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Circuif•Boarcl-Artwork Software �
for the Design Engineer 

For only $895, smARTWORK® lets 
the design engineer create and 
revise printed-circuit-board art­
work on the IBM Personal Com­
puter. You keep complete control 
over your circuit-board artwork­
from start to finish. 

Forget the tedium of taping it 
yourself or waiting for a tech­
nician, draftsman, or the CAD 
department to get to your project. 

smARTWORK®is the only low­
cost printed-circuit-board artwork 
editor with aH these advantages: 
D Complete interactive control 

over placement and routing 
D Quick correction and revision 
D Production-quality 2X artwork 

from a pen-and-ink plotter 
D Prototype-quality 2X artwork 

from a dot-matrix printer 

in a Hurry 

D Easy to learn and operate, yet 
. capable of sophisticated 

layouts 
D Single-sided and double-sided 

printed circuit boards up to 
10 x 16 inches 

D Multicolor or black-and-white 
display 

System Requirements: 
D IBM Personal Computer, XT, or 

AT with 256K RAM, 2 disk drives. 
and DOS Version 2.0 or later 

D IBM Color/ Graphics Adapter 
with RGB color or black-and­
white monitor 

D IBM Graphics Printer or Epson 
FX/MX/RX series dot-matrix 
printer 

D Houston Instrument DMP-41 
pen-and-ink plotter 

D Optional Microsoft Mouse 

The Smart Buy 
At $895, smARTWORK®is proven, 

convenient, fast, and a sound 
value. Call us today. And put it to 
work for yourself next week. 

Wintek Corporation Inquiry 3 75 

1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Limited, 
Woking, Surrey GU21 5JY ENGLAND, · 
Telephone: 04862-71001 , Telex: 859502 

"smARTWORK'.' 'Wintek" and the Wintek logo are 
registered trademarks of Wintek Corporation. 







SmarTerm 220 software makes 
DEC terminals obsolete! 
You don't need a DEC terminal to 
access DEC's new generation host 
software. Now you can use your 
IBM PC and SmarTerm 220 terminal 
emulation software to access All in One, 
A to Z, and other popular mainframe 
software. SmarTerm 220 gives you 
sophisticated, accurate DEC VT220, 
VT100, VT102 and VT52 emulation, 
and includes TTY mode to link you 
to popular services like The Source, 
CompuServe, Dow Jones, EASYLINK, 
and Tymnet. 

As you 've learned to expect from 
Persoft, the industry leader in software 
terminal emulation, SmarTerm 220 
continues the tradition of offering 
" smart" software solutions where IBM 
PC hardware limitations prevent exact 
duplication of DEC terminal features. 
For example, we give you horizontal 
scrolling for 132-column text display, 
and also support popular 132-column 

video display boards. And we provide 
" convenience" features not found in 
other terminal emulation packages like: 
" Branch to DOS" hot key, automatic 
installation, color support, multiple 
setups, " smart" softkeys, remappable 
keyboard layouts, and online help 
screens detailing PC and AT keyboard 
mappings. Our unique support for 
DEC's popular EDT editor includes 
convenient keyboard mapping of the 
"GOLD" and PF function keys, as well 
as an EDT specific on-line help screen, 
and keytop chart. 

International business people take note: 
SmarTerm 220 fully supports European 
versions of the DOS operating system , 
8 bit mode, the VT220 multinational 
character sets, and the compose key. 

SmarTerm 220 is a powerful communi­
cations package as well , allowing text 
and binary file transfer at speeds up 
to 19,200 baud. In addition to the 

popular XMODEM " error-free" protocol, 
we include our own PDIP protocol and 
supply you with free BASIC and 
FORTRAN programs which implement 
the protocol on VAX/VMS systems. 

So " farm out" your obsolete DEC 
terminal , and join more than 35,000 
satisfied users who "reap" the benefits 
of SmarTerm! 
The SmarTerm family : 
SmarTerm 220-DEC VT220 
SmarTerm 100-DEC VT100 
SmarTerm 125-DEC VT1 25 
SmarTerm 400-Data General Dasher 0400 
SmarTerm 4014-Tektronix 401 4 

PUT YOUR DEC TER 
OUT TO PASTURE! 

After SmarTerm, what do you do with your obsolete terminal? 

IDEA CREDIT: Ann Garner Riddle of Winston-Salem, N.C. ­
"Smarlorm is a l &QJslered trademark ol Persolt. Inc. "PDIP is a tradema1k of Persolt. Inc. "DEC, VT. ReGIS. A to Zand AU in 
One are 1radema1ks ol Digi1al Equipment Corp. "DASHER is a 1egistered trademark of Data General Corp. "Teklronix is a 
regis:c1od 11111demefk o! Toktroni:ic , Inc. Cl Person. l l'lC. 1985. All rigtits reserved. persn[r
Persoft, Inc - 2740 Ski Lane - Madison, WI 53713 
(608) 273-6000 - Telex 759491 
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First new 1/4-inch cartridge since 1971 

If you don't have data worth preserving, then 
the reasons for buying Cartrex’s new 1/4-inch, 

high performance, virtually error-free tape 
cartridge won’t mean anything 

But, if you are one of the many 1/4-inch tape cartridge �
users that assume 3M’s cartridges just have to be ’’good �

enough" for today’s high performance tape drives, read these �
simple facts to understand why that isn’t true anymore. �

PILOTS HAVE A SAYING, �

"There are those who �
have made a wheels›�
u p landing-and �
those who will." �
You can apply this �
expression to those �
who have lost data and �
those who will . Unfortu›�
nately, data loss isn’t al›�
ways because users haven’t �
backed-up their hard disk . �
Sometimes it’s because their 1/4›
inch tape cartridge, where they back �
up their hard disk, developed hard er›�
rors-those insidious errors that tend �
to increase over time. That’s why Car›�
trex has developed a 1/4-inch data car›�
tridge for today’s high performance �
drives that virtually eliminates errors . �

Why a new cartridge 
When 3M announced its cartridge 

in 1971, it was designed for a low capac›
ity tape drive with less than 3 mega›
bytes-2.88 to be exact. The tape was 
low in density-1600 bits per inch with 
only 4 tracks and 300 feet of tape. 

