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EDITORIAL LICENSE
Clifton Karnes

When a system is

designed with

peripherals on the

local bus, they

can run with a data

path of 32 bits

and at the CPU's

speed.

hat is bandwidth, and

where can I get some?

That's the computer

user's cry of the nine

ties. Though the term was orig

inally coined to describe the

frequency range of a communi

cations channel, it's now

used to describe the capaci

ty of any channel to transmit

information.

In the PC, there are sever

al channels where bandwidth

is an issue. The most impor

tant are those that connect

the CPU to its peripherals (vid

eo, hard disk, and so on) and

to networks (dial-up networks

like GEnie, CompuServe, Del

phi, and America Online as

well as local area networks).

Unfortunately, simply in

creasing CPU speed won't

solve the PC's bandwidth prob

lem. Modern 33- and 50-MHz

CPUs are certainly amazing

speed demons that can trans

form raw data into useful infor

mation in a lightning flash, but

the time it takes to move this

data across a network or to

your screen or hard disk is

still geological in comparison.

How do you increase band

width? There are three princi

pal ways; You can make the

channel wider, you can make

it faster, or you can compress

the information that travels

through it.

Making the channel wider

was the big innovation of the

AT's 16-bit bus over the origi

nal PC's 8-bit bus. Although

there have been other bus de

signs that offered wider chan

nels (Micro Channel and EI

SA), none have really caught

on, and most of us are still us

ing the 16-bit AT bus de

signed ten years ago. And

the fact that this bus is limited

to 16 bits is not its worst prob

lem. No matter how fast your

CPU, your bus is running at 8

or 10 MHz, so information

may fly out of the CPU at 33

MHz, but it nearly comes to a

halt when it hits the bus.

One solution to the system

bus problem is the local bus,

which is hooked directly to

the CPU. When a system is de

signed with peripherals on

the local bus, they can run

with a data path of 32 bits

and at the CPU's speed—25,

33, or 50 MHz. Local bus

promises to increase the

speed of video and hard

disks dramatically, and it

does seem to be the solution

to the PC's internal bandwidth

crisis, indeed, the local bus

fights the bandwidth gremlin

on two fronts because it

makes the bus both wider

and faster.

Although the local bus may

be the solution for the future,

what can we do now to in

crease bandwidth and im

prove our systems' perform

ance? The best solution is

compression. In telecommuni

cations, which has had the

most severe bandwidth prob

lem of any channel, compres

sion has been used since the

beginning. If you download or

upload files from telecommu

nications services, you know

what I'm talking about. To

make transfers faster, a file or

group of files is compressed

before it's uploaded. Then,

it's downloaded in its com

pressed state and decom

pressed so it can be used.

This compression-decompres

sion process effectively in

creases the bandwidth of the

channel by moving more data

in less time.

Although you may not

have thought of it this way,

your hard disk is a channel,

too, just like your machine's lo

cal bus and system bus.

Most of the time, however, da

ta sits on your hard disk, so

it's less dynamic than these

other channels. But the size

of your disk dictates the

amount of data you can ac

cess via that disk, which

makes it a channel. Compres

sion can help here, too. With

programs like Stacker, data is

compressed and decom

pressed on the fly. Since the

data is stored in a com

pressed format, the disk can

hold more, hence increasing

its bandwidth.

In this issue, you'll see the

bandwidth problem ad

dressed in hands-on, real-

world terms in several places.

First, check out Mark Minasi's

"How to Fine-Tune Your Hard

Disk" for ways to improve the

speed, width, and capacity of

that channel. The same au

thor talks about communica

tions bandwidth in his regular

"Hardware Clinic" column.

This issue's Test Lab looks at

VGA systems, including accel

erator cards that increase vid

eo speed—one of the PC's

greatest bandwidth bottle

necks. And next issue, we'll

take a look at hardware and

software add-ons to help you

blast through the most intrac

table bandwidth barrier of

all—printers. □
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HOWTO
FINE-TUNE YOUR
HARD DI3<
FOUR EASY, INEXPENSIVE

WAYS TO MAKE YOUR HARD DISK

BIGGER AND FASTER

BYMARKMINASI

i eed a faster

disk? You could spend a pile of money on a

new drive, but there may be a better way.

Your PC's disk subsystem is characterized

by bottlenecks, redundancy, and other

inefficiencies. To enable you to fix those

problems, we'll discuss four techniques for

tuning your disk: using disk caches and track

buffers, directory-structure caching with

FASTOPEN, rearranging the order of your

directories, and unfragmenting your disks.

Amazingly, a good part of the PC world

still doesn't use a cache (pronounced "cash")

program, though caches and track buffers

have been around the computer world nearly

since its inception. The reason may be that

many people don't know what caches are.

They're included in a class of programs that

perform speed matching; that is, they try to

imbue the relatively slow disk drive with the

relatively high speed of the computer's RAM.

You probably know that disks are slower

than memory, but do you know how slow?

When your PC requests data from the hard

disk, the disk must deliver the data in 512-



byte chunks called sectors. The disk

typically locates and reads a particular

sector in 10-100 milliseconds (ms);

this number is the average seek time

of the disk.

Ancient XT 10MB hard disks seek

in around 100 ms. Newer drives

typically seek in 10-20 ms. So if we

say, for example, that a disk can

transfer 512 bytes of data into the

computer's RAM in 20 ms, how much

time is required to transfer 512 bytes

of data from RAM to RAM? In other

words, what's the corresponding seek

time for a block of data in RAM? A

best-case scenario would be about

0.05 ms on a 20-MHz 386 computer,

or 400 times faster. So every disk

access seems painfully slow-

geological, in fact—to the processor.

This is where track buffers and

caches come in.

Making Tracks
Look at the diagram labeled Tracks

and Sectors; you'll see that sectors

are grouped together into a structure

called a track. The disk head floats

over the track as the track spins

beneath it at 3600 rpm. The disk spins

whether or not the head is reading the

disk's data.

The notion of a track buffer grows

out of the idea that since sectors fly by

the disk head while the head is

waiting for the right one, we might as

well read them. It's generally true that

when DOS needs sector x on a

particular track, the next sector it will

need will be sector x+1 on that same

track. So track buffer programs like

Microsoft's SMARTDrive 3.0 and

earlier (SMARTDrive 4.0, shipped with

Windows 3.1, is a real cache)

WHAT NOT TO
WORRY ABOUT:
INTERLEAVES

If you've read anything about disk

optimization, you've probably heard

of the notion of setting the right

interleave for your drive. Interleaving

is the process of arranging sectors

on a track in such a way that the

entire track can be read quickly. PC

gurus used to worry quite a bit about

how to interleave a disk, largely

because the period from 1983

through 1989 saw vendors selling

computers with incorrectly

interleaved disks. You won't need to

worry about it for two reasons,

however. First, today's drives are

already interleaved in such a fashion

that they provide data-transfer rates

far in excess of what older drives

could even hope for. The original

XT's hard disk couldn't provide data

to the system at a rate any faster

than about 80K per second. Hard

disks nowadays commonly transfer

data at rates of around 1200K per

second and up, so there's no point in

trying to improve things by tinkering

with the interleave.

But the second reason to forget

about interleaving is the really telling

one. Today's drives tend to use a

technology called IDE, or Imbedded

Drive Electronics. (No, imbedded

isn't spelled as you normally see it;

this is the way the drive folks spell

it.) IDE packs a lot of drive into a

small and inexpensive package, but

in doing so it cuts a few corners.

One of those corners concerns

reinterleaving. You can actually

permanently damage some IDE

drives by reinterleaving them, so

don't get an interleave program off

your local bulletin board and start

messing with your drive.

If you really want a program that

will adjust interleaves but can first

determine whether or not it's safe to

adjust them, get Spinrite II from

Gibson Research. Spinrite has a

street price of about $70.

intercept the DOS request for a single

sector and reformulate it into a

request for all of the sectors on that

track. When the disk hardware returns

with all of the sectors on the track, the

track buffer puts the copies of the disk

data into an area of memory and

passes to DOS the sector originally

requested. Soon thereafter, DOS will

probably want the next sector on that

track. The track buffer, monitoring all

disk activity, sees this request and

shields the disk hardware from it.

Then, it grabs the sector that already

SECTORS

ROTATIONAL

DIRECTION

—TRACK

Tracks and Sectors: Sectors are grouped together into a structure called a track.
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has been read into its buffer area and

passes the data to DOS. DOS has no

idea that this has happened, only that

the disk drive is suddenly fast.

Obviously, track buffers work best

when data is accessed in a nice,

orderly, sequential fashion.

Caching Programs
There's a class of programs that are

more generic in the way that they use

extra RAM to increase apparent disk

speed: disk cache software. Disk

caches don't worry about sector and

track read-aheads, although they may

implement a bit of read-ahead for best

performance. Instead, they focus on

what, exactly, you use your disk for. If

you're like most people, you use the

same areas on your disk over and

over. Say you get in and out of

WordPerfect several times a day; that

implies that your disk must reread the

WP.EXE program and its attendant

files every single time you start

WordPerfect.

A disk cache improves on things in

a manner similar to that of a track

buffer by sitting quietly in memory and

monitoring disk activity. As a file—say

WP.EXE—is read, the disk cache

makes a copy of the data that's been

read from disk and puts it in the

cache's memory area. Then, the next

time that DOS needs WP.EXE, the

disk cache program steps in, removing

the need for the hardware to reread

the WP.EXE file.

byte chunks called sectors. The disk 
typically locates and reads a particular 
sector in 10-100 milliseconds (ms); 
this number is the average seek time 
of the disk. 

Ancient XT 10MS hard disks seek 
in around 100 ms. Newer drives 
typically seek in 10-20 ms. So if we 
say, for example , that a disk can 
transfer 512 bytes of data into the 
computer's RAM in 20 ms, how much 
time is required to transfer 512 bytes 
of data from RAM to RAM? In other 
words, what's the corresponding seek 
time for a block of data in RAM ? A 
best-case scenario would be about 
0.05 ms on a 20-MHz 386 computer, 
or 400 times faster. So every disk 
access seems painfully slow
geological, in fact-to the processor. 
Th is is where track buffers and 
caches come in. 

Making Tracks 
Look at the diagram labeled Tracks 
and Sectors ; you'll see that sectors 
are grouped together into a structure 
called a track. The disk head floats 
over the track as the track spins 
beneath it at 3600 rpm. The disk spins 
whether or not the head is reading the 
disk's data. 

The notion of a track buffer grows 
out of the idea that since sectors fly by 
the disk head while the head is 
waiting for the right one, we might as 
well read them. It's generally true that 
when DOS needs sector x on a 
particular track, the next sector it will 
need will be sector x+ 1 on that same 
track. So track buffer programs like 
Microsoft 's SMART Drive 3.0 and 
earlier (SMARTDrive 4.0, shipped with 
Windows 3 .1, is a real cache) 

WHAT NOT TO 
WORRY ABOUT: 
INTERLEAVES 

If you've read anything about disk 
optimization, you've probably heard 
of the notion of setting the right 
interleave for your drive. Interleaving 
is the process of arra"ging sectors 
on a track in such a way that the 
entire track can be read quickly. PC 
gurus used to worry quite a bit about 
how to interleave a disk, largely 
because the period from 1983 
through 1989 saw vendors selling 
computers with incorrectly 
interleaved disks. You won't need to 
worry about it for two reasons; 
however. First, today's drives are 
already interleaved in such a fashion 
that they provide data-transfer rates 
far in excess of what older drives 
could even hope for. The original 
Xl's hard disk couldn't provide data 
to the system at a rate any faster 
than about 80K per second. Hard 

intercept the DOS request for a single 
sector and reformulate it into a 
request for all of the sectors on that 
track. When the disk hardware returns 
with all of the sectors on the track, the 
track buffer puts the copies of the disk 
data into an area of memory and 
passes to DOS the sector originally 
requested. Soon thereafter, DOS will 
probably want the next sector on that 
track. The track buffer, monitoring all 
disk activity, sees this request and 
shie lds the disk hardware from it. 
Then, it grabs the sector that already 
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disks nowadays commonly transfer 
data at rates of around 1200K per 
second and up, so there's no point in 
trying to improve things by tinkering 
with the interleave. 

Sut the second reason to forget 
about interleaving is the really telling 
one. Today's drives tend to use a 
technology called IDE, or Imbedded 
Drive Electronics. (No, imbedded 
isn't spelled as you normally see it; 
this is the way the drive folks spell 
it.) IDE packs a lot of drive into a 
small and inexpensive package, but 
in doing so it cuts a few corners. 
One of those corners concerns 
reinterleaving. You can actually 
permanently damage some IDE 
drives by reinterleaving them, so 
don't get an interleave program off 
your local bulletin board and start 
messing with your drive. 

If you really want a program that 
will adjust interleaves but can first 
determine whether or not it's safe to 
adjust them, get Spin rite If from 
Gibson Research. Spinrite has a 
street price of about $70. 

has been read into its buffer area and 
passes the data to DOS. DOS has no 
idea that this has happened, only that 
the disk drive is sudde nl y fast. 
Obviously, track buffers work best 
when data is accessed in a nice , 
orderly, sequential fashion. 

(aching Programs 
There's a class of programs that are 
more generic in the way that they use 
extra RAM to increase apparent disk 
speed : disk cache software . Disk 
caches don't worry about sector and 
track read-aheads, although they may 
implement a bit of read-ahead for best 
performance. Instead, they focus on 
what, exactly, you use your disk for. If 
you 're like most people , you use the 
same areas on your disk over and 
over . Say you get in and out of 
WordPerfect several times a day; that 
implies that your disk must reread the 
WP. EXE program and its attendant 
files every single time you start 
WordPerfect. 

A disk cache improves on things in 
a manner sim ilar to that of a track 
buffer by Sitting quietly in memory and 
monitoring disk activity. As a file-say 
WP .EXE-is read, the disk cache 
makes a copy of the qata that's been 
read from disk and puts it in the 
cache's memory area. Then, the next 
time that DOS needs WP.EXE, the 
disk cache program steps in , removing 
the need for the hardware to reread 
the WP.EXE file. 
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You may have noticed most
personal laser printers are

pretty much the same.

So although you'd like a

personal laser to adapt to your

way of working, it's mostly the

otherway around.

So, besides lots of fonts,
speed, and paper capacity, we

gave our KX-P4410 personal

laser printer two features you'll

find intelligent indeed. One lets
you proof the first copy of a
multiple printout, before out-

putting the remainder. The other

is automatic shutdown, for those

of you who use delayed printing.

Together, they help you print

intelligently. And complement
the PCL 4-compatible 4410's

full range of features that give
you the look you want.

Like 28 internal fonts, side-

loading font card. 512K standard
memory, expandable to 4.5

megabytes. And flexible paper
handling, with a 200-sheet

multi-purpose cassette,

accommodating letter and legal

sized sheets plus envelopes-

without changing cassettes.

All this and a true 5 pages-per-

minute print speed!
You'll find these same

features on our PCL 5-compatible

KX-P4430...and more! For
example, 8 outline and 28 bit
mapped fonts; 1MB RAM

expandable to 5 MB; and our

SatinPrint™ resolution

enhancement.

Panasonic* personal laser

printers. Performance by design.

For the Panasonic dealer

nearest you, call us toll-free at

1-800-742-8086.

Panasonic,

Printers, Computers,

Peripherals, Copiers, Typewriters

and Facsimiles.

LPC-COM

Circle Reader Service Number 104
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personal laser printers are 
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It should be obvious that cache

programs need a fair amount of
memory in order to do any real good.

Most cache programs use either

expanded or extended memory. If you

have RAM to burn, I'd recommend a

cache of at least 512K.

If you're running Windows, don't

put your cache in expanded memory;

put it in extended memory. Memory-

manager conflicts with Windows can

cause any program that uses

expanded memory to lose its data in

expanded memory. If the program is a

disk cache, parts of the disk may be

affected, corrupting the disk's data. I

found this out the hard way: Running

an early memory manager with

Windows caused the system to

overwrite the first sector of my D

drive's file allocation table. In common

parlance, that means DOS no longer

knew how to find the first 250 or so

files on my D drive. Fortunately, I'd

just finished writing a book on bringing

dead hard drives back to life (The

Hard Disk Survival Guide, published

by Sybex), or those files would've

been gone forever. So stick your

cache in extended memory if you use

Windows.

What to Cache

This leads to the next question about

caches. If I allocate 1024K (1MB) of

RAM to a cache (that's tiny when

compared to the capacity of my hard

disk), how does the cache program

know what to put in the cache?

Simple: It just keeps copying

everything that you read into the

cache until it runs out of cache space.

Then it's got to make some decisions.

In order to accommodate new

stuff, a cache throws out old stuff

according to either LRU or LFU

algorithms. With LRU (Least Recently

Used), the cache throws out the

oldest stuff. With LFU (Least

Frequently Used), it figures how often

something is used. Which is better?

Truthfully, that's like asking, How

many angels can dance on the head

of a pin? Experts can argue the merits

of one method over another, but for

normal PC usage, there's no

difference. I just mention LRU and

LFU because you'll see references to

them in the cache documentation or in

marketing literature.

Three to Consider

OK, that's the techie stuff—how about

some solid recommendations? First,

there's SMARTDrive 4.0, the newest

version of the cache that ships with

Windows 3.1. In this incarnation,

SMARTDrive is an EXE file that you
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load in your AUTOEXEC.BAT file

(previous versions of SMARTDrive

are SYS files loaded in

CONFIG.SYS), and it's a real cache.

Not only does it allow you to change

the size of the cache block, but it also

caches writes (which gives it a big

performance boost over previous

versions), offers a raft of new

configuration features, and comes

free with Windows. If you opt to use

the new SMARTDrive and cache

writes, be sure to flush your cache

before turning your machine off. To

run SMARTDrive without caching

writes, simply follow the

SMARTDRV.EXE command with your

drive letters.

Super PC-Kwik Disk Accelerator

from Multisoft is my overall favorite,

and it's under $100. Unlike many

other caches, it has been specifically

designed to work with Windows and

even includes a small Windows

program that monitors what

percentage of disk accesses have

been satisfied from the cache. You'll

typically find that 80-85 percent of

your disk accesses are intercepted

and handled by the cache. You can

contact Multisoft at 15100 Southwest

Koll Parkway, Suite L, Beaverton,

Oregon 97006; (800) 274-5945.

The other cache to consider is

HyperDisk, from HyperWare. When I

last checked, it was a shareware

product found on CompuServe,

GEnie, and the like.

Cheap Caches

Suppose you don't want to spend any

money. (Yes, you're supposed to

register—read pay—for shareware

such as HyperDisk.) Assuming you've

got DOS 5.0, there are three

commands that will help. First is good

old BUFFERS, a very simple system

that, well, buffers sectors. Once upon

a time, we all tried to keep our

BUFFERS values to a minimum

because each of them took a little

over 500 bytes apiece from our

precious conventional memory. But

with DOS 5.0 and a 286 or higher, you

just load the HIMEM.SYS device

driver and specify DOS=HIGH in your

CONFIG.SYS file, and all the buffers

go live far away from your 640K

conventional memory. Crank up your

BUFFERS number as large as you

like. It won't do much, but it may help

some applications. On older, slower

computers, this advice doesn't apply,

as too many BUFFERS will slow

things down.

Since version 3.3, DOS also has

had a very small cache program that

caches just one thing: the directory

structure. FASTOPEN's only job is to

prestore the information that DOS

needs to traverse the subdirectory

structure. You see, subdirectory

information—what files are in a

subdirectory, how big the files are,

when they were created—is all kept in

a special kind of file. Accessing a data

file in a subdirectory, then, requires

ENLARGE
YOUR DISK WITH
STACKER

On the topic of running out of disk

space, here's a quick and easy way

to enlarge your disk: Stacker. This

program works by compressing and

decompressing files on your disk on

the fly. For years, computer experts

have used programs like PKZIP,

LHARC, and ARC to compress

computer files. Such programs can

be quite effective, converting a file

from, say, 100K down to 30K. That

converted file cannot be used

directly and must be decompressed

to its original size of 100K.

The value of file compression is

that you can store a lot of little-used

stuff on your disk in compressed

format, decompressing it as you

need it. But the compression-

decompression cycle

takes time and is an

annoying extra step.

That's where Stacker comes in. It

compresses and decompresses

transparently—you don't even know

it's working, save that your disk

accesses slow down a bit due to the

compression-decompression

overhead. And you can eliminate

that delay by buying the Stacker disk

coprocessor board.

Stacker is available from Stac at

5993 Avenida Encinas, Carlsbad,

California 92008; (800) 522-7822.

And, by the way, the latest versions

come with a free file-unfragmenter

program. The experience of my staff

when installing Stacker indicates that

it's best to start with a clean hard

disk, install Stacker, and then reload

your files rather than let the

installation program install and

squeeze all in one step.

It should be obvious that cache 
programs need a fair amount of 
memory in order to do any real good. 
Most cache programs use either 
expanded or extended memory. If you 
have RAM to burn, I'd recommend a 
cache of at least 512K. 

If you're running Windows, don't 
put your cache in expanded memory; 
put it in extended memory. Memory
manager conflicts with Windows can 
cause any program that uses 
expanded memory to lose its data in 
expanded memory. If the program is a 
disk cache, parts of the disk may be 
affected , corrupting the disk's data. I 
found th is out the hard way: Running 
an early memory manager with 
Windows caused the system to 
overwri te the first sector of my D 
drive's file allocation table. In common 
parlance, that means DOS no longer 
knew how to find the first 250 or so 
files on my D drive. Fortunately, I'd 
just finished writing a book on bringing 
dead hard drives back to life (The 
Hard Disk Survival Guide, published 
by Sybex) , or those files wou ld 've 
been gone forever. So st ick your 
cache in extended memory if you use 
Windows. 

What to Cache 
This leads to the next question about 
caches. If I allocate 1024K (1 MB) of 
RAM to a cache (that's tiny when 
compared to the capacity of my hard 
disk), how does the cache program 
know what to pu t in the cache? 
Simple: It just keeps copying 
everything that you read into the 
cache until it runs out of cache space. 
Then it's got to make some decisions. 

In order to accommodate new 
stuff, a cache throws out old stuff 
according to either LRU or LFU 
algorithms. With LRU (Least Recently 
Used), the cache throws out the 
oldest stuff. With LFU (Least 
Frequently Used), it figures how often 
something is used. Which is better? 
Truthfully , that 's like asking , How 
many angels can dance on the head 
of a pin? Experts can argue the merits 
of one method over another, but for 
normal PC usage , there 's no 
difference. I just mention LRU and 
LFU because you'll see references to 
them in the cache documentation or in 
marketing literature. 

Three to Consider 
OK, that's the techie stuff-how about 
some solid recommendations? First, 
there 's SMARTDrive 4.0, the newest 
version of the cache that ships with 
Windows 3 .1. In this incarnation , 
SMARTDrive is an EXE file that you 
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load in your AUTOEXEC.BAT file 
(previous ve rsions of SMARTDrive 
are SYS files loaded in 
CONFIG.SYS), and it's a real cache. 
Not only does it allow you to change 
the size of the cache block, but it also 
caches writes (which gives it a big 
performance boost over previous 
versions) , offers a raft of new 
configuration features , and comes 
free with Windows. If you opt to use 
the new SMARTDr ive and cache 
writes , be sure to flush your cache 
before turning your machine off. To 
run SMARTDri ve without cachi ng 
wr ites , simpl y follow the 
SMARTDRV.EXE command with your 
drive letters. 

Super PC-Kwik Disk Accelerator 
from Multisoft is my overall favorite, 
and it's under $100. Unlike many 
other caches, it has been specifically 
designed to work wi th Windows and 
even includes a small Windows 
program that monitors what 
percentage of disk accesses have 
been satisfied from the cache. You'll 
typically find that 80-85 percent of 
your disk accesses are intercepted 
and handled by the cache. You can 
contact Multisoft at 15100 Southwest 
Koll Parkway, Suite L, Beaverton, 
Oregon 97006; (800) 274-5945. 

The other cache to consider is 
HyperDisk, from HyperWare. When I 
last checked , it was a shareware 
product found on CompuServe , 
GEnie, and the like. 

ENLARGE 
YOUR DISK WITH 
STACKER 

On the topiC of running out of disk 
space, here's a quick and easy way 
to enlarge your disk: Stacker. This 
program works by compressing and 
decompressing files on your disk on 
the fly. For years, computer experts 
have used programs like PKZIP, 
LHARC, and ARC to compress 
computer files. Such programs can 
be quite effective, converting a file 
from, say, lOOK down to 30K. That 
converted file cannot be used 
directly and must be decompressed 
to its original size of lOOK. 

The value of file compression is 
that you can store a lot of little-used 
stuff on your disk in compressed 
format, decompressing it as you 
need it. But the compression-
decompression cycle • 
takes time and is an 
annoying extra step. 

Cheap Caches 
Suppose you don't want to spend any 
money. (Yes , you're supposed to 
registe r-read pay- for shareware 
such as HyperDisk.) Assuming you've 
got DOS 5.0, there are three 
commands that will help. First is good 
old BUFFERS, a very simple system 
that, well , buffers sectors. Once upon 
a time, we all tried to keep our 
BUFFERS va lu es to a minimum 
because each of them' took a littl e 
over 500 bytes apiece from our 
precious conventional memory. But 
with DOS 5.0 and a 286 or higher, you 
just load the HIMEM .SYS device 
driver and specify DOS=HIGH in your 
CONFIG.SYS file, and al l the buffers 
go live far away from your 640K 
conventional memory. Crank up your 
BUFFERS number as large as you 
like. It won't do mUCh, but it may help 
some applications. On older, slower 
computers, this advice doesn't apply, 
as too many BUFFERS will slow 
things down. 

Since version 3.3, DOS also has 
had a very small cache program that 
caches just one thing : the directory 
structure. FASTOPEN's only job is to 
prestore the information that DOS 
needs to traverse the subd irectory 
structure. You see, subdirectory 
info rm ation-what files are in a 
subdirectory, how big the files are , 
when they were created-is all kept in 
a special kind of file. Accessing a data 
file in a subdi rectory, then, requires 

That's where Stacker comes in. It 
compresses and decompresses 
transparently-you don't even know 
it's working, save that your disk 
accesses slow down a bit due to the 
compression-decompression 
overhead. And you can eliminate 
that delay by buying the Stacker disk 
coprocessor board. 

Stacker is available from Stac at 
5993 Avenida Encinas, Carlsbad, 
California 92008; (800) 522-7822. 
And, by the way, the latest versions 
come with a free file-unfragmenter 
program. The experience of my staff 
when installing Stacker indicates that 
it's best to start with a clean hard 
disk, install Stacker, and then reload 
your files rather than let the 
installation program install and 
squeeze all in one step. 
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reading a bunch of files to understand

the directory structure before we even

get close to reading the data file. By

prereading the directory structure into

RAM, FASTOPEN speeds up the file-

access process noticeably. A word to

the wise, however: Be careful about

using FASTOPEN in conjunction with

disk caches, file unfragmenters, or

any other disk utility. Check the disk

utility's documentation before you use

it with FASTOPEN.

In addition to BUFFERS and

FASTOPEN, DOS also has, as

already mentioned, the track buffer

program SMARTDRV.SYS. If

you're running SMARTDrive

with Windows, be aware that

the Windows and DOS
installation programs are fairly

dumb about the amount of

memory they grant to

SMARTDrive. On a 4MB

system, the Windows 3.0

installation program gives

2MB to SMARTDrive—way

too much, particularly since

Windows desperately needs

that memory.

Sort Your Directories
Reading files in

subdirectories involves

reading the files that are the

subdirectory structure, and

that brings up another

problem. DOS doesn't keep

files including subdirectories,

in any particular order; it just

puts them wherever seems

good at the time the files are

created. Then, when DOS

needs a file or needs to find a

subdirectory, it starts at the

top of the directory and

sequentially works down until

it finds the file.

Note that word

sequentially: It points out a

weakness in the DOS disk

structure. Say you've got 500 items in

your root directory—495 files of

various kinds and five subdirectories.

Suppose further that the 495 files

come before the five subdirectories.

The result is that every time you need

a file that's in one of those

subdirectories, DOS must first find the

subdirectory itself. To do that, it has

to look through the 495 files. All of

that searching takes time, and that's

one reason why Microsoft wrote

FASTOPEN and included it with

DOS. But there's another way.

The Norton Utilities includes a

program called DIRSORT, which is

intended to sort your directories.

There's really no point in sorting your
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directories—who needs alphabetized

subdirectory names? DIRSORT's

value is that it allows you to throw out

the alphabetizing nonsense and

rearrange your directories by hand.

When rearranging your directories,

use two simple rules: Put the

subdirectories above the files, and

place the most-used subdirectories at

the top.

Unfragment Your Files

Running out of disk space? Hey, who

isn't? Most of us have hard disks that

are packed to the gills. It's a pain to

A FRAGMENTED FILE

THE SAME FILE,UNFRAGMENTED

constantly have to remove one thing

in order to put another on a disk.

Worse yet, there's a nasty side effect:

Your files get fragmented. Take a

look at the accompanying figure to

see what that means.

If it doesn't have enough room in

one place, DOS scatters a file's data

all over the disk.

You see, when you ask DOS to

put a new file on a mostly full disk,

DOS would like to put the file all in

one place, but it probably can't.

Because the free space largely

consists of empty spaces left behind

by deleted files, it's not all one nice

pool of unused space; rather, it's

scattered all over the disk. So DOS

has no choice but to scatter your file;

such a file is said to be fragmented.

This isn't an error, as DOS can

retrieve fragmented files when

needed. But it's undesirable because

reading fragmented files requires that

the disk head move to and fro,

requiring more time than would be

necessary otherwise.

To alleviate this problem, software

manufacturers have produced a slew

of programs that will unfragment the

data on your disk. The first was a

program called Disk Optimizer, from

SoftLogic Solutions. Although it's still

available, the Big Three disk

utility packages (Norton,

Mace, and PC Tools) all now

incorporate unfragmenter

programs. Norton's is called

Speed Disk, PC Tools has

Compress, and Mace has

Unfragment.

The best unfragmenter of

all, however, is no longer

available, as far as I know.

Called FastTrax, this program

first examines the dates on

your files. Then, reasoning

that the older files are the

ones that won't be changed,

it puts those files near the

"bottom" of the disk space,

leaving at the top a single

pool of free space. As the

newer files—that is, the ones

most likely to change—all

reside near the top, they

aren't fragmented as much or

as quickly when they grow.

It's too bad that there doesn't

seem to be a way to get in

touch with the program's

makers; FastTrax is a nice

utility, and there's nothing on

the market that works quite

like it.

In any case, be sure to

unfragment your disk now

and then. But don't do it to

improve your disk's speed—you won't

see that great an increase. You'll see

the difference if you ever need to do

some kind of data recovery on your

disk. Think about it: If you had to use

Norton or a similar program to piece a

file back together, would you rather

do so with the fragmented file pictured

or with an unfragmented one? The

unfragmented file would be much

easier to reassemble'.

There you have it—four ways to

speed up your disk and save space.

So get started: Unfragment your disk,

rearrange your directories, and spend

some cash on more memory so you

can spend some extra memory on

some cache. □
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TEST LAB

Faster, sharper, and less ex

pensive new video technolo

gy is here. This a great time

to upgrade to a new monitor

and graphics adapter.

Gone are the days of boring

monochrome displays and blocky,

hard-to-read CGA graphics. To

day's monitors and graphics adapt

ers display hundreds of colors at

once, brilliantly rendered and at sur

prisingly high resolutions.

Software manufacturers are tak

ing advantage of new video tech

nology to make their products

more exciting than ever. Entertain

ment software is faster and more

realistic, presentation software is

more persuasive, and applica

tions of all kinds are more attrac

tive and interesting. And you can

use your monitor with less eye-

strain, too.

The sometimes baffling statis

tics from manufacturers tell only

part of the story. This month's

Test Lab gives you the whole pic

ture, so to speak, running an im

pressive series of benchmark

tests on two categories of prod

ucts, Super VGA monitors and ac

celerator cards.

With most modern software de

manding more from your video

system, a Super VGA monitor will

be a logical upgrade for many of

you. In this Test Lab, we examine

Amdek, Mitsubishi, NEC, and So

ny monitors, products with a vari

ety of features and prices.

Video accelerator cards are hot

because of the pervasiveness of

Microsoft Windows. With these

cards, you can increase your pro

ductivity and decrease the frus

tration that comes with waiting for

Windows screen refreshes.

Here, too, you'll see a variety

of features and prices from ATI

Technologies, CSS Laboratories,

Glad Systems, Number Nine Com

puter, STB Systems, and Weitek.

It's not enough to look at video

technologies. You have to know

what to look for. With this month's

reviews, benchmark tests, and

sidebars, you can do just that.

MIKE HUDNALL
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List price: $599

AMDEK AM/738+
If your needs are moderate, the 14-

inch Amdek AM/738+ may well be

the Super VGA monitor for you.

The monitor is a multiplatform

unit, which means you can use it

for IBM-compatible PCs as well

as the newer Macintosh II—series

computers.

You'll find no controls mounted

on the front of the monitor; in

fact, the only adornments on the

unit's face are a small Amdek lo

go and a green LED power indi

cator in the lower left corner.

Look for the power switch and the

brightness and contrast controls

on the right side of the monitor,

close to the front. Instead of hav

ing the knob-type controls usual

ly found on monitors, the AM/

738+ uses rounded "trackball"

controls for the contrast and bright

ness adjustments, while the pow

er switch is a flush-mounted but

ton about the size of a nickel.

At the rear of the unit, you'll

find standard slotted-knob con

trols for adjusting vertical size,

horizontal size, and horizontal po

sition. There are no other user-

accessible controls or adjustment

mechanisms.

Amdek has a very stable and

highly adjustable tilt-swivel base

for altering the monitor's position

so that it provides optimal view

ing. However, the tilt-swivel base

isn't detachable on the AM/738+

as it is with most other monitors

I'm familiar with.

While in general the color and

resolution of the AM/738+ video

are very good, I did notice moire

patterns any time a fine dot pattern

was present (as with the standard

Windows Program Manager

screen or in Microsoft Works'

toolbars and borders). "Blooming"

(thin lines getting thicker at their

ends, resulting in a nonuniform

and slightly defocused image at

these points) was another undesir

able trait the AM/738+ exhibited in

some applications. This was par

ticularly noticeablewhenevergroup-

ings of fine lines appeared in the

video image, such as with intricate

graphics or paint files.

I also found it impossible to run

Windows 3.0 with the AM/738+ in

the 1024 x 768 256-color mode

when using my Truevision Video

with VGA Overlay board; in this

mode, what I saw was an unac

ceptable, severely darkened im

age devoid of color. I didn't have

a problem, however, with the 800

x 600 mode. While this 1MB

board with its Tseng 4000 chip

set does incorporate some non-

standard timings at the higher

resolutions, other monitors I've

used it with don't have any prob

lem in the 1024 x 768 mode. The

AM/738+ runs in the interlaced

mode at 1024 x 768 resolution,

but it runs in the noninterlaced

mode at 800 x 600 resolution,

which is undoubtedly the reason

for the incompatibility I experi

enced at the higher resolution

with this noninterlaced board. If

you intend to use a noninterlaced

video adapter in 1024 x 768 res

olution, be forewarned that this

monitor isn't capable of noninter

laced displays at that resolution.

If you're on a budget, work pre

dominantly in text and numerical

applications rather than graphics,

and don't need 1024 x 768 non

interlaced resolution, the AM/

738+ is worth a closer look.

TOM BENFORD

Circle Reader Service Number 304
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While in general the color and 
resolution of the AM/738+ video 
are very good, I did notice moire 
patterns any time a fine dot pattern 
was present (as with the standard 
Windows Program Manager 
screen or in Microsoft Works' 
toolbars and borders). "Blooming" 
(thin lines getting thicker at their 

ends, resutting in a nonuniform 
and slightly defocused image at 
these points) was another undesir
able trait the AM/738+ exhibited in 
some applications. This was par
ticularlynoticeablewhenevergroup
ings of fine lines appeared in the 
video image, such as with intricate 
graphics or paint files. 

I also found it impossible to run 
Windows 3.0 with the AM/738+ in 
the 1024 x 768 2S6-color mode 
when using my Truevision Video 
with VGA Overlay board ; in this 
mode, what I saw was an unac
ceptable, severely darkened im
age devoid of color. I didn't have 
a problem, however, with the 800 
x 600 mode. While this 1 MB 
board with its Tseng 4000 chip 
set does incorporate some non
standard timings at the higher 
resolutions, other monitors I've 
used it wi th don't have any prob
lem in the 1024 x 768 mode. The 
AM/738+ runs in the interlaced 
mode at 1024 x 768 resolution, 
but it runs in the noninterlaced 
mode at 800 x 600 resolut ion , 
which is undoubtedly the reason 
for the incompatibility I experi
enced at the higher resolution 
with this non interlaced board. If 
you intend to use a non interlaced 
video adapter in 1024 x 768 res
olution, be forewarned that this 
monitor isn't capable of non inter
laced displays at that resolution. 

If you 're on a budget, work pre
dominantly in text and numerical 
applications rather than graphics, 
and don' t need 1024 x 768 non
interlaced resolution, the AMI 

. 738+ is worth a closer look. 
TOM BENFORD 
Circle Reader Service Number 304 



ATI GRAPHICS
ULTRA
ATI's products have enjoyed a well-

deserved reputation for high qual

ity, high performance, and

innovation since the company first

started. This reputation for excel

lence is more deserved than ever

with its current series of graphics

accelerator boards, especially the

ATI Graphics ULTRA board.

This half-length graphics

board is chock-full of features,

starting with ATI's proprietary

Mach 8 coprocessor, which re

lieves the PC's CPU of many of the

normal video tasks and routines it

usually performs. This dedicated

graphics coprocessor contributes

to significant speed increases in

Windows applications.

The Graphics ULTRA contains

separate memory sections for the

coprocessor and the Super VGA

video. You can buy the board

with either 512K or 1MB of

coprocessor VRAM memory; if

you buy the 512K version and de

cide to upgrade to 1MB later, you

can handle the job with SIPP (Sin

gle In-line Pin Package) RAM mod

ules. The separate VGA RAM sec

tion comes outfitted with 256K of

dedicated VGA RAM, which can

be expanded to 512K.

A 400-dpi Microsoft-compatible

mouse included with the Graphics

ULTRA plugs into the bus port on

the card's mounting bracket. The

mouse is a three-button unit with

a curved shape and flush-mount

ed buttons; while it may be Micro

soft-compatible in operation, it's no

match for the Microsoft mouse

when it comes to comfort, control,

and overall hand-shape ergonom

ics. The mouse may be a pur

chase point worth considering for

some users, however, if they need

a mouse and are interested in up

grading their system's video graph

ics capabilities at the same time.

One of the most unique and note

worthy features of the Graphics UL

TRA package is ATI's Crystal Font

package. Crystal Fonts are scala-

ATI TECHNOLOGIES

3761 Victoria Park Ave.

Scarborough, ON, Canada M1W 3S2
(416) 756-071 &

List price: $599 with 512K, $699
with 1MB

ble compact font outlines that gen

erate font images "on the fly" at

incredibly fine resolutions and ultra-

fast speeds (up to 40,000 charac

ters per second). The video dis

play refreshes itself almost instant

ly, and the definition and legibility

of these fonts are truly impressive.

According to ATI, using the Crys

tal Fonts technology is like having

near-300-dpi laser resolution on

the video display; after using Crys

tal Fonts, I must agree that this is

an accurate analogy.

Driver, utility, and Crystal Font

software comes supplied on two

5'/4-inch floppies only; no 31/2-

inch disks are included in the

package. Installing drivers for Win

dows as well as AutoCAD and sev-

eral other popular application

packages is a simple, almost to

tally automatic procedure requir

ing the user to answer a couple

of questions or accept default an

swers throughout the process.

While I still preferred to use my

Microsoft mouse during my re

view, I was very impressed with

the Crystal Fonts and the overall

speed of the board both in Win

dows applications and in DOS—

the board is a screamer. Of all the

boards reviewed here, the ATI

Graphics ULTRA is my first

choice for overall performance, fea

tures, and video fonts resolution.

TOM BENFORD

Circle Reader Service Number 305

CSS
MAXGRAPHKS/16
The three-quarter-length CSS

MaxGraphics/16 graphics accel

erator card is American-made

and comes with either 512K or

1MB of VRAM in SIPP (Single In

line Pin Package) RAM modules.

Each of the two four-

socket banks on the board can ac

cept 128K SIPP modules, so fill

ing all eight sockets brings the

available VRAM configuration to

its 1MB maximum. It's important

to note that this board, as well as

some of the others reviewed

here, imposes some video mode

restrictions when only 512K of

VRAM is available on the board.

With the MaxGraphics/16, the re

strictions of the 512K configura

tion are that the board won't func

tion in 1280 x 1024 (16-color)

mode, 1280 x 960 (16-color)

mode, 1024 x 768 (256-color—

the 512K version supports 16 col

ors) mode, 800 x 600 (256-col

or—the 512K version supports 16

colors) mode, high-color (16-bits

per pixel) mode, and two-page

mode. Adding the additional

512K of VRAM eliminates these

problems, so if you want to use

this board in the extended or high-

color mode, plan on spending

more for the extra memory.

One of the first things I noticed

about this board was an edge con

nector at the top, which made me

hope that the MaxGraphics/16

might have capabilities similar to

those of the #9 board for coupling

to and working with an existing Su

per VGA card. Generally, an edge

connector such as this one is put

on a board for just such a pur

pose, but I could find no mention

of this connector or its purpose any

where in the user's manual. It was

merely referred to as "feature con

nector" in the manual diagrams.

Although it lacks an index and
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Microsoft mouse during my re
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and comes with either 512K or 
1 MB of VRAM in SIPP (Single In
line Pin Package) RAM modules. 

Each of the two four-
socket banks on the board can ac
cept 128K SIPP modules, so fill
ing all eight sockets brings the 
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mode. Adding the additional 
512K of VRAM el iminates these 
problems, so if you want to use 
this board in the extended or high
color mode, plan on spending 
more for the extra memory. 

One of the first things I noticed 
about this board was an edge con
nector at the top, which made me 
hope that the MaxGraphics/ 16 
might nave capabi lities similar to 
those of the #9 board for coupling 
to and working with an existing Su
per VGA card. Generally, an edge 
connector such as this one is put 
on a board for just such a pur
pose, but I could find no mention 
of this connector or its purpose any
where in the user's manual. It was 
merely referred to as "feature con
nector" in the manual diagrams. 

Although it lacks an index and 
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TEST LAB

information about the feature con

nector, the manual is otherwise ad

equately written. At the end of the

manual, you'll find a quasi-useful

glossary of terms tied to video

technology (such as bitmap, driv

er, and palette).

I found the installation of the driv

er and utility software (on 5V4-inch

disks) straightforward and uncom

plicated for the most part, although

not an automatic process. The fin

er points of configuration require

a considerable amount of user in

teractivity. In addition to a driver for

Windows, the package provides

drivers for AutoCAD, Lotus 1-2-3,

WordPerfect, Microsoft Word, Ge

neric CAD, and other applications.

The board has several jumpers

that may require resetting if the fac

tory defaults cause conflicts with

other devices. The manual warns

of such incompatibilities, stating

that they're due to certain design

characteristics of IBM AT-compat-

ible systems, which require all

boards to use a certain area of

memory. While I didn't experience

any problem using the board on a

fairly "plain vanilla" 386SX/16, the

documentation warns that "you

may experience problems using

the MaxGraphics/16 along with oth

er peripheral cards." This would

tend to make me feel uneasy

about installing this board on a sys

tem with multiple peripherals like

sound cards, a hand scanner, avid-

eo capture board, a SCSI or pro

prietary CD-ROM controller, or oth

er such devices. With these

CSS LABORATORIES

1641 McGaw Ave.

Inine, CA 92714

(714) 852-8161

List price: $325 lor 512K

configuration; $395 for 1MB
configuration

devices in your system, you'd

need to be ready to resolve inter

rupt and other conflicts that might

arise with this card.

With the CSS MaxGraphics/16,

as with the other boards, you

need to assess your needs, study

our Test Lab results, and deter

mine how willing and able you are

to tinker with the hardware.

TOM BENFORD

Circle Reader Service Number 306

GLAD SYSTEMS
FLASH VIEW
A three-quarter-length American-

made board with 1MB of video

RAM already installed, the Glad

Systems Flash View offers afford

able Windows/GUI acceleration.

Like the CSS MaxGraphic/16,

the Glad Systems Flash View has

an extra-edge connector on its top

side. According to the Flash View

documentation, thisfeatureconnec-

tor is an "auxiliary video connec

tor which provides support for

future video applications." A bold

notation in the system-require

ments section of the manual advis

es that any other VGA or non-VGA

GLAD SYSTEMS

404 S. Abbot Ave.

Mllpltas, CA 95035
(408) 456-8888

List price: $295
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video board in the

computer system must be

removed or disabled prior to install

ing the Flash View, thus confirming

that it cannot be used in concert

with another video adapter. A sin

gle 15-pin D connector is located

on the board's metal mounting

bracket.

The software includes drivers

for Windows as well as for Au

toCAD, AutoShade, VersaCAD,

Generic CAD, Microsoft Word

5.0, Ventura Publisher, WordPer

fect 5.1, Lotus 1-2-3, Symphony,

GEM 2.X/3.X, and several other ap

plications. Setting up the drivers

for Windows is simple and straight

forward. But installing drivers for

some of the other applications

may require manually copying

the required files from the driver

disk into the application's subdi

rectory and then running the ap

plication's configuration utility to ac

tivate the newly installed drivers.

Jumpers are provided for adjust

ing configuration parameters to

optimize the monitor and other sys

tem components and to resolve

any device conflicts that might

arise. To install the board, you sim

ply insert it into any available three-

quarter-length 16-bit slot and load

the driver software.

The user's manual provided

with the Flash View is among the

best of those for all the boards cov

ered here. It's well written, excep

tionally well organized, and great

in its troubleshooting advice.

You'll also appreciate the plenti

ful technical information, compo

nent illustrations, and jumper-set

ting diagrams and charts.

With regard to performance, the

Flash View was a pleasant sur

prise. Applications under Win-
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ing the Flash View, thus confirming 
that it cannot be used in concert 
with another video adapter. A sin
gle 15-pin D connector is located 
on the board's metal mounting 
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for Windows as well as for Au
toCAD, AutoShade, VersaCAD, 
Generic CAD, Microsoft Word 
5.0, Ventura Publisher, WordPer
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\bu canget your feet wet, or

plumb unimaginable depths.

In a way, it's a lot like CompuServe.

CompuServe members who join for the basics

quickly discover an ocean of opportunity. Like at-

home shopping, financial data, travel information

and reservations, entertainment, and free time to

sharpen their online skills.

Computer professionals who join to access a

wealth of high-tech expertise find much more. Like

sophisticated research tools, hardware and software

support forums, and lots of free software and share

ware. In fact, no other information service offers the

number and quality of choices that CompuServe does.

Now, for just $7.95 a month, and a one-time

membership fee, you get all the basics as often as

you like: news, sports, weather, shopping, a com

plete encyclopedia, and much more, plus up to 60

E-mail messages a month. And, there are lots of

other valuable services available on a nominal pay-

as-you-use basis.

To make the right choice in selecting an inter

active service, pick the one that will always help you

get the most out of your computer. For more infor

mation or to order CompuServe, see your computer

dealer or call 1 800 848-8199. Outside the United

States, call 614 4S7-0802.

CompuServe*
The information service you won't outgrow.
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'

dows 3.0 typically ran two to three

times faster with the Flash View

card than with the review system's

Oak Technology VGA board.

Flash View is a no-frills board that

comes in a plain package and

does exactly what it claims: It sig

nificantly speeds up video process

ing and provides excellent image

resolution without flicker even in

the superextended video modes.

These factors make the Glad Sys

tems Flash View a highly attractive

and affordable choice for those

looking for more speed in Win

dows and other GUI applications.

TOM BENFORD

Circle Reader Service Number 307

MITSUBISHI ELECTRONICS

AMERICA

5757 Plaza Dr., P.O. Box 6007

Cypress, CA 90630-0007

(800) 643-2515

List price: $599

MITSUBISHI
DIAMOND SCAN 14
Mitsubishi's monitors have

grown more attractive over the

years, both in physical styling

and technical advancement. The

Diamond Scan 14 is a represen

tative example of this continuing

form-and-function evolution.

While the monitor makes a

good viewing choice for the inter

mediate user, it also offers the

superhigh resolutions often

required by power users. The 14-

inch monitor uses Mitsubishi's Dia

mond Scan screen-matrix technol

ogy to produce excellent color

rendition and screen contrast,

and it's mounted atop a remova

ble tilt-swivel base that makes it

easy to adjust the screen for the

best viewing position and angle.

You'll find the power switch con

veniently located at the lower right

corner of the screen and all of the

viewing adjustment controls nes

tled comfortably under the video

display. The usual complement of

knobs to control horizontal size, hor

izontal position, vertical size, and

vertical position are all located

right up front for easy access.

The system I used with the Dia

mond Scan 14 was an i486-

based PC running at 33 MHz

with a 1 MB Truevision Video VGA

with Overlay board. The Truevi

sion board is a high-end Super

VGA card capable of the 1280 x

768 256-color mode as well as

support for NTSC recordable vid

eo and overlay.

The Diamond Scan 14 had no

problems running my Windows

3.0 applications with this hard

ware configuration in 1024x 768

256-color mode, 800 x 600

mode, or other modes. Image clar

ity was very good, as was the

color saturation and separation.

Moire patterns were quite evi

dent anytime a close grouping of

vertical lines appeared on the

screen, and this condition also af

fected the corner resolution on

some images as well. The moire

patterns were particularly notice

able and visually annoying with

TIMED TESTS OF ACCELERATOR CARD PERFORMANCE

We ran this series of tests under Windows 3.0 in 640 x 480 mode. The Trident card is included by way of contrast

to show how much faster our featured accelerator boards are. In these tests, the lower the numbers, the better the

performance.

TEST

Windows Write

Works Flyer

Works Spreadsheet

Spreadsheet

Pie Chart

Spreadsheet

Bar Chart

Desktop Published

Document

Averaged

Performance Index

ATI Graphics

ULTRA

4.50

7.69

3.59

2.53

2.22

7.06

4.60

CSS

MaxGraphics 16

4.57

8.03

3.85

2.75

2.38

7.25

4.81

Glad Systems

Flash View

4.63

7.13

3.94

2.78

2.60

7.59

4.78

Number Nine

#9GXi LITE

4.62

7.81

4.34

2.69

2.32

7.47

4.88

STB

WINDX

4.60

7.80

3.75

2.72

2.44

7.35

4.78

Trident 25GK

VGA (default)

10.28

9.18

5.50

4.06

2.85

15.60

7.91

Weitek Power

lor Windows

5.28

8.18

4.68

2.97

2.66

7.47

5.21
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superhigh resolutions often 
required by power users. The 14-
inch monitor uses Mitsubishi's Dia
mond Scan screen-matrix technol
ogy to produce excellent color 
rendition and screen contrast, 
and it's mounted atop a remova
ble tilt-swivel base that makes it 
easy to adjust the screen for the 
best viewing position and angle. 

You 'll find the power switch con
veniently located at the lower right 

corner of the screen and all of the 
viewing adjustment controls nes
tled comfortably under the video 
display. The usual complement of 
knobs to control horizontal size, hor
izonta� position, vertical size, and 
vertical position are all located 
right up front for easy access. 

The system I used with the Dia
mond Scan 14 was an i486-
based PC running at 33 MHz 
with a 1 MB Truevision Video VGA 
with Overlay board. The Truevi
sian board is a high-end Super 
VGA card capable of the 1280 x 
768 256-color mode as wel l as 
support for NTSC recordable vid
eo and overlay. 

The Diamond Scan 14 had no 
problems running my Windows 
3.0 applications wi th this hard
ware configuration in 1024 x 768 
256-color mode, 800 x 600 
mode, or other modes. Image clar
ity was very good, as was the 
color saturation and separation. 

Moire patterns were quite evi
dent anytime a close grouping of 
vertical lines appeared on the 
screen, and this condition also af
fected the corner resolution on 
some images as well. The moire 
patterns were particularly notice
able and visually annoying with 

TIMED TESTS OF ACCELERATOR CARD PERFORMANCE 
We ran this series of tests under Windows 3.0 in 640 x 480 mode. The Trident card is included by way of contrast 
to show how much faster our featured accelerator boards are. In these tests. the lower the numbers, the better the 
performance. 

TEST An GraphiCS ess Glad Systems Number Nine STB Trident 256K Wellek Power 
ULTRA MalGraphlcs 16 Flash View #9GXI lITE WIND X VGA (default) for Windows 

Windows Write 4.50 4.57 4.63 4.62 4.60 10.28 5.28 

Works Flyer 7.69 8.03 7.13 7.81 7.80 9.18 8.18 

Works Spreadsheet 3.59 3.85 3.94 4.34 3.75 5.50 4.68 

Spreadsheet 2.53 2.75 2.78 2.69 2.72 4.06 2.97 
Pie Chart 

Spreadsheet 2.22 2.38 2.60 2.32 2.44 2.85 2.66 
Bar Chart 

Desktop Published 7.06 7.25 7.59 7.47 7.35 15.60 7.47 
Document 

Averaged 4.60 4.81 4.78 4.88 4.78 7.91 5.21 
Performance Index 
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DISPLAYMATE TESTS OF ACCELERATOR CARD PERFORMANCE

The figures below are display-speed indexes for text and graphics; they are weighted averages of a variety of video
operations. These indexes indicate how quickly images can be accessed and drawn on the display. They also

indicate performance relative to the performance of three systems: an IBM PC with CGA, an IBM AT (8 MHz) with
EGA, and a PS/2 Model 70 (25 MHz) with VGA. Higher numbers indicate better performance.

PERFORMANCE ATI Graphics CSS Glad Systems Number Nine STB Trident 256K Weitek Power

RELATIVE TO ULTRA MaxGraphics 16 Flash View #9GXi LITE V/INDX VGA (default) lor Windows

IBM PC with CGA

Text

Graphics

11.7

6.0

12.7

4.5

12.4

4.1

9.0

4.8

16.1

5.2 4.1

11.3

5.7

IBM AT with EGA

Text

Graphics

4.1

2.7

3.5

1.9

3.4

1.7

2.8

2.1

4.1

2.3

2.0

1.7

3.6

2.6

PS/2 Model 70

with VGA

Text

Graphics

2.5

1.9

2.0

1.2

1.9

1.0

1.6

1.3

2.2

1.4

0.9

1.0

2.1

1.8

fine dot patterns, as in the bor

ders of many Windows applica

tions such as Microsoft Works or

Word. Screen flicker, otherwise

unnoticeable, made these gray-

border areas "strobe," which Is a

major cause of eye fatigue.

The Mitsubishi monitor also

showed some image persistence

with fast-moving, high-contrast

graphics. Simply described,

when a light-colored object

moved quickly across a dark back

ground (as in moving the mouse

pointer), a slight ghost image,

something like a short tail on a

comet, followed the object.

Quickly switching from text to

graphics mode and vice versa

caused a noticeable screen

bounce, especially when switch

ing from one view to another

inside an application. With DOS

applications such as Microsoft

Works, this screen bounce was

quite pronounced when switch

ing a spreadsheet view from the

worksheet to a bar graph repre

sentation of the same information

in another window. Since every

thing runs under graphics mode

in Windows, however, screen

bounce wasn't a problem there.

If you're in the market for a

good-looking Super VGA monitor

capable of running in the extend

ed video modes, take a look at

the Mitsubishi Diamond Scan 14.

TOM BENFORD

Circle Reader Service Number 308

NEC MULTISYNC 4FG
The MultiSync 4FG features a 15-

inch "flat square" screen that is

certainly one of the best comput

er video displays I've ever seen.

The 4FG's screen is almost flat

(or at least much less curved

NEC TECHNOLOGIES

1255 Michael Dr.

Wood Dale, IL 61019

(708) 860-9500

List price: $949

than those of other monitors), and

the screen's corners are at right

angles rather than rounded as on

other monitors. Consequently,

you have a viewing perspective

quite different from that of tradi

tional CRTs with their curved

screens and rounded corners.

Viewed directly from the cen

ter, the screen appears to bow in

slightly at both sides, but if you

move your head slightly to the

right or left of center, the sides

then appear to be perfectly

straight. I found the video display

very easy to view from any angle.

A built-in, nonremovable tilt-swiv

el base facilitates positioning the

monitor at the ideal viewing angle

for any user.

You'll find all controls on the

4FG front-mounted for easy ac

cess. Look for the power switch

with illuminated indicator at the low

er right.front corner; knobs for ad

justing the brightness and contrast

are bottom-mounted next to it.

NEC provides 11 other controls for

configuring the display; these are

hidden from sight behind a door

on the lower left portion of the

front panel. Soft-touch push-button

controls allow you to adjust the im

age size and position; four buttons

laid out like a cursor keypad are

provided for these functions.
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DISPLAYMATE TESTS OF ACCELERATOR CARD PERFORMANCE 
The fjgures below are display-speed indexes for text and graphics; they are weighted averages of a variety of video 
operations. These indexes indicate how quickly images can be accessed and drawn on the display. They also 
indicate performance relative to the performance of three systems: an IBM Pc} with eGA, an IBM AT (8 MHz) with 
EGA, and a PS/2 Model 70 (25 MHz) with VGA. Higher numbers indicate better periormance. 

PERFORMANCE An Graphics CSS Glad Systems Number Nine STS Tndent 2S6K Weltek Power 
RELATIVE TO ULTRA MaxGraphlcs 16 Flash View :t9GX. UTE \"/IND X VGA (default) for Wrndows 

IBM PC wilh CGA 
Text 11.7 
Graphics 6.0 

IBM AT wilh EGA 
Text 4.1 
Graphics 2.7 

PS/2 Model 70 
with VGA 

Text 2.5 
Graphics 1.9 

fine dot patterns, as in the bor
ders of many Windows applica
tions such as Microsoft Works or 
Word. Screen flicker, otherwise 
unnoticeable, made these gray
border areas "strobe," which is a 
major cause of eye fatigue. 

