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MACROTECH-STILL THE S-100 
PERFORMANCE 
PACESETTER 

MI-286. Our 80286/Z80H Dual CPU Board is at least twice 
as fast as Compupro's 8085/88 and it's a direct replacement. 

The MI-286 has already become the standard by which other 80286 
based systems are measured. Ask us for a complimentary 

Benchmark Report. 

ADIT. There's nothing else like it on the market. It's an Intelligent I/O 
Board with its own real time firmware that lets you control up 

to 16 different terminals, modems or printers all from a 
single slot. ADIT is the performance standard in 

environments such as Alpha Micro where I/O 
speed is critical. 

MSR. High performance and 
reliability in a memory so fast 
you won't believe it's a dynamic 
ram product. Compatible with all 
popular S-1 00 environments, the 
MSR's low power consumption 
and 120 nanosecond ram 
devices set a new stan­ 
dard for dynamic memory 
products. The MSR is avail­ 
able in quarter, half, one 
and two megabyte configurations 
at the lowest prices in the industry. 

V-RAM. High performance 
Static CMOS system mem­ 

ory / virtual disk in either 
quarter or half megabyte 

configurations. With its on­ 
board battery and power-fail 

logic, the V- RAM sets a new per­ 
formance standard at conventional 

static memory prices. When 
accessed through I/O port 

channels, the half megabyte 
V-RAM becomes M Drive 

compatible with true 
non-volatile solid­ 

state disk 
capability. 

V-RAM. 

Dealers: 
Gifford Computer Systems (415) 895-0798 
Custom Computer Technology (800) 222-8686 
S-100 (800) 423-5922 
John D. Owens & Associates (212)448-6298 
In England; Fulcrum (Europe) Ltd. (0621) 828763 
Macrotech dealers also include most Compupro Systems Centers, Heathkit 
Electronic Centers and Alpha Micro Dealers. 

MSR. Ii it MACROTECH International Corp. 
9551 Irondale Ave. 
Chatsworth, CA 91311 

• (800) 824-3181· in Calif. (818) 700-1501 
Telex; 9109970653 



PERFORMANCE 
In a multi-user system, performance is the most important ingredient. 

That's why we build per­ 
formance into every aspect 
of our multi-user systems. 

The CompuPro 286/40™ 
offers more performance for 
the money than any competing 
system; a powerful 8 MHz 80286 
processor, 768K of memory, 40 
megabyte hard disk, 9 serial ports, 
floppy and tape backup drives, Con­ 
current DOS 8l6™ multi-user, multi-tasking operating system 
and applications including NewWord™ and SuperCalc 2TM. 

Price? Just $9995. Now that's performance! 
Options? How about memory expan- 

sion to a megabyte, 80 mega­ 
byte hard disks, slave proc­ 
essors, networking, graphics 
and more. 
To find out how the Com­ 

puPro 286/40 (or any of 
our other multi-user systems ) 
can give your business the 

performance it needs, contact a distributor listed below for 
the name of your local CompuPro dealer. 

PERFORMANCE 
ACCELERATORS 

CompuPro's high perform­ 
ance SclOO/IEEE 696 board 
products are the heart of our 
high performance systems. If 
you're looking to boost your 
system's performance or you're 
choosing boards to build new 
systems, you can't buy better 
boards than ours. Here are 
some of the highlights: 

NET 100™: Local Area Net­ 
work board features high speed 
(2.5 MBPS) transfers using 
standard coax cable. Network 
multiple systems (even PCs) 
together for resource sharing 
and to increase performance 
in larger installations. $395. 

CPU 286™: 8 MHz, no wait 
state 80286 processor will really boost your system's per­ 
formance. $895. 

M-Drive/WM: RAM disk can 
increase system throughput by 
as much as 3500% and can 

now be used as a hard disk cache under Concurrent DOS 816 
version 4.l. 5l2Kversion: $495.2 Megabyte version: $1095. 

SPUZ™: 8 MHz Z80H slave processor for concurrent 8-bit 
task processing reduces workload of host processor. 64K 
(one task) version: $295. 256K (four task) version: $395. 

Fast Static RAM: Low power, high speed static RAM elimi­ 
nates the wait states needed with dynamic RAMs. RAM 22TM 
(256K):$595. RAM 24TM(1 Mbyteon a single card): $2995. 

AT COMPUPRO, PERFORMANCE IS NOT JUST ANOTHER BUZZWORD. 

