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Meet Our High Powered 
Boards Of Directors 

MICRONICS 386 
MOTHERBOARDS, 
acknowledged as the best in the business 
by experts such as PC Week, Byte, PC 
World and New York University, is proud to 
announce its third generation of products. 

Micronics motherboards provide 
faster throughput, greater memory expand­ 
ability and software compatibility. A tre­ 
mendous performance advantage at a very 
affordable price. 

Unlike the clones, Micronics mother­ 
boards run all major operating systems 
and offer true 32 bit memory expansion 
with 0 wait states. 

Finally there is a company that fully 
utilizes the power of the 386. 
The Chairman of the Board 
is our newest and most powerful member. 
This 25 MHz board supports Weitek and 
80387 math coprocessors. It has cache 

memory and the fastest 386 CPU available. 
This board has the power to analyze, com­ 
municate and compute data faster than 
any other. 
Vice President of Engineering 
with 20 MHz and cache memory, supports 
Weitek and 80387 math coprocessors. 
This board member is ideal for CAD/CAM, 
graphics applications and engineering 
simulations. It is also a superior data 
processing manager. 
Our Founder and Chief Operating Officer 
is our tried and true workhorse. It is the 
member most responsible for building our 
company and over the years has developed 

a loyal following. It is available in a 16 MHz 
model or 20 MHz models with or without 
cache memory. 
Junior Executive 
is our smallest and most compact unit. It 
fits into a small footprint or portable case 
and has all the power and performance of 
our full sized boards. It provides on-board 
support of the 80387 math coprocessor and 
due to its size, offers the user maximum 
flexibility. 
For more information, pricing or your 
nearest Micronics dealer please call: 
(800) 234-4386· (408) 732-0940 
Fax (408) 732-6048 

COMPUTERS INC. 

935 Benecia Avenue, Sunnyvale, California 94086 
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Finally, there's an S'QL that gets back to 
BASIC. And COBOIJ. And C. And Pascal. 

As a programmer, you've probably already 
faced it - the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQL~ the relational 
data management system from the. developers of 
Btrieve," 

The Programmer's SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup­ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 
In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera­ 
tions directly. You get all the functionality of a rela­ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell's 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo­ 
rates sophisticated data manipulation features which 

allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi­ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. Only $795.* See your 
Authorized Novell Gold Reseller, or call us at 
(512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and 
enter the access code NVXQL13. 

For software solutions, 
you should be seeing red. 

'Suggested retail price (US dollars) C1988 Novell lnc., World Headquarters, 122 East 1 700 South, Provo, Utah 84601 (801) 379-5900 
Requires Btrleve 4.x and PC-DOS or MS-DOS 2.x, 3.x. 

CIRCLE 65 ON READER SERVICE CARD. 



FEATURE ARTICLES 

IAN-to-IAN Communications with High-Speed Modems 
What are the advantages and disadvantages of linking LANs at 9600-baud? 
by William Wong. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Developing Applications That Communicate Using MHS 
Two experts from Novell explain the Message Handling Service utility, 
a communications engine that works with stand-alone PCs, NetWare, and 
other DOS 3.x-compatible networks. 
by Steve Hochschild and Carol Kime . . . 

.. 18 

. .24 
High-Speed Modems: Techniques, Standards, and What to Look For 
If you are setting up a dedicated phone link, but there are ways you can 
maximize your modem investment and plan for communication compatibility 
in the future. 4 
by William Wong. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 3 
PC-Based Communication Using Interrupts 
If you are interested in optimizing your data communications, you'll be 
interested in the possibilities offered by this hardware interrupt program. 
by Bill E. Swafford. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
TECHNICAL BRIEF 

CAS: Communicating Applications Specification . . . . . . . . . . . 31 
PRODUCT REVIEWS 

Testing Three High-Speed Modems 
Charles Strom discusses the lack of a 9600-baud standard and high-speed 
performance while he puts Hayes, Telebit, and NEe modems through 
their paces. 44 
by Charles H. Strom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The QNX Multiuser/Multitasking Operating System 
This Canadian multiuser import looks like UNIX and feels like UNIX, but 
it also has some additional speed and versatility. 
by Jon Johnston. . 58 
COLUMNS 

