the hex value
is $28. And, conversely, if the byte value is $28, then the fourth
and sixth bits are tested for and no others. If the first bit were also
being tested for, then the hex value for the byte would be $29.
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The “BIT #XX” command ignores all other bits. It doesn’t tell
you anything about each of the bits, just whether any of the ones
that you are testing for are on.

The way that the “BIT #XX” command works is by doing an
“AND" logical operation. If none of the bits that are on in the
accumulator match any of the bits that are on in $XX, then the
zero flag is set and a “BEQ” branch can be used for no match. If
any of the bits match, the zero flag is cleared, so a “BNE’ branch
can be made if a match occurred.

The “AND #XX” Command

The following commands, “AND” and “ORA”, do not just
test the bits in the accumulator against a number $XX, but
changes them also. The machine language command “AND
#XX* compares each bit in the accumulator against each bit in
the operand $XX. “AND” returns a one to the accumulator if and
only if both bits are ones and returns a zero if either or both bits
are zero. The following example shows how a value of $CS in the
accumulator and a “AND #F1” command returns “%11000001”
or $C1. The accumulator would end up with $CI in it, but the
value $C1 is not as significant as the binary representation
“%11000001”.

Example "AND #F1”
withA=$C5
$C5 = 11000101
L $F1 = 11110001

YAND” 11000001 s

The “AND #XX” command is used to turn off certain bits
while leaving selected bits on. “AND” can not turn bits on. It can
only turn them off wherever there is a bit value of zero and make
no changes wherever there is a bit value of one. For example, to
change the color of the border on the IIGS, you must first read the
CLK/BORDER soft switch at $C034 (“LDA C034”). But unfor-
tunately, this byte contains information in the upper nibble for
the clock that must not be changed as well as the border color in
the lower nibble. Therefore, you need to erase the lower four bits
of the value that came from $C034 and leave the upper four bits
intact. An “AND #F0” command will do this since $FO is
“%11110000”. The upper four ones leave those values un-
changed and the lower four zeros erase that nibble to four bits of
zeros each.

The “ORA #XX” Command

The “ORA #XX” command does just the opposite as the
“AND #XX" command. It is used to make sure that certain bytes
are turned on. When the bits from the accumulator are ORA’ed
with the operand $XX, the bits in the accumulator are changed.
The accumulator bits are turned on if either the original accumu-
lator bit OR the operand bit is on. The command name “ORA”
means “OR” the operand bits with the “A”’ccumulator, or return
a bit value of one if the operand OR accumulator has a bit value
of one. Unlike an addition command, like “ADC #XX”, there is
no turning off a bit if it were on or changing the next higher bit
with a carry.
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In the previous example of changing the border color using
“LDA C034” to pick up the clock/border byte and using “AND
#F0” to erase the lower nibble, we still need to putin anew color.
For a Light Green, we need to set the lower nibble to $C, leaving
the upper nibble intact. Therefore, we use the command “ORA
#0C” to set the color to Light Green. After that, we just need to
write the rebuilt byte back into the CLK/BORDER soft switch
with “STA C034”.

The lIGs Machine Language Registers

You can still Examine the value held by each machine
language register by entering a Ctrl-E from immediate mode in
the monitor. Notice that many of the registers (A, X, Y, S, and
D) are now two bytes wide when the IIGS is in 16 bit “native”
mode. These registers remain one byte wide when in 8 bit
“emulation” mode.

Three additional new flags in the status register, the e, m, and
x, are very important to the dual operations of the IIGS. These
three registers, which must be accessed as lower case letters,
control whether the IIGS operates as a 16 bit IIGS, as an 8 bit Ile,
or a strange hybrid of the two. If “e” is set to 1, the IIGS is in
emulator mode. In this mode, the A, X, and Y registers are
automatically in 8 bit mode. When the “e” registeris setto 0, then
the IIGS is in native mode. In that mode, the A, X, and Y registers
width are controlied by the “m” and “x” flags. The Accumulator,
A, width depends on the value in “m”; 0 = 16 bit and 1 = 8 bits.
And the X and Y registers’s widths are controlled by the value
in “x”; 0 = 16 bits and 1 = 8 bits for both. It is possible, but not
usually advisable, to mix modes when “e” is set to 0 for native
mode operation. Either “m” or “x” can be set to 1 to give an 8 bit
wide accumulator or X and Y registers.

Changing the Machine Language Registers

Itis very easy to change any of the Apple IIGS registers from
the monitor. The syntax is “Byte=Register” with the register to
change on the right of an equal sign and the value to change it to
at the left. And, of course, the value must be in hex. There must
also be no extra spaces and you have to be exact about upper and
lower case letters for the registers, but not for the hex values. For
example, “01=X" sets the X register to one but “1=x" sets the
1IGs to use the X and Y registers to 8 bitmode. And “e1=A" puts
an “$E1” (ASCII character “a”) in the accumulator. Finally,
entering a Ctrl-R from the monitor returns all of the machine
language Registers to their normal values.

Switching Operating Modes While a
Program Is Running

It is very simple and often desirable to switch a running M/
L program back and forth from emulation mode to native mode.
The main reason that you might want to do this is to use a TOOL
Cail and that can only be done in full native mode. So, a program
can be running in emulation mode, a switch to full native mode
made, a TOOL Call made, and then emulation mode can be
switched back in. Unfortunately, this mode switching can’t be
done from BASIC, just from machine language, but then the
TOOLs can only be called from M/L anyway. To switch modes
to full native mode, use the M/L program (The address is not
important here. This is relocatable.) Notice that there is notan M/
L op-code like “LDE” to set the state of the “‘e” flag. But there
is an “XCE” which is eXchange the Carry bit with the “e” flag.
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Therefore, by doing a “CLC” or “SEC” to CLear the Carry bit to
zero or SEt the Carry bit to one first and then doing an “XCE”,

we can set “e” to zero or one (in just two bytes of code). The

“REP” op-code resets the status bits of the processor status
register for 16 bit operation. A “REP #10” sets the X and Y
registers only. A “REP #20” sets the accumulator only. And
therefore, a “REP #30” sets the X, Y, and A registers to 16 bits.

Notice that to switch into emulation mode, we don’t need to
do anything with the register widths. Setting emulation mode
automatically sets the widths to 8 bits, the only allowable width
for the registers. We had to set the widths going into native mode
since native mode may operate with the X and Y, or A registers
in8or 16 bit widths ina“mixed mode.” This is not usually a good
practice.

Reading and Setting the Date/Time from
the Monitor

The Time/Date from the built-in clock can be read from the
monitor in a manner similar to reading the registers. Just enter
“=T” and Return to see the date and time in whatever format you
have setup in the Control Panel. To reset the Date/Time from the
monitor, you must use the following format no matter what
format you used in the Control Panel. “=T=mm/dd/yy
hh:mm:ss”. You must use the ““/”” in the date, “:” in the time, there
must be one space between the date and time, and the time must
be in 24 hour format.

Decimal/Hexadecimal Conversions
and Hex Math From the Monitor

Finally, the Apple 1IGS has a system monitor that can do
decimal-hex conversions in both directions and hexadecimal
math. The format is similar to the ones for the register changes
and the time display with the equal sign. You just have to
remember that the hex always goes on the left side and the
decimal numbers always go on the right side of the equal sign
(“Hex=Dec”). Leave blank the side that you want to convert to.
For example, to convert $FA to decimal, just enter “FA=". To
convert the decimal number 250 to hex, enter “=250". You can
convert any decimal number up to 4,294,967,295 or hex up to
SFFFFFFFF.

To dohex arithmetic, you separate the two hex numbers with
+, -, *, and _ signs for addition, subtraction, multiplication, and
division. The division is the only operation that is a little strange.
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You use the underline symbol, not the *“/” and the answer comes
out in a Quotient and Remainder format. But then, how else
would you express a hex division answer? With a decimal point?
Is there a hexadecimal point?

Some New Soft Switches:

Detecting Special Key Presses With the
Modifier Register SoftSwitch

On the IIGS, it is quite easy to determine if any special keys
have been pressed. The “Modifier Register” soft switch at
$C025 can show key presses for the Open Apple key, Option
(Closed Apple) key, keypad keys, shift key, caps lock key,
Control key, and the auto-repeat function on the normal keys.
The BASIC and M/L programs below are continuous loops that
read the “Modifier Register” and display the value found. The
value found may represent more than one special key being
pressed simultaneously. Normal keys return a value of zero. The
BASIC program prints to the screen the decimal value and the
M/L program prints the Hex value. The M/L. program is fully
relocatable.

In Table 3, for each bit in the “Modifier Register” byte, a
value of 1 shows a key being pressed and a value of 0 shows the
key is not being pressed. To check each individual key forapress
in machine language, you may use the “BIT” command. For
example “BIT #02” would “BNE?” if the “Control Key” key is
pressed. A “BIT #03” would “BNE” with either a Control Key
or Shift Key.

In BASIC, a value of 128 or more shows the “Open-Apple”
key pressed. If so, then subtract 128. If the remainder has a value
of 64 or more, then the Option key has been pressed. If so,
subtract 64. If the value is then 32 or more etc. Therefore, to
decode the BASIC keypress value, you must check for the
highest bit value from the table above, subtract that bit value
from the keypress value, check for the next lower bit value,
subtract it if the keypress value is greater, etc. If the keypress
value was greater or equal to the bit value, then that particular
key was pressed. Unfortunately, to detect a particular key press,
you have to first check all of the ones above it on the table and
subtract their bit values if they exist.
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Getting Colorful:
Using the TBCOLOR and CLK/BORDER Soft Switches

It is very easy to change the colors on a running IIGS from
inside a program using the TBCOLOR ($C022 or 49186) soft
switch. The two nibbles in TBCOLOR control the text mode
background color and text color. Also, the low nibble of CLK/
BORDER at $C034 (49204) controls the background color. The
values for each color comes from the table below. When in text
mode, the background color for the screen comes from the low
nibble of $C022 and the text color comes from the high nibble
of $C022. It is quite easy to set these colors from M/L. You
simply build a byte from the two nibbles needed. For example,
if you wanted White text on a Dark Blue screen, using the color
table below, you would get $F for the White text and $2 for the
Dark Blue background and put together the value $F2 to put into
byte $C022. In BASIC, you would have to construct a value by
taking 16 * (text color) + (background color). For the above
example 16 * 15 + 2 = 242. Notice also that you would never
want to construct a byte with the same low and high nibble, like
$CC. This would write Light Green text on an identically
colored Light Green background and be invisible. Actually, you
could use this to make some text appear and disappear by
switching either the background or text colors to be the same or
different values.

_ Changing tha}’ex;t
i;bA #F2  nibt

STA Co22
RTS '

_ backgrou
20 Poxmsm,a
,wmmm

nibble on the right will be the one for whatever color w

Setting the Border Color

The border color is a bit different from the text and back-
ground colors in a couple of respects. For one thing, it is active
in both text and graphic modes. And it has the added complica-
tion of sharing a soft switch, the CLK/BORDER byte, with some
clock information that must not be changed. Any changes made
here must be to just the low nibble which is the border color
nibble leaving the high nibble intact. So, we just change the low
nibble to whatever value we want from the color table, preserv-
ing the high nibble. To do this in M/L, we can read the original
byte and “AND #F0”. This logical OPERATION will com-
pletely erase the low nibble and preserve the high nibble.

We can then “ORA #0 color value” to set the low nibble.
With this “ORA”, the high nibble MUST be zero and the low
ant.

It is a bit harder to change the border color from BASIC due
to needing to preserve the clock nibble. It is possible to do it
though by simulating a M/L operation, LSR (Logical Shift
Right). If we get the original value from CLK/BORDER with
“PEEK (49204)” and divide it by two four times, throwing away
any remainders, we clear out the low nibble. Then multiplying
it by two four times restores the clock nibble to its correct place.
Of course, we will just divide and multiply by 16 to do this and
use the BASIC “INT()” function to throw away the remainders.
And, after doing these operations, we just add the color value
needed for the border color and write the new byte back to CLK/
BORDER.

Setting Color Vs Monochrome

Itis also very easy to change this setting from a program. The
high bit of the MONOCOLOR soft switch byte at $C021 does
the whole job. The high bit being set ($80 or 128) sets the IIGs
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for monochrome and the high bit not being set (00) puts the IIGS
into color mode. These setting are only supposed to effect the
color operation of a composite monitor enabling it to show better
gray scales in the monochrome setting. But I have found that
setting this soft switch to monochrome sometimes prevents a
color bleeding problem on an RGB screen, especially when
returning from the Control Panel. Having a program available to
change this setting could be very useful when working with 80
column text on the Hi-Res Graphics screen

Using the Read Only Soft Switches

The Apple IIGS has added the capacity to determine which of
anumber of operating modes is currently active in the [IGS. By
reading a number of switches, we can determine the operating
modes. These are read only switches and do not set the condi-

tions, they just detect the conditions. The Ile and Ilc had no way
to determine these very useful conditions. But we can now tell
from within an operating program whether the IIGS is in text or
graphics mode, in mixed or full screen mode, in Hi-Res or Lo-
Res mode, whether text page 1 or text page 2 is active, whether
the alternate character set is active or not, and whether the 80
column hardware is enabled or not. Each piece of this informa-
tion comes from checking the high bit of six different soft
switches.

In M/L, you would “LDA SoftSwitch”, “BIT #80”, and
“BNE” for the bit set or “BEQ” for the high bit not set. In BASIC,
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you would just use “VAL = PEEK (SoftSwitch)” and if “VAL
> 127” then the high bit is set or if “VAL < 128" then the high
bit is not set.

