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Software
Strategy

This document summarises the main manage-
ment messages from Foundation Report 69,
published in May 1989. The full report is
available to members of the Butler Cox
Foundation.
Software is an increasingly important invest-
ment for most organisations, but one that is
inherently risky and difficult to control.
Choosingthe right strategy for investing in new
software and managing the existing software
base are therefore important management
concerns.
Like any strategy, a software strategy must
define the desired goals. Too many systems
departments, however,still define their soft-
ware goals in technical terms (to convert all
applications from IMS to DB2, for example, or
to use fourth-generation languagesfor all new
applications). Instead, the software goals should
be defined in termsthat help otherparts of the
business achieve the organisation’s business
goals. Examples would beto allow all staff in
the finance department to have instant access
to important data, or to enable customers to
place orders electronically. Specifying software-
strategy goals in terms such as these ensures
that IT is perceived as making a real con-
tribution to the business, and that the software
strategy is an integral part of the business
strategy. Unless software goals are expressed
in business terms, it will not be possible to obtain
the full benefits from a software strategy.

A software strategy provides
significant benefits
The benefits that Foundation members expect
to gain from having a software strategy are
shown in Figure 1. These correspond largely
with the five main benefits identified by our
research:
— It permits the systems department to respond

faster to demands from the business for new
or enhanced systems. Because the strategy
will reduce the variety of software being
used, the systems department can con-
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Figure 1 Theability to respond more quickly to

business needs is seen as the most
important reason for having a softwarestrategy
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centrate its skills on a smaller number of
technical areas and leave developmentstaff
free to work on business applications, rather
than on special programs to interlink
different types of software.

— It encourages an organisation to manageits
software as a business investment. Software,
like other business assets, has a finite life and
has to be replaced as it ages. Expenditure on
software therefore continuesto be large,
and increasing, part of the overall IT budget.
A software strategy helps to minimise this
expenditure, by ensuring that unnecessary
products are not purchased, by minimising
the costs of replacing (or renewing) appli-
cations, by allowing bulk discounts to be
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obtained, and by reducingtraining costs both
for systemsstaff and for users.

— A software strategy allows different soft-
ware applications to interwork. For many
organisations,lack of interworking is a major
problem that prevents them from making the
best of their software products.

— It allows a moreflexible choice of hardware,
because equipment from different suppliers
can be used to run the same applications.

— Aclearly defined software strategy helps to
retain skilled and difficult-to-replace systems
staff.

A strategy, however, can provide benefits only
onceit is implemented. Wehaveidentified three
main actions that have to be taken to implement
a software strategy:
— To define the software components required

to develop and run specific applications. We
call this the software infrastructure.

— To select the set of software standards to
which the elements of the infrastructure
must conform.

— To set the software-procurement policy to
ensure that newsoftware is compatible with
the infrastructure and the standards.

A software strategy, based on an appropriate
software infrastructure, and backed up by
professional standards for constructing new
applications, will allow user departments to
construct more of their own applications and
will ensure that they do not repeat the mistakes
madeby the systems community in the past 20
or 30 years.

The software infrastructure
has five main components
Developmentsin software products are making
it possible to create a software infrastructure
and to useit as the basis for a software strategy.
Originally, there wasa cleardistinction between
system-software and application-software pro-
ducts, and most of the functions required by an
application had to be specifically coded. Today,
however, the boundary is less clear — an
application package, for example, may be based
ona well-known database management system.
This means that developmentstaff can now use
infrastructure software as the basis for many
of the functions that previously had to be
specifically coded (see Figure 2). In turn, this
meansthat, increasingly, applications will be

constructed (rather than developed) by assem-
bling the appropriate infrastructure components
and adding the bespoke functions to meet the
users’ business requirements.
The software infrastructure has five main com-
ponents. Theseareillustrated in Figure 3 and
are discussed below.
The development and operating environment
includes the operating system, machineutilities,
system developmenttools, performancetools,
and any other facilities needed to develop,
implement, and run software efficiently.
Choosing the right products for this part of the
infrastructure is possibly the most difficult
decision the systems director has to make on
software strategy.
The data-management component comprises a
database management system and data-access
tools. Increasingly, these will be based on re-
lational systems and SQL,the defacto standard
for accessing relational databases.
The communications componentincludessoft-
ware functions for both internal and external
communications. Often, these are based on
proprietary network architectures such as IBM’s
SNA and DEC’s DECnet.
The user-interface component comprises soft-
ware andin-house standards and guidelines that
ensure that, to the users, all applications look
and feel the same. At present, there are few
software products available for the user-inter-
face componentof the infrastructure, although
IBM’s Presentation Manager will be a strong
 

