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Preface

Every industry and technical discipline has its own vocabulary.
Although characterized by many as techno-babble, such technical
vocabulary serves a valuable purpose in that it is often needed to
introduce and describe truly new concepts. Relatively immature,
rapidly evolving, and technology driven, the information process-
ing industry’s technical vocabulary has grown at an exponential
rate. Unfortunately, much of this growth has come from hard-
ware and software vendors seeking to gain competitive market
advantage for their newest whiz-bang technology, industry publi-
cations seeking to boost their circulation, or technology analysts
wishing to be the first to identify the latest breakthrough.

As a consultant, I should welcome this veritable blizzard of
techno-babble. After all, the more confused the consumers of this
technology are, the greater the need for so-called experts to sort
the wheat from the chaff. But as a developer seeking to deliver
system solutions I find that the “noise” ratio of hype to truth is
becoming a serious obstacle in identifying truly innovative tech-
nologies that can be applied to real-world problems. Batch pro-
cessing, database management, centralized processing,
client/server processing, data modeling, distributed processing,
hierarchical databases, local area networks, mainframe, mini-
computer, multiprocessing, multithreading, multiuser, object
orientation, peer-to-peer, personal computer, relational data-
bases, server, structured analysis, transaction processing, vir-
tual memory, wide-area networks, workstation, etc. What are
these things? Which represent truly significant new solutions
and tools, which represent the latest market hype, and which are
Jjust technologies looking for a problem to solve?

Xi



Xii Preface

This book was written for the information systems profession-
als who are tasked with providing highly functional and cost-
effective system solutions in support of their organization’s busi-
ness solutions and who are contemplating or are already in the
process of delivering those solutions through client/server tech-
nologies. It provides both context and detail to address the needs
of the following: '

® The information systems executives tasked with integrating
information systems into the basic fabric of the enterprise’s
operations and strategy and who need to understand the basic
technological foundations, benefits, and obstacles that must be
overcome before this new technology can be deployed effectively.

® The systems development line managers who have to face the
move to the more open, flexible, and less stable client/server
environments while continuing to support legacy systems
based on closed proprietary development platforms.

® The project leaders tasked with installing the technological
infrastructure, choosing the appropriate tools, and developing
new systems structured and designed specifically to take
advantage of the strengths of client/server technologies.

® The developers seeking to deepen their understanding of the
new and totally alien environment within which they will be
designing and building system solutions.

This book is divided into three parts. Part 1 provides a defini-
tion of client/server architecture, outlines the basic differences
between this architectural approach and the traditional central-
ized mainframe-centric architecture, and discusses the impact
this change can make to your enterprise. It identifies the specific
benefits that are promised by the architecture and, more impor-
tantly, discusses the obstacles that must be surmounted and pit-
falls to be avoided before these benefits can be realized.

Part 2 identifies and explains the technologies used by the
client/server architecture. It breaks these technologies down
into client, network, and server components and discusses how
these technologies interact to provide a cost-effective, high-per-
formance and stable foundation for delivering business system
solutions to the enterprise. It discusses how these changes
impact the application developer attempting the transition from
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the traditional mainframe environment and provides guidelines
and suggestions for selecting appropriate technologies to estab-
lish a stable foundation.

Part 3 offers a perspective that can help you decide if migrat-
ing to a client/server architecture is right for your enterprise and
provides the framework for planning, preparing, and executing
a strategy to develop and deliver client/server system solutions
to your enterprise. It discusses planning and preparation and
the activities necessary to establish an infrastructure within
which development can take place. It identifies tools and tech-
niques that have proven useful to capture business needs and
develop applications that meet those needs. Finally, it proposes
a new approach to application development that incorporates
modern concepts and principles that are emerging from the
research and experiments being conducted and nurtured by such
organizations as the American Society for Manufacturing
Excellence, the American Society for Quality Control, the
American Institute of Research, and the American Quality
Foundation, and implemented and proven by forward thinking
enterprises throughout the industrial segments of our economy.

As an information processing professional over the past 18
years, I have studied, worked with, fought against, fought for,
and tried to apply practically every new whiz-bang to come down
the pike, and I have come to the conclusion that there are very
few that represent truly significant advances in the way system
solutions are developed and delivered. The impact of these few
has been dramatic, each representing a significant and profound
change in the way developers approach problems and deliver
solutions. I believe the client/server approach to application
design to be such a development, as significant in its impact as
the shift from batch processing to transaction processing, tape
data storage to multi-user databases, and the introduction of the
personal computer.

But what is client/server processing? Where does it fit in
today’s environment? How is it different from current practice?
How is it the same? What impact will it have on your organiza-
tion? My goal in writing this book is to answer these questions
and hopefully arm the information systems professional, techni-
cal managers, and MIS executives with the basic knowledge
needed to apply this approach to real-world problems in their
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organizations. Do not be misled by the objective and frank dis-
cussion of the good, the bad, and the ugly aspects of the client/
server approach. I am an unabashed promoter of the client/server
approach and believe it represents a genuine paradigm shift in
the development of computer applications, and as a fellow infor-
mation systems professional, I hope that you find this book to be
a useful tool in your own application of this approach.
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Chapter

Client/Server
Architecture

What is “client/server architecture”? Webster states that archi-
tecture is “the art and science of designing and erecting a build-
ing.” Within the context of information systems we could then
say that client/server architecture must be an approach to the
design of an information system. As a general definition, this is
fine as far as it goes but fails to describe the approach and what
differentiates it from other approaches. There appears to be gen-
eral agreement that client/server architecture is an approach to
the design of a software application that decomposes the applica-
tion into a small number of server functions that provide com-
monly used services and a larger number of client functions that
perform more narrowly defined work in reliance on the common
services provided by the server functions. Even this more
descriptive definition does not go far enough to fully encompass
the complex nature of the approach. Almost implicit in the
approach is the assumption that the server and client functions
of the resulting application will be executing on different inter-
connected hardware platforms. An expanded and more fully
descriptive definition would therefore be

Client/server architecture is an application design approach that
results in the decomposition of an information system into a
small number of server functions, executing on one or more hard-
ware platforms, that provide commonly used services to a larger
number of client functions, executing on one or more different
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but interconnected hardware platforms, that perform more nar-
rowly defined work in reliance on the common services provided
by the server functions.

