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The Citizen
Notebook Printer II.

It works where
you work.

When we say Citizen works where you work, we mean it. On your desktop or on the road, the

Notebook Printer II is the perfect companion to your PC. With its built-in, 5-page sheet feeder or optional

30-page sheet feeder, you'll get laser-quality text and graphics wherever your work takes you. You'll also get

two pages per minute output and Special-Image Color. All for a surprisingly low price.

Think of it. Now you can use your printer at your desk or in just about any location, use color when you

need it, and produce professional-looking results. The Notebook Printer II really is the perfect PC companion.

And all Citizen printers come with Citizen's exclusive Sendee Select Program". For more information on the

printer that works where you work, call 1-800-4-PRINTERS for a Citizen Notebook Printer II dealer near you.
'
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Congratulations.

You've Just Set Up

A Computer

That Can Edit Your

Novel, Balance

Your Checkbook,

And Beat You At

Solitaire.

(What Would You Like To Do Next?)

Before you become mesmerized with what With Presario, it only takes around seven

the new all-in-one Compaq Presario can do, minutes to take it out and plug it in (eight if

let's talk about some of the traditional com- there's packing tape). It comes already loaded

puter things you won't be doing. Like sweat- with five different software programs-plus

ing your way through manuals and messing step-by-step Compaq learning tools-to help

with cables. Memorizing weird commands you get started. That way you can get on to

and all the other stuff that makes you feel a lot more meaningful things.

like the computer engineer Like counting all of the

you never wanted to be. money you just saved.
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7Tw computer that's more than

just a computer. With MaxFax,

you can send and receive ions

right from your computer.

a *

there's no reason to spend ti

fortune baring software. With

PFS;WihdawWorks all of the

basics are already included.

Prodigy lets you make all your

own travel arrangements, check

the weather forecast, or get up-

to-the-minute financial news.

. - - -

A
AM E IK A

With America Online, you can

check the latest news, shop, or

explore the hundreds ofdifferent

services that are available.



It Can Answer Your

It Can Even Answer Y

"Hi. You've reached Sally
and Titian. We can't come to

the computer right now, so

leave a messaae after you
near the beep . . .

'T.I. C-jmc*) me thtCurnjHiqit^B registered U.S. Pitcni
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"Hi. You've reached Salty 
and Dean. We can't come to 
the computer right nOlv, so 
leave a message '!fter you 

hear the beep . . ." 

• • • • • • • • • • • • • • • • • 



Questions,

our Phone.
With Compaq learning tools,

and out Jiee 24-hour hotline

and 3-ycar warranty, you get

all the support you need.

The Presario 400 is so much more personal

than most personal computers. Case in

point. The built-in answering machine ac

tually gives everyone you live with their

own Personal Message Center. So it re
ft

cords your voice. And Sally's.

And Dean's. And so on.

Plus, there's a built-in fax

(eliminating one more ugly

black box from your personal space).

Most personal of all is the way Presario

answers your questions. Quickly, directly

and in plain English. (Remember when

you needed help just to find the Help com

mand?) With Presario, we want you to be

able to do everything with your computer.

Except waste a lot of time just figuring

out how to use it.

For more information on Presario, or

for a location nearby where you can get a

closer look, just call 1-800-345-1518.

COMPAQ

Circle Reader Service Number 209

1111111111111111111111111111111 
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Computer illustrations for the new
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New in this issue of COMPUTE is the first installment of a

regular special section on multimedia, called

Multimedia PC. To get started with our new Multimedia PC

section, first turn to "Fast Forward" on page 77 for

a look at the hot-off-the-press MPC Level 2 standard and an

explanation of what it means to you. Then flip over to

page 78 for our feature, "Open Windows to Sound," and get

the scoop on just what's involved in adding sonic

splendor to Windows. Next, take a look at "New Multimedia

Products" on page 86 for info on leading-edge

multimedia hardware and software. And finally, turn to page

100 for "Multimedia Spotlight," which tells you

how to turn your multimedia PC into a Karaoke machine.

So buckle your seat belts, turn to the

Multimedia PC section, and crank up the volume on your PC.
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that feels like the real thing is

all work and all play.
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HOW TOBUYA

DOUBLE-SPEED CD-ROM...
WITHOUTGETTING
TAKENFORADRIVE.

Introducing Creative OmniCD.

If you've been thinking about adding the power and excitement of an internal CD-ROM to your PC, here's some great

news: thanks to our exclusive Creative Double-Speed Technology;" double-speed CD-ROM performance is

now available at about the same price you'd expect to pay for a single-speed drive.

And we're not talking about just any CD-ROM here. This is a full-featured, MPC 2 compliant,

XA-ready, 300KB/second, multi-session photo CD drive with a blistering fast 320ms access time:

The all-new Creative OmniCD."

WORKS WITH ANY SOUND CARD.

Of course Creative OmniCD works with your

Sound Blaster—after all, it is the industry standard

for PC audio. But what if you've already got

CREATIVE

PHONES VOL. BUSY
another sound card?

No problem. Because Creative OmniCD

works perfecthf with just about every major brand of

audio card.. .or even without a sound card for applications that don't use audio.

Best of all, Creative OmniCD opens up a whole new world of CD-ROM applications. Like photo CD—we've even

included Aldus: Photosty!er"SE image enhancing software right in the box. And also games,

multimedia and business applications, education, and more.

THE BOTTOM LINE: A LOT MORE DRIVE, A LOT LESS MONEY.

Sure, there's plenty of other manufacturers offering double-speed CD-ROM drives. But as part of a

complete package with an SRP of less than four hundred dollars?' Now that's Creative.

For more information and the name of your nearest Creative Labs dealer, call 1-800-998-5227.
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EDITORIAL LICENSE
Clifton Karnes

Multimedia and

networking

are in our future

and yours.

COMPUTE'S been a pio

neer in multimedia since

day one. In fact, way

back in July 1991, we

started the first monthly com

puter magazine column we

know of devoted to multime

dia. Since then we've regular

ly covered multimedia in fea

tures, Test Labs, and reviews.

This month marks another

milestone in our multimedia

coverage. Starting with this is

sue, we're including a special

section called Multimedia PC

in each issue. In this section,

you'll find "Fast Forward," a

column written by COM-

PUTE's multimedia expert,

David English; a feature; a

new-products section; and an

in-depth review we're calling

''Multimedia Spotlight."

Each Multimedia PC sec

tion will kick off with the "Fast

Forward" column, which will

take a hard look at what's

new and what's just around

the corner in multimedia tech

nology. If you want to get the

scoop on the leading edge,

look here. In this issue,

David's column focuses on

the new MPC Level 2 specifi

cation and why it's the way to

go. Don't buy a new multime

dia PC or upgrade kit until

you've read about the latest

standard.

The multimedia feature will

cover everything from hands-

on help to buyer's guides.

This issue's feature, "Open Win

dows to Sound," tells you

v/hat to look for in a sound

card and speakers, with de

tails about the best equipment,

including both MIDI and high-

end studio applications.

"New Multimedia Products"

will cover the latest available

hardware and software—the

stuff you'll probably have

read about a few months be

fore in "Fas! Forward." For de

tails about what's new and

noteworthy, turn here.

The last article in our multi

media section will be "Multime

dia Spotlight," a review of the

coolest MPC product we've

seen for the month. The first

"Spotlight" takes a look at PC

Karaoke. If you sing "New

York, New York" in the show

er but dream of bigger

things, your multimedia PC

may help you.

This is just the beginning.

We have lots of exciting things

planned. Taking just one peek

ahead, if there's a multimedia

aficionado on your gift list this

year, don't miss our next is

sue's feature on great multime

dia gift ideas.

Multimedia isn't the only

new thing happening this

month at COMPUTE. Last

month, I talked a little about

COMPUTE going live on Amer

ica Online. I couldn't say too

much about our forum then be

cause lots of details were still

up in the air; now, every

thing's finalized, working, and

pretty nifty.

Before talking about COM-

PUTE's AOL edition, it might

be worthwhile to touch a little

on COMPUTE'S history. As

many of you know, COM-

PUTE's been publishing for

15 years, giving home and

business PC users all the lat

est information about hard

ware, as well as productivity,

education, and entertainment

software, in a form that's easy

to understand and easy to

use.

Our online edition of COM

PUTE will offer some of the

best from our regular edition,

including hints and tips about

everything from DOS batch

files to database program

ming, the latest scoops on

hot Windows apps and cool

multimedia titles, and in-

depth reviews and head-to-

head Test Labs.

You can get to the COM

PUTE forum on AOL with the

keyword COMPUTE. When

you arrive, you'll see the COM

PUTE logo in a window with

several buttons and a list box

filled with places to visit. The

two big buttons in the upper

right are for what's new in the

forum. These buttons will

change every few days, so

check them out regularly. Oth

er buttons let you move quick

ly to popular areas in the fo

rum: Message Boards, Tips &

Tools, Software, and Text

Search.

The list box contains the top

ics for our online articles: Win

dows Workshop, News &

Notes, Windows Workshop,

Multimedia PC, Games, Get

ting Started With, Test Lab,

COMPUTE Ordering, and

Computer Lingo.

Perhaps the most impor

tant section in the COMPUTE

forum hosts our message

boards. We want COMPUTE

Online to be more that just an

online edition of the maga

zine. We want it to be an inter

active magazine, too. With

the message boards, you'll

be able to talk with COM-

PUTE's editors. You can ask

us and your fellow online trav

elers questions directly, and

generally make yourself more

a part of the magazine. We're

looking forward to more con

tact with you; I hope you'll

take advantage of this oppor

tunity to let us hear what's on

your mind. So link up, log on,

and leave us a note. □
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Mission
IBM Programming Systems introduces

C Set++,™ the most compl

development package

OS/2® Its 32-bit C/C++

compiler lets you unleash

all the power of OS/2 — so you can

create the most advanced, high-

performance applications.

It has an extraordinary code optimizer with a

full set of options. Even a switch to optimize for the new

Pentium™ processor. Plus a full set of class libraries,

including application frameworks for PM, container

classes and classes for multitasking, streams and more.

There's also a full complement of other helpful

features. Such as an interactive source level debugger.

And the unique Execution Trace

Analyzer traces the

execution of a program,

then graphically displays

diagrams of the

analysis. Plus a class

library browser that

shows class library relationships.

What's more, you get Workframe/2™ a language-

independent tool that lets you customize your own envi

ronment. It's adaptable and flexible — you can use any 16

and 32-bit DOS, Windows™ and OS/2 tools.

ems introduces ^ _ ^^_

mplete application ^P 9 H

; you can buy for A -^\

critical

code
1 C Set ++ Technical Features

Standards

I

Optimization

ANS1CX3.159-1989

NIST validated

ANSI C++ X3J16 (Full ARM)

ISO 9899:1990

Global

Inter-module

Function inlining

Instruction scheduling

starts
hereTo order C Set++,

contact your nearest dealer or call

1-800-342-6672 (USA) or

1-800-465-7999 ext. 460 (Canada).

Clearly, there's only one place to start. C Set++

IBM and OS/2 are registered trademarks and C Set++ and Wbrkframe/2 are trademarks of International Business Machines Corporation. Pentium is a trademark of Intel Corporation.

WindowsisatrademarkofMicrosoftCorp. © 1993IBMCorp.
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BUILT-IN WIND01
We all know what a head is for. It's a great

hatrack. You can break down a door with it. It

even makes a fair percussion instrument. Oh,

and it comes with a brain inside. You can use your

brain to make work simpler, or you can ignore it and

use your head for a hatrack. It's the same way with

Windows. Too many of us are using Windows as if it

were only a brainless task switcher, good for keeping

those mysterious Windows programs under some kind

of control, but otherwise a memory-wasting nuisance.

Windows has so much more to offer than a shell

and a task switcher, yet many of us never venture into

that no man's land of advanced Windows features.

Fear not! If you step off the beaten path, you'll dis

cover that Windows has features that will make your

work easier and more intuitive, your output more

attractive, and your computer an even abler assistant

than it was before.

This article will talk about TrueType, the Recorder,

the Clipboard, and OLE and DDE. You'll find out what

they are and how to use them.

Remember, though, that not all Windows applica

tions use all of these features. Therefore, before try

ing any of the options discussed here, you should

check your applications' documentation to make sure

they support these advanced Windows features. The

examples we'll use involve Windows Paintbrush and

Windows Write, since everyone who has Windows

has these applications. Microsoft was kind enough to

make sure that both of these so-called accessories

take full advantage of the advanced features.

Font of Wisdom
TrueType was developed in a cooperative effort

between Microsoft and Apple Computer to establish

a font technology that could be used across comput

er platforms (read that could be used on the Mac and

the PC) and that wasn't dependent on PostScript,

which is a product of Adobe. TrueType is part of a

larger page description language called Truelmage,

which is available in place of the PostScript language

on many "PostScript-compatible" printers. The advan

tage of TrueType fonts over PostScript fonts for the

casual user is that, without additional software (such

as FaceLift or Adobe Type Manager), TrueType fonts

can be printed on any printer that has a Windows dri

ver, and they appear onscreen pretty much as they

will appear on the page. This provides high-quality

outline fonts for use with PCL laser printers (also

known as Hewlett-Packard-compatible printers) as

well as ink-jet printers, thermal transfer printers, and

even dot-matrix printers and fax machines.

There's nothing new to learn about using TrueType

fonts. All you have to do is make sure they're installed

and active under Windows. To do this, open the Main

program group, double-click on Control Panel, and

then double-click on Fonts. A dialog box will open up,

and one of the buttons on the right side of the box

should be marked TrueType. Click on that button, and

you'll see a dialog box with two options: Enable

TrueType Fonts and Show Only TrueType Fonts in

Applications. Make sure the check box next to Enable

TrueType Fonts is checked. The available fonts will

appear in the font lists of programs that support

TrueType (which includes most programs released

since Windows 3.1 appeared on the market).

The TrueType fonts are attractive, well designed,

and easy to use, but their greatest effect has been in

the area of marketing. Before TrueType, purchasing a

font meant laying out major bucks. A single font could

cost $100 or more, and people who found good-look

ing fonts for as little as $20 or $30 considered them

selves lucky.

Since the appearance of TrueType, the cost of

fonts has diminished to the point that you can pur

chase professionally designed fonts for as little as $2

apiece in packages. Many drawing programs are

packed with dozens of free fonts as a premium

(CorelDRAW! 4.0 alone was shipped with 750

TrueType fonts in its CD-ROM version), and you can

find dozens of excellent fonts on bulletin boards and

online services for the cost of downloading them

(CorelDRAW! is the major reason for this; its font

design capabilities are awesome).

Bear in mind that TrueType has not yet made its

way into professional circles. Many typesetters

require Adobe PostScript fonts and cannot yet use

TrueType fonts. If you're preparing something for

typesetting, be sure to find out from your typesetter

what kinds of fonts to use before you start laying out

your publication. Otherwise, you might be in for an

unpleasant surprise—and a lot of extra work.

By Robert Bixby
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Instant Replay
Windows' Recorder is a much-maligned

macro facility. Its shortcomings were

among the main reasons for Hewlett-

Packard's NewWave product, which

features prominent among its advan

tages a fully scripted macro language.

The Recorder may be limited, but within

its small domain, it's very powerful.

The key to using the Recorder with

the mouse is that you must settle on

specific positions for all the objects on

your Windows desktop. The reason for

this is that the Recorder understands

only keypresses, mouse clicks, and

mickeys. What's a mickey? It's a unit

of measure for mouse movement

across your desktop. The implications

of this are that when you record a

mouse click at a given location on the

desktop, the Recorder script will

remember only the click and the loca

tion of the mouse pointer. If you move

the icon that was in that position when

you clicked or place another icon on

top of it, the Recorder macro wifl be

useless (and potentially dangerous).

Therefore, the first step in successful

Recorder use is either to construct a

comfortable arrangement of items on

your desktop and keep the items in that

arrangement as long as you use your

library of Recorder macros or to record

only keypresses (this is one of the

options as you begin recording a

macro). Veteran Recorder users recom

mend recording keypresses because

they're completely independent of

arrangement of objects on the screen

and they're much less ambiguous.

To use the Recorder, double-click

on its icon in the Accessories program

group. The Recorder window will

appear. Pull down the Macro menu

and select Record. The options in this

dialog box allow you to record mouse

movement and clicks, ignore mouse

(record keyboard entry only), or to

record everything (mouse and key

board). You can select a key combi

nation to assign the macro to, such as

Ctrl-Z. You can tell the macro to play

fast or at the same speed it was

recorded, and you can make the

mouse movements relative to the full

screen or the window.

You can't edit a macro, but you

can call another macro within a macro

(to do this, you must have Enable

Shortcut Keys checked in the Record

dialog box; to run another macro with

in a macro, just press the shortcut key

for that macro while recording a

macro).

Let's try recording a macro. The

Recorder works with any application,

so let's use Write for the example.

Start up Write.

Bring the Program Manager to the
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foreground and double-click on the

Recorder icon in the Accessories pro

gram group.

Pull down the Macro menu and

select Record-

In the resulting dialog box, type z in

the Shortcut Key text box and select

Everything in the Record Mouse list

box. Make sure that Playback To is set

to Same Application, that Playback

Speed is set to Fast, that the

Continuous Loop check box is not

checked, and that the Enable Shortcut

Keys check box is checked.

Click on Start to begin recording.

The Recorder will be minimized.

Type some text in Write. A good

use for a macro is to record your let

terhead information so you don't have

to type it out each time you write a let

ter. Enter your name, address, and

telephone number; drag through all

the text; and press Alt-P, C to center it

on the page. That's enough for your

first macro. Let's turn off the Recorder.

Double-click on the minimized

Recorder icon. Macro recording will be

suspended, and a dialog box will open,

giving you the options of Save Macro,

Cancel Recording, and Resume

Recording. If you want, you can now

take other actions that will not be

recorded and then resume recording at

a later time by just selecting Resume

Recording. However, at this time we will

save the macro for later use.

Click on Save Macro. The macro

will not be saved to its own file but

rather to a collection of macros. You

can have as many collections of

macros as you want, and each collec

tion of macros can contain dozens of

individual commands.

To save your current collection of

recorded macros, pull down the File

menu in the Recorder dialog box and

select Save. The familiar Save dialog

box will open, and you can save your

macro collection with any name you

choose, although the default extension

for recorded macro collections is REC.

You can't edit a recorded macro

(you have to rerecord the macro from

beginning to end), but you can

change the properties of a macro by

clicking on the macro in the Recorder

dialog box, pulling down the Macro

menu, and selecting Properties.

Since you can't edit macros, a

good strategy is to atomize them.

Break a single task into several short

tasks, giving each of these tasks its

own shortcut key combination. Then,

when it comes time to put all the short

macros together into a larger macro,

record a macro in which all you do is

press the shortcut key combinations

for the shorter macros. That way, if

some aspect of your macro changes,

you need rerecord only the one or two

parts of your macro that have

changed, not the whole thing.

Recording a long, detailed macro can

be an exercise in frustration. Each

time you make some small mistake,

you'll have to start over again. By

breaking your macro down, you can

deal with it in manageable chunks.

Cutting and Pasting
The Clipboard is hardly an advanced

feature. It's been around since the

very beginning in Windows, and most

people have used it, whether they

were aware of it or not. If you cut or

copy something from a document and

then paste it back into that or another

document, you've used the Clipboard.

But there are more ways to use it. For

example, did you know that Windows

has a built-in screen capture facility?

Anytime you have something on the

screen that you want to capture for

posterity, all you have to do is press

your Print Screen key. The entire

screen will instantly be placed on the

Clipboard. From there, you can save

the image to disk, or you can paste it

into any application that can handle a

bitmap image. The only drawback of

saving the Clipboard image is that

you can save it only in CLP format—

the native format of the Clipboard.

There are utilities (FreezeFrame by

Delta Point, for example) that can con

vert the Clipboard file to a BMP or

other bitmapped format. If you don't

want to save the entire screen, press

Alt-Print Screen to save an image of

the active window to the Clipboard.

If you've captured a screen image

to the Clipboard, you can paste it into

Windows Paintbrush. Once the image

is in Paintbrush, you can save it as a

BMP or PCX graphic. You may have

tried pasting a full-screen image into

Paintbrush and been frustrated

because pasting the full-screen image

results in a truncated image only as

large as the window in Paintbrush.

There's a technique for getting the

whole image in (and thanks to Clifton

Karnes's 101 Essential Windows Tips

for this solution); Zoom out before

pasting. That way, you can paste the

whole image into the reduced-size

screen. Pull down the View menu with

in Paintbrush and select Zoom Out.

Pull down the Edit menu and select

Paste. The Paintbrush window will ap

pear to be filled with a grid. Pull down

the Edit menu and select Paste again.

The full-screen image will appear. Pull

down the View menu and select Zoom

In. You can scroll all over the screen

and edit it; then you can save the

result to disk as a BMP or PCX file.

if you want to be really hip, capture

Instant Replay 
Windows' Recorder is a much-maligned 
macro facility. Its shortcomings were 
among the main reasons for Hewlett­
Packard 's NewWave product, which 
features prominent among its advan­
tages a fully scripted macro language. 
The Recorder may be limited, but within 
its small domain, it's very powerful. 

The key to using the Recorder with 
the mouse is that you musl settte on 
specific positions for all the objects on 
your Windows desktop. The reason for 
this is that the Recorder understands 
only keypresses, mouse clicks, and 
mickeys. What's a mickey? It's a unit 
of measure for mouse movement 
across your desktop. The implications 
of this are that when you record a 
mouse click at a given location on the 
desktop, the Recorder script will 
remember only Ihe click and the loca­
tion of the mouse pointer. If you move 
the icon that was in that position when 
you clicked or place another icon on 
top of it, the Recorder macro will be 
useless (and potentially dangerous). 

Therefore, the first step in successful 
Recorder use is either to construct a 
comfortable arrangement of items on 
your desktop and keep the items in that 
arrangement as long as you use your 
library of Recorder macros or to record 
only keypresses (this is one of the 
options as you begin record ing a 
macro). Veteran Recorder users recom­
mend recording key presses because 
they 're completely independent of 
arrangement of objects on the screen 
and they're much less ambiguous. 

To use the Recorder, double-click 
on its icon in the Accessories program 
group . The Recorder window will 
appear. Pull down the Macro menu 
and select Record . The options in this 
dialog box allow you to record mouse 
movement and clicks, ignore mouse 
(record keyboard entry only) , or to 
record everything (mouse and key­
board). You can select a key combi­
nation to assign the macro to, such as 
Ctrl-Z. You can tell the macro to play 
fast or at the same speed it was 
recorded , and you can make the 
mouse movements relative to the full 
screen or the window. 

You can't edil a macro, but you 
can call another macro within a macro 
(to do this , you must have Enable 
Shortcut Keys checked in the Record 
dialog box; to run another macro with­
in a macro, just press the shortcut key 
for that macro while recording a 
macro) . 

Let's try recording a macro. The 
Recorder works with any application , 
so let 's use Write for the example. 

Start up Write. 
Bring the Program Manager to the 

'4 COMPUTE NOVEMBER 1993 

foreground and double-click on the 
Recorder icon in the Accessories pro­
gram group. 

Pull down the Macro menu and 
select Record . 

In the resulting dialog box, type z in 
the Shortcut Key text box and select 
Everyth ing in the Record Mouse list 
box. Make sure that Playback To is set 
to Same Application , that Playback 
Speed is set to Fast, thai the 
Continuous Loop check box is not 
checked, and that the Enable Shortcut 
Keys check box is checked. 

Click on Start to beg in recording . 
The Recorder will be minimized. 

Type some texl in Write. A good 
use for a macro is to record your let­
terhead information so you don't have 
to type it out each time you write a let­
ter. Enter your name, address , and 
telephone number; drag through all 
the text; and press Alt-P, C to center it 
on the page. That's enough for your 
fi rst macro. Let's turn off the Recorder. 

Double-click on the minimized 
Recorder icon. Macro recording will be 
suspended, and a dialog box will open, 
giving you the options of Save Macro, 
Cancel Re co rding , and Resum e 
Recording . If you want, you can now 
take other actions that will not be 
recorded and then resume recording at 
a later time by just selecling Resume 
Recording. However, at Ihis time we will 
save the macro for later use. 

Click on Save Macro. The macro 
will not be saved to its own file but 
rather to a collection of macros. You 
can have as many collections of 
macros as you want. and each collec­
lion of macros can contain dozens of 
individual commands", 

To save your current collection of 
recorded macros, pull down the File 
menu in the Recorder dialog box and 
select Save. The fami liar Save dialog 
box will open, and you can save your 
macro collection with any name you 
choose, although the default extension 
for recorded macro collections is REC. 

You can 't edit a recorded macro 
(you have to rerecord Ihe macro from 
beginning to end). but you can 
change the properties of a macro by 
clicking on the macro in the Recorder 
dialog box, pull ing down the Macro 
menu, and selecting Properties. 

Since you can' t edit macros, a 
good strategy is to atomize them . 
Break a single task into several short 
tasks, giving each of these tasks its 
own shortcut key combination. Then, 
when it comes time to put all the short 
macros together into a larger macro, 
record a macro in which all you do is 
press the shortcut key combinations 
for the shorter macros. That way, if 
some aspect of your macro changes, 

you need rerecord only the one or two 
parts of your macro that have 
changed , not the whole th ing. 
Recording a long, detailed macro can 
be an exercise in frustration . Each 
time you make some small mistake, 
you'll have to start over again . By 
breaking your macro down, you can 
deal with it in manageable chunks. 

Cutting and Pasting 
The Clipboard is hardly an advanced 
feature. It's been around since the 
very beginning in Windows, and most 
people have used it , whether they 
were aware of it or not. If you cut or 
copy something from a document and 
then paste it back into that or another 
document, you've used the Clipboard . 
But there are more ways to use it. For 
example , did you know that Windows 
has a built-in screen capture facility? 
Anylime you have something on the 
screen that you want to capture for 
posterity, all you have to do is press 
your Pr int Screen key. The entire 
screen will instantly be placed on the 
Clipboard . From there, you can save 
the image to disk, or you can paste it 
into any application that can handle a 
bitmap image. The only drawback of 
saving the Clipboard image is that 
you can save it only in CLP format­
the native format of the Clipboard . 
There are utilities (FreezeFrame by 
Delta Point, for example) that can con­
vert the Clipboard file to a BMP or 
other bitmapped format. If you don't 
want to save the entire screen, press 
Alt-Print Screen to save an image of 
the active window to the Clipboard . 

If you've captured a screen image 
to the Clipboard, you can paste il into 
Windows Paintbrush. Once the image 
is in Paintbrush, you can save it as a 
BMP or PCX graphic. You may have 
tried pasting a full-screen image into 
Paintbrush and been frust rated 
because pasting the full-screen image 
results in a truncated image only as 
large as the window in Paintbrush. 
There 's a technique for getting the 
whole image in (and thanks to Clifton 
Karnes's 101 Essentiat Windows Tips 
for thi s solution) : Zoom out before 
pasting. That way, you can paste the 
whole image into the reduced-size 
screen. Pull down the View menu with­
in Paintbrush and select Zoom Out. 
Pull down the Edit menu and select 
Paste. The Paintbrush window will ap­
pear to be filled with a grid. Pull down 
the Edit menu and select Paste again. 
The full-screen image will appear. Pull 
down the View menu and select Zoom 
In. You can scroll allover the screen 
and edit it; then you can save the 
result to disk as a BMP or PCX file. 

If you want to be real ly hip, capture 
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a screen that's typical of your

Windows working desktop, paste it

into Paintbrush, save it as a BMP file,

and then use that file as your

Windows wallpaper. That way, you'll

look busy even when you don't have a

single window open on your screen.

To see what's on the Clipboard

and to save or load an image, you

need to use the Clipboard Viewer,

which is one of the applications in the

Main program group. Double-click on

the Clipboard Viewer icon, and you'll

see the current contents of the

Clipboard. Just for fun, when the

Clipboard Viewer is visible, press Print

Screen and then Alt-Print Screen to

see what happens to the contents of

the Clipboard.

You can use the Clipboard to store

information from DOS applications

running under Windows. In 386

enhanced mode, you can drag the

mouse pointer through a DOS appli

cation to select data to be transferred

to the Clipboard. In real or standard

mode, you can transfer only an entire

screenful of data to the Clipboard

from the DOS application.

If you're running a DOS application

full screen under Windows and you

press Alt-Print Screen, you'll save the

entire DOS screen to the Clipboard as

text. This can come in very handy.

If you're running the DOS applica

tion in a window (press Alt-space bar

to switch between running the appli

cation full screen and running the

application in a window), you'll see a

Control menu in the upper left corner

of the window. This is similar to the

Control menu in Windows applica

tions, but it has a couple of enhance

ments. First, it allows you to select the

size of the type in the window (and

therefore the size of the window itself)

under Fonts. Second, it gives you an

Edit option.

Pull down the Control menu and

select Edit: then select Mark from the

resulting submenu. Drag the mouse

through some text in the DOS applica

tion to select it. Then press Enter, and

the data you've selected will be copied

to the Clipboard. If there is data in the

Clipboard, you can paste it into your

DOS application. This facility brings

many of the advantages of Windows to

DOS.

The only thing you can't do is make

OLE or DDE links with a DOS applica

tion (not yet, anyway) or cut data from

your DOS application.

Another use for the Clipboard, as

you'll read shortly, is as a bridge to

establish DDE and OLE links.

Linking Documents
OLE is the latest linking option in

Windows. The acronym (usually pro

nounced like the Spanish interjection

ole but sometimes spelled out, O-L-E)

stands for Object Linking and

Embedding. OLE goes beyond its

precursors. DDE and pasting from the

Clipboard, in that instead of simply

pasting a value in a document, it

pastes the entire application in the

document. That's a lot to compre

hend, so take a moment to consider

the possibility of having all of Quattro

Pro as part of an Ami Pro document,

or all of Paintbrush as part of a Write

document. Now that you've consid

ered it, let's do it.

Start up Paintbrush and Write. In

Paintbrush, draw an image. It doesn't

have to be anything fancy—just a rec

tangle or two of different colors would

be fine-

Save your drawing (saving the file

containing the linked object is crucial

to the process).

Drag a selection rectangle that

encloses the drawing you just created.

Pull down the Edit menu in Paintbrush

and select Copy to place a copy of the

image on the Clipboard-

Click on Write. Pull down the Edit

menu and sefect Paste Special and
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a screen that 's typical of your 
Windows working desktop, paste it 
into Paintbrush, save it as a BMP file , 
and then use that file as your 
Windows wallpaper. That way, you'll 
look busy even when you don't have a 
single window open on your screen. 

To see what's on the Clipboard 
and to save or load an image, you 
need to use the Clipboard Viewer, 
which is one of the applications in the 
Main program group Double-click on 
the Clipboard Viewer icon, and you'll 
see the current contents of the 
Clipboard. Just for fun, when the 
Clipboard Viewer is visible, press Print 
Screen and then Alt-Print Screen to 
see whal happens to the contents of 
the Clipboard. 

You can use the Clipboard to store 
information from DOS applications 
running under Windows. In 386 
enhanced mode, you can drag the 
mouse painter through a DOS appli­
cation to select data to be transferred 
to the Clipboard. In real or standard 
mode, you can transfer only an entire 
sc reenful of data to the Clipboard 
from the DOS application. 

If you're running a DOS application 
full screen under Windows and you 
press Alt-Print Screen, you'll save the 
entire DOS screen to the Clipboard as 

I 
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text. This can come in very handy. 
If you're running the DOS applica­

tion in a window (press Alt-space bar 
to switch between running the appli­
calion full screen and running the 
application In a Window), you'll see a 
Control menu in the upper left corner 
of the window. ThiS is similar to the 
Control menu in Windows applica­
tions, but it has a couple of enhance­
ments. First, it allows you to select the 
size of the type in the window (and 
therefore the size of the window itself) 
under Fonts. Second, it gives you an 
Edit option. 

Pull down the Control menu and 
selecl Edit: then select Mark from Ihe 
resulting submenu. Drag the mouse 
through some text in the DOS applica­
tion to select it. Then press Enter, and 
the data you've selected will be copied 
to Ihe Clipboard. If there is data in the 
Clipboard, you can paste it into your 
DOS application. This facility brings 
many of the advantages of Windows to 
DOS. 

The only thing you can't do is make 
OLE or DOE links with a DOS applica­
tion (not yet, anyway) or cut data from 
your DOS application. 

Another use for the Clipboard , as 
you 'll read shortly, is as a bridge to 
establish DOE and OLE links. 

Linking Documents 
OLE is the latest linking option in 
Windows. The acronym (usually pro­
nounced like the Spanish interjection 
ole but sometimes spelled out, O-L-E) 
stands for Object Linking and 
Embedding. OLE goes beyond its 
precursors, DOE and pasting from the 
Clipboard, in that instead of simply 
pasting a value in a document, it 
pastes the entire application in the 
document. That 's a lot to com pre' 
hend, so take a moment to consider 
the possibility of having all of Ouattro 
Pro as part of an Ami Pro document, 
or all of Paintbrush as part of a Write 
document. Now that you've consid­
ered it, let's do it. 

Start up Painlbrush and Wri te. In 
Paintbrush, draw an image. It doesn't 
have to be anything lancy-just a rec­
tangle or two of differenl colors wou ld 
be fine. 

Save your drawing (saving Ihe file 
containing the linked object is crucial 
to the process). 

Drag a selection recta ngle that 
encloses the drawing you just created. 
Pull down Ihe Edit menu in Paintbrush 
and select Copy to place a copy of the 
image on the Clipboard . 

Click on Write. Pull down the Edit 
menu and select Paste Special and 



then Paintbrush Picture Object. The contents of the

Clipboard will be pasted into your Write document. But

there's more.

Close down Paintbrush so that all you have running is

Write with the linked object in it.

Double-click on the linked object. If all goes well,

Paintbrush should have started up, with the linked object in

its window, ready for editing.

How could you use a property like that? Imagine that

you're designing a letterhead. Part of the design is the logo

for your company. The logo committee is driving you nuts

by changing the logo constantly. By having the logo and

the drawing program inside the letterhead itself, you can

save time when changes come through by making them

right in the document itself instead of making them in some

separate document and then going through the steps to

update the changes in the final document.

DDE is an earlier version of OLE. It's not as well sup

ported as it used to be and may be fading from use, but
enough software still uses DDE that it's worth mentioning.

Although it sounds like the latest insecticide or mind-alter

ing chemical, DDE was actually the first serious advance

associated with Windows. It appeared with Windows/286 and

Windows/386, and it allowed specially designed Windows

applications to communicate with each other.

DDE stands for Dynamic Data Exchange. When it's

used, it allows you to move information from one applica

tion into a document created by another application.

Sounds like cutting and pasting, doesn't it? Well, it goes a

step beyond that. The information pasted into the new doc

ument is permanently linked to its origins. When data in the

original application changes, the document into which it

has been pasted is also updated. Is that clear? Maybe an

example will help.

Suppose you're preparing a 50-page annual report.

Deadlines are tight, and the data in the spreadsheet keeps

changing as information is being fed in from your many

branch offices around the world. How will you know that

the final information is in place when the document is sent

to the typesetters? If you guess DDE, give yourself a star.

When you link the bottom line in your spreadsheet to the

gross earnings line in your text document, you'll know that

when the final figures are in place, they'll also be com

pletely up-to-date in your annual report.

Let's use DDE to see how it works. Once again, we'

use Windows Paintbrush and Windows Write to demon

strate the principles, but you could use most DDE-compli

ant software to create an example of your own.

Start up Windows Paintbrush. Draw a circle of one color and

then a rectangle of another color. Save the painting to disk.

Drag a selection rectangle that encloses the entire

drawing and select Copy from the Fife menu. The drawing

is now on the Clipboard.

Start up Windows Write. Pull down the Edit menu and

select Paste Link. Now when there are changes in the

graphic in Paintbrush, they will be instantly reflected in the

document in Write.

Use Your Head
Now that you know a little about what can happen in the

background, you should never mistake Windows for a

mere task switcher again. Windows is capable of even

more now—with its multimedia add-ons that can make use

of animation and sound.

Windows has become a deep enough product that it

will repay you handsomely for any time you spend learning

how the pieces fit together. Remember: Use your head for

something besides a hatrack—and put Windows to work

every chance you get. □
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for your company. The logo committee is driving you nuts 
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the drawing program inside the letterhead itself, you can 
save time when changes come through by making them 
right in the document itself instead of making them in some 
separate document and then going through the steps to 
update the changes in the final document. 
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Windows/386, and it allowed specially designed Windows 
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has been pasted is also updated. Is that clear? Maybe an 
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the final information is in place when the document is sent 
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Let's use DOE to see how it works. Once again, we'll 
use Windows Paintbrush and Windows Wri te to demon­
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Drag a selection rectangle that encloses the entire 
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Start up Windows Write. Pull down the Edit menu and 
select Paste Link. Now when there are changes in the 
graphic in Paintbrush, they will be in'stantly reflected in the 
document in Write. 
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Now that you know a little about what can happen in the 
background, you should never mistake Windows for a 
mere task switcher again. Windows is capable of even 
more Dow-with its multimedia add-cns that can make use 
of animation and sound. 
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And APPARENTLY,

CRITIC COMPATIBLE, TOO.

"The Tandy Sensation

is a rich collection of

well-integrated programs

and hardware in a clean,

handsome package."

-Jim Canning,

Michael McCarthy

InfoWorld

"It's a dandy multimedia comput

er. The Sensation is worth serious

consideration if you're shopping for

the multimedia experience."

-Larry Blasko

AP

"Tandy's Sensation is aptly named.

I urge anyone looking for a good all-around

MPC system to test-drive the Sensation."

-Greg Loveria

BYTE

"The Sensation is not only easy to

use, but quite a multimedia Swiss

Army knife."

-Selby Bateman

CD-ROM Today

"The Sensation is an excellent machine

that does a lot and does all of it well."

-Eddie Huffman

Compute

"Tandy's Sensation is a

state-of-the-art home com

puter that works well and

offers a lotfor the money. "

-Howard Blumenthal

Hardware Review,

United Feature Syndicate

J
Ukc yours in mind. Its multimedia capabilities

and user-jnendly technology mean everyone in

your home can put it to use. So why iwt put it

to the test? Experience the Sensation firsthand

at your neighborhood Radio Shack. Chances

are, you'll find it's compatible with you, too.
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TEST LAB

Edited by Mike Hudnall

Reviews by Richard C. Leinecker

Does your present computer

setup allow you to be as pro

ductive as you can be?

With each new generation

of hardware and software, this is

a question you've got to ask if you

want to maintain a competitive

edge. The arrival of stand-alone

fax machines provided a tremen

dous productivity boost. Then

computer fax cards entered the

work scene, offering ease of use,

even more convenience, and

even greater productivity bene

fits. Now these cards are faster,

less expensive, and more capa

ble than ever; and a number of

companies are ready to take

advantage of this market by offer

ing fax packages, many of which

have OCR capabilities.

The benefits of computer fax

ing were clear to me from the first

day I used one of these packag

es. For months I wrote messages

in Microsoft Word, printed them

on my LaserJet, faxed them from

the machine, and then threw

them in the garbage. After my gar

bage can filled up enough times,

after my LaserJet needed a new

toner cartridge, and after I forgot

to resend enough faxes after

busy signals, I looked for a better

way. The complete solution to all

of these problems was my fax

board and fax software. This

month's Test Lab covers ten of
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the best Windows-based fax soft

ware packages on the market.

Using this technology begins

the transition to a paperless office.

Instead of printing to my LaserJet

from Word, I now print to the fax

board. I select the fax board from

the Windows printer setup. Then,

every time ! print, the document

routes to the fax board. No more

full garbage cans and depleted ton

er cartridges from faxing!

Getting busy fax machines

doesn't bother me. I simply sched

ule outgoing faxes and let the soft

ware worry about trying again lat

er. No more irate phone calls

asking where the fax is!

These fax packages do a lot

more than I need. But some of

you are probably looking for just

such capabilities. You can set up

software to send documents on

a regular basis. Let's say, for

example, that you have a sales

staff that needs current inventory

and pricing information daily. Eve

ry day at 5:00 a.m., your fax soft

ware can dial them all with the cor

rect information based on a file

on your hard drive.

If you have several people on-

site who all get faxes, you'll find

this feature helpful: Fax software

gives you the ability to set up sep

arate incoming boxes. This

makes it possible for each person

to print out his or her own faxes.

That's good because you don't

have to worry about a fax's going

to the wrong desk and lying

there for weeks. Another advan

tage is the security that's provid

ed to each person. Sensitive fax

es aren't open to unwanted eyes.

!( you do have something on

paper that you need to fax, you'll

need a scanner, too. Most of the

packages easily import from scan

ners. Here again, the fax-card-

BilFax Easy—$89

BIT SOFTWARE

47987 Fremont Blvd.

Fremont, CA 94538

(510) 490-2928

and-software solution is better

than the old way. Once you have

a document scanned in, you can

load it into your favorite paint pro

gram or work with it using the fax

software's built-in graphics tools.

If necessary, you can use optical

character recognition to convert

a fax to editable text.

I still have my dedicated fax

machine. For the types of incom

ing faxes I get, it's ideal. But for my

outgoing faxes, you won't catch

me using it. Once you take a

close look at the packages in this

month's Test Lab, you may decide

that they can solve many of your

communication problems, too.

RICHARD C. LEINECKER

BITFAX EASY
Many of you grew up on BitCom,

the terminal program that at one

time seemed to come with most

of the modems sold. The same

folks who developed BitCom ap

plied their telecommunications

skills to the next logical step—

fax software. If you're accus

tomed to BitCom, you might

learn to use BitFax without much

difficulty. It occupies a middle

point between older DOS-based

software and hardcore Windows

technology.

I know people who won't

touch Windows software unless it

follows every standard Windows

interface technique in existence.

I also know people who're used

to DOS software and need the

chance to ease into Windows. Bit-

Fax bridges the two extremes. It

doesn't completely follow the Win

dows interface standards, using

a smaller-than-usual screen and

2-D, rather than 3-D, buttons, for

example. On the other hand, the

program doesn't stay strictly with

old DOS-style techniques. This is

neither good nor bad; just be

sure that this is what you want be

fore you consider BitFax.

This version of BitFax includes

an advanced OCR technology

called Caere AnyFax technology.

In the three programs I tested
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the best Windows-based fax soft­
ware packages on the market. 

Using this technology begins 
the transition to a paperless office. 
Instead of printing to my LaserJet 
from Word, I now print to the fax 
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the Windows printer setup. Then, 
every time I print. the document 
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and-software solution is better 
than the old way. Once you have 
a document scanned in, you can 
load it into your favorite paint pro­
gram or work with it using the fax 
software's bui ll-in graphics tools. 
If necessary, you can use optical 
character recognition to convert 
a fax to editable text. 

I still have my dedicated fax 
machine. For the types of incom­
ing faxes I get, it's ideal. But for my 
outgoing faxes, you won' t catch 
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close look at the packages in th is 
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of the modems sold. The same 
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software and hardcore Windows 
technology. 

I know people who won 't 
touch Windows software unless it 
follows every standard Windows 
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to DOS software and need the 
chance to ease into Windows. Bit­
Fax bridges the two extremes. It 
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a smaller-than-usual screen and 
2-D, rather than 3-D, buttons, for 
example. On the other hand, the 
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an advanced OCR technology 
called Caere AnyFax technology. 
In the three programs I tested 



that use it, this OCR technology

produced admirable results. The

scores for these programs were

about as good as the scores for

any others. In my benchmark

test, BitFax scored 77 percent.

That's outstanding, especially con

sidering that the benchmark test

has some built-in procedures

that lower the scores. You won't

have any trouble using the files it

saves as long as you're willing to

spend a few minutes editing the

few characters that go awry.

BitFax's fax viewer didn't have

many features, but of the viewers

covered in this roundup, this one

was probably the easiest to use.

Buttons and pull-down menus let

you easily rotate, scale, and

page through the fax document.

For most people, this is enough—

and the viewer is truly easy to

use.

