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Management Summary

Downsizing Computer Systems

Foundation Report 84, Downsizing Computer Systems, was
published in December 1991. Downsizing is already feasible in a
wide range of circumstances and it will become even more s0 as the
costs of small systems continue to fall and as products mature. The
report addresses the practical issues that systems departments will
face as they downsize applications that, today, run on mainframes
or minicomputers. This document summarises the main messages
arising from our research. The full report is available only to
members of the Butler Cox Foundation.

Most large organisations are using obsolete computer technology.
Mainframe computers, once the only choice, and still the most
common choice for large organisations, are more expensive to run,
more difficult to use, and less flexible than smaller systems. The
conclusion is obvious — sooner or later, organisations will have to
transfer their applications from mainframe environments either
to local minicomputers, or more likely, to networks of PCs con-
figured in a client-server architecture. We describe this transfer
as downsizing.

We believe that the emergence of client-server systems heralds a
sea change in the way in which data processing applications will
be provided in large organisations. Throughout the rest of the
1990s, there will be an increasing trend away from centralised
mainframe systems to downsized client-server systems. Down-
sizing is therefore more than a tactical response to technical
advances or an opportunity to save money. It is a strategic move
that will lead to a distributed-computing environment that places
computer power where the users are.

The general layout of a client-server architecture is depicted in
Figure 1, overleaf. The distinguishing characteristic is that the
different components of an application are partitioned over several
computers. (The basic technology was described in Report 80,
Workstation Networks.) Even though the technology is immature,
the advantages of client-server environments are already evident
and will increase rapidly, so the decision is when, rather than
whether, to downsize.

However, in practice, the decision is often complex. Downsizing is
not always less costly. It depends partly on the cost of redeveloping
existing applications and partly on the length of the transition
period during which the old and new systems run concurrently.
Nor will downsizing always be feasible, because of the problems of
partitioning databases, maintaining reliability and security, and
managing PC networks. This report provides guidance on the
costs, risks and trade-offs, and identifies the aspects that require
careful management in making the transition.
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Figure 1  WIith a client-server architecture, intelligent workstations or PCs (the clients) usually access shared resources
(the servers) via a local area network
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Downsizing provides significant benefits

From the users’ point of view, the main benefit of client-server
systems derives from easier-to-use applications, which leads to .
improved business productivity. A client-server system enables the
user-interface component of an application to be implemented on
a personal computer or workstation, the processing power of which
can be used to construct graphical user interfaces. This leads to
shorter and more consistent response times. Users of such inter-
faces take less time to become familiar with the system and to
learn new applications. They also make significantly fewer errors ‘
and make more effective use of the technology.

Client-server systems also make it easier to integrate office
systems and data processing systems, because the same PC can
access both types of application. This means, for example, that
data can be transferred between an application running on a
central computer and a local application, such as a spreadsheet.
Database extracts can also be downloaded to servers for local
access by PCs, which have better data-access and manipulation
tools than mainframes.

Downsizing often involves a move from a proprietary architecture
to some form of open architecture — typically a mixture of Unix and
MS-DOS systems. By making such a move, organisations will be
able to take advantage of the open-systems-based client-server
hardware and software products likely to become available over
the next few years. Organisations that downsize to client-server
systems will also be able to get early access to innovative tech-
nologies, because most of them are introduced first in the area of
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workstations and PCs, rather than mainframes and minicom-
puters.

Downsizing can also reduce costs, although the full cost impli-
cations will be highly specific to an organisation’s particular
circumstances. In the full report, we set out a framework that can
be used to assess the costs of downsizing. A summary of our main
findings on costs is set out below.

Downsizing can reduce costs

Our research shows that downsizing mainframe applications to
local servers accessed via PCs can reduce the total costs of owning
and operating the systems infrastructure over five years by
between 20 and 30 per cent (see Figure 2). Further reductions can
be made either by taking the opportunity to use packages toimple-

Figure 2 Downsizing may reduce the costs of owning and operating the
systems infrastructure by as much as 30 per cent over
five years
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ment applications in the downsized environment or from the
improved development productivity that can often be obtained in
a downsized environment.

These reductions have to be offset by the costs of actually making
the transition to a downsized system, when it will be necessary to

run both the old and the new systems concurrently. The transition \

period can last from two to five years, and considerable costs may i
be incurred during this period for additional hardware, software [.
and communications lines, for applications and data conversion, '

and for training. This implies that, in the short term, downsizing
may increase overall costs. In the longer term, however, costs will
decrease.