Call the Distributor Near You For The Name Of Your Local Dealer: 
Canada-Tri-M Systems (604) 438-0028 Ohio-QDP Computer Systems Inc. (216) 526-0838 
Hawaii-Viaduct (808) 242-9113 Pennsylvania-Tek-Aids Industries Inc. (215) 337-3220 
lIIinois-Tek-Aids Industries Inc. (312) 870-7400 Texas-Business Systems (214) 785-0041 
North Carolina-General Semantics (919) 378-1500 West of the Rockies (except Hawaii) 

Call CompuPro direct for the name of your local dealer. 

(iimpuPro" 
Viasyn Corporation 26538 Danti Court, Hayward, CA 94545-3999 (415) 786-0909 

CompuPro, CompuPro 286/40, CPU 286, SPUZ, Net 100, M-Drive/H, RAM 22 and RAM 24 are trademarks of Viasyn Corporation. Concurrent DOS 816 is a compound trademark of Digital Research Inc. 
and Viasyn Corporation. NewWord is a trademark of NewStar Software, Inc. SuperCalc 2 is a trademark of Computer Associates International Inc. 



One Strong Link 
Can Strengthen Your 

Whole System 
TurboNET® is Teletek's new local 
area network that perm its rei iable 
high speed data transfers among com­ 
puters of differing bus architectures. 
TurboNET is designed to be used in 
networks consisting of multiple S-100 
based and PC based systems. It will 
allow up to 4000 users, including 
up to 255 IBM PCs or compatibles, 
to share a single network and all 
attached peripherals. The network 
can be organized in any number of 
different ways mixing Teletek's 8 and 
16-bit multiuser systems and PCs in 
any combination. 
Teletek's Networking Family consists of: 

TurboNET PC: 
IBM-PC Network Interface Board 
Teletek's TurboNET PC board offers 
IBM-PC Compatibility, CSMA industry 
standard protocols, 2 megabits/sec 
network speed, on-board CPU and 
communications management firm­ 
ware, and media independence. 

TurboNET 5-100: 
5-100 Network Interface Board 
Teletek's TurboNET S-l 00 board offers 
IEEE 696 Compatibility, CSMA indus­ 
try standard protocols, 2 megabits/sec 
network speed, on-board CPU and 
communications management firm­ 
ware, and media independence . 

.y I,;.__ - 

, TELE1'E~1~: 

TELETEK 

The benefits are obvious: The cost 
savings of shared peripherals, almost 
unlimited system expansion capabil­ 
ity, and the use of existing PC work­ 
stations with the ability to run the 
myriad of application software written 
for MS-DOS and PC-DOS. This 
coupled with Teletek's 8 and 16-bit 
multiuser systems running application 
software written for CP/M and MP/M 
allows the system the ability to access 
almost any software library. 
For more information on Teletek's 
TurboNET S-100 and TurboNET PC 
boards or on any of our full line of 
S-100 products, please call our Sales 
Department at 916-920-4600. 

4600 Pell Drive, Sacramento, CA 95838 
(916) 920-4600 Telex #4991834 Answer back - Teletek © 1986 Teletek 
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Editor's 
Page 
by Sol Libes 

GAZING INTO THE CRYSTAL BALL 
Rumors are rampant that IBM is about 

to cut the prices for the PC, XT and AT 
once more. Judging by past history, this 
seems highly likely. When IBM sees 
erosion of its market share, they cut 
prices .... and IBM has been losing market 
share to compatible vendors .... mainly 
Compaq, AT&T, and the Far East clones. 

Each past price cut by raM has had 
disastrous consequences for most of 
IBM's competitors as it puts enormous 
financial pressures on them. Micro­ 
computer dealers are hurt even worse as 
price cuts translate directly into a decrease 
in dollar margins. Retailers such as 
Businessland, Computerland, Microage, 
and Entre, as well as independent 
retailers, are hurting, not only from lower 
income on each sale, but from loss of 
customers to large mail-order operations 
and manufacturer direct-sales operations. 
Stores which used to rely on walk-in traf­ 
fic, now find that they need expensive 
salespeople out knocking 011 doors. 

There' has also been a big change in 
attitude on the part of microcomputer­ 
system buyers. Systems 'with 
specifications similar to those of the 
PC/XT/AT are now viewed as commodity 
items bought in much the same way as a 
home appliance or a piece of office 
equipment, like a typewriter or copier. All 
the systems basically do the job in the 
same way with small variation in features 
from machine to machine. 

