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MACROTECH-STILL THE s-too 
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 3-100 environments, the 
MSR's low power consumption 
and 120 nanosecond ram 
devices set a new stan­ 
dard for dynamic memory 
products. The MSI1 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. 

Dealers: 
Gillard 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 iI MACROTECH International Corp. 
21018 Osborne Street 
Canoga Park, CA 91304 
(800) 824-3181. in Calif. (818) 700-1501 
Telex: 9109970653 



The Better Net 
The CompuPro 

ARCNET® PC Board 

Better Compatibility 
The CompuPro ARCNET PC is compatible 

with all versions of Novell Netware and Advanced 
Netware ", and DR-NET™ running in all types 
of PC-compatibles. No other board can say that! 

Better Reliability 
The CompuPro ARCNET PC board offers 

distinctly more reliability than other boards. 
Why? Read on. 

Better Design 
The CompuPro ARCNET PC board uses 

unique circuit design to increase signal margins. 
Better interface circuitry insures operation with 
even the fastest PC-compatibles. 

Better Specs 
The CompuPro ARCNET PC board meets 

all FCC requirements! 

Better Made 
The CompuPro ARCNET PC board is 

manufactured, tested and burned in right here 
in the USA. It is not subject to the wide swings 
in quality often experienced with foreign­ 
manufactured boards. 

Better Value 
All of this adds up to the fact that the 

CompuPro ARCNET PC board is the best value 
in Novell compatible network boards. 

Better Call Today 
Call us today for the name of your nearest 

CompuPro dealer. They are prepared to discuss 
a variety of network and multi-user solutions 
to meet your requirements. 

fiimpuPro" 
Viasyn Corporation 
26538 Danti Court 
Hayward, CA 94545-3999 

(415) 786-0909 
TWX: 510-100-3288 
Easylink Mailbox 62877579 

Trademarks: CompuPro: Viasyn Corporation. ARCNET: Datapoint Corporation. Netware, Advanced Netware: Novell. Inc. DR-NET: Digital Research Inc. 
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Window sho~pers. 
Check out DESQview.™ 

Thru its windows, see tomorrow today. 
and other popular business software, but also with 
telephone answering devices, video cameras, music 
synthesizers. Running on networks. In 3270 links 
to mainframes and with radio broadcast 
stock quotation systems. And on 386 PC's. 
But that's not all. 
Quarterdeck is introducing DESQview Companions.Jv 
A set of four programs. DESQview DatebookIM 
DESQview Notepad J'" DESQview Calculator. ™ 
DESQview LinkIM All of them friends to each other 
yet extremely powerful each in its own way. 
Check out Datebook's day, week, month, year at a 

glance, its alarms and its 

11,· ''',. iii···· snooze. Check out Note- _ pad's editing acumen. 
Check out Calculator's 
number prowess. Check 

DESQview is the window choice of the discriminating out Link's electronic mail 
shopper. The shopper looking for performance. Qual- and automatic communi- 
ity. The best value. cations. But above all, 
DESQview ubl[quitous. check out DESQview. 
Because over 250,000 DESQviews are out in the See its windows ... learn 
marketplace, you'll find DESQview all over the USA; the vision ... feel its power 
in Europe and even in Brazil. It is used in Fortune 500 ... and as time passes 
corporations and in small businesses. It is used by enhance your excellence with its. For DESQview win- 
power PC users and novices. You'll find DESQview dows into tomorrow today (and its Companions could 
running not just with 1-2-3, dBASEIII, WordPerfect be yours for many years to come). r--------------------- I Yes! I want to check out DESQview and its Companions! Today! 

Copies Product Price ea. Total To order or for a dealer nearest you, call (213) 392-9851 I DESQview $ 99.95 $ Payment: 0 VISA 0 MC 0 AMEX 0 CHECK 

I Conlpanions Only 99.95* Credit card: Valid Since __ 1_- Expiration __ 1_- 
DESQview & Companions 174.95** I I 

Card #: . . 