The difficulty of assessing the costs of owning and operating a
downsized systems infrastructure is that many of the costs are
dispersed into the user community, and can easily be ‘hidden’,
making downsized systems seem cheaper than they really are. For
this reason, we advocate the use of a cost model to assess both the
acquisition costs and the continuing costs of owning a systems
infrastructure and of developing and running the applications
that use the infrastructure. The main components of the model are
shown in Figure 3.

Figure 3 The cost implications of downsizing can be determined by using a model of the total costs of owning and

running a computer facility
Total cost, comprising:
Cost category Computing systems costs Network costs

Infrastructure
Eguipment For example, mainframes, minicomputers, For example, modems, multiplexars,
terminals, PCs cluster controllers
Systems software For example, operating system, transaction Front-end processor software
processing monitor, database management
system
Personnel For example, system operators and support Network operators
[ staff
‘ Communications — Lines
‘ Facilities Space and cost of servicing it Space and cost of servicing it
|
‘ Applications
Packages Purchase and support —
‘ In-house develepment Staff, machine time and support R '

(Source: Adapted from Treacy, M E, and Index Group. The costs of network ownership: a research report. Cambridge, MA:
Index Group, 1989.)

In downsizing from a mainframe to local minicomputers, signifi-
cant reductions can be made in the cost of the computers
themselves and in the cost of systems software. For example,
replacing an IBM mainframe with DECsystem 5500 minicom-
puters would reduce the systems software cost by 90 per cent over
five years. Personnel costs for computer operations staff are also
likely to be lower in a minicomputer environment. Our research
suggests that a 30 per cent reduction is often achievable, and that
much larger savings are sometimes possible. Communications
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costs will also be lower in the minicomputer case. Downsizing to
minicomputers will usually mean migrating from a centralised to
a decentralised network, and in general, such networks are
cheaper to own and operate than centralised networks.

An important finding from our research is that if a mainframe
system can be downsized to minicomputers, it can also be down-
sized further to client-server systems, and that the client-server
systems will be cheaper than the equivalent minicomputers.
Figure 4 shows the five-year equipment costs for a minicomputer
system and a PC client-server system for a representative 128-user
14-gigabyte configuration. The client-server equipment costs are
about 12 per cent lower than the minicomputer costs. In practice,
most Foundation members will already have a significant pro-
portion of the PCs required to implement the client-server systems,
making the client-server cost case even more favourable. In
addition, much of the benefit of client-server systems comes from
the ability to implement graphical user interfaces on the PCs. To
add such interfaces to the minicomputer would increase its cost
substantially.

Figure 4 Over five years, equipment for client-server systems is
cheaper than a minicomputer

All costs are in $ thousand. The minicomputer costs are based on UK list
prices supplied by Digital for a DECsystem 5500. The client-server system
costs are based on an Olivetti NetFRAME ONF200 server with 14.4 gigabytes
of disc storage. The PCs are Dell PCs (20 MHz 80386 cpu with 4 megabytes of
RAM, 40 megabytes of disc storage and colour VGA displays). They run DOS
and Windows 3.0.

Total
695
Woneanis Total
Discs (14 gigabytes) | 118 Tes 815

Server PCs (7).

Terminals (2)

Discs (14 gigabytes)

Server PCs
Terminals
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system system
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Most of the experience with client-server systems to date (and
hence, most of the cost data) relates to systems implemented at a
single site. The costs of a multi-site client-server system are more
difficult to assess, particularly for personnel and communications.
Among the costs that must be considered are those for a central
management system, a separate client-server system for inte-
gration and usability testing, and training and support for both
local and central management staff. Experience also shows that
inter-site communications volumes in such systems are difficult to
estimate.

Applications costs are, however, likely to be lower in a downsized
environment. The trend will be to make greater use of packages
(although, as yet, few application packages are available for client-
server systems). Any in-house development is likely to be easier
and more productive because the effort will be directed towards
PC applications. Our research shows that PC developments
require about half the effort required for mainframe developments,
because of the use of more productive programming languages and
environments.

The benefits provided by client-server systems, and the cost reduc-
tions that can be obtained, are compelling reasons for downsizing.
However, any decision to downsize must be based on an under-
standing of the risks, some of which relate to the inherent nature
of client-server systems and others to the immaturity of the tech-
nology.

