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Preface

Why We Wrote This Book

We believe there is a real need among small businesses, consultants, and large corpo-
rations alike to unite DOS and UNIX machines. PCs running DOS make up the sin-
gle largest operating system base in the world, and UNIX represents the fastest
-growing segment of the computing marketplace. The voice of the business commu-
nity rings loud and clear; they want these two operating systems working together.
In DOS—UNIX Networking and Internetworking we attempt to meet this need head
on.

We wanted to write a book that gets right down to the nuts and bolts of using
DOS and UNIX together. After some investigation, we discovered most networking
books either cover only DOS networking or only discuss UNIX networking. What
the marketplace lacks is information on how to make UNIX and DOS work together
on a practical level. That’s what this book is all about.

With that in mind, we take a slightly unusual approach. We spend little time on
the theoretical issues behind networks and operating systems, and do our best to
avoid technological babble. Rather, we concentrate on specific solutions for specific
problems. Though we provide some primer information in the first three chapters,
you won't find discussions about the technical superiority of Ethernet over Token-
Ring, or even an in-depth tutorial on how they work. We leave these discussions to
those many good books already on the shelves.

This book is solution oriented. Business people do not solve problems with theo-
ries, concepts, or debates. They solve them by getting into the trenches—usually,
with a product. The last half of the book is an in-depth evaluation of many products
on the market. However, even in the how-to chapters, we are frequently product
specific. Whenever appropriate, we provide detailed tables on products and their
capabilities.

We provide cost and time-to-install information wherever we can. We, like you,
are concerned about cost in the decision-making process. We respect its impact. We
know businesses must often use the hardware and software on hand and cannot
always afford an entirely new system or an expensive consultant.

While this is neither a UNIX networking book nor a PC LAN networking book,
you will find information to help you with UNIX network setup, printer sharing,
NetWare administration and other issues related to LANs. We also help you if you
happen to have stand-alone machines on either side of the fence.

Finally, we consider this book a part and parcel of the client/server craze,
although we choose to adopt the broad industry definition of client/server technol-
ogy. In our context, a client is any machine/program requesting services or informa-
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tion from another machine. In many respects, this describes much of what happens
in DOS—UNIX networking and internetworking. We don’t worry about whether it
meets everyone’s strict definition of client/server computing—our goal is to show
you “how to do it.”

This unique approach has minor drawbacks. First, because we are working with
more than 100 different products, we recognize the impossibility of being in sync
with the latest release of every product. We worked hard to get the most recent ver-
sion of each product before the book went into production.

In addition, some specifics may be outdated within one or two years. New prod-
ucts or methodologies inevitably replace older ones. For example, the shift from
TSR-based TCP/IP programs to the Windows Socket API (WinSock) was just gain-
ing momentum while we were writing the book.

The benefits of our approach outweigh any drawbacks. For many of you, work-
ing with what you have already installed is a necessity. Small businesses cannot
afford to upgrade to the newest version. In many cases, earlier versions still perform
the job adequately. Good business management means upgrading as needed—not
necessarily all in one shot.

How to Use This Book

This book can be used in a variety of ways. A newcomer to the dual environment of
DOS and UNIX can choose it as an overall primer on the subject. Software purchas-
ers will find the product evaluations useful in their own selection process. Imple-
mentors can profit from the network setup hints woven throughout the book.

The first three chapters are primers. If you need some background in either DOS
or UNIX as an operating system, read Chapter 1. Those with only a vague under-
standing of networks will benefit from the simple approach to networking theory in
Chapter 2. Chapter 3 outlines an entire decision process—the many choices you face
when incorporating DOS or UNIX into your network. This chapter should be read
by everyone.

Chapters 4-12 cover the mechanics of DOS—UNIX networking and internet-
working. We talk about hardware and software—but avoid discussions of vapor-
ware. These chapters deal with the practical aspects of installation, setup, usage, and
maintenance of DOS and UNIX working together. We think it is easier to learn how
to do something by really doing it, so many of our examples revolve around real
installations, real hardware, and real software products.