Figure 2. An increasing proportion of the software
functions required by an application is
provided by the software infrastructure
rather than by specific code
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Figure 3. The software infrastructure has five main
components
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contenderfor establishing defacto standards for
personal computers and workstations.
Core applications are essential to the day-to-
day operation of the business. Usually, they
store or modify data held in corporate data-
bases. An application that accesses corporate
data, but that creates data only for its own use,
will usually not be a core application, and
therefore not part of the software infra-
structure. Core applications are managed by the
systems department as part of the software
infrastructure. Non-core applications will in-
creasingly be constructed by the user com-
munity, using the software infrastructure for
this purpose. This does not imply that core
applications are more important than non-core
applications. Indeed, competitive advantageis
often derived from non-core applications.
Thegreatest benefits will, of course, be obtained
if the number of infrastructures is kept to a
minimum. Oneis the ideal, although this can
rarely be achieved in practice, because different
infrastructures may be required for specialised
applications (scientific computing, or office
systems, for example). We recommend that
additional infrastructures should be imple-
mented only whenat least one of the following
conditions applies:
— There is no requirementto link applications

in the different infrastructures.
— The additional infrastructure, and its appli-

cations, can be managedby the usersor by
a third party.

— Communications between the infrastruc-
tures can be handledby simplefile-transfer
and conversion facilities.

Most Foundation members will need to migrate
to a new software infrastructure over a period
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of time. The most cost-effective way of doing
this is to take a series of small steps based on
the infrastructure needs of new applications.
Theinfrastructure components can therefore be
acquired to meet the requirements of new
applications as they are developed, with the
developmentpriorities being set according to
the level of business benefits provided by the
applications.
However, as the components of the infra-
structure are progressively implemented, it may
be possible to bring forward the point at which
it is cost-effective to replace existing appli-
cations. All applications should therefore be
reviewed on a regular basis to determine
whether they should continue being main-
tained, or should be replaced using (and perhaps
adding to) the new infrastructure.

Software standards ensure
that the infrastructure
components are compatible
The second main action in implementing a
software strategy is to select the set of software
standards that will ensure that the infra-
structure components are compatible and can
interwork. Significant progress is being made in
both open and proprietary standards. Open
standards, particularly those based on Unix, are
an increasingly viable choice, especially for
intelligent workstations and minicomputers. For
mainframes, the most significant recent de-
velopment is IBM’s Systems Applications
Architecture (SAA).
A family of standardsis required, coveringall
the components of the software infrastructure.
However,setting software standards has some
disadvantages as well. The more rigid the
standards, the smaller the choice of software
products that comply with the standards. More-
over, products complying with the standards
may have fewerfunctionsor be less easy to use
than non-standard products. In addition, pro-
ducts complying with an all-embracing standard
will be complex, expensive, andless efficient
than those that are optimised for a narrow range
of functions.
Another problem with standards is the slow
progress being made with public open standards.
It can take four years or longer to gain full
approval for a new ISO standard. Suppliers are
not prepared to wait that long to bring new
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technology to the market,andit is inevitable that
new-technology products will be based on
proprietary standards.

Unix-based standards are
becoming viable, but not
yet for mainframes
Unix systems are now well-established in the
networked-workstation environment and are
increasingly being used in ‘niche’ application
areas. The price-performance of Unix systems
is often significantly better than for systems
based on proprietary operating systems, because
of the highly competitive nature of the Unix
market. Three organisations have been formed
by various groupsof suppliers to promote Unix
and other open standards. Two of these are
supporting different versions of Unix. Unix
International promotes AT&T’s version, while
the Open Software Foundation is dominated by
other major hardware vendors, including IBM
and DEC, who are promoting a version based
on IBM’s AIX.Both versions, however, are com-
patible with the portability guide published
by X/Open, the third organisation promoting
Unix, but they offer different extensions and
additionalfacilities. It is too early to say if the
work of any of these groups will lead to a de
facto (or even a de jure) Unix standard.