The Mitsubishi monitor also 
showed some image persistence 
with fast-moving, high-contrast 
graphics. Simply described, 
when a light-colored object 
moved quickly across a dark back
ground (as in moving the mouse 
pointer), a slight ghost image, 
something like a short tail on a 
comet, followed the object. 

Quickly switching from text to 
graphics mode and vice versa 
caused a noticeable screen 

12.7 12.4 9.0 
4.5 4.1 4.8 

3.5 3.4 2.8 
1.9 1.7 2.1 

2.0 1.9 1.6 
1.2 1.0 1.3 

bounce, especially when switch
ing from one view to another 
inside an application. With DOS 
applications such as Microsoft 
Works, this screen bounce was 
quite pronounced when switch
ing a spreadsheet view from the 
worksheet to a bar graph repre
sentation of the same information 
in another window. Since every
Ihing runs under graphics mode 
in Windows, however, screen 
bounce wasn' t a problem there. 

If you're in the market for a 
good-looking Super VGA monitor 
capable of running in the extend
ed video modes, take a look at 
the Mitsubishi Diamond Scan 14. 
TOM BENFORD 

Circle Reader Service Number 308 

NEC MULTISYNC 4FG 
The MultiSync 4FG features a 15-
inch "flat square" screen that is 
certainly one of the best comput
er video displays I've ever seen . 

The 4FG's screen is almost flat 
(or at least much less curved 

NEC TECHNOLOGIES 
1255 Michael Or. 
Wood Dale, IL 61019 
(708) 860-9500 
List price: $949 

16.1 8.8 11.3 
5.2 4.1 5.7 

4.1 2.0 3.6 
2.3 1.7 2.6 

2.2 0.9 2.1 
1.4 1.0 1.8 

than those of other monitors) , and 
the screen's corners are at right 
angles rather than rounded as on 
other monitors. Consequently, 
you have a viewing perspective 
quite different from that of tradi
tional CRTs with their curved 
screens and rounded corners. 

Viewed directly from the cen
ter, the screen appears to bow in 
slightly at both sides, but if you 
move your head slightly to the 
right or left of center, the sides 
then appear to be perfectly 
straight. I found the video display 
very easy to view from any angle. 
A built-in. nonremovable tilt-swiv
el base facilitates positioning the 
monitor at the ideal viewing angle 
for any user. 

You'll find all controls on the 
4FG front-mounted for easy ac
cess. Look for the power switch 
with illuminated indicator at the low
er right .front corner; knobs for ad
justing the brightness and contrast 
are bottom-mounted next to it. 
NEC provides 11 other controls for 
configuring the display; these are 
hidden from sight behind a door 
on the lower left portion of the 
front panel. Soft-touch push-button 
controls allow you to adjust the im
age size and position; four buttons 
laid out like a cursor keypad are 
provided for these functions. 
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TEST LAB

A special degauss button instant

ly demagnetizes the CRT, eliminat

ing any accumulated static electri

cal charges that may have collect

ed. A three-position N-1-2 switch,

located next to the degauss but

ton, selects normal, amber, or rose-

tinted screen backgrounds to aid

visibility under certain lighting con

ditions. To compensate for some

nonstandard video adapters, you

can use the monitor's sync

switch, which adjusts the

screen's synchronization signals.

I found the overall image qual

ity of the 4FG superb, with very lit

tle "strobing" on those trouble

some fine dot patterns and abso

lutely no moire patterning at all. Al

though there was some slight

image lag (also referred to as

persistence) with fast-moving

graphics on high-contrast back

grounds, this was negligible and

much less noticeable than on

most of the other monitors re

viewed in this month's Test Lab.

The MultiSync 4FG can handle

all video modes and resolutions up

to and including 1024 x 768 with

256 colors, interlaced or noninter

laced, which makes it compatible

with just about any video adapter

available. I used a Truevision Vid

eo VGA with Overlay card which

has 1MB of RAM and a Tseng

4000 chip set on it during my re

view of the NEC, and the video

from this card never looked better.

The MultiSync 4FG's excellent

color and resolution, luxurious 15-

inch screen, and innovative tech

nological features make it an ex

cellent choice for anyone who

needs—or wants—outstanding vid

eo even in the Super VGA modes.

TOM BENFORD

Circle Reader Service Number 309

All Benchmark/Performance Test

ing is conducted by Computer Prod

uct Testing Services {CPTS), an

independent testing and evalua

tion laboratory based in Ma-

nasquan, New Jersey. Every effort

has been made to ensure the ac

curacy and completeness of this da-

la as of the date of testing. Perform

ance may vary among samples.
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DISPLAYMATE MONITOR EVALUATION TESTS

Pass=1 Fail=0

Screen uniformity and flicker

Freedom from background interference

Dark screen

Geometric linearity

Circular test pattern

Horizontal vs. vertical line thickness

Line brightness vs. thickness

Defocusing and blooming test

Raster visibility

Resolution

Corner resolution

Normal and reverse video resolution

Line moire pattern

Fine line moire pattern

Dot moire pattern

Fine dot moire pattern

Horizontal color registration

Vertical color registration

Horizontal color registration blink test

Vertical color registration blink test

64 intensities for primary colors

Color timing

Digital color timing

White-level shift

Black-level shift

Two-dimensional streaking

Streaking and ghosting

Persistence test

Screen regulation

Local regulation distortion

Screen snow test

Scroll flicker test

Text-graphics mode switching

TOTAL TEST SCORES

Amdck

AM 738+

1

1

1

1

1

1

1

0

1

■

1

!

0

1

1

1

1

1

1

1

1

1

0

1

1

1

1

0

0

0

0

1

0

25

Mitsubishi

Diamond

Scan 14

1

1 -

1

1

1

1

1

1

1

0

0

1

1

0

0

1

1

1

1

1

1

1

0

1

1

1

1

0

0

0

1

1

0

24

NEC Sony

tfultiSync CPD-1304S

4FG

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0

0

0

1

1

1

30

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0

0

0

1

1

0
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TEST LAB 

A special degauss button instant
ly demagnetizes the CRT, eliminat
ing any accumulated static electri
cal charges that may have collect
ed. A three-position N-1-2 switch, 
located next to the degauss but
ton, selects nonmal, amber, or rose
tinted screen backgrounds to aid 
visibility under certain lighting con
ditions. To compensate for some 
nonstandard video adapters, you 
can use the monito r's sync 
switch, which adjusts the 
screen's synchronizat ion signals. 

I found the overall image qual
ity of the 4FG superb, with very lit
tle "strobing" on those trouble
some fine dot patterns and abso
lutely no moire patterning at all. Al
though there was some slight 
image lag (also referred to as 
persistence) wi th fast-moving 
graphics on high-contrast back
grounds, this was negligible and 
much less noticeable than on 
most of the other monitors re
viewed in this month's Test Lab. 

The MultiSync 4FG can handle 
all video modes and resolutions up 
to and including 1024 x 768 with 
256 colors, interlaced or noninter
laced, which makes it compatible 
with just about any video adapter 
available. I used a Truevision Vid
eo VGA with Overlay card which 
has 1MB of RAM and a Tseng 
4000 chip set on it during my re
view of the NEC, and the video 
from this card never looked better. 

The MultiSync 4FG's excellent 
color and resolution, luxurious 15-
inch screen, and innovative tech
nological features make it an ex
cellent choice for anyone who 
needs-orwants-outstanding vid
eo even in the Super VGA modes. 
TOM BENFORD 

Circle Reader Service Number 309 

AU Benchmark/Performance Test
ing is conducted by Computer Prod
uct Testing Services (ePTS), an 
independent testing and evalua
tion laboratory based in Ma
nasquan, New Jersey. Every effort 
has been made to ensure the ac
curacy and completeness of this da
ta as of the date of testing. Perform
ance may vary among samples. 
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Get the best ofWindows and OS/2
without learning all this.

October 30, 1990

Sure, you want to get your PC flying.

With features like multiple open applica

tions and background printing. Maybe
even the ability to maintain your host con

nection while you work on something else.

But for that you need Windows or

OS/2. Which means you also need to

learn enough to get a pilot's license. And

spend enough on hardware and
software for a down payment

on a jet.

But with new Software Carousel,

you can get the biggest benefits

of Windows and OS/2 by doing
almost nothing.

It's #1 in task switching

software.
Software Carousel got to be a best

seller because it works. Simply and
reliably. Day in and day out.

And because it gives you the single

most practical and powerful function of
OS/2 and Windows-the ability to quickly

switch from one application to another.

Simply load your programs as usual in
individual Software Carousel work areas

(it handles up to 12). Then switch

instantly from one to another with j ust
a keystroke. Each program gets as much

RAM as it needs. And all your programs

look and act just like they always did.
Best of all, nearly any program that

now runs on your PC will work with

Software Carousel. Even RAM resident

utilities, graphics programs and network

software. And Software Carousel works
on all types of PCs. So you can have the

kind of multi-application capability you
want, without buying anything new.

Now with Print'N'Run.

Thanks to Print'N'Run, new Software

Carousel is also an advanced print handler.
One that quickly takes over your printing

jobs by accepting all the output bound for

the printer, then sending it to the printer

as fast as it can take it.

While your printer keeps running, you

can keep working in the same application.
Or switch to another Software Carousel

work area running a different application.
No more wasted time

waiting for your

printer. No

more lost

productivity.

OLE. A netwoi
idea whose tinuP
has come.

OLE is the optional
Open Link Extender*

for Software Carousel.

And it could be the best

thing to happen to net'

works since OS/2 itself.

With OLE and Software

Carousel, you can connect to

any host or service over a network-

whether it's a mainframe, a mini, etc-

then "switch away" to work on another

application, and not lose your connection.
OLE even makes sure that incoming

data is received, even though your PC may

be occupied with another application.!

And OLE works with all kinds of

connection software. Including IBM,

Attachmate, and others. Without

changes to your hardware or software.

Even the experts agree.

Garry Ray, writing for PC Week, said,

"Of these alternative operating environ
ments {OS/2, DesqView and Soft

ware Carousel), Carousel may be

the best choice of the day."

Barry Simon ofPC Magazine
concurred with,"... I find it

difficult to imagine using my

computer without Carousel.

This package has become

an essential tool and one

that I strongly

recommend."

So if you really want
the major benefits of

Windows and OS/2,

don't get grounded

with high cost and

mind-bending complexity.

Take off today with Software

Carousel. It's easy. And it's just $89.95.

SoftLogic Solutions, Inc.

One Perimeter Road, Manchester, NH 03103

Available at software dealers everywhere.

Or, order direct by calling toll-free.

Call 800-272*9900
(603-627-9900 in NH)

SoftLogic
SOLUTIONS

StJtmre CifMiMl, OLE,C^ Linfe iatmJH md PnnrN'Rim are n^

*Open Link Extender is sold separately. tReqiiires NetBIOS connection.
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Get the best of Windows and OS/2 
without learning all this. 

Sure, you want to get your PC flying. 
With features like multiple open applica
tions and background printing. Maybe 
even the ability to maintain your host con
nection while you work on something else. 

But for that you need Windows or 
OS/2. Which means you also need to 
learn enough to get a pilot's license. And 

spend enough on hardware and 
software for a down payment 
on a jet. 

But with new Software Carousel, 
you can get the biggest benefits 
of Windows and 0512 by doing 

i::-==:''''::' almost nothing. 
~~.:..-:: It's #1 in task switching 

software. 
Software Carousel got to be a best

seller because it works. Simply and 
reliably. Day in and day out. 

And because it gives you the single 
most practical and powerful function of 
OS/2 and Windows-the ability to quickly 
switch from one application to another. 

Simply load your programs as usual in 
individual Software Carousel work areas 
(it handles up to 12). Then switch 
instantly from one to another with just 
a keystroke. Each program gets as much 
RAM as it needs. And all your programs 
look and act just like they always did. 

Best of all, nearly any program that 
now runs on your PC will work with 

"~=1$8995 
SoftLogic Solutions, Inc. 

Software Carousel. Even RAM resident 
utilities, graphics programs and network 
software. And Software Carousel works 
on all typeS of PCs. So you can have the 
kind of multi-application capability you 
want, without buying anything new. 
Now with Print'N'Run. 

Thanks to Print'N'Run, new Software 
Carousel is also an advanced print handler. 
One that quickly takes over your printing 
jobs by accepting all the output bound for 
the printer, then sending it to the printer 
as fast as it can take it. 

While your printer keeps running, you 
can keep working in the same application. 
Or switch to another Software Carousel 
work area running a different application. 

No more wasted time 
waiting for your 
printer. No 
more lost 
productivity. 
OLll. A netw·o~ 
idea whose 
has come. 

OLE is th1ee(~~~\~, 
Open Link El 
for Software Carousel. 
And it could be the best 
thing to happen to· net
works since 05/2 itself. 

With OLE and Software 
Carousel, you can connect to 

Or, older direct by calling toU'rree. 

One Perimeter Road, Manchester. NH 03103 
Call 800-272·9900 

(60J.627-9900 in NH) 

any host or service over a network
whether it's a mainframe, a mini, etc.
then "switch away" to work on another 
appli~tion, and not lose your connection. 

OLE even makes sure that incoming 
data is received, even though your PC may 
be occupiec! with another application. t 

And OLE works with all kinds of 
connection software. Including IBM, 
Attachmate, and others. Without 
changes to your hardware or software. 
Even the experts agree. 

Garty Ray, writing for PC Week, said, 
"Of these alternative operating environ-

ments (OS/2, DesqView and Soft
ware Carousel), Carousel may be 
the best choice of the day." 

Barty Simon of PC Magazine 
concurred with, " .. . I find it 
difficult to imagine using my 

computer without Carousel. 
This package has become 

an essential tool and one 
that I strongly 

recommend," 
So if you really want 

the major benefits of 
Windows and 0512, 
don't get grounded 

with high cost and 

today with Sof1twa:re 
Carousel. It's easy. And it's just $89.95. 

s.:a-c-.t,cu.ClpcDl.N.WndrrIrldPmr'N'Rc~mdem.bor"-'~fismLoptSol.D;q.Otbat..llllllCl_aa..bCl'...-....... tl .. ~-a.@I9IOSlS. 
-open Link Extender is IOld separately. tRtquires Ner:BIOS connection. 
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TEST LAB

NUMBER NINE
#9GXi LITE
Number Nine's #9GXi LITE is the

most technically sophisticated

graphics accelerator board re

viewed here; it's intended for the

serious power user who needs

the advanced capabilities it deliv

ers, particularly for CAD applica

tions. With a price tag that starts

at $995 for the basic configura

tion, it's not for the casual or budg

et-conscious PC user. The review

unit had a RAM option installed,

adding to the price of the board.

Innovative is perhaps the best

word for an overall description of

the #9GXi LITE. At the heart of

this half-length board is the Tex

as Instruments Tl 34020 graphics

A NOTE ON PRICES

With computer products changing

more rapidly than ever and with op

tions more plentiful than ever, com

puter prices can be a tricky busi

ness.

It pays to keep the following

points in mind:

Street prices can be consider

ably lower than fist prices. Shop

ping around helps you find the

best price.

Because computer technology

evolves so rapidly, a product may

have changed by the time our re

view sees print. Verify configura

tion details with manufacturers or

vendors before you buy.

Because consumers are more

sophisticated than ever about

what they want in computer prod

ucts and because manufacturers

have responded with more options

and configurations than ever, one

computer model may be subject to

dozens of variations, each with a

slightly different price.

At COMPUTE, we make every

effort to verify prices and differen

tiate between the price for a re

view configuration and the price

for a standard configuration. It's

still a good idea, however, to call

the manufacturer or vendor to

make sure that the configuration

you want matches the price you

have in mind.
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NUMBER NINE COMPUTER

18 Hartwell Ave.

Lexington, MA 02173

(800) GET NINE

(617) 674-0009

List price: $995 lor Level 20 (1MB

VRAM); $1,024 lor Level 21 (1MB
VRAM and 1MB DRAM)

coprocessor chip. This special

graphics processing unit (GPU)

is optimized for graphics func

tions: At 10 MIPS {Millions of In

structions Per Second), it's faster

than the CPU of the IBM PC,

which runs at 9 MIPS. Because

the GPU frees the CPU to do its

work, your system can move

right along.

The graphics processor is sup

ported by several other proces

sors and support chips, including

the Tl 40 MFLOP (Math Floating

Logical Operations Processor)

and 128K static RAM. The board

supports up to 4MB of DRAM for

offscreen bitmaps and instruction

memory as well as up to 2MB of

high-speed VRAM. Two proprie

tary Number Nine ASICs (Appli

cation Specific Integrated Cir

cuits) and flash BIOS memory

contribute to the overall speed of

the board and make its amazing

zoom, pan, scroll, and virtual

screen capabilities possible.

In addition to being a high

speed graphics coprocessor, the

#9GXi LITE has its own on-board

Super VGA chip, so it can be

used as the sole video board in

a PC. One of the features I par

ticularly like about the #9GXi

LITE is its VGA pass-through con

nector, which permits you to use

your own favorite VGA card in

stead of the on-board VGA, so

your current video board doesn't

have to become obsolete. This fea

ture is especially appealing to

me, since my standard video

board is an expensive (about

$1,000) Truevision Video VGA

with Overlay.

By using the incfuded VGA

loop-through ribbon cable to con

nect the #9GXi LITE to my Truevi

sion board, I have the best of

both worlds: the dazzling speed

and unparalleled image-manipu

lation capabilities of the #9GXi

LITE and the Super VGA resolu

tion and recordable video output

of my Truevision.

The unique features of the

#9GXi LITE don't stop there, how

ever. In addition to the 15-pinDcon-

nector, a multicolored status LED

is located on the mounting brack

et. This LED indicates flash mem

ory loading as well as proper op

erational condition of the board.

A monitor cable provided with

the #9GXi LITE facilitates connect

ing the card to monitors with four

discrete BNC jacks (a type of

shielded cable connector). You al

so get a VGA terminator plug

that works with the pass-through

connector when it's used. Soft

ware comes on both 31/2-inch

and 51/4-inch disks. The user's

manual is excellent.

Without a doubt, the video-ma

nipulation features of the #9GXi

LITE make it unique among this

month's boards. For example, the

board supports a superfast hard

ware zoom feature that increases

or decreases screen magnifica

tion by two, four, or eight times;

it takes but a single keystroke to

activate the zoom and only 1/eo

second for the screen to regen

erate at the desired zoom level.

Virtual screen panning and scroll

ing are also possible, since the

board supports resolutions up to

2048 x 1024. In these resolu

tions, the screen becomes a mov

able "viewport" on a much larger

picture that you can see by mov

ing the cursor beyond the screen

edge to scroll.

AutoCAD users will appreciate

TEST LAB 

NUMBER NINE 
#9GXi LITE 
Number Nine's #9GXi LITE is the 
most technically sophisticated 
graphics acceleralor board re
viewed here: it 's intended for the 
serious power user who needs 
the advanced capabilities it deliv
ers, particularly for CAD applica
tions. With a price tag that starts 
at $995 for the basic configura
tion, it's not for the casual or budg
et-conscious PC user. The review 
unit had a RAM option installed, 
adding to the price of the board. 

Innovative is perhaps the best 
word for an overall description of 
the #9GXi LITE. At the heart of 
this half-length board is the Tex
as Instruments TI34020 graphics 

A NOTE ON PRICES 
With computer products changing 
mOfe rapidly than ever and with op
lions more plentiful than ever, com
puter prices can be a tricky busi
ness. 

n pays to keep the following 
points in mind: 

Street prices can be consider
ably lower than list prices. Shop
ping around helps you find the 
best price. 

Because computer technology 
evolves so rapidly, a product may 
have changed by the time our re
view sees print. Verify configura
tion details with manufacturers or 
vendors before you buy. 

Because consumers are more 
sophisticated than ever about 
what they want in computer prod
ucts and because manufacturers 
have responded with more options 
and configurations than ever, one 
computer model may be subject to 
dozens of variations, each with a 
slightly different price. 

At COMPUTE, we make every 
effort to verify prices and differen· 
tiate between the price for are· 
view configuration and the price 
for a standard configuration. It's 
still a good idea. however. to call 
the manufacturer or vendor to 
make sure that the configuration 
you want matches the price you 
have in mind. 
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NUMBER NINE COMPUTER 
18 Hartwell Ave, 
Lexlnglon, MA 02173 
(800) GET NINE 
(617) 674-0009 
L1sl pllce: $995101 Level 20 (1MB 
VRAM); $1,024101 Level 21 (1MB 
VRAM and 1MB DRAM) 

coprocessor Chip. This special 
graphics processing unit (GPU) 
is optimized for graphics func
tions: At 10 MIPS (Millions of In
structions Per Second), it's faster 
than the CPU of the IBM PC, 
which runs at 9 MIPS. Because 
the GPU frees the CPU to do its 
work, your system can move 
right along. 

The graphics processor is sup
ported by several other proces
sors and support chips, including 
the TI 40 MFLOP (Math Floating 
Logical Operations Processor) 
and 128K static RAM. The board 
supports up to 4MB of DRAM for 
offscreen bitmaps and instruction 
memory as well as up to 2MB of 
high-speed VRAM. Two proprie
tary Number Nine ASICs (Appli
cation Specific Integrated Cir
cuits) and flash BIOS memory 
contribute to the overall speed of 
the board and make its amazing 
zoom, pan , scroll , and virtual 
screen capabilities possible. 

In addition to being a high
speed graphics coprocessor, the 
#9GXi LITE has its own on-board 
Super VGA chip, so it can be 
used as the sole video board in 
a PC. One of the features I par
ticularly like about the #9GXi 
LITE is its VGA pass-through con
nector, which permits you to use 
your own favorite VGA card in
stead of the on-board VGA, so 
your current video board doesn't 
have to become obsolete. This fea
ture is especially appealing to 
me, since my standard video 
board is an expensive (about 
$1,000) Truevision Video VGA 
with Overlay. 

By using the included VGA 
loop-through ribbon cable to con
nect the #9GXi LITE to my Truevi-

sion board , I have the best of 
both worlds: the dazzling speed 
and unparalleled image-manipu
lation capabilities of the #9GXi 
LITE and the Super VGA resolu
tion and recordable video output 
of my T ruevision . 

The unique features of the 
#9GXi LITE don't stop there, how
ever. In addition to the 15-pin D con
nector, a multicolored status LED 
is located on the mounting brack
et. This LED indicates flash mem
ory loading as well as proper op
erational condition of the board. 

A monitor cable provided with 
the #9GXi LITE facilitates connect
ing the card to monitors with four 
discrete BNC jacks (a type of 
shielded cable connector). You al
so get a VGA terminator plug 
that works with the pass-through 
connector when it's used. Soft
ware comes on both 3Y2-inch 
and 5'1,-inch disks. The user's 
manual is excellent. 

Without a doubt, the video-ma
nipulation features of the #9GXi 
LITE make it unique among this 
month's boards. For example, the 
board supports a superfast hard
ware zoom feature that increases 
or decreases screen magnifica
tion by two, four, or eight times: 
it takes but a single keystroke to 
activate the zoom and only '/60 
second for the screen to regen
erate at the desired zoom level. 
Virtual screen panning and scroll
ing are also pOSSible, since the 
board supports resolutions up to 
2048 x 1024. In these resolu
tions, the screen becomes a mov
able "viewport" on a much larger 
picture that you can see by mov
ing the cursor beyond the screen 
edge to scroll. 

AutoCAD users wi ll appreciate 
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which allow you the creative freedom to customize your documents. And it has the 
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text and graphics. 

But don 't be fooled-the NX-2430 Multi-Font is a very reliable, extremely 
affordable, 24-pin dot matrix. And it's backed by Star's exclusive 2-Year Parts and 
Labor Warranty. For more information, call \ -800-447-4700. 

SCALABLE AUTO 

IL[OI m LANDSCAPE 

~ ~ [FJ 
FONTS EMULATION DISPLAY QUIETMODE LOADING 

IL ~ 
~u;@Ir. v-

IT TAKES A LITTLE EXTRA TO BE A STAR. 
CIn:1e Reader Service Number 113 



TEST LAB

TESTING METHODOLOGY

FOR ACCELERATOR CARDS AND MONITORS

To test our accelerator boards, we used a 16-MHz

80386SX PC equipped with 5%-inch and 3'/2-inch flop

py drives, a 40MB hard drive. 4MB of RAM, and a multi-

frequency Super VGA monitor. We used MS-DOS 5.0

and Windows 3.0 in Enhanced mode, and, for all tests,

we used 640 x 480 16-color mode. For baseline com

parison purposes, we ran our video adapter test suite

on an Oak Technology VGA card with 256K of on-board

RAM. Following are the results of our baseline testing:

Windows Write Test:

Flyer Document Test:

Spreadsheet Preview Test:

Pie Chart Graphics Test:

Bar Chart Graphics Test:

DTP Document Test:

10.28 seconds

9.18 seconds

5.50 seconds

4.06 seconds

2.85 seconds

15.60 seconds

Averaged Performance Index for the default sys

tem board: 7.91 seconds

The Windows Write Test measures the time required to

create a WYSIWYG display of a Windows Write docu

ment incorporating one dozen Bitstream FaceLift fonts

of various sizes. First we loaded the document into RAM,

then we switched windows, and finally we timed the cre

ation of the WYSIWYG display. The Flyer Document Test

measures the time required to create a page view (full-

page print preview) of a sample flyer document with bor

ders, numerous Bitstream Facelift fonts in several point

sizes, and some bitmapped clip art.

The Spreadsheet Preview Test measures the time re

quired to re-create a printed-page preview display after

the spreadsheet data was already loaded in worksheet

format. For this test we used a very dense spreadsheet

with cell data created in six-point type.

The Pie Chart Graphics Test measures the time re

quired to create a pie chart graphical representation of

the numeric information. For this test we used a corpo

rate profit/loss balance sheet spreadsheet file.

The Bar Chart Graphics Test measures the time re

quired to create a bar graph representation of the data

in a personal assets/liabilities spreadsheet file.

The DTP Document Test measures the time required

to generate a page view of a single-page document

incorporating multiple typefaces, type sizes, and nine

bitmapped graphics, along with rules and filled-pattern

boxes.

The Averaged Performance Index is an average of the

elapsed times for these six tests. This average serves

as an overall performance index number for comparison

purposes.

Sonera Technology's DisplayMate Video Utilities soft

ware was also used for establishing software-independ

ent performance indexes for text and graphics with the

test adapters. The DisplayMate Speed Performance Test

utility is a compendium of scores of various tests which

run in fully automated mode. The 35-second test suite pro

vides performance index measurements for both text and

graphics operations relative to an IBM PC (4.77 MHz)

with CGA, an IBM AT (8 MHz) with EGA, and an IBM PS/2

Model 70 {80386 at 25 MHz) with VGA. Running Display-

Mate from the DOS prompt, we used this test utility to meas

ure the video adapter's ability and speed in processing

text and graphics. These tests are useful for determining

the hardware's raw processing power at the base level

without any application software intervention.

To test the four SVGA monitors in this month's lineup,

we used a 33-MHz i486-based PC equipped with dual

5'/4-inch and 3V£-inch high-density drives, an 85MB

hard disk, a 105MB Plus HardCard IIXL, an internal NEC

CDR-83 CD-ROM drive, a Trantor 8-bit SCSI interface

card, a Creative Labs Sound Blaster Pro audio card, 8MB

of RAM, 64K internal caching, a Computer Eyes/RT vid

eo capture card, and a Truevision Video VGA with Over

lay board. The Truevision card has 1MB of video RAM

and uses the popular Tseng 4000 chip set. In addition

to generating all standard and extended VGA modes,

including 1024 x 768 256-color, the Truevision board is

also capable of generating recordable NTSC video (tel

evision) output as well as combining computer VGA vid

eo with NTSC video input

All monitor tests were subjective in nature and were

conducted using the DisplayMate Video Obstacle

Course test suite. The Video Obstacle Course is a series

of 33 test patterns designed to uncover video anomalies

or substandard performance. Common video irregulari

ties, including blooming, defocusing, geometric lineari

ty, moire patterns, flicker, streaking, ghosting, and other

conditions, are diagnosed using the test patterns dis

played. A "jury" of three CPTS staff members scrutinized

each monitor for each test and voted either 1, signifying

the monitor passed the test, or 0, designating failure. The

votes of these three testers were compiled for all of the

tests, and the results were totaled. A perfect score for

the Video Obstacle Course is 33; none of the monitors

tested achieved a perfect score, although two (the NEC

and Sony) came close to achieving perfect marks.

Additionally, we put ail the monitors through the Dis

playMate Video Modes Test Suite to establish their abil

ity to display the following modes correctly:

Modes 0, 1: 40-column color text

Modes 2, 3: 80-column color text

Modes 4, 5: 320 x 200 4-color graphics

Mode 6: 640 x 200 2-color graphics

Mode 7: 80-column monochrome text

Mode 13: 320 x 200-16-color graphics

Mode 14: 640 x 200 16-color graphics

Mode 15: 640 x 350 monochrome graphics

Mode 16: 640 x 350 4- or 16-color graphics

Mode 17: 640 x 480 2-color graphics

Mode 18: 640 x 480 16-color graphics

Mode 19: 320 x 200 256-color graphics

All of the monitors tested passed these tests satisfacto

rily and without incident.

—TOM BENFORD, PRESIDENT

COMPUTER PRODUCT TESTING SERVICES
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TESTING METHODOLOGY 
FOR ACCELERATOR CARDS AND MONITORS 

To test our accelerator boards, we used a 16·MHz 
80386SX PC equipped with 511.-inch and 3'h-inch flop
py drives, a 40MB hard drive. 4MB of RAM, and a multi
frequency Super VGA monitor. We used MS-DOS 5.0 
and Windows 3.0 in Enhanced mode, and, for all tests. 
we used 640 x 480 16-color mode. For baseline com
parison purposes, we ran our video adapter test suite 
on an Oak Technology VGA card with 256K of on-board 
RAM. Following are the results of our baseline testing: 

Windows Write Test: 
Flyer Document Test: 
Spreadsheet Preview Test: 
Pie Chart Graphics Test: 
Bar Chari Graphics Test: 
OTP Document Test: 

10.28 seconds 
9.18 seconds 
5.50 seconds 
4.06 seconds 
2.85 seconds 

15.60 seconds 

Averaged Performance Index for the default sys
tem board: 7.91 seconds 

The Windows Write Test measures the time required to 
create a WYSIWYG display of a Windows Write docu
ment incorporating one dozen Bitstream FaceLift fonts 
of various sizes. First we loaded the document into RAM. 
then we switched windows, and finally we timed the cre
ation of the WYS1W'fG display_ The Flyer Document Test 
measures the time required to create a page view (full
page print preview) of a sample flyer document with bor
ders, numerous Bitstream FaceUft fonlS in several point 
sizes, and some bitmapped clip art. 

The Spreadsheet Preview Test measures the time re
quired to re-create a printed-page preview display after 
the spreadsheet data was already loaded in worksheet 
format. For this test we used a very dense spreadsheet 
with cell data created in six-point type. 

The Pie Chart Graphics Test measures the time re
quired to create a pie chart graphical representation of 
the numeric information. For this test we used a corpo
rate profit/loss balance sheet spreadsheet file. 

The Bar Chart Graphics Test measures the time re
quired to create a bar graph representation of the data 
in a personal assets/liabilities spreadsheet file. 

The DTP Document Test measures the time required 
to generate a page view of a single-page document 
incorporating multiple typefaces, type sizes, and nine 
bitmapped graphics, along with rules and filled-pattern 
boxes. 

The Averaged Performance Index is an average of the 
elapsed times for these six tests. This average serves 
as an overall periormance index number for comparison 
purposes. 

Sonera Technology's DisplayMate Video Utilities soft
ware was also used for establishing software-independ
ent performance indexes for text and graphics with the 
test adapters. The DisplayMate Speed Performance Test 
utility is a compendium of scores of various tests which 
run in fully automated mode. The 35-second test suite pro
vides periormance index measurements for both text and 
graphics operations relative to an IBM PC (4.~7 MHz) 
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with CGA, an IBM AT (8 MHz) with EGA, and an IBM PS/2 
Model 70 (80386 at 25 MHz) with VGA. Running Display
Mate from the OOS prompt, we used this test utility to meas
ure the video adapter's ability and speed in processing 
text and graphics. These tests are useful for determining 
the hardware's raw processing power at the base level 
without any application software intervention. 

To test the four SVGA monitors in this month's lineup, 
we used a 33-MHz i486-based PC equipped with dual 
5V .. -inch and 31fc.inch high-density drives, an 85MB 
hard disk. a 105MB Plus HardCard lIXL. an internal NEC 
CDR-B3 CD-ROM drive, a Trantor 8-bit SCSI interlace 
card, a Creative Labs Sound Blaster Pro audio card, 8MB 
of RAM, 64K internal caching, a Computer Eyes/RT vid
eo capture card, and a Truevision Video VGAwith Over
lay board. The Truevision card has 1 MB of video RAM 
and uses the popular Tseng 4000 chip set. In addition 
to generating ali standard and extended VGA modes. 
including 1024 x 76B 256-color, the Truevision board is 
also capable of generating recordable NTSC video (Iel
evision) output as well as combining computer VGA vid
eo with NTSC video input. 

All monitor tests were subjective in nature and were 
conducted using the DisplayMate Video Obstacle 
Course test suite. The Video Obstacle Course is a series 
of 33 test patterns designed to uncover video anomalies 
or substandard periormance. Common video irregulari
ties. including blooming, defocusing, geometric lineari
ty, moin§ patterns. flicker, streaking, ghosting. and other 
conditions, are diagnosed using the lest patterns dis
played. A "jury" of three CPTS staff members scrutinized 
each monitor for each test and voted either 1, signifying 
the monitor passed the test, or 0, designating failure. The 
votes of these three testers were compiled for all of Ihe 
tests, and the results were totaled. A periect score for 
the Video Obstacle Course is 33; none of the monilors 
tested achieved a periect score, although two (the NEC 
and Sony) came close to achieving periect marks. 

Additionally, we put all the monitors through the Dis
playMate Video Modes Test Suite to establish their abil
ity to display the following modes correctly: 

Modes 0, 1: 
Modes 2, 3: 
Modes 4,5: 
Mode 6: 
Mode 7: 
Mode 13: 
Mode 14: 
Mode 15: 
Mode 16: 
Mode 17: 
Mode 18: 
Mode 19: 

40-column color text 
BO-column color text 
320 x 200 4-color graphics 
640 x 200 2-color graphics 
BO-column monochrome text 
320 x 200-16-color graphics 
640 x 200 16-color graphics 
640 x 350 monochrome graphics 
640 x 3504- or 16-color graphics 
640 x 480 2-color graphics 
640 x 480 16-color graphics 
320 x 200 256-color graphics 

All of the monitors tested passed these tests satisfacto
rily and without incident. 

- TOM BENFORD. PRESIDENT 
COMPUTER PRODUCT TESTING SERVICES 



Jver wish you had a personal mentor who could
answer all your questions about successfully running

your own business?

As most successful business owners will tell you,

aside from having a great idea, developing a profes
sional and effective business plan is the first major
step on your road to

success.

That's where the

Entrepreneur

Magazine's

Developing A

Successful Business

Plan comes in. The

Entrepreneur Business

Planner is the most

complete easiest-to-

use software avail

able to produce your

business plan.

Entrepren

Oevefoning a
Business

For more information,

pricing, and orders
please call

800-VRG-IN07.
Visa, MasterCard,

American Express,

and checks accepted.

Designed bv a panel of

successful senior busi

ness executives ami the

editors of Entrepreneur

Magazine, the

Entrepreneur Business

Planner Software will:

■ Help you organize your

B thoughts and your

objectives regard

ing your start-up or

existing business

venture

■ Help you develop

strategies to meet

those objectives

■ Help you produce a

professional,

detailed business

plan essential for

obtaining the

financing necessary

for your business

Help you pinpoint

and manage problem

easiness tow*-

■

areas

Developing a Successful Business

I'lan is a trademark of Virgin Games,

Inc. ©1992 Virgin Games, Inc. All

rights reserved, virgin is a registered
trademark of Virgin Enterprises, Ltd.

Also features:
Easy-to-Use Interface — The Entrepreneur Business Planner

provides not only 10 sample business forms lo utilize, but also

aids in producing the proper information needed to add

substance to your plan.

Ready-Made Sample Modules for 10 types of businesses:

Contractor, Distribution, Franchise, Mail Order, Manufacturing,

Non Profit, Professional, Restaurant, Retail and Service Business

Industry-Specific Tip Screen — In addition to expert business

advice, this well-rounded program provides samples thai address

Context Sensitive Help Screen — Thai's right! Now you don't

have to wade through one help screen after another to gel the

information you need. Pertineni information is intuitively

accessed based on where you are in the program when you

request help.

Status Matrix — This powerful feature makes il easy to organize

your research and notes and details your progress as you develop

your business plan.

Import and Export Files from popular word processing software

piograms lor professional formatted printed OUtpUL

Before you invest all your time and money in a great idea, invest in a great business planne

Entrepreneur Magazine's DEVELOPING A SUCCESSFUL BUSINESS PLAN

Entrepreneur
Circle Read«r Servica Number 184

• 
Everythinj You Ever Wanted To Know About 

Writing A Ifusiness Plan But Were Afraid To Ask 
E ver w ish you had a personal mentor who could 
answer all your questions about successful ly running 
your ow n business? 

Desigllt,d by a Itrulel of 
su(,-<.~s.IIij( .. 1 senior busi
ness eXf...t.Clltives ';:11 .. 1 the 

editors of Entrepreneur 
IUagazine, the 

As most successful business owners wil l tell you, 
aside from having a great idea, deve loping a profes
sional and effective business plan is the first major 
step on you r road t.o 

Ent'-CI.rellelll- nl.siness 
"Iallne.- Soft ,,,.nrc wiU: 
• Help you organize your success. 

That's w here the 
Entrepreneur 
Magazine's 
Developing A 
Successful Business 
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Entrepreneur Business 
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complete easiest-to
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• Easy-to-Usc Interface - The Entrepreneur Business Planner 
provides not only 10 sample business forms to utilize, but also 
aids in producing the proper information needed to add 
substance to your plan. 

• Ready-Made Sample Modules fo r 10 types of businesses: 
Contractor. Distribution, Franchise. Mail Order, ",·tanufacturing, 
Non Profit, ProfesSional, Restaul'<mt, Retait and $cryice Business 

• Industry-Spe<:ifi c Tip Screen - In addition to expert business 
advice. this \vell-rounded program provides samples that address 
your specific business concerns. 

• Help you produce a 
professional, 
deta iled business 
plan essential for 
obtaining the 
financing necessary 
for your business 

• Help you pinpoint 
and manage problem 
areas 

Developing a Successful Business 
Ptan is a trademark of Virgin Games, 
Inc. C1992 Virgin Games, Inc. All 
rights reser-'ed. Virgin is a registered 
trademark of Virgin Enterprises, ltd. 

• Context Sensitive Help Screen - Thai's right! Now you don't 
have to wade through one help screen after another to get the 
information you need. Pertinent information is intuitively 
accessed based on where you are in the program when you 
request help. 

• Status Matrix - This powerful feature makes it easy to organize 
your research and notes and details your progress as you develop 
your busi ness plan. 

• Import and Export Files from popular wom processing software 
programs for professional formatted Pfinted OUlpul 
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the included Power9 software fea

tures, which present a menu of dis

play options including pans and

zooms, system fonts, definable

macros, and much more.

For any power user with high-

level graphic application de

mands, the #9GXi LITE is the

card of choice.

TOM BENFORD

Circle Reader Service Number 310

SONYCPD-1304S
Sony brings its Trinitron video tech

nology, so popular with consum

er televisions, to the world of PC

computing with its 14-inch CPD-

1304S Multiscan HG model. As

with a Trinitron tube-based tele

vision, the CPD-1304S is a real

treat for the eyes.

This Sony monitor is similar to

the NEC Multisync 4FG, also re

viewed here, in that its screen is al

most flat and features squared cor

ners rather than rounded ones.

Also, as with the NEC, the sides of

the video image seem to bow in

slightly, but this is the result of the

nonstandard screen curvature

and actually improves viewing.

The removable tilt-swivel base

makes adjusting the viewing an

gle easy, and you'll find all of the

CPD-1304S's controls convenient

ly front-mounted.

The CPD-1304S appears very

clean and uncluttered, with mini

mal adornments and controls to

detract from its sleek look. Look for

two knobs at the lower left front cor

ner of the monitor, one for bright

ness and one for contrast. In the
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SONY

Computer Peripheral Products

655 River Oaks Pkwy.

San Jose, CA 95134

(800) 352-7669

List price: $1,029.95

lower right corner you'll find the

power switch and illuminated indi

cator. These are the only controls

provided on the front of the unit.

The lower left side of the monitor

houses the control knobs for adjust

ing horizontal size, horizontal shift

(centering), vertical centering, and

vertical size. An "auto size" switch

is also located on this panel for

use with PS/2 models. This switch,

when set to the lock position, au

tomatically adjusts the timing to the

current VGA mode, thus locking

out any manual adjustments to the

picture size or position.

As with the other monitors cov

ered here, I used a Truevision Vid

eo VGA with Overlay board in a

486 system running at 33 MHz as

the test platform. The Truevision

card has 1MB of video RAM on

board and is capable of 1024 x

768,256-color resolution. The CPD-

1304S had no problems whatsoev

er in this mode, in 800 x 640

mode, or in any of the lower-reso

lution video modes. I found image

clarity and color to be excellent

throughout the various modes.

The CPD-1304S is capable of

running the 1024 x 768 high-res

olution video mode in either inter

laced or noninterlaced mode,

which makes it capable of simu

lating the IBM 8514a (interlaced)

monitor standard as well as ac

commodating the numerous

adapters designed to run in non

interlaced mode at this extreme

resolution. Having this flexibility is

a nice comfort feature, especial

ly for PC owners who want to use

the stock Windows 8514a drivers

or who may be changing their vid

eo cards in the near future.

I noticed some image persis

tence with high-contrast, fast-mov

ing subjects, although it was so

slight as to be almost negligible.

Switching from text to graphics

modes under DOS also caused

some slight image bouncing, al

though I experienced no prob

lems of this kind running applica

tions under Windows.

Moires weren't a problem with

the CPD-1304S at any of the res

olutions. Even tightly spaced ver

tical and horizontal line and dot

patterns didn't produce moires.

"Strobing" occurred with some

fine dot backgrounds, but it

wasn't serious or pronounced

enough to consider it a problem,

since virtually every monitor re

viewed here displayed some strob

ing with these patterns-

Overall, the CPD-1304S

deserves very high marks. I

SOME NOTES ABOUT

WINDOWS/GRAPHICS

SPEEDS

While our tests show the relative

improvement of changing from a

standard Super VGA card to a Win

dows/GUI accelerator card, this is

not the only way to improve the per

formance of Windows and other

graphical applications.

A software product, WinSpeed,

claims to increase display speed

performance under Windows by

200-500 percent. This product

works with over 85 percent of the

Super VGA cards on the market, in

cluding cards from ATI, Paradise,

and Trident, as well as all cards us

ing Tseng 4000 video controllers.

WinSpeed ($79 list) comes from

Panacea (800-729-7420).

A faster CPU also significantly

increases video-processing

speed under Windows and other

GUIs. For example, an i486-

based PC with a Super VGA card

will, in most cases, actually be fast

er than a 386 machine with a GUI

accelerator. This point is worth con

sidering if you intend to upgrade

to a more powerful PC platform in

the near future. If, after upgrading,

you decide you still want faster

performance from Windows and

other graphical applications, you

can always install a GUI

accelerator at that time.

—TOM BENFORD

TEST LAB 

the inctuded Power9 software fea
tures, which present a menu of dis
play options including pans and 
zooms, system fonts, definable 
macros, and much more. 

For any power user with high
level graphic application de
mands, the #9GXi LITE is the 
card of choice. 
TOM BENFORD 

Circle Reader Service Number 310 

SONY (PD-1304S 
Sony brings its Trinitron video tech
nology, so popular with consum
er televisions, to the world of PC 
computing with its 14-inch CPD-
1304S Multiscan HG model. As 
with a Trin itron tube-based tele
vision, the CPD-1304S is a real 
treat for the eyes. 

This Sony monitor is similar to 
the NEC Multisync 4FG, also re
viewed here, in that its screen is al
most flat and features squared cor
ners rather than rounded ones. 
Also, as with the NEC, the sides of 
the video image seem to bow in 
slightly, but this is the result of the 
nonstandard screen curvature 
and actually improves viewing. 

The removable tilt-swivel base 
makes adjusting the viewing an
gie easy, and you'll find all of the 
CPD-1304S's controls convenient
ly front-mounted . 

The CPD-1304S appears very 
clean and uncluttered, with mini
mal adornments and controls to 
detract from its sleek look. Look for 
two knobs at the lower left front cor
ner of the monitor, one for bright
ness and one for contrast. In the 
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SONY 
Computer Peripheral Products 
655 River Oaks Pkwy, 
San Jose, CA 95134 
(800) 352-7669 
list price: $1 ,029,95 

lower right corner you 'll find the 
power switch and illuminated indi
cator. These are the only controls 
provided on the front of the unit. 
The lower left side of the monitor 
houses the control knobs for adjust
ing horizontal size, horizontal shift 
(centering), vertical centering, and 
vertical size. An "auto size" switch 
is also located on this panel for 
use with PS/2 models. This switch, 
when set to the lock pOSition, au
tomatically adjusts the timing to the 
current VGA mode, thus locking 
out any manual adjustments to the 
picture size or position. 

As with the other monitors cov
ered here, I used a Truevision Vid
eo VGA with Overlay board in a 
486 system running at 33 MHz as 
the test platform. The Truevision 
card has 1 MB of video RAM on 
board and is capable of 1024 x 
768, 256-color resolution. The CPD-
13045 had no problems whatsoev
er in this mode, in 800 x 640 
mode, or in any of the lower-reso
lution video modes. I found image 
clarity and color to be excellent 
throughout the various modes. 

The CPD-1304S is capable of 
running the 1024 x 768 high-res
olution video mode in either inter
laced or non interlaced mode, 
which makes it capable of simu
lating the IBM 8514a (interlaced) 
monitor standard as well as ac
commodating the numerous 
adapters designed to run in non
interlaced mode at this extreme 
resolution. Having this flexibility is 
a nice comfort feature, especial
ly for PC owners who want to use 
the stock Windows 8514a drivers 
or who may be changing their vid
eo cards in the near future. 

I noticed some image persis
tence with high-contrast, fast-mov
ing subjects, although it was so 
slight as to be almost negligible. 

Switching from text to graphics 
modes under DOS also caused 
some slight image bouncing , al
though I experienced no prob
lems of this kind running applica
tions under Windows. 

Moi"~s weren't a problem with 
the CPD-1304S at any of the res
olutions. Even tightly spaced ver
tical and horizontal line and dot 
patterns didn't produce moires. 
"Strobing" occurred with some 
fine dot backgrounds, but it 
wasn't serious or pronounced 
enough to consider it a problem, 
since virtually every monitor re
viewed here displayed some strob
ing with these patterns. 

Overall , the CPD-1304S 
deserves very high marks. I 

SOME NOTES ABOUT 
WtNDOWS/GRAPHICS 

SPEEDS 
While our lests show the relative 
improvement of changing from a 
standard Super VGA card to a Win
dows/GUI accelerator card, this is 
not the only way to improve the per
formance of Windows and other 
graphical applications. 

A software product, WinSpeed, 
claims to increase display speed 
performance under Windows by 
200-500 percent. This product 
works with over 85 percent of the 
Super VGA cards on the market, in
cluding cards from ATI, Paradise, 
and Trident, as well as all cards us
ing Tseng 4000 video controllers. 
WinSpeed ($79 list) comes from 
Panacea (800-729-7420). 

A faster CPU also significantly 
increases video-processing 
speed under Windows and other 
GUls. For example, an 1486-
based PC with a Super VGA card 
will, in most cases, actually be fast
er than a 386 machine with a GUI 
accelerator. This point is worth con
sidering if you intend to upgrade 
to a more powerful PC platform in 
the near future. If, after upgrading, 
you decide you still want faster 
performance from Windows and 
other graphical applications. you 
can always install a GUI 
accelerator at that time. 

-TOM BENFORD 



Satisfy
your curiosity
foronly$525*

fnet/cfapedia*

Stay on top of current events,

business trends, sports, the

weather, and the world of

entertainment with USA TODAY3.

Your entire family will benefit

from the complete, regularly

updated Academic American

Encyclopedia from Groiier's?

Keep up-to-date with stock

market quotations on Financial

Market Quotations. Also check

commodities, currencies, options,

and bonds.

No matter what you're interested in, satisfy your

curiosity about the world and the people in it with the

National Videotex Network. Easy to use, with high

resolution graphics, and an even better-looking price.

And the National Videotex Network features AT&T's

state of the art digital network.

For just $5.95 a month, the National Videotex

Network gives you unlimited access 24 hours a day to

over 80 basic services including news, sports,

financial information, games, entertainment,

education, and so much more. And on the National

Videotex Network's MAIL service, you get 60 free
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American Airline's EAASY SABRE®

reservation system lets you shop

for the best fares and make your

flight, hotel and car reservations

online. With EAASY SABREyou

can plan every business trip and

family vacation with ease and

efficiency.

messages a month, with additional messages costing

only 20 <P each.

And only the National Videotex Network offers

Let's CHAT USA". You'll experience "real-time"

conversation on our exclusive, premium service

where you can meet and talk with hundreds of people

throughout the country.

For only $5.95 a month, there's no reason not to

satisfy your curiosity with the National Videotex

Network. Call now and receive your software

absolutely free.

800-336-9096
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Stay on top of current events, 
business trends, sports, the 
weather, and the world of 
entertainment with USA TODA \"'! 

Your entire family will benefit 
from the complete, regularly 
updated Academic American 
Encyclopedia from Grolier's"! 

No matter what you're interested in , satisfy your 
curiosity about the world and the people in it with the 
National Videotex Network. Easy to use, with high 
resolution graphics, and an even better-looking price. 
And the National Videotex Network features AT&T's 
state of the art digital network. 

For just $5.95 a month, the National Videotex 
Network gives you unlimited access 24 hours a day to 
over 80 basic services including news, sports, 
financial information, games, entertainment, 
education, and so much more. fJ1d on the National 
Videotex Network's MAIL service, you get 60 free 

Keep up-to-date with stock 
market quotations on Financial 
Market Quotations. Also check 
commodities, currencies, options, 
and bonds. 

American Airline's EAASY SABRE~ 
reservation system lets you shop 
for the best fares and make your 
flight, hotel and car reservations 
online. With EAASY SABRE you 
can plan every business trip and 
family vacation with ease and 
efficiency. 

messages a month, with additional messages costing 
only 20~ each. 

And only the National Videotex Network offers 
Let's CHAT US~ You'll experience "real-time" 
conversation on our exclusive, premium service 
where you can meet and talk with hundreds of people 
throughout the country. 

For only $5.95 a month, there's no reason not to 
satisfy your curiosity with the National Videotex 
Network. Call now and receive your software 
absolutely free. 

800-336-9096 
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TEST LAB

would select it as my second

choice, after the NEC Multisync

4FG, for extended VGA and pow

er user graphical applications.

TOM BENFORD

Circle Reader Service Number 311

STB WIND/X
The WIND/X is a half-length Win

dows and GUI (Graphical User

Interface) adapter card from STB.

The review unit came populated

with 512K of on-board video RAM

(VRAM), which can be upgraded

to 1MB by adding four 128K

SIPP modules to the vacant sock

ets on the board. The accompa

nying installation, driver, and util

ity software is supplied on 5W

inch media along with a well-

written user's manual.

The straightforward hardware

installation consists principally of

replacing the current video card

with the WIND/X unit and install

ing the software. There are no

switch settings to contend with on

the board, although several jump

ers are provided to change the de

fault configurations if you find it

necessary to resolve special hard

ware conflicts that may occur on

some systems or with other periph

eral devices. I didn't encounter

any problems with the default set

tings on the review unit, but the

excellent diagrams and explana

tions in the manual would've

been invaluable in correcting

them had they occurred.

The WIND/X card has a built-

in bus mouse port on its mount

ing bracket, which also holds the

15-pin D connector for attaching

the monitor cable. A Logitech

MouseMan three-button bus

mouse and Logitech mouse driv

er software are packed with the

WIND/X card. The bus mouse

port can be disabled by pin-cap

position of jumper J8; I opted to

disable the port in order to use

my Microsoft mouse (connected

via COM 1) for review purposes.

(This also eliminated the need to

change all my software configu

rations to tell them to look for the
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STB SYSTEMS

P.O. BOX 850957

Richardson, TX 75085-0957

(214) 234-8750

List price: $339 for HC version;

$399 for Ultra version with port

and Logitech MouseMan

mouse at the bus port instead of

the serial port.)

The WIND/X board is a fast

and capable performer, deliver

ing excellent resolution and sig

nificant graphics speed improve

ment for Windows applications,

although text-based applications

didn't reflect the accelerated

speeds as much. I didn't experi

ence any performance improve

ments that even remotely ap

proached STB's claim of speeds

"up to 20 times faster than Super

VGA for Windows 3.0 functions."

It should be noted, however, that

the WIND/X board was indeed

faster than some of the more ex

pensive boards reviewed here.

Like the other Windows and

GUI accelerators covered here,

the WIND/X is capable of support

ing 640 x 480, 800 x 600, and

1024x 768 resolutions without flick

er. The WIND/X board also sup

ports the high-color option of

65,536 colors at 640 x 480 reso

lution with the insertion of a special

DAC (Digital-to-Analog Converter)

chip into the socket on the board.

The upgrade chip, sold separate

ly, allows for a 16-bit or CEG (Con

tinuous Edge Graphics) extended-

range color palette.

You get an abundance of driv

ers, including those for Windows,

AutoCAD, Microsoft Word,

WordPerfect, Lotus 1-2-3, CAD-

VANCE 3.50, Generic CAD 1.1,

and other applications. Installing

the drivers is an automated proc

ess for Windows and some of the

applications, whiie others require

you to manually copy the desired

video display drivers into the ap

propriate application's subdirec

tory. Although they arrived too

late to be part of testing and eval

uation, new optimized drivers for

Windows 3.0 and 3.1 are availa

ble for this card.

The STB WIND/X makes a

good choice for many users de

siring faster performance for Win

dows or other graphics-intensive

applications.

TOM BENFORD

Circle Reader Service Number 312

WEITEK POWER FOR
WINDOWS
Weitek is probably best known for

its line of math coprocessor chips

that speed up numeric calcula

tions by several orders of magni

tude. But Weitek is also a leading

developer and manufacturer of

graphics coprocessors, and the

Weitek Power for Windows graph

ics board is its latest offering.

The half-slot board contains

Weitek's single-chip graphics

controller, the W5086, which effec

tively off-loads the PC's CPU op

erations dealing with certain

graphics operations. It does this

by incorporating the Microsoft Win

dows Graphic Device Interface

(GDI), Bit-Block Transfer

(BitBLT), and LineDraw functions

in hardware (rather than system

RAM) to increase performance.

The board by itself can signifi

cantly speed up all Windows and

AutoDesk applications (Au

toCAD, AutoShade, and others),

and it comes supplied with an

assortment of drivers for Win

dows 3.0, ADI (AutoDesk), and

other popular applications such

as WordPerfect 5.0 and 5.1, Mi

crosoft Word 5.0 and 5.5, Lotus

1-2-3, and Ventura Publisher

(GEM version). Although they did

not arrive in time for testing and

review, new drivers for Windows
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would select it as my second 
choice, after the NEC Multisync 
4FG, for extended VGA and pow
er user graphical applications. 
TOM BENFORD 

Circle Reader Service Number 311 

STBWlND/X 
The WIND/X is a half-length Win
dows and GUI (Graphical User 
Interface) adapter card from STB. 
The review unit came populated 
with 512K of on-board video RAM 
(VRAM), which can be upgraded 
to 1 MB by adding four 128K 
SIPP modules to the vacant sock
ets on the board. The accompa
nying installation, driver, and util
ity software is supplied on 5V,
inch media along with a well
written user's manual. 

The straightforward hardware 
installation consists principally of 
replacing the current video card 
with the WIND/X unit and install
ing the software. There are no 
switch settings to contend with on 
the board, although several jump
ers are provided to change the de
fault configurations if you find it 
necessary to resolve special hard
ware conflicts that may occur on 
some systems or with other periph
eral devices. I didn't encounter 
any problems with the default set
tings on the review unit, but the 
excellent diagrams and explana
tions in the manual wou ld've 
been invaluable in correcting 
them had they occurred. 

The WIND/X card has a built
in bus mouse port on its mount
ing bracket, which also holds the 
15-pin D connector for attaching 
the monitor cable . A Logitech 
MouseMan three-button bus 
mouse and Logitech mouse driv
er software are packed with the 
WIND/X ca rd . The bus mouse 
port can be disabled by pin-cap 
position of jumper J8; I opted to 
disable the port in order to use 
my Microsoft mouse (connected 
via COM 1) for review purposes. 
(This also eliminated the need to 
change all my software configu
rations to tell them to look for the 
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STB SYSTEMS 
P_O_ Box 850957 
Richardson, TX 750B5-0957 
(214) 234-8750 
List price: $339 lor He version; 
$399 lor Ultra version with port 
and Logllech MouseMan 

mouse at the bus port instead of 
the serial port.) 

