












Circuit-Board-Artwork Software �
for the De ign 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 all 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. 

F 
Wintek Corporation Inquiry 384 

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 Iago are 
registered trademarks of Wintek Corporat ion. 
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A THREAT TO FUTURE SOFTWARE 

Last October Digital Research Inc. yielded 
to pressure from Apple and agreed to 
change its GEM software to decrease its 
resemblance to Apple Macintosh soft­
ware. (GEM is an operating environment 
for several MS-DOS- and PC-DOS-based 
computers that allows a user to interact 
with a computer via windows and icons 
rather than the usual text-only commands.) 
Let's ignore. for the moment. the uncer­
tain worth of a "visual copyright" (the legal 
term for Apple's copyrighting of the over­
all "look" of Macintosh software). Let's 
also ignore the ethics of Apple's actions. 
The point to focus on. instead. is that Apple's ac­
tions are to no one's benefit : Both the micro­
computer industry and Apple itself will 
suffer from their effects. 

Apple's actions will slow the growth of 
the microcomputer industry. which will 
hurt Apple by shrinking the potential 
microcomputer audience. Already. several 
small companies are worried that some 
project they're working on (and. often. 
they with it) will be cut down because it 
is "too Mac-like:· In addition. the success 
of Apple's tactics may encourage other 
companies to try similar actions. thus in­
creasing the paralysis and anxiety in the 
industry. 

These actions will stifle the incremental 
evolution that is at the root of any signifi­
cant growth in our industry. By "incre­
mental evolution" I mean the process of 
gradual improvement of a product type 
that eventually leads to a more robust. 
useful product. For example. Ashton­
1ate's Framework did not spring full-blown 
from the heads of the programming team 
at Forefront. It had its roots in Dan 
Bricklin's and Bob Franston·s VisiCalc 
spreadsheet. Sorcim's Supercalc (which 
added functions and sold to a market not 
supported by VisiCalc). Mitch Kapor's 
VisiPlot (which gave the distinctive high­
lighted menu bar now used in so many pro­
grams). the software integration of Lotus 
1-2-3. and the icons. windows. and pull­
down menus of-well. you get the point. 
If companies are afraid to go to market 
with what they think are incremental-but 
distinct-improvements on a basic design. 
we will become a stagnant industry 
bounded by the usual and comfortable. 
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According to Irving Rappaport. Apple's 
associate general counsel. Apple's intent 
is to prevent other companies from 
creating products that are easy to use 
because of their similarity to the Macin­
tosh. "If people look at it and say. 'Gee. 
that's like the Mac-I can operate that: 
when that's the result you get. it's over the 
line" of infringement of Apple's copyrights. 
The effect of this intent is to fragment the 
industry in the face of what was becom­
ing a de facto standard for human-com­
puter interaction. This lack of standardiza­
tion will cause many people to stay un­
interested in computers because they will 
have to relearn basic skills with each brand 
of computer they encounter. (Imagine how 
many people would drive cars if car manu­
facturers used different controls for every 
function in the car.) 

Apple might argue that. by claiming a 
larger slice of a smaller pie. it will still 
come out ahead. We believe that it will be 
hurt directly by its actions and will end up 
with a smaller piece of a pie that is itself 
smaller. Apple will. in effect.build a wall 
around its ghetto of Macintosh products. 
thus limiting its own growth and encourag­
ing people to "live" elsewhere. 

Texas Instruments' Tl-99/4A provides a 
good example. Tl announced that it in­
tended to directly profit from all software 
written for its machine by forcing third­
party software developers to publish their 
products through Tl. When a brave .few 
brought out 99/4 cartridges on their own. 
Tl added a proprietary chip to their car­
tridges that the computer required before 
it would run the enclosed software. Need­
less to say. the few developers working on 
99/4 software wisely turned to support 
other computers. 

The same may happen to Apple. IBM 
already sells over half the business com­
puters bought today. and IBM PC-compat­
ibles account for a fairly large slice of 
what's left. If Apple has been slowing the 
erosion of its market share to IBM with the 
Macintosh line (and I think it has). its cur­
rent moves will alienate software and hard­
ware developers. who will begin to lavish 
their creativity upon the more congenial 
IBM PC-compatible marketplace. And where 
innovation goes. the market will follow. 

Consider: IBM made its software and 

hardware architectures open. It allowed 
the development of innumerable hard­
ware clones. many far more similar to IBM 
products than GEM is to the Macintosh 
desktop; consequently. the IBM PC-com­
patible market far outdistanced its com­
bined competitors in less than two years. 
On the other hand. Apple is actively dis­
couraging not only copying but also bor­
rowing from its software design. It claims 
the sole right to benefit from a set of ideas 
that Apple itself has borrowed and im­
proved on (the most direct borrowing was 
from work done at Xerox PARC). Given 
these two opposing directions. what do 
you think will happen? 

A CALL TO ACTION 
We at BYTE call on Apple to recognize the 
long-term implications of its actions and 
limit itself to prosecuting cases where the 
alleged theft is not of " looks" but of ac­
tual program code. Barring that. we call 
on Apple to license its allegedly copyright­
able interface to markets that do not 
directly compete with its current or 
planned product line-if the licensing fees 
are reasonable. everyone will profit. 

If neither of these things happen. we call 
on the judicial system to hand down rul­
ings that reflect a strict interpretation of 
the visual copyright laws-that is. that a 
product is at fault only if it shows no dis­
tinguishing characteristics in appearance 
or operation from the alleged original; this 
would protect products that show incre­
mental evolution. We also call on the in­
dustry to do two things. The first is to 
stand up to Apple and see the case de­
cided on its legal merits. The second is to 
develop an alternative graphic interface 
and allow its wide adoption throughout 
the non-Apple computer community; in 
this way. the rest of us can get on with the 
business of making computers-in 
general-good enough that everyone will 
want to use them. 

[Editor's note: Apple maintains that the agree­
ment covers "only three specific products." but one 
of them is GEM Desktop. which defines the overall 
GEM environment. Also. according to Kathleen 
Dixon of Apple. the agreement includes any custom 
work ORI has done. including the modified GEM 
software that Atari uses in its 520Sf computer.[ • 

-Gregg Williams. Senior Technical Editor 
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•• new 32-bit. RISC (reduced instruction set computer) microprocessor design. Because RSRE 
wanted a reliable chip for use in weapons and nuclear power plants. the design team used 
mathematical-correctness techniques that compare a formal specification of the chip with 
the logical implementation. which they hope will guarantee an error-free architecture and in­
struction set. 

Also in England. a fingerprint-matching computer based on an array of 100 INMOS 
Transputers is being developed for the Home Office. When finished. the experimental 
system should run 25 times faster and cost one-fifth as much as the current system. which 
uses a minicomputer and vector processors. 

Vitesse, GigaBit Logic Announce LSI Gallium-Arsenide ICs 

Vitesse Electronics will develop gallium-arsenide (GaAs) versions of some Advanced Micro 
Devices 2900-series devices. which include microprocessors, controllers. and signal-process­
ing chips. AMD currently produces the high-speed parts using silicon bipolar technology; 
Vitesse expects that the use of LSI GaAs could enhance performance four to six times. 
Samples of the first components are expected in mid-1986. with full production starting late 
next year. 

Separately. GigaBit Logic announced GaAs multiplexer and demultiplexer (mux/demux) cir­
cuits that it says allow fiber-optic data transmission at up to I. 5 gigabits per second (gps) . 
or three times the current limits of silicon. Eight standard 13 5-megabit-per-second transmis­
sions can be combined in a single 1.1-gps signal. While the mux/demux circuits use about 
200 gates per chip, both GigaBit Logic and Vitesse plan to produce GaAs chips with more 
than IOOO gates in the spring. 

Kodak Proposes Tiny Magnetic Disk for Photographs 

Eastman Kodak, Rochester. NY, has lined up more than 30 companies-including Sony. 
Hitachi. and Fuji-to support its 47-mm (1.85-inch) floppy disk for storage of electronic still 
images. The BOOK-byte disk can store up to 50 images of 240-line NTSC video. Eventually, 
the disk is intended for use in cameras; for now. Kodak is working on a 35-mm film-to-disk 
transfer station for use in developing labs and a still-video player/recorder for the disks. 