The tolerances required for the 
tape drives of the early 1970’s were fine 
for then, but today’s tape drives re›
quire much tighter tolerance. Today’s 
tape cartridges must work with drives 
that have 9 or more tracks and bit den›
sities as high as 12,000 bits per inch on 
600 feet of tape . That means capacity 
increases of 2,000 percent packed into 
the same cartridge. 

The reasons that yesterday’s car›
tridge technology simply won’t work 
properly in today’s high capacity 
drives is inherent in the cartridge de›
sign. 
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it’s no surprise to find 
out that the closer the 
tape drive head is to the 
tape, th e better the 
reading. This closeness 
is particularly impor›
tant when the embed›T11e 

new Cartrex 114-inc/1 ded iron filings get 
tape cartridge is tlte first new packed tighter in to›

tape cartridge design i11 almost a 
day’s high density tape .decade a11d a ltalf. Tape drive 111a11ufachir­

ers 11ow ltave a new cartridge teclt11ology w lticlt allows tltem It’s also important 
to advance beyond tltis previous artificial barrier. with the increase in the 

With the significant increases in 
capacity, the three culprits that make 
cartridge tolerances so important are 
fluctuating tape tension, redeposit 
nodules, and instantaneous speed var›
iations (or ISV). 

Tape Tension 
Any child who has played with a 

magnet understands that as the mag›
net is separated from metal, the mag›
net’s ability to work is decreased. So 

number of tracks. After 
all , you wouldn’t want the head to be 
reading an adjacent track any more 
than you’d want it reading more than 
one magnetic representation of a bit. 

Unfortunately, tape tension his›
torically has not been constant. As the 
tape unwound, the tension increased. 
What’s important is both the amount 
and range of tension . A fluctuating in›
crease or decrease in tension is as un›
acceptable as low tension is in the first 
place. As the accompanying graphs 

The Cartrex cartridge design (upper left) uses tlte N2 principle wlticlt creates ltead-to-tape tmsion by 
apply(ng a 111eclta11ical differential at tlte rear pulley betwee11 a stiff transport belt and a stiff tensioning 
belt, indicated in green and yellow in tlte color schematic (upper rigltt). 

The conventional 3M design applies drag at tlte rear pulley to create tension, wlticlt creates /teat, and 
limits future speeds muclt above 90 incites per second. 



Good head-to-tape tension ensures the highest 
probability of reliably capturing data. Fluctuating 
tape tension allows data loss due to head-to-tape 
separation and smearing redeposit nodules across 
the tape head. The Cartrex cartridge, compared to 
the conventional design, creates constant and 
higher tension. 

show, the Cartrex cartridge has higher 
tension and flatter profile than the 3M 
cartridge. This means more reliable 
data across the entire tape. 

Redeposit Nodules 
Another reason to keep constant 

tension is to avoid "redeposit nodules" 
from smearing across your tape drive’s 
head . What are redeposit nodules? 
They are the insidious flakes of tape 
media that break off from the edges of 
the tape and get dragged up to the 
edge of the tape head. If the tension is 
low, or becomes low when the tape 
starts or reverses, the flakes come up 
over the edge, get smeared over the 
head, and reduce its ability to read the 
data. 

Even worse, however, is that 
these redeposit nodules are dragged 
along the surface of the tape and get 
embedded and packed over time. 
When your drive tries to read the data, 
the redeposit nodules act as a tent pole 
holding up the tape away from the 
head. As a result, even the best error›
recognition algorithm can only tell you 
one thing-you’ve lost the data . 

You might be wondering what 
causes the flaking in the first place . 
Again, it is cartridge design. The basic 
design uses a tape guide, shown in the 
accompanying illustration. The prob›
lem with this approach, is that it pre›
supposes that the tape will always run 
parallel to the top and bottom caps of 
the tape guides. At the low speeds of 

30 inches per second typical of when 
the 3M cartridge was designed, it was 
less of a problem. But at today’s speeds 
of 90 inches per second and more, the 
tape wanders. When it presses against 
the top of the tape guide, the tape’s 
edge pressure builds. Not only does 
media flake off, but you lose data due 
to the "coining" or "scalloping" effect. 

Cartrex eliminated the cause of the 
tape coining or scalloping by develop›
ing a barrel-shaped roller placed prior 
to the tape guide. The laws of physics 
show that by riding on a rounded bar›
rel, the tape will always seek the mid›
dle, reducing the tape edge pressure. 
This seemingly simple addition causes 
the tape to always enter the tape guide 
with zero edge pressure. In this way, 
the possibility of media flaking off and 
creating redeposit nodules is virtually 
eliminated . 

Instantaneous Speed Variation (ISV) 
Instantaneous speed variations is 

exactly what it sounds like-small, in›
stantaneous changes in tape speed as 
it crosses the tape head . At slow tape 

fi:j• 

.....-’..11!1 �
You can compare the Cartrex design on top with 
the conventional 3M design (lower left) and DEi, a 
3M licensee (lower right). 11te omission of "edge 
tension reduction guides" (indicated in dark blue 
on the color schematic) on either the 3M or DEi 
design means that tape edge pressures will in­
crease causing the magnetic media to flake off, 
smear across the tape head, and cause "redeposit 
nodules" to become embedded in tlte tape. 

speeds and low bit densities-like the 
1971 standard of 30 inches per second 
and 1,600 bits per inch-ISV wasn’t as 
big a problem. At that time, the bits 
were crossing the head at 48,000 bits 
per second. 

Today, however, the story . has 
changed. 90 inches per second and 
8,000 bits per inch mean that 720,000 

bits cross the head every second. A 
1,500% increase. 

As you may have guessed, speed 
fluctuations in the 48,000 bits per sec›
ond made reading data difficult for 
tape drive electronics. But when the 
electronics have to guess whether or 
not the bit rate of 720,000 bits per sec›
ond is accurate, the electronics can be›
come overwhelmed. 

High speed tape without the "edge pressure reduc­
tion guide" seldom enters tape guides parallel to 
the top and bottom. The edge pressure which re­
sults creates "scalloping"or "coining"on the tape. 
The effect is data loss due to head-to-tape separa­
tion, flaking media that smears across the head, 
and "redeposit nodules" that create Izard errors. 