I Shipping & Handling-USA 6.00 
Outside USA 10.00 Name _ 

I Sales Tax (CA Residents) 6.5% Shipping address 
Amount enclosed $ --------------------- 

I 
I 
I 
I 

INFO 
WORLO 1986 

PRODUCT 
OFT H E 
YEA R 

In 1984, Quarterdeck created a new class of IBM PC 
software-the multi-win­ 
dow operating environ­ 
ment. DESQview. There 
was nothing quite like it 
then and there still isn't. 
Power packed. 
DESQview gives your PC 
the power of 9 PC's and 
then some. It does win­ 
dows.It multi-tasks. It lets 
your favorite programs 
(including graphics software) 

pop up when you need them. It transfers data. It dials 
your phone. It makes DOS easy. It remembers your 
keystrokes (macros). And lots more. 
The secret is out. 

10 day money back guarantee 
*If you purchased DESQview or received 
DESQview bundled with a multi-function 
board or a pc, call us about our special 
registered user "thank-you" bonus. 

**Limited time offer until April 1, 19:7~. ~~~=~I!~ 
Minimum system requirements: 
IBM PC, XT, AT or 100% 
compatible; 5121( memory 

L. required ----- 

City State Zip _ 
Telephone _ 

Quarterdeck Office Systems 
150 Pico Boulevard 
Santa Monica, CA 90405 
(213) 392·9851 

MSJ387 • ----_ ... 

.., 
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DESQview, DESQview Companions, DESQview Notepad, DESQview Datebook, DESQview Calculator and DESQview Link, are trademarks of Quarterdeck Office Systems; 
IBM is a registered trademark of International Business Machines Corporation; 1-2-3 is a registered trademark of Lotus Development Corporation; dBASEIlI is a registered trademark 
of Ashton Tate; WordPerfect is a registered trademark of 55I Software. 
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Editor's Page 
by Sol & Don Libes 

When is 
Multitasking Not 
Multitasking? 

This issue of Micro/Systems Journal fea­ 
tures a major article devoted to 
multitasking on IBM PCs, pC/XTs, pCI 
ATs, and compatible machines. 
A true multitasking system allows more 

than one task to be in execution at a time. 
Most multitasking systems allow the user 
to switch attention from one task to an­ 
other easily. This is useful for tasks such as 
editors and spreadsheets, which require 
the user to interact with them to get any­ 
thing done. 
On the other hand, compilers and as­ 

semblers need no such interaction. These 
and other tasks don't require user input or 
screens for output. Additionally, they 
don't require constant attention from the 
CPU. They can run off of whatever re­ 
sources are left over while you are doing 
something at the console. Such tasks are 
considered to be "background" tasks, 
since they sit in the background of the 
computer's attention, getting the short 
share of its power. 
Conversely, editors, command proces­ 

sors, and so forth are considered fore­ 
ground tasks, since they get priority of CPU 
resources over the background processes. 

In reality, of course, computers tasks 
are not run concurrently. The CPU is only 
executing one program at a time. It is pos­ 
sible, however, to switch the CPU between 
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tasks automatically, so that it appears as if 
tasks are being executed concurrently. For 
example, while the computer is waiting for 
you to type the next character, it could 
also be compiling, or spell checking, or 
working on lots of background tasks. 

MS-DOS was not designed to be a 
multitasking system. This introduces great 
inefficiency in what potentially could be 
an extremely powerful system. UNIX is an 
example of a more intelligent approach to 
multitasking. Not only multiuser pro­ 
cesses, but also multisystem tasks, can ex­ 
ecute at the same time. For example, 
UNIX device drivers allow asynchronous 
execution, while MS-DOS drivers are syn­ 
chronous. That is, with MS-DOS, when 
you request a sector from the disk, every­ 
thing in the system stops until the disk re­ 
sponds. Although DOS device drivers are 
much easier to write than UNIX device 
drivers, the result is a tragic waste of com­ 
puter power. 
Despite the design of the PC running 

MS-DOS/PC-DOS as a single-user, single­ 
tasking system, a number of clever folks 
have found ways to implement multi­ 
tasking on the systems. 

