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technical �
excellence �

'' Borland International's Turbo Pascal, Turbo Basic 
and Turbo Prolog automatically identify themselves, by 
virtue of their 'Turbo' forenames, as superior language 
products with a common programming environment. 
The appellation also means to many PC users a 'must 
have' language. To us Turbo C looks like a coup for 
Borland. Garry Ray, PC Week !1 !1 
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EDITORIAL �

BIX's New Pyramid 9820 
The BIX community, which numbers 
more than 17 ,000 users, can now get 
much bigger because a larger and faster 
computer is going on-line. Our Pyramid 
9820, as delivered, will support 224 si­
multaneous BIX users and can expand to 
support at least 350 users. In our simula­
tions, the Pyramid 9820 ran the BIX con­
ferencing software with very fast re­
sponse times-even under peak user 
loads. 

We could also expand our system by 
adding more processors to support a 
much larger number of users. If we ever 
exceed the capacity of one Pyramid, fur­
ther expansion is possible by networking 
multiple Pyramids with NFS, the net­
work file system developed by Sun. 

We considered several good contend­
ers for the role of BIX host. The Pyramid 
9820 won because it gives us, in addition 
to high performance and cost-effective­
ness, the reassurance that comes with 
seeing every essential feature already 
working at the time of purchase. 

System Specifics 
Our new Pyramid 9820 computer has 
dual 32-bit processors based on a RISC 
(reduced instruction set computer) archi­
tecture and runs the OSx operating sys­
tem; this is Pyramid's way of simulta­
neously supporting both Berkeley 4.2 
BSD and System V versions of Unix. 
While the Pyramid 9820 can have as 
much as 128 megabytes of RAM, ours 
has "only" 32 megabytes. Each of the 
Pyramid CPUs has 528 registers. 

The Pyramid 9820, which has a system 
computation of 13 million instructions 
per second, can be upgraded to a three­
processor 9830 or a four-processor 9840. 
These upgrades would increase system 
computation to 19 and 25 MIPS, respec­
tively, according to Pyramid. 

The RISC CPUs execute most instruc­
tions in a single JOO-nanosecond cycle. 
Each CPU has its own l 6K-byte instruc­
tion cache and 64K-byte data cache in 
order to reduce memory-access time. 
Floating-point processors are included in 
each CPU . 

Pyramid's multiprocessor architecture 
is symmetrical. That is to say, neither 
processor is master or slave-each can 
execute both system and user tasks, so 
that a new task goes to the next available 
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processor. Both CPUs share a single 
copy of the Unix kernel. In our previous 
BIX system, performance was at times 
constrained because even though four 
68020s were all functioning as CPUs, 
only one of them could run Unix kernel 
tasks. 

Input/Output 
I/O performance is critical in an applica­
tion like BIX. The CPUs and terminal 
processors in the Pyramid 9820 commu­
nicate over a 40-megabyte-per-second 
32-bit system bus called the XTEND bus. 
In addition to two terminal processors 
with asynchronous ports, our Pyramid 
9820 has two synchronous X.25 proces­
sors, each of which can handle up to 56K 
bits per second. The intelligent I/O pro­
cessor in the Pyramid 9820 uses an AMD 
29116 processor and 14 parallel direct­
memory-access channels, with a band­
width of 5 megabytes per second per 
channel . Pyramid says the aggregate I/O 
throughput is 11 megabytes per second 
per I/O subsystem. We ordered the 9820 
with two I/O subsystems installed. 

Since conferences reside on disks, BIX 
performance depends on fast disk I/O . 
The Pyramid 9820 and its I/O subsystem 
use the ESMD disk interface to transfer 
data at up to 2 \h megabytes per second, 
using overlapping seeks and rotational 
position sensing to increase the rate of 
transactions. 

System Software 
Pyramid's dual-port OSx operating sys­
tem provides both major Unix standards 
concurrently : Berkeley 4.2 BSD and 
AT&T System V. We're running CoSy 
under System V. The most remarkable 
thing about Pyramid's implementation of 
Unix is that it enables the CPUs to oper­
ate symmetrically and to share the burden 
of the Unix kernel. The tasks handled by 
the kernel are, of course, vital to system 
performance, including handling of inter­
rupts and of system calls. 

By Pyramid's estimate, a master-slave 
dual processor is limited in performance 
to about 1.5 times the performance of a 
single-processor system. The symmetri­
cal implementation of dual processors, 
according to Pyramid, boosts the perfor­
mance of two processors to 1 . 85 times 
that of a single processor. Moreover, 
Pyramid 9000 family systems like the 

9820 can be upgraded to as many as four 
CPUs, with all of them sharing system 
and user tasks. 

Pyramid's version of Unix implements 
virtual memory with demand paging, to 
provide 4 gigabytes of directly address­
able memory space for each Unix pro­
cess . Pages are 2K bytes each. The file 
system has a 2K-byte physical-block size 
and an 8K-byte logical-block size. The 
Pyramid version of Unix supports all the 
features of the Berkeley 4 .2 BSD Fast 
File System to provide faster storage and 
retrieval. Programs written for System V. 
can take advantage of the Berkeley Fast 
File System. 

Pyramid also has a virtual disk facility 
that is part of OSx. The virtual disk per­
mits concatenation of multiple partitions 
into a single large file system. Disk parti­
tions can be larger than the largest physi­
cal disk. In addition, the virtual disk fa­
cility permits "striping" of virtual disk 
files. A striped disk is made up of two or 
more pieces of one or more physical de­
vices. The striped file uses an interleav­
ing algorithm to translate block numbers 
of the logical disk into those of the physi­
cal disk. The result is that files can be 
striped across multiple disks to achieve 
greater system I/O throughput because 
I/O activity is distributed evenly across 
several drives or controllers. 

The variety of possibilities for data 
storage should allow us to get the most 
out of the Pyramid hardware. We'll begin 
with four 470-megabyte disk drives. 

Summing Up 
The Pyramid 9820 gives us enough com­
puting power, ports, and X.25 virtual 
connections to support hundreds of si­
multaneous users and also to arrange data 
feeds for additional information products 
to be accessible to BIX users. We will be 
not only improving service for users of 
BIX conferences and the Microbytes 
news service, but also making the entire 
BIX environment richer. 

We are confident that the Pyramid 
9820 architecture will provide a fine ven­
ue for sophisticated computer users all 
over the world to "meet" on-line for 
years to come. We look forward to seeing 
you there. 

-Phil Lemmons 
Editor in Chief 

(BIX name: "plemmons") 
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LETTERS �
and Review Feedback 

Enhancements to C-terp �
I was extremely pleased by John Unger’s �
favorable review of C-terp ("Four C Lan›�
guage Interpreters," June). His descrip›�
tion of C-terp is accurate, and his under›�
standing of the product is •exrellent. �

I would like to update readers on Gim›
pel Software’s C-terp 3.00. We have 
added numerous debugging features, in›
cluding the dumping of aggregates such 
as structures and arrays, exposed macros, 
watch expression, watch condition, sticky 
breakpoints, temporary breakpoints, and 
a leave function command. 

Gimpel Software has developed a new 
optional method of handling very large 
applications by having all C modules 
share the same external symbol table. In 
addition to saving on space, this option 
also speeds up compilation. Another en›
hancement is C-terp’s ability to directly 
access extended memory through soft›
ware paging. We now provide an auto›
mated system of adding commercial li›
braries by running a simple batch 
procedure. Also, a new configuration 
program lets users more easily customize 
C-terp to their personal programming 
habits and particular applications. 

James F. Gimpel 
President, Gimpel Software 

Collegeville, PA 

Of Mice and Mechanics 
The review of computer mice by William 
H. Murray and Chris H. Pappas ("Pick of 
the Litter," June) was, in our opinion, 
not a thorough investigation of issues that 
are relevant to everyday use of the device . 
Specifically, we at the Torrington Com›
pany do not agree with the statements 
about our two-wheel direct drive tracking 
mechanism, nor do we believe them to be 
a concern of the typical user. It has been 
our experience that the two-wheel design 
works well on many different surfaces, 
both hard and soft, and we’ve received 
very few customer complaints regarding 
this issue. 

Additionally, the reviewers made a 
statement about the trouble-free opera›
tion of optical versus mechanical mice 
because of the clogging associated with 
"wheels and balls." It was our recogni›
tion of this problem that led us to use the 
wheel design. We are sure that if the re›
viewers had sufficient time to thoroughly 
test this design compared to a traditional 
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ball mouse, they would agree that it will 
not clog with normal use. 

Finally, the statement regarding our 
Model JOOlC-KF (and the Keyfree dri›
ver) is incorrect. Key free will not allow 
the user to "custom-design application›
dependent pull-down menus." Instead, 
we provide a pop-up window to allow re›
definition of mouse buttons while in the 
application program. 

Mark J. Rossi 
The Torrington Company 

Torrington, CT 

Updating Ada 
I commend you and Namir Clement 
Shammas on the excellent comparative 
review of PC Ada compilers ("Ada 
Moves to Micros," July). Since the re›
view appeared, Artek Ada has been 
greatly enhanced. the current version 
number is 1.30, and this new release now 
supports complete Ada tasking, generic . 
objects, and all the features listed in table 
1 on page 240 of the July issue. The 
Artek translator now handles all BYTE 
benchmark programs correctly, and, ac›
cording to our tests, the compiler now 
performs better in the speed and execut›
able file size benchmarks. 

Artek Ada has been scheduled for offi›
cial validation at the British National 
Computing Centre this autumn. We ex›
pect the certified Artek Ada 2.0 to be 
commercially available later this year. 
The price of the compiler will remain at 
$495. An upgrade from the previous ver›
sions will be available at a nominal 
charge. 