With most of the fax packages,

you have to identify the card

you're using. With BitFax, I didn't

have to. Some of the features I

looked for were missing from this

package. I couldn't find a way for

incoming faxes to automatically

print, nor could I find any scan

ner support. Also, there didn't

appear to be any way to import

and export phone book lists—a

capability you'd really miss if you

already have your phone num

bers and addresses in electronic

BitFax Easy

File Help

Transmit Fax Transmit Log Recede Fax RecweLog

Phone Book Setup

format. However, even these omis

sions don't prevent BitFax from

being a good choice for a num

ber of people. And this latest ver

sion of the software installs more

easily than the previous version,

has improved documentation,

and now comes with BitCom, a

terminal program.

If you want software that

sends faxes, receives faxes, and

does OCR conversion, and if you

don't need your fax software to

do anything else, this could be a

good choice for you. Particularly

if you still feel more comfortable

with DOS-based software, give

BitFax a look.
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DATAFAX 4.01
This is no ordinary fax software.

The designers at Trio made sure

DataFAX went beyond other fax

software by including extras that

most people don't even think of.

Besides working on my stand

alone system, it's network ready.

Cover pages can be converted to

DataFAX 4.01—$129

TRIO INFORMATION SYSTEMS

8601 Six Forks Rd., Ste. 615

Raleigh, NC 27615

(800) 880-4400

(919) 846-4990

28 different languages. A slightly

different fax protocol needed

when communicating with Ger

man fax machines can be turned

on. And the OCR conversion proc

ess exports to a number of popu

lar word processor formats.

All of the features you'd expect

are there. You get background

sending and receiving, OCR con

version, graphical editing tools,

and scheduled transmissions.

They're all admirably implement

ed; just click on a button or menu

selection. DataFAX uses more but

tons with icons than the other fax

software. Although it took me a bit

longer to learn what each one rep

resented, once I did, the interface

was very easy to use.

In examining DataFAX, I

received the impression that the

designers didn't look at other fax

software during the design proc

ess. They seemed to start from

scratch as they created their idea

of the perfect fax software.

During the installation, as

DataFAX copies each file to the

hard drive, a message tells you

exactly what the file does. I've nev

er seen an install program do that,

but it sure was a nice change.

Also, that the software which runs

on my system is network ready dis

tinguishes this product from other

fax packages. Most companies

charge plenty for their network

versions. The international sup-
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that use it, this OCR technology 
produced admirable results. The 
scores for these programs were 
about as good as the scores for 
any others. In my ben chmark 
test , BitFax scored 77 percent. 
That's outstanding , especially con­
Sidering tha t the benchmark test 
has some bui lt-in procedures 
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have to. Some of the features I 
looked for were missing from this 
package . I couldn't find a way for 
incoming faxes to automatically 
print, nor could I find any scan­
ner support. Also, there didn ' t 
appear to be any way to import 
and export phone book lists-a 
capability you'd really miss if you 
already have your phone num­
bers and addresses in eleclronic 

~ Trio 
~?~---

-:::::---
,,J ~ 
mJ 

== BitFax Easy 
.Eile 

:e d _u 
~ ~-=: ::..-=::;-

Transmit Fax Transmit L09 

~a' 
~ 
PhoneBoolc Setup 

format. However, even these omis­
sions don' t prevent BitFax from 
being a good choice for a num­
ber of people. And this latest ver­
sion of the software installs more 
easily than the previous version, 
has improved documentation , 
and now comes wi th BitCom, a 
terminal program. 

If you want software tha t 
sends faxes, receives faxes, and 
does OCR conversion , and if you 
don' t need your fax software to 
do anything else, this could be a 
good choice for you. Particularly 
if you still feel more comfortable 
with DOS-based software , g ive 
BitFax a look. 
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when communicating with Ger­
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on. And the OCR conversion proc­
ess exports to a number of popu­
lar word processor formats. 

All of the features you 'd expect 
are there. You get background 
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version. graphical editing tools , 
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They're all admirably implement­
ed ; just click on a button or menu 
selection. DataFAX uses more but­
tons with icons than the other fax 
software. Although it took me a bit 
longer to learn what each one rep­
resented, once I did, the interface 
was very easy to use. 

In examining DataFAX, I 
received the impression that the 
designers didn' t look at other fax 
software during the design proc­
ess . They seemed to start from 
scratch as they created their idea 
of the perfect fax software. 

During the installat ion , as 
DataFAX copies each file to the 
ha rd drive, a message tells you 
exactly what the fi le does. I've nev­
er seen an install program do that, 
but it sure was a nice change. 
Also, that the software which runs 
on my system is network ready dis­
tinguishes this product from other 
fax packages. Most companies 
charge plenty for thei r network 
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port, something else not found in

the other fax software, may find

favor with you if you do much over

seas faxing. Sending a cover

sheet to Paris with French titles is

pretty impressive.

Here's another feature you

might like. DataFAX has the reg

ular front-end program like all the

others, but there's a special small

er version called Captive that can

be loaded and always stays on the

screen as a small window, ready

to be called upon when needed.

Clicking on the button activates it

and gives you several other choic

es that let you do quick operations

such as sending a fax note or cap

turing part of the screen to fax. You

can even drag files from the File

Manager to it, and it will send

them as faxes!

The OCR conversion of faxes to

text worked adequately. The nic

est part was the ability to save the

files in ASCII, Excel, Word, Lotus,

WordPerfect, and Ami Pro formats.

Changing program configura

tion is easy. Menu entries take

you right to dialog boxes that let

you change any part of the pro

gram's setup. That's important

because it can be hard to match

the setup to your fax/data modem

card the first time. For most of the
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fax software, I needed at least

two or three tries. You'll be glad

you can change the program con

figuration if things don't work the

first time around.

DataFAX is a fine piece of soft

ware. It performed well for me on

a stand-alone PC. If you need net

work capabilities or do a lot of

international faxing, that might tip

the scales for you in the direction

of DataFAX.

Circle Reader Service Number 372

DELRINA WINFAX

PRO 3.0
After spending time with Delrina

WinFax Pro, I could just imagine

the planners and developers sit

ting around thinking about what

they could possibly include in

this latest version so that it would

top the previous version. The re

sulting package, if not the abso

lute best, is pretty close. During

Delrina WinFax Pro 3.0—$129

DELRINA

6830 Via del Oro, Ste. 240

San Jose, CA 95119

(800) 268-6082

the testing, I opened the manual

for a total of 2 minutes. After that,

I read for 20 minutes to make an

assessment for my rating. When

something this complex doesn't

need a manual, it says a lot

about the software.

All of the standard features are

there: background sending and

receiving, scheduled transmis

sions to individuals or groups

from one of the phone lists, OCR

conversion to text files, and gra

phical editing tools. These features

deserve more than casual men

tion, because they're the result of

years of hard work. But in this day

and age, we expect outstanding

software—so I'll go on to mention

the exceptional points.

WinFax Pro uses a third-party

technology called Caere AnyFax

technology. The three programs

in our roundup that use it per

formed OCR conversion about as

well as any of the other fax pro

grams. Bear in mind that the com

parison program I used had

some built-in procedures that

tend to lower the score from 100

percent, even for perfectly

matched files. Yet WinFax Pro

came up with a 68-percent rate

of conversion, more than ade

quate to convert faxes to usable

text files.

If you'd rather skip the frills, the

next part won't interest you. But

most of us will appreciate that Win-
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port, something else not found in 
the other fax software, may find 
favor wi th you if you do much over­
seas faxing . Sending a cover 
sheet to Paris with French titles is 
pretty impressive. 

Here's another featu re you 
might like. DataFAX has the reg­
ular front-end program like all the 
others, but there's a special small­
er version called Captive that can 
be loaded and always stays on the 
screen as a small window, ready 
to be called upon when needed. 
Clicking on Ihe button activates it 
and gives you several other choic­
es that let you do quick operations 
such as sending a fax note or cap­
turing part of the screen to fax. You 
can even drag fi les from the File 
Manager to it, and it wil l send 
them as faxes! 

The OCR conversion of faxes to 
text worked adequately. The nic­
est part was the ability to save the 
files in ASCII, Excel, Word, Lotus, 
WordPerfect, and Ami Pro formats. 

Changing program configura­
tion is easy. Menu entries take 
you right to dialog boxes that let 
you change any part of the pro­
gram's setup . That's important 
because it can be hard to match 
the setup to your fax/data modem 
card the first time. For most of the 
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fax software, I needed at least 
Iwo or three Iries. You'll be glad 
you can change the program con­
figuration if things don' t work the 
first time around. 

DataFAX is a fine piece of soft­
ware. It performed well for me on 
a stand-alone PC. If you need net­
work capabi lit ies or do a lot of 
inlernational faxing, that might tip 
the scales for you in the direction 
of DataFAX. 
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Free Trial

Dial By Modem 1-800-365-4636, Press return once or twice.

At Username, enter JOIMDELPHI. At Password, Enter CPT311

Compute doljis arc prondoc during trie tolHiee regislialion

DELPHI is the only major online

service to offer you full access to the

Internet. And now you can explore this

incredible resource with no risk. You get

5 hours of evening/weekend access to

try it out for free!

Use DELPHI'S Internet mail gateway

to exchange messages with over 10

million people at universities, companies,

and other online services such as

CompuServe and MCI Mail. Download

programs and files using FTP or connect

in real-time to other networks using

Telnet. You can also meet people on

the Internet. Internet Relay Chat lets

you "talk" with people all over the world

and Usenet News is the world's

largest bulletin board with over 3500

topics!

To help you find the information

you want, you'll have direct access

to powerful search utilities such as

"Gopher," "Hytelnet," "WAIS," and "the

World-Wide Web." If you aren't familiar

with these terms, don't worry; DELPHI

has expert online assistants and a large

collection of help files, books, programs,

and other resources to help get you

started.

Over 600 local access numbers are

available across the country. Explore

DELPHI and the Internet today. You'll be

amazed by what you discover.

DELPHI
QueslionsfC3U1-800-695.400S Eervf i

Attention Current Internet Users: See what DELPHI can offer you! Stockquotes, Grolier's Encyclopedia, newswires. and hundreds ofother services

are just a few keystrokes away. Telnet to delphi.com and enter the username and password above for a free trial.

Circle Reader Service Number 161

EXPLORE~INTERNET! 

"?¢" 
!~ ....... ::.tl 

\ , ,,' Y 
r 

.' 
~ 

FREETRIAL 

Dial By Modem '-800-365-4636, Press return once ortwic8. 
At Username, enter JOINDELPHI. At Password, Enter CPT311 

DELPHI is the only major online 

service 10 offer you full access to the 

Internet. And now you can explore this 

incredible resource with no risk. You get 

5 hours of evening/weekend access to 

try it out for free! 

Use DELPHI's Internet mail gateway 

to exchange messages w ith over 10 

million people at universities. companies. 

and other online services such as 

CompuServe and Mel Mail. Download 

programs and files using FTP or connect 

in real-time to other networks using 

Telnat. You can also meet people on 

the Internet. Internet Relay Chat lets 

you "talk" with people all over the world 

and Usenet News is the world's 

largest bulletin board with over 3500 

topics! 

To help you find the information 

you want, you'll have direct access 

to powerful search utilities such as 

"Gopher," "Hytelnet:· "WAIS," and "the 

World-Wide Web." If you aren't fam iliar 

with these terms, don't worry; DELPHI 

has expert online assistants and a large 

collection of help files, books, programs, 

and other resources to help get you 

started. 

Over 600 local access numbers are 

available across the country. Explore 

DELPHI and the Internet today. You'll be 

amazed by what you discover. 

DELPHI 
Attention Current Internet Users: See what DELPHI can offer you! Srockquores, Grolier's Encyclopedia, newswires, and hundreds of other services 
are JUSt a few keys!rokes away. Telner to delphi. com and enter (he usemame and password above for a free frial. 

Circle Reader Service Number 161 



TEST LAB

Fax Pro's cover sheets transform

boring and easily lost faxes into

experiences that people can't

ignore. I counted 105 different cov

er sheets, all customizable. The

next time I can't get results from

some company's tech support,

I'm going to send the cover

sheet with Shakespeare saying

"It would be a tragedy if the fol

lowing went unread." And for col

lecting past due invoices, I'll use

the one with a guy on a ledge say

ing "We're getting desperate!

Please drop us a check!" In all

seriousness, cover sheets like

these get results.

Another feature i liked was the

ability to show thumbnails of all

pages of a document. This can

be a great help if you want to

make sure your presentation has

the right overall effect.

Most fax software defaults to

automatic answer and reception.

WinFax Pro is different. When it's

installed, it doesn't automatically

answer calls. This small touch

might seem insignificant, but

wait until your phone line is dou

bling as a fax and you lose sev

eral calls because a caller gets a

carrier signal. All of the programs

can turn automatic answering off,

WinFax Pro's choice of defaults

demonstrates a real understand-
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ing of how the software is used.

The install program does its

best to identify your fax/daia

modem board and its COM port.

For mine, it guessed Class 1, but

then I couldn't send without trans

mission errors on the remote end.

I had to reinstall the software to

make the change. In the next ver

sion of WinFax Pro, I'd like to see

the ability to make such a change

without reinstalling the software.

As for background operations.

TIME REQUIRED TO SEND A FAX
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! noticed only slight hiccups.

There weren't any of the delays I

experienced with many of the oth

er packages. I had no trouble run

ning other applications while Win-

Fax Pro was in operation.

When I evaluate software, usu

ally there are dozens of features

I'd like to see added. Not so with

WinFax Pro. If you're looking for

power in a fax program, this is def

initely one to consider.

Circle Reader Service Number 373

ECLIPSE FAX WITH

OCR 1.21
Eclipse FAX with OCR 1.21 takes

a straightforward approach to fax

ing. If you aren't interested in a lot

of fancy buttons and cute touch

es, this package could be the

one you're looking for. While the

developers didn't waste effort on

frills, neither did they skip any

important features. Everything

you need to do your faxing is

included.

The package sends and re

ceives faxes manually or in the

background, and it is also capa

ble of scheduled transmissions. It

lets you keep multiple phone

books, use your scanner for input,
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I noticed only sl ight hiccups. 
There weren't any of the delays I 
experienced with many of the oth­
er packages. I had no trouble run­
ning other applications while Win­
Fax Pro was in operation. 

When I evaluate software, usu­
ally there are dozens of features 
I'd like to see added. Not so with 
WinFax Pro. If you're looking for 
power in a fax program, this is def­
initely one to consider. 
Circle Reader Service Numbor 373 

ECLIPSE FAX WITH 
OCR 1.21 
Eclipse FAX with OCR 1.21 takes 
a straighlforward approach to fax­
ing. If you aren't interested in a lot 
of fancy buttons and cute touch­
es, this package could be the 
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you need to do your faxing is 
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The package sends and re­
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DON'T
YOUR TAXES!

Let Personal Tax Edge do the work!
Stop the annual hassle of time-consuming and

costly tax preparation. Turn to Personal Tax

Edge—software that provides everything you

need to plan for and file your 1993 federal taxes.

Personal Tax Edge was used to complete over

900,000 returns last year and is now available

for DOS and Windows.

Accurate and easy!
it's easy to get started. Personal Tax Edge will act like your

own professional tax preparer and actually interview you.

From your answers, the program will automatically choose

the tax forms needed to accurately complete your return.

All the forms you'll ever need.
All commonly used forms and schedules are built right into

Personal Tax Edge and can be printed in an IRS-approved

manner on your own paper. Just print, sign and you're done!

Avoid errors!
Personal Tax Edge automatically performs all necessary tax

calculations eliminating costly errors. Like an accountant, it

audits your return, letting you know where you left out infor

mation and flagging entries that are common IRS audit triggers.

Get immediate answers to your tax questions.
Stop wading through IRS publications! Personal Tax Edge has

hot-key access to IRS instructions along with an online library

of over 300 tax-saving tips and planning ideas.

Rest easy with the double guarantee!
Personal Tax Edge comes with a 30-day money-back guaran

tee (excluding shipping). And if Personal Tax Edge makes a

calculation error, we'll pay the IRS penalty.

" Grand Prize Winner is Parsons' Personal Tax Edge...agreed 100%
with the accountant...took advantage of every tax law that was to
the benefit of the taxpayer."
NBC Today Show, March 29,1993
Rated tfl over TurboTax', TaxCuP, Easy Tax" and Am-TaX"

Make tax time easier
for only $19!

Normally $49, you can get the Personal Tax Edge

Final Filing Version (ships January 1994) for just

$19 (plus $5 shipping). Or, if you want to get a

head start on your taxes, order the Planning Version (starts ship

ping October 1993) and the final Filing Version for an additional

$12. When January arrives, your planning information auto

matically transfers to the final version. Input your final figures,

print, sign your return and mail. Doing your taxes has never

been easier!

Order today! Call toll free

1-800-223-6925 M
r -I-. nn inc tAJia MICROSOFT
fax your order 1-319-395-7449 WINDOWS

or mail the coupon to Parsons Technology. COMMTlBLE

Yes, send me Personal Tax Edge Final Filing Version for just
$19 (plus $5 shipping). Also available at retail stores in late January.

D Also send me the Planning Version

for an additional $12.
Also available at retail stores starting November 1.

l Sufpxt.
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and view and edit faxes. I found

the program's well-planned fea

tures clear and easy to use.

I frequently use faxes to con

tact people who haven't

answered voice mail. All I need to

do is to write them a note of sev

eral lines, letting them know what

I need. Even the most die-hard

voice-mail avoiders. it seems,

respond to a fax. Eclipse FAX'S

Quick Note feature takes you

through the simple process of

selecting a name from your

phone list with a double click,

then typing a short note. This is

consistent with the package's sim

ple approach. Even with several

other software packages in

stalled on my computer, I came

back to Eclipse FAX when I need

ed to send a one- or two-line fax.

Another handy Eclipse FAX fea

ture is its ability to index a collec

tion of faxes. With this feature,

browsing or searching through

your faxes is a snap. To find a par

ticular fax, just enter a keyword

that matches a keyword you

typed in when the document was

saved. The program also facili

tates searches by offering a vari

ety of ways of sorting information.

Eclipse FAX occasionally

takes control of Windows for sev

eral seconds, most notably in the

period of 15-20 seconds when it

first connects to a remote fax. Dur

ing transmission, there are also

periods of 2-3 seconds between

pages when the program takes

control of Windows. It's easy to

start clicking the mouse and press

ing keys during these periods,

but that can be trouble. Each
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Eclipse FAX with OCR 1.21—$129

PHOENIX TECHNOLOGIES

Eclipse Division

846 University Ave.

Norwood, MA 02062

(800} 452-0120

time you click or press, Windows

remembers; and once the active

application regains control, your

clicks and keypresses will all be

executed in rapid succession. I

spent plenty of time restoring my

icons to where they used to be,

after numerous pent-up mouse

clicks were released.

On one occasion, I used the

program to convert a fax to a text

file with the OCR feature. This re

quired a great deal of processor

time and involved large numbers

of disk accesses. During a back

ground send, the conversion

caused an unexpected delay for

the remote fax device because the

remote device terminated the con

nection and reported a communi

cation error. Since it happened

only once, and that was during unu

sually heavy system use, I don't

think it's a problem. My stand

alone fax machine occasionally

can't complete a transmission for

one reason or another.

If you're the type who gets

right io business and would rath

er forgo frills, this might be your

package. I like it because it

doesn't take up much disk space

and it's easy to use to send a

quick note.

Circle Reader Service Number 374

FAXMASTER
Caere, the company that devel

oped the AnyFax OCR technolo

gy, licensed by several other com

panies, has also developed its

own fax software. With such a

significant part of the fax technolo

gy mastered and at Caere's dis

posal, it's no wonder. FaxMaster

is an easy-to-use alternative to

the other packages. Though not

as full-featured as some other fax

packages, this product boasts a

look and feel that may make it

your first choice.

All of the important features

are there and are professionally

implemented. Sending or receiv

ing faxes is simple and effortless.

Scanner support, scheduled trans

missions, a viewer, and a phone

list provide the tools to maximize

productivity. Missing are less-impor

tant features, such as graphical

editing tools, the ability to import

and export phone lists, and the abil-
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the program's well·planned fea· 
tures clear and easy to use. 

I frequently use faxes to con­
tact people who haven't 
answered voice mail. All I need to 
do is to write them a note of sev­
erallines, letting them know what 
I need. Even the most die-hard 
voice-mail avoiders, it seems, 
respond to a fax . Eclipse FAX's 
Quick Note feature takes you 
through the simple process of 
selecting a name from your 
phone list with a double Click , 
then typing a short note. This is 
consistent with the package's sim­
ple approach. Even with several 
other software packages in­
stalled on my computer, I came 
back to Eclipse FAX when I need­
ed to send a one- or two-line fax. 

Another handy Eclipse FAX fea­
ture is its ability to index a collec­
tion of faxes. With this feature, 
browsing or searching through 
your faxes is a snap. To find a par­
ticular fax, just enter a keyword 
that matches a keyword you 
typed in when the document was 
saved. The program also facili­
tates searches by offering a vari­
ety of ways of sorting information. 

Eclipse FAX occasionally 
takes control of Windows for sev­
eral seconds , most notably in the 
period of 15-20 seconds when it 
first connects to a remote fax. Dur­
ing transmission, there are also 
periods of 2-3 seconds between 
pages when the program takes 
control of Windows. It 's easy to 
start clicking the mouse and press­
ing keys during these periods, 
but that can be trouble . Each 
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time you click or press, Windows 
remembers; and once the active 
application regains control, your 
clicks and keypresses will all be 
executed in rapid succession. I 
spent plenty of time restoring my 
icons to where they used to be, 
after numerous pent-up mouse 
clicks were released. 

On one occasion, I used the 
program to convert a fax to a text 
file wi th the OCR feature. This re­
quired a great deal of processor 
time and involved large numbers 
of disk accesses. During a back­
ground send, the conversion 
caused an unexpected delay for 
the remote fax device because the 
remote device terminated the con­
nection and reported a communi­
cation error. Since it happened 
only once, and that was during unu­
sually heavy system use, I don't 
think it's a problem. My stand­
alone fax machine occasionally 
can't complete a transmission for 
one reason or another. 

If you're the type who gets 
right to business and would rath­
er forgo frills, this might be your 
package. I like it because it 
doesn't take up much disk space 
and it's easy to use to send a 
quick note. 
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Caere , the company that devel­
oped the AnyFax OCR technolo­
gy, licensed by several other com­
panies, has also developed its 
own fax software. With such a 
significant part of the fax technolo­
gy mastered and at Caere's dis­
posal, it's no wonder. FaxMaster 
is an easy-ta-use alternative to 
the other packages. Though not 
as full-featured as some other fax 
packages, this product boasts a 
look and feel that may make it 
your first choice. 

All of the impor tant features 
are there and are professionally 
implemented. Sending or receiv­
ing faxes is simple and effortless. 
Scanner support, scheduled trans­
missions, a viewer, and a phone 
list provide the tools to maximize 
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We look terrific
in basic black...

equally stunning
in color.

iE ALL-NEW STAR SJ-144: Star's achievements are

mpressive in black and white. But it's in full color that

they really dazzle. Now this same brilliance can be

brought to your documents at an incredibly affordable

price with the full color, laser-quality Star SJ-144.

Star's all new SJ-144 produces vibrant color images

far better than any ink jet. And the

SJ- 144's black and white print quality is

so sharp and clear, it actually exceeds

the resolution of most laser printers by

20%, In fact, the SJ-144 is more than a

match for most any

laser printer in every

area but one: price.

AtaMSRPofjust

, $599,* the SJ-144

\ offers greater value

than any other

printer available

I today. For a free

product brochure

and the dealer nearest you,

■" 1-800-447-4700.

"Dealer price may vary.

Circle Reader Service Number 203

THECOMPUTE&PRINTER

~-~ 
~"-c­I..:..·r: d 

t J 



TEST LAB

ity to change screen colors.

Making a complex piece of soft

ware easy to use is no small feat,

but Caere has managed to do it.

At the top of the screen is the pull

down menu and, below that, six

icons representing the major pro

gram functions. The remainder of

the screen contains either thumb

nail documents from which you

can select or a full view of a

selected document. I like being

able to select from thumbnails;

it's much easier and more enjoy

able to select from these miniatur

ized representations of faxes

than from a list of faxes (usually

with dates and times as their only

identifiers).

Of course, Caere's OCR tech

nology is state-of-the-art. The

AnyFax technology is easily rec

ognizable during the conversion

process; you see an image of the

fax page and watch the text

become highlighted as the pro

gram processes it. You can also

see a small window with an ex

panded piece of text whiie it's

operating. FaxMaster scored a

64 percent—not the best score of

the lot. but pretty good. Two fac

tors that can affect my compari

son of the OCR-produced docu

ment to the original document are

pagination marks and inserted

form feeds. While pagination and

form feeds are useful features,

they accounted for FaxMaster's

lower-than-expected score in the

comparison; if the pagination

marks are important to you, or

you need form feeds tor easy print

ing, don't let the score diminish

your appreciation of this pack-
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FaxMaster—$109

CAERE

100 Cooper Ct.
Los Gatos, CA 95030

(800) 535-SCAN

age's OCR capabilities.

The computer industry has its

share of jargon and buzzwords. I

easily added some of these

words to the program's user dic

tionary so that it would have an eas

ier time recognizing them during

OCR conversion. This was helpful,

since my test document had

words like dBASE, Excel, and AS

CII. Adding words to the user dic

tionary that commonly appear in

faxes will improve accuracy.

Most people don't adequately

appreciate the value of easy ac

cess to a program's setup. After

spending a large block of time

with this month's fax software

packages, I think I appreciate the

value of this easy access more

than ever. Thankfully, FaxMaster

makes its setup parameters read

ily available from several pull

down menu entries.

I particularly enjoyed using

FaxMaster. largely as a result of

its easy-to-use interface and easy

feature presentation. I didn't

WHAT IS OCR AND WHY

DO YOU NEED IT?

When a fax comes in, regardless of

what was used to create it, it's real

ly a picture rather than a text file.

This picture can't be loaded into

a word processor for editing. So, if

you received a fax from someone

with information that had to be

faxed to someone else, you

couldn't just load ii into WordPer

fect, make some changes, and

send it on. You'd have to manually

retype it, edit it, and then send it.

One other disadvantage to these

picture files is that they lake up far

more room on your hard drive than

text files. That might be a problem

for you if you're anything like me. My

hard drive is constantly full!

Optical character recognition

(OCR) has been developed to the

point that it can solve these problems

by converting a picture file to an AS

CII or word processor file. Many of

the fax packages have this capabili

ty buill in, and it adds a powerful tool

to your fax manipulation arsenal.

Now you can convert the incoming

data to text files and use your word

processor to edit them.

OCR isn't perfect. You'll be disap

pointed if you expect 100-percent

accuracy. But correcting a few er

rors is surely better than retyping an

entire document.

—RICHARD C. LEINECKER

lie tail View Seiid/ftcceivc Communications Setui
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ity to change screen cotors. 
Making a comptex piece of soft­

ware easy to use is no smatt feat, 
but Caere has managed to do it. 
At the top of the screen is the pull ­
down menu and , betow that, six 
icons representing the major pro­
gram functions. The remainder of 
the screen contains either thumb­
nait documents from which you 
can setect or a full view of a 
setected document. t like being 
abte to setect from thumbnaits; 
it's much easier and more enjoy­
abte to setect from these miniatur­
ized representations of faxes 
than from a tist of faxes (usually 
with dates and times as their onty 
identifiers). 

Of course, Caere's OCR tech­
notogy is state-of-the-art. The 
AnyFax technotogy is easity rec­
ognizabte during the conversion 
process; you see an image of the 
fax page and watch the tex t 
become hightighted as the pro­
gram processes it. You can atso 
see a small window with an ex­
panded piece of text wh ite it 's 
operating . FaxMaster scored a 
64 percent-not the best score of 
the tot, but pretty good. Two fac­
tors that can affect my compari­
son of the OCR-produced docu­
ment to the originat document are 
pag ination marks and inserted 
form feeds. White pagination and 
form feeds are usefut features, 
they accounted for FaxMaster's 
tower-than-expected score in the 
comparison ; if the pagination 
marks are important to you , or 
you need form feeds for easy print­
ing, don' t tet the score diminish 
your appreciation of th is pack-
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age's OCR capabitities. 
The computer industry has its 

share of jargon and buzzwords. t 
easily added some of these 
words to the program's user dic­
tionary so that it woutd have an eas­
ier time recognizing them during 
OCR conversion. This was helpfut, 
since my test document had 
words like dBASE, Excel, and AS­
CII. Adding words to the user dic­
tionary that commonly appear in 
faxes wi ll improve accuracy. 

Most people don't adequatety 
appreciate the value of easy ac­
cess to a program's setup. After 
spending a large block of time 
with this month's fax softwa re 
packages, t think t appreciate the 
vatue of th is easy access more 
than ever. Thankfully, FaxMaster 
makes its setup parameters read­
ity avaita ble from severat pull­
down menu entries. 

I part icularly enjoyed using 
FaxMaster, largely as a result of 
its easy-to-use interface and easy 
feature presentation. t didn' t 

WHAT IS OCR AND WHY 
DO YOU NEED IT? 

Whe'l a fax comes in, regardless of 
what was used to create it. it's real· 
Iy a picture rather than a text file. 

This picture can' t be loaded into 
a word processor for editing. So, if 
you received a fax from someone 
with information that had to be 
faxed to someone else, you 
couldn"t just load it into WordPer­
fect. make some changes. and 
send it on. You'd have to manually 
retype it, edil it. and then send it. 

One other disadvantage to these 
picture files is that they lake up far 
more room on your hard drive than 
text files. Thai might be a problem 
for you if you're anything like me. My 
hard drive is constantly lull! 

Optical character recognition 
(OCR) has been developed to the 
poinllhat it can solve these problems 
by converting a picture file to an AS­
CII or word processor file. Many of 
the lax packages have this capabili­
ty bum in, and it adds a powerful tool 
to your fax manipulation arsenal. 
Now you can convert the incoming 
data to text files and use your word 
processor to edit them. 

OCR isn't pertee!. YOU'll be disap­
pointed if you expect 100-percent 
accuracy. But correcting a few er­
rors is surely better than retyping an 
entire document. 
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-=.. -0. _ 
-~ _ ~;:s. -

i:-- -



\

p Multi-Planer Conquest Simulation
Finally, you can conquer your friends in state-of-the-art graphic splendor! Amass armies with your choice of units, then invade!

Watch your back, though - you'll need to divide your forces with care to avoid being conquered yourself!

Global Domination is turn-based and features modem play; a wide variety of historic opponents from which to choose; random

world generator; large number of units; spies; diplomacy & subversive activists; by far the best graphics and sound ever seen in

a conquest game; and even more fun than Napoleon had at Waterloo!

Take your ego for a rollercoaster ride as you

see your empire rise and fall!
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graphically stunning animated combat!
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open the manual until it was time

to rate it. There were no setup

problems, so I was up and run

ning in less than five minutes.

Take a serious look at FaxMaster.

Its strong points might make it

just what you need.

Circle Reader Service Number 375

FAXWORKS PRO 3.0
The programmers at SofNet really

know fax technology. Their install

program found out practically eve

rything about my fax/data modem

card. I learned things about it that

weren't in the manual, including

the chip type and revision number.

FaxWorks Pro 3.0—$129.99; $64.99

for lower-end version without OCR

and advanced fax management and

annotation tools

SOFNET

380 Interstate North Pltwy., Ste. 150

Atlanta, GA 30339

(800) 4-FaxWorks

(404) 984-80B8

This mastery of the technology

translated into worry-free fax send

ing and receiving.

The features you'd expect are

there: sending and receiving,

OCR conversion to text files,

phone lists, scanner support, and

an easy-to-use viewer. You'll also

find one of the best cover page

creation utilities, which includes

hundreds of clip art images.

If you don't want to waste time

trying to correctly configure your

fax software, or if you're afraid

you'll never figure it out and

might really mess something up,

FaxWorks Pro's easy installation

makes it a good choice. By con

trast, I spent several days config

uring, reconfiguring, and reinstall

ing some of the other software to

get everything working. That's a lot

of time for someone who's compe

tent and computer-literate.

OCR CONVERSION ACCURACY

30 COMPUTE NOVEMBER 1993

There's one feature in this pack

age that I've never seen in any oth

er software, and that's a quick

way to access system configura

tion files. Using a puil-down

menu, you can view and edit

your WIN.IN) and FAX-

WORKS.INI, among others. If I'd

experienced trouble getting

things to work, this might have

been a valuable ability. I guess

the folks at SofNet wanted to

make sure their tech support peo

ple could easily help customers

in case there was a problem.

The main screen in FaxWorks

Pro isn't fancy, but the six icons

are enough to help you navigate

without much need to pull down

menus. One icon calls up what

SofNet calls a FaxTracker, which

is a general fax maintenance win

dow. What I liked best about this

screen was the array of radio but

tons at the top that change it

from a send log to a receive log

to the file access dialog box to

the file cabinet. When you click

on these buttons, the function of

the FaxTracker changes, but you

OCR CONVERSION

ACCURACY
Each of the fax packages received a

ten-page document with nothing but

straight ASCII text. There were no

lines or other marks that couldn't be con

verted to text. The faxes were then con

verted to text files and compared with

the original document from which the

faxed printout was made.

The program that I used to compare

the files employs some procedures

that make it impossible for any of

these fax products to score 100 per

cent. Files that are identical to the origi

nal document score 92 percent, so any

score close to that is pretty good. The

best score was 79 percent—good

enough that some quick editing gave

me a usable tile.

For my own curiosity, I tried a hand

written note as well. None of the OCR

technologies in these fax packages

scored better than 1 percent. I guess

we're still at least a few years away

from OCR technology that does well

with handwritten files.

—RICHARD C. LEINECKER
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open the manual until it was time 
to rate it. There were no setup 
problems, so I was up and run­
ning in less than five minutes. 
Take a serious look at FaxMaster. 
Its strong points might make it 
iust what you need. 
Circle Reader Se~lce Number 375 

FAXWORKS PRO 3.0 
The programmers at SofNet rea lly 
know fax technology. Their install 
program found out practically eve­
rything about my fax/data modem 
card. I learned things about it that 
weren't in the manual, including 
the chip type and revision number. 

FaxWorks Pro 3.o-S129.99; S64.99 
lor lower·end version wlthoul OCR 
and advanced lax managemenl and 
annotallon tools 

SOFNET 
380 Interstate North Pkwv., Ste. 150 
Allanta, GA 30339 
(800) 4-FaxWorks 
(404) 964-8088 

This mastery of the technology 
Iranslaled into worry-free fax send­
ing and receiving. 

The features you'd expect are 
there: sending and receiving . 
OCR conversion to text files , 
phone lists, scanner support, and 
an easy·to·use viewer. You'll also 
find one of the best cover page 
creation utilities, which includes 
hundreds of clip art images. 

If you don' t want to waste time 
Irying to correctly configure your 
fax software , or if you 're afraid 
you 'll never figure it out and 
might really mess something up, 
FaxWorks Pro's easy installation 
makes it a good choice. By con· 
trast, I spent several days config· 
uring, reconfiguring, and reinslall· 
ing some of the oiher software to 
get everything working. That's a lot 
of time for someone who's compe­
tent and computer·literate. 

OCR CONVERSION ACCURACY 
aD 

arnER 

l- I-

. L ...L.iil 
WORSE 

60 
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There's one feature in this pack· 
age that I've never seen in any oth· 
er software, and that's a quick 
way to access system configura· 
tion files. Using a pull-down 
menu, you can view and edit 
your WIN .INI and FAX· 
WORKS.INI , among others. If I'd 
experienced trouble getting 
things to work , th is might have 
been a valuable ability. I guess 
the folks at SofNet wanted to 
make sure their tech support peo· 
pie could easily help customers 
in case there was a problem. 

The main screen in FaxWorks 
Pro isn't fancy, but the six icons 
are enough to help you navigate 
without much need to pull down 
menus. One icon calls up what 
SofNet calls a FaxTracker, which 
is a general fax maintenance win­
dow. What I liked best about th is 
screen was the array of radio but· 
tons at the top that change it 
from a send log to a receive log 
to the file access dialog box to 
the file cabinet. When you click 
on these buttons, Ihe function of 
the FaxTracker changes, but you 

OCR CONVERSION 
ACCURACY 

Each of the fax packages received a 
len-page document with nothing but 
straight ASCII lexl . There were no 
lines orother marks that cooldn't becon­
verled to lext. The faxes were then con­
verted to text files and compared with 
the original document from which the 
faxed printout was made. 

The program that I used to compare 
the files employs some procedures 
that make it impossible for any of 
these fax products to score 100 per­
cent. Files that are identical to the origi­
nal document score 92 percent, so any 
score close to that is pretty good. The 
best score was 79 percent-good 
enough that some quick editing gave 
me a usable file. 

For my own curiosity. I tried a hand­
written nole as well. None of the OCR 
technologies in these fax packages 
scored beller than t percent. I guess 
we're still at least a few years away 
from OCR technology that does well 
with handwritten fi les 

-RICHARJ C. lElfl.ECKER 



EVEN THE BEST EQUIPMENT NEEDS SDLID SUPPORT.

K

tUNDMAN 16. THE BEST SUPPORTED CD-QUAUTY SOUND BOARD IN THE BUSINESS.

SoundMan" 16 is endowed with 7 day-a-week technical support, a 3-year free replacement

< . warranty, a limited lifetime warranty, and discount hardware upgrades. SoundMan includes

„ .< ^>\ 16 bit, 44.1 KHz sampling/playback, a 20-voice Yamaha OPL-3 stereo synthesis chip, sound-

\V\ enhanced jumperless installation, and a bundle of multimedia titles including MCS

MusicRack, Screen Craze II and ICON Hear-IT Lite. It's guaranteed 100%

SoundBlaster" and AdLib* compatible, and is the only 16-bit sound board backed by

Logitech's reputation for quality and service. Pick one up at your local dealer, or call 1-800-732-2957.
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Price a new

Mustang. Or just

learn everything

about it.

Shop. Rut Jon t Jrop

\ecd a 100%

cotton pinpoint

oxfordshirt with

button-down collar?

In ecru?

Try on our

Electronic Mall'

Dive deep

into aquarium lore.

Like whether a

canister or protein

filter is better

for a IlO-gallon

saltwater tank.

Finally a computer information
service you carit outgrow.

Nomatterhowhardyou try.

Learn how to monitor

militarysatellites.

(They watch us,

why shouldn V we

watch them?)

find outjust what

the heck a zither is

No matter what you're into, you can get more out

of CompuServe.

You can range widely over a list of services that will

help you, entertain you, teach you, and challenge you. Or,

you can delve deeply into favorite topics, learning (or even

teaching) more, meeting experts, and making friends with

people who share your interests.

Because CompuServe is Tilled with people, from

lalk to twice as many people about

parallel universes.

beginners to experts. So you can share software or work

out a few personal computer bugs with your systems

designer on Monday, battle a nefarious evildoer from

Cleveland on Tuesday, and fax someone a list of bed and

breakfasts in Vermont on Wednesday.

And that still leaves you the rest of the week to

keep exploring. In fact, the more you use CompuServe,

the more uses you'll find for it. It's the one computer

Shop. Bill don't drop. 
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people who share your intcrcs ts. 

BecJuse CompuSeTvc is fi lled with people, rrom 
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th~ heck a zuher IS. 
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beginners to experts. So you can share sortware or work 

Ollt a rew personal computer bugs with your sys tems 

deSigner on Monday, batt lc a nefa rious cvildoer from 

Cleveland on Tuesday, and fax someone a list of beel al1(1 

breakfasts in Vermont on Wednesday. 

And that still leavcs you the rest of the week to 

kc(:p exploring. In ract, the ma rl' YOll lise CompuServc, 

the marc uses you'll find for it. Its the one computer 



learn a sensible way to

ci i he dollars to start

a new business.

Find out how in the

world to applyJot a

Find out whyyour PC won t

talk toyour LAN. And what

you can do about it.

Copy down a truly delicious

toju recipe. (Really!)

Discover a good

place to dive, or get

the lowdown on bouyancy

compensators.

un

Get the current phone number ofyour

oldfriend from high school, and tell his

new wife whyyou used to call him "Stinky.

information service you won't outgrow. But you will have a

wood time trying.

For a low one-time membership fee and $8.95 a

month, you can use our most popular services as often as

you like: news, sports, weather, shopping, reference mate

rials, our electronic mail service of up to 60 messages a

month, and more. Plus, there's a whole universe of other,

extended options available at nominal additional charges.

Your first month on CompuServe will be free, and we'll give

you a 525 usage credit to explore our extended services.

To buy a CompuServe Membership Kit, see your com

puter dealer. For more information, or to order direct, call

1 800 848-8199 (614 457-0802 for international inquiries).

CompuServe9
The information service you won't outgrow/
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information service you won't outgrow, But you will have a 

good time trying. 

I=o r a low one- time membership fee and $8.95 a 

month, YOli can lise Ollr most popular services as often as 

YOli like: news, spo rts, weather, shopping, reference mate­

ria ls, our electronic ma il service of up to 60 messages a 

month, and more. Plus, there's a whole un iverse of other, 

ex tended options available at nominal add itional charges. 

COP)' down a Iruly ddiciow 
tifu recipt" (RtoIJy!) 

Your firs t month on CompuSer\'e will be free, and we'll give 

you a 525 usage credit to explore our extended serv ices. 

To buy a CompuScrve Membership Kit, sec your com­

puter dealer. For more informat ion, or to order direct, call 

1 800 848-8199 (614 457-0802 for international inquiries). 

(f(J CompuServe® 
The information service you won't outgrow.'" 
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don't have a different dialog box.

That means you don't have to

learn four different windows or di

alog box styles for these four dif

ferent program segments. Conse

quently, the interface reduces the

learning curve immensely.

One attractive feature that Win

dows newcomers in particular

will appreciate is FaxWorks Pro's

great system of context-sensitive

help. There are two levels: one

that simply gives you a single

line of text and another that gives

you large cue card-style blocks

of help. In either case, you'll get

plenty of help while you're learn

ing the software. I found the com

prehensive help that's accessed

from the Help menu very com

plete and well written.

The OCR technology per

formed admirably. It scored 79

percent, making it one of the

best I tested. It wasn't fast, and

there wasn't a snazzy display

while it operated, but with results

like that, who cares? With a few

minutes of editing, my conver

sions were perfectly usable.

FaxWorks Pro gave me trouble-

free service. It doesn't have a lot

of fancy features, but it has eve

rything you'll probably need.

Circle Reader Service Number 376
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INTEL FAXABILITY
PLUS/OCR
Intel FAXability Plus/OCR is a sol

id piece of software from a

company famous for world-class

microprocessors. Ithasamoderate-

ly long feature list, and I found the

interface workable, but the instal

lation involved more effort than I

had planned on. Probably its

most distinctive feature, and the

one that may sell you on the prod

uct, is its ability to convert faxes to

popular word-processing formats.

The major features are there—

background receive and send,

OCR conversion to text files, scan

ner support, phone lists, and cus

tom cover pages. Some less-

important features are missing,

such as automatic printing of

incoming faxes, automatic fax

cleanup, graphic editing tools,

and the ability to change screen

Intel FAXability Plus/OCR—$129;

$79 for version without OCR

INTEL

P.O. Box 14070

Portland, OR 97214

(890) 538-3373

colors. Of these missing features,

the automatic fax cleanup is the

only feature I use occasionally in

the other fax packages. FAXabil

ity does include some features

not found in the others. You can

print faxes in landscape or por

trait mode and load different print

er fonts, for example.

The OCR conversion per

formed well. My benchmark test

measured OCR accuracy at 72

percent. Other measures of OCR

accuracy would probably be bet

ter than 80 percent. The benefits

of OCR here, as in other packag

es covered this month, are clear.

You can use the text files created

from the faxes as you would any

other documents, or you can use

them as records of the faxes

from which they derive.