Never a Single Issue 
Your tape drive seldom has the 

luxury of dealing with an isolated 
problem. It’s usually a combination of 
ISV, redeposit nodules, and tension 
problems all together. Now you under›
stand why Cartrex wanted to develop 
a cartridge for a market that needed a 
modern alternative. 

Where to get it 
Not only has Cartrex improved on 

the industry’s 15 year old technology, 
they have done it for a competitive 
price. 

Now you can have peace of mind 
when you back up your hard disk on 
today’s sophisticated tape drives . 

And you can have it fast. Simply 
phone: 

(619) 485-6603 EXT 400 
and give Cartrex your credit card num›
ber and they will send your cartridges 
by return mail. 

CARTREX 11590 WEST SAN DIEGO 619-485-6603 
CORPORATION BERNARDO CT. CALIFORNIA 
MARKETING SUITE 230 92127 
HEADQUARTERS 
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MORE TRAVESTY 
Murray Lesser's "Travesty Revisited" (July. 
page 163) is the second BYTE article to 
present a compiled-language version of 
Brian Hayes's random text generator (the 
first was ''A Travesty Generator for Micros" 
by Hugh Kenner and Joseph O'Rourke. 
November 1984. page 129). If the subject 
is really that interesting. an interpreted 
BASIC generator would make it available 
to a larger number of casual programmers. 
Lesser's program is too loopy to run well 
in an interpeted language. but a usably 
fast version. could be derived from his 
listing if lines 86 through 106 were re­
placed with those shown in listing I . 

My code embodies a small variation on 
the Hayes algorithm but is functionally 
equivalent to it. It requires a BASIC inter­
preter that allows long string variables. and 
LETIER(n) should be dimensioned to 2 5 5. 
which is large enough to handle input files 
of 10.000 characters or so as long as the 
scan-order is greater than 2. 

A generator using this stragegy and writ­
- ten in MS-BASIC (I.OJ on a Macintosh runs 

a 1000-character in/out benchmark in 90 
seconds. This compares well enough with 
the 130 seconds reported by Kenner and 
O'Rourke for the same test on a Heath 
H-89 with the original form of their Pascal 
generator. This is 5 to 10 times faster 
(depending on scan order and input-file 
size) than an interpreted generator using 
the Hayes algorithm as given. 

Travesties become tiresome very quickly. 
but the method itself can lead to valuable 
insights into written language if one has 
the patience to follow up some of its for­
mal results. For example. the generator 
allows the computation of several con­
stants that measure aspects of the text in 

the input file. The easiest of these to han­
dle is linear convergence. which is given 
by (E(l/7))/C. where T is the number of 
matches to each gram and C is the total 
number of output characters. Linear con­
vergence measures the tendency of the 
source text to reproduce itself through the 
generator. At high scan orders (greater 
than the number of characters in the 
longest recurring string in the text) its 
value is I. and for lower orders. less than 
I. It can be approximated very well by 
adding the function T =T + 1/LETIER(O) 
as the second line under the WHILE state­
ment above. and then dividing T by the 
total number of output characters at the 
end of the run. If the convergences 
measured for orders 3 through 8 are 
plotted and the curves compared for dif­
ferent kinds of text and for different 
authors. some very interesting things sug­
gest. themselves. It is fascinating to realize 
that so nebulous a quality as " literary 
style" can be formally measured. and that 
there is a numerical aspect to the com­
parative study of literature. 

ROBERT GREEN 

Annapolis. MD 

Murray Lesser replies: 
In response to Mr. Green's letter. I offer 
a few comments. First. the program as 
published does an order-4 verse scan of 
"/abberwocky" (1013 bytes) with /000 
bytes output in 33 seconds on my IBM 
PC. Time is by stopwatch. files are on 
memory-mapped virtual disk. 

Second. the intent was to make mini­
mum changes to the program structure 
established in the original article by Ken­
ner and O'Rourke. The purpose of the 
piece was to show the effect of a more 

Listing I : Reader Green's modification to TRAVPCl.BAS. 

LET I= INSTR(STRING,PATIERN) 'Scan for first match . 
LET LETIER(O) = O 'Initialize match count 

WHILE 1>0 AND I< =LEN(STRING)-N.PAT 'Set loop conditions 
LET LETIER(O) = LETIER(O) + 1 'Increment match count 
LET LETIER(LETIER(O)) = I 'Record match location 
LET I= INSTR(I + 1,STRING,PATIERN) 'Scan for next match 

WEND 'Repeat 
LET L= INT(LETIER(O)*RND) + 1 '1 <random integer< =match count 
LET OUTCHAR = MID$(STRING,LETIER(L) + N.PAT,1) 'Record selected letter 
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suitable language. not to monkey with the 
algorithm. 

A major performance improvement for 
very long input files (over 5K bytes) is to 
eliminate the repeated input string con­
catenation with every character ac­
cepted. This can be done with a couple 
of assembly-language subroutines to 
write the entire input string into string 
space only once, albeit one character at 
a time. I leave this as an exercise for the 
interested reader. 

If the technique is to be used for 
anything other than a stunt. the program 
should be restructured in a major way. 
For example. if one were to implement 
Mr. Green's suggestion ofusing it to com­
pare "literary style," the program should 
run all the desired outputs from a single 
reading of the input. gather the ap­
propriate statistics. and then move on to 
the next input file. 

Finally, I wouldn 't use an interpreted 
language for anything. In addition to the 
performance improvement. it is much 
easier to write and debug long programs 
for a compiler than it is for an interpreter. 
Try it: you 'II like it. 

HOPE AND PASCAL RECURSION 
I would like to respond to Roger Bailey's 
article ''A Hope Tutorial" (August. page 
2 3 5). In comparing Pascal wi th Hope on 
the mult function. he only showed an ex­
ample of writing the function in Pascal 
using iteration. It is possible to write the 
function in Pascal using recursion (as 
shown in listing 2). This method is not the 
method normally taught to students. since 
recursion is not always the best route to 
follow. Except for that one example. I think 

(continued) 

LETTERS POLICY: To be considered for publica­
tion. a letter must be typed double-spaced on one 
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may be printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds of letters each 
month. not all of them can be published. Letters will 
not be returned to authors. Generally. it takes four 
months from the time BYTE receives a letter until 
it is published. 







asy 
We created In-a•Vision 

just for you. The 

needs first-class presentation mate›
rials as well as detailed flow charts 

you can pan 
around in a user-de›
finable drawing space 
up to 68" x 68" and 
zoom in on specific 
areas for greater de›
tail. Scale, rotate and 

Unlike more expensive CAD 
systems, In-a•Vision is easy to 
install and use. Even the com›

puter novice can be productive 
in less than a day. And 
In-a• Vision is not copy›
protected. 