Finally, we’ve moved, and our address 
is now Artek Corp., 835 East 25th Ave., 
Eugene, OR 97405. The local phone 
number is (503) 683-1265. Our toll-free 
number remains (800) 722-7835. 

Vilhjalmur Thorsteinsson 
Manager, Research and Development 

Artek Corporation 
Eugene, Or 

Namir Clement Shammas states that 
Alsys Ada "dictates that you use the 
Profit board; it will not run without it, 
and it will not run with any other memory 
board." This is completely incorrect! 
Alsys Ada version 1.2 works with as little 
as 3 megabytes of memory from any 
memory board. You must set certain 
switches on the Alsys compiler, since it 

expects 4 megabytes, but it works well 
with 3 megabytes. 

Also, although Alsys Ada requires 
compiling on an IBM PC AT, compiled 
programs will run on IBM PCs or com›
patibles. Thus, you can develop pro›
grams on an AT and port them for PC, 
XT, and AT users. • 

William H. Murray 
Montrose, PA 

Mac II Preview 
I used to say that I subscribed to BYTE to 
read Jerry Pournelle’s column. After a 
couple of readings of your April issue 
(specifically the product preview of the 
Apple Macintosh II), I have to add two 
names: Gregg Williams and Tom 
Thompson. Really, a great article. 

The article, however, leaves an unan›
swered question. In which BYTE issue 
will we get a Macintosh II product 
review? 

Thanks for a fine job. 
David E. Goode 

McLean, VA 

Thank you. A review of the Macintosh 
II appears on page 197. 

-Eds. 

Noted with Interest �
The articles in your May issue were inter›�
esting and informative-in particular, the �
features about desktop publishing. �

I noted with regret, however, the lack 
of any discussion about Page Planner in 
the text of Thom Holmes’ s article, 
"Make My Page." We operate three Page 
Planner units in our shop and consider 
them to be excellent. Moreover, the new 
owners of the supplying company have an 
aggressive development program under 

continued 
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\en!Jel clears �
the path �

to2400 baud. �
Trying to install a 2400 baud modem in your PC can make you feel 
like you're trying to get through a maze. 

With most 2400 baud modems, you'll wade through pages of docu­
mentation ... only to learn that you must set dozens of parameters 
and reconfigure your software. Even buy all new software. 

products, Ven-Tel 
2400 baud modems 
are backed by a free 
five-year warranty. 
No other major 

Ven-Tel 2400 baud modems eliminate the barriers.Just plug one 
in, and you're ready to transmit your data twice as fast. Using whatever 

software you're using today. 
Choose Ven-Tel 2400 baud 

modems in either our convenient 
desktop, or Half Card'" internal, 

versions. Each requires minimal 
. installation and will automat­

ically connect with 1200/300 
baud modems and services. 

And each is available with 
or without X.PC error 

correction built-in. 
Like all of our PC 

manufacturer even comes close. 
So when you decide to shift into high gear, 

do it with a Ven-Tel 2400. We give you the speed 
you want-without making you work for it. 

Ven:rel �
Modems 

Our free 24-page booklet, "How to Select The Correct Modem;' contains specific 
information about our full line of Ven-Tel 1200 and 2400 baud modems. To request your copy, 
call 800-538-5121. 

Circle 286 on Reader Service Card OCTOBER 1987 • BYTE 11 











LETTERS �

often allo’M:d by more "advanced" con›
touring packages in which each contour is 
smoothed independently of its neighbors. 
It also produces a more straightforward 
representation of edge discontinuities. 

The problem of the lack of z-value in›
formation is actually worse than the arti›
cle implies, ho’M:\er, as it is not possible 
to determine direction of slope or to dis›
tinguish bet’M:en bumps and dents. In ad›
dition to the visual clues mentioned 
(color, line style, and contour labeling), I 
ha>£ found that viewpoints other than the 
>;ertical provide a depth clue readily ap›
parent to most eyes, e..en without hidden›
line removal. 

A ’M:akness not mentioned in the arti›
cle is that contours drawn within one grid 
square are not influenced by nearby 
trends. For example, the algorithm will 
produce the same (incorrect) saddle 
shape for a grid element crossed by a 
ridge along one diagonal or by a valley 
along the other diagonal . This problem 
disappears when data points are spaced 
closely enough to minimize the out-of›
plane warping ofeach grid element. 

The CONREC subroutine operates on a 
grid formed by the intersection, at right 
angles, of two sets of irregularly spaced 
parallel lines. 

Of course, quadrilaterals of extremely 
irregular shape should probably be han›
dled more generally, perhaps by calculat›
ing the z value of the central point as an 
average ’M:ighted by the relati>£ lengths 
of the diagonals. In addition, where the 
central point falls outside of the elemelt, 
the shorter diagonal should be used to di›
vide the quadrilateral into just two 
triangles. 

In any case, it seems futile to resolve 
the results calculated on a typical finite 
element mesh, in which element sizes 
often vary widely, onto a regularly 
spaced grid for the sole purpose of pro›
ducing a contour plot. In addition, con›
tour-smoothing algorithms are based on 
interpolation techniques that bear no rela›
tionship to the laws actually governing the 
behavior of the structure being analyzed. 

While the mathematics of the algo›
rithm itself are quite simple, I found Mr. 
Bourke’s implementation unnecessarily 
complicated. Each triangle is classified 
according to the relative positions of each 
of its vertices below, coincident with, or 
above each contour plane. A simpler ap›
proach uses these three rules : 

Rule 1. If the number of contour planes 
below each >;ertex of a triangle is the ’ 

same, the triangle is not intersected by 
any of them. 
Rule 2. If a triangle is intersected by any 
contour planes, then at least one of jts 
sides will be intersected by each of the re›
sulting contour Ii nes, and this side will be 
one that connects vertices having the 
minimum and maximum z coordinates. 
Rule 3. Each contour line will also inter›
sect one of the two remaining sides, de›
pending on whether its z coordinate is 
less than that of the third vertex. 

Note that if two vertices have an identi›
cal z coordinate, then either of the two 
sides qualifying under Rule 2 can be 
chosen with no adverse results. Coding 
this approach is further simplified by the 
fact that only two cases are consirered, 
and if contours are processed in order of z 
coordinate, all of one type (i.e., below 
the third vertex) are calculated before any 
of the other type. Mr. Bourke’ s various 
triangle classification schemes are han›
dled properly, but without having to con›
sider them as special cases: 

1. All vertires below or abo\e a given 
contour plane: This plane is not consid›
ered with respect to this triangle (rule 1) . 

conrinued 

"40 EXACT TERMINAL 
EMULATIONS AND COMPLETE 

COMMUNICATIONS" 
TM 

•Choose any one of 40 Terminal 
Emulations 

•Transfer Files using 9 Transfer 
Protocols 

• Easy to use for the Novice, Powerful 
enough for the Expert 

• Installs in minutes 
• Supports IBM ® PC, XT, AT, and PS/2 

Emulations 
DECVT52, VT100, VT102, vmo 
Data General D200, D410 
Hewlett-Packard 2622A, Wyse 50 
Televideo 910, 921, 925, 950 

IBM 3101, ADDS, Tl 
Introductory price expires 11/1187and More! 

CALL 800/548-9777 

SBFYRONICS 
303/593-9540 TELEX 450236 
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2. All vertices coincident with the given 
contour plane: No contours cross this tri›
angle (rule 1). 
3. Vertex a coincident with the contour 
plane, with b and c both above or both 
below: A zero-length line is drawn at a. 
4. Vertices a and b coincident with the 
contour plane: A line is drawn beside ab. 
5. Vertex a below the contour plane, and 
vertices b and c above (or the reverse): A 
line is drawn connecting sides ab and ac. 
6. Vertex a above the contour plane, b 
below, and c coincident: A line is drawn 
from a point on line ab to vertex c (which 
can be assumed to belong either to side ac 
or to side be with no change in result). 

Al Dunbar 
Edmonton, Alberta, Canada 

Evaluating Benchmarks 
In "The New Generation: High-Tech 
Horsepower" (July), a benchmark com›
parison between the iAPX386 and the 
MC68020, you took pains to explain that 
benchmarks, especially those written in 
high-level code and that run on off-the›
shelf machines, present a can-of-worms 
problem and are likely to be misleading in 
that they test tpe compiler and the whole sys›
tem perhaps more than the central processor 
itself. Without quoting figures from my own 

experimentation and analysis, I wuld like to 
point out that the results you presented at the 
end of the article are indeed misleading, just 
as you hint they may be. 

The choice of systems on which to per›
form the tests is fair to neither CPU, and 
disproportionately so. A Sun-3 system 
and Sun’s compiler would make vastly 
better use of the 68020; systems and com›
pilers yet to be developed using the 80386 
would do more justice to it. 

The only way to obtain a valid compar›
ison between anything is to isolate the ob›
jects in question from all other factors, 
removing unrelated variables from the 
equation. To realistically compare the 
80386 to the 68020, experts for each sys›
tem would have to hand-optimize the 
code for each benchmark, then run the 
test on a system designed to perform at 
the maximum possible speed for each 
chip, under the stated conditions (i.e., 
floating-point processor or not, memory 
management or not, and so forth), and 
run each test to its completion rather than 
extrapolating from a subsample. 

To date, all published "benchmark" 
tests I have seen concerning these two 
CPU chips, yours included, fail to isolate 
the variables under test from the noise, 
and therefore they say little or nothing 

about the actual performance of the 
CPUs in question. 

Ian H. Merritt 
Oxnard, CA 

The July article entitled "The New Gen›
eration: High-Tech Horsepower" gives a 
very misleading impression of floating›
point performance on the Macintosh. 