The WIND/X board is a fast 
and capable performer, deliver
ing excellent resolution and sig
nificant graphics speed improve
ment for Windows applications, 
although text-based applications 
didn't reflect the accelerated 
speeds as much. I didn't experi
ence any performance improve
ments that even remotely ap
proached STB's claim of speeds 
"up to 20 times faster than Super 
VGA for Windows 3.0 functions." 
It should be noted, however, that 
the WIND/X board was indeed 
faster than some of the more ex
pensive boards reviewed here. 

Like the other Windows and 
GUI accelerators covered here, 
the WIND/X is capable of support
ing 640 x 480, 800 x 600, and 
1024 x 768 resolutions without flick
er. The WIND/X board also sup
ports the high-color option of 
65,536 colors at 640 x 480 reso
lution with the insertion of a special 
DAC (Digital-to-Analog Converter) 
chip into the socket on the board. 
The upgrade chip, sold separate
ly, allows for a 16-bit or CEG (Con
tinuous Edge Graphics) extended
range color palette. 

You get an abundance of driv
ers, including those for Windows, 
AutoCAD, Microsoft Wo rd , 
WordPerfect, Lotus 1-2-3, CAD
VANCE 3.50, Generic CAD 1.1, 
and other applications. Installing 
the drivers is an automated proc
ess for Windows and some of the 
applications, while others require 
you to manually copy the desired 
video display drivers into the ap
propriate application's subdirec
tory. Although they arrived too 
late to be part of testing and eval
uation, new optimized drivers for 

Windows 3.0 and 3.1 are availa
ble for this card. 

The STB WIND/X makes a 
good choice for many users de
siring faster performance for Win
dows or other graphics-intensive 
applications. 
TOM BENFORD 
Circle Reader Service Number 312 

WEITEK POWER FOR 
WINDOWS 
Weitek is probably best known for 
its line of math coprocessor chips 
that speed up numeric calcula
tions by several orders of magni
tude. But Weitek is also a leading 
developer and manufacturer of 
graphics coprocessors, and the 
Weitek Power for Windows graph
ics board is its latest offering . 

The half-slot board contains 
Weitek's single-chip graphics 
controller, the W5086, which effec
tively off-loads the PC's CPU op
erations dealing with certain 
graphics operations. It does this 
by incorporating the Microsoft Win
dows Graphic Device Interface 
(GDI), Bi t-Block Transfer 
(BitBLT), and LineDraw functions 
in hardware (rather than system 
RAM) to increase performance. 

The board by itself can signifi
cantly speed up all Windows and 
AutoDesk applications (Au
toCAD, AutoShade, and others), 
and it comes supplied with an 
assortment of drivers for Win
dows 3.0, ADI (AutoDeSk), and 
other popular applications such 
as WordPerfect 5.0 and 5.1, Mi
crosoft Word 5.0 and 5.5, Lotus 
1-2-3, and Ventura Publisher 
(GEM version). Although they did 
not arrive in time for testing and 
review, new drivers for Windows 



How this $149 software will:
1) Improve the way you work and think,
2) Instantly find the info you need d

)
)
)

) p y you work and think
2) Instantly find the info you need, and
3) Help you make brilliant decisions

The next generation

Of TORNADO

'S here at

Surprisingly, there is a whole new

world of uses for your computer!

You can use your computer lo deal

With -ili Ihe countless hits of "random"

information scattered across your desk:

plans, noies, lists, actions, contacts, ideas.

Info Select

mid much more. INFO SELECT™ will

not only give you instant access to this

important information ... it will help you

make better decisions and see important

new relationships. Trj INF:O SELECT

risk-free and discover a whole new

dimension of computing.

Photographic

memory

INFO SELECT is like having a

'photographic memory' that gives you

perfect superfast recall of up to 64,000

items of information.

Telephone notes

When Harry calk you on the phone,

you'll display the six windows on Harry

before he finishes his first sentence! No

more embarrassing pauses or scrambling

for information.

INFO

SELECT also

includes the

world's first

"3-D" word

processor.

You'll be

amazed at how it

works.

Instead of

INTO SELECT is easy

lo use - yd powerful.

one window or

ten. imagine up to 64,(HX)! The uses are

endless.

Are you forgetful?
Were you born with a memory

situated squarely on the tip of your

tongue? Do you forget things like which

day you placed an order or important

numbers? If you arc forgetful you

especially need INFO SELECT - the

software that remembers almost

everything for you.

Thinking tool

Have you ever worked on a complex

project and fell lost? With INFO

SELECT you'll group, scan, and cross

.search through all your notes so fast

you'll see the big picture in seconds.

Will I be better off doing this now or

thai later? Keeping priorities straight can

make or break your career or your

business. INFO SELECT lets you keep

on top of what's hoi.

Should you use an east or west coast

supplier? To make decisions you need

facts. Now you can view the facts any

way you like ... as fast as you can think.

You'll make ihc best decisions ever --

and fewer expensive mistakes.

The #1 PIM

What's all the fuss

about PIMs I Personal

Information

Mangers)?

Simple - you

probably have

more RANDOM

information than

any other type and

you need a PIM to

properly handle

[his kind of

information. The

right PIM will

save you time and

make everything

you do go

smoothly.

Why is Info

Select lhe#l PIM?

Because Info Select is based

on ideas .you can identify

with - like stacks of paper.

And it's free-form too. You

won't waste days or weeks learning

complex structures. Instead you'll be up

and running in minutes. Info Select also

does more and costs less than other PIMs.

Management

■Rarely do I

recommend a

product as

wholehearted!/1

David Harvey,

Comp. Shopper

"Beats the pants

oil just about

everything else.'

Jeffrey Parker,

PCM

"As easy as

remembering

your own name."

Patrick Marshall,

Info World

Editor's Choice

"First rate"

PC Magazine

Owners of our TORNADO software (symbolized

by Ihe famous "blue tornado"! can trade up lo Ihe

second-genemlion Info Select under our special

offer. There arc over 200 Improvement*.

Feature packed

INFO SELECT is memory resident

(if you choose), so you can quickly jump

in from other programs. Info Select

windows can hold: notes, plans, lists,

facts, letters, contacts, and much more.

You can search for a window or a group

of windows related by a word or phrase.

There are five ways to see overviews;

hypertext, a fast sort, and line drawing.

Save time with the dialer, date tickler;

and searching by text or date ranges.

Info Select allows

you to: add

columns of

numbers; stoic

data in EMS; use

template or

free-form

windows; import

and export files,

screens, and

databases; move,

join, and duplicate

windows and

much more.

LAN

option

The newr LAN version allows

integrated E-mail, sharing company

rolodexes and distributing company

policies. You can share any kind of

information. It's your first step into the

exciting new world of groupware! Ask

about the five node LAN starter pack.

Easy power

Info Select is easy to use yet offers

the power you need wiih infobases up to

10 megabytes; text searches up to

700kb/sec: up to 32,000 characters per

window; and up to 64,000 windows per

infobase. Even belter. Info Select can

swap down to as little as 7K memory!

TORNADO owners

INFO SELECT is based on ihe

pioneering TORNADO™ software PC

World called "Excellent. Excellent.

Excellent. Excellent" and PC Magazine

awarded Editor's Choice - twice. Call

about our special trade-up offer.

If you have notes, ideas, contacts

or other unorganized RANDOM

information, you need info Select.

Endless

uses

Info Select can

do much more than manage

all your RANDOM

information. Use it to

manage business correspondence, sales

leads, orders, and client noies. Track

facts, plan projects, or interrelate all your

ideas. You can catalogue parts,

documents, and inventory items. Match

buyers and sellers or doctors and patients.

Setup an information desk. Edit E-mail.

Store notes on magazine articles,

software operation techniques, or just

names and addresses. Whether you are a

lawyer tracking court cases or a zoologist

collecting feeding habits you'll find

countless uses for Info Select.

Info Select keeps your information in intelligent

automatically positioned windows.

Risk-Free Guarantee

Info Select is so effective you will be

amazed. Thai's why we offer our

money-back guarantee. Tiy it for 30 days.

If you arc not fully satisfied, accept our full

prompt refund. Could any offer be more

fair?

All for just

$149.95! Ver2 0!
INFO SELECT has a special price of

just S 149.95. You can even try il

risk-free with a 30-day money back

guarantee. But hurry - this is a limited

time offer.

Doesn't il make sense to get the

software package that can open up a

whole new world of important uses for

your computer? Order today. Call

toll-free:

(800)342-5930
... and get ready for a new dimension

of computing.

MicrcFLdgic
POB 70, Dept. A609

Hackensack, NJ 07602

(800) 342-5930 (201) 342-6518

Fax:(201)342-0370

Makers of: Tornado, Info Select,

Key Watch & Micro Charts

MAIL ORDERS: Send name, address, phone number, and paymeni by check. Visa, or MC to address shown. Please include S3.50 shipping ($15 nuiside continental USA]. EUROPEAN CUSTOMERS:

Contact Atlantic U.S.A. (203) 655-6°-80. TRADEMARKS: Trademark {owner]: Tornado. Info Select. Key Watch (Miero Logic). IBM PC. XT. AT. PS/2 (IBM). © 1990 Micro Logic Corp. U.S.A.

How this $149 software will: 
1llmllrove the way ~ou work and think, 
2 Instantly find the mfo you need, and 
3 Help you make brilliant decisions ... 

The next generation 
of TORNADO 

is here at 
last! 

Surprisingly, there is a whole new 
world o f U$CS fo r your computer! 
You can use your computer to deal 

with :llI lhc co untless bits of "random" 
infonnmion scancrcd across your desk: 
pI3JlS. notes. lists. actions. contacts. ideas, 

Info Select' 

and much more. INFO SELECTrM will 
nOi only give you inslant access to th is 
important information ... it wilt he lp you 
make benet decisions lind sec imponant 
new relationships. Try INFO SELECT 
risk-free and disco\'cr a whole new 
dimension of computing. 

Photographic 
memory 

INFO SELECT is like having a 
'phocographic memory'lhat gives you 
perfect superfast recall of up to 64.000 
items o f infonnation. 

Telephone notes 
When Harry calls you on the phone. 

you' ll display the six windows on Harry 
before he fi nisllcs his first sentence! No 
morc embarrassing p.3uses or scrambling 
for infonnation. 

INFO SELECfiHasy 
to 11M: · yet pov.·crful. 

INFO 
SELEcr also 
includes the 
world's fi~t 

"3·D" won! 
processor. 
You' l! be 
amazed at now it 
works. 

Instead of 
one window or 

ten, imagine up to 64,OOO! 1bc uses are 
endless. 

Computer 
Shopper 

D 
' Rarely do I 
racommend a 
product as 
wholeheartedly' 
David Harvey, 
Comp. Shopper 

' Beats the pants 
on just aboJt 
everything else.' 
Jel1rey Parker, 
PCM 

Are you forgetful? 
Were you born with a memory 

situated squarely on the tip of your 
tongue? Do you forget things like which 
day you placed an order Of important 
numbe~? If yoo arc forgetful you 
especially ~ INFO SELECT - the 
software that remembers almost 
everything for you. 

Thinking tool 
Have you e\'cr worked on a complex 

projoct :md felt lost? With INFO 
SELECT yoo 'II group, scan, and cross 
scan:h through all your notes so fast 
you '\I see the big picture in seconds. 

Will I be better off doing this now or 
that Ialer? Keeping priori ties strnight can 
make or bre3k your career or your 
business. INFO SELECf lets you keep 
on top of what's not. 

Should you use an east or west coost 
supplier? To make decisions you need 
facts. Now you can vicw the facts any 
way you like ... 3S fa~t as you C3n think. 
You' ll make the best docisions ever -
and fewer cxpcnsi\'c mistakes. 

The # 1 PIM 
What's all the fu ss 

about PIMs (Personal 
Information 

l'honc nOlCS Mangers)? 

Q\1.·ners of our TORNAOO sofrw~ (symbolized 
by Ihe famous "blue tornado") can InIdc up to the 
sccond'genenllion Info Select under ollr special 

offcr. Therc an: ovcr 200 irnprovcmc:nu . 

Feature packed 
INFO SELECf is memory resident 

(if you choose). so you can quickly jump 
in from other programs. Info Select 
windows can hold: notes, plans, liSlS, 
fac ts, leiters, contacts, 3nd much more. 
You can search for a window or a group 
of windows reluted by a word or phrMe. 
There are fi ve ways to see overviews; 
hypertext. a fast sort. and line drawing. 
Save time with the dialer, date tickler; 
and searching by text or date ranges.. 

Simple - you 
prob:lbly have 
more RANDOM 
information lhan 
any other type 3nd 
you need a PIM to 
properly handle 
this kind of 
infomtation. The 
right PIM will 
save you time and 
make e\'erything 
you do go 
smoothly. 

If you have notC5. ideas. conlaCtl 
or othtT unorpn~ RANOOM 

information, you ~ Info Select. 

Info Selee! allows 
you to: add 
columns of 
numbers; store 
data in EMS: use 
template or 
free-form 
windows: impon 
and expon files, 
scrccns. and 
datab3ses: movc, 
join. and duplicate 
windows and 
much more. 

LAN 
option 

M:anlgc:mcm 

Why is Info 
Select the # 1 PIM? 
Because Info Select is based 
on idcas ¥ou can identify 
wi th - like stacks of paper. 
And it's free·form 100. You 

won' t wastc days or weeks learning 
complex structures. Instead you 'll be up 
and running in minUles. Info Sclect also 
does more and costs less than other PIMs. 

'As easy as 
remembering 
your own name.' 
Patrick Marshall, 
lnlo World 

Ecitor's Choice 
'Ars1 mta' 

PC Magazine 

The new LAN version allows 
integrated E-mail, sharing company 
rolodexes and distributing company 
policies. You can share any kind of 
information. It's your fi~ t step into the 
exciting new world of groupware! Ask 
about the fi ve nodc LAN starter pack. 

Easy power 
Info Select is easy to use yet offers 

the power you need with infobases up to 
10 megabytes: text searches up to 
700kblsec: up to 32,000 characters per 
window: and up 10 64,000 windows per 
infobasc. Even beller, Info Select can 
Swap down to as li tt le as 7K memory! 

TORNADO owners 
INFO SELE Cf is based on the 

pioneering TORNADOn.c software PC 
World called ~Excellent . Excellent. 
Excellent. Excellent" 3nd PC Magazine 
awarded Editor's Choice - twice. Call 
about our special tradc·up offer. 

Endless 
uses 

Info Select C3n 
do much more than manage 
all your RANDOM 
information. Usc it to 
manage business correspondence. sales 
leads, orders, and client noteS. Track 
facts, plan projects, or interrelate all your 
ideas. You can catalogue pans, 
documents, and inventory items. Match 
buyers and sellers or doclors 3nd paticnts. 
Setup an information desk. Edit E-mail. 
Store notes on magazine articles. 
software operntion techniques, or just 
names and addresses. W~ther you are a 
lawyer tracking court cases or a zoologist 
collecting feeding habits you' lI fi nd 
cou ntJ e.<;s uses ror Info Select. 

Info Select keeps your information in intelligent 
lIulOmatica ll y po~ t iOl1cd windows. 

Risk-Free Guarantee 

Info Select i5 50 effective you will be 
amazed. That 's why ~<e offer our 

money-bM:k 1\.W'UIICe. Try it for 3O dIY" 
If you II'C not fully satisfied, accept our full 

prompI refund. Could any offer be more 
fair? 

All for just 

$149.95! 
New: 

Ver 2.01 
INFO SELECf has a special price of 

just S I49.95. You can even try it 
risk· free with II 30.day money back 
guarantee. Bul hurry -this is a limited 
time ofTer. 

Doesn't it make sense to get the 
soft ware package Ihal C3n open up a 
whole new world of important uses for 
your computer? Order today. C:all 
toll-free: 

(800) 342·5930 
... and get ready for a new dimension 

of computing. 

Micro-logic 
po e 70, Dept. AGOg 
Hackensack, NJ 07602 

(900) 342·5930 (20t) 342-6518 
Fax: (201) 342.0070 

Makers of: Tomado, Info Select, 
Key Watch & Micro Chat1s 

MAli ORDERS: Send n:tll1r, ad~s. phone: number. IlI1d payment by check, Visa, or MC 10 addTC$S shown. Please include $J.50 shipping ($ 15 outside continental USA). t·IJROPfAN CIJSTOMERS' 
Contact AtlanlCJl U.S.A. (203) 655·6980. TRc\pt'M A KKS· Tr.ukmm (owner): Tornado. InroSclcct. Ke)' W3.lch (Micro Losie). IBM PC. XT.AT. PSI2 (1BM). 0 1990 Micro Lope Corp. U.S.A. 



TEST LAB

3.0 and 3.1 are now available.

The Power for Windows card

comes equipped with 512K of vid

eo RAM, and it's a fully functional

and completely compatible VGA

board. While video cards with

1MB of RAM are quite common,

the Weitek board actually outper

forms Super VGA cards with dou

ble the RAM, thanks to its dedi

cated W5086 User interface Con

troller chip, even with DOS appli

cations. Under Windows, the

card typically runs applications

from two to four times faster.

Installing the board consists of

removing or disabling the present

video card and replacing it with

Power for Windows, connecting

the monitor, and loading the sup

plied drivers. A single 15-pin D

connector is provided on the

board's mounting bracket.

The Weitek package includes

driver software on both 3Y2-inch

and 5'/4-inch media. An automat

ed installation program makes

WEITEK

1060E. Arques Ave.

Sunnyvale, CA 94086
(408) 738-8400

List price: $299

copying the required drivers and

support files to the appropriate

Windows directories a foolproof

process, and a driver-removal pro

gram {for uninstalling the drivers)

is also included. Along with the

software, you get an excellent 58-

page user's manual with all of the

information that you'll need to get

optimal performance for all Win

dows applications with this high-

performance graphics board.

Although the disk-based READ

ME file warns of the possibility of

mouse incompatibilities that may

exist with some mice in the super-

extended video modes (800 x

600 and 1024 x 768) because of

nonstandardized mouse driver

implementations, I didn't encoun

ter any problems whatsoever in

any video mode using a Microsoft

serial mouse.

The Weitek board was a joy to

use, producing crisp, flicker-free

displays in 640 x 480, 800 x

600, and 1024 x 768 video

modes, with excellent color and

image resolution even when us

ing a relatively inexpensive multi-

frequency analog monitor. The

product also lived up to Weitek's

claims by producing a speed in

crease of more than 200 percent

in the applications I used it with.

TOM BENFORD

Circle Reader Service Number 313

CGA. The IBM Color Graphics Adapt

er. One of the first video adapter stan

dards to support color monitors, it dis

plays as many as 16 colors (at 160

x 200 resolution); however, 4-color

implementation is more common.

These colors include black, dark

gray, light gray, and white.

color depth. The maximum number

of colors that a video board can dis

play simultaneously. For example, a

VGA card can display as many as

256 colors at a time.

driver. A series of instructions that

the computer follows to reformat da

ta for transfer to and from a particu

lar device or expansion board. The

specific requirements differ from one

kind of device to another and from

one application package to another.

EGA. Enhanced Graphics Adapter.

The graphics standard that replaced

CGA (Color Graphics Adapter) in the

1980s as the predominant color stan

dard. With EGA, resolution is

pushed up (o 640 x 350 pixels, and

64 colors are available. EGA had a

GLOSSARY

rather short life as the major video

standard, as VGA soon replaced it.

interlaced display. A monitor that re

freshes every other scan line on eve

ry other pass of the screen, thus re

quiring two scans to completely re

fresh the screen. Interlaced displays

characteristically show more flicker

and "strobing" as a result of the

extra passes. Contrast with

noninterlaced display.

moire. Shimmering waves of display

distortion.

multisync display. Also known as var

iable frequency display (VFD). A mon

itor that is capable of displaying a

wide range of resolutions because of

its ability to scan at various horizon

tal and vertical frequencies.

noninterlaced display. A monitor that

refreshes the entire screen (every

scan line) on every pass of the

screen. This feature greatly reduces

flicker, "strobing," and user eyestrain.

Noninterlaced displays are highly pref

erable to interlaced displays.

palette. The total number of colors

that your computer's video board

can take advantage of. Typically, a

video board can display only a por

tion of its palette at one time. See al

so color depth.

resolution. The number of dots, or pix

els, on the screen. The more pixels

there are on the screen, the sharper

the image. VGA can display 640 pix

els horizontally by 480 pixels vertical

ly. SVGA is capable of even higher

resolution.

Super VGA. Also known as Extend

ed VGA. The video standard that

goes beyond the maximum resolu

tion of standard VGA (640 x 480).

Such modes as 800 x 600, 1024 x

768, and the new 1280 x 1024 are

all in SVGA range.

VGA. Video Graphics Array, the vid

eo standard developed by IBM that

supersedes EGA, pushing resolu

tions to 640 x 480.

—DAVID ENGLISH

AND THE STAFF OF COMPUTER PRODUCT

TESTING SERVICES
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3.0 and 3.1 are now available. 
The Power for Windows card 

comes equipped with 512K of vid
eo RAM, and it's a fully functional 
and completely compatible VGA 
board . While video cards with 
1 MB of RAM are quite common, 
the Weitek board actually outper
forms Super VGA cards with dou
ble the RAM, thanks to its dedi
cated W5086 User Interface Con
Iroller chip, even with DOS appli
cations. Under Windows, the 
card typically runs appl ications 
from two to four times faster. 

Installing the board consists of 
removing or disabling the present 
video card and replacing it with 
Power for Windows, connecting 
the monitor, and loading the sup
plied drivers. A single 15-pin 0 
connector is provid ed on the 
board's mounting bracket. 

The Weitek package includes 
driver software on both 3V,-inch 
and 5V<-inch media. An automat
ed installation program makes 

CGA. The IBM Color Graphics Adapt
er. One of the first video adapter stan· 
dards to support color monitors. it dis
plays as many as 16 colors (at 160 
x 200 resolution); however, 4-color 
implementation is more common. 
These colors include black, dark 
gray, light gray, and white. 

color depth. The maximum number 
of colors that a video board can dis
play simultaneously. For example, a 
VGA card can display as many as 
256 colors at a time. 

driver. A series of instructions that 
the computer follows to reformat da
ta for transfer to and from a particu
lar device or expansion board. The 
specific requirements differ from one 
kind of device to another and from 
one application package to another. 

EGA. Enhanced Graphics Adapter. 
The graphics standard that replaced 
CGA (Color Graphics Adapler) in the 
1980s as the predominant color stan
dard . With EGA, resolution is 
pushed up to 640 x 350 pi)(els, and 
64 colors are available. EGA had a 
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WEITEK 
1060 E_ Arques AVB. 
SunnyVale. CA 94086 
(408) 738-8400 
List price: $299 

copying the required drivers and 
support fi les 10 the appropriate 
Windows directories a foolproof 
process, and a driver-removal pro
gram (for uninstalling the drivers) 
is also included. Along with the 
software, you get an excellent 58-
page user's manual with all of the 
information that you'll need to get 
optimal performance for all Win
dows applications with this high
performance graphics board. 

Although the disk-based READ
ME file warns of the possibility of 
mouse incompatibilities that may 
exist with some mice in the super
extended video modes (800 x 
600 and 1024 x 768) because of 
nonstandard ized mouse driver 
implementations, I didn' t encoun-

GLOSSARY 
rather short life as the major video 
standard , as VGA soon replaced it. 

interlaced display. A monitor that re
freshes every other scan line on eve
ry other pass of the screen, thus re
quiring two scans to completely re
fresh the screen. Interlaced displays 
characteristically show more flicker 
and "strobing" as a result of the 
extra passes. Contrast with 
noninterlaced display. 

moire. Shimmering waves of display 
distortion. 

multisync display. Also known as var
iable frequency display (VFO). A mon
itor that is capable of displaying a 
wide range of resolutions because of 
its ability to scan at various horizon
tal and vertical frequencies. 

noninterlaced display. A monitor that 
refreshes the entire screen (every 
scan line) on every pass of the 
screen. This feature greatly reduces 
flicker, "strobing," and user eyestrain. 
Noninterlaced displays are highly pref
erable to interlaced displays. 

ter any problems whatsoever in 
any video mode using a Microsoh 
serial mouse. 

The Weitek board was a joy to 
use, producing crisp, flicker-free 
displays in 640 x 480, 800 x 
600, and 1024 x 768 video 
modes, with excellent color and 
image resolution even when us
ing a relatively inexpensive multi
frequency analog monitor. The 
product also lived up to Weitek's 
claims by producing a speed in
crease of more than 200 percent 
in the applications I used il with. 
TOM BENFORD 
Circle Reader Service Number 313 

palette. The total number of colors 
that your computer's video board 
can take advantage of. Typically, a 
video board can display only a por
tion of its palette at one time. See al
so cotor depth. 

resolution. The number of dots, or pix
els, on the screen. The more pixels 
there are on the screen, the sharper 
the image. VGA can display 640 pix
els horizontally by 480 pixels vertical
ly. SVGA is capable of even higher 
resolution. 

Super VGA. Also known as Extend
ed VGA. The video standard that 
goes beyond the maximum resolu
lion oJ slandard VGA (640 x 480). 
Such modes as 800 x 600, 1024 x 
768, and the new 1280 x 1024 are 
all in SVGA range. 

VGA. Video Graphics Array, the vid
eo standard developed by IBM that 
supersedes EGA, pushing resolu
tions to 640 x 480. 
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THE

ULTIMATE

POWER DISK
Start getting the absolute most from your PC and COMPUTE!

Subscribe to COMPUTE's PC Disk today!

Every other month—six times a year—you'll receive COMPUTE's PC Disk chock-

full of ready-to-run programs, including the very best dazzling applications,

powerful utilities, and eye-popping graphics. And each disk contains special pro

grams that tie in with the Tech Support section of the magazine.

You'll get a direct connection to commercial-quality, free programs and the very

best in shareware, all painstakingly debugged and fine-tuned by our experts.

Here's a list of the must-have programs coming on the September PC Disk.

□ instantADDRESS—No more envelope-addressing blues.

D MultiConfig—Select your configuration at boot-up.

aSetEnv—Change your environment on the fly

aWinClock—The ultimate Windows clock.

D Qfind—Superfast file search.

SUPER BONUS!
And that's not all. To make PC Disk as easy to use as

possible, each issue contains CMOS—COMPUTE's Menu

Operating System—a special menuing program th;

allows you to fly through installation, run programs

view and print documentation, get special

tips on program requirements, and more.

So don't delay! Subscribe now!

Super programs and our special

menu can be yours.

AS orders must be raid in U.S. funds by check drawn on a

U S. bank or by money order. MasterCard a VISA accepied

lor orders over $20.00. This offer will only be filled at the

above address and is nol made in coniunction with

any other magazine or disk-subscription offer.

Please allow 4-6 weeks for delivery of single

issues oi lor subscription to begin. Sorry, but

telephone orders cannot be accented.

Disks available only for IBM PC

and compatible computers.

Current subsenbets to COMPUTE

or COMPUTES PC Magaime

wl! have tnetr subsenp-

tans extended accordingly. a
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Start getting the absolute most from your PC and COMPUTE! 
Subscribe to COMPUTE's PC Disk today! 

Every other month-six times a year-you'll receive COMPUTE's PC Disk chock
full of ready-to-run programs, including the very best dazzling applications, 
powerful utilities, and eye-popping graphics. And each disk contains special pro
grams that tie in with the Tech Support section of the magazine. 
You 'll get a direct connection to commercial-quality, free programs and the very 
best in shareware, all painstakingly debugged and fine-tuned by our experts. 

Here's a list of the must-have programs coming on the September PC Disk. 

o instantADDRES8-No more envelope-addressing blues. 
o MultiConfig-Select your configuration at boot-up. 
o SetEnv-Change your environment on the fly 
o Win Clock-The ultimate Windows clock. 
o Ofind-Superfast file search. 

SUPER BONUS! 
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Sonera Technologies' DisplayMale

was a valuable testing tool in this

month's Test Lab. As you can tell from

the grids on monitor and accelerator

card testing, DisplayMate allowed us

to compile detailed information. For

those of you in search of this kind of

detailed information on video perform

ance, here's a rundown of the product.

DisplayMate is a set of utilities,

tests, and performance benchmarks

for checking the overall video

performance of PC systems.

Some of the tests are especial

ly useful for rating the speed per

formance of video adapter

cards in both text and graphics

modes, while other tests are pri

marily intended for evaluating

the image clarity, integrity, and

resolution on video monitors.

The DisplayMate software is

supplied on both 5%- and 3Y2-

inch disks and is accompa

nied by an outstanding 370-

page user's manual.

Though truly industrial-

strength in its capabilities, Dis

playMate is also very easy to

use, thanks to excellent func

tion layout and strong online

help. The program is so easy

to use, in fact, that the manual

is realty more of a technical

reference guide and primer on

video technology in general

than a user's manual. And,

while it's a huge repository of

information on the tests and util

ities which comprise the soft

ware, many users will probably

want to skip the pedantic ma

terial in the manual and get

right into using the program.

Installation is an almost com

pletely automated procedure

which requires you to answer a few

question prompts to establish which

hard drive you wish to install to, wheth

er the default subdirectory is satisfac

tory, whether you'd like a path state

ment added to your AUTOEXEC.BAT

file, and whether you'd like a Display-

Mate video test pattern automatically

displayed for 20 seconds when the

system is booted. Once you've an

swered these queries, the installation

is complete, and you're ready to start

using DisplayMate.

Two levels of tests are available: non

technical and technical. The differ-

ABOUT DISPLAYMATE

ence between the two levels is the

amount of user intervention required.

For example, the nontechnical perform

ance test set is a fully automatic op

eration that conducts several hundred

tests over a 35-second time period,

compiles the data, and displays a com

parative reference index of your sys

tem's overall performance for text and

graphics. Your system's performance

is compared to the performance of

■

; I1
1 WMM 1

■

DisplayMate Utilities

* It* trli-l 1

111II

three standard IBM platforms: an IBM

PC, an 8-MHz IBM PC AT, and a PS/2

Model 70 (80386) running at 25 MHz.

On the other hand, the technical per

formance tests require that you speci

fy the desired video mode and other

data. The detailed test results require

four full screens to display, but unless

there's a specific measurement you're

looking for and you have very sophis

ticated technical knowledge, these

tests will be more than you need. The

nontechnical section provides plenty

of meaningful inlormation to compare

with the three IBM configurations.

The performance tests are particu

larly useful in evaluating the perform

ance of different video cards, while

the video obstacle course and differ

ent mode tests are especially useful

for diagnosing monitor problems and

gauging display quality. Though the

performance tests produce objective

performance data on the video hard

ware's speed performance, the mon

itor tests require the subjective evalua

tion of the user's own eyes.

The monitor tests are com

posed of scores of different

test patterns at different res

olutions to check the monitor's

convergence, resolution, fo

cus, edge clarity, ghosting/im

age lag, video refresh rates,

and more. Different patterns

are used to test for moires, flick

ering, line bowing, reverse vid

eo, and other color/intensity/

clarity attributes. The excellent

online messages explain what

each test does and how to in

terpret the results. If you pre

fer, the extended help screens

can be toggled off with the F10

key once you become familiar

with the program.

If you're shopping for a new

video card, a Windows accel

erator card, or a monitor, you'il

be in a much better position to

make an educated purchase if

you use DisplayMate for your

comparisons. Since the pro

gram is contained on a single

floppy disk, it's easy to take

along to your dealer for check

ing out your potential pur

chase. And if you're shopping

for a laptop or notebook PC,

DisplayMate is outstanding for

testing and evaluating LCD

and gas plasma displays as well.

DisplayMate is also excellent for di

agnosing potential monitor problems

that- may become progressively

worse with age. It can be invaluable

for directing a service technician to cor

rect a particular problem as well. In oth

er words, DisplayMate is an indispen

sable video evaluation and diagnostic

tool that can do it all. To order Display-

Mate ($149), contact Sonera Technol

ogies in Rumson, New Jersey, at

(800) 932-6323 or (908) 747-6886.

TOM BENFORD

Circle Reader Service Number 314
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Sonera Technologies' DisplayMate 
was a valuable testing tool in this 
month's Test Lab. As you can tell from 
the grids on monitor and accelerator 
card testing, DisplayMate allowed us 
to compile detailed information. For 
those of you in search of this kind of 
detaifed information on video perform
ance, here's a rundown of the product. 

DisplayMate is a set of utilities. 
tests, and performance benchmarks 
for checking the overall video 
performance of PC systems. 
Some 01 the tests are especial
ly useful fex rating the speed per
formance of video adapter 
cards in both text and graphics 
modes, while other tests are pri
marily intended for evaluating 
the image clarity. integrity. and 
resolution on video monitors, 

The DisplayMate software is 
supplied on both 5%- and 31h
inch disks and is accompa
nied by an outstanding 370-
page user's manual. 

Though truly industrial
strength in its capabilities, Dis
playMate is also very easy to 
use, thanks to excellent func
tion layout and strong online 
help. The program is so easy 
to use, in facI, that the manual 
is really more of a techn ical 
reference guide and primer on 
video technology in general 
than a user's manual. And, 
while it's a huge repository of 
information on the tests and util
ities which comprise the soft
ware, many users will probably 
want to skip the pedantic ma
terial in the manual and get 
right into using the program. 

Installation is an almost com
pletely automated procedure 
which requires you to answer a few 
question prompts to establish which 
hard drive you wish to install to, wheth
er the default subdirectory is satisfac
tory, whether you'd like a path state
ment added to your AUTOEXEC.8AT 
file , and whether you 'd like a Display
Mate video test pattern automatically 
d isplayed for 20 seconds when the 
system is booted. Once you've an
swered these queries, the installation 
is complete, and you're ready to start 
using DisplayMale. 

Two levels of tests are available: non
technical and technical. The differ-
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ence between the two levels is the 
amount of user intervention required. 
For example, the nontechnical perfo~ 
ance test set is a fully automatic op
eration that conducts several hundred 
tests over a 35-second time period, 
compiles the data, and displays a cam
parative reference index of your sys
tem's overall performance for text and 
graphics. Your system's performance 
is compared to the performance of 

three standard IBM platforms: an IBM 
PC. an 8-MHz IBM PC AT, and a PS/2 
Model 70 (80380) running at 25 MHz. 
On the other hand, the technical per
formance tests require that you speci
fy the desired video mode and other 
data. The detailed test results require 
four full screens to display, but unless 
there's a specific measurement you're 
looking for and you have very sophis
ticated technical knowledge, these 
tests will be more than you need. The 
nontechnical section provides plenty 
of meaningful information to compare 
with the three IBM configurations. 

The performance tests are particu
larly useful in evaluating the perform
ance of different video cards, while 
the video obstacle course and differ
ent mode tests are especially useful 
for diagnosing monitor problems and 
gauging display quality. Though the 
performance tests produce objective 
performance data on the video hard
ware's speed performance. the mon
itor tests require the subjective evalua

tion of the user's own eyes. 
The monitor tests are com· 

posed of scores of different 
test patterns at d ifferent res
olutions to check the monitor's 
convergence, resolution, lo
cus, edge clarity, ghosting/im
age lag. video refresh rates, 
and more. Different patterns 
are used to test for mojr~, flick
ering, line bowing, reverse vid
eo, and other color/intensity/ 
clarity attributes. The excellent 
online messages explain what 
each test does and how to in
terpret the results. If you pre
fer. the extended help screens 
can be toggled off with the F10 
key once you become famil iar 
with the program. 

If you're shopping for a new 
video card, a Windows accel
erator card. or a monitor, you'll 
be in a much better position to 
make an educated purchase if 
you use DisplayMate for your 
comparisons. Since the pro
gram is contained on a single 
floppy disk. it's easy to take 
along to your dealer for check
ing out your potential pur
chase. And if you 're shopping 
for a laptop or notebook PC. 
DisplayMate is outstanding for 
testing and evaluating LCD 

and gas plasma displays as welt. 
DisplayMate is also excellent for di

agnosing potential monitor problems 
that· may become progressively 
worse with age. It can be invaluable 
lor directing a service technician to cor
rect a particular problem as well . In oth
er words, DisplayM?te is an Kldispen
sable video evaluation and diagnostic 
tool that can do it alt. To order Display
Mate ($149), contact Sonera Technol
ogies in Rumson , New Jersey, at 
(800) 932-6323 or (908) 747-6886. 
TOM BENFORD 
Circle Reader Service Number 314 
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PC Productivity Manager
I IV

Work at your peak potential!

Break free of cumbersome MS-DOS

restrictions and limitations!

Single keypresses or mouse clicks do

it all for you with COMPUTE'S super

new PC Productivity Manager.

Packed with 38 PC batch-file extensions
and power utilities, this easy-to-use disk

includes individual help menus for every

program. You don't have to be a computer

maven—just press F1 for Help anytime!

The power utilities alone are worth

many times the cost of this disk. Imag

ine! Programs to speed up your keyboard,

edit disk files, edit and search memory,

find a specific text string in disk files—plus

memory-resident programs such as a pop

up calculator, a programmer's reference

tool, an editable macro key program, and

a graphic screen-capture utility, and more

all included on this jam-packed disk.

Our batch-file extensions add new com

mands to standard batch-file language.

Now you can easily create menus, draw

boxes, and write strings in your choice

of colors anywhere on the screen—all

with simple, easy-to-use commands.

Then, add some zest to your batch files

with a command that lets you play a se

ries of notesl

Plus handy system tools let you delete

an entire subdirectory with one command,

find out if the system has enough memory

for an application before it runs, cause the

computer to remember the current direc

tory so that you can come back to it later,

and much, much, more.

ORDER YOUI
POTPRODUCTMTY

/MANAGER TODAY!

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

_ Check or Money Order __ MasterCard _ VISA

(MasterCard and Visa accepted on orders with subtotal over S20.)

□ YES! Please send me _ 5!4 inch disk(s) ($14.95 each) _._ VA inch disk(s) ($15.95 each).

Cfly

State/
Province

Send your order to COMPUTE'S PC Productivity Manager,

324 W. Wendover Ave., Suite 200, Greensboro, NC 27408.

I 
Work at your peak potential! 

• Break free of cumbersome MS-DOS 
restrictions and limitations! 
Single keypresses or mouse clicks do 
it all for you with COMPUTE's super 
new PC Productivity Manager. 
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includes individual help menus for every 
program. You don't have to be a computer 
maven-just press F1 for Help anytimel 

The power utilities alone are worth 
many times the cost of this disk. Imag
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edit disk files, edit and search memory, 
find a specific text string in disk files-plus 
memory-resident programs such as a pop
up calculator, a programmer's reference 
tool, an editable macro key program, and 
a graphic screen-capture utility, and more 
all included on this jam-packed disk. 

Our batch-file extensions add new com
mands to standard batl;h-file lang/Jage. 
Now you can easily create menus, draw 
boxes, and write strings in your choice 
of colors anywhere on the screen-all 
with simple, easy-to-use commands. 
Then, add some zest to your batch files 
with a command that lets you playa se
ries of notesl 

Plus handy system tools let you delete 
an entire subdirectory with one command, 
find out if the system has enough memory 
for an application before it runs, cause the 
computer to remember the current direc
tory so that you can come back to it later, 
and much, much, more. 
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o YES! Please send me _ 5% inch disk(s) ($14.95 each) _ 3Yz inch disk(s) ($15.95 each). 
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NEWS & NOTES
Jill Champion

Smart cars lake

the worry out

ol driving, find the

best route, and

alert you to hazards

on the road ahead.

Not Your Father's Oldsmobile
Highway travel of the future,

or at least how some envision

it, is getting a test run in Orlan

do, Florida, this year. Last

March, the American Automo

bile Association, General Mo

tors, the Federal Highway Ad

ministration, the Florida Depart

ment of Transportation, and

the city of Orlando launched

TravTek, a project involving

the nation's most advanced in

telligent vehicle/highway sys

tem (IVHS), on a one-year ex

perimental basis.

IVHSs, also called smart car/

smart highway systems, apply

electronics, computer, and com

munications technology both

in cars and on highways to

guide motorists via sight and

sound and, simultaneously, to

inform area traffic managers of

travel conditions. Drivers then

receive up-to-the-minute infor

mation from the area's traffic

management center.

The TravTek project in

Orlando involves 100 Oldsmo-

bife Toronados equipped

with built-in microcomputers-

Fingertip controls are located

on the steering column and

dashboard. When the driver

selects a destination, TravTek

calculates the fastest route,

providing both visual and au

dio driving instructions. A mon

itor built into the car's dash

board displays a map along

with the driver's current loca

tion. The screen shows the

fastest route to the destination

chosen, turn-by-turn driving in

structions, and realtime infor

mation on traffic jams, acci

dents, detours, weather, and

road conditions.

TravTek Toronados commu

nicate with "smart highway"

apparatus, highway video cam

eras, traffic sensors, emergen

cy vehicles, construction re

ports, and other TravTek cars,

while magnetic compasses,

satellite communications, and

wheel sensors operate in tan

dem to pinpoint the car's loca

tion on the map display.

AAA members interested in

participating in TravTek while

in the Orlando area may con

tact their travel agents for in

formation on renting a Trav

Tek Toronado through the

Avis rental car agency.

Have CD-ROM, Will Travel
Speaking of modern transpor

tation, you can journey

through ten of the globe's

most interesting cities without

ever leaving home. All you

need is a CD-ROM-equipped

PC and InterOptica's Great Cit

ies of the World, Volume 2, to

get moving through Berlin,

Buenos Aires, Chicago, Jeru

salem, Johannesburg, Rome,

San Francisco, Seoul, Sin

gapore, or Toronto.

Over two hours of audio,

300 photographs, 300 maps,

music, narration, examples of

spoken languages, and text

equivalent to ten travel guide

books make up this multime

dia package.

For more information, con

tact InterOptica Publishing,

300 Montgomery Street, San

Francisco, California 94104;

(415) 788-8788.

Number Crunching Made Easy
Professors, engineers, and oth

ers who use complicated math

ematical equations take note:

TK Solver 2.0 is an equation

processor that does for equa

tions what a word processor

does for writing. The program

taps the number-crunching

power of virtually any major

brand of PC running nearly

any software.

Once your variables, rules,

tables, and plots are organ

ized into sheets, the Presenta

tion View feature allows you

to use any number and com

bination of sheets to create a

presentation-quality interface.

Release 2.0 is an update of

TK Solver Plus 1.1, Suggest

ed retail price is $595. Up

grades for prior versions are

available at a lower cost. For

more information, contact Uni

versal Technical Systems,

1220 Rock Street, Rockford, Il

linois 61101; (800) 435-7887.

Interactive TV
Pretty soon your TV will be

watching you. Interactive TV,

two-way communication be

tween the television set and

viewer, recently crept from

the Sacramento area into the

San Francisco Bay area of Cal

ifornia. Eventually, it will find

its way into TV viewing areas

all over the country.

Interactive Network (IN) is

a two-way television entertain

ment system that allows TV

viewers to play along with

game shows, live sports

events, and dramas, and to

participate in polls and voice

their opinions during live

news shows and talk shows.

The !N system uses a simple

wireless, hand-held control

unit that receives FM radio sig

nals transmitted from the com

pany's headquarters, where

the information is produced

and simulcast with local televi

sion signals.

IN's programs include ma

jor sporting events (NBA bas

ketball and major-league foot

ball and baseball), game

shows ("Wheel of Fortune"
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ADVERTISEMENT

JOIN THE COMPUTE SEARCHSTAKES

WIN THIS DUAL STANDARD MODEM
FROM US. ROBOTICS MOCOMPUSERVE
CONNECT-TIME! DIAL 1-900-454-8681!

Cost for call $ 1.50 first minute, $1.00 eadh additional minute.
Must be 18 or older. Town-tone phone required.

The Courier Dual Standard modem from U.S. Robotics is one

of the fastest, most reliable modems in the world. With data

throughput of up to 57,600 bits per second, the Dual Standard

supports both the worldwide high speed V.326/S standard and

USR's proprietary HST standard, used by thousands of

electronic billboards worldwide. Also, win $200 in CompuServe

connect-time, the worldwide service that transforms your

computer into a personal communications center, reference

library, shopping mall, investment tool, and travel agent!

IT'S GRAND TO WIN

Every month, from now until November, you'll have the

chance to win fabulous prizes by playing the Compute

SearchStakes. You'll also have the chance to win the

SearchStakes Grand Prize by submitting the solution to any

two monthly SearchStakes, plus the solution to the Grand

Prize SearchStakes, to be featured in our upcoming

December issue.

IT'S FUN TO PLAY
Each of the six picture disks displayed below is a portion of

a photo or illustration taken from an ad in this issue. To

solve the August SearchStakes, locate the ads from which

these disks were taken and note the page number for

each. If the ad has no page number, simply count that

page or cover as zero. Then add up all six page numbers.

That is the solution to this month's SearchStakes.

IT'S EASY TO ENTER

Once you find the solution, you may enter the August

SearchStakes automatically on a touch-tone phone by

calling 1-900-454-8681 by 9/30/92. The cost for the

call is $1.50 for the first minute, $1.00 for each

additional minute. Average call is estimated to be 2-3

minutes. Callers must be 18 or older. You may also enter

by mailing your answer on a 3" x 5" piece of paper, along

with your name, address, and phone number, to: "August

Compute SearchStakes," 324 West Wendover Avenue,

Suite 200, Greensboro, N.C. 27408 by 9/30/92. No

purchase necessary. For more information on how you

may win this month's prize, valued at more than $1,500,

turn to page 40.

U.S. Robotics, CompuServe and Compute magazine! So

enter early...and enter often!

Sponsored by Compute Int'l Ltd., N.Y., N.Y.
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Interactive Network

lets you interact

with your television.

Coming soon

to selected viewing
areas.

and "Jeopardy!"), drama

(CBS's "Murder, She Wrote"),

and documentary and news

programs ("60 Minutes" and

"NBC Nightly News").

The Mountain View, Califor

nia, company that developed

the system says the patented

technology is capable of even

tually reaching every home in

the United States. If you hap

pen to be a couch potato in

the Sacramento or San Fran

cisco Bay area, however,

price is something to consid

er: The control unit costs

$199, in addition to a $15-per-

month subscriber fee, which al

lows you to interact with what-

ever's offered. To compete

against other subscribers

costs an additional 50 cents

per game for freestanding

games, $1 per game for

game shows, and $2 per

game for sporting events. An

extra $30 per month buys un

limited competitive play.

If you would like more infor

mation, contact interactive Net

work, 1991 Landings Drive,

Mountain View. California

94043; (415)960-1000.

Video Blaster
You're probably already famil

iar with Sound Blaster, the

sound system for PCs from

Creative Labs. Now the same

company brings you Video

Blaster for displaying, editing,

and frame-capturing full-mo

tion video on standard PC

monitors. Competitively priced

at $495, Video Blaster lets

you combine full-motion video

from NTSC or PAL with com

puter-generated graphics

and animations. The resulting

images are captured in

freeze frame; saved in one of

a variety of formats, including

bitmap, Targa, M-motion, TIF,

and encapsulated PostScript;

manipulated by adding titles

or changing colors; and export

ed to other applications.

For more information, con

tact Creative Labs, 1901 Mc

Carthy Boulevard, Milpitas, Cal

ifornia 95035; (408) 428-6600.

Future Naders of America
Fed up with the feds? Then

take a closer look at Personal

Advocate, a new program

from Parsons Technology for

the consumer advocate in

you. The software is designed

to help you cut through red

tape to get action, receive in

formation, and express your

views. Designed in conjunc

tion with a team of attorneys.

Personal Advocate generates

nearly 40 of the most common

ly written letters to creditors,

corporations, elected officials,

consumer organizations, and

government agencies. A free-

form letter lets you create per

sonalized documents.

Personal Advocate also pro

vides an expandable address

book of approximately 2500

consumer contacts: names,

addresses, and telephone

numbers of major corpora

tions, Better Business Bu

reaus, offices of attorneys gen

eral, consumer groups, and

numerous other organiza

tions. A small built-in word

processor lets you record de

tails each time you make a

contact. By tagging notes to

address book entries, you

can chronicle the date of a

conversation, what the out

come was, and future actions

still required.

Suggested retail price is

$69. For more information, con

tact Parsons Technology,

One Parsons Drive, P.O. Box

100, Hiawatha, Iowa 52233-

0100; (319)395-9626.

What Price Speed?
You can get fast for less, if

you're looking for 50-MHz per

formance. Intel's speed de

mon chip, the Intel486 DX2

microprocessor, makes lower-

priced systems perform like

50-MHz machines. Intel's

"speed-doubler" technology al

lows the internal frequency of

the processor to operate at

double that of the rest of the

system, combining the high

performance of the advanced

50-MHz Intel486 DX CPU

with the cost-effective 25-

MHz system design.

The DX2 comprises an inte

grated central processing

unit, a floating-point unit, and

a complete on-chip cache, all

of which execute at a rate

twice that of the CPU bus due

to the speed-doubler technol

ogy. CPU performance in

creases significantly without re

quiring a new generation of

supporting components. If

you're in the market for a new

computer, look for competitive

ly priced systems based on

the Intel486 DX2. They're pop

ping up all over the place.

For more information con

tact Intel at (800) 548-4725 or

write for the Intel Literature

Packet #JB-47, P.O. Box

7641, Mount Prospect, Illinois

60056-7641.

Companies with items of inter

est suitable for "News &

Notes" should send informa

tion along with a color slide or

color transparency to News &

Notes, Attn: Jill Champion,

COMPUTE, 324 West Wen-

dover Avenue, Suite 200,

Greensboro, North Carolina

27408. Although space is lim

ited, all items will be consid

ered for publication. O
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Inleraclive Networ1l 
leIS you Interact 

wHh your television. 
Coming soon 

to selected viewing 
areas. 

NEWS & NOTES 

and "Jeopardy'''). drama 
(CBS's "Murder. She Wrote"). 
and documentary and news 
programs ("60 Minutes" and 
"NBC Nightly News"). 

The Mountain View, Califor
nia, company that developed 
the system says the patented 
technology is capable of even
tually reaching every home in 
the United States. If you hap
pen to be a couch potato in 
the Sacramento or San Fran
cisco Bay area, however, 
price is something to consid
er: The control unit costs 
$199, in addition to a $15-per
month subscriber fee, which al
lows you to interacl with what
ever's offered. To compete 

.-c-:;,,~ = ~=I - -~ :::= ••.•.•.•.• _ •.•.•. , •.•.•.. =': 
, • • • + . . ... .. '. " . - . ... 

against other subscribers 
COSIS an additional 50 cents 
per game for freestanding 
games, $1 per game for 
game shows, and $2 per 
game for sporting events. An 
extra $30 per month buys un
limiled competitive play. 

If you would like more infor
mation, contact Interactive Net
work, 1991 Landings Drive, 
Mountain View, California 
94043; (415) 960-1000. 

Video Blaster 
You're probably already famil
iar with SQund Blaster, the 
sound system for PCs from 
Creative Labs. Now the same 
company brings you Video 
Blaster for displaying, editing, 
and frame-capturing full-mo
tion video on standard PC 
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monitors. Competitively priced 
at $495, Video Blaster lets 
you combine fuil-motion video 
from NTSC or PAL with com
puter-generated graphics 
and animations. The resulting 
images are captured in 
freeze frame; saved in one of 
a variety of formats, including 
bitmap, Targa, M-motion, TIF, 
and encapsulaled PostScript; 
manipulated by adding titles 
or changing colors; and exporl
ed to other applications. 

For more information, con
tact Creative Labs, 1901 Mc
Carthy Boulevard, Milpitas, Cal
ifornia 95035; (408) 428-6600. 

Future Naders of Ameri(a 
Fed up with the feds? Then 
take a closer look at Personal 
Advocate , a new program 
from Parsons Technology for 
the consumer advocate in 
you. The software is designed 
10 help you cut through red 
tape to get action, receive in
formation, and express your 
views. Designed in conjunc
tion with a team of attorneys , 
Personal Advocate generates 
nearly 40 of the most common
ly written letters to creditors, 
corporations, elected officials, 
consumer organizations, and 
government agencies. A free
form letter lets you creale per
sonalized documents. 

Personal Advocate also pro
vides an expandable address 
book of approximately 2500 
consumer contacts: names, 
addresses , and lelephone 
numbers of major corpora
tions , Better Business Bu
reaus, offices of attorneys gen
eral, consumer groups; and 
numerous other organiza
tions. A small built-in word 
processor lets you record de
tails each time you make a 
contact. By tagging notes to 
address book entries, you 
can chronicle the dale of a 
conversation , what the out
come was, and future actions 
still required. 

Suggested retai l price is 

$69. For more information, con
lact Parsons Technology, 
One Parsons Drive, P.O. Box 
100, Hiawatha, Iowa 52233-
0100; (319) 395-9626. 

What Price Speed? 
You can get fast for less , if 
you're looking for 50-MHz per
formance. Intel 's speed de
mon chip , the Intel486 DX2 
microprocessor, makes lower
priced systems perform like 
50-MHz machines. Intel'S 
"speed-doubler" technology al
lows the internal frequency of 
the processor to operate at 
double that of the. rest of the 
system, combin ing the high 
performance of the advanced 
50-MHz Intel486 OX CPU 
with the cost-effective 25-
MHz system design. 

The DX2 comprises an inle
grated central processing 
unit, a floating-point unit, and 
a complete on-chip cache, all 
of which execute at a rate 
twice that of the CPU bus due 
to the speed-doubler technol
ogy. CPU performance in
creases significantly without re
quiring a new generation of 
supporting components. If 
you're in the market for a new 
computer, look for competitive
ly priced systems based on 
the Intel486 DX2. They're pop
ping up allover the place. 

For more information con
tact Intel at (800) 548-4725 or 
write for the Intel Literature 
Packet #JB-47, P.O. Box 
7641, Mounl Prospect, Illinois 
60056-7641. 

Companies with items of inter
est suitabte for "News & 
Notes " should send informa
tion along with a color stide or 
cotor transparency to News & 
Notes, Attn: Jill Champion. 
COMPUTE, 324 West Wen
dover Avenue, Suite 200, 
Greensboro, North Carolina 
27408. Although space is tim
ited, all items will be consid
ered for publication. 0 



New from Mallard Software - Scenery from all the Islands for Microsoft*Flight Simulator?

Spend an Afternoon
on the Islands.

HAWM
Scenery Upgrade Series

for Microsoft* Right Simulator?

Experience the spectacular scenery of the

Hawaiian Islands as never before with the greatest

possible accuracy and realism.

This new Hawaiian scenery designed by

MicroScene brings you topographies, highway and city

maps at an entirely new level of detail.

Bring the beauty of Hawaii right into your home

through your Flight Simulator experiences.

You'll discover ships, lighthouses, mountain roads,

piers, port facilities, factories, beaches,

resort hotels and much, much more.

Mallard

And at dusk the discoveries start over again as

the scenery changes to display dramatic night effects.

Scenery from all the islands — from the big island

of Hawaii toKure Atoll beyond Midway— is included.

Predefined modes start you out at Hilo, Keahole,

Kahului, USS Ranger, Molokai; Lanai, Honolulu,

Lihue, French Frigate Shoals or Midway.

If you've never been to Hawaii, or even if you're a

frequent visitor, you shouldn't miss this opportunity to

see the islands from their most

spectacular vantage point — the air.

To find out more, call 1-800-WEB-FEET.
Copyrij'u© 1992 Mallard So/more. All product rutmaanJ trademarks are the proper!} of ihtir respeaiv
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FEEDBACK

Pitching VGA dots,

writing random

sentences, changing

your image,

updating your medical

advisor, and

finding the best price

The Right Pitch
I am still a novice and am plan

ning to upgrade soon to VGA.

I called a local discount deal

er regarding buying a 28-dpi

standard VGA monitor. He

told me I would have a hard

time finding a 28-dpi, yet I

see plenty of big mail-order

companies with reasonably

priced 28-dpi monitors. Does

a standard VGA get 16 colors

or 260 colors?

JOHN R. MAHONEY

LINCOLN PARK. NJ

Actually, the measurement for

a monitor screen is dot pitch,

not dots per inch (dpi). You

would use dpi to express how

many distinct dots a printer

can lay side by side. You'll al

so see dpi applied to mouse

resolution, though we prefer

the emerging term Mickeys to

indicate the distance the

mouse pointer moves on the

screen and points per inch

(ppi) to indicate the minimum

motion of the mouse that can

be detected by the software.

Dot pitch (dp) refers to the di

agonal distance between

dots of the same color on a

monitor screen.

We don't know why your

dealer is having a hard time

finding a 28-dp monitor It's

not hard. Go with a mail-order

company you already know

about and skip your dealer.

And stick to your guns—28

dp is definitely the way to go,

especially if you do a lot of

text work.

As you probably know, the

color image on your screen is

made up of individual pixels,

or dots, and each of these

dots is made up of three small

er colored dots (one each of

red, green, and blue). In

most monitors these pixels

are laid out diagonally so that

the individual pixels don't

form vertical stacks.

Imagine trying to cover the

bottom of a rectangular box

with Ping-Pong balls. If you

line them up horizontally and

vertically in a Cartesian pat

tern, there'll be large spaces

where you can see the bot

tom of the box between

them. If you allow the Ping-

Pong balls to lake their natu

ral positions, they'll come to

rest in a sort of honeycomb

pattern. You'll see far less of

the bottom of the box and

pack more balls into the

same space if you align them

this way. That's why dot pitch

measures the diagonal dis

tance rather than the vertical

or horizontal distance.

Standard VGA provides 16

colors at 640 x 480 resolution

and 256 colors at 320 x 200

resolution. Anything higher

than that is called Super

VGA, and there are untold

numbers of Super VGA stan

dards and resolutions. There

was some hope that IBM's

XGA or 8514A standard

would replace Super VGA

and result in a new standard,

but that hope was in vain.

Life Sentence
I want to write a program to

generate random sentences

from small lists of words. It

should puli a verb from a

verb list, a noun from a noun

list, and so on, and then link

them into a sentence. Could

you talk about the RANDOM

IZE command?