Chapters 13-18 contain the evaluations of key product groups. This is where you
turn to find out about the latest products on the market and how easily you can use
them. In almost every case, we loaded the software, or installed the hardware, and
tested it for its intended use. We attempted to be fair, noting both when we liked and
did not like a product, and why. Not every product on the market is good and we
want to help you sort the wheat from the chaff. Tables at the end of these chapters
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compare the features of the products, simplifying your selection process. We made
every attempt to contact vendors right up until production time. However, because
products change continuously, always double check with the vendor if you need a.
specific feature we did not mention.

Appendix A contains a small gold mine of UNIX and DOS operating system
information. Turn there if you need to get a quick background in commands and
procedures, or use it for occasional reference. Finally, we provide several pages of
vendor addresses in Appendix B to assist you in your quest for more information.

We try to give the book a readable flavor. Throughout the book, we provide sim-
ple diagrams describing complicated concepts. We explain the concepts from a bot-
tom-line point of view. When we talk about hardware, we provide a picture of a
sample product whenever possible. When we discuss software, we give you a screen
shot. In the product chapters particularly, we use screen shots to help you get a feel
for the various user interfaces. Throughout the book, we supply a variety of hot tip
boxes and warning boxes to alert you to items of special interest.

We try to avoid being grim-faced about networking. Business people need a lit-
tle humor, since they have to pay real money for computer networks. Implementors
need to know that we have been where they are. We wish to act as guides, not
instructors. For these reasons, we have tried to write as comfortably as possible,
using “you” and “we,” ... and we confess that we are not above poking fun occasion-
ally. Nevertheless, we take our research seriously. We know it means time, money,
and productivity to our readers.

Formatting issues are minor, but you should be aware of those we use. We differ-
entiate from DOS and UNIX commands by making all DOS commands capitalized
since DOS is not CAPS sensitive. We bold all commands. When we list a short script
or set of commands separately, we place them in a smaller program font to set them
off from the text. Italics are occasionally used for emphasis.

Our Network Layout

Within the confines of our laboratory, we matched real business situations as closely
as possible. We always maintained a Novell NetWare 3.11 network with 1 to 4 Net-
Ware clients, a SunSelect PC-NFS TCP/IP network with 2 to 4 PC clients, a Sun
SPARCstation IPC, and an IBM RS/6000 on the network as shown in the accompa-
nying figure.

In addition, at various times we used a Microsoft LAN Manager network, a
Microsoft Windows for Workgroups network, a Windows NT network, and a LAN-
tastic network, running over our same set of cables. Different UNIX hosts included
SCO OPEN DESKTOP 2.0 and 3.0; UnixWare Application Server and Personal Edi-
tion; and a DECstation 3100. We also installed an IBM OS/2 PC, X terminals from
NCD and Tektronix, and character-based terminals from Wyse Technology. At any
given time, we had 10 to 13 different hardware platforms running 3 to 5 different
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FIGURE P1 Our Test Lab—Multiple Machines and OSs on the Same Cable

operating systems during our testing. We spent hours on the phone getting technical
support. Many products did not always work as they should. Reliable delivery, we
discovered, didn’t necessarily mean that we knew where our information ended up;
it went somewhere, we're certain, but where, only our software seemed to know.
Networks right out of the box may be just around the corner, but don’t throw away
those working gloves just yet.
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DOS and UNIX Primer

_
Introduction

Whenever you cross into the realm of internetworking, you encounter a whole new
set of issues—not the least of which is the learning curve. The very concept of inter-
networking implies more than one operating system and more than one type of
hardware box. You may have a large number of IBM PS/2s connected to a single Sun
Microsystems server, or you may have a network of DECstations and need to add
some low-cost PC clones for a particular task.