Despite these developments, Unix is not likely
to supersede established mainframe operating
systemslike IBM’s MVS and DEC’s VMSin the
short to medium term. Although, in theory,
Unix could soon be a viable alternative, in
practice, major user organisations will not be
prepared to contemplate a migration to Unix.
Their existing investments in hardware, soft-
ware, andskills are so large that the cost, time,
and effort involved in moving away from their
existing mainframe environments rules out the
possibility.
In addition, major suppliers who provide both
Unix and proprietary environments go to great
lengths to emphasise the superiority of their
proprietary products for mainstream corporate
computing. Thus, IBM and DEC haverestated
their commitment to MVS and VMSrespectively,
and are particularly concerned to position Unix
as an unsuitable base for large-scale commercial
applications.

IBM’s SAAis an importantinitiative
In most countries where there are Foundation
members, IBM is the dominant mainframe
supplier. Even in France, where Bull is the

market leader, it is not possible to ignore the
importance of IBM’s de facto standards. The
most important recent standardsinitiative from
IBM is Systems Application Architecture (SAA),
which has three main elements: common
programming interface, common communi-
cations support, and common user access.
Figure 4 showshowtheyinterrelate. The SAA
conceptalso includes commonapplications able
to run in any SAA hardware environment.
It is importantto realise, however, that SAAis
not a set of product specifications; it is a
collection of selected software interfaces,
conventions, and protocols. The full benefits of
SAA will be obtained only whenthereis a full
range of supporting software products, and
it will be several years beforethis is achieved.
User organisations are therefore unlikely to
be able to commit to SAA until 1992 at the
earliest.
Evenif a full range of products were available
today, many organisations would notbe able to
move quickly to a new SAA environment.
Several commonly used IBM hardware ranges
and standards are excluded from SAA.Existing
investmentsin these ‘SAA orphans’ will mean
that user organisations will need to migrate to
SAAoverseveral years. Nor will it be possible
to standardise on SAA per se. The scope of SAA
is broad andis growing. Software suppliers and
user organisationswill therefore needto select
a subset of SAA, andthere will be considerable
scope for incompatibilities between products in
which different subsets are implemented.
In the short term, the main benefit of SAA will
be derived from the common user access
standards. This element of SAAis designed to
make applications havea similar look andfeel,
regardless of the hardware on which they are
running. IBM’s Presentation Manager for the
OS/2 operating system, for example, supports
SAA’s commonuser access.

Product-based standards are
to be preferred
The all-embracing nature of open standards,
specified at great length and in great detail by
standards-making bodies, means that user
organisations must select a subset of the facili-
ties. The same applies to an all-embracing pro-
prietary architecture like SAA. Another
drawbackof proprietary standardsis that the
vendor controls them and may change them at
will. Standards based on successful products,
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Figure 4 SAAis not a set of products;it is a collection of conventions, interfaces, and protocols
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especially defacto standards, tendnot to suffer
from these problems to the same extent.
For most practical purposes, the most effective
type of standards are those encapsulated in
software-infrastructure products. Such stan-
dards are clearly defined by the way the product
behaves, and it is much easier to test if new
software conforms to the standard:either it can
interwork with the ‘standard’ product, or it
cannot.

A software-procurement
policy ensures new software
matches the infrastructure
The third main action in implementing a software
strategy is to set the software-procurement
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policy. This will specify the options for pro-
curing new software to ensure that it matches
the software infrastructure and standards. A
prerequisite for sucha policy is to decide on the
most appropriate organisational level for making
various types of decision about software. It is
necessary to strike the right balance between
centralised specification of standards and
decentralised decisions about software procure-
ment. Figure 5, overleaf, shows which types of
decisions can be centralised and decentralised
in four types of organisation.
There are several ways in which software can
be procured, but for most organisations, the
main choice for applications softwarewill be to
use a package or to develop a bespoke system.
Webelieve that much greater use can be made
of packages than has traditionally been the case.
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Packages are often a better
investment than bespoke
development
Packagesare often rejected because they do not
meetall of the users’ requirements. However,
by assessing the benefits provided by the
additional functionality of a bespoke system,
compared with a package that meetsall of the
essential requirements, a package will often be
seen to be a far better investment. The lower
implementation costs of a package and the
earlier provision of benefits more than com-
pensate for the fact that the package does not
meet all of the users’ requirements.
‘Soft’ packages that can be tailored to meet the
specific needs of an organisation have
weakenedthe case for not using packages. Such
packages often provide report-generation and
screen-formatting facilities, and a fourth-
generation language. They are usually based on
a well-known database management system,
which makesit easier to extend the scope of the
package, or to develop interfaces to other appli-
cations. Some software suppliers now provide
workbenchtools to assist in the task of tailoring
soft packages. Some of these tools are aimed
at user departments, not at the systems
department.
 