Downsizing involves risks and trade-offs

Downsizing usually requires a large centralised database to be
partitioned into several smaller databases that can be loaded onto
a minicomputer or database server. Partitioning a database may,
however, make it difficult to change the way in which an organ-
isation conducts its business. Balancing the loss of flexibility
against the benefits of downsizing is a business decision, not a
technical one. Moreover, not all databases are suitable for par-
titioning; it will be possible if:

— Each proposed partition relates to a clearly defined part of the
business.

— Changes to a partition are generated by that part of the busi-
ness.

— There is likely to be a low level of demand both for access to a
partition from other parts of the business and for detailed
analysis of data across partitions.

There are also risks involved in transferring an application to a
downsized environment. It is unlikely that an existing application
can be transferred without making any changes, and downsizing
provides a good opportunity to redevelop the application. The most
efficient method is to use an application package. While there are
tens of thousands of packages for PCs, workstations and mini-
computers, there are, as yet, few for client-server systems. Major
software developers are working to rectify this situation, however.
At present, though, downsizing to a client-server system is likely
to require that the application be rewritten.

LER COX FOUNDATION
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Most of the tools to support client-server development have been
available only for a relatively short time. Some have been found to
have significant limitations, especially in the areas of performance,
integrity and ease of use. Developers will also need new skills to
make the best use of the tools. Prospective users of a new tool
should weigh the risks against the benefits, and ensure that they
have ready access to relevant experts — perhaps even to the indi-
viduals who developed the tool, rather than just the supplier’s
local support staff. Figure 5 indicates the levels of risk, cost and
benefits associated with the main approaches to downsizing appli-
cations.

Figure 5 The main approaches to downsizing have different levels of cost,
benefit and risk

Approach Cost Benefit Risk
Use a package:

\— Unchanged $ W !

| - Modified $5 - $$5% W i
Make minimum chianges 3 N 1
Rewrite, but do not change $$ A ' 1

functionality

Rethink 3958 W i1l

The immaturity of systems software for downsized systems means
that there is a risk that applications, particularly client-server
applications, are not as reliable, secure or manageable as main-
frame applications. Although there is no inherent reason for
client-server applications to be less reliable, new skills and tech-
niques will be required in systems design and testing to cope with
the transmission of messages between the components of an appli-
cation running on different processors. Cabling problems can also
be a cause of difficulty with client-server systems.

The security weaknesses of downsized systems arise from the fact
that much of the equipment is not located in a data centre (which
means that physical security may be compromised) and that it is
physically small, and therefore easy to steal. Data in a client-
server system is vulnerable to electronic eavesdropping because it
is broadcast via a local area network. These weaknesses can be
minimised by good security-management measures. The inherent
‘openness’ of Unix, which makes it vulnerable to attacks by
hackers, is a real concern at present, but vendors are making deter-
mined efforts to improve the security of Unix.

At present, the systems-management facilities (such as network-
load monitoring, database back-up and reconfiguration tools)
available for client-server systems are not as advanced as those
for proprietary mainframe systems, and this situation will not
change in the immediate future. Those organisations intending to
implement client-server systems, particularly over a wide-area
network, may therefore need to build their own systems-manage-
ment tools.
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The move to downsized systems must
be managed carefully

Because of the immaturity of the technology, the implementation
of downsized systems, especially client-server systems, presents
some technical and management problems. On the technical side,
the major components of client-server systems (systems software,
servers and local area networks) must be chosen with care. On the
management side, the probléms of managing distributed systems
must be recognised and systems-management responsibilities allo-
cated accordingly. Users must also be educated so they can fulfil
their new responsibilities, and the required support functions
must be established.

Choosing the systems software

The difficulty in choosing systems software, particularly work-
station and network operating systems, is that the most popular
products are relatively new. Moreover, the most popular work-
station products and network operating systems are produced by
different vendors (Microsoft and Novell, respectively). In most
cases, additional systems software will be supplied by other
vendors. It is inevitable that there will be difficulties getting the
resulting mix of products to work together.

Choosing the server hardware

At present, PC-based servers can handle data stores of up to about
3 gigabytes. Specialised servers such as the NetFRAME can
support up to about 90 gigabytes. Larger storage capacities can be
supported by servers designed to support Unix workstations or by
conventional (and parallel) minicomputers used as servers. How-
ever, as server storage capacity increases, price/performance
declines (see Figure 6). This may, at present, undermine the case

Figure 6 There is a range of technologies for server machines, with
differing price/performance

Typical range
of cost per
transaction
per second
Technologies  ($ thousand)

Large database 10- 30

machine

Mainframe 40-50 [ = e
Minicomputer 5-20 —

Special server About 1.5 =i

PC-based server About 1.5 =-——

0.1 1 10 100 1,000
Data storage (gigabytes)
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for client-server systems, but over the next few years, develop-
ments in server technology will result in progressively more
cost-effective server machines for large databases.