I guess they got just plain tired of wait­ 
ing for Microsoft to introduce its 
multitasking version of MS-DOS (which, 
rumor has it, will run only on 286- and 
386-based machines and requires applica­ 
tion programs to be written specifically to 
run in multitasking mode). Moreover, this 
new version is not expected to be released 
until late fall, at the earliest (see News & 
Views column). 
Such homegrown multitasking systems 

provide some interesting features and a lot 
of power, although few of them provide 
automatic scheduling with their multi­ 
tasking as does UNIX. And, of course, spe- 

cial hardware support (such as the 80286) 
is a necessity for a protected environment. 
Nevertheless, some of the advertised 

multitasking options for DOS are quite 
useful. Some systems allow windows into 
the background applications so that one 
can observe their activity. On others, one 
can switch between virtual consoles-in 
effect, placing a foreground process tem­ 
porarily in the background, and vice versa. 
Digital Research's Concurrent PC-DOS, 

introduced almost three years ago, was 
probably the first true multitasking op­ 
erating environment to become available 
for the PC.* In it, tasks run concurrently 
(hence the name), and the screen and key­ 
board can be switched between executing 
tasks. Its problem was that early versions 
provided only a low level of IBM PC 
compatibility. DRr has since updated the 
program, and the version in current re­ 
lease has a very high degree of PC 
compatibility. Concurrent PC-DOS' multi­ 
tasking is so good that many users use 
Concurrent DOS as a multiuser system. I 
have heard of as many as 16 users on a 
Concurrent DOS system. (A review will 
appear in next month's MIS].) 
There are a number of commercial pro­ 

grams, and several also in the public do­ 
main, that purport to provide multi­ 
tasking. However, many of them are really 
"task-swapping" systems. In other words, 
one can have more than one task in mem­ 
ory, but only the foreground task is actu­ 
ally active. Only the task that has access to 
the screen and keyboard is running. All 
other tasks are in a suspended state. Al­ 
though such a program is not a true multi­ 
tasker, it is quite useful. These programs 
generally cost less than true multitasking 
systems and usually run faster than the 
latter. 
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#1 Lint for MS-DOS 

The professional 
diagnostic facility for C 
PC-lint lets you zap swarms of C 
bugs and glitches at a time. 
Now you can uncover the quirks, 
inconsistencies, and subtle errors 
that infest your C programs .. 
waiting to bite you. PC-lint finds 
them all ... or as many as you 
want ... in one pass. Set PC-lint 
to match your own style. 

Outperforms any lint at any price 

• Full K&R support and 
common ANSI enhancements 
(even MS keywords) 

• Finds inconsistencies 
(especially in function calls 
across multiple modules!) 

• Modifiable library descriptions 
for 8 popular compilers 

• Super fast, one-pass operation 
• Suppress any error message 
• Zillions of options 

PRICE $139 • MC· VISA· COD 
Includes USA shipping and handling. 
Outside USA, add $15. In PA add 6%. 

ORDER TODAY, 
30-day guarantee 
Runs under MS-DOS 2.0 and up, and 

, AmigaDOS. Uses ali available 
Trademarks' PC-~int (Gimpel Software]. 
MS, MS-DOS (Microsoft). Arniqa (Commodore) 

3207 Hogarth Lane, 
Collegeville, PA 19426 

" ,,(~~5) 584-4261 
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True multitasking can be accomplished 
on PC/AT-class machines with programs 
such as DesqView, DoubleDOS, TopView, 
Windows, and TaskView. Philip Burns 
shows in his article "Multitasking Be­ 
tween Programs" how to get them to do 
this with some Turbo Pascal routines. 
There are also some programs in the 

public domain that provide limited 
multitasking features. A review of these 
programs appears in Charlie Strom's col­ 
umn on public-domain software. 
Hank Kee (former author of the PCI 

Blue public-domain column) currently is 
using DesqView on a PC/XT clone to sup­ 
port a two-line electronic bulletin board 
system that he also uses for word process­ 
ing and other tasks. He will be describing 
this use of Desq View in an upcoming issue 
of M/S]. Hank is also testing an eight-user, 
commercially available bulletin board sys­ 
tem for the PC/XT, and this review will ap­ 
pear in M/S] shortly. In the meantime, peo­ 
ple who want to check out his two-user 
BBS, or the eight-user BBS, can try calling 
718-539-3338 or 718-539-3560. § 

• That is, if you do not count the various 
implementations of UNIX for the PC, PC/ 
XT, and PC/AT. Several of these UNIX 
multitasking, multiuser implementations 
will be reviewed in the next issue of M/SJ. 