SoftSwitch:
A Tremendous Program For the llGs

Just as using the new IIGS soft switches can greatly improve
your control over it, using the new Roger Wagner Publishing
program “SoftSwitch” can greatly improve your productivity
and fun. SoftSwitch is a program switcher for the Apple 11GS that
allows you to have three ProDOS/8 or DOS 3.3 programs in
memory at the same time and switch back and forth with a few
key strokes. For example, when writing this article, I had my
word processor, an assembler, and a BASIC work area all in
memory atonce. To check out an operation that [ was describing,
I would just switch over to the assembler or BASIC area, check
the operation, and switch back to my word processor. It was like
having three computers sitting side by side. And, if three people
all need to use the same IIGS at different times of the day, then
you could have all three of their programs hiding in memory
concurrently to be called up and stored back into memory
without erasing and rebooting each time there was a shift of
people using the same computer.

An interesting thing that you can do with SoftSwitch, that
you couldn’t do with three computers sitting side by side, is to
revert to a previous state of a program. For example, in an
adventure game, you could store the game at three different
places as you proceed and if you get killed, just re-enter
SoftSwitch and pick any of the three earlier places to re-enter the
game. You can also save to disk any of these stored images from
memory and re-enter the running program at a later time just
where you interrupted it.

SoftSwitch probably got its name from some special graph-
ics functions that it has. When looking at a graphics display or
even a display that you might not be sure whether it is text or
graphics, you can enter SoftSwitch and display the text screens
(40 or 80 columns), the Hi-Res graphics screens (Pages 1 and 2),
or Double Hi-Res graphics screen — all in color or mono-
chrome. You can then determine just what kind of text or
graphics you are dealing with. SoftSwitch also allows to to ““cut
and Paste” graphics or text. You can “cut” a graphic display from
a DOS 3.3 program, switch SoftSwitch over to a ProDOS/8
program, and “paste” the graphics there. Or you can “capture”
a text or graphics screen displays for inclusion into an article.

SoftSwitch does have a couple of limitations. It requires an
Apple IIGS, a 3.5" disk drive, and at least 512K RAM memory
expansion. It takes 133K of memory for each stored image, so at
least 399K is needed by SoftSwitch if you want to be able to store
three programs at the same time. Yet, another really nice thing
about SoftSwitch is that it doesn’t grab up any of this memory
when you Boot it. It just takes what it needs as you activate it
showing you what it is taking and what is left. So if you don’t
store any programs with it, it doesn’t use up any of your RAM
memory. At the present, SoftSwitch can not store ProDOS/16
programs and can not display Super Hi-Res. It only works with
programs that allow you to get to the Desk Accessories (where
the Control Panel is) since that is where you activate it.

SoftSwitch is copy protected, but it has the most beautiful
copy protection ever devised. (I never thought that I would ever
call any copy protection beautiful.) You can make unlimited
copies using any copy program, but the copies will only install
SoftSwitch on your own IIGS. Programs from your SoftSwitch
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disk will load and run on someone else’s IIGS, but not the
SoftSwitch program itself.

But what if you wanted to demonstrate SoftSwitch to an
interested group or a friend? You can use your master disk to set
up SoftSwitch on any IIGS, you just can’t leave a copy of it to be
run later.

This copy protection is unusual for Roger Wagner Publish-
ing, but there is a good reason for it. SoftSwitch operates in a
“transparent” mode. You don’t even know it is there unless you
know exactly where to look. And you don’t have to use the
SoftSwitch disk each time you want it. The master disk allows
you to install the SoftSwitch program onto any of your 3.5" disks
that you want to. (I believe that it takes 26K of room on the disk
to getiton.) After that, it is automatically loaded and ready to go
each time that you Boot the disk. This is why the protection is
needed. It would be very easy to give copies of legitimate disks
to friends and not even remember that SoftSwitch is on it. You
can’teven see SoftSwitch on the disk Catalog or anything. If you
give a copy of the disk with SoftSwitch on it to someone else, all
of the programs run completely normal, but SoftSwitch doesn’t
get installed when they Boot the disk.

When you first install SoftSwitch onto a disk, the master disk
is somehow “imprinted” with your machine. From then on, itcan
only install the SoftSwitch program onto disks using the same
IIGs. And the installed disks can only operate SoftSwitch from
the same 11GS. The master disk can operate the SoftSwitch
program on any IIGS but can not install itself onto disks on other
machines. So, whatever you do, don’t try out the program disk
that you are buying at the store or with another computer. It will
get “imprinted” to that computer.

What if you have two IIGS’s? When you return your registra-
tion card to Roger Wagner Publishing, they send you a free
second disk. This second disk is either a backup for the first
machine or a master for the second machine, its choice. So if you
have a lab full of 1IGS’s, you will need to buy a copy of
SoftSwitch for every two machines. Those interested in this
product, please see “A Review of SoftSwitch’ on page 42 of this
issue.

Hopefully, this article has helped you move from your Ile to
you IIGS. Next time we shall appeal to the programmers inter-

ested in “Using Tools on the Apple 11Gs.”
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A Review of SoftSwiltch:
Program Swiicher for the Apple IIGS

Jeffrey M. Jacques

Now that the GS has been on the

market for about a year, you have proba-
bly been through most of your Apple II
software and have decided which pro-
grams you prefer.

In addition, you have been watching
for new and exciting GS software. You
probably use the Desktop as a means of
getting from one program to another, a
nice feature as long as all your software is
in ProDOS. With the increase in speed
and power of the GS and its applications,
and the improvement in the Desktop
human interface, you have a fine machine
for accomplishing most of your profes-
sional and household tasks.

But, even with these improvements,
you probably still find going from one
program to the next a tedious and time
consuming activity. Furthermore, you
know that with your megabyte of RAM,
there is little reason that you should not be
able to store several of these programs
concurrently, since most of them take up
less than 256K. What if I told you that
there is a way to have several of your
favorite programs stored on your ex-
panded memory card? And what if I told
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you that you can:

1. Store as many as three separate pro-
grams.

2. Easily switch between any three
programs, including programs with
different operating systems (Pro-
DOS, DOS 3.3).

3. Copy screen displays, including
graphics, from one application to an-
other.

4. Save the current state and contents of
a program (e.g., your program, a
game, etc.) and, atany time be able to
pick up where you left off.

All this is available to you with
SoftSwitch, a new product from Roger
Wagner Publishing, and written by Ken
Kashmarek.

Performance

What You Need

In order to use SoftSwitch, you need
an Apple 1IGs, preferably a RAM mega-
byte for most current and future applica-
tions, a monitor, and at least one 800K
disk drive. The software you are planning
to load onto the RAM card must be a
ProDOS 8 or DOS 3.3 application and
must allow access to the Desk Accessory
Menu.

How It Works

Installation is simple. First, set your
RAM disk size to the most appropriate
amount. Setting it to O will enable
SoftSwitch to use all the RAM disk for
storing applications. This is the appropri-
ate choice if your RAM disk has only
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512K and/or your applications are very
large. If you have 1 megabyte of RAM
and are using ZBasic, MouseWrite, or
other software which will use a RAM
disk, then segment your RAM disk to the
minimum amount necessary for these
programs to work without degradation.
Finally, if you are planning to use the
RAM disk as atemporary storage location
(i.e., as a clipboard to move data between
programs), then remember to leave addi-
tional room for this activity. With my 1
megabyte, I set my minimum and maxi-
mum RAM disk to 256K. This insures
sufficient room for both programs which
use the RAM disk and temporary file
storage. (Remember, if you are changing
your RAM disk size, you must reboot
your IIGS from a cold start. This is the only
way to reset your default RAM settings.)

Second, install SoftSwitch as a Clas-
sic Desk Accessory and access codes on a
working disk, one which is not copy pro-
tected and has ProDOS 16 oniit, and place
the original in a safe place. All you do is
boot from the SoftSwitch working disk,
choose the “Install SS” from the “Selec-
tor”” option of the Desktop menu bar and
choose “Install.” An entry of the target
disk name, a quick press of Return, and
SoftSwitch is installed. Now that you
have made a SoftSwitch working disk,
reboot from a cold start using this new
disk. If everything worked correctly,
SoftSwitch will be installed in the Desk
Accessory Menu.

Before you blindly jump in, do the
third step: determine which applications/
programs you wish to store in RAM and
access through SoftSwitch. While this
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sounds easy, after you use SoftSwitch,
you will wish that you could store more
than three applications at any one time.
Now, go ahead and begin running the first
program, e.g, the Desktop.

Fourth, at the first opportunity after
you start the first program you wish to
install onto SoftSwitch, press Open-
Apple-Control-Esc simultaneously. The
Desk Accessories Menu will appear.
Along with the usual Control Panel and
Display Mode options, the SoftSwitch
option will appear. Simply choose the
SoftSwitch option and press Return. You
will see a Double Hi-Res graphics page
menu like Figure 1.

The graphic menu is divided into two
major parts. The bottom half of the menu
provides a display of three mini-win-
dows. Itis here that you will install each of
the applications. The top half of the
graphic menu displays important infor-
mation — the middle window shows a
representation of the current or active
work space, each side of the active work
space has important information such as
total memory size, the amount of RAM
available to install an additional applica-
tion, and the amount of RAM currently
used by SoftSwitch.

You install each application by press-
ing its window number, (e.g., press 1 to
install an application in window 1). The
display of window 1 changes to be the
same as that of the active window. This
indicates thatithas been stored. Addition-
ally, the date and time of this installation
is recorded immediately under the mini-
window area.

Younow exit SoftSwitch and return to
the Desktop. Choose a second program to
run. Go ahead and run it. At an appropri-
ate display, call SoftSwitch in the usual
manner — by pressing Open-Apple-
Control-Esc simultaneously to get to the
Desk Accessories Menu and choose
SoftSwitch. When selected, the active
mini-window will now display the second
application. You can install it by pressing
an inactive window number. To install it
in the second window, you would simply
press the number 2. The third window is
installed in the same manner, i.c., you
start the application, enter the Desk
Accessory Menu, enter SoftSwitch, and
install it in an inactive window. You can
remove or replace an application in any
window. You simply clear the current
application (e.g., the Desktop) by press-
ing the Open-Apple key and the number
of the window (e.g., 1). This will release
the work area so that you can install a new
application in the usual manner. When

FIGURE 1
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finished, your SoftSwitch graphic menu
may look like Figure 2.

How Well It Works

Once you have the correct applica-
tions installed, you can move quickly
from one to the next. All you do is go
through the Desk Accessory Menu and
SoftSwitch, choose the number of the
window with which you wish to work,
press Return and Quit the Desk
Accessories Menu. You will return to the
present state of the application without
having to wait for it to boot from disk!
Now that’s not too tough.... (While many
of you have figured out already that you
can save considerable time by loading all
your important applications onto the
RAM card, you still have to quit each
application, reload your Loader or Desk-
top and then run the next application from
scratch when you wish to switch to a
different application. With SoftSwitch,
you quickly switch directly to where you
were when you interrupted the applica-
tion— you do not have to spend your time
quitting, loading, and starting each appli-
cation. This can save a considerable
amount of time and is an important im-
provement.)

Because you have complete control
over the applications you wish to install
with SoftSwitch, you have the flexibility
to install several applications or the same
application more than once. While this
second choice may sound foolish since
you can revert to the previous state of any
application without multiple installa-
tions, think of the possibilities. You can
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for example, install the same drawing
program in two windows at the point you
wish toexperiment. You can then activate
one of these windows, try several graphic
experiments, return to SoftSwitch, select
the original drawing, and make the
changes that worked best. Now you can
resume your experimental drawing
knowing that the drawing is safely stored.
Thus you did not need to save and load a
copy of the drawing from disk each time
you wished to experiment — it was al-
ready in RAM and could be found
through the Desk Accessory Menu.

Alternately, you may wish to work
with several different programs.
SoftSwitch has an interesting option
called Auto-Save. When this option is
turned on, SoftSwitch automatically re-
places the appropriate window with the
most recent information. Thus you can
easily switch between applications and be
assured that at the time of the interruption,
SoftSwitch will save the current state of
the program.

So far, my typical configuration is to
have ZBasic in Window 1, MouseTalk in
Window 2, and AppleWorks in Window
3. Such a configuration enables me to get
the power of a sophisticated language
quickly and easily from Window 1, tele-
communications from Window 2, and
AppleWorks from Window 3. In addi-
tion, by setting the /RAM disk to 256K, [
can use it to store part of the ZBasic
program, MouseTalk macros, and as a
clipboard to transfer files among the three
applications. I find that I can transfer files
quickly among these applications by writ-
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ing to and reading from /RAMS. I can

FIGURE 2

capture text files from a bulletin board in
MouseTalk or create a program in ZBasic
and transfer them easily to AppleWorks
for comment and documentation. (By the
way, I found that my Super MacroWorks,
modified AppleWorks, worked just as
well as standard AppleWorks with
SoftSwitch.)

Options & Programs

I would be remiss if I did not mention
two additional options and programs that
come on the SoftSwitch diskette. With
these options and programs you can cap-
ture a screen image and store/retrieve
work space areas. First, let’s examine
capturing screen images. You can work
with:

1. The 40 column text display,

page 1.

2. 80 column text display, page 1.
3. Hi-Res graphics page 1 and 2.
4. Double Hi-Res page 1 and 2.

Once captured, you can then paste the
image into one or more graphics pro-
grams. In addition, with the supplemental
program, Screen Manager, provided on
the SoftSwitch diskette, you can load,
view, or save a picture to disk.

The second program, “Keepsake,”
enables you store and retrieve the current
state of any window to disk — assuming
that the Desktop is stored in one of the
windows. This is a nice feature which
enables you to quickly retrieve an appli-
cation you suspended earlier. A nice
addition would be an ability to access
Keepsake directly from SoftSwitch as
well as save/restore all work spaces si-
multaneously. (This may be difficult to
implement since it requires saving the
application and the machine state.)