The confusion arises because you have 
naively used double variables in your 
tests; , the more accurate 80-bit extended 
format is the natural format for the SANE 
floating-point package. I believe double 
and single variables are supported only to 
enable data transfer to other computers 
that use these formats. All computations 
should be done using extended variables; 
otherwise, the computer spends an enor›
mous amount of time converting to and 
from different floating-point formats be›
cause all internal computations are done 
in extended format. 

For example, your Float test in Tom M. 
Leonard Pascal version 2.01 takes 126 sec›
onds on my humble Mac Plus using ex›
tended variables in extended precision, 
while it takes an amazing 276 seconds 
using double variables in double precision. 

Using a good C compiler on a Mac SE 
continued 
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INTRODUCING FAST FORWARD; 

NOWANY SOFTWARE CAN RUN UP TO lOTIMES FASTER. 
No more doodling while your database 

goes digging. Or lollygaggingwhile your 
spreadsheet loads. Or taking five wbjle your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 

CAN SOFTWARE REALLY �
DOTHATTOSOFTWARE? �

Fast Forward can. Normally, your com­
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer's internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 

FAST FORWARD PERFORMANCE 

D With Fast Forward •Without Fast Forward 

dBase Ill 
3.15 minutes 
29.6 minutes••••••••••• 

(Test: Add and delete 225 records) 

WordStar 3.3 

12 seconds 
40seconds ••••••••••• 

(Test: Move cursor to end of 46 page document) 
Lotus 1-2-3 
21 seconds 
51seconds ••••••••••• 

(Test: Load spreadsheet. 8 columns by 962 rows) 

All tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 

THE MORE YOU USE IT,�
THE FASTER YOU GO. �

Once installed, Fast Forward works invisi­
bly. As you use data, it's automatically stored 
in your computer's memory-and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase III) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 

PERFORMANCE HAS �
A NEW PRICE: $69.95. �

You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to tum on the speed without tuming over a bun­
dle of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart­
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 
And hurry. Because 60·DAY 
it'll be going fast. MONEY-BACK 

GUARANTEE*In Illinois: (312) 4 72-6659 

IJMark11111 Williams �
Company �

1430 West Wrightwood 
Chicago, Illinois 60614 
Fast Forwardruns on IBM-PCs and �
100% compatibles. Not copy protected. �
© 1987, Mark Williams Company �
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CHAOS MANOR MAIL 

all, the motto is, "One user, at least one 
CPU . .. "-Jerry 

Macintosh II Looks Good 
Dear Jerry, 

I just read a product preview of the new 
Macintosh Il. My previous gripe with the 
Macintosh was its lack of color capabili­
ty, expandability, MS-DOS compatibil­
ity, and its small screen size. 

Thecolorcapability issue is, admitted­
ly, a personal preference of mine. Ex­
pandability is necessary since personal 
computers still require modifications to 
the base unit to suit individual prefer­
ences. MS-DOS compatibility is neces­
sary since we are reluctant to trash all our 
software for a new machine. As for the 
small screen size, I have the same gripe 
as you. A small screen is a crime on the 
eyes. 

The new Mac II solves most of these 
problems, and in addition it adapts a use­
ful bus architecture, the NuBus, and rele­
gates most of the graphics and sound­
thrashing to hardware, where it should 
be. The system looks to be the dream 
machine I have always wanted: a VAX­
like microprocessor (68020), excellent 
color graphics, expandable architecture, 
and a good software base. Now, if the 

price were below $2000, I'd suck one up 
in a minute. 

David Nakamoto 
Pasadena, CA 

We 're in agreement m just about every 
point, especially on software investments 
forcing us to get DOS compatibility. 

They tell me I'll get a Mac II Real Soon 
Now. I sure hope so; I've been impressed 
with all I've seen. -Jerry 

Undocumented Feature 
Dear Jerry, 

After many phone contacts with AT&T 
regarding a problem I found with its ver­
sion of MS-DOS, I received a letter ex­
plaining the source of difficulty and the 
proposed corrective action to be taken (if 
any/ifneeded/if ever). It reads: 

Thank you for reporting the inconsis­
tency between the AT&T and IBM 
versions of MS-DOS, in dealing with 
interrupts while in a batch script. The 
inconsistency is due to an undocu­
mented feature of the IBM version, 
and could therefore be changed by 
IBM at any time. Therefore, before 
any changes are made, if any changes 
are made, the problem will have to 

undergo further review. If a change is 
made, it will be included in a future 
release of MS-DOS. 

Jim Sorrells 
Somerdale, NJ 

Yeah. Wow. Thanks for showing it to 
me.-Jerry 

Not-So-New Keyboards 
Dear Jerry, 

Regarding your comments in the April 
BYTE on the "new" keyboards for IBM 
PCs and clones, let's give credit where 
credit is due. DEC Rainbow owners have 
been noting with irony- that these key­
boards look suspiciously like the LK201 
keyboards that came with their 
computers. 

Now that DEC is backing out of the 
microcomputer business, maybe we'll 
start to see other "advanced" features, 
such as true scrolling, crop up on other 
machines. 

Carl D. Neiburger 
Sanlose, C4 

DEC tried as hard as it could to alien­
ate the micro community, and lo! it suc­
ceeded nicely. -Jerry • 

WE’LL BE YOUR BUSINESS-BUILDER - UK/EUROPE �
� � SERVICED Hl-TEC OFFICE NEAR � PROFESSIONAL FOLLOW-UP OF �

LONDON? EUROPEAN SALES LEADS? �
� � FIRST FOOTHOLD IN EUROPE? � GUIDANCE ON SETTING UP A EUROPEAN 
� � COMPANY PIED A TERRE IN ENGLAND? OPERATION? 
� � SOMEONE TO HANDLE YOUR TECHNICAL � DISTRIBUTOR INTRODUCTION AND �

SUPPORT? PERFORMANCE MONITORING? �

� � MARKETING, ADVERTISING AND P.R. �
ADVICE? �

Corporate Software is able to provide you and your Company with a wide range of cost-effective services which �
will enable you to commence(or increase) your penetration of the U.K. and European Marketplace. The range of �

our Portfolio includes: the provision of servicedoffice facilities on short and medium term with Telex, Fax, �
Networked PC’s and conference rooms; trained technical support staffto handle your European support �

commitments; professional sales lead handling and follow up; PR Marketing and Advertising guidance; plus a �
comprehensive consultancy service for use when setting up a UK or European operation. �

Located in the heart of England’s Thames Valley, only 25 minutes from London’s Heathrow airport and 4 miles �
from the main M4 expressway, we are ideally positioned. �

Whether you’re already selling in Europe but want to increase your penetration, or want to get going but don’t �
know how, or want to move forward but without a major cost commitment, Corporate Software can help. �

Contact David R. Moore, Vice President Corporate Services, for further information. 

Corporate House, Horseshoe Park, Pangbourne, Reading RG8 7JW, U.K. �
Tel. (U.K.) (07357) 5361 Telex 8950511 (Quote ’13189001 ’) Dialcom 79:WAI034 Fax (07357) 5396 �
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We Do Windows �
Choose from a Complete Family of Windows �

compatible Graphics Applications. �

M icrografx is the 
premier developer of 

graphics applications 
compatible with Microsoft 
Windows. And Windows 
DRAW, Windows GRAPH, 
and In*a*Vision are 
recognized as the leading 
graphics applications in the 
industry. 

Windows ORA W is a busi­
ness drawing and presenta­
tion graphics program, 
which includes over 1000 
predefined clip art images. 
Windows DRAW was rated 
as the number one free-form 
graphics program by Soft­
ware Digest (Dec., 1986) 
and is sold internationally 
by Microsoft. 

Windows GRAPH is a business graphics and charting program, and is 
the newest member of the Micrografx family. With Windows GRAPH, 
you can create an unlimited variety of area, bar, column, line, pie, 
scatter, combination, and table graphs. Use existing spreadsheet data 
or enter data directly to create a stunning array of two- and three-di­
mensional color graphics. Then enhance your charts with free-form 
drawings, multi-font text and clip art. 

ln*a*Vision is a powerful, easy-to-use Computer Aided Design (CAD) 
program. ln*a*Vision was the first Windows-compatible program and 
according to PC Magazine (June, 1987), "ln*a*Vision is still the best 
Windows-specific application." ln*a*Vision is ideal for design profes­
sionals. Whether you are creating complex technical drawings, sche­
matics, flowcharts, floor plans, organization charts or designing your 
own new kitchen, ln*a*Vision makes your job easier. 

Each Micrografx application 
is compatible with Microsoft 
Windows. And compatibil­
ity with Windows today 
guarantees an easy upgrade 
path to the Windows of to­
morrow. 

With Windows, each Micro­
grafx application can run in 
a window simultaneously 
with any other Windows ap­
plication. And Micrografx' 
applications are data com­
patible with all other Win­
dows applications through 
the Windows Clipboard. A 
common user-interface, pull­
down menus, mouse sup­
port, shared device drivers 
and our common "object­
oriented" file structure gives 
you consistent ease-of-use 

and top-quality output. Our PostScript and PageMaker compatibility 
means that all of the graphics you create are perfect for desktop and 
professional publishing. 

In addition, Micrografx offers Windows ClipArt with over 1000 busi­
ness-oriented images and CAD ClipArt with over 1000 images from 
the architectural, electrical, chemical, and mechanical engineering 
fields. And through Windows CONVERT, your graphics are fully 
compatible with the AutoCAD data exchange format (DXF). 

For additional information about how to put Micrografx to work for 
you, call your local authorized dealer, or contact Micrografx toll-free, 
at 800-272-DRAW (in Texas 214-234-1769) or write to Micrografx 
Inc., 1820 N. Greenville Ave., Richardson Texas 75081. Call today 
and let Micrografx take the dirty work out of doing Windows. 