The amazing thing about the

FAXability OCR conversion proc

ess is the enormous variety of for

mats it outputs to. You can convert

faxes not only to straight ASCII

files but to compatible files for

most major word processors, in

cluding Microsoft Word, Microsoft

Write, Ami Pro, PFS Professional

Write, WordPerfect, WordStar, and

XyWrite. And that's a small part of

the list. It also converts to dBASE,

Microsoft Excel, and Lotus files.

I had a tough time getting the

software to work on my system.

After I had sent a fax, my mouse

became erratic and Windows lock-

Intel FAXability

Plus/OCR

TEST LAB 

Free l1alld Dr.wtng 
U .. 
Ellipse 
Beaangle 
I"" 
font •... 

Add Graphlc. .• 
Save Custom Graphic... 

don't have a different dialog box. 
That means you don't have to 
learn four different windows or di­
alog box styles for these four dif­
ferent program segments. Conse­
quently, the interface reduces the 
learning curve immensely. 

One attractive feature that Win­
dows newcomers in particular 
will appreciate is FaxWorks Pro's 
great system of context-sensitive 
help. There are two levels: one 
that simply gives you a single 
line of text and another that gives 
you large cue card-style blocks 
of help . In either case, you'll get 
plenty of help while you're learn­
ing the so~wa re . I found the com­
prehensive help that's accessed 
from the Help menu very com­
plete and well wri tten. 

The OCR technology per­
formed admirably. It scored 79 
percent , making it one of the 
best I tested . It wasn't fast, and 
there wasn ' t a snazzy display 
while it operated, but with results 
like that, who cares? With a few 
minutes of editing , my conver­
sions were perfectly usable. 

FaxWorks Pro gave me trouble­
free service. It doesn't have a lot 
of fancy features, but it has eve­
rything you'll probably need. 
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INTEL FAXABILITY 
PLUS/OCR 
Intel FAXability Plus/OCR is a sol­
id piece of so~ware from a 
company famous for world-class 
microprocessors. It has a moderate­
ly long feature list, and I found the 
interface workable, but Ihe instal­
lation involved more eHort than I 
had planned on . Probably its 
most distinctive fealure, and the 
one that may sell you on the prod­
uct, is its ability to convert faxes to 
popular word-processing formats. 

The major features are there­
background receive and send, 
OCR conversion to text files, scan­
ner support, phone lists, and cus­
tom cover pages. Some less­
imporlant features are missing, 
such as automatic print ing of 
incoming faxes, automatic fax 
cleanup , graphic editing tools , 
and Ihe abi lity to change screen 

Inlel FAXablllly PluS/OCR-S129; 
S79 for version wlthoul OCR 

INTEL 
P.O. Box 14070 
Portland, OR 97214 
(800) 538·3373 

colors. Of these missing features, 
the automatic fax cleanup is the 
only feature I use occasionally in 
the other fax packages. FAXabil­
ity does include some features 
not found in the others. You can 
print faxes in landscape or por­
trait mode and load different print­
er fonts, for example. 

The OCR conversion per­
formed well. My benchmark test 
measured OCR accuracy at 72 
percent. Other measures of OCR 
accuracy would probably be bel­
ter than 80 percent. The benefits 
of OCR here, as in other packag­
es covered this month, are clear. 
You can use the text files created 
from the faxes as you would any 
other documents, or you can use 
them as records of the faxes 
from which they derive. 

The amazing thing about the 
FAXability OCR conversion proc­
ess is the enormous variety of for­
mats it outputs to. You can convert 
faxes not only to straight ASCII 
files but to compatible files for 
most major word processors, in­
cluding Microsoft Word, Microso~ 
Write, Ami Pro, PFS Professional 
Write, WordPerfect, WordStar, and 
XyWrite. And that's a small part of 
the list. It also converts to dBASE, 
Microso~ Excel , and Lotus files. 

I had a tough time getting the 
so~are to work on my system. 
A~er I had sent a fax, my mouse 
became erratic and Windows lock-

Intel FAXability 
Plus/OCR 
Software ",f".,>11" 
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in comparative sound tests

Gravis Ultrasound was

unanimously chosen over

the "best" fm 16 bit

sound card.

We conducted the sound tests at

CES and PC Expo and played it

completely fair. The test was

conducted with the same

MIDI files, on the same

computer, at the same time,

and through exactly the

same equipment. The

result? To absolutely all

who listened, UltraSound

was overwhelmingly

preferred.

UltraSound received

this vote of confidence

because it is not just

another sound card. Our

card's revolutionary wave-

table technology

delivers full,

natural

sounding

instruments

and unmatched

sound effects -

not the artifi

cially created

sounds o( FM sound cards.

UltraSound is the next

generation of sound technology. With its 16-bit,

44.1 kHz CD quality stereo sound, UltraSound

is compatible with applications supporting

Ad Lib* SoundBlaster", Windows 3.1,

MPC, General Midi, and popular CD ROM titles

You have to experience the natural

sound to believe it. Hear the difference

with a sound performance at your

Gravis dealer now! Or call

Gravis for more information:

1-604-431-5020

1-604-431-5155 (fax)

Advanced

GRAMS
Computer Technology Ltd.

Circle Reader Service Number 204

All brands and trademarks are the property of their respective owners.

IN COMPARATIVE SOUND TESTS 

GRAVIS ULTRASOUND WAS 
UNANIMOUSL V CHOSEN OVER 
THE "BEST" FM-16 BIT 

SOUND CARD. 

We conducted the sound tests at 
CES and PC Expo and played it 
completely fair. The test was 
conducted with the same 
MIDI files, on the same 
computer, at the same time, 
and through exactly the 
same equipment. The 
result? To absolutely all 
who listened, UltraSound 
was overwhelmingly 
preferred. 

UltraSound received 
this vore of confidence 
because it is not just 
another sound card. O UT 

card's revolutionary \Vave~ 
table technology 
delivers full, 
natural 
sounding 
instruments 
and unmatched 
sound effects -
nOt the artifi· 
dally created 
sounds of FM sound cards. 

Ul traSound is the next 
generation of sound technology. With its 16-bit, 
44.1 kHz CD quality stereo sound, UltraSound 
is compatible with applications supporting 
Ad Lib· Sound Blas ter, Windowd. l , 
MPC, General Midi, and popular CD ROM titles. 

You have to experience the natural 
sound to believe it. Hear the difference 
with a sound performance at your 
Gravis dealer now! Or call 
Gravis (or morc information: 
1-604-431-5020 
1-604-431-5 155 (fax) 

Advanced 

CRIll/IS 
Computer Technology ltd. 

Circle Reader Service Number 204 

AI brands and trademarks are the propert'y 01 their respective owners. 



TEST LAB

ed up. I tried a multitude of recon

figurations, and this took quite a

long time, since a complete sys

tem restart is necessary with

each new configuration.

I finally called an Intel techni

cal support representative, who

solved my problem. My COM

ports in Windows were set up in

such a way that a conflict was cre

ated between COM 3 and COM 4.

I never understood this entirely,

since I don't have a serial port on

COM 3 (my communications card
was COM 4). I spent about five min

utes explaining to the technician

why the problem wasn't my

mouse driver. He eventually check

ed with someone else and told me

how to change my Windows port

settings. This did the trick.

I should have stopped there.

The technician recommended I

download a newer version of the

program's CAS driver. I did, and

things stopped working. To get

my system working properly

again, I had to delete the directo

ry and reinstall the software. Grant

ed, fax software is difficult to sup

port, but no other fax packages

reviewed here had problems

with my Windows port settings.

Some of the features FAXabili-

ty has might be important to you.

You might need to save faxes in

FAXability Manager

File £dit Transmit Options Window Help

Forward Save As Print Delete

Status Date Time Size To / From

nnrn uq/ 9/93 4:12PH 1 paqe

Read ftug/ 9/93 2:50PM

Read ftug/ 9/93 12:44PM

Read ftug/ 9/93 12:14PH

Read fiug/ 9/93 11:51flM

1 page 17074514269

1 page 2127240825

1 page 415 347 0721

6 pages Unknown

Phonebook Faxmodem:

Idle

Oulbox

<lnbox>: 1 of 5 events selected.

your word processor or spread

sheet format. Once configured

properly, the software worked

well. Just keep in mind that you

may have to spend some time get

ting it to work the way you want

it to work.

Circle Reader Service Number 377

QUICKLINK GOLD 1.1
When this program first ran, I did

a double take. It looked like a

DOS-style terminal program with

some Windows-like icons at the

top. Looks can be deceiving.

RESOURCE INDEX: BACKGROUND SEND
2.0

BETTER

WORSE

1.5

I

fll
j

I fll i f I i I I i hi

%*
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though, and I quickly grew at

tached to this software. More

than just fax software, QuickLink

Gold 1.1 is a complete telecom

munications package.

The designers and developers

deserve special mention for their

RESOURCE INDEX:

BACKGROUND SEND
This test was performed by select

ing a fax board as the default print

er and then printing the first ten pag

es of a document from Microsoft

Word. The fax software prepared

the documents, then dialed out and

sent them. The test started when the

dial-out was initiated and ended

when the remote fax signaled an

end to the transmission.

In this test, the number recorded

is an index of the amount of proces

sor time available for applications oth

er than the fax program running in

the background. A perfect score

would be 2.0; however, even with

the background fax software idle,

only a score of 1.9 is achievable,

since Windows performs a number

of background functions. The best

score any of the fax software prod

ucts achieved was 1.8.

The columns in the accompany

ing chart reflect the relative perform

ance of the ten fax software prod

ucts covered in this Test Lab. A high

score means that you won't constant

ly experience slowdowns during

background sends.

TEST LAB 

ed up. I tried a multitude of recon­
figurations, and this took quite a 
long time, since a complete sys­
tem restar t is necessary with 
each new configuration . 

I finally called an Intel techni­
cal support representative, who 
solved my problem. My COM 
ports in Windows were set up in 
such a way that a conflict was cre­
ated between COM 3 and COM 4. 
I never understood this entirely, 
since I don't have a serial por t on 
COM 3 (my communications card 
was COM 4). I spent about five min­
utes explaining to the technician 
why the problem wasn't my 
mouse driver. He eventually check­
ed with someone else and told me 
how to change my Windows port 
settings. This did the trick. 

I should have stopped there. 
The technic ian recommended I 
download a newer version of the 
program's CAS driver. I did, and 
things stopped working . To get 
my system working properly 
again , I had to delete the directo­
ry and reinstall the software. Grant­
ed, fax sohware is difficult to sup­
port, but no other fax packages 
reviewed here had problems 
with my Windows por t settings. 

Some of the features FAXabil i­
ty has might be important to you. 
You might need to save faxes in 
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Read Aug/ 9/93 11 51 AH 
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your word processor or spread­
sheet format. Once configured 
properly, the softwa re worked 
well. Just keep in mind that you 
may have to spend some time get­
ting it to work the way you want 
it to work. 
Circle Reader Service Number 3n 
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though , and I quickly grew at­
tached to th is software. More 
than just fax software, QuickLink 
Gold 1.1 is a complete telecom­
munications package . 

The designers and developers 
deserve special mention for their 

RESOURCE INDEX: 
BACKGROUND SEND 

This test was performed by select· 
ing a fax board as the default print· 
ef and then printing the first ten pag­
es of a document from Microsoft 
Word. The fax software prepared 
the documents. then dialed oul and 
sent them. The test started when the 
dial-out was ini liated and ended 
when the remote fax signaled an 
end to the transmission. 

In this test. the number recorded 
is an index 01 the amount of proces­
sor time available for applications oth· 
er than the fax program running in 
the background. A perfect score 
would be 2.0; however, even with 
the background fax software idle, 
only a score of 1.9 is achievable, 
since Windows performs a number 
of background functions. The best 
score any of the fax software prod­
ucts achieved was 1.8. 

The columns in the accompany­
ing chart reflect the relative perform­
ance of the ten fax sohware prod­
ucts covered in this Test Lab. A high 
score means that you won' t constant­
ly experience slowdowns during 
background sends. 



willingness to go against the

grain. In several noticeable plac

es, the interface deviated from

what you'll find in every other Win

dows program in this roundup.

The main screen is black with

green text, in contrast to the nor

mal Windows look and feel. After

my initial surprise, I was thankful.

When returning from the pro

gram's other windows with the typ

ical Windows look, such as the

fax viewer and setup dialog box

es, I always knew when I was

home at the main screen. Other

very nice touches were 3-D text

and a modem LED simulation in

the status box on the screen.

QuickLink did especially well

converting faxes to text files. In

my benchmark test, it scored 79

percent. However, QuickLink

keeps track of its own success

rate and registered a score of 92

percent. These two scores are dif

ferent because the program

counts only the unrecognizable

characters, not the ones it gets

completely wrong. The reality of

QuickLink's success with OCR

lies somewhere between my

score and the program's—which

is pretty remarkable.

Hats off to QuickLink for deter

mining my exact hardware config

uration on the first try. It worked

perfectly from the start, and I nev

er gave it a second thought after

that. \ don't guarantee you'll have

the same success rate; I do, how

ever, think that my experience

QuickLink Gold 1.1—$99.95

SMITH MICRO SOFTWARE

51 Columbia

AHso Viejo, CA 92656

(800) 964-SMSI

with QuickLink speaks very well

for the product, especially in con

trast to the difficulties I had with

other installations.

I was surprised by the amount

of time the program required to

send a ten-page document: It

took 23 minutes and 28 seconds

to send a simple ten-page docu

ment from Microsoft Word. That's

double the time required by most

of the other packages. There's

probably a technical explanation

for this, but I don't know what it

is. You might not care, though.

Since the send procedure goes

on in the background, it won't

stop you from working. If you're

not constantly sending faxes,

this probably won't be an issue.

I know this isn't a review of

telecommunications software,

but I'm dying to tell you just a lit

tle about that part of the program.

Besides, some of you might want

to get this program because it

can serve all of your communica

tions needs, not just your faxing

needs. There's a built-in host

mode. You can leave it running

and dial in to access any file on

your computer. All of the major

file transfer protocols, such as

XMODEM, YMODEM, and

2MODEM, are built-in. And you

can define macro keys to skip

some of the steps when you log

on to BBSs and online services.

QuickLink is a fine piece of soft

ware. It'll fill most of your telecom

munications needs. On my sys

tem, it worked well, without any

fuss—and that's worth a great

deal to me.

Circle Reader Service Number 378

RAPIDFAX GOLD
2.10 FOR WINDOWS
As soon as you run it, you can tell

that RapidFAX is strictly busi

ness. Greeting you as the pro

gram opens are its three most

important sections: the send log,

the receive log, and the phone

books. It was quite a while before

I found it necessary to pull down

any menus, since the icons and

information in the windows are

enough to help you do just about

anything you might need to do

with this program.

All the features you need for pro

ductive faxing are there—sched

uling transmissions, OCR conver

sion, phone lists, scanner support,

and cover sheets. RapidFAX

lacks some infrequently used fea

tures, such as fax-editing tools,
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willingness 10 go againsl Ihe 
grain. In several noliceable plac­
es, the interface deviated from 
what you'll find in every other Win­
dows program in this roundup. 
The main screen is black with 
green text, in contrast to the nor­
mal Windows look and feel. After 
my initial surprise, I was thankfu l. 
When returning from the pro­
gram's other windows with the typ­
ical Windows look, such as the 
fax viewer and setup dialog box­
es , I always knew when I was 
home at the main screen. Other 
very nice touches were 3-D text 
and a modem LED simulation in 
the status box on the screen. 

OuickLink did especially well 
converting faxes 10 lext files. In 
my benchmark test , it scored 79 
percent. However, Ou ickLink 
keeps track of its own success 
rate and registered a score of 92 
percent. These two scores are dif­
ferent because the program 
counts only the unrecognizable 
characters, not the ones it gets 
completely wrong. The reality of 
OuickLink's success with OCR 
lies somewhere between my 
score and the program's- which 
is pretty remarkable. 

Hats off to OuickLink for deter­
mining my exact hardware config­
uration on the fi rst try. It worked 
perfectly from the start , and I nev­
er gave it a second thought after 
that. I don't guarantee you'll have 
the same success rate; I do, how­
ever, think that my exper ience 
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with OuickLink speaks very well 
for the product, especially in con­
trast to the difficulties I had wi th 
other installations. 

I was surprised by the amount 
of time Ihe program required to 
send a ten-page document : It 
took 23 minutes and 28 seconds 
to send a simple ten-page docu­
ment from Microsoft Word. That's 
double the time required by most 
of the other packages. There's 
probably a technical explanation 
for th is, but I don't know what it 
is. You might not care , though . 
Since the send procedure goes 
on in the background, it won't 
stop you from working. If you 're 
not constantly sending faxes, 
this probably won't be an issue. 

I know this isn' t a review of 
telecommunications software , 
but I'm dying to tell you just a lit­
tle about that part of the program. 
Besides, some of you might want 
to get this program because it 
can serve all of your communica­
tions needs, not just your fax ing 
needs. There's a bui lt-in host 
mode. You can leave it running 
and dial in to access any file on 

your computer. All of the major 
file transfer protocols , such as 
XMODEM, YMODEM, and 
ZMODEM, are built-in. And you 
can define macro keys to skip 
some 01 the steps when you log 
on to BBSs and online services. 

OuickLink is a fine piece of soft­
ware. It'll fi ll most of your telecom­
munications needs. On my sys­
tem, it worked well , without any 
fuss-and that's worth a great 
deal to me. 
CIrcle Reader Sel"llce Number 378 

RAPIDFAX GOLD 
2.1 0 FOR WINDOWS 
As soon as you run it, you can tell 
that RapidFAX is strictly busi­
ness. Greeting you as the pro­
gram opens are its three most 
important sections: the send log, 
the receive log, and the phone 
books. It was quite a while before 
I found it necessary to pull down 
any menus, since the icons and 
information in the windows are 
enough to help you do just about 
anything you might need to do 
with this program. 

All the features you need for pro­
ductive faxing are there-sched­
uling transmissions, OCR conver­
sion, phone lists, scanner support, 
and cover sheets . RapidFAX 
lacks some infrequently used fea­
tures, such as fax-edit ing tools, 
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TEST LAB
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automatic fax cleanup, and the abili

ty to import and export your

phone lists. For most small busi

nesses, there's more than enough

to meet communications needs.

The OCR conversion utility was

up to snuff. It scored a 66 per

cent, more than adequate for read

ing and understanding later.

With a little time and effort, the

text files could easily be edited

and reused or resent later.

Another plus is the ability to

import and export different types

of file formats. You can load any

BMP, PCX, or TIF file and send it

as a fax. That's really great,

because you can capture just

about anything in Windows and

save it as PCX and BMP files. You

can easily send presentation pag

es that include graphs and charts.

There's a built-in memo func

tion that quickly allows you to

send a memo to a destination fax

without having to load a word proc

essor. I use this feature about as

much as any other and am grate-

RESOURCE INDEX:

BACKGROUND RECEIVE
As with the background send, an

index was calculated demonstrating

the processor time available for oth

er applications. The closer the num

ber is to 2.0, the better. The time

elapsed during the receiving of the

ten pages was not recorded, since

the sending fax device determined

how much time was needed.
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RapidFAX Gold 2.10 for Windows-

Si 29; $79 tor version without OCR or
modem software

THE COMPLETE PC

1983 Concourse Dr.

San Jose, CA 95131

(800) 229-1753

ful for its inclusion. There's also a

function that checks the integrity

of files. I never found any incon

sistencies in mine, but if I were hav

ing problems, this might be at the

top of my list of favorite features.

Most computers come with the

first two COM ports occupied by

a serial port and a mouse. This is

the case with my system and

most systems I've used in the

last three years. (The bad part is

that my manuals that explain how

to reconfigure those serial ports

are always lost.) This configura

tion is a problem with RapidFAX,

since it installs only to COM 1 or

COM 2. And to further aggravate

the situation, I didn't know any of

this until after I installed it and

tried to reboot. The memory-resi

dent software that loads from AU

TOEXEC locked up, since I

didn't have a fax/data modem

card on COM 1 or COM 2.

To make a long story short, I

HOW FAXES WORK

Fax communications tend to be pret

ty one-sided, as one fax device trans

fers information to the other. Here's

a brief description of how two fax

devices observing standard proto

cols talk.

The sending device dials anoth

er fax device, which automatically

answers and sends a 2100-Hz tone

back. For the musically inclined,

that's a slightfy sharp C three oc

taves above middle C. This tone con

firms that a fax machine has been

reached and not a voice line or an

other machine type.

The called fax device sends an

identification packet at 300 baud.

This packet contains all of the fax

device's capabilities. The calling

device sends a packet with the capa

bilities it selects for the exchange.

Then the calling device sends a

high-speed training signal, and the

called device sends a message in

dicating that it's ready.

All of the information is sent from

the calling device, punctuated by

short training messages. After all

pages have been sent, the calling

device sends a message indicating

the end of transmission. The called

device sends a confirmation. Final

ly, the calling device sends a discon

nect signal, and both units discon

nect from the phone line.

—RICHARD C. LBNECKER
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automatic fax cleanup, and the abili­
ty to import and export your 
phone lists. For most small busi­
nesses, there's more than enough 
to meet communications needs. 

The OCR conversion utility was 
up to snuff. It scored a 66 per­
cent, more than adequate for read­
ing and understanding later. 
With a little time and effort, the 
text fi les could easily be edited 
and reused or resent later. 

Another plus is the ability to 
import and export different types 
of file formats. You can load any 
BMP, PCX, or TIF file and send it 
as a fax. That's really great, 
because you can capture just 
about anything in Windows and 
save it as PCX and BMP Iiles. You 
can easily send presentation pag­
es that include graphs and charts. 

There's a bui lt-in memo func­
tion that quickly allows you to 
send a memo to a destination fax 
without having to load a word proc­
essor. I use this feature about as 
much as any other and am grate-

RESOURCE INDEX: 
BACKGROUND RECEIVE 

As with the background send, an 
index was calculated demonstrating 
the processor time available for oth­
er applications. The closer the num­
ber is to 2.0, the better. The time 
elapsed during the receiving of the 
ten pages was not recorded, since 
the sending fax device determined 
how much time was needed. 
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ful for its inclusion. There's also a 
lunction that checks the integrity 
olliles . I never found any incon­
sistencies in mine, but if I were hav­
ing problems, this might be at the 
top of my list of favorite features. 

Most computers come with the 
first two COM ports occupied by 
a serial port and a mouse. This is 
the case with my system and 
most systems I've used in the 
last three years. (The bad part is 
that my manuals that explain how 
to reconfigure those serial ports 
are always lost.) This configura­
tion is a problem with RapidFAX, 
since it installs only to COM 1 or 
COM 2. And to further aggravate 
the situation, I didn't know any 01 
this until after I installed it and 
tried to reboot. The memory-resi­
dent software that loads from AU­
TOEXEC locked up , since I 
didn ' t have a fax/data modem 
card on COM 1 or COM 2. 

To make a long story short , I 

HOW FAXES WORK 
Fax communications tend to be pret· 
ty one-sided, as one fax device trans­
fers information to the other. Here's 
a brief description of how two fax 
devices observing standard proto· 
cots talk. 

The sending device dials anoth· 
er fax device, which automatically 
answers and sends a 2100-Hz tone 
back. For the musically inclined, 
thars a slightly sharp C three oc­
taves above middle C. This tone con. 
firms that a fax machine has been 
reached and not a voice line or an­
other machine type. 

The called fax device sends an 
identification packet at 300 baud. 
This packet contains aU of the fax 
device's capabilities. The calling 
device sends a packet 'Nith the capa­
bilities it selects for the exchange. 
Then the calling device sends a 
high-speed training signal, and the 
called device sends a message in­
dicating that it's ready. 

AU of the information is sent from 
the calling device, punctuated by 
short training messages. After all 
pages have been sent, the calling 
device sends a message indicating 
the end of transmission. The called 
device sends a confirmation. Final­
ly, the calling device sends a discon­
nec! signal , and both units discon­
nect from the phone line. 

- A1CHAfU C. LEINECKEA 
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Go Options JHelp

Start building with a single

block, a piece of wall, or an

entire pre-fab house.

Design your house

using dozens of colors^

patterns and materials

Ages 7 and Up

No hard hat required!

Look for ihese other award-winning

Davidson Kid Tools!

Davidson's

Kid Works * 2

The Creativity Kit

That Writes. Paints,

ana Talks!

Davidson's Kid Keys

The Magical Typing Tutor

Just grab your mouse and start

building! This amazing 3-D

design studio lets you create

houses,forts, gazebos,and all

sorts of structures with elec

tronic building blocks that

click into place. And with

Kid CAD, building is only

the beginning. You can

paintand decorate every

thing in sight, including the

kitchen sink! Then fill your

customized creafion with a huge as

sortment of people and pets, furniture

and ferns—or even a dinosaur.

Kid CAD's 3-D Virtual Environment lets

you change your perspective. View your

house from the backyard or peek

through the front door. With the simple

click of a button you can zoom in or out,

switch from a bird's-eye view to eye level,

or circle around to see your house from a

different angle.

Plus, Kid CAD is loaded with sensational

sound effects that make building as fun

as it sounds!

Suggested Retail Price:

$49.95 Windows

ORDER TOLL FREE

(800) 545-7677 or (310) 793-0600

Davidson.
Teaching Tools From Teachers

MICROSOFT-

WINDOWS-

Circle Reader Service Number 106

Available at Babbages. Best Buy, CompUSA. Egghead Software. Electronics Boutique, Software Etc.,

and other fine retailers. Windows' is o trademark of the Microsoft Corporation.
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Start building with a single 
block, a piece 01 wall, or an 
enll,. pre-fab house. 

No hard hat required! 
Just grab your mouse ond start 
building! This amazing 3-D 
design studio lets you create 
houses, forts, gazebos, and all 
sorts of structures with elec­
tronic building blocks that 
click into place. And with 
Kid CAD, building is only 
the beginning. You can 
paint and decorate every­
thing in sight, including the 

through the front door. With the simple 
click of a button you can zoom in or out, 
switch from a bird 's-eye view to eye level, 
or circle around to see your house from a 
different angle. 

Plus , Kid CAD is loaded with sensationol 
sound effects that make building as fun 
as it sounds! 

Suggested Retail Price: 
549.95 Windows 

ORDER TOLL FREE 
(800) 545-7677 0' (310) 793-0000 

Look for these other award-winning 
Davidson Kid Tools! 

kitchen sink! Then fill your 
customized creation with a huge as­

sortment of people and pets, furniture 
and ferns-or even a dinosaur. 
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Kid Works'" 2 
The Deotivity Kit 
Thol Writes. Poi'Its. 
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Davidson's Kid Keys" 
The Magical Typing Tutor 

Kid CAD's 3-D Virtual Environment lets 
you change your perspective. View your 
house from the backyard or peek 
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Status DIALING

spent six hours changing the jump

ers in my computer, reinstalling

the software, and fixing the prob

lems the process created. If

you're considering RapidFAX,

make sure that your fax/data

modem card can easily be config

ured for COM 1 or COM 2.

Another battle that I faced was

finding the right fax/data modem

type so that there wouldn't be any

transmission errors. Generic

Class 1 and Generic Class 2

didn't work, so I resorted to trial

and error. It wouldn't have been

so bad if the changes went into

effect right away, instead of after

the next time the system booted.

After a number of tries, I deter

mined that the BOCA 14.4 setting

worked well (for my TwinComm

fax/data modem.)

If you have a fax/data modem

card that's been around for

some time, chances are that it'll

be on the list. That means you

won't encounter the same prob

lems I did. And if your device is

on COM 1 or COM 2, you won't

have any problems with

RapidFAX. Since there are a num

ber of features to recommend

this program, take a look. It

might be just right for you.

Circle Reader Service Number 379
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ULTRAFAX 1.1

FOR WINDOWS
When the UltraFax window first

appears, you'll know at a glance

what UltraFax has to offer and

how the program is organized.

Five descriptive icons with labels

such as In Box and Out Box line

up along the bottom, giving you

access to the main program are

as with a double click. At the top

of the screen is a row of buttons.

When the windows associated

with these buttons are open, a sin

gle mouse click gives you access

to choices such as Send, View,

and Print. And the pull-down

menus offer complete control

over navigation through any part

of the program.

UltraFax has all the features

you'd expect. Among them are

scanner support, OCR conver

sion, multiple phone lists, and a

viewer with graphical editing.

UltraFax 1.1 for Windows—$49.95

ZSQFT

450 Franklin Rd., Ste. 100

Marietta, Georgia 30067

(404) 428-0008

There isn't room to talk about all

of these, but they reveal craftsman

ship and high quality. There are,

however, several things which dif

ferentiate UltraFax from the other

fax programs, and these differenc

es may make this package just

what you're looking for.

While working with ten fax pack

ages, I learned to appreciate

what others might call "the little

things." Being able to change eve

ry part of the hardware setup with

out reinstalling the software

became something I looked for

right away. Since my fax/data

modem card was new on the mar

ket at the time of testing, I had to

search for just the right settings

through trial and error. Several of

the packages without this ability (to

change the hardware settings with

out reinstalling the software) cost

me at least an hour. And if you're

a computer neophyte, an installa

tion with one of these other pack

ages might chew up an entire day.

My thanks to the manufacturer for

making sure this often-overlooked

capability was included.

UltraFax also impressed me

with its terrific graphical editing

tools. ZSoft has long been one of

the leaders in graphics pro

grams. Most of us, at one time or

another, have used PC Paint

brush, one of the first commercial-

quality paint programs for IBM

compatibles. UltraFax has more

than enough power to add a few

nice touches to an outgoing fax

or cover letter or to create some

ZSoft

UltraFH
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spent six hours changing the jump­
ers in my computer, reinstalling 
the software, and fixing the prob­
lems the process created. If 
you're considering RapidFAX, 
make sure that your fax/data 
modem card can easily be config­
ured for COM 1 or COM 2. 

Another battle that I faced was 
finding the right fax/data modem 
type so that there wouldn't be any 
transmission errors. Generic 
Class 1 and Generic Class 2 
didn' t work, so I resorted to trial 
and error. It wouldn't have been 
so bad if the changes went into 
effect right away, instead of after 
the next time the system booted. 
After a number of tries, I deter­
mined that the BOCA 14.4 setting 
worked well (for my TwinComm 
fax/data modem.) 

If you have a fax/data modem 
card that's been around for 
some time, chances are that it'll 
be on the list. That means you 
won't encounter Ihe same prob­
lems I did . And if your device is 
on COM 1 or COM 2, you won't 
have any problems with 
RapidFAX. Since there are a num­
ber of features to recommend 
Ihis program, lake a look. It 
might be just right for you. 
Circle Reader Servlce Number 379 
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ULTRAFAX 1.1 
FOR WINDOWS 
When the UltraFax window first 
appears, you'll know at a glance 
what UltraFax has to offer and 
how the program is organized. 
Five descriptive icons with labels 
such as In Box and Out Box line 
up along the bottom, giving you 
access to the main program are­
as with a double click. At the top 
of the screen is a row of buttons. 
When the windows associated 
with these buttons are open, a sin­
gle mouse click gives you access 
to choices such as Send, View, 
and Print. And Ihe pull-down 
menus offer complete control 
over navigation through any part 
of the program. 

UltraFax has all the features 
you'd expect. Among them are 
scanner support, OCR conver­
sion, multiple phone lisls, and a 
viewer with graphical editing. 

UllraFax 1.1 for Wlndows-S49,95 
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There isn' t room to talk about all 
of these, but they reveal craftsman­
ship and high quality. There are, 
however, several things which dif­
ferentiate UttraFax from the other 
fax programs, and these differenc­
es may make this package just 
what you're looking for. 

While working with len fax pack­
ages , I learned to appreciate 
what others might call "the lillie 
things. " Being able to change eve­
ry part of the hardware setup with­
out reinstalling the soflware 
became something I looked for 
right away. Since my fax/data 
modem card was new on the mar­
ket at the time of testing, I had to 
search for just Ihe righl sellings 
through trial and error. Several of 
the packages without this ability (to 
change the hardware settings with­
out reinstalling the software) cost 
me at least an hour. And if you're 
a computer neophy1e, an installa­
tion with one of these other pack­
ages might chew up an entire day. 
My thanks to the manufacturer for 
making sure this often-overlooked 
capability was included. 

Ultra Fax also impressed me 
with its terrific graphical editing 
tools. ZSoft has long been one of 
the leaders in graphics pro­
grams. Most of us, at one time or 
another, have used PC Paint­
brush, one of the first commercial­
quality paint programs for IBM 
compatibles. UltraFax has more 
than enough power to add a few 
nice touches 10 an outgOing fax 
or cover leller or to create some 
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Oh no! The Trash Alien has captured Spot and

left behind a trail of litter. In Trash Zapper,

your mental math skills are needed to help

clean up the mess.

The Number Recyclercan convert trash into

fuel but Blasternaut needs your problem-

solving abilities to make it work. Recycle all

the trash and you're ready to go!

You've tracked the Trash Alien to his home

planet. But you haven't saved Spot yet! Use your

mental math skills to help Blasternaut calculate
his way through the Cave Runnergame.

Finally, Blasternaut and the Trash Alien are

face to face in the Math Blaster game. It's a

battle of the numbers and Spat's fate is in your

hands—good luck!

Over 1.5 million

Math Blaster's sold!

The world's best-

selling math

program just

got better!

Boldly Go

Where No

Math Program

Has Gone Before!
Math Blaster:5 In Search of Spot launches the

world's best-selling math program to a whole new

level of learning and fun! Kids willjoin Blasternaut

on an all-new action-packed adventure to rescue

his robot pal Spot. As they search the universe,

they'll boost their mental math and problem-

solving skills into the stratosphere!

America's favorite math software for ten years running

now gives parents and kids even more to love...

More math content than any other program!

Now with over 50,000 different problems available in nine

key subject areas: Addition • Subtraction • Multiplication

• Division • Fractions • Decimals • Percents—

Plus two new topics: Estimation and Number Patterns.

More fun than ever before!

Exciting new learning games, out-of-this-world VGA

graphics, digitized speech, sound effects and music will

keep kids so dazzled they'll never want to come down to

Earth! And for even more variety, there are now two ways

to play: focus on a single activity or take off on a mission

that combines all four into one awesome learning adventure!

Order Toll Free

(800) 545-7677 or (310) 793-0600

Suggested retail price:

S59.95 MS-DOS

Available at Babbage's, 8esl Buy, CompUSA,

Egghead Spftware, Electronics Boutique,

Software Etc. and other fine retailers.

IBM, Tandy and PC Compatibles

Windows version available Nov. 93

Ages 6 to 12

"Kids have always loved Math

Blaster, and Math Blaster: In

Search of Spot is no

exception. It's even better

than its predecessors-more

fun and more educational."

Rob Bixby

Compute Magazine

Davidson.
Teaching Tools From Teachers
Circle Reader Service Number 151
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TEST LAB

nice artwork.

All the usual tools, such as

lines, boxes, and circles, are

there—even a magnifying tool!

The ability to rotate your fax

might be just what you need if

you'd like to send the information

in landscape mode instead of por

trait. You can also view multiple

pages to get a sense of what the

entire fax looks like.

Several of the packages in this

month's roundup had an irritating

habit of taking control for sec

onds at a time, and UltraFax was

no exception. A number of times,

I'd start clicking in other windows;

when nothing happened, I

couldn't resist the compulsion to

click some more. By the time Win

dows regained control, there

were enough mouse events in the

queue to really mess things up.

Many times the result was a com-

Background receiving

Background sending

Receive directly to printer

Class 1 compatible

Cfass 2 compatible

Driver for application printing

to fax

Custom cover pages

Scheduling delayed fax

transmissions

OCR

Scanner support

Built-in phone list

Import/export phone list

Automatic fax cleanup

Change window colors

Fax viewer

Automatic reception

Manual reception

Transmission of attached files

Graphical fax-editing tools
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SPEAK UP!
Is there a group of hard

ware or software products

you'd like to see covered in

an upcoming Test Lab?

Let us know by

calling (900) 884-8681,

extension 7010102

(sponsored by Pure

Entertainment,

P.O. Box 186, Hollywood,

California 90078). The call

will cost 95 cents per

minute, you must be 18 or

older, and you must use a

touch-tone phone.

pletely rearranged desktop. After

I figured out what had happened,

it wasn't much of a problem. But

during background operations,

you'll have to watch out so that

inadvertent clicks and keypress

es don't do something you

hadn't intended.

As you probably know, Win

dows applications all compete for
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processor time. For this reason, I

had to be careful while using oth

er applications during background

sends to avoid stealing too much

processor time. On rare occa

sions, the remote fax machine

interpreted a delay as a transmis

sion error and hung up. The prob

lem was worst when I had so

many applications loaded that Win

dows did a lot of swapping to

disk. Except for those rare occa

sions, though, UltraFax sent and

received without a hitch.

Overall, this is a fine piece of

software. A well thought-out inter

face makes this capable program

easy to use and worthy of your

consideration.

Circle Reader Service Number 380

BENCHMARK TEST SCORES (ON A SCALE OF 10)
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■95 MACH, NINETY FEET ADOVE

THE GROUND. DOTH SIDES

TRYING TO SHODT HIM DOWN-

WOUNDED IN THE ARM, KAPITAN

ALEXANDER ZUYEV CDIDED HIS

MiG-29 TO FREEDOM

LEFT-HANDED. COULD YOU?

The -pilot who wrote

the book orAeMiG-29,
tells

On May 20, 1989 MiG-29 pilot

Alexander

Zuyev began

a desperate

plan to steal

the Soviet

Union's most advanced combat

aircraft and fly it to political

asylum. ^- -;

TUrkish air defenses to land safe

ly on a civilian airfield in Turkey.

THE FINEST TECHNOLOGY

RUBLES CAN BUY

The plane he flew is the MiG-

29 Fulcrum, the crown

ing achievement of 41

Soviet aeronautics.

Now, with

NOTHINGWAS LOST IN THE

TRANSLATION

The flight model was pat

terned after actual Mikoyan-

Gurevich (MiG) design specs.

So you can be

every system

control is

all

sure that

and every

painstak-

accurate,

the way

Shot in a life

and death struggle with the sen

try, Zuyev managed to take off.

Then, flying dangerously low to

avoid radar, he eluded pursuing

fighters and deadly Soviet and

MiG-29: Deadly Adversary of

Falcon 3.0™ Spectrum HoloByte's

add-on to Falcon® 3.0, you can

climb into the cockpit of the

F-16's nemesis.

down to

the Russian-accented

cockpit warnings.

IT'LL TEST YOUR SKILL

AND YOUR PATRIOTISM

Unlike the F-16, the MiG-29

isn't a fly-by-wire aircraft, so a

For Visa/MasterCard orders call 24 hours a day, 7 days a week: (800) 695-GAME.

For technical questions call (510) 522-1164 (M-F: 9am-5pm Pacific Time).
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.

computer never

limits your con

trol inputs, whether

inspired or foolish.

Its twin Isotov RD-33

engines produce 36,600

lbs. of thrust, to the F-16Js

25,000. And superb aero

dynamics make it control

lable at low speeds and

high angles of attack that

would have enemy pilots

The mostfear- SPECTRUM

some opponent

is a human

one. With

EBS, up to six

players cango

head-to-head. HOLOBYTE

THEY WON'T EVEN

KNOWWHAT HIT THEM

Your MiG's IRST (Infrared

Search and Track) system

can track an F-16 without

revealing your presence on

his threat display. So you can

get on his six o'clock before

he even knows you're there.

Once in range, you'll be able

to lock on to the Falcon just
*

—* by turning to look at him

I withtheMiG-29'shelmet

mounted sight. Then call

"pusk" (launch) as you fire

missiles or "ogon" (firing) as

you ventilate him with your

computer-accurate 30mm

gun. Either way, his plane will

make a satisfying crunch

when it hits the ground.

Next time you have anF-16

glued to your tail, try the

MiG-29's "Cobra"

i^^__ maneuver.

l)You

pullup

past a,9O ' ^VHk "''
alpha ^f ^^^ airspeed
climb. ^ drops rapidly;

the F-16 zooms

past.

THE

ELECTRONIC

BATTLEFIELD SERIES:

THE ULTIMATE

CYBER-BATTLEFIELD

EBS is the first series of inter

connecting simulations. Each

title works with the others to

bring you closer to the real thing

Now you can choose from multiple

aircraft, multiple theaters, even

which side of the conflict to fight

on. And you can

go head-to-head

over a modem or

with nn tnsivwunupt . <

3)You abruptly

pitch the nose

back to level

flight. Now

you're on his

six, with

a little

score to

settle.

players over a

network. It all

begins when you add

on MiG-29 to Falcon 3.0.

Anything more realistic

wouldn't be a simulation.

either side.

»vs.

Choose your weapon. H
The Falcon is lethal at

long distances. The

Fulcrum, deadly close- I .... ■
in. Now you canflyfor L'A 1 C~^C~H^J

Spectrum HtitnBy Ib

iHfc

MiG-29 add-on requires Falcon* 3.0. Available on IBM compatibles.

Spectrum HoloByte

y\\ U)\.;

ELECTRONIC BATTLEFIELD

The fight of your life

Circle Reader Service Number 201
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NEWS & NOTES
lill Champion Booth

Kids watch

themselves interact

with virtually

real surroundings

when playing

the InVideo system at

amusement

centers and museums.

VR for Kids
If you happen to be near a

family amusement center

sometime soon, look for an In-

Video system and give your

kids a chance to experience

a touch of virtual reality.

InVideo is the first peripheral-

free VR system for the enter

tainment industry—and it's

specifically for kids. Forgoing

the standard helmet which cre

ates a 3-D effect that immers

es you in the environment, In-

Video is more like a mirror

world in 2-D, where the play

er's live video image is cap

tured by a camera, trans

ferred digitally, and projected

into the game on a 120-inch

TV screen. Choosing a game

is as simple as pointing to

and "pressing" the image of a

button. Kids can opt to pop

balloons while flying over tree-

tops, tickle fish while swim

ming underwater, juggle plan

ets and asteroids while soar

ing through outer space, or

dodge raining cats and

dogs. Every move a player

makes interacts with the graph

ics onscreen.

InVideo creator Dean Fried

man also designed the first vir

tual-reality TV show for Nickel

odeon, "Eat-a-Bug," and has

designed numerous games

for the Nickelodeon kids'

show "Nick Arcade."

And although this system is
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fairly basic compared to virtu

al reality as portrayed in sci

ence-fiction movies and on

TV, Friedman expects an In-

Video upgrade once a year.

A haunted-house version is in

the works.

InVideo systems are also

featured in numerous muse

ums around the world, includ

ing the Brooklyn Children's

Museum in Brooklyn, New

York; the Franklin Institute in

Philadelphia, Pennsylvania;

the Laredo Children's Muse

um in Laredo, Texas; the

North Carolina Museum of

Life and Science in Durham,

North Carolina; and the Eure

ka! Children's Museum in Hal

ifax, England.

Cool Sound
Speakers for your PC don't

have to take up a lot of room

and add miles of wire to your

already-tangled cable web.

The MM-1, part of IBM's new

Plug 'n Run series of modules

and monitors, is a slim, low-

profile sound unit that fits neat

ly under your monitor Inside

the compact case are two

five-watt speakers that deliver

sound to please even the

most demanding ears.

The MM-1 works with all au

dio cards and features indus

try-standard RCA connectors,

so there's no clutter, no desk

space wasted, no mixed-up

cable connections, and no

compatibility confusion. Set

the MM-1 under your monitor,

plug it in, and enjoy.

Other features include a

built-in microphone and input

and output jacks for accesso

ries {stereo headphones, aux

iliary microphone, video, and

audio).

Controls for volume, tone,

and balance are located on a

pop-up panel in the front of

the unit.

The 9.2-pound MM-1 sup

ports monitors weighing up to

90 pounds. Suggested retail

price is $187.

Setting the Tone
If the idea of buying a laser

printer cartridge that's dis

counted 15 to 20 percent be-

fow discount-store prices and

contains 20 percent more ton

er than standard cartridges ap

peals to you—and it should—

then you'll also like the idea of

getting back $5 plus your ship

ping costs when you return

your cartridges to the compa

ny for recycling.