Nanobytes 

To back up the newer 3Y2-inch hard disks, Data Electronics Inc. and 3M agreed on a 
smaller tape-cartridge format that will permit tape backup systems to fit in the same space 
as a 3 Yi-inch disk drive; drives using earlier r..i-inch tapes required more room. DEi and 3M 
agreed on two formats: a 120-inch-per-second (ips) 24-track 1/4-inch tape that stores 40 
megabytes and a 90-ips 12-track tape 0.15 inch wide that stores 20 megabytes . . .. TOI 
Software Ltd. has released a full Modula-2 compiler for Atari's 520ST computer. In 
England. the compiler is priced at £ 195 .. . . VMark Computer, Natick. MA. announced a 
database-management/application development system that can convert source programs 
for the Pick operating system to run under AT&T's UNIX System V. . . . Tull Tree Systems, 
Palo Alto. CA. announced the Jlaserprinter. a $400 laser-printer interface for its JRAM-3 
memory board for the IBM PC. The jlaserprinter uses the JRAM-3 's expanded memory to 
allow laser printers like Hewlett-Packard 's LaserJet to print high-resolution graphics quick­
ly . ... Micron Technology of Boise. ID, is offering 256Kcbit error-correcting DRAM chips. 
Configured as 64K by 8 bits, the chips cost approximately $6 in quantities of I 00 . 
Novell Inc.. Orem, UT. announced System Fault Tolerant NetWare software for IBM AT-based 
LAN file servers. providing three distinct levels of protection from hardware faults . . .. AST 
announced the Shared Resources Network. a new 5-megabit-per-second LAN, which can be 
made compatible with IBM's PC Network by using AST 's NETBIOS software. Each $495 net­
work adapter card comes with a removable ROM chip that allows diskless IBM PCs to be 
connected to the network ... . Integrated Device Technology, Santa Clara . CA. announced 
plug-in replacements for Advanced Micro Devices 2900 bit-slice processor chips; the 
Microslice-family chips use from one-third to one-fifth of the power of the AMD chips . . .. 
Cermetek Microelectronics, Sunnyvale. CA. is offering the CH I 812A. a DAA component 
that provides a direct interface to both leased and dial-up phone lines. The DAA conforms 
to both FCC and Canadian DOC rules and is priced at $18.95 in 1000-piece quantities . ... 
Motorola 's new 68824 Token Bus Controller (TBC) chip fully implements the ISO Open 
Systems Interconnect data-link layer for networks: it also conforms to General Motors 
Manufacturing Automation Protocol specifications. . . . LSI Logic, Milpitas, CA. announced a 
CMOS gate array with 50,000 gates made of more than 500.000 transistors. 
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THE MAC AND THE OSI SIEVE 
BENCHMARK 
As I read the benchmarks in "The OSl-32 
Coprocessor Board. Part I: The Hardware" 
(August 1985. page 120). I noticed a miss­
ing system in the comparisons. the Apple 
Macintosh. Being a MacUser. I found this 
disappointing. so I set up and ran the 
benchmarks on my 512K-byte Mac. My 
only significant change to the benchmarks 
used by OSI is the use of a base (pointer) 
register rather than a global variable for 
the arrays used. This change allows use 
of the Mac's ROM memory manager and 
does not represent a radical change to the 
routines. 

The OSI Sieve benchmark is not fully 
representative of a machine's Boolean and 
integer capabilities. calling for only three 
register variables and using no pointers 
Applications written by advanced pro­
grammers take better advantage of these 
tools. Accordingly. I used three versions 
of Sieve. calling them Sieve (same as the 
OSI Sieve). RSieve (using more registers). 

. and PSieve (using registers and pointers). 
The performance of these roughly repre­
sents the performance of inexperienced. 
intermediate. and advanced programmers· 

code. The Float and FLT benchmarks are 
transliterations of FORTRAN into C with 
some assumed register optimizations. See 
table I. 

All three forms of Sieve beat the IBM 
PC AT for n = 40.000 (and the AT could 
not run n = 80.000). This is due to the 
much higher costs for 32-bit integer/ad­
dressing arithmetic on the AT. needed for 
addressing large amounts of data and for 
most applications except games and 
graphics. Thirty-two-bit integers are stan­
dard on the Mac with the SoftWorks com­
piler. The single-precision Float bench­
mark for the AT with the 80287 floating­
point coprocessor is less than five times 
faster than the software floating-point 
coprocessor of the Mac. a surprising 
result. The hardware advantage of the AT 
did show up in the FLT benchmark. how­
ever. In 64-bit floating-point. the ATs hard­
ware was 12 times faster than the Mac's 
software. 

A quick note on the VAX timings. The 
VAX C compiler that I am familiar with 
automatically pointerizes loops such as 
the Sieve benchmark. PSieve is therefore 
the equivalent benchmark. and the Mac's 
speed in this benchmark is near that of 

Table I: Reader Hembree's benchmark results for the Macintosh. 

n Sieve RSieve PSieve 

8191 4.23 3.37 2.80 
20000 10.50 8.37 6.93 
30000 15.87 12.53 10.47 
40000 21.25 16.97 14.00 
80000 43.00 34.33 28.32 

Float (40000) 78.90 
FLT (256000) 1759.85 

the V AX-1117 50. particularly impressive 
since the 7 50 costs more than 30 times 
as much. I would like to see the perfor­
mance of more machines using the multi­
ple Sieve benchmarks since they test a 
wider spectrum of CPU architectures 
rather than reducing all to a common 
denominator. 

I have one complaint about the OSI ar­
ticle. It seems to have been written by 
Oefinicon Systems Inc .. and page 134 
reads like a full-page ad for OSI While the 
designers may understand the hardware 
better. I would like to also see an indepen­
dent review of the system by BYTE. 

WILLIAM L. HEMBREE 

Las Cruces. NM 

Definicon Systems replies: 
We did not think it was fair to include the 
Mac in the benchmark comparisons 
because it did not have a hardware 
floating-point accelerator. Mr. Hembree's 
own data shows that the Mac is JOO times 
slower than the OSI in floating-point ex­
ecution (Float and FLT benchmarks). 
Floating-point arithmetic is present in vir­
tually all application software. from sim­
ple spreadsheets to complex statistical 
packages. 

The Sieve benchmark we used was 
taken from fil'TE. In order to evaluate Mr. 
Hembree's newer versions. we compiled 
and ran them. To our surprise. the PSieve 
version reported an incorrect number of 
primes. We traced the problem to a dou­
ble increment of i in the second FOR 
loop. Without the fix. Mr. Hembree's 
pointerized version ran in 1.05 seconds 
on the DSl-32. When the problem was 
corrected. it took 1.43 seconds. I have 

[continued) 

Table 2: Definicon benchmark results. 

n Sieve RSieve 

8191 1.75 1.58 
20000 4.45 4.23 
30000 6.70 6.36 
40000 8.95 8.51 
80000 17.90 16.81 

Float (40000) 0.71 
FLT (256000) 16.45 

PSieve (corrected) 

1.43 
3.51 
5.33 
7.08 

13.95 

#of Primes 

1899 
4202 
6056 
7836 

14,683 

LETTERS POLICY: To be considered for publica­
tion. a letter must be typed double-spaced on one 
side of tFie paper and must include your name and 
address. Comments and ideas should be expressed as 
clearly and concisely as possible. Listings and tables 
may be printed along with a letter if tFiey are snort 
and legible. 

Because BYTE receives hundreds of letters eacFi 
month not all of tFiem can be published. Letters will 
not be returned to authors. Generally. it takes four 
months from tFie time BYTE receives a letter until 
it is published. 
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Crisp, clean, hardcopy graphics make dramatic im›
pressions. Now, with Houston Instrument’s PC Plotter, 
you have an affordable way to link the power of 
graphics to your personal computer. The PC Plotter 
produces quality graphics at a price you won’t mind 
paying . It allows you to produce vibrant line, bar, and 
pie charts using eight d ifferent colors on either paper 
or overhead transparencies. And you can create either 
8 1/2" x 11" or 11" x 17" graphics . 

Whether you’re a computer wizard or novice, the 
PC Plotter is simple to operate and can be used with 
virtually any computer on the market today . Plus, your 
graphics software choices are unlimited . Houston 
Instrument products are supported by a versatile 
collection of more than 250 graphics software packages. 

For example, just take a look at the above photo and 
you’ll see plots created by PFS: fi Graph, Lotusfi 
1-2-3,’’•’ Peachtree Business Graphics System/ '.i Design 
Intelligence/ " Energraphics,"’ and Smart Spreadsheet 
with Graphics. 

Make the most out of owning an IBM, fi Applefi or 
other personal computer . Give it a PC Plotter ... and 
give your presentations the visual advantage you need 
to win in business. 

Visit your authorized Houston Instrument dealer or 
local computer store today and ask for a demonstra›
tion of the PC Plotter. For more information, call us at 
800-531 -5205. Texas residents may phone (512) 835-0900. 
Houston Instrument products are designed, marketed, and 
manufactured in Austin, Texas . 

Du0m0CS0w �
1ns'trumen't 
Inquiry 406 4P019 
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ments for hardware projects based on 
three different 32-bit processors: the 
INMOS Transputer; the Acorn RISC 
Machine, and the Motorola 68020. 
Anyone interested should contact Phil 
Lemmons. 

We didn't publish the DSl-32 article 
without assuring ou15e/ves that the board 1 

would work. Phillip Robinson of our West 
Coast staff saw the DSJ-32 assembled 
and working before we published the ar­
ticle on it. Definicon also shipped us a 
DSl-32 board that functioned properly in 
an IBM PC here in our main office. Our 
technical staff edited the article. 

An independent review of the DSl-32 
is a good suggestion. We'd prefer to do 
that as a collaboration among as many 
DSl-32 users as possible. Those inter­
ested should contact Glenn Hartwig. 

COMPRESSING DATA 
Qi page 392 d the October 1985 BYTE 
(Letters). readers found an interesting 
"printing experiment" that surely could 
use more explanation Although it’s called 
a "high-density bar code" in its caption, 
the sample has little resemblance to a con›
ventional bar code image; rather, it ap›
pears to be a direct binary high-density 
representation of bits framed by an error 
detection/correction and timing format. 

