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e �Getting Started 
56 �Blueprint Your Data Base, Manuel Sotomayor �

Before you buy a data base management system, �
take some time to think about what you want to �
use it for. A data base designer explains how to �
plan your data bases. �

69 Local Area Networks, Jonathan Sachs �
Ready to link up your PCs? Despite a lack of stan›�
dardization and software, the long-awaited local �
area networks are becoming a reality. �

� � State of the Art 
90 Seeing Is Retrieving, Rick Cook 

The storage medium of the future is available today 
with the release of the first 1-gigabyte laser optical 
disk system for the PC: an illuminating look at op›
tical disk technology. 

103 �Modems in the Fast Lane, Larry Jordan 
The increasing use of mainframes with PCs puts a 
premium on high-speed data communications. A 
report on the new international standards and 
powerful modems that are making it possible for 
PCs to break the 1200-bits-per-second communica›
tions barrier. 

Photo/illustration credits: john Bagley, 43; David Bishop, 
203, 205; Henrik Drescher, 224; john Hersey, 234; Lance 
Jackson, 103; David Johnson, 42 , 44; Ed Kashi, 282; �
Barbara Kelly, 13; john Littleboy, 177; Hilary Nelson, 151; �
Lilla Rogers, 215; George Steinmetz, 292, 294; Fred Stimson, �
cover, 56, 90, 130; David Suter, 21 ; Mick Wiggins, 69, 169. 

e Review 
115 �Lotus’s Symphony: Three User Reports 

This special review section gives three perspectives 
to help you decide whether Lotus is playing your 
tune. 

116 �Five Complex Pieces, Andrew Fluegelman 
An analysis of how well Lotus has harmonized 
the five applications that make up the 
Symphony package. 

130 �A Feast of Features, Harry Miller 
How does using Symphony compare with 
using five stand-alone applications? A tour of 
the program’s features points the way toward 
an answer. 

143 A Symphonic Performance, Dick Andersen 
Symphony is put to the test with a real-world 
task that uses all five applications. 

151 A Champion among Middleweights, 
Burton L. A/person 
If you don’ t need the power of the data base heavy›
weights, R:Base 4000 could be the data base man›
ager to have in your corner. 

162 �The Generators, ’Warren Sirota 
You no longer have to be a programmer to get the 
most out of dBASE II: three dBASE application 
generators compared: 

169 �Perfect Pitch, Keith Richard Cook 
The Sales Edge is a new software package designed 
to help salespeople analyze potential customers. 

177 �IBM Rides the Turtle, Greg Stone 
IBM enters the Logo race with what might be the 
most powerful version to date. 
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204 �PCj& Strikes a Chord, Warren Sirota 
A primer on PCjr’s surprisingly sophisticated musi›
cal capabilities and a BASIC program to turn PCjr 
into a keyboard instrument. 

214 �Battling the Deadly Mathphobia, Linda Williams 
Monster Math, Adventures in Math, and Math 
Blaster take the boredom out of learning math 
skills. 

224 �Megabytes, Karie Seger 
News and notes for the PCjr community. 

�Hands On 
234 �Choosing Data Management Software, 

Burton L. Alperson 
Confused by a market flooded with data base man›
agement software? Narrow your choices with a 
checklist of data base management software fea›
tures to look for. 

251 �The Little Black Book II, Paul McDermott 
Create a 1-2-3 address template that is simple 
enough to be used by a novice yet sophisticated 
enough to print address labels. 

263 �Tuning Up dBASE, David Jenkins 
Tips for speeding up your dBASE II applications. 

4t Community 
282 �Window Talk, Lawrence]. Magid 

Three software industry heavyweights-Bill Gates 
of Microsoft, Terry Opdendyk of VisiCorp, and 
Quarterdeck’s Gary Pope-compare notes on their 
mouse and window products. 

PC World 

294 �A PC for the Teacher, Gary Bacon 
In 1983 IBM gave more than 1300 PCs tQ 88 nigh 
schools around the country. A teacher involved in 
the program talks about his experiences with com›
puters in the classroom. 

Departments 
13 David Bunnell �

The secret to software success. �
21 REMark, Carl Cohen �

Do we want electronic democracy ? �
27 Letters �
42 PC World View, Miriam Medom �

News and notes for the computing community. 
79 The Help Screen, Karl Koessel 

Your PC enigmas unraveled. . 
187 Compatibles Update, Ken Greenberg 

The latest from the world of PC work-alikes. 
273 �*. *, Edited by Karl Koessel and Art Wilcox 

A global exchange of personal computer 
discoveries. 