Ten Day Trial Period. 
We’re so sure In-a• Vision will 

make you more pro›
ductive , we’ll give you 

-- ten days to prove it to 

Introducing ln•a•Vision �

ComRlex Drawing
Mad 

• engineer who. needs 
more productive 
drafting support. 
The designer 
who needs ver›
satility for alter›
nate ideas or 
quick revisions . 
The architect who 
needs to manage a 
variety of working 
drawings. And the 
businessman who 

and organization cha.its. 

Point. Click. Draw. 
Now all you do to create com›

plex technical drawings, systems 
designs, blueprints, diagrams, illus›
trations, and proposals is point , 

In-a •Vision’s mouse 
support, windowing, 
icons, and pull-down 
menus, you produce 
drawings more quick›
ly, accurately and effi›
ciently than ever before. 

In-a•Vision’s advanced tech›
nology includes many features not 
found on comparable systems cost›
ing thousands more. For example, 

(Most popular graphics cards. plotter.;; and prinlcn; sup(Xlrtcd . J 
Microsoft W indows compaliblc . Call for spec ific opcrJling 
environment requirements. 

dimension symbols, fill an area 
with your choices of predefined 
colors and patterns, as well as 
draw lines with multiple styles and 

multi-tasking to enable 
you to continue drawing while 
printing hard copies as well as edit 
multiple drawings simultaneously. 

MICROGRAFX� �
The Picture of Success. 

Inquiry 24 2 

yourself. If In- a• Vision doesn’ t 
improve your productivity, return 
it within ten days for a full refund. 

In-a• Vision will 

or for customer support , call 
(2 14) 234-1769 . MICROGRAFX , 
Inc ., 1820 North Greenville Ave›
nue , Richardson, Texas 75081. 

ln•a • Vision and MICROGRAFX an: trademarks of �
MICROGRAFX . lnc. �
Windows and Microsoft arc lradcmark..l of Microsoft . Inc . �

widths . Other features include 
overlays, predefined and user›
definable page sizes, rulers, 

grids, and symbol libraries. 

Multi-tasking 
in a PC-based 
CAD system. 

In-a• Vision uses 

make your complex 
drawing tasks sim›
ple and make you 
more productive. 
Satisfaction guar›
anteed. Dial 
800-272-3729 to 
order or for a free 

brochure. In Texas 
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mechanical component (e.g., a disk-drive 
head assembly) works itself out of align­
ment. when a bad spot appears on a 
magnetic recording surface (within its 
rated lifetime). when a normally reliable 
data-transmission link garbles a message. 
when oxide builds up on a mechanical 
keyboard switch causing it to stop work­
ing, when a potentiometer (e.g., in a joy­
stick) wears out prematurely, when sup­
posedly nonvolatile (battery backed-up) 
memories get shuffled. when metal or 
plastic fatigue causes a part in tension to 
fail (various printer components are prone 
to this one). and even (remember this?) 
when a card reader chews up a punched 
card because of a frayed edge created by 
prior passes through the reader. 

Some people will likely object to this list 
on the basis that all these errors have 
some cause external to the computer 
itself. Some possibilities are: an error 
made during manufacture. a cosmic ray 
striking an integrated circuit. static elec­
tricity, or an oversight in the design. 

But. to be fair. realize that human errors 
have their external causes as well. A pro­
grammer may be distracted by a phone 
call and return to his terminal with his 
thought pattern disturbed: he may then 
unknowingly introduce a bug into the pro­
gram. A looming deadline may mean that 
prerelease testing is cut short. Many other 
examples (some would say "excuses") can 
be found. 

Here I have been making the distinction 
between machine-based error and human 
error. Mr. Russell. however. simply refers 
to "computer errors:· Since most users 
(understandably) view the computer as an 
undifferentiated entity separate from 
themselves. it may be more appropriate 
to draw the distinction between computer 
error and user error. · 

It seems to me the computer did make 
a mistake in printing the $6539.97 phone 
bill. So what ·if the programmer pro­
grammed the fault into the software? The 
fact that the computer error could have 
been prevented by a programmer at some 
point in the development of the system 
does not change the fact that the com­
puter made the mistake. 

Of course. a computer is only a tool. If 
the operator or user enters wrong data or 
gives faulty commands. the direct result 
is his mistake (user error). 

If someone makes a mistake while creat­
ing a program. the result is a faulty pro­
gram. or in a larger sense. a flawed com­
puter. When that program is later ex­
ecuted. any wrong answers from correct 

(continued) 
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PC Paintbrush: �
Because lite is too short tor �
monochrome pie charts. �

Fun �
is the best thing �

to have. �
With PC Paintbrush,you can add color, flair, 
dimension and creativity to achart, apre›
sentation,or an otherwise dull day. From 
charts and graphs to serious computer art, 
our newest,generation 3.0 PC Paintbrush 
will cheer you on with features no other 
graphics package can match. 

Best of all, ifs easy to use.You don’t have 
to learn up to sixty commands,like you do 
with some products.If you can understand 
icons as simple as scissors, paintbrush, 
spray can and paint roller, you’re ready to 
start using PC Paintbrush. 

The pen is mightier
than the keyboard. 

None of history’s great artists drew with a 
keyboard,and you shouldn’t have to either. 
So PC Paintbrush is now available with a 
cordless PenMouse, to give you complete 
freedom of expression. Of course, it also 
supports regular mice, joysticks,graphics 
tablets, and is compatible with most 
graphics cards. 

PC Paintbrush also has abeautiful way 
with words.The text icon lets you write in 
any of eleven fonts, in nine sizes, with italics, 
outline, shadow and boldface variations. 

Whats more, with the new 3.0 PC 
Paintbrush,you can draw rounded boxes, 
rubber band curves and circles, and edit 
pictures many times larger than the screen. 

Are we making fun 
of 1-2-3fi?Whynot? 