A format like the sample printed has 
good prospects for delivery of machine›
readable data. I count about 64 informa›
tion bits in width (excluding error detec›
tion and framing information). with a den›
sity estimated to be 12 8 bits per inch. The 
same 12 8-bpi density seems to be used 
in the vertical direction. with a length of 
7.5 inches. Multiplying the numbers. we 
can estimate that the test patch repre›
sented some 61,440 bits. or about 7.5K 
bytes. Multiply that by 10 or so columns. 
and we have an apparent page capacity 
in excess of 75K bytes. For source code 
of programs. you’d probably want to use 
a token-compression scheme. In some ex›
periments I did in I 98 I with token-com›
pression techniques. I was able to achieve 
almost 3: I compression for large Pascal 
source programs. Thus. as a means of rep›
resenting a high-level language program 
with comments. your 7.SK-byte sample in 
October could represent the equivalent 
of over 20K bytes of uncompressed Pascal 
source text. A 20K-byte source program. 
while not large. is a significant chunk. 

There was another fundamental prob›�
lem with the bar code formats we printed �
a long time ago in BYTE. Those bar code �
formats were ugly to look at. The sample �

(continued) 
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Highway 603, P.O. Bo x 387, Bay Saint Louis, Mississippi 39520 
Phone: 601 -467-8231 Telex: 910-333-1618 (BAYTECH) 
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Cauzin's use of a near-infrared sensor 
in its reader gives the Softstrip some in­
teresting properties. The sensor emits a 
near-infrared beam of light. which heats 
the carbon used in black ink and photo­
copier toner; the receptor portion of the 
sensor measures the slight heat increase 
ofa dark area. With this method of sens­
ing, you can write with colored inks (or 
spill coffee. tea, or cola) on a Softstrip 
and not impair its ability to be read. How­
ever. writing across a Softstrip or print­
ing it on multicolored paper is an effec­
tive way of copy-protecting it-any at­
tempt to photocopy it will result in extra 
photocopy toner deposits that will 
render the Softstrip unreadable. 

The Softstrip format was designed to 
be reliably readable, even in Jess than 
ideal conditions. In its medium-density 
mode. each line of the Softstrip (past the 
obvious header information at the top} 
represents 4 bytes (32 bits) ofdata. Each 
bit of data is encoded as what Cauzin 
calls a dibit-a white square followed by 
a black represents a I bit. and the op­
posite represents a 0 bit. (Because of this. 

4 bytes ofdata are represented as a line 
of64 black and white squares.) 1Wo pari­
ty bits are on either end ofa line of Soft­
strip data . A clever scheme of using one 
bit for parity of the even bits and the 
other for parity of the odd bits-plus a 
checksum on each line and the method 
ofscanning (discussed belowJ-gives the 
Softstrip Reader a I in JO billion chance. 
according to Cauzin. of making an un­
detected error. 

With an effective accuracy of 0.0000! 
inch. the scanner scans in increments of 
0.0025 inch. Jn a medium-resolution Soft­
strip. each line of data is 0.001 inch high; 
this means that each data lineisscanned 
four times. each in a slightly different 
place. The sensor integrates the density 
of each half of the dibit and decides the 
bit's status based on the multiple ver­
sions of this information. Cauzin claims 
that this method is much more immune 
to errors than a system that would sim­
ply watch for the density t.ransition in the 
middle of a dibit. 

The Cauzin system does not do any 
data compression. but there are 

il �

numerous public-domain programs that 
compress and restore arbitrary files. As 
Mr. Helmers points out. such compres­
sion could effectively double or triple the 
amount ofdata that a Softstrip could en­
code. It is conceivable that a single Soft­
strip (9.5 by 0.625 inches) holding com›
pressed data could encode as many as 
five pages of high-level language source 
code! 

Cauzin hopes that its product will 
become widely accepted and that Soft­
strips will become a common form of 
low-cost software storage. We are en­
thusiastic about the product and wish the 
company well. We look forward to the 
day when the Softstrip format is in wide 
enough use to merit its inclusion in BYTE 
listings. 

INTEL:S BENCHMARKING 
STRATEGY 
There has been a lot of discussion lately 
(particularly on the UNIX Usenet news net›
work) concerning Intel’s recent advertis›
ing campaign comparing the Intel 80286 

(continued) 

tions with over 35,000 devices in the field. 
Put an HEI "Fast-Point" pen to work on 
your PC. (From $140 to $195)HEiine. 
(HE! is a major :mpp,ier of OEM graphics terminal light pens.Victoria, MN 55386 • 612443-2500 
Call or write for info rmation.J 

•R egistered Trademark of International Business Machines 

Speed up data entry with HEl’s 
"Fast-Point"� light pen for IBM* 
PC computers and compatibles. 

Ideal for cursor control, menu and 
icon picking, interactive graphics, and 
other data entry tasks. 

"Fast-Point" plugs into the IBM PC 
color graphics board light pen port, or 
monochrome graphics board light pen 
port where applicab le. It’s compatible 
with standard IBM BASIC light pen 
statements and functions. HEI light pens 
are sold with technical documentation, 
and implementation software on diskette. 

HEI is a leading supplier of high›
performance light pens for computer 
graphics, CAD, CAI and other applica›
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henyou 
positively 

custom 

Reliability 
is your obvious first requirement in 
this vital link between your product 
and the outside world. At Ven-Tel 
-with 12 years experience and 
millions of modems designed and 
shipped-we don't take reliability 
for granted ... so you can. 

Compatibility 
with industry standards.All Ven-Tel 
modems utilize the industry stan­
dard ''.A.T" command set, guaran­
teeing compatibility with virtually all 
types of software. And every Ven-TeI 
custom modem is fully compatible 
with our complete line of standard 
desktop and PC internal modems. 
We also meet Bell 212A and 
CCITI V.22bis standards in speeds 
up to 2400 baud. 

Quick Turnaround 
is more than a phrase to us.We've 
built a reputation for meeting prod­
uct deadlines among some of the 
nation's largest and most demand­
ing manufacturers. From start to 
finish in as little as 90 days,Ven-Tel 
can help you get your product to 
market quickly. You can even begin 
development using our standard 
modules while your design is 
being finalized. 

•1akeagood �
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absolu-1»; 
needreliable 
modems... �

Customizing 
your modem is your choice. From 
our standard off-the-shelf boards, to 
complete custom design, to licens­
ing our proprietary CMOS chip 
design (for quantities in excess of 
100,000 annually), we guarantee the 
right modem solution based on 
your deadline, design and volume 
requirements. Custom hardware 
configurations and firmware give 
you maximum freedom for inte­
grating the modem into your overall 
product design. 

Compact Size 
is an important requirement in 
applications like credit check ter­
minals, portable computers and 
trouble monitors. Ven-Tel modem 
density is state-of-the-art to provide 
excellent "real estate" value, with 
complete auto-dial/auto-answer, 
AT compatible, 212A modems-
in as little as 12 square inches. 
With power requirements as low 
as500mW 

Competitive 
Pricing 
makes the Ven-Tel custom modem 
package one definitely worth looking 
into. For quotations based on your 
modem specs or a discussion with 
our experienced OEM sales engi­
neers, call 800/538-5121 (outside 
California). In California, call 
408/727-5721.0r contact us for our 
custom modem brochure: 
Ven-Tel, OEM Products Division, 
2342 Walsh Avenue, 
Santa Clara, CA 95051. 
Inquiry 369 
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Inquiry 15 2 

Your waiting is over with the Universal Data Buffer › it frees your computer in 
seconds while it handles the printing of your file. 

And the Universal Data 
Buffer from HanZon is 
smarter than the average 
buffer. For one thing it has 
two inputs-one serial and 
one parallel, and two out›
puts-one serial and one 
parallel. Since all the ports - -
are active, it means the Universal Data Buffer can interface between serial and 
parallel devices › even at different speeds and protocols. All that is a bonus to 

its standard function › as a 64K buffer 
expandable to 256K. The buffer also 

has operator controls for 
selecting additional copies, 

and pausing. 

Call HanZon today for 
your nearest dealer: 
(206) 487-1717. 

Suggested Retail Price: $385 - 64K Buffer 
$59 - 64K Expansion Module 

HANZON DATA INC. • 18732 142nd Ave NE• Woodinville, WA 98072 
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LETTERS �

to the Motorola 68010 and 68020. Intel 
has published a document entitled "iAPX 
286 High Performance Benchmark 
Report " (hereafter referred to as "the 
report") to support its claim that the 
80286 offers superior performance over 
the Motorola 68010 and 68020 chips Both 
the advertising and the report use the 
benchmarks that appeared in my article 
("Benchmarking UNIX Systems." August 
1984 BYTE. page 13 3) as the basis for 
comparing the Intel and Motorola chips 

After studying the Intel report. I believe 
there are several problems with Intel's ap­
proach to benchmarking that should be 
addressed. While the problems presented 
below may not prove to invalidate Intel's 
claim. they do raise doubts as to the ob­
jectivity and impartiality of Intel's bench­
marking strategy. As author of the majority 
of the benchmarks Intel has used to make 
its claim. I feel compelled to discuss some 
problems with lntel"s benchmarking 
strategy 

On Jul y 22. 1985. I hand-delivered to the 
local Intel office a list of problems with its 
benchmarking strategy and reasons why 
I believe the company cannot legitimate­
ly make the conclusion it did. As of today. 
I have not received a satisfactory response 
to most of these issues. which are outlined 
below. 