Even with a full definition and despite the large numbers of
articles and seminars on this subject, there is still confusion in
many information system professionals’ minds regarding the
application of this approach and its impact in organizations
using more traditional architectures. Like art, where few can
agree on a definition but everyone knows it when they see it,
“client/server architecture” means different things to differern:t
people depending on their perceptions and backgrounds.
Because of this any meaningful discussion of client/server
architecture should begin with a review of the other architec-
tural approaches most commonly used.

Centralized Multiuser Architecture

An architectural approach that designs an application so that
all functional and data components of the application reside
and execute upon one centralized computing platform (Fig. 1.1)
used by multiple simultaneous users of that application.
Examples of applications using this approach include order
entry, accounting, manufacturing control, automated teller
machines, and reservation systems.

This approach is the most common architecture used for busi-
ness applications based on mainframe and minicomputer tech-
nologies, and its use is driven by a number of factors, the most
important of which are

® The need to leverage the costly investment in hardware, soft-
ware, and technical support staff represented by these cen-

Multiuser Platform

| Application 1 .
% | Application 2
] Application 3

Figure 1.1 Centralized multiuser architecture.
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Client/Server Architecture 5

tralized computers across as many applications and users as
possible.

wm The need to provide large numbers of simultaneous users
(200 to 10,000+) with reliable and stable access to one or
more special-purpose applications.

® The need to provide centralized storage for very large data-
bases shared by many simultaneous users.

® The need to minimize the amount of data that flows across
relatively slow (9.6 kbits/s to 1.5 Mbits/s) and expensive wide
area networks.

Strengths

® This technology tends to be very stable, reliable, and well
supported by responsible original equipment manufacturers
(OEMs).

® It is capable of providing cost-effective application functional-
ity and shared data access to thousands of users.

= A single OEM vendor can often provide all the system-level
hardware, software, and networking components. This “one-
stop shopping” capability significantly simplifies the adminis-
tration and management of the environment.

® There is a large pool of highly skilled technical staff who are
available to provide technical, operational, and developmen-
tal support.

® Business application software is commercially available from
the OEMs and third-party vendors across a wide range of cat-
egories.

Weaknesses

® Technologies are proprietary and, with a few exceptions, gen-
erally incompatible across OEM vendors. In some cases this
incompatibility even extends to different model lines from the
same vendor.

® Technology within this category is expensive to acquire.
Implementation costs can also be substantial as these plat-
forms often require controlled environments with raised
flooring, massive air- and liquid-cooling plants, sophisticated
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power distribution, and special-purpose fire- and water-dam-
age control systems.

m These technologies require large support staffs of personnel
who are highly skilled in relatively narrow technical disci-
plines.

® Third-party business and system applications are commer-
cially available from only a relatively limited number of ven-
dors. License fees are generally based on hardware capacity
and are expensive. For example, the mainframe version of a
$1000 functionally equivalent personal computer database
management product can cost between $100,000 and $400,000.

® The performance characteristics of multiuser systems often
result in significant upgrade costs to support small incremen-
tal increases in demand as total system capacity is
approached.

Distributed Single-User Architecture

This approach designs an application so that all functional and
data components of the application reside on a single comput-
ing platform (Fig. 1.2) dedicated to the use of only one person at
a time. The most common examples of applications using this
approach are those which we generally categorize as personal
productivity aids and include word processing, spreadsheets,
graphics, and personal database applications.

A variation of this approach, made possible by the develop-
ment of local area networking technology, allows single-user
applications to provide a limited form of simultaneous shared

Single-User Platform Single-User Platform

1 =\ I = )
[Lacstcationt 1 ) “*?l
¥ Appiication 2 <
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Application 2

Figure 1.2 Isolated single-user architecture.
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access to data across the platforms interconnected by the net-
work. Implementations of this variation (Fig. 1.3) can take
many forms, depending on the capabilities of the local area net-
working technology being used, but the application’s architec-
ture is still essentially single-user. The application “views” the
data as if it were coresident on the same platform as the appli-
cation and is still designed to be independently executable on a
single platform by a single user.

In either its stand-alone or networked versions this approach
is the most commonly used architecture for personal productiv-
ity applications. The primary factors driving its use are

m The purpose of the application itself as a “personal” tool, used
to perform a limited function for a single user without need-
ing to simultaneously provide access to a common shared
repository of data.

» The ready availability of powerful, relatively inexpensive, and
standardized hardware platforms and operating systems.

® The commercial availability of powerful and 1nexpens1ve
applications.

The multiuser variation of this approach evolved in response to

® The availability of fast (=10 Mbits/s) local area network tech-
nology, making it possible to inexpensively interconnect mul-
tiple single-user computers.

Local Area Network

0 -]
Sinilo-User
Application

Figure 1.3 File server architecture.