Remanufaclured is the key

word here, and Laser-Pro, an

Illinois company, has devel

oped a technique to remanu-

facture laser cartridges without

toner leakage. The company

can package the cartridges

and ship them to customers

nationwide.

Although recycling laser

printer cartridges is nothing

new, traditionally there have

been problems with the toner

leaking, confining remanufac-

turers to selling only locally—

where they can hand-deliver

the product. According to La

ser-Pro, although the car-

tridge-remanufacturing indus

try comprises some 3000

small companies, about 95

percent of the firms do busi

ness within a 25- to 30-mile ra

dius of their home bases. Not

so for Laser-Pro and its cross

country business.

If you prefer to buy new,

you can still buy new cartridg

es from Laser-Pro at 5 to 10

percent less than imported

brands. But considering the

environmental advantages—

not to mention the savings—

of buying the remanufactured

ones, why would you want to?

For more information and pric

ing, contact Laser-Pro, 675

East Irving Park Road, Ros-

elle, Illinois 60172; (800) 377-

0551, (708) 893-2362 (fax).

Big-Screen Game Playing
Guaranteed to turn your living

room into a game room,

Game Blaster from Advanced

Digital Systems is a new PC-
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Kids watch 
themselves Interact 

with vlnually 
real surroundings 

when playing 
the InVldeo system at 

amusement 
centers and museums. 

Jill Champion Booth 

VR for Kids 
If you happen to be near a 
family amusement center 
sometime soon. look for an In­
Video system and give your 
kids a chance to experience 
a louch of virtual reality. 
InVideo is the first peripheral­
free VR system for the enter­
tainment industry-and it"s 
specifically for kids. Forgoing 
the standard helmet which cre­
ates a 3-D effect that immers­
es you in the environment. In­
Video is more like a mirror 
world in 2-D. where the play­
er's live video image is cap­
tured by a camera. trans­
ferred digitally. and projected 

into the game on a 120-inch 
TV screen. Choosing a game 
is as simple as pointing to 
and "pressing" the image of a 
button . Kids can opt to pop 
balloons while flying over Iree­
tops , tickle fish while swim­
ming underwater. juggle plan­
ets and asteroids while soar­
ing through outer space. or 
dodge raining cats and 
dogs. Every move a player 
makes interacts with the graph­
ics onscreen. 

InVideo creator Dean Fried­
man also designed the first vir­
tual-reality TV show for Nickel­
odeon. "Eat-a-Bug." and has 
designed numerous games 
for the Nickelodeon kids' 
show "Nick Arcade." 

And although this system is 
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fairly basic compared to virtu­
al reality as portrayed in sci­
ence-fiction movies and on 
TV. Friedman expects an In­
Video upgrade once a yea r. 
A haunted-house version is in 
the works. 

InVideo systems are also 
featured in numerous muse­
ums around the world, includ­
ing the Brooklyn Ch ildren 's 
Museum in Brooklyn. New 
York; Ihe Franklin Institute in 
Philadelphia . Pennsylvania ; 
the Laredo Children's Muse­
um in Laredo. Texas ; the 
North Carolina Museum of 
Life and Science in Durham. 
North Carolina; and the Eure­
ka' Children's Museum in Hal­
ifax, England. 

Cool Sound 
Speakers for you r PC don' l 
have to take up a lot of room 
and add miles of wire 10 your 
already-tangled cable web. 
The MM-1 . part of IBM's new 
Plug 'n Run series of modules 
and monitors , is a slim. low­
profile sound unit that fi ts neal­
Iy under your monitor. Inside 
the com pac I case are two 
five-watt speakers that deliver 
sound to please even the 
most demanding ears. 

The MM-1 works with all au­
dio cards and features indus­
try-standard RCA connectors. 
so there's no clutter, no desk 
space wasted . no mixed-up 
cable connections. and no 
compatibilily confusion. Set 
the MM-1 under your monitor, 
plug it in. and enjoy. 

Other features include a 
built-in microphone and input 
and output jacks for accesso­
ries (slereo headphones, aux­
iliary microphone. video. and 
audio). 

Controls for volume, tone , 
and balance are located on a 
pop-up panel in the front of 
the unit. 

The 9.2-pound MM-1 sup­
ports monilors weighing up to 
90 pounds. Suggested retail 
price is $187. 

Selling the Tone 
If the idea of buying a laser 
printer cartridge that"s dis­
counted 15 to 20 percent be­
low discount-store prices and 
contains 20 percent more ton­
er than standard cartridges ap­
peals to you-and it should­
then you'll also like the idea of 
getting back $5 plus your ship­
ping costs when you return 
your cartridges to the compa­
ny for recycling. 

Remanufactured is the key­
word here, and Laser-Pro, an 
Illinois company, has devel­
oped a technique 10 remanu­
facture laser cartridges without 
loner leakage. The company 
can package the cartridges 
and ship them to customers 
nationwide. 

Although recycling laser 
prinler cartridges is nolhing 
new, traditionally there have 
been problems with Ihe toner 
leaking, confining remanufac­
turers to selling only locally­
where they can hand-deliver 
Ihe product. According to La­
ser-Pro, although the ca r­
tridge-remanufac luring indus­
Iry comprises some 3000 
small companies, about 95 
percent of the fi rms do busi­
ness within a 25- to 30-mile ra­
dius of their home bases. Nol 
so for Laser-Pro and its cross­
country business. 

If you prefer to buy new, 
you can still buy new cartridg­
es from Laser-Pro at 5 to 10 
percent less than imported 
brands. Bul considering the 
environmental advantages­
not to mention the savings­
of buying the remanufac tured 
ones, why would you want to? 
For more information and pric­
ing, contact Laser-Pro , 675 
East Irving Park Road , Ros­
elle, Illinois 60172; (800) 377-
0551, (708) 893-2362 (fax). 

Big-Sneen Game Playing 
Guaranteed to turn your living 
room into a game room, 
Game Blaster from Advanced 
Digital Systems is a new PC-
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Draft & Print is an excellent choice for all but the most

complicated projects. — PC Home Journal September \992

"I just purchased your program. It does a great job. I'm doing

a building remodeling and design plan, and it works well."

—Nicholas Spagnola York, PA

Draft 4 Print... isn't limited to any particular category of

projects. —LA Times July 16. 1992

Draft&Print
The Design-It-Yourself Software for the Do-It-Yourselfer

J Simple to Install
Draft & Print was created so that you spend more time designing than
figuring out where to begin. You can create, edit, and print scaled

drawings of: floor plans, landscaping, elevations, woodworking,

architecture, mechanical, electronic schematics, printed circuit boards

and more. It even imports and exports to other graphic programs such

as AutoCAD!

□ Simple to Dse
Completely voice-assisted. Draft &

Print comes with 5 tutorials and on

screen help. It includes full scaling,

editing, rotation, full color control,

layering, area calculations and auto-

dimensioning.

Q Simply Terrific
Draft & Print is the perfect design tool

for CAD users at any level of

expertise. Whether you're designing a

landscaping plan, a new dream home

or a TV entertainment center for your

living room, you'll find Draft & Print is

the ultimate design tool.

□ Simply the One to Buy
Works on IBM and 100% compatible PC's. Supports

CGA/EGA/VGA and Hercules monochrome

monitors; laser printers, plotters and high res.

output to dot matrix printers.
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NEWS & NOTES

Sound (or even the

most discerning

ears comes from

the neat,

compact IYIM-1,

part of IBM's

Plug 'n Run series

ot PC peripherals.

to-video converter that allows

you to play your favorite PC

games on TV. Bundled with

three popular game titles to

get you started—Prince of Per

sia from Broderbund and Jet

Fighter II and Spectre Chal

lenger from Velocity—Game

Blaster is a great value at

$169 (the suggested price).

In addition to giving you

the option of using your big-

screen TV for favorite PC

games, it's great for those al

ready using online services,

such as America Online, Prod

igy, or CompuServe. {COM

PUTE and Omni Magazine On

line would look great on the

TV.) Game Blaster is compat

ible with all DOS applications,

supports 640 x 480 VGA res

olution in 256 colors, and out

puts NTSC video in RCA com

posite and Super VHS super-

video standards. For more in

formation, contact Advanced

Digital Systems, 20204 State

Road, Cerritos, California

90701; (800) 888-5244, (310)

809-6144 (fax).

Your World Series
Keith Hernandez, Ty Cobb,

Willie Mays, and Shoeless

Joe Jackson—all on the

same team? What a lineup—

and what a game that would

have been—and can be with

Baseball for Windows from Mill

er Associates. Using the

most complete and accurate

baseball statistics. Baseball

for Windows allows you to

manage any team you want

and see what could have

been some remarkable mo

ments in playing history.

Bringing the all-time great

est teams, fields, and plays to

life, Baseball for Windows fea

tures a storehouse of play re

sults, stunning reproductions

of actual ballparks, an icon-

based interface, easy-to-under-

stand displays, built-in micro-

managers, and special fea

tures—such as Advanced In

jury Management (AIM),

which provides more-realistic

electronic playing conditions

by tracking the status of play

ers and determining if they're

rested, tired, bushed, worn

out, itchy, or benched.

The program's four mod

ules (Baseball, League Manag

er, Advanced Draft, and Stat-

Master) give you instant ac

cess to every aspect of base

ball. Click on the picture of

the guy stealing, and he'll go;

click on a player's name, and

his past and current game

performance will be dis

played. Special bench and

bullpen reports provide key in

formation so you can make in

formed playing decisions. For

more information, contact Mill

er Associates, 11 Burtis Ave

nue, Suite 200, New Canaan,

Connecticut 06840; (203) 972-

0777, (203) 966-7547 (fax).

Future Standards
The framework of today's com

puting world encourages

what has become quite a par

adox: Developers are under

constant pressure to add

more features to their prod

ucts; and as applications be

come more powerful, they al

so become more difficult to

use, and consequently, less

useful to people.

Apple Computer hopes to

change all of lhat next year

when it introduces a new com

puter architecture, called

OpenDoc, that will integrate

software and enable sharing

across multiple platforms and

distributed networks. In fact, if

all goes as planned, the desk

top computer as we know it to

day will become obsolete.

What will this mean for

you? Easy creation of multime

dia documents, for one thing.

You'll be able to place any

kind of data into an OpenDoc

document and edit it at will,

without having to cut and

paste between different appli

cation windows. You won't

manually assemble the vari

ous pieces; instead, your

OpenDoc document will hold

al! of them.

OpenDoc parts will behave

much like current applica

tions, enabling you to up

grade without having to go

through a new learning proc

ess. Apple's stated intent is to

make this technology not on

ly cross-platform but also tru

ly open—with both systems

vendors and independent soft

ware vendors able to obtain

the source code easily.

When the company intro

duces it in the second half of

1994, OpenDoc architecture

will be available for the Apple

Macintosh. WordPerfect and

Novell plan to implement the

architecture on the Microsoft

Windows platform, and since

it's designed to be highly port

able, OpenDoc will probably

become available on other

desktop systems such as

UNIX, according to Apple.

IBM and Borland have also an

nounced their support. Look

for more on this in 1994.

Companies or public relations

firms with items suitable for

"News & Notes" should send

information along with a color

slide or transparency to News

& Notes, Attention: Jill Cham

pion Booth, COMPUTE, 324

West Wendover Avenue, Suite

200, Greensboro, North Caroli

na 27408. D
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to-video converter that allows 
you to ptay your favorite PC 
games on TV. Bundted with 
three popular game tilles to 
get you started-Prince of Per­
sia from Br0derbund and Jet 
Fighler II and Speclre Chal­
lenger from Velocily-Game 
Blaster is a great value al 
$169 (the suggesled price). 

In add ilion 10 giving you 
Ihe oplion of using your big­
screen TV for favorite PC 
games, it 's great for those al­
ready using online services, 
such as America Online, Prod­
igy, or CompuServe . (COM­
PUTE and Omni Magazine On­
line would look greal on the 
TV.) Game Blaster is compat-

ible with all DOS applications, 
supports 640 x 480 VGA res­
olution in 256 colors, and out­
puts NTSC video in RCA com­
posite and Super VHS super­
video standards. For more in­
formation , contact Advanced 
Digital Systems, 20204 State 
Road, Cerritos , California 
90701; (800) 888-5244, (310) 
809-6144 (fax). 

Your World Series 
Keith Hernandez, Ty Cobb, 
Wi llie Mays, and Shoeless 
Joe Jackson-all on the 
same team? What a lineup­
and what a game that would 
have been-and can be with 
Baseball for Windows from Mill­
er Associa tes. Using the 
most complete and accurate 
baseball statistics , Baseball 
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for Windows allows you to 
manage any team you want 
and see what could have 
been some remarkable mo­
ments in playing history. 

Bringing the all-time great­
est teams, fields, and plays to 
life, Baseball for Windows fea­
tures a storehouse of play re­
sults, stunning reproduc tions 
of actual ballparks, an icon­
based interlace, easy-te-under­
stand displays, built-in micro­
managers , and special fea­
tures-such as Advanced In­
jury Management (A IM), 
which provides more-realistic 
electronic playing conditions 
by tracking the status of play­
ers and determining if they 're 
rested , tired , bushed , worn 
out, itchy, or benched. 

The program 's four mod­
ules (Baseball, League Manag­
er, Advanced Draft, and Stat­
Master) give you instant ac­
cess to every aspect of base­
bal l. Click on the picture of 
the guy stealing, and he'll go; 
click on a player's name, and 
his past and current game 
performance will be dis­
played . Special bench and 
bullpen reports provide key in­
formation so you can make in­
formed playing decisions. For 
more information, contact Mill­
er Associates, 11 Burtis Ave­
nue, Suite 200, New Canaan, 
Connecticut 06840; (203) 972-
0777, (203) 966-7547 (fax) . 

Future Standards 
The framework of today's com­
puting world encourages 
what has become quite a par­
adox : Developers are under 
constant pressure to add 
more features to their prod­
ucts; and as applications be­
come more powerful, they al­
so become more difficult to 
use, and consequenlly, less 
useful to people. 

Apple Computer hopes to 
change all of that next year 
when it introduces a new com­
puter architecture, called 
OpenDoc, that will integrate 

software and enable sha ring 
across multiple platforms and 
distributed networks. In fact, if 
all goes as planned, the desk­
top computer as we know it te­
day will become obsolete. 

What will this mean for 
you? Easy creation of multime­
dia documents, for one thing. 
You'll be able to place any 
kind of data into an Open Doc 
document and edit it at will, 
without having to cut and 
paste between different appli­
cation windows. You won't 
manually assemble the va ri­
ous pieces; instead, your 
OpenDoc document will hold 
all of them. 

Open Doc parts will behave 
much like current applica­
tions , enabling you to up­
grade without having to go 
through a new learning proc­
ess. Apple's stated intent is to 
make this technology not on­
ly cross-platform but also tru­
ly open-with both systems 
vendors and independent soh­
ware vendors able to obtain 
the source code easily. 

When the company in tro­
duces it in the second half of 
1994 , OpenDoc architecture 
will be available for the Apple 
Macintosh. WordPerfect and 
Novell plan to implement the 
architecture on the Microsoft 
Windows platform, and since 
it's designed to be highly port­
able, OpenDoc will probably 
become available on other 
desktop systems such as 
UNIX, according to Apple. 
IBM and Borland have also an­
nounced their support. Look 
for more on this in 1994. 

Companies or public relalions 
firms with items suitable for 
"News & Notes " should send 
information along with a color 
s/ide or transparency to News 
& Notes, Attenlion: Jill Cham­
pion Boolh, COMPUTE, 324 
West Wendover Avenue, Suite 
200, Greensboro, North Caroli­
na 27408. 0 



FEEDBACK

Take the Cache
Your answer to Fred Bel!

(May 1993) was wrong con

cerning cache memory. You

said it cached information

from the hard disk, but the

cache associated with CPUs

is processor cache, not disk

cache. Processor cache is a

bank of external high-speed

memory—typically 15- to 20-

ns. This bank stores the most

recent of the most often ac

cessed areas of RAM, deter

mined by a set of algorithms

and the way the cache is de

signed. Additionally, every In

tel 486 CPU has an 8K inter

nal processor cache built into

the chip. When a system is ad

vertised with 8K of cache, it's

this internal cache that's be

ing referenced. It doesn't rep

resent added value.

A processor cache makes

a huge difference in CPU per

formance just as a disk

cache makes a huge differ

ence in disk performance.

DOS-based 386 and 486 com

puters would see this perform

ance increase with just 64K of

external cache memory,

while these same computers

based on 32-bit operating sys

tems such as OS/2 or Win

dows NT should have 256K

of external processor cache

to see the biggest perform

ance boost.

You should also clarify to

readers that 256K would be a

rather small disk cache. My ex

perience has shown that a

disk cache between 1 MB and

2MB provides the largest in

crease in disk performance. A

cache larger than 2MB is

more or less a waste of mem

ory.

One more point: Some

game programs that use ex

panded memory assume that

you don't have a disk cache

on your system and set up

their own disk cache. Run

ning two active disk caches

at the same time can severe

ly degrade the performance

of your entire system. In

these cases, I recommend

that you disable your sys

tem's disk cache and let the

game program do the work.

JOSEPH G SAWAYA

SLIFPERY ROCK, FA

Thank you for your correction,

your clarification, and your

tip.

Continuing Series
Could you please explain to

me the difference between a

parallel and serial port for print

ers and other devices? Is

there an advantage in using a

serial connector rather than a

parallel connector?

RANDY BRAZEAU

RIDGEVILLE. ON

A serial connector sends one

bit at a time down a single

wire. A parallel connector can

send whole bytes at a time.

The serial connector is more

appropriately used in applica

tions where the output will be

traveling down a single pair of

wires, such as a telephone

wire, or where the receiving de

vice handles your data very

slowly, such as a printer.

Serial cables have more

than one pair of wires,

though, which allows a manu

facturer to transmit important

information quickly back and

forth between the computer

and the peripheral. That's

why, when you're working

with a Mac and a LaserWriter

and the LaserWriter encoun

ters a problem, the Mac can

tell you the exact nature of

the problem.

Until recently, parallel ca

bles were one-way. They

sent information relatively

quickly, but when there was a

problem at the other end of

the cable, all your computer

could tell you was that the out

put device was no longer ac

cepting data. On the far end

of the cable, the printer might

be out of paper, jammed, or

Choosing a cache,

picking a printer port

acknowledging

the Amiga, licking

the lottery, and

mailing to Maxtor

on fire; your computer

wouldn't have a clue. A new

parallel cable specification

changes all of that, granting in

telligence to the connector. A

collection of codes can keep

the computer (and you) in

formed about the progress on

the other end of the cable.

In summary, you'll find ap

proximately equivalent printer

performance with either a par

allel or a serial printer be

cause the printer is the bottle

neck, not the interface. A se

rial printer has the slight advan

tage of offering two-way com

munication, but parallel print

ers will soon share that advan

tage. A parallel interface has

the advantage of being by far

the most common used by

printers. And, finally, with se

rial mice and modems becom

ing more and more common,

most people can't afford to

sacrifice one of their two pre

cious serial ports to a printer

cable.

Amiga Notes
I read with interest the special

section on PCMCIA slots in

the May 1993 issue (not avail

able in all editions). Despite

the depth of the article, there

was not a single word about

the fact that the Amiga 600,

1200, and 4000 all come

equipped with standard PC

MCIA slots.

ERIC NIXON

FOREST, ON

Just about every time we show

case a bit of new technology

for the PC, we receive a hand

ful of letters from Amiga own

ers with the general theme of

"You talk about this new tech

nology of (fill in the blank), but

it's not new. It's been availa

ble for almost a decade on

the Amiga." So, as a service

to our readers, we will pause

now to praise the Amiga. Vir

tually every advance that you

read about for the PC was

built into the Amiga: sound, an-
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Take the Cache 
Your answer to Fred Bell 
(May 1993) was wrong con­
cerning cache memory. You 
said it cached information 
from the hard disk , but the 
cache associated with CPUs 
is processor cache, nol disk 
cache. Processor cache is a 
bank of external high-speed 
memory- typically 15- to 20-
ns. This bank stores the most 
recenl of Ihe most often ac­
cessed areas of RAM, deter­
mined by a set of algorithms 
and Ihe way the cache is de­
signed. Additionally, every In­
tel 486 CPU has an 8K inter­
nal processor cache built into 
the chip. When a syslem is ad­
vertised with 8K of cache, it's 
this internal cache that's be­
ing referenced. It doesn't rep­
resent added value. 

A processor cache makes 
a huge difference in CPU per­
formance just as a disk 
cache makes a huge differ­
ence in disk performance. 
DOS-based 386 and 486 com­
puters would see this perform­
ance increase with just 64K of 
external cache memory, 
while these same computers 
based on 32-bit operating sys­
tems such as OS/2 or Win­
dows NT should have 256K 
of external processor cache 
to see the biggest perform­
ance boost. 

You should also clarify to 
readers that 256K would be a 
ralher small disk cache. My ex­
perience has shown that a 
disk cache between 1 MB and 
2MB provides the largest in­
crease in disk performance. A 
cache larger than 2MB is 
more or less a waste of mem­
ory. 

One more point: Some 
game programs that use ex­
panded memory assume that 
you don' t have a disk cache 
on your system and set up 
their own disk cache. Run­
ning two active disk caches 
at the same time can severe­
ly degrade the performance 

of your entire system. In 
these cases, I recommend 
that you disable your sys­
tem's disk cache and let the 
game program do the work. 
JOSEPH G SAWAYA 
SLIPPERY ROCK, PA 

Thank you for your correction, 
your clarification, and your 
tip . 

Continuing Series 
Could you please explain to 
me the difference between a 
parallel and serial port for print­
ers and other devices? Is 
there an advantage in using a 
serial connector rather than a 
parallel connector? 
RANDY BRAZEAU 
RIDGEVILLE, ON 

A serial connector sends one 
bit at a time down a single 
wire. A parallel connector can 
send whole bytes at a time. 
The serial connector is more 
appropriately used in applica­
tions where the output will be 
traveling down a single pair of 
wires, such as a telephone 
wire, or where the receiving de­
vice handles your data very 
slowly, such as a prinler. 

Serial cables have more 
than one pair of wires, 
though, which allows a manu­
facturer to transmit important 
information quickly back and 
forth between the computer 
and the peripheral. That's 
why, when you 're working 
with a Mac and a LaserWriter 
and the LaserWriter encoun­
ters a probtem, the Mac can 
tell you the exact nature of 
the problem. 

Until recently, parallel ca­
bles were one-way. They 
sent information relatively 
quickly, but when there was a 
problem at the other end of 
the cable, all your computer 
could tell you was that the out­
put device was no longer ac­
cepting data. On the far end 
of the cable, the printer might 
be out of paper, jammed, or 

on fire; your computer 
wouldn 't have a clue. A new 
parallel cable specification 
changes all of that, granting in­
telligence to the connector. A 
collection of codes can keep 
the computer (and you) in­
formed about the progress on 
the other end of the cable. 

In summary, you'll find ap­
proximately equivalent printer 
performance with either a par­
allel or a serial printer be­
cause the printer is the bottle­
neck, not the interface. A se­
rial printer has the slight advan­
tage of offering two-way com­
munication, but parallel print­
ers will soon share that advan­
tage. A parallel interface has 
the advantage of being by far 
the most common used by 
printers. And, finally, with se­
rial mice and modems becom­
ing more and more common, 
most people can't afford to 
sacrifice one of their two pre­
cious serial ports to a printer 
cable. 

Amigo Notes 
I read with interest the special 
section on PCMCIA slots in 
the May 1993 issue (not avail­
able in all editions). Despite 
the depth of the article, there 
was not a single word about 
the fact that the Amiga 600, 
1200, and 4000 all come 
equipped with standard PC­
MCIA slols. 
ERIC NIXON 
FOREST, ON 

Just about every time we show­
case a bit of new technology 
for the PC, we receive a hand­
ful of letters from Amiga own­
ers with the general theme of 
"You talk about this new tech­
nology of (fill in the blank), but 
it's not new. It's been availa­
ble for almost a decade on 
the Amiga. " So, as a service 
to our readers, we will pause 
now to praise the Amiga. Vir­
tually every advance that you 
read about for the PC was 
built into the Amiga: sound, an-

Choosing a cache, 
picking a printer port, 
acknowledging 
the Amiga, licking 
the 10Herv, and 
mailing to Maxtor 
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Imatlon, multitasking, and so forth. Com

modore has a team of very forward-

looking engineers, and it builds one of

the most capable desktop machines in

the world. COMPUTE has long ad

mired the Amiga (and the pioneer spir

it of Amiga owners) and has prided it

self on being the mainstream computer

magazine that has paid the most atten

tion to the Amiga over the years. If this

sounds a bit like a eulogy, it is be

cause, after several years of publishing

first a quarterly magazine, then a bi

monthly magazine, and later a month

ly section of COMPUTE devoted to the

Amiga, we have ceased our regular cov

erage of the machine as of October

1993.

The Lottery
I have written a small program to pick

a group of six numbers ten times for

the state lottery. The program doesn't

seem to work.

LARRY RAY

ALICE. TX

In the interest of scientific inquiry, we

will overlook our moral objections to

gambling. Sometimes it helps to state in

specific terms what you want a program

to do before you write it. You want to

draw six random numbers from among

the numbers 1-50. The six numbers all

have to be different from one another. If

you select a number once, it shouldn 't

be selected again In any group of six.

And you want to generate ten of these

groups of six. Although you could ac

complish this in several different ways,

the following program demonstrates

what is probably the most efficient way.

We'll create a collection of numbers (1-

50), scramble them, draw the first six

numbers, scramble them again, draw

six more, and so forth. Here's the pro

gram. Remember that in order to get a

winning number, you have to avoid think

ing about an elephant when the pro

gram completes its operation.

DIM A(iilJ)

RANDOMIZE TIMER

FOR I = 1 TO 50

A(l) = I

NEXT

FOR J = 0 TO 9

GOSUB SCRAMBLE

GOSUB DRAWSIX
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NEXT

PRINT "Don't think

about an elephant." END

SCRAMBLE:

SCRAMBLE = RND * 1000 + 100

FOR I = 0 TO SCRAMBLE

RESCRAMBLE:

A = INT(RND * 50)+ 1: B =

INT(RND ' 50)+ 1: IF A = B

THEN GOTO RESCRAMBLE

A1 =A(A): A(A) = A(B): A(B)=A1

NEXT

RETURN

DRAWSIX:

FOR I = 1 TO B

PRINT USING "## ";A(I);

NEXT

PRINT

RETURN

To the Max
I have a question concerning my

Maxtor 200MB IDE hard disk. Do you

have the address for Maxtor?

DON SHAW

LUSBY. MD

The address for Maxtor Colorado is

2190 Miller Drive, Longmont, Colorado

80501. Its telephone number is (303)

651-6000, or (800) 262-9867 outside of

Colorado. Though it's a separate com

pany Maxtor supports Miniscribe

drives. Incidentally, our source for

many names and addresses is the

1993 Computer Marketplace, an unusu

ally complete reference, published by

Random House Electronic Publishing.

Do you have a question about hardware

or software? Or have you discovered

something that could help other PC us

ers? If so, we want to hear from you.

Call our special "Feedback" line: (900)

884-8681. extension 7010201 (spon

sored by Pure Entertainment, P.O. Box

186, Hollywood, California 90078). The

call will cost 95 cents per minute, you

must be 18 or older, and you must use

a touch-tone phone. Or write to "Feed

back" in care of this magazine. Readers

whose letters or calls appear in 'Feed

back" will receive a free COMPUTE base

ball cap while supplies last. We regret

that we cannot provide personal replies

to technical questions. 3
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imation, multitasking, and so forth. Com­
modore has a team of very forward­
looking eng ineers, and il builds one of 
the most capable desktop machines in 
Ihe world. COMPUTE has long ad­
mired the Amiga (and the pioneer spir­
it of Amiga owners) and has p rided it­
self on being the mainslream compuler 
magazine Ihat has paid Ihe most allen­
tion to the Amiga over the years. If this 
sounds a bit like a eulogy, it is be­
cause, after several years of publishing 
firsl a quarterly magazine, then a bi­
monthly magazine, and later a month­
ly section of COMPUTE devoted to the 
Amiga, we have ceased our regular cov­
erag e of the machine as of October 
1993. 

The Lottery 
I have written a small program to pick 
a group of six numbers ten times for 
the state lottery. The program doesn' t 
seem to work. 
LARRY RAY 
ALICE, TX 

In the interest of scientific inquiry, we 
will overlook our moral objections to 
gambling. Sometimes it helps to state in 
specific terms what you want a program 
to do before you write it. You want to 
draw six random numbers from among 
the numbers 1-50. The six numbers all 
have to be different from one another If 
you select a number once, it shouldn't 
be selected again in any group of six. 
And you want to generate ten of these 
groups of six. Although you could ac­
complish this in several different ways, 
the following program demonstrates 
what is probably the most efficient way 
VIe'II create a collection of numbers (1-
50), scramble them, draw the first six 
numbers, scramble them again, draw 
six more, and so forth. Here's the pro­
gram. Remember that in order to get a 
winning number, you have to avoid think­
ing about an elephant when the pro­
gram completes its operation. 

DtM A(50) 
RANDOMIZE TIMER 
FOR I = 1 TO 50 
A(I) = I 
NEXT 
FOR J = 0 TO 9 
GOSUB SCRAMBLE 
GOSUB DRAWSIX 
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NEXT 
PRINT " Don'l th ink 
about an elephanl. " END 

SCRAMBLE: 
SCRAMBLE = RND • 1000 + 100 
FOR I = 0 TO SCRAMBLE 
RESCRAMBlE: 
A = INT(RND • 50) + 1: B = 

INT(RND • 50) + 1: IF A = B 
THEN GOTO RESCRAMBlE 

A1 = A(A): A(A) = A(B): A(B) = A1 
NEXT 
RETURN 

DRAWSIX: 
FOR 1=1 TO 6 
PRINT USING "## "; A(I); 
NEXT 
PRINT 
RETURN 

To the Max 
I have a question concerning my 
Maxtor 200MB IDE hard disk. Do you 
have the address for Maxtor? 
OONSHAW 
LUSBY, MD 

The address for Maxtor Colorado is 
2190 Miller Drive, Longmont, Colorado 
80501. lis telephone number is (303) 
651-6000, or (800) 262-9867 oulside of 
ColoradO. Though it's a separate com­
pany, Maxtor supports Miniscribe 
drives. InCidentally, our source for 
many names and addresses is the 
1993 Computer Marketplace, an unusu­
ally complete reference, published by 
Random House Electronic Publishing. 

Do you have a question about hardware 
or software? Or have you discovered 
something that could help other PC us­
ers? If so, we want to hear from you. 
Call our special "Feedback" line: (900) 
884-8681, extension 7010201 (spon­
sored by Pure Entertainment, P.o. Box 
186, Hollywood, California 90078). The 
call will cost 95 cents per minute, you 
must be 18 or older, and you must use 
a touch-tone phone. Or write to "feed­
back" in care of this magazine. Readers 
whose lellers or calls appear in "feed­
back" will receive a free COMPUTE base­
ball cap while supplies last. VIe regret 
that we cannot provide personal replies 
to technical questions. 0 
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simply

To read Kasparov's

1 to the second

mind,

board.

Ready to raise your game to a

higher level, are you? Meet Garry

Kasparov, reigning king of the

[BEFORE] cheSS

world. And your

new private tutor.

While you play

Kasparov's Sambit,

his digitized image

and vaice {Russian

accent and all) will

appear on your

screen. He'll warn

you of imminent

danger. Question

the tactics you

use. And constantly challenge you to seek

out fresher and deadlier lines of attack.

suggests.

You can

bob

Ifla
V 3 ■"a a

■

There's even a second

hoard, which allows

you ta visualize the

strategies Kasparov

also customize most aspects of your opponent's

game, giving you

a virtually infinite

pool of challengers.

To make sure

you don't outgrow

Gambit any time

soon, we power it

with the very same

engine that won the

1993 International

Computer Chess

Championship. Not

exactly what

you'd call a pushover. So pick it up.

Play it. And who knows?

After spending a few weeks or so

learning the ropes from Kasparov, you

may just find that you're finally

ready to take Dn, well, Kasparov. [after]

As you improve, you can customize
opponents to suit your game.

b a tiitJu&srX =i SkiraclE /Vi

To read tiesparov's mind, 
simply refer io the second board, 

Ready to raise your game to a suggests, 

higher level, are you? Meet Garry You can 

Kasparov, reigning king of the also customize most aspects of your opponent's 

[BEFORE) chess game, giving you 

world, And your a virtually Infinite 

new private tutor, pool of challengers, 

While you play To make sure 

Kasparov's Gambit, you don 't outgrow 

his digitized Image Gambit any time 

and voice (Russian soon, we power it 

accent and all) will with the very same 

appear on your engine that won the 

screen, He'll warn 1993 International 

you of imminent Com pu ter Chess 

danger, Ouestion Championship, Not 

the tactics you exactly what 

use, And constantly challenge you to seek you'd call a pushover, So pick it up, 

out fresher and deadlier lines of attack, Play it And who knows? 

There's even a second After spending a few weeks or so 

board, which allows learning the ropes from Kasparov, you 

you to visualize the may just find that you 're finally 

strategies Kasparov ready to take on, well, Kasparov, [AFTER) 
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INTRODOS
Tony Roberts

A badly fragmented

hard disk

degrades system

performance

by bogging down file

access.

DEFRAGMENTING
YOUR HARD DISK
One of the new utilities provid

ed with Microsoft's DOS 6 is De-

frag. This program helps keep

your hard disk in order, result

ing in faster file access and an

improved success rate

should you ever need to un

delete a file.

Why is such a utility neces

sary? What causes the frag

mentation that Defrag was cre

ated to cure?

The culprit is DOS itself

and, more specifically, the

way it stores your files.

When you first begin storing

files on a newly formatted

disk, DOS places the files one

after another, starting on the

disk's first track. It also keeps

information about where each

file is stored in the FAT (File Al

location Table). As long as

you only add files, your disk

will be neatly organized with

contiguous files stored one af

ter the other.

However, as soon as you de

lete or make changes to a file,

you open the door to fragmen

tation. DOS stores files in units

called clusters, the size of

which depends on the size of

your disk partition. Let's say

you delete a two-cluster file

from your disk. DOS updates

the FAT to indicate that the

two clusters once occupied

by that file are now available

for other use.

Since DOS stores data as

close to the front of the disk as

possible, the next time you

save a file, DOS will store it in

the space left by the deleted

file.

But what if the file you're stor

ing is larger than two clusters?

DOS fills the two-cluster vacan

cy with the beginning of the

file and stores the remainder

in the next available empty

spaces on the disk. It keeps

track of the various parts of a

file through entries in the FAT.

When you open a file, DOS

checks the FAT to get instruc

tions on where to find all of the

file's parts and then reassem

bles it for you.

DOS's ability to fragment

files is a good thing. Other

wise, you could face a situa

tion in which you had 10MB re

maining on your hard disk but

couldn't store a 2MB file be

cause there were no contigu

ous spaces larger than 1MB.

On the downside, a badly

fragmented hard disk de

grades system performance

by bogging down fife access

as the drive head travels all

across the disk, rounding up

the scattered clusters, File frag

mentation also makes it more

difficult to recover deleted

files using DOS's Undelete

command. Undelete normally

can recover an unfragmented

file in a snap, but if the file is

fragmented, it has to do some

guesswork to reassemble the

file because the road map to

the file that was stored in the

FAT is no longer available.

Now that we've discussed

fragmentation and discovered

how it happens, let's look at

what to do about it. If you

have DOS 6, you can use the

Defrag command. If you use

an earlier version of DOS, you

can get a defragmentation pro

gram either separately or as

part of a disk utilities package,

{in fact, the defragmentation

program that comes with DOS

6 is a version of a program cre

ated by Symantec, which pro

duces the Norton Utilities.) De

frag may not have all the bells

and whistles of other software,

but it gets the job done.

Defrag works on one of two

levels. First, it can identify all

of the fragmented files on

your disk and move them to ar

eas where they will fit contigu

ously. Or it can rearrange the

files on your hard disk so that

none is fragmented and all are

packed together at the front of

the disk. This latter option es

sentially rewrites every file on

your disk.

Today's defraggers have

come a long way since the ear

liest versions, but because de

fragmenting involves your en

tire database, it's wise to take

a few precautions: Have a cur

rent backup in case some

thing goes wrong, run Chkdsk

to make sure your disk has no

lost clusters or file allocation er

rors, and disable any net

works and multitasking soft

ware such as Windows or task

switchers.

DOS 6:s Defrag requires a

lot of memory, If you receive In

sufficient Memory messages,

try to free up as much memo

ry as possible by eliminating

all TSRs. If memory remains a

problem, borrow some memo

ry from your graphics adapter

using the following procedure:

Add the parameters l=A000-

BFFF and NOEMS to the CON

FIG.SYS command that loads

EMM386, restart the comput

er, and then run the defragmen

tation program by typing de

frag /gO.

After Defrag has finished its

work, remove the parameters

you added to the EMM386

line in CONFIG.SYS.

The A000-BFFF memory

range is commonly used by vid

eo cards to display graphics

screens. This procedure bor

rows that block of memory for

use by the operating system.

The /gO switch used when start

ing Defrag instructs the pro

gram to run in text mode rath

er than graphics mode, avoid

ing a conflict over that block of

memory.

Once you get the hang of us

ing Defrag, you can automate

the process by using DOS 6's

multiple configuration feature

to create a setup that runs De

frag. When you do this, you

can use the /b switch on the

Defrag command line to

cause your system to reboot it

self after Defrag has finished

doing its work. a
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A badly fragmented 
hard disk 

degrades system 
performance 

by bogging down file 
access, 

INTRODOS 
Tony Roberts 

DEFRAGMENTING 
YOUR HARD DISK 
One of the new uti lities provid­
ed wi th Microsoft's DOS 6 is De­
frag. This program helps keep 
your hard disk in order, result­
ing in faster file access and an 
improved success rate 
should you ever need to un­
delete a file . 

Why is such a utility neces­
sary? What causes the frag­
mentation that Defrag was cre­
ated to cure? 

The culprit is DOS itsel f 
and, more specif ical ly, the 
way it stores your files. 

When you first begin storing 
files on a newly formatted 
disk, DOS places the files one 
after another, star ting on the 
disk's first track. It also keeps 
information about where each 
file is stored in the FAT (File Al­
location Table) . As long as 
you only add files, your disk 
will be neatly organized with 
contiguous files stored one af­
ter the other. 

However, as soon as you de­
lete or make changes to a file, 
you open the door to fragmen­
tation . DOS stores files in units 
called clusters, the size of 
which depends on the size of 
your disk partition. Let's say 
you delete a two-cluster file 
from your disk. DOS updates 
the FAT to indicate that the 
two clusters once occupied 
by that file are now available 
for other use. 

Since DOS stores data as 
close to the front of the disk as 
possible , the next time you 
save a file , DOS will store it in 
the space left by the deleted 
fi le. 

But what if the file you're stor­
ing is larger than two clusters? 
DOS fills the two-cluster vacan­
cy with the beginning of the 
file and stores the remainder 
in the next available empty 
spaces on the disk. It keeps 
track of the various parts of a 
file through entries in the FAT. 
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When you open a file , DOS 
checks the FAT to get instruc­
tions on where to find all of the 
file's parts and then reassem­
bles it for you. 

DOS's ability to fragment 
fi les is a good thing . Other­
wise, you could face a situa­
tion in which you had 10MB re­
maining on your hard disk but 
couldn' t store a 2MB file be­
cause there were no contigu­
ous spaces larger than 1 MB. 

On the downside, a badly 
fragmented hard disk de­
grades system performance 
by bogging down file access 
as the drive head travels all 
across the disk, rounding up 
the scattered clusters. File frag­
mentation also makes it more 
difficult to recover deleted 
files using DOS's Undelete 
command. Undelete normally 
can recover an unfragmented 
file in a snap, but if the file is 
fragmented , it has to do some 
guesswork to reassemble the 
file because the road map to 
the file that was stored in the 
FAT is no longer available. 

Now thal we've discussed 
fragmentation and discovered 
how it happens, let's look at 
what to do about it. If you 
have DOS 6, you can use the 
Defrag command . If you use 
an earlier version of DOS, you 
can get a defragmentation pro­
gram either separately or as 
part of a disk utilities package. 
(In fact , the defragmentation 
program that comes with DOS 
6 is a version of a program cre­
ated by Symantec, which pro­
duces the Norton Utilities.) De­
irag may not have all the bells 
and whistles of other software, 
but it gets the job done. 

Defrag works on one of two 
levels. First, it can identify all 
of the fragmented files on 
your disk and move them to ar­
eas where they will fit contigu­
ously. Or it can rearrange the 
files on your hard disk so that 
none is fragmented and all are 
packed together at the front of 
the disk. This latter option es-

senti ally rewrites every file on 
your disk. 

Today's defraggers have 
come a long way since the ear­
liest versions, but because de­
fragmenting involves your en­
tire database, it's wise to take 
a few precautions: Have a cur­
rent backup in case some­
thing goes wrong, run Chkdsk 
to make sure your disk has no 
lost clusters or file allocation er­
rors, and disable any net­
works and multitasking soft­
ware such as Windows or task 
switchers . 

DOS 6's Defrag requires a 
lot of memory. If you receive in­
sufficient Memory messages, 
try to free up as much memo­
ry as possible by eliminating 
all TSRs. If memory remains a 
problem, borrow some memo­
ry from your graphics adapter 
using the following procedure: 
Add the parameters I=AOOO­
BFFF and NOEMS to the CON­
FIG.SYS command that loads 
EMM386, restart the comput­
er, and then run the defragmen­
tat ion program by typing de­
frag /gO. 

After Defrag has finished its 
work, remove the parameters 
you added to the EMM386 
line in CONFIG.SYS. 

The AOOO-BFFF memory 
range is commonly used byvid­
eo cards to display graphics 
screens. This procedure bor­
rows that block of memory for 
use by the operating system. 
The /gO switch used when start­
ing Defrag instructs the pro­
gram to run in text mode rath­
er than graphics mode, avoid­
ing a conflict over that block of 
memory_ 

Once you get the hang of us­
ing Defrag , you can automate 
the process by using DOS 6's 
multiple configuration feature 
to create a setup that runs De­
frag . When you do this, you 
can use the /b switch on the 
Defrag command line to 
cause your system to reboot it­
self after Defrag has finished 
doing its work. 0 
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Before you sink a penny into MS-DOS 6.

consider a better way to maximize the

return on your PCs—the new PC DOS

6.1 from IBM.

It's got utilities that earn the highest

rating. The automatic anlivirus scan

detects nearly twice as many viruses as

MS-DOS, while taking up a fraction of the space

{just 1K-6K, versus 7K-44K for MS-DOS).

What's more, it's got utilities you don'l get

with MS-DOS. Such as the full-screen Program

Scheduler and the Integrated E Editor, Full

Screen Backup gives you differential

backup of modified files, as well as

Introducing

PC DOS 6.1

best
utilities

investment on
incremental, tape and NetWare* file attribute

A backups —and it can resume interrupted

: \ ^^^^^ ^"*"^ backup. Also, high-speed floppy disk support

j ■ A—M is two to three times faster.

; , j Your memory management will pay

^■^^^^ —™— ^—■ dividends, too. The Memory Optimizer not

only gives you more available memory, but also a configuration watcher

to help run your system more efficiently.

And you can hank on the best service and support in the business.

Including a 24-hour helpline you can actually reach, and 60 days of

free support

To order PC DOS 6.1, see your local software dealer. Or call

I 800 342-6672. (In Canada, call 1 800 465-7999.) When you

consider all the options, PC DOS 6.1 is the only one to pick.

Features and Functions

Backup—Tape support;

High-speed

floppy disk support

Approximate number of

viruses that can be detected

Automated system

configuration optimizer

PCMCIA 11 support

Enhanced editor

Program scheduler

PC DOS 6.1

X

X

>1.400

X

X

X

X

MS-DOS 6

800

market.
:
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WINDOWS WORKSHOP
Clifton Karnes

With RoboHELP

2.0, creating

Windows Help files

is a snap.