Documentation

The documentation is a seventy-eight
page easy to read booklet. It takes you
through the installation process step-by-
step. It points out how to work with stan-
dard ProDOS software, protected pro-
grams, and DOS 3.3 software. In addition,
it makes a number of helpful hints about
the installation of applications. (E.g., in-
stall AppleWorks last and turn on Auto-
Save, don’t use ProDOS 1.1.1 and avoid
those programs which deny access to the
Desk Accessory Menu.) Finally, it should
be noted that it actually has a good Index
which will help when you wish to find a
specific topic.

a4
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Learning & Use

SoftSwitch is extremely easy to learn
and use. In addition to the ease of installa-
tion of SoftSwitch and specific applica-
tions, SoftSwitch gives good error mes-
sages when you try to do things that are
unreasonable. For example, you cannot
erase a program while you have invoked
automatic savings. Similarly, SoftSwitch
gives appropriate prompts when you try
to write over active work space areas.

Error Handling

I had very few errors while working
with SoftSwitch. I did run into one error,
however, using Screen Manager. In
trying to Quit to BASIC, I got an error
message ?RETURN WITHOUT
GOSUB ERROR IN 815. In any case, it
exited to BASIC and I was able to proceed
without having to press Control-Open-
Apple-Reset which would have de-
stroyed my installed SoftSwitch configu-
ration.

What’s Missing

While the product is great for working
with ProDOS and DOS 3.3, it does not
now support ProDOS 16 applications like
PaintWorks Plus or Music Studio. While
I sympathize with the publishers intent to
have three working programs within
512K RAM space, I disagree with the
decision. Most people who purchase a GS
will find the funds to buy at least an
additional 512K of memory so that they
will have at least 1 megabyte of memory.
Indeed, with the development of inexpen-
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sive memory cards with more than |
megabyte of memory, I am surprised at
this choice and the rationale given in the
manual. Second, I would like to see an
option to install more than three applica-
tions onto SoftSwitch. Finally, it would
be great if a way could be found to access
Keepsake or another program, which will
save one or more installed windows, disk
space available, to an 800K diskette or
hard disk drive from the SoftSwitch
menu. This might allow for storing the
entire SoftSwitch configuration and en-
able easy restarting at a later point in time.

Value

For less than $60, you get a powerful
product. You get one 800K diskette with
supplemental software, a manual, regis-
tration card, and comment card. When
you complete the registration card, you
will get a back-up disk. Most importantly,
with this product you can improve your
productivity considerably. You will no
longer have to wait while programs load
and quit from disk. Rather, you will be
able to go quickly from one application to
another through your Desk Accessories
Menu. SoftSwitch is a product I intend to
use!

Please rate this article on the
Reader Service Card by circling:

101 Excellent 102Good
103 Fair 104 Poor
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Modular Assembly Language Programming,
Oscilloscope Subroutines for the GS

Bob Bishop

Back in 1979, when I was working in
Apple’s R & D group, [ developed a little
demo program which turned an Apple 11
into an oscilloscope. The program used a
custom A/D converter (which one of the
technicians built for me) to digitize
sounds and then displayed those resulting
wave forms on the Hi-Res graphics
screen. (In June of that year, the oscillo-
scope program was shown at NCC in New
York city as part of Apple’s exhibit there.)
This month, we will see how the built-in
A/D converter in the Apple IIGS can be
used to create a similar capability on that
machine.

Overview

The oscilloscope subroutines are
shown in listings 1-6. Listing 7 is simply
a short main program that invokes the
oscilloscope subroutines. We will discuss
each of these listings more thoroughly
later on in this article. But first, let’s
discuss some hardware issues.

The Apple IIGS uses the Ensoniq 5503
digital oscillator chip (DOC), a program-
mable sound synthesizer chip. In addition
to its thirty-two independent oscillators,
the Ensoniq chip also has an A/D con-
verter. An analog input signal can be
sampled at pin 1 of the 7-pin molex con-
nector (J25) located near the front-right
comer of the Apple IIGS motherboard.
However, the chip expects the input sig-
nal to range from O volts to 2.5 volts

(which does not match the output of most
audio equipment). It would have been
nice if Apple would have built in all of the
necessary electronics to provide the
proper conditioning of the input signal,
and if they would have provided an input
jack similar to the cassette ports on the
back of the Apple Ile. However, it is
possible to buy such hardware from out-
side sources. MDlIdeas offers a “Super-
Sonic Digitizer” card for the Apple IIGs.
(The price is about $60.00.) The card
provides you with a standard audio input
jack, and provides all the necessary pre-
conditioning of the input signal so that
you can digitize it cleanly. The only prob-
lem is that the card does not plug directly
into the Apple IIGS. It only plugs into the
MDIdeas “SuperSonic stereo card” (an-
other 60 bucks). However, we will soon
see that it is possible to create an oscillo-
scope without using either of these two
cards.

Running With The
MDldeas Card

If you wish to use the MDIdeas card
for digitizing the sounds, install the card
in accordance with the instructions pro-
vided with that product. Next, load in the
modules shown in Listings 1-7. (You will
also need the UHGR module which I
presented in the September issue of Call-
A.P.P.L.E.) In addition, you will need to
specify the slot number in which the
MDlIdeas card is located. This informa-
tion is required by subroutine READA2D
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(see Listing 2), and is passed via the
calling parameter at READA2D-10. (The
default is slot 2.) When you run the pro-
gram, the oscilloscope will be displayed
on the Super Hi-Res graphics screen.
Pressing the Open-Apple key will freeze
the display as long as the key is held
down.

Running Without The
MDldeas Card

The code in listings 1-7 is designed to
work either with the MDIdeas card or
without it. If you don’t want to spend the
$120.00 for the interface cards, you can
still implement a “poor man’s” oscillo-
scope. Simply go to Radio Shack and buy
an Archer 200mW amplifier-speaker
(catalog #277-1008). This device, which
is shown in Figure 1, is the same amplifier
that we used back in part VI of this series.
(See “Fun With The Cassette Ports,”
Call-A.P.P.LE., June 1987, pages 42-
46.) This little battery operated device has
an input jack for a microphone and an
output jack for an external speaker. Sim-
ply connect the output of the amplifier to
pins 1 and 2 of the J25 molex connector.
To make the connection, you will need a
cable with a miniature phono jack on one
end (to plug into the Archer amplifier) and
either a molex connector or a pair of test
clips on the other end (to connect to the
Apple 1IGS). Such a cable is shown in
Figure 2. But now comes the tricky part:
Instead of connecting the signal to pin 1
and the ground to pin 2, you must hook it
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up backwards. Now run the code shown T
in Listings 1-7. The oscilloscope trace FIGURE 1
should appear at the bottom of the screen.
When you talk into the microphone, you
should see a clipped signal (i.e., the nega- s
tive part of the waves will be off the
bottom of the screen, as shown in Figure
3 ). Shout into the microphone and/or
briefly turn up the volume control on the
amplifier so that the waves also start to
clip at the top of the screen. When you
stop shouting, you will notice that the zero
line of the trace has moved up a little.
Keep repeating this process until the trace
line reaches the middle of the screen. At
this point, turn the amplifier volume con-
trol down to the normal setting so that you
can comfortably see both the positive and
negative portions of the signal. (If you 4
accidentally over shoot the middle of the i
screen, you canreturn the trace back to the
bottom of the screen by momentarily un-
plugging the cable from the amplifier and
then plugging it back in.)

Caution: do not try this with a line
driven amplifier such as a stereo output
or you may damage the Ensoniq chip.
But, because the Archer amplifier runs off
of a battery, it doesn’t seem to be doing
any damage to the chip. However, if
you’'re hesitant to try this for fear of pos-
sibly burning out your Ensoniq chip, you
can always play it safe by buying the
MDIdeas card.

Oscilloscope Subroutines

Now that we’ve discussed the hard-
ware aspects, let’s look at each of the
oscilloscope subroutines modules and see
what they are doing.

The module shown in Listing 1 con-
tains the two entrys SCOPE and
PRESCOPE. Subroutine PRESCOPE is
merely an initialization subroutine for
setting up the Super Hi-Res screen. This
routine must be invoked once at the be-
ginning of your code. Then, each subse-
quent call to the SCOPE subroutine will
display a new oscilloscope trace on the
screen. (See the almost trivial main pro-
gram in Listing 7.) Subroutine
PRESCOPE has two calling parame-
ters— PRESCOPE-4 and PRESCOPE-2,
each contain 2-byte pointers to 512 bytes
of scratch memory (which will be used to
store the digitized sound samples). The
default values for these two scratch re-
gions are $9000-91FF and $9200-$93FF.

Subroutine SCOPE calls subroutine
READA2D shown in Listing 2. This
subroutine samples the Ensoniq A/D and
returns a digitized series of samples. The
subroutine has 5 calling parameters:

FIGURE 3
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FIGURE 4

READA2D-6 specifies the number of
samples that you want to take.
READA2D-4 is a 2-byte pointer to the
region of memory (data buffer) in which
you want the samples to be returned.
READAZ2D-2 specifies the bank in which
the data is to be returned. READA2D-8
controls the frequency of the sampling.
The larger the number, the longer the
delay between samples. READA2D-10
specifies the slot containing the MDIdeas
card. If you are not using an MDIdeas
card, simply pass a O in this parameter.

Subroutine  GETZERO (shown in
Listing 3) computes the value of the zero
level for a trace. If you're using the
MDldeas card, this subroutine is not re-
ally necessary. The MDldeas card returns
samples whose zero level is always close
to $80. But when running the “poor
man’s” oscilloscope (using the Archer
amplifier) the zero level can be almost
anywhere.

Subroutine SYNC (see Listing 4)
scans the digitized data and looks for the
first occurrence of a positive going pulse.
This positive going pulse will then be the
first data point to be displayed by subrou-
tine TRACE (shown in Listing 5).

Subroutine TRACE invokes the gen-
eral purpose subroutine UHPLOTX
(shown in Listing 6) for exclusive ORing
a pixel onto the Super Hi-Res graphics
screen. (Subroutine UHPLOTX is very
similar to subroutine UHPLOT that we
saw back in September in this series.)

And finally, as we have already seen,
Listing 7 is the trivial main program
which calls (either directly or indirectly)
all of the other modules. One might ask
why I even bothered to incorporate such a
trivial main program as in Listing 7.

Couldn’tI have simply rewritten Listing 1
and made it the main program? While this
may, at first, seem to be a relatively trite
issue, it is actually the most important
point in this month’s article! Back in the
December 1986 issue of Call-A.P.P.L.E.
(see “Let’s Start Publishing Useable
Assembly Language Code”) I presented a
series of guidelines for publishing assem-
bly language code.

The first of those guidelines (Rule 1)
was: “Publish subroutines, not pro-
grams.” There is very little you can do
with a main program except run it. Had [
presented Listing 1 as a main program,
you would have merely had a stand-alone
oscilloscope program. But, by presenting
the code in the form of separate subrou-
tines and an almost trivial main program,
you have the option of using the oscillo-
scope as either a main program or as a
subroutine in one of your own programs.

Things To Do On Your Own

The oscilloscope modules presented
here generate a “bare bones” oscillo-
scope. You might want to try to “fancy
up” the display a bit by generating a grid,
decorations, etc. (Since the oscilloscope
trace is exclusive ORed onto the screen it
will not erase your grid.) In addition, you
might want to try changing the value of
the calling parameter at TRACE-4. This
parameter selects the color of the oscillo-
scope trace. (The default is white.) An-
other parameter you might like to adjustis
the delay value at READA2D-8. As you
recall, this parameter controls the delay
between the A/D samples.

Subroutine SYNC attempts to stabil-
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ize the successive traces by always start-
ing each trace with a positive going sig-
nal. This technique works ok for simple
wave forms like monotonic sound waves.
But for more complicated wave patterns,
the display often looses sync due to the
different number of positive going pulses.

You might want to try writing your
own version of subroutine SYNC to syn-
chronize not to just any positive going
signal, but to the positive going signal that
attains the greatest amplitude. Such a
synchronization subroutine would elimi-
nate the break-up that occurs when view-
ing complicated wave forms, such as
when you say: “aahhh” as shown in Fig-
ure 4.

Where Can | Get EDASM

And The Linking Loader?

EDASM was created back in the late
1970s, and for many years was the “offi-
cial” assembler supplied by Apple Com-
puter, Inc. It is also the “official” assem-
bler that has been chosen for this monthly
column. EDASM is currently available
from several sources including: APDA™
(as part of the ProDOS Assembly Tools),
Interactive Arts (as part of the Program-
mers Assembly-language Construction
Kit), and even from Apple Computer, Inc.
However, the EDASM Linking Loader is
currently available only from Interactive
Arts as part of the PACK (Programmer’s
Assembly-language Construction Kit).

Furthermore, Interactive Arts offers
both EDASM and the Linking Loader not
only in a ProDOS version, but also in a
DOS 3.3 version (for those programmers,
such as myself, who still prefer the older
operating system).

In addition to EDASM and the Link-
ing Loader, the PACK also contains li-
braries of more than 100 subroutine
modules similar to the ones that appear in
this monthly column. For more informa-
tion about the PACK (including EDASM

and the Linking Loader) contact:

Interactive Arts
2715 Porter Street
Soquel, California 95073

(408)475-7047
CIRLCE 110 ON READER SERVICE CARD

Please rate this article on the
Reader Service Card by circling:

111Excellent 112Good
113 Fair 114 Poor
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1084: 00E2 114 SEP
1084 O0EB 115 XBA
1084: - 0OFB 116 XCE
1084: ‘ ; 117 * =

EQUATES FOR 6scers
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Setting the Standards

A Report on a Panel

Discussion Sponsored by APDA"

Charles Stillman, Ph.D

The following is a report on a gather-
ing of programmers sponsored by APDA
(Apple Programmers’ and Developers’
Association) at the San Francisco Ap-
pleFest in September. Sean Nolan in-
spired the event with his wish to share
with others a standard way to install driv-
ers under ProDOS 8 (see his
SETUP.SYSTEM article in this issue).
The purpose of the panel discussion at
AppleFest was to explore new ideas for
standards in the Apple II family: hard-
ware, firmware, operating system and
software. As expected, participants em-
phasized the IIGS. Unexpected was the
willingness of Apple’s engineers to dis-
cuss openly some of their plans for future
enhancements to the operating system.
Even more welcome was the strong state-
ment that Apple would heed well-organ-
ized proposals from the developer com-
munity for specific new features (no
guarantees of course).