305 �World Events, Edited by Eric Brown 
A calendar of regional, nati’onal, and international 
events. 

333 �just Announced, Edited by]. Schaffner 
The wide world of IBM PC products. 

PC World Directory 
314 �A classified guide to products and services. 

Indexes 
328 Products 
330 Advertisers 
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TEL DEOMULTI›
TO EACH HIS OWN. �

Whatever business you're 
in, TeleVideo Multi-User 
Computers offer an almost 
Iim itless variety of system 
solutions. 

Solutions with the versatil­
ity and performance to 
meet the needs of virtually 
any business. Whether you 
spend your day in a corner 
market or the stock mar­
ket, TeleVideo wi 11 make 
your operation more pro­
ductive and more efficient. 

And TeleVideo is the world 
leader in multi-user com­
puters, as well s the num-

The TS 816: Up to 16 users 

ber one maker of computer 
terminals. 

THE END OF THE LINE �
STARTS HERE. �

If you've had your share of 
sharing a personal com­
puter, TeleVideo means the 
end of the line. No more 
waiting to do what you have 
to do. 

Because TeleVideo Multi­
user Computers let al I the 
people who need to com­
pute compute. When they 
need to. In accounts paya­
ble or accounts receivable. 
For secretaries and board 
chairmen-alike. All can share 
the same system withou 
sharing tbe same computer. 

THE LOWEST COST �
PER USER. AND �

HIGH PERFORMANCE. �
However large or small your 
business, TeleVideo offers 
a variety of systems that 
offer each user al I the con­
veniences of a personal 
computer. And all the bene­
fits of a computer network. 

With systems that cost less 
than $1500 per user-the 
lowest on the market-and 
systems that support any 
combination ofTeleVideo 8 
and 16-bit workstations, 
you' ll get high performance 
when and where you want it 

Frem o users, to 16 and 
even more, our multi-user 

IBM is a registered trademark of International Business Machines Corp. 



The TS 804 

JSERCOMPUTERS. �

computers are flexible and 
powerful. You can access 
and process all the informa­
tion you want-and com­
municate with other users in 
the system-from your 
own desk. 

OUR SYSTEMS �
GROW AS YOU DO. �

The TeleVideo Growth Path 
makes it easy and i nexpen-

TeleVideo �

sive. You can add users to 
the system with plug-in sim­
plicity, so your original 
investment is always 
protected. 

Our systems are compatible 
with industry standard soft­
ware, so you have access 
to nearly 3,000 very pro­
ductive programs. And with 
additional TeleVideo soft­

ware, you can even com­
municate with IBM® 
mainframes. 

For more information, call 
800-538-8725 (in California, 
800-345-8008). 

TeleVideo Multi-User Com­
puters. To each his own. 

Multi-User Computers �
o.leleVideo Systems, lnc. �
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David Bunnell �

Computer Software: Today’s �
Shooting Stars �

The art of developing computer soft­
ware has attracted an enormous 
crowd of practitioners. This hot new 
field draws some people with prom­
ises of overnight fortunes; others are 
intrigued with the endless pos­
sibilities of programming. But like 
most artistic ventures, software au­
thorship offers no guarantees. 

Of course, some software authors 
become instant millionaires and in­
spire us all: Tom Frye, a 26-year-old 
high school dropout and Berkeley 
panhandler, converted the Pac-Man 
arcade game into an Atari video­
cassette and earned a million dollars 
in royalties; Bill Gates, 28, featured 
on the April 16 cover of Time maga­
zine, developed a $100 million em­
pire through his software company, 
Microsoft; and Mitch Kapor, a for­
mer radio disk jockey, grossed over 
$50 million in one year with Lotus's 
1-2-3. Still, the total number of soft­
ware millionaires is less than twenty 
out of thousands. 

Everyone would like to have a hit 
program and be a millionaire, but 
this goal has remained out of reach 
of most programmers. It's easy to 
conclude that those who make it big 
are more intelligent-they have the 
right concepts and know how to im­
plement them-whereas the others 
are simply coding up the wrong tree. 
But even those who catch the big 
wave usually have only one glory 
ride. 

With the exception of Bill Gates, 
most of today's software gurus have 
made it on the basis of one successful 
program. Dan Bricklin and Bob 
Frankston transformed the personal 
computer from a hobbyist's toy to a 
serious business machine when they 
unveiled VisiCalc, but their subse­
quent TK!Solver, despite its introduc­
tory fanfare, failed to capture users' 
imaginations. Rob Barnaby wrote 
WordStar in 1977 but has not been 
heard from since. 