For Lotus� users,PC Paintbrush’snew PIC 

Go on, live alittle. �

interpreterloads 1-2-3� and Symphony� 
charts and graphs at your equipments 
best resolution, from an IBM EGA� (640 
X350 X 16 colors) to a Number Nine 
Revolution� (512X512X256 colors). 

With our FRIEZE� frame grabber you 
can pull graphics created by any program 
right off the screen into PC Paintbrush.So 
you can take your Paintbrush and pallette 
anywhere, improving the looks of things 
as you go.And having a lot of fun on the 
way. In addition,our optional presentation 
package, PC PRESENTATION, allows you to 
program your graphics into a first class 
presentation with fades, zooms, quick 
cuts and animation. 
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PC Paintbrush supports 19videagraphics 
cards and 30 printers and plotters. 

For more information on PC Paintbrush, 
call or write us at the address below,or ask 

� 

your computer dealer for 
ademonstration. 
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Z•SOFT 
PC Paintbrush 

Corporate Headquarters: 
ZSoft Corporation, 1950 Spectrum Circle,Suite A495, Marietta, GA 30067, 404/980-1950 

West Coast Sales Office: 
160 Sir Francis Drake Blvd., San Anselmo, CA 94960,415/456-0955 

PC Paintbrush is olrodemor1< of ZSoft Colporotioo_Lotus, 1-2-3,and Symphony are registered tmdemarl<s of Lotus DeYelapment Caporotion. �
IBM and Enhance Gmphics Adapter are registered lrodemorl<s of InternationalBusiness Machines,COip.Number Nine Revolution is a trodemar1< of NumberNineComputer COip. �
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U.S. POSTAL SERVICE 
STATEMENT OF OWNERSHIR MANAGEMENT 

AND CIRCULATION 
(Act of August 12, 1970, Section 3685, Title 39, 

United States Code) 

1 . Title of publication: BYTE 

2. Date of filing: October 1, 1985 

3. Frequency of issue: Monthly 

3A. Number of issues published annually: 13 

3B. Annual subscription price: $21.00 

4. Location of known office of publication: 70 
Main St., Peterborough, NH 03458 

5. Location of headquarters or general business 
offices of the publisher: 1221 Avenue of the 
Americas, New York, NY 10020 

6. Names and addresses of publisher, editor, 
and managing editor: Publisher, Harry L. 
Brown-70 Main St. , Peterborough, NH 03458; 
Editor, Philip Lemmons-70 Main St. , Peter­
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Smarte-70 Main St., Peterborough, NH 03458 

7. Owner: McGraw-Hill, Inc., 1221 Avenue of the 
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New York, NY 10020; College Retirement Equity 
Fund c/o Bankers Trust Company, 280 Park 
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1. Sales through dealers 

and carriers, streel 
vendors and counler 
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2. Mail subscriptions .. 316.859 306.236 
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D. Free Distribution by Mail, 
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UPDATE 

NEC Patches Compatibility Gap 

NEC Information Systems now offers an 
alternative to Herbert Stein's patch 
described in his " IBM Compatibility for 
the NEC APC Ill " (see the September 
BYTE. page 171 ). The SLE adapter board. 
priced at $I 50. and the accompanying 

software provide almost total compatibili­
ty without affecting the operation of stan­
dard APC software. NEC said. For more 
information. contact NEC Information 
Systems at 1414 Massachusetts Ave.. Box­
borough. MA 01719. 

BYTE’S BUGS 

Mr. Slaughter Is Not Depressed 

Don Slaughter of Seattle wrote to advise 
us of an improvement to the Macintosh. 
the Mini-Finder (see October. page 392). 
Our published version o f the letter said 
he was "depressed" by the upgrade. 

Ouicksort Corrected 

The truth is. Mr. Slaughter was not 
depressed but impressed. We apologize to 
Mr. Slaughter. and we hope our error did 
not leave him depressed. We are certain 
it didn't leave him impressed. 

There is an error in the Ouicksort algo­
rithm as it appears on page 108 of the 
September BYTE (see "An Analysis of 
Sorts" by Jonathan Amsterdam. page 105). 
If the first element is chosen as the pivot. 

as the text suggests. the algorithm will not 
work. The solution is to swap the pivot 
with the last element of the array before 
partitioning. The corrected algorithm is 
shown in listing I . 

Listing I: The corrected Ouicksort algorithm . 

Ouicksort. 
Input: an array A, with items from 1 to n. 
Output: the same array, sorted. 
begin 

choose a pivot; 
swap the pivot with the last element in 

the array; 
partition in the list so that all 

items < - pivot are < = 
Ouicksort A from 1 to i - 1; 
Ouicksort A from i to n; 

end. 

BYTE’S BITS 

Public-Domain Powerhouses, Please 

BYTE is planning a theme issue on public­ public domain. please contact Jon Ed­
domain powerhouses. If you have. or are wards at BYTE. POB 372 . Hancock. NH 
working on. a worthy application or utili­ 03449. (603) 924-9281. He needs to hear 
ty that you are willing to place in the from you before the end of January. 
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W•H•A•T’S N•E•W �

SPECIAL REPORT 

Turbo Lightning Provides Fast Access �

By itself. Turbo Lightning 
from Borland Interna›

tional is a flexible spelling 
checker/thesaurus program 
for the IBM Personal Com›
puter and compatibles 
However. as the first ele›
ment of the Turbo Lightning 
Library. the program repre›
sents a gateway to a wide 
range of future applications. 
Its word-oriented search 
mechanisms could be used 
as the nucleus for a variety 
of sophisticated data›
retrieval systems. 

BASIC OPERATION 
The initial release of Turbo 
Lightning is a memory›
resident program that 
checks and corrects spelling 
as you type. It monitors 
your keystrokes and com›
pares each word to those in 
a RAM-based dictionary. 
(When you install the pro›
gram. you can choose one 
of several word lists. ranging 
from approximately 10.000 
to 130.000 words. The size 
of the dictionary determines 
the amount of memory the 
program occupies. In the 
minimum configuration. Tur›
bo Lightning consumes 78K 
bytes: the maximum is 236K 
bytes.) If the program can’t 
find a match for what you 
have entered. it beeps. You 
can continue writing. or you 
can request a listing of alter›
nate spellings. Using a 
sound-alike algorithm. Turbo 
Lightning builds a list of 
possibilities. which it 
presents in a window. You 
can scroll through the list 
and select a replacement. 