The panel was moderated by Michael
Fischer (author, developer, and A2PRO
SYSOP on GEnie). Panelists included
four key engineers from Apple Com-
puter: David Eyes (language tools devel-
opment), Steve Glass (GS Toolbox, win-
dowing and more), Rich Williams (re-
sponsible for GS Memory Manager, and
much firmware since 1979), and Jim
Merritt (head, Apple II Developer Tech
Support). Others were Roger Wagner
(longtime Apple II writer and developer,
Roger Wagner Publishing), Gary Little
(A+ Technical Editor, author of Modem
Magician, and many Apple II books),
Tom Weishaar (editor of Open-
A.P.PL.E, author of ProntoDOS), and
Kevin Harvey (author of MultiScribe,
president of Styleware). A full transcript
of the session can be purchased by APDA
members, availability to be announced in
the next APDAlog.
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Why Standards?

The history of the Apple II has been
one more of anarchy than planfulness,
with Call-A.P.P.L.E., often leading the
way to exploit a few more illegal entry
points into the monitor or to trick Apple-
soft into doing one more impossible feat.
Such practices caused Apple engineers
many sleepless nights while developing
the revised monitor firmware for the Ile,
IIc and IIGS to assure compatibility with
existing software. Why did we break the
rules? Sometimes just for the fun of doing
aclever hack, but more often, we needed
more speed and more functions out of the
paltry 64K of code space. We didn’t have
achoice. We wanted to squeeze every bit
of performance out of our computers.

Ithasall changed now on the IIGS. The
ROM has grown from 16K to 128K (not
all used yet), and both the ROM and
ProDOS 16 are undergoing periodic revi-
sions. Woe be to the programmer who
expects that he can jump into the middle
of the IIGs ROM code or ProDOS and
expect the code to be in the same place in
the next revision. Okay, that’s a reason
not to break the rules, but why are stan-
dards so valuable? With a twinkle in his
eye, Rich Williams put it well — “Stan-
dards, I think are very, very good for you.
Apple tries to take it with a spirit that
standards are something that you try to
promote because people are benefitting
from it, not like trying to make people eat
vegetables where we are telling them it is
good for them and they will do it.” What
are some of the benefits of standards?
Standards make it possible to develop the
system in an orderly fashion always leav-
ing room for future enhancements. The
Macintosh has shown us the power of user
interface standards, a consistent environ-
ment for the user so each new program
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isn’t like learning computers all over
again, Best of all, standards can be a great
master several feet of documentation
before writing significant software on the
GS. And more than ever, there’s the prob-
lem of performance and the load of sys-
tem overhead. As one wag on the panel
putit, the IIGS needs all the “‘underhead it
can get.” By the time a proper call has
fought its way through several layers of
operating system, toolbox, etc., a simple
action can become slow asaslug. A faster
processor, greater vertical resolution and
QuickDraw in hardware, may be neces-
sary to make productivity software on the
GS really practical in graphics mode. (I
can wish can’t I?) In the meantime, Jim
Merritt, among others, points out that the
GS in the hands of a skilled programmer
has a lot more power than most give it
credit for.

It is tempting to program direct to the
hardware, skipping the system altogether,
But as Roger Wagner said, “There’s al-
ways a way of going in there and looking
at the exact machine, the exact program
you’re working onand finding an optimal
solution for that. The reason for standards
is to try to come up with something, pref-
erably at an operating system level, and
Appleisalwaysthe logical choice forwho
is supposed to decide all this stuff, so that
the programmer (a) doesn’t have to worry
about it, and (b) all the programs have a
common assumption about what’s going
on.” Such common assumptions are what
make possible desk accessories, program
switchers like Wagner’s Softswitch, and
rational and effective use of memory.
Yes, standards are often difficult to fol-
low, but if followed well, everyone bene-
fits.

A Peek at The Future

Apple’s engineers have been busy
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working on the “rcal” ProDOS 16 which
will gratify some of the wishes voiced at
the conference. It will load files about
twice as fast as the current version. It will
also make good use of any extra memory
you just happened to have around. If that
mcmory isn’t required for anything else,
then it can be used to retain information
that ProDOS already loaded once before,
at Icast until that memory is needed for
something else. The next time the infor-
mation is nceded, ProDOS can check, and
if it’s still there, load the information
super fast direct from memory. This con-
cept of disk caching can come in several
forms. If caching is designed into the
operating system from the start, it can be
very smart, memory efficient, and device
independent (Bill Basham’s Diversi-
Cache with no help from the operating
system, is limited to track caching and
only on the Apple 3.5" drive.) The new
ProDOS 16 will probably combine at
lcast three different caching methods,
cach with different Memory Manager
purge levels. The big advantage of cach-
ing atthe operating system level is that the
system knows something about what it is
caching. Thus it can give highest priority
to retaining things that will be accessed
often such as disk directorics, path tables,
the like where you want speed. It can also
sclectively cache certain programs such
as the Finder, or tracks, load segments,
resources, as needed. Obviously, this can
get quite involved, but it should be de-
signed to optimize performance where it
is nceded most, efficient memory use
(never unlimited), and allow device inde-
pendence (come on Apple... weknow you
have CD ROM players in the works.. I
want onc now!) Roger Wagner expressed
interest in support of Switcher programs
atthe operating system level. Caching can
be a problem for program switchers since
the programs which are inactive may not
know that a disk has been swapped while
another program was active. This ques-
tion was not resolved at AppleFest but
will be discussed further.

The GS operating system and tools
have much in common with the Macin-
tosh system, but a Resource structure was
not included in the original design of the
ProDOS16 program file structure. One
reason was o maintain compatibility with
the cxisting ProDOS file structure. Apple
isright now looking at ways to implement
Resources on the GS. What are Re-
sources? First the Resource portion of a
fileisaplacc to put the actual text contents
of things like menus, windows, and dialog
boxes. The advantages of collecting this
information in onc place are that the pro-

gram code isn’t as cluttered, and recom-
pilation time isn’t wasted parsing the
same old menu strings over and over
during development. In the Mac, ResEdit
allows menus and the like held as Re-
sources to be modified directly. The panel
discussed the advisability of letting users
mess around with menus, but the general
consensus was that such tools are a good
thing to make available. The Resource
portion is also a place to put toolbox data
structures, important for high level lan-
guages. The panelists agreed that re-
sources should be implemented on the
GS, and that Apple is open to suggestions.
For now, it appears that Resources will
most likely be implemented as a Pro-
DOS16 load segment.

The development team will continue
to work on the speed of the GS tools and
operating system. The closely related
Memory Manager and System Loader are
due for some revisions. A project is un-
derway to speed the Memory Manager’s
scanning of data structures. Other miscel-
lancous issues: Developers have re-
quested a means of finding the actual
amount of purgeable memory available
without actually performing a purge.
Another requested guideline for how
developers can use memory and the
Memory Manager more efficiently (Scott
Knaster’s Mac programming book was
recommended.) Another developer re-
quested the capability to have the system
point to a routine of his choice when a
memory request has failed. Other en-
hancements are anticipated elsewhere.
Look for scrolling menus first (badly
needed by us font junkies!), and also
possibly tearoff menus and hierarchical
menus.

A Poke at Apple

The new Finder 3.1 is out and the
preliminary Icon Editor is available
through APDA. Yes, you can design your
own icons. (A friend who turned his trash
can into a toilet on the Mac lit up at the
prospect of color icons on the GS!) File-
types take on new importance now. De-
pending on the icon definition, double
clicking an icon of a data file will auto-
matically launch a corresponding appli-
cation. There are 255 main file types
available for use in ProDOS. Each file-
type can have up to 65536 subfile types.
The number of unassigned main filetypes
is very smallright now and some develop-
ers may be grabbing filetypes without
going through the Developer Tech Sup-
port registry. Main filetypes are assigned
only if they will have some general utility
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and if Apple is supplied with detailed
specifications. Appleis the final arbiter. If
you need a filetype, don’t just take it, go
through Apple. Some developers have
not been aware of the filetype registry, a
point which underscores the need for
good documentation and better commu-
nication. The filetypes should be dissemi-
nated widely online and updated at least
biweekly.

Apple has been working hard to get
preliminary documentation out through
APDA (join if you program!), finished
docs through Addison-Wesley, and tech-
notes through GEnie, Compuserve, Ap-
pleLink and user group channels. (Hey
guys, how about Apple II format for tech-
notes, not just Mac when on disk?)

There are acknowledged weaknesses
in Apple’s documentation: GS specific
AppleTalk documentation is weak, and a
decent user manual for the Finder is only
now coming out. Partly because of docu-
mentation in need of improvement, many
developers are programming desk acces-
sories as non-purgeable. Theexample DA
was done that way. If you program DAs,
be sure that the bulk of your code can be
purged when the DA is inactive. It isn’t
right to expect all users to have 4 mega-
bytes of memory. Apple will continue to
work on their manuals and everyone
needs to help get the word out better as
information becomes available.

A Call For Discussion

Apple Developer Tech Support is
looking into the possibility of an ongoing
standards forum online, an idea we heart-
ily support. Public discussion of new
standards and directions is definitely
worthwhile. Gary Little’s Binary II file
transfer protocol benefitted from confer-
ences on Compuserve during develop-
ment, and the new PICT file format and
Sound file formats for the GS were both
improved by an open discussion with
developers. Other standard formats are
still needed, particularly for passing text
files complete with formatting between
GS applications and Mac and GS. Look
for another standards conference at the
May AppleFest. We may have some great
opportunities to help design the GS of
tomorrow.

Please rate this article on the
Reader Service Card by circling:

121 Excellent 122 Good
123 Fair 124 Poor
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A.P.P.L.E. DOCTOR

Robert C. Platt & Bruce F. Field

The GS Finder

Q.What is the latest 1IGS System Master
Disk?

A. System Disk 3.1 features: ProDOS 8
ver. 1.4; BASIC.SYSTEM ver. 1.1;
Loader ver. 1.3; ProDOS 16 ver. 1.4 and
Launcher ver 2.1. The most notable im-
provement over System Disk 2.1 is the
arrival of the long-awaited IIGS Finder
program (version 1.0).

Q. What are the differences between the
1IGS Finder and the Desktop program?

A. Unlike the Apple II Desktop program
which runs under ProDOS 8, Finder runs
under ProDOS 16. The Finder gives you
more control using the Preferences dialog
accessed through the Special menu. You
can specify whether icon information will
be saved or not on each disk (and folder)
using a “FINDER.DATA” file.

If your data disks are tight on space,
you can select the No Save option (which
is not available on the Mac). You can also
specify whether the “FINDER.DATA”
files are visible or invisible. Another
important time-saving option is “Do a
smart block copy when copying disks of
the same size.”

In general, using the IIGS Finder takes
longer to boot than the Desktop, but saves
time when copying disks on a single drive
machine. (The Finder copies disks with
fewer disk swaps.) Although there are a
few differences from the Mac’s finder,
Mac users will feel much more at home on
the Finder than on Apple II Desktop.

Do You Need an Upgrade?

Q. Is there a ROM upgrade available for
the 1IGS?

A. Yes. The upgrade will replace your
Read Only Memory (ROM) chip and your
video control chip. This upgrade will
remove a number of bugs from the old
ROM as well as solve the infamous “pink
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fringe” problem. The upgrade is available
free from Apple dealers.

However, upgrade kits are in short
supply so it’s best to phone ahead for an
appointment. Once you upgrade, do not
use System Disks prior to the 2.0 version.
No one has reported any commercial
software to Apple which works under the
old ROMs but not the new ones. Apple
dealers will require you to upgrade your
ROMs if you want the new video control
chip.

Q. How can I tell whether my IIGS has the
old or the new ROM’s?

A. Watch the start-up screen which is
displayed when you first turn on your
IIGs. If your machine has the old ROMs,
it will display “Apple IIGS™ across the top
of the screen and the rest of the screen will
be blank. With the new ROMs, the bottom
of the screen shows a copyright notice and
a line saying, “ROM Version 01.” If you
do not have this message, be sure to get
the free upgrade.

Q. How can I test my Iic for the ROM
update?

A. Use the following procedure:

1. Switch on the IlIc and press Control-

Reset to stop the drive from spinning.
2. Type CALL-151 <return>toenter the

Monitor. (You should have an asterisk

(¥) prompt.)

3. Type Shift-1 (the “!” key) and press
<return>.

You have the new ROMs, if it remains
an *. The old IIc ROM won’t work with
3.5" disks or Apple’s memory expansion
card.

Exchange Motherboards

Q. When I visited my Apple Dealer to
install an Applied Engineering board in
my llc, he told me that my “MMU is
soldered to my llc’ s motherboard.” 1 also
wanttousea3.5" drive, whichI borrowed
from a friend and my ROM is apparently
an older version, which does not support
3.5" drives. Can I get a free upgrade?
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A. Regarding the ROM upgrade, most
Apple Dealers seem to require that you
purchase a UniDisk in order to qualify for
the free upgrade. Borrowed equipment
does not seem to count.

Apple soldered in the MMU chip to
increase the reliability of the Ilc Logic
Board. For owners who wish to purchase
third-party peripherals, Apple has an
inventory of motherboards with socketed
MMU chips. The bad news is that if your
Ilc is out of warranty (including Apple-
Care), then you will have to pay for the
motherboard exchange.