From the Editor's Desk by Sol Libes 
High-Speed Modems -Data Rates Climbing, Functionality Increasing, 
and Prices Diving.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
The C Forum by Do~ Libes 
Unraveling Threads. . .... .12 
Turbo Pascal Corner by Stephen R. Davis 
Creating Multitasking Windows -Part 1. .. .16 
Scientific Computer User byA.G. W Cameron 
Number Crunching in a 386/Weitek Environment. .62 
IAN scape by Patrick H. Corrigan 66 
Selecting LAN Hardware -A Primer. . . . . . . . . . . . . . . . . . . . . . . 

November 1988 
Vol. 4, No. 11 

About the cover: When Marshall 
McLuhen conceived of the global village 
more than 20 years ago he may not 
have been thinking specifically about 
computer technology, but high-speed 
data links have helped make the world 
a little smaller. As technology advances 
and the barriers of incompatibility 
continue to collapse, a workstation can 
conceivably be connected to any PC or 
network in the world. In this issue, 
Micro/Systems will examine methods 
to link LANs using 9600-baud modems, 
message handling, Intel's CAS 
specification, and related network 
communications technologies. 
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FROM THE EDITOR'S DESK 

High-Speed Modems 
Data Rates Climbing, 
Functionality Increasing, 
and Prices Diving. 

T he high-speed modem marketplace is rapidly changing. Data rates are 
increasing rapidly. and prices are plummeting dramatically. The number 
of features are also increasing, however, Many modems now perform 

diagnostics on themselves and often on the lines over which they communicate, 
Many programmed network functions and multiplexing are now incorporated 
in high-end, high-speed modems, 
The low-end, high-speed modems are already selling for well under $1,000 

(and in quantity for close to $500) _ When they first appeared, high-end modems 
commanded $5,000 to $6,000_ Now they sell for less than $2,000, A price war 
is currently raging in the high-speed modem marketplace and additional price 
drops appear likely, 
Although 2400 bps modems are still the hot sellers and sell at a fraction of 

the price of the 9,600 - 19,200 bps modems, it is apparent that the higher 
performance units pay for themselves quickly, 
We reviewed many of these early "high-speed" modems in past issues (see 

Micra/Systems journal, January IFebruary 1987 and Marchi April 1987) . In this 
issue, Charles Strom checks out three new units that have been introduced 
since our earlier reviews, 
The big limiting factor in the growth of the high-speed modem marketplace 

is not price, Rather, it is a lack of standards. Although standards are being 
developed, the standards groups are moving slowly and most modem manufac­ 
turers cannot wait for the standards to be developed, The result is that we 
have each manufacturer pursuing its own idea of what the standard will be, 
with no compatibility between moderns. Therefore, we now have a 'Tower of 
Babel" where one manufacturer's modems cannot talk to another manufac­ 
turer's modems, Standards keep product prices down and make them more 
universally applicable. In his article; William Wong explores the different 
techniques currently in use and the standards being developed, 
In the 19,2 kbps area, it may be several years before a standard will be 

established. And' by that time, many of the nation's local and long-distance 
telephone networks will have been converted to digital transmission, and ISDN 
will be the way to go, Most experts agree that in five to six years, current 
modem technologies will be a thing of the past. 
Most companies use high-speed modems to interconnect remote sites via 

dedicated leased lines, However, since the divestiture of the phone companies 
in 1984, leased-line prices have risen about 40 percent while dial-up service 
prices have dropped by about 40 percent. Because of low costs, many compa­ 
nies have switched from leased to dial-up service, 
As dial-up service plays a more important role in corporate networks, users 

have sought more sophisticated network management tools to control dial-up 
modems and diagnose problems, Now that users have a choice of carriers, 
they need tools that allow them to gauge the quality of different services and 
isolate problems when they occur, A whole new breed of software tools is 
beginning to appear to fit this need, These tools provide diagnostic functions 
such as remote loop-back testing, and management tools to evaluate costs 
such as switched-traffic statistics and call-accounting data, 
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