MICROGRAFX �
The Picture of Success 

Supports the IBM A Tstandard Supports the new IBM PS/2 standard 
Circle 172 on Reader Service Card 

Tlie 1ollowing listing is trademark reference. including registered and unr egistered trademarks. !or the companies listed: in· a· vision, Windows ClipArt. Windows CAD CtipArt. Windows CONVERT. 

Wi ndows DRAW. Windows GRAPH. Mic rog ralx, Inc.: PageMaker, Aldus Corporation; Microsoft Windows, MicrosoU Corporation: AutoCAD. Autodesk. Inc. < 1987 Microg rafx: Inc. 





COMPETITION. �

\ 

Most printers lack the good 
sense to include a paper-saving, 
push/pull tractor for both bottom 
and rear feed. Not tlu"s one. 

You also get conveniences that 
many other printers are lacking. 
Like control of everytlu"ng from 
thefrontpanel, thefeaturemenu, 
or from software-without using 
DIP switches. 

Not to mention the ability to 
run quietly. At under 55d.BA, the 
P24000C is one of the least noisy 
printers around. 

One of the most durable, too. 
It comes with a full, one-year 
limited warranty. And if you give 
it normal care, it'll give you over 
five years of trouble-free 
performance. _ 

Of course, there's nothing like 
a live performance to prove there's 
nothing like the P2400C. 

Circle 11 on Reader Service Card (Dealers: 12) 

For a free demo, or more· 
. information, call us at 
'(800) 828-ALPS. In California, 
(800) 257-7872. 

And see what every other 
dot matrix printer is lacking. 

ALPS �
AMERICA 

IT'S TIME YOU SAW THE ALPS. 

P2400C is a trademark o f ALPS Electric Co., Ltd.© 1987 ALPS America. 











MICRO BYTES �

Some Researchers Concerned with Defense Funding of Al Projects 
One of the most heated topics ohalk 
at the recent AAAl-87 in Seattle con­
cerned the role of the Department of 
Defense's Strategic Computing Initiative 
(SCI) in Al research. Al researchers, 
particularly those in universities who see 
themselves as "antimilitary," are 
facing a real dilemma: They don't want 
their work used for military applica­
tions, but no one else seems ready to pay 
the bills. The only realistic perspec­
tive, according to Rod Brooks, an MIT 
researcher heavily involved in the 
SCI-sponsored Autonomous Land Vehi­
cle (AL V) program, is to realize that 
research results can be used for all sorts 
of purposes and that a researcher can­
not assume responsibility for every even­
tual application. 

Randall Davis, another university 
researcher working on SCI-related proj­
ects, agreed, pointing out that many 
of the algorithms being used with missile 
systems were originally developed by 
medical researchers. Jon Jacky of the 
University of Washington concurred: 
"You can never have complete control 

No LAN Is an Island, E-Mail Panel Says 

over the results of your work. " 
SCI , with its 1987 budget of slight­

ly more than $116 million, is a DARPA 
(Defense Advanced Research Projects 
Agency) program started by Robert 
Kahn in 1983. SCI has four major 
goals: to advance machine intelligence 
technology, to aid in the transition of 
this technology from laboratories to in­
dustry, to increase the availability of 
trained scientists and engineers, and to 
provide a broad base of supporting 
research for advanced machine-intelli­
gence technology. General areas of 
technology research include computer 
vision, speech processing, natural­
language processing, knowledge-based 
systems, integrated interfaces, archi­
tectures, and microelectronics. 

More than one-third ofSCI's 1986 
$116. 3 million budget was released to 
university research laboratories; 26 
percent was allocated for multiprocessor 
system architectures, 20 percent for 
applications (e.g., ALY), and 16 percent 
for machine intelligence. Although 
the 1987 budget will be cut to just over 

The lack of intersystem connections 
has been the single biggest obstacle for 
electronic-mail users and vendors, 
according to a panel of e-mail experts 
speaking in San Francisco recently. 

But one panelist, Richard Miller of 
Telematica (Palo Alto, CA), said the 
technical problems of "interconnect­
ing islands of communication" have 
been solved so that users of one 
e-mail system can send and receive 
mail to and from users on other systems. 
The problems that now exist, said 
Miller, are primarily administrative. 

"Within companies, the problem is 
to convince the various parts of the orga­
nization that they really can talk to 
one another," said Miller. "Usually that 
isn't dealt with until a CEO finds out 
he can't send a message to the entire 
company." Peter Westwood, vice 
president of Sydney Development Corp. 
(Vancouver, British Columbia), 
added that more than 80 percent of the 
e-mail systems that serve the more 
than 6 million active e-mail users in the 

United States are capable of commu­
nicating with one another, but whether 
or not they actually do is another 
matter. 

Miller and the other speakers on 
the panel credited the adoption by e-mail 
vendors of the X.400 protocol stan­
dards with helping greatly to make inter­
connection possible. Those standards 
are backed by the Electronic Mail Asso­
ciation and are now being considered 
for adoption by the National Bureau of 
Standards in the United States and by 
Cen/Cenelec in Europe. 

"We are at the point today," Miller 
said, "where X.400 is no longer a 
dream. Real services and real prod­
ucts are out there. " X.400 is a global 
messaging interconnection protocol 
that defines the envelopes and text for­
mat of message naming, addressing, 
and routing schemes. 

When asked about the implications 
that X.400 might pose for broad-based 
Unix systems like Arpanet, UUCP, 
and others, however, Westwood admit­

$104 million, the 1988 projected 
budget will be up to about $120 million. 
Robert Simpson, the DARPA admin­
istrator responsible for overseeing SCI, 
added that SCI is the funding source 
for AI and computers within DARPA. 

Questioned about the relationship 
between SCI and the Strategic Defense 
Initiative (SDI), commonly referred 
to as the "star wars defense," Simpson 
pointed out that the two are not re­
lated; however, "technologies developed 
by SCI are available to the entire De­
fense Department." Simpson mentioned 
that SDI researchers are very inter­
ested in the parallel computing architec­
tures at Carnegie-Mellon University 
(see the story on the Warp Computer in 
April's Microbytes, page 10). 

When asked why SCI funds could 
not be turned over to a nonmilitary 
agency, such as the National Science 
Foundation, for distribution to univer­
sities, Simpson said "it's unlikely" 
that the DoD would agree to deliver mil­
lions of dollars to the NSF simply to 
create the impression of "clean money . " 

ted it is unlikely that those systems 
will adopt the X . 400 protocol. Instead, 
vendors, like Westwood's company, 
will be offering gateways to those 
systems. 

Russell Briggs, an e-mail consul­
tant and president of DA Systems 
(Campbell, CA), agreed. "The Unix 
systems work now," said Briggs, "and 
there probably will be little incentive 
to adopt X.400. The alternative is to 
provide gateways." Briggs added that 
implementing X.400 protocol is not 
cheap and predicted that many e-mail 
systems will turn to gateways or to ser­
vices like DA System's recently in­
troduced DASnet. 

DASnet is a service that allows the 
exchange of electronic mail between 
users of most of the major e-mail sys­
tems. With a DASnet, an e-mail user can 
reach almost everyone who has an ac­
count on a public or for-fee system using 
the mail system with which they have 
become familiar, regardless of the 
destination. 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
ofinnovative uses ofthat technology. Ifyou know ofadvances or projects that involve research relevant to microcomputing 
and want ro share that information, please contact us. Call the Microbytes staffat (603) 924-9281 , send mail on B!X to Micro­
bytes, or write to us at One Phoenix Mill Lane, Peterborough , NH 03458. 
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Verbatim 6.6 MB subsystems: high capacity 
with the convenience and security of 
removable floppies. 

You'll appreciate the advantages of Verbatim 
6.6 MB subsystems from Kodak. 

You get 5.57 MB of formatted capacity and 
all the benefits of removable floppies. Store 
unlimited amounts of data. Easily transport files. 
Secure important information. And back up 
your hard disk quickly and reliably. 

No need to throw away existing disks. This 
subsystem can read disks with 48, 96, and 
192 tpi. Available to fit inside or alongside your 
IBM PS/2 model 30 or IBM PC/XT/AT and 
compatibles. Everything you need for fast, easy 
installation comes with the package. And you're 
protected by a one-year warranty. 

Ask your computer dealer about this new 
Verbatim subsystem and media. Or call 
1-800-44KODAK, ext. 990. 

Free Back-It software for hard-disk backup 
with purchase, while supplies last. 

The new vision of Kodak 

©Eas1man Kodak Company, 1987 
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SAMSUNG S-286 (Base System) includes: 

� Intel 80286-8 CPU with 8 Expansion Slots. 
� 1Mb Standard RAM Memory On Board (100nS Chips). 
� Combined 2 Floppy/2 Hard Disk Controller Card (Western Digital WA2). 
� 200 Watt Power Supply 230/115 V Switchable. 
� Clock Calendar with Battery Back-up (Rechargeable Battery). 
� 6 or 8MHz Clock Speed (Switch Selectable). 
�Wait or No Wait Memory Access (Switch Selectable). 
� 1.2Mb Floppy Disk Drive. 
� 2 Serial Ports and 1 Parallel Port (Built-in Motherboard). 
� Enhanced 101 MAXISWITCH’" Keyboard. 
� Push Button for Hardware Reset. � Hardware Reference Manual. 
� Awards ROM BIOS (100% Compatible and Faster). 
� Landmark CPU Test Shows 10.3MHz at 8MHz on 0 Wait State. 
� One Year Complete Warranty Parts & Labor. � FCC/UL Approved. 

