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CONVERT YOUR PC, XT OR AT 
INTO A HIGHER FORM OF LIFE! 
386 MOTHERBOARDS FOR 386 SPEED 
Don't let your PC give up the ghost - Hauppauge has just 
arrived with a new spark of life: the 386 Motherboard." 
Far more advanced than an accelerator card, our line of 
MotherBoards grace your PC, PCIXT, PCI AT or compatible 
with speeds equal to the IBM PS2 Model 80. And faster. 
Because we've built in 1 Megabyte of high speed RAM and 
a 387 math coprocessor socket for speeds that make 
users humble with awe. 

OS/2 Compatible. To ensure a long, fruitful life, our 
386 MotherBoard is compatible with the PCI AT (BIOS and 
110) - so you can run the new generation of DOS, OS/2. Our 
Board also runs Windows/386, UNIX V and PC-MOS/386. 
For more power, you'll find 16-bit expansion slots that 
accommodate the latst 110 expansion cards. No 386 
accelerator card gives you so much versatility. Only our 
386 MotherBoard gives your PC a future with un­ 
limited possibilities! 

The Critics Applaude! PC Magazine awarded our 
Board "The Editor's Choice" for 386 Replacement Boards. 
PC World called it "the Upgrade Product of the Year." 

Technical Features • 16 MHZ 80386 • 1 Megabyte of 
100 nsec 4-way interleaved RAM • PCI AT compatible 110 and 
BIOS for support of OS/2 • Six 8-bit expansion slots • two 
16-bit expansion slots (four on 386 MotherBoard! AT) • One 
32-bit expansion slot for up to 12 Megabytes of high speed 
memory • Battery-powered clock calendar 

386 MotherBoardlPC or MotherBoardIXT $1495 
386 MotherBoard!AT $1595 
32-bit RAM Board 
(2 Mbytes installed; up to 4 Mbytes) $795 
16 MHz 80387 math coprocessor........................ $695 
ln-bit combination hard disk! 
floppy disk controller........................................... $245 

For more information on our easy-to-install MotherBoard, call: 
1 (800) 443-6284. In New York, call (516) 434-1600. 

Hauppauge Comp~ter Works, In .. c. HaUD. ,oauge! 
175 Commerce Dnve, _ _ ""; ;SW _ •• 
Hauppauge, New York 11788 .••• £ 
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Our new LAN Catalog is guaranteed 
to knock you off your feet. 

Y Ou're a LAN manager, and you need answers to 
networking questions. So you hunt through man­ 

uals and files; call service people on both coasts; run 
programs and just plain run around ... 
Now, you can slow down, take time to do the job 

better, and maybe get home before dark. You have 
somewhere to turn for help: The LAN Catalog from 
Black Box. 
The LAN Catalog is a single reference guide featuring 

products and information on all major LAN technologies 
- Ethernet, mMIJi 'Ioken Ring, ARCNE'f®, Starlan and more. 
Included in the catalog are products for NOVELL®, 3Com®, 
AppleThlk®, DECNET"', Banyan®, rr;p/IP and other NOS 
environments. 
At Black Box, we know products alone don't solve 

problems. You need a single source of information to help 
you choose and install LAN products. And down the road, 
you need someone to answer questions about upgrade 
paths and add-on options. The LAN Catalog is much 
more than products - it's the promise of FREE, expert 
'Iechnical Support. [Iechnical Support has been the 

Black Box Difference for more than 11 years.) Our LAN 
'Iechnical Support 'learn is available by phone to answer 
your networking questions. 
Call (412) 746-5151 to receive your free copy 

of the premiere issue of The LAN Catalog 
from Black Box. 

ITh receive your free copy of the premiere issue of The LAN 
Catalog from Black Box, complete the coupon and mail to: 

State _ 

I 
I 
I 
I 
I 
I 
I 

Black Box Corporation 
P.O. Box 12800 
Pittsburgh, PA 15241 Name _ 
Title _ 
Company _ 
P.O. Box _ 
Address _ 
City _ 
Phonei 

Zip _ 

Allow four weeks for delivery. Th receive your catalog in just 
I three days, call 1412) 746·5151. _j L_ __ __ __ __ __ __ __ __ __ 
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Finally, there's an S(:JL that gets back to 
BASIC. And COBOL,. 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) ©1988 Novell Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900 
Requires Btrieve 4.x and PC-DOS or MS-DOS 2.x, 3.x. 

Circle Reader Service N nmber 65 



lVficro\~Systems 
JOURNAL 

FEATURE ARTICLES 

Troubleshooting Local Area Networks Using the OSI Model 
Mark Miller uses the seven layers of the Open Systems Interconnection 

~~f~:~~~~~l~~;~ d.e~c~~~ ~p:~o~~h~~ t~ ~~~~r~ .d~a~~o~i~ 18 
Benchmarking IAN Performance 
In order to determine if your network is functioning properly, you need 
some standard of measurement. 
by Scott Taylor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 26 
Heterogeneous Networking With NetWare 
Novell's SPGI provides a standardized gateway to link disparate protocols. 
by Michael Hurwicz 52 
Writing Batch Files for Easy IAN Directory Access 
These two handy batch-file utilities make it a breeze to zap in and out of 
almost any network directory. 
by Brian Brown. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60 
Transmitting PostScript Files From DOS 
How do you send DOS-based Ventura Publisher files to a Macintosh­ 
based LaserWriter printer? The simple approach is to create a common 
PostScript file. 
by Thomas A. Dwyer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 62 
PRODUCT PROFILES 