AppleWorks Tips

Q. When [ start an Apple lic with the
AppleWorks Startup Disk, it asks for the
program disk. After I insert the program
disk and press return, the computer locks
up, any clues?

A. First, check that your AppleWorks
Program Disk is nor write-protected.
Second, make sure that your copy of the
AppleWorks program disk has the SAME
name as the original: /APPLEWORKS.
Also, be sure that your data diskware is
not also named /APPLEWORKS.

Q. am trying to print labels with Apple-
Works, but it is not recognizing my form
size.

A. Follow these steps:

1. From the main menu, select number 5,
“Other Activities”.

2. Select number 7, “Specify informa-
tion about your printer(s)”. You
should now see a “Printer Informa-
tion” menu.

3. Under the heading “Change printer
specifications” select the name of the
printer you want to use.

4. Change item number 2 “Accepts top-
of-page commands” to no.

This trick will not print two or three
labels across. Instead, try MacroWorks
from Beagle Brothers. MacroWorks also
adds Macro capability to AppleWorks.
You can contact Beagle Brothers at (619)
296-6400.
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Q. How can I transfer a word processor
file created in AppleWorks, to
AppleWriter, ProDOS version?

A. AppleWorks files cannot be read by
AppleWriter directly. To transfer the file
to AppleWriter you must print the file to
disk. Use the following instructions:

1. With your AppleWorks word proces-
sor file in the window, press <Open-
Apple-P>.

2. Choose “from the beginning”, then
select “A text (ASCII) file on disk.”
(This option “prints” your formatted
file to disk rather than to areal printer.)

3. AppleWorks will ask for the pa-
thname. Specify a disk and file name
separated by slashes: /DISKNAME/
FILENAME, where /DISKNAME is
the name of your disk and /FILE-
NAME is the name that you wish to
save the file under.

4. You can now [Ljoad the file into
AppleWriter using the same pa-
thname that you used to save the file in
step 3.

Q. How can I reverse the process and
read AppleWriter text files into Apple-
Works?

A. From the AppleWorks main menu,
select Add file to Desktop and create a
new file for the Word Processor, indicate
“Fromatext (ASCII)file” and provide the
proper pathname when prompted.

Q. How do I delete formatting codes such
as headers, footers,and page breaks from
AppleWorks?

A. Press <Open-Apple-Z> to display all
formatting codes. Highlight the codes
using the cursor keys, and then press
<Open-Apple-D> to delete them.

Q. My Applesoft program displays a
status message on line 3. When a short
message overwrites a longer one, I need
to erase the rest of the line. How can I call
the monitor ROM to do this?

A. Call -868 to erase to the end of the line.
For example, your program might say: 10
VTAB 3:PRINT "short message”:CALL
-868.

Q. Is there confusion which may result in
code, which causes SCSI hard disks to
reformat themselves, thereby erasing
their entire contents?

A. Yes. Apple II supersleuth Tom Vier
reports that the Smartport operation code

for ejecting a 3.5" disk is 4, the same
opcode assigned for reformating SCSI
hard disks. If a programmer assumes that
a3.5" disk is in a particular slot and drive
and sends this command without check-
ing the device type, hard disks could
accidentally be erased. The moral of the
story is to never assume that a particular
device is attached to a given slot and
drive.

Unfortunately, this makes program
routines to eject disks much more com-
plex to write. With Tom’s help, I have
rigged up the following Applesoft BASIC
program which will scan all seven slots
for a smartport and then identify each of
the devices attached to each smartport.
This should work on both the IIGS and
ITe’s with UniDisk or SCSI control cards.
Lines 100-165 find the smartports.

The variable CSLOT has the value
$Cs00, where s is the slot number. Lines
700-750 poke in the parameters necessary
to call the smartport ROMs. Lines 760-
870 poke a machine language routine to
JSR to the ROM. Lines 170-200 call the
smartport to determine the number of
units attached. Finally, lines 210-500 test
the type of each unit. Of course, if you
were trying to eject a 3.5 disk where you
already know the slot and unit number,
you would not need the loops and PRINT
statements.

You could merely set SUB=3, call the
smartport and then test [IF TYPE=1 before
you eject. Note that this program incorpo-
rates Apple’s latest set of type codes. (See
Smartport Tech Note # 4 for a list. The
Open-Apple newsletter has been featur-
ing a number of stories on accessing the
smartport from BASIC, see Listing 1.)

Please rate this article on the
Reader Service Card by circling:

131Excellent 132Good
133 Fair 134 Poor
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Readers' Forum

AppleWorks IIGS

I'have experienced a problem with the
IIGS while using AppleWorks Ver. 2.0
(clean copy, no modifications). T will
sometimes press Open-Apple P to print,
and instead of going to the print menus,
the disk drives on the IIGs will all start
running — simultaneously! 1 have not
been able to get out of this situation with-
out either using Control Reset, or shutting
down the system. Using either method, I
have to re-boot AppleWorks, and data is
lost! This has happened to me twice on
consecutive work days, but I am unable to
predict when it will happen. Even though
the disk drives all started running these
two instances, no data was lost from the
disks that were in the drives at the time. (I
was a little concerned when it first hap-
pened though!) The IIGS had printed with
AppleWorks probably six times just prior
to this mysterious occurrence. After re-
booting, and loading up the same files
again, the Open-Apple print option
worked fine!

At the time this occurred, I had a 23K
database, and two 2K word processing
documents on the desktop. All of the I1Gs
control panel settings were at their default
values. I was running AppleWorks off the
3.5" drive (slot 5, drive 1) and had my data
disk in the 5.25" drive that came with the
1IGS (slot 6, drive 1). In addition to those
twodrives being attached to the I1Gs, T had
anolder 5.25" drive (slot 6, drive 2) daisy-
chained to the first 5.25" drive with no
disk init. The IIGS had been running about
7 hours straight both times that the prob-
lem, occurred.

Today, I am back to just one 5.25" and
one 3.5" drive on the IIGS, and I am
curious as to whether or not the same
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problem will occur. It is not likely that 1
will be duplicating all of the other circum-
stances that were in effect at the time of
the other two occurrences. Can anyone
provide a possible explanation for this
occurrence? Has anyone else had the
same experience?

I sent this inquiry to Apple’s technical
help people for an explanation, but they
did not have one. The technician that
responded thaought the IIGS was looking
for AppleWorks on disk at the time this
problem occurred. This could be true if
the GS was looking for the “print spec’s,”
but AppleWorks was pre-loaded onto the
RAM disk, so I think it should have
looked at the RAM disk for the spec’s.
The technician suggested that I move the
disk drives farther away from the moni-
tor. The drives were 4-5" away from the
GS and monitor on the left side. They are
now 6" away. The problem has not re-
curred, but neither have the circum-
stances.

Larry Niebur

Your first problem dealt with using the
RAMdisk and two 3.5" disk drives. You
found out that you needed ProDOS ver-
sion 1.2 to be able to use the second 3.5"
drive if the RAMdisk was being used.
When you went to some of your newer
ProDOS software packages, you found
they contained ProDOS 1.1.1 to include
AppleWorks 2.0 which contains upgrades
to work with the 11GS. You logically as-
sumed your 11GS system disk should have
it so you copied the ProDOS file from it to
your application disk.

When you booted the system, you ob-
tained “UNABLE TO READ DIREC-
TORY,” or something like that. You did
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not know that ProDOS 16 would not
work, yet ProDOS 8 was also on the
System Disk under the name P8! The P8
filecomesup as ProDOS Version 1.3.You
have not tried it yet with the RAMdisk and
two 3.5" drives combination, however,
you are assuming it will work.

I was not aware of the problems you
mention using Version 1.2 and a RAM
disk. My system has two 3.5" drives and
an Applied Engineering memory card.
Several people have a similar configura-
tion and have the second 3.5" drive in Slot
5, Drive 2. One would logically think the
second 3.5" drive is Slot 5, Drive 2. This
is not true, the RAM disk is called IRAMS
and occupies Slot 5, Drive 2. To set at the
second 3.5" drive, one must specify Slot 2,
Drive 1.

The problem with finding the proper
version of ProDOS on some disk is unfor-
tunate. I find it hard to believe Apple’s
documentation is so poor when it comes
to helping the average user customize a
system. I have had a lot of phone calls on
this subject.

You and many others found that the
ProDOS file in the root of SYSTEM .DISK
has noresemblance to the ProDOS file on
a version 1.1.1 disk. The documentation
fails to tell you the ProDOS file vou want
isunderthe directory called SYSTEM and
has the name PS8. Like many others, you
found out the hard way that P8 must be
copied to your application disk and then
renamed to ProDOS. After this, vou can
install the proper “xxx.SYSTEM" and
you are on the air.

Regarding your second problem in
which the 1IGS will not print a hard copy
from AppleWriter Il ProDOS versions 2.0
or 2.1, 1 am glad you were able to install
apatchfromDon Lancaster to remedy the
problem. According to your letter, Don
says his patched version will not work
with the Ile and will not support the use of
a modem.

I would not have been able to help vou
on the second problem. When ProDOS
came out, I purchased AppleWorks not
AppleWriter, therefore, any knowledge |
would have dates back to the DOS 3.3
version of AppleWriter. Making a wide
variety of printers work with a wide vari-
ety of software has created many head-
aches for the industry.

If you or other readers have any other
problems, don’t hesitate to call. I really
enjoy talking about the Apple systems.

Cecil Fretwell

(Cecil is listed on the consultant’s page - Ed.)
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Members commercial rate .25/word

All others: 1.00/word. $25 minimum

Unclassified copy must be received 10 weeks prior to the 1st of the cover date
month. For example, ad copy for the December issue should be in our hands by
September 20th. A non-commercial rate only applies to single items for sale by a
private party, such as a piece of used equipment. Send ad copy with check enclosed
to the address below. Specify issue(s) in which to run.

Call -A.P.P.L.E. Unclassified Advertisement Dept.
290 SW 43rd St. , Renton, WA 98055

RAMWORKS 1— With 512K including Applied Engineering
Desktop Expander & Ramdisk software. $125 wi/trade-in of
extended 80—column card. No RGB expansion available.
(408) 253-9238, Ninth Wave, 21907 Almaden Avenue,
Cupertino, CA 95014,

LITTLEJACK headphone jack and volume control allows pri-
vate listening on Apple II, ll+, and lle! Works with all
software. Installs in minutes — no tools needed. $29.95 + $2
s&h (includes headphones). 90 Day Warranty. FL residents
add 5% Tax. Sevens Hills Software, 2310 Oxford Road,
Tallahassee, FL 32304, (904) 576-9415, 9am-5pm EST.
Visa/MC/COD Orders only, (800) 531-3122, 8am-4:30 pm
PST.

CARD PARTNER EUCHRE— Hi-Res card game for Apple |1+,
lle, lic, IGS. Lots of features and great fun, game after
game! $17.95 + $2 s&h. 90 day warranty. FL residents add
5% Tax. Sevens Hills Software, 2310 Oxford Road, Tal-
lahassee, FL 32304, (904) 576-9415, 9am-5pm EST. Visa/
MC/CQOD orders only (800) 531-3122, 8am-4:30 PST.

HARD DISK OWNERS— Recover from the dreaded ProDOS
“Please restart system — Error 0C" message! Recovers
files, and entire ProDOS volumes!! Displays or prints file
and block usage!! Comes complete with online help, and
even works with a mouse, all for $9.95!! To order, send
check or money order to MOUSE CHKDSK, 3119 Mason
Road, Houston, TX 77449.

AHACKER'S CHALLENGE— Awaits those who enjoy “Break-
ing" Protection schemes for fun. Knowledgeable with DOS
3.3 and associated utilities? If so, this game is for you.
Includes Graphics routines from The Graphics Magician by
Polarware. Protected by layers of graphical puzzies and
DOS-Tricks Hides A Secret. Being among the 1st ten to
discover this Game-Secret wins you a computer- game
prize! Whatare these prizes? I'm not saying, yetall the clues
you need to win along with this Prize List are concealed in
the Game. Find the clues by Playing the game. Find clues
by using your favorite utilities. To answer this challenge,
send $9.95 to Mark Whitehurst. PO Box 485, Franklin Park,
IL 60131. Requires lle/c.

INTERFACE CARDS FOR WHOLESALE PRICE— 16K RAM
Card $29.20, Z-80 Card $26.90, 128K RAM Card $60 90
6522 Card $26.30, 80 Column Card $38.80, Drive Card
$27.00, Color Graphic Card $57.80, Monochrome Graphic
Card $66.90, Mouse $36.00, Telefax Card $132.00, And
120 more different kinds of cards for special price. Hunter
Electronic Co., LTD. P.O. Box 53-130, Taipei Taiwan, Rep,
of China.

RENT APPLE Il SOFTWARE— $5 monthly. No membership
fee. Send large $.39 SASE for list. PS, 4229 Baker Ave.
NW, Seattie WA 98107 .

75 CENT APPLE PUBLIC DOMAIN LIBRARY— Our 190 disk
library contains thousands of programs for the Apple I, 11+,
lle, lic and IIGS: business, educational, games, EAMON
adventures, music, graphics, utilities, hobbiest, more. Qur

copy-shipping fee is 75 cents/disk postpaid. We can copy
onto disk(s) you mail to us for this fee or provide blank disks
— $1.10 each extra. We can copy single-sided or double-
sided. Our 42 page public domain catalog is $2. No addi-
tional charges or membership fees. ASPEN SOFTWARE,
729 1/4 E. Portland St., Phoenix, AZ 850086, (602) 253-
0651.