ROBOHELP 2.0
Last issue, I talked about how

to get the most from Windows

Help from a user's point of

view. This month, I'm going to

talk about creating your own

Help files.

Theoretically, the only tools

you need to create a Windows

Help file are the Help compil

er (HC30.EXE or HC31.EXE)

and a text editor that can pro

duce ASCII text files, which

the Help compiler reads and

compiles. The Help compiler

comes with most development

systems, including the Win-

;HHHB«fH
id

dows SDK, Visual C++, and

Borland C++. You also get the

Help compiler with most Help-

authoring tools.

Although you can create

Help source files with an AS

CII text editor, the Help com

piler's native format is RTF

(Rich Text Format), which is a

little frightening to work with in

its raw form. It's much easier

to create Help source files

with a word processor that

can export RTF. Word for Win

dows has excellent RTF sup

port (Microsoft invented RTF),

and it has become the stan

dard for Help authors.

Information on creating

Help is sparse, but one excel

lent source is the Microsoft

Help Authoring Guide, a Help

file itself that explains Help file

creation. It's available on the

Windows SDK forum on Com

puServe and on the Microsoft

Developers Network CD. I

haven't mentioned the MSDN

CD before, but it's an indispen

sable tool for all Windows de

velopers and professionals. It's

a quarterly CD-ROM that

boasts the entire hypertext doc

umentation of the SDK, Visual

C++, Petzold's Windows 3.1,

and scores of other references.

It also has lots of programs and

useful information, including

the Help Authoring Guide and

other Help-authoring aids.

Back to creating Help. Us

ing a word processor like

Word for Windows instead of

a text editor makes creating

Help files easier, but it's still

hard work. You have to put in

the codes for topics, jumps,

and graphics all by hand. And

after you've saved your file,

you have to compile it with the

Help compiler, which, amazing

ly, is DOS based.

After you've gotten your

feet wet with creating a few sim

ple Help files, you'll begin to re

alize that this should be easi

er than it is.

Coming to the rescue is

Blue Sky Software with Robo

HELP 2.0 (619-459-6365,

$495). This program is a su

perb tool that turns Word for Win

dows into a Windows-based in

tegrated development environ

ment for Help, much the wayVis

ual C++ and Visual Basic are

integrated development environ

ments for programs.

Everything that has to do

with Help file creation and main

tenance is automated with

RoboHELP. The program in

stalls a floating toolbox in

Word and adds several items

to Word's menus. To build a

topic, you simply click on the

Topic button. The program

prompts you for titles and key

words. Creating a jump is just

as easy. You click on the

Jump button, and RoboHELP

asks you where you want to

jump. Creating pop-ups is a

snap, too.

RoboHELP also has excel

lent support for embedded

graphics, so managing BMP

and MRB files is easy. In fact,

you can do just about every

thing you'll ever need to do

with a Help project from Robo

HELP without ever having to

write a line of code. If you're fa

miliar with creating Help files,

you'll know all about the Help

project file, which has an HPJ

extension. With RoboHELP,

you'll probably never have to

edit this file by hand.

One area in which Robo

HELP really shines is Help mac

ros. As you may know, the

Help engine provides a set of

macros that you can use your

self. (These macros should re

ally be called functions. The

macro name probably comes

from the fact that Windows

Help was developed by the Ex

cel group.) These macros do

things like print the current top

ic, set bookmarks, and the

like. When you tell RoboHELP

you want to embed a macro,

it automatically supplies a list

of all the available macros.

You simply click on one, and

RoboHELP puts the code in

your Help document.

When it's time to compile,

you just click on the Compile but

ton. RoboHELP runs the DOS-

based compiler engine in the

background, gathers any error

messages, and displays them

in a window for you. You never

have to see a DOS screen. In

fact, unless you knew other

wise, you'd probably never

guess that the Help compiler is

a DOS program.

When you compile, if you

find errors, RoboHELP will dis

play the error messages and

offer you a short explanation

of what each error message

means. If you've tried to deci

pher Help compiler error mes

sages before, you know what

a boon this is.

After you've successfully

compiled your program, you

can run it from Word by click

ing on another button on Robo-

HELP's toolbox. If you're get

ting the impression that this

program is wonderful, you're

right. Creating Help just

doesn't get any easier. D
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ROBOHELP 2.0 
Last issue, I talked about how 
to get the most from Windows 
Help from a user's point of 
view. This month, I'm going to 
talk about creating your own 
Help files. 

Theoretically, the only tools 
you need to create a Windows 
Help file are the Help compil­
er (HC30.EXE or HC31 .EXE) 
and a text editor that can pro­
duce ASC II text fi les , which 
the Help compiler reads and 
compiles. The Help compiler 
comes with most development 
systems, including the Win-

dows SDK. Visual C++. and 
Borland C++. You also get the 
Help compiler with most Help­
authoring tools. 

Although you can create 
Help source files with an AS­
CII text editor, the Help com­
piler 's native forma t is RTF 
(Rich Text Format), which is a 
little frightening to work with in 
its raw form. It's much easier 
to create Help source files 
with a word processor that 
can export RTF. Word for Win­
dows has excellent RTF sup­
port (Microsolt invented RTF), 
and it has become the stan­
dard for Help authors. 

Information on creating 
Help is sparse, but one excel­
lent source is the Microsoft 
Help Authoring Guide, a Help 
file itself that explains Help fi le 
creation. It's available on the 
Windows SDK forum on Com­
puServe and on the Microsolt 
Developers Network CD. I 
haven't mentioned the MSDN 
CD before, but it's an indispen­
sable tool for all Windows de­
velopers and professionals. It's 
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a quarterly CD-ROM that 
boasts the entire hypertext doc­
umentation of the SDK, Visual 
C++, Petzold's Windows 3.1, 
and scores of other references. 
It also has lots of programs and 
useful information, including 
the Help Authoring Guide and 
other Help-authoring aids. 

Back to creating Help. Us­
ing a word processor like 
Word for Windows instead of 
a text editor makes creating 
Help files easier, but it 's still 
hard work. You have to put in 
the codes for topics, jumps, 
and graphics all by hand. And 
after you've saved your file, 
you have to compile it with the 
Help compiler, which, amazing­
ly, is DOS based. 

After you 've gotten your 
feet wet with creating a few sim­
ple Help files, you'll begin to re­
alize that this should be easi­
er than it is. 

Coming to the rescue is 
Blue Sky Software with Roba­
HELP 2.0 (619-459-6365, 
$495) . This program is a su­
perb tool that turns Wbrd forWin­
dows into a Windows-based in­
tegrated development environ­
ment for Help, much the way Vis­
ual C++ and Visual Basic are 
integrated development environ­
ments for programs. 

Everything that has to do 
with Help file creation and main­
tenance is automated with 
RoboHELP. The program in­
stalls a floating toolbox in 
Word and adds several items 
to Word's menus. To build a 
topic, you simply click on the 
Topic button . The program 
prompts you for titles and key­
words. Creating a jump is just 
as easy. You click on the 
Jump button. and RoboHELP 
asks you where you want to 
jump. Creating pop-ups is a 
snap, too. 

RoboHELP also has excel­
lent support for embedded 
graphics, so managing BMP 
and MRB files is easy. In fact , 
you can do lust about every­
thing you'll ever need to do 

with a Help project from Robo­
HELP without ever having to 
write a line of code. If you're fa­
miliar with creating Help files, 
you'll know all about the Help 
project file , which has an HPJ 
extension. With RoboHELP, 
you'll probably never have to 
edit this file by hand. 

One area in which Robo­
HELP really shines is Help mac­
ros. As you may know, the 
Help engine provides a set of 
macros that you can use your­
self. (These macros should re­
ally be called functions. The 
macro name probably comes 
from the fact that Windows 
Help was developed by the Ex­
cel group.) These macros do 
things like print the current top­
ic , set bookmarks , and the 
like. When you tell RoboHELP 
you want to embed a macro, 
it aulomatically supplies a list 
of all the available macros. 
You simply click on one, and 
RoboHELP puts the code in 
your Help document. 

When it 's time to compile , 
you just click on the Compile but­
ton. RoboHELP runs the ooS­
based compiler engine in the 
background, gathers any error 
messages, and displays them 
in a window for you. You never 
have to see a DOS screen. In 
fact , unless you knew other­
wise, you'd probably never 
guess that the Help compiler is 
a DOS program. 

When you compile , if you 
find errors, RoboHELP will dis­
play the error messages and 
offer you a short explanation 
of what each error message 
means. If you've tried to deci­
pher Help compiler error mes­
sages before, you know what 
a boon this is. 

After you 've successfully 
compiled your program, you 
can run it from Word by click­
ing on another button on Roba­
HELP's toolbox. If you're get­
ting the impression that this 
program is wonderful, you're 
right. Creating Help just 
doesn't get any easier. 0 



Train With and Keep a Powerful 486sx/25 MHzMini-Tower Computer/

NRI's new training in Programming
in C++ with windows lets you
combine two of today's hottest

programming skills into
[ one great new career!

Like never before, org;inizations everywhere are

paying top dollar for PC programmers who can

combine the power of object-oriented C++ with

the new freedom and case ofWindows to create

in-demand software for business, industry, or

consumer applications.

Pick up the classified section in any major

newspaper and you'll see: C++ programming

and the ability to create PC programs for a

Windows environment top the list of job skills

today's employers demand.

Now you can take advantage of today's hottest

programming opportunities with NRI's new at-

home training — Programming in C++ with

Windows. It's the right training at the right time.

And the only training that gives you eventhing

you need to succeed today on the job, in a new

career, or in a full- or part-time programming

business of your own.

Get hands-on training with a 486sx-based

mini-tower computer system

NRI knows: To program in C++ and create

Windows applications, you need to work with a

state-of-the-art computer system. That's why NRI

gives you hands-on experience with a -t86sx/25
MHz mini-tower computer — the most powerful

computer system available in home

study today. You train with and keep

this state-of-the-art system, complete

Get practical experience with a powerful

■J86sx-based computer, VGA color monitor, 5

meg RAM, 80 meg hard drive, enhanced

keyboard and mouse, and professional

software...all yours to train with and keep!

with VGA color monitor, enhanced keyboard

and mouse, an 80 meg hard drive, and five full

megabytes of RAM.

This outstanding computer system gives you

the memory, speed, and power you need to take

advantage of all the features of your C++

compiler and Windows software... and develop

the kind of quality software programs today's

employers and consumers demand. But

hardware is just pan ofwhat makes NRI training

so good...

Master object-oriented programming

using Borland TAirbo C++®

With NRI you learn at home, at a comfortable

pace. NRI's Discovery Learning Method takes

you step-by-step from computer b;tsics to

advanced programming in C++, today's hottest

object-oriented programming language. As vou

work with the top-rated Borland Turbo C++

compiler included in your course, you master

object-oriented programming methods —

gaining the practical experience and design

expertise that will save you time and make future

programming fast and easy.

You discover for yourself how this in-tlemand

language allows you the freedom to write real-

world applications tfiat rival software produced

by top-paid design teams — from stand-alone

graphics and word processing packages to

spreadsheets, text editors, database managers,

and more! But that's still not all...

Learn to program for the exciting visual

environment of Microsoft® Windows™

With NRI training you take command of today's

newest design techniques as you master

programming skills for Windows — using both

C++ and the built-in functions and routines of
your Microsoft Windows software.

As you actually build your own software

application, you develop hands-on experience

with Windows' easy-to-use features —including

graphics, memory management, multitasking,

data exchange, and more!

Soon you're ready to use your computer and

know-how to create fast, functional programs —

complete with on-screen graphics, custom

cursors, images, icons, and all the other

Windows features you need to build high-

performance software that meets today's

competitive business needs.

Send for your FREE NRI catalog today!

Discover how NRI can give you the computer

know-how you need for success. If the coupon is

missing, write to NRI Schools, McGraw-Hill

Continuing Education Center, 4401 Connecticut

Avenue, NW, Washington, DC 20008.

SEND COUPON TODAY FOR FREE NRI CATALOG!

McGraw-Hill Continuing Iktucation Center

SChOOlS 4-!01 Connecticut Avenue. NW, Washington, DC 20008
Yes! Send me the FREE catalog I've checked and show me how NRI can give me the state-

of-the-art computer training I need for advancement, extra income, or a business of my own!

■ Check one FREE catalog only Other computer career training:

3 PROGRAMMING IN C++ WITH WINDOWS □ Computer Programming

□ PC Troubleshooter Q Desktop Publishing and Design

3 PC Applications Specialist Q Bookkeeping and Accounting
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Address,
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Pick up the classified section in :my major 
newspaper and you'll see: C++ programming 
and the ability to create PC programs for a 
Windows environment top the list of job skills 
.[(x.l:ly's employers demand. 

Now you can take advam:lge of today's hottest 
programming opportunities with NIU 's new at­
home training - Programming in c++ with 
Windows. It's the right training at the right time. 
And the only training that gives you everything 
you need to succeed tod.1Y on the job, in a new 
career, or in a full· or pan-time programming 
business of your OWI1. 

Get hands-on training with a 486sx-based 
mini-tower computer system 

programming skills into 
one great new career! 

, 
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work with the top-rnted Borland Turbo C++ 
compiler included in your co~, you master 
object-oriented programming methods -
gaining the practical experience and design 
expertise that will save you time and make furure 
progr.unming fast and easy. 

You discover for yourself how lhis in.<femand 
language aUows you the freedom to write real­
world applications that rival software produced 
by lop-paid design teams - from stand-alone 
graphics and word processing packages to 
spreadsheets, text editors, database managers, 
and more! BUI that's still not alJ... 

Learn to program for the &citing visual 
environment of Microsoft Windowsnt 

With NRJ training you take command of taday's 
-- newest design teclutiques as you master 

programming skills for Windows - using both 
C++ and the built-in functions and routines of 

... -'--------------~ your Microsoft Windows software. 
with VGA color monitor, enhanced keyboard 
and mouse, an 80 meg hard drive, and fh'e full 
megabytes of RAM. 

lllis outstanding computer system gives you 
the memory, speed, and power you need to take 
lIdv<mtage of aIllhe feamres of your C++ 
compiler and Windows software ... and develop 
the kind of quality software progr.uns todar's 
employers and consumers demand. But 
hardware is just pan of what makes l\iJU training 
so good .. 

Master object-oriented pro~g 
using Borland Thrbo c++ 

With NRl you learn at home, at a comfortable 
pace. NRJ's Discovery Learning Method takes 
YOll step-by-step from computer basics to 
advanced progranmling in C++, today's hottest 
object~riented programming language. As you 

As you actuaJly build your own software 
application, you develop hand.s-<ln experience 
with Windows' easy·to-use features - including 
graphics, memo[}' management, multitaSking, 
data exchange, and more! 

Soon you're ready to use your computer ,md 
know-how to create fast , functional programs -
complete with on-screen graphiCS, custom 
cursors, images, icons, and all the other 
Windows features rou need to build high­
perfonnance software that meets tada}"s 
competitive business needs. 

Send for your FREE NRI catalog today! 

Discover how l\iJU can give you the computer 
know-how you need for success. If the coupon is 
missing, write to NR1 Schools, McGraw·HilI 
Continuing Education Center, 4401 Cormecticut 
Avenue, NW, Washington, DC 20008. 

SEND COUPON TODAY FOR FREE NRI CATALOG! 

.. ~. McGr.lw·mJl Continuing Education Center ~;!~ I .w1W'. Schools ·i-10 t ConnL~licUI Menuc. NW, Washington, OC20008 l.n\1 
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gives you hands-on experience with a 486sX/25 I 
MHz mini-tower computer - the most powerful -.;:: 
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PROGRAMMING POWER
Tom Campbell

Spreadsheets have

a seductive

immediacy about

them because

they show results

instantly.

DI-OGIX: BETTER
THAN I THOUGHT
One of the great pleasures of

being a columnist is that I get

to see software I'd otherwise

miss. A perfect example is di-

ogix from On Top Systems

{P.O. Box 676, Northbrook, Il

linois 60065-0676; (708) 291-

0214). It's billed as application

development software with a

spreadsheet, support for mul

tiple printers, Btree database

manager with support for

dBASE and ASCII files, porta

bility to UNIX systems, and an

advanced report writer. It's a

character-based environment

without mouse support, and it

looks and feels like a spread

sheet all the way through.

With its $99.95 price for a sin

gle-user DOS version up

through $249.95 per UNIX us

er, I figured that each person

who used di-ogix applications

(as opposed to the developer,

who wrote them) had to buy a

copy. II programmers had to

sell all the applications they de

veloped using di-ogix with

what was effectively a $100.00

runtime charge per copy, it

seemed overpriced despite

the low single-user cost. I

didn't notice this clear state

ment on the brochure: "Appli

cations may be distributed

with di-ogix runtime royalty-

free."

This is an interesting prod

uct because in 1993, it will

probably appear to pundits as

a good five years behind the

times. Without Windows sup

port or its own GUI or graphi

cal print preview or require

ment of 75 megabytes of disk

space (would you settle for 2

megs plus change?}, di-ogix

would seem to be a product

out of a distant era. Yet its use

fulness was immediately clear

to me. The phenomenal ap

peal of spreadsheets has pro

duced a vast army of people

who are programmers but

who don't think of themselves

that way. Spreadsheets aren't

terribly difficult to learn. Typi

cally, they're in a matrix layout,

with columns given the names

of successive letters across

the top (the first column is A,

the second is B, and so on).

Rows are given numbers start

ing with 1. Spreadsheets think

most naturally in numbers, so

to enter a number, you just

move the highlight (a cursor

that normally fills one cell at a

time) and start typing. To ap

ply a subroutine called an

©function (pronounced "at

function") to those cells, you

use the name of the formula,

which normally starts with an

@ sign. For example, to add

up all the numbers in the first

three cells of the first column

(Al, A2, and A3), you'd type

in, say, eel! A4 the ©function

@SUM{A1 ..A3). You can com

bine normal math operators

such as + and - and ©func

tions into formulas. You can en

ter text in cells and use formu

las that act on text. There are

built-in ©functions for just

about everything, and the

spreadsheet also lets you dis

play numbers using different

formatting. Dates, for exam

ple, are normally stored as num

bers but are formatted for dis

play via a date formula as

dates.

Last but not least, spread

sheets have a seductive imme

diacy about them. Because

they show the results of formu

las instantly, they allow you a

lot more experimental latitude

than pencil and paper, promot

ing insane bouts of fiddling

with mortgage payments, pro

ject schedules, and even

small database applications-

While the ©function ap

proach isn't elegant, millions

of people know it by now.

Once you've learned spread

sheet basics, there's little else

to trip you up. This product

capitalizes on spreadsheet

strengths and goes the spread

sheet one further by giving the

user all the tools necessary to

create stand-alone applica

tions for anything from a pro-

tected-mode 386 to an 8088 di

nosaur. There are ©functions

for advanced data entry (long

a spreadsheet bugaboo), men

us, relational database work

far beyond what spreadsheet

users are accustomed to, file

and disk access—everything

a developer needs. (Almost.

The debugger costs extra, but

you can get by without it if

you're underbudgeted.) Even

if you don't know spread

sheets or if you've found BA

SIC or C too hard, you'll find di-

ogix capable of producing

significant works with only a

few weeks of study. If you

know spreadsheets, that time

estimate will drop to a few

days. This program has the

best tutorials I've ever seen on

a commercially released prod

uct; they make up an entire

training manual and provide

step-by-step examples of all

its major features. If you find

learning software difficult be

cause manuals take too much

for granted, the di-ogix train

ing manual will be a revelation.

The reference isn't quite as

close to the mark. It's underin-

dexed and lacking in some

information (such as details on

file formats, which the tech peo

ple happily provided), and it's

sprinkled with gaseous "inspi

rational" epigrams that did

nothing to improve my reading

experience. Ironically, the sam

ple applications are OK but

not nearly up to the product's

potential.

This product is up to just

about any small business, char

itable organization, or club

task, and you can give away or

sell your programs with a free

runtime version that's included

in the price. If you've found

traditional programming lan

guages too complex or slow,

take a long, hard look at di-

ogix before you give up. □
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Spreadsheets have 
a seductive 

immediacy about 
them because 

they show results 
instanUy. 

Tom Campbel l 

DI-OGIX: BETTER 
THAN I THOUGHT 
One of the great pleasures of 
being a columnist is that I get 
to see software I'd otherwise 
miss. A perfect example is di­
ogix from On Top Systems 
(P.O. Box 676, Northbrook, Il­
linois 60065-0676; (708) 291-
0214). It's billed as application 
development software with a 
spreadsheet, support for mul­
tip le printers, Btree database 
manager with support for 
dBASE and ASCII files , porta­
bility to UNIX systems, and an 
advanced report writer. It 's a 
character-based environment 
without mouse support, and it 
looks and feels like a spread­
sheet all the way through . 
With its $99.95 price for a sin­
gle-user DOS version up 
through $249.95 per UNIX us­
er, I figured that each person 
who used di-ogix applications 
(as opposed to the developer, 
who wrote them) had to buy a 
copy. If programmers had to 
sell all the applications they de­
veloped using di-og ix with 
what was effectively a $100.00 
runtime cha rge per copy, it 
seemed overpri ced despite 
the low single-user cost. I 
didn't notice this clear state­
ment on the brochure: "Appli­
cations may be distributed 
with di-ogix runtime royalty­
free." 

This is an interesting prod­
uct because in 1993, it will 
probably appear to pundits as 
a good five years behind the 
times. Without Windows sup­
port or its own GUI or graphi­
cal print preview or require­
ment of 75 megabytes of disk 
space (would you settle for 2 
megs plus change?) , di-ogix 
would seem to be a product 
out of a distant era. Yet its use­
fulness was immediately clear 
to me. The phenomenal ap­
peal of spreadsheets has pro­
duced a vast army of people 
who are programmers but 
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who don't think of themselves 
that way. Spreadsheets aren't 
terr ibly difficult to learn. Typi­
cally, they're in a matrix layout, 
with columns given the names 
of successive letters across 
the top (the first column is A, 
the second is B, and so on). 
Rows are given numbers start­
ing with 1. Spreadsheets th ink 
most naturally in numbers , so 
to enter a number, you just 
move the highlight (a cursor 
that normally fills one cell at a 
time) and start typing . To ap­
ply a subroutine called an 
@function (pronounced "at 
function") to those cells, you 
use the name of the formula, 
which normally starts with an 
@ sign. For example, to add 
up all the numbers in the fi rst 
three cells of the first column 
(A 1, A2, and A3), you'd type 
in, say, cell A4 the @function 
@SUM(A1..A3). You can com­
bine normal math operators 
such as + and - and @func­
tions into formulas. You can en­
ter text in cells and use formu­
las that act on text. There are 
built -in @func tions for just 
about everyth ing, and the 
spreadsheet also lets you dis­
play numbers using different 
formatting . Dates , for exam­
ple, are normally stored as num­
bers but are formatted for dis­
play via a date formula as 
dates. 

Last but not least, spread­
sheets have a seductive imme­
diacy about them. Because 
they show the results of formu­
las instantly, they allow you a 
lot more experimental latitude 
than pencil and paper, promot­
ing insane bouts of fiddling 
with mortgage payments, pro­
ject schedules , and even 
small database applications. 

Wh ile the @function ap­
proach isn' t elegant, millions 
of people know it by now. 
Once you've learned spread­
sheet baSiCS, there's little else 
to trip you up. This product 
capitalizes on spreadsheet 
strengths and goes the spread-

sheet one further by giving the 
user all the tools necessary to 
create stand-alone applica­
tions for anything from a pro­
tected-mode 386 to an 8088 di­
nosaur. There are @functions 
for advanced data entry (long 
a spreadsheet bugaboo), men­
us, relational database work 
far beyond what spreadsheet 
users are accustomed to, file 
and disk access-everything 
a developer needs. (Almost. 
The debugger costs extra , but 
you can get by without it if 
you're underbudgeted.) Even 
if you don't knoVi spread­
sheets or if you've found BA­
SIC or C too hard, you'll find di­
ogix capable of producing 
significant works with only a 
few weeks of study. If you 
know spreadsheets, that time 
estimate wil l drop to a few 
days. This program has the 
best tutorials I've ever seen on 
a commercially released prod­
uct ; they make up an entire 
training manual and provide 
step-by-step examples of all 
its major features. If you find 
learning software difficult be­
cause manuals take too much 
for granted, the di-ogix tra in­
ing manual will be a revelat ion . 
The reference isn' t quite as 
close to the mark. It's underin­
dexed and lacking in some 
information (such as details on 
file formats, which the tech peo­
ple happily provided) , and it's 
sprinkled with gaseous "inspi­
rational " epigrams that did 
nothing to improve my reading 
experience. Ironically, the sam­
ple applications are OK but 
not nearly up to the product's 
potential. 

This product is up to just 
about any small business, cllar­
itable organization, or club 
task, and you can give away or 
sell your programs with a free 
runtime version that's included 
in the price. If you've found 
traditional programming lan­
guages too complex or slow, 
take a long, hard look at di­
ogix before you give up. 0 



COMPUTE'S
ULTIMATE POWER DISK
Don't miss the dazzling, ready-to-run DOS and Windows

programs on this issue's disk!

BENny

BENny is a batch file

enhancement

utility that adds

color and

functionality to your

batch programs.

SysFon

Create a Windows

system font from any

existing Windows

screen font. Now you

can decide

how Windows looks.

Disk Copy Fast

Disk Copy Fast is

a single-pass

disk-duplicating

utility. It can be

operated from

the command line

or from menus.

WinFast

Turn Program

Manager groups

into desktop

icons. Display

applications in

drop-down button

bars.

Subscribe to COMPUTE's PC Disk, and every other month—six times

a year—you'll receive a disk chock-full of great DOS and

Windows shareware and freeware programs, including powerful

applications, sleek utilities, and eye-popping graphics.

For Single Disks

YES! I want to power up my PC. Send me this issue's

COMPUTE's PC Disk. I'll pay $9.95 for each 5!/d-inch or

31/2-inch disk plus $2.00 shipping and handling per disk.

Please indicate how many disks of each format you'd like:

57<Hnch disk(s) at $9.95 each

. 3V2-inch disk(s) at $9.95 each

Subtotal

Sales Tax (Residents of NC and NY, please add

appropriate sales tax for your area. Canadian

orders, add 7% goods and services tax.)

—- Shipping and Handling ($2.00 U.S. and Canada,

$3.00 surface mail, $5.00 airmail per disk)

Total Enclosed

Send your order to COMPUTE's PC Disk

324 W, Wendover Ave., Ste. 200

Greensboro, NC 27408

All orders must be paid in U.S. funds by check drawn on a U.S. bank or by money order.

MasterCard or VISA accepted (or orders over $20. This offer will be tilled only at the

above address and is not made in conjunction with any other magazine or disk sub

scription offer. Please allow d-6 weeks for delivery of single issues or for subscription to

begin. Sorry, but telephone orders cannot be accepted.

Disks available only for IBM PC and compatible computers.

Offer good while supplies last

For Subscriptions

YES! I want to save even more! Start my one-year maga

zine and disk subscription to COMPUTE and COMPUTE's

PC Disk right away.

51A-inch $49.95 per year

— 31/2-inch $49.95 per year

For delivery outside the U.S. or Canada, add S10.00 for postage

and handling.

Name

Address

City

State/Province -

ZIP/Postal Code

Total Enclosed -

-Check or Money Order MasterCard .VISA

Credit Card No. —

Expiration Date —

Signature

Daytime Telephone No.

Send your order to COMPUTE's PC Disk

P.O. Box 3244

Harlan,IA51539-2424
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Disk Copy Fast 
Disk Copy Fast is 
a single· pass 
disk·duplicating 
utility. It can be 
operated from 
the command line 
or from menus. 

WinFast 
Turn Program 
Manager groups 
into desktop 
icons. Display 
applications in 
drop·down button 
bars. 

Subscribe to COMPUTE's PC Disk, and every other month-six times 
a year-you'll receive a disk chock-full of great DOS and 

Windows shareware and freeware programs, including powerful 
applications, sleek utilities, and eye-popping graphics. 
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For Single Disks 
YES! I want to power up my PC. Send me this issue's 
COMPUTE's PC Disk. I'll pay $9.95 for each 5 'I,·inch or 
3 '/2·inch disk plus $2.00 shipping and handling per disk. 
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PC Disk right away. 
--- 5'1,·inch $49.95 per year 
--- 3'/2· inch $49.95 per year 
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TIPS & TOOLS
Edited by Richard C. Leinecker

Running a one-line

BASIC program

from Windows and

using your

keyboard as a

typewriter

Windows One-Liners
Windows is great for doing al

most everything. But there are

plenty of times I know a DOS

shortcut that could save

some steps. Or often, t just

feel more comfortable doing

something from DOS. But us

ing these options usually

means running the DOS

prompt, doing what I need to

do. and then typing ex/f to re

turn to Windows.

I've devised an easier way.

I use QBASIC to perform the

DOS function and use the

nice features Windows has to

make it easy to call.

Start by running QBASIC,

typing in the program I've writ

ten called DODOS.BAS, and

saving it. Just for your own

reference, I saved it to my

C:\DOS directory. You don't

have to do exactly this, but in

my instructions later, I explic

itly name this as the place

where I saved it. If you save it

to a different directory, make

the substitution when follow

ing the directions to set up

the Windows icon.

PRINT "Enter your one-line DOS

command (or Enter to abort)"

INPUT A$

IF AS = " ' GOTO OUTOFHERE

SHELL AS

PRINT "Press any key to return to

Windows . . ."

GETKEY:

AS = INKEYS

IF AS = " ' GOTO GETKEY

OUTOFHERE:

SYSTEM

With the BASIC program

saved, go to Windows. Pick

the window in which you

want the DOS command icon

to appear. I used the Acces

sories window. Click in this win

dow, and go to the Program

Manager's File menu and se

lect New. Make sure the Pro

gram Item button is selected

when the dialog appears.

Click on the OK button.

For my description I typed

in Single DOS Command. For

my command line I typed in

qbasic /run c:\dos\dodos. bas.

For my working directory I

typed in c:\dos. It's important

to note here that the BASIC

code and the QBASIC pro

gram are both in my C:\DOS

directory. If either is different,

change the command line en

try accordingly.

The last thing I did was to

make the BASIC program

easy to use by entering in a

shortcut key. I pressed Shift-

Ctrl-D. Anytime I want to run a

single-line DOS command, all

I do is press Shift-Ctrl-D, and

it runs the BASIC program.

When the program runs, it

tells me to type in the line I

want to execute (or I can

press Enter to skip it). The

command is executed, and

then I press a key to return to

Windows. It's all much easier

than using the DOS prompt.

ELMER W. ALLISON

APO

Graphic Boxes
WordPerfect 5.1's cross-refer

ences feature (A!t-F5, 1)

gives you a great way to cite

page numbers of specific

points in a long document.

You do have to be careful

where you put a cross refer

ence. You cannot, for exam

ple, put a cross reference in

the text area of a graphic

box. But you can reference

graphic boxes by placing a

page-number Target refer

ence (Alt~F5. 1, 2) in the graph

ic box caption.

If page space forces the

graphic box to bump to a fol

lowing page, the page-num

ber reference will still be gen

erated correctly.

WILLIAM WOLFE

CHAMPAIGN, IL

More Typewriting
In the June 1993 issue you

have a tip that makes your key

board into a typewriter. It

works pretty well, but there's

another way that works well,

too.

At the DOS prompt type

copy con prn and press En

ter. From that point on, what

you type will be sent to the

printer. Once you're done,

press F6 and Enter.

EDGAR F GARWOOD

HUDSON. FL

Path Additions
Sometimes I want to add a di

rectory to my path for a short

while. I used to simply retype

my path statement with the ad

dition. After doing that far too

many times, I discovered a

better way in the form of two

batch files. The first one,

called ADDPATH.BAT, adds

a single directory to your

path statement. The second

one, called RESTPATH.BAT,

restores the path to whatever

it was before you ran ADD

PATH.BAT the last time.

This only works correctly if

you add and restore in pairs.

Make sure your path in AU

TOEXEC ends with a semico

lon. Any semicolon you type

when adding to your path will

be ignored. Here is the listing

for ADDPATH.BAT.

©ECHO OFF

SET OLDPATH=%PATH%

SET PATH=%1%PATH%

Here is the listing for REST

PATH.BAT.

@ECHOOFF

SET PATH=%OLDPATH%

THOMAS E HINES III

KANSAS CITY. MO

Personal Backups
Running complete backups is

very time-consuming. I've writ

ten a batch file called

QBACK.BAT to back up only

my personal data files. It's

quick, and the backups fit on

a single high-density floppy
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Windows One-Liners 
Windows is great for doing al­
most everything. But there are 
plenty of times I know a DOS 
shortcut that could save 
some steps . Or often, I iust 
feel more comfortable doing 
something from DOS. But us­
ing these options usual ly 
means runn ing the DOS 
prompt, doing what I need to 
do , and then typing exit to re­
turn to Windows. 

I've devised an easier way. 
I use OBASIC to perform the 
DOS function and use the 
nice features Windows has to 
make it easy to call. 

Start by running OBASIC, 
typing in the program I've writ­
ten called DODOS. BAS, and 
saving it. Just for your own 
reference , I saved it to my 
C:\OOS directory. You don't 
have to do exactly this, but in 
my instructions later, I explic­
itly name this as the place 
where I saved it. If you save it 
to a different directory, make 
the substitut ion when follow­
ing the directions to set up 
the Windows icon. 

PRINT " Enter your one- line DOS 
command (or Enter to abort)" 

INPUT AS 
IF AS = '''' GOTO OUTOFHERE 
SHEll AS 
PRINT " Press any key to return to 
Windows . . ," 

GETKEY: 
AS = INKEYS 
IF AS = '''' GOTD GETKEY 
OUTDFHERE: 
SYSTEM 

With the BASIC program 
saved , go to Windows. Pick 
the window in which you 
want the DOS command icon 
to appear. I used the Acces­
sories window. Click in this win­
dow, and go to the Program 
Manager's Fi le menu and se­
lecl New. Make sure the Pro­
gram Item button is selected 
when the dialog appears. 
Cl ick on the OK button. 

For my description I typed 
in Singte DOS Command. For 
my command line I typed in 
qbasic /run c:ldosldodos.bas. 
For my working directory I 
typed in c:ldos. It 's important 
to note here that the BASIC 
code and the OBASIC pro­
gram are both in my C:\DOS 
directory. II ei ther is diflerent, 
change the command line en­
try accordingly. 

The last thing I did was to 
make the BASIC program 
easy to use by entering in a 
shortcut key. I pressed Shift­
Ctrl-D. Anytime I want to run a 
single-line DOS command, all 
I do is press Shift-Ctrl-D, and 
it runs the BASIC program. 

When the program runs, it 
tells me to type in the line I 
want to execute (or I can 
press Enter to Skip it) . Th e 
command is executed, and 
then I press a key to return to 
Windows. It 's all much easier 
than using the DOS prompt. 
ELMER W ALLISON 
APO 

Graphic Boxes 
WordPerfect 5.1 's cross-refer­
ences feature (AIt-F5, 1) 
gives you a great way to cite 
page numbers of specific 
points in a long document. 
You do have to be ca reful 
where you put a cross refer­
ence . You cannot, for exam­
ple, put a cross reference in 
the text area of a graphic 
box. But you can reference 
graphic boxes by placing a 
page-number Target refer­
ence (AIt-F5, 1, 2) in the graph­
ic box caption. 

If page space forces the 
graphic box to bump to a fol­
lowing page, the page-num­
ber reference will still be gen­
erated correctly. 
WILLIAM WOLFE 
CHAMPAIGN, Il 

More Typewriting 
In the June 1993 issue you 
have a tip that makes your key-
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board into a typewriter. It 
works pretty well , but there 's 
another way that works well , 
too. 

At the DOS prompt type 
copy con pm and press En­
ter. From that point on, what 
you type wi ll be sent to the 
printer. Once you' re done, 
press F6 and Enter. 
EDGAR F GARWOOD 
HUDSON Fl 

Path Additions 
Sometimes I want to add a di­
rectory to my path for a short 
whi le. I used to simply retype 
my path statement with the ad­
dition. After dOing that far too 
many times , I discove red a 
beller way in the form of two 
batch files. The first one, 
called ADDPATH.BAT, adds 
a single direc tory to your 
path statement. The second 
one, called RESTPATH .BAT, 
restores the path to whatever 
it was before you ran ADD­
PATH.BAT the last time. 

This only works correctly if 
you add and restore in pairs. 
Make sure your path in AU­
TO EXEC ends with a semico­
lon. Any semicolon you type 
when adding to your path wi ll 
be ignored. Here is the listing 
for ADDPATH.BAT. 

@ECHO OFF 
SET OlOPATH=%PATH% 
SET PATH=%1%PATH% 

Here is the listing for REST­
PATH. BAT. 

@ECHO OFF 
SET PATH=%OlOPATH% 
THOMAS E HINES III 
KANSAS CITY. MO 

Personal Backups 
Running complete backups is 
very time-consuming. I've writ­
ten a batch file cal led 
OBACK.BAT to back up only 
my personal data files . It's 
quick, and the backups fit on 
a single high-density floppy 
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TIPS & TOOLS

disk. Modify it to suit your

own needs.

©ECHO OFF

ECHO Place backup disk

ECHO in drive A.

PAUSE

PKZIP -BC -U A:\R00T C:V.*

PKZIP -BC -U A:\WININI

C:\WINDOWSV.INI

PKZIP -BC -U A:\W0RKS

C:\MSWORKS\*.W??

PKZIP -BC -U A:\GRAFFIX

C:\GRAPHICSWc??

You must have the program

PKZIP located somewhere

in your path. The -U switch

processes only new or mod

ified files. The -BC switch

makes PKZIP use drive C

for its temporary files so

that the entire space of the

floppy can be used.

The result is a floppy with

ZIP files containing the files

! need to save. They're only

the latest versions of the

files on my hard drive.

ALEX FREIBERG

SOUTH YARRA. AUSTRALIA

Finding Your Roots
Here is a little tip that I have

found useful. Some pro

grams that I run either

change directories or need

them changed before run

ning. I wanted a good way

to return to the same direc

tory I started from.

I have seen several tips

in the past that suggested

saving the directory using

the CD command and then

using Debug to shorten the

outputs, thus creating a

batch file containing one

line that had the current

drive and one line that had

the current directory with

CD \ before it.

So with that idea in mind,

I wrote SAV£DIR.

debug savedir.com

File not found

-e100 b4 19 cd 21 DO 06 3D 01

-e108 b4 47 b2 00 be 33 01 cd

-e110 21 bb 38 01 43 80 3( 00

-e118 7f la c6 07 Od 43 c6 07

-e120 0a 43 c6 07 24 b4 09 ba

-e128 30 01 cd 21 b4 4c cd 21

-e 130 41 3a Od 0a 43 44 20 5c

-RCX

CX 0000

:38

-W

Writing 0038 bytes

-Q

When you run Checksum on

this program, you should

see the number 04660 on

your screen. {The latest

Checksum program can be

found in the July 1993 "Tips

& Tools.")

Here is a sample batch

file that might use it.

©ECHO OFF

SAVEDIR >

C:\BAT\RESTDIR.BAT

D:

CD\WP51\DOCS\AR\MAR93

WP REPORT.WP

RESTDIR

When I exit WordPerfect, I

am returned to the directory

that I started in on the drive

that I started from. The

batch file above assumes

that I have a directory

named BAT that is in my

TIPS & TOOLS 

disk . Modify it to suit your 
own needs. 

@ECHO OFF 
ECHO Place backup disk 
ECHO in drive A. 
PAUSE 
PKZIP -BC -U A:IROOT C:I " _" 
PKZIP -BC -U A:IWININI 

C:\WINOOWS\" .INt 
PKZIP -BC -U A:IWORKS 
C:\MSWORKS\" .W?? 

PKZIP -BC -U A:IGRAFFIX 
C:\GRAPHICS\" .c?? 

You must have the program 
PKZIP located somewhere 
in your path. The -U switch 
processes onty new or mod­
ified fites. The -BC switch 
makes PKZtP use drive C 
for its temporary files so 
that the entire space of the 
floppy can be used. 

The result is a floppy with 
ZIP files containing the files 
I need to save. They're only 
the latest versions of the 
files on my hard drive. 
ALEX FREIBERG 
SOUTH YARRA, AUSTRALIA 

Finding Your Roofs 
Here is a little tip that I have 
found useful. Some pro­
grams that I run either 
change directories or need 
them changed before run­
ning. I wanted a good way 
to return to the same direc­
tory I started from. 

I have seen several tips 
in the past that suggested 
saving the directory using 
the CD command and then 
using Debug to shorten the 
outputs, thus creating a 
batch file containing one 

line that had the current 
drive and one line that had 
the current directory with 
CD I before it. 

So with that idea in mind, 
I wrote SAVI'PIR. 

debug savedir.com 
Fife not found 
-e 100 b4 19 cd 21 00 06 30 01 
-e 108 b4 47 b2 00 be 38 01 cd 
-e 11021 bb 38 01 43 80 3f 00 
-e 118 7f fa c6 07 Od 43 c6 07 
-e 120 Oa 43 c6 07 24 b4 09 ba 
-e 12B 30 01 cd 21 b4 4c cd 21 
-e 130 41 3a Od Oa 43 44 20 5c 
-RCX 
ex 0000 
:38 
-W 
Writing 0038 bytes 
-0 

When you run Checksum on 

this program, you should 
see the number 04660 on 
your screen. (The latest 
Checksum program can be 
found in the July 1993 "Tips 
& Tools.") 

Here is a sample batch 
file that might use it. 

@ECHO OFF 
SAVEOIR > 

C:\BATIRESTOIR.BAT 
0: 
CO \ WP51\ 00CSI AR\MAR93 
WP REPORT. WP 
RESTDIR 

When I exit WordPerfect , 
am returned 10 the directory 
that I started in on the drive 
that I started from. The 
batch file above assumes 
that I have a directory 
named BAT that is in my 



path. It creates a batch file

with DOS redirection that lat

er it invokes to return to that

exact place.

BRADLEY M. SMALL

GREENSBORO. NC

One-Line Time
I get tired of having my com

puter stop for a new time en

try each time I type time at

the command line. Usually,

I don't want to set the time.

I just want to know what

time it is.

Here's a QBASiC pro

gram I use in place of my

Time command. It's called

TIME.BAS.

PRINT TIMES

SYSTEM

Then I created a batch file

called T.BAT, which I

placed in my DOS directory.

QBASIC /RUN TIME.BAS

Whenever I want the time, I

just type t and press Enter.

Since QBASIC also has a

DATES function, you can eas

ily adapt this tip to print the

date without DOS pausing

for input afterward.

ROBERT BIXBY

GREENSBORO, NC

Even Less Time
Not satisfied with the previ

ous tip, which causes the

QBASIC screen to flash be

fore the time is displayed, I

came up with the following

set of batch files that dis

play the time and date with

out going through BASIC.

The first set is for MS-

DOS, and the second set

works with 4DOS.

Here is TDOS.BAT, which

displays the time if you are

using MS-DOS.

@SET OP=%PR0MPT%

@SET PR0MPT=$T$_

©SET PR0MPT=%0P%

Here is DDOS.BAT, which

displays the date in MS-

DOS.

@SET 0P=%PR0MPT%

@SET PR0MPT=$D$_

@SET PR0MPT=%DP%

Here is T4DOS.BAT, which

displays the time in 4DOS.

@echo %_time

And finally, the following pro

gram is D4DOS.BAT, which

can be used to display the

date in 4DOS.

@echo %_date

BRADLEY M. SMALL

GREENSBORO, NC

If you have an interesting tip

that you think would help oth

er PC users, send it along

with your name, address,

and Social Security number

to COMPUTE'S Tips &

Tools, 324 West Wendover

Avenue, Suite 200, Greens

boro, North Carolina 27408.

For each tip we publish,

we'll pay you S25-S50. Ait

tips submitted become the

property of General Media

International. 3

THE ONLY THING
IT DOESN'T SIMULATE

IS EAR POPPING.