S-286 Monochrome System --- $1250S-286 EGA System -----� 
� Includes Base System (Shown Above). � Includes Base System (Shown Above). 
� Samsung 14" EGA Monitor (640 x 350). � MGA Card. 
� Video-7"’ VEGA Deluxe Extra Hi-resolution EGA Card � Samsung 12" Hi-resolution Monochrome Amber 

Monitor with Tilt and Swivel Base. �
With 20Mb Seagate ST-225 1hHT 65mS .. . . . . ... ... :p I !:JOU With 20Mb Seagate ST-225 1hHT 65mS . . ..... . �

With 30Mb Seagate ST-4038 Full HT 39mS ........ .$2180 With 30Mb Seagate Sf..4038 Full HT 39mS .... . . �

---------- OPTIONAL PRODUCTS ---------­� Samsung 12" Amber and Green Monochrome Mon � Samsung 14" EGA Monitor ... . . . . . . . ...... .. .. . ..... ... $350with Tilt and Swivel Base .. ........ ... ..... . . . . .. . .. .. ...$ 75 �
� Modem - 1200 Baud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. 95� Video-7’" VEGA Deluxe EGA Card .. . . ......... ...... .. ... 329 �
� Modem - 2400 Baud ...... . ... . ... ............ .. . . . ... .245�� Seagate �ST-225 ’hHT 20Mb Hard Disk [ 

65mS Access Time . . .. .. . . . ............. .. ... . .. . .. .. . 270 �Tape Back-up Samsung SACT40Q 40Mb Internal. . . ..... .. .. .410 
� Seagate Sf..4038 Full HT 30Mb Hard Disk Drive � • •Toshiba 360K Floppy Disk Drive. . ... . . .. .......95 �

39mS Access Time ....... . ...... . . . ...... .. .. . .. . . . ... 490 � Chinon 360K Floppy Disk Drive . . ...... . .... . .. .. .... . ..... 90 �

TO ORDER IN CA CALL TOLL FREE TECH SUPPORT & INFO 

800-543-8868 (408) 737-8585 
Hours: Mon - Fri 8:00 am - 6:00 pm (PST) 

V/Sil Saturday 8:00 am - 3:00 pm (PST) -
TERMS: Orders shipped same day oo all to be free from defects in materials and4 73 Macara A v enue I-Ma�lo:Caod I stocked products. We accept Visa, Master› workmanship on all produc5. Returned items �

Suite 706 Card, 3% extra on Amex, wire transfers, must be shipped prepaid and insured, and �
qualified PO’s and C.O.D.’s. Only factory seal› must contain an MRA number on the shipp›�

Sunnyvale, CA 94086 ed and fully warrantied products stocked. PC ing label. CA residents add 6’12% sales tax.�HOME Home extends a one year complete warranty Prices are subject to change without notice. 
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WHAT'S NEW 

training inputs and outputs. 
A maximum of 4000 pro­

cessing elements with a total of 
16,000 connections are pro­
vided. On an IBM PC AT with 
an 80287 math coprocessor, 
a maximum of 32,000 connec­
tions per second can be 
made. 

Neura!Ware also sells 
Solution Packs, a tutorial tool 
that lets you examine 
Rosenblatt's classic Perceptron 
neural model and Hop-
field' s Cross-Bar Associative 
Network. 

NeuralWorks runs on 
IBM PCs or compatibles with 
at least 512K bytes of RAM 
and a graphics monitor. 
Price: $99; Solution Packs, 
$49. 
Contact: Neural Ware Inc., 
103 Buckskin Court, 
Sewickley, PA 15143, (412) 
741-7699. 
Inquiry 578. 

NetWurkz for the IBM 
PC is a neural-network 

tutorial. It models associa­
tive memory to find the nearest 
match to your input word. 
The emulator is limited to 
about 1000 neurons. The 
program comes with a PL/D 
compiler (NetWurkz is em­
bedded within the PL/D lan­
guage as data statements). 
The program also comes with 
source code. 

To run NetWurkz, you 
need an IBM PC, XT, AT, or 
compatible with at least 
256K bytes of RAM. 
Price: $79.95. 
Contact: DAIR Computer 
Systems, 3440 Kenneth Dr., 
Palo Alto, CA 94303, (415) 
494-7081. 
Inquiry 579. 

Turn Your AT into a 
Neurocomputer 

The Anza coprocessor 
board from Hecht-Nielsen 

Neurocomputer Corp. 
transforms any IBM PC AT or 
compatible into a neuro­
computer that's capable of im­
plementing a neural net­
work. The Anza uses a 68020 
processor and a 68881 
floating-point coprocessor, 
along with 4 megabytes of 

The VAXstation 2000 displays 1024- by 864-pixel color. 

one-wait-state RAM. 
The system can imple­

ment neural networks contain­
ing up to 30,000 processing 
elements (neurons) with up to 
480,000 interconnects. It 
can update the interconnects at 
25 ,000 interconnects per 
second during learning and at 
45,000 interconnects per 
second in feed-forward mode. 

Software supplied with 
the Anza includes the User In­
terface Subroutine Library 
(UISL) and five Basic Netware 
Packages. The UISL is a 
collection of instructions that 
provide access to all Anza 
functions from within pro­
grams written in C, Pascal, 
FORTRAN, and BASIC. Each 
of the five Basic Netware 
Packages is a generic, user­
configurable implementa­
tion of a basic network para­
digm specifying the 
interconnection structure of the 
network and the form of the 
differential equations that de­
termine the behavior of the 
individual processing ele­
ments. You can customize 
the Netware Packages to fit 
specific applications by 
modifying the number of neu­
rons, their initial state and 
weight values, learning rates, 
and time constants. 

The Anza is available 
both as a board/software pack­
age alone or bundled with a 
IO-MHz Zenith Z-248 AT­
compatible with a 20- or 
40-megabyte hard disk drive, 
an EGA board, and a moni­
tor. In addition, the com­
pany offers three different 
training courses on working 

with neural networks. 
Price: Board alone, $9500; 
with Z-248 and 20-megabyte 
hard disk drive, $14,950; 
with Z-248 and 40-megabyte 
hard disk drive, $18,950. 
Contact: Hecht-Nielsen 
Neurocomputer Corp., 5893 
Oberlin Dr., San Diego, 
CA 92121, (619) 546-8877. 
Inquiry 581. 

Low-Cost Color VAX 

D igital Equipment 
Corp. 's VAXstation 2000 

is .a four-plane workstation 
(i.e., it has 16 simultaneous 
colors) with graphics reso­
lution of 1024 by 864 pixels . 
The system's processor is 
the MicroVAX II chip set, and 
its proprietary graphics chip 
set is the same one used in the 
VAXstation II/GPX. 

Two versions are avail­
able. The entry-level system in­
cludes the MicroVAX II 
chip set running at 20 MHz 
with a floating-point unit, 4 
megabytes of RAM, a built-in 
Ethernet adapter, three-button 
mouse, keyboard, 15-inch 
color monitor, and software . A 
42-megabyte hard disk 
driver is also available. 

The advanced system in­
cludes a 19-inch color monitor. 
All systems include one-
year on-site warranty service. 
Price: Entry-level version, 
$4600; with 19-inch monitor, 
$5400; with hard disk 
drive, $10,950. 
Contact: Digital Equip­
ment Corp., The Mill, May­
nard, MA 01754-2571, 
(617) 897-511 l. 
Inquiry 580. 

A Disk Named 
Patrick Henry 

Patriotic themes abound 
in a company named 1776 

Inc. Case in point: Patrick 
Henry, a high-capacity hard 
disk-caching system with 
an average access time that the 
company claims is between 
0.5 and 7 milliseconds, de­
pending on system config­
uration. Tuning software in­
cluded with the system lets 
you increase its performance by 
adjusting the cache to the 
application you're using; it 
guarantees that critical files 
will always be found in the 
cache when needed. 

The system uses SCSI for 
connecting to the host and 
ESDI (enhanced small de­
vice interface) for intercommu­
nicating among drives with­
in a multidrive system. Data is 
transferred to the host at 1. 2 
megabytes per second. A 
68000 processor provides 
intelligence forthe system. Pat­
rick Henry is compatible , 
with MS-DOS, Novell Ad­
vanced Netware, and MS­
DOS networks. The company 
has plans for Unix and 
Xenix compatibility in the near 
future. 

Patrick Henry's built-in 
fault tolerance automatically re­
allocates disk space when 
bad sectors are suspected. It 
also keeps duplicate copies 
of the directories and file-allo­
cation tables. The system's 
security features let you divide 
the disk into up to 256 pass­
word-protected sections. 

Systems are available in 
capacities ranging from 70 
megabytes to 1280 mega­
bytes, with cache sizes from 
512K bytes to 16.5 mega­
bytes. Tape backup is available 
in 60- and 120-megabyte 
sizes. 
Price: $9900 to $64,700. 
Contact: 1776 Inc., 4522 
Murietta Ave., Suite 700, 
Sherman Oaks, CA 91423, 
(818) 789-2004. 
Inquiry 582. 

colllinued 
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WHAT'S NEW 

NEC Upgrades 
Laptop Screen 

T he NEC MultiSpeed 
EL is an upgraded version 

of the NEC MultiSpeed lap­
top computer. As its name im­
plies, it now has an electro­
luminescent, backlit, 
supertwist LCD screen. 
The screen provides you with a 
full 80 characters by 25 
lines with an aspect ratio of 1.6 
to 1 and a resolution of 640 
by 200 pixels. 

Also new on the Multi­
Speed EL are brightness and 
contrast controls on the 
screen panel ,.a friction lock 
that holds the screen at the 
angle you choose, on/off 
switching of LCD back­
lighting, and automatic screen 
power-off. NEC claims a 
battery life of 4 hours. 

If you own an original 
NEC MultiSpeed, you can up­
grade your system to the 
new screen. Some early serial 
numbers have to be returned 
to the factory for upgrade. The 
rest can be upgraded either 
by the owner or by your local 
dealer. 
Price: $2500; screen up­
grade, $499. 
Contact: NEC Home Elec­
tronics, 1255 Michael Dr., 
Wood Dale, IL 601 91, 
(312) 860-9500. 
Inquiry 583. 