I. The listing for the pipes.c benchmark as 
published in Intel's report is incorrect. If 
this listing is identical to the source code 
used to evaluate the 80286-based systems 
mentioned in Intel's report. then the pro­
gram will terminate prematurely. resulting 
in invalid timings. This listing is as it was 
presented in the August 1984 BYTE. How­
ever. an error was made on my part when 
I furnished the listing to BYTE. and a line 
was inadvertently deleted. I notified BYTE 
of the omission. and BYTE published a 
correction in the January 1985 issue (page 
14 ). Intel should have used the corrected 
benchmark. Intel has responded favorably 
to this error and has rebenchmarked its 
systems. I have been told that Intel will 
publish a correction. 
2. Intel admits that the benchmark data 
used for the Masscomp and Sun Micro­
systems machines is the data presented 
in the August 1984 BYTE. The BYTE arti­
cle was originally slated to appear in the 
February 1984 issue. Due to production 
delays. however. it did not appear until 
August. Although I have no precise record. 
the benchmark data I gave to BYTE is 
probably as old as. if not older than. 
December 198 3. This means that Intel is 

(conlinued) 
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. . Now you can go from appl1cat1on to application in a single key-· 
stroke. With RESIDENT;" the product that makes different Drograms mem01 
resident in your PC: Just name your own key to access yo r appliccitinn . 
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o W. Hunt, PC Tech Journal o 
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o ;'I highly recommend the [C; UTILITY LIBRARY" o 
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D. Deloria, The C Journal 
0 
° 

0 

LETTERS �

comparing benchmark results from 68010 . Masscomp machines clearly as being old 
machines over a year old to current 80286 and benchmarked current production 
benchmarks! Intel apparently did not machines. as it did with the Intel-based 
make an effort to benchmark current microcomputers. 
68010 machines other than the AT&T 3. The 80286-based microcomputers 
7300. More recent. but still dated. bench­ benchmarked all ran XENIX 3.0. The 
mark data I have shows that the Sun is Motorola-based microcomputers ran dif· 
much faster than reported in at least two ferent operating systems: System Ill. 
benchmarks. Intel should have noted the System V. and Berkeley 4. I BSD. The BYTE 
benchmark dates of the Sun and UNIX benchmarks. as stated in the August 

---------. 

"Offers many capabilities for a reasonable price" o 

�~�E�S�S�E�N�T�I�A�L�S� $100 
200 functions: video, strings, keyboard, directories, files, time/date and more. 
Source code is 95% C. Comprehensive manual with plenty of examples. Demo 
programs on diskette. Upgrade to THE CUTILITY LIBRARY for $95. 
THE[GUTILITY LIBRARY $185 
Thousands in use world wide. 300 functions for serious software developers. 
The CESSENTIALS plus "pop-up" windows, business graphics, data entry, DOS 
command and program execution, polled async communications, sound and 
more. 
ESSENTIAL GRAPHICS $250 
Fast, powerful, and easy to use. Draw a pie or bar chart with one function. 
Animation (GET and PUT). filling (PAINT) and user definable patterns. IBM color, 
IBM EGA and Hercules supported (more soon). NO ROYALTIES. Save $50 when 
purchased with above libraries. Available February, 1986. 
Compatible with Microsoft Ver. 3, Lattice, Aztec, Mark Williams, Cl-C86, 
Desmet, and Wizard CCompilers. IBM PC/XT I AT and true compatibles. 
lGliompiler Packages: Microsoft C- 319, Lattice or Cl-C86 compilers
-$329. Save $40 - $50 when purchasing compiler and library combinations. 
Specify Ccompiler and version number when ordering .Add $4 for UPS or $7for 
UPS2-day. NJ residents add 6% sales tax . Visa, MC, Checks. PO's. 

CE:;!! ESSENTIAL SOF WARE, INC
-llllllij- ii 

1984 article. are UNIX operati11g-system 
benchmarks. They are not microprocessor 
benchmarks and should not have been 
used as such. The consistently superior 
results obtained on the microcomputers 
running XENIX as compared to the micro­
computers running other versions of UNIX 
indicate that performance differences may 
be due more to differences in operating­
system software than to microprocessor 
design. For example. XENIX 3.0 uses an 
internal buffer size of 512 bytes; 4.2 BSD 
uses a 1024-byte buffer size. The pipes.c 
benchmark as published in BYTE does not 
take differing buffer sizes into account and 
3Ssumes a 512-byte buffer size. Read and 
write operations thus appear to be less 
efficient on the Sun as compared to other 
machines. In short. by not taking system 
differences into account. Intel did not 
employ the scientific method. Thus. there 
are too many unknowns for Cl conclusion 
to be reached. Intel should have bench­
marked a Motorola-based microcomputer 
running XENIX or an Intel-based micro· 
computer running something other than 
XENIX if it wanted to reach conclusions 
3bout CPU performance under similar cir· 
cumstances and operating systems. 

On a related issue. Intel's version of the 
other benchmarks used in the report are 
flawed some critically. The company's C 
translation of the Whetstone benchmark 
as published has two errors: 

I. It is performing one loop more than 
necessary in module three. This is actual­
ly a detriment to intel 's results. 
2. The Whetstone uses a single dimension 
array of four elements. These elements are 
correctly referenced using the subscripts 
0. 1. 2. and 3. Intel's benchmark uses the 
subscripts I . 2. 3. and 4. 

Intel's version of the Fibonacci recursion 
benchmark has a more substantial flaw. 
Because of an extra semicolon. the bench­
mark makes one iteration instead of the 
10 iterations. as implied in the listing. 

In all likelihood. the errors in the 
Whetstone benchmark did not significant· 
ly affect the results on the machines 
benchmarked in the report. However. 
because of these flaws the results from 
this industry-standard benchmark cannot 
be compared to data from other versions 
of the Whetstone. 

The same may be true for the errors in 
the Fibonacci benchmark. Both instances 
raise doubts as to Intel's knowledge of the 
C language. which it has specifically 
selected for comparing microprocessors. 

(continued on page 407) 
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1 Unit Cost of Goods 
2 1985 $200.00 
3 1986 190.00 
4 1987 175.00 
5 1988 150.00 

Microsoft®Windows has arrived. 6 1989 120 .00 .a. 
Foranyonewhousesacomputer 

in earnest, that is extremely good 
news. 

Windows gives you a practical 
way to integrate programs. It radi­
cally decreases the time it takes 
to move from one application to 
another. Dramatically simplifies 
the means of consolidating data from many The ability of Windows to change quickly 
different programs. from program to program logically and naturally 

And, as a graphical extension ofthe MS-DOS® magnifies the utility and productivity of the 
operating system, it gives you a highly visual personal computer. And is a recognition of the 
way to work and to organize your work. way people who exploit the power of PCs really 

In short, Windows brings efficiency to all those do their jobs. 
processes of personal computing which have till Breaking the 640K barrier. 
now been awkward, unwieldy, inconvenient. Just like you, Microsoft Windows can handle 

The joys of job hopping. several projects at the same time.Juggle assign­
With the advent of Windows, you can work ments. Deal with frequent interruptions. 

with multiple applications. And switch from And Windows will ignore the 640K limit of 
program to program with ease. your PC, especially if you have a hard disk, 

Start up with one application, then another, the Intel® Above Board, or expanded memory. 
and another. Leap back and forth between It will execute the rather neat trick of working 
applications as your work routine dictates. Then with more programs than memory can hold at 
pick up right where you left off. one time. 
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Spreading knowledge. 
Another great service Windows performs is 

accelerating the movement of information from 
one program to another. 

Collecting and combining that information 
is as simple as taking a "snapshot" of data in 
one program. Editing it. Then consolidating it 
with data from other programs. 

With Windows, you can enjoy the advantages 
of conventional integrated programs without 
their compromises. Because Windows lets you 
put together the applications that you know, and 
that get a job done for you. 

Choose your best word processor, spreadsheet, 
database-you name it. They're all there for you 
at a keystroke. 

Common ground. 
Finally, Windows is not only an 

immensely powerful tool for today, 
it's also a solid base for a new gen­
eration of Windows applications. 

As an introductory offer, two of 
these-Microsoft Windows Write 
and Paint-are included in the pack­
age. Along with more than a dozen 

other programs. 
In Windows applications you have a common 

interface which includes drop-down menus, 
dialog boxes, icons.Along with a richer envi­
ronment that allows you to mix pictures and 
text. And to summon different type faces and 
styles at a keystroke. 

Windows is a bridge between today's appli­
cations and the graphics based software now 
evolving. A way to work interchangeably with 
today's programs. And tomorrow's. 

If you're somone who uses personal comput­
ing as a natural part of your work life, who 
capitalizes on the productive powers of 
sophisticated applications, look into Windows, 
a new vision of what a computer can do. 
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Using your spreadsheet data, build a Lotus chart. 
Then capture it from the screen. And paste it into 
Windows Paint. 

) 

/Windows Write is a straightforward and able word processor.[) 
serves as the "great integrator" in Windows. The place where text 
and graphics from all your other programs are organized and 
formatted for presentation. What you see on the screen is what 
you'll get on the printout. 