Executing the ’commands 
of the application program 
you ’re using. Turbo Lightning 
moves back to the begin›

ning of the incorrect word. 
deletes the word. and makes 
the substitution. Even if you 
have chosen one of the 
smaller word lists. Turbo 
Lightning lets you go to the 
disk and seareh the largest 
dictionary. A "full-screen 
check" command highlights 
all unknown words on the 
screen: as Turbo Lightning 
can correct only words 
stored in an 80-character 
keyboard buffer. the check 
is a simple way to remind 
yourself of uncorrected 
words. 

You can also ask to con›
sult the thesaurus. Starting 
with either your original 
word or any of the alternate 
spellings. Turbo Lightning 
can derive a list of :words 
with similar meanings. The 
replacement routine is the 
same as the one already 
described. 

Turbo Lightning comes 
with 11 preset "environ›
ments" that allow you to 
use it while working with 
any of five popular word 
processors (WordStar. 
pfs:Write. MultiMate. Word. 
and Displaywriter) . LDtus 
1-2-3 . BASJCA. Turbo Pascal. 
SideKick. DOS. and modem 
communications (straight 
ASCII) . You can customize 
and rename any of the en›
vironments to match your 
primary software. 

The program is operated 
with pop-up menus (similar 
to those used by Borland’s 
SuperKey utility) and with 
single-keystroke "hot" keys. 

THE DICTIONARY 
A Turbo Lightning dictionary 
is compressed using several 

techniques. First. a 
character-frequency analysis 
identifies frequent letter 
combinations in the entire 
word list. The combinations 
are reduced to bit patterns. 
Next. allowable suffixes and 
groups of suffixes are 
assigned bit codes. Finally. 
because the words in the 
dictionary are stored in 
alphabetical order. a word 
can be abbreviated to a 
record of the changes from 
the previous word. 

Searches through the dic›
tionary are speeded by in›
dexing. The program uses 
the first letter of a word to 
isolate a region of the word 
list. then it uses the second 
letter. and so on. Only a few 
full words are actually 
scanned during a search. In›
dices can be nested. so 
disk-based dictionaries can 
be much larger than resi›
dent ones with little loss of 
speed. 

THE IMPLICATIONS 
By combining data compres›
sion with multilayered index›
ing. the Turbo Lightning 
system can be used to pro›
vide quick access to any 
data organized in dictionary›
like fashion. In the same 
way that the word list can 
be used as a key to the 
thesaurus. it could be used 
as the key to an encyclo›
pedia or database. Going 
one step further. if the initial 
dictionary were replaced 
with a list of proper names. 
for example. a link could be 
made to addresses or 
phone numbers or employ›
ment records. The full›
screen-check feature would 

by Ezra Shapiro 

provide cross-referencing 
capability. 

Because the Turbo Light›
ning program generates a 
unique "word number" for 
every word in the dictionary. 
it could be used to develop 
on-the-fly data compression 
for communications. The 
sound-alike techniques 
coupled with the thesaurus 
could serve as the basis for 
an Al-like approximate 
query language. 

THE FUTURE 
The Turbo Lightning Library 
will be a collection of inter›
related products capitalizing 
on this potential. Borland 
plans to release a package 
of word games based on 
Turbo Lightning. including 
source code in Turbo Pascal. 
early in 1986. The source 
code will illustrate tech›
niques for interfacing exter›
nal programs to the Turbo 
Lightning engine. Also in the 
first quarter of 1986. 
Borland" will begin 
publishing reference works 
that utilize the engine for 
access. By the third quarter. 
Borland hopes to market 
compression/indexing 
utilities that allow you to 
convert your own data into 
Turbo Lightning format. The 
company is also open to 
licensing the technology to 
other software firms. 

Turbo Lightning comes 
with an installation program. 
several Random House dic›
tionaries. and the Random 
House Pocket Thesaurus. It 
costs $99.95 . Prices for 
future products have not 
been determined. Contact 
Borland International Inc .. 
4 5 8 5 Scotts Valley Dr.. 
Scotts Valley. CA 95066. 
(408) 438-8400. 
Inquiry 600. 

{continued) 
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WHATS NEW �

AT&T’s 80286-based 
System Merges UNIX 
with MS•DOS 

A T&T Information 
Systems has released a 

version of the PC 6300. its 
IBM PC-compatible desktop 
computer. The new system. 
called the PC 6300 Plus. fea­
tures a 6-MHz 80286 pro­
cessor with no wait states; 
it's said to run approximate­
ly 2 5 percent faster than the 
IBM PC AT. AT&T said its 
new machine runs all soft­
ware for tne IBM PC or AT. 
including Microsoft's Flight 
Simulator. 

The distinguishing feature 
of the PC 6300 Plus. how­
ever. will be its implementa­
tion of the UNIX operating 
system. In the first quarter 
of 1986. AT&T will release a 
full version of UNIX System 
V for the machine. This im­
plementation is said to in­
clude advanced versions of 
many of the same easy-to­
use features of AT&T's UNIX 
PC In addition. because of 
a hardware unit called OS 
Merge. this edition of UNIX 
can run all MS-DOS applica­
tions as one of several con­
current UNIX tasks. AT&T 
claims that OS Merge allows 
MS-DOS software to "think" 
it has complete control over 
the system. thereby allowing 
almost complete compatibili­
ty with IBM PC software. 
This software, including 
Flight Simulator. can run 
under UNIX with a· perfor­
mance penalty of only 
about I 5 percent. 

Under single UNIX tasks. 
the PC 6300 Plus is said to 
be about 20 percent slower 
than the UNIX PC which 
uses a 68010 processor. 
Under multitasking situa­
tions. the difference is even 
greater. 

The combination of the 
new rendition of UNIX with 
OS Merge allows some in­
teresting capabilities: You 

AT&T's PC 6300 Plus. 

can call both UNIX and MS­
DOS applications from the 
same menu. UNIX and MS­
DOS files reside on the 
same area of a disk. and 
they can be accessed by ap­
plication programs under 
either operating system. 
Data can be piped from a 
UNIX program to an MS­
DOS program and vice 
versa. And MS-DOS files can 
take advantage of the robust 
set of file attributes and 
protection facilities available 
to UNIX files. 