Few organisations have yet implemented client-server systems
with more than 150 workstations per server. In theory, a mini-
computer used as a server can support very large numbers of
concurrent users, although in practice, most support fewer than
100. For a PC-based server, the number of client PCs should be no
more than about 20.

For PC-based servers and specialised servers, inter-server commu-
nication will be provided by the network operating system. In
general, however, proprietary minicomputer systems provide
better communications facilities than network operating systems,
and this may be a powerful argument for using a minicomputer as
a Server.

Choosing the local area network

Both Ethernet and Token Ring networks have been used to imple-
ment client-server systems, and there is little to choose between
their functionality and performance. However, Token Ring’s
superior network-management facilities make it preferable for
widely dispersed networks that must be linked and managed
centrally.

Allocating systems-management responsibilities

Downsizing usually results in a network of distributed systems
that is inherently more difficult to manage than a mainframe-
based terminal network. Effective management of such systems
requires a clear allocation of responsibilities between systems staff
and the user community and a shared understanding of those
responsibilities. The most appropriate split in responsibilities will
be heavily influenced by the degree of systems devolution that
exists in the organisation. The main report provides advice about
how to split the responsibilities in the most critical areas.

Educating the users

“To enable them to carry out their responsibilities for downsized

systems, users will require education on the care of printers, the
need to take regular back-ups, password procedures, software
copyright, the legal restrictions on storing personal data, the
installation of software and disc-space management.

Establishing the support functions

PC and workstation users generally require more support than
terminal users because they use a greater range of software and
use their PCs for more complex tasks. The systems department
should provide a well publicised support service that is perceived
by users as the first point of contact when they encounter a
problem. One support person for every 40 workstations is typical.

Minicomputers, PCs and servers need much less maintenance
support than a mainframe, however. It is now quite practical to
keep on-site spares for most PC components and to train local staff
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to replace defective components. One large organisation has even
gone as far as scrapping any PC that cannot be repaired on the
spot and replacing it with a new one.

In summary, our research has shown that downsizing, particularly
to client-server systems, is now feasible and will quickly become
more widely applicable as the underlying technologies mature and
as organisations acquire the skills required. Moreover, where
downsizing is feasible, the cost of owning and operating the
systems infrastructure over a five-year period will be reduced. At
present, however, there are risks involved in implementing down-
sized applications, and systems managers must consciously weigh
these risks against the benefits that can be obtained before
deciding to downsize their core data processing applications.
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The Butler Cox Foundation

The Butler Cox Foundation is a service for senior
managers responsible for information management
in major enterprises. It provides insight and
guidance to help them to manage information
systems and technology more effectively for the
benefit of their organisations.

The Foundation carries out a programme of
syndicated research that focuses on the business
implications of information systems, and on the
management of the information systems function,
rather than on the technology itself. It distributes
arange of publications to its members that includes
research reports, management summaries, directors’
briefings and position papers. It also arranges
events at which members can meet and exchange
views, such as conferences, management briefings,
research reviews, study tours and specialist forums.

Membership of the Foundation

The Foundation is the world’s leading programme
of its type. The majority of subscribers are large
organisations seeking to exploit to the full the most
recent developments in information technology. The
membership is international, with more than
450 organisations from over 20 countries, drawn
from all sectors of commerce, industry and govern-
ment. This gives the Foundation a unique capability
to identify and communicate ‘best practice’ between
industry sectors, between countries, and between
information technology suppliers and users.

Benefits of membership

The list of members establishes the Foundation as
the largest and most prestigious ‘club’ for systems
managers anywhere in the world. Members have
commented on the following benefits:

— The publications are terse, thought-provoking,
informative and easy to read. They deliver a lot
of messages in a minimum of precious reading
time.

— The events combine access to the world’s leading
thinkers and practitioners with the opportunity
to meet and exchange views with professional
counterparts from different industries and
countries.

— The Foundation represents a network of
systems practitioners, with the power to connect
individuals with common concerns.

Combined with the manager’s own creativity and
business knowledge, membership of the Foundation
contributes to managerial sueccess.
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provided by CSC Index. CSC Index is an
international consulting group specialising in
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include management consulting, applied research
and education.
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