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Managing
Multivendor
Environments

This document swmmarises the main manage-
ment messages from Foundation Report 72,
published in November 1989. The full report is
available to members of the Butler Cox
Foundation.

Until recently, many organisations used
equipment provided by a single vendor — often
IBM. Others based their computer systems on
IBM’s architectures, arguing that there was
sufficient competition amongst the IBM plug-
compatible suppliers.

Today, the situation is different. First, the range
of products and IT applications has expanded
faster than IBM’s capability. Few now believe
that IBM can, or will be able to, provide
solutions to-all computing problems, and some
very strong ‘niche’ vendors have emerged to
exploit the gaps. Second, the increasing trend
for computing responsibility to be devolved to
business units means that business managers
now have greater freedom of choice about the
computing products they use.

For both of these reasons, a multivendor com-
puting environment is inevitable for most large
organisations.

Indeed, for many years, it has been common to
use different vendors’ computing environments
for scientific/technical computing and for
mainstream data processing. Apart from the
additional costs of separate teams of systems
staff for each environment, the problems of
managing a multivendor environment have not
presented any great technical difficulties while
applications running in the different vendors’
environments have operated independently of
each other.

However, the problems, and the costs, of a
multivendor environment escalate when the
products from one vendor need to interwork (or
be integrated) with the products of another
vendor. The need for such integration is
increasing and is often unforeseen. We know of
many organisations that are faced with the
problems of integrating applications that were
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Many Foundation members now have a multivendor
environment
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developed independently of each other and that
have hitherto been completely separate.

Systems directors must therefore find the right
balance between choosing the best hardware
and systems software for each application, and
increasing the cost and technical complexity
that arises from having to integrate applications
running in the different vendors’ environments.
To get this balance right, they need to under-
stand the cost implications of a multivendor
environment, and to concentrate their efforts
on those areas where the impacts are greatest.

The distinction between
multivendor and multi-
architecture environments
s important

Multivendor environments occur in two
situations:

— Where equipment and software from
different vendors are used to construct a
computer system that conforms to a
particular software environment. This
situation is commonly found with IBM plug-
compatible hardware that conforms to
IBM’s proprietary architecture. We refer to
this as a single-architecture environment.
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— Where applications running in different
software environments (usually defined by
two different manufacturers’ proprietary
architectures) need to be integrated. We
refer to this as a multi-architecture
environment.

Figure 1 shows that there are advantages and
disadvantages associated with each of the four
possible combinations of single/multi-archi-
tecture and single/multivendor. Organisations
may deliberately position themselves in a
particular quadrant or, indeed, choose to move
from one to another, to gain particular
advantages:

— A single architecture, single-vendor environ-
ment will provide technical and managerial
simplicity.

— A single-architecture, multivendor environ-
ment will increase the negotiating power of
an organisation because it will no longer be
dependent on a single supplier. Thus, users
of IBM and plug-compatible machines have
found that they can make large savings, and
users of Unix systems find that the hardware
is priced very competitively.

— A multi-architecture, single-vendor environ-

ment will make for a simpler relationship
with the wvendor, although integrating
applications in the different environments
will not be straightforward.

— A multi-architecture, multivendor environ-

ment will give an organisation the greatest
flexibility to select the best combination of
hardware and software for a particular
application, regardless of which vendors
supply them.

Figure 1 It is important to distinguish between muiltivendor and multi-architecture environments
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Multi-architecture, multi-
vendor environments
usually cost more than
other equivalent
environments

During the research, we found that many
Foundation members were unclear about the
cost implications of a multivendor environment,
compared with a single-architecture, single-
vendor environment that provides comparable
facilities and performance. Most had recognised
that the initial costs of acquiring hardware and
systems software can be lower in a multivendor
environment, but had not recognised that
additional ongoing costs, incurred over several
years, could outweigh the initial savings.

A breakdown of the total cost of owning and
running a typical single-architecture, single
vendor mainframe environment is shown in
Figure 2. As the figure shows, over a five-year
period, about two-thirds of total costs are
attributable to continuing costs. Continuing staff
costs (34 per cent) are by far the largest cost
item, followed by continuing equipment costs
(17 per cent), and initial equipment-acquisition
costs (14 per cent).

In a single-architecture, multivendor environ-
ment, the main area in which savings can be
achieved is in hardware-acquisition, because it
is possible to negotiate the best deal from
competing vendors. Typical savings of between
10 per cent and 40 per cent can be expected.
These savings will be partly offset by higher
software licence fees, and slightly increased
continuing staff costs.

In a multi-architecture, multivendor environ-
ment, cost savings can be achieved not only in
the acquisition of hardware, but also in appli-
cations software acquisition costs (because there
is a greater choice of packages that can be used).
These savings are likely to be more than out-
weighed, however, by the substantial additional
costs, especially staff costs, required to integrate
applications in the different software environ-
ments.