'New link Jiid Pins scenery enhancement tunimt; ilm f-ill IWl \U

Sinuibinr« j n^lcntoik of Bruce A. Anwidi.

If it were any more real, your

chair would be in a 30° bank. Our

newMicrosoft' Flight Simulator"

has four planes, each with its own

instrument panel created digitally

from actual photographs. There are

storm clouds and sunsets to fly

into. Crashes are scarily real. And

you can fly to airports anywhere

in the world. For even more detailed

flights, there are NewYork and Paris

scenery enhancements*. Everything is

at your reseller. So, take off.

Microsoft

r Cufp. AN fijshu moved Mteomfi it a Rgbttmd mdcmukofMuto

path. It creates a batch file 
with DOS redirection that lat­
er it invokes to return to that 
exact place. 
BRADLEY M. SMALL 
GREENSBORO. NC 

One-Line Time 
I get ti red of having my com­
puter stop for a new time en­
try each time I type time at 
the command line. Usually, 
I don't want to set the time. 
I just want to know what 
time it is. 

Here's a OBASIC pro­
gram I use in place of my 
Time command. It's called 
TIME.BAS. 

PRINT TIMES 
SYSTEM 

Then I created a batch file 

called TBAT, which I 
placed in my DOS directory. 

QBASIC /RUN TtME.BAS 

Whenever I want the time, I 
just type t and press Enter. 

Since OBASIC also has a 
OATE$ function, you can eas­
ily adapt this tip to print the 
date without DOS pausing 
for input afterward. 
ROBERT BIXBY 
GREENSBORO, NC 

Even Less Time 
Not satisfied with the previ­
ous tip, which causes the 
OBASIC screen to flash be­
fore the time is displayed, I 
came up with the following 
set of batch files that dis­
play the time and date with­
out going through BASIC. 

The first set is for MS­
DOS , and the second set 
works with 400S. 

Here is TOOS.BAT, which 
displays the time if you are 
using MS-~OS . 
@SET OP=%PROMPT% 
@SET PROMPT=STL 
@SET PROMPT=%OP% 

Here is OOOS.BAT, which 
displays the date in MS­
~OS . 

@SET OP='/,PROMPT% 
@SET PROMPT=SOL 
@SET PROMPT=%OP% 

Here is T400S .BAT, which 
displays the time in 4ooS. 

@echo %Jime 

And finally, the following pro-

gram is 0400S.BAT, which 
can be used to display the 
date in 400S. 

@echo %jlate 

BRADLEY M. SMALL 
GREENSBORO. NC 

If you have an interesting tip 
that you think would help oth­
er PC users, send it along 
with your name, address, 
and Social Security number 
to COMPUTE's Tips & 
Tools, 324 West Wendover 
Avenue, Suite 200, Greens­
boro, North Carolina 27408. 
For each tip we publish, 
we 't! pay you $25- $50. At! 
tips submitted become the 
property of Generat Media 
International. 

THE ONLY THING 
If it were any more real, your 

chair would be in a 30· bank. O ur 

new M icrosoft" Flight Simulator'· 

has four planes, each with its own 

instrument panel created d igitally 

from actual photographs. T here are 

storm clouds and sunsets ro fly 

into. Crashes are sca rily rea l. And 

you can fly to airports anywhere 

IT DOESN'T SIMULATE 
IS EAR POPPING. 

in the world . For even more detailed 

flights, there are New Yotk and Paris 

scenery enhancements·. Everything is 

at your reseller. So, rake off. 
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HARDWARE CLINIC
Mark Minasi

How can you find out

your hard drive

type when you lose

your setup? Use

Norton's Diskedit to

find that hard-

to-trace information.

CMOS FAILURE
I got a letter from a reader in

Sioux City, a fellow named

Chuck Rearden. Chuck had a

common problem: Something

had blown away his system's

setup information, and he

didn't know where to get the in

formation to restore it.

The best solution to this

sort of problem, as it turns out,

is fairly simple (but not obvi

ous), so I thought I'd share it

with you.

"I did something dumb,

and now I'm paying for it,"

Chuck told me in his letter. "In

the cold of our dry South Da

kota winter, I walked into my of

fice and touched the case of

my PC. I felt the shock of a stat

ic zap jump from my finger to

the PC's case, and when I

turned my PC on, my worst

fears were confirmed.

"I got a message saying

CMOS memory checksum fail

ure, press F1 to continue. I

didn't know what that meant,

but it didn't look good. So I

pressed F1, but then all I got

was a message saying disk

boot failure."

By the time I got Chuck on

the phone, it was three weeks

after the date of his letter. He'd

progressed a bit. In three

weeks, Chuck had learned

what a CMOS memory check

sum failure is.

"I've found out that I've got

to fix the CMOS information

with a program called Setup,

which is built into my comput

er," he explained. "I can only

get into it when booting the sys

tem; if I press the Delete key,

the Setup program appears.

"It needs to know a bunch

of information about the com

puter, but most of its pretty sim

ple. It wants to know the date

and time, and that I can han

dle, and even filling in the

type of floppy drives isn't too

hard—the dealer helped me

out with that. I didn't touch the

display type, as it said VGA/

PGA/EGA. I left it untouched,

even though I've got Super

VGA, because there wasn't an

option for Super VGA, and the

dealer told me to leave it as is.

"What stumps me, and the

dealer too, is the drive type. Set

up needs to know the number

of cylinders, sectors, and

heads, and the write precom-

pensation—whatever that is—

for the hard drive. I don't

know the information, and the

dealer. . .doesn't, either. So

we're stuck until I can find out

how the drive's laid out."

One of the more annoying

events in any PC support per

son's life (or any PC owner's

life) is dealing with a four- or

five-year-old computer that's

lost its setup information (also

known as its CMOS data). The

CMOS includes data that is. in

general, easy to retrieve—

what kinds of floppy drives

you've got and how much mem

ory is in the system.

But losing the CMOS does

cause one major problem:

You lose the drive type informa

tion. Setting up the CMOS

again for a hard drive requires

that you know four things

about a drive: how many read/

write heads in the drive, how

many cylinders on the drive,

how many sectors on each

hard disk track, and which cyl

inder to start doing write pre-

compensation on (don't worry

about write precomp).

Sometimes you'll lose your

setup information by overwrit

ing it or by some electrical or

mechanical mishap, but most

commonly the CMOS is lost be

cause the battery that main

tains the CMOS information

runs out of power—usually

about three to five years after

you've purchased the comput

er. If the CMOS's battery los

es power, then the CMOS for

gets what it knows about your

system. When you power it up,

the computer detects that the

CMOS's battery is dead and

says, in effect, "I have no idea

what kind of equipment is in

me—what kind of floppies, dis

play, hard drive, or even the

date or time. If you press F1,

then I'll take the best guess

that I can." Unfortunately, its

best guess about hard drive

type is that there's no hard

drive at all. Since the system

thinks that there's no hard

drive present, it only tries to

boot from the floppy. The flop

py drive, however, probably

doesn't contain a bootable flop

py, so the boot-failure mes

sage appears.

Many people find that

when the battery gets low, the

date and time are fine, but the

other CMOS information is

gone. That's fairly common.

The clock is maintained by a

simple clock circuit, but the oth

er information is maintained by

a memory circuit. Memory cir

cuits draw more power than

clock circuits, so it's quite rea

sonable for the clock to con

tinue to keep fairly accurate

time despite the loss of the

CMOS memory.

Anyway, back to solving the

problem. As the computer is

about four or five years old

(which is, again, the life expec

tancy of the average CMOS

battery), you've probably mis

laid the documentation (if you

ever got it in the first place)

about the hard disk. How are

you to find out the disk's ge

ometry? (For geometry, read

the number of heads, cylin

ders, and sectors.)

One surefire approach is to

take the cover off the comput

er, remove the hard disk, and

look for a model and serial num

ber, like XTOR-TECH model

E425523-SW. You'd then find

the number for the hard disk

maker, call, and ask what the

geometry of the hard disk is.

There are, however, two prob

lems with this method. The

first problem is that it's a pain

in the neck to have to remove

the drive, find a phone num

ber for the vendor, and try to
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How can you find out 
your hard drive 

type when you lose 
your setup? Use 

Norton's Diskedillo 
find thai hard­

lo-trace infonnalion. 

Mark Minasi 

CMOS FAILURE 
I got a letter from a reader in 
Sioux City, a fellow named 
Chuck Rearden. Chuck had a 
common problem: Something 
had blown away his system's 
setu p information , and he 
didn't know where to get the in­
formation to restore it. 

The best solution to this 
sort of problem, as it turns out , 
is fairly simple (but not obvi­
ous), so I thought I'd share it 
with you. 

" I d id someth ing dumb, 
and now I'm paying for it, " 
Chuck told me in his letter. " In 
the cold of our dry South Da­
kota winter, I walked into my of­
fice and touched the case of 
my PC. I felt the shock of a slat­
ic zap iump from my finger to 
the PC's case , and when I 
turned my PC on , my worst 
fears were confirmed. 

" I got a message saying 
CMOS memory checksum fai/­
ure , press F1 to continue. I 
didn't know what that meant, 
but it d idn' t look good. So I 
pressed F1 , but then all I got 
was a message saying disk 
boot failure." 

By the time I got Chuck on 
the phone, it was three weeks 
after the date of his letter. He'd 
progressed a bit. In three 
weeks, Chuck had learned 
what a CMOS memory check­
sum failure is. 

"I've found out that I've got 
to fix the CMOS information 
with a program called Setup , 
which is built into my comput­
er, " he exp lained. " I can only 
get into it when booting the sys­
tem; if I press the Delete key, 
the Setup program appears. 

"It needs to know a bunch 
of information about the com­
puter, but most of it's pretty sim­
ple. It wants to know the date 
and time, and that I can han­
dle , and even filling in the 
type of floppy drives isn' t too 
hard-the dealer helped me 
out with that. I didn't touch the 
display type , as it said VGN 
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PGNEGA. I left it untouched, 
even though I've got Super 
VGA, because there wasn't an 
option for Super VGA, and the 
dealer told me to leave it as is. 

"What stumps me, and the 
dealer too, is the drive type. Set­
up needs to know the number 
of cy linders, sectors, and 
heads, and the write precom­
pensation-whatever that is­
for the hard drive. I don't 
know the information, and the 
dealer. .doesn't, either. So 
we're stuck until I can find out 
how the drive's laid out. " 

One of the more annoying 
events in any PC support per­
son's life (or any PC owner's 
li fe) is dealing with a four- or 
five-year-old computer that's 
lost its setup information (also 
known as its CMOS data). The 
CMOS includes data that is, in 
general, easy to retrieV8-
what kinds of Iloppy drives 
you've got and how much mem­
ory is in the system. 

But losing the CMOS does 
cause one major problem: 
You lose the drive type informa­
tion. Setting up the CMOS 
again for a hard drive requires 
that you know four things 
about a drive: how many read! 
write heads in the drive , how 
many cylinders on the drive, 
how many sectors on each 
hard disk track, and which cyl­
inder to start doing write pre­
compensation on (don't worry 
about write precomp). 

Sometimes you'll lose your 
setup information by overwrit­
ing it or by some electrical or 
mechanical mishap, but most 
commonly the CMOS is lost be­
cause the battery that main­
tains the CMOS information 
runs out of power-usually 
about three to five years after 
you've purchased the comput­
er. If the CMOS's battery los­
es power, then the CMOS for­
gets what it knows about your 
system. When you power it up, 
the computer detects that the 
CMOS's battery is dead and 
says, in effect, " I have no idea 

what kind of equipment is in 
me-what kind 01 floppies. dis­
play, hard drive , or even the 
date or time. If you press F1, 
then I'll take the best guess 
that I can." Unfortunately, its 
best guess about hard drive 
type is that there's no hard 
drive at all. Since the system 
thinks that there 's no hard 
drive present, it only tries to 
boot from the floppy. The flop­
py drive , however, probably 
deesn' tcontain a boatable flop­
py, so the boot-failure mes­
sage appears. 

Many people find that 
when the battery gets low, the 
date and time are fine, but the 
other CMOS information is 
gone. That 's lairly common. 
The clock is maintained by a 
simple clock ci rcuit, but the oth­
er information is maintained by 
a memory circuit. Memory cir­
cuits draw more power tha n 
clock circuits, so it's quite rea­
sonable for the clock to con­
ti nue to keep fa irly accurate 
time despite the loss of the 
CMOS memory. 

Anyway, back to solving the 
problem. As the computer is 
about four or five yea rs old 
(which is, again, the life expec­
tancy of the average CMOS 
battery), you've probably mis­
laid the documentation (if you 
ever got it in the first place) 
about the hard disk. How are 
you to find out the disk's ge­
ometry? (For geometry, read 
the number of heads, cylin­
ders, and sectors.) 

One surefire approach is to 
take the cover off the comput­
er, remove the hard disk, and 
look for a model and serial num­
ber, like XTOR-TECH model 
E425523-SW You'd then find 
the number for the hard disk 
maker, call , and ask what the 
geometry of the hard disk is. 
There are, however, two prob­
lems with this method. The 
first problem is that it's a pain 
in the neck to have to remove 
the drive, find a phone num­
ber for the vendor, and try to 



Upon purchase of a

Sega CD system

there may be a few questions you ask yourself

about the future interdependency

v

of man and machine,

the emerging technological Utopia,

and our peculiar human desire

for omnipotenc

mm

m



force yourself to get over any

philosophical crap

quickly, and just play

the coolest system

ever made.

The CD now comes to your video screen. And it's carrying with it about 200 times more digital storage

space than cartridges can. What this means is that with the new Sega CD™game system, video games can now feature

true video action of real people and real scenes. It also means that animation is crisper than ever. And Sega CD

games can have more levels than are possible with cartridges. In fact, 5ega CD is a real CD player that you can hook

up to your stereo to play your music CDs. For video games, the Sega CD system uses this audio capability to create
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ense-surrounding CD-quality sound that surpasses any other game system. It's no wonder that the coolest sound

effects and most original stereo sound tracks ever are now available in games for Sega CD. With a sleek, new design

and simple on-screen controls, Sega CD does for video games what CDs did for your mom's scratchy music collection.

Yet, Sega CD is more affordable than you probably thought. It even comes packaged with Sewer Shark;" the best-

selling TruVideo™ action/adventure game. So turn the page. And enter the next level.



Is controlling the fate of actual persons

with a small black box
foreshadowing a future when we are merely pawns

in some technical wizard's sick dream?

1

Is controlling the fate of actual persons 

with a small bla[k box 
forl!shadowing a futurl! whl!n WI! arl! merl!ly pawns 

in some technical wizard's sick dream? 



GROUND ZERO,TEXAS" In □ small Texas

(own, aliens disguised as humans threaten the

planet. This TruVideo" interactive movie game

puts you at ground zero far incredible tut tun.

You control the plot and the future of mankind.

SEWER SHARK1" Full action, real video. Interact one-on-ane

with ace tunnel-jockey Ghost and the devious, fat-faced

Stenchler, as you navigate through post-nuclear subter

ranean sewer tunnels infested with ferocious, really nasty

radioactive HatigatorsT Yuck, sounds like a blast.

PRIZE FIGHTER1" Go toe-to-toe with four

boxers, all the way to the Championship bout.

Amazing first-person, JruVideo" boxing

action, with control aad speed that sets new

standards for interactive video gameplay.

No, bonehead.

It's just some really bent fun, that's all

flE8ElASSAULT™(JVC)Astoni5/iing 3-0 graphics, digi

tized speech and original CD score. Full motion video from the

Star Wars'5 movies. Control three different Star Wars vehi

cles, and save the Federation. And may the best man, or

mutant, or whatever the heck you find in outer space, win.

MiCRGCDSM " (P'iiji)nosis) A dazzling animation triumph,

with tons of incredible graphics and extraordinary sound,

including an original CD soundtcarJi by Rid Wakeman. This

is no gams-it's a cinematic adventure and a struggle for

control, inside a living human being.

Is it live, or is it a game? As the

line blurs between reality and video

games, you realize: This is the inter

active video everyone's been talking

about and waiting for. And it's here

now. 5ega CD'^makes it possible la

interact with real video, of real pea-

pie, in real, life-like situations. It's

like being at the movies, only you

control the outcome. Look over your

gloves and trade punches with a live

boxer—not a cartoon. Joe Montana

helps you chouse your next play.

Vanquish the alien invaders of a small

Texas town. You direct the action from

Ground Zero. The possibilities are

limitless. These games here? They're

just the beginning.

JDE MONTANA NFL FOOTBALL"" Zooming 5-0 ping views,

all 28 NFL teams and stats, plus your own TruVideo"

he Montana to help you call your next play. And the best

thing is, you don't have to yet traded to Kansas City in

order to play. }ust kidding, we love HC.

MAD DOG McCREE"(American Laser Games) You get to

try to outshoot real Western outlaws in miling real video

gunfights in this interactive saga of the Old West. This best-

selling action gome is now availahle on Sega CD. If you

want to know what it "feels' like to be a cowboy, this is it.
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GROUND ZERO. TEXAS" In a ,mall Tu", 
lown, alitns disguisl!d as humans thrlo!tn 'hI 
plantt. This TruVidro'" inhrartivl! mow;1! gam, 
puts you at ground lUD for inmdiblr orlion. 
You ronltol thl plol and 'hI {utur, of mankind. 

SEWER SHARK'" Full artion, flol vidlo.lntuacl onl-On-onl! 
with aCt lunntl-jock,y Ghost and Ihl duioU5, fot·factd 
5ttnchhr, as you novigal, through post'nur/ror subtrr­
rantan srwrr tunnt!s infrstrd with (trocious, "aliy nasty 
radioaclirt Ratigalors:" Yuck, sounds Ii" o"blasl. 

PRIZE FIGHTER'" Go !Of·to-tor wilh lour 
bouts, all thl way to !hl! Championship bout. 
Amazing first · prrsan, TraVid ,o'" boxing 
orlion, with control and spud thol uts nrw 

standard s for intuactin ,idro gamrploy. 

REBEl ASSAUlT- (JVC) A,toni,hing J-D graphi". digi· 
lind sperrh and original CO HOrt . Full motion wid,o from the 
5tar Wars· morif!. [ontrol Ihtu differ,nt 510r Wars rrhi· 

drs, and SO" Ihr Fedfrotion. And may the but man, or 
mutant, or whaltnr the hfrk !IOU find in outer spoer, win. 
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MICROC05U"' IPsygRDSis) A dazzling animaHon triumph, 
wilh tons of incrrdiblr graphics and rxlraordinruy sound, 
including IHI origina l [D soundtrack by Rick Waktman. This 
is no gam. -iI's a cinematic adventu" and a struggle for 
contro l, inside a living human bring. 

15 it liv •• Of is it a gamel A, th e 

line blurs betwlen reality and video 

games, you realize: This is the inler­

active video everyone's been talk ing 

abo ut an d wailing for . And it's he re 

now. 5ega (D '~makes it possible 10 

interact with rea l video, of real peo· 

pie, in real, life·like situations. It's 

like being at lhe movies, on ly you 

(on trolthe oul(ome. Look over your 

gloves and trade punches with a live 

boxer- not a cartoon. Joe Monlana 

helps you (hoose your next play . 

Vanquish the alien invaders of a sma ll 

Texas town. You direct the action from 

Ij round Zero . The pos si bilities are 

limitless. These games herel They 're 

justlhe begi nn ing . 

JOE MONTANA Nfl FOOTBAll- l .. ming J-D play ,i,.,. 
01/18 NFL t.ams and stots, plus your own TruVid.o'" 
Jo. Monlano to hrlp you cal/ your nul ploy. And thr but 
thing is, you don 'l hav. to g.t t,od.d to Kansas [ity in 
ordrr to ploy. Just kidding, w./orr Xc. 

MAD DOG Mc[REE'" (American laser Games) You glt to 
try 10 ou tshool ,,01 W,sttrn outlaws in uriting "a/ vid,o 
gunfights in this in ltractire sago of thr Old Ww. This but· 
srlling action gam. is now a~ailablr on 5.ga [0 . If you 
want la know wha l it -{uls- like 10 b. a cowboy, this is il. 
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Could artificial sensory stimulation

ever become so intense that

it requires extreme new levels

of personal protection?



ECCD THE DOLPHIN™dcr/aimed (orits graphic achievements, this adventure

game comes to CD nith more levels, an original CD-quality score and Qsaund'"

3-D audio which means it's so sophisticated only dolphins can hear it. Not.

STELLAR FIRE"(Dynamix) Fast, exciting bottle action in space. Unique poly

gon-based 3-D backgrounds, hot CD music on every level and amazing special

effects. And you'd better hold on, this one's a heck of a ride.

AH-3 THUNOER5TRIKE~(JVC) Sega CD's scaling and rotation creates the

fastest action and most realistic scrolling terrain outside the arcade. This is

the state-of-the-art 3-D helicopter simulation game. Or i_s_±t simulation?

FINAL FIGHT ED™ The brawling arcade classic with six no-mercy levels of crime-

fighting action. A Sega CD exclusive for fighting game fans. But be careful

because, as the name implies, this is a no holdi barred fight to the very end.

Yeah...

to fend off everyone else who wants to play it

R»I4: P»sk-hui«inj polar b*nr

siiid pr«d«or >ilh dodly

elms on front and ra»rl«ss

JURA551C PARK™ for Sega CD.1" famed pale

ontologist Dr. Robert T. Bakker guides gou

through the rhnlienges and dangers in iruVideo"

Movie-style action and adventure v/ith original

music and Q5ound."

Talk about visual stimulation: Now you can

experience retinaily intoxicating video and animation,

and more playing levels than ever before possible. Talk

about audio stimulation: Sega CETgames with QSound

blow you away with intensified music tracks and

sound effects with 3-D sound processing. It puts you

right in the middle of the action you're directing. So

quit talking about it. You need to get down to the store

and try out this system in person. Because while Sega

CD may represent the future, it's up and running right

now, with a new world of digital, interactive action

games, adventure games, sports games and more.

Warning: If at first it's too intense, don't panic. Just

hit "pause," count to ten, and remember how mellow

video games used to he.

BATMAN™ RETURNS for the true Batman-

aficionado, ihree different and complete games

with the raped crusader: Arcade-style combat

ievels, plus 3-D B a (mobile™ and Batski™ driving

levels. Holy action-oriented.

EC(O THE DOLPHIN'" Acdaimtd (or irs graphic achintmtnls, this advenlurt 
gom. comts to CO wi lh marl Inlis, an original CD-quali/y Hart and Osound'" 
3·0 audio which m.ans it's so sophistirol.d only dolphins can hlar il. Not. 

AH ·3 THUNDERSTRIKE'"' (JVq Srga CD 's scaling and rota/ion "roles thr 
(osltsl ac tion and maS! rraiistic scrolling Iluoin outside Ihl arrodl. Th is is 
thl stall·af·thr·arl 1·0 hrlicaplrr simulation gam •. Dr is j t simulation! 

STELLAR FIRE'" (Oynamix) Fa st, ucWng boll'l action in sparl. Uniqul poiy­
gon-bas.d 3-0 backgrounds, hot CD music an nuy Inl l and amal ing sprciol 
.(frels. And you 'd brllu hold on, Ihis anr 's a hrek of a ridl. 

FINAL FIGHT (0'" Tht brawling areadt classic with six. no-mrrcy I.vrls of crimr· 
fighting aclion. A 5rga (0 rxclusivr for fighting gam. fan s. Bul br (or.ful 
brcausr, as thr namr implies, this is a no holds barrrd fight to thr vrry .nd. 

JURAssl[ PARK- for s2g. [0.- fam . d pa l,· 
onto/agist Dr. Robtrt T. BoU., guidrs you 
Ihrough 'hr challrngrs and dangm in TruVidro .... 
Mavir-stylr action and advrnturt with original 
music and OSound:-' 

Talk about visual stimulation: Now you ca n 

experience retinally intoxicating video and animat ion, 

and m'" playi ng Imls Ihan ever b.l", possibl •. Talk 

aboul audio slimulalion: 5. ga ([J"games wilh Q50und 

blow yo u awa y wi th int ensif ie d musi c tr acks and 

sou nd .1I"ls wilh J·D sou nd promsi ng. II puis you 

righ l in Ih. middl. of Ih. ac lion you·" direcling. 50 

quilla lking aboul il. You n .. d 10 g.1 down 10 Ih. slore 

and tryout this system in perso n. Because while Sega 

[D may represe nt the fu ture, it's up and ru nning rig ht 

now, with a new world of digita l, in te ractive actio n 

games, adventure games, sports games and more . 

Warning: If at first it's too intense, don ' t panic. Just 

hit · pause,· count to ten, and re member how mellow 

video ga mes used to be . 

BATMAN'" RETURNS For Ihr Iru r Batman"" 
aficionado, thrr. difftrtnt and complrtr games 
with thr caprd crusadrr: Arcadr·stylr combat 
In.ls, plu s 1-0 Balmobilr'"' and Bald i'"' driving 
I.vrls . Holy aclion ·ori.nf,d. 



Wow!!... The Batman1" Returns Sega CD'game scores a perfect 10 on the

droolometer... the scaling has to be seen to be believed ...this is what CD is

all about. Incredible, unbelievable and a must bug!"

Die Hard GAME FAN Magazine
'■■.'!

Sega CD's got... a hundred-miles-per-minute/ white-knuckled, rollercoaster

ride! Sewer Shark "is guaranteed to thrash you, gour Genesis,"'and your CD!"

GAMEPRO Magazine

"If you thought Night Trap"'was terrific, wait until you see 5ewer Shark."

Glenn Rubenstein, At the Controls

With Dracula, Sega is going to move a bazillion Sega CDs real quick, as this

game trulg does break new ground."

Die Hard GAME FAN Magazine

"This incredible version of Final Fight "is finally available on the Sega CD!

All the stages from the arcade have been faithfully redone along with a jam-

min' CD soundtrack."
Electronic Gaming Monthly

•<>■'■■■'?.

The long-awaited CD version of the hit revolutionary game Ecco™... (is)...

done with incredible Q5oundX.. the music is quite superb ... the sound effects

are great... It's for Sega CD owners evergwhere!"

Electronic Gaming Monthly

Sat* Genesis, Stg* CO. W.lmrmTn Il.c Ne.l Level, IruVidea and ill game titles are trademarks of SEGAunless otherwise noted betow Game s.reens shown
were photographed from viJsd monitors. P.iirFighle, and Grn.nd Zero, Tens are prcduud by Digital Return, Im. lot SEGA. OSound it a tiademark of Arthn

CDmmitmratiints, In.. Manutatture d under liiense Uam DSound lid. ©1933 A.ihsr Commumialiom, Int. Additionally licensed under oneur more of the r«]lowing
, palest US numbers 5,M6.0S7, and S,1DS.«2 and lorrespanding larclgn patents. All rights reserved. Stwer Shark h dlslribulrd by Sony Irnagesafl Sewer

Shark wasde.tlopcd by Digital Pinutts.Inc. Sewer Shark is a tr.ilemark of Hasbro, In.. ju'»<i< Park™ A ©1993 UnJvcrMl City Studios, |n[.Ambl!n Entertainment
In.. l,[tn<r.l by MCA'Univeisal Mer>hanging. Im. Allrighls ri»r..d. NFlteam nanin, logos,at.d htlmil dtiigns are registered iradeinarki of thi NFL and iti

litrcE 11 a ttadtmaik and triensed product oFArnjriianlaiei Games,©1S3fland©lS3J.SIAH WARS" FEBElASSAWTi
tradc^.k ollU[asA.ts Enterlainminl [on.pany.SIAn WAHS h »regislercd Iradema.k <>l turaslilm, ltd.Used under iwhori,.lioV
©1S93 SEGA. 311S Aden Ho.d, H.gv-.rd, Cfl HS4S.M rightl .ese.v.d. S.g. CO unit mad. in Japan. Sohw.r. m.dt in Ihe U.S.A.



get through to the tech sup

port department. The second

problem is that many manufac

turers have gone out of busi

ness in the past five years, so

you may not find anyone to

talk to anyway.

Fortunately, there is a better

way. The vital statistics for

most disks are sitting right on

the disks themselves.

Every hard disk that's ever

been used in a PC has been

partitioned, a process usually

performed by the Fdisk pro

gram. Partitioning was original

ly created to allow multiple op

erating systems to coexist on

a single hard disk, but you (or

the person who sets up your

computer) must partition the

disk even if that means allocat

ing the whole disk to just one

partition. The information that

describes how a disk is parti

tioned is stored in an area

called the partition table,

which is part of the master

boot record, or MBR, which is

on every PC disk.

Partition information de

scribes each partition by includ

ing both its starting address—

which cylinder, head, and sec

tor it starts on—and also its end

ing address—which cylinder,

head, and sector it ends on. As

suming that whoever set up the

disk used all of it, the coordi

nates of the last cylinder,

head, and sector on the parti

tion should also be the coor

dinates of the last cylinder,

head, and sector on the disk.

The MBR is always located

at cylinder 0, head 0, sector 1.

Cylinder 0/0/1 is readable

from drive type 1 (a 10MB

drive description), and drive

type 1 will make any hard

disk's MBR readable. It won't

make it bootable, but it'll

make it readable. So you can

boot from a floppy and use a

disk utility to read 0/0/1.

Putting this all together, you

can find out the vital statistics

on any mystery disk by follow

ing these steps.

Step 1: Create a bootable

floppy disk, and put the Nor

ton program DISKEDIT.EXE

on it. It's part of the Norton Util

ities (and has been since ver

sion 2.0). My explicit instruc

tions will be for version 7.0.

Step 2: Boot from the flop

py containing Diskedit.

Step 3: Run your PC's Setup

program. Under bard disk

drive type number, you'll see

that it probably says drive type

0 or no hard disk. Change it to

drive type number 1.

Step 4: Run Diskedit by typ

ing diskedit c: at the com

mand line. !f you see a mes

sage box warning you that

Diskedit is in read-only mode

and that no changes that you

make to the disk with Diskedit

will be actually written, that's

fine because you don't want to

accidentally make things

worse by overwriting informa

tion on your hard disk. Just

press Enter to clear the mes

sage box.

Step 5: Diskedit may com

plain about your hard disk not

making sense; that's to be ex

pected, so just tell Diskedit to

ignore any problems. Don't let

Diskedit make any changes to

your system.

Step 6: You'll see a menu

across the top of the screen

with these options: Object, Ed

it, Link, View, Info, Tools, and

Help. You pull down a menu

by pressing the Alt key and

the first letter of the menu op

tion, so press Alt-0 to pull

down the Object menu. The

Object menu starts off with the

options Drive and Directory.

Look for an option that says Par

tition Table Alt+A. If this option

is grayed out, you'll have to

choose the Drive menu selec

tion. (If Partition Table Alt+A

isn't grayed out, just skip to

the next step.)

You'll see a dialog box ask

ing which drive to edit and

whether the drive is a logical

or physical disk. Select the ra

dio button for Physical disks,

and select Hard Disk 1.

Step 7: Now tell Diskedit to

get the MBR and show you the

partition table inside it. Just

press Alt-A to tell Diskedit to

load the MBR into memory,

and then press F6 to tell

Diskedit to show you the parti

tion table within the MBR. You'll

probably see one or two parti

tions; took at the partition

whose ending location contains

the larger numbers. For exam

ple, the disk that i'm looking at

reports an ending location of

side 15, cylinder 993, sector

63 (what Setup calls heads,

Diskedit calls sides). Write

down the side, cylinder, and

sector numbers.

Step 8: Exit Diskedit (press

Esc and then confirm that you

want to exit the program).

Step 9: Assuming that who

ever originally partitioned this

disk used up all the cylinders,

that would mean that the last

sector on my particular disk

was the sector at cylinder 993,

head 15, sector 63. That im

plies that there were 994 cyl

inders on this disk, because

the first cylinder's number is 0.

not 1. It also implies that the

number of heads is 16, be

cause the first head's number

is also 0. For some reason, sec

tors are numbered starting

with 1, not 0 (don't ask me

why; I have no idea), so if the

last sector is 63, the number

of sectors is also 63. So add

1 to the cylinders and sides to

get total numbers of cylinders

and heads, and don't do any

thing to the sectors to get total

numbers of sectors.

Armed with this knowledge,

you can then match these val

ues to your system's drive ta

ble to find out which drive

type the disk is. On more mod

ern systems, you wouldn't find

a drive type; instead, you'd

pick drive type 47, the user-

definable type, and directly

punch in 994 for the cylinders,

16 for the heads, and 63 for

the sectors. □
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The information that

describes how

a disk is partitioned

is stored in

an area called the

partition table,

which is part of the

master boot record.
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get through to the tech sup­
port department. The second 
problem is that many manufac­
turers have gone out of busi­
ness in the past five years, so 
you may not find anyone to 
talk to anyway. 

Fortunately, there is a better 
way. The vital statistics for 
most disks are sitting right on 
the disks themselves. 

Every hard disk that's ever 
been used in a PC has been 
partitioned, a process usually 
performed by the Fdisk pro­
gram. Partitioning was original­
ly created to allow multiple op­
erating systems to coexist on 
a single hard disk, but you (or 
the person who sets up your 
computer) must partition the 
disk even if that means allocat­
ing the whole disk to just one 
partition. The information that 
describes how a disk is parti­
lioned is stored in an area 
called the partit ion table, 
which is part of the master 
boot record, or MBR, which is 
on every PC disk. 

Partition information de­
scribes each partition by includ­
ing both its starting address­
which cylinder, head, and sec­
tor it starts on-and also its end­
ing address- which cylinder, 
head, and sector it ends on. As­
suming that whoever set up the 
disk used all of it, the coordi­
nates of the last cylinder, 
head, and sector on the parti­
tion should also be the coor­
dinates of the last cylinder, 
head, and sector on the disk. 

The MBR is always located 
at cylinder 0, head 0, sector 1. 
Cylinder 0/0/1 is readable 
from drive type 1 (a 10MB 
drive description), and drive 
type 1 will make any hard 
disk's MBR readable. It won' t 
make it boatable , but it 'll 
make it readable. So you can 
boot from a floppy and use a 
disk utility to read 0/0/1 . 

Putting this all together, you 
can find out the vital statistics 
on any mystery disk by follow­
ing these steps. 

Step 1: Create a boatable 
floppy disk, and put the Nor­
ton program DISKEDIIEXE 
on it. It's part of the Norton Util­
ities (and has been since ver­
sion 2.0). My explicit instruc­
tions will be for version 7.0. 

Step 2: Boot from the flop­
py containing Diskedit. 

Step 3: Run your PC's Setup 
program. Under hard disk 
drive type number, you'll see 
that it probably says drive type 
o or no hard disk. Change it to 
drive type number 1. 

Step 4: Run Diskedit by typ­
ing diskedil c: at the com­
mand line. If you see a mes­
sage box warning you that 
Diskedit is in read-only mode 
and that no changes that you 
make to the disk with Diskedit 
will be actually written, that's 
fine because you don' t want to 
accidentally make things 
worse by overwriting informa­
tion on your hard disk. Just 
press Enter to clear the mes­
sage box. 

Step 5: Diskedit may com­
plain about your hard disk not 
making sense; that's to be ex­
pected , so just tell Diskedit to 
ignore any problems. Don't let 
Diskedit make any changes to 
your system. 

Step 6: You'll see a menu 
across the top of the screen 
with these options: Object, Ed­
it, Link, View, Info, Tools, and 
Help. You pull down a menu 
by pressing the Alt key and 
the first letter of the menu op­
tion , so press Alt-O to pull 
down the Object menu. The 
Object menu starts off with the 
options Drive and Directory. 
Look for an option that says Par­
titian Table Alt+A. If this option 
is grayed out , you'll have to 
choose the Drive menu selec­
tion . (If Partition Table Alt+A 
isn' t grayed out, just skip to 
the next step .) 

You 'll see a dialog box ask­
ing which drive to edit and 
whether the drive is a logical 
or physical disk. Select the ra­
dio button for Physical disks, 

and select Hard Disk 1. 
Step 7: Now tell Diskedit to 

get the MBR and show you the 
partition table inside it. Just 
press Alt-A to tell Diskedit to 
load the MBR into memory, 
and then press F6 to tell 
Diskedit to show you the parti­
tion table within the MBR. You'll 
probably see one or two parti­
tions ; look at the partition 
whose ending location contains 
the larger numbers. For exam­
ple, the disk that I'm looking at 
reports an ending location of 
side 15, cylinder 993, sector 
63 (what Setup calls heads, 
Diskedit calls sides). Write 
down the side, cylinder, and 
sector numbers. 

Step 8: Exit Diskedit (press 
Esc and then confirm that you 
want to exit the program). 

Step 9: Assuming that who­
ever originally partitioned this 
disk used up all the cylinders, 
that would mean that the last 
sector on my particular disk 
was the sector at cylinder 993, 
head 15, sector 63 . That im­
plies that there were 994 cyl-
inders on this disk, because 
the first cylinder 's number is 0, 
not 1. It also implies that the 
number of heads is 16, be-
cause the first head's number 
is also O. For some reason, sec-
tors are numbered starting 
with 1, not 0 (don ' t ask me 
why; I have no idea) , so if the 
last sector is 63, the number 
of sectors is also 63. So add 
1 to the cylinders and sides to 
get total numbers of cylinders 
and heads, and don' t do any-
thing to the sectors to get total 
numbers of sectors. 

Armed with this knowledge, 
you can then match these val­
ues to your system's drive ta­
ble to find out which drive 
type the disk is. On more mod­
ern systems, you wouldn't find 
a drive type; instead, you 'd 
pick drive type 47 , the user­
definable type , and directly 
punch in 994 for the cylinders, 
16 for the heads, and 63 for 
the sectors. 0 

The information that 
describes how 
a disk is partitioned 
is stored in 
an area called the 
partition table. 
which is part of the 
master boot record. 
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Infinite Expansion
Open up nearly any PC. Chances are, the innards would bring a devilish smile to Dr.
Victor Frankenstein's lips. Sound card here, fax/data modem there, SCSI controller

over there. Dig through the jumble of ribbon cables, and what do you see? A cutting-

edge, 24-bit graphics card chugging away on a slow, 8-MHz, 16-bit bus.

Of all of humankind's great creations, the PC must rank among the most haphaz
ard. Take a poll of your friends. I'd bet that no two of them have even remotely the

same setup. With the exception of the disks that we insert in the front and the power

cord that we plug into the wall, our computers are as individual as we are. They're

machines, yet they're an amalgam of parts and pieces reminiscent of the late-night
works of Dr. Frankenstein. Like the good doctor, we must experiment and tweak to

Article By Paul C. Schuytema



The hottest news in computers
is arriving by bus.

get our beasts to run and behave; but still, no matter how we try, they remain elusive,

unpredictable, and frightening. Like the monster, who would flip out when a torch was

waved in his face, our computers have equally potent, equally mysterious phobias.

Close one application without saving, or launch a program in compressed form when

it doesn't like being compressed, and your beast will turn against you.

How do the parts work together? How does your video card get information from

your hard disk? How does your fax/data modem know what to send?

The answer is connectability. Parts connected to more parts, sharing information

across standardized pathways called buses. Bus is a shortened version of omnibus

connector, a term utilized in the Precambrian Era of personal computing, when con-

Illustration By Kee Hwa Jeun



nectability first became an issue and

standardization had only begun to be

a concern.

S-100

The first bus standard was known as

the S-100, short for Standard 100 (so

designated because it was the de

facto standard and was based on a

clip that had 100 pins). Back in 1975,

when Popular Electronics and MITS

(originally a model-rocketry company)

decided that it would be a good idea to

produce a kit for building a computer,

they came up with the Altair 8800, a

rather ignoble beast which sold

beyond anyone's wildest expectations.

Yet this primordial PC was nothing

more than a glorified box, an energy

leach which communicated through

front-panel switches and lights.

To work, it needed connections.

The designers thought that making

these connections modular—in a

bus—would be more efficient than

having the connectors on the comput

er board itself. A bus would also allow

third-party manufacturers to produce

enhancements for the Altair that the

user could simply plug in. So the S-

100 bus was born.

Not much planning went into the S-

100. In fact, it featured 100 pins sim

ply because MITS happened to get a

good deal on a surplus of 100-pin

connector clips. Now, planning and

forethought dominate the world of PC

buses. Committees and manufactur

ing groups are constantly working on

creating new bus standards. Yet,

what, really, is a bus? In the simplest

terms, a bus is a physical channel

(wires, pins, or circuit board paths)

between the CPU (Central Processing

Unit) and the other components of a

computer, such as a disk drive con

troller or video board.

The ISA Bus
While the S-100 remained the de facto

standard for a number of years, and

the IEEE (Institute of Electrical and

Electronics Engineers) attempted to

improve and refine it in 1983, the S-100

had the unfortunate luck to exist in the

calm before the revolution. Not until

IBM released the PC did the personal

computer industry take off. The old PC

(and the XT that followed) featured 62-

line expansion slots which provided an

8-bit, 4-MHz data path to the CPU. This

bus is commonly known as the 8-bit

ISA (Industry Standard Architecture;

pronounced "eye-sah") bus. It wasn't

long before IBM upped the ante and

introduced the 286-powered AT.

The 286 was a 16-bit CPU, and so

the engineers at IBM developed a 16-

bit expansion bus. Yet they didn't
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want to leave the PC users, or that

established base of expansion

boards, in the dust. So the new bus

was an extension rather than a

reworking of the old bus. An addition

al connector was added in line with

the old connectors, so a user could

plug in an XT board, or a newer AT

board. The 16-bit ISA bus was born.

This bus was the data highway

between the CPU and the peripheral

components, and it provided a 16-bit-

wide path that operated at 8 MHz. In

the early days of the AT and clones, a

speed of 8 MHz wasn't such a bad

deal, since it was the speed of most

processors. It's difficult to remember

in this day and age that the 286 CPU

of the original AT—for Advanced

Technology—was an 8-MHz chip.

Later, as CPUs gained speed, some

manufacturers attempted to match the

bus speed with the CPU, with unpre

dictable, even dangerous, results.

Eventually, 8 MHz became the stan

dard speed for the ISA bus. This

speed is not much of a disadvantage

for such things as modem boards,

which operate at slow speeds any

way. Instead, the limitation is felt when

a memory, video, or SCSI board,

which has the potential to keep up

with the processor, must be reined

down to 8 MHz.

Darwinian Revolution
Currently, the ISA bus is the industry

standard, based on sheer numbers

alone. Yet this bus's limitations proved

to be a turning point in the evolution of

the PC.

Most 486 PCs still communicate

with their components through an ISA

bus. As a result, most boards will work

on most computers, offering a myriad

of choices for the user. Yet this stan

dard forces a 50-MHz, or even 66-

MHz, 486 to communicate with its

expansion cards at 8 MHz. If Dr.

Frankenstein were to look over our

creation, he'd be shocked to see the

equivalent of his giant's cardiopul-

monary system fitted with the smallest

of capillaries and nothing else.

The ISA bus is far from being ready

for the charnel house, however.

Recently, Microsoft and Intel an

nounced a plug-and-play modification

for the ISA bus specification. While

not changing the speed of the bus,

this enhancement will mean easier

installation of components. When it

comes time to install a new board, you

won't have to fiddle with DIP switches,

trying to find that combination of

addresses that makes the card work

in concert with other peripheral

devices. Instead, you'll plug in a

board and let software set it up. This

type of autosensing is a key element

of the more advanced expansion

buses and has been employed for

several years in the NuBus on Apple's

Macintosh computers. These new

plug-and-play boards should start

popping up near the end of 1993.