Moving? 

Affix your 
present label 

here. 

Mail entire ad to: 
Micro/Systems Journal 

P.O. Box 3713 
Escondido, CA 92025 

Please allow 6-8 weeks for address 
change to take effect. 

Byte Magazine called it. 

"CIARCIA'S 
SUPER 
SYSTEM" 

The SB180 
Single Board Computer 

Featured on the cover of Byte, Sept. 1985, 
the SB 180 lets CP/M users upgrade to a 
fast, 4" x 7'/2" single board system. 

• 6MHz 64180 CPU 
(Z80 instruction superset), 256K RAM, 
8K Monitor ROM with device test, disk 
format, read/write. 

• Mini/Micro Floppy Controller 
(1-4 drives, Single/Double Density, 
1-2 sided, 40/77/80 track 3'/2:' 5'/4" 
and 8" drives). 

• Measures 4" x 7'/2;' with mounting holes 
• One Centronics Printer Port 
• Two R5232C Serial Ports 

(75-19,200 baud with console port 
auto-baud rate select). 

• ZCPR3 (CP/M 2.2/3 compatible) 
• Multiple disk formats supported 
• Menu-based system customlzatlon 

0- 
N 

NeW loW Prices 
~ 

5B180-1 
SB180 computer board w/256K 
bytes RAM and ROM monitor 
...................... $299.00 

5B180-1-20 
same as above w/ZCPR3, ZRDOS 
and BIOS source $399.00 

COMM180-S 
SCSI inlerface $150.00 

Now Available 
~-------------~ 

TURBO MODULA-2 $69.00 
TURBO MODULA-2 with 
Graphix Toolbox $89.00 

TO ORDER 
CALL TOLL FREE 
1-800-635-3355 

TELEX 
643331 

For Technical Information or in CT, call: 
1-203-871-6170 

,. Mlcmmlnt, Inc. 
4 Park Street 

Vernon, CT 06066 
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RUMORS & GOSSIP 
Sharp Corp. is rumored to be readying a 

Macintosh-compatible system. If so, it will 
be the first such system. The system is ex­ 
pected to provide 512 X 512-pixel color 
graphics. While on the subject of the Mac, 
look for early release in the U.S. of a 
UNIX package for the Mac from SRL, of 
Pisa, Italy. The package is expected to be 
distributed in the U.S. by Plexus, of San 
Jose, CA. Called MacNIX, it features an 
icon-rich front end. It is already being sold 
in Europe. 
IBM is rumored to have ceased produc­ 

tion of the PC/XT and is clearing out in­ 
ventory. Replacements for the PC/XT 
have already been shipped to software de­ 
velopers and shown to large volume pur­ 
chasers. Thus, official introduction is ex­ 
pected as soon as current PC/XT 
inventories are exhausted. The features of 
the replacement have been discussed in 
prior columns. 
Microsoft and IBM have pushed back 

the release of PC-DOS/MS-DOS version 5 
until at least August. The operating sys­ 
tem, in test for several months now, was 
scheduled originally for a spring release. 
IBM has a large programming staff, in 
Boca Raton, working on DOS 5.0. The ru­ 
mor is that IBM will announce a new 286- 
based system at that time with some pro­ 
prietary hardware, and the new version of 
DOS may be tailored to the hardware. If 
this is indeed the case, it means that IBM 
has finally figured out a way to lock-out 
the clone makers-at least for a few 
months. It is expected that several circuits 
currently on plug-in cards will be bundled 
on the motherboard (e.g., display, disk, 
and network controllers and ports for 
printer, modem, and mouse). 
The prime new features of DOS 5.0 will 

be the ability to use more memory and 
more disk space, windows support, and 
multitasking (but not multiuser capabil­ 
ity). However, the multitasking will only 
work with "well-behaved" programs, and 
Microsoft is recommending that develop­ 
ers use their C-compilers for development 
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to ensure compatibility. Hence, most pro­ 
grams will need rewriting to do 
multitasking. The MS-DOS version that 
Microsoft will sell to other OEMs is ex­ 
pected to be significantly different from 
IBM's version. It is interesting to note the 
DRI's Concurrent PC-DOS will 
multiprocess most DOS applications, and 
it has been available for a long time now, 
for 8088/86/286 systems. 
Rumors also abound that IBM shortly 