Thus, price has become a big dis­ 
tinguishing factor. Companies such as 
Leading Edge and Tandy have garnered a 
significant market share by selling PC and 
XT compatible machines for 40% less than 
their IBM analogs. Not only that, Leading 
Edge and Epson offer dealers a 40% 
margin (and sometimes more), while IBM 
only gives their dealers a 20-22% margin 
(Apple's dealer margin is even less, 12- 

4 

14%). It is no wonder that we see dealers 
turning to these Far East machines. It's a 
matter of survival, not features or quality. 
It is interesting to note that IBM recently 
instituted a special promotion for dealers, 
lasting through the spring, giving them an 
additional 20% discount on the PC (but not 
on the XT or AT). This reflects the pres­ 
sures ~BM is now feeling. 

IBM can readily afford to cut their 
prices as their own margins (which are 
k e p t secret) are rumored to be 
astronomical, even though the costs of 
semiconductors and disk drives have 
dropped to a small fraction of what they 
were two years ago. And, IBM's new 
microcomputer systems are expected to­ 
cost even less to manufacture by using the 
economies of automation and production of 
large quantities. With even more price 
pressures on competitors and dealers, we 
can expect to see many computer man­ 
ufacturers withdraw from the marketplace. 
And the Japanese, Korean, Taiwanese and 
Hong Kong clones can be expected to make 
even greater inroads. With their lower 
manufacturing costs, investments from 
U.S. multi-national companies, and better 
government subsidies, they are in a good 
position to improve their foothold in the 
U.S. personal-computer marketplace. The 
Far East manufacturers reportedly already 
have 20% of the assembled PC/XT system 
marketplace. This share can be expected to 
grow to 30-40%, and possibly higher, 
within the next year or two. 

As prices drop, the number of per­ 
sonal computers sold can be expected to 
increase appreciably. Computers, just a 
short time ago, were tools only large 
businesses could afford. Today, even 
small Morn and Pop businesses have 
them. They are already, to a limited de­ 
gree, mass market items. In a very short 
time, they should become hue mass- 

market appliance products being sold the 
way calculators are sold today. 

The large number of personal com­ 
puters and their low prices will have sig­ 
nificant effects oil the software end of the 
business. The number and variety of soft­ 
ware packages sold can be expected to in­ 
crease enormously to satisfy the needs 
and desires of the ever increasing horde of 
personal-computer users. However, 
customers who pay only a few hundred 
dollars for a computer system are not 
going to be willing to pay thousands of 
dollars for software. There is no doubt that 
the market pressures to reduce the prices 
of software will increase. Companies like 
Lotus Development and Ashton-Tate will 
not be able to continue to charge several 
hundred dollars for their packages. I sus­ 
pect that their response will be to introduce 
limited-feature versions' selling at low 
prices via mass-market channels. Their 
hope will be that many of these purchasers 
will move up to the much more expensive 
full-featured versions. 

We can also expect to see more soft­ 
ware clones of products such as 1-2-3, 
dBase-III, and popular word processors 
which should 'cause downward pressures 
on software pricing. Many of these prod­ 
UCtS can be expected to come from the far 
East. 

Today's computer user is far less 
knowledgeable about the internal workings 
of the system then the user of ten years 
ago, Using a computer today takes far less 
skill and training than was required only a 
few years ago, Systems are, being made 
easier and easier to use, Our younger 
generation is being made computer literate 
at a very early age, All of these factors 
should make the impact of personal com­ 
puters in the next ten years even more 
dramatic than in the past ten, 
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Finally, a high performance, 
low cost Digital Oscilloscope/ 
Spectrum Analyzer Peripheral 
for your Pc. 

, 

YOUR 
ER 

ADIGITAL 
E 

Until now, the idea of using 
your PC as a digital oscillo­ 
scope or spectrum analyzer 
was a great idea, but involved 
a lot of programming or 
special hardware-and was 
expensive! Rapid Systems 
has changed all that. 

INTRODUCING THE RAPID 
SYSTEftlSDIGITAL 
OSCILLOSCOPE/SPECTRUM 
ANALYZER PERIPHERAL 
FOR MOST PCS. 

Plug the Rapid Systems 
Peripheral into your Pc. slip 
in the disk, touch one button 
and you're ready to work. It's 
that simple and easy to use. 
Plus, all the post processing 
capabilities of your PC are 
at your fingertips. Store and 
retrieve wave forms from disk. 

Analyze and process the infor­ 
mation. And your PC is avail­ 
able for complex mathemati­ 
cal computations and word 
processing. 

You get the performance 
of more expensive digital 
oscilloscopes and spectrum 
analyzers, at a fraction of the 

cost while your PC provides 
the flexibility, intelligent con­ 
trol. and analysis. 