J. P. MYERS

DOWNEY. CA

RANDOMIZE is used to pre

pare the computer to gener

ate random numbers. Keying

this command to the timer

causes whatever value is cur

rently in the hardware clock

to be the seed value. If you

don't use RANDOMIZE be

fore generating random num

bers, you'll generate the

same list of random numbers

each time the program runs.

The numbers are really ran

dom, but they're generated

by a formula. If you use the

same seed value to start the

process, the numbers will al

ways be the same sequence.

RND is then used in a for

mula. RND will give you a ran

dom value between 0 and 1.

You multiply this by the range

you want and then add to it

the lowest value you want.

For example, if you want ran

dom integers between 5 and

20, you would use this formu

la: INT(RND ' 15 + 5).

The following program

goes a step further. Defining

a function (DEFFN) in the sec

ond line allows you to use fna

anywhere in the program

where you want a random in

teger between 0 and 10. This

saves space and typing.

The first value in the pa

renthesis in the string array

word$() is the part of

speech (0 = adjective, 1 -

noun [person], 2 = verb, 3 =

adverb, 4 = preposition, 5 =

noun [thing]). To keep the sen

tence simple, one of each

part of speech is used, the

nouns are always singular,

and the verb is always intran

sitive and past tense.

You can easily make this

sentence-generating program

as complex as you desire. In

creasing its vocabulary

would be the simplest improve

ment. Note that the way it's

currently designed, there

have to be equal numbers of

each part of speech, but this

was done to keep the pro

gram short. There's no reason

why you couldn't have differ

ent numbers of nouns and

verbs, for example. Just cre

ate separate loops to load the

different parts of speech into

their respective arrays.

RANDOMIZE TIMER

DIM word$(5, 10):DEFfna =

INT(RND ' 11)

FOR i = 0 TO 5

FOR j = QTO 10

READ word [ruin lists

word$(i, j} = wordfromlistS + ' '

NEXT
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Pitching VGA dots, 
writing random 

sentences, changing 
your Image, 

updaHng your medical 
advisor, and 

finding the best price 

FEEDBACK 

The Right Pitch 
I am still a novice and am plan· 
ning to upgrade soon to VGA. 
I called a local discount deal
er regarding buying a 28-dpi 
standard VGA monitor. He 
told me I would have a hard 
time finding a 28-dpi , yet I 
see plenty of big mail-order 
companies with reasonably 
priced 28-dpi monitors. Does 
a standard VGA get 16 colors 
or 260 cotors? 
JOHN R. MAHONEY 
LINCOLN PARK. NJ 

Actually, the measurement for 
a monitor screen is dot pitch, 
not dots per inch (dpi). You 
would use dpi to express how 
many distinct dots a printer 
can lay side by side. You 'll al
so see dpi applied to mouse 
resolution, though we prefer 
the emerging term Mickeys to 
indicate the distance the 
mouse pointer moves on the 
screen and paints per inch 
(ppi) to indicate the minimum 
motion of the mouse that can 
be detected by the sof/ware. 
Dot pitch (dp) refers to the di
agonal distance between 
dots of the same color on a 
monitor screen. 

We don't know why your 
dealer is having a hard lime 
finding a 28-dp monitor. It's 
not hard. Go with a mail-order 
company you already know 
about and skip your dealer. 
And stick to your guns-28 
dp is definitely the way to go, 
especially if you do a lot of 
text work. 

As you probably know, the 
color image on your screen is 
made up of individual pixels, 
or dots, and each of these 
dots is made up of three small
er colored dots (one each of 
red, green, and blue). In 
most monitors these pixels 
are laid out diagonally so that 
the individual pixels don't 
form vertical stacks. 

Imagine trying to cover the 
bottom of a rectangular box 
with Ping-Pong balls. If you 
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line them up horizontally and 
vertically in a Cartesian pat
tern, there'll be large spaces 
where you can see the bot
tom of the box between 
them. If you allow the Ping
Pong balls to take their nalu
ral positions, they'll come to 
rest in a sort of honeycomb 
pattern. You 'll see far less of 
the bottom of the box and 
pack more balls into the 
same space if you align them 
this way. That's why dot pitch 
measures the diagonal dis
tance rather than the vertical 
or horizontal distance. 

Standard VGA provides 16 
colors at 640 x 480 resolution 
and 256 colors al 320 x 200 
resolution. Anything higher 
than that is called Super 
VGA , and there are untold 
numbers of Super VGA stan
dards and resolutions. There 
was some hope that IBM's 
XGA or 8514A standard 
would replace Super VGA 
and result in a new standard, 
but that hope was in vain. 

Life Sentence 
t want to write a program to 
generate random sentences 
from smalt tists of words. It 
should pull a verb from a 
verb list. a noun from a noun 
list, and so on, and then link 
them into a sentence. Could 
you talk about the RANDOM
tZE command? 
J. P. MYERS 
DOWNEY, CA 

RANDOMIZE is used to pre
pare the computer to gener
ate random numbers. Keying 
this command to the limer 
causes whatever value is cur
rently in the hardware clock 
to be the seed value. If you 
don't use RANDOMIZE be
fore generating random num
bers, you'll generate the 
same list of random numbers 
each time the program runs. 
The numbers are really ran
dom, but they're generated 
by a formula. If you use the 

same seed value to start the 
process, the numbers will al
ways be the same sequence. 

RND is then used in a for
mula. RND will give you a ran
dom value between a and 1. 
You multiply this by the range 
you want and then add to it 
the lowest value you want. 
For example, if you want ran
dom integers between 5 and 
20, you would use this formu
la. INT(RND • 15 + 5). 

The following program 
goes a step further. Defining 
a function (DEF FN) in the sec
ond line allows you to use fna 
anywhere in the program 
where you want a random in
teger between a and 10. This 
saves space and typing. 

The first value in the pa
renthesis in the string array 
word$() is the part of 
speech (0 = adjective, 1 = 
noun [person), 2 = verb, 3 = 
adverb, 4 = preposition, 5 = 
noun [thing)). To keep the sen
tence simple, one of each 
part of speech is used, the 
nouns are always singular, 
and the verb is always intran
sitive and past tense. 

You can easily make this 
sentence-generating program 
as complex as you desire. In
creasing its vocabulary 
would be the Simplest improve
ment. Note that the way it's 
currently designed, there 
have to be equal numbers of 
each part of speech, but this 
was done to keep the pro
gram short. There 's no reason 
why you couldn't have differ
ent numbers of nouns and 
verbs, for example. Just cre
ate separate loops to load the 
different parts of speech into 
their respective arrays. 

RANDDMIZE TIMER 
DIM word$(5, 10):DEF Ina = 

INT(RND • 11) 
FOR i = 0 TO 5 
FOR j = 0 TO 10 
READ wordlromlist$ 
word$(i , j) = wordlromlisl$ + ' , 
NEXT 
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IN 218 B.C., Hannibal needed more

than 300 elephants to cross the Alps and

confront the Romans.

TODAY, a single mouse is all you need

to explore the most elaborate civilization

in computer gaming— and confront the

essence ofevil.

"With the new mouse interface,

playing Ultima has never been

easier. The left button controls

your hands and the right button

controls yourfeet—you never

have to touch the keyboard"

(Richard Garriott,

Ultima VII designer)

".. one oftheJewgames that

emphasizes the moraldevelop

ment ofyour characters...tbe

nature ofgoodandevil set the

tonefor this adventure in

ethical dilemmas."

(MPC World, April/May 1992)

"The -world holds such beauty and complexity,

with so manypotential leads tofollow and inter

estingplaces topoke into, thatyou'll hardly know

what to dofust. I couldn V resistplaying the

tourist andtaking a long look around.

I'm still looking."

(PC Games: The Complete PC Gamer's Guide,

Spring/Summer 1992)

VOLUNTARILY

RATED MP-1 3

(For Malure Players)

S/Bwn Requirement!: IBM 8 1 OK compatible 386SX, 386 or 486 sptems - 2 meg. RAM; hard drive; 256-color VCA/MCGA graplik

Available at a retailer near you or

call 1-800-999-4939

P.O.Box 161750- AusHnTX 78716

OKICilN l'<Ku. 11k

Circle Reader Service Number 192



COMPUTE SEARCHSTAKES!
No purchase or phone call required. For automatic
entry, call 1-900-454-8681 on a touch-tone phone. The
cost for the call is $1.50 tor the first minute and $1.00
per minute thereafter average call is estimated to be 2-
3 mirvites. Charges for calls to the above number will
appear on yourphone bill. Callers must be 18 or older.
To enter June SearchStakes drawing call from 9 A.M.
EDT on 42692 through midnight EDT 7/31/92, to enter
Jutv SearchStakes drawing call from 9 A.M. EDT on
5.<2&92 throuqh midnight EDT aft1/92, to enter August
SearchStakes drawing;pall from 9 AM EDT on &2&92
throuqh midnight EDT 9/30/92, to enter September
SearchStakes drawing call from 9 A.M. EDT on 7Z2&92
through midnight EST 10/30/92. to enter October
SearcfiStakes drawingcall from 9 AM EDT on a/2&92
through midnight EST 11/30/92,!o enter November
SearchStakes drawing.call from 9 A.M. EDT on 9/2B&2
through midnight EST 12/31/92, to give your name,
address, telephone number, the Compute issue date
(month), arKithespliJtioniorthernonthyousetecL To

enter the Grand Prize drawing, call from 9:00 A.M. EST
12/1/92 through midnight EST 1/29/93 to give your
name, address, telephone number, the solution to the
Grano Prize SearchStakes plys the solution to any two
of the previous monthly SearchStakes. All call-in
entrants will receive a S5.00 savings coupon toward
caller's choice of: (1) Kathy Keeton's newest book,
Longevity, or (2) a two-year subscription to Compute.
Multiple coupons may not be combined on a single
book or subscription purchase. Coupon expires
2/15/93.Call as often as you wish; each call is a
separate entry. Cali-in entry option is void in GA, LA,
MN, OR. NJ and where prohibited.
Alternate Entry Method: Print your name, address,

and phone number on a 3" % 5" piece of paper. {1) To
enter the monthly drawings, print the Compute issue
date (month) ana solution lor mat month on your entry
and address your envelope to include the issue date
(month), for example: "June Compute SearchStakes.1
(2) To enter the Grand Prize drawing print the words
Grand Prize," the Grand Prize solution, pjus the
solution to any two previous monthly SearcnStakes
on your entry. Address your envelope: "Compute
SearchStakes Grand Prize." Mail all entries,
addressed as directed above, to: 324 West Wendover
Avenue, Suite 200, Greensboro, N.C. 27408. Enter
as often as you wish; each entry must be mailed
separately. Ail write-in entries must be postmarked by
1/31/93 and received by 2/15(93.

For the solution(s), complete rules, and detailed
description of prizes including prize values, send a
self-addressed stamped envelope to Compute
SearchStakes Solutions, Dept RRS,1965 Broadway,
NV, N.Y. 10023-5955 by 12A31/92: no return postage

required for residents of VT and WA. Solutions and
prize information will be provided through the issue
date in which the request is received.

Odds determined by number of entries received, for
example, 10,000 entries make odds 10,000 to J.
Prizes/values: Grand Prize (1), minimum value
S15,000-maximum value 540,000. Monthly prizes
(6), one for each of the following Compute 1992
issue dates: June, July, August, September,
October, and November, minimum value $1,500-
maximum value $7,500. Maximum total prize
value: 585,000. A description of each prize,
including its approximate value, will appear in
Compute prior to the first entry date for that prize.
Prizes are not transferable or redeemable for cash.
No substitution of prizes except as necessary due
lo availability. Licensing, transportation,
registration, and dealer charges, if applicable, are
winner's responsibility. Winners may be required
to pick up some prizes from the nearest dealership.
Travel prizes must be from a major airport nearest
winner's home and must be used within 12 months
of award date. Additional restrictions may apply,
i.e., local ordinances. Taxes are the winner s
responsibility.
Open only to U.S. residents 18 and older, except
employees and their families of Compute I nil Ltd.,
POWER GROUP, INC.. their respective subsidiaries,
affiliates, and advertising agencies. All federal, state,
local laws and regulations apply. Void where prohibited,
This proqram is sponsored by Compute International
Ltd.. 1965 Broadway, NY, N.Y. 10023, (212) 496-
6100. Monthly winners will be selected at random
from among all eligible entries received by the judges
by the following drawing dates: June issue-7/31/92,
July issue-8/31/92. August issue-9/30/92, September
issue-10/30/92, October issue-11/30/92, November
issue-12/31/92. Grand Prize winner wilt be selected at
random from among all eligible entries received by
2/15/93. Winners will be selected by POWER
GROUP, INC., an independent judging organization
whose decisions are final. Winners will oe notified by
mail and required to execute and return an affidavit of
eligibility and release within 21 days of date on
notification letter or alternates will be selected at
random, limit one winner per household.

This sweepstakes is subject to the Official Rules
and Regulations. For a list of winners, send a self-

addressed stamped envelope to: Compute
SearchStakes Winners, Dept. RRW, 1965 Broadway,

NY, N.Y. 10023-5965 by 3/31/93. Requests will be

fulfilled after the sweepstakes ends.

FEEDBACK
NEXT

FOR i = 0 TO 10

PRINT 'The ' + word$(0, fna) +

worrj$(1, fna} + word$(2, fna) +

word$(3, fna) + worrj$(4, fna) +

'the ' + word$(5, fna)

NEXT

END

DATA red,blue,tall.fat,smart,

worried,hungry,persistent,

wet,elegant,happy

DATA man,child.tenor.accountant,

plumber,dog,gorilla,machinist,

florist,window washer,fry cook

DATA ate,sang,worked,hid,

paraded,read,flew,ran,

harvested, welded.talked

DATA loudly,quietly,proudly,

unceasingly,frantically,

methodically,intently,

poignantly, sloppily,hesitantly,

pointlessly

DATA in,under.over,around,out

of,inside,with,beside,far

from,through,along with

DATA airplane,house,car.diner,

college dormitory,machine

shop,school,roof,cellar,

attic,barn

Capturing the Image
I have a computer card designed to dis

play images captured from video record

ers. I have several image-capturing pro

grams for capturing PCX and TIF imag

es, such as PC Partner from DAK, but

none of them can capture images in

VGA mode. I contacted DAK, but PC

Partner is several years old, and the

technician told me it won't capture imag

es at VGA resolution. Are you aware of

any other capturing software that can

capture images at VGA resolution?

Another question I have concerns

hardware and software for my internal

fax/modem. Each time I load the fax soft

ware, I get problems such as neither the

mouse nor the fax working properly. I've

written the manufacturer, but it's been

three weeks, and I've not heard from the

company. Can internal fax/modems

work with other fax software, or are they

restricted to their own software?

LEO FRENCH

MODESTO. CA

HiJaak (Inset Systems, 71 Commerce

Drive, Brookfield, Connecticut 06804;

203-740-2400) can capture a maximum

resolution of 1024 x 768 pixels in 256 col

ors. Collage Plus (Inner Media, 60 Plain

Road, Hollis, New Hampshire 03049;

603-465-3216) can capture up to 800 x

600 pixels in 16 colors in DOS.

The maximum resolution and num

ber of colors for a Windows capture
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COMPUTE SEARCH STAKES! 
No purchase or phone call reqUired. For automatic 
entry caJll·~l on a tOuch-tooe ptme. The 
oosffor the caD is $1.50 for the first rrinute and $1.00 
"'" rrrue _ ........ cal is _ad 10 be 2-
3 mJtet. awges lor ca.IS i) the aboY8 runber wi 

~~~~J':""9~ 
EDT on 4l2S92 ~.'1!:?g It EOT 7fJl..m, kI enter 
~SearchS~~ cal from 9 AM. EDT on 
~~~~l'ffrDr:~ 
IDrough m!dni=~1 E 9I3OI92A to enter September 
SearchStakes . can from ~ AM. EDT on 712.6fi12. 
lhrougt:! midn!iihl E T 10130/92, to enter October 
5easchStakes . caB from 9 A.M. EDT on et2&92 
lhmuah midn~' hi E l1f30192~to enter November 
SeaJdlStakes . cal from 9 A.M. EDT on W2&92 
~ ~: 12131192, to !jve Y9(Jr name, 

='ard ~'~"==-"1~ enlef the Grand Prize drawina. caD fran 9:00 A.M. EST 
12/1192 through midnight EST 1129193 to give yqur 
na.~J a<ttesS, teleohOOe nllTlber, the soIuOOn to \he 
Graoo Prize S8an:hStakes 00Js the sokJtion to !1flY two 
of the previous month! 5earchStakes. All call·in 
entrants will receive a .00 sa~ ~ toward 
caller's choice of: (1) Kathy Keeton's newest book. l.cJ<Jo<Mtv. or {2l a ___ 10 Corrput;<. 
Multiple 'coupons may not be combined on a SlI)QIe 
boOK or subscription purchase. Coupon expires 
211519~~~S~ ~~s~;~~ ~i~ 
~ NJ ard where p",liililild 
Altemaui Entry: Method: Print your name, address, 
and phone nuriiberon ~ ~ x 5".p!eCe of paper. OJ To 
enl" the montI"Iv d,""""", "'" the Ci>rfi<Jte ossue date (rronthl and_lorlhal rronthon __ 
and acxtresS your ~ kl roude the ISSUe dale 

!u'1~'I;".~~~e=~ 
~Grand Prize,' the Grand Prize solution, Dlus Ihe 
solution to any two previous monthtv Seai'CFiSfukes 
on your enw. Address your enverope: 'Compu1e 
SearchStak'es Grand Prize : Man all entries, 
addressed as directed above, 10: 324 West Wendover 
Averue, Suite 200, Greensboro, N.C. 27408. Enter 
as often as ~ou wish; each = must be mailed 
=~ .=o.:,,~ be posImarked by 

For the solulio~s), complete rules, and detailed 
~ of P!iZOS inclUding .... va~ send a 
self-addressed stamped envelope 10 Compute 
Sean:hS1akes SoIu1lonS, Dept RRS;l965 Broaaway, 
NY, N.Y. 1002J..5965 by 121J1192i..~ return ~ 
regulred for residents Of VT and wA. SolutIOns and 
.... """"""'Ion will be _ tI\ftlU9h the Issue 
date In which the request is received. 

Odds determined by number of entries receNed. for 
examw 10,000 entries make odds fO,OOOto 1. 
PrjzeSNalues: Grand Prize (1). minimum value 
$15,QOO.maximum value $40,000. MonthlY prizes 
16), one for each 01 the following Compule 1992 
Issue dates: June. July, August , September, 
October, and November minimum value S1,sao.: 
maximum value $7 ,500. MaximUm total prize 
value: S85.000. A descriptJon of each prize, 
including its approximate value, will appear in 
Ct?mPute 'prior fo the first entry date for 1M! prize. 
Prizes are not transferable or redeemable for cash. 
No substitution 01 prizes ex~t as necessary due 
to availability . Licensing, transportalion , 
registration, and deaJer charges. if applicable, are 
winner's responsibility. Winners may be required 
10 pick up' some prizes from the nearest dealei"ship. 
Travel prizes must be from a major airport nearest 
winners home and must be used within 12 months 
of award date. Addilional restrictions may apply, 
i.e .• local ordinances. Taxes are the winner's 
,.spoos;bilitv. 
Open only fo U.S. residents 18 and older, except 
er'notovees and their families of CoIppule InnUd .• 
POWER GROUP, iNC .• their respec:tiv.e: Slbsiciarias, 

=~~~rv~~'=' This """""'" is 5oonso<ed bY Con'oote In mational 
LtdQb-1965 Broadway, NY, IQ.Y. 1()023, (212) 496-
61 . Monthly winners will be selected at random 
/rom ar _ entries """"'" by the .txIQes 
trI the~ cf'ra~ dates: June issue-~I192, 
,Jidy issue-!I'31192, _ issue-SI3OO2, ~eoiJer 
issue-10fJ0192, October lssue-11f30/92, NOvember 
issue-12131192. Grand Prize winner will be selected at 
random from among all eligible entries received by 
2115/93. Winners wlll be selected by POWER 
GROU&.'l:%n:' I_ndenl judging "'lJ'IIYation 
whose . are final. \\\nnEi/S WilDe iioIified bv 
mail and required to exerute and rerum an affidavit 01 
eligibility and release within 21 days of date on 
nofification lener or alternates will tie selecled al 
ranOOm. l..inlt one wimer per household. 
This sweepstakes is subject 10 the Olfidal Rules 
and Regulations. For a list of winners, send a self
addressed st8mped envelope to : Compute 
SearchStakes Wmers. Dept. RAW, 1965 Broadway, 
NY, N.Y. 10023-5965 by 3I31i93. Requests will be 
fulfilled after the sweepstakes ends. 
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FEEDBACK 
NEXT 
FOR i = 0 TO 10 
PRINT 'The ' + wordS(O, Ina) + 

word$(1, Ina) + word$(2, Ina) + 
wordS(3, Ina) + wordS(4, Ina) + 
'the ' + wordS(5, Ina) 

NEXT 
END 
DATA red,blue,tall ,lat,smart, 

worried , hungry, persistent, 
wel ,elegant,happy 

DATA man ,child ,tenor,accountant, 
plumber, dog,gori lla , mach in isl, 
lIorist,window washer,lry cook 

DATA ate,sang,worked,hid, 
paraded,read, lIew, ran , 
harvested ,welded, ta lked 

DATA loudly,quietly,proudly, 
unceasi ng Iy, Irantical ly, 
methodically ,i ntently, 
poignantly ,sloppi ly, hesilantly, 
pointlessly 

DATA in ,under,over,around,out 
01 ,inside, wilh,beside , lar 
Irom,through,along wilh 

DATA airplane ,house,car, diner, 
college dormilory,machine 
shop ,school , roof ,cellar, 
attic,barn 

Capturing the Image 
I have a computer card designed to dis
play images captured Irom video record
ers. I have several imagEH:apturing pro
grams for capturing PCX and TlF imag
es, such as PC Partner from DAK, but 
none of them can capture images in 
VGA mode. I contacted DAK, but PC 
Partner is several years old, and the 
technician told me it won't capture imag
es at VGA resolution. Are you aware of 
any other capturing software that can 
capture images at VGA resolution? 

Another question I have concerns 
hardware and software for my internal 
fax/modem. Each time I load the fax soft
ware, I get problems such as neither the 
mouse nor the fax working properly. I've 
written the manulacturer, but iI's been 
three weeks, and I've not heard from the 
company. Can internal fax/modems 
work with other fax software, or are they 
restricted to their own software? 
LEO FRENCH 
MODESTO. CA 

HiJaak (Inset Systems, 71 Commerce 
Drive, Brookfield, Connecticut 06804; 
203-740-2400) can capture a maximum 
resotution of 1024 x 768 pixels in 256 col
ors. Collage Plus (Inner Media, 60 Plain 
Road, Hal/is, New Hampshire 03049; 
603-465-3216) can capture up to 800 x 
600 pixels in 16 colors in DOS. 

The maximum resolution and num-
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with Collage Plus is a little more com
plicated, if you're running in 386-en-

hanced 386 mode, it can capture what

ever is on the screen, regardless of the

resolution or number of colors. In real

or standard mode, you'll need to have

about 1MB of free RAM above whatev

er programs you're running to capture

a 1024 x 768 256-color screen.

None of these programs should

have any trouble saving to disk what

ever is captured by your card.

Your fax problem is probably due to

a serial-port conflict between your

mouse and your fax card. If you have

at least two serial ports, try moving

your mouse to the other serial port.

(This will require rerunning your

mouse setup in DOS and Windows.)

If that doesn't work or if you have on

ly one serial port, you'll have to dig

through your fax/modem manuals to fig

ure out how to set your DIP switches

and jumpers so the devices aren't trying

to use the same IRQ. Remember that

serial port 1 is interrupt 4 and serial

port 2 is interrupt 3. Technically, you can

have two additional serial ports, but se

rial port 3 must use interrupt 4 and se

rial port 4 must use interrupt 3. There's

probably a reason for this other than to

mystify and confuse people.

Regarding your question about fax

software, there's hope but only if your

fax supports a common file format.

Many older fax machines don 't—they

employ their own file formats and thus

force you to use their software. Many,

however, can create PCX or TIF files,

so any fax software that reads these

files should work. Also, give the manu

facturer a call (or fax your question in,

if there's a fax number in the manual).

Most manufacturers are responsive to

telephone contact.

The Doctor Is In
We'd like to update our item Getting Bet

ter on Dr. Schueler's Home Medical Ad

visor that ran in the June 1992 issue's

"News & Notes." According to Pixel Per

fect, the program's publisher, the refer

ral database mentioned in the article

has been discontinued and, due to pop

ular demand, is being replaced with a

health and diet section in the data

base. Second, although the story high

lights some of the new version's fea

tures, there are several others the com

pany thinks our readers might like to

know about. The program now has full

print capability, first-letter-sensitive men

us for fast referencing, a newly formed

specialty review board consisting of 40

Board Certified Medical Specialists,

and continuing updates for registered

users at cost. A major new version of

Schueler's Home Medical Advisor is al

so in the works.

This is for every hard disk
that's lost its drive*

File fragmentation.
It shifts your hard disk

into low gear. And

takes the "varoom"

out of your PC's

performance.

Restore your hard

disk to its youthful

speed, with Disk

Optimizer. The

utility software

that lets you retrieve

your files up to three times faster.

Disk Optimizer undoes nasty file

fragmentation that occurs naturally

under DOS. It puts your files back

in one piece. So your hard disk

doesn't bum up your precious time

or itself retrieving bits of data

scattered all over the place.

EHSKOPTWQZER TOOLS
WTTHOATA GUARDIAN

It's the little

utility that's a big

time saver. Get Disk

Optimizer today and

give your hard disk

a real power boost

under the hood.

Disk Optimizer

is just $69.95.

See your dealer.

Or call

800-272-9900

to order.
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ZEOS 486-33 Pricing
A number of COMPUTE readers have

called ZEOS hoping to purchase the

486 system featured in the April Test

Lab section of the magazine for the

price listed, only to be told that the sys

tem isn't available for that price. The

$1,795 list price that appeared in our

product box was supplied by ZEOS, but

it isn't the price for the review configura

tion. Also, the review refers to a hard

drive that's no longer available from

ZEOS. We at COMPUTE regret the confu

sion and offer the following explanation.

A footnote at the beginning of Test

Lab explains the difficulty of coming up

with a list price for a "standard" system:

"Prices for this computer system and the

others vary according to the configura

tion/options chosen. Contact the man

ufacturer for further information." Be

cause consumers are more sophisticat

ed than ever, companies like ZEOS offer

a menu approach to pricing. Even

when a manufacturer offers a "standard"

system, there are usually a number of op

tions. The price ZEOS supplied us is for

the base configuration, which includes,

for example, a monochrome monitor rath

er than an SVGA monitor.

In the future, we will make every at

tempt to indicate whether the price is

for the base configuration or for the re

view configuration. However, our ad

vice still stands: You should call the

company in question for current pric

ing on the configuration of your

choice. Computer technology is chang

ing more rapidly than ever, and occa

sionally, despite all our efforts, a sys

tem configuration will change between

the time we receive a system and the

time the issue hits the stands. Also, pric

es for components like hard drives and

microprocessors can change accord

ing to market demands.

Finally, remember that street prices

{for products not sold directly by the

manufacturer) are frequently well be

low list prices. For current pricing, it

pays to consult our advertisements

and make some calls.

Readers whose letters appear in "Feed

back" will receive a free COMPUTE'S

PC clock radio while supplies last. 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.

Write to COMPUTE'S Feedback, 324

West Wendover Avenue, Suite 200,

Greensboro, North Carolina 27408. We

regret that we cannot provide person

al replies to technical questions. O
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with Collage Plus is a little more com
plicated. If you 're running in 386-en-
hanced 386 mode, it can capture what
ever is on the screen, regardless of the 
resolution or number of colors. In real 
or standard mode, you'll need to have 
about 1MB of free RAM above whatev
er programs you're running to capture 
a 1024 x 768 256-color screen. 

None of Ihese programs should 
have any trouble saving to disk what
ever is captured by your card 

Your fax problem is probably due to 
a serial-port conflict between your 
mouse and your fax card If you have 
at least two serial ports, try moving 
your mouse to the other serial port. 
(This will require rerunning your 
mouse setup in DOS and Windows.) 

If that doesn 't work or if you have on
ly one serial port, you 'll have to dig 
through your fax/modem manuals to fig
ure out how to set your DIP switches 
and jumpers so the devices aren't trying 
to use the same IRQ. Remember that 
serial port 1 is interrupt 4 and serial 
port 2 is interrupt 3. Technically, you can 
have two additional serial ports, but se
rial port 3 must use interrupt 4 and se
rial port 4 must use interrupt 3. There's 
probably a reason for this other than to 
mystify and confuse people. 

Regarding your question about fax 
software, there's hope but only if your 

This is for every hard disk. 
that's lost its drive. 

File fragmentation. 
It shifts your hard disk 
into low gear. And 
takes the "varoom" 
out of your PC's 
performance. 

Restore your hard 
disk to its youthful 
speed, with Disk 
Optimizer. The 
utility software 
that lets you retrieve 
your files up to !hree rimes [asrer. 

Disk Optimizer undoes nasty file 
fragmentation that occurs naturally 
under DOS. It puts your files back 
in one piece. So your hard disk 
doesn't bum up your precious time 
or itself retrieving bi ts of dara 
scattered all over the place. 

It's the little 
utility that's a big 
time saver. Get Disk 
Optimizer today and 
give your hard disk 
a real power boost 
under the hood. 

Disk Optimizer 
is just $69.95. 

See your dealer. 
Or call 

800-272-9900 
to order. 

SoFrLoGIC 
SOLUTIONS 

One Perimeter Road, Manch~te r, NH 0)103 
603-627·9900 ' BOO·272.99()() 

@l990 SoItLop:SoUiDN, lnc. 

Circle ReIIder Service Number 189 
fax supports a common file format. 1--------------- ---- -----------
Many older fax machines don 't- they 
employ their own file formats and thus 
force you to use their software. Many, 
however, can create PCX or TlF files, 
so any fax software that reads these 
files should work. Also, give the manu
facturer a call (or fax your question in, 
if there 's a fax number in the manual). 
Most manufacturers are responsive to 
telephone contact. 

The Dodor 15 In 
We'd like to update our item Getting Bet
ter on Dr. Schueler's Home Medical Ad
visor that ran in the June 1992 issue's 
"News & Notes." According to Pixel Per
fect , the program's publisher, the refer
ral database mentioned in the article 
has been discontinued and, due to pop
ular demand, is being replaced with a 
health and diet section in the data
base. Second , although the story high
lights some of the new version's fea
tures, there are several others Ihe com
pany thinks our readers might like to 
know about. The program now has full 
print capability, first-letter-sensitive men
us for fast referencing, a newly formed 
specialty review board consisting of 40 
Board Certified Medical Specialists , 
and continuing updates for registered 
users at cost. A major new version of 
Schueler's Home Medical Advisor is al
so in the works. 

ZEOS 486-33 Pricing 
A number of COMPuTE readers have 
called ZEOS hoping to purchase the 
486 system featured in the April Test 
Lab section of the magazine for the 
price listed, only to be told that the sys
tem isn 't available for that price. The 
$1,795 list price that appeared in our 
product box was supplied by ZEOS, but 
it isn't the price for the review configura
tion. Also, the review refers to a hard 
drive that 's no longer available from 
ZEOS. We at COMPUTE regret the confu
sion and offer the following explanation. 

A footnote at the beginning of Test 
Lab explains the difficulty of coming up 
with a lisl price for a "standard" system: 
"Prices for this computer system and the 
others vary according to the configura
tion/options chosen. Contact the man
ufacturer for further information ." Be
cause consumers are more sophisticat
ed than ever, companies like ZEOS offer 
a menu approach to pricing . Even 
when a manufacturer offers a "standard" 
system, there are usually a number of op
tions. The price ZEOS supplied us is for 
the base configuration, which includes, 
for example, a monochrome monitor rath
er than an SVGA monitor. 

In the future, we will make every at
tempt to indicate whether the price is 
for the base configuration or for the re-

view configuration. However, our ad
vice still stands: You should call the 
company in question for current pric
ing on the configuration of your 
choice. Computer technology is chang
ing more rapid ly than ever, and occa
sionally, despite all our efforts, a sys
tem configuration will change between 
the time we receive a system and the 
time the issue hits the stands. Also, pric
es for components like hard drives and 
microprocessors can change accord
ing to market demands. 

Finally, remember Ihat street prices 
(for products not sold directly by the 
manufacturer) are frequently well be
low list prices. For current pr icing , it 
pays to co nsul t ou r advertisements 
and make some calls. 

Readers whose leffers appear in "Feed
back" will receive a free COMPUTE's 
PC clock radio while supplies last. 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. 
Write to COMPUTE's Feedback, 324 
Wesl Wendover Avenue, Suite 200, 
Greensboro, North Carolina 27408. We 
regret that we cannot provide person
al replies to technical questions. 0 
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POINT & CLICK
Clifton Karnes

FIVE ALIVE

With ABC

Flowcharter, your

chans will

get some respect,

and they'll

look so good that

people might

even read them.

There are five Windows utili

ties that I couldn't live without.

I use three of these constant

ly, so they're ail but invisible to

me. I use one of the others

just a few times a week, and

the last one I only use a few

times a year. Buy they're all es

sential to my productivity and

well-being.

The first of these must-

haves is Stacker AT/16 (Stac

Electronics, 5993 Avenida

Encinas, Carlsbad, Califor

nia 92008; 800-522-7822;

$249.00). Stacker AT/16 is a

f

61

0 s

El

1
16-bit coprocessor card and

software driver that uses on-

the-fly compression and de

compression to effectively dou

ble the size of your hard disk.

It's turned my 110MB disk into

a 220MB jumbo and made it

easy for me to live with the

mega sizes of most Windows

programs. And with the 16-bit

coprocessor version of the

product, there's no perform

ance degradation. Stacker is

completely transparent, and it

works with all my Norton and

PC Tools disk utilities. Stack

er's something of a miracle.

Next on my list is ATM, the

Adobe Type Manager (Adobe

Systems, 1585 Charleston

Road, P.O. Box 7900, Moun

tain View, California 94039;

415-961-4400; $99.00). As the

name suggests, ATM is a type

manager. It uses PostScript

fonts and prints in any point

size for any font I have. And it

gives me real WYSIWYG on

screen display for these fonts.

Version 2.0 of this outstanding

program uses 32-bit access in

386-enhanced mode, and it's

fast. A type manager is essen

tial if you do anything beyond

the simplest document format

ting. It's true that Windows 3.1

comes with its own font man

ager, TrueType, but ATM is for

PostScript fonts, and I, like

many others, already have a

large investment in PostScript.

Also, PostScript is what service

bureaus use. ATM has turned

my inexpensive HP LaserJet

into a printer

that offers most

of the benefits

of a PostScript

printer.

The last of

the three all-

but-invisible

products I use

is Software

Workshop's

Icon Paks (Soft-

ware Work

shop, 75 South

Mountain Way,

Orem, Utah 84058; 800-

762-9550; Icon Pak I, $39.95;

Icon Pak II, $99.95; both,

$135.95). These two packag

es contain beautiful, handcraft-

ed icons for almost every imag

inable application. They're nat

urals for DOS apps, and with

an editor that can edit icons in

side EXEs and DLLs (such as

the same company's Icon

Creator), you can actually re

place a Windows applica

tion's original icon with one

that you like better from an

Icon Pak. Most of the DOS

apps on my desktop are rep

resented with Software Work

shop icons. If you get in the

mood to redecorate your desk

top, these two icon collec

tions are the place to start.

The essential utility that I on

ly use a few times a week is

WinFax Pro (Delrina, 6830 Via

del Oro, Suite 240, San Jose,

California 95119; 800-268-

6082; 119.00). This program

is a special Windows printer

driver that, combined with a

supported fax modem, lets

you send a fax by simply print

ing from any Windows app.

It's a snap to use, and since

the faxes don't have to be

scanned before they're sent,

the output is the highest qual

ity you can get with a fax.

WinFax Pro also receives fax

es (with boards that support

this option), and it offers

scads of neat features includ

ing a phone book, scheduled

calling, send and receive

logs, and page preview. The lat

est version of the program sup

ports a very large number of

fax modems. If you've used

DOS fax programs, you'll be

amazed at just how easy it re

ally can be. I don't fax from my

PC every day, but when I do,

I use WinFax Pro.

The last utility I can't live with

out is one that I don't use very

often, but when I need it, it's a

superb performer. I'm talking

about ABC Flowcharter (Micro-

grafx, 1303 Arapaho, Richard

son, Texas 75081; 800-733-

3729; $295.00). This program

makes it a snap to design all

kinds of flow charts, organiza

tional charts, and so on. It sup

ports all your fonts (it works per

fectly with ATM), and it has

automatic drop shadows, intel

ligent connections between

flow-charting objects, page pre

view, and lots of other funcr

tions that make designing

charts quick and easy. You

can even fax your flowcharts di

rectly from ABC Flowcharter

with WinFax Pro. And the re

sults are stunning. You can

use conventional drawing pro

grams to create a flow chart,

but it can be a frustrating expe

rience. Don't try it. Get ABC

Flowcharter and have some

fun. Your charts will get some

respect, and they'll look so

good that people might even

read them. □

42 COMPUTE AUGUST 1992

With ABC 
Flowcharter, your 

charts will 
get some respect, 

and they'll 
look so good that 

people might 
even read them. 

POINT & CLICK 
Clifton Karnes 

FIVE ALIVE 
There are five Windows utili
ties that I couldn' t live without 
I use three of these constant
ly, so they're all but invisible to 
me. I use one of the others 
just a few times a week, and 
the last one I only use a few 
times a year. Buy they're all es
sential to my productivity and 
well-being. 

The first of these must
haves is Stacker AT/16 (Stac 
Electronics , 5993 Avenida 
Encinas , Carlsbad, Califor
nia 92008; 800-522-7822; 
$249.00). Stacker AT/16 is a 

size for any font I have. And it 
gives me real WYSIWYG on
screen display for these fonts. 
Version 2.0 of this outstanding 
program uses 32-bit access in 
386-enhanced mode, and it's 
fast. A type manager is essen
tial if you do anything beyond 
the simplest document format
ting. It's true that Windows 3.1 
comes with its own font man
ager, True Type, but ATM is for 
PostScript fonts, and I, like 
many others, already have a 
large investment in PostScript. 
Also, PostScript is what service 
bureaus use. ATM has turned 
my inexpensive HP Laser Jet 
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but- invisible 
products I use 
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Workshop 's 
Icon Paks (Soft
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shop, 75 South 
Mountain Way, 
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16-bit coprocessor card and 
software driver that uses on
the-fly compression and de
compression to effectively dou
ble the size of your hard disk. 
It's turned my 110MB disk into 
a 220MB jumbo and made it 
easy for me to live with the 
mega sizes of most Windows 
programs. And with the 16-bit 
coprocessor version of the 
product, there 's no perform
ance degradation. Stacker is 
completely transparent, and it 
works with all my Norton and 
PC Tools disk utilities. Stack
er's something of a miracle. 

Next on my list is ATM, the 
Adobe Type Manager (Adobe 
Systems, 1585 Charleston 
Road, P.O. Box 7900, Moun
tain View, California 94039; 
415-961-4400; $99.00). As the 
name suggests, ATM is a type 
manager. It uses PostScript 
fonts and prints in any point 

Orem , Utah 84058; 800-
762-9550; Icon Pak I, $39.95; 
Icon Pak II, $99.95; both , 
$135.95). These two packag
es contain beautiful, handcraft
ed icons for almost every imag
inable application. They're nat
urals for DOS apps, and with 
an editor that can edit icons in
side EXEs and DLLs (such as 
the same company's Icon 
Creator), you can actually re
place a Windows applica
tion's original icon with one 
that you like better from an 
Icon Pak . Most of the DOS 
apps on my desktop are rep
resented with Software Work
shop icons. If you get in the 
mood to redecorate your desk
top, these two icon collec
tions are the place to start 

The essential utility that I on
ly use a few times a week is 
WinFax Pro (Delrina, 6830 Via 
del Oro, Suite 240, San Jose, 
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Cal ifornia 95119; 800-268-
6082; 119.00). This program 
is a special Windows printer 
driver that, combined with a 
supported fax modem, lets 
you send a fax by simply print
ing from any Windows app. 
It's a snap to use, and since 
the faxes don' t have to be 
scanned before they're sent , 
the output is the highest qual
ity you can get wi th a fax. 

WinFax Pro also receives fax
es (with boards that support 
this option), and it offers 
scads of neat features includ
ing a phone book, scheduled 
calli ng, send and receive 
logs, and page preview. The lat
est version of the program sup
ports a very large number of 
fax modems. If you've used 
DOS fax programs, you'll be 
amazed at just how easy it re
ally can be. I don't fax from my 
PC every day, but when I do, 
I use WinFax Pro. 

The last utility I can't live with
out is one that I don't use very 
often, but when I need it, it's a 
superb performer. I'm talking 
about ABC FlowCharter (Micro
grafx, 1303 Arapaho, Richard
son, Texas 75081; 800-733-
3729; $295.00). This program 
makes it a snap to design all 
kinds of flow charts, organiza
tional charts, and so on. It sup
ports all your fonts (it works per
fectly with ATM), and it has 
automatic drop shadows, intel
ligent connections between 
flow-charting objects, page pre
view, and lots of other func, 
tions that make designing 
charts quick and easy. You 
can even fax your flowcharts di
rectly from ABC FlowCharter 
with WinFax Pro. And the re
sults are stunning. You can 
use conventional drawing pro· 
grams to create a flow chart, 
but it can be a frustrating expe
rience . Don't try it Get ABC 
FlowCharter and have some 
fun. Your charts wi ll get some 
respect, and they'll look so 
good that people might even 
read them. 0 
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Now Falcon 3.0™takes you places you've never flown before.

Operation: Fighting Tiger'takes you on action-packed

missions in three new Asian campaigns. Fly your F-16

to Korea, to the Pakistan/India border, to Japan and

the disputed Kurile Islands, where you can also fly

the advanced FSX. The incredible scope of Falcon 3.0

delivers everything from Instant Action arcade excite

ment to plotting your own Red Flag training missions

to engaging in a dramatically different campaign

every time you play. The flight models and terrain are

real. The radar and weapons are real. The enemies,

missions and campaigns nothing less than spine-

tingling. Joining forces with the most sophisticated

flight simulation of all time, Operation: Fighting Tiger

broadens your horizons as never before. And makes

the wild blue yonder a whole lot wilder
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TIPS & TOOLS
Edited by Richard C. Leinecker

Read consecutive

files with a

single command, and

use your precious

hard disk space more

efficiently.

Easy Viewing
Now you can display several

files consecutively using two

batch files. The main batch

file is called SEE.BAT To use

it, type SEE and the files you

want to view (you can use wild

cards in your file list). The

SEE.BAT file calls a second

batch file named SEE_TYPE

.BAT to type the file.

©ECHO OFF

IF (%1) = () GOTO ERROR

:BEGIN

FOR%%FIN(%1)DOCALL

SEE_TYPE%%F

ECHO"

SHIFT

IF (%1) = () GOTO END

GOTO BEGIN

:ERR0R

ECHO Usage: SEE <file>

ECHO"

ECHO You can specify as many

files as you want and use

wildcards, too.

:END

The second part of the sys

tem is SEE_TYPE.BAT.

©ECHO OFF

ECHO %1 > TEMP.$$S

ECHO » TEMP.$$$

TYPE %1 » TEMP.$$S

TYPE TEMP.S$$ I MORE

DEL TEMP.$$$

ECHO"

PAUSE

The character before the

MORE command in line 5 is

the vertical bar.

GIAMPAOLO LADOMATO

SCOTTSDALE. AZ

Conserving Disk Space
If you don't mind a short wait

while running some pro

grams, you can save as

much as 50 percent of your

drive space with a batch file,

PKZIP, and PKUNZIP.

Every time you run a pro

gram using this method,

there'll be a delay. The

amount of delay depends up

on the size of the program

and its support files. For exam-

pie, 3MB will usually decom

press in about ten seconds.

First, make sure you have

a copy of PKZIP and PKUN

ZIP in your path. Then, create

a directory called ARCHIVES.

Next, use PKZIP to compress

each directory into a single

file, copy the ZIP files to the

ARCHIVES directory, and de

lete the contents of the direc

tories of the files you just com

pressed. You should also re

move the directories.

Here is an example batch

file. The routines :SQ, :XY,

and :TP decompress and run

Space Quest IV, XyWrite, and

TurboPaint, respectively.

©ECHO OFF

IF (%1)==() GOTO ERROR

IF"%1" = "SQ" GOTO SO.

IF "%1" == "sq" GOTO SQ

IF"%1"=="XY" GOTOXY

IF "%1" = "xy" GOTO XY

IF "%1" = "TP" GOTO TP

IF"%1" = "tp" GOTOTP

GOTO NOTFOUND

:SQ

CD\

MD SIERRA

CD SIERRA

MDSQ4

CD SQ4

PKUNZIP C:\ARCHIVES\SQA.ZIP

SQ4

CD\SIERRA\SQ4

ECHO Y I DEL*.*

REM The character before DEL is

the vertical bar.

CD ..

RDSQ4

ECHOY I DEL V

REM The character before DEL is

the vertical bar.

CD..

RD SIERRA

GOTO END

:XY

CD\

MDXY

CDXY

PKUNZIP C:\ARCHIVES\XYA.ZIP

EDITOR

CD\XY

DEL C:\ARCHIVES\XYA.ZIP

PKZIP C:\ARCHIVES\XYA.ZIP V

ECHOY I DEL V

CD ..

RDXY

GOTO END

:TP

CD\

MD TPAINT

CD TPAINT

PKUNZIP C:\ARCHIVES\TPA.ZIP

TPAINT

CD \TPAlNT

DEL C:\ARCHlVES\TPA.ZIP

PKZIP C:\ARCHIVES\TPA.ZIP V

ECHOY I DEL V

CD..

RD TPAINT

GOTO END

:NOTFOUND

ECHO Incorrect specification.

GOTO :VALIDARG

:ERROR

ECHO Usage: USEPACK com

pressed archive name>

:VALIDARGS

ECHO Type SQ for Space Quest IV.

ECHO Type XY for XyWrite.

ECHO Type TP for TurboPaint.

:END

GORDON B. NEWSTROM

LAKEWOOD. CA

Copy from Drive to Drive
Copying files from one floppy

disk to another is easy

enough, unless you're using

the same drive. When I need

to copy several files from one

31/2-inch disk to another, it

takes several steps. I copy the

files from the source disk into

the temporary directory. Then,

I swap disks and copy the

files to the destination drive.

You can avoid this hassle

by using DOS's DRIVER.SYS.

Here's how you load it in your

CONFIG.SYS file for the four

floppy disk types.

Low-density 51/i-inch drives:

DEVICE=C:\DOS\DRIVER

.SYS/d:0/f:0/h:2/s:9rt:4D

High-density 51/4-inch drives:

DEUICE=C:\DOS\DRIUER

.SYS/d:0/f:1/h:2/s:15^:8D
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Read consecutive 
files with a 

single command. and 
use your precious 

bard disk space more 
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TIPS & TOOLS 
Edited by Richard C. Leinecker 

Easy Viewing 
Now you can display several 
files consecutively using two 
batch fi les. The main batch 
file is called SEE. BAT. To use 
it, type SEE and the files you 
want to view (you can use wild
cards in your file list). The 
SEE. BAT file calls a second 
batch fi le named SEE_TYPE 
.BAT to type the file. 

@ECHO OFF 
IF (%1) = () GOTO ERROR 
:BEGIN 
FOR %%F IN (%1) DO CAll 

SEE_TYPE %%F 
ECHO" 
SHIFT 
tF (%1) = () GOTO END 
GOTO BEGIN 
:ERROR 
ECHO Usage: SEE <lile> 
ECHO" 
ECHO You can specify as many 
files as you want and use 
wildcards, too. 

:END 

The second part of the sys
tem is SEE_TYPE. BAT. 

@ECHO OFF 
ECHO %1 > TEMP.SSS 
ECHO » TEMP .$S$ 
TYPE %1 » TEMP.SSS 
TYPE TEMP .SSS I MORE 
DEL TEMP .SS$ 
ECHO" 
PAUSE 

The character before the 
MORE command in line 5 is 
Ihe vertical bar. 
GIAMPAOLO LAOOMATO 
SCOTTSDALE. AZ. 

Conserving Disk Space 
If you don' t mind a short wait 
while running some pro
grams, you can save as 
much as 50 percent of your 
drive space with a batch file, 
PKZIP, and PKUNZIP. 

Every time you run a pro
gram using this method , 
there 'll be a delay. The 
amount of delay depends up
on the size of the program 

and its supporl files. For exam
ple, 3MB will usually decom
press in about ten seconds. 

First, make sure you have 
a copy of PKZIP and PKUN
ZIP in your path. Then, create 
a directory called ARCHIVES. 
Next, use PKZIP to compress 
each directory into a single 
file, copy the ZIP fi les to the 
ARCHIVES directory, and de
lete the contents of the direc
tories of the files you just com
pressed. You should also re
move the directories. 

Here is an example batch 
fi le. The routines :SO, :XY, 
and :TP decompress and run 
Space Ouest IV, XyWrite, and 
TurboPaint, respectively. 

@ECHO OFF 
IF (%1) = () GOTO ERROR 
IF "%1" = " SO" GOTO SO 
IF "%1" = "sq" GOTO SO 
IF "%1" == " XY" GOTO XY 
IF "%1" = "xy" GOTO XY 
IF "%1" = " TP" GOTO TP 
IF "%1" = " tp" GOTO TP 
GOTO NOTFOUND 
:SO 
CO I 
MO SIERRA 
CD SIERRA 
MD S04 
CD S04 
PKUNZIP C:IARCHIVESI SOA.ZIP 
S04 
CD I SIERRAI S04 
ECHO Y I DEl '.' 
REM The character before DEL is 
the vertical bar. 

CD .. 
RO S04 
ECHO Y I DEl '.' 
REM The character before DEL is 
the vertical bar. 

CD .. 
RD SIERRA 
GOTO END 
:XY 
CD I 
MD XY 
CO XY 
PKUNZIP C:I ARCHIVESI XYA.ZIP 
EDITOR 
CO I XY 
DEL C:I ARCHIVESI XYA.ZIP 
PKZIP C:IARCHIVESIXYA.ZIP •• 
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ECHO Y I DEL '.' 
CD .. 
RD XY 
GOTO END 
:TP 
CD I 
MD TPAINT 
CD TPAINT 
PKUNZIP C:IARCHIVESI TPA.ZIP 
TPAINT 
CD I TPAINT 
DEL C:IARCHIVESI TPA.ZIP 
PKZIP C:IARCHIVESITPA.ZIP ' .' 
ECHO Y I DEL' .' 
CD .. 
RD TPAINT 
GOTO END 
:NOTFOUND 
ECHO Incorrect specilication. 
GOTO :VALIDARG 
:ERROR 
ECHO Usage: USEPAC~ <com

pressed archive name> 
:VALIOARGS 
ECHO Type SO for Space Ouest IV. 
ECHO Type XY for XyWrite. 
ECHO Type TP for TurboPaint. 
:END 

GORDON B, NEWSTROM 
LAKEWOOD. CA 

Copy from Drive to Drive 
Copying files from one floppy 
disk to another is easy 
enough, unless you're using 
the same drive. When I need 
to copy several files from one 
3Y,-inch disk to another, it 
takes several steps. I copy the 
files from the source disk inlo 
the temporary directory. Then, 
I swap disks and copy Ihe 
files to the destination drive. 

You can avoid this hassle 
by using DOS's DRIVER.SYS. 
Here's how you load it in your 
CONFIG.SYS file for the four 
floppy disk types. 

Low-density 5 V. -inch drives: 

DEVICE=C:IDOSI ORIVER 
.SYS Id:D If:D /h:2 /s:9 ~ : 4D 

High-densily 5 Y,-inch drives: 

DEVICE=C:IDOSI DRIVER 
.SYS Id:D 1f:1 /h :2/s:15 UD 



ues with Aces of the Pacific. Step back mo

with the men and machines of W.W.II combat in the v

tinst enemy lighters and aces, you'll intercept bombers, d

bomb enemy carriers, launch ground attacks to cripple the enemy air-

bases and experience the terror and exhilaration of carrier landings.

* Tangle with legendary aces such as Gi

'•■■ highest-ranking ace, Richa

uily researched vintage air

Lightning, the F6F Hellcat, the P47

SBD-3 Dauntless Dive Bomber, the B5N Kate Torpedo

SIMULATION

Fly for ei

Pacific: C

billowing clu

dings and take-offs, to

many more.

:r combat in the

-air explosions and

* Play a quick single mission or enlist for the fiSj^our bet

\
* A powerful Mission Recorder lets you save an entire mission to disk and then jump back

into the simulation at any point to begin playing;

*■ A magnificent 240 page manual, complete with a detailed historical overview of the war,

photos, war maps, pilot profiles, air combat tactics of die era and over 25 color pages of

aircraft illustrations.

for Fligfit Simulation.'

" Magazine

"Aces ofthe Pacific is to Red Baron what the Corsair

■ '■- coMier Tri-Platte"

ting World.

ynamix:

'"designate* trade -11H-.1 irademaii of Dyrami*. Im. IW2.

For ordering infomution. visit your favorite software More or Gill Sierra On-i ine .it 1-800-326-W>S-i. Ouiside the U.S.. tall 209-683-4468.

Circle Reader Service Number 224

#00334For ordering information. visit your t.l\'oritc sofrwarc SIOTC or call Sicrrn On-Line at 1-800-326-66S4. Outside ,he U.S .. call 209·683·4468. #00334 
CIrcle Reeder 5et'vlce Number 224 



TIPS & TOOLS

Copy files from

disk to disk

on a single drive, and

access 256-color

PCX graphics tiles

from BASIC.

Low-density 3^-inch drives:

DEVICE=C:\DOS\DRIVER

.SYS/d:0/i:2/h:2/s:9A:80

High-density 31/2-inch drives:

DEVICE=C:\DOS\DRIVER

.SYS M:0/f:7/h:2/s:18 4:80

The /d:O switch specifies the

device number. For drive A

it's /d:0; for drive B it's /d:1.

DRIVER.SYS uses the next

empty logical drive it finds for

DRIVER.SYS. If I load it for

drive A on my system, drive D

becomes the logical equiva

lent of drive A. The first time I

call for a directory of drive D,

DOS gives me the prompt In

sert diskette for drive D: and

press any key when ready.

DOS uses my first drive as

drive D until I access A.

When that happens, I will see

the prompt Insert diskette for

drive A: and press any key

when ready.

If I add another DRIV

ER.SYS in my CONFIG.SYS

file for the second drive, it be

comes drive E. Don't worry if

you've already got a drive D;

the system will keep looking

until it finds a logical drive

that's available. DOS defaults

to five available drives: A-E. If

you plan to use a disk drive be

yond drive E, you'll have to

add a line to your CON

FIG.SYS file (before you load

DRIVER.SYS) that tells DOS

the last drive you'll be using.

If, for instance, drive H is the

last drive you need, you'll

have to add the line LAST-

DRIVE=H.

Now you can use the

COPY command without the

need for a temporary directo

ry on your hard drive. If I want

ed to copy all EXE files from

one disk to another, I would

type COPY A:*.EXE D:".EXE.

I'd be prompted for the appro

priate times to swap disks.

MIKE CHATEL

WALLACEBURG, ON

BASIC PCX Files
This program loads a PCX

file in BASIC. It works only for

320 x 200 256-color MCGA

pictures. You'll have to make

changes for other picture

types and video modes.

The major points of the

PCX file format are the 128-

byte header, the picture data,

a single byte indicating that a

palette follows (in MCGA and

Super VGA), and a 768-byte

palette.

The picture data uses a sim

ple encoding system called

run length encoding. There

are two signals you get when

decoding a PCX file: single

bytes and repeating bytes.

If the highest two bits of a

byte are set, then the lowest

six bits contain the number of

repetitions of a repeat se

quence. The next byte in the

file is the data that's put into

screen memory multiple times.

Otherwise, each byte is a sin

gle bit of data that goes direct

ly into screen memory.

After the picture data,

MCGA or Super VGA has a

single byte followed by 768

bytes of palette data.

You should be aware that

PCX pictures can contain im

ages that are smaller or larg

er than the visual screen. For

these you'll have to examine

the 128-byte header and ad

just the code.

I'm opening a file called

TESTPCX. Change this to

match your filename.

REM PTwill count the

pokes into screen memory until

we get to 64000.

PT=0

a$ = SPACE$(128)

DEF SEG = &HA0OO

REM Open the file TEST.PCX.

OPEN "TEST.PCX" FOR

BINARY AS #1

REM Get the header (128 bytes).

GET#1, , a$

REM Set a$ to a length of 1 so we

can read one byte at a time.

a$ = " "

REM Set MCGA mode.

SCREEN 13

WHILE PT < 64000

GET #1, ,a$

CT% = ASC(a$)

IF (CT% AND 192) <>

192 THEN

POKE PT, CT%

PT = PT + 1

ELSE

CT% = (CT% AND 63)

REM Get the byte to repeat.

GET#1, , a$

DAT% = ASC(a$)

WHILE CT% AND (PT < 64000)

CT% = CT% - 1

REM Poke data into memory.

POKE PT, DAT%

PT = PT + 1

WEND

END IF

WEND

REM Get the byte that tells us a

palette follows. It should

be 192.

GET#1, ,a$

REM Tell the hardware to start

with palette register 0.

OUT &H3C8, 0

REM Read and set 768 palette

registers.

FOR l% = 1 TO 768

GET #1, , a$

OUT &H3C9, ASC(a$)

NEXT l%

CLOSE #1

a$ = "M

WHILE a$ = "": a$

= INKEYS: WEND

SCREEN 0

WIDTH 80

RICHARD C. LEINECKER

MIAMI, FL

If you have an interesting dp

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, Greensboro, North

Carolina 27408. For each tip

we publish, we 'II pay you $25-

$50 and send you a COM

PUTE's PC clock radio while

supplies last. D
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Copy flies from 
disk 10 disk 

on a single drive, and 
access 256·color 

PCX graphics flies 
from BASIC. 