The PC 6300 Plus comes 
with 512 K bytes of memory. 
with sockets for an addi­
tional 512 K bytes on the 

motherboard. Expansion 
boards with 2 megabytes of 
memory reportedly will be 
available soon and will allow 
a maximum internal memory 
of 7 megabytes. 

The machine has one 
seria l and one parallel port 
and seven expansion slots 
compatible with the IBM PC. 
Three of these slots are 
compatible with the PC 
6300. The new system also 
has a socket for an 80287 
numeric coprocessor. UNIX 
utilities will be available to 
take advantage of the 80287 
chip. 

AT&T is selling a new key­
board as an option for both 
the PC 6300 Plus and the 
older PC 6300. The key­
board has a Selectric-style 
key layout; it's similar to that 
of the IBM PC AT except 

that the function keys are 
laid out horizontally above 
the other keys The older PC 
6300 keyboard. which re­
sembles the IBM PC key­
board. is also available. 

The PC 6300 Plus comes 
in two configurations: The 
hard-disk model features a 
20-megabyte hard disk. a 
1.2-megabyte or a 360K-byte 
floppy-disk drive. either 
keyboard. and a mono­
chrome monitor wi th high­
resolution graphics and text 
capability. This version wi ll 
sell for $63 20. A floppy­
disk-based system. which in­
cludes all the above except 
the hard disk and features 
both types of floppy-disk 
drives. will sell for $5095. 
Either system is available 
with a color monitor for an 
additional $650. MS-DOS 
version 3. I with BASIC sells 
for an additional $65. When 
available. the UNIX operat­
ing system will sell for ap­
proximately $395. An up­
grade is available to owners 
of the PC 6300 for $2995. 
Contact AT&T Information 
Systems at (800) 247-1212. 
Inquiry 601. 

-Ricft Malloy 

MC68000 Plug-in 
Board with Full 
UNIX System V 

M otorola is now selling 
a 68000-based plug-in 

CPU board for the IBM Per­
sonal Computer. The 
PC/68000 hardware consists 
of a 10-MHz 68000. an 
MMU (memory management 
unit) . a cache. and 2 
megabytes of dual-ported 
RAM. The accompanying 
software contains a com­
plete System V/68 operating 
system as well as an 110 
kernel and diagnostics. (The 
System V/68 was derived 
from and is functionally 

(continued) 
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equivalent to AT&Ts UNIX 
System V. M68000 version.) 

While System V/68 runs on 
the PC/68000. PC-DOS run­
ning on the 8088 (or 80286 
in the AT) handles the 
68000's 1/0 requests. Press­
ing the Alt-M key combina­
tion switches between 
System V/68 and PC-DOS. 
Motorola uses buffering and 
cache memory in both the 
main PC and on the . 
PC/68000 card to let the 
68000 run at top speed. 
Files may be transferred 
either way between the two 
systems. 

At the same time that the 
new PC/68000 promises to 
transform IBM PC hosts into 
68000 development systems. 
Motorola is terminating 
some of its older 8-bit and 
16-bit development support 
systems. After December 31 
of this year. Motorola will 
not accept orders for the 
EXORmacs 16-bit develop­
ment host and peripherals: 
EXORciser 8-bit develop­
ment host. peripherals. and 
plug-in expansion boards: 
EXORset 8-bit development 
host and peripherals: VMC 
68/2 microcomputer system 
and peripherals; several 
other hardware development 
stations. bus state analyzer 
personality modules. evalua­
tion modules. system 
analyzers. and all associated 
software for those products. 

The PC/68000 can be used 
with IBM PCs that hcive at 
least a JO-megabyte hard 
disk. The complete PC/ 
68000 module [hardware 
and software) carries part 
number MPCKN2M and a 
list price of $4 500. Contact 
Motorola Semiconductor 
Products Inc .. POB 209 12. 
Phoenix. AZ 85036. [800) 
521-6274 . 
Inquiry 602 . 

Planar Systems· EL83 58 M flat-panel display. 

Flat-Panel Display 
for MS-DOS 

P lanar Systems· EL83 58 
M is a flat-panel 

monitor with an elec­
troluminescent display for 
MS-DOS machines. It has a 
resolution of 640 by 200 
pixels. providing 83 lines 
per inch within a 5- by 
8-inch active matrix. Each 
pixel is individually address­
able and has a pixel aspect 
ratio of 2: I. 

A complete EL8 358 M. in, 
eluding the electrolumines­
cent panel. driver and con­
trol electronics. bezel. frame. 
and connector. is 5. 7 inches 
high. I0.3 wide. and 0. 5 5 
deep and weighs 16 ounces. 
It is not affected by electro­
magnetic environments and 
wi ll run in temperatures of 0 
to 5 5° Celsius. Planar said. 
It can withstand shocks of 
100 Gs on all axes and 
storage temperatures of - 40 
to 75 ° Celsius. 

The system uses patterned 
indium tin oxide and 
aluminum electrodes around 
a layer of bright yellow emit­
ting phosphor. It requires a 
12-volt power supply to 
operate. 

An EL83 58 M developer's 
kit. including a monitor. a 
cin;:ular polarizer. and a 
power supply. costs $17 50. 

Conta(t Planar Systems Inc .. 
1400 Northwest Compton 
Dr.. Beaverton. OR 97006. 
(503) 690-1100. 
Inquiry 603. 

Keyboard System for 
Visually Handicapped 

T he Audiodata/IBM PC 
Keyboard from Frank 

Audiodata GmbH of West 
Germany uses tone and 
speech capabilities to make 
the IBM PC accessible to 
blind and visual ly impaired 
users. The system generates 
different tones depending 
on the type of data at the 
cursor's screen location. To 
position the cursor. you use 
sliding switches that corre­
spond to the horizontal and 
vertical axes. 

The vertical switch is on 
the left-hand side of the 
Audiodata keyboard. next to 
the function keys. Moving it 
from top to bottom yields a 
series of tones that tells you 
whether lines are blank or 
full of text. The horizontal 
switch is below the space 
bar. Moving it left and right 
yields tones that indicate 
letters. spaces. numbers. and 
punctuation marks in a line. 
By moving the switches and 
listening to the resulting 

tones. you can tell how 
many characters of what 
type are at what position on 
the screen. 