The Peripheral also pro­ 
vides user with the perform­ 
ance capabilities required for 
Digital Signal Processing-at 
a very low costl 

RAPID SYSTEMS DIGITAL 
OSCILLOSCOPE/SPECTRUM 
ANALYZER 
DIGITAL OSCILLOSCOPE 

4-channel Digital Oscilloscope, 
with a 2 MHZ sampling rate, 500 KHZ 
analog bandwidth and diode protec­ 
tion on all inputs. Graphics display is 
color enhanced, using up to 160 x 
260 pixels for data display (up to 
four traces) and 4 lines of text for 
the scope's parameters, A fast. 
informative menu-driven operation 
provides keyboard control of gain 
parameters for channels A. B, C. and 
D. time base values. channel selec­ 
tion, and trigger mode, 
SPECTRUM ANALYZER 

A variable order of Fast Fourier 
Transform. with up to 1024 points. 
Features a selectable rectangular or 
Hanning time window. Either base­ 
band or Vernier band operation is 
available using your analog anti-alias­ 
ing filters, Power spectrum computa­ 
tion and spectrum analyzing. High 
resolution spectral display formats, 
'S798 is price for the IBM and Apple compatible 
Rapid Systems Digital Oscilloscope/Spectrum 
Analyzer Peripherals. Other models less. 
Additional software and accessories available. 

Rapid Systems Digital Oscilloscope/Spectrum Analyzer Peripheral is 
compatible with: , 

IBM rc AT. XT 
Apple lIe. 11+ 
Commodore C-64, 

C-128, SX-64 
Leading Edge 
Compaq Portable 
Columbia MPC 4220 

TRS 1000 
Zenith 150 
Panasonic 
Corona PC22 
Eagle PC Plus 
ITT Extra 
NCR PC Model Y 

Panasonic Senior 
Partner 

Sperry PC 
Tandy 1000 
Tava PC 
Televideo PC Plus 

To order or for further information, call or write Rapid Systems, 659 North 34th 
Street. Seattle, WA 98103, (206) 547-8311. 

RAPID SYSTEMS 



GOSSIP & RUMORS 
Intel is expected to start shipping lim­ 

ited production quantities of the 80386 
microprocessor by July 1st. This means 
that shortly thereafter we should see the 
first 386-based systems announced and 
being shipped. There are rumors that 
Compaq will beat IBM and announce a 386 
product this summer with shipments in the 
fall. Intel will soon release a new graphics 
chip for PC's that with single instructions 
will create a window, a circle and other 
complex graphics objects. They are boast: 
ing that it provides performance that is "a 
quantum leap over the IBM EGA 
(Enhanced Graphics Adapter)." 

Apple has disclosed details about 
some of their new products due out this 
fall. First is the Open Mac which utilizes 
the Motorola 68020 32-bit microproc­ 
essor, is capable of running Unix System 
V, and has one expansion slot. A super 
Open Mac with multiple slots and a 17" 
color monitor is also due. There will also 
be two new versions of the Apple-II; a 
low-cost VLSI version capable of reading 
Mac and PC disks and a 16-bit version 
based on the 65816 chip and able' to 
accommodate Mac andlor IBM plug-in 
boards. And, there are rumors of a dual 
processor (68020/80286) machine in de­ 
velopment at Apple. It looks like Apple is 
knuckling under to the defacto PC bus 
standard. 

IBM has quietly cut the price of the 
basic PC system by about 20%. This was 
done via promotional discounts to large­ 
volume dealers good through July 31st. 
However, the general feeling is that IBM 
will continue the discount and increase it 
even more later this year. This is expected 
to apply greater pressure on clone pro­ 
ducers, particularly the clones from Japan, 
Taiwan and Korea. It also may indicate that 
IBM is getting ready to introduce a PC 
replacement this summer. 

There are rumors that IBM will soon 
introduce the PC-compatible JX system, 
currently sold in Japan and Australia, in 
the U. S., as a low-cost system for primary 
and secondary schools, a market still 
dominated by Apple. The system is ex­ 
pected to be priced at under $1,000 for a 
system containing 256K of RAM (expand­ 
able to 640K), one 3W' drive, two plug-in 
ROM slots, three internal card slots, in­ 
ternal graphics, and local area network in­ 
terfaces. 