By combining the savings and additional costs
attributable to a multivendor environment with

the corresponding portions of the cost-of-

ownership profile shown in Figure 2, it is
possible to obtain an overall prediction of the
additional costs and savings likely to result from
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Figure 2 The total cost of owning and running a
computer facility comprises acquisition
costs and continuing costs

Over a five-year period, continuing costs account for two-thirds
of the fotal costs of owning and running a typical computer facility;
continuing personnel costs are the single largest item of
expenditure.

Communications carriers (2%)
/ 4%

Facilities 6%
Software 3%
Equipment 1494
quipmen o // 34%
7

People 12%

Acquisition costs
(35% of total costs)

Continuing costs
(65% of total costs)

a multivendor environment. Figure 3, overleaf,
illustrates the results and shows clearly that, in
a single-architecture, multivendor environment,
equipment and software are the categories most
likely to be affected. Reductions in expenditure
on equipment could reduce the total cost of the
systems function by more than 10 per cent,
whereas additional expenditure on software
could increase total costs by more than
5 per cent.

Figure 3 shows that in a multi-architecture,
multivendor environment, expenditure on
people is the area that will be most affected. The
total costs of the systems function could be
increased by as much as 20 per cent because of
the additional costs of people. In contrast with
the situation for a single-architecture,
multivendor environment, reductions in total
costs resulting from lower hardware expendi-
ture will be insufficient to compensate for the
extra expenditure on people.

Thus, the costs of a multi-architecture, multi-
vendor environment are likely to be higher than
those incurred in an equivalent single-archi-
tecture environment, regardless of whether
it is single-vendor or multivendor. There may
well be good business reasons for being in a
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Figure 3 Increases or decreases in cost will vary in the different expenditure categories according to whether an
organisation is operating in a single-architecture or multi-architecture, multivendor environment

The figure shows the cost implications of a multivendor mainframe environment compared with a single-vendor, single-architecture
environment. For each type of multivendor environment, it shows the range of percentage savings or increases in the total systems costs
that can be attributed to each of the five main expenditure categories. In a single-architecture, multivendor environment, the biggest
effects will be savings on hardware expenditure and increases on software expenditure. In a multi-architecture, multivendor environment,
the biggest effect is likely to be increases in the costs of people.
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multi-architecture environment, but the sys-
tems director should ensure that the cost
implications are considered before a deliberate
choice is made to move to such an environment.

The cost implications of a multivendor
environment, summarised in Figure 3, relate
specifically to mainframe systems. Neverthe-
less, the same general pattern of cost savings
and increases is likely to be found for multi-
vendor minicomputer environments.

A well designed technical
architecture will help to
reduce integration problems

Integration problems arise in multi-architecture
environments when it is necessary to interlink
applications running in different software
environments. In the remaining sections of this
document, the term ‘multivendor’ also implies
multi-architecture, although similar problems
arise in a single-vendor, multi-architecture
environment. It can be almost as difficult to
integrate applications running in two IBM
software environments as it is to integrate
applications running, for example, in IBM and
Digital environments.

The integration problems affect the overall costs
of a multivendor environment, the timescales
involved in developing new applications, and
thus the quality of the service that the systems
function provides to its users. The difficulties
of sharing data between applications in different
software environments, updating and enhanc-
ing such applications, and facilitating inter-
working between them, are all determined by
the organisation’s overall technical architecture.

The technical architecture provides the frame-
work within which hardware and software will
be acquired, and applications will be developed
and run. It therefore defines the hardware
architecture, the software infrastructure, and
the applications architecture (see Figure 4). By
defining a suitable technical architecture, the
systems department can minimise integration
problems.

The most significant element of the technical
architecture is the software infrastructure.
Foundation Report 69, Software Strategy,
described in detail how to define and construct
the software infrastructure. The software
infrastructure should be designed to minimise
both the number of different software
environments, and the differences between
them, so that as much as possible of the
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applications coding can be independent of the
environment.

There. is a general trend for software
environments to be designed so they can be used
with a wide range of machine sizes, and such
environments should be chosen wherever
possible. Digital’'s VMS operating system, for
example, spans a wide range of machine sizes,
and Unix is now a cost-effective environment
for general-purpose workstations as well as for
departmental computers. One of the aims of
IBM’s SAA is to broaden the range of machine
sizes that can be covered with one software
environment.

It may be possible to overcome the differences
between different software environments by
using software products and development tools
designed to be used in more than one environ-
ment. Examples include the products and tools
available from Oracle, and the Focus family of
products available from Information Builders.
By writing applications to conform to the
‘standard’ defined by such products and tools,
the differences in the underlying operating

Management Summary A

systems can, to some extent, be hidden from the
applications.

There will nearly always be a requirement for
some sort of link between the different software
environments, however, and as the need for
integration continues to increase, these links
will become more pervasive and complex. There
are three different types of integration:

— Data-driven, where the same data is used by
applications in different environments.

— User-driven, where the same users need to
access applications running in different
environments.

— Process-driven, where the same business
process is supported by applications running
in different environments.