TIPS & TOOLS 

Low-density 3'l2-inch drives: 

DEVICE=C:\DDS\ DRIVER 
.SYS /d:O /f:2 /h:2 /s:9 UO 

High-density 3 y,-inch drives: 

DEVICE=C:\DDS\ DRIVER 
.SYS /d:O /1:7 /h:2/s:18 ~ : 80 

The /d:O switch specifies the 
device number. For drive A 
it's /d:O; for drive Bit's /d : 1. 
DRIVER.SYS uses the next 
empty logical drive it finds for 
DRIVER.SYS. If I load it for 
drive A on my system, drive D 
becomes the logical equiva-
lent of drive A. The fi rst time I 
call for a directory of drive D, 
DOS gives me the prompt In
sert diskette for drive D: and 
press any key when ready 
DOS uses my first drive as 
drive D until I access A . 
When that happens, I will see 
the prompt Insert diskette for 
drive A: and press any key 
when ready 

II I add another DRIV
ER.SYS in my CONFIG .SYS 
file for the second drive, it be
comes drive E. Don't worry if 
you've already gal a drive D; 
the system will keep looking 
until il finds a logical drive 
that's available. DOS defaults 
to five avai lable drives: A- E. If 
you plan to use a disk drive be
yond drive E, you 'll have to 
add a line to your CON
FIG.SYS fi le (before you load 
DRIVER.SYS) that tells DOS 
the last drive you 'll be using. 
II, for instance, drive H is the 
last drive you need, you'll 
have 10 add the line LAST
DRIVE=H. 

Now you can use the 
COPY command without the 
need for a temporary directo
ry on your hard drive. If I want
ed to copy all EXE files from 
one disk to another, I would 
type COPY A:'.EXE D:' .EXE. 
I'd be prompted for the appro
priate times to swap disks. 
MIKE CHATEL 
WALLACEBURG, ON 
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BASIC PCX Files 
This program loads a PCX 
file in BASIC. It works only for 
320 x 200 256-color MCGA 
pictures. You'll have to make 
changes for other p icture 
types and video modes. 

The major points of the 
PCX file format are the 128-
byte header, the picture data , 
a single byte indicating that a 
palette follows (in MCGA and 
Super VGA), and a 768-byte 
palette. 

The picture data uses a sim
ple encoding system called 
run leng th encoding . There 
are two signals you get when 
decoding a PCX file: single 
bytes and repeating bytes. 

II the highest two bits of a 
byte are set, then the lowest 
six bits contain the number of 
repetitions of a repeat se
quence. The next byte in the 
file is the data that's put into 
screen memory multiple times. 
Othenwise, each byte is a sin
gle bit of data that goes direct
ly into screen memory. 

After the pic ture dala , 
MCGA or Super VGA has a 
single byte followed by 768 
bytes of palette data. 

You should be aware that 
PCX pictures can contain im
ages that are smaller or larg
er than the visual screen . For 
these you 'll have to examine 
the 128-byte header and ad
just the code. 

I'm opening a file cal led 
TEST.PCX. Change th is to 
match your filename. 

REM PT will count the 
pokes into screen memory until 
we get to 64000. . 

Ph 0 
as = SPACES(128) 
DEF SEG = &HAOOO 
REM Open the file TESIPCX. 
OPEN " TESIPCX" FOR 

BINARY AS ' 1 
REM Get the header (128 bytes). 
GET #1, , a$ 
REM Set as fa a lengfh of 1 so we 

can read one byte at a time . 
as = " " 

REM Set MCGA mode . 
SCREEN 13 
WHILE PT < 64000 
GET #1, , a$ 
CT% = ASC(aS) 
IF (CT% AND 192) <> 
192 THEN 

PDKE PT, CT% 
PT=PT+1 
ELSE 
CT% = (CT% AND 63) 
REM Get the byte to repeat. 
GET #1, , as 
DAT% = ASC(aS) 
WHILE CT% AND (PT < 64000) 
CT% =CT% -1 
REM Poke data info memory. 
PDKE PT, DAT% 
PT=PT+1 
WEND 
END IF 
WEND 
REM Get the byte that tells us a 
palette follows. II should 
be 192. 

GET #1, , as 
REM Tell the hardware to sfart 
wifh palette regisfer O. 

OUT &H3C8, 0 
REM Read and sef 768 palette 

registers. 
FOR 1% = 1 TO 768 
GET #1, ,as 
OUT &H3C9 , ASC(a$) 
NEXT 1% 
CLOSE #1 
as = "" 
WHILE a$ = "": a$ 
= INKEY$: WEND 

SCREEN 0 
WIDTH 80 

RICHARD C l EINECKER 
MIAMI , FL 

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, Greensboro, North 
Carolina 27408. For each tip 
we publish, we 'If pay you $25-
$50 and send you a COM
PUTE's PC clock radio while 
supplies last. 0 
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Take the Carl Lewis Challenge and select, manage, train and control a team of athletes in their all-out attempts to win
gold in Javelin, 100m Sprint, 110m Hurdles, High Jump and Long Jump.

G*MEt.FEATU.REf
• Digitized animation of real world class athletes.

• Up to four player simultaneous action, each managing
their own squad of athletes.

• 256 Color VGA

• Fully digitized action replays.

• Customized in-depth training systems and control options,

with statistical analysis of athlete training profiles.

• Up to five different control options.

• Adlib, PC Speaker and Soundblaster sound support.

Follow in Carl Lewis' footsteps and go for gold!

parang.

29 Saint Mary's Court,

Brookline, MA 02146

Telephone: (617) 731-3553
pax; (617) 731-8379

Take the Carl LewIs Challenge and select, manage, train and control a team of athletes in their all-out attempts to win 
gold in Javelin, 100m Sprint, 110m Hurdles, High Jump and Long Jump. 
GAME FEATURES 
• Digitized animation of real world class athletes. 
• Up to four player simultaneous action, each managing 

their own squad of athletes. 
• 256 Color VGA 
• Fully digitized action replays. . 
• Customized in-depth train ing systems and 'control options, 

with statistical analysis of athlete training profiles. 
• Up to five different control options. 
• Adlib. PC Speaker and Sound blaster sound support. 

Follow In Carl Lew;s' footsteps and go for gold I 

PSYGNOSIS 
29 Saint Mary's Court, 
Brookline, MA 02146 

Telephone: (617) 731-3553 
Fax: (617) 731·8379 



COMPUTE/NET
Troy Tucker

As technology

improves, so do the

benefits of online

services. Vou may be

amazed at what

the future holds for

this up-close

and personal area

of computing.

GROWING BY
LEAPS AND
BOUNDS
Electronic publishing is fast be

coming a commonplace in our

high-tech world of computers.

Many popular publications,

such as COMPUTE, have

turned to this emerging medi

um to broaden their coverage.

Progress has been relative

ly slow in past years because

the technology wasn't in

place and because people sim

ply didn't think of modems as

necessary computer peripher

als. But things have changed.

Now, with high-speed data

communications and ad

vanced computer hardware,

anyone can quickly connect

to thousands of popular publi

cations and databases.

Where will this new technolo

gy take us? We've already

heard metaphors like "global

village" and "electronic mall."

As the online world expands,

it will bring everyone closer. I

think we've only scratched the

surface.

Video telephony and multi

media technology could easi

ly become parts of online serv

ices. Imagine interactive video

games featuring high-resolu

tion graphics and digitized

sounds being transmitted via

modem or perhaps a slick

chat line that allows you to

view the person on the other

end—in realtime! These ideas

aren't as farfetched as they

sound. Video telephones are

already in place in Europe. In

teractive online videogames

are also in operation. Both,

though in early stages of de

velopment, could mark the be

ginning of things to come.

Who knows what to expect

from online services in the fu

ture? You can bet that whatev

er comes along, COMPUTE

will be in the thick of it.

This month on COMPUTE/

NET we're featuring a large va

riety of programs in our soft

ware library. You'll find every

thing from games to virus

checkers. Here's what to look

for in the New Uploads library:

Directory Master, Quick Type,

Skullduggery, MathMagic. Fast-

buffer. Flu Shot, PC-KWIK,

and Cshow. All of these pro

grams have been pretested.

Some of the programs are

shareware, so i ask that you

please honor the hardworking

developers by paying the reg

istration fees.

To find these programs, log

on to GEnie or America On

line. Use the menus or type

the keyword COMPUTE to get

to the COMPUTE/NET area.

Once in COMPUTE/NET, en

ter the software library (it's

called Files from COMPUTE

on America Online). From

there, enter the New Uploads

area. If you have trouble find

ing the programs, please

drop me a line, and I'll be

glad to help you.

For all you power users, we

have a healthy collection of pro

grams that will add muscle to

your computing. First up is Di

rectory Master. This full-fea

tured DOS shell allows you to

customize an interface that in

cludes 30 programmable

keys. You can access com

mands such as COPY, MOVE,

and DELETE with a single key

stroke or program hot keys to

perform multiple operations.

Next, if you're tired of wait

ing for slow key repeats, then

we have just the remedy. Fast-

buffer speeds up key-repeat

rates and saves your monitor

from burnout with a screen

blanker. This memory-resident

program comes complete

with source code. While you're

at it, you may want to speed

up your hard drive, too. PC-

KWIK is a transparent pro

gram that turbocharges file ac

cess by keeping frequently

used files in memory, which re

sults in fewer delays.

If you're in the market for ed

ucational programs, look no fur

ther. Quick Type is a valuable

tool for those who are all

thumbs when it comes to typ

ing. Unique graphics entertain

you while you improve your typ

ing skills. Varying levels pro

vide a challenge for all typists.

Are you a little rusty on your

math? Try MathMagic. This pro

gram tests your mathematical

abilities with four educational

games: MathCatch, MathRun,

MathLander, and MathShoot.

They'll hone your skills in addi

tion, subtraction, multiplica

tion, and division.

Looking for a new way to

view all our popular online

graphics files? Cshow is just

the ticket. This high-quality

GIF viewer will show pictures

in Hercules, CGA, EGA, and

VGA graphic modes. Cshow

automatically adjusts to use

the graphics card that you

have installed. I use this pro

gram all the time—it's great!

Looking for mystery and ad

venture? Skullduggery is a

game of intrigue that provides

hours of brain-teasing entertain

ment. Look for clues in various

text-based maps and dia

grams, and then solve the

puzzles that revea! the secret

of Skullduggery.

Last but not least, we have

a superb virus-checker pro

gram for you. Ward off comput

er viruses and the anxiety

they cause with Flu Shot. It

checks hard drives for uninvit

ed code. Just add a line to

your AUTOEXEC.BAT file, and

you're protected. Suspected vi

ruses are reported not only at

boot-up but also while the pro

gram is running.

If you have any questions or

comments about COMPUTE/

NET. you can write to me here

at COMPUTE in Greensboro

or send E-mail to me on GE

nie, address TROYGT, or on

America Online, screen name

TROY GT (that's with a zero).

See you online! □
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(OMPUTE/NET 

As technology 
Improves, so do the 

benefits of online 
services. You may be 

amazed at wbat 
the tuture holds for 

this up-close 
and personal area 

of compoUng. 

Troy Tucker 

GROWING BY 
LEAPS AND 
BOUNDS 
Eleclronic publishing is fast be
coming a commonplace in our 
high-Iech world of computers. 
Many popu lar publications, 
such as COMPUTE, have 
turned to this emerging medi
um to broaden their coverage. 

Progress has been relative
ly slow in past years because 
the technology wasn' t in 
place and because people sim
ply didn' t th ink of modems as 
necessary computer peripher
als. But things have changed . 
Now, with high-speed data 
communications and ad
vanced computer hardware, 
anyone can quickly connect 
to thousands of popular publi
cations and databases. 
Where will this new technolo
gy take us? We 've already 
heard metaphors like "global 
village" and "electronic mall. " 
As the online world expands, 
it will bring everyone closer. I 
think we've only scratched the 
surface. 

Video telephony and multi
media technology could easi
ly become parts of online serv
ices. Imagine interactive video
games featuring high-resolu
tion graphics and digitized 
sounds being transmitted via 
modem or perhaps a slick 
chat line that allows you to 
view the person on the other 
end-in realtime! These ideas 
aren't as farfetched as they 
sound. Video telephones are 
already in place in Europe. In
teractive online videogames 
are also in operation . Both , 
though in early stages of de
velopment, could mark the be
ginn ing of things to come. 
Who knows what to expect 
from online services in the fu
ture? You can bet that whatev
er comes along , COMPUTE 
will be in the thick of it. 

This month on COMPUTE/ 
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NET we're featuring a large va
riety of programs in our soft
ware library. You 'll find every
thing from games to virus 
checkers. Here's what to look 
for in the New Uploads library: 
Directory Master, Quick Type , 
Skullduggery, MathMagic, Fast
buffer, Flu Shot , PC-KWIK, 
and Cshow. All of these pro
grams have been pretested. 
Some of the programs are 
shareware, so I ask that you 
please honor the hardworking 
developers by paying the reg
istration fees. 

To find these programs, log 
on to GEnie or America On
line. Use the menus or type 
the keyword COMPUTE to get 
to the COMPUTE/NET area. 
Once in COMPUTE/NET, en
ter the software library (it 's 
called Files from COMPUTE 
on America Online). From 
there, enter the New Uploads 
area. If you have trouble find
ing the programs, please 
drop me a line, ana I'll be 
glad to help you. 

For all you power users, we 
have a healthy collection of pro
grams that will add muscle to 
your computing. First up is Di
rectory Master. This full-fea
tured DOS shell allows you to 
customize an interface that in
cludes 30 programmable 
keys . You can access com
mands such as COPY, MOVE, 
and DELETE with a single key
stroke or program hot keys .to 
perform multiple operations . 

Next, if you're tired of wait
ing for slow key repeats, then 
we have just the remedy. Fast
buffer speeds up key-repeat 
rates and saves your monitor 
from burnout with a screen 
blanker. This memory-resident 
program comes complete 
with source code. Whi le you're 
at it, you may want to speed 
up your hard drive , too. PC
KWIK is a transparent pro
gram that turbocharges file ac
cess by keeping frequently 
used files in memory, which re
sults in fewer delays. 

If you're in the market for ed
ucational programs, look no fur
ther. Quick Type is a valuable 
tool for those who are all 
thumbs when it comes to typ
ing. Unique graphics entertain 
you while you improve your typ
ing skills. Varying levels pro
vide a challenge for all typists. 
Are you a little rusty on your 
math? Try MathMagic. This pro
gram tests your mathematical 
abilities with four educational 
games: MathCatch, MathRun, 
MathLander, and MathShoot. 
They'll hone your skills in addi
tion, subtraction , multiplica
tion, and division . 

Looking for a new way to 
view all our popular online 
graphics files? Cshow is just 
the ticket. This high-quality 
GIF viewer will show pictures 
in Hercules, CGA, EGA, and 
VGA graphic modes. Cshow 
automatically adjusts to use 
the graphics card that you 
have installed. I use this pro
gram all the time-it's great! 

Looking for mystery and ad
venture? Skul lduggery is a 
game of intrigue that provides 
hours of brain-teasing entertain
ment. Look for clues in various 
text-based maps and dia
grams, and then solve the 
puzzles that reveal the secret 
of Skullduggery. 

Last but not least, we have 
a superb virus-checker pro
gram for you. Ward off comput
er viruses and the anxiety 
they cause with Flu Shot . It 
checks hard drives for uninvit
ed code. Jusl add a line to 
your AUTOEXEC.BAT file , and 
you're protected. Suspected vi
ruses are reported not only at 
boot·up but also while the pro
gram is running . 

If you have any questions or 
comments about COMPUTE/ 
NET, you can write to me here 
at COMPUTE in Greensboro 
or send E-mail to me on GE
nie, address TROYGT, or on 
America Online, screen name 
TROY GT (that's with a zero). 
See you online! 0 



Serious About Computing?
Try America's Most Exciting

Online Service—For Free!
Get The Latest From COMPUTE/NET

on America Online.

Sign on to America Online and use keyword COMPUTE

to reach COMPUTE/NET, the online service from

COMPUTE magazine. COMPUTE/NET brings you art and

software featured in the pages of the magazine, a product

ordering area where you can purchase COMPUTE books,

a customer service bulletin board, and much more. And

the COMPUTE/NET software libraries are full of new

uploads! There's also a program submission area where

you can contribute your own public-domain software to

the COMPUTE/NET software libraries.

In addition to COMPUTE/NET, America Online has

hundreds of other offerings that make it everything an

online service was meant to be. Download from a

selection of more than 45,000 programs—all carefully

reviewed for quality and thoroughly tested. Get fast

answers about software from the experts, and participate

in live conferences and message boards specializing in

games, graphics, educational programs, business and

productivity applications, and much more.

Easy To Use, Yet Powerful

The award-winning PC/GEOS* graphical interface lets
anyone—novice or pro—discover America Online's

many services with just a point and a click. There are no

puzzling prompts or commands to get in the way.

Get resume advice and career counseling. Manage your

investments. Get the latest news and wqather. Get

homework help for the kids and use a searchable, up-to-

date encyclopedia. Join special interest groups and

clubs. Save time and money shopping. Find and book

the lowest airfares. Entertain yourself with multiplayer

games, quizzes, movie and book reviews, horoscopes,

soap opera news, and much more.

Sras.

Were Serious About

This Special Free Offer!

We're so sure you'll love America Online, we'll even give

you free software, a free trial membership and free

connect time to try the service. Return this coupon (or

call today) for a chance to try America's most exciting

online service!

See what's available,

and get there, with just a point and a click.

r
Free Software! Free Online Time!
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INTRODOS
Tony Roberts

Bigger's not always

better. There

are advantages to

breaking up

hard disk space.

ORGANIZE YOUR
DISK WITH FDISK
DOS's FDISK is the utility

that's used to examine and

change hard disk partition in

formation. FDISK doesn't get

the kind of everyday use that

commands like DIR and TYPE

get, but it has its purposes.

In earlier versions, DOS

was able to access only hard

disk partitions of 32 mega

bytes or less in size. DOS 4.01

and DOS 5.0 have eliminated

that barrier, permitting hun

dreds of megabytes of hard

disk storage in a single

partition.

Although this appears to be

an advantage, there are good

reasons for breaking a large

hard disk into smaller seg

ments. You may want to isolate

game files from business files,

or Bob's files from Mary's. If you

have a large hard disk that

needs partitioning—or a parti

tioned hard disk that you'd like

reorganized—FDISK is the tool

to use.

First, be warned that FDISK

is a powerful utility. It's de

signed to give you a clean

slate—to wipe out everything

on your hard disk. Before you

undertake any FDISK experi

mentation, make sure you

have a full and verified back

up of all your hard disk's data.

Also, make sure you have

plenty of time. Repartitioning a

hard disk requires backing up

the data, repartitioning, format

ting the new partitions, and

then restoring all the data.

FDISK is careful, though,

about not destroying informa

tion without demanding your

confirmation. You can run

FDISK and display partition in

formation, for example, with

out being concerned about

wiping out your disk.

Let's say that you want to par

tition your hard disk into three

logical drives—C:, D:, and E:.

Make your backups and create

a boot-up disk that includes the

operating system files as well

as FORMAT, FDISK, CHKDSK,

and whatever programs you'll

need to restore your backups.

Then run FDISK.

Let's assume that we have

a 100-megabyte disk that

needs to be partitioned into

these areas: 50 megabytes for

C:, 25 megabytes for D:, and

25 megabytes for E:. Start by

selecting the Delete option to

remove the current partitions.

This will render the data on

your hard disk useless, so dou

ble-check those backups.

Once all the partitions are

deleted, choose the option to

create a primary DOS parti

tion. This is the partition that

will contain your DOS startup

files—your boot drive. When

you're asked whether this par

tition should be made the max

imum possible size, answer

no. Select a 50-megabyte par

tition. The partition you've just

created will be known as drive

C:, the name given to the pri

mary partition on the first hard

disk in any system.

Follow the FDISK menu se

lections to create an extended

DOS partition. FDISK will sug

gest using ail of the remaining

space for the extended parti

tion, and you should agree.

Even though you're going to

create two more logical

drives, you're permitted to cre

ate only one extended DOS

partition per drive.

Once the extended DOS par

tition is created, you can

choose the option to create log

ical drives. You can have as

many as 23 logical drives, but

all the logical drives you cre

ate will exist within the one ex

tended DOS partition. Specify

sizes for the logical drives,

and FDISK will assign a drive

letter in sequence to each log

ical drive you create.

Once the disk is parti

tioned, there's one final step to

take. You must use option 2

from the main FDISK menu—

Set Active Partition—to make

your primary DOS partition ac

tive. This is crucial; without it,

you won't be able to boot from

the hard disk.

When all the changes are

made, exit FDISK, restart the

system from the startup floppy,

and reformat each of your new

drives. Use the FORMAT com

mand with the system switch

(FORMAT C: IS) to copy the sys

tem files to the C: drive and to

make it bootable. Then format

the other drives normally.

After formatting, restore

your programs and data files

from the backups, and you're

in business. If you add a sec

ond hard drive to your system,

be prepared for some confu

sion with logical drive names

on your first hard disk's extend

ed DOS partition.

As I mentioned earlier, the

primary DOS partition on the

first hard disk is always desig

nated with the C: label. Simi

larly, a primary DOS partition

on a second hard disk is al

ways designated with the D: la

bel. If your first hard disk orig

inally included logical drives

D: and E:, those designators

will be changed to E: and F:

when the D; designator is as

signed to the primary DOS par

tition on the second drive.

This change in drive designat

ors will cause you to rework any

batch files, scripts, or program

startup icons that refer to the

original names.

You can avoid this problem

of logical drive name switching

by not creating a primary DOS

partition on the second hard

disk. Just create an extended

DOS partition and fill it up with

as many logical drives as you

want. These new storage areas

will be given names that follow

the names of the logical drives

on the first hard disk.

It isn't easy to repartition a

hard drive. It's worth doing if

the resulting setup will make it

easier for you to do your work

or protect your data. □
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INTRODOS 
Tony Roberts 

ORGANIZE YOUR 
DISK WITH FDISK 
DOS's FDISK is the utility 
that's used to examine and 
change hard .disk partition in
formation. FDISK doesn't get 
the kind of everyday use that 
commands like DIR and TYPE 
get, but it has its purposes. 

In earlier versions, DOS 
was able to access only hard 
disk partitions of 32 mega
bytes or less in size. DOS 4.01 
and DOS 5.0 have eliminated 
that barrier, permitting hun
dreds of megabytes of hard 
disk storage in a single 
partition. 

Although this appears to be 
an advantage, there are good 
reasons for breaking a large 
hard disk into smaller seg
ments. You may want to isolate 
game files from business files, 
or Bob's files from Mary's. If you 
have a large hard disk that 
needs partitioning-or a parti
tioned hard disk that you'd like 
reorganized-fDISK is the tool 
to use. 

First, be warned that FDISK 
is a powerful utility. It's de
signed to give you a clean 
slate-to wipe out everything 
on your hard disk. Before you 
undertake any FDISK experi
mentation , make sure you 
have a full and verified back
up of all your hard disk's data. 

Also, make sure you have 
plenty of time. Repartitioning a 
hard disk requires backing up 
the data, repartitioning, format
ting the new part itions, and 
then restoring all the data. 

FDISK is careful , though , 
about not destroying informa
tion without demanding your 
confirmation . You can run 
FDISK and display partition in
formation, for example, with
out being concerned about 
wiping out your disk. 

Let's say that you want to par
tition your hard disk into three 
logical drives-C:, 0 :, and E:. 
Make your backups and create 

50 COMPUTE AUGUST 1992 

a boot-up disk that includes the 
operating system files as well 
as FORMAT, FDISK, CHKDSK, 
and whatever programs you'll 
need to restore your backups. 
Then run FDISK. 

Let's assume that we have 
a lOa-megabyte disk that 
needs to be partitioned into 
these areas: 50 megabytes for 
C: , 25 megabytes for 0: , and 
25 megabytes for E:. Start by 
selecting the Delete option to 
remove the current partitions. 
This will render the data on 
your hard disk useless, so dou
ble-check those backups. 

Once all the partitions are 
deleted, choose the option to 
create a primary DOS parti
tion. This is the partition that 
will contain your DOS startup 
fi les-your boot drive. When 
you're asked whether this par
tition should be made the max
imum possible size , answer 
no. Select a 50-megabyte par
tition. The partition you've just 
created will be known as drive 
C: , the name given to the pri
mary partition on the fi rst hard 
disk in any system. 

Follow the FDISK menu se
lections to create an extended 
DOS partition. FDISK will sug
gest using all of the remaining 
space for the extended parti
tion , and you should agree. 
Even though you're going to 
create two more log ical 
drives, you're permitted to cre
ate only one extended DOS 
partition per drive. 

Once the extended DOS par
tition is created , you can 
choose the option to create log
ical drives. You can have as 
many as 23 logical drives, but 
all the logical drives you cre
ate will exist within the one ex
tended DOS partition. Specify 
sizes for the logical drives , 
and FDISK will assign a drive 
letter in sequence to each log
ical drive you create. 

Once the disk is parti
tioned, there's one final step to 
take . You must use option 2 
from the main FDISK menu-

Set Active Partition-to make 
your primary DOS partition ac
tive. This is crucial ; without it , 
you won't be able to boot from 
the hard disk. 

When all the changes are 
made, exit FDISK, restart the 
system from the startup floppy, 
and reformat each of your new 
drives. Use the FORMAT com
mand with the system switch 
(FORMAT C: is) to copy the sys
tem files to the C: drive and to 
make it bootable. Then format 
the other drives normally. 

After formatting, restore 
your programs and data files 
from the backups, and you're 
in business. If you add a sec
ond hard drive to your system, 
be prepared for some confu
sion with logical drive names 
on your first hard disk's extend
ed DOS partition. 

As I mentioned earlier, the 
primary DOS partition on the 
first hard disk is always desig
nated with the C: label. Simi
larly, a primary DOS partition 
on a second hard disk is al 
ways designated with the 0: la
bel. If your first hard disk orig
inally included logical drives 
0: and E: , those designators 
will be changed to E: and F: 
when the 0: deSignator is as
signed to the primary DOS par
tition on the second drive. 

Thischange in drivedesignat
ors will cause you to rework any 
batch files, scripts, or program 
startup icons that refer to the 
original names. 

You can avoid th is problem 
of logical drive name switching 
by not creating a primary DOS 
partition on the second hard 
disk. Just create an extended 
DOS partition and fill it up with 
as many logical drives as you 
want. These new storage areas 
will be given names that follow 
the names of the logical drives 
on the first hard disk. 

It isn' t easy to repartition a 
hard drive. It's worth doing if 
the resulting setup will make it 
easier for you to do your work 
or protect your data. 0 
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HARDWARE CLINIC
Mark Minasi

How data

compression, faster

protocols, and

the 16550 UART Chip

can affect your

online communications

HOW MODEMS
WORK, PART 3
For the last two months, we've

looked at some of the things

we need to know in order to

get the fastest, most reliable

file transfers out of our existing

modems. This month, I want to

wrap up the topic of improved

protocols, talk about setting mo

dems and software to handle

varying error climates, and

look at modems that are inex

pensive and fast.

We saw last month that a

checksum is calculated for eve

ry block of data sent via

XMODEM. The receiver uses

that checksum to ensure that

the data in the block was trans

mitted without damage from

phone noise. The checksum's

a good tool, but there are

some cases where line noise

could change two bits in a 128-

byte message but the noise

wouldn't be detected by the

checksum procedure on the re

ceiver side. While such a

thing is unlikely, it's still too like

ly for my taste. The checksum

is only 99 percent effective—

that is, it only detects line

noise in 99 percent of the cas

es where it occurs. Most mod

ern protocols don't use check

sum but instead employ a

more complex mathematical

function called a cyclical redun

dancy check (CRC), which is

99.9926 percent effective.

It would often be nice to

use a wildcard character

when transferring data. Unfor

tunately, with XMODEM you

have to specify each file, one

by one. YMODEM Batch and

ZMODEM are among the new

er protocols that offer batch

transfer. I particularly like

ZMODEM; it lets me specify a

list of files and then asks if it

should hang up after the trans

fer. I then walk away for a

while, return, and find that

ZMODEM has transferred all

of the files for me.

Even more amazing, if

ZMODEM detects that one of

the files was only partially trans

ferred, perhaps because I

was disconnected in midtrans-

fer during my last transfer ses

sion, ZMODEM will actually

pick up where it previously left

off! Late at night, when phone

charges are at their lowest, I

can queue up several mega

bytes for transfer and go off to

bed without worrying about

staying connected all night.

Along the same lines,

XMODEM requires that you

specify twice the name of the

file you want to transfer—

once for the sender and once

for the receiver. YMODEM and

later protocols transfer not on

ly the file but also the filename.

All you need to do is to tell

your communications soft

ware to receive the file, and

it gets the filename from

the sending BBS.

Squeezing the Last Bit
There are many data-compres

sion techniques in use these

days; the most popular are

the ones used by the PKZIP,

ARC, PAK, and LHARC pro

grams. If you've ever pulled a

file off a computer bulletin

board system (BBS), it proba

bly had a ZIP, ARC, PAK, or

LZH extension, requiring that

you have the appropriate

decompressing program.

The idea with file-compres

sion programs is simple: The

more time required to do a

file transfer, the more the trans

fer costs, whether from Com

puServe charges, long dis

tance charges, or whatever.

File-compression programs

can often compress files to

one-tenth of their original

size, so a 1 MB file would com

press to a 100K file.

That's why many of today's

modems include the ability to

compress and uncompress da

ta on the fly. With such a sys

tem, you'd never have to both

er with the whole compres

sion and decompression proc

ess; you'd just leave bloated,

uncompressed files on your

BBS and let the modems han

dle the compression. You'll re

call from last month that two

terms stand out in the error-

correction area: MNP, for Mi-

crocom Networking Protocol,

and V.42, an international stan

dard. Both standards have

been augmented to include

data compression in addition

to error correction. MNP's Lev

el 5 includes data compres

sion, as does V.42 bis. These

days, many modems come

with these features.

If you download images

from bulletin boards, you've

probably heard of GIF (Graph

ic Interchange Format). GIF

files don't benefit from mo

dem compression, because

GIF files are already

compressed.

Since ZIP, ARC, PAK, LZH,

and GIF files are in formats

that don't lend themselves to

further compression with nor

mal compression techniques,

it should be obvious that mo

dems with built-in compres

sion capabilities are of very lit

tle value to most of us. Not

only are they of little value,

but they're often downright

undesirable, since modems

with built-in compression can

waste time trying to compress

uncompressible data, slowing

down file transfers. Given

that ZIPs and GIFs are what

most of us are downloading,

look for a modem with the abil

ity to turn off compression.

Communications Coprocessor
An inexpensive chip that can

increase the speed of your

file transfers has been around

for years. Called the 16550,

it's a member of the class of

chips called UARTs (Univer

sal Asynchronous Receiver/

Transmitters). A UART is the

heart of any serial port. If

you're curious, pop the top on

your PC and pull out the
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the 16550 UART chip 

can affect your 
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HOW MODEMS 
WORK, PART 3 
For the last two months, we've 
looked at some of the things 
we need to know in order to 
get the fastest , most reliable 
file transfers out of our existing 
modems. This month, I want to 
wrap up the topic of improved 
protocols, talk about setting mo
dems and software to handle 
varyi ng error climates, and 
look at modems that are inex
pensive and fast. 

We saw last month that a 
checksum is calculated for eve
ry block of data sent via 
XMODEM. The receiver uses 
that checksum to ensure that 
the data in the block was trans
mitted without damage from 
phone noise. The checksum's 
a good tool, but there are 
some cases where line noise 
could change two bits in a 128-
byte message but the noise 
wouldn't be detected by the 
checksum procedure on the re
ceiver side. While such a 
thing is unlikely, it's still too like
ly for my taste. The checksum 
is only 99 percent effective
that is , it only detects line 
noise in 99 percent of the cas
es where it occurs. Most mod
ern protocols don't use check
sum but instead employ a 
more complex mathematical 
function called a cyclical redun
dancy check (CRC), which is 
99.9926 percent effective. 

It wou ld often be nice to 
use a wildcard character 
when transferring data. Unfor
tunately, with XMODEM you 
have to specify each file , one 
by one. YMODEM Batch and 
ZMODEM are among the new
er protocols that offer batch 
transfer. I particularly like 
ZMODEM; it lets me specify a 
list of files and then asks if it 
should hang up after the trans
fer. I then walk away for a 
while, return, and find that 
ZMODEM has transferred all 
of the files for me. 
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Even more amazing, if 
ZMODEM detects that one of 
the files was only partially trans
ferred , perhaps because I 
was disconnected in midtrans
fer during my last transfer ses
sion, ZMODEM will actually 
pick up where it previously left 
off! Late at night, when phone 
charges are at their lowest, I 
can queue up several mega
bytes for transfer and go off to 
bed without worrying about 
staying connected all night. 
Along the same lines, 
XMODEM requires that you 
specify twice the name of the 
file you want to transfer
once for the sender and once 
for the receiver. YMODEM and 
later protocols transfer not on
ly the file but also the filename. 
All you need to do is to tell 
your communications soft
ware to receive the file , and 
it gets the filename from 
the sending BBS. 

Squeezing the Last Bit 
There are many data-compres
sion techniques in use these 
days; the most popular are 
the ones used by the PKZIP, 
ARC, PAK, and LHARC pro
grams. If you've ever pulled a 
file off a computer bulletin 
board system (BBS) , it proba
bly had a ZIP, ARC, PAK, or 
LZH extension , requiring that 
you have the appropriate 
decompressing program. 

The idea with file-compres
sion programs is simple: The 
more time required to do a 
file transfer, the more the trans
fer costs, whether from Com
puServe charges, long d is
tance charges, or whatever. 
File-compression programs 
can often compress files to 
one-tenth of their original 
size, so a 1 MB file would com
press to a 100K file , 

That's why many of today's 
modems include the ability to 
compress and uncompress da
ta on the fly. With such a sys
tem, you'd never have to both
er with the whole compres-

sian and decompression proc
ess; you'd just leave bloated, 
uncompressed files on your 
BBS and let the modems han
dle the compression. You'll re
call from last month that two 
terms stand out in the error
correction area: MNp, for Mi
crocom Networking Protocol , 
and V.42, an international stan
dard. Both standards have 
been augmented to inc lude 
data compression in addition 
to error correction. MNP's Lev- . 
el 5 includes data compres
sion, as does V.42 bis. These 
days, many modems come 
with these features. 

If you download images 
from bulletin boa rd s, you've 
probably heard of GIF (Graph
ic Interchange Format). GIF 
files don't benefit from mo
dem compression , because 
GIF files are already 
compressed. 

Since ZIP, ARC, PAK, LZH, 
and GIF files are in formats 
that don't lend themselves to 
further compression with nor
mal compression techniques, 
it should be obvious that mo
dems with built-in compres
sion capabilities are of very lit
tle value to most of us. Not 
on ly are they of little value, 
but they 're often downright 
undesirable, since modems 
with built-in compression can 
waste time trying to compress 
uncompressible data, slowing 
down file transfers. Given 
that ZIPs and GIFs are what 
most of us are downloading, 
look for a modem with the abil
ity to turn off compression. 

Communications Coprocessor 
An inexpensive chip that can 
increase the speed of your 
file transfers has been around 
for years. Called the 16550, 
it's a member of the class of 
chips called UARTs (Univer
sal Asynchronous Rece iverl 
Transmitters). A UART is the 
heart of any serial port. If 
you're curious, pop the top on 
your PC and pullout the 
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Given the

choice, let the

modem do

the error checking.

board that has your serial

port on it. (Some computers

may have the serial-port elec

tronics right on the comput

er's motherboard.) You'll prob

ably see a large 40-pin chip

on the board. Look for the

numbers 8250, 16450, or

16550. They may be

wrapped up in some other

characters, such as

INS8250AP or the like.

The 8250 was the original

UART used in PCs and XTs. It

was fine for communications

up to 2400 bps, but it

couldn't keep up with faster

computers and communica

tions. So the 16450 was devel

oped, and it's fairly prominent

on the serial ports of comput

ers in the 286 and higher

class. A complete internal re

design makes it up to ten

times faster than the 8250 for

some applications. Part of

that speed comes from a one-

byte buffer that makes life eas

ier for multitasking systems.

Multitaskers like buffers be

cause serial devices need

nearly constant attention or da

ta gets lost. Buffers hold the

data for a few extra millisec

onds, making the process of

juggling tasks a bit simpler.

OS/2, in fact, insists on 16450

UARTs, and serial ports with

8250s aren't recognized at

all. Fortunately, the 8250 and

16450 are pin compatible, so

I've been able to convert a

number of old parallel/serial

cards to OS/2 compatibility

by just swapping a single

chip. The task is further simpli

fied by the happy fact

that many UARTs are sock

eted, removing the need for

soldering.

OS/2 works well with the

16450 because it has to deal

only with well-behaved pro

grams that were designed to

be multitasked. Unfortunately,

DOS multitaskers such as

DESQview and Windows

don't have that luxury. It can

take so much time to swap

multiple DOS applications

that background communica

tions can be a real pain under

most DOS multitaskers; in

fact, I use background file

transfers as one of my basic

tests of DOS multitaskers.

There's where the 16550

comes in. The next member

of the UART family, it includes

a 16-byte buffer that turns out

to be just perfect for commu

nicating with DOS multi

taskers. It even smooths out

file transfers at 9600+ bps for

slower PCs. And, best of all,

it's pin compatible with its old

er siblings, the 8250 and the

16450, so you can upgrade

easily if your current UART

is socketed. And you'll

need just one more thing:

a program to turn on

the 16550. Some applica

tions do that automatically,

but just to be sure, you can

grab a program called 16550

off CompuServe.

But all isn't good news

here. You'd think that a multi

tasking platform such as Win

dows would benefit from the

16550 and would use it if pre

sent. To the contrary, Win

dows will likely lock up if your

16550 buffers are enabled.

The Windows COMM.DRV

and virtual driver "combuff

must be rewritten in order to

use the 16550; Microsoft

says it will take care of this "in

a future release of Windows."

Tips for Maximum Transfers
Assuming you have a fast

computer and 9600-bps or

faster modem, how do you

squeeze the maximum file-

transfer rate out of your sys

tem? First and foremost,

choose a protocol that allows

large block sizes, as that will

net the greatest transfer rate.

Make sure only one part of

the system handles error

checking: either the modem

or the protocol. That means ei

ther diving into your modem

manual to find the code to

turn error checking off or leav

ing the modem alone and find

ing and using a protocol that

won't try to do error checking.

The preferred protocol here

from my experience is

YMODEM-G. The G is the im

portant part; regular old

YMODEM does error check

ing. Given the choice, iet the

modem do the error check

ing. It's faster, more robust in

the case of noisy lines, and

more thorough in its discov

ery of transmission errors. The

main problem is finding a host

that supports YMODEM-G.

Install a 16550 if you can,

or think about replacing your

current parallel/serial board

with one that sports the new

er chips. You won't see a dif

ference with a 16550 unless

you're multitasking, transfer

ring data at 9600+ bps, or

both.

And whenever possible,

use COM2 rather than COM1.

Why? You'll get a slightly bet

ter response from COM2 be

cause it's driven off interrupt

3 (so is COM4, so you could

alternatively use COM4),

whereas C0M1 and COM3

are driven by interrupt 4. The

interrupts in the PC are priori

tized, meaning the items with

the lower interrupts get high

er priority. Assuming your PC

is monitoring both COM1 and

COM2—if, for example, you

had a serial mouse on one

COM port and a modem on

the other—you'd do better to

put the mouse on C0M1 and

the modem on COM2.

If you're using Windows,

that's the preferred arrange

ment anyway, since Windows

deals best with communica

tions ports when it sees them

in order. It sees the mouse

first, so put that on C0M1.

Then it sees the modem on

COM2 whenever you get

around to starting up the com

munications application. And

remember to turn off compres

sion in most cases. O
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Given the 
choice. let the 

modem do 
the elTDr checking. 

HARDWARE CLINIC 

board that has your seriat 
port on it. (Some computers 
may have the serial-port elec
tronics right on the comput
er's motherboard.) You'll prob
ably see a large 40-pin chip 
on the board . Look for the 
numbers 8250, 16450, or 
16550. They may be 
wrapped up in some other 
characters , such as 
INS8250AP or the like. 

The 8250 was the original 
UART used in PCs and XTs. It 
was fine for communications 
up to 2400 bps, but it 
couldn' t keep up with faster 
computers and communica-
tions. So the 16450 was devel
oped, and it's fairly prominent 
on the serial ports of comput
ers in the 286 and higher 
class. A complete internal re
design makes it up to ten 
times faster than the 8250 for 
some applications . Part of 
that speed comes from a one
byte buffer that makes life eas
ier for multitasking systems. 
Multitaskers like buffers be
cause serial devices need 
nearly constant attention or da
ta gets lost. Buffers hold the 
data for a few extra millisec
onds, making the process of 
juggling tasks a bit Simpler. 
OS/2, in fact , insists on 16450 
UARTs, and serial ports with 
8250s aren't recognized at 
all. Fortunately, the 8250 and 
16450 are pin compatible, so 
I've been able to convert a 
number of old pa rallel/serial 
cards to OS/2 compat ibility 
by just swapping a single 
chip. The task is further simpli
fied by the happy fact 
that many UARTs are sock
eted, removing the need for 
soldering. 

OS/2 works well with the 
16450 because it has to deal 
only with well-behaved pro
grams that were designed to 
be multitasked. Unfortunately, 
DOS multitaskers such as 
DESOview and Windows 
don't have that luxury. It can 
take so much time to swap 
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multiple DOS applications 
that background communica
tions can be a real pain under 
most DOS multitaskers; in 
fact, I use background file 
transfers as one of my basic 
tests of DOS multitaskers. 
There 's where the 16550 
comes in. The next member 
of the UART family, it includes 
a 16-byte buffer that turns out 
to be just perfect for commu
nicating with DOS multi
taskers. It even smooths out 
file transfers at 9600+ bps for 
slower PCs. And, best of all, 
it's pin compatible with its old
er siblings, the 8250 and the 
16450, so you can upgrade 
easily if your current UART 
is socketed. And you'll 
need just one more thing: 
a program to turn on 
the 16550. Some applica
tions do that automatically, 
but just to be sure, you can 
grab a program called 16550 
off CompuServe. 

But all isn't good news 
here. You'd think that a multi
tasking platform such as Win
dows would benefit from the 
16550 and would use it if pre
sent. To the contrary, Win
dows will likely lock up if your 
16550 buffers are enabled . 
The Windows COMM.DRV 
and virtual driver ' combuff 
must be rewritten in order to 
use the 16550; Microsoft 
says it will take care of this "in 
a future release of Windows. " 

TIps for Maximum Transfers 
Assuming you have a fast 
computer and 9600-bps or 
faster modem, how do you 
squeeze the maximum' file
transfer rate out of your sys
tem? First and foremost, 
choose a protocol that allows 
large block sizes, as that will 
net the greatest transfer rate. 
Make sure only one part of 
the system handles error 
checking : either the modem 
or the protocol. That means ei
ther diving into your modem 
manual to find the code to 

turn error checking off or leav
ing the modem alone and find
ing and using a protocol that 
won't try to do error checking. 
The preferred protocol here 
from my experience is 
YMODEM-G. The G is the im
portant part ; regular old 
YMODEM does error check
ing. Given the choice, let the 
modem do the error check
ing. It 's faster, more robust in 
the case of noisy lines, and 
more thorough in its discov
ery of transmission errors. The 
main problem is finding a host 
that supports YMODEM-G. 

Install a 16550 if you can, 
or think about replacing your 
current parallel/serial board 
with one that sports the new
er chips. You won't see a dif
ference with a 16550 unless 
you're multitasking, transfer
ring data at 9600+ bps, or 
both. 

And whenever possible, 
use COM2 rather than COM 1. 
Why? You'll get a slightly bet
ter response from COM2 be
cause it's driven off interrupt 
3 (so is COM4, so you could 
alternatively use COM4), 
whereas COM 1 and COM3 
are driven by interrupt 4. The 
interrupts in the PC are priori
tized, meaning the items with 
the lower interrupts get high
er priority. Assuming your PC 
is monitoring both COM1 and 
COM2-if, for example , you 
had a serial mouse on one 
COM port and a modem on 
the other- you'd do better to 
put the mouse on COM 1 and 
the modem on COM2. 

If you 're using Windows , 
that's the preferred arrange
ment anyway, since Windows 
deals best with communica
tions ports when it sees them 
in order. It sees the mouse 
first, so put that on COM1 . 
Then it sees the modem on 
COM2 whenever you get 
around to starting up the com
munications application. And 
remember to turn off compres
sion in most cases. 0 
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PROGRAMMING POWER
Tom Campbell

You can create

complex data-

validation procedures

and filters without

any programming at all.

DEVELOPMENT

ENVIRONMENTS
FOR WINDOWS

This month we'll walk through a

couple of significant Borland

products, Borland C++ & Ap

plication Frameworks 3.0 and

ObjectVision 2.0. Each will prob

ably have a column of its own in

the future, as each has a wildly

divergent means of creating

applications.

Because there's so much to

cover, this column won't have

any code this month. Check

out COMPUTE/NET anyway be

cause I've uploaded the

source code to a number of util

ities 1 use constantly.

Borland pulverized its com

petition when it entered the

C++ market last year, simulta

neously legitimizing what

was—hard as it is to believe

now—an uncertain future for

that language. The company's

flagship product is now

Borland C++ & Application

Frameworks 3.0, a gigantic de

velopment system for both

DOS and Windows. It includes

the latest version of Turbo De

bugger, Turbo Assembler, Tur

bo Profiler, a C compiler, a

C++ compiler, integrated en

vironments for both DOS and

Windows (finally), the Turbo Vi

sion (for DOS} and ObjectWin

dows (for Windows) develop

ment libraries, the Whitewater

Resource Toolkit, a Windows

help compiler, a C++ contain

er class library, support for

C++ version 2.1 including

some proposed extensions (no

tably templates), a ton of utili

ties, and the best example pro

grams in the business.

It's become my preferred

development environment for

both C and C++, but it's not

without problems. The integrat

ed Windows environment is ac

tually Turbo C++ for Windows,

which also sells as a S149.95

product on its own; more on it

in a moment. You still don't get

a Windows-style debugger;

Turbo Debugger runs under

Windows, true, but in charac

ter mode. While it's a vast im

provement over Microsoft's

CodeView, which is no fun to

use in Windows unless you

have two monitors, it's no fun

to snap in and out of graphics

mode each time you step over

a function call.

Debugging Windows apps

is hard enough as it is. Turbo

C++ for Windows, which is the

first C++ integrated editor/com

piler that runs under Windows,

is a wonderful development en

vironment. It has everything

you'd expect in a Windows-

based editor and the increas

ingly trendy toolbar for quick

selection of common actions,

but my favorite part is the Ob-

jectBrowser. It's a visual rep

resentation of your program's

function calls in a tree format,

the programmer's equivalent

of an outliner. My version of Tur

bo C++ is much buggier than

a first release should be; I

hope a .01 release fixes some

of the bugs. Plan on saving

your files all the time.

If you're on a budget, either

Turbo C++ for Windows or Tur

bo C++ 2.0 for DOS is a great

buy. Another recent Borland re

lease is ObjectVision 2.0, a Win

dows database builder that

straddles an uncomfortable

line between being an end-

user tool and a development

environment—but it straddles

it well. Nowhere does Borland

have a quotable sentence or

two describing just what. Ob

jectVision is, so I'll try to do it.

ObjectVision is a visual de

sign tool that lets you create

Windows data-entry forms

and the databases behind

them with little or no program

ming. A form isn't limited to

one database or even one

format. Unbeknownst to you,

a single form window can simul

taneously be updating

dBASE, Paradox, Btrieve, and

ASCII databases while you en

ter data. OV lets you create

stand-alone Windows databas

es, and you're allowed to dis

tribute all the support files re

quired to create turnkey sys

tems for redistribution.

Whew! While that para

graph may not be pretty, it

does the job. OV looks some

what like a drawing program

or forms-design program, but

what you draw is the "live" da

ta-entry form itself. Borland

tends to view this as a front

end to other databases, but I

have nothing but praise for its

use on a single-user system.

You can create complex da

ta-validation procedures and

filters without any program

ming at all, and a novel (if you

haven't used such Macintosh

products as Double Helix} vis

ual "decision tree" lets you pro

gram using 1-2-3- or Quattro

Pro-style ©functions as a ru

dimentary, foolproof program

ming language. As a program

mer, I found it a less-than-per-

fect environment; as a user, I

must confess it's easy to learn

and very fast to program in. A

poorly documented but effec

tive DLL interface allows plen

ty of access to OV's innards

and a seamless way of extend

ing its already considerable

abilities. An obvious idea

would be a DLL that lets you

modify the access to dBASE

memo fields, which are limited

to 4096 characters through

OV's editor. OV doesn't pre

tend to create reports or offer

debugging facilities, but what

it does, it does magnificently.

Should you buy it? At $100

(street price), if you need to cre

ate Windows data-entry forms

of simple-to-medium complex

ity, it can't be beat. I imagine for

ward-thinking MIS departments

are going wild about Ob

jectVision because it allows a

naive user to update many, dis

parate databases from what ap

pears and behaves like any oth

er data-entry form. O
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PROGRAMMING POWER 

You can create 
complex data

valldallon procedures 
and filters without 

any programming at all_ 

Tom Campbell 

DEVELOPMENT 
ENVIRONMENTS 
FOR WINDOWS 
This month we'll walk through a 
couple of significant Borland 
products, Borland C++ & Ap
plication Frameworks 3.0 and 
ObjectVision 2.0. Each will prob
ably have a column of its own in 
the future, as each has a wildly 
divergent means of creating 
applications. 

Because there's so much to 
cover, this column won't have 
any code this month. Check 
out COMPUTE/NET anyway be
cause I've uploaded the 
source code to a number of util
ities I use constantly. 

Borland pulverized its com
petition when it entered the 
C++ market last year, simulta
neously legitimizing what 
was-hard as it is to believe 
now-an uncertain future for 
that language. The company's 
flagship product is now 
Borland C++ & Application 
Frameworks 3.0, a gigantic de
velopment system for both 
DOS and Windows. It includes 
the latest version of Turbo De
bugger, Turbo Assembler, Tur
bo Profiler, a C compiler, a 
C++ compiler, in tegrated en
vi ronments for both DOS and 
Windows (finally), the Turbo Vi
sion (for DOS) and ObjectWin
dows (for Windows) develop
ment libraries, the Whitewater 
Resource Toolkit , a Windows 
help compiler, a C++ contain
er class library, support for 
C++ version 2.1 including 
some proposed extensions (no
tably templates), a ton of utili
ties, and the best example pro
grams in the business. 

It's become my preferred 
development environment for 
both C and C++, but it's not 
without problems. The integrat
ed Windows environment is ac
tually Turbo C++ for Windows, 
which also sells as a $149.95 
product on its own; more on it 
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in a moment. You still don't get 
a Windows-style debugger; 
Turbo Debugger runs under 
Windows, true, but in charac
ter mode. While it 's a vast im
provement over Microsoft's 
CodeView, which is no fun to 
use in Windows unless you 
have two monitors, it's no fun 
to snap in and out of graphics 
mode each time you step over 
a function call. 

Debugging Windows apps 
is hard enough as it is. Turbo 
C++ for Windows, which is the 
first C++ integrated editor/com
piler that runs under Windows, 
is a wonderful development en
vironment. It has everything 
you'd expect in a Windows
based editor and the increas
ingly trendy tool bar for quick 
selection of common actions, 
but my favorite part is the Ob
jectBrowser. It's a visual rep
resentation of your program's 
function calls in a tree format, 
the programmer's equivalent 
of an outliner. My version ofTur
bo C++ is much buggier than 
a first release should be; I 
hope a .01 release fixes some 
of the bugs. Plan on saving 
your files all the time. 

If you 're on a budget, either 
Turbo C++ for Windows or Tur
bo C++ 2.0 for DOS is a great 
buy. Another recent Borland re
lease is ObjectVision 2.0, a Win
dows database builder that 
straddles an uncomfortable 
line between being an end
user tool and a development 
environment-but it straddles 
it well. Nowhere does Borland 
have a quotable sentence or 
two describing just what. Ob
jectVision is, so I'l l try to do it. 

ObjectVision is a visual de
sign tool that lets you create 
Windows data-entry forms 
and the databases behind 
them with little or no program
ming . A form isn't limited to 
one database or even one 
format. Unbeknownst to you, 
a single form window can simul
taneously be updating 
dBASE, Paradox, Btrieve, and 

ASCII databases while you en
ter data. OV lets you create 
stand-alone Windows databas
es, and you're allowed to dis
tribute all the support files re
quired to create turnkey sys
tems for redistribution. 

Whew! While that para
graph may not be pretty, it 
does the job. OV looks some
what like a drawing program 
or forms-design program, but 
what you draw is the " live" da
ta-entry form itself. Borland 
tends to view this as a front 
end to other databases, but I 
have nothing but praise for its 
use on a single-user system. 

You can create complex da
ta-validation procedures and 
filters without any program 
ming at all , and a novel (if you 
haven't used such Macintosh 
products as Double Helix) vis
ual "decision tree" lets you pro
gram using 1-2-3- or Quattro 
Pro-style @functions as a ru
dimentary, foolproof program
ming language. As a program
mer, I found it a less-than-per
fect environment; as a user, I 
must confess it's easy to learn 
and very fast to program in. A 
poorly documented but effec
tive DLL interface al lows plen
ty of access to OV's innards 
and a seamless way of extend
ing its already considerable 
abilities . An obvious idea 
would be a DLL that lets you 
modify the access to dBASE 
memo fields, which are limited 
to 4096 cha racters through 
OV's editor. OV doesn't pre
tend to create reports or offer 
debugging facilities , but what 
it does, it does magnificently. 

Should you buy it? At $100 
(street price), if you need to cre
ate Windows data-entry forms 
of simple-to-medium complex
ity, it can't be beat. I imagine for
ward-thinking MIS departments 
are going wild about Ob
jectVision because it allows a 
naive user to update many, dis
parate databases from what ap
pears and behaves like any oth
er data-entry form. 0 
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SHAREPAK
Steve Draper

August's SharePak

features fun

and functionality.

A WINNING
COMBINATION
The long days of summer are

winding down, and fall is ap

proaching. To help all you

sportsmen out there get

through this winter, we pre

sent Tournament Golf 1.5.

This simulation is so much like

the real thing that you'll feel

the hot sun beating down on

you even on the coldest day.

And to help you keep up with

Tournament Golf and all the oth

er files on your computer, we

offer QFILER 3.2A. It's one of

Easily manage files with QFILER.

Put your golf skills to a real test

with Tournament Golf,

the best file managers we've

ever seen.

Each month, COMPUTE'S

SharePak brings you the best

programs on the shareware

market. You don't need to

spend long hours and hard-

earned dollars browsing the

boards for great programs; we

do it for you. Consequently,

you get top-of-the-line pro

grams at a huge savings.

QFILER 3.2A
QFILER is designed to make

the management of your hard

disk files much easier. Two dif

ferent, sorted directories are

displayed side by side, allow

ing you to select both individ

ual files and groups of files for

OFILER to act on. You can

easily copy and delete files,

find a file on any drive, re

name files and directories,

move files from one directory

to another, run other pro

grams from within QFILER, dis

play files in sorted order, de

fine a file mask to display only

certain files, back up files,

and much more.

Most of the features in this

impressive list can be per

formed from the DOS com

mand prompt. However, with

QFILER's dual directory dis

play, tasks become much eas

ier than with DOS, and more in

tuitive. You don't have to wor

ry about the confusing syntax

of DOS commands or about

not being sure of what each

command will do. You can

see exactly what you're doing

as it happens.

For the advanced DOS us

er, QFILER offers a number of

file-management toots, allow

ing you to set or clear file at

tributes, change the file time

and date stamps of files, re

name disk volume labels, use

file-compression utilities, and

locate duplicate files. You

may never want to use DOS

again.

QFILER runs on any IBM

PC or compatible with 256K

RAM and any monitor. The reg

istration price is $20.

TOURNAMENT GOLF 1.5
Tournament Golf is an excel

lent simulation of one of the

world's most popular sports.

The game is very easy to

learn, with only a few keys

used to control all of the op

tions, yet it's challenging

enough to keep you involved

for months. This game surpass

es many of the commercial

golf games in quality, ease of

use, and payability.

The action takes place on

the Augusta International

course, the site of the Mas

ters golf tournament. The

course is beautifully rendered

with 3-D graphics, and the mo

tions of the player's swing

and the ball's flight are smooth

ly and realistically animated.

Up to four players can play

at a time, or you can practice

your golfing skills solo. Either

way, you'll see why the tourna

ment that is played on this

course is called the Masters.

There are numerous obsta

cles to overcome. Trees line

the fairways, sand surrounds

many of the greens, and wa

ter hazards are abundant and

strategically placed. These ob

stacles combine to make eve

ry shot a challenge.

When you're ready to play,

the program gives you an over

head view of the hole that

you're currently on. Use this

view to plan your strategy for

the hole. When you're done,

hit the space bar, and you're

ready to tee off. Select the

club you want to use and get

ready to start swinging. Use

the space bar to control the

swing Power Meter. The Pow

er Meter determines how

hard you hit the shot and also

how accurate the shot will be.

Be careful when you make

contact with the ball; it's easy

to put a slice or hook in your

shot—just like in the real

thing.