There are also rumors, despite the IRS 
contract to Zenith, that both IBM and 
AT&T will shortly announce PC compat­ 
ible portable computers. The AT&T ma­ 
chine is expected to use two 8088s, have 
256K of RAM, expandable to IMbyte, a 
5W' floppy, optional 10M hard disk, and 
weigh in at 141bs, less batteries. IBM is 
expected to release two models (80C88 and 
80286 based) with 256K of RAM and 
everything else being optional (e.g. LCD 
or electroluminescent displays, one or two 
31f2" drives, more RAM, etc.). They will 
include a utility to copy files from 5" to 
3Y2" and vice-versa to achieve PC com­ 
patibility. The portable market has not yet 
reached the volume needed to make it 
worthwhile for iBM and AT&T to enter it. 
However, they are under pressure to enter 
it as the Japanese are moving into this 
market segment very aggressively (e.g. 
Toshiba) and if IBM and AT&T waited 
much longer they would be in danger of 
being shut out of the business. 

Motorola is now sampling a 20Mhz 
version of the 68020 and is quietly prom­ 
ising a 25Mhz version by year-end. 

AT&T is rumored getting set to 
release the next version of UNIX (release 
3.0). It is expected to add Streams and 
Remote File Sharing (betweenmultiple 3.0 
UNIX systems) features. Sun Micro­ 
systems already offers such features via 
its Network File Sharing (NFS). Unlike 
AT&T's RFS, Sun's NFS supports het­ 
erogeneous file systems so that one can 
connect an MS-DOS file system to a UNIX 
file system. 

IBM FLOPS AGAIN! 
Add to IBM's string of failures (the 

portable, the PCjr, and the desktop pre­ 
decessors to the PC) the System 9000, a 
Motorola 68000-based system. In­ 
troduced in 1982 for engineering, scientif­ 
ic, and industrial automation applications 
running Xenix, it failed to compete against 
the PC/XT/AT systems and systems from 
Apollo, Sun, H-P, and DEC. The biggest 
problem was that it did not attract any 3rd 
party software and the software IBM pro­ 
vided for the machine left quite a: bit to be 
desired in terms of performance. 

It appears that IBM will make another 
attempt at penetrating the scientific work­ 
station marketplace with its new RT 
system (Rise Technology). It will be in­ 
teresting to see how successful IBM is the 
second time around. 
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IS IBM PULLING OUT OF INTEL? 
IBM recently filed a statement with the 

Securities and Exchange Commission 
proposing a debt offering convertible into 
Intel shares. The net effect, if and when 
IBM goes through with this, will be to 
reduce IBM's holding in Intel from almost 
20% to 12%. Furthermore, IBM's repre­ 
sentative on the Intel Board of Directors 
resigned in December and, as of this writ­ 
ing, has not been replaced. 

All of the foregoing happened at just 
about the same time that IBM introduced 
the new RT system, using a new micro­ 
processor chip developed and made inter­ 
nally. All of this raises questions about 
IBM's future plans and whether they plan 
to continue with the Intel family of 8088, 
80286 and 80386 products. 

On the other hand it should be noted 
that IBM has acquired licenses to produce 
the 8088, 80286 and 80386 devices and 
has an agreement with Intel to. continue 
purchasing a percentage of these devices 
through 1990. 

THE FAR EAST ONSLAUGHT 
The long-predicted personal computer 

invasion from the Far East (Taiwan, Japan 
and Korea) is now in high gear. Leading 
Edge and Epson are leading it with PC­ 
compatibles priced far below the IBM, 
Compaq and AT&T systems (the current 
market leaders). They are battling for 
space on dealer shelves by offering greater 
discounts, consignment purchasing, 
financial assistance and margins better 
suited to small dealers. For example 
Leading Edge offers dealers 33-40% 
margins compared to 20-22% from IBM. 

PC buyers are still very brand-name 
conscious. However, with price dif­ 
ferentials of $1-2,000 there is a question 
as to how long this brand loyalty can last. 
We are already seeing IBM, Compaq and 
AT &T responding to these price pres­ 
sures with increased dealer incentives. 
Second tier producers (e.g. NCR and 
Zenith) have already responded with flex­ 
ible inventory policies such as free return 
of unsold product. Dealers are thus taking 
product on consignment. 

MORROW FILES FOR CHAPTER 11 
Computer companies are like desert 

flowers. They bloom overnight, and they're 
gone Being in the microcomputer 
business is like going 55 miles an hour three 
feet from a cliff, lfYOI1 make the wrong turn 
you're bankrupt so fast you don't know 
what hit you. 

George Morrow 
Morrow Designs filed for protection 

under Chapter 11 of the Federal Bankruptcy 
Code in March, only 2 weeks after Zenith 
won a $27 million IRS contract based on a 
portable computer, the PIVOT, designed 
and also manufacturered by Morrow. A 
year earlier, Morrow needed funds and 
licensed the design to Zenith for a $1.2 
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