Windows Paint is an illustrator's studio. A palette of graphic tools. 
Use Paint to create drawings and diagrams. Or, in this case, to 
enhance a 1-2-3 chart to emphasize your point. 

I 1 

ln-a-Vision, a Windows application by Micrografx, Inc., is a 
computer-aided design program. lts highly detailed technical illus­
trations are easily transferred to other Windows applications. 

Windows lets you freely combine information For a stunning presentation. 
from all your applications. And gives you the Windows provides an easy means of selecting 
means to organize, compose, format and print it. and gathering text and graphics from your 

Because Write and Paint are graphic programs. And then consolidating it all- text, 
programs, they brilliantly exploit the capabilities numbers, and images-in one application. 
of dot matrix and laser printers. When you're Windows Write and Windows Paint can serve 
satisfied with what you've done in Write, print it. as a staging area. There you highlight, expand, 



and compose text, charts, and illustrations have the means to transform a basic chart into 
drawn from a variety of programs. Then format something that communicates exactly what you 
it all for printing. want to say. Which you then transfer to the 

For instance, you can move data from Lotus letter being produced in Write. When you're 
�1�~�2�~ 3 and dBASE II into the Windows Write happy with content and composition, print the 
word processor. A chart from �l�~ �2�~ 3 can likewise page on a graphic printer just as you see it. The 
be pasted into Paint, a drawing tool. There you better your printer, the better the result. 
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7:45 AM. Early as usual. OpeningWindows lands you 7:55 AM. You've got a report due by the end of the 
in the MS-DOS Executive, the Windows command day.A comprehensive sales analysis. Bring up Multi­
center and file directory. Run the Windows Calendar plan® and R:BASE �5�0�0�0�~�)� Copy regional sales data 

1 
program and see what's up for the day. from R:BASE into Multiplan. 

1:30 PM. Market's closed. How'd you do? Open 
Terminal to dial Dow Jones News/Retrieval® and check 
the final quotes. Copy and paste them into Notepad. 

l'bbthl,Rnul t1: 
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1:45 PM. You did pretty well today. So use the 
Windows Calculator to figure your gains. Which you 
duly note in Notepad. Your good luck, however, 
requires a call to your tax attorney. A quick click brings 
up his listing in Windows Cardfile. Another click 
dials him automatically on your modem. 

One of the great beauties of Windows is that 
in the here and now you enjoy the benefits of 
computing's future path-graphically oriented 
software. Without giving up any of the appli­
cations you're happy with today. 

Windows integrates the DOS programs you're 
already using with a wide array of Windows 
applications. 

In addition to Windows Write and Paint, 
the package includes a collection of Windows 
desktop applications which you can use to 

manage your day-to-day activities. A calendar, 
cardfile, notepad, calculator, and telecommuni­
cations program, just to name a fe,v. Used 
together with your standard applications, they 
can handle an impressive list of office routines. 

Spend a day with Windows and the future 
of business computing falls into place. 

Windows isn't merely an operating environ­
ment. It's an extremely useful collection of 
applications. 

And because Windows runs most existing 



nevergive up aWindows office. �

10:30 AM. You've squeezed everything you can out 
of the numbers. Now open up Microsoft Chart. And 
let the pictures tell the story.When you've made a chart 
fit for presentation, capture it from the screen. 
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11:00 AM. Paste your finished chart into Windows 
Paint. Add borders, highlights, and illustrative detail. 
Not only more appealing, but more effective. 

·­

\ldte i s: sending your docunent I 
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1:55 PM. No sooner do you hang up, than your 
Calendar alarm sounds. Checking the Calendar, you 
find you've got a meeting at 2. 
3:00 PM. The meeting went on forever.About time 
you got back to that report. Copy the chart from Paint, 
and paste it into Write.It looks brilliant. Now write 
it so it sounds brilliant. 

standard DOS applications, it's ready to handle 
any job you need to do today. 

But Windows also represents a foundation for 
the future. 

The Windows interface establishes a common 
set of command conventions, drop-down 
menus, dialog boxes, and icons to standardize 
operations for all forthcoming Windows appli­
cations. Which means once you've learned one 
Windows application, learning the next one 
will be deja vu, not start from scratch. 

4:48 PM. Everything on screen is looking good. You're 
ready to print. Open Clock to confirm time.That's 
right, it's tight. Choose the Print command and send 
the document off to the printer. Open Reversi for a 
quick game while you wait. While you beat the clock 
you can try beating the computer. 
5:00 PM. Report printed impeccably. Tum it in and 
shut down for the day.After all, you were in fifteen 
minutes early. 

Windows Write and Windows Paint are the 
first examples of programs that embrace the 
standard. 

In-a-Vision, an impressive computer-aided 
design program by Micrografx, Inc., is another 
example. Many more are now being written. 

And because Windows runs standard DOS 
applications, you can look forward to the future. 

But you don't have to wait for it. 



The first reviews are in. �
Here's what they see in Windows. �

Prominent reviewers and industry experts 
have been eagerly awaiting the arrival of 
Microsoft Windows. 

Now they've had a good look. And we're 
pleased to record their responses to what 
they saw. 

''I'll bet on Microsoft Windows'.' �
Jonathan Sacks, West Coast editor of �
Popular Computing magazine. �

"You've got a clear winner .. '.' �
Stewart Alsop, editor and publisher of �
PC. Letter. �

''. .. Windows looks very good .. '.' 
Peter Norton, in his column in PC Week 9124185. 

Of course, all this is going to cost you: $99. 
A price that makes Windows the most 

startling value ever offered in software. 
A comparable collection of programs-a 

switching program, a graphic interface, desktop 
applications, a word processor, a drawing pro­
gram-could easily cost hundreds ofdollars more. 

Windows will instantly deliver you a more 
productive present. And a leap into the future. 

A future which, frankly, we have no interest 
in keeping exclusive. At this price, it looks to 
be arriving in a rush. 

Integration features: 

•Work with multiple applications and switch between them. 
•Run more applications than fit in memory at one time. 
•Consolidate information from standard DOS and 

Windows applications. 

Applications included: 

•MS-DOS Executive-DOS file management program. 
Run programs; format disks; copy, rename, delete files. 

•Calendar-Set appointments with optional alarm 
reminders; daily or monthly view. 

•Card file-Filing program; cards can include text or 
graphics, autodial capability.'' 

•Notepad-Text scratch pad/editor; time/ date stamp option. 
•Terminal- Telecommunications program; copy session data 

to other programs or capture to file; autodial capability.'' 
•Calculator-Common arithmetic operations, plus square 

root, percent, and memory. 
•Clock-Can be displayed anywhere m the screen. 
• Reversi-Strategy game; four levels of play. 
•Control Panel-Set time, date, communication ports, colors, 
add/delete printers. 

•Program Information File (PIF) Editor-Create or edit 
PIF f iles for .standard applications. 

•Print Spooler-Print files from Windows applications while 
running other programs. 

•Clipboard-View information copied from applications. 
• RAMDrive -Setup memory expansion cards as a 

RAM disk. 

Introductory offer also includes: 

•Windows Write-Graphics based word processor. 
•Windows Paint-A full-featured drawing program. 

''requires a Hayes compatible modem 

Windows will open your eyes. 
We invite you to visit your Microsoft 

Dealer and get a screenful of Microsoft 
Windows. We think you'll agree Windows 
is clearly a winner. 

Microsoft Corporation 
Bellevue, Washington USA 

Microsoft GmbH 
Munich DEUTSCHLAND 

Microsoft Pty 
Sydney NSW AUSTRALIA 

Microsoft Ltd 
Berks ENGLAND 

Microsoft Canada Inc 
Ontario CANADA 

Microsoft AB 
Sollentuna SWEDEN 

Microsoft SARL 
Paris FRANCE 

ONIX Microsoft 
Seoul KOREA 

Microsoft Far East 
Tokyo JAPAN 

Microsoft® Windows 
The High Performance �S�o�f�t�w�a�r�e�~� 

Microsoft, Mul1iplan an.I: X·tS-005 are rcgis1ered muiemarks :mlll 
Tu High Performance Software is a trademark of Mi crosoft Cor· 
porn1ion. 

The names of the people and companies used in this pic:ce are fie· 
ci! ious. Any rcscmblanc\.· to ac1ual p\.·ople or companies is purely 
coinci.lcrnal and unintentional. 



F·I·X·E·S A·N·D U·P·D·A·T·E·S �

Mac C Updated, OSORT Repaired 

Consulair Corporation wrote regarding 
Tim Field's review of five C compilers for 
the Macintosh (see the November 198 5 
BYTE. page 275). One of the compilers he 
evaluated was Consulair's Mac C version 
1.7. The company pointed out that Mac 
C version 4.0 came out in August 198 5. 

Consulair also noted an error in the 
OSORT benchmark (listing 7. page 292). 
Using its own version of a quicksort pro­
gram. with 16-bit integers. Consulair 
benchmarked version 4.0. the results of 
which are shown below (times in seconds). 
The source code for Consulair's quicksort 
version is available on BYTEnet Listings; 
telephone (617) 861-9764. · 

Normal Register File Size 

FRAME 0.10 O.Q7 13056 
POINTER 26.57 15 .17 13056 
INTMATH 5.05 2.68 13568 
SIEVE 6.33 4.40 13056 
QSORT 9.47 8.68 13312 
FLOAT 289.90 155.90 (extended) 13568 �
FIB 29.93 13056 �

Sorry, ha! 