Another great feature of

Tournament Golf is the com

puter's realistic scorecard,

which frees you from having

to keep track of bogies and

birdies. You can relax and con

centrate on the game itself, in

stead of worrying about hang

ing on to the little pencil.

To run this program, you'll

need an IBM PC or compati

ble, a monitor with EGA or bet

ter, and a hard disk or a high-

density floppy drive. The reg

istration price for Tournament

Golf is $9.50. □
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August's SharePak 
features IUn 

and IUnctionality. 

SHAREPAK 
Steve Draper 

A WINNING 
COMBINATION 
The long days of summer are 
winding down, and fall is ap
proaching . To help all you 
sportsmen out there get 
through this winter, we pre
sent Tournament Golf 1.5. 
This simulation is so much like 
the real thing that you'll feel 
the hot sun beating down on 
you even on the coldest day. 
And to help you keep up with 
Tournament Golf and all the oth
er files on your computer, we 
offer OFILER 3.2A. it's one of 

Put your golf skills to a real test 
with Tournament Goff. 

the best file managers we've 
ever seen . 

Each month, COMPUTE's 
SharePak brings you the best 
programs on the shareware 
market. You don' t need to 
spend long hours and hard
earned dollars browsing the 
boards for great programs; we 
do it for you . Consequently, 
you get top-of-the-line pro
grams at a huge savings. 

QFILER 3.2A 
OFILER is designed to make 
the management of your hard 
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disk files much easier. Two dif
ferent , sorted directories are 
displayed side by side, allow
ing you to select both individ
ual fi les and groups of files for 
OFILER to act on. You can 
easily copy and delete files, 
find a file on any drive, re
name files and directories, 
move files from one directory 
to another, run other pro
grams from within OFILER, dis
play files in sorted order, de
fine a file mask to display only 
certain fi les, back up files, 
and much more. 

Most of the features in this 
impressive list can be per
formed from the DOS com
mand prompt. However, with 
OFILER's dual directory dis
play, tasks become much eas
ier than with DOS, and more in
tu it ive. You don't have to wor
ry about the confusing syntax 
of DOS commands or about 
not being sure of what each 
command wi ll do. You can 
see exactly what you're doing 
as it happens. 

For the advanced DOS us
er, OFILER offers a number of 
file-management tools, allow
ing you to set or clear file at
tributes, change the file time 
and date stamps of files, re
name disk volume labels, use 
file-compression utilities, and 
locate duplicate files. You 
may never want to use DOS 
again. 

OFILER runs on any IBM 
PC or compatible with 256K 
RAM and any monitor. The reg
istration price is $20. 

TOURNAMENT GOLF I.S 
Tournament Golf is an excel
lent simulation of one of the 
world's most popular sports. 
The game is very easy to 
learn, with only a few keys 
used to control all of the op
tions , yet it 's challenging 
enough to keep you involved 
for months. This game surpass
es many of the commercial 
golf games in quality, ease of 
use, and playability. 

The action takes place on 
the Augusta International 
course, the site of the Mas
ters golf tou rnament. The 
course is beautifully rendered 
wilh 3-D graphics, and Ihe mo
lions of the player' s swing 
and Ihe bali's flighl are smoolh
Iyand realistically animated . 

Up to four players can play 
at a time, or you can practice 
your golfing skills solo. Either 
way, you'll see why the tourna
ment that is played on this 
course is called the Masters. 
There are numerous obsla
cles to overcome. Trees line 
the fairways, sand surrounds 
many of the greens, and wa
ler hazards are abundant and 
strategically placed. These ob
stacles combine to make eve
ry shot a challenge. 

When you're ready to play, 
Ihe program gives you an over
head view of the hole that 
you're currently on . Use this 
view to plan your strategy for 
the hole. When you're done, 
hit the space bar, and you're 
ready 10 tee off. Select Ihe 
club you wanl to use and get 
ready to start swinging. Use 
the space bar to control the 
swing Power Meier. The Pow
er Meter determines how 
hard you hit the shol and also 
how accurale Ihe shol will be. 
Be careful when you make 
conlacl with the ball; iI's easy 
to put a slice or hook in your 
shot- just like in the real 
thing. 

Another greal feature of 
Tournamenl Golf is Ihe com
puter's realistic scorecard , 
which frees you from having 
10 keep track of bogies and 
birdies. You can relax and con
centrate on Ihe game itself, in
stead of worrying about hang
ing on to the little pencil. 

To run this program, you 'll 
need an IBM PC or compali
ble, a monitor with EGA or bet
ter, and a hard disk or a high
densily floppy drive. The reg
istralion price for Tournamenl 
Golf is $9.50. 0 



With CDfUlPUTE's SharePak, You'll

SHARE IN THE SAVINGS!
SAVE TIME
We carefully select and test all programs for you

SAVE MONEY
Each disk includes two to five programs for one low price

SAVE KEYSTROKES
Our free DOS shell lets you bypass the DOS command line

August's

SharePak

disk

$2.99

per program!

Back Issues Available

OCT 89: LIST64, text editor; QubeCalc, modular spreadsheet'
PC Data Control, create large databases. (#CDSK1089)

MAR 90: PFROI, easily compute rates of interest; Financial Cal
culator, great onscreen calculator; Home Budget Management
System, simply manage a household budget. (#CDSK0390)

JUN 90: AUTOCON, create up to 50 pairs of AUTOEXEC.BAT
and CONFIG.SYS files; Solvelt, evaluate and assess financial
data; The Waiter Menu System, easy-to-use menus.
(#CDSK0690)

NOV 90: Japanese for Business and Travel, language, social
customs, and so on; Jigsaw, challenging puzzles; LArc, file
compressor—saves time, money, and disks. (#CDSK1190)

JAN 91: MathCastle, answer problems to protect your castle;
Pharaoh's Tomb, exciting arcade/adventure game; WordMaster,
great word processor; COMPUTE's Productivity Manager, su
per batch file enhancer. (#CDSK0191)

JUN 91: YOUR Personal Nutritionist, useful information and
meal design program; BioRhythm, synchronize daily activities
with your personal biorhythms; WEIGHT GENIE, measure body
fat. (#CDSK0691)

SEP 91: ARGH, VERY challenging puzzles; Gapper, fast arcade

action; Pro Football Picks, pick winners against the spread; Pro-
Scribe, super program to improve your writinq skills.
(#CDSK0991)

COMPUTE'S SharePak disk contains the best
of shareware—handpicked and tested by our staff. You'll sam

ple entertainment, learning, and home office software at a

great savings. Each SharePak disk includes two to five pro

grams plus complete documentation for one low price:

$5.95 for 51/4-inch disk

$6.95 for 3'/2-inch disk

For even more savings,

Subscribe to SharePak and receive

COMPUTE's SuperShell FREE!

For a limited time, you can subscribe to COMPUTE's

SharePak and save more than 37% off the regular cost

of the disks—plus get COMPUTE's SuperShell FREE.

With a one-year paid subscription, you'll get

• A new 31/2- or 51/j-inch disk delivered to your home

every month

• Savings of over 37% off the regular disk prices

• Advance notices of COMPUTE special .offers

• COMPUTE's SuperShell at no additional cost!

Subscribe for a year at the special rates of $59.95 for

5%-inch disks and $64.95 for 31/2-inch disks—and get

COMPUTE's SuperShell FREE!

COMPUTES SuperShell requites DOS 3.0 or higher.

Disks available only (or IBM PC and compatibles. Oder good while supplies last

For Single Disks

Please indicate how many disks of each format you would like:

5'A-lnch at $5.95 3Vi-inch at $6.95

This month's disk

#CDSK1089

#CDSK0390

#CDSK0690

#CDSK1190 .

#CDSK0191

#CDSK0691

#CDSK0991

Subtotal

Sales Tax (Residents of NC and NY, please add appro

priate sales tax for your area. Canadian orders, add 7%

goods and services tax.)

Shipping and Handling ($2.00 U.S. and Canada, $3.00 sur

face mail, $5.00 airmail per disk)

— Total Enclosed

Subscriptions

I want to save even more! Start my one-year subscription to COM
PUTE's SharePak right away. With my paid subscription, I'll get a
FREE copy of COMPUTE's SuperShell plus all the savings listed above.

Please indicate the disk size desired:

5%-inch at $59.95 per year 3'A-incfi at $64.95 per year

Name.

Address

City

State/Province.

Total Enclosed

ZIP/Poslal Code.

Check of Money Order MasterCard VISA

Credit Card No. Exp. Date .

Signature

For delivery outside the U.S. or Canada, add $10.00 (or postage and handling.

(Requited)

Daytime Telephone No.

Send your order to COMPUTE'S SharePak, 324 West Wendover Avenue,

Suite 200T Greensboro, North Carolina 27408.

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

MasterCard or VISA accepted for orders over $20. This offer will be filled only at the above

address and is nol made in conjunction wilh any other magazine or disk subscription of

fer. Please allow 4-6 weeks for delivery of single issues or lor subscription to begin. Sor

ry, but telephone orders cannot be accepted.

Important Notice: COMPUTE's SharePak is not associated with COMPUTE's
PC Disk. Please order SharePak separately.

With COMPUTE's SharePak, You'll 

SHARE IN THE SAVINGS! 
SAVETIME 
We carefully select and test all programs for you 

SAVEMONEY 
Each disk includes two to five programs for one low price 

August's 
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SAVE KEYSTROKES 
per program! 

Our free DOS shell lets you bypass the DOS command line 

Back Issues Available 
OCT 89: LlST64, text editor; CubeCalc, modular spreadsheet; 
PC Data Control, create large databases. (#CDSK1089) 

MAR 90: PFROI, easily compute rates of interest; Financial Cal
culator, great onscreen calculator; Home Budget Management 
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JUN 90 : AUTOCON, create up to 50 pairs ot AUTOEXEC.BAT 
and CONFIG.SYS files ; Solvett, evaluate and assess financial 
data; The Waiter Menu System, easy-la -use menus. 
(#CDSK0690) 

NOV 90: Japanese for Business and Travel , language, social 
customs, and so on ; Jigsaw, challenging puzzles ; LArc, file 
compressor-saves time, money, and disks. (#CDSK1190) 

JAN 91: MathCastle, answer problems to protect your castle; 
Pharaoh's Tomb, exciting arcade/adventure game; WordMaster, 
great word processor; COMPUTE's Productivity Manager, SU
per'balch file enhancer. (#CDSK0191) 

JUN 91: YOUR Personal Nutri tionist, useful information and 
meal design program; BioRhythm, synchronize daily activities 
with your personal biorhythms; WEIGHT GENIE, measure body 
fat. (#CDSK0691 ) 

SEP 91 : ARGH, VERY challenging puzzles; Gapper, fast arcade 
action; Pro Football Picks, pick winners against the spread; Pro
Scribe , super prog ram to improve your writing skill s. 
(#CDSK0991 ) 

COMPUTE's SharePak disk contains the best 
of sharewar~andpicked and tested by our staff. You'll sam
ple entertainment. learning. and home office software at a 
great savings. Each SharePak d isk includes two to five pro· 
grams plus complete documentation for one low price: 

$5.95 for 5V,-inch disk 
$6.95 for 3V,·inch disk 

For even more savings , 
Subscribe to SharePak and receive 
COMPUTE'sSuperShefl FREE! 

For a limited time, you can subscribe to COMPUTE's 
SharePak and save more than 37% off the regular cost 
of the disks-jllus get COMPUTE's SuperShell FREE. 
With a one-year paid subscription, you 'll get 

A new 3V,· or 5V, · inch disk del ivered to your home 
every month 
Savings of over 37% off the regular disk prices 
Advance notices of COMPUTE special .offers 
COMPUTE's SuperShell at no add it ional cost! 

Subscribe for a year at the special rates of $59.95 for 
5V. ·inch disks and $64.95 for 3 'h·inch d isks-and get 
COMPUTE's SuperS hell FREE! 

COMPUTE's SuperShel1 requires DOS 3.0 or higher. 
Disks available only lor IBM PC and compallbles. Oller good while supplies las!. 

r ~-- - ---- ---- -- -------- - --- ---- - - - - ------------------ - -- -- - - ---------- ------- ---- - --- - ---- - ------------, 
: For Single Disks Name : 
I Please Indicate how many disks of each format you would like : I 
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: #CDSK1089 City I , 

#CDSK0390 

#CDSK0690 

#CDSKl190 

#CDSK01 91 

#CDSK0691 

#CDSK0991 

Subtotal 

Sales Tax (Residents of NC and NY. please add appro
priate sales tax for your area. canad ian orders, add 7% 
goods and services tax.) 

Shipping and Handling ($2.00 U.S. and Canada, $3.00 sur
face mall, $5.00 airmail per disk) 

Total Enclosed 

Subscrlptfons 
1 want to save even more! Slart my one-year subscription to COM
PUTE's SharePak right away. With my paid subscription, I'll get a 
FREE copy of COMPUTE's SuperShell plus all the savings listed above. 
Please Indlcato the disk sizo dosired: 

State/Province ________ _ ZIPlPostal Code, _ ____ _ 

Total Enclosed ___________ ________ _ 

_ _ Check or Money Order __ MasterCard _ _ VISA 

Credit Card No. _______ ___ _ _ Exp. Date _ _ _ _ 

Signaturo ___ ____ _ --,==:;;-____ ____ _ 
(Required) 

Daytime Telephone No. ___ ___________ _ _ 

Send your order to COMPUTE's SharePak, 324 West Wendover Avenue, 
Suile 200, Greensboro, North Carolina 27408. 
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IT TAKES MORE THAN TALENT,

SWEAT, AND IRON

DETERMINATION TO SUCCEED.

hen it comes to

running a busi

ness from home.

there's no sure

fire recipe for success. Al

though computerization is vir

tually essential to compete,

it takes a lot more than a

trusty PC to start a success

ful business. Toss in raw am

bition, add hard work, stir in

a pinch of market savvy, and

in the end you could still be

stuck with a money-losing

flop. That's because no

amount of ambition, hard

work, and market savvy can

guarantee that your biggest

customer won't go belly up.

your competitors won't

slash their prices, or some

body else won't come along

with a better mousetrap.

Even so. these unavoid

able business problems

aren't always the things that

sink a new company. More

often than not. small busi

nesses fail not because

they lack good products but

because their owners iose

sight of the fundamentals:

cash flow, marketing, collec

tions, and long-term plan

ning. Interestingly, not only

shortsighted businesses run

into trouble. Successful com-

BY ROSALIND RESNICK

panies have the same kinds

of problems. The difference

is that successful business

es tend to spot these prob

lems early on and correct

them long before they get

too big to handle.

Of course, it's entirely pos

sible to sidestep many of

these pitfalls if you know

what to expect beforehand.

To that end. we've inter

viewed three successful

home-based entrepreneurs.

We asked them to talk

about some of the mistakes

they made along the way—

and how they managed to

turn lemons into lemonade.

Essentially, what we've

asked them is this: If you

had it to do all over again,

what do you wish you had

known before you took the

plunge and started your own

business?

How to market my servic

es. Robert McElwain. 51.

once a stockbroker with

some of the nation's leading

brokerage firms, dropped

out of the corporate rat race

in 1984 to launch North Amer

ican Capita! Management in

Shawnee Mission. Kansas.

Though Shawnee Mission is

a long way from Wall Street.

the Kansas money manager

and his stock-picking prow

ess have rated favorable

mentions in Money. Wealth,

and other national maga

zines. McElwain now manag

es more than $12 million for

clients nationwide and says

his company's annual bill

ings are comfortably "in the

six figures."

When McElwain first went

out on his own. he very near

ly became a victim of his

own success. "In the begin

ning, we were very fortunate

because we were featured

in Money. U.S. News &

World Report. Wealth, even

the local newspaper." the

money manager recalls.

"The effect was that I got

spoiled, and I forgot that

you're supposed to market

your services. It was not un

til a year or so ago that we re

alized we needed to get

back to the basics and start

doing some marketing."

McElwain's solution: an

information-packed newslet

ter targeted at affluent individ

uals and pension managers

nationwide. Thanks to McEl

wain's renewed emphasis

on marketing, he's seen his

business grow from S10 mil-



Getting on the customer's wavelength was key to Turkel Advertising's success.

lion in assets under management—the

commonly used benchmark for the mon

ey-management field—to over $12 mil

lion since he launched the newsletter

in November.

How to speak my customers' lan

guage. Bruce Turkel, 34, quit a good

job at a Miami advertising agency to

freelance from home eight years ago.

Today, Turkel is president of Turkel

Advertising, which employs 14 staffers

and racked up $8.6 million in billings

last year, thanks to clients like Ameri

can Express and Turbana, one of the

world's largest fruit companies. Turkel

says that his billings are up 42 percent

over last year and that his company

now ranks 32nd out of approximately

260 Miami-area ad agencies.

When Turkel quit his job as an art di

rector to start his own agency, he often

found himself trying to explain to his

business-owner clients the creative con

cepts behind his ads. It wasn't long be

fore he realized that he was wasting

his breath. "Advertising is not what

they know," Turkel says. "They know

about widgets. Now, I speak to what

my clients want to know: that we're go

ing to boost their image and expand

their business. How we do it doesn't

matter to them."

With a bit of chagrin, Turkel notes

that, while his ad agency has snared a

number of prestigious industry awards,

many of his clients remain unimpressed.

"One client said to me, 1 just want you

to win me green awards,"1 Turkel re

calls. "'As long as you win me green

awards, I don't care what you do.'"
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How to diversify my customer base.

Donna Partow, 30, owner of Syntax

Services in Barrington, New Jersey, is

a marketing consultant and freelance

copywriter. Partow, who had previous

ly worked at a bank, opened her

home business shortly before her

daughter, Leah, was born three years

ago. Working from home allows Partow

to spend the day with her child without

sacrificing her career. Last year, she

raked in $22,000 in revenues—not bad

for 20 hours a week of work.

Partow says it's easy to get hooked

on a single client, especially when

you're just starting out. But, while that

regular income stream can be a life

line, it can also become a dangerous

addiction that saps the strength of a

growing company. Partow recalls,

"One client wanted me to call on cli

ents, do business development, all

kinds of things. I began spending

most of my time developing his busi

ness, not mine. One day, I actually

heard myself referring to him as my

boss. That's when I knew the relation

ship was over."

Partow's solution: informing the cli

ent that she wouldn't be available to

work more than five to ten hours a

week for him. "It's better to have multi

ple clients rather than just one big

one," Partow says now. "I think that's a

mistake a lot of people make. You get

one client and just lean on him. That's

not wise."

How to get my customers to pay me.

Early on, Turkel, who started his busi

ness at the tender age of 25, also

learned some costly lessons about han

dling receivables. "I believed that if

you do the work, you get paid," Turkel

recalls. "It was what my dad called 'the

confidence of ignorance.'" At the begin

ning of his second year in business, Tur

kel got a rude awakening: A client that

had always paid on time before stuck

the fledgling agency with $40,000 in un

paid bills. Though Turkel took the client

to court and won, he wasn't able to col

lect his judgment. That left Turkel on

the hook to pay all the outside vendors

he had hired to help him with the job.

Now, Turkel says, his agency esti

mates every job up front and sets a

"comfort level" for unpaid receivables

beyond which the agency will call a

halt to its work. With one client, that lev

el may be as low as $2,000; with anoth

er, $10,000 or higher. "It has nothing to

do with trust; it has to do with busi

ness," Turkel says. "It's a lot better to

do it this way than to do the work and

have the client not pay us."

But Turkel admits he still occasional

ly gets burned. Recently, a client filed

for bankruptcy protection—owing Tur-

kel's company $20,000.

How to manage my cash flow. In the

burst of excitement that comes with fi

nally going out on their own, many

home business newcomers forget that

they probably won't see any money

from their labors for at least 30 to 60

days. That's how long customers typi

cally take to pay their outside vendors

(often longer in these recessionary

times). A good strategy is to moonlight,

as Turkel did, before quitting your job

to go out on your own or, at least, to

sock away enough cash to get you

through a couple of lean months.

Advises Partow: "Don't quit your day

job until you have thoroughly re

searched your business, analyzed

your market, and completed a detailed

business plan. I quit my job, opened

up shop, bought a computer, and

said, 'Now what?' As a result, I had to

wait months before seeing any cash

flow." Also, she adds, "Don't bank on

showing a profit the first year."

How to find my niche. Some of the

more fortunate home-based entrepre

neurs have a skill or a customer base

that they can take with them from their

old office jobs. McElwain, for example,

had spent years as a stockbroker, and

Turkel had three years' experience at

various ad agencies. But for people

without those ready-made connec

tions, finding a niche can be much

more difficult.

Partow was an English major who

had honed her writing skills by writing

booklets, brochures, and articles while

an investment banking rep at Mellon

Bank. But when she launched her mar-

Getting on the customer's wavelength was key to Turkel Advertising 's success. 

lion in assets under management-the 
commonly used benchmark for the mon
ey-management field-to over $12 mil
lion since he launched the newsletter 
in November. 

How to speak my customers' lan
guage. Bruce Turkel, 34, quit a good 
job at a Miami advertising agency to 
freelance from home eight years ago. 
Today, Turkel is president of Turkel 
Adverlising, which employs 14 staffers 
and racked up $8.6 million in billings 
last year, thanks to clients like Ameri
can Express and Turbana, one of the 
world's largest fruit companies. Turkel 
says that his billings are up 42 percent 
over last year and that his company 
now ranks 32nd out of approximately 
260 Miami-area ad agencies. 

When Turkel quit his job as an art di
rector to start his own agency, he onen 
found himself trying to explain to his 
business· owner clients the creative con· 
cepts behind his ads. It wasn't long be
fore he realized that he was wasting 
his breath. "Advertising is not what 
they know," Turkel says. "They know 
about widgets. Now, I speak to what 
my clients want to know: that we're go
ing to boost their image and expand 
their business. How we do it doesn't 
matter to them." 

With a bit of chagrin, Turkel notes 
that, while his ad agency has snared a 
number of prestigious industry awards, 
many of his clients remain unimpressed. 
"One client said to me, 'I just want you 
to win me green awards, '" Turkel re 
calls. "'As long as you win me green 
awards, I don't care what you do.'" 
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How to diversify my customer base. 
Donna Partow, 30, owner of Syntax 
Services in Barrington, New Jersey, is 
a marketing consultant and freelance 
copywriter. Partow, who had previous
ly worked at a bank, opened her 
home business shortly before her 
daughter, Leah, was born three years 
ago. Working from home allows Partow 
to spend the day with her child without 
sacrificing her career. Last year, she 
raked in $22,000 in revenues-not bad 
for 20 hours a week of work. 

Partow says it's easy to get hooked 
on a single client, especially when 
you're just starting out. But, whi le that 
regular income stream can be a life
line, it can also become a dangerous 
addiction that saps the strength of a 
growing company. Partow recalls, 
"One client wanted me to call on cli
ents, do business development, all 
kinds of things. I began spending 
most of my time developing his busi
ness, not mine. One day, I actually 
heard myself referring to him as my 
boss. That's when I knew the relation
ship was over." 

Partow's solution: informing the cli 
ent that she wouldn't be available to 
work more than five to ten hours a 
week for him. " It's better to have multi
ple clients rather than just one big 
one," Partow says now. " I think that's a 
mislake a lot of people make. You get 
one client and just lean on him. That's 
not wise." 

How to get my customers to pay me. 
Early on, Turkel, who started his busi
ness at the tender age of 25, also 

learned some costly lessons about han
dling receivables . " I believed that if 
you do the work, you get paid," Turkel 
recalls, " It was what my dad called 'the 
confidence of ignorance.''' At the begin
ning of his second year in business, Tur· 
kel got a rude awakening: A client that 
had always paid on time before stuck 
the fledgling agency with $40,000 in un
paid bills. Though Turkel took the client 
to court and won, he wasn't able to col
lect his judgment. Thai left Turkel on 
the hook to pay all the outside vendors 
he had hired to help him with the job. 

Now, Turkel says, his agency esti
mates every job up front and sets a 
"comfort level" for unpaid receivables 
beyond which the agency will call a 
halt to its work. With one client, that lev
el may be as low as $2,000; with anoth
er, $10,000 or higher. "It has nothing to 
do with trust; it has to do with busi
ness," Turkel says. " It's a lot better to 
do it this way than to do the work and 
have the client not pay us." 

But Turkel admits he still occasional
ly gets burned. Recently, a client filed 
for bankruptcy protection-owing Tur
kel's company $20,000. 

How to manage my cash flow. In the 
burst of excitement that comes with fi
nal ly going out on their own, many 
home business newcomers forget that 
they probably won't see any money 
from their labors for at least 30 to 60 
days. That's how long customers typi
cally take to pay their outside vendors 
(often longer in these recessionary 
times). A good strategy is to moonlight, 
as Turkel did , before quitting your job 
to go out on your own or, at least, to 
sock away enough cash to get you 
through a couple of lean months. 

Advises Partow: "Don't quit your day 
job until you have thoroughly re
searched your business , analyzed 
your market, and completed a detailed 
business plan . I quit my job, opened 
up shop, bought a computer, and 
said, 'Now what?' As a result, I had to 
wait months before seeing any cash 
flow. " Also, she adds, "Don't bank on 
showing a profit the first year." 

How to find my niche. Some of the 
more fortunate home-based entrepre
neurs have a skill or a customer base 
that they can take with them from their 
old office jobs. McElwain, for example, 
had spent years as a stockbroker, and 
Turkel had three years' experience at 
various ad agencies. But for people 
without those ready-made connec
tions, finding a niche can be much 
more difficult. 

Partow was an English major who 
had honed her writing skills by writing 
booklets, brochures, and articles while 
an investment banking rep at Mellon 
Bank. But when she launched her mar-
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keting and copywriting firm, she real

ized she needed to be more of a spe

cialist to get where she wanted to go.

While she hasn't reached her goal yet,

she's gaining a reputation as a home

business expert by teaching a class at

a local university, writing books on the

subject, and contributing to a newslet

ter for people who work from home.

Her book on starting a home business,

Homemade Business: A Woman s Step-

by-Step Guide to Earning Money at

Home, is now available; ordering infor

mation can be found in the product

box accompanying this article.

"You need to find your niche and

stay focused," Partow says. "Clients

are willing to pay you more if you're a

specialist."

When to reach out for help. Running

a home-based business doesn't neces

sarily mean going it alone. Though the

work force of the typical home busi

ness consists of a self-employed indi

vidual or couple, farming work out to in

dependent contractors with different

but complementary skills isn't unusual.

McElwain, the money manager, is un

usual in that he has four part-time em

ployees, including his wife, who all

work in his home office. One is a

freelance computer programmer; anoth

er customizes software for Harvard

Technology is leverage in a small business, letting a few workers do the work of many.

Graphics. McEiwain's wife works at the

company two days a week to handle

the bookkeeping. Fortunately for McEl

wain, his office is large enough to ac

commodate a staff that size. It meas

ures 1400 square feet, has its own

entrance, and houses five desks and

three computers.

"The employees can come in in

YOU'RE NOT ALONE

If you're thinking of starting a home busi

ness (or have done so already), it's reas

suring to know you're not alone.

LINK Resources, a New York-based re

search and consulting firm, estimates that

close to 12 million self-employed people

work from home these days. Part of the phe

nomenon can be attributed to advances in

personal computers, modems, and fax ma

chines that let people create their own of

fices outside the corporate whirl. In 1991,

nearly half of all homeworker households

owned a personal computer, compared to

fewer than 25 percent five years ago.

Here are some of the findings of LINK'S

latest (1991) homeworker survey:

• Of the 122.9 million Americans in the

adult work force, some 38.4 million (31

percent) work from home at least some

of the time, and that number is expect

ed to grow at a 12.7-percent annual

clip. Roughly one-third of the United

States' 94.4 million households have at

least one person earning a living—or try

ing to—at home.

• There are 11.8 million people running full-

time businesses from home, up 5.4 per

cent from 1990.

• People juggling multiple jobs by working

part-time, or moonlighting, from a home

office number 10.5 million. This seg

ment, composed primarily of baby boom

ers looking for extra income, grew by 12

percent from 9.4 million in 1990.

• The telecommuting population has

reached 5.5 million people. These work

ers are company employees who work

at home part- or full-time during normal

business hours. This figure is up 38 per

cent from 1990. Roughly 900.000 tele

commuters now log 35 or more hours a

week at home, thanks to corporate belt-

tightening and shifting management atti

tudes.

• People routinely bringing work home

from the office to do after hours number

10.6 million. Actually. LINK estimates

that closer to 29 million employees

bring work home at least some of the

time but don't meet the "homeworker"

definition.

• By 1995, 50 million or more Americans

may do some or all of their work at

home, LINK predicts.

How does LINK know all oi this? LINK col

lects data by conducting its National Work-

at-Home Survey each year, polling a ran

domly selected group of 2500 households

nationwide. To qualify (or "homeworker"

status according to the criteria in LINK'S sur

vey, households must indicate that one or

more adults age 18 or older either "per

form income-producing or job-related

work at home, part- or full-time," and/or

"use one or more of the following for busi

ness purposes at home: personal comput

er, modem, fax, multiple phone lines."

For more information, contact LINK Re

sources at 79 Fifth Avenue, New York,

New York 10003, or call (212) 627-1500.

blue jeans and fix themselves a cup of

tea or have a Coke," McElwain says.

"It's very informal and relaxed."

How to leverage my business

through technology. These days, it's

hard to imagine a home business that

doesn't have a personal computer.

Add on a printer, modem, fax machine,

and some basic desktop publishing soft

ware, and your fledgling business has

most of the tools it takes to compete

with the pros. Nevertheless, how

much technology to buy, which technol

ogies you need, and how to get them

to do what you want them to can still

be a struggle.

"I wish I'd known more about com

puters before ! started my business,"

says Partow, who still has the same

IBM XT clone she started out with. "I

think the people at WordPerfect know

me by name."

Keeping up with technological

change can also be a challenge for

more sophisticated users like McEl

wain, who runs his business on an old

IBM PC and two newer 286 AT clones.

"Each time I've bought a computer,

I've bought it based on what I thought

I needed at the time, but each time the

software packages have been upgrad

ed to operate at far greater speeds.

Now, I'm planning to get a 486 ma

chine with a math coprocessor to help

me crunch the numbers."

How to delegate responsibility.

Once you get your home business up

and running, you may find that it liter

ally spills across your living room and

out the door. Unlike McElwain, who em

ploys people at his home, most home

business owners who hire employees

eventually break down and lease office

space. But while hired workers can

heip expand your business by multiply-
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ized she needed to be more of a spe
ciati st to get where she wanted to go. 
While she hasn' t reached her goal yet, 
she's gaining a reputation as a home 
business expert by teaching a class at 
a local university, writing books on the 
subject, and contributing to a newslet
ter for people who work from home. 
Her book on starting a home business, 
Homemade Business: A WJman's Step
by-Step Guide to Earning Money at 
Home, is now available; ordering infor
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"You need to find your niche and 
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are willing to pay you more if you're a 
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a home-based business doesn't neces
sarily mean going it alone. Though the 
work force of the typical home busi
ness consists of a self-employed indi
vidual or couple, farming work out to in
dependent contractors with different 
but complementary ski lls isn't unusual. 
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ures 1400 square feet, has its own 
entrance, and houses five desks and 
three computers. 

" The employees can come in in 

blue jeans and fix themselves a cup of 
tea or have a Coke," McElwain says. 
" It's very informal and relaxed." 
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How to leverage my bu siness 
through technology . These days, it's 
hard to imagine a home business that 
doesn ' t have a personal computer. 
Add on a printer, modem, fax machine, 
and some basic desktop publishing soft
ware, and your fledgling business has 
most of the tools it takes to compete 
with the pros. Nevertheless, how 
much technology to buy, which technol
ogies you need, and how to get them 
to do what you want them to can still 
be a struggle. 

If you're thinking of starting a home busi
ness (or have done so already). it's reas
suring to know you're nol alone. 

LINK Resources, a New York- based re
search and consulting firm, estimates that 
close to 12 million self-employed people 
work from home these days. Part althe phe
nomenon can be attributed to advances in 
personal computers. mooems. and fax ma
chines that let people create their own of
fices outside the corporate whirl. tn 1991, 
nearly half of all homeworker households 
owned a personal computer, compared to 
fewer than 25 percent five years ago. 

Here are some of the findings of LINK's 
latest (1991) homeworker survey: 
• Of the 122.9 million Americans in the 

adult work force, some 38.4 million (31 
percent) work from home at least some 
of the time, and that number is expect· 
ed to grow at a 12.7-percent annual 
clip. Roughly one-third of the United 
States' 94.4 million households have at 
least one person earning a living-or try
ing to-al home. 

• There are 11.8 million people running full
time businesses from home, up 5.4 per
.cent from 1990. 

• People juggling multiple jobs by working 
part-time, or moonlighting, from a home 
office number 10.5 million . This seg
ment, composed primarily of baby boorn
ers looking for extra income, grew by 12 
percent from 9.4 million in 1990. 

• The telecommuting population has 
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reached 5.5 million people. These work
ers are company employees who work 
at home part- or full-time during normal 
business hours. This figure is up 38 per
cent from 1990. Roughly 900,000 tele
commuters now log 35 or more hours a 
week at home, thanks to corporate belt
tightening and shifting management alii· 
tudes. 

• People routinely bringing work home 
from the office to do after hours number 
10.6 million. Actually, LINK estimates 
that closer to 29 million employees 
bring work home at least some of the 
time but don' t meet the "homeworker" 
definition. 

• By 1995, 50 million or more Americans 
may do some or all of their work at 
home, LINK predicts. 
How does LINK know all of Ihis? LINK col

lects data by conducting its NationallNork
at-Home Survey each year, poJllng a ran
domly selecled group of 2500 households 
nationwide. To qualify for "homeworker" 
status according to the criteria in LINK's sur· 
vey, 'households must indicate that one or 
more adults age 18 or older either "per
form income-producing or job·related 
work at home, pan- or full·time," and/or 
"use one or more of the following for busi· 
ness purposes at home: personal comput
er, modem, fax , multiple phone lines." 

For more information, contact LINK Re
sources at 79 Fifth Avenue, New York, 
New York 10003, or call (212) 627-1500. 

" I wish I'd known more about com
puters before I started my business," 
says Partow, who still has the same 
IBM XT clone she started out with . "I 
think the people at WordPerfect know 
me by name." 

Keeping up with technological 
change can also be a challenge for 
more sophisticated users like McEl
wain , who runs his business on an old 
IBM PC and two newer 286 AT clones. 
"Each time I've bought a computer, 
I've bought it based on what I thought 
I needed at the time, but each time the 
software packages have been upgrad
ed to operate at far greater speeds. 
Now, I'm planning to get a 486 ma
chine with a math coprocessor to help 
me crunch the numbers." 

How to delegate responsibility . 
Once you get your home business up 
and running, you may find that it li ter
ally spills across your living room and 
out the door. Unlike McElwain, who em
ploys people at his home, most home 
business owners who hire employees 
eventually break down and lease office 
space. But while hired workers can 
help expand your business by multiply-
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NRI starts you with the basics of electronics and computers, 
building on that foundation step by step until you have the 
knowledge and skills you need for success. 

And all throughout your training you've got the full 
support of your personal NRI instructor and the entire NRI 
technical staff, always ready to answer your questions and help 
you achieve your training goals. 

Send for your FREE catalog today! 

Send today for NRI's big, free catalog that describes every aspect of 
NRI's innovative computer training, as well as hands-on training 
in other growing high-tech career fields. 

If the coupon is missing, write to: NRI Schools, McGraw
Hill Continuing Education Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 

IBM and AT are registered trademarks of the IBM Corporation, R.A.C.E.R. and QUiCkTKh are 
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and QuickTech menu-driven 0 Home Inspection 0 Automoth'c Servicing 
software, both from Ultra-X. Using I 
these state-of-the-art tools, you NalTlt (plemprint) Age I 
lea rn to quickly identify and '~~=.,..~-"'~~""'"-'" ,,= ____________________ _ 
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ing the amount of work you can take

on, they can also pose new problems

as the individualist entrepreneur is

forced to become a team player again,

this time as the boss.

"When I started hiring creative peo

ple, I would give them the concept of

a job, and they would give me back

the copy," Turkel says. "I learned that

it doesn't have to be done the way I

would do it. It just has to be done

well."

One of Turkel's main challenges, he

says, has been keeping his employees

motivated. "I think I spend more of my

time getting my people excited than

anything else," he says. "People love

to work if they're doing something

they believe in."

How much I'd enjoy having my own

business. Though the prospect of cut

ting the corporate umbilical cord and

starting your own business may seem

scary at first, it's amazing how many

home business people say they wish

they'd gathered the courage to strike

out on their own long before. McEI-

wain, for one, says he wishes he'd tak

en the plunge ten years ago. Partow,

too, says she wishes she'd started her

home business sooner.

"Now I can work where I want and

when I want," she says. "That's about

as good as life gets." □

RESOURCE BOX

Thinking of starting your own home busi

ness? Here are some helpful resources to

speed you on your way:

Working from Home: Everything You

Need to Know About Living and Working

Under the Same Roof

Paul and Sarah Edwards

$14.95

ISBN 0-87477-582-5

Jeremy P. Tarcher

5858 Wilshire Blvd.. Ste. 200

Los Angeles, CA 90036

The Self-Employed Vifoman: How to Start

Your Own Business and Gain Control of

Your Life

Jeannette R. Scollard

$7.95

ISBN 0-671-68407-8

Simon & Schuster Trade Books

A Division of Simon & Schuster

1230 Avenue of the Americas

New York. NY 10020

Homemade Business: A Woman's Step-by-

Step Guide to Earning Money a! Home

Donna Partow

$11.00

ISBN 1-56179-043-5

Syntax Services

P.O. Box 82

Barrington, NJ 08007

How to Run Your Own Home Business

Edited

$7.95

ISBN 0-8442-6666-3

VGM Career Horizons

A Division of NTC Publishing Group

4255 W. Touhy Ave.

Lincolnwood, IL 60646

The New Small Business Survival Guide:

Winning at Business in the '90s

Bob Coleman

$10.95

ISBN 0-393-30750-6

W. W, Norton & Co.

500 Fifth Ave.

New York, NY 10110

The Working from Home Forum

Available on CompuServe

P.O. Box 20212

Columbus. OH 43220

(800) 848-8990

Provides a place for online networking

among home office entrepreneurs. Also

contains information about home office

management lips, resources, laws, tax ben

efits, and marketing approaches. Paul and

Sarah Edwards (coauthors of the book

Working from Home listed above) are

sysops. The Working from Home Forum is

not surcharged, though CompuServe itself

charges an access fee.

66 COMPUTE AUGUST 1992

ing the amount of work you can take 
on, they can also pose new problems 
as the individualist entrepreneur is 
forced to become a team player again, 
this time as the boss. 

"When I started hiring creative peo
ple, I would give them the concept of 
a job , and they would give me back 
the copy," Turkel says. " I learned that 
it doesn' t have to be done the way I 
would do it. It just has to be done 
wel l. " 

One of Turkel's main challenges, he 
says, has been keeping his employees 
motivated. "I think I spend more of my 
time getting my people excited than 
anything else," he says. "People love 
to work if they're doing something 
they believe in." 

How much I'd enjoy having my own 
business. Though the prospect of cut
ting the corporate umbilical cord and 
starting your own business may seem 
scary at first, it's amazing how many 
home business people say they wish 
they'd gathered the courage to strike 
out on their own long before . McEl
wain, for one, says he wishes he'd tak
en the plunge ten years ago. Partow, 
too, says she wishes she'd started her 
home business sooner. 

"Now I can work where I want and 
when I want," she says. "That's about 
as good as life gets." 0 

t + 

66 COMPUTE AUGUST 1992 

RESOURCE BOX 

Thinking of starling your own home busi
ness? Here are some helpful resources to 
speed you on your way: 

Working from Home: Everything You 
Need to Know About Living and IMJrking 
Under the Same Roof 
Paul and Sarah Edwards 
$14.95 
ISBN 0-87477-582-5 
Jeremy P. larcher 
5858 Wilshire Blvd. , Sle. 200 
Los Angeles, CA 90036 

The Self-Employed V1bman: How to Start 
Your Own Business and Gain Control of 
Your Life 
Jeannette R. Scollard 
$7.95 
ISBN 0-671-68407-8 
Simon & Schuster Trade Books 
A Division of Simon & Schuster 
1230 Avenue of the Americas 
New York, NY 10020 

Homemade Business: A V'\Oman's Step-by
Step Guide to Earning Money at Home 
Donna ParlOW 
$11.00 
ISBN 1-56179-043-5 
Syntax Services 
P.O. Box 82 
Barrington, NJ 08007 

How to Run Your Own Home Business 
Edited 
$7.95 
ISBN 0-8442-6666-3 
VGM Career Horizons 
A Division of NTC Publishing Group 
4255 W. Touhy Ave. 
Lincolnwood, IL 60646 

The New Small Business Survival Guide: 
Winning at Business in the '90s 
Bob Coleman 
$10.95 
ISBN 0-393-30750-6 
W. W. Norton & Co. 
500 Filth Ave. 
New York, NY 10110 

The Working from Home Forum 
Available on CompuServe 
P.O. Box 20212 
Columbus, OH 43220 
(800) 848-8990 
Provides a place for online networking 
among home office entrepreneurs. Also 
contains information about home office 
management tips, resources, la-ws, tax ben· 
efits, and marketing approaches. Paul and 
Sarah. Edwards (coauthors of the book 
Working from Home listed above) are 
sysops. The Working from Home Forum is 
not surcharged, though CompuServe itself 
charges an access fee. 

DATA ~ 
PAiA ~ 



a HardBall III lakes a full cut at majorleague realism. A power line-up that includes printable stats, standings and

oox scores; the ability to import data (mm HardBall IC Earl Weaverir and Tony LaRussa"; plus a Team & Player Editor

that allows you to alter everything from team logos to a player's ability.

t'EmM
Baseball

a HardBall III zooms in on the bang-bang plays.

Five camera angles cover trie entire ballpark.

Watch instant replays and save the best for

your own personal Highlight Reel.

HardBall III
plays textbook "team

effort" defense. The strongest

fundamentals in trie game. Outfielders back

up one another and infieiders act as cut-off

men, coming out to take the throw.
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a HardBall III has the

best play-by-play man in the business. Network

broadcast great Al Michaels joins the HardBall

///Team up in ihe booth, with a digitized

description of all the action.

a HardBall III thrusts you into the heat ofa pennant

race. It's a 162 game, major league season- complete with

road trips and an all-star game. Compile good numbers

aJong the way and maybe you'll make the roster.

The only computer game with Hall of Fame credentials. You don't

outsell every baseball title in history by standing pat in the

off-season. New HardBall III redefines computer baseball once

more with real play-by-play announcing; unprecedented graphics,

realism and payability; plus more of the authentic baseball

nuances that serious fans want in a simulation. More runs.

More hits. No errors.

To order, visit your favorite software retailer or call

1-800-245-7744.

Hardball.

a HardBall III leads off with digitized players

and 256 color VGA graphics. Nobody beats this

double play combo. Visuals as eye opening as a line

drive up the middle. Animation as smooth as a

Gold Glove shortstop. From fresh mowed grass

to ivy covered walls, details that capture

The Show.

HardBall III tests each hitter's power with eight

real ballparks. Famous fields from both major

leagues. Your catcher may nave just enough pop

to put it out of Chicago's "friendly confines;1 but

can fie go deep in Toronto?

Play-by-play announcing requires 2MB of RAM Actual game screens from IBM PC VGA version of the game. Other versions may vary. HardBall ill, HaidBall II and HardBallfaretr

nark of Electronic Arts Tony LaRuSsa is 3 trademark of Strategy Simulations. Inc All other product and corporate names are trademarks and registered trademarks of their respecl
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PRODUCTIVITY CHOICE

Say goodbye to clutter and confusing

notes: This PIM will organize your home

office and streamline your business.

Peter Scisco

PACKRAT 4.0
PackRat 4.0 from Polaris Soft

ware stores, organizes, and

provides easy access to eve

ry detail of your office. While

several personal information

managers (PiMs) fly the Win

dows banner, PackRat 4.0

ranks as the premier imple

mentation of this application

group. No other PIM quite

matches its scope or capabil

ities, yet it doesn't ask you to

sacrifice a lifetime in learning.

The program's overall integra

tion, intuitive functionality, and

well-developed links to other

Windows applications make it

a natural leader.

Comprising 15 separate ac

tivities, called facilities, Pack

Rat can be configured to be

as simple or as complex as

you want. This eases the way

for first-time users, while offer

ing the expandability that a

growing business requires.

For users who fear such an

armada of applications, one

of PackRat's best features is

its ability to display only

those facilities that you want

or use regularly. Customize

the interface to streamline it

and keep the screen simpli

fied. This is especially impor

tant in the beginning, for too

many options at the start may

intimidate you too much to al

low you to make the most of

PackRat's many features.

The facility to which most

users will immediately gravitate

is Phone Book, an excellent

database for telephone num

bers, addresses, and contact

names. PackRat even access

es your fax software—so you

don't have to keep a separate

directory of fax numbers. Win

dows word processors can

use macros to gain access to

addresses stored in Phone

Book. These are simple exam

ples of how the DDE links in

PackRat manage information

across all of your applications.

Phone Book's companion

is Phone Log, which tracks

calls you make or receive.

You'll find such a log invalua

ble if you must track phone

costs from a home business

or bill a client for phone calls

related to a particular project.

PackRat's To Do and Agen

da facilities are comparable

to similar features in most oth

er PIMs. Each keeps track of

appointments and projects,

supports repetitive and cus

tom scheduling, and displays

scheduling conflicts.

Besides these fairly straight

forward facilities, PackRat of

fers more exotic but still useful

options. For example, the Finan

cial module lets you track ex

penses and account balances

for any number of accounts.

While not a replacement for a

dedicated financial package,

the Financial module can be de

signed to perform most of

your accounting functions.

Index Card is a free-form

card file for storing miscellane

ous information. Use Index

Card to store information for

proposals, for brainstorming

ideas, or for lists. Think of it

as an electronic equivalent of

Post-it Notes.

Track the history of docu

ments created in other Win

dows applications and

launch documents with their

associated applications with

Disk File. You can also

launch DOS files with accom

panying applications, provid

ed you've defined the docu

ment extension and its accom

panying application in your

WIN.INI file.

PackRat's Resource Manage

ment facility is designed for

people who monitor the use of

company equipment or bill cli

ents for the use of special re

sources. You may define each

resource item (conference

room, computer, and so on)

and its billing amount. As you

attach a particular resource to

a project, the billed amount is

automatically calculated for the

accrued time of the project.

PackRat attachments are par

ticularly significant, for they gov

ern the way information can be

retrieved and linked. A Phone

Book item linked to a project

gives you a means of tracking

who has been contacted for
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each stage of a project. Any

facility item can be linked to

any other.

Project Management tracks

projects and the tasks associ

ated with them. Tasks can

show dependencies, and pro

spective completion dates

can be calculated and re

fined as the project pro

ceeds. Like the Financial facil

ity, Project Manager isn't

meant for large projects bet

ter served by dedicated appli

cations. But for small projects

requiring the completion of

smaller tasks, this manager

performs nicely.

PackRat's Time Manage

ment module tracks the

elapsed time spent on user-

defined projects, tasks, cli

ents—anything to which you

want to assign a timed task.

This facility can double as a

time/billing module, as each

Time item can be assigned a re

source rate, which is then mul

tiplied by the elapsed time for

billing purposes. It's a very

workable and elegant solution

for home office workers or

small businesses that want to

track the amount of billable

time spent on particular tasks.

An Alert facility allows you

to schedule reminders for any

task, call, or appointment. A

pop-up window will occur in

any other Windows applica

tion once an Alert has been ac

tivated. If you're using a DOS

application in a windowed en

vironment, the program wii! au

tomatically be minimized, and

you'll drop to the PackRat

Alert screen.

A Global facility allows in

stant access to a variety of in

formational tidbits stored

throughout PackRat. This can

be very helpful when you're try

ing to pull together all of the in

formation for a particular

task. You can also use

Scratch Pad to assimilate infor

mation from different databas

es as you work toward the

next stage in a project.

Essentially, all of these sep

arate facilities act as modules

for a simplified, intuitive data

base. As such, PackRat pro

vides ample opportunity for

you to define each entry you

make in a way that allows you

to search and retrieve that in

formation easily.

For example, in a simple

module like Phone Book, you

can enter all the basic informa

tion: name, address, title, po

sition, company, business

phone, and so on. In addition,

you can fill four User Key

fields to refine your entry. If

you needed a report on all of

your suppliers located in the

Northeast, you'd type supplier

in one of the User Key fields

and northeast in another.

Then, before traveling to the

Northeast, you'd search using

those criteria and the Boolean

search routines that PackRat

provides. The intuitive and pow

erful search routines are a ma

jor part of PackRat's power.

As another indication of its

powerful database activities,

PackRat can issue a variety of

reports based on parameters

defined in a similar way to the

search parameters. It includes

several standard reports and

provides tools for defining and

designing your own. You can

save your reports as a Print Cat

alog that you can call up lat

er—so you have to define the

report only once.

Is PackRat the perfect per

sonal information manager? Al

most. There's still room for

improvement, especially in

the program's manuals. A

more thorough examination of

each of the intricate and var

ied functions is needed. Cer

tainly, instructions for report

ing functions, printing, and

the Resource and Project Man

agement modules all need to

be more detailed.

A second caveat is the pow

er you really need for this in

credibly disk-intensive applica

tion. I've been using the pro

gram for several months on a

machine with 4MB of memo

ry, but I feel the distinct need

to double that amount of RAM

to accommodate this pro

gram, the Windows environ

ment, and Ami Pro 2.0.

Still, you'll have to look pret

ty hard to find a program that

does so many things so well.

PackRat is billed as a "com

plete information manager,"

and it lives up to this claim in

grand style. If your work re

quires you to balance several

projects, think creatively, and

stay in contact, PackRat 4.0

might be as perfect as it gets

in this world. D

IBM PC and

compatibles (80286 or

(aster); 1MB RAM;

E6A, VGA, or Hercules;

Windows 3.0 or higher

(running in standard

or enhanced mode)—

$395; network version

(three users)—$695;

each additional node—

$175

POLARIS SOFTWARE

17150 Via Del Campo,

Ste. 307

San Diego, CA 92127

(800) PACKRAT

Circle Reader Service Number 303
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base. As such, PackRat pro
vides ample opportunity for 
you to define each entry you 
make in a way that allows you 
to search and retrieve that in
formation easily. 

For example, in a simple 
module like Phone Book, you 
can enter all the basic informa
tion: name, address, title, po
sition, company, business 
phone, and so on. In addition, 
you ·can fill four User Key 
fields to refine your entry. If 
you needed a report on all of 
your suppliers located in the 
Northeast, you'd type supplier 
in one of the User Key fields 
and northeast in another. 
Then , before traveling to the 
Northeast, you 'd search using 
those criteria and the Boolean 
search routines that PackRat 
provides. The intuitive and pow
erful search routines are a ma
jor part of PackRat's power. 

As another indication of its 
powerful database activities, 
PackRat can issue a variety of 
reports based on parameters 
defined in a similar way to the 
search parameters. It includes 
several standard reports and 
provides tools for defining and 
designing your own. You can 
save your reports as a Print Cat
alog that you can call up lat
er-so you have to define the 
report only once. 

Is PackRat the perfect per
sonal information manager? Al
most. There's st ill room for 
improvement, especially in 
the program's manuals . A 
more thorough examination of 
each of the intricate and var
ied functions is needed. Cer
tainly, instructions for report-

ing functions , printing , and 
the Resource and Project Man
agement modules all need to 
be more detailed. 

A second caveat is the pow
er you really need for this in
credibly disk-intensive applica
tion. I've been using the pro
gram for several months on a 
machine with 4MB of memo
ry, but I feel the distinct need 
to double that amount of RAM 
to accommodate this pro
gram, the Windows environ
ment, and Ami Pro 2.0. 

Still, you'll have to look pret
ty hard to find a program that 
does so many things so well. 
PackRat is billed as a "com
plete information manager," 
and it lives up to this claim in 
grand style. If your work re
quires you to balance several 
projects, think creatively, and 
stay in contact, PackRat 4.0 
might be as perfect as it gets 
in this world. 0 
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IBM PC and 
compatibles (80286 or 
laster); 1 MB RAM; 
EGA, VGA, or Hercules; 
Windows 3.0 or higher 
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or enhanced mode)
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each additional node
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PERSONAL PRODUCTIVITY
Daniel Janal

It you have a PC, you

have most ot your

faxing needs covered.

Send and receive

faxes without a fax

machine, thanks

to modems, special

software, and

online services.

FAX FROM
ANYWHERE
"What's your fax number?"

seems to be the catch phrase

of the 1990s among business

people. If you have a comput

er, you don't need to buy a fax

machine to jump on the fax

bandwagon. All you need is a

modem, a phone line, and soft

ware—and perhaps an ac

count with an online service

like MCI or CompuServe.

Like a fax machine, most

computer alternatives can

• Send any ASCII, graphics,

or binary file

• Keep a directory of people

you send faxes to

• Provide a transcript of faxes

you have sent

• Broadcast faxes to groups

of people in your directory,

so you don't have to retype

all the information

• Redial the number if the re

cipient's machine is busy

However, these alternatives

do have drawbacks. Software

and online solutions won't re

ceive faxes. Hardware solu-
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tions will eat a lot of disk

space and could monopolize

your computer. In all cases, if

you want to transmit hard-

copy, such as newspaper ar

ticles and contracts, you'll

have to buy a scanner.

Here is a look at several

popular alternatives to help

you join the fax vanguard

Online services, like MCI

and CompuServe, will send

your ASCII document to any

fax machine. You establish an

account with the service, sign

on, upload the files, and pro

vide the recipient's fax num

ber. The service will send the

file to the fax machine.

CompuServe Information

Services (CIS) charges a $7.95

monthly connect charge, for

which you receive a nine-hour

credit for basic services (includ

ing faxes). After the nine-hour

credit is exhausted, Compu

Serve charges $0.75 for the

first 1000 characters faxed and

$0.25 for each additional 1000

characters. Joining the service

costs $39.95 (free member

ships are available with sever

al modem and software pack

ages). CompuServe can send

ASCII files only and can't

broadcast faxes.

With MCI, you pay only the

cost of sending the message

inside the U.S. There's no an

nual fee or startup charge.

And with MCI you can broad

cast faxes.

On the GoFAX from Ibis Soft

ware is a software alternative.

You send the files to a service

bureau, as you do with MCI

and CIS, which in turn trans

mits the files to the recipient.

But unlike MCI and CIS, On

the GoFAX will transmit virtual

ly any file format, including pic

tures and spreadsheets.

Mastering the software

takes about ten minutes. You

need only seven keystrokes to

navigate through the system.

The phone call is free, but

your credit card will be billed

$2 for each page.

On the GoFAX saves you

time on file conversions. Imag

ine having to spend several

minutes converting a file and

then hearing the busy signal

when you finally reach the re

cipient's line. You'll have to do

it all over again later—with no

guarantee that the line will be

free then. A system that

doesn't require file conversion

has a major advantage over

hardware systems, which tie

up your machine while convert

ing text and graphics files.

If you want to receive faxes

as well as send them, you

must have a fax card and soft

ware. Consider the Frecom

Fax96 from Fremont Commu

nications, which allows you to

send and receive faxes direct

ly through its combination of

fax/modem and software. One

caveat; Most fax/modems are

not regular modems. Unless

you see a statement on the box

that the modem will function as

both a fax/modem and a stan

dard modem, it won't let you

sign on to your favorite online

service to send E-mail. The Fre

com Fax96 has both modem

and fax/modem, thus freeing a

slot on your machine.

The hardware alternative is

less expensive than a fax ma

chine. The Frecom Fax96

costs about $150, discounted

from $250. Another advan

tage is that you will receive the

file into your computer, so you

can print the fax onto plain pa

per instead of flimsy fax paper

offered by fax machines.

Each system offers advan

tages and disadvantages, so

determine what your needs

are. If you send only ASCII

files, MCI does the job at the

lowest price. If you send many

graphics files, then the On the

GoFAX software might be the

way to go. If you need to send

and receive, the hardware op

tion is most viable. In any

case, if you can't afford a stand

alone fax machine, let your com

puter do the dialing. O
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tions wil l eat a tot of disk 
space and could monopolize 
your computer. In all cases, if 
you want to transmit hard
copy, such as newspaper ar
ticles and contracts , you' ll 
have to buy a scanner. 

Here is a look at several 
popular alternatives to help 
you join the fax vanguard 

Online services, like MCt 
and CompuServe , will send 
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fax machine. You estabtish an 
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fi te to the fax machine. 

CompuServe tnformation 
Services (CtS) charges a $7.95 
monthty connect charge, for 
which you receive a nine-hour 
credit for basic services (includ
ing faxes). After the nine-hour 
credit is exhausted , Compu
Serve charges $0.75 for the 
first 1000 characters faxed and 
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cost of sending the message 
inside the U.S. There's no an
nual fee or startup cha rge. 
And with MCI you can broad
cast faxes. 

On the GoFAX from Ibis Soft
ware is a software alternative. 
You send the files to a service 
bureau , as you do with MCI 
and CtS, which in turn trans
mits the files to the rec ipient. 
But unlike MCt and CtS, On 
the GoFAX will transmit virtual
ly any file format, including pic
tures and spreadsheets. 

Mastering the software 
takes about ten minutes. You 
need only seven keystrokes to 
navigate through the system. 
The phone cal l is free, but 
your credit card will be bit led 
$2 for each page. 

On the GoFAX saves you 
lime on file conversions. Imag
ine having to spend severat 
minutes converting a file and 
then hearing the busy signal 
when you finally reach the re
cipient 's line. You'tl have to do 
it all over again later-with no 
guarantee that the line will be 
free then . A system that 
doesn't require file conversion 
has a major advantage over 
hardware systems, which tie 
up your machine while convert
ing text and graphics files. 