BEYOND PINBALL—The first Pinball Adventure Game — is
notanother computer simulation of pinbail but stretches the
concept as only a computer can. Contains not one but 16
games. Contains not one, but 48 screens to play on. Does
not have two stationary button-controlled flippers, but in-
stead, a joystick-controlled bumper and 360-degree-swing-
ing bat movable all over the screens. Some of the types of
obstacles you'll encounter: Black Holes, Forbidden Zones,
Transport Tubes, Moving Objects and Switchable Objects.
Includes extensive manual and game maps. All Apple I
series. Total price = $21.95 ($35.00 for Pinball and Hi-Res
Golf 3). Send check, M.O. or Visa-Mastercard number to
Prime-Ware Creations, Box 1058, Philomath, OR 97370.
Need more info? Send SASE. (503) 829-6221.

HI-RES COMPUTER GOLF 3— Eight Pro-Courses version.
Now in its sixth year, this version contains the same quality
features of prior versions and includes a beginners course
and EIGHT professional tour golf courses. Contains true-to-
scale fairways and greens (longer holes require multi-
screens), green contours, sand traps, roughs, trees, water
traps and variable wind conditions. Eight clubs in your golf
bag. You physically swing the clubs or use the auto-swing
feature. Bad swings may cause tops, undercuts, hooks,
slices, etc. Up to afoursome can play. The package contains
two diskettes, extensive manual and command card. Al
Apple |l series. Total price = $21.95 ($35.00 for Golf and
Beyond Pinball). Send check, M.O. or Visa/Mastercard
number to Prime-Ware Creations, Box 1058, Philomath, OR
97370, (503) 929-6221.

US $8.00 including disk! Thousands of famous Business,
Education, games, and programs for Apple I, lle, llc and
{BM/PC. Details US $1.00 Reliant, PO Box 33610 Sheung-
wan, Hongkong.

BURIED UNDER MOUNTAINS OF CORRESPONDENCE?
Let INSTA-LETTER help. This new and unusual piece of
software is not a word processor. It contains over 35 actual
skeleton letters including thank you, sympathy, complaint,
collections, request, praise, and more! You personalize
each letter with your own words. Use for home and busi-
ness. Runs on any Apple [l series computer with 80 column
card and printer. Rush $49.95 to WordWeavers, P.O. Box
617, Dept. 102, Kent, WA 98032. (WA residents add 8.1%
sales tax). Satisfaction guaranteed.

KERMIT— Why spend hundreds for communications software
when the best is FREE! Just send me $8 for the disk,
documentation, shipping and handling and Il send you
Columbia University's APPLE-Il KERMIT, FREE!. Jim Fox,
14756 Castle Shannon, Pittsburgh, PA, 15234,

APPLE COMPATIBLES LOW PRICES!—lle 1 Meg/80 column
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board. w/256K & Software $99. IIGS 1Meg RAM board w/
256K $89. GS Super Cooling Fan $25. Il+/lle Cooling Fan
with Surge Protect $29. Super Serial Board $49. Ii+ 80
Column Board $49. Graphic Paraliel Bd w/6 Ft Cable $45.
New A/B Switchbox Centronics or RS-232 $29. lle Keypad
$35. More Products +/e/c/GS. Call/Write for our complete
list. One year warranty. Add $3.00 Shipping. COD + $2.
Visa/MC okay. School P.O.'s Welcome. NEXO DISTRIBU-
TION, 918 E. 8th Street, Suite 109, National City, CA 92050,
(619) 474-3328.

FREE LISTING— of our Apple |l software. Just write: Lambsoft
Development, PO Box 42801, Philadelphia, PA 19101.

EDUCATIONAL SOFTWARE— For the Apple |l series com-
puter. Dozens of programs which are fun, challenging, and
motivating for students. Programs include: Math Race,
Math Master Series (6 programs, generates millions of math
worksheets), Math Dot-to-Dot Puzzles (6 programs, gener-
ates millions of math puzzles), Math Bingo Series (6 pro-
grams, excellent classroom activity), Word Master Series (3
programs, spelling & vocabulary), Study Master Series (4
programs, students learn facts & generates tests), Elec-
tronic Gradebook, Computer Dating (fund raiser), plus
more. All programs are not copy protected. Write for free
catalog or send $6 for sample math disk (refundable with
any purchase). MAC WARE. Box 27, Chillicothe, OH 45601,
(614) 773-3223

KEYBOARD— |BM Style detached Case, Full ASCII updates
11+; 1 Key commands Like CATALOG, PROGRAMMABLE
Keys Enhance lle, $50 up, SASE, MARTEK, PO Box 24,
Novi, M| 48050.

THE RUINS OF KELEDOOR— You tromp through creature
infested ruins for fortune and glory to recover some special
treasures. WHAT WILL YA SEE? A fuily graphical 3-dimen-
sional hi-res game with sound effects. Dungeon surround-
ings are fully colored and detaled, even down to the cracks
in the walls! Monsters you attack look their fiercest in full
detailed color. HOW HARD IS THIS GAME? Unlike other
adventures taking Months or years to win, this one can be
solved in a long weekend of play. You can actually play this
game to conclusion! WHAT DO YA GET? An adventure
booklet and UNPROTECTED two-sided game disk for
$12.95. Demonstration disk is $3.00. Send check To Mark
Whitehurst, Box 485, Franklin Park, IL 60131.

WPL DATA BASES AND SPREASHEETS— Make your own
customized data bases and spreadsheets using ProDOS
AppleWriter with Don Thompson's WPL Expansion Kit. The
Kit offers more strings (up to 255 characters long), more
numerics (up to 4 billion + adds, subtracts), multiplication,
division, compare numerics (<, =, >), GetKey, Peek & Poke,
and clock support. Also Nine new WPL in-file options for D8
and SS use. Determine cursor position (in a line, in a file,
which line) for use in setting up records and fields. Pick up
aword from afile ([W]) and putinto a string variable, tab over
or tab under within WPL, and more. Machine language sorts
{soon). Call or write for more information. Sixth edition KIT
price: $54.50 + $2 s&h (Visa/MC). Upgrades available.
Order now: Thompson & Thompson, 23072, Lake Center,
#210, El Tora, CA 92630, (714) 855-3838.

FOR SALE— Apple I1+, 64K, lower case adapter, Super-Mod
modulator, $275. Fourth Dimension disk drive, $35. Mock-
ingboard A, $45. Parallel card, $35. PIE Writer 2.2, $35.
Music Construction Set, $18. Okidata 82A parailel/serial
printer, $175. Mannesman-Tally MT 160L near letter quality
printer, parallel/serial, $195. All in excellent condition with
original documentation. (717) 396-9752, 5p.m. to 10 p.m.
eastern time.
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MARKETPLACE

The following items are selected by our editorial staff from
the large number of product announcements and news
releases sent to us daily. They are presented solely to keep
you informed about the current market for Apple related
hardware and software. As we have not tested many of
these products, appearance here does not necessarily
represent endorsement or recommendation by A.P.P.L.E.
Co-op. Further information about items appearing in The
Marketplace can be obtained through the Reader Service
Card. If you contact any manufacturer directly, please
mention that you learned about them in Call-A.P.P.L.E.

GAMES FOR THE HOLIDAYS
FIVE NEW GAMES

PBI Software announces five new entertainment programs for
the Apple IIGS. They are the Tower of Myraglen, Strategic Con-
quest I, Cavern Cobra, Sea Strike, and Monte Carlo.

The Tower of Myraglen combines spectacular IIGS graphics
and digitized stereo sound (when used with MDIdeas SuperSonic
Stereo Card) in an exciting arcade adventure fantasy game. The
player is the last remaining Knight of Justice, his task is to retrieve
the Medallion and save the Kingdom. He must enter the mysteri-
ous Tower and survive the myriad of intricate traps, mazes, secret
passages and dangerous creatures. Price: $54.95.

Strategic Conquest Il is a war strategy and tactics game in
which players must explore and conquer a vast unknown world,
The playeris Commander-in-chief of an army, navy, and air force,
the computer is his enemy. Similar to Risk, SC Il brings the concept
to a more sophisticated level. SC Il is also available for the Apple
I and lic. Price: $49.95.

Cavern Cobra and Sea Strike are arcade style action games
with great graphics and digitized stereo sounds. Cavern Cobra
puts the player at the helm of a Cobra attack helicopter. He must
rescue hostages held by terrorists deep within layers of secret
underground caverns. Pilots must respond to different threats with
a variety of weaponry. Sea Strike puts the player at the helm of a
helicopter which must defend a convoy of oil tankers from enemy
attack. Fast reflexes and gut instincts are required. Cavern Cobra:
$49.95, Seq Strike: $39.95.

Monte Carlo turns the lIGS into a full time casino royal, com-
plete with blackjack, baccarat, craps, roulette, poker, keno, and
of course slot machines. Monte Carlo features full super hi-res
color graphics and digitized stereo sounds. Price: $39.95.

PBI Software, Inc., 1163 Triton Drive, Foster City, CA 94404, (415)
349-8765.

CIRCLE 14 ON READER SERVICE CARD

THE SPY’S ADVENTURES IN SOUTH
AMERICA

The Spy’s Adventures in South Americais the newest release in
Polarware’s The Spy’s Adventures Around The World series. The
adventure takes you on a continental search for the fiendish Dr.
X, who may be hiding anywhere from Belize to the Antfarctic.
Travel South Ameria and beyond in search of informants, who
may give you clues to Dr. X's secret location. Leamn the geography
of the continent as you play or just play for fun! The adventure may
be played by a single player, or with up to 6 people in a Spy
against Spy network, or in a cooperative Spy network. Never play
the same game twice!

Price: $17.95, Polarware, 521 Hamilton St., P.O. Box 311, Ge-
neva, IL. 60134, (312) 232-1984.

CIRCLE 15 ON READER SERVICE CARD
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TRAIN AND TRANSIT DESIGN
SOFTWARE

With a little creativity and an Apple Il computer, model rail-
road enthusiasts can now design a complete layout in a fraction
of the time it takes to experiment with real layout building. And
people who never had an interest in trains before may suddenly
become interested once they’ve had a chance to have fun with
this train and transit system construction set.

We tried for the most realistic train operations possible, as well
as the easiest user interface. The program uses pull-down menus,
icons, allows text input, and includes libraries of hundreds of layout
shapes for scenery. It also has painting and color fill capabilities.

Design your own Train consists of 99 layout speeds, 4 inde-
pendently controlled trains, up to 26 operating switches per
layout, operating train stations, and independent speed and
direction controls. Custom locomaotives can also be built with the
special Scratch-Building feature. Price: $49.95.

Abracadata, Ltd., PO Box 2440, Eugene, OR 97402, (503) 342-
3030 or (503) 669-1406.

CIRCLE 16 ON READER SERVICE CARD

FLIGHTSTICK

CH Products, the U.S. leading manufacturer of precision
analog joysticks for industry and home, is proud to introduce the
FlightStick for the entire Apple Il family of personal computers. The
FlightStick can be used with any soffware designed to use a
joystick and would be an excellent choice for computer aided
design software because of the added precision, user comfort
and small footprint.

CH Products’ FlightStick has a contour pistol grip that fits the
hand like a glove with strategically placed trigger and fire buttons
that provide both an audio and tactile feedback that adds to the
reality of flight simulation. Features:

e Dual axis trim controls.

e High quality linear potentiometers rated at four million life
cycles.

* Return to center accuracy of +.5%.

¢ Five foot cable with finger screws for easy installation.

e Heavy duty construction and a complete ninety-day
warranty.

Price of the Apple SlightStick (P/N 200-501) is $74.95. The Apple
model is plug compatible with the Appie lle, lic, IIGS and com-
patibles.

CH Products, 1225 Stone Drive, San Marcos, CA 92069, (619)
744-8546.

CIRCLE 17 ON READER SERVICE CARD

HIGH SEAS GAME

Gardé Games of Distinction announces the “High Seas” for
the Apple Il family, an action simulation that puts players in
command of the most powerful ships that ever moved under sail.
Included are 51/4 inch Game Master Disk and Scenario Disk,
featuring scenarios that range from one-on-one skirmishes to
engagements between entire fleets. Players can also design their
own scenarios. A detailed, but easy-to-follow rule book describes
the many game features, including the ability to load and save
ships to disk, a buitt-in ship editor, and a flag ship control option. An
infroductory tutorial is aiso provided.

Whether challenging the computer or a human opponent,
players control the action as they sail their ships into battle, each
vying for the wind advantage and a clear broadside. On the High
Seas, mastery of sailing is the difference between victory and
defeat. The drop down menu system provides easy access to all
the game’s commands and options.

Instrument readouts indicate the wind heading and velocity
as well as the ship’s speed, attitude to the wind and target ranges.
Reports are received on ship and crew status, orders, damage,
guns, and targets. Graphics include a panoramic three-dimen-
sional battle view, a map screen for maneuvering and a chart
view for a global iook at the situation.

Players can assume various roles as they search for adventure
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and plunder. As Privateers, they prey on enemy merchant ships.
As Captains, they command one ship of the fleet or stand alone
against the enemy. As Admirals, an entire fleet is theirs to com-
mand. Price: $49.95.
Gardé Games of Distinction, 8 Bishop Larie, Madison, CT,
06443, (800) 367-1435 or (203) 245-9089.
CIRCLE 18 ON READER SERVICE CARD

BEYOND ZORK

Inforcom announces a new era with Beyond Zork. Set in the
legendary Zorkian universe, Beyond Zork is not a sequel to The Zork
Trilogy: it is a new chapter in the rich and growing lore of this
fantastic universe. The riveting action and elaborate puzzles will
excite both novice and experienced Zork adventurers. ’

Drawing on the most popular aspect of role-playing games,
Beyond Zork lets you create your own characters. There are six
aftributes: strength, endurance, compassion, luck, intelligence,
and dexterity. You choose how much of these aftributes to give
yourself. But remember, there is a tfrade-off — if you choose to be
extremely intelligent, you ar left with less potential in the other
areas. Or, if you think your destiny is ruled by fate, you can let the
computer define your character, either by randomly selecting
your attributes or by choosing a predefined character. As you
venture onward, your character will evolve, with the level of your
attributes increasing as you gain experience and battle foes.