Artificial Intelligence 
Applied to Statistical 
Forecasting 

Forecast Pro is an ex­
pert-system time-series 

forecasting program from 
Business Forecast Systems, the 
company that released Fore­
cast Master. BFS reports that 
with Forecast Pro, prior 
knowledge of statistics is not 
necessary. 

Artificial intelligence is 
used to guide you through a 
series of steps, or modules, 
that make up the forecasting 
process. Techniques include 
exponential smoothing, Box­
Jenkins, and dynamic re­
gression. The expert-system 

NEC adds an electroluminescent screen to the MultiSpeed. 

analysis feature performs 
statistical tests on the data and 
determines the characteris­
tics and the power of potential 
explanatory variables or 
leading indicators. The system 
then describes the data sta­
tistically, recommends an ap­
propriate method, and ex­
plains its reasoning. 

Once you've chosen the 
forecasting procedure, auto­
matic fitting options let you 
choose and optimize the model 
parameters. The program 
presents and interprets fitting 
diagnostics and can suggest 
a route to improve the model. 
You can also make your 
own decision at any time. 

A set of diagnostic 
screens helps you compare dif­
ferent models. Other fea­
tures include a full-screen 
time-series editor, graphics, 
user-defined variables, color 
capability, and batch-pro­
cessing capability. The graph­
ics facility lets you compare 
several forecasts and time 
series on the same plot with 
scaling options . You can output 
them to a variety of graphics 
devices or save them for inter­
active editing. 

BFS is directing the pro­
gram toward academic use as 
much as general business 
applications. 

Forecast Pro runs on 
IBM PCs, XTs, ATs, and com­
patibles with at least 512K 

bytes of RAM and two disk 
drives. It also runs on the 
IBM PS/2 series and supports 
VGA graphics. An Intel 
math coprocessor chip is 
recommended. 
Price: $495; academic 
price, $195. 
Contact: Business Forecast 
Systems Inc . , 55 Wheeler St., 
Cambridge, MA 02138, 
(617) 354-3745. 
Inquiry 584. 

Low-Cost PC-Based 
Telephone Management 

BigmOuth from Talking 
Technology is a digital re­

cording and telephone man­
agement system for IBM PCs 
and compatibles. It consists 
of a half-length card, software, 
telephone cables, and an ex­
ternal speaker. 

BigmOuth 's features in­
clude basic answering-machine 
capabilities and personal 
messaging, which gives users 
private mail boxes . The sys­
tem can store up to 1000 mes­
sages, and you can retrieve 
them either locally or remotely 
from any Touch-tone tele­
phone. The unit can also for­
ward messages to other tele­
phones and deliver messages at 
a prearranged time. 

Software that comes with 
BigmOuth includes an auto­
dialer with a database and 
an automatic activity log. All 
messages and hang-ups are 
stamped with the time, date, 
and a description of the 
activity. 

To use BigmOuth, you 
need 256K bytes of RAM and 
at least two floppy disk 
drives, although a hard disk 
drive is recommended. 
Talking Technology also offers 
a licensing program for de­
velopers who want to integrate 
BigmOuth's voice features 
into their software. 
Price: $239. 
Contact: Talking Technol­
ogy Inc ., 6558 Lucas Ave . 
#301, Oakland, CA 94611, 
(415) 339-8255. 
Inquiry 585. 

Updated Dot-Matrix/ 
Daisy-Wheel Combo 

Brather International' s 
latest incarnation of its 

Twinriter-the Twinriter 
6-combines faster dot-matrix 
and daisy-wheel printheads 
side by side in the same 
printer. The unit's daisy­
wheel element prints at 36 
characters per second, 
while the dot-matrix part of the 
system prints at 200 cps. 
The twin heads allow true let­
ter-quality text and graphics 
to be mixed on the same page. 

The Twinriter 6 prints up 
to 36 columns bidirectionally 
and supports the IBM ex­
tended character set in both let­
ter-quality and draft modes. 
Options include a forms trac­
tor, a single-bin sheet feed­
er, and a triple-bin sheet/ 
envelope feeder. A parallel 
Centronics interface is stan­
dard, and an RS-232C 
serial interface is available. 
Price: $1395; forms trac­
tor, $169; single-bin sheet 
feeder, $325; triple-bin 
sheet feeder, $599. 
Contact: Brother Interna­
tional Corp., 8 Corporate 
Place, Piscataway, NJ 
08854, (201) 981-0300. 
Inquiry 586. 
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SHARPEN �
YOUR IMAGE �

800 x 600 EGA 
� � 100% Multisync Compatible � 100% IBM EGA Compatible 
� � CGA DoubleScan (just like � 132 Column Drivers for Lotus 

IBM's new VGA!) 1-2-3 and Symphony 
� �Drivers for AutoCAD, � BO x 66 for Desktop 

Windows, GEM, Ventura, Publishing 
Pagemaker and more.CAD/CAM 

Genoa's SuperEGATM board is the easiest way to get the best out 
of your high-resolution monitor-and the popular CAD/CAMDESKTOP and desktop publishing programs. And, SuperEGA also sup­
ports CGA, CGA DoubleScan (to 640 x 400), MDA, Hercules,

PUBLISHING and EGA, thanks to Genoa's exclusive AutoSync™ capability. 
So now you can get high performance at a reasonable cost­
and look sharp! 

Genoa �
SYSTEMS CORPORATION 
73 E. Trimble Road, San Jose, CA 95131 

FAX: 408-434-0997 Telex: 172319 
Circle 112 on Reader Service Card Telephone: 408-432-9090 







WHAT’S NEW 

PERIPHERALS 

Floppy Disks 
with 5.5 Megabytes 

Based on Kodak’s 6 .6›
megabyte high-density 

floppy disk drive, the Peli›
can 6.6 stores 5.5 megabytes 
(formatted) of data on spe›
cial Verbatim floppy disks. 
The Pelican includes a high›
speed controller card with 
5 l 2K bytes of its own cache 
memory. By buffering data to 
and from the drive, the 
cache gives the system an ef›
fective access time of 85 
milliseconds. 

The drive uses hard disk›
type head positioning and 
stores 384 tracks per inch. 
Data-transfer speed is 500,000 
bits per second. The Pelican 
will read from (but not write 
to) 3.3-megabyte, 1.2›
megabyte, and 360K-byte 
disks. 

Both an internal mount 
and an external Pelican are 
available. The internal Peli›
can fits into any half-height slot 
and uses the computer sys›
tem’s internal disk drive. The 
external model, which has a 
2 1.4-inch-wide footprint , has its 
own power supply and cool›
ing system. 
Price: Internal, $695; ex›
ternal, $895; disks, approxi›
mately $20 each. 
Contact: Pacific Micro 
Systems, 160 Gate 5 Rd. , 
Sausalito, CA 94965, (415) 
331-2525. 
Inquiry 594. 

High-Speed Daisy­
Wheel Printer 

Primages’ 90-GT is a 
daisy-wheel character 

printer that prints at 90 
characters per second. The 
printer has a ribbon-sensing 
system that automatically shuts 
it down if a ribbon breaks. 

The company offers sev›
eral 100-spoke wheels in a 
wide variety of type styles. 
Each wheel is capable of print›
ing in 12 languages . Sheet 
and envelope feeders are also 
available. 

The Pelican 6. 6 stores 5.5 megabytes on a special floppy disk. 

Price: $1095. �
Contact: Primages Inc., �
151 Trade Zone Dr., Ronkon›�
koma, NY 11779, (516) �
585-8200. �
Inquiry 595. �

Desktop Modem 
Uses MNP 

W ith the introduction 
of its MultiModem212E, 

MultiTech Systems has 
added hardware-based MNP 
error-detection and retrans›
mission protocol to its 300-/ 
1200-bps desktop modem. 

The Hayes-compatible 
MultiModem212E can operate 
both synchronously and 
asynchronously. It can be set to 
run with or without MNP 
or to auto-detect MNP. Ac›
cording to the company, use of 
MNP will pass up to 10 
percent more data through a 
connection in a given period 
of time. 
Price: $399. 
Contact: MultiTech Sys›
tems, 82 Second Ave. SE, 
New Brighton, MN 55112, 
(800) 328-9717; in Minnesota, 
(612) 631-3550. 
Inquiry 596. 

High-Speed Personal 
Laser Printer 

The Model Ll 012 Per›
sonal Laser Printer is a 

12-page-per-minute unit 
from Printronix. It emulates 
the HP LaserJet Plus, the 
Diablo 630, and the Epson FX›
80 and comes with nine 
typefaces, each available in 
both normal and bold. 

Toner life is 2000 pages, 
developer and drum life is 
rated at 15 ,000 copies , and 
the optical filter and fusion unit 
has a rated life of 45,000 
copies . The printer is shipped 
with Quickset, a configura›
tion software package. 
Price: $3495 . 
Contact: Printronix, 17500 
Cartwright Rd., P .0. Box 
19559, Irvine, CA 92713›
9559, (714) 863-1900 . 
Inquiry 597. 

Overhead Palette 
Shows Color 

T elex Communications’ 
MagnaByte 5220-1 is a 

computer-interfaced LCD 
for overhead projectors that has 
a new twist: color. The 
display takes the color output 
from an IBM PC or com›
patible and turns it into an ap›
proximate LCD color image 
for overhead projection. It will 
also work with mono›
chrome-only systems, project›
ing graphics in deep blue 
and yellow. 

No special software is re›
quired for the MagnaByte. It 
comes complete with an 
LCD screen, a full-length plug›
in board, and a slide-projec›
tor-like remote control. The 
display weighs 61/2 pounds 
and is fan-cooled. 
Price: $1580. 
Contact: Telex Communi›
cations Inc., 9600 Aldrich 
Ave. S, Minneapolis, MN 
55420, (612) 884-405 l. 
Inquiry 598. 