The keyboard contains a 
Votrax SC-01 speech pro­
cessor. so you can lit.erally 
have the system read a por­
tion of text out loud. Press­
ing a button on the vertical 
switch tells the system to 
read the line of text that 
corresponds to its position. 
Using the vertical and the 
horizontal switches to­
gether. you can have the 
system read or spell par­
ticu lar words. 

The Audiodata keyboard 
works with standard or 
large-print monitors or with 
no monitor at al l. It comes 
with a 6-inch add-in card 
and the system software for 
$34 50. Contact Maryland 
Computer Services. 2010 
Rock Spring Rd.. Forest Hill. 
MD 21050. (301) 879-3366. 
Inquiry 604. 

C Compiler for 
Apple Ile 

T he C++ Compi ler is a 
complete C compi ler 

for the Apple lie that 
generates pseudocode; it in­
cludes an assembler to con­
vert that pseudocode to 
6502 assembly language 
and a 6502 native code 
assembler. A pseudocode 
interpreter allows the com­
piler's output to be im­
mediately tested without 
generating native 6502 
code. The interpreter can 
also be used to distribute 
large programs more com­
pactly if execution speed is 
acceptable. 

C + + contains all the 
features of C as defined by 
Kernighan and Ritchie. ex­
cept that floating-point 
arithmetic is not supported. 
Extensions and enhance­
ments. such as enumerated 
types. structure and array 

[continued) 
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NEW FROM BORIAND! �

Borland introduces Turbo Lightning™�
the fastest, most amazing�

information system since your brain �
You can now find out everything in a flash . 
With instant acces.s to electronic versions of the 83,000 word 
1lirbo Lightning'" Random House® Speller & Word List; the 
50,000-word 1lirbo Lightning Random House Thesaurus'" 
and the soon-to-be-released 7lirbo Lightning Encyclopedia'" 
- and to an astonishing array of electronic reference books 
which fonn Borland's new 1lirbo Lightning Library'". 

Hitting one key on your IBM® personal computer - taps 
you into this new electronic age of instant infonnation. 

You get the right word, the right spelling. the right name, 
the right addres.s, right now. 

What we've done has been called "Artificial Intelligence," 
we simply call it " 1lirbo Lightning. " This infonnation 
revolution - driven by 1lirbo Lightning - means that the 
way you loo.k things up is definitely looking up. 

No matter what program you're running, 
Turbo lightning instantly checks your 
spelling as you type. You could be running 
WordStar®, MultiMate'", SideKick®, Microsoft® Word, MCI 
Mail®, CompuServe®, or whatever, because as you work, as 
you write, 1lirbo Lightning is waiting in the wings, watching 
how you spell every word, but not getting in the way of what 
you're doing. 

So how does it work? Let's say the word you meant to 
type was "RIGHT," but you accidentally typed 'RIHGT," 
which is wrong. What happens then' 

You immediately hear a 'beep,' so you know there was a 
boo-boo. You instantly see a window, that doesn't list 
"RIHGT" but it does list 'RIGHT' and its sound-alike words. 
So your screen looks like this: 

ri hgt 
Sound Alike Words==== 

A r I g h t 

· B: ri ghts 
C: ri ghted 
D: r i ghtly 
E: reli ght 
F: ri ghter 
G. �Add word to auxiliary dictionary �

PgUp or PgDn for more words �

So you move your cursor to "A," which is the right 
"right," hit Return and the spelling mistake is instantly 
fixed. And the program you were working on'has continued 
to run while you did a little spelling sidetrip with Turbo 
Lightning. (If )OO'd rather not remember )TJUr Spelling irades in sc/IOOI, the 
beep might make )TJU �n�u�~�.� butyoo can ch-the �" �~�i�i�o�l�e�'�p�a�g�e �"� ovtion. ll>hich 
mems th:it when .• "'" finish .writing th< entire page, any spelling mimkes �~�;�/�/�b�e� 
highlighted. loo go in and straighten things out stmlght a110y). 

Lightning never goes away, is 100% �c�o�n�c�i�l�l�r�e�n�~� reliable, _ 
aecurate and �c�a�n�n�o�~� does ·not, will not 'crash & bum.' 

�Y�o�~�r� document, letter, report, spreadsheet is word peifect . 
and no one ever knows that yoo can't spell fo; beens. 

Turbo Lightn ing does a lot more than spell 
"right" �r�i�g�h�~� it also gives you instant 
synonyms. Because you also have 71Jrbo Lightning's 
Random House Thesaurus at your fingertips, you can really 
get to know your 'rights.' So back to the word "Right," but 
this time in the thesaurus. Type in "Right" and what you see 
in the on-screen window is: 

r i g h t 
Synonyms==== 

- Adjective ­
A: straight 
B: true 
C: accu rate 
D: s o u n d 
E: norm al �

. Noun -�
F: claim 
G: title 
H : due 
I : o wnership I 

PgUp or PgDn for more words f + 

So you instantly know more than one way to say, "The 
Boss is always right," which is handy if you get cornered 
and have to lie like that 

Not $500, not $400, not $300, not $200, not 
$100, just $99.95 for this instan t electronic 
miracle . Our succes.s is pretty simple. We're not greedy. We 
believe that it is better to sell hundreds of thousands of 
software programs at a reasonable price-instead of a few at 
prices that would make Jesse James blush. 

just $99.95 gets you into the 1lirbo Lightning l.ibrary­
which is an incredible deal when you look at what you're 
getting. You're getting the 'access system' - 11irbo 
Lightning-which is the "engine" that powers the whole 
'fl1rbo Lightning Library. You're getting the "engine" plus the 
83,000-word 'llirbo Lightning Random House Spetter and 
Word List; the 50,000-word Turbo Lightning Random House 
Thesaurus. And you're getting all that for an incredible 
$99.95! 

If you ever write a word , think a word or say 
a word, you need Turbo Lightning . we give you a 
60-day money-back guarantee and of course there's no copy 
protection. $99.95 isn't much to pay for a mistake-free life. 
Not to mention an education. No matter who you are or 
what you do, you need 'flirbo Lightning. '!11at $99.95 will be 
the best $99. 95 you ever spent on yourself or your company. 

Do yourself, your assistants, your secreta1y, your boss, your 
readers, your audience and your career a favor, get 'fltrbo 
Lightning today! 
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