Glossary

bus. Most basically, a physical

pathway between the various hard

ware devices that make up a com

puter. A computer can have several

buses, such as the CPU's data bus,

a memory bus, a local bus, and an

expansion bus.

bus master. An expansion

device which temporarily takes

charge of the bus, controlling data

transfers in and out of memory with

out help from the CPU.

data throughput. The actual

amount of real information that is

either transmitted through a bus or

processed by a device. Not all infor

mation that leaves a bus necessarily

counts as real information; some

information might be redundant or be

part of some error-checking system.

intermediate bus. A bus con

nected to the CPU's data bus

through a buffering controller which is

responsible for the speed and timing

of the data operations. The PCI bus is

an example of an intermediate bus.

local bus. A hard-wired expan

sion bus between a connector and

the CPU data lines. A local bus

allows a device, such as a video

controller, to operate at the same

speed as the CPU.

megahertz (MHz). A unit of

frequency representing one mifiion

cycles per second, often used to

describe a computer's clock rate or

its raw, internal speed.

plug-and-play card. An ex

pansion card that configures itself,

either with an installation program or

during boot-up.

SCSI. Small Computer System

Interface. SCSI could be considered

another bus standard, but one that

requires a controller to fit into a com

puter's standard bus socket. A SCSI

interface is often used to control

hard drives or CD-ROM drives.

nectability first became an issue and 
standardization had only begun to be 
a concern. 

5-100 
The first bus standard was known as 
the S-100, short for Standard 100 (so 
designated because it was the de 
facto standard and was based on a 
clip that had 100 pins). Back in 1975, 
when Popular Electronics and MITS 
(originally a model-rocketry company) 
decided that it would be a good idea to 
produce a kit for building a computer, 
they came up with the Altair 8800, a 
rather ignoble beast which sold 
beyond anyone's wildest expectations. 
Yet this primordial PC was nothing 
more than a glorified box, an energy 
leach which communicated through 
front-panel switches and lights. 

To work , it needed connections . 
The des igners thought that making 
these connections modular- in a 
bus-would be more efficient than 
having the connectors on the comput­
er board itself. A bus would also allow 
third-party manufacturers to produce 
enhancements for the Altair that the 
user could simply plug in . So the S-
100 bus was born. 

Not much planning went into the S-
100. In fact , it featured 100 pins sim­
ply because MITS happened to get a 
good deal on a surplus of 1 ~O-pin 
connector clips. Now, planning and 
forethought dominate the world of PC 
buses. Committees and manufactur­
ing groups are constantly working on 
creating new bus standards . Yet, 
what, really, is a bus? In the simplest 
terms, a bus is a physical channel 
(wires, pins, or circuit board paths) 
between the CPU (Central Processing 
Unit) and the other components of a 
computer, such as a disk drive con­
troller or video board. 

The 15A Bus 
While the S-l00 remained the de facto 
standard for a number of years, and 
the IEEE (Institute of Electrical and 
Electronics Engineers) attempted to 
improve and refine it in 1983, the S-100 
had the unfortunate luck to exist in the 
calm before the revolution . Not until 
IBM released the PC did the personal 
computer industry take off. The old PC 
(and the XT that followed) featured 62-
line expansion slots which provided an 
8-bit, 4-MHz data path to Ihe CPU. This 
bus is commonly known as the 8-bit 
ISA (Industry Standard Architecture; 
pronounced "eye-sah") bus. It wasn't 
long before IBM upped the ante and 
introduced the 286-powered AT. 

The 286 was a 16-bit CPU, and so 
the engineers at IBM developed a 16-
bit expansion bus. Yet they didn 't 
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want to leave the PC users, or that 
established base of expans ion 
boards, in the dust. So the new bus 
was an extension rather than a 
reworking of the old bus. An addition­
al connector was added in line with 
the old connectors, so a user could 
plug in an XT board, or a newer AT 
board. The 16-bitlSA bus was born. 

Th is bus was the data highway 
between the CPU and the peripheral 
components, and it provided a 16-bit­
wide path that operated at 8 MHz. In 
the early days of the AT and clones, a 
speed of 8 MHz wasn't such a bad 
deal, since it was the speed of most 
processors. It's difficult to remember 
in this day and age that the 286 CPU 
of the original AT-for Advanced 
Technology-was an 8-MHz Chip. 
Later, as CPUs gained speed, some 
manufacturers attempted to match the 
bus speed with the CPU, with unpre­
dictab le , even dangerous, results . 
Eventually, 8 MHz became the stan­
dard speed for the ISA bus . This 
speed is not much of a disadvantage 
for such things as modem boards , 
which operate at slow speeds any­
way. Instead, the limitat ion is felt when 
a memory, v ideo, or SCSI board, 
which has the potential to keep up 
with the processor, must be re ined 
down to 8 MHz. 

Darwinian Revolution 
Currently, the ISA bus is the industry 
standard , based on sheer numbers 

alone. Yet this bus's limitations proved 
to be a turning point in the evolution of 
the PC. 

Most 486 PCs still communicate 
with their components through an ISA 
bus. As a result, most boards will work 
on most computers, offering a myriad 
of choices for the user. Yet this stan­
dard forces a 50-MHz, or even 66-
MHz, 486 to communicate with its 
expansion cards at 8 MHz . If Dr. 
Frankenstein were to look over our 
creation, he'd be shocked to see the 
equivalent of his giant's cardiopul­
monary system fitted with the smallest 
of capillaries and nothing else. 

The ISA bus is far from being ready 
for the charnel house, however. 
Recenlly , Microsoft and Inte l an­
nounced a plug-and-play modification 
for the ISA bus specification. While 
not changing the speed of the bus , 
this enhancement will mean easier 
installation of components. When it 
comes time to install a new board, you 
won't have to fiddle with DIP switches, 
trying to find that combination of 
addresses that makes the card work 
in concert with other peripheral 
devices. Instead , you 'll plug in a 
board and let soltware set it up. This 
type of autosensing is a key element 
of the more advanced expansion 
buses and has been employed for 
several years in the NuBus on Apple's 
Macintosh computers. These new 
plug-and-play boards should start 
popping up near the end of 1993. 

Glossary 

bus. Most basically, a physical 
pathway between the various hard­
ware devices that make up a com­
puter. A computer can have several 
buses, such as the CPU 's data bus, 
a memory bus, a local bus, and an 
expansion bus. 

bus master. An expansion 
device which temporarily takes 
charge of the bus, controlling data 
transfers in and out of memory with­
out help from the CPU. 

data throughput. The actual 
amount of real information that is 
either transmitted through a bus or 
processed by a device. Not all infor­
mation that leaves a bus necessarily 
counts as real information; some 
information might be redundant or be 
part of some error-checking system. 

intermediate bus. A bus con­
necled to the CPU 's data bus 
through a buffering controller which is 
responsible for the speed and timing 

of the data operations. The PCI bus is 
an example of an intermediate bus. 

local bus. A hard-wired expan­
sion bus between a connector and 
the CPU data lines. A local bus 
allows a device, such as a video 
controller, to operate at the same 
speed as the CPU. 

megahertz (MHz). A unit of 
frequency representing one mill ion 
cycles per second, often used to 
describe a computer's clock rate or 
its raw, internal speed. 

plug-and-play card. An ex­
pansion card that configures itself, 
either with an installation program or 
during boot-up. 

SCSI. Small Computer System 
Interface. SCSI could be considered 
another bus standard, but one that 
requires a controller to fit into a com­
puter's standard bus socket. A SCSI 
interface is often used to control 
hard drives or CD-ROM drives. 
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The MCA Bus
IBM took notice of ISA's shortcomings.

When the first of the 32-bit Intel CPUs—

the 386—appeared, IBM incorporated a

new 32-bit bus architecture into its PS/2

line of computers: the MCA (Micro

Channel Architecture) bus.

The MCA bus is software-compati

ble with the ISA bus, but that's where

the similarities end. IBM attempted to

make a bus that would grow with the

advances in hardware, featuring a

tight bundle of specifications and the

ability to perform bus mastering (an

operation in which a component actu

ally supersedes the CPU and has free

rein of the bus for a time, greatly

speeding up operations). The MCA

bus also allows components to enjoy

direct memory access instead of

putting in requests for memory access

via the CPU.

Yet for all its technological ad

vancement, the MCA bus is already

on its way out, atrophying in the high

speed world of computer advance

ments. The MCA bus is not physically

compatible with any other bus; a

board must be specifically designed

for use with the bus. The MCA design

specs are the property of IBM, which

is not providing board manufacturers

with easy access to the information.

Basically, any third-party vendors who

wish to manufacture MCA boards

must re-create the bus themselves,

spending precious R & D dollars, and

then pay IBM a percentage of the

gross sales of the board for the privi

lege of using the bus. As anyone who

watches the PC market can tell you,

that procedure is unlikely to gain the

MCA bus any champions.

EISA Bus

The MCA bus was developed by IBM

to speed up expansion bus operation

and to bind developers to Big Blue

(as IBM is known in the industry). But

it caused resentment among other

computer makers who objected to its

nonstandard design and were rankled

by the notion of paying IBM a premi

um. As a reaction to the MCA bus, a

group of makers of PC clones and

compatibles got together and devel

oped a competing standard, one

which was both hardware- and soft

ware-compatible with the ISA bus.

They dubbed the new standard the

EISA (Extended Industry Standard

Architecture) bus.

Physically, an EISA (pronounced

"ee-sah') expansion slot looks the

same as an ISA slot, except that it's

deeper. An ISA card will fit into the

slot, connecting with one set of pins,

while an EISA card will fit further into

the slot, connecting with the EISA
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When Is a Bus

Not a Bus?

Two other interesting bus alterna

tives deserve mention. One is the

SCSI (Small Computer System

Interface) which allows up to seven

peripherals to be daisy-chained

(linked device-to-device)—in theo

ry, though most SCSI devices for

PCs have a somewhat proprietary

standard that prevents daisy-chain

ing, requiring that you use a dedi

cated ISA card for each SCSI

device. Emerging solutions like

CorelSCSI and SCSiWorks make it

possible to daisychain even these

recalcitrant SCSI devices, however.

The parallel interface is emerging

as a sort of bus. The mother of this

invention was the necessity to link

peripherals to pre-PCMCIA laptops.

Most of these computers had parallel

interfaces, most of which were wired

in such a way as to provide enough

control to drive a sound card or a

CD-ROM drive (for example).

Although SCSI is a brilliant idea

for linking peripherals to a very

small computer (one without room

for an internal bus), its implementa

tion in the PC has made it a minor

pawn in the bus game. And al

though the parallel interface was the

focus of a lot of inventive design for

a year or so, it lost its spotlight when

the PCMCIA standard emerged and

was instantly embraced.

—ROBERT BIXBY

pins. The bus will allow quite a num

ber of expansion cards to run concur

rently on a system, like the ISA bus.

The EISA bus is a 32-bit bus, meaning

that it can transfer information in 32-bit

chunks, matching the input/output

(I/O) of the 386DX and 486 proces

sors. The EISA standard, like MCA,

also supports bus mastering.

EISA does have two inherent prob

lems, however. To insure ISA compati

bility, the bus must operate at 8 MHz.

Also, since an EISA board fits into

deeper slots, an EISA system cannot

easily see differences between ISA

and EISA boards on the same sys

tem—setting the user up for some

potential addressing conflicts.

Local Bus
A local bus is a data path which is

connected directly to the CPU's own

data bus and operates at the speed of

the CPU. When computer evolution

was in its earliest stages, most buses

were of the local variety. The data

channels were purely proprietary in

nature, designed for a particular ver

sion of a particular machine. As com

puters became more commonplace,

and many manufacturers were creat

ing all types of devices for them, this

nonstandardized method fell by the

wayside as manufacturers adopted

buses such as the S-100 bus.

Recently, as the boom in graphical

user interface (GUI) computing hit the

industry, a performance bottleneck

became increasingly apparent. The

ISA bus's 8-MHz speed was simply

too slow to handle the video demands

of Windows, with its monstrously

large, constantly changing bitmaps.

The local bus seemed once again to

be an answer.

Motherboard manufacturers devel

oped proprietary buses designed to fit

their own graphics accelerators, and

local-bus video was born. Take a look

at the mail-order computer ads from

the summer of 1992. You'll find that

ads for local-bus video systems

abounded. (If you look very carefully,

you'll find that perhaps one in ten of

these systems—the most expensive

ones—were touted as VESA local-bus

systems. But more about this later.)

Basically, these local-bus systems

were task-specific buses connected

directly to the CPU's data bus before any

of the other hard-wired connections or the

ISA bus, thus improving performance.

While one problem was solved,

however, another more serious prob

lem surfaced. This bus had no true,

binding standard. Local-bus cards

bought from one company would not

work on another company's computer.

And in the fly-by-night world of PC

clones, if a company went out of busi

ness, the consumer was out of luck in

finding updated drivers to make the

most of the high-speed video. I pur

chased a computer during that sum

mer; it wasn't advertised as a local-bus

system, but the motherboard does fea

ture two local-bus slots. Unfortunately,

the OEM company is now out of busi

ness, and the motherboard was manu

factured in a faraway country, so the

local bus is now only a vestigial organ

on my machine, an appendix that does

neither harm nor good.

VL-Bus
Fortunately, the local-bus concept met

with enough support to necessitate

the development of a standard bus

configuration. Enter VESA (Video

Electronics Standards Association),

an organization which represents the

interests of more than 60 computer

and component manufacturers, and

which is developing an industrywide
implementation of the local bus.

Physically, the 112-pin connectors
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When the first of the 32-bit Intel CPUs­
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new 32-bit bus architecture into its PS/2 
line of computers: the MCA (Micro 
Channel Architecture) bus. 

The MCA bus is software-compati­
ble with the ISA bus, but that's where 
the similarities end. IBM attempted to 
make a bus that would grow with the 
advances in hardware, featuring a 
tight bundle of specifications and the 
ability to perform bus mastering (an 
operation in which a component actu­
ally supersedes the CPU and has free 
rein of the bus for a time , greatly 
speeding up operations) . The MCA 
bus also allows components to enjoy 
direct memory access instead of 
putting in requests for memory access 
via the CPU. 

Yet for all its technological ad ­
vancement , the MCA bus is already 
on its way out, atrophying in the high­
speed world of computer advance­
ments. The MCA bus is not physically 
compatible with any other bus; a 
board must be specifically designed 
for use with the bus. The MCA design 
specs are the property of IBM, which 
is not providing board manufacturers 
with easy access to the information. 
Basically, any third-party vendors who 
wish to manufacture MCA boards 
must re-create the bus themselves, 
spending precious R&D dollars, and 
then pay IBM a percentage of the 
gross sales of the board for the privi­
lege of using the bus. As anyone who 
watches the PC market can tell you, 
that procedure is unlikely to gain the 
MCA bus any champions. 

EISA Bus 
The MCA bus was developed by IBM 
to speed up expansion bus operation 
and to bind developers to Big Blue 
(as IBM is known in the industry). But 
it caused resentment among other 
computer makers who objected to its 
nonstandard design and were rankled 
by the notion of paying IBM a premi­
um. As a reaction to the MCA bus, a 
group of makers of PC clones and 
compatibles got together and devel­
oped a competing standard , one 
which was both hardware- and soft­
ware-compatible with the ISA bus. 
They dubbed the new standard the 
EISA (Extended Industry Standard 
Architecture) bus. 

Physically, an EISA (pronounced 
"ee-sah") expansion slot looks the 
same as an ISA slot, except that it's 
deeper. An ISA card will fit into the 
slot, connecting with one set of pins, 
while an EISA card will fit further into 
the slot , connecting with the EISA 
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When Is a Bus 
Not a Bus? 

Two other interesting bus alterna­
tives deserve mention. One is the 
SCS I (Small Computer System 
Interface) which allows up to seven 
peripherals to be daisy-chained 
(linked device-to-device)-in theo­
ry, though most SCSI devices for 
PCs have a somewhat proprietary 
standard that prevents daisy-chain­
ing, requiring that you use a dedi­
cated ISA ca rd for each SCSI 
device. Emerging solutions like 
CorelSCSI and SCSIWorks make it 
possible to daisychain even these 
recalcitrant SCSI devices, however. 

The parallel interface is emerging 
as a sort of bus. The mother of this 
invention was the necessity to link 
peripherals to pre-PCMCIA laptops. 
Most of these computers had parallel 
interfaces, most of which were wired 
in such a way as to provide enough 
control to drive a sound card or a 
CD-ROM drive (for example). 

Although SCSI is a brilliant idea 
for linking peripherals to a very 
small computer (one without room 
for an internal bus), its implementa­
tion in the PC has made it a minor 
pawn in the bus game. And al­
though the parallel interface was the 
focus of a lot of inventive design for 
a year or so, it lost its spotlight when 
the PCMCIA standard emerged and 
was instantly embraced. 

-ROBERT BIXBY 
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also supports bus mastering. 

EISA does have two inherent prob­
lems, however. To insure ISA compati­
bility, the bus must operate at 8 MHz. 
Also , since an EISA board fits into 
deeper slots, an EISA system cannot 
easily see differences between ISA 
and EISA boards on the same sys­
tem- setting the user up for some 
potential addressing conflicts. 
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A local bus is a data path which is 
connected directly to the CPU's own 
data bus and operates at the speed of 
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was in its earliest stages, most buses 
were of the local variety. The data 
channels were purely proprietary in 
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puters became more commonplace, 
and many manufacturers were creat­
ing all types of devices for them, this 
nonstandardized method fell by the 
wayside as manufacturers adopted 
buses such as the S-100 bus. 

Recently, as the boom in graphical 
user interface (GUI) computing hit the 
industry, a performance bottleneck 
became increasingly apparent. The 
ISA bus's 8-MHz speed was simply 
too slow to handle the video demands 
of Windows, with its monstrously 
large, constantly changing bitmaps. 
The local bus seemed once again to 
be an answer. 

Motherboard manufacturers devel­
oped proprietary buses designed to fit 
their own graphics accelerators, and 
local-bus video was born. Take a look 
at the mail-order computer ads from 
the summer of 1992. You'll find that 
ads for local -bus video systems 
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you'll find that perhaps one in ten of 
these systems- the most expensive 
ones- were touted as VESA local-bus 
systems. But more about this later.) 

Basically, these local-bus systems 
were task-specific buses connected 
directly to the CPU's data bus before any 
of the other hard-wired connections or the 
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While one problem was solved, 
however, another more serious prob­
lem surfaced. This bus had no true , 
binding standard. Local-bus cards 
bought from one company would not 
work on another company's computer. 
And in the fly-by-night world of PC 
clones, if a company went out of busi­
ness, the consumer was out of luck in 
finding updated drivers to make the 
most of the high-speed video. I pur­
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mer; it wasn't advertised as a local-bus 
system, but the motherboard does fea­
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on my machine, an appendix that does 
neither harm nor good. 
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for the VL-Bus are placed in line with

the EISA/ISA slots. The VL-Bus is a 32-

bit bus which will run at the speed of

the processor. Currently, the VL-Bus is

optimized for 486 systems up to 66

MHz, but the standard will soon be

expanded to support Pentium proces

sors. By operating at the speed of the

CPU, the VL-Bus can transfer informa

tion at a rate of over 100MB per sec

ond. The bus, like MCA, EISA, and PCI

(see below), supports bus mastering.

The VL-Bus is designed primarily to

provide a rabbit-quick connection for

video cards, but it can also be used for

other high-speed applications such as

SCSI controllers or uttrafast ISDN

devices. Only three components may

use the VL-Bus on one computer—

which is just as well, since running three

devices will slow the system down con

siderably. This probably won't be much

of a problem for single-station comput

ers for several years, but it might be

more limiting for a file server.

PCI Bus
The latest evolution of the PC bus is

Intel's PCI (Peripheral Component

Interconnect) bus. Like the VL-Bus,

the PCI is a standard created by a

group representing the computer

industry, this time the PCI Special

Interest Group, headed up by Intel.

PCI is an attempt to move bus

technology forward in one large step.

Instead of being a local bus, connect

ed directly to the CPU's data bus (and

being tied to the processor's genera

tion), it's an intermediate bus, which is

controlled by a dedicated buffering

chip. The bus is still a full-featured 32-

bit data path which can operate at 33

MHz and claims (on paper, as of this

writing) a data throughput speed in

excess of 130MB per second.

The bus is designed to connect a

wide array of components and has

been forward-engineered to take

advantage of 64-bit processors (read

Pentium), cranking the speed up to

264MB per second. The bus is also

engineered to work at the 3.3-volt

power level of today's power-savvy

processors and notebooks. The PCI

version of bus mastering allows a

device to utilize the bus while the

processor is still processing other data.

The PCI bus is designed for plug-

and-play installation, meaning that no

PCI board, whether video, HDTV, or

SCSI, will have on-board jumpers to

be set and reset. Everything is config

ured through software. The PCI bus

will also allow shared slots, meaning

that the PCI connector is placed in

line with the ISA/EISA connectors, but

it will not disable them. It is possible,

then (for example), for a single board

PCMCIA

In the world of buses, there's anoth

er standard which is rapidly growing

in prominence but which isn't neces

sarily a bus, in the true sense of the

word. I'm talking about the PC Card

standard, sometimes called the

PCMCIA, after the standards organi

zation (the Personal Computer

Memory Card International Associ

ation) that developed it.

The PC Card is designed primarily

as an expansion system for subnote-

book computers, but the flexibility of

the bus means that PC Card devices

will start popping up everywhere,

from camcorders to desktop PCs.

The PCMCIA 2.0 Standard, for

malized in September 1990, is more

than just a physical bus technology;

it's a standard that describes file for

mats, data structures, software links,

and standards for accessing the

card's hardware features, regard

less of the type of system in which

the card resides. The specification

even allows for program code to

execute directly from the card, inde

pendent of any system memory.

As a bus, the PCMCIA standard is

a relatively primitive 16-bit pathway,

but the PC Card can access up to 64

megabytes of memory, and a system

could, in theory, have over 4000 cards

connected to it (think of the potential

for building surveillance systems!).

The PC Card is another plug-and-

play card that will configure itself, but

it's also more robustly designed than

any of the standards mentioned in

the article, meaning that unexpected

power-downs, or even putting the

card in its slot upside down, won't

hurt either the card or the system.

The area of a PC Card is roughly

the same as that of a credit card,

but the card comes in three thick

nesses. The thinnest, 3.3 mm, is for

memory cards and nonvolatile stor

age systems (which keep their con

tents even when the computer's

power is turned off). The 5-mm thick

ness is for such devices as

modems, and the thickest, at 10.5

mm, can house miniaturized hard

drives and other components that

require more room.

to contain a PCI video controller and

an ISA sound device.

The PCI bus is designed to handle

both motherboard-mounted devices

(such as a single-chip VGA system)

and expansion cards; a typical PCI

bus could handle three cards and four

motherboard-mounted devices before

becoming overloaded.

Not only has PCI has made head

way into the future of the PC, but Apple

has committed to the PCI bus and has

joined the Special Interest Group.

Soon, Apple's Macintoshes will be fea

turing both NuBus and PCI capabili

ties. It's just another sign of the evolu

tion toward a completely modular,

standardized PC architecture.

Transit Authority
On the one hand, computer expan

sion buses are abstract concepts; on

the other, they are horrendously tech

nical conglomerations of voltage

specifications and data paths. For an

educated PC user, a knowledge of the

basic differences and design con

cepts of the various buses can make

that next board or computer purchase

less of a mystery tour.

So, which bus is best? That's as

loaded a question as you're likely to

find. One thing is certain: You should

stay away from proprietary local-bus

systems. Their life expectancy is just

too unpredictable. Is ISA dead? Not

by a long shot—and the new plug-

and-play standard should help it

remain the de facto standard for sev

eral years to come. Even though the

8-MHz speed may seem ponderously

slow when compared to VL-Bus or

PCI performance, the ISA bus is a

data highway that's more than wide

enough for 90 percent of your com

puting needs. If you do a lot of graph

ics work, or if you're like me and live in

Windows, either the VL-Bus or PCI

bus would be a smart bet on your next

system. The EISA bus probably fits

into the smallest useful niche, as the

bus of choice for LAN file servers. The

8-MHz speed is more than adequate,

and the 32-bit-wide pathway will pre

vent bottlenecks.

As for the future of PCs, the one-

system/one-bus approach will proba

bly no longer hoid. According to Mike

Bailey, chairman of the PCI Special

Interest Group steering committee,

computers four to five years down the

road will probably feature a mixture of

three buses: an ISA or EISA bus for

standard devices, a local or interme

diate high-performance bus (either

PCI or VL-Bus) for such things as dis

play and SCSI controllers, and a

PCMCIA bus for multisystem connec

tions. For the moment, it might be best

to wait and watch, and see which bus

garners the most support in terms of

products being produced. □
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for the VL-Bus are pfaced in fine with 
the EfSNfSA sfots. The VL-Bus is a 32-
bit bus which will run at the speed of 
the processor. Currentfy, the VL-Bus is 
optimized for 486 systems up to 66 
MHz, but the standard will soon be 
expanded to support Pentium proces­
sors. By operating at the speed of the 
CPU, the VL-Bus can transfer informa­
tion at a rate of over 100MB per sec­
ond. The bus, like MCA, EISA, and PCI 
(see below), supports bus mastering. 

The VL-Bus is designed primarily to 
provide a rabbit-quick connection for 
video cards, but it can also be used for 
other high-speed applications such as 
SCSI controllers or ultrafast ISDN 
devices. Only three components may 
use the VL-Bus on one computer­
which is just as well , since running three 
devices will slow the system down con­
siderably. This probably won't be much 
of a problem for single-station comput­
ers for several years , but it might be 
more limiting for a file server. 

PCI Bus 
The latest evolution of the PC bus is 
Intel's PCI (Peripheral Component 
Interconnect) bus. Like the VL-Bus, 
the PCI is a standard created by a 
group representing the compute r 
industry, this time the PCI Special 
Interest Group, headed up by Intel. 

PCI is an attempt to move bus 
technology forward in one large step. 
Instead of being a local bus, connect­
ed directfy to the CPU's data bus (and 
being tied to the processor's genera­
tion), it's an intermediate bus, which is 
controlled by a dedicated buffering 
chip. The bus is still a full-featured 32-
bit data path which can operate at 33 
MHz and claims (on paper, as of this 
writing) a data throughput speed in 
excess of 130MB per second. 

The bus is designed to connect a 
wide array of components and has 
been forward-engineered to take 
advantage of 64-bit processors (read 
Pentium) , cranking the speed up to 
264MB per second. The bus is also 
engineered to work at the 3.3-volt 
power level of today's power-savvy 
processors and notebooks. The PCI 
version of bus mastering allows a 
device to utilize the bus while the 
processor is still processing other data. 

The PCI bus is designed for plug­
and-play installation, meaning that no 
PCI board, whether video, HOTV, or 
SCSI, will have on-board jumpers to 
be set and reset. Everything is config­
ured through software. The PCI bus 
will also allow shared slots, meaning 
that the PCI connector is placed in 
line with the ISAIEISA connectors, but 
it will not disable them. It is possible, 
then (for example), for a single board 

PCMCIA 
In the world of buses, there's anoth­
er standard which is rapidly growing 
in prominence but which isn't neces­
sarily a bus, in the true sense of the 
word. I'm talking about the PC Card 
standard, sometimes called the 
PCMCIA, after the standards organi­
zation (the Personal Computer 
Memory Card International Associ­
ation) that developed it. 

The PC Card is designed primarily 
as an expansion system for subnote­
book computers, but the flexibility of 
the bus means that PC Card devices 
will start popping up everywhere, 
from camcorders to desktop PCs. 

The PCMCIA 2.0 Standard, for­
malized in September 1990, is more 
than just a physical bus technology; 
it's a standard that describes file for­
mats, data structures, software links, 
and standards for accessing the 
card's hardware features, regard­
less of the type of system in which 
the card resides. The specification 
even allows for program code to 
execute directfy from the card, inde­
pendent of any system memory. 

to contain a PCI video controller and 
an ISA sound device. 

The PCI bus is designed to handle 
both motherboard-mounted devices 
(such as a single-chip VGA system) 
and expansion cards; a typical PCI 
bus could handle three cards and four 
motherboard-mounted devices before 
becoming overloaded. 

Not only has PCI has made head­
way into the future of the PC, but Apple 
has committed to the PCI bus and has 
joined the Special Interest Group. 
Soon, Apple's Macintoshes will be fea­
turing both NuBus and PCI capabili­
ties. It's just another sign of the evolu­
tion toward a completely modular, 
standardized PC architecture. 

Transit Authority 
On the one hand, computer expan­
sion buses are abstract concepts; on 
the other, they are horrendously tech­
nical cong lomerations of voltage 
specifications and data paths. For an 
educated PC user, a knowledge of the 
basic differences and design con­
cepts of the various buses can make 
that next board or computer purchase 
less of a mystery tour. 

So, which bus is best? That 's as 
loaded a question as you're likely to 
find. One thing is certain: You should 
stay away from proprietary local-bus 
systems. Their life expectancy is just 
too unpredictable. Is ISA dead? Not 

As a bus, the PCMCIA standard is 
a relatively primitive 16-bit pathway, 
but the PC Card can access up to 64 
megabytes of memory, and a system 
could, in theory, have over 4000 cards 
connected to it (think of the potential 
for building surveillance systems!). 

The PC Card is another plug-and­
play card that will configure itself, but 
it's also more robustfy designed than 
any of the standards mentioned in 
the article, meaning that unexpected 
power-downs, or even putting the 
card in its slot upside down, won't 
hurt either the card or the system. 

The area of a PC Card is roughly 
the same as that of a credit card, 
but the card comes in three thick­
nesses. The thinnest, 3.3 mm, is for 
memory cards and nonvolatile stor­
age systems (which keep their con­
tents even when the compute r's 
power is turned off). The 5-mm thick­
ness is for such devices as 
modems, and the thickest. at 10.5 
mm. can house miniaturized hard 
drives and other components that 
require more room. 

by a long shot-and the new plug­
and-play standard should help it 
remain the de facto standard for sev­
eral years to come. Even though the 
8-MHz speed may seem ponderously 
slow when compared to VL-Bus or 
PCI performance, the ISA bus is a 
data highway that's more than wide 
enough for 90 percent of your com­
puting needs. If you do a lot of graph­
ics work, or if you're like me and live in 
Windows, either the VL-Bus or PCI 
bus would be a smart bet on your next 
system. The EISA bus probably fi ts 
into the smallest useful niche, as the 
bus of choice for LAN file servers. The 
8-MHz speed is more than adequate, 
and the 32-bit-wide pathway will pre­
vent bottfenecks. 

As for the future of PCs, the one­
system/one-bus approach will proba­
bly no longer hold. According to Mike 
Bailey, chairman of the PCI Special 
Interest Group steering committee, 
computers four to five years down the 
road will probably feature a mixture of 
three buses: an ISA or EISA bus for 
standard devices, a local or interme­
diate high-performance bus (either 
PCI or VL-Bus) for such things as dis­
play and SCSI controllers , and a 
PCMCIA bus for multisystem connec­
tions. For the moment, it might be best 
to wait and watch, and see which bus 
garners the most support in terms of 
products being produced. 0 
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ow you see it. Now you don't. The land of Kyrandia is disappearing piece by piece

and all the evidence points ■ toward one perilous con

clusion: a curse. \y Thus Sflf3fr-/ begins The Hand of Fate,

second in the Fables & Fiends HbL: ^"iJS^iJlT^F' * series, Miere you are

the offbeat, young mystic who must voyage to the center of the world to break

the spell. Out of sync and out on foot, your aberrant journey reveals nothing

is whai ii ^^* seems. Everything is what it

isn't. And : ^jyj)^ T J you can count your friends on

one hand. 1 rfififlSbflBHKSSsPi Literally, (y Conspiring to push

the twisted edge of c i ncmagraphic entertainment, Westwood Studios has

designed more puzzles and gameplay in the first few chapters of

than in all of

The most

The Hand of Fate

The Legend of Kyrandia'.

advanced graphics

on the market are first pencil tested, then painted

Ul/
on-screen to surrealistic perfection. \/ Breakthrough

Trulight technology ' j j j illuminates each scene more cincmat-

ically for a fuller, fourth ' LJ ' dimensional picture. \/ The new
Shadow Sunlight r V

State of Mind System, along with superior intuitive interfacing, enables you and

over 50 characters to change your mind, mood and

mayhem based on preceding events, (y Don't just

play with your mind. Change the way your mind plays.

Grasp The Hand of Fate and kiss conventional logic goodbye.
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Discover
the wayto

Wisdom, Love,
and Moneyin

10 seconds.

automap road atlas
The easiest way to ge! trom here to there

Traveling to Wisdom, Missouri?

How about Love, Kentucky?

Or Money, Mississippi? Whatever your

destination, first take a short trip to your

PC. Load the new version of Automap'

Road Atlas for Windows or DOS,

and you're off on your adventure. In seconds, Automap will

help you plan the ideal route to over 120,000 places.

Automap Road Atlas

Iml ruction
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At E>^t?

Select your starling point and

destination from over 120,000places,

and then print your custom itinerary.

Automap puts you in the driver's seat, letting you select

how you want to drive. Whether it's the quickest, shortest,

or most preferred route. Laid-back or lead foot. Simply

push a button to print out detailed maps and directions. At

around $60, it'll pay lor itself a short way down the road.

Look for Automap Road Atlas at your nearest software

retailer, or call 1-800-440-MAPS.

AUTOMAP®

1309114th Avenue SE, Suite 110

Bellevue, Washington 98004-6999

Tel: {206} 455-3552

Rw: (206) 455-3667

© Copyright 1988-1993. NeflBase LW Automap is a registered trademark of NextBase Lid Districted by Biaderbund Software. Ire Upgrades lor existing users are available from your local reteite
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WHAT MAKES A

FAST FORWARD
MULTIMEDIA PC?

BY DAVID ENGLISH

Just when you thought it was safe to buy an MPC

(Multimedia PC), they introduce MPC Level 2. What's

going on here? What do you really need to put together

a decent multimedia PC?

First, a bit of multimedia history. When Microsoft,

Tandy, AT & T, NEC, Creative Labs, Media Vision, and a

bunch of other companies announced the multimedia

PC in November 1990, they set the standard low so that

they could sell a lot of MPCs at a reasonable price. The

initial MPC standard called for a 10-MHz 286 or faster

processor. At the time, there was a lot of talk about a

286 not being up to the task, but Microsoft's official line

was that if a 286 could run Windows, it should

also be able to run Multimedia Windows.

(Microsoft tried to discourage the name

Multimedia Windows for the version

of Windows that shipped with the

new MPCs. Fearing that people

would be confused by differ

ent versions of Windows—

clearly no longer a con

cern—the company tried

to push the more political

ly correct Microsoft

Windows graphical envi

ronment 3.0 + Multi

media extensions 1.0.)

By September 1991,

MPCs and MPC upgrade

kits were shipping, and

the MPC standard was off

to a slow-but-steady start.

The year 1992 brought

three important changes

First, the Multimedia PC

Marketing Council, the body

that was given authority over the

MPC standard, quietly increased

minimum required processor to a 16-

MHz 386SX. Second, Windows 3.1 brought

the multimedia extensions (most importantly, the

sound-card and CD-ROM drivers) into mainstream

Windows. And finally, we saw a gradual growth in the

number of innovative CD-ROM titles, with such stand

outs as Just Grandma and Me, Compton's Interactive

Encyclopedia, and Microsoft Cinemania.

In 1993, the titles have expanded to include such

luminaries as The 7th Guest, The Animals!, and

Microsoft Encarta. The year has also brought us the

MPC Level 2 specification, which promises to raise our

multimedia applications to a whole new level.

Briefly, the MPC Level 1 standard calls for at least a

16-MHz 386SX with 2MB of RAM, VGA display (640 x

the

480 with 16 colors), a 30MB hard drive, a sound card

capable of 8-bit digital sound, and a CD-ROM drive that

can move data at a sustained rate of 150K per second

with a maximum average seek time of 1000 millisec

onds. The two weakest links of the Level 1 chain are the

processor (these days, you need at least a fast 386DX)

and VGA display (many MPC titles either don't run in 16

colors or look pretty awful when they do; you really need

640 x 480 with 256 colors).

The new MPC Level 2 specs are designed to better

accommodate the MPC titles that include photorealistic

graphics and full-motion video clips (usually Video for

Windows or QuickTime for Windows). The standard

calls for at least a 25-MHz 486SX with 4MB of

RAM, a Super VGA display (640 x 480

with 65,536 colors), a 160MB hard

drive, a sound card capable of 16-

bit digital sound (CD quality), and

a CD-ROM drive that can move

data at a sustained rate of

300K per second, has a

maximum average seek

time of 400 milliseconds,

and is CD-ROM XA ready

and multisession capable

(for use with Kodak's

Photo CDs).

Level 1 machines will

still be available as low-

end starter MPCs, but you

should consider buying a

Level 2 machine if you're

looking to buy a multimedia

PC. Given today's low prices,

you should be able to find

Level 2 MPCs for as little as

$2,500. Creative Labs (408-428-

6600) and Media Vision (800-348-

7116) have already announced Level 2

upgrade kits that include a 16-bit sound card

and double-speed CD-ROM drive. Creative Labs'

Sound Blaster DigitalEdge CD package costs $999,

while Media Vision's Fusion Double CD-16 and Pro 16

Multimedia System cost $799 and $1,199, respectively.

All three packages include a bundle of CD-

ROM-based multimedia applications. Currently, Level 1

upgrade packages are available for as little as $400.

If your multimedia PC meets the Level 2 standard

in some respects but falls back to Level 1 in other

respects, don't worry that you won't be able to run

MPC software. Most titles won't be written exclusive

ly for Level 2, but will simply support the higher-

standard components where available, Q
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MULTIMEDIA PC

BY DAVID ENGLISH

You wouldn't watch TV with

the sound turned off, yet

most of us have the sound

turned off in Windows.

Granted, Windows isn't yet

an all-talking, all-dancing,

all-singing kind of operating

system, but there's a lot you

can do with Windows and a

half-decent sound card.

Over the next few pages,

we'll explore what kind of

hardware you'll need in

order to add sound to

Windows, which kinds of

audio Windows can work

with, and which software lets

you create and manipulate

this audio.

All in the Cards
Before we talk about the

wonderful things you can do

with Windows and sound,

we need to discuss what

kind of hardware you'll

need. The quick answer is a

sound card and a pair of

speakers. The sound card

can be either an 8-bit or a

16-bit card {or one of the in-

between 12-bit cards),

though 16-bit cards are

inexpensive enough that I

wouldn't recommend any

thing else these days.

When you hear people

talk about 8-bit and 16-bit

sound cards, they're not talk

ing about cards that require

an 8-bit or 16-bit bus.

They're talking about the

sampling rate of the card. A

16-bit card can theoretically

sound as good as an audio-

CD player {theoretically,

because electrical interfer

ence from the motherboard

and adjacent cards can

degrade the sound). With its

lower sampling rate, an 8-bit

card will have more inherent

noise and won't be capable

of reproducing the high fre

quencies that a 16-bit card

can handle. In other words,

a 16-bit card can sound as

good as the CD player in

your home stereo system,

while an 8-bit card can

Yamaha's OPL2 or OPL3)

for Ad Lib compatibility. This

allows a sound card to play

back the computer-sound

ing music and sound effects

that DOS games have been

using since the middle

1980s.

Microsoft's specifications

for Windows audio include

the 8-bit DAC and ADC of

the Sound Blaster and the

file Edil View Realtime Mart £oTo tr=cl Settings Window He
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sound only as good as an

inexpensive FM radio.

The sampling portion of a

sound card uses a DAC

(Digital-to-Analog Converter)

and an ADC (Analog-to-

Digital Converter). This pro

vides the Sound Blaster

compatibility. Most cards

include Sound Blaster com

patibility so you can play the

wide variety of DOS games

that use it for realistic music,

voice, and sound effects.

Most cards also include an

FM-synthesis chip (usually

FM synthesis of the Ad Lib

card as a minimum stan

dard. Most sound cards

designed specifically for

Windows also support the

Sound Blaster and Ad Lib

standards for DOS games,

though some don't. A few

cards, such as Turtle

Beach's MultiSound and

Microsoft's Windows Sound

System, will soon offer DOS

game compatibility through

a small TSR program that

you'll load when you boot

your system.

Five-Star General
Many sound cards signifi

cantly improve on the FM

synthesis portion of the card

by offering General MIDI,

either built in or as an

optional chip set. Genera!

MID! uses the actual

sounds, usually stored in

ROM, to re-create musical

instruments. When an FM

chip creates a trumpet, it

approximates the sound

mathematically. When a

General MIDI device creates

a trumpet, it calls up the

actual wave information

based on the recording of a

real trumpet. Most of today's

professional synthesizers

use this same technology to

create musical instruments

that are virtually indistin

guishable from the originals.

General MIDI brings this

highly realistic sound to

inexpensive consumer prod

ucts, such as computer

sound cards. By 1994, the

majority of sound cards

should have General MIDI

built in. Yamaha has even

announced a new version of

the FM chip, called the

0PL4, that includes General

MIDI.

For a preview of just how

good General MIDI can

sound in a computer pro

gram, check out the best-

selling CD-ROM game, The

7th Guest. When installed

with a General MIDI device,

its music sounds like a fully

orchestrated movie score.

If your present sound

card doesn't have General

MIDI or offer it as an add-on,

MULTIMEDIA PC 
BY DAVID ENGLISH 

You wouldn't watch TV wi th 
the sound turned off , yet 
most of us have the sound 
turned off in Windows. 
Granted, Windows isn't yet 
an all-talking, all-dancing, 
all-singing kind of operating 
system, but there's a lot you 
can do with Windows and a 
half-decent sound card . 
Over the next few pages, 
we'll explore what kind of 
hardware you'l l need in 
order to add sound to 
Windows, which kinds of 
audio Windows can wo rk 
with, and which software lets 
you create and manipulate 
th is audio. 

All in the Cards 
Before we talk about the 
wonderful things you can do 
wi th Windows and sound , 
we need to discuss wha t 
kind of hardware you'll 
need. The quick answer is a 
sound card and a pair of 
speakers . The sound card 
can be either an a-bit or a 
16-bit card (or one of the in­
between 12-b it ca rd s), 
though 16-b it ca rd s are 
inexpensive enough that I 
wouldn 't recommend any­
thing else these days. 

When you hear people 
talk about 8-bit and 16-bit 
sound cards, they're not talk­
ing about cards that require 
an 8-b it or 16-b it bus. 
They' re talk ing about the 
sampling rate of the card. A 
16-bit card can theoretically 
sound as good as an audio­
CD player (theoretical ly, 
because electrical interfer­
ence from the motherboard 

j and adjacent cards can 
j degrade the sound). With its 
: lower sampling rate, an 8-bit 
! card will have more inherent 
! noise and won't be capable 
! of reproducing the high fre-

quencies that a 16-bit card 
can handle. In other words, 
a 16-bit card can sound as 
good as the CD player in 
your home stereo system, 
while an 8-bit card can 

sound only as good as an 
inexpensive FM radio. 

The sampling portion of a 
sound card uses a DAC 
(Digital-to-Analog Converter) 
and an ADC (Analog -to­

. Digital Converter). This pro­
vi des the Sound Blaster 
compatibil ity . Most ca rd s 
include Sound Blaster com­
patibility so you can play the 
wide variety of DOS games 
that use it for realistic music, 
vo ice , and sound effects . 
Most cards also include an 
FM-synthesis chip (usually 

Yamaha's OPL2 or OPL3) 
for Ad Lib compatibility. This 
allows a sound card to play 
back the computer-sound­
ing music and sound effects 
that DOS games have been 
using since th e middle 
1980s. 

Microsoft's specifications 
for Windows audio include 
the 8-b it DAC and ADC of 
the Sound Blaster and the 

FM synthesis of the Ad Lib 
card as a minimum stan ­
dard . Most sound cards 
designed specifically for 
Windows also support the 
Sound Blaster and Ad Lib 
standards for DOS games, 
though some don 't. A few 
ca rd s, such as Turtle 
Beach 's MultiSound and 
Microsoft's Windows Sound 
System, will soon offer DOS 
game compatibility through 
a small TSR program that 
you 'll load when you boot 
your system. 

Five-Star General 
Many sound cards signifi ­
cantly improve on the FM 
synthesis portion of the card 
by offe ring General MIDI , 
either built in or as an 
optional chip set. General 
MID I uses the actual 
sounds , usually stored in 
ROM, to re-create musical 
instruments . When an FM 
chip c reates a trumpet , it 
approximates the sound 
mathematically . When a 
General MIDI device creates 
a trumpet , it cal ls up the 
actual wave information 
based on the recording of a 
real trumpet. Most of today's 
profess ional synthesizers 
use th is same technology to 
create musical instruments 
that are virtually ind ist in­
guishable from the originals. 