Shadow Boasts 
Redundant Disks 

The Shadow is a high›
capacity redundant data›

storage system designed for 
use with IBM PC ATs and 
compatibles, the Macin›
tosh, and Digital Q-Bus-based 
systems. 

Consisting of dual 86›
megabyte or 170-megabyte 
hard disk drives, the Shad›
ow also has two separate con›
trollers and two separate 
power supplies. All data is si›
multaneously written to 
both disks. 

If either a disk, control›
ler, or power supply fails, the 
data continues to be read 
from and written to the other 
disk with no interruption 
and no loss of data. 

The company reports that 
the average access speed is 
under 30 ms. 
Price: Dual 86-megabyte 
drives, $4395; dual 170-mega›
byte drives , $5995. 
Contact: Century Data 
Systems, Ford/Higgins Divi›
sion, 1301 South Sunset 
St., Longmont, CO 8050 l , 
(800) 262-6743 ; in Colorado, 
(714) 999-2664. 
Inquiry 599. 

TurboVision Offers 
Big-Screen View 

A ST Research’s Turbo›
Vision is a combination 

high-resolution graphics 
board and high-resolution full›
page monitor designed pri›
marily for desktop-publishing 
applications with IBM PCs, 
XTs, ATs, and compatibles. 

TurboVision ’s 15-inch 
full-page display has a resolu›
tion of 1024 by 1280 (108 
pixels per inch) and uses 
"paper-white" phosphors . 
The monitor has a 107-MHz 
bandwidth, a 79.6-kHz scan 
rate, and a 60-hertz noninter›
laced refresh rate. 
Price: $1995. 
Contact: AST Research, 
212 Alton Ave., Irvine, CA 
92714, (714) 863-1333. 
Inquiry 600. 
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When you want to · talk computers .. �
ATARI COMPUTERS COMMODORE COMPUTERS MS/DOS SYSTEMS 

AT&T 6300 ..... .... .. ... ..... . from $1299.00 �
Atari Computers 

Compaq .... .. .. .. ... ........ .... . from 1699.00 �
800 XL 64K Computer .............. ..... Call �

IBM-PS-2 Model 30 .. ......... ....... ..... Call �65XE 64K Computer .. .... .. .. ......... 87.99 �
IBM-AT Enhanced ...... ..... from 3499.00 �130XE 132K Computer .............. 139.00 �
Leading Edge ... ... ... ... .... ... from 999.00

520ST Monochrome System ..... .499.00 
NEC Multispeed ..... ... .... .. from 1499.00 520ST Color System .... ......... .... 659.00 �
Toshiba 1000 Lap Top .. .. . .from 999.00 

Amiga 500 System 
Includes: Amiga 500 CPU, 1 MB, 1080 
RGB Monitor, Amiga DOS, Mouse, 
Kaleidoscope Ca11 

Commodore 128 ........ ..... .......... 259.00 �
Commodore 128D ... ... .. ... ... ....... 529.00 �Atari 1040 Commodore 64C ... .. .......... .... .... 179.00 
64C, 1541C, 1802C Package .. .. 599.00 
128, 1571, 2002 Package ... ...... . 759.00 

Color System 
Includes: 1040ST, 1 mb RAM with 3112'' 

128D, 2002 Package ...... ..... ...... 829.00 �drive built-in, 192K ROM with TOS, Basic, �
ST language and color monitor. �
New 520ST FM is in stock ...... .. .... Call � ASTActivision 

Six Pak Plus PC/XT ... .... .. .. ...... . 129.00 �Gamestar Series ... .. ...... .... .. (ea.) 28.99 �
HerculesBroderbund 
Color Card .. .. ........... .......... ....... 159.00 �The Print Shop .......... ........ .. ....... 29.99 �Access 
Graphics Card Plus .. ...... .... ....... 209.00 �The Toy Shop ... .............. .. ......... 39.99 �Leaderboard Golf ............. .. ..... .... 24.99 �
Fifth Generation Accolade Commodore 
Logical Connection 256K ... ..... ... 299.00 �Textcraft w/Graphic Craft... ......... 59.99 �Fight Night... ...... ............... ......... 19.99 �
QuadramActivision Assembler ... ........................ ... .... 79.99 �
Silver Quadboard ... ... ..... ... ..... ... 119.00 �Enhancer DOS 1.2 ........ .... ... .... .. 14.99 �Music Studio ..... ... ..... ................. 34.99 �
Video 7 Antic Discovery Software 
EGA Video Deluxe .. .... ..... ... .. .. .. 319 .00�Cad 3-D.... ...... ... ...... .. ..... .. ... ...... 32.99 � Marauder Back-up... .. ... ..... ....... .. 32.99 �
ZuckerboardBatteries Included Electronic Arts 
Color Card w/Parallel. .... ...... .... ... 89.99Deluxe Paint 11. ............ ........ .. ... :.97.99 �

Degas Elite ... ... ....... .... ...... .. ... .. .. .48.99 �
Paperclip w/Spellpack ..... .... ........ 39.99 �

Deluxe Print. .. ............... ....... . .. ... 74.99 � MS/DOS SOFTWARE 
lnfocom Instant Music ... ................. ....... ...34.99 �
Zork Trilogy .... ..... ............ .... .... .. .44.99 � Deluxe Video 1.2 ..... .... .... ........ ...97.99 � Ashton-Tate 
Microprose lnfocom d-Base Ill+ ... .... ... ..... ......... .. .. .. . 399.00 �
Top Gunner ... .. .... ....... ... .... .... ..... 19.99 � Hitchhiker's Guide .... ..... ........ ... ..28.99 � 5th Generation 
Silent Service ... .. .. . ........ ... .. ........ 24.99 � Micro Illusions Fastback Utility .... ............ .... ....... 89.99 �
Optimized Systems Dynamic-Cad .. ..... ...... .... ........... 349.00 � IMSI 
Personal Pascal. ..... ..... ... ..... .... .. .4 7.99 � Mindscape Optimouse w/Dr. Halo ..... .... ...... ..99.99 �
Origin Systems Halley Project ..... ...... ............ ...... 34.99 � Lotus 
Ultima 4 XUXE ... ...... ....... .... .. ..... 39.99 � SAT Prep ...... ..... ..... .. ...... ... ........ 51.99 � Lotus 1-2-3 ...... .. .. .. .. ..... .... ........ 329.00 �

Micro Systems Paradox MicroPro 
Wanderer (3-D) ........ .... .... .......... . 27.99 � Analyze Version 2.0 ..... ... .. ........ 119.00 � Professional 4.0 w/GL Demo ... .. 239.00 
Psygnosis Scribble ............ .. .... .. ...... ............ 66.99 � Microstuf 
Deep Space .. ........ ..... ...... ...... ....34.99 � On-Line/Comm : .. .. .. ...... .............. .46.99 � Crosstalk XVI. ....... .... ..... .. .. .... .... . 89.99 �
Timeworks Sublogic P.F.S. 
Wordwriter ST. .. ............. ......... .. .48.99 � Flight Simulator .......................... 31.99 � First Choice (Premium) .. .. .... ...... 119.00 

V.l.P.· Word Perfect Corp. VIP 
V.1.P. Professional. .... .. .. .. .. .. ..... . 112.00 Professional (GEM) ........ ..... ...... 144.00 � Word Perfect 4.2 ..... .... .... .. ... .. ...209.00 �
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.......When you want to talk price. �
DRIVES MODEMS �

Atari 
AA314 OS/DD Disk (ST) .......... $209.00 
AA354 SS/DD Disk (ST) ............ 129.00 
SHD204 20 Mb ST Hard Drive .. 579.00 
Commodore 
Amiga 1020 ......... ....... ... .... ... .... 189.00 
Amiga 1010 31/z''. .. ... .. .. .. .. ..... ... 219.00 
1541C ..... .. ... ..................... ... .... 179.00 
1571 ... ...... ....... .... ....... ............ .. 239.00 
1581 31/z'' External ......... .......... 229.00 
CSI 
10 mb (64-128) ........................ 1099.00 
Indus 
GT Disk Drive Atari XUXE........ 179.00 
Microbotics 
20 mb Hard Drive (Amiga) .. ..... 1299.00 
Racore 
Jr. Expansion Chassis .......... ..... 299.00 
Seagate 
20 mb ST-225 Hard Drive Kit .... 339.00 
Supra 
20 Meg Hard Drive (ST) ............ 559.00 
Xebec 
20 mb (Amiga) ............... .... .... ... 899.00 

MONITORS 

Anchor 
Volksmodem 1200 ..... .. .... .. ....... $99.99 
6480 C64/128 1200 Baud .... .. .. .. 119.00 
VM520 ST520/1040 1200 Baud.129.00 
Atari 
XM301 300 Baud ....... .... ............. 42.99 
Best 
1200 Baud External .................. 119.00 
Commodore 
Amiga 1680-1200 BPS ... ........... 169.00 
CBM 1670 & C-128) ................... 99.99 
Everex 
Evercom 1200 Baud Internal ..... 109.00 
Hayes 
Smartmodem 300 ......... ... ......... 129.00 
Smartmodem 1200 External ...... 299.00 
Novation 
Parrot 1200 .................. ............. 119.00 
Practical Peripherals 
1200 BPS External. ...... ............. 159.00 
Supra 
MPP-1064 AD/AA C64 ........... : .... 69.99 
1200AT 1200 Baud Atari ........... 139.00 