IAN Analysis: Choosing the Right System 
Different vendors have different approaches to network analysis. These 
four product profiles offer some insight into how different LAN analyzers 
can be applied to maintain different kinds of networks. . . . . . . . . . . .. 31 
PRODUCT REVIEWS 

Comparing ARCNET Cards 
ARCNET is a widely used LAN topology, but all ARCNET networks are not the same. 

i;~~l~~~w ~~:~~s.t~r~~ ~~~u~a~t~~e~s: ~p:~o~~h~~ t.o ~~~~: ..... 44 
COLUMNS 

From the Editor's Desk by Thomas M. Woolf 
LAN Analysis: More Than Just Stopping the Leaks .. 

The C Forum by Don Libes 
Achieving Portability. .. . . 

Turbo Pascal Corner by Stephen R. Davis 
Doubly Linked Lists. .. . . . . . . . . . . .14 
In The Public Domain by Bob Blacher 
Setting Up A Bulletin Board System. . . . .66 

October 1988 
Vol. 4 . No. 10 

About the cover: Like the doctor, the 
network diagnostician has to isolate 
clogged coaxial arteries and make sure 
that the file server heart of the network 
is pumping data to the workstation 
organs. And the IAN doctor has a variety 
of diagnostic tools at his disposal. The 
question is, what tools are available and 
how do you determine which one to 
use? In this issue, Micro/Systems focuses 
on IAN analysis, discussing both the 
theory behind isolating IAN faults and 
offering a closer look at some devices 
that will make the IAN doctor's task 
an easier one. 
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FROM THE EDITOR'S DESK 

IAN Analysis: 
More Than Just Stopping the Leaks 

T he advent of local area networks has increased the power available to 
the PC user. Sharing applications and data gives accountants, scientists, 
developers, marketers, and even magazine editors more power at the 

workstation level, which increases individual productivity and creativity. LANs 
are the conduits, the "plumbing" if you will, between the file server and the 
workstation, between the data and the spreadsheet. Your job as network 
manager is to keep the network running at peak efficiency, or to extend the 
metaphor, to keep the pipes free of clogs so the data can flow freely. 
But the tangle of network plumbing is becoming more complicated. LANs 

are taking on more and more operating layers as more and more devices are 
added; various network protocols are interconnected; PCs, micros, and main­ 
frames are linked; and more users are jockeying for access to the same file 
servers. And as the network plumbing becomes more complicated, LAN 
analysis devices become a critical part of the system integrator's toolbox. 
Your first responsibility is to keep the network up and running smoothly. 

There is nothing more frustrating than to be working on a complicated project 
only to have disruption in the network flow propel your hard work into LAN 
limbo. (In fact, you are reading the second draft of this editorial. The first draft 
fell victim to a file server crash.) Of course, we all know how truly challenging 
it is to keep things running smoothly. And when things do go wrong, you have 
to know how to find the fault and correct it quickly. 
The beginnings of network maintenance were somewhat like repairing the 

first automobile air conditioners; the only way to fix it was to keep. changing 
parts until you found the part that was causing the problem. Some engineers 
are still using this approach. Consider the case of the failed ARCNET network 
presented by Paul Cosgrove in this issue. The only solution the hapless 
engineer-in-residence could apply was to swap active hubs to improve system 
performance. But as Paul demonstrates, there is no need to stumble around 
in the dark. With the help of LAN analysis software, he found the real culprit, a 
faulty ARCNET board, and restored network performance almost immediately. 
Dedicated LAN analysis hardware and software make it easy to spot leaks 

in the network plumbing. Look at the benefits the Stanford Medical School has 
gained from protocol analysis. In this issue, Phil Fernandez describes how he 
keeps 400 users on eight Ethernet systems connected and productive with the 
aid of a protocol analyzer. Such diagnostic tools can prove invaluable in isolating 
all sorts of network bottlenecks -faulty network cards, bad cabling, improper 
network protocols, all kinds of software and hardware failures. Graphically 
plotting network traffic makes it easier to silence the screams of frustrated 
network users in short order. 
There is another benefit to LAN analysis that few consider, benchmarking. 

Using benchmarking programs, such as the home-made LAN barometer 
offered by Scott Taylor, provides a measurement of performance that can 
facilitate network expansion. Monitoring the rate at which information flows 
through the network provides an early warning mechanism to alert you when 
new network software or the addition of new users and devices is adversely 
affecting performance. Demands on the network are certain to increase. 
LAN-to-LAN communications are becoming widespread. UNIX-based multiuser 
hosts are being added to existing network environments. And what about the 
demands that multitasking with OS/2's LAN Manager will place on network 
resources? The only practical method to monitor the impact of these additional 
stresses is benchmarking. 
The articles in this issue of Micro/Systems are presented to help you select 

new analysis tools for your toolbox. They may even help you develop some 
tools of your own! So the next time the phone starts ringing and someone 
starts screaming about network failure, don't reach for the aspirin bottle, reach 
for your LAN analyzer instead. 
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