General MIDI brings this 
highly real ist ic sound to 
inexpensive consumer prod­
ucts, such as compute r 
sound cards . By 1994, the 
majority of sound ca rd s 
should have General MIDI 
bui lt in . Yamaha has even 
announced a new version of 
the FM ch ip , called the 
OPL4, that includes General 
MIDI. 

For a preview of just how 
good General MIDI can 
sound in a computer pro­
gram , check out the best­
sell ing CD-ROM game, The 

, 7th Guest. When installed 
: with a General MIDI device, 
: its music sounds like a fully 
i orchestrated movie score. 
: If your present sound 
: card doesn't have General 
: MIDI or offer it as an add-on, 



don't worry. Most sound

cards offer a MIDI interface

that can hook up to an

external General MIDI

device, such as Roland's

Sound Canvas ($399-$895),

Yamaha's TG100 ($449),

and Yamaha's Hello Music!

($449).

Weakest Link
So you've bought a great-

sounding 16-bit sound card

and maybe even have

General MIDI. Now what? if

you're like most of us, you'll

scrimp on the speakers,

possibly hooking up an old

pair lying around the house.

You can do that, of course,

but you should consider

investing in a pair of pow

ered speakers that are

magnetically shielded.

You'll want powered speak

ers because the two- to

four-watt amplifier on most

sound cards just doesn't

give you much volume. In

fact, you can barely hear

your sound card with many

small speakers. Some

cards also provide a sepa

rate output that completely

bypasses the often-inferior

built-in amplifier. You'll want

magnetically shielded

speakers because the mag

nets in your speakers can

permanently scramble the

data on disks you place on

or even near them, as well

as temporarily distort the

image on your monitor if

you place your speakers

beside it.

How much should you

pay for a pair of powered

speakers that are magneti

cally shielded? They start at

about $40 for the least

expensive pairs from com

panies such as Koss and

Labtech. Yamaha (714-522-

9011) makes an excellent

pair for $149, called the

YST-M10. For top-of-the-line

sound, check out the Altec

Lansing Multimedia ACS-

300 (Altec Lansing Con-

sound Windows can pro

duce. Windows 3.1 sup

ports two major categories

of sound: waveform audio

and MIDI audio. Waveform

audio is recorded sound

that's usually stored in files

with the WAV extension.

Once you associate these

files with a program that

can play WAV files, such as

Windows' Media Player

sumer Products, 800-258-

3280, $400 a pair) and the

Power Partner 570 (Acous

tic Research, 800-969-2748,

$475 a pair). The Yamaha,

Altec, and Acoustic

Research speakers sound

so good that you may also

want to use them with your

CD player or Walkman.

The Sound and the
Fury
Now that you have an idea

of the hardware you'll need,

let's look at the kinds of

(MPLAYER.EXE) or Sound

Recorder (SOUNDREC-

.EXE), you can simply load

up Windows' File Manager,

double-click on a WAV file,

and hear the sound. Many

Windows games and multi

media CD-ROMs use WAV

files, so you can give them

a listen, copy the ones you

like, and alter the sounds

using one of the sound-edit

ing programs that we'll look

at later in this article.

While MIDI files can play

music, much like WAV files,

VSTOS

they have a radically differ

ent structure—which gives

them both advantages and

disadvantages. Instead of

storing the actual sound,

MIDI files contain the con

trol commands for a MIDI-

controlled musical instru

ment. These control com

mands consist mainly of

note-on, note-off, pitch-

change, instrument-

change, and volume infor

mation. Because a MIDI file

stores only the bare essen

tials of a musical perfor

mance, the music in a MIDI

file can take as little as

1/100 the space on your

hard drive that music of the

same quality would take in

a WAV file. On the other

hand, because a MIDI file

contains only control com

mands, it's highly depen

dent on the quality and

availability of a MIDI device.

WAV files sound essentially

the same with any sound

card, while MIDI files can

vary dramatically according

to the quality of the MIDI-
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microphone). MIDI files can

reproduce only the kinds of
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Home Recording Studio

So you bought a 16-bit

sound card, high-quality

microphone, and powerful

sound-editing program,

such as Sound Forge 2.0

or Wave for Windows 2.0.

You've put together a first-

class digital home record

ing studio, right?

Assuming your sound

card is properly shielded

to protect itself from electri

cal interference from your

computer's motherboard

and other cards, you really

can record audio that

sounds as good or nearly

as good as an audio CD.

Keep one thing in mind,

though. At audio-CD quali

ty (16-bit stereo sampling

at 44 kHz), each minute

you record will take up

approximately 10MB on

your hard drive. Before you

mix down that new album

you're working on, you

might want to order an

extra-large and extra-fast

hard drive (can you say the

word gigabyte without

fainting dead away into

your chair?). You'll also

need a fast processor to

handle the huge amounts

of data that will be moving

through your machine.

Another solution is to

purchase a dedicated

recording system such as

Yamaha's CBX-D5 Digital

Recording Processor. It's

controlled by your PC's

software, but it uses its

own set of SCSI-based

hard drives. The CBX-D5

includes a built-in DSP

(Digital Signal Processor),

has DEQ (Digital EQual-

ization), provides four-track

16-bit recording, and

works with any Windows

3.1-compatible PC. Of

course, you'll have to fork

over $2,995 for the

CBX-D5 and another

S400-S2.000 for a

SCSI hard drive,

but you did

say you

wanted a

first-class home

recording studio,

didn't you?

Jazz: A Multimedia History.

The New Grolier Multimedia

Ency-clopedia, and hun

dreds of other Win-dows-

based multimedia applica

tions. You'll be ab-le to cap

ture and play back software-

based video files using

Video for Windows and

QuickTime for Windows.

And you'll be able to add

audio to your presentations,

Altec Lansing Multimedia

ACS-300 speaker system

with programs such as

Action! and Compel.

Second, you can add

sounds to your various

Windows system events.

While it's true that this isn't

really a serious use of

sound, that's the point—to

have some fun. It's a way to

personalize your computing

environment. For instance, I

use the computer sound

effects

from "Star Trek: The Next

Generation" for my system

sounds. They're short and

unobtrusive, and they cre

ate a high-tech mood. In

the past, I've used HAL

9000 recordings from the

movie 2001: A Space

Odyssey ("Human error" for

an error message and "I'm

completely operational, and

all my circuits are function

ing perfectly" for a Windows

startup sound). Sound

Source Unlimited

(800-877-4778)

sells collections of

sounds from both

the original "Star

Trek" and "Next

Generation", as

well as a collection

of sounds from

2001 ($59.95

each). Micro-soft

(206-882-8080)

' offers similar col

lections of movie, car

toon, and musical instru

ment sounds, called Sound-

Bits ($39.95 each).

The third thing you can

do with Windows audio is to

manipulate sound files. In

fact, with a capable 16-bit

sound card and sound-edit

ing program, you'll have the

makings of a near-studio-

quality digital editing sys

tem. I'm not exaggerating,

either; we're talking about

high-quality stereo record-

Wave for Window 2.0

ing direct to your hard

drive, with cut-and-paste

editing and nondestructive

digital effects, such as

echo, reverb, flange, fade,

reverse, volume, and pan.

Sound-editing packages

such as Wave for Windows

2.0 (Turtle Beach, 717-843-

6916, $149) and Sound

Forge 2.0 (Sonic Foundry,

608-256-3133, $179) let you
alter sounds in ways that
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Top Windows Sound Downloads

What are people downloading these days in audio

software? Here's a list of some of the most popular

audio downloads from CompuServe's Windows Fun

Forum (type winfun). It's a good indication of what

people are doing these days with Windows audio.

Speakr. An alternative to Microsoft's PC speaker dri

ver. Hear WAV files through your PC's internal speak

er without a sound card. 5245 downloads.

Wave After Wave 2.5. A WAV file, MIDI file, and

audio-CD player for Windows that includes drag and

drop, file deleting, and command line playing. 3428

downloads.

Wave Editor. Includes filtering and transform capabil

ities, as well as FFT transforms. 2619 downloads.

WinWav. Lets you attach WAV files to many

Windows system events. Includes quarterly and

hourly chimes. 2350 downloads.

WavConv. Converts sound files among the popular

sound file formats. 2173 downloads.

CD Player 2.0. Lets you catalog your audio CDs by

title, artist, track times, record label, and musical cate

gory, as well as play up to 30 selected tracks of your

CD from Windows. 2067 downloads.

Whoop It Up!. Attach WAV and MIDI files to

Windows applications, message box icons, and sys

tem events. 1989 downloads.

Sound Blaster Pro Win 3.1 Drivers. The latest

Sound Blaster Pro drivers for Windows. 1888 down

loads.

EXCUSE.WAV. A WAV file from "Star Trek: The Next

Generation" with Data saying "Excuse me." 1857 down

loads.

WinMOD Pro. A MOD file sequence player for Windows.

Lets you play MOD format sound files (popular with

Amiga computers) on your PC. 1127 downloads.

PC Sound Glossary

ADC. Short for Analog-to-

Digital Converter. A circuit

that converts an analog

audio signal into a digital

audio signal. See also ana

log, digital, and DAC.

analog. An audio signal

whose fluctuating voltage

pattern reflects the struc

ture of the original sound.-

See also digital.

CD-DA. Short for Compact

Disc-Digital Audio. Also

known as Red Book audio.

The CD-quality audio that

comes directly from a coven-

tional audio CD or CD-ROM.

DAC. Short for Digital-to-

Analog Converter. A circuit

that converts a digital audio

signal into an analog audio

signal. See also analog,

digital, and ADC.

digital. An audio signal that

has been converted into

numbers that no longer

directly reflect the structure

of the original sound. See

also analog.

General MIDI. An exten

sion of MIDI that establish

es a standard set of 128

instrument sounds that are

grouped in a standard

order. See also MIDI.

Hz. Short for hertz. A unit

used to measure the fre

quency of a vibrating

object, such as a violin

string or the cone in a

speaker. Also known as

cycles per second. The

human ear can hear from

approximately 20 Hz to 20

kHz (20 to 20,000 Hz).

MIDI. Short for Musical

Instrument Digital Interface.

Pronounced ''middy." A dig

ital communications proto

col that allows electronic

musical instruments and

computers to communicate

with each other. Because

MIDI sends performance

information (such as note

on, note off, pitch change,

instrument change, and

volume) rather than actual

musical sounds, it's a high

ly efficient way to store and

transmit musical data.

MIDI interface. A serial

hardware device that

allows a computer to send

and receive MIDI data.

MPC. Short for Multimedia

PC. Any computer, upgrade

product, or software title

that conforms to the stan

dards set by the Multimedia

PC Marketing Council.

multimedia. The combina

tion of graphics, sound, ani

mation, and video in a sin

gle software program.

Sometimes only two or

three of these elements are

needed in order for a pro

gram to be called a multi

media program. Also, any

PC, upgrade product, or

software title that conforms

to the MPC standard.

sound card. Also known

as a sound board. An

expansion board you place

inside a PC that improves

the quality of the PC's

sound output. A program

must support the sound

board before it can benefit

from the board's improved

sound quality.

synthesizer. An electronic

musical instrument that can

generate simple or complex

sounds. Most synthesizers

include a MIDI interface

and a keyboard, though

synthesizers without a built-

in keyboard are becoming

more common.

waveform audio. A tech

nique for re-creating voice

and sound effects using

digital audio samples.

Under Windows, waveform

audio is generally stored

with the WAV extension.
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accomplished

More than one solution to each prob

lem you encounter

Also available on Macintosh CD

Take a ride through time on the CD Adventure

that will alter history.

Available at retailers throughout the continuum or by contacting:

Quadra Interactive, Inc., P.O. Box 188033, Carlsbad, CA 92009-9793

Miiiti-leve! challenges

©Copyright 1992,1993 PrestoStuclios.lnc.

M PC version byQuadra Interactive, Inc.

(madra
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completely operational, and

all my circuits are function

ing perfectly" for a Windows

startup sound). Sound

Source Unlimited (800-877-

4778) sells collections of

sounds from both the origi

nal "Star Trek" and "Next

Generation", as well as a

collection of sounds from

2001 ($59.95 each). Micro

soft (206-882-8080) offers

similar collections of movie,

cartoon, and musical instru

ment sounds, called Sound-

Bits ($39.95 each).

The third thing you can

do with Windows audio is to

manipulate sound files. In

fact, with a capable 16-bit

sound card and sound-edit

ing program, you'll have the

makings of a near-studio-

quality digital editing sys

tem. I'm not exaggerating,

either; we're talking about

high-quality stereo record

ing direct to your hard

neck

pedals

«■■;
ffcnk

Town

Harp

The harp is the ■: ■ \. stnnged instrument

in me orchesira that is never played

wilhabow instead, (tie player makes

US stings vibrate by picMng them with

his fingers.

The harp is a handsome three-cornered
instrumentviithrnarystringsandase!

of pedals at the bottom. Thopedals

work machinery mat changes me tengm

of the 'Mr:--: which changes their pitch.

You may not avrays finO the harp inlhe

orcnesce. as the oicter composer

seldom wrote parts for it. but modern

compositions ottan cal for one or two

harps, or even more The fiarp's main

duty is playing accompaniments in

Opcode Interactive's The Musical World of Professor Piccolo

drive, with cut-and-paste

editing and nondestructive

digital effects, such as

echo, reverb, flange, fade,

reverse, volume, and pan.

Sound-editing packages

such as Wave for Windows

2.0 (Turtle Beach, 717-843-

6916, $149} and Sound

Forge 2.0 (Sonic Foundry,

608-256-3133, $179} let you

alter sounds in ways that

recording studios would

have killed for just 10 or 15

years ago. Turtle Beach

also offers an excellent

introductory sound pack

age for Windows, called

Turtle Tools ($89}. It

includes a relatively power

ful wave editor, several use

ful MIDI utilities, and a CD-

ROM with over 300 sound

effects and musical pieces.

Sound Off
I've only skimmed the sur

face of what you can do

with Windows and sound.

With a sound card becom

ing a necessary component

of any new PC and talk of

adding audio circuitry to

many new motherboards,

expect to see some exciting

new audio technologies—

such as voice recognition

and video conferencing—

being integrated into your

everyday computing envi

ronment. With all this new

audio technology, you won't

be able to keep Windows

quiet any longer. □

How to Add Sound to
Your Laptop

Laptops run on batteries

and can't use sound cards,

so you can't have sound

on a laptop.

right? Not exactly. There

are several ways you can

add sound to your Win

dows-based laptop.

Buy a parallel-port

sound device. These

small boxes plug into

your parallel port

and offer sound

that varies from ade

quate (when using

the device's built-in

speaker) to excel

lent (when con

nected to high-

quality speakers).

Most work well

with Windows

programs, with

full support for WAV files

and limited support for

MIDI files (using FM synthe

sis}. DOS support is also

limited, varying from no

DOS support (Logitech's

AudioMan) to support for

most DOS programs only

when they run under

Windows (Media Vision's

Audioport) to support for

most DOS programs run

ning under DOS (DSP

Solutions PORTI»ABLE

Sound Plus). These

devices run on batteries,

so they won't directly drain

your laptop's own batter

ies, though you may

encounter some slight

drain from the additional

use of the parallel port.

Buy a PCMCIA sound

card. If you have a laptop

with a Type I! PCMCIA

slot, you can use the

MediaShare Tempo (Me-

diaShare, 619-931-7171,

$295). It's a PCMCIA

sound card that can play

WAV and MIDI files in

Windows and is compati

ble with DOS software that

supports the Ad Lib and

Sound Blaster standards.

It even has provisions for a

MIDI interface.

Try a PC speaker

sound driver. Microsoft

has developed a driver that

lets your PC speaker play

back WAV files. With some

PCs, you can barely hear

the sounds; with others,

you may have interrupt

problems in Windows. You

can often find it online (on

CompuServe, type go msl

and download SPEAK-

.EXE), and it's included in

Sound Source Unlimited's

WAV file collections. Even if

you do get it to work, you'll

find it doesn't work well with

all kinds of sounds. Still, it's

worth a try.
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speaker) to excel­
lent (when con­
nected to high­
quality speakers). 
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with Windows 
programs, with 

full support for WAY files 
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MIDI files (using FM synthe­
sis). DOS support is also 
limited , varying from no 
DOS support (Logitech 's 
AudioMan) to support for 
most DOS programs only 
when they run under 
Windows (Media Vision's 
Audioport) to support for 
most DOS programs run­
ning under DOS (DSP 
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Sound Plus) . These 
devices run on batteries , 
so they won't directly drain 
your laptop 's own batter­
ies, though you may 
encounter some slight 
drain from the additional 
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MediaShare Tempo (Me­
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introductory sound pack­
age fo r Windows, called 
Turlle Tools ($89). It 
includes a relatively power­
ful wave editor, several use­
ful MIDI utilities, and a CD­
ROM with over 300 sound 
effects and musical pieces. 

Sound Off 
I've only skimmed the sur­
face of what you can do 
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worth a try. 
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75 nose.

The game has tons of cool video clips just like this one. Only different.

Break all kinds of laws in one of four European Racers. Integrated video clips

give tips on equipment and weather conditions while you try to outrun'the cops

and race on four different tracks. 3-D animated instructions help you build-a

model of your car so you can remember what it looks like after you wrap it

around a guard rail. Available for IBM on CD-ROM and Sega CD.

The model makes the game better. The game makes the m<



NEW MULTIMEDIA PRODUCTS

Edited by

Lisa Young and

Phillip Morgan

OPEN WINDOWS TO FUN
Daily computer chores can

get monotonous, but Moon
Valley Software has devel

oped a new multimedia

product that will open your

Windows to fun by replac

ing standard screen graph

ics with animated icons,

cursors, and backdrops.

ROMaterial uses sight

and sound as a weapon

against boredom. Replac

ing ordinary wallpaper,

ROMaterial's backdrops are

color images that come to

life as moving pictures. Fifty

of the most popular icons in

Icon Hear-lt and Icon Do-It,

t. If j

K

i ! i ■■ i - 1

1

Moon Valley's ROMaterial

including the familiar happy

face and oversize arrow cur

sors, are also featured with

Moon Valley's new creations.

As you sift through the

Windows menus and dialog

boxes, you can hear any

combination of impres

sions, languages, and

sounds. ROMaterial fea

tures many of the sounds

found on the original Icon

Hear-lt along with new

vocal effects, including the

voice of Ross Perot, the

calls of animals, and the

sounds of musical instru

ments.

ROMaterial requires

Windows 3.1 and a CD-

ROM drive.

Moon Valley Software

(800) 473-5509

$29.95

Circle Reader Service Number 530
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MORPH TRANSFORMS

WINDOWS
With Gryphon software's

Morph for Windows, you

can create the same spe

cial effects on your home

computer that were used to

transform objects in movies

such as Terminator II and

Jurassic Park and on recent

television commercials.

Morphing is a two-

dimensional special effect

that smoothly transforms

one still image into another.

Time used this technology

when promoting its "Agony

in Africa" issue. The maga

zine's commercial began

with the image of a young

child, which transformed

into a skull and then

became an image of the

African continent. Crest

also used morphing to

advertise its baking soda

toothpaste in a commer

cial. It began with a box of

baking soda, which

changed into a tube of

toothpaste.

You can save each

morph as a Video for Win

dows movie, or an FLI or

FLC animation, and place it

on videotape or film for

commercial-quality output.

Morph for Windows

You can also save a single

still image or series of

images in a variety of com

mon file formats including

TIFF, GIF, and Targa,

Gryphon Software

(619)536-8815

S169
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FlexCam from VideoLab

MULTIMEDIA COMES

HOME
Now you can generate

complete multimedia pro

ductions on your home

computer with VideoLabs'

FlexCam, the first integrat

ed color camera and micro

phone system designed for

desktop video and commu

nications.

The FlexCam incorpo

rates a high-resolution,

color CCD camera and two

microphones. It outputs

color NTSC video and

industry-standard, line-level

audio to VCRs, video con

ferencing systems, and any

other product that accepts

NTSC or PAL video.

Mounted on an 18-inch flex

ible wand for precise cam

era positioning, the

FlexCam is compatible with

all popular video digitizing

boards offered for Microsoft

Video for Windows.

Because of its unique

design, you can position

the FlexCam directly in front

of the screen for true eye-

to-eye contact. With other

systems, the camera is

located to the side or on top

of the computer, and you

can only see the profile of

the user. The flexible neck

is also ideal for document

capture and other desktop

video uses,

VideoLabs

(612)897-1995

$595 (in the U.S.)

$695 (elsewhere)

Circle Reader Service Number 532

LAPTOP VIDEO
The Presenter Video

Capture, introduced by

Consumer Technology

Northwest, combines video

transfer technology with the

convenience of laptop and

notebook computers. The

portable unit lets you con

vert still images from a

video-recording device into

a computer-generated doc

ument.

Compatible with all DOS

and Windows applications,

the Presenter Video Capture

can scan full-color video

images with as many as

32,768 colors. You can use it

with video recorders, digital

cameras, camcorders, and

any NTSC input device.

Weighing only 5.35

ounces, the Presenter

Video Capture can be con

veniently carried with your

laptop or notebook comput

er, though it can also be

used with any desktop. The

unit simply plugs into a par

allel port. All the required

hardware and software are

included in the package.

Consumer Technology

Northwest

(800) 356-3983

$319

Circle Reader Service Number 533

MULTIMEDIA BY

SUBSCRIPTION
Newsweek InterActive, a

multimedia CD-ROM maga

zine created by the editors

of Newsweek, is now avail

able quarterly by subscrip

tion or by single issues at

leading retail stores.

Each quarterly edition will

include as many as three

original articles on current

NEW MULTIlVIEDIA PRODUCTS 
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OPEN WINDOWS TO FUN 
Daily computer chores can 
get monotonous, but Moon 
Valley Software has devel­
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product that will open your 
Windows to fun by replac­
ing standard screen graph­
ics with animated icons, 
cursors, and backdrops. 

ROMaterial uses sight 
and. sound as a weapon 
against boredom. Replac­
ing ordinary wallpaper , 
ROMaterial's backdrops are 
color images that come to 
life as moving pictures. Fifty 
of the most popular icons in 
Icon Hear-It and Icon Do-It, 
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Moon Valley's ROMaterial 

including the familiar happy 
face and oversize arrow cur­
sors, are also featured with 
Moon Valley's new creations. 

As you sift through the 
Windows menus and dialog 
boxes , you can hear any 
combinat ion of impres ­
Sions, languages , and 
sounds. ROMaterial fea­
tures many of the sounds 
found on the original Icon 
Hear -It along with new 
vocal effects, including the 
vo ice of Ross Perot, the 
calls of animals, and the 
sounds of musical instru­
ments. 
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Windows 3.1 and a CO­
RaM drive. 
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MORPH TRANSFORMS 
WINDOWS 
With Gryphon software's 
Morph for Windows , you 
can create the same spe­
cial effects on your home 
computer that were used to 
transform objects in movies 
such as Terminator /I and 
Jurassic Park and on recent 
television commercials. 

Morphing is a two­
dimensional special effect 
that smoothly transforms 
one still image into another. 
Time used this technology 
when promoting its "Agony 
in Africa" issue. The maga­
zine 's commercial began 
with the image of a young 
child , which transformed 
into a skull and then 
became an image of the 
African continent. Crest 
also used morphing to 
advertise its baking soda 
toothpaste in a commer­
cial. It began with a box of 
baking soda , which 
changed into a tube of 
toothpaste. 

You can save each 
morph as a Video for Win­
dows movie, or an FLI or 
FLC animation, and place it 
on videotape or film for 
commercial-quality output. 

Morph for Windows 

You can also save a single 
still image or series of 
images in a variety of com­
mon file formats including 
TIFF, GIF, and Targa. 

Gryphon Software 
(619) 536-8815 
$169 
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FlexCam from VideoLab 

MULTIMEDIA COMES 
HOME 
Now you can generate 
complete multimedia pro­
ductions on your home 
computer with VideoLabs' 
FlexCam, the fi rst integrat­
ed color camera and micro­
phone system designed for 
desktop video and commu­
nications. 

The FlexCam incorpo­
rates a high-reso lution, 
color CCD camera and two 
microphones . It outputs 
color NTSC video and 
industry-standard, line-level 
audio to VCRs , video con­
ferencing systems, and any 
other product that accepts 
NTSC or PAL video. 
Mounted on an 18-inch flex­
ible wand for precise cam­
era positioning , the 
FlexCam is compatible with 
all popular video digitizing 
boards offered for Microsoft 
Video for Windows. 

Because of its un ique 
design , you can pOS ition 
the FlexCam directly in front 
of the screen for true eye­
to-eye contact. With other 
systems , the camera is 
located to the side or on top 
of the computer, and you 
can only see the profi le of 
the user. The flexible neck 
is also ideal for document 
capture and other desktop 
video uses. 
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(612) 897-1995 
$595 (in the U.S.) 
$695 (elsewhere) 
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LAPTOP VIDEO 
The Presenter Video 
Capture , introduced by 
Consumer Technology 
Northwest, combines video 
transfer technology with the 
convenience of laptop and 
notebook computers . The 
portable unit lets you con­
vert still images from a 
video-recording device into 
a computer-generated doc­
ument. 

Compatible with all DOS 
and Windows applications, 
the Presenter Video Capture 
can scan full-color video 
images with as many as 
32,768 colors. You can use it 
with video recorders, digital 
cameras, camcorders, and 
any NTSC input device. 

Weighing only 5 .35 
ounces , the Presenter 
Video Capture can be con­
veniently carried with your 
laptop or notebook comput­
er, though it can also be 
used with any desktop. The 
unit simply plugs into a par­
allel port. All the required 
hardware and software are 
included in the package. 
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(800) 356-3983 
$319 
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SOFT KARAOKE
For Windows...

Out of the Shower, into your PC
Step right up! Get on the mike! Turn your PC's sound board into a
full-fledged home karaoke! Take advantage of this jam-packed introductory
offer and get yourself the most complete karaoke ever to be produced!

THIS SONG

Words and Music by I.M. Jamming

Copyright XYZ International Rights Secured

This song,

This song.

© Copyright TUNE 1000 [4

The best karaoke experience
Lyrics appear verse by verse and light up to the right beat Simple

commands allow you to enjoy karaoke fun like never before. You can
select your favorite song, change any or all the musical instruments, and
adjust the volume of individual tracks. Do you have a hard time hitting
those high notes? No problem... just lower the pitch to match your

range! Is the song too fast for you to keep up? Slow it down! SOFT
KARAOKE brand software is the first and only karaoke that allows you to

set the pitch and speed of the music to your liking! Great for parties as
you entertain your friends (or let them entertain you) by singing all the

greatest hits. You might even ask your boss to sing along at a Happy

Hour" office party (at the end of the evening)! With the mike in your
hands and the words on the screen, you'll be all set for the newest
entertainment experience on PC!

All kinds of songs, all kinds of stars
SOFT KARAOKE brand software plays SOFTKARAOKE LPs which include

songs made famous by star like Elton John and Madonna. All songs come

in MIDI KARAOKE file format and respect their original orchestrations.

Whatever your tastes, there's a SOFTKARAOKE LP for you!

Just what your sound board was designed for
Finally, a multimedia product that uses your Soundblaster, Adlib, or

other popular sound board to its full extent whether it is the
Wavetable lookup or FM synthesis type.

Compatible with your own sound software
Use your Windows sound software to mix in your voice, mute out the
melody, and even record your own performances!

INCLUDED

As if the SOFTKARAOKE brand software wasn't enough on

teown,you1ldso receive a fabulous SOFTkaraoke LPabsolu-

tely freel Take advantage of this unbelievable offer while you can.
AllSOFT KARAOKE LP songs come in MIDI KARAOKE file format

Act quickly and get a sleek microphone with your
SOFT KARAOKE brand software! Designed to plug into

your sound board, it will come in handy for your singing and
other multimedia needs. Hurry! Offer is available while supplies last!

Call toll-free 1-800-363-TUNE Orsee your nearest dealer
1-800-363-8863

>J§ SOFT KARAOKE, MIDI KARAOKE and

TUNE foOOCorp?Suite C

tUNE 1000 are trademarks of THE UNIVERSAL NETWORK OF ENTERTAINMENT.

i Portland, ME 04101-2000 Tel: (418) 877-8900, Fax: (418) 877-9994
Circle Reader Service Number 202
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~ For Windows ... 

O~ of the S.hower, into your PC 
Step right up! Get on the mike! Turn your PC's sound board into a 
full-fledged home karaoke! Take advantage of this jam-packed introductory 
offer and get yourself the most complete karaoke ever to be produced! 

The best karaoke experience 
Lyrics appear verse by verse and light up to the right beat Simple 
commands allow you to enjoy karaoke fun like never before. You can 
select your favorite song, change any or all the musical instruments, and 
adjust the volume of individual tracks. Do you have a hard time hitting 
those high notes? No problem ... just lower the pitch to match your 
range! Is the song too fast for you to keep up? Slow it down! SOFT 
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hands and the words on the screen, you'll be all set for the newest 
entertainment experience on PC! 
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HITS Of All~ 

[II 
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Whateveryour tastes, there1s a SOFT KARAOKE L..P for you! 

Just what your sound board was designed for 
f inally, a multimediaJ'roduct that uses your Soundblaster, Adlib, or 
other popular soun board to its fun extent whether it is the 
Wavetable lookup or f M synthesis type. 

Compatible with your own sound software 
Use your Windows sound software to m ix in your VOice, mute out the 
melody, and even record your own performances! 

Act quickly and get a sleek microphone with your I 

SOFT KARAOKE brand software! Designed to plug into 
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Other names are trademarks of their respective owners. 
TUNE 1000 Corp., Suite 1000A, 295 Forest Avenue, Portland, ME 04101 ·2000 Tel: (418) 877·8900, Fax: (418) 877·9994 

Circle Reader Service Number 202 

II'iIm1II THE UNIVERSAL 

U'?aII rtHrJ>~~lm· 



NEW MULTIMEDIA PRODUCTS

Newsweek Interactive

news topics. The format

combines text, audio, video,

animations, narration, and

photo essays into easy-to-

use multimedia presenta

tions, including interactive

simulations that let you get

personally involved in the

news. Three months of

Newsweek print editions and

hundreds of articles from the

Washington Postage includ

ed and can be searched by

keyword. Also in each issue

are broadcast interviews

from "Newsweek on Air," a

coproduction of Newsweek

and The Associated Press

Radio Network.

Newsweek InterActive is

published for IBM-compati

ble computers with CD-

ROM drives, as well as the

Sony Multimedia CD-ROM

Player. Additional formats

will be available in the

future.

Newsweek

(800) 634-6850

$129.95 {per year)

$49.95 (per issue)

Circle Reader Service Number 534

CHECK IT OUT
Your next visit to the local

library could bring a few

surprises. On the shelves

next to the books, you may

find an assortment of CD-

ROM titles that you can

check out and enjoy in your

own home.

Compton's NewMedia, a
publisher and distributor of

CD-ROM titles, is offering

libraries a specially marked

series of reference, music,

88 COMPUTE NOVEMBER 1993

travel, business, and chil

dren's titles. Packages are

available in assortments of

10, 20, and 40 titles and

include display holders that

make it easy for libraries to

promote their new CD-ROM

collections.

The library lending pro

gram is based on a similar

program for video rental

stores launched by Comp

ton's NewMedia earlier this

year. Following multiple

reorders from the video

stores. Compton's NewMed

ia has increased both the

number of titles and the num

ber of participating stores.

Under current law, soft

ware rental is illegal without

approval from the software

publisher. In this case,

Compton's NewMedia has

obtained the rights and will

provide special discs and

packaging earmarked for

lending only to the partici

pating libraries and video

rental stores.

Compton's NewMedia

(800) 344-2621

$1,700 to $3,800

Circle Reader Service Number 535

MULTIMEDIA GOES
MULTIMARKET
It may be some time before

pixels supplant the printed

word and bookstores be

come disc stores, but CD

encyclopedias have al

ready made their way onto

booksellers' shelves.

Compton's Learning Com

pany and Compton's New-

Media have put together

The Compton's Combo, a

true multimedia package to

market through bookstores

and software stores alike. It

includes both the printed

and CD-ROM versions of

the 9-million-word Comp

ton's Encyclopedia.

The package you buy in

the store includes the first

volume of the printed ency

clopedia, as well as Comp

ton's Interactive Encyclo

pedia for Windows on CD-

ROM. The CD-ROM version

includes the complete text

of the printed version;

sound, animation, and full-

motion video; and Smar-

Theve, for natural-language

text search. A mail-in

coupon is included for the

other 25 printed volumes,

which will be shipped to

you at no additional charge.

Compton's NewMedia

hopes the Combo will encour

age booksellers to add addi-

already available.

The system has an active

vocabulary of 1000 words

taken from a base vocabu

lary of 20,000. Developers

can extend the vocabulary

to include industry-specific

terminology. Unlike many

speech systems, ICSS

doesn't require a pause

between words or special

training for users. According

to IBM, number recognition

will be highly accurate, so

entering long lists of num

bers into a spreadsheet

won't be as tedious as it is

com p ton's

interactive

Encyclopedia

The Compton's Combo from Compton's NewMedia

tional CD-ROM titles to their

shelves as CD-ROM drives

become more common.

Compton's NewMedia

(619) 929-2500

S498

Circle Reader Service Number 536

CAN YOU SAY "SUI"?
Talking to your computer

might not be as futuristic as

you think. IBM has an

nounced a developer's

toolkit that will allow software

makers to produce Speech

User Interfaces (SUI) for

their Windows applications.

The IBM Continuous
Speech Series (ICSS) for

Windows is scheduled for

release by the end of 1993.

OS/2 and AIX versions are

with a keyboard. Typos and

transpositions could be vir

tually eliminated.

Lotus displayed a demo

program of 1-2-3 using

ICSS for OS/2 in IBM's

booth at the recent PC

Expo in New York.

WordPerfect showed its

demo based on IBM's

Speech Server Series

(ISSS), a related technolo

gy. Neither company has

committed to IBM, but it's

apparently a strong con

tender. Future applications

from these and other com

panies will likely use voice

recognition for both naviga

tion and dictation.

IBM

(800) IBM-CALL

NE'" l\IULTmffiDIA PRODUCTS 

Newsweek Interactive 

news topics . The format 
combines text, audio, video, 
animations , narration, and 
photo essays into easy-to­
use multimedia presenta­
tions, including interactive 
simulations that let you get 
personally involved in the 
news . Three months of 
Newsweek print editions and 
hundreds of articles from the 
Washington Post are includ­
ed and can be searched by 
keyword. Also in each issue 
are broadcast interviews 
from "Newsweek on Air ," a 
coproduction of Newsweek 
and The Associated Press 
Radio Network. 

Newsweek InterActive is 
published for IBM-compati­
ble computers with CD­
ROM drives, as well as the 
Sony Multimedia CD-ROM 
Player. Additional formats 
will be available in the 
future. 

Newsweek 
(800) 634-6850 
$129.95 (per year) 
$49.95 (per issue) 

travel , business , and chil­
dren's titles. Packages are 
available in assortments of 
10, 20 , and 40 titles and 
include display holders that 
make it easy for libraries to 
promote their new CD-ROM 
collections. 

The library lending pro­
gram is based on a similar 
program for video rental 
stores launched by Comp­
ton 's NewMedia earlier this 
year. Following multiple 
reorders from the video 
stores, Compton's NewMed­
ia has increased both the 
number of titles and the num­
ber of participating stores. 

Under current law, soft­
ware rental is illegal without 
approval from the software 
publisher . In this case , 
Comp ton 's NewMedia has 
obtained the rights and will 
provide special discs and 
packaging earmarked for 
lending only to the partici ­
pating libraries and video 
rental stores. 

Compton's NewMedia 
(800) 344-2621 
$1,700 to $3,800 
Circle Reader Service Number 535 

MULTIMEDIA GOES 
MULTIMARKET 
It may be some time before 
pixels supplant the printed 
wo rd and bookstores be­
come disc stores, but CD 
encyclopedias have al-

Circle Reader Service Number 534 ready made their way onto 

booksellers ' shelves . 
CHECK IT OUT Compton 's Learning Com­
Your next visi t to the local pany and Compton 's New­
library could bring a few Media have put together 
surprises . On the shelves The Compton 's Combo, a 
next to the books, you may true multimedia package to 
find an assortment of CD- market through bookstores 
ROM titles that you can and software stores alike. It 
check out and enjoy in your includes both the printed 
own home. and CD-ROM versions of 

Compton's NewMedia, a the 9-mill ion-word Comp­
publisher and distributor of ton's Encyclopedia. 
CD-ROM titles, is offering The package you buy in 
libraries a specially marked the store includes the first 
series of reference, music , volume of the printed ency-
88 COMPUTE NOVEMBER 1993 

clopedia, as well as Comp­
ton 's Interactive Encyclo­
pedia for Windows on CD­
ROM. The CD-ROM version 
includes the complete text 
of the printed vers ion; 
sound, animation, and full­
motion vi deo; and Smar­
Trieve, for natural-language 
text search . A mail-in 
coupon is included for the 
other 25 printed volumes, 
which will be shipped to 
you at no additional charge. 

Compton's NewMedia 
hopes the Combo will encour­
age booksellers to add add i-

already available. 
The system has an active 

vocabulary of 1000 words 
taken from a base vocabu­
lary of 20,000. Developers 
can extend the vocabulary 
to include industry-specific 
terminology . Unlike many 
speech sys tems , ICSS 
doesn't require a pause 
between words or special 
training for users. According 
to IBM, number recognition 
will be highly accurate , so 
entering long lists of num­
bers into a spreadsheet 
won't be as tedious as it is 

The Compton 's Combo from Compton's NewMedia 

tiona I CD-ROM titles to their 
shelves as CD-ROM drives 
become more common. 

Compton's NewMedia 
(619) 929-2500 
$498 
Circle Reader Service Number 536 

CAN YOU SAY "SUI"? 
Talking to your computer 
might not be as futuristic as 
you thi nk. IBM has an­
nounced a developer's 
toolkit that will allow software 
makers to produce Speech 
User Interfaces (SUI) for 
their Windows applications. 

The IBM Continuous 
Speech Series (ICSS) for 
Windows is scheduled for 
release by the end of 1993. 
OS/2 and AIX versions are 

with a keyboard. Typos and 
transpositions could be vir­
tuallyeliminated. 

Lotus displayed a demo 
program of 1-2-3 us ing 
ICSS for OS/2 in IBM's 
booth at the recent PC 
Expo in New York. 
WordPerfect showed its 
demo based on IBM's 
Speech Server Series 
(ISS8) , a related technolo­
gy. Ne ither company has 
committed to IBM, but it's 
apparently a strong con ­
tender. Future applications 
from these and other com­
panies will likely use voice 
recognition for both naviga­
tion and dictation. 

IBM 
(800) IBM-CALL 
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To Get This
free Special Edition version of The Even More Incredible Machine, featuring 10

unique puzzles you can't buy in any store....

plus a sneak preview of this christmas' hot item - sld and al's incredible toons..

plus a certificate good for a $5.00 rebate on any of the dynamix games in this ad:

Front Page Sports Football Pro

The Even More incredible Machine

Aces Over Europe

Betrayal at Krondor

or

you can even get a rebate on

Sid & Al's Incredible toons!

Do This:
Read the Ads.

Find the phrases below and fill in the blanks. Take the circled letters and

unscramble them to form one very special word.

Aces Over Europe: In this game you'll fly air-to-ground

Betrayal at Krondor: Reviewers have called it a virtual

The Even More Incredible Machine: create your own puzzles and(^ . your
friends crazy.

Front Page Sports Football Pro: Commit to _Q Q ■

NOW REARRANGE THE LETTERS TO FORM THIS IMPORTANT WORD .

Answer these questions:

DO YOU CURRENTLY OWN ANY DYNAMIX GAMES? .

WHICH ONES? . ,

DO YOU INTEND TO PURCHASE ANY DYNAMIX GAMES IN THE NEXT 90 DAYS? .

WHICH ONES? -

WHAT IS YOUR FAVORITE GAME (FROM ANY COMPANY) .

NAME

Address

City State Zip

Then send this page to us - and we'll send you the goods!!

Sid. Al. and Even more Previews

Sierra On-line, Inc., P.O. Box 485

COARSEGOLD. CA 93614

Offer good through February 28, 1994. This offer is not valid with any other coupons or promotions.

Limited to one demonstration disk per household. The Even More incredible machine Demo is available for both the Mac and

ibm/compatibles. sld ft al's incredible toons preview is available only for ibm/compatibles. please specify your preference.

To GET THIS 
FREE SPECIAL EDITION VERSION OF TH E EVEN MORE INCREDIBLE MACHINE, FEATURING 10 

UNIQUE PUZZLES YOU CA N'T BUY IN ANY STORE .. .. 

PLUS A SNEAK PREVIEW OF THI S CHRISTMAS' HOT ITEM - SID AND AL'S INCREDIBLE TOONS ... 

PLUS A CERTIFICATE GOOD FOR A $ S.OO REBATE ON ANY OF THE DYNAMI X GAMES IN THIS AD: 

FRONT PAGE SPORTS FOOTBALL PRO 

THE EVEN MORE INCREDIBLE MACHINE 

ACES OVER EU ROPE 

BETRAYAL AT KRONDOR 

OR 

YOU CAN EVEN GET A REBATE ON 

SID & AL'S INCREDI BLE TOONs! 

Do THIS: 
READ THE ADS. 

FIND THE PHRASES BELOW AND FILL IN THE BLANKS. TAKE THE CIRCLED LEITERS AND 

UNSCRAMBLE THEM TO FORM ONE VERY SPECIAL WORD. 

ACES OVER EUROPE: IN THI S GAME YOU'LL FLY AIR-TO-GROUND QQ ____ __ . 
BETRAYAL AT KRONDOR: REVIEWERS HAVE CALLED IT A VIRTUAL _ 0 ___ - O. 
THE EVEN MORE INCREDIBLE MACHINE: CREATE YOUR OWN PUZZLES AND 0 ____ YOUR 
FR IENDS CRAZY. 

FRONT PAGE SPORTS FOOTBALL PRO: COMMIT TO _ 0 _____ 0 __ . 
Now REARRANGE THE LEITERS TO FORM THI S IMPORTANT WORD 

A N SW ER THESE QUESTIONS: 

DO YOU CURRENTLY OWN ANY DYNAMIX GAMES? __ _ 

WH ICH ON ES7 ____________ _ _ _ _ _ _ _ ___ ____ _ _ 

Do YOU INTEND TO PURCHASE ANY DYNAMIX GAMES IN THE NEXT 90 DAYS? _ _ _ . 

WH ICH ONES? _________________ _ _ _ _ _ _ _ _ _ 

WHAT IS YOUR FAVORITE GAME (FROM ANY COMPANY), ____ _ ___ ____ _ 

NAME ___________________ ____ _ 

ADDRESS ___________________ _ _ __ _ 

CITY STATE ZIP ____ _ 

THEN SEND THI S PAGE TO US - AND WE'LL SEND YOU THE GOODS!! 

SID, AL, AND EVEN MORE PREVIEWS 
SIERRA ON-liNE, INC. , P.O. Box 4B5 

COARSEGOLD, CA 93614 

OFfER GOOD THROUGH F EBRUARY 28 . 1994. THIS OFFER IS NOT VAll O WITH ANY OTHER COUPON S OR PROMOTIONS. 

LIMITED TO ONE DEMONSTRATION DISK PER HOUSEHOLD. TH E EVEN MORE INCRE DI BLE MACHIN E DEMO IS AVAILABLE FOR BOTH THE MAC AND 

IBM/COMPATIBLES . SID &- AL'S INCREDIBLE l OONS PREVIEW IS AVA ILABLE ONLY FOR 18M/COMPATIBLES. PLEASE SPECIFY YOUR PREFERENCE. 