If you want to receive faxes 
as wetl as send them, you 
must have a fax card and soft
ware . Consider the Frecom 
Fax96 from Fremont Commu
nications, which allows you to 
send and receive faxes direct
ly through its combination of 
fax/modem and software. One 
caveat: Most fax/modems are 
not regular modems. Untess 
you see a statement on the box 
that the modem will function as 
both a fax/modem and a stan
dard modem, it won't tet you 
sign on to your favorite ontine 
service to send E-mail. The Fre
com Fax96 has both modem 
and fax/modem, thus freeing a 
slot on your machine. 

The hardware alternative is 
less expensive than a fax ma
chine. The Frecom Fax96 
costs about $150, discounted 
from $250. Another advan
tage is that you will receive the 
file into your computer, so you 
can print the fax onto plain pa
per instead of flimsy fax paper 
offered by fax machines. 

Each system offers advan
tages and disadvantages, so 
determine what your needs 
are . If you send onty ASCII 
fites, MCI does the job at the 
lowest price. If you send many 
graphics files, then the On the 
GoFAX software might be the 
way to go. If you need to send 
and receive, the hardware op
tion is most viable. tn any 
case, if you can't afford a stand
alone fax machine, let your com
puter do the dialing. 0 



"International Sports Challenge brings you all the

excitement of 6 different sporting events in the most

realistic multi-sports simulation ever produced"

SHOW JUMPING
* A masterpiece of 3D simulation! * Unique perspective,

superb realism! • Different courses offering a

multitude of challenges.

SNOOTING

crcuNG
With stunning 3D

vectors and

unbelievable speed,

the cycling event offers

the most exhilarating

and exciting race of

your life.

MARATHON
The unique marathon is a test of strategy and technique i
as you take your runner through "the wall".

• The marathon, linking all other events together, allows

you to tackle the ultimate challenge. • 4 courses. ' Choice

of six different runners. • Changes in terrain, weather ond altitudes.

Sharp reflexes will be needed

to break records in the shooting

events.

4 totally different events

offering a wide spectrum of

challenges from pistols to double

barrel shotguns.

■

DIVING
• Over 40 dives to pick from on 1,3 and

5 metre boards, together with a medley

option. • More than 140 frames of

animation gives

this event

unsurpassed

realism and

gameplay.

SWIMMING
Test your skills in the 100m

Breosfstroke, 200m Freestyle, 400m

Butterfly or 4x100m Medley.

SCSEIH SHOTS MMW FROM AMIGA VERSION

empire
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RUN, JUMP,
SWIM, KICK
NOW YOU'RE LEARNING

HOW TO TYPE!
Mario's not just the world's king of adventure—

he's your personal typing teacher!

All the great Mario characters and scenes that

you've come to know are here. Start by choosing your

own identity—Mario, Luigi or The Princess. Then go

at your own pace through each adventurous level:

Level I— Hit the blocks, kick the turtles, and jump as

high as you can while graphic hand visuals

help you learn to find all of the letters on the

keyboard without looking.

Level 2— Plunge underwater to escape the chasing fish

while you learn to easily type full words.

■ Convenient on-screen

and picture-oriented

icons

■ Individually charts and

records progress for

entire family

■ Follows progress from

beginning through

advanced levels

■ Straight typing tutor

option to eliminate game

elements

■ Full 256 color VGA

graphics

■ Sound effects

throughout, including

famous Mario music

Level 3— Head for the castle—but watch for falling

blocks and treacherous quicksand—as you

quickly become skilled at typing complete

sentences and paragraphs.

And when you reach the

end, Mario says congra

tulations by printing out

his special completion

certificate—just for you!

Learning how to type is

boring ...not! At least not

with Mario and

the gang.

To order Mario Teaches Typing™, call 1-800-969-4263,

or see your local retailer. Available on MS-DOS and

compatibles for $39.9-5. Coming soon on Macintosh.

Interplay Productions

371OS. Susan, Suite 100

Santa Ana, CA 92704

(714)549-2411

MS-DOS Screens Pictured.
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T EVER SO HUMBLE. YOUR HOME

BUSINESS CAN SOUND LIKE

A FORTUNE 500 COMPANY, IF YOU INSTALL

A VOICE-MAIL SYSTEM.
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"Hello. Welcome to Wordcraft's automat

ed voice-mail system. If you know the

extension of the party you wish to

reach, enter that number now on your

touch-tone telephone. If you would

like to leave a message for the Editori

al Services Group, press 1, For Re

search, press 2. For Marketing and Pub

lic Relations, press 3. Press 4 if you'd

like to send a fax. If you wish to speak

with an attendant, press 0 now. If you

have a rotary-dial phone, stay on the

line, and an attendant will pick up short

ly. Thank you, and have a nice day."

Callers to large companies—partic

ularly in the world of electronics—hear

messages like that all the time. Byzan

tine in their layers, obscure in their op

eration, voice-mail systems have cap

tured the imagination of corporate Amer

ica and the attention of cost-cutters.

It's hard not to run into such automat

ed phone services.

Now you can have your own voice

mail, making incoming callers think

your operation is huge, though it may

be only you and your computer. By add

ing voice mail with its around-the-

clock efficiency, your business can ben

efit from multitudes of options and ap

pear to be as large as any downtown

corporation.

Ail you need is a PC with an empty

slot in the expansion bus.

The Silicon Receptionist
No question about it—voice mail can

be impersonal. And it can be frustrat

ing to navigate, if it's improperly de

signed. But if you keep voice mail cour

teous and succinct, it can actually

draw in business, not turn off potential

customers. Its potential payoffs for the

small business or home office can be

dramatic.

Answering machines, the low-tech so

lution to catching calls, may spout a

message, record incoming calls, and

even mark calls with the time and

date, but they're limited. An answering

machine can play only one outgoing

message at any given time; it can't or

ganize incoming calls; and if you don't

work alone, its reptay isn't private. A

voice-mail system, however, lets you

compose multiple messages, direct

calls to specific mailboxlike destina

tions, and route calls to other exten

sions; it can even serve as an automat

ed telemarketer.

While your answering machine has a

single personality, a voice-mail system

is a veritable Proteus, ready to take on

any number of personae. If, for in

stance, part of your home office time is

spent providing desktop publishing

services and another part is spent in or

ganizing motivational seminars, a PC-

based voice-mail system can assume
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a different personality for each busi

ness activity you engage in.

Hello, This Is the Home Office
Most voice-mail systems try to do two

things: replace an answering machine

with a feature-packed digital substitute

and distribute voice messages within a

company.

It's unlikely that you'll need the latter

within a home office. Even in a small

business, such voice memos may be

overkill. Concentrate, then, on the an

swering machine-like qualities of a

voice-mail board.

You have to factor other considera

tions into the voice-mail equation, too.

Some boards require a dedicated com

puter as a robotic receptionist while oth

ers work in the background on your pri

mary PC. If you have only one system

in the office, your decision is simple.

But if you've recently upgraded to a

more powerful PC and have an older

model gathering dust, you can opt for

a dedicated voice-mail system. What

better way to put that lazy computer to

work?

Does your home office rely on more

than one phone line? Because the

most affordable voice-mail boards are

single-line devices, you'll have to limit

incoming calls to one number if you

want things to work.

And though you can set up a voice-

mail system to transfer fax calls, don't

expect it to automatically route faxes di

rectly to the machine. You may have to

eschew automatic fax reception if you

don't have a separate telephone line

committed to the fax. This might be pref

erable anyway, since people tend to be

come confused when you list the

same number for telephone and fax.

Can I Take o Message?
Among the voice-mail systems that

make sense for the home office, three

stand out: Natural Microsystems' Wat

son, Talking Technology's BigMouth,

and The Complete PC's The Complete

Answering Machine. Ranging in price

from $249 to $399, these three single-

line voice-mail cards snap into your PC

and turn it into a telephone assistant

without peer.

Watson, the least expensive voice-

mail board, works in the background,

a boon to single-PC offices. Based on

a card-file system, Watson's software

not only plays outgoing messages and

records incoming messages but also of

fers a phone book for autodialing, a dic

tation file for recording voice memos,

and an appointment calendar.

You can set up as many as 750 mail

boxes for people calling in, each with

its own ID code and message. You

give potential callers the codes you've

assigned, they call and enter their

codes, and they're immediately trans

ferred to their mailboxes. Incoming

calls are recorded to your PC's hard

drive (Watson can store about an hour

of messages in 10MB) and then dis

played in chronological order when

you later retrieve them. If you want, Wat

son will even switch the outgoing mes

sage based on the current time accord

ing to the PC's internal clock.

Watson's card-style interface makes

it easy to set up and use as either a sin

gle-mailbox answering machine or a mul-

timailbox voice-retrieval system.

BigMouth may cost a bit more than

Watson, but it provides far more voice-

mail flexibility. It easily handles the ba

sics—setting up a single-user answer

ing system with several personal mail

boxes is a snap—but the card really

struts its stuff when you begin explor

ing its more advanced features. Want

to create an automated telemarketer?

Simple. You can configure BigMouth to

ask your callers questions and then re

cord their answers, a godsend if you

want the computer to take orders for

the products you sell. Want to set up

an outbound calling system to contact

your clients periodically and send

them a personalized spiel about your

new services? You can do that with

BigMouth, too.

BigMouth's biggest home office prob

lem is that it demands the full attention

of a PC. You can't run voice mail and

work with the computer at the same

time. That effectively adds the price of a

PC to the cost of setting up voice mail.

The Complete Answering Machine

may, as its name implies, be only a re

placement for your telephone's answer

ing machine, but its ease of use—es

pecially to people calling in for messag

es—marks it as an ideal home office

add-on. Like Watson, The Complete An

swering Machine (CAM) operates be

hind the scenes, letting you keep to

one PC. In fact, CAM can set a limit on

the amount of hard drive space it uses

for messages so that you won't return

from a trip and find a packed drive

with no room for other applications.

Out of the box, CAM works as a sin

gle-mailbox answering system, com

plete with a prerecorded greeting and

voice prompts. You can, of course,

add more mailboxes—up to 999—as

you grow into the system.

One of CAM's most impressive fea

tures is its voice prompting, which

greets mailbox owners and steps

them through such things as remote

message retrieval and recording. It

sure beats memorizing commands.

Something else to note is CAM's con

nection to The Complete Fax, a fax

board sold by the same company. As-
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touch-tone telephone. If you would 
like to leave a message for the Editori
al Services Group, press 1. For Re
search, press 2. For Marketing and Pub
lic Relations, press 3. Press 4 if you'd 
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efit from multitudes of options and ap
pear to be as large as any downtown 
corporation. 

All you need is a PC with an empty 
slot in the expansion bus. 

The Sili(on Re(eptionist 
No question about it-voice mail can 
be impersonal. And it can be frustrat
ing to navigate, if it's improperly de
signed. But if you keep voice mail cour
teous and succinct, it can actually 
draw in business, not turn off potential 
customers. its potential payoffs for the 
small business or home office can be 
dramatic. 

Answering machines, the low-tech so
lution to catching calls, may spout a 
message, record incoming calls, and 
even mark calls with the time and 
date, but they're limited. An answering 
machine can play only one outgoing 
message at any given time; it can't or
ganize incoming calls; and if you don't 
work alone, its replay isn't private. A 
voice-mail system, however, lets you 
compose multiple messages, direct 
calls to specific mailboxlike destina
tions, and route calls to other exten
sions; it can even serve as an automat
ed telemarketer. 

While your answering machine has a 
single personality, a voice-mail system 
is a veritable Proteus, ready to take on 
any number of personae. If , for in
stance, part of your home office time is 
spent providing desktop publishing 
services and another part is spent in or
ganizing motivational seminars, a PC
based voice-mail system can assume 
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a different personali ty for each busi
ness activity you engage in. 

Hello, This Is the Home Offi(e 
Most voice-mail systems try to do two 
things: replace an answering machine 
with a feature-packed digital substitute 
and distribute voice messages within a 
company. 

It's unlikely that you' ll need the latter 
within a home office. Even in a small 
business, such voice memos may be 
overkill. Concentrate, then , on the an
swering machine-l ike qualities of a 
voice-mail board. 

You have to factor other considera
tions into the voice-mail equation, too. 
Some boards require a dedicated com
puter as a robotic receptionist while oth
ers work in the background on your pri
mary PC. If you have only one system 
in the office, your decision is simple. 
But if you've recently upgraded to a 
more powerful PC and have an older 
model gathering dust, you can opt for 
a dedicated voice-mail system. What 
better way to put that lazy computer to 
work? 

Does your home office rely on more 
than one phone line? Because the 
most affordable voice-mail boards are 
single-line devices, you'll have to limit 
incoming calls to one number if you 
want things to work. 

And though you can set up a voice
mail system to Iransfer fax calls, don't 
expect it to automatically route faxes di
rectly to the machine. You may have to 
eschew automatic fax reception if you 
don' t have a separate telephone line 
committed to the fax. This might be pref
erable anyway, since people tend to be
come confused when you list the 
same number for telephone and fax. 

(an I Take a Message? 
Among the voice-mail systems that 
make sense for the home office, three 
stand out: Natural MicroSystems' Wat
son, Talking Technology's Big Mouth, 
and The Complete PC's The Complete 
Answering Machine. Ranging in price 
from $249 to $399, these three single
line voice-mail cards snap into your PC 
and turn it into a telephone assistant 
without peer, 

Watson, the least expensive voice
mail board, works in the background, 
a boon to single-PC offices. Based on 
a card-file system, Watson's software 
not only plays outgoing messages and 
records incoming messages but also of
fers a phone book for autodialing, a dic
tation file for recording voice memos, 
and an appointment calendar, 

You can set up as many as 750 mail
boxes for people calling in, each with 
its own 10 code and message. You 
give potential callers the codes you've 

assigned, they cal l and enter their 
codes, and they're immediately trans
ferred to their mailboxes. Incoming 
calls are recorded to your PC 's hard 
drive (Watson can store about an hour 
of messages in 10MB) and then dis
played in chronological order when 
you later retrieve them. If you want, Wat
son will even switch the outgoing mes
sage based on the current time accord
ing to the PC's internal clock. 

Watson's card-style interface makes 
it easy to set up and use as either a sin
gle-mailbox answering machine or a mul
timailbox voice-retrieval system. 

Big Mouth may cost a bit more than 
Watson, but it provides far more voice
mail flexibi lity. It easily handles the ba
sics-setting up a single-user answer
ing system with several personal mail
boxes is a snap-but the card really 
struts its stuff when you begin explor
ing its more advanced features. Want 
to create an automated telemarketer? 
Simple. You can configure Big Mouth to 
ask your callers questions and then re
cord their answers, a godsend if you 
want the computer to take orders for 
the products you sel l. Want to set up 
an outbound calling system to contact 
your clients periodically and send 
them a personalized spiel about your 
new services? You can do that with 
BigMouth, too. 

BigMouth's biggesl home office prob
lem is that it demands the fu ll attention 
of a PC. You can't run voice mail and 
work with the computer at the same 
time. That effectively adds the price of a 
PC to the cost of setting up voice mail. 

The Complete Answering Machine 
may, as its name implies, be only a re
placement for your telephone's answer
ing machine, but its ease of use-€s
pecially to people calling in for messag
es-marks it as an ideal home office 
add-on. Like Watson, The Complete An
swering Machine (CAM) operates be
hind the scenes, letting you keep to 
one PC. In fact, CAM can set a limit on 
the amount of hard drive space it uses 
for messages so that you won't return 
from a trip and find a packed drive 
with no room for other applications. 

Out of the box, CAM works as a sin
gle-mailboxansweringsystem.com
plete with a prerecorded greeting and 
voice prompts. You can, of course, 
add more mailboxes-up to 999-as 
you grow into the system. 

One of CAM's most impressive fea
tures is its voice prompting, which 
greets mailbox owners and steps 
them through such things as remote 
message retrieval and recording. It 
sure beats memorizing comma nds. 
Something else to note is CAM's con
nection to The Complete Fax, a fax 
board sold by the same company. As-



sign The Complete Fax its own mail

box, and callers can send faxes

through CAM to the board, so you get

double use from a single phone line.

Voice-Mail Etiquette
Whatever voice-mail system you

choose, you'll want to make it friendly.

One of the most important attributes of

voice mail—its professional distance-

is also its principal weakness. Here are

some ways to avoid making your an

swering system into voice-mail hell for

your callers.

• Personalize messages whenever pos

sible. Although voice-mail boards

generally come equipped with pre

recorded messages, personalize

them whenever you can. It adds

your personality to an inherently imper

sonal technology.

• Keep menu choices to a minimum.

You'll lose callers {and prospective cli

ents) if they have to listen to long

lists of possible choices. Pare the pos

sibilities to the minimum.

• Don't hide behind voice mail. Callers

should still be able to get through to

you, either by pressing a button on

their touch-tone phones or by briefly

waiting. If you're out, make sure that

your own mailbox is ready to take

messages.

• Return calls. There's nothing more

infuriating to a caller or potential cus

tomer than an unreturned call.

• Keep your messages up-to-date. It's

rude to make people listen to out-of-

date messages. If you're pushing a

seasonal sale in an informational mail

box, change or delete the message

as soon as the sale's over.

Avoid Voice-Mail Pitfalls
Moving to voice mail is a big change,

almost like hiring a new employee. And

like any foray into the unknown, using

voice mail presents its share of risks.

Here are some ideas that will make

voice mail simpler and more practical.

• Get a big hard drive. Digitizing incom

ing and outgoing messages takes a

lot of disk space. If your PC has a

hard drive with less than 60MB,

voice mail will cramp your regular

work.

• Don't try too much too soon. Set up

a simple voice-mail system at first—

a standard greeting and perhaps a

couple of personalized mailboxes.

As you become familiar with the

voice-mail system, gradually expand

its capabilities.

• Try out any changes. Whenever you

change the voice-mail prompts or

the paths that lead to new mailbox

es, try them out yourself. See if there

are any dead ends and ensure that

all calls will be captured.

• Erase old messages. Although voice

mail makes it easy to store the mes

sages you've received, those messag

es will quickly eat hard drive space.

If you want to keep old messages,

get a tape recorder. Cassette stor

age is much less expensive than

hard disk storage.

• Consider a dedicated voice-mail ma

chine if calls pour in. The typical

home office may be able to get by

with The Complete Answering Ma

chine or Watson running in the back

ground, but set aside a PC for voice

mail if the call volume starts affecting

your ability to get work done on the

computer. Frequent background

voice-mail activity will slow down

your PC and your work.

Putting It to Work
As with every technological advance,

the users of voice mail have shown

themselves to be more creative than

the developers, putting it to work in un

expected ways. For example, voice

mail eliminates telephone tag if proper

ly used. When you contact someone,

you can leave much more than your

name and number. Many software com

panies accept beta test results via

voice mail. Contracts have been nego

tiated this way, too, with representa

tives from both sides leaving messag

es on each other's voice mail to indi

cate unacceptable language and to

make changes.

Writing in COMPUTE, Daniel Janal

quotes Terry Kalil, public relations man

ager of Great Plains Software, observ

ing that voice mail can be an important

adjunct to communications. When it

comes to adoption of technology and

the changes it causes in the corporate

structure, "a lot depends on corporate

culture. The company must be flexible

and informal." Kalil's supervisor even

conducted her performance review

through voice mail. "It was not uncom

fortable because our communication

skills have adapted. It feels like we are

talking face to face."

As it grows ever harder to catch a

person at the right time and place to

talk on the telephone, voice mail can

take up the slack. It allows the parties

to think things through before replying,

more like the process of actual letter

writing, but conducted over telephone

lines, and with the added value of

your being able to hear the speaker's

inflection, which can be as important

as the words themselves.

Hold On
Which voice-mail system is the best

one for you and your home office?

For single-PC home offices that re

ceive relatively few calls, The Compiete

Answering Machine is the best

choice. It works in the background,

sets up simply, and has advanced op

tions to cover everything but telemarket

ing tasks. It may carry the highest list

price, but you can buy it by mail for

roughly the same price as the others—

S235-S245.

Once the number of calls climbs,

though, you're going to hate The Com

piete Answering Machine. It steals

RAM (about 80K is needed for the mem

ory-resident answering module) and

drive time as it answers calls and proc

esses messages. You'll want a dedicat

ed system on a separate PC.

If that's the case, then BigMouth is

your voice-mail maven. Any of these

three programs can work as a dedicat

ed voice-mail system, of course, but

BigMouth's extraordinary flexibility guar

antees that you can accomplish any

voice-mail task. It's especially attractive

if you want an inbound or outbound au

tomated telemarketer to take and (if

you're really audacious) make calls.

No matter what voice-mail system

you decide to add, you'll boost the im

age of your home office in the world out

side. No one will ever suspect that

you're running the next highflying mul

tinational corporation from the back cor

ner of the downstairs bedroom. O

VOICE-MAIL PRODUCTS

Here are the products you need to set

up your first voice-mail system.

The Complete Answering

Machine—$399

The Complete PC

1983 Concourse Dr.

San Jose. CA 95131

(800) 229-1753

(408) 434-0145

IBM PC or compatible. 512K RAM, hard

disk, analog touch-tone phone, full-

length expansion s!ot

Watson—$249

Natural Microsystems

8 Erie Dr.

Natick, MA 01760

(800) 533-6120

(508) 650-1300

IBM. PC or compatible, 256K RAM,

20MB or larger hard drive, full-length ex

pansion slot

BigMouth—S295

Talking Technology

1125 Atlantic Ave., Ste. 101

Alameda. CA 94501

(800) 934-4884

(510) 522-3800

IBM PC or compatible, 256K RAM,

1.5MB hard disk space, full-length expan

sion slot
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through CAM to the board, so you get 
double use from a single phone line. 

Voice-Moil Etiquette 
Whatever voice-mail system you 
choose, you'll want to make it friendly. 
One of the most important attributes of 
voice mail-its professional distance
is also its principal weakness. Here are 
some ways to avoid making your an
swering system into voice-mail hell for 
your callers. 

• Personalize messages whenever pos
sible. Al though voice-mail boards 
generally come equipped with pre
recorded messages , personalize 
them whenever you can . It adds 
your personality to an inherently imper
sonal technology. 

• Keep menu choices to a minimum. 
You'll lose callers (and prospective cli
ents) if they have to listen to long 
lists of possible choices. Pare the pos
sibilities to the minimum. 

• Don't hide behind voice mail. Callers 
should sti ll be able to get through to 
you, either by pressing a button on 
their touch-tone phones or by briefly 
waiting. If you're out, make sure that 
your own mai lbox is ready to take 
messages. 

• Return cal ls. There's nothing more 
infuriating to a caller or potential cus
tomer than an unreturned call. 

• Keep your messages up-to-date. It's 
rude to make people listen to out-of
date messages. If you're pushing a 
seasonal sale in an informational mail
box, change or delete the message 
as soon as the sale's over. 

Avoid Voice-Mail Pitfalls 
Moving to voice mail is a big change, 
almost like hiring a new employee. And 
like any foray into the unknown, using 
voice mail presents its share of risks. 
Here are some ideas that will make 
voice mail simpler and more practical. 

• Gel a big hard drive. Digitizing incom
ing and outgoing messages takes a 
lot of disk space. If your PC has a 
hard drive with less than 60MB, 
voice mail will cramp your regular 
work. 

• Don' t try too much too soon. Set up 
a simple voice-mail system at first
a standard greeting and perhaps a 
couple of personalized mailboxes. 
As you become familiar with the 
voice-mai l system, gradually expand 
its capabilities. 

• Tryout any changes. Whenever you 
change the voice-mail prompts or 
the paths that lead to new mailbox
es, try them out yourself. See if there 

are any dead ends and ensure that 
all calls will be captured. 

• Erase old messages. Although voice 
mail makes it easy to store the mes
sages you've received, those messag
es will quickly eat hard drive space. 
If you want to keep old messages, 
get a tape recorder. Cassette stor
age is much less expensive than 
hard disk storage. 

• Consider a dedicated voice-mail ma
chine if calls pour in . The typical 
home office may be able to get by 
with The Complete Answering Ma
chine or Watson running in the back
ground, but set aside a PC for voice 
mail if the call volume starts affecting 
your ability to get work done on the 
computer. Frequent background 
voice-mail activity will slow down 
your PC and your work. 

Putting It to Work 
As with every technological advance, 
the users of voice mail have shown 
themselves to be more creative than 
the developers, putting it to work in un
expected ways. For example, voice 
mail eliminates telephone tag if proper
ly used. When you contact someone, 
you can leave much more than your 
name and number. Many software com
panies accept beta test results via 
voice mail. Contracts have been nego
tiated this way, too, with representa
tives from both sides leaving messag
es on each other's voice mail to indi
cate unacceptable language and to 
make changes. 

Writing in COMPUTE, Daniel Janal 
quotes Terry Kalil , public relations man
ager of Great Plains Sohware, observ
ing that voice mail can be an important 
adjunct to communications. When it 
comes to adoption of technology and 
the changes it causes in the corporate 
structure, "a lot depends on corporate 
culture. The company must be flexible 
and informal. " Kal il's supervisor even 
conducted her performance review 
through voice mail. "It was not uncom
fortable because our communication 
skills have adapted. It feels like we are 
talking face to face." 

As it grows ever harder to catch a 
person at the right time and place to 
talk on the telephone, voice mail can 
take up the slack. It allows the parties 
to think things through before replying , 
more like the process of actual letter 
writing, but conducted over telephone 
lines, and with the added value of 
your being able to hear the speaker's 
inflection, which can be as important 
as the words themselves. 

Hold On 
Which voice-mail system is the best 
one for you and your home office? 

For single-PC home offices that re
ceive relatively few calls, The Complete 
Answering Machine is the best 
choice. It works in the background, 
sets up simply, and has advanced op
tions to cover everything but telemarket
ing tasks. It may carry the highest list 
price, but you can buy it by mail for 
roughly the same price as the others
$235--$245. 

Once the number of calls climbs , 
though, you're going to hate The Com
plete Answering Machine. It steals 
RAM (about SOK is needed for the mem
ory-resident answering module) and 
drive time as it answers calls and proc
esses messages. You'll want a dedicat
ed system on a separate PC. 

If that's the case, then Big Mouth is 
your voice-mail maven. Any of these 
three programs can work as a dedicat
ed voice-mail system, of course , but 
Big Mouth's extraordinary flexibility guar
antees that you can accomplish any 
voice-mail task. It's especially attractive 
if you want an inbound or outbound au
tomated telemarketer to take and (if 
you're really audacious) make calls. 

No matter what voice-mail system 
you decide to add , you'll boost the im
age of your home office in the world out
side . No one will ever suspect that 
you're running the next highflying mul
tinational corporation from the back cor
ner of the downstairs bedroom. 0 

VOICE-MAIL PRODUCTS 
Here are the products you need to set 
up your first voice-mail system. 

The Complete Answering 
Machine-$399 
The Complete PC 
1983 Concourse Dr. 
San Jose, CA 95131 
(800) 229-1753 
(408) 434-0145 
IBM PC or compatible, 512K RAM, hard 
disk, analog touch-tone phone, full
length expansion slot 

Watson-$249 
Natural MicroSystems 
8 Erie Dr. 
Natick, MA 01760 
(800) 533-6120 
(508) 650-1300 
IBM PC or compatible, 256K RAM, 
20MB or larger hard drive. full-length ex
pansion slot 

BigMouth-$295 
Talking Technology 
1125 Atlantic Ave., Ste. 101 
Alameda, CA 94501 
(600) 934-4884 
(510) 522-3800 
IBM PC or compatible, 256K RAM, 
1.5MB hard disk space, full-length expan
sion slot 
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ART WORKS
Robert Bixby

Ken and Anne

Mikolowski with

their low-

tech letterpress.

PUBLISHING
PROJECTS
I've run across many interest

ing publishing projects, and I

thought August would be a

good time to talk about a cou

ple of them. Many of the ideas

I'll be talking about in this and

future columns are appropri

ate for use in schools. Others

would be fun for families look

ing for computer activities.

The first is the compiled

book. As nearly as I can deter

mine, this idea was invented

by Richard Kostelanetz. Be

linda Subraman, whose Ver-

gin1 Press publishes Gypsy

magazine, has updated the

form in two compilation issues

of that magazine. The tech

nique is to contact a number

of writers and artists and re

quest from each of them 300

copies of a page with literary

work or artwork printed on

both sides. (A class could do

with a much smaller number—

perhaps 50-100 copies.)

Many simply sent in 300 cop

ies of a page of poetry run

through a mimeograph, a

copy machine, or an offset

press. But some, such as

Joan Payne Kincaid and I,

took the time to paint each of

the 300 copies individually,

v/hich makes each book some

thing midway between a

unique artwork and a mass-

produced item. Since the art

ists were left to choose their

own work, some of it is very ris

que, verging on the objectiona

ble. Subraman collated the

work as it came in; created a

cover, table of contents, and

copyright page; perfect-

bound the booklets; and sold

them as publications of her

press. "When I flip through the

compilation issues, it's like vis

iting a museum of modern

art," Subraman says. "All dif

ferent colors and textures.

There's a feeling of excite

ment." In fact, she's thinking of

putting together another is

sue. If you'd like more informa

tion about past compilations

or if you'd like to be consid

ered for publication in a future

compilation, send a stamped,

self-addressed envelope and

a sample of your work to

Vergin' Press, 10708 Gay Brew

er, E! Paso, Texas 79935.

Another unique publishing

venture is the Alternative

Press, run by Ken Mikolowski,

who is currently teaching at

the University of Michigan.

Mikolowski purchased an old-

fashioned letterpress in the

late 1960s. He uses it to cre

ate beautifully designed broad

sides (poems suitable for fram

ing), bookmarks, and post

cards. By purchasing ding

bats and typefaces from other

presses that are moving from

letterpress to electronic and

other printing media, he has

been able to assemble an im

pressive array of obsolete ty

pographic elements, includ

ing the buffalo that serves as

the press's colophon. Anne

Mikolowski, Ken's wife, is a

graphic artist She often de

signs beautiful wood engrav

ings and linoleum blocks for

use in the press (one of her cur

rent projects outside of the

press is a graphic for an Ab

solut vodka advertisement).

A few times a year, Ken

Mikolowski sends 500 post

card blanks (with the "busi

ness side"—the side for the

stamp and address—preprint

ed on his letterpress) to poets

like Robert Creeley and Faye

Kicknosway and to graphic art

ists like Archie Rand and Bren-

da Goodman. The writers and

artists prepare something for

the back of each individual

postcard—a poem, an idea,

an essay, a pen-and-ink

sketch—and return the post

cards to the Alternative Press.

Twice a year, subscribers re

ceive mailings which include

these unique artworks in addi

tion to the current run of other

Alternative Press offerings (the

rate is $15 per year). You nev

er know what you're going to

get, but you can bet it will be

absolutely unique and

astounding.

Art in use seems to be the

guiding principle of the Alter

native Press. Mikolowski says

that sometimes these post

cards are mailed by subscrib

ers to friends or to the originat

ing artist and then returned to

him for archival purposes, com

pleting a cycle of creativity. If

you'd like more information

about this, write to the Alterna

tive Press, 1207 Henry, Ann Ar

bor, Michigan 48104.

Following this model, a

teacher might have each stu

dent in a class of 25 make 25

greetings. The teacher could

then collate the cards and

give each student a folder

that contains work from all of

the other members of the

class. It would be easy to in

corporate the electronic as

pect into the project by design

ing (or having the group de

sign) different kinds of cards

on the computer, printing

them out, and then distributing

them for painting. a

(' 
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ers to friends or to the originat
ing artist and then returned to 
him for archival purposes, com
pleting a cycle of creativity. If 
you'd like more information 
about this, write to the Alterna
tive Press, 1207 Henry, Ann Ar
bor, Michigan 48104. 

Following this model , a 
teacher might have each stu
dent in a class of 25 make 25 
greetings. The teacher could 
then collate the cards and 
give each student a folder 
that contains work Irom all of 
the other members of the 
class. It would be easy to in
corporate the electronic as
pect into the project by design
ing (or having the group de
sign) different kinds of cards 
on the computer, printing 
them out, and then distributing 
them for painting. 0 
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DISCOVERY CHOICE

Create cartoons—complete with sound—that

surpass Saturday morning favorites

with this beginning animator's package.

Steven Anzovin

DISNEY
ANIMATION
STUDIO

"An unending voyage of dis

covery in the realms of color,

sound, and motion." That's

what Walt Disney called the

art of animation. This vision of

animation as an adventure

led Disney to make some of

the greatest animated clas

sics of all time.

Now you can use your PC

to learn the master's tech

niques—without the tedium.

Disney Animation Studio,

from Walt Disney Computer

Software, uses a tightly knit

group of four modules—Pen

cil Test, Exposure Sheet, Ink

& Paint, and a supervisor pro

gram called DAS—to re-cre

ate the traditional process of

eel animation used in all Dis

ney cartoons.

The Pencil Test module in

cludes drawing tools for creat

ing black-and-white outline

drawings of your characters.

But instead of drawing on piec

es of paper, you work on a

succession of screens, called

eels (after the pieces of clear

celluloid that animators paint

on in traditional animation). A

click of the mouse button al

lows you to move back and

forth between eels and play

your pencil test at any time.

One of the best parts of

Pencil Test is the Onionskin-

ning feature. With Onionskin-

ning turned on, you can see

the faint outlines of previous

eels behind the current ce! as

though you were looking

through tracing paper at oth

er drawings beneath. This is in

credibly helpful in aligning

your drawings from cef to eel

so your characters move

smoothly and believably.

Another useful Pencil Test

feature is Cleanup. At Dis

ney's Mouse Factory, this

task was assigned to appren

tice animators, who tediously

cleaned up pencil tests by

tracing over them to eliminate

unnecessary lines. In Disney

Animation Studio, however,

removing extra pixels can be

achieved with a single mouse

click.

Disney Animation Studio's

Exposure Sheet, accessible

from the Pencil Test, works rath

er like an animation spread

sheet. Each eel in the anima

tion is given a line in the Expo

sure Sheet, showing the eel

number, assigned sounds,

timing, and other information.

You can rearrange ceis of an

animation in the Exposure

Sheet by cutting, pasting, or de

leting their lines, which is

much easier than cutting and

pasting eels in Pencil Test.

The Exposure Sheet is also

where you can add sound to

your cartoon. Disney Anima

tion Studio supports Sound

Blaster, Sound Source, and

Tandy sound. With one of

these, you can attach digitized

or synthesized sounds to any

eel or block of eels using the

Exposure Sheet to synchronize

sound and motion.

Syncing simple sound ef

fects isn't too difficult, but draw

ing a character so that it actu

ally appears to be speaking

takes a lot of practice. The ex

cellent manuals give some help

ful hints for drawing mouth

movements and matching

them to the phonetic elements

of your character's speech.

However, because you can

hear sound only when playing

back your animation in the in

cluded Flick player utility pro

gram, not in Disney Animation

Studio, adjusting sounds re

quires jumping back and forth

between the two programs.

Disney Animation Studio's

Ink & Paint module is where

you add color to your pencil

test and put it over a back

ground. The program's exten

sive palette and area fill tools

make it easy to define new col

ors and apply them, without

having to worry about accu

rate mixing or painting over

the outlines. Every eel can

have its own palette of colors,

though in most cases you'll

use one palette throughout.
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Create cartoons-complete with sound-that 
surpass Saturday morning favorites 
with this beginning animator's package. 
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what Walt Disney called the 
art of animation. This vision of 
animation as an adventure 
led Disney to make some of 
the greatest animated clas
sics of all time. 

Now you can use your PC 
to learn the master's tech
niques-without the tedium. 
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group of four modules-Pen
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& Paint, and a supervisor pro
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ate Ihe traditional process of 
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cludes drawing tools for creat
ing black-and-white outline 
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But instead of drawing on piec
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succession of screens, called 
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tows you to move back and 
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the faint outlines of previous 
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though you were looking 
through tracing paper at oth
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Another uselul Pencil Test 
leature is Cleanup. At Dis
ney's Mouse Factory, this 
task was assigned to appren
tice animators, who tediously 
cleaned up pencil tests by 
tracing over them to eliminate 
unnecessary lines. In Disney 
Animation StudiO, however, 
removing extra pixels can be 
achieved with a single mouse 
click. 

Disney Animation Studio's 
Exposure Sheet, accessible 
from the Pencil Test, works rath
er like an animation spread
sheet. Each cel in the anima
tion is given a line in the Expo· 
sure Sheet, showing the cel 
number, assigned sounds, 
timing, and other information. 
You can rearrange cels of an 
animation in the Exposure 
Sheet by cutting, pasting, br de
leting their lines, which is 
much easier than cutting and 
pasting cels in Pencil Test. 

The Exposure Sheet is also 
where you can add sound to 
your cartoon. Disney Anima
tion Studio supports Sound 
Blaster, Sound Source, and 
Tandy sound. With one of 
these, you can attach digitized 
or synthesized sounds to any 

cel or block 01 cels using the 
Exposure Sheet to synchronize 
sound and motion. 

Syncing simple sound ef
lects isn't too difficult, but draw
ing a character so that it actu
ally appears to be speaking 
takes a lot of practice. The ex
cellent manuals give some help
ful hints. for drawing mouth 
movements and matching 
them to the phonetiC elements 
of your character's speech. 
However, because you can 
hear sound only when playing 
back your animation in the in
cluded Flick player utility pro
gram, not in Disney Animation 
Studio, adjusting sounds re
quires jumping back and forth 
between the two programs. 

Disney Animation Studio's 
Ink & Paint module is where 
you add color to your pencil 
test and put it over a back
ground. The program's exten
sive palette and area fill tools 
make it easy to define new col
ors and apply them, without 
having to worry about accu
rate mixing or painting over 
the outl ines. Every cel can 
have its own palette of colors, 
though in most cases you'll 
use one palette throughout. 



Backgrounds can be created

right in Ink & Paint, or they

can be imported from other

paint programs and inserted

behind your characters by

using the Frisket feature. This

masks the colors in your char

acters so they won't be affect

ed by the background or any

thing done to it. If the colors

in an imported background

don't match the ones in your

animation, the colors can be

quickly remapped.

Once you've assembled all

the elements, you're ready to

play your cartoon. Animations

run entirely from memory, so

they play fast—up to 30

frames per second. Playback

is smooth, without the flicker in

large moving objects seen in

some other animation pro

grams. However, the length of

an animation is determined by

the amount of expanded mem

ory in your system. Even with

640K standard RAM and 1MB

expanded memory in my 386,

there still wasn't enough mem

ory to play the color Donald

Duck sample cartoon that

comes with the program. You'll

want at least 3MB of expand

ed memory to do substantial

color animations.

Disney Animation Studio is

well thought out and a pleas

ure to use. But that doesn't

mean it's the perfect anima

tion environment for every

body. Because it adheres so

closely to the traditional proc

ess of film animation, it

doesn't take advantage of all

the possibilities of computer

animation. Even though it man

ages eels, mixes colors, and

allows easy cutting and past

ing of images, you still have

to do a lot of repetitive manu

al labor, just as Disney's ani

mators did (and do). In Ink &

Paint, for example, you have

to color every part of-every

character in every frame by

hand—a real chore for long,

complex animations.

Experienced computer ani

mators will chafe at the pro

gram's other limitations, too. I

know I was disappointed

when I discovered that

there's no way to move char

acters automatically along

paths or turn them smoothly in

to other shapes. I also wish

that the program provided a

storyboarding feature or a

more powerful scripting utility

for playing completed anima

tions in sequence, complete

with wipes, dissolves, and oth

er transitions. These capabili

ties, which can be found in oth

er animation and presentation

programs, make it easier to

create more professional-look

ing 'toons.

Even if you accept that the

traditional film-animation proc

ess makes sense for comput

er animation, Disney Anima

tion Studio doesn't give you

everything you need to make

your own Bambi. There's no

way to do camera moves—

the zooms, pans, trucks, and

scrolling backgrounds that

give film animations the feel

ing of taking place in a real

three-dimensional world. Nor

can you achieve multiplane ef

fects in which layers of anima

tion appear to be taking

place at various distances

from the audience. Part of the

problem, of course, is that

few home PCs have the pow

er and speed to perform

such calculation-intensive ef

fects at typical animation

speeds.

But a lot of these criticisms

are beside the point for this

program's main audience, be

ginning animators. With that

in mind, I asked my ten-year-

old son, Raf, an animation en

thusiast, to evaluate the pro

gram. He quickly taught him

self to use the software and in

formed me that Disney Anima

tion Studio passed muster.

He especially liked the Onion-

skinning effect and the fact

that he could work in VGA res

olution (640 x 480), which

some other animation pro

grams don't support. The oth

er day he spent three happy

hours in front of the screen, an

imating his own creations and

planning future cartoon epics.

Disney Animation Studio

may not make everyone an

ace cartoonist; you still have to

know how to draw and be will

ing to work hard. But it's defi

nitely the best way to learn at

home the techniques of charac

ter animation that have

brought the world so much en

joyment since Steamboat Willie

first whistled a tune. D

IBM PC and

compatibles; 640K

RAM (2MB or more

expanded memory

recommended); CGA,

EGA, MCGA, VGA, or

Tandy; hard disk with

at least 3MB free;

mouse or other

pointing device;

supports Sound

Source, Sound

Blaster, and Tandy

Digital sound boards—

$129.95

WALT DISNEY

COMPUTER SOFTWARE

500 S. Buena Vista Si.

Burbank, CA 91521

(800) 688-1520
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can be imported from other 
paint programs and inserted 
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using the Frisket feature. This 
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acters so they won't be affect
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thing done to it. If the colors 
in an imported background 
don't match the ones in your 
animation, the colors can be 
quickly remapped . 
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the elements, you're ready to 
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run entirely from memory, so 
they play fast-up to 30 
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is smooth, without the flicker in 
large moving objects seen in 
some other animation pro
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to color every part of· every 
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hand-a real chore for long , 
complex animations. 

Experienced computer ani
mators will chafe at the pro
gram's other limitations, too. I 
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when I discovered that 
there's no way to move char
acters automatically along 
paths or turn them smoothly in
to other shapes. I also wish 
that the program provided a 
storyboarding feature or a 
more powerful scripting utility 
for playing completed anima
tions in sequence, complete 
with wipes, dissolves, and oth
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ties, which can be found in oth
er animation and presentation 
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place at various distances 
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fects at typicat animation 
speeds. 
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are beside the point for this 
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ginning animators. With that 
in mind, I asked my ten-year
old son, Raf, an animation en
thusiast, to evaluate the pro-

gram. He quickly taught him
self to use the software and in
formed me that Disney Anima
tion Studio passed muster. 
He especially liked the Onion
skinning effect and the fact 
that he could work in VGA res
olution (640 x 480) , which 
some other animation pro
grams don't support. The oth
er day he spent three happy 
hours in front of the screen, an
imating his own creations and 
planning future cartoon epics. 
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PATHWAYS
Steven Anzovin

THE RUG
WARRIOR

This build-it-

yourself robot has

a brain and the

ability lo find its

way around.

In Czech playwright Karel

Capek's 1922 satire R.U.R.

(the work in which Capek

coined the term robot and in

vented many of the other

ideas about robots that we

take for granted today), a

young, idealistic woman visits

a company that builds human

like artificial workers.

"What sort of worker do you

think is the best from a practi

cal point of view?" a company

executive asks her.

"The one who is

most honest and

hardworking?" she

guesses.

"No." says the executive,

"the one that is cheapest.

Young Rossum [the robots' in

ventor] rejected everything

that makes man more expen

sive. In fact, he rejected man

and made the Robot. Mechan

ically they are more perfect

than we are, they have an

enormously developed intelli

gence, but they have no

souls." But later it turns out

that the robots do have souls,

and in anger over being exploit

ed they rise up and destroy

their masters.

The fear of vengeful robots

has been around since well be

fore the Terminator movies or

even Mary Shelley's Franken

stein. In Jewish folklore, an ar

tificial man called a golem pro

tected the Jews of sixteenth-

century Prague, but he had to

be destroyed when he could

no longer be controlled.

For all our anxiety about ro

bots, in the real world they

aren't at all like us, nor are

they ready to rebel against

their creators. Given the cur

rent level of robot research,

that future, if it ever comes, is

comfortably far away. But if

you're a handy hardware hack

er, you can do mobile robot re

search at home—and possibly

bring that future a step closer.

One source to check out is

the book Mobile Robots:

Inspiration to Implementa

tion by Anita Flynn and

Joseph Jones (Jones &

Bartlett Publishers, 1 Ex

eter Plaza, Boston, Mas

sachusetts 02116; 800-

832-0034; $29.95; slated

for a fall 1992 release). It

contains complete in

structions for creating

an autonomous mo

bile robot from parts

costing about $200, all

of which can be pur

chased at your local Ra

dio Shack and electrical sup

ply store. For readers less fa

miliar with a soldering iron, the

authors plan to offer both a kit

and a fully assembled 'bot.

The little beast, called the Rug

Warrior, will zip around obstruc

tions, tag after you as you

move around the room, and

come when you call.

I talked with coauthor Jo

seph Jones, who works at Ar

tificial Creatures, a division of

Intelligent Systems Robotics

(238 Broadway, Cambridge,

Massachusetts 02139; 617-

876-2999). He described

some of the issues involved in

making robots truly autono

mous and mobile. Interestingly,

the problems aren't so much

mechanical as conceptual.

Most autonomous mobile ro

bots work by comparing the

current environment as per

ceived by the robot's sensors

with a software-based "world

mode!" contained in its control

ling computer. The more com

plete and detailed the rules

contained in the world model

are, the more autonomy the ro

bot can achieve, but checking

every movement against the

rules requires lots of process

ing power and slows the robot

down. It's as if you had to

think about the global conse

quences of every step when

ever you walked around the

house. Jones, however, is work

ing with a different model of ro

bot autonomy called subsump-

tive behavior, which was devel

oped at Rod Brooks's Mobot

Lab at MIT. Mobile robots us

ing subsumptive behavior

don't follow a world model at

all; instead, each sensor di

rectly triggers a behavior.

Jones believes that building

such reflex behaviors into ro

bots is the way to create respon

sive mobile 'bots capable of

practical tasks. What's the one

innovation that Jones thinks

will bring us into the Robotic

Age? "There are plenty of prob

lems to work on," he chuckles,

"but I've got a little kid, and a

robot that could clean up under

the kitchen table would make a

big difference."

Another useful resource is

The Robot Builder's Bonanza

by Gordon McComb (TAB

Books, 13311 Monterey Ave

nue, Blue Ridge Summit, Penn

sylvania 17294; 717-794-

2191; $14.95). This book in

cludes tips on choosing mo

tors, building power supplies,

constructing metal and plastic

bodies, and designing locomo

tion and arm systems.

Bear in mind that one day

our mechanical creations

might refuse to clean up after

us and head out the door to

join others of their kind. Let's

hope they think well of us. □
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authors plan to offer both a kit 
and a fully assembled 'bot. 
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ling computer. The more com
plete and detailed the rules 
contained in the world model 
are, the more autonomy the ro
bot can achieve, but checking 
every movement against the 
rules requires lots of process
ing power and slows the robot 
down. It 's as if you had to 
think about the global conse
quences of every step when
ever you walked around the 
house. Jones, however. is work
ing with a different model of ro
bot autonomy called subsump
tive behavior, which was devel
oped at Rod Brooks's Mobot 
Lab at MIT. Mobile robots us
ing sUbsumptive behavior 
don't follow a world model at 
all; instead, each sensor di
rectly triggers a behavior. 

Jones believes that building 
such reflex behaviors into ro
bots is the way to create respon
sive mobile 'bats capable of 
practical tasks. What's the one 
innovation that Jones thinks 
will bring us into the Robotic 
Age? "There are plenty of prob
lems to work on," he chuckles, 
"but I've got a little kid, and a 
robot that could clean up under 
the kitchen table would make a 
big difference." 

Another useful resource is 
The Robot Builder's Bonanza 
by Gordon McComb (TAB 
Books, 1331 1 Monterey Ave
nue, Blue Ridge Summit, Penn
sylvania 17294; 717-794-
2191; $14.95). This book in
cludes tips on choosing mo
tors, building power supplies, 
constructing metal and plastic 
bodies, and designing locomo
tion and arm systems. 

Bear in mind that one day 
our mechanical creations 
might refuse 10 clean up after 
us and head out the door to 
join others of their kind. Let's 
hope they think well of us. 0 
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MULTIMEDIA PC
David English

TRIPPING THE

LIGHT FANTASTIC
Where's the best place to learn

what's hot and what's not in mul

timedia? The seventh annual

CD-ROM conference (now

cailed The International Confer

ence & Exposition on Multime

dia and CD-ROM). Over the

past seven years, many of the

major CD-ROM announce

ments have been made at this

event. It's also a great place to

tap into emerging technolo

gies, such as realtime video

compression, home delivery of

Sony unveiled a

portable CD-ROM XA

player at The

International Conference
& Exposition on

Multimedia and CD-ROM.

multimedia using fiberoptic ca

bles, and commercial applica

tions for virtual reality.

Even though MPC is clearly

the fastest-growing CD-ROM for

mat, the conference provided

equal time to the alphabet

soup of competing platforms, in

cluding Mac CD-ROM, CD-

ROM XA, CD-I, CDTV, Photo

CD, and UNIX CD-ROM. The

wide scope of today's multime

dia was reflected by the eclec

tic mix of attendees. They includ

ed traditional information pub

lishers, such as Compton's,

Grolier, and World Book; tra

ditional hardware manufactur

ers, such as Altec Lansing,

Panasonic, and Sony; and tra

ditional computer-based con

sumer companies, such as

Braderbund, Access, and Cre

ative Labs. The products reflect

ed a similar divergence, includ

ing everything from a new $199

parallel-port audio card (the

Audioport from Media Vision) to

$50,000 video-editing systems.

Which were the most inter

esting new multimedia prod

ucts? In addition to the Audio-

port, Media Vision announced

its new 16-bit multimedia

sound card, the Pro Audio-

Spectrum 16 (Media Vision,

47221 Fremont Boulevard, Fre

mont, California 94538; 800-

348-7116; $349). This card

has true 16-bit audio for CD-

quality sound. The Pro Audio-

Spectrum 16 also uses the

new Yamaha OPL-3 chip for

high-quality synthesized

sounds and has full compati

bility with the Ad Lib, Sound

Blaster, Windows 3.1, and

MPC sound standards.

Grolier announced its New

Grolier Multimedia Encyclope

dia (Grolier Electronic Pub

lishing, Sherman Turnpike,

Danbury, Connecticut 06816;

203-797-3500; $395). It con

tains all 21 volumes of the Ac

ademic American Encyclope

dia, plus high-quality maps,

color photographs, illustrations,

sounds, video, and animation—

all on a single CD-ROM.

The marooned-on-a-desert-

isle-and-can-choose-only-one-

CD-ROM award would have to

go lo Library of the Future Se

ries Second Edition (World Li

brary, 12914 Master Street, Gar

den Grove, California 92640;

714-748-7198; $399). It's a

first-rate selection of 500

great works of literature, relig

ion, science, and government.

A close second for the same

award would be the upcoming

Oxford English Dictionary (Sec

ond Edition) on Compact Disc

(Oxford University Press, 200

Madison Avenue, New York,

New York 10016; 212-679-

7300; $895). With over

2,400,000 illustrative quota

tions and a powerful search en

gine, it's the perfect gift for any

PC-savvy word lover.

Speaking of massive

amounts of information in com

pact form, Sony displayed a pro

totype of its new portable CD-

ROM XA player. Somewhat larg

er than the diminutive Discman

(this one's seven inches wide,

two inches high, and six inch

es deep), it plays standard XA

discs that have been altered to

accommodate the smaller

screen (320 x 200 pixels).

Interested in creating your

own CD-ROMs? You can with

Philips's new CDD 521 Com

pact Disc Recorder (Philips Con

sumer Electronics Company,

One Philips Drive, Knoxville,

Tennessee 37914; 800-722-

6224; $5,995). Not only can it

record standard CD-ROMs,

but it can also write in XA, Pho

to CD, CD-I, and CD-audio for

mats. If $6,000 sounds like a

lot, consider that this model

sells for one-third the price of

previous units. At this rate,

you'll be able to afford your own

CD-ROM recorder in just two or

three years.

IBM was also making a

strong pitch for the high-end

multimedia buyer. The compa

ny has turned its Ultimedia com

puter into yet another CD-ROM

platform. In effect, it's a higher-

level MPC, with a minimum IBM

386 SLC processor, 4MB of

RAM, CD-ROM XA drive,

2.88MB 31/? floppy, XGA graph

ics, and 16-bit audio card. Ac

cording to IBM, it can also run

your MPC titles. As you can

imagine, this is no homecomput

er. Expect to pay $4,500-

$10,000. On the other hand,

once you've seen multimedia

CD-ROMs designed specifical

ly for this platform (including

such eye-popping titles as Co

lumbus: Encounter, Discovery,

and Beyond), you can see why

the future of multimedia will

include a generous helping of

wonder and excitement. □
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gies, such as realtime video 
compression, home delivery of 
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ditional computer-based con
sumer companies, such as 
Br0derbund, Access, and Cre· 
ative Labs. The products reflect
ed a similar divergence, includ· 
ing everything from a new $199 
parallel-port audio card (the 
Audioport from Media Vision) to 
$50,000 video-editing systems. 

Which were the most inter· 
esting new multimedia prod
ucts? In addition to the Audio· 
port, Media Vision announced 
its new 16·bit multimedia 
sound card , the Pro Audio
Spectrum 16 (Media Vision, 
47221 Fremont Boulevard, Fre
mont, California 94538; 800-
348-7116; $349). This card 
has true 16-bit audio for CD· 
quality sound. The Pro Audio· 
Spectrum 16 also uses the 
new Yamaha OPL·3 chip for 
high-quality synthesized 
sounds and has full compati
bility with the Ad lib, Sound 
Blaster, Windows 3.1, and 
MPC sound standards. 

Grolier announced its New 
Grolier Multimedia Encyclope· 
dia (Grolier Electronic Pub· 
lishing , Sherman Turnpike , 
Danbury, Connecticut 06816; 
203·797-3500; $395). It con
tains all 21 volumes of the Ac
ademic American Encyclope· 
dia, plus high-quality maps, 
color photographs, illustrations, 
sounds, video, and animation
all on a single CD-ROM. 

The marooned-on-a-desert· 
isle-and-can-choose-only-one
CD·ROM award would have to 
go to Library of the Future Se· 
ries Second Edition (World li· 
brary, 12914 Haster Street, Gar· 
den Grove, California 92640; 
714-748-7198; $399). It's a 
first-rate selection of 500 
great works of literature, relig
ion, science, and government. 
A close second for the same 
award would be the upcoming 
Oxford English Dictionary (Sec
ond Edition) on Compact Disc 
(Oxford University Press, 200 
Madison Avenue , New York, 
New York 10016; 212-679-
7300 ; $895). With over 

2,400,000 illustrative quota
tions and a powerful search en· 
gine, it's the perfect gift for any 
PC-savvy word lover. 

Speaking of massive 
amounts of information in com
pact form, Sony displayed a pro
totype of its new portable CD
ROM XA player. Somewhat larg
er than the diminutive Discman 
(this one's seven inches wide, 
two inches high, and six inch
es deep), it plays standard XA 
discs that have been altered to 
accommodate the smaller 
screen (320 x 200 pixels). 

Interested in creating your 
own CD-ROMs? You can with 
Philips's new COD 521 Com· 
pact Disc Recorder (Philips Can· 
sumer Electronics Company, 
One Philips Drive, Knoxville, 
Tennessee 37914; 800-722-
6224; $5,995). Not only can it 
record standard CD-ROMS, 
but it can also write in XA, Pho
to CD, CD·I , and CD-audio for
mats. If $6,000 sounds like a 
lot, consider that this model 
sells for one-third the price of 
previous units. At this rate, 
you'll be able to afford your own 
CD-ROM recorder in just two or 
three years. 

IBM was also making a 
strong pitch for the high-end 
multimedia buyer. The compa
ny has turned its Ultimedia com
puter into yet another CD-ROM 
platform. In effect, it's a higher
level MPC, with a minimum IBM 
386 SLC processor, 4MB of 
RAM , CD-ROM XA drive, 
2.88MB 3V2 floppy, XGA graph
ics, and 16-bit audio card. Ac
cording to IBM, it can also run 
your MPC titles. As you can 
imagine, this is no home comput
er. Expect to pay $4,500-
$10,000. On the other hand, 
once you've seen multimedia 
CD-ROMs designed specifical· 
Iy for this platform (including 
such eye· popping titles as Co
lumbus: Encounter, Discovery, 
and Beyond), you can see why 
the future of multimedia wi ll 
include a generous helping of 
wonder and excitement. 0 
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SCENERYAND SUPPORTPROGRAMS

• California Scenery Collection

• Great Britain Scenery Collection

For IBM Microsoft Right Simulaior and Right Assignment: A.T.P. All

new, highly detailed scenery covering California and Nevada

(California Scenery Collection) or the United Kingdom and Republic

of Ireland (Great Britain Scenery Collection). Each three-disk Scenery

Collection provides an uninterrupted flow of visual scenery, hundreds

of airports and radio navigation aids. Each includes large detailed

three-color maps, representative approach charts, and a navigalion

plotter/quasi flight computer. Retail price: $59.95 each

• New Facilities Locator

Breeze your way around the world of IBM Microsoft Flight Simulator,

Right Assignment; A.T.P., all SubLOGIC Scenery Disks and Scenery

Collections. NFL instanily transports you to any location in any

scenery area. Now all computer pilots can appreciate the extreme
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COMING SOON!
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• Rudder Pedals
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ensure a smooth response to your control inputs, for an unbelievable

feel in aircraft control. Retail price: SI 29.00
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ENTERTAINMENT CHOICE

Anything goes in this

latest version of the famous

falling blocks game.

David Sears

SUPER TETRIS
Tetris has captivated audienc

es of all ages ever since its ar

rival in this country in 1988 {it

was designed in Russia).