will introduce a WORM (Write Once 
Read Mostly) optical disk drive for the 
new PC/AT systems. The drive is rumored 
to be from Matsushita Electric Industries. 
Apple is expected to release a new ultra­ 

powerful graphics coprocessor shortly for 
its new open-Mac system. Based on a pro­ 
prietary chip design, it is expected to pro­ 
vide mega pixel monochrome resolution, as 
well as a lower-resolution color display. 
Apple is also expected to introduce an­ 
other open-Mac system, this one based on 
the 68030 with several expansion slots. 
The system is expected to compete in the 
powerful work station market currently 
dominated by Sun Microsystems, Apollo, 
and DEC. And, late this year (or early 
next year), Apple is expected to introduce 
the portable Mac. A low-cost version of 
the LaserWriter is also expected this year 
for the Apple IIGS and low-end Mac sys­ 
tems. The printer is not expected to in­ 
clude PostScript. Postscript and network­ 
ing features are expected to be reserved for 
the more expensive versions of the 
LaserWriter. 
Microsoft and Borland are expected to 

announce low-cost C Compilers shortly. 
Look for names like Quick-C and Turbo-C. 
Novell, the leader in networking soft­ 

ware, is expected to announce software 
soon for internetworking PCs to UNIX 
systems. I hear talk of a new Universal 
Network Architecture (UNA). 

NEC, the current leader in multiscan­ 
type color displays, is rumored to be 
readying a new version capable of resolu­ 
tions greater than 1000 X 1000 pixels. 

The current display handles up to 800 X 
560 pixels. In the meantime, Thomson, 
Sony, Taxan, Mitsubishi, and Motorola 
are introducing multiscan-type color dis­ 
plays, so that prices should start dropping 
very soon. 

Atari is expected to soon start selling a 
2-megabyte version of the ST. The unit is 
being sold in Europe already. Also ex­ 
pected from Atari is an IBM-PC emulator, 
low-cost laser printer, and a new 68020 
work station. Atari seems to have found a 
healthy niche market and is moving into 
high gear. 
UNIX may be going public domain very 

soon. Richard Stallman, in charge of 
UNIX research at MIT, is heading up an 
effort to develop a UNIX-workalike sys­ 
tem called GNU that will be in the public 
domain and available to anyone without 
charge. The effort is part of DARPA 
funded project to develop a distributed op­ 
erating system called Mach, being worked 
on jointly by MIT and Carnegie-Mellon. 
The likelihood is that Mach may also be 
public domain. 

386 UPDATE 
IBM is up to its old tricks: undermining 
competitors' products by pre-announcing 
products it knows it will not be shipping 
for a long time. IBM has begun showing 
prototypes of a 386 system to selected cor­ 
porate buyers who are considering buying 
80386-based machines from Compaq, Ze­ 
nith, and PC's Limited. The object is to 
dissuade these purchasers from buying 
non-IBM systems, even though IBM is a 
long way from shipping the product. The 
likelihood is that the IBM Entry Systems 
Division will not ship its first 386-based 
system until next year. In the meantime, a 
lot of people are turning to 386 systems 
such as the Compaq DeskPro-386 for 
applications such as CAD, desktop pub­ 
lishing, software development, and net­ 
work servers, where processing speed is 
really important and cost is secondary. 
Compaq is reporting that sales of its units 
with 40Mb and 130Mb drives are the 
most popular. The 70Mb unit is the least 
popular. 
It is estimated that over 15,000 386 sys­ 

tems are shipped monthly, with Compaq 
the dominant supplier. Most vendors are 
using the standard AT bus for expansion 
cards, with one or two proprietary 32-bit­ 
wide connectors. Hence, there is as yet no 
bus standard in this area, a weakness that 
IBM may be able to capitalize on. Compaq 
is reported to be working hard to develop 
alliances that will establish its hardware 
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