Innovations in Beyond Zork extend even to the look of the
screen. Windows display your attributes, your location, or your
inventory throughout the course of the game. An on-screen map
makesit easy to chart every move. With Beyond Zork, you choose
the screen option — either with the map and window display or
with a standard Infocom test-only screen.

Other enhancements:

e Programmable function keys.
e Increase the game’s vocabulary.
¢ Undo command.

Price is $49.95. For more information contact:
Infocom, Inc., 125 CambridgePark Drive, Cambridge, MA
02140 (617) 492-6000.

CIRCLE 19 ON READER SERVICE CARD

MEMORYSAVER

Checkmate Technology announces MemorySaver.
MemorySaver's unique hardware/software system transforms
standard Apple IGS memory cards into fast-booting, instant-
access ROM disks.

Features:

* MemorySaver allows the user to create a fast, permanent
ROM disk that can be many times larger that the 512K maxi-
mum size.

¢ MemorySaver supports competitors’ IGS memory cards, as
well as a new 2 megabyte IGS card.

¢ MemorySaver can actually accommodate two separate
RAM cards, thus providing maximum flexibility in upgrading
the system.

Suggested retail price is $149.95. Call or write to:
Checkmate Technology. Inc. 509 South Rockford Dr., Tempe,
AZ 85281-3021. (800) 325-7347.

CIRCLE 20 ON READER SERVICE CARD

SCHOOL NETWORK

Corvus System, Inc., has introduced a new generation of its
Constellation networking software for Apple II computers. De-
signed with the input of educational experts, the new product,
designated Constellation lil, is structured specifically for classroom
situations and is designed fo be an effective education manage-
ment tool that can be easily administered by busy educators and
other non-computer experts.

Constellation Il enables the entire family of Apple Il personal
computers, from 48K Apple II's to the high-end Apple IIGS, to be
used on a Corvus Onminet local area network. Students share
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programs, hard disk space and printers over the network, thereby
reducing expenditures for the schools and minimizing floppy disk
handling for the teachers. Data files and programs can be shared
among users or protected from unauthorized access with pass-
words.

Constellation Il includes many new features that streamline
network management tasks, such as a batch processing mode
that lets the network manager set up an entire class in minutes and
prepare planning worksheets that give teachers guidance in
network organization. The software supports the three most
popular Apple Il operating systems — ProDOS, DOS 3.3 and UCSD
Pascal —and runs the largest number of educational software
programs of any network available.

Constellation Iil also allows simultaneous use of CP/M, MS-DOS
and Macintosh programs on the network and manages accounts
and volumes that run under those operating systems. Users can
transfer files between any computers on the network. Many of
Constellation IlI's new features simplify the job of managing a
school’s network and enable educators with no programming
experience to efficiently organize and administer the system:

* A batch processing mode sets up network accounts and
volumes for a class in a matter of minutes.

o 8 simplified menus appear in pop-up windows that are
easier to use and more accessible than layers of nested
menus.

¢ Prompts and help screens use familiar terms and anticipate
typical classroom situations.

* The documentation includes worksheets for planning an
efficient network structure and provides step-by-step
instructions for setting up volumes and user accounts.

* The network software provides ProDOS, DOS 3.3, and Pascal
utilities, including routines for listing and copying files,
mounting and unmounting volumes, selecting printing
options, backing up the hard disk and diagnosing hardware
problems.

e A new opftional companion program, MenuMaker, allows
teachers to create custom menus without programming.

Constellation Il requires one 128K Apple lle for network man-
agement, but a minimum of only 48K in each other Apple Il on the
network. It supports up to 63 workstations simultaneously and up
to ten network hard disk drives with an aggregate storage capac-
ity of one gigabyte. The new software is fully compatible with
Constellation li. A Constellation Il network can be upgraded to
Constellation Il in about fifteen minutes. Price: $495.00.

Corvus Systems, Inc., 160 Great Oaks Boulevard, San Jose, CA
95119-1347, (408) 281-4100.

CIRCLE 21 ON READER SERVICE CARD

DATA BASE MANAGERS

Stone Edge Technologies, Inc., announces DB Master Version
Five, and DB Master Version Five Professional. The two programs
are designed to meet the need for more data base management
power than is available in AppleWorks, the leading productivity
program for the Appile |I.

DB Master Version Five is based on the design of earlier versions
of DB Master, which has been available since 1980. However, the
program has been completely re-written in assembly language to
work with the ProDOS operating system and to take advantage of
the greater power of the newer Apple II's. Both of the new
programs can convert data base files created with AppleWorks or
with earlier versions of DB Master into DB Master Version Five files.

Version Five Professional also includes high-power features
such as multi-file relational capabilities, keystroke macros, field
validation rules, a global editor, and password security. Special
educational and multi-user versions of the programs are also
available.

Price:

Stone Edge Technologies, PO Box 200, Maple Glen, PA 19002,
(215) 641-1825.

CIRCLE 22 ON READER SERVICE CARD

MEGA RAM & MEGA ROM

Parallax. Inc., introduces its first two products for the Apple
IIGS. Both are memory products exclusively for the IIGS.

L & A)pple P)ugetSound P)rogram L)ibrary E)xchange Page 0063 of 0068 |




Call-A.P.P.L.E. Magazine

« November 1987

MegaRAM, a 1 Megabyte RAM expansion board. MegaRAM
features two expansion ports, allowing further additions to Mega-
RAM itself, such as additional RAM or ROM. Because of a highly
efficient design and single memory size, Parallax is able to offer
MegaRAM for an inexpensive $189.95.

MegaROM, is an 896 Kilobyte ROM expansion board. Mega-
ROM piggybacks fo MegaRAM, expanding the IIGS’s ROM to the
maximum possible. Like MegaRAM, MegaROM has two expan-
sion ports for further additions. MegaROM’s main function is for
storage of archival or frequently-used data; however, Parallax is
currently working with several major software publishers to offer
popular software on ROM. MegaROM is available unpopulated
for $89.95. Software on ROM will be announced as soon as it is
available.

Parallax, Inc.. 5249 Locust Avenue, Carmichael, CA 95608,
(916) 721-5451.

CIRCLE 23 ON READER SERVICE CARD

SMOOTHTALKER

A Software-only, text-to-speech synthesis product, Smooth-
Talker accepts plain English text from either the keyboard or from
a text file and automatically synthesizes the text into a clear and
smooth-sounding adult male or female voice. This program re-
quires no additional hardware to operate.

Applications for this speech technology include: Teaching
Languages, Accounting Systems, Scientific Applications, Educa-
tion, Data Entry Proofreading, Critical Output Analysis, Product
Tutorials and Information Broadcaster.

SmoothTalker for the IIGS comes with a comprehensive user
manual. Also a tutorial on the disk, which can be printed out,
provides users with verbal instructions on its uses. Price: $49.95

Electronic Arts, PO Box 7530, San Mateo, CA 94403, (800) 245-
4525 or (800) 562-1112.

CIRCLE 24 ON READER SERVICE CARD

TIMEOUT SERIES

Beagle Brothers introduces seven new AppleWorks enhance-
ments that are more advanced, more powerful, faster and easier
to use than anything you've ever seen. All 7 programs work inside
AppleWorks:

e TimeOut Graph — Tumn spreadsheets into great looking
graphs. Nine graph types, auto or manual scaling, titles, leg-
ends. labeling, grid lines, axes, symbols and line formatting,
and print in several sizes. Price: $89.95.

¢ TimeOQut Superfonts — Proportionally spaced characters, mix
fonts and sizes from 6 point to 127 point, high quality print
mode, 50% reduction, styles, and mix graphics with text, Price:
§79.95.

¢ TimeOut QuickSpell — Checks even large documents in sec-
onds, make corrections in context or from a list of misspelled
words, suggested speliings, finds and corrects "double words”
and custom dictionaries. Price: $69.95.

¢ TimeOut Ultramacros — Memorizes thousands of keystrokes,
built-in commands and macros, over 50 programming com-
mands and special key-lock for handicapped. Price: $59.95.

¢ TimeOut Sidespread — No limit on spreadsheet size, print all or
part of the file with 50% reduction. Price $49.95.

o TimeOut Filemaster — Copy, compare rename, delete, lock
and unlock files, erase and format disks, create and copy
subdirectories and displays 100 files at once. Price; $49.95.

o TimeOut Desktools — Calendar with appointment scheduler
and task list, calculator, notepad, dialer, envelope addresser,
clock, clipboard converter, page preview and puzzles. Price:
$9.95.

Beagle Bros, Inc., 3990 Old Town Avenue, Suite 102C, San
Diego, CA 92110, (619) 296-6400.

CIRCLE 25 ON READER SERVICE CARD

JOIN

APPLE Co-op

The World’s Largest Computer Co-op

Get more from your personal

computer investment!

Benefits of Co-op membership:

Become an Owner — Co-op's are owned by
their members, who receive annual divi-
dends that correpsond to their annual

_purchases, times the percent of the Co-op’s
annual profit.

12 1ssues of:

. Call -A.P.P. LE magazine

{Apple 1I/GS)
sand/or.

MacA.P.P.L.E. magazine
:(Macintosh)

H tline/Technlcal Support:

© You can get Information and help with

almost any Apple-related problem from our

. staff experts, Our staff is backed up by a

group of consultants which are specialists
in a variety of areas.

'.Te'lecommmﬁcations — The wave of the
future that you can be a part of. With your

‘Apple and a modem you can send and re-

ceive information, messages and programs

- from the A.P.P.L.E. Crate Bulletin Board

;Sers}'ice -
Co-op Buying — You will receive discounts
{from 20 to 80 percent) on software, hard-
re, ‘accessories and publications: Many
that members have found to be
{nvaluable, are sold exclusively through the
Co-op.

Public Doman Software — Increase your
software library for just pennies a program.
Thousands of programs available for Apple
1 and Macintosh computers.

e And much maore........ e

ne of the tear-out applications

on the next page.

J OIN _ THE CO-OP TODAY!
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ORDER
TOLL FREE
1-800-327-7234

| Computer Accessories __When Only the Best Will Dol JecslHI]1]—]

We only sell proven products that work. By selling only the industry best, we can assure you of the highest level of reliability and
performance. Selling large volumes of a smaller product line allows us to have the lowest discount prices and fast same day shipment.

PLIED ENGINEERING™

RamWorks HI™ |f you have a lle this
card is perfect and if you use AppleWorks,
it's an absolute must! Applied Engineering
was the first company to expand Apple-
Works and they're always 6-12 months
ahead of the competition. And you can stay
current with our FREE SOFTWARE UP-
GRADES. Why settle for a partial compat-
ible when you can have a real RamWorks at
a discount price.

RamWorks 111 256K .............. $159
RamWorks 111 512K .. $§199
RamWorks IIl 1 MEG $259
RamWorks 111 1.5 MEG $389

65C816 16 Bit Card Requires Ram-
Works Il or Il and Apple lle. $149
RamWorks RGB Option Even if you
bought a RamWorks just to use the RGB
option, it would be worth it. Runs both Apple
and IBM RGB monitors, and is compatible
with Apple’s standard for RGB, includes
cables. $99
(See our new RGB monitor ar right)

TransWarp™ We tested allthe accelera-
tors and TransWarp was 20-300% faster
than the others. Runs cool too! $219

2Z-80 Plus™ Runs all CP/M® software. In-
cludes operating system and manual, a
great value. $109

TimemasterH.0." Timemaster H.O. has
the most features and is the easiest to use.
It comes with more software than any other
clock card. It even adds 15 new commands
to BASIC! $79
Phasor Simply the best sound and speech
synthesizer forthe I+, lle, orliGs. $§139
SerialPro A powerful multifunction card
with serial ports and clock/calendar $129
Viewmaster 80" Super resolution 80
column card. Total software compatibility
and everything you need to run AppleWorks
on a I+ or Franklin. $109
RamFactor™ |If you have a !+ or would
rather use slots 1-7 in your lle or llcs, Ram-
Factor is for you. It is fully compatible with
Apple’s memory card, runs AppleWorkson a
e, I+ or llcs and has a battery back-up
option.

RamFactor256K................... $189
RamFactor 512K................... $224
RamFactor 1 MEG ............... $299
Battery Back-up.................... $149

Extended 80 Column Card with 64K
Forlle, with documentation. 869

GSRAM & GsRAM Plus These cards offer
much greater performance and expansion
capabilities than Apple’s memory card and
unlike most others, GSRAM and GsRAM
Plus use standard RAM'’s so further expan-
sion is easy and economical. Only GSRAM
and GsRAM Plus can expand AppleWorks
2.0 internal limits and include a built-in
printer buffer,

GSRAM 256K .................... $139
GSRAM 512K .................... $179
GSRAM 1 MEG .................. $249
GSRAM 15 MEG ................. $319
GSRAM Plus T MEG ............. $379
GSRAM Plus 2 MEG ............. $619
llc Clock™ Clock/Calendar for lic 839
Z-RAM Uitra For all lic’s
Ultra 1: 256K ...... 8169
Memory Only 512K ..... $209
Ultra 2: 256K ..... $209
Memory & Clock 512K ..... $249

1 MEG $319
Ultra 3: 256K ..... 8259
Memory, Clock & 512K ..... $299
CP/M 1 MEG $369

Internal 1200 Baud Modem Datalink
for Apple lle, I+, and llgs. Compact design,
tits any slot (except 3 of lle and I1Gs) includ-
ing 1 and 2 of the /s even with fan. Hayes
AT compatible. Auto-dial, auto-answer and
built-in speaker. Powerful communications
software in ROM and on disk. Totally com-
plete with phone cable and manual. $169

More Quality Products

Ultra H-Res RGB Monitor/TV This Sony
RGB monitor uses a 13" ultra hi-res CRT for
super sharp 80 column text and great
graphics. Works with the Ile and /lGs. But in
addition to being the best RGB monitor
available this unit is also a 180 channel
cable-ready television set with remote con-
trol Try it. You WILL like it Only $489
lle RGB Cable $19 w/Sony ($29 Sep.)
llcs RGBCable $19w/Sony (329 Sep.)
5-1/4" Disk Drive Super quiet direct
drive compatible with all Apple software
and Apple controller card. A top quality unit
with 1 year warranty. Add $20.00 for lic/llgs
Cable. Only 8119
5-1/4" Disk Controlier $49
16K RAMCard ForApplellandll+ $69
Heavy Duty Apple Power Supply Over
twice the output current of Apple’s original
power supply for lle and I+ 859

Kensington System Saver Fan with 2
power outlets and surge protector. 869
Pinpoint's AppleWorks Accessories
The best available and they are written to
fully utilize Applied Engineering’s RAM
cards. (Includes RAM enhancement soft-
ware.) Together a $118 value. Only $59
Spelling Checker, Pinpoint $39
MacroWorks and Super MacroWorks
“ .. the best single AppleWorks add-on
available today.” A+ Magazine. Add new
word processing power, create your own
Macros and save lots of keystrokes. Use
mouse with AppleWorks. No more path-
names! Just select from a menu. Buy
MacroWorks for AppleWorks versions 1.0 -
1.3. Buy Super MacroWorks for AppleWorks
version 2.0.