Unfortunately, most of us have a rather well-defined job, and it usually revolves
around a specific set of hardware and software. When we venture outside this arena,
we find ourselves unable to speak the language and groping for the information
needed to solve a specific problem. In Chapters 1 and 2, our intention is to provide
information which you may need before you delve into the world of internetwork-
ing.

Chapter 1 outlines basic information on UNIX and DOS, as well as some other
related hardware and software issues. If you are a UNIX guru but short on DOS
knowledge, you might skip the sections on UNIX and just read the MS-DOS and
Windows sections. Similarly, if you run a large DOS network but have no idea what
UNIX does, you can concentrate on the UNIX portion. The DOS and UNIX sections
cross reference similarities where they exist in order to help the new user understand
foreign-sounding terms. There is also a DOS to UNIX command cross-reference and
other information in Appendix A.

In any case, we make no attempt to replicate the volumes of information about
these operating systems. There are excellent books available on UNIX, MS-DOS,
Windows, and each of the network operating systems from a variety of sources.
These include Modern UNIX by Alan Southerton (John Wiley & Sons, Inc. books),
Running MS-DOS by Van Wolverton (Microsoft Press), and Running Windows by
Craig Stinson (Microsoft Press). These books and others are listed in Appendix B.

Instead, we cover the operating systems basics and discuss some of their similar-
ities and differences. If your project is small, the knowledge you gain from these
chapters and the hands-on information provided in later chapters should allow you
to get up and running. Bigger projects may require you to invest in some general
background references. Our goal in this chapter is to to get you started.
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The UNIX Operating System

The widespread popularity of the UNIX operating system is relatively recent. This
popularity stems from many different factors, but includes UNIX acceptance by the
education community, its ability to run on a variety of platforms, its openness, the
stability of the operating system kernel, and a dozen other items. Following is a brief
overview of what UNIX is and what it has to offer. See Appendix B for a list of books
to give you an in-depth treatment of UNIX.

Origin and History

UNIX is an operating system developed by researchers at AT&T's Bell Labs in 1969.
For many years, UNIX was a trademark of AT&T, though later it came under the
auspices of UNIX Software Laboratories, or USL, which was purchased by Novell,
Inc. in 1993. While originally created for a PDP-7 (a mini-computer manufactured by
Digital Equipment Corporation) in PDP assembler language, UNIX quickly spread
beyond this proprietary hardware, once it was ported to the C language.

There were a number of reasons for UNIX to grow beyond its dependance upon
a single hardware system. UNIX quickly evolved into a portable and scalable operat-
ing system. That is, you could "port" it to any kind of processor, whether from
Motorola or Intel or SPARC or MIPS, and it would run on a machine constructed
with that processor. One of its inventors, Dennis Ritchie, once said that "it was easier
to port UNIX to a new hardware machine than an application to a new operating
system." It is also scalable, which means it runs on small machines like laptops as
well as big machines like supercomputers. In these days of linking big networks
together, administrators prefer worrying about as few operating systems as possible.

For the first 10 years of UNIX's existence, its position in the commercial market-
place was insignificant. No one attempted to resell UNIX until Interactive Systems
did so in 1977, eight years after its genesis—a lifetime in operating systems longev-
ity. Even the formation of The Santa Cruz Operation, Inc. in 1981 and Sun Microsys-
tems in 1982, did not quickly change the landscape. Instead UNIX grew slowly
during the go-go days of the PC in the mid-1980s, taking a position of importance in
scientific and engineering situations, but not making a large impact on the general
business computing environment. As Table 1.1 shows, the UNIX market has grown
steadily yet substantially since those early days.

UNIX experienced a splitting of the ranks so to speak when in the early 1980s,
the University of California, Berkeley, created a version of UNIX based on AT&T
source code. This new version of UNIX became known as Berkeley UNIX and,
because universities could get the source code for a low price, it became a popular
variant. Sun Microsystems adopted Berkeley UNIX for its line of workstations and
lengthened its life considerably. When it is important, we point out differences
between Berkeley UNIX and AT&T System V UNIX (known just as System V).