As reported in Time magazine, Bill 
Gates seldom, if ever, writes any 
code. Although he is a brilliant pro­
grammer, his incredible success as 
chairman of Microsoft is primarily 
derived from his astute business 
sense. Gates built a company of more 

than 500 people, including a reg­
iment of brilliant programmers. 

So the question is, if the software 
princes are smarter than the software 
paupers, why do so many of them hit 
the jackpot only once? Perhaps the 
field of personal computer software is 
sti ll too new to ask that Top Ten art­
ists repeat their genius- even the 
greatest stars make bad recordings. 
Certainly the formu la for creating a 
hit program eludes even the finest 
programmers. 

A song does not consist of mere 
lyrics-the delivery and video en­
hancements are what make it sell. 
Similarly, a program's ultimate great­
ness is not determined by the ele­
gance of its code. The secret to suc­
cessful software is a delicate balance 
of creative vision and functional 
skills. Snappy techniques are impor­
tant, and software developers have 
learned to use techniques such as 
windows, mice, and menu commands 
to captivate their audience. Harmo­
nizing these factors into one final 
product is a tough job. Aspiring rock 
groups have to learn how to tune 
down the bass; aspiring software au­
thors have to develop an ear for the 
user's needs and abilities. 

The single-success rule may be on 
the road to being broken. In this is­
sue we are releasing the first in-depth 
review of one of the most important 
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AVOID 
THE PITFALLS 
OF MODERN 

BUSINESS 

Reston Computer Group 
A Prentice-Holl Company 

11480 Sunset Hills Rd ., Reston, VA 22090 
Available ot your local bookstore and computer retailer, 

or call us at (800) 336-0338 
1-2-3'" is o trodemari< of Latus Development Corporation. 

IBM-PC" and PC-XT'" are trademori<s of International Business Machines, Inc. 

If you want to expand the use of Lotus 1-2-3'" on your IBM-PC®, or extend 
your application of Visicalc, here are five books to smooth the way for you. 

BUSINESS WORKSHEETS FOR 1-2-3, by Jack Grushcow, is a virtual encyclopedia of 
ready-to-use spreadsheet applications for the business user. Included are: accounting, 
financial management, forecasting, investments, amortization and financial stole· 
ments. It's complete with instructions, source listings, and illustrations. 

1-2-3 TUTORIAL APPROACH, by Scott Jones, uses pla in language, illustrations, and 
well-documented examples to teach beginners the basics of 1-2-3'". Using four typical 
worksheets, you'll learn how to set up and print from worksheets, manipulate data 
and produce graphic presentations of data - painlessly. 

1-2-3 REVEALED, by Don Shaffer, is a complete guide to developing faster, easier 
and more powerful worksheets, using the power of the 1-2-3'" keyboard macro facility 
rather than lotus' 1-2-3'" documentation. Available as a book or as a book/disk 
package. 

1-2-3 AT WORK, by Thomas Coin ond Nancy Woodard Cain, is organized from an 
operational perspective to help the business user explore new ond creative applicoi· 
tons. Examples and illustrations explain when and why to use 1-2-3's commands and 
provides alternatives not mode evident in the documentation. 

VISICALC EXTENSIONS FOR THE IBM-PC'" AND PC-XT'", by Jack Grushcow, is on 
illustrated, applications-oriented guide for the serious business user. It focuses on cus­
tomized printing extensions, data transfer between spreadsheets, sorting extensions 
and more, to extend and adopt IBM-PC'" software to suit the user's needs. 

If you've found 1-2-3'" or VisiCalc rough going, visit your local 
bookstore or computer retailer and pick the title that can help smooth out 
the bumps. 
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fl!/Or111ationji-0111 CSS witb si111ple 
one -key co111111a11ds 

product dcmonstration vou want . If 
you know a product naine to begin 
with-Word Proof, for cxamplc-CSS 
will make an alphabetic search for it. 
To keep you up-to-datc, there's also a 
spccial listing for ncw product an­
nouncements . 

You can browsc through the CSS 
displays at your own pace. pausing at a 
given spot or moving quickl y back ­
ward or forward by using simple onc­
kcy commands that arc always dis­
played at the bottom of the screen . 
One oft hesc commands enables vou to 
make print -outs of any inforniation 
you wish to save for future reference. 