Steve Ciarcia built a computer into a Frag­
gle Rock lunchbox (see the October 1985 
Circuit Cellar. page 86). Fraggle Rock is 
part of the world of Muppets. Mr. Ciarcia's 
staff dutifully contacted Henson Associ­
ates (whose letterhead reads "ha!" ), 
rightful owners of all Muppet likenesses 
and concepts. and asked for permission 
to use a photo of said lunchbox. The 
mavens of Muppetry graciously granted 
permission. 

However. we failed to acknowledge ha!'s 
granting of permission. We apologize to 
Henson Associates for this oversight. (Now 
will you please call off those large nappy 
creatures we've seen lurking menacingly 
around the offices?) 

Benchmark Bug 

We go back a ways with this one. An error 
has been found in the Turbo Pascal bench­
marks (July 1984 BYTE. page 267). The 
problem occurs in the Puzzle program 
(page 274). in a line near the bottom of 

Project Not Bug-Free 

Several bugs wiggled into Jonathan 
Amsterdam's "Context-Free Parsing of 
Arithmetic Expressions" (August 198 5 
BYTE. page 138). Antonio Salvadori, as­
sociate professor of computing and infor­
mation science at the University of Guelph 
in Ontario. sent us the following cor­
rections. 

On page 142, in the line that begins 
UNTIL c <>.there should be only one 
space inside the single quotation marks. 
Fourteen lines below that. a closing paren­
thesis is missing from the comment state­
ment. 

The variable savedChar should be ini­
tialized by savedChar : = chr(empty): at 
the beginning of the main program. 

the second column. The line reads 

pieceMax(1) := 1 +d•+d•d•3; 

To correct it. insert 0 between the first 
asterisk and the plus sign. 

A Paper-Tape Kind of Guy 

Roberto Denis. a BYTE charter subscriber issue (September 1985). The message Mr. Denis challenges readers who have 
in Plantation. Florida, decoded some of reads: HOPE TO HERE lsicl FROM YOU copies of BYTE's early letterhead, which 
the punched paper tape running across HARD CORE PAPER TAPE PEOPLE ALL had paper tape running across the top, to 
the page tops of our I 0th anniversary THIS TYPING BETTER BE WORTH IT. decipher the message. If there is one. 

San Francisco's Exploratorium Comes to New York 

The staff of the Exploratorium in San Fran­ The exhibit runs from January 31 and Science is located at 590 Madison 
cisco is packing up more than 80 interac­ through April 26. The IBM Gallery of Art Ave., New York. NY 10022. (212) 407-6100. 
tive exhibits and heading east. where 
they'll set up shop at the IBM Gallery of 
Science and Art in New York City. The ex­
hibition is designed to help people in­
crease their understanding of light. visual 
perception, and other phenomena of the 
physical world. 

Among the wonders are the "Distorted 
Room:· where people appear to shrink 
and grow in this room with no right angles. 
and the "Duck Into Kaleidoscope," which 
appears to create a crowd when only a few 
people are actually present. 

tlow To Access and Use BYTEnet Listings 

To access BYTEnet Listings, call (61 7) 
861-9764. When you get the carrier 
tone. enter two or three carriage 
returns so that our software can deter­
mine your operating parameters. 

0ptimum modem settings are 8 bits. 
>top bit. and no parity at full duplex. 
· 7 bits. I stop bit. and even parity 

at half duplex. Acceptable operating 
speeds are 300 or I 200 bps. At this 
time. BYTEnet Listings does not sup­
port 2 400-bps transmissions. 

The BYTEnet Listings software itself · 
is menu-driven. Programs may be 
downloaded using ASCII, Kermit. Tele­
Link. and XMODEM protocols. 
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Same System with 
20 MB Hard Disk 

$2085 

• 360kb Tandon Floppy 
• 10 MEG ADEPT Hard Disk 
• 256K RAM 
• All Controllers, Cables, Manual 
• 1 Year Warranty 

Monitor Not Included Many Options Available 

ATPLUS 
$3860 
20MB System 

Includes: 
o 1.2 MB Floppy 
o 360 KB Floppy 
o 512K RAM 
o 20 MB Hard Disk 
o Serial/Clock 

Same System 
with 32 mb 

$4071 
CJ All Cables, Controllers, Manual 

Monitor Not Included 

MORE �~�:�B�i�"�~�·� PC SYSTEMS FROM MAINSTREET 

<()SUPER PC 
• 256K RAM 
• 360K Floppy 
• 10 MEG 

• 640K RAM 
�~ �S�U�P�E�R� PC+ • 2 Floppy 

• 20 MEG HARD 
• �T�o�~�&�c�k�u�p� 

�~�p�.nnters 
EPSON FX-80+ ­ - - .. .. $299 
EPSON LQ-1500 . .... $929 
EPSON FX-185 ... .. .. $499 
EPSON LX-80 ........ $220 
TOSHIBA 1340 . . . _... $569 
TOSHIBA 351 . .. .... $1099 
TOSHIBA 1351 . . . . . .. $999 
TOSHIBA 341 ..... .. . $939 
NEC E•L•F .... . . . ... $449 
CITIZEN MSP-10 . .... $299 
OKIDATA 182 ... .... $239 
OKIDATA 192 . - ..... $349 
OKIDATA 193 .... .. - $549 
OKIDATA84 ....... . $759 

• T i\pe Drive 
• 135 Wt1tt 
• 640K RAM 

• 20 MB Hord Disk 
Slot Saver • Persyst Vid eo Combo 
• 2.360K Floppies • 3 Slots Availi!ble 

64K -
DRAMS 

�~�~�~�~�5� $35• AST6 PAK 
• 135 Wc.111 

Powl?r 
«'JPC 2/20 

ADEPT 
Dalo kleld AT 800 .. $689 

8.xk up pow.: r aXJ W.11111 
DataShlold XT300 •• • $369 
Da laSkio ld PC200 •.• $'285 
Dato hiold AT500 .• . $559 

Do1.Shl4ld 100 •••• • "' 
Da1aShiold SSS • • ••.• 549 
Do1aShiold S7,S •••• •• $36 

Sat 9-3 

o FAST 8086 Processor 
o 640K RAM 
o 20 MB Hard Disk 
o 2 -360kb Floppy 
o High Resolution Monitor 
o Basic 
o 1 Year Warranty 

8087-3-$129 
80284-$250 

20MB 
System 
$2999 

RODIME 
lOMB CDmPAa Portable 

$2466 

ORDERING INFO: All Mail: 1025 Main St., Bastrop TX 78602. 
We accept personal and corporale checks. No delay if driver's 
license and expiration included. Shipping is free on prepaid orders 
via UPS Ground. Air is extra. We accept VISA , MC. (Am. Exp. 
and Diner's Club = 3°0 surcharge.) We double manufacturer's 
warranty on all hardware. Software is not returnable. All goods are 
new. Inquiry 2 21 80186 



ADEPT �

$749 
ADEPT �

Personal �
Computer �

• 640K RAM 
• 360Kb Floppy 

• "Touch Type" Keyboard 
• 1 Year Warranty 

• Runs IBM'" Software 

30 Day Trial/ 100% Credit Towards IBM PC 

MONO/GRAPHICS �
BALANCE I �

$229 
• 720 x 348 Resolution 
• Parallel 
• Serial 
• Runs 1-2-3 

Balance II �
$299 �

Mono/Color Graphics �

HIGH SPEED �
TAPE BACK-UP �

$739 �
20MB 

Backs up 20 MB in 
less than 10 minutes 

60MB 

�S�i�m�~�r�~�~�~�A�R� �
QJC-60 

$1975 
• �80286 Microprocessor 
• � 1 Megabyte Motherboard 
• � 1.2 MEG Floppy Dri ve 
• � Hard Disk Controller 
• �"Touch Type AT" �

Keyboard �
• � Runs IBM PC, XT, �

AT Software �
• �8 Full-Size Expansion Slots 
• � 1 Year Warranty 

As'k About Our 30 Day Trial Offer 

AT E•X•P BOARD 

• �3MSRAM $289 
• Serial Port 
• Parallel Port 
• � For IBM or AD EPT AT 

HARD DISKS 
by ADEPT 

20MB 

$490 
• Half.Height 
• �Complete System 

10 MB-$390 
32MB-$695 

For really FAST access, call our 
hard drive specialist - 800-426-6246 





W·H·A·T'S N·E·W �

HP Computer 
Compatible with 
IBM PC AT 

T he Vectra PC from 
Hewlett-Packard is an 

80286-based computer com­
patible with the IBM PC AT. 
The Vectra's processor runs 
at 8 MHz. as opposed to 6 
MHz for the AT. A soc­
ket is provided for an op­
tional 80287 numeric 
coprocessor. 

The base unit measures 
16.7 by 15.4 by 6.3 inches. 
for a footprint approximate­
ly 30 percent smaller than 
that of the IBM PC AT. In­
side. the Vectra PC has five 
lull-size and two half-size ex­
pansion slots and room for 
three stacked disk drives. 
Drives from either HP or 
other manufacturers fit into 
plastic carriers that snap 
into the chassis. allowing for 
a wide assortment of mass­
storage devices. including 
3Y2-inch and 5!4-inch floppy­
disk drives. 20- and 
40-megabyte hard disks. and 
tape backup. 