Atari 
1020 XL/XE Plotter ............ ....... $31.99 
XDM121 Letter Ouality .. .. .. ........ 199.00 
XMM801 XL/XE Dot Matrix ........ 189.00 
XMM804ST Dot Matrix ......... .... . 179.00 
Brother 
M-1109 100 cps, 9 pin ..... ... ...... 199.00 
M-1409 180 cps, 9 pin .............. 319.00 
Citizen 
MSP-10 160 cps, 80-Column ..... 279.00 
Premier 35 cps Daisywheel. .. .. . .489.00 
C.ltoh 
315P 132 Column Prowriter ...... .449.00 

Epson EX-800 
300 cps 80 Column$369 
Epson

Amdek LX-800 150 cps, Dot Matrix ....... 169.00 �
Video 300 Amber Composite ..... 139.00 FX-86E 240 cps, 80-column ....... 329.00 �
Commodore FX286E 240 cps, 132-column ... .439.00 
Commodore 2002 .... ...... ... .. ... ...319. 00 � EX-1000 300 cps, 132-column .. .499.00 
Amiga 1080 Hi-Res Color .. .. ...... 299.00 � L0-800 180 cps, 24-Wire .. ....... ..459.00 �

Hewlett Packard 
Th inkjet .................................... 379.00 �U.S. Robotics 
NECDirect 1200 Ext. 
Pinwriter 2200 24 Wire ..... ......... 319.00 �U.S. Robotics 
Pinwriter 660 24 Wire .......... .. .... 459.00 �2400 Baud lnternal.. ............... .. . 189.00 �
Pinwriter 760 24 Wire ...... ...... .... 679.00 
OkidataDISKETTES 
Okimate 20 Color Printer ....... .... 129.00 �

Maxell ML-182 120 cps, 80-column ...... 239.00 Magnavox MD1-M SS/DD 51/4'' ..................... 9.99 � ML-192 + 200 cps, 80-column ... 329.00 
MD2-DM OS/DD 51/4" ...... .. ... ...... 10.99 8502 Composite $179 ML-193+ 200 cps, 132-column.479.00 
MF1-DDM SS/DD 31/2' ' ............... 12.99 � Panasonic 

8505 A GB/Composite ................ 199.00 
Magnavox 

MF2-DDM OS/DD 31/z'' .............. . 21.99 � KX-1080i 120 cps, 80-column .... 159.00 
NEC Sony KX-1091i 180 cps, 80-column .... 169.00 
12" TIL Green or Amber .... ... ..... 99.99 MD1D SS/DD 5%" ........ .. .. ........... 8.99 � KX-P3131 22 cps Daisywheel .... 289.00 
JC-1401 P3A Multi-Sync ............. 549.00 MD2D OS/DD 51/4''. .......... ... ....... 10.99 � Star Micronics 
Princeton Graphics MFD-100 SS/DD 31/2'' .. ... ..... .. ..... 13.99 NX-10 120 cps, 80-column ........ 159.00 �
MAX-12 12" Amber TIL........... 149.00 � MFD-200 OS/DD 31/z''. ........... ..... 20.99 � NX-10C 120 cps, C64 lnterface.219.00 

Hewlett-Packard Calculators Taxan NX-15 120 cps, 132-column ...... 339.00 
28C Scientific Pro ....... .... ....... ... 199.99 �Model 124 12" Amber .............. . 119.00 � Toshiba 

Zenith 18C Business Consultant.. ........ 139.95 � P-321 SL 216 cps, 24-Pin ......... 539.00 �
ZVM 1220/1230 ................... (ea.) 99.99 � 12C Slim Financial .................... .. 74.99 � I P-351 II 300 cps, 24-Pin .... ........ 899.00 �

In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950. �
Outside the U.S.A. call 717-327-9575 Telex 5106017898 Fax 717-327-1217 

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. Al 10, Williamsport, PA 17701 

ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A. 
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced 
or repaired a tour discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compaflbility. All sales are final and returned shipments 
are subject to a restocking fee. 
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WHAT'S NEW 

Two for the Mac II 

Providing test signals 
and generating waveforms 

for automated test equip­
ment are two typical applica­
tions for which National In­
struments' NB-A0-6 analog 
output board is designed. 
The board plugs into the Mac­
intosh II's NuBus and fea­
tures six 12-bit DIA 
converters. 

Both unipolar and bipolar 
voltage outputs are available for 
each converter. National In­
struments says each voltage 
output settles to within one­
half least significant byte of 
full scale (10 volts) within 4 
microseconds. 

The NB-A0-6 features a 
high-performance real-time 
system integration (RTSI) 
bus interface that allows syn­
chronization with processes 
on other NB series boards. The 
converter outputs can be 
updated by an RTSI bus signal, 
an external signal, or by 
software control. 

The board allows you to 
supply references voltages be­
tween - IOV and 1 OV, pro­
viding the capability for four­
quadrant multiplication. 
Data can be written to any 
combination of DIAs simul­
taneously with standard 16-bit 
write operations. 
Price: $895. 
Contact: National Instru­
ments, 12109 Technology 
Blvd ., Austin, TX 78727­
6204, (800) 531-4742; in 
Texas, (800) 433-3488 or 
(512) 250-9119. 
Inquiry 601. 

Meanwhile on the Mac 
II front, AST Research 

has released an intelligent 
communications processor that 
offloads 1/0 processing 
from the Mac's 68020. The 
AST-ICP has a 68000 pro­
cessor running at 8 MHz, 
512K bytes ofzero-wait­
state RAM, and either two or 
four synchronous/asynch­
ronous serial ports. 

AST says the board pro­
vides a foundation for multi­
user, multitasking environ­
ments through Unix. In 

National Instruments ' NB-A0-6 adds six DACs to the Mac ll . 

addition, two of the ports 
can be configured to work with 
AppleTalk, giving develop­
ers the opportunity to create 
links between AppleTalk 
networks. 

The AST-ICP plugs into 
the Mac II's NuBus and pro­
vides support for full Nu-
Bus arbitration. It can be con­
figured with up to 64K 
bytes ofEPROM. 

·Price: Two-port version, 
$949; four-port version, $999. 
Contact: AST Research 
Inc., 2121 Alton Ave., Irvine, 
CA 92714, (714) 863-1333. 
Inquiry 602. 

386 Board for the PC 

The PC-Elevator 386 is a 
full-length plug-in board 

that turns any IBM PC, XT, 
AT, or compatible into an 
80386-based system. The 
board runs at 16 MHz with no 
wait states and includes l 
megabyte of 100-nanosecond 
RAM that can be expanded 
to a maximum of 16 megabytes 
using daughterboards. 

According to the manu­
facturer, the PC-Elevator 
doesn't require any modifi­
cations of the host machine for 
installation. The 80386 pro­
cessor works in tandem with 
the system's processor, 
using the original chip to 
handle 1/0 processing. 
Price: $1995 . 
Contact: Applied Reason­
ing Corp., 86 Sherman St. , 
Cambridge, MA 02140, 
(617) 492-0700. 
Inquiry 603. 

Two Megabytes 
for the Amiga 

The latest addition to 
Micron Technology's line 

ofadd-on memory boards is 
a 2-megabyte version for all 
Ami gas, including the 500, 
the 1000, and the 2000 models. 
Ifyou have an Amiga 2000, 
you can insert the board direct­
ly into a motherboard ex­
pansion slot. If you have an 
Amiga 500 or 1000, you'll 
need an optional expansion 
chassis. 
Price: $495; expansion 
chassis, $55. 
Contact: Micron Technol­
ogy Inc., Systems Group, 2805 
East Columbia Rd., Boise, 
ID 83706, (800) 642-766 l; in 
Idaho, (208) 386-3800. 
Inquiry 604. 

PC Multiuser System 

Q uickLink is a hard­
ware/software system that 

turns an IBM PC, XT, AT, 
or compatible into a multiuser, 
multiprocessor MS-DOS 
system running under the 
Novell Netware operating 
system. 

The basic hardware com­
ponent of the system is the 
QuickLink card, a full-
length expansion card that's es­
sentially an IBM PC on a 
circuit board, complete with an 
NEC V 40 processor and 
768K bytes of RAM. 

A standard IBM PC­
compatible ASCII terminal 
connects to the QuickLink 
card using standard twisted­
pair telephone wiring. Each 
terminal and QuickLink card 
becomes a complete MS­

DOS workstation. Up to 51 sta­
tions can be configured on a 
single system. 

According to its manufac­
turer, QuickLink is a closely 
coupled local area network 
that uses the high-speed bus of 
the main system to intercon­
nect the multiple processors in­
stead of the serial cables 
used in most LANs. 

For those looking for 
growth beyond 51 stations, 
multiple IBM PC file 
servers can be interconnected. 
The Network Link claims 
that QuickLink is compatible 
with most off-the-shelf 
LAN interface cards, commu­
nication servers, and main­
frame gateways. QuickLink is 
compatible with COM! and 
COM2 for printer and modem 
hookup. 1/0 ports are user­
selectable via DIP switches. 
Price: $1095. 
Contact: The Network 
Link, 3303 Harbor Blvd., 
Bldg. H-10, Costa Mesa, 
CA 92626, (714) 549-9380. 
Inquiry 606. 

Micro Channel 
Prototype Board 

For those who have an 
uncontrollable urge to 

work on their own hardware 
for the IBM PS/2 Micro Chan­
nel bus, a company by the 
name of29 Industries has de­
veloped two different PS/2 
prototype boards. 

Both single-layer and 
four-layer boards are available. 
The four-layer board has 
separate power and ground 
planes, with top-row 
through holes of +5V and a 
bottom row of ground con­
nections. Both boards have 
3500 tin lead reflow holes, 
each with 0.035- inch on 0 .1­
inch centers. Bus connec­
tors on both boards are gold­
plated. 
Price: Single-layer, $39.95; 
four-layer, $59.95. 
Contact: 2 9 Industries Inc., 
6190 North Federal Highway, 
Boca Raton, FL 3343 l, 
(305) 994-9229. 
Inquiry 605. 
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