The 113M PC family's color graph ­
ics ca pabi Ii tics make the CSS software 
demonsrrat ions especially i mpres­
sive. The Multiplan demonstration . for 
example . consists of scveral con ­
secutive screens of information . Each 
screen is split vertically, with rcpn:­
sentativc scctions of the actual pro­
gram on the left and explanatory text 
on the right. l.ly the time you've seen 
the entire demonstration . you' II havc 
a good idea of both wbal the program 
can do for vou and bow it docs it. 
Answers ·at the End of the Line. 
Over 1.000 authorized IBM recai I deal­
ers and I BM Product Centers arc 
linked through their Customer Sup­

port System to the IBM Information 
etwork. This nationwide commu­

nications capability helps your clealer 
give you fast , efficient servicc . War­
ranty claims, for instance, can be han ­
dled through CSS with a minimum of 
paperwork and clclay. Dealers also use 

the network to communicate with 
other dealers and with 113M to keep 

abreast of the latest procluct and ser­
vice in formation . 

In addition . the CSS network is 
your gateway to technical information 

about the 111M Personal Computer 
family of products. II3M maintains a 
dacabase on a 5033 mainframe in 

Tampa. Florida . that your dealer can 
use to answer-within minutes-a 
wide range of qul'stions. If the solu­
tion isn 'ton hand in 1he dacabasc. your 
question can he submitted through 
CSS to a tcchn ical support staff in 13oca 
Raton . There. ii will be analyzed and 
an answer returned through CSS 10 
your dealer. 

The informal ion used to answer 
your inquiry is added tO the CSS data­
base, where it will be immediately 
available for anyone else with asimilar 
question . Your technical inquiries 
therefore contribute to the growth of 
the Customer Support System. Its on­
1i ne produce in forma cion . color graph­
ics displays, and advanced commu­
nications all have a single purpose-to 
help you get the most ou1 of your in­
vestment in m 'I Personal Computer 
hardware and software products. 

Color. There 's color news for the IBM 
PC, 113M PC XT, and 113M Portable PC in 
the form of the IBM Personal Com ­
pmcr Color Printer. It 's a high-pcr­
formancc , dot matrix printer 1ha1 can 
print charts. graphics. artwork, and 
text in up to eight colors. The Color 
Printer produccs color graphics that 
can enhance 1 hc appearance of your 
reports and prcsenta tions and make 
the information they contain even 
easicno understand .It can also type cli­
recc Iy onco overhead transparencies. 

The 113M PC Color Printer 's 
range o f performance features make it 
especially well suited for heavy -use/ 
high -productivit y appl ications. A near 
lcm:r quality printing mode is stan ­
dard . Printing speeds of up tO 200 

characters per second can help save 
time. So can programmable automatic 
control of print requirements such as 
print mode, line spacing, and margin 
and cab setting. These programmable 
features act as an extension of manv 
software produces-word processing 
programs, for instance-and can be 
initiated with just a few keystrokes. 

A final feature for those who I ike 
a personal touch. You can use the 
Color Printer to personalize your doc ­
uments b y varying the printing 
modes, character spacing, and bold­
ness. This allows you to difkrentiate 

Tbe llJ1I! flC Color Pri11ter 

among headlines. subheads, and quo­
tations and even to print math and sci­
cncc equations. 
The Big Crunch. Not long ago, com­
puting and number crunching were 
nearl y synonymous. Personal comput­
ers and software for everything from 
oflicl' management to agriculture 
changed that , but the need for heavy 
numbt:r crunching has hardly disap­
peared . If it 's still a part of your com­
puter workload , the 113M Personal 
Computer 8087 1'vlath Co-processor 
cm help speed up your calculations. 

The 8087 is a floating point co­
processor cha1 multiplies, divides, 
adds. subtracts, cxponentiarcs, and 
performs crigonomet ric and loga­
rithmic functions . It works together 
with the PCs 8088 processor to im­
prove the execution speed of floating 
point operations by as much as 10: 1. 
The Math Co-processor increases cal­
culation speeds so greatl y because it 
makes floating poi111 operations a 
hardware rather than a software func ­
tion . 

ln addition to increasing the 
speed-and often the level of pre­
cision-of statistical anti analytical 
math packages. the Math Co-proces­
sor can i mprovc the display spl'ed of 
graphics and video games . It also 
significantly improves high-level lan ­
guage execution time. and is designed 
to work with the APL Interpreter and 
the version 2.0 Pascal and FORTRAN 
Compilers discussed next in chis issue. 
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