The keyboard has a bank 
of 10 function keys at the 
side for use with IBM PC­
compatible software; a row 
of 8 additional function keys 
across the top provides 
compatibility with programs 
for earlier HP personal com­
puters. Theoretically, all 18 
keys could be used by a 
program. The keyboard is 
connected through the HP­
HIL (Hewlett-Packard Human 
Interface Loop). which allows 
for multiple input devices 
without wasting either ports 
or expansion slots. Both a 
touchscreen bezel and a 
mouse are available. 

The three basic configura­
tions of the Vectra PC are 

Hewlett-Packard's Vectra PC. 

the Model 2 5. with 2 56K 
bytes of RAM and one 
360K·byte floppy-disk drive 
for $3199: the Model 35. 
with 2 56K bytes of RAM 
and a 1.2-megabyte drive for 
$3399: and the Model 45. 
with 640K bytes of RAM 
and a 12-megabyte drive for 
$3 599. A floppy-disk con­
troller is built into the 
system electronics. Prices 
include a color-graphics 
adapter but not a monitor. 
Prices do not cover MS-DOS 
3.1. but if you buy the 
operating system. you also 
get HP's Personal Applica­
tions Manager. For further 
information. contact Hewlett­
Packard Co.. 1801 Embar­
cadero Rd.. Palo Alto. CA 
94304. (800) 367-4772. 
Inquiry 550. 

Memory-Resident 
Utilities for CP/M 

S pectre Technologies' 
Prestoi is a memory­

resident pop-up utility pro­
gram providing notepad. 
calendar. calculator. print­
screen. and cut-and-paste 
functions for CP/M com­
puters. Depending on the 
modules used. Presto! oc­
cupies from 6K to 12 K bytes 
of RAM. 

The notepad module 
creates an I I-line by 
80-character window for 
editing or viewing files: to 
conserve memory. only the 
current 11 lines are stored in 
memory. with the rest of the 
file stored on disk. The 
notepad uses standard 
WordStar commands. 

The calculator emulates a 
standard four-function mem­
ory calculator. To those 
capabilities it adds Boolean 
operators and support for 

binary. octal. decimal. and 
hexadecimal math as well as 
a character mode. A time 
pad provides a calendar 
and. on machines with a 
real-time clock. an alarm 
and timer. You can print the 
current text screen to a 
printer or a file in ASCII 
format. or you can save a 
graphics image to a file for 
later processing with 
Spectre's Rembrandt 
graphics program. which is 
available separately. 

Presto! is initially available 
for the Osborne I. Ex­
ecutive. and Vixen. and all 
Kaypro CP/M computers. 
Spectre plans to release ver­
sions for other popular 
CPIM computers soon. 

List price of Presto! is 
$39. 95 . Contact Spectre 
Technologies. 2 2 4 5 8 Ventura 
Blvd.. Suite E. Woodland 
Hills. CA 91364. (818) 
716-165 5. 
Inquiry 551. 

Animation Generator 
for 64K Machines 

F antavision is a special 
effects/animation genera­

tor designed to help you 
create animated sequences 
with 64K-byte Apple !Is. 
Br<t>derbund says that with 
the software. you can pro­
duce studio-quality work. 

Fantavision incorporates 
computer animation tech­
niques such as tweening 
(the machine creates fluid­
looking motion by instantly 
generating as many as 64 in­
termediate positions be­
tween objects) and trans­
formation (an object in one 
frame can be transformed 
into a different object in the 

(continued) 
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WHATS NEW �

subsequent trame). You can 
superimpose special effects 
onto high-resolution back­
grounds available on the 
program disk or taken from 
other Apple graphics soft­
ware. Sequences can be 
stored on disk. 

Fantavision costs $49.95. 
Contact Brit>derbund Soft­
ware. 17 Paul Dr .. San 
Rafael. CA 94903. (415) 
479-1170. 
Inquiry 552. 

Add 320K to IBM PC 

T he IPC 320 RAM board 
gives you 320K bytes of 

CMOS RAM with battery 
backup on a standard IBM 
PC expansion card. You can 
divide the 320K bytes into 
bank-selectable 64K-byte 
blocks or address the extra 
memory as 320K bytes of 
contiguous storage space. 

You can install as many as 
four boards in one !BM PC. 
If the card is used as a non­
volatile RAM disk. the PC 
can still address a full 640K 
bytes of main memory in 
addition to the 320K·byte 
RAM disk. 

The IPC 320 is priced at 
$795. which includes RAM­
disk software. Contact Diver­
sified 'Technology Inc.. POB 
748. Ridgeland. MS 39158. 
(601) 856-4121. 
Inquiry 553. 

Mouse Needs No 
External Power 
Supply 

L ogitech's Logimouse C7 
is a CMOS mouse that 

uses a maximum of 5 mA 
of electric current. This low 
power requirement means 
the mouse does not need 
an external power supply: 
instead it runs on power 
from the RTS and DTR con­
trol lines of the host 
system's serial port. It has a 

Logitech's Lngimouse C 7. 

Robotic Computing Kit from Parsec Research. 

voltage tolerance of 6 to 15 
volts. so it can be used with 
most computer systems. 

The standard C7 comes 
with a resolution of 200 
dots per inch (a 320-dpi ver­
sion is also available) and a 
programmable data-transmis­
sion rate of up to 9600 bps. 
You can buy it with either a 
2 5-pin RS-2 32C connector 
for the IBM PC. XT. and 
compatibles or a 9-pin serial 
connector compatible with 
the IBM PC AT. Logitech will 
also customize connectors. 

Logitech says the Logi­
mouse C7 is protocol­
compatible with all existing 
serial mice and will run with 
most software packages. It 
costs $99. Contact Logitech 
Inc .. 805 Veterans Blvd.. 
Redwood City. CA 94063. 
(415) 365-9852 . 
Inquiry 554. 

PortaFile Puts Handle 
on 20 Megabytes 

T he PortaFile 20 incor­
porates a 20-megabyte 

external hard disk and 
power supply shock­
mounted in a portable case 
with a carry handle. Pack­
aged with the drive is an 
IBM PC hard-disk-controller 
expansion card (which can 
work with one internal hard 
disk as well as the PortaFile) 
and cable. 

The PortaFile 20 is 
scheduled to be available in 
February for $1295 . For ad­
ditional information. contact 
Western Digital. 244 5 
McCabe Way. Irvine. CA 
92714 . (714) 863-0102 . 
Inquiry 5 5 5. 

Robotic Computing 
Kit 

P arsec Research has 
taken a robot construc­

tion kit made by fischer­
technik of Germany and 
equipped it with a FORTH­
based control language 
called PaRCL (pronounced 
"parkul"). The kit contains 
I 0 projects designed to 
teach you the fundamentals 
of robotics while you build 
a plotter. sorting system. or 
other automated devices. 

The fischertechnik package 
(249 pieces in all) comes 
with two motors. two gears. 
one electromagnet. three 
lamps. eight pushbuttons. 
and two potentiometers. The 
computer interface has four 
outputs for connection of 
motors and other com­
ponents. eight digital inputs. 
two analog inputs. and a 
program disk. 

PaRCL is modeled after 
advanced industrial and 
laboratory standards. Parsec 
said the language uses no 
complex codes; commands 
are written in English. The 
routines reportedl y run 
much faster than BASIC 
equivalents. 

After you've constructed 
your device. you can control 
it with an Apple II. Com­
modore VIC-20. or Com­
modore 64. Besides a plot­
ter and sorting system. other 
projects in the kit let you 
build a materials lift. an 
aerial rotor. a graphics 
panel. and a teachable 
robot. 

The Robotic Computing Kit 
sells for S 199. The plastic 
pieces snap together. so 
assembly requires just a 
screwdriver. To power the 
models. you need a 6- to 
I 0-volt DC supply with a 
minimum of 500 milliamps. 
Contact Parsec Research. 
Drawer 1766. Fremont. CA 
94 538. (800) 63 3-63 3 5; in 
California. (415) 651-3160. 
Inquiry 556. 

(continued) 
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Borland Introduces Reflex, �
The Greatest Analytical Tool �

Since The Couch �
INTRODUCING REFLEX, THE ANALYST. 
Ifyou use Lotus 1-2-3'", dBASE® or PFS 
File'", you need Reflex'"-because it's a 
totally new way to look at your data. It 
shows you patterns, relationships and 
interrelationships you didn't know were 
there, because they were hidden in data 
and numbers. 

Reflex is the first database that separates 
the trees from the forest. The first database 
that understands that what you see 
depends on how you look at it. 

The first database that probes 
relationships-then shows them to you in 
various graphic forms-scatter, line, bar, 
stacked bar and pie charts. 

The first database to break the bonds of 
traditional DBMS (Data Base Management 
Systems) and give a dramatic visual tum to 
data analysis. 

Reflex makes graphic leaps far beyond 1-2-3. 
With Reflex, when you look, you see. 