Figure 5 Decisions on software should be
centralised or decentralised, depending
on organisational style
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User departments should be
encouraged to construct
applications
Systems departments must not ignore the trend
towards user departments wanting, and being
able, to construct their own applications, and
software-infrastructure products should be
chosen with this trend in mind. Resisting the
trend will only encourage user departments to
‘do their own thing’, but without adequate
professional advice, standards, and controls.
The systems department should therefore help
users to choose appropriate packages and to
construct their own non-core applications. It
should also set standards and guidelines for the
user community, and provide a quality-
assurance function to help users to conform to
the standards.

In time, the main applications-
software role of the systems
department will be to
manage the software
infrastructure
Basing the strategy on a software infrastructure
will have a fundamental impact on the role and
responsibilities of the systems department with
respect to applications software.In particular,
systemsstaff will be less concerned with de-
veloping and implementing applications, and
more concerned with defining and managing the
software infrastructure.
The need for technicalskills will not disappear,
however. Choosing and managing a com-
prehensive infrastructureis a difficult task that
requires highly technical skills in the areas of
databases, network management, software
engineering, and so forth. Even when most
applications are constructed by user depart-
ments, programmers will still be required to
develop interface and conversion software. The
skills needed in future will principally be those
of systemsintegration. In summary, the main
responsibilities of the systems departmentwill
be:
— To devise and manage the proceduresfor

migrating to the new software infra-
structure andfor converting existing appli-
cations to conform toit.

— To ensure that software-infrastructure
components provide adequate capacity,
performance,reliability, and availability.
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To set standards for using the software
infrastructure to build new applications or
enhanceexisting ones, and to provide high-
level consultancy support for application
constructors.
To resolve difficulties that might arise from
allowing user departments to make their
own software-procurement decisions.
To devise a chargeback mechanism that
encourages the user community to use the
software infrastructure in the most
effective way.
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— To plan the evolution of the software
infrastructure.

Systems departments must accept as a fact of
life that business staff will increasingly have the
skills, and access to the tools, to enable them
to construct more of their own applications.
They should therefore start planning for, and
encouraging user involvement in, software
selection and construction. Thefirst step is to
ensure that the organisation has an appropriate
software infrastructure that is backed up by
professional standardsfor using it to construct
new applications.

Software
Strategy

 



Butler Cox
Butler Cox is an independent management
consultancy and research organisation,
specialising in the application of information
technology within commerce, government, and
industry. The company offers a wide range of
services both to suppliers and users of this
technology.
Butler Cox Foundation
The Butler Cox Foundationis oneof the services
provided by Butler Cox. It provides the
executives responsible for information systems
in large organisations with a continuous analysis
of major developments in the technology and
its application.
The Foundation publishes six Research Reports
each year together with a series of special
Position Papers. The programme of activities
includes a wide range of meetings that provide
Foundation members with a regular opportunity
to exchange experiences and views with their
counterparts in other large organisations.
Recent publications
Research Reports published recently are:
Using System Development Methods
Senior Management IT Education
Electronic Data Interchange
Expert Systems in Business

 

Competitive-Edge Applications: Myths and
Reality

Communications Infrastructure for Buildings
The Future of the Personal Workstation
Managing the Evolution of Corporate Databases
Network Management
Marketing the Systems Department
Computer-Aided Software Engineering (CASE)
Mobile Communications
Recent Directors’ Briefings are:
Information Technology and Realpolitik
The Changing Information Industry
Using Technology to Improve Competitive
Ability

1992: An Avoidable Crisis
Managing Information Systems in a Decen-
tralised Business

Recent Technology Briefings are:
Document Image Processing — The Next
Revolution?

A Progress Report on New Technologies
Hypertext
Additional copies of publications
Membersof the Butler Cox Foundation receive
several copies of each publication, including the
Management Summaries for each Research
Report. Additional copies of all publications may
be purchased by members from Butler Cox.
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