How appropriate that Super

Tetris incorporates the Rus

sian Circus as a theme—like

the circus, it's fun for children

of all ages. Though Super Te

tris differs in presentation

from Tetris only in its back

grounds and bouncy music,

these differences will stun first-

time players. Lions, clowns,

and elephants—mainstays of

the circus—enliven the

screen. For you Super VGA

owners, the 256-color paint

ings alone justify purchasing

the game.

Maybe you don't have Su

per VGA yet, and maybe you

intend never to upgrade. For

get the sound card, too,

while you're at it; Super Tetris

doesn't need all the frills Spec

trum HoloByte generously of

fers. It's the quality of the

gameplay that makes a

game great, not the graphics

and soundtrack.

Like so many other incred

ulous Tetris veterans, you

may wonder what could've

changed. After all, haven't

there been more than a few

Tetris sequels already?

Blocks fall, you rotate them,

you build lines, the machine

beeps, and eventually blocks

fall too fast for you to drop

them into just the right slots.

Play begins again, right?

Besides the innumerable

public domain clones, Tetris

was officially reincarnated

three times. First came

Welltris, a truly perplexing

twist on the fill-the-grid

theme. Not only do players

have to contend with the usu

al falling-block formations, but

they have

to look down

a three-dimen

sional well—four

walls and a bot

tom, too—while

they do it. This ver

sion probably finds

its most avid fans among the

mathematically minded,

though any Tetris pro can do

well enough for a while.

Faces showed up next. In

stead of fitting blocks, players

mix and match strips contain

ing the eyes, noses, mouths,

and so on of various historical

figures. Many players thought

that this went too far from the

original design and reverted to

playing the earlier versions.

Then WordTris debuted,

and wordmongers had a field

day. Blocks were falling

again, but this time they con

tained letters. Building words

instead of horizontal lines

proves not only educational

but surprisingly addictive.

With the game's built-in

60,000-word dictionary, play

ers can score points with all

sorts of accidental spellings.

The designers might have

stopped there, and everyone

could've been happy playing

a favorite variation. After all,

Tetris had expanded in three

diverse areas: strategy, visual

effects, and words. Like Tetris

addicts, though, the design

ers couldn't

stop. In an ingen

ious feat of redesigning,

Spectrum HoloByte has deliv

ered a sequel that does jus

tice to its auspicious title.

What's different about Su

per Tetris? The playfield runs

deeper, divided in half by a

"water line." Each level be

gins with a pit of scattered

blocks, none of which make

complete lines. To clear this

rubble away and move to the

next level, you must find open

spots for the descending

blocks and neatly stack them

above the water line. Piece

by piece, you work your way

through the debris; every time

you complete a line, the rubble

scrolls up to meet you. A

small display window to the

left of the actual Super Tetris ac

tion slowly reveals a pattern in

the debris; when you complete

this picture, you move on to

the next challenge.

Granted, all the rubble

might seem to pose a bit of

trouble. In the original Tetris, a

big pile of disconnected

blocks means trouble and of

ten a quick end to the game.

Don't worry, though; Super Te

tris is much more forgiving. For
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SUPER TETRIS 
Tetris has captivated audienc
es of all ages ever since its ar
rival in this country in 1988 (it 
was designed in Russia). 
How appropriate that Super 
Tetris incorporates the Rus
sian Circus as a theme-like 
the circus, it's fun for children 
of all ages. Though Super Te
tris differs in presentation 
from Tetris only in its back
grounds and bouncy music, 
these differences will stun first
time players. Lion s, clowns, 
and elephants-rnainstays of 
the circus-enliven the 
screen. For you Super VGA 
owners, the 255-color paint
ings alone justify purchasing 
the game. 

Maybe you don't have Su
per VGA yet, and maybe you 
intend never to upgrade. For
get the sound card, too, 
while you're at it; Super Tetris 
doesn't need all the frills Spec
trum HoloByte generously of
fers. It's the quality of the 
gameplay that makes a 
game great, not the graphics 
and soundtrack. 

Like so many other incred
ulous Tetris veterans, you 
may wonder what cou ld've 
changed. After all , haven't 
there been more than a few 
Tetris sequels al ready? 
Blocks fall, you rotate them, 
you build lines, the machine 
beeps, and eventually blocks 
fall too fast for you to drop 
them into just the right slots. 
Play begins again, right? 

Besides the innumerable 
public domain clones, Tetris 
was officially re incarnated 
three times. First came 
Welltris, a truly perplexing 
twist on the fill-the-grid 
theme. Not on ly do players 
have to contend wi th the usu
al falling-block formations, but 
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they have 
to look down 
a three-dimen
sional well-four 
walls and a bot
tom, too-while 
they do it. This ver
sion probably finds 
its most avid fans among the 
mathematically minded, 
though any Tetris pro can do 
well enough for a while. 

Faces showed up next. In
stead of fitting blocks, players 
mix and match strips contain
ing the eyes, noses, mouths, 
and so on of various historical 
figures. Many players thought 
that this went too far from the 
original design and reverted to 
playing the earlier versions. 

Then WordTris debuted, 
and word mongers had a field 
day. Blocks were fal ling 
again, but this time they con
tained letters. Building words 
instead of horizontal lines 

. proves not only educationat 
but surprisingly addictive. 
With the game's built-in 
50,OOO-word dictionary, play
ers can score points with all 
sorts of accidental spellings. 

The designers might have 
stopped there, and everyone 
could've been happy playing 
a favorite variation. After all , 
Tetris had expanded in three 
diverse areas: strategy, visual 
effects , and words. Like Tetr is 
addicts, though, the design-

ers couldn't 
stop. tn an ingen-

ious feat of redesigning, 
Spectrum HoloByte has deliv
ered a sequel that does jus
tice to its auspicious title. 

What's different about Su
per Tetris? The ptayfield runs 
deeper, divided in half by a 
"water line." Each level be
gins with a pit of scattered 
blocks, none of which make 
complete lines. To clear this 
rubble away and move to the 
next level, you must find open 
spots for the descending 
blocks and neatly stack them 
above the water line. Piece 
by piece, you work your way 
through the debris; every time 
you complete a line, the rubble 
scrolls up to meet you. A 
small display window to the 
left of the actual Super Tetris ac
tion slowly reveals a pattern in 
the debris; when you complete 
this picture, you move on to 
the next challenge. 

Granted, all the rubble 
might seem to pose a bit of 
trouble. In the original Tetris, a 
big pile of disconnected 
blocks means trouble and of
ten a quick end to the game. 
Don't worry, though; Super Te
tris is much more forgiving. For 



every line you complete, you're

rewarded with a bomb cluster.

The more lines you clear at a

time, the more bombs you

earn—and you'll certainly

make use of them, blowing

away obtrusive blocks or acti

vating special squares.

The special squares can

greatly affect play. One

square fills all the empty spac

es between itself and the wa

ter line with blocks; another re

moves all the blocks above

itself. Yet another square an

nihilates all the blocks within

a 3 x 3 area. Blowing up a

square with a bomb icon in it

turns the next falling piece in

to a cluster of bombs shaped

like that piece. Detonating

still other squares can add

blocks to the total number al

lotted to you per game; Super

Tetris imposes a preset block

limit. In most games, you'll

need to earn a few extra

blocks to clear away all the

rubble, so go for those spe

cial squares.

Bombs and treasures

make a tremendous differ

ence in the psychology of the

game. Instead of being the

hapless victim of poorly

placed shapes, you can act

on your frustration and re

move those bothersome piec

es. In the original Tetris, a mis

take can remain a mistake for

a long while; in Super Tetris,

it's just part of the gameplay.

Ask Tetris players about

strategy. You'll receive ready

answers, perhaps something

like "I try to fit pieces in the

middle last" or "I tend to

stack pieces on the left and

right." They've rationalized

long ago why the longest piec

es should remain vertical and

why the perfect squares be

long on the left. In Super Te

tris, however, anything goes.

Special blocks seem random

ly scattered throughout the rub

ble, and the bombs make pow

erful equalizers. The save-

game feature works wonders

for timid players, allowing

room for some freewheeling

gameplay. You can return to

the same level again and

again, to the same situation,

just as you saved it.

As mentioned earlier, Su

per Tetris has a competitive

mode—you use your bombs

and falling pieces to prevent

your opponent from complet

ing lines. There's also a coop

erative option, which allows

players to work together.

Each of these two-player

modes expands the width of

the pit to increase block ma

neuverability.

In the head-to-head compe

tition, you race against one

another to clear away rubble.

This two-person mode re

quires two copies of Super Te

tris and a null modem cable or

Novell local area network to

function. Simpler single-player

game variants include 5-, 10-,

and 15-minute timed games.

As super as Super Tetris is,

however, you'll often wonder

just when that vital long, skin

ny piece might turn up. Super

Tetris can display an almost

malicious streak in withhold

ing necessary pieces, and

you might see eight red

squares before you encoun

ter the long purple one you so

desperately require.

Also, Windows users must

consider whether they want

the Windows or the DOS ver

sion. Super Tetris for Win

dows makes excellent use of

a 640 x 480 256-coior dis

play; the DOS-based display,

though still quite attractive,

drops the resolution to 320 x

200. Moreover, because of

the problematic nature of Win

dows' relationship to sound

cards, the Windows version

of Super Tetris supports only

Sound Blaster. And while the

Windows version does multi

task properly, it doesn't offer

a head-to-head play option.

The differences between the

two versions balance out,' forc

ing you to choose between

two equally superb variants.

Some players will no doubt

gladly purchase both ver

sions and alternate play be

tween them.

No computer gamer can

live by Tetris alone, not even

Super Tetris. But given Super

Tetris's unadulterated appeal

to all age groups, both sexes,

and yes, even computer-

phobes and computer haters,

no one who sees it will want

to live without it. □
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strategy. You 'll receive ready 
answers, perhaps something 
like " I try to fit pieces in the 
middle last" or " I tend to 
stack pieces on the left and 
right." They've rationalized 
long ago why the longest piec
es should remain vertical and 
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for timid players , allowing 
room for some freewheeling 
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again , to the same situation , 
just as you saved it. 
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per Tetris has a competitive 
mode-you use your bombs 
and falling pieces to prevent 
your opponent from complet
ing lines. There's also a coop
erative option , which allows 
players to work together. 
Each of these two-player 
modes expands the width of 
the pit to increase block ma
neuverability. 

In the head-ta-head compe
tition, you race against one 
another to clear away rubble. 
This two-person mode re
quires two copies of Super Te
tris and a null modem cable or 
Novell local area network to 
function. Simpler single-player 
game variants include 5-, 10-, 
and 15-minute timed games. 

As super as Super Tetris is, 
however, you'll often wonder 
just when that vital long, skin
ny piece might turn up. Super 
Tetris can display an almost 
malicious streak in withhold
ing necessary pieces , and 
you might see eight red 
squares before you encoun
ter the long purple one you so 
desperately require. 

Also, Windows users must 
consider whether they want 
the Windows or the DOS ver
sion. Super Tetris for Win
dows makes excellent use of 
a 640 x 480 256-color dis
play; the DOS-based display, 
though still quite attractive , 
drops the resolution to 320 x 
200. Moreover, because of 
the problematic nature of Win
dows' relationship to sound 

cards, the Windows version 
of Super Tetris supports only 
Sound Blaster. And while the 
Windows version does multi
task properly, it doesn't offer 
a head-to-head play option. 
The differences between the 
two versions balance out: forc
ing you to choose between 
two equally superb variants. 
Some players will no doubt 
glad ly purchase both ver
sions and alternate play be
tween them. 
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GAMEPLAY
Orson Scott Card

Risk promises the

world—and

provides it on a

single screen

In the Windows

version.

ATTRACTIVE
NUISANCES
Last month I talked about the

Windows games from Syman

tec (Symantec Game Pack)

and Microsoft (Windows Enter

tainment Pack Two and Win

dows Entertainment Pack

Three). All the games are fun,

and some are wonderful.

But these games can also

be a problem. First, they're all

quick. Some of them take no

more than five minutes to play

to the end. Memory Blocks,

Tripeaks, and WordZap, for in

stance, can be played out in

less than three minutes every

time. Now, that should be a

recommendation, especially if

you tend to play these games

at work. But it doesn't always

end up that way. Because

they take only a few minutes,

it's easy to talk yourself into

playing just once more.

Second, because they're

Windows games, they aren't

hiding in some dark corner of

DOS where you can forget

they're there long enough to

get some useful work done. In

stead, they're waiting a couple

of mouse clicks away every

time you come back to your

desktop.

And there 1 am, three hours

later, switching from FreeCell

to Tetravex, from Tetris to

Stones. Endlessly. Unproduc-

tively. Heck, I've played these

games instead of writing this

column. In their quiet, pleas

ant little way, they're like time

vampires, sucking away

years of my life.

I've come up with a name

for games of this genre that re

flects their true character. I

call them nuisance games.

They're the Windows equiva

lent of a dish of M & M's. You

never take more than a cou

ple, but before you know it,

they're gone. And it was you

who ate every one of them.

Nuisance games, yes, but

remember that in law there's a

principle called attractive nui

sance. This is the concept in

liability law that

allows you to

be sued when

somebody tres

passes on your

property and

gets hurt while

sneaking a mid

night swim in

your pool. Even

though this per

son was tres

passing, you

are considered

liable because

your pool is an attractive

nuisance.

Someday, I'm going to

bring suit against Microsoft

and Symantec, demanding

that they pay me for all the

hours of writing time they

stole from me with their attrac

tive nuisances. I'll demand

that they reimburse me for the

novels I didn't write, the col

umns that were late, and my ill

health because of sleep I

missed. And I know I'll win. All

I'll have to do is get the judge

to let me provide the jury mem

bers with computers loaded

with these games, and after

they've had time to get

hooked (20 minutes tops),

they'll award me millions.

Having said that, let me now

tell you about my favorite Win

dows game, knowing full well

that I'm leading my fellow com

pulsives to self-destruction.

It's Risk, from Virgin Games

(licensed from Parker Broth

ers). Much better than the

DOS version, which only

shows you a small part of the

globe at any one time, the Win

dows version always shows a

full view of the world map. You

can decide whether your com

puter opponents are good,

fair, or passive; or you can,

with easy adjustments, play

with a mix of human and com

puter opponents. Yet the Win

dows version faithfully repro

duces everything good about

the board game.

I never realized, in all my

years of Risk playing in my

adolescence, how much of

the game was taken up with

the sheer mechanics of count

ing out armies and moving

them from place to place

around the board. Games

would last hours. But this com

puter implementation is so

smooth that you waste no

time at all on housekeeping.

It's all strategy and battle. It's

the Platonic ideal of Risk.

You can wipe out a comput

er opponent without worrying

about making an enemy. So,

for the first time, I get to play

the game the way it was de

signed to be played.

Risk is so much fun and so

fast that I forgive little infelici

ties, such as the way that eve

ry now and then the game de

cides that you're a computer

player, too, and plays all your

turns for you or the way that

the white numbers sometimes

blend in with the white borders

so that you can have 18 ar

mies in England but it looks

like you have only 1.

Do I recommend Risk?

Sure. Just the way that I rec

ommend that you climb over

the fence and swim in your

neighbor's pool at 2:00 a.m.,

alone and in the dark.

it's not my fault if it steals

hours from your life. I'm not the

one who programmed such

an attractive nuisance. O
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DOS where you can forget 
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stead, they're waiting a couple 
of mouse clicks away every 
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lent of a dish of M & M's. You 
never take more than a cou
ple, but before you know it, 
they're gone. And it was you 
who ate everyone of them. 
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remember that in law there's a 
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sance. This is the concept in 
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liable because 
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Someday, I'm going to 
bring suit against Microsoft 
and Symantec, demanding 
that they pay me for all the 
hours of writing time they 
stole from me with their attrac
tive nuisances. I'll demand 
that they reimburse me for the 
novels I didn't write, the col
umns that were late, and my ill 
health because of sleep I 
missed. And I know I'll win. All 
I'l l have to do is get the Judge 
to let me provide the jury mem
bers with computers loaded 
with these games, and after 
they've had time to get 
hooked (20 minutes tops), 
they'll award me millions. 

Having said that, let me now 
tell you about my favorite Win
dows game, knowing full well 
that I'm leading my fellow com
pulsives to self-destruction. 

It's Risk, from Virgin Games 
(licensed from Parker Broth
ers). Much better than the 
DOS version , which only 
shows you a small part of the 
globe at anyone time, the Win
dows version always shows a 
full view of the world map. You 
can decide whether your com
puter opponents are good , 
fair , or passive ; or you can , 
with easy ad justments , play 
with a mix of human and com
puter opponents. Yet the Win
dows version faithfully repro
duces everything good abaut 
the board game. 

I never realized, in all my 
years of Risk playing in my 
adolescence, how much of 
the game was taken up with 
the sheer mechanics of count
ing out armies and moving 
them from place to place 
around the board. Games 
would last hours. But this com
puter implementation is so 
smooth that you waste no 
time at all on housekeeping. 
It's all strategy and battle. It's 
the Platonic ideal of Risk. 

You can wipe out a comput
er opponent without worrying 
about making an enemy. So, 
for the first time, I get to play 
the game the way it was de
signed to be played. 

Risk is so much fun and so 
fast that I forg ive little infelici
ties, such as the way that eve
ry now and then the game de
cides that you're a computer 
player, too, and plays all your 
turns for you or the way that 
the white numbers sometimes 
blend in with the white borders 
so that you can have 18 ar
mies in England but it looks 
like you have only 1. 

Do I recommend Risk? 
Sure. Just the way that I rec
ommend that you climb over 
the fence and swim in your 
neighbor's pool at 2:00 a.m., 
alone and in the dark. 

It's not my fault if it steals 
hours from your life. I'm not the 
one who programmed such 
an attractive nuisance. 0 
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For many of us, the idea of

meeting new people can be

a daunting prospect. Wheth

er you're out on a date in

hopes of putting the single

life behind you or at a trade

show trying to lasso new cus

tomers, in-person salesman

ship can be difficult for all

but the most thick-skinned.

Despite their much-vaunted

reputation as social animals,

most human beings would

just as soon run, not walk,

from any situation that in

volves someone other than

the familiar circle of family,

friends, and coworkers. Of

ten, we'd rather sit home

and mope than risk an all-

too-personal rejection.

That's where online net

working comes in. A cross

between old-fashioned letter

writing and high-tech elec

tronic communication, on

line networking iets you

work a room without actually

being there. By logging on

to an online service or bul

letin board, you can use

your computer and modem

to send E-mail to that intri

guing person across the

way, carry on uninhibited

chats about the most inti

mate of topics, and log off if

the situation gets too hot for

you to handle. Not only is mo-
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dem-to-modem communica

tion a boon for the painfully

shy, but it's also a great way

to find a job, start a busi

ness, get free advice, and

hobnob with like-minded peo

ple you'd never meet at the

neighborhood block party.

And, of course, there's no

need to dress up, make

small talk, or pass out busi

ness cards.

Though online networking

has been widely touted as a

powerful home business

tool, it's also gaining popular

ity with people looking for

romantic and sexual liai

sons—in the age of AIDS

and other sexually transmit

ted diseases, perhaps the

riskiest of all interpersonal en

counters. By logging on to

one of hundreds of bulletin

boards, anyone with a PC

and a modem can hook up

with an interesting stranger

without ever leaving the com

fort and safety of home. And

if you do decide to make

your fantasies a reality, you

can always arrange to chat

by phone or meet in person.

In fact, dozens of online dal

liances have already led to

matrimony.

These days, romance is

popping up ail over the on

line world—on America On

line, with its racy realtime Ro

mance Connection, on DEL

PHI, GEnie, and Prodigy,

the somewhat stuffier IBM-

Sears venture, which has

started to run personal ads

in its classifieds. Then

there's CompuServe's CB

Simulator, another realtime

chat channel that boasts the

famous story of the couple

that met online and eventual

ly married—with the bride,

groom, and minister typing

their parts of the ceremony in

to the communal PC.

For those desiring less se

rious relationships, there are

plenty of bulletin boards

that offer electronic meeting

places for people looking to

explore their fantasies—and

perhaps set up a rendez

vous later on. Penthouse, a

sister publication of COM-

PUTE's, has launched an on

line service called Petline

that lets you chat with Pent

house Pets and special

guests from around the

world, swap erotic E-mail

with the service's other mem

bers, and download photos

for private enjoyment. (Call

212-254-3838 to download

the software necessary to

gain access to Petline. Re

member that you must be
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to send E-mail to that intri
guing person across the 
way, carryon uninhibited 
chats about the most inti
mate of topics, and log off if 
the situation gets too hot for 
you to handle. Not only is mo-

90 COMPUTE AUGUST 1992 

THE 
ELECTRONIC 

MEET 
MARKET 

BY ROSALIND RESNICK 

dem-to-modem communica
tion a boon for the painfully 
shy, but it's also a great way 
to find a job, start a busi
ness, get free advice, and 
hobnob with like-minded pea- . 
pie you'd never meet at the 
neighborhood block party. 
And, of course , there's no 
need to dress up, make 
small talk, or pass out busi
ness cards. 

Though online networking 
has been widely touted as a 
powerful home business 
tool, it's also gaining popular
ity with people looking for 
romantic and sexual liai
sons- in the age of AIDS 

and other sexually transmit
ted diseases, perhaps the 
riskiest of all interpersonal en
counters . By logging on to 
one of hundreds of bulletin 
boards , anyone with a PC 
and a modem can hook up 
with an interesting stranger 
without ever leaving the com
fort and safety of home. And 
if you do decide to make 
your fantasies a reality, you 
can always arrange to chat 
by phone or meet in person. 
In fact , dozens of online dal
liances have already led to 
matrimony_ 

These days, romance is 
popping up all over the on-

line world-on America On
line, with its racy realtime Ro
mance Connection, on DEL
PHI , GEnie, and Prodigy, 
the somewhat stuffier IBM
Sears venture, which has 
started to run personal ads 
in its classif ieds. Then 
there's CompuServe's CB 
Simulator, another realtime 
chat channel that boasts the 
famous story of the couple 
that met online and eventual
ly married-with the bride, 
groom, and minister typing 
their parts of the ceremony in
to the communal PC. 

For those desiring less se
rious relationships, there are 
plenty of bulletin boards 
that offer electronic meeting 
places for people looking to 
explore their fan tasies- and 
perhaps set up a rendez
vous later on. Penthouse, a 
sister publication of COM
PUTE's, has launched an on
line service called Petline 
that lets you chat with Pent
house Pets and special 
guests from around the 
world , swap erotic E-mail 
with the service's other mem
bers, and download photos 
for private enjoyment. (Call 
212-254-3838 to download 
the software necessary to 
gain access to Petiine. Re
member that you must be 



WHATEVER

YOU

NEED, WISH,

OR

DESIRE

18 or older to use Petline.)

Max K., 42, who's single

and works as a consultant

on the West Coast, says he

logs on to America Online to

find partners willing to

share their fantasies over

the phone. Though Max

says he has been in a mo

nogamous relationship with

the same woman for the last

four years, he typically logs

on to the service four or five

times a week to find the fan

tasy partners that give his

life spice. He says his girl

friend knows all about his on

line adventures and some

times joins in herself.

"I'm living in sin in a [mo

nogamous] relationship,"

Max explains. "I've always

been into fantasy, and this

is the ultimate in safe sex."

Not all online relation

ships are as risque as

Max's, of course. Many are

downright conventional—

people exchange messag

es, meet in person, and de

cide to form an ongoing re

lationship—maybe even mar

ry. That's pretty much what

happened to Kathie Fields

and Kevin Morley, two nov

ice online networkers who

met on Prodigy. Kevin, 31, a

never-married electrician in

Spring, Texas, ran a classi

fied ad in September 1991

that went like this: "White

male, age 30, 6 foot 1, 210

pounds, looking for a female

with a sense of humor for

companionship and possi

bly more? I like to read,

watch movies, computers

and many, many other

things. I can't tap-dance or

tightrope-walk, and skydiv

ing is against my religion.

What? (Signed) Texas No

Can't Dance."

The ad soon piqued the in

terest of Kathie, 36, a long-

haul trucker and divorced

mother of one, and the rest

is history. They tied the knot

on New Year's Day. "It start

ed with this friendly chit

chat," Kevin recalls. "We

would go online and type let

ters back and forth." Says

Kathie: "Then the letters got

more intense. We found out

that there was a lot we had

in common."

But online networking

isn't limited to people look

ing for love. It's a medium

that unites people of ail ag

es, occupations, interests,

lifestyles, and parts of the

world. In the realm of busi

ness, CompuServe's Work

ing from Home Forum lets

home office professionals

swap notes on everything

from marketing tips to

health insurance. GEnie's

Computer Press Association

RoundTable features a bulle

tin board where editors can

post help-wanted notices

and writers can download

business leads. America On

line posts job listings on its

Teacher's Information Net

work and lets entrepreneurs

get help from the Service

Corps of Retired Executives

at the Microsoft Small Busi

ness Center.

Jeff Freeman, 25, of

Front Porch Computers in

Chatsworth, Georgia, says

his fledgling business never

could've taken off the way it

has without the help of on

line networking and advertis

ing. Started as a home busi

ness in May 1991, Front

Porch expects to rake in

gross revenues of more

than $500,000 this year and

sell its homemade IBM

clones to customers as far

away as Europe and South

America. Freeman, who

says he has met a number

of prospects through Com

puServe's Working from

Home Forum, spends less

than $200 a month on an ad

in the CompuServe classi

fieds and reaches as many

as 800,000 people world

wide. No one would com

plain about that kind of re

turn on an investment.

Take away his online con

nections, Freeman says,

and his booming business

would be "nowhere." Chats-

worth, population 5000, is

100 miles north of Atlanta,

he explains, and his comput

er store is the first and only

one the town has ever had—

and is ever likely to have.

"With a store in a town like

this, you may sell one com

puter at a time, but on Com

puServe you may meet some

body who wants to buy mul

tiple computers for his busi

ness. Our store is a small

thing here, but with Com

puServe I can reach the

world."

Online networking is also

becoming increasingly pop

ular with people who suffer

from chronic illnesses and

other disabilities—people

who, in some cases, can't

leave their homes or hospi

tal beds to find the support

and companionship they des

perately need. For this pur

pose, CompuServe offers a

wide variety of support

groups and resource cen

ters, such as the Diabetes

and Hypoglycemia Forum,

the Cancer Forum, and the
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gross revenues of more 
than $500,000 this year and 
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Home Forum, spends less 
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fieds and reaches as many 
as 800,000 people world-
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Take away his online con
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worth, population 5000, is 
100 miles north of Atlanta, 
he explains, and his comput
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Living with AIDS Section of the Human

Sexuality Forum.

"The typical reaction of new diabet

ics is basically one of horror and fear

and uncertainty," says David Groves,

46, a longtime diabetic and former

bank executive in Bedford, Texas, who

manages the Diabetes and Hypogly-

cemia Forum. "Our typical reaction is

to be comforting. What we tell people

is that no matter what they've heard

about diabetes, they can take care of

it, and we'll help teach them how."

Groves's forum appears to be attract

ing a wide following. More than 5000

people have visited the forum so far

from places as far afield as France,

New Zealand, Japan, and Belgium.

Groves estimates that 30 percent of

the new members are people who've re

cently been diagnosed with diabetes.

The Kid Connection
But online networking—with the excep

tion of Petline and other X-rated serv

ices—isn't just for adults. Prodigy, for

example, has the Club (for Kids),

which lets the under-18 crowd swap

notes about everything from the hottest

rock groups to their feelings about the

snooty cliques who rule the school.

The good news for parents: Prodigy

charges a flat monthly fee, so the kids

can talk as long as they like without

busting the family bank account.

In the Club forum not long ago, a

couple of junior high school kids be

came involved in a discussion about

dissection, a hot topic in these days of

animal-rights activism. "I oppose the

dissection of animals," declared a mem

ber named Julie. "There is no reason

to dissect many animals when the

whole class could watch one on a vid

eo and possibly learn even more. It is

understandable for medical students to

dissect, but I really don't believe it's

necessary to have seventh graders

Online is the hottest new way to meet peo

ple. Friendships, business relationships,

and even matrimony can result. But that's

not all that can happen. Unscrupulous and

unbalanced people sometimes work the on

line world, looking for vulnerable people to

use and abuse. Don't be afraid of the on-

tine world, but treat it as you'd treat the per

sonals in a big city newspaper: A certain

amount of caution will pay off.

What kinds of troubles can you expect on

line? Any service that provides for instant

communication and E-mail also provides a

channel for harassing communication that

can be more trouble than fun. It your

name and telephone number are known to

many people online, then it won't be diffi

cult for an abusive person to get thai infor

mation—after all, you can't count on a cas

ual acquaintance to protect your interests

and privacy as carefully as you do.

One day, knocking around on a BBS serv

ice, I asked people whether they had

been harassed online. Virtually all the peo

ple I contacted said either that they had

been harassed or that they knew someone

who had. Usually, the harassment takes

the classic form of sexual harassment every

where—men pursuing women beyond the

point that women want to be pursued. But

there are plenty of female harassers. too.

How can you protect yourself?

1. Never, never reveal your password.

Not even to a friend or to a spouse or to a

loved one. It not only allows someone to

use your account without your knowledge—

perhaps racking up hundreds of dollars in

charges before you can detect the abuse-

but also allows another person to speak as

if he or she were you, making it look to oth

er members of the service as if you are be

ing abusive or inappropriate.

2. If you're using a service that lets you

hide behind a handle (a fictitious name), se

lect one in keeping with the kind of interac

tion you want to have. If sexy or foxy is

part of the name, you're going to get a fair

ly predictable stream of messages when

ever you log on. if you don't want that kind

of message, change your handle to some

thing more sedate. I have it on good author

ity that any handle that sounds feminine in

vites abuse. And if you're in the habit of

sending lewd messages to anyone with a

DON'T GET BURNED

feminine handle, remember that there are

plenty of men online masquerading as wom

en and vice versa.

3. Try not to get too involved with some

one you haven't gotten to know. Some peo

ple online tell too much about themselves

too soon. One man said, "I couldn't believe

how much some of these women were will

ing to reveal about themselves—their

names, addresses, telephone numbers. I

tell them that they shouldn't give out that in

formation the first time they talk to some

one. It's just plain dangerous." But also

remember that the barrage of information

might not be truthful. Just as you can't tell

the sex of a person sending a message,

it's difficult to check on whether a person

is actually married and only pretending to

be divorced, separated, or single.

4. Watch for red flags. If a person tells

you one day that she is a florist and anoth

er day that she is a veterinarian, that per

son is probably lying to you and has prob

ably told you other lies. too. If information

about a person doesn't add up, perhaps

it's time to look for other interests online.

When you stop responding to people and

they continue to send you messages,

that's another danger sign. Don't be sur

prised if the messages you receive be

come increasingly abusive. If that hap

pens, consider changing your handle or

going to another online service.

5. Don't forget that the sysop is your

best friend. If you find yourself in an abu

sive relationship, let the sysop or someone

in authority know..An abusive person is of

ten a compulsive person. It's likely that abus

ing you is part of a pattern of abuse and

the abusive person might already be on

probation for this behavior. The sysop will

probably want to know that it's going on

and should take measures to stop it.

6. If you're getting information (rom some

one that's just too good to be true, check

the person out with people you trust. Abu

sive people get reputations quickly in the

small world online. One person I heard

about used a macro to send salacious mes

sages to anyone online with a feminine han

dle. He made people so uncomfortable

that they discussed his behavior among

themselves and demanded his ouster.

7. If you're even mildly famous—an au

thor, an actor, or an entertainer—you

might run into fans online. If your handle is

too transparent, you'll invite abuse. "People

think they own you," one woman said.

"Like you're their private celebrity." It's no

secret that most of the computer and sci

ence-fiction publishing business is online,

from freelancers to publishers. Other celeb

rities like William F. Buckley and Timothy

Leary are also avid users of online servic

es, Romance and other genre writers are

also discovering online services. As com

puters become more widespread, televi

sion and movie stars are appearing on the

services. If you're famous, protect yourself

with a well-chosen handle and a vague air

of mystery. Don't let anyone pin you down.

If you're a fan, remember that celebrities

are just people like yourself and that unless

you have something specific to impart, per

haps it's best not to send messages at all.

8. You can avoid getting a reputation as

a harasser by never saying anything online

that you wouldn't want said to you, or to

your mom. And never say anything that

you can't take full responsibility for. Remem

ber that an E-mail" message can be print

ed, copied, and sent to your boss or your

spouse or the sysop. If the message is abu

sive, slanderous, or sexually inappropriate,

it could be embarrassing later (and there

might even be serious consequences—

freedom of speech doesn't extend to

threats). If you stop getting replies to your

E-mail, stop sending it. Don't forget that oth

er people have lives, too. There may be

very good reasons why you haven't heard

from people. Let them go. You serve no pur

pose by becoming hostile or abusive.

9. Treat all messages in good humor. Re

member the adage "A soft answer turneth

away wrath." Just because someone has

been beastly to you, that doesn't mean you

have to respond in kind. And there's al

ways the possibility that you misinterpreted

what the person was saying—that it was a

joke or a simple miscommunication.

10. If you find someone who interests

you and you want to meet that person,

plan to meet in a neutral location where

there are plenty of people around—a res

taurant or mall, for example. Meeting at

your residence is an enormous gamble.

—ROBERT BIXBY
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pair off and go at innocent frogs and

worms. What important lesson does

that teach?"

Richelle, another member, disa

greed and didn't hesitate to say so.

"What is so wrong with dissecting?!!"

she asked. "It is the best way to ob

serve and learn the complexity of a

rnulticellular organism."

Like any other form of human inter

action, of course, online networking is

not without its risks. One is the chance

that, just as in offline relationships, the

online pal you give your phone number

or address to can harass you with late-

night phone calls or visits and general

ly make your life miserable. There's al

so this danger: When you chat online,

it's harder to tell if the people you're talk

ing to are really who they say they are.

Larry Zinn, 39, a rock-'n'-roll tour man

ager who lives in New York City, says

GETTING TOGETHER

People who meet and get to know each

other online like to get together in person.

For example, the Trivia Club on America

Online often holds parties so people in vari

ous parts of the country can meet, at

least regionally. A general grouping like

this is a perfect setting to meet a person

you might hesitate to meet individually.

Be prepared to meet people who don't

match your impressions. The fact that you

can't see a person's face when you inter

act online means that all you have to go

on is your imagination. Don't be disappoint

ed. Getting to know a person face to face

is a completely different experience—after

all, that's the purpose of the meeting.

Checking with the party animals on a

couple of online services only turned up

two online party horror stories. One in

volved a person who was "a stuffed shirt

and a workaholic." and the other involved

an obsessive character who later har

assed people on the telephone and in per

son. But the online crew is generally sta

ble, highly intelligent, and fun loving. Re

gardless of other specialized interests,

they like conversation and wordplay.

Share pictures. If you have a snapshot

of yourself, scan it in, convert it to GIF, and

upload it to the people who will be com

ing. Get a commitment from the others to

upload snapshots as well, so everyone

will recognize each other on sight. Locat

ing a specific person in a public place

might otherwise be difficult.

Be honest, at least with people you're go

ing to become involved with. In the online

world, it's so easy to mask your identity

that people do it almost without thinking.

When you meet people face to face, you

won't be able to lie about your height,

your weight, your age, or your IQ, though

you might be able to prevaricate about at

least a couple of these online.

Meet in a neutral place. Since you prob

ably can't know in advance all of the pref

erences of the people attending, avoid

bars or places that might offend the sen

sibilities of one of the members unless you

have cleared it in advance with everyone

who's expected to attend.

A restaurant with a conference or ban

quet room would be a perfect meeting

place except for one thing: You also want

to make it easy for people not to join the

group. A person who walks into a banquet

room has to all intents and purposes com

mitted himself to joining the group. That

fact alone might be enough to make him

turn around and walk out of the restaurant.

You want to make it possible for people

to see the group as they approach- There

fore, it would be an even better idea to

meet in some open, public place before ad

journing to the restaurant at an appointed

time. That way, latecomers will be able to

locate the group, and more hesitant peo

ple will have the opportunity to approach

or walk by, whichever they wish. There

fore, a mall or a large hotel lobby is a

good initial meeting place.

Arrange your meeting via E-mail. By not

making a general announcement, you main

tain control over the guest list. Remember

that there are very few really private areas

online and a general announcement

might attract people who aren't members

of the group and people that you don't

want to attend for whatever reason.

Another approach would be to have a

group grow from a small circle of friends.

Limit the initial meeting to four people, or

perhaps four couples. Then, as a group,

put together a larger guest list. By first in

cluding people that you know well and

then people that they know well, you re

duce the anxiety of the new people.

Most groups coalesce around a specif

ic activity—online gaming, trivia, sports,

politics, religion—and these activities dic

tate the focus of the group. But many

groups of people have no central interest.

Writers, for example, are a particularly cen

trifugal group—independent, opinionated,

and often egotistical—and any gathering

not devoted to a single purpose might

turn into a nightmare. Therefore, if there is

no focus, you should give more thought to

an agenda.

You might consider inviting yourself to

one of the parties being arranged at any

given time. If you're interested in seeing

how it's done, check out La Pub or use the

keyword OUE on America Online to see

the get-togethers being arranged and the

conversation among the party-conscious.

On DELPHI, create a custom forum to an

nounce a party. GEnie doesn't have any

specific area for announcing or finding out

about parties online, but you can discuss

anything you like in a chat area. In Com

puServe, parties are usually arranged with

in forums in conjunction with trade shows

and events of special interest to forum

members. For example, within the Macin

tosh forum (MAUG), the Club forum is

used for arranging get-togethers and ac

commodations at Mac shows and often

contains "official" party lists.

—ROBERT BKBY
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Here's the official guide to the

latest simulation from best-

selling game designer, Sid

Meier. Author Keith Ferrell has

worked closely with Sid Meier

and includes insider information,

hints, strategies, and back

ground information that enhanc

es and complements the simula

tion. This is the most readable,

information-packed guide to Civ

ilization, Ferrell is editorial direc

tor of COMPUTE magazine and

editor of OMNI magazine. He is

the author of scores of maga

zine articles and the author of

several books, including the re

cently released Big Book of PC

Sports.

To order your copy send $14.95 plus
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TheAuthoritativeGuide

he once fell hard for a woman he met

on America Online only to discover—

the day before he'd planned to fly to

Florida to visit her—that she was mar

ried. Though he was upset at the time,

he says he's gotten over it and has

since gone out with someone else he

met through the service. "The online

thing can be extremely addictive if

you're not careful," he says, explaining

that his biggest problem so far with on

line networking has been trying to

keep a lid on his monthly online charg

es. Currently, he spends several hun

dred dollars a month in access fees.

The Online Thing
As computers and modems continue

to proliferate, it's possible that one day

online networking will become as com

mon as business lunches and cocktail

parties. Face-to-face business confer

ences will be replaced by forums and

round tables. In the future, "What's

your sign" may well give way to

"What's your log-on?"

For now, online networking offers a

unique opportunity to reach out to a uni

verse of computer-literate strangers

and find a friend, a lover, a customer,

or even a fellow student with some

strong feelings about dissecting frogs.

Whatever your need, wish, or desire,

from business relationships to human re

lationships, there's probably someone

in front of a computer somewhere wait

ing to share it with you. □
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America Online

8619 Westwood Center Dr., Ste. 200

Vienna, VA 22182

(703) 448-8700

CompuServe

P.O. Box 20212

Columbus. OH 43220

(800) 848-8990

DELPHI

General Videotex

1030 Massachusetts Ave.

Cambridge, MA 02138

(800) 695-4005

(617)491-3393

GEnie

401 N. Washington St.

Rockville, MD 20850

(800) 638-9636

Pet line

1965 Broadway

New York, NY 10023-5965

(212) 254-3838 (Modem)

Prodigy

445 Hamilton Ave.

White Plains. NY 10601

(800} 284-5933

96 COMPUTE AUGUST 1992

"A SUPERHERO TO COLLECT" 
-N.Y. Times 

.... make way for 
Lance Stone. future 
hero of electronic pop 
literature ." 

-Morketing Computers 

· Its cliff-hanger 
ending leaves you 
itching for more. -

--8u$aness Week 

PC Comix Inc. 
400 Williamson Way 
Ashland, OR 97520 
(800) 944-0181 

$20 plus ShlppinQ 
(shipping S~ us., ss foreigil)" 

IBMIVGA/ 640K 

laoce Stone and HyperComIx 
are trademarks of PC Com x Inc.. 

Circle Reeder Service Number 196 

New from COMPUTE 
Meier's 

CIVIllZATION. 

j 

Kt,-ilh FlTrcl l 

TIlt"Allihorimth-cGukk 

Here's the official guide to the 
latest simulation from best
se lling game designer, Sid 
Meier. Author Keith Ferrell has 
worked closely with Sid Meier 
and includes insider information, 
hints , st rategies, and back
ground information that enhanc
es and complements the simula
tion. This is the most readable, 
information-packed guide to Civ
ilization. Ferrell is editorial direc
tor of COMPUTE magazine and 
editor of OMNI magazine. He is 
the author of scores of maga
zine articles and the author of 
several books, including the re
cently released Big Book of PC 
Sports. 

To ord er your copy send $14.95 plus 
$2 shipping and handling U.S. ($4 
Canada. $6 olher) 10 COMPUTE 

Books, c/o eee, 2500 McClellan Ave., Pennsauken, NJ 08109. (Residents of NC. 
NJ, and NY please add appropriate sales tax; Canadian orders add 7% Goods and 
Services Tax.) 
All ordefs truSl be paid In U.S. funds drawn on a U.S. bank. Orders will be shipped via UPS Ground Service. 
Offer good while supplies last. 

96 COMPUTE AUGUST 1992 

he once fell hard for a woman he met 
on America Online only to discover
the day before he'd planned to fly to 
Florida to visit her-that she was mar
ried. Though he was upset at the time. 
he says he's gotten over it and has 
since gone out with someone else he 
met through the service. "The online 
thing can be extreme ly addictive if 
you're not careful ," he says. explaining 
that his biggest problem so far with on
line networking has been trying to 
keep a lid on his monthly online charg
es. Currently, he spends several hun
dred dollars a month in access fees. 

The Online Thing 
As computers and modems continue 
to proliferate, it 's possible that one day 
online networking will become as com
mon as business lunches and cocktail 
parties. Face-to-face business confer
ences will be replaced by forums and 
round tables . In the future , "What's 
your sign " may well give way to 
"What's your log-on?" 

For now, online networking offers a 
unique opportunity to reach out to a uni
verse of computer-l iterate strangers 
and find a friend , a lover, a customer, 
or even a fe llow student with some 
strong feelings about dissecting frogs. 
Whatever your need, wish, or desire , 
from business relationships to human re
lationships, there's probably someone 
in front of a computer somewhere wait
ing to share it with you. 0 

Linking Up 
America Online 
8619 Westwood Center Dr., Sle. 200 
Vienna, VA 22182 
(703) 448-8700 

CompuServe 
P.O. Box 20212 
Columbus. OH 43220 
(800) 848·8990 

DELPHI 
General Videotex 
1030 Massachusetts Ave. 
Cambridge, MA 02138 
(800) 695·4005 
(617) 491-3393 

GEnie 
401 N. Washington SI. 
Rockville. MD 20850 
(BOO) 638-9636 

Petline 
1965 Broadway 

. New York. NY 10023·5965 
(212) 254-3838 (Modem) 

Prodigy 
445 Hamilton Ave. 
White Plains, NY 10601 
(800) 284·5933 



64/128 VIEW
Define your computing goals.

Then see if your computer—dinosaur

or not—can get the job done.

Tom Netsel

Take time to flip through

the pages that surround

Gazette in this issue,

and you'll see a section

comparing the latest Super

VGA monitors and accelera

tor cards.

If you're impressed by

the sweeping changes in

monitors, try keeping

abreast of the latest features

packed into computers them

selves. One COMPUTE edi

tor is planning to buy a PC

for use at home, but just as

he decides on a system,

something newer and faster

pops over the silicon hori

zon. Prices are dropping,

but buying a new system is

still a major investment. Like

any consumer, this editor

would hate to decide on a

computer, fork over the

cash, and then find a new im

proved model hitting the

streets a few days later.

The PC market is volatile.

What's new and hot today

soon becomes yesterday's

technology. As Bill Ihlenfeldt

said recently in the The Wall

Street Journal, "I bought the

latest computer; it came com

pletely loaded. It was guar

anteed for 90 days, but in

30 days it was outmoded."

I spotted something simi

lar the other day as I

browsed through some user

group newsletters. I came

across an article written by

Bjo Ashwill in "The Comput

er Group" of Eugene, Ore

gon. Ashwill, in a vein simi

lar to his Journal col

league's, made a tongue-in-

cheek gibe about the way to

day's technology changes

so rapidly. He mentioned

his old laptop computer. Peo

ple called his six-pound lap

top a dinosaur, a mere 8086

with a 20-meg hard drive,

poking along at a pedestri

an 8 MHz. "You couldn't

prove it by me," Ashwill

said. "I'm still starry-eyed

about my Commodore 64."

Ashwill knows how easy it

is to get carried away by

new toys and the latest

megaspeed gizmo. SVGA

monitors may appeal to

many enthusiasts, but many

64 owners still don't own

monitors. They hook their

computers to TV sets.

No matter how unglamor-

ous the 64 may seem when

compared to today's elec

tronic speedsters, the little 8-

bitter still gets the job done.

That point was illustrated

nicely by Max P. Feld, who's

one of the Miami Individuals

with Commodore Equipment

{M.I.C.E.). He wrote in

"M.I.C.E. News" about a

member who was having

trouble with her securities

program. It wouldn't pro

duce the financial data she

needed. Group members rec

ommended that she define

her goals and then look for

a way to accomplish them.

Instead of trying to coax per

tinent data from a fancy but

temperamental program,

they suggested she use a

simple spreadsheet to ac

complish the task.

Feld sees a lesson in this

for all of us. "What do we ex

pect to get out of our comput

ers?" he asks. "Just why do

we use the 64 or 128?"

Once we ask ourselves

these questions and define

our computing goals, we

should take another look at

our 64s and 128s. They may

not be today's pride of Sili

con Valley, but can they still

handle our needs? If so, it

might come as a surprise to

discover that our 64s and

128s are not the dinosaurs

some folks say they are. □
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64/128 VIEW 
Define your computing goals. 
Then see if your computer-dinosaur 
or not-can get the job done. 

Tom Netsel 

Take time to ftip through 
the pages that surround 
Gazette in this issue, 
and you'll see a section 

comparing the latest Super 
VGA monitors and accetera
tor cards. 

If you're impressed by 
the sweeping changes in 
monitors, try keeping 
abreast of the latest features 
packed into computers them
selves. One COMPUTE edi
tor is planning to buy a PC 
for use at home, but just as 
he decides on a system, 
something newer and faster 
pops over the silicon hori
zon. Prices are dropping, 
but buying a new system is 
sti tl a major investment. Like 
any consumer, this editor 
would hate to decide on a 
computer, fork over the 
cash, and then find a new im
proved model hitting the 
streets a few days tater. 

The PC market is volatile. 
What's new and hot today 
soon becomes yesterday's 
technology. As Bill Ihlenfeldt 
said recently in the The Wall 
Street Journal, " t bought the 
latest computer; it came com
pletely loaded. It was guar
anteed for 90 days, but in 
30 days it was outmoded." 

I spotted something simi
lar the other day as I 
browsed through some user 
group newsletters. I came 
across an article written by 
Bjo Ashwill in "The Comput
er Group" of Eugene, Ore
gon. Ashwill , in a vein simi
lar to his Journa l col
league's, made a tongue-in
cheek gibe about the way to
day's technology changes 
so rapidly. He mentioned 
his old laptop computer. Peo
ple called his six-pound lap
top a dinosaur, a mere 8086 
with a 20-meg hard drive, 
poking along at a pedestri-

an 8 MHz. " You couldn't 
prove it by me," Ashwi ll 
said. " I'm still starry-eyed 
about my Commodore 64." 

Ashwill knows how easy it 
is to get carried away by 
new toys and the latest 
megaspeed gizmo. SVGA 
monitors may appeal to 
many enthusiasts, but many 
64 owners sti ll don't own 
moni tors. They hook thei r 
computers to TV sets. 

No matter how unglamor
ous the 64 may seem when 
compared to today's elec
tronic speedsters, the little 8-
bitter still gets the job done. 
That point was illustrated 
nicely by Max P. Feld, who's 
one of the Miami Individuals 
with Commodore Equipment 
(M.I.C.E.). He wrote in 
" M.I.C.E. News" about a 
member who was having 
trouble with her securities 
program. It wouldn't pro
duce the financial data she 
needed. Group members rec
ommended that she define 
her goals and then look for 
a way to accomplish them. 
Instead of trying to coax per
tinent data from a fancy but 
temperamental program, 
they suggested she use a 
simple spreadsheet to ac
complish the task. 

Feld sees a lesson in this 
for all of us. "What do we ex
pect to get out of our comput
ers?" he asks. "Just why do 
we use the 64 or 128?" 
Once we ask ourselves 
these questions and define 
our computing goals, we 
should take another look at 
our 64s and 128s. They may 
not be today's pride of Sili
con Valley, but can they still 
handle our needs? If so, it 
might come as a surprise to 
d iscover that our 64s and 
128s are not the dinosaurs 
some folks say they are. 0 
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FEEDBACK

Questions and

answers about

machine

language monitors,

memory

limitations, and

printouts of

program listings

Monitor or MLX?
What is the difference be

tween a machine language

monitor and MLX, the Gazette

utility program that we use for

entering machine language

programs? I have noticed

that with a monitor we must en

ter eight codes, but in MLX

we must enter nine codes.

MAURIZIOGEREVASI

QUITO. ECUADOR

A machine language monitor

is a versatile program for en

tering and editing raw comput

er code. Its main feature is an

assembler for writing pro

grams in assembly language.

LDA #$41 ;ioad the accumulator

register with the value

65 ($41)

JSR SFFD2 ;jump to the subrou

tine for printing the

accumulator value

For example, the code

above is a simple two-line as

sembly program for printing

the letter A. (The text follow

ing the semicolons consists of

remarks and isn't part of the

code.)

The assembler takes these

mnemonic instructions and

turns them into machine

code, a set of numbers that

tells the processor what to

do. LDA #547 is converted to

the numbers 169 and 65 ($A9

and $41) and JSR $FFD2 be

comes 32, 210, and 255

($20, $D2, and $FF). In addi

tion to letting you write assem

bly language programs, a ma

chine language monitor can

move blocks of code, search

for a specific string of values

in memory, and display the

assembly language equiva

lent of machine language.

It also does one more

thing. It can perform a hex

dump. A hex dump displays

the hexadecimal values in

memory and allows you to al

ter them. In a sense, the MLX

program works in the same

manner as a hex dump. The

difference is that MLX works

with specific program data,

while the monitor hex dump

deals with data in a direct

and raw form. Like the 40-col-

umn machine language moni

tor, the 40-column MLX dis

plays eight bytes at a time,

too. The ninth byte is a check

sum, helping to ensure that

the real program data in the

other eight bytes was correct

ly entered. If you use the hex

dump capability of a machine

language monitor to enter

MLXprogram listings from Ga

zette, just ignore the ninth (fi

nal) character in each row.

Out of Memory
For the past few years I have

been using a program called

Free-Form Filer (June 1987).

It has worked without a flaw

since I first typed it in until

now. When I try to add anoth

er file, I get a message that

states I am low on memory.

Checking the disk directory, I

notice that I have 11 blocks

of another program, 152

blocks of the Free-Form Filer

program, and 501 blocks of

free space. How can I

change the program in order

to use the remaining blocks

on the disk?

G.P. WINDAU

FOSTORIA, OH

It's true that you have 152

blocks of memory remaining

on the disk, but you have ex

hausted your computer's mem

ory. Free-Form Filer grows it

self each time you add a re

cord, and you must load the

entire program each time you

use it. After five years, you

have added enough material

to fill the 64 's memory.

If you notice your opening

screen when you first turn on

your 64, it says you have

38911 BASIC bytes of free

memory. Now load your ver

sion of Free-Form Filer, but do

not run it. Once the program

has loaded, enter the follow

ing to determine how much

RAM you have remaining.

FRE(O) - (FRE(O}<0) * 65536

You should see that you have

less than 2K of free memory.

You can add a few more

files, but you've just about

pushed the 64 to its memory

limit with all the records that

you've added over time. You

might consider either break

ing up your file into smaller

sections or deleting records

that you no longer need.

Remember, you must use

a separate copy of Free-

Form Filer for each database

you create, and you can use

only one copy of the program

on a disk. I hope you saved a

master copy that contains no

data. You can then use it to

create working copies on any

number of disks.

BASIC Printouts
I wish to point out a serious

oversight which occurred in

the December 1991 "Feed

back." The published tip for

skipping folds in fanfold pa

per will not work with

MPS801, MPS803, and 1525

printers. These printers do not

support paging. Six years

ago, Gazette offered a solu

tion for skipping folds in com

puter paper that works with

these printers. Check out List

Pager, December 1985. I use

this utility with my MPS803,

and it works great.

RANDY CLEMMONS

SAN DIEGO, CA

Thanks for the reminder, Ran

dy. Readers who don't have

access to that back issue

may want to try a similar utili

ty that's found in this issue.

It's a type-in program called

Formatted List. It's also avail

able on this month's Gazette

Disk, which can be ordered

for $9.95 plus $2.00 shipping

and handling.
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FEEDBACK 

Monitor or MLX? 
What is the difference be
tween a machine language 
monitor and MLX, the Gazette 
utitity program that we use for 
entering machine language 
programs? t have noticed 
that with a monitor we must en
ter eight codes , but in MLX 
we must enter nine codes. 
MAURIZIQ GEAEVASI 
QUITO, ECUADOR 

A machine language monitor 
is a versatite program for en
tering and editing raw comput
er code. Its main feature is an 
assembler for writing pro
grams in assembly language. 

LDA #$41 ;Ioad the accumulator 
register with the value 
65 (S41) 

JSR $FFD2 ;jump to the subrou
tine for printing the 
accumulator value 

For example, the code 
above is a simple two-line as
sembly program for printing 
the letter A. (The text follow-
ing the semicolons consists of 
remarks and isn 't part of the 
code.) 

The assembler takes these 
mnemonic instructions and 
turns them into machine 
code, a set of numbers that 
tells the processor what to 
do. LOA #$41 is converted to 
the numbers 169 and 65 ($A9 
and $41) and JSR $FF02 be
comes 32, 210, and 255 
($20, $02, and $FF). In addi
tion to letting you write assem
bly tanguage programs, a ma
chine language monitor can 
move blocks of code, search 
for a specific string of values 
in memory, and display the 
assembly tanguage equiva
lent of machine language. 

It also does one more 
th ing. It can perform a hex 
dump. A hex dump displays 
the hexadecimal values in 
memory and allows you to al
ter them. In a sense, the MLX 
program works in the same 
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manner as a hex dump. The 
difference is that MLX works 
with specific program data, 
while the monitor hex dump 
deals with data in a direct 
and raw form. Like the 40-col
umn machine language moni
tor, the 40-column MLX dis
plays eight bytes at a time, 
too. The ninth byte is a check
sum, helping to ensure that 
the reat program data in the 
other eight bytes was correct
ly entered. If you use the hex 
dump capabitity of a machine 
language monitor to enter 
MLX program listings from Ga
zette, just ignore the ninth (fi
nat) character in each row 

Out of Memory 
For the past few years I have 
been using a program called 
Free-Form Filer (June 1987). 
II has worked without a flaw 
since I first typed it in unti l 
now. When I try to add anoth
er file , I get a message that 
states I am low on memory. 
Checking the disk directory, I 
notice that I have 11 blocks 
of another program, 152 
blocks of the Free-Form Filer 
program, and 501 blocks of 
free space. How can I 
change the program in order 
to use the remaining blocks 
on the disk? 
GP. WINDAU 
FOSTORIA, OH 

It's true that you have 152 
blocks of memory remaining 
on the disk, but you have ex
hausted your computer's mem
ory: Free-Form Filer grows it
self each time you add a re
cord, and you must toad the 
entire program each time you 
use it. After five years, you 
have added enough materiat 
to fill the 64 's memory: 

If you notice your opening 
screen when you first turn on 
your 64, it says you have 
38911 BASIC bytes of free 
memory. Now toad your ver
sion of Free-Form Filer, but do 
not run it. Once the program 

has toaded, enter the follow
ing to determine how much 
RAM you have remaining. 

FRE(D) - (FRE(D)<D) • 65536 

You shoutd see that you have 
less than 2K of free memory: 
You can add a few more 
files, but you 've just about 
pushed the 64 to its memory 
limit with all the records that 
you've added over time. You 
might consider either break
ing up your fite into smaller 
sections or deleting records 
that you no longer need. 

Remember, you must use 
a separate copy of Free
Form Filer for each databar;e 
you create, and you can use 
only one copy of the program 
on a disk. I hope you saved a 
master copy that contains no 
data. You can then use it to 
create working copies on any 
number of disks. 

BASIC Printouts 
I wish to point out a serious 
oversight which occurred in 
the December 1991 "Feed
back." The published tip for 
skipping folds in fanfold pa
per will not work with 
MPS801 , MPS803, and 1525 
printers. These printers do not 
support paging . Six years 
ago, Gazette offered a solu
tion for skipping folds in com
puter paper that works with 
these printers. Check out List 
Pager, December 1985. I use 
th is utility with my MPS803, 
and it works great. 
RANDY CLEMMONS 
SAN DIEGO, CA 

Thanks for the reminder, Ran
dy. Readers who don't have 
access to that back issue 
may want to try a similar utili
ty that's found in this issue. 
It 's a type-in program called 
Formatted List. It 's also avail
able on this month's Gazette 
Disk, which can be ordered 
for $9.95 ptus $2.00 shipping 
and handling. 