HOW THE CRfflCS REACT TO REFLEX 

"The next generation ri sdrware has officially arrived." 
Peter Norton, PC Week 

"Reflex is ooe of the l11051 poMrfol dabbase progr.uns on 
the market; its multiple vieWS; 'mteractivewindows and 
graphics, great repon writer, pull-down menus and cross 
tabulation make this one of the best programs we have seen 
in a long time...l'he program is easy to US< and not 
Intimidating to the novice... Reflex not only handles the 
usual database fimctions such as soning and searching, but 
also "whaHr' and stalislical analysis ... it can creale 
interactive graphics with the graphics module. l 'he separate 
report module is one of the best we've ever seen." 

Marc Stern, lnlr/Norld 
'What you see, then, is an interesting ltylrid or a database 
and a spreadsheet that is ideal for anal)"ling tabular data." 

Adam 8. Green, lnfr/Norld 
"More flexible than �s�p�r�e�a�d�s�h�e�e�~�.� tlis easy-to·use database 
analy.;is package presents information with visual 
clarity... Reflex is for you. l'he flexibility of switching 
between different views ri the data lets you see 
�r�e�l�a�t�i�o�o�s�t�i�~� you may have previously overlooked ...Without 
"what-if' analy.;is, key variables-such as coot of goods 
sold or uavel eXjlfnses-may be out of hand but unnoticed. 
l'he type of analy.;is to uncover such a foible is awkward to 
do on a spreadsheet; yet, it may mean the difference 
baween success and failure in a competitive siruation." 

traH. Krakow, Business Computer Systems 

4585 ScottsV.illey Drive, Scous V-ill ey C.\ 95o66 
Phone (408) 438-8400 Tclex 172373 

T1ademarb: Reflex !.Sa tradet'rwk of �B�O�R�l �l�l�N�T�I�/ �A�n�a�~�1�i�c�a� In c. lotus ts a regiltercd 
trademark and torus 1·2-3 �l�~� a trademark ol l.Dtus °""elopment Cozpont:on. dBA.ll 
ls a l?gim'td uademark of A.shtoo-Tale. Pf'S ls a n:glsttr' d indemark and PfS f!le 
is a trademark ci Softwart Pubk.shilg Corporation. IBM PC. XT, AT, PC·DOS and 
IBM Color Graphics Mapier �a�r�c�~ trademarks ci International Bll!iness 
Machines Corporalion. lle10Jles Monochrome GraphiC5 Card Ls a trademark or 
llerru!esCompiterTechno logy. 

Inquiry 40 for End-Users. 
Inquiry 41 for DEALERS ON LY. 

REFLEX OPENS MIJL TIPLE WINDOWS 
WffH NEW VIEWS AND GRAPHIC 
INSIGHTS. 
You use Reflex's Form V'lew to build your 
database; the List View lets you put data in 
tabular List form; the Graph View gives you 
instant interactive graphic representations; 
the CrossTab View gives you amazing 
"cross-referenced" pictures of the links and 
relationships hidden in your data. Report 
View all ows you to import and export data 
to and from Reflex, 1-2-3, dBASE, PFS File 
and other applications and prints out 
information in the formats you want In 
fact, Report View is probably the best 1-2-3 
report generator you can buy today. It's 
also the cheapest-and you're getting all 
the other features free. 

"Give me the picture." "Show me what 
happens when we shift 11% of Nebraska's 
inventory to the new store in Hawaii." 
"Show me how many Gizmo 28's we have 
in every store in every state as of midnight 
last night and what happens to our East 
Coast stocks if the shipping strike lasts 
more than a week" "Show me." 

So Reflex shows you. Instant answers. 
Instant pictures. Instant analysis. Instant 
understanding. 

HOW IN THE WORW CAN BORLAND SEU 
A PHENOMENAL PRODUCT UKE REFLEX 
FOR ONLY $99.95? 
At $495.00, Analytica's original price, Reflex 
was a bargain. Acclaimed by critics and 
praised by users, Reflex also got our 
attention at Borland International. We were 
so impressed by Reflex that we bought the 
company! 

To celebrate that, we're making business 
software �h�i�~�1�o�r�y� by offering Refle.x-FOR A 
LIMITED TIME-for ONLY $99.95! (Offer 
good through March 31. 1986). 
That's $395.05 off the original price­
which is a pretty good return on your toll ­
free phone ca!J. 
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32-bit Floating-Point 
Processor 

A dvanced Micro Devices 
has developed a single­

chip floating-point processor 
(FPP) that can perform 
32-bit floating-point addi­
tion. subtraction. or multi­
plication within a single 
I 50-nanosecond clock cycle. 
The Am293 2 5 FPP has a 
flow-through architecture 
that features two 32-bit 
input buses and one 32-bit 
output bus. 

This FPP is the first 
member of the planned 
Am29300 family of 32-bit 
bipolar microprocessors. It 
can perform a single­
precision floating-point 
operation within I 50 ns in 
the flow-through mode or 
13 5 ns in the clocked mode. 
The chip can be employed 
in systems based on other 
microprocessors. 

The Am2 9 3 2 5 can perform 
arithmetic using either the 
IEEE floating-point standard 
P754 or the DEC single­
precision floating-point for­
mat. It can also convert 
numbers between the IEEE 
and DEC formats and be­
tween 32-bit integer and 
floating-point formats. 

In addition to the standard 
1/0 configuration already 
described. the Am293 2 5 can 
be selected for a 32-bit. 
two-bus architecture or a 
16-bit. three-bus structure 
for use with 16-bit micro­
processors. The input and 
output registers can be 
made transparent so the 
system designer can use ex­
ternal registers with no 
system speed penalty. 

The Am29325 FPP comes 
in a 144-pin pin-grid-array 
package and is priced at 
$695 each in JOO-unit quan­
tities. Contact Advanced 
Micro Devices Inc .. 901 
Thompson Place. POB 3453. 
Sunnyvale. CA 94088. (408) 
732-2400. 
Inquiry 557. 

The Am2 93 2 5 floating-point processor from Advanced Micro Devices. 

Low-Cost 
Word Processor 

D AC Software's DAC 
Easy Word runs on the 

IBM Personal Computer and 
compatible machines. Com­
mands are entered either by 
selecting options presented 
in a series of nested menus 
or by typing mnemonic Alt­
key combinations. 

The program can maintain 
up to four windows at a 
time. can import and export 
ASCII text. and has mail­
merge capabilities. It sup­
ports margins up to 12 7 
characters and can scroll 
horizontally. Other features 
include automatic hyphena­
tion with a dictionary of 
more than 3000 cases. a 
60-line buffer from which 
deleted text can be re­
trieved. access to DOS com­
mands. word counting. and 
a spelling checker with a 
70.000-word expandable 
dictionary. 

DAC Easy Word requires at 
least 2 56K bytes of RAM 
and· DOS 2.0 or higher. With 
256K bytes of memory. the 
program can handle about 

70 pages of text. It costs 
$49.95. Contact DAC Soft­
ware Inc .. 4801 Spring Valley 
Rd.. Building 110-B. Dallas. 
TX 75244. (214) 458-60038. 
Inquiry 558. 

CAD Software 
for the IBM PC 

Generic CADD from 
Generic Software is a 

$99.95 program for com­
puter-aided design and 
drafting with the IBM PC 
You can use it to design and 
draft in two dimensions on 
the computer screen using 
multiple layers. multiple line 
types. rubber-banding of 
lines and windows. user­
definable video and digitizer 
menus. and component 
libraries. You draw with a 
mouse. digitizer. or keystroke 
commands. 

The program features ab­
solute or relative coordinate 
input. floating-point-based 
data. and unlimited picture 
size. The number of entities 
in a single drawing is limited 
only by memory size (640K 
bytes of RAM will allow ap­
proximately 40K lines). 

You can choose from 
point. straight-line. rectangle. 
regular-polygon. circle. arc. 
ellipse. and curve (B-spline) 
drawing entities. You can 

select 2 56 layers. 256 colors. 
and 2 56 line types. The pro­
gram provides for measure­
ment of lengths. angles. and 
areas. 'lext placed in draw­
ings can be scaled or 
rotated; multiple fonts are 
available. 

Component libraries in 
Generic CADD can hold up 
to 256 different components 
for a single drawing. Such 
components can be in­
cluded on menus and can 
be rotated. scaled. stretched. 
shrunk. or mirrored. 

Generic CADD requires an 
IBM PC or compatible with 
at least 2 56K bytes of RAM. 
a video graphics board. an 
8087 coprocessor (or an 
80287 for an IBM AT). two 
floppy-disk drives. and DOS 
2.0 or above. The recom­
mended system configura­
tion is a PC with 512 K bytes 
or more of RAM. a medium­
resolution video graphics 
board (720 by 3 50 mono­
chrome or 640 by 400 
color). a JO-megabyte hard­
disk drive. a 12- by 12-inch 
digitizer. and a plotter. 
Generic CADD is priced at 
$99.95 with a 60-day uncon­
ditional money-back 
guarantee. Contact Generic 
Software Inc .. 6 Lake 
Bellevue #203. Bellevue. WA 
98005. (206) 462-1944. 
Inquiry 559. 

Macintosh 
Telecommunications 

M icroPhone is a Macin­
tosh telecommunica­

tions program written by 
Dennis Brothers. author of 
the public-domain program 
MacTEP. MicroPhone can 
emulate DEC VT-100. VT-52. 
and TTY-type terminals and 
provides ASCII and 
XMODEM file-transfer capa­
bilities. Apple's Switcher is 
packaged with MicroPhone 
so that other applications 

[continued) 
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