MacroWorks (List 34.95) $29.00
SuperMacroWorks(List49.95) ... $39.00
256K RAMS 150ns. 5 year warranty. Set
of 8 839
VIP Professional [Lotus 1-2-3 Work-

alike. For lle & llc (List $249) $169
For llGs (List $299) $199
RamWorks™ That's rightt RamWorks

not RamWorks Il. RamWorks is the memory
card that started the revolution. RamWorks
can expand to 612K on the main board and
up to 1 meg with an optional 512K piggy-
back and can accept Applied Engineering’s
new RGB option. A 512K RamWorks gives
AppleWorks a 360K desktop. Comes with
Applied Engineering’s newest software.

With 512K $139

Why buy from us?

1. Toll free 800 numbers for orders.

2. We almost always ship from OUR stock.
Call us before 3 P.M. and it ships today.

3. All memory cards have factory installed
and tested RAM chips.

4. We're nice guys that want to help. We
want our business to grow because of
repeat customers and word of mouth.

5. We handle only the industry’s best.
We've tested and used all the products we
sell

6. 15 day money back satisfaction guaran-
tee on hardware. Ifyou don’t like something,
we'll give you your money back No hassles.
7. We'll support service and warranty
everything we sell.

8. No surcharge is added for charge cards
and we won'’t charge your card until we ship.
9. No sales tax is collected on orders out-
side Texas.

10. All shipments are insured by us.

Order by mail: Send check or money order to Preferred Com-

puting, P.O. Box 815828, Dallas, TX 75381

Order by phone: 1-800-327-7234 Visa, MasterCard or COD

Texas, Hawaii and Alaska 1-214-484-5464

Orders only call 1-800-327-7234

Questions and Customer Service call 1-214-484-5464

Texas residents add 6%:% sales tax

Prices subject to change without notice

CIRCLE 8 ON READER SERVICE CARD
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RamWorks III

Patented Performance from the Recognized Leader

With battery backed RAM port, RGB port, increased memory capacity, full software |

compatibility and more compact design, RamWorks Il is a generation ahead.

RamWorks 111 is the newest 3rd
generation RAM card for the Apple Ile. It
incorporates all of the technology and
improvements that years of experience
and over a hundred thousand sales have
given us. By selling more memory cards
than anyone else and listening to our
customers, we were able to design a
memory card that has the ultimate in
performance, quality, compatibility and
ease of use. A design so advanced it's
patented. We call it RamWorks 111, you'll
call it awesome!

The AppleWorks Amplifier.

While RamWorks 111 is recognized by
all memory intensive programs, NO
other expansion card comes close to
offering the multitude of enhancements
to AppleWorks that RamWorks 11l does.
Naturally, you'd expect RamWorks HI t©©
expand the available desktop, after all
Applied Engineering was a year ahead of
everyone else including Apple in offering
more than 55K, and we still provide the
largest AppleWorks desktops available.
But a larger desktop is just part of the
story. Look at all the AppleWorks en-
hancements that even Apple’s own card
does not provide and only RamWorks I11
does. With a 250K or larger RamWorks
11, all of AppleWorks (including printer
routines) will automatically load itself into
RAM dramatically increasing speed by
eliminating the time required to access
the program disk drive. Switch from
word processing to spreadsheet to data-
base at the speed of light with no wear
on disk drives.

Only RamWorks eliminates Apple-
Works' internal memory limits, increasing
the maximum number of records avail
able from 1,350 to over 25,000. Ongy
RamWorks increases the number of lines
permitted in the word processing mode
from 2,250 to over 15,000. And ondy
RamWorks offers a built-in printer buffer,
S0 you won't have to wait for your
prittter to stop before returning to Apple-
Works. RamWorks even expands the
dipboard. And auto segments large files
so they can be saved on two or more
disks. You can even have Pinpoint or
MacroWorks and your favorite spelling
checker in RAM for instant response.

RamWorks, nothing comes close to
enhancing AppleWorks so much.

The Most Friendly, Most
Compatible Card Available.

Using RamWorks III couldn't be easier
because i's compatible with more off
the-shelf software than any other RAM
card. Popular programs like AppleWorks,
Pinpoint, Catalyst, MouseDesk, Howard-
Soft, FlashCalc, Pro-Filer, Managing Your
Money, SuperCalc 3a, and MagiCalc to
name a few (and af hardware add on’s
like ProFile and Sider hard disks). Ram-
Works is even compatible with sofiware
written for Apple cards. But unlike other
cards, RamWorks plugs into the Ile
auxiliary slot providing our super sharp
80 column text (U.S. Patent #4601081) in
a completely integrated system while
leaving expansion slots 1 through 7
available for other peripheral cards.

RamWorks 11T is compatible with all

Apple Ile’s, enhanced, unenhanced,
American or European versions.

Highest Memory Expansion.
Applied Engineering has always of

fered the largest memory for the Ile and |

RamWorks III continues that tradition by
expanding to 1 full MEG on the main
card using standard RAMs, more than
most will ever need (1 meg is about 500
pages of text)..but if you do ever need
more than 1 MEG, RamWorks 111 has the
widest selection of expander cards avail
able. Additional 512K, 2 MEG, or 16
MEG cards just snap directy onto Ram-
Works III by plugging into the industry’s
only low profile (no slot 1 interference)
fully decoded memory expansion con-
nector. You can also choose non-volatile,
power independent expanders allowing
permanent storage for up to 20 years.

It Even Corrects Mistakes.

If you've got some other RAM card
that's not being recognized by your
programs, and you want RamWorks IIJ,
you're in luck Because all you have to
do is plug the memory chips from your
current card into the expansion sockets
on RamWorks to recapture most of your
investment!

The Ultimate in RGB Color.

RGB color is an option on RamWorks
and with good reason. Some others
combine RGB color output with their
memory cards, but that's unfair for those
who don't need RGB and for those that
do. Because if you don’t need RGB
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Applied Engineering doesn’t make you
buy it, but if you want RGB output
you're in for a nice surprise because the
RamWorks RGB option offers better
color graphics plus a more readable 80
column text (that blows away any
composite color monitor). For only $129
it can be added to RamWorks giving you
a razor sharp, vivid brilliance that most
claim is the best they have ever seen.
You'll also appreciate the muldple text
colors (others only have green) that
come standard. But the RamWorks RGB
option is more than just the ultimate in
color output because unlike others, it's
fully compatible with all the Apple
standards for RGB output control, mak-
ing it more compatible with off the-shelf
software. With its FCC certified design,
vou can use almost any RGB monitor
because only the new RamWorks RGB
option provides both Apple standard and
IBM standard RGB outputs (cables in-
cluded). The RGB option plugs into the
back of RamWorks with no slot 1 inter-

RGB Option

ference and remember you can order
the RGB option with your RamWorks or
add it on at a later date.

True 65C816 16 Bit Power.

RamWorks 11 has a builtin 65C816
CPU port for direct connection to our
optional 65C816 card. The only one
capable of linearly addressing more than
1 meg of memory for power applica-
tions like running the Lotus 1-2-3™
compatible program, VIP Professional
Our 65C816 card does not use another
slot but replaces the 65C02 yet maintains
full 8 bit compatibility.

| power and speed that it adds to any Ile.

Endorsed by the Experts.

A+ magazine said “Applied Engineer-
ing’s RamWorks is a boon to those who
must use large files with AppleWorks...I
like the product so much that I am
buying one for my own system.” inCider
magazine said “RamWorks is the most

‘T wanted a
memory card for
my Apple that was
Jast, easy 10 use,
and very compait-
ible; so I bought
RamWorks.”

‘ = 4
Steve Wozniak the creator
of Apple Computer

powerful auxiliary slot memory card
available for your Ile, and I rate it four
stars..For my money, Applied Engineer-
ing’s RamWorks is king of the hill”
Apple experts everywhere are im-
pressed by RamWorks's expandability,
versatility, ease of use, and the sheer

With a RamWorks in your Apple, you'll
make IBM PC’s and AT’s look like
slowpokes.

Quality and Support of the
Industry Leader

RamWorks III is from Applied Engi-
neering, the largest, most well supported
manufacturer of Apple peripherals and
the inventor of large RAM cards for the
Apple. With our 5 year no hassle
warranty and outstanding technical sup-
port, you're assured of the most trouble
free product you can buy.

It's Got It All
¢ 15 day money back guarantee
« 5 year hassle free warranty

CIRCLE 3 ON READER SERVICE CARD

o Builtin super sharp 80 column display,
(US. Patent #4601081)

« Expandable to 1 MEG on main card

o Expandable to 16 meg with expander
cards, with NO slot 1 interference

o Can use 64K or 256K RAMs

« Powerful linear addressing 16 bit
COPIrocessor port

o Automatic AppleWorks expansion up
to 3017K desktop

o Accelerates AppleWorks

 Builtin AppleWorks printer buffer

o The only large RAM card that's 100%
compatible with all Ile software

e RamDrive™ the ultimate disk emula-
tion software included free

« Memory is easily partitioned allowing
many programs in memory at once

o Compatible, RGB option featuring ultra
high resolution color graphics and
multiple text colors, with cables for
both Apple and IBM type monitors

« Builtin self diagnostics software

« Lowest power consumption (US.
Patent #4601081)

o Takes only one slot (auxiliary) even
when fully expanded

e Socketed and user upgradeable

« Software industry standard

« Advanced Computer Aided Design

o Used by Apple Computer, Steve
Wozniak and virtually all software
companies

« Displays date and time on the Apple-
Works screen with any PRO-DOS
compatible clock

o Much, much more!

RamWorks |1l with 64K $179
RamWorks |1l with 256K $199
RamWorks Il with 512K $239
RamWorks Ill with 1 MEG $319
RamWorks Il with 1.5 MEG  $489
RamWorks lliwith2to16 MEG CALL
65C816 16 Bit Card $159
RGB Option $129
Optional Software:
Pinpoint with RAM

Enhancement Software $79
VIP Professional $219

RamWorks I The industry standard
for memory expansion of the Apple Ile.
ORDER YOUR RamWorks 11T TODAY.
See your dealer or call (214) 241-6060,
9 am to 11 p.m, 7 days, or send
check or money order to Applied
Engineering.

MasterCard, Visa and CO.D. welcome.
Texas residents add 5%% sales tax. Add
$10.00 if outside USA

E Applied Engineering’

P.0. Box 798, Carroliton, TX 75006
(214) 241-6060
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LASER 128EX

WHEN YOU
FEEL THE NEED
FOR SPEED

The Laser 128EX
is expandable!

Boost the internal memory of the
128EX over 1Mb with its fully
socketed AppleWorks-compatible
RAM board. And, it has an expansion

The Laser slot to let the computer grow with
128EX is 3 times The 128EX your increasing demands.

faster than an Apple has everything The Laser 128EX performs
Ile or //c. The Laser 128EX built-in, including like a top-of-the-line
Apple-compatible computer has all a disk drive and interfaces to Apple, but is priced like a
the built-in features of the popular all your peripherals, including Commodore The 128EX is
Laser 128, plus more. MORE . } LI~ N
FEATURES, MORE MEMORY, serial and parallel printers, = i !
MORE SPEED AND MORE EXPAN- a m‘t?dﬁm afld mﬂ%ﬁj

DABILITY. The Laser 128EX is e

and 5%4" drives, and
even a color RGB or
monochrome monitor. Only the
Laser 128EX has these perfor-
mance features built-in.

designed for the serious computer

user, and it's ready-to-run — plug it
in, insert your program and take-off.
This machine is built to race.

about half the price of an Apple //c
with three times the performing
power. For more information on
the Laser 128EX and the name of
your nearest dealer, call Central
Point Software at 503/244-5782,
8 -5, M -F Ororder the
128EX direct from
Central Point at 9700
SW Capitol
J Highway, Portland,
OR97219. VISA/

Speed through the largest

MC/CASHIER'S
software library in the world. CHECK add
$20 shipping

The Laser 128EX runs Apple lle ai
/lc software at speeds never before
acheived. Its built-in 192K RAM
(128K — User and 64K — Video)
memory and triple speed processor
lets you run programs at a world
class pace. The Laser 128EX is a
machine designed for leading
performance.

HILASER 128EX | ==5=s
Central Pount Software, Inc. = THE AFFORDABLE COMPUTER-$499
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& handling.
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