Integration between software environments
may be required at two different levels — batch
interchange or online in realtime. Different
elements of the technical architecture are
critical for achieving the different types of

The technical architecture defines the hardware archi-
tecture, the software infrastructure, and the applications
architecture. The level of detail depends on the extent to
which systems activities are devolved to business units.

The haradware architecture defines principles and policies
in the following areas: X

— How many hardware environments will be used, and
which suppliers should provide the different hardware
elements.

— Which are the strategic vendors. They are likely to be
those vendors whose products support long-term
applications that have a significant impact on the
business, because they would cost too much to
replace, or because they produce large benefits, or
because some business areas would not be able to
function without them.

— The basic functions and uses of the different hardware
environments. For example, one might be used for
office automation, while another might be used to
provide all other computing facilities.

— Where the various hardware elements are to be
located, and who will be responsible for their day-to-
day and long-term management.

— The network layout, both for wide-area communication
between computer centres and user departments, and
for local communications within each site.

— How different hardware environments are to be
connected and which gateways or other interfaces will
be used to link them.

Figure 4 A technical architecture defines three main components

The software infrastructure defines the operational software
environment which runs on the hardware environment and
in which applications will be supported. It is the central
component of an organisation's software strategy, and is
described in Report 69, Software Strategy. The main
components of the software infrastructure are;

— The operating system and development environment.
— Data-management software.

— Communications software.

— User-interface standards and software.

— Core applications, which Report 69 defines as
applications that usually maintain data used by more
than one department.

The applications architecture defines which functions need
to be provided, how the applications providing these
functions relate to each other, and on which data
structures they rely. The applications architecture therefore
sets out:

— The core and non-core applications, and the functions
they support.

— The mapping of applications onto the hardware
architecture and the software infrastructure.

— The applications that need to exchange data.
— The main data structures relevant to the applications.

— The main users of different applications.
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integration. Figure 5 summarises the critical
elements for each type and also shows the
means by which each combination of type and
level can be implemented.

Standards are useful but they
are not a panacea

The technical architecture will need to take
account of the standards that will be used. At
their present stage of development and appli-
cation, standards are most useful for inter-
linking computer systems so that data can be
transferred between them. X.25, Ethernet,
SNA, and other standards are all useful in this
respect, and hardware and software products
to implement them are available for most
software environments. The nature of the link
required and the hardware will usually
determine the most suitable choice of standards.

Standards, however, are not a complete answer
to integrating applications in different software
environments. The main difficulties are
two-fold:

— There are often several versions of the same
standard. The X.25 specification, for
example, permits different implementations.
Similar problems occur when a basic
standard (SQL, for example) is extended and
enhanced in different ways by different
vendors, so that full compatibility across
different software environments is unlikely
to be achieved.

— In several areas, standards are not
sufficiently widely adopted to facilitate easy

integration. The lack of open network-
management standards is a case in point.

The multiplicity of established and emerging
standards means that the systems department
needs to take the initiative itself in many areas:

— Define its own standards policy: To do this,
the systems department will need to
understand how standards are developing.
Several organisations have ‘standards
watchers’ whose role is to track the
development of standards.

— Decide how it can influence the evolution of
standards: The systems department should
identify the areas in which standards are
important to it, and include standards issues
in evaluating tenders from competing
vendors.

— Specify in-house standards: The in-house
standards policy will refine the choice of
external standards, by deciding which
variants will, or will not, be used, and by
setting in-house standards where there are
no suitable external standards.

Considerable effort will be required
to define and maintain the
technical architecture

In general, the development of the technical
architecture will require at least two to three
man-years of effort, spread over a year’s
elapsed time. Further effort will be required to
review the technical architecture, probably
annually, once it has been implemented.

. The skills required to define and maintain a
technical architecture differ from normal

Type of integration

Data-driven Data management and data
structures
Communications software
User-driven Network architecture

Communications software

User-interface standards and
software

Process-driven Appiications architecture

Communications software

Figure 5 The different elements of the technical architecture are critical for the different types of integration

Critical elements of the
techical architecture

Means of implementation

Batch interchange Realtime

Duplicate data File-server architecture
Database machine

Distributed database

Not appropriate Remote-session access
Protocol conversion

Common user interface

File-transfer Terminal emulation
Client-server architecture
Remote procedure call

Cooperative processing

X FOUNDATION

sSutler Co



systems development skills. They involve an
understanding of the way the business might
develop, of the role that IT can play, and of the
technology itself. Either systems staff will need
to be trained in this specific area, or external
assistance will need to be sought, perhaps from
consultants or from systems integrators.

The technical architecture should not be defined
by systems staff alone, however. The.involve-
ment of users will ensure that the technical
architecture can evolve to accommodate likely
new business requirements, and that the users
understand that they may need to restrict their
choices in order to be able to integrate their
applications with those of other business units.
The involvement of vendors will ensure that the
systems function knows about current and

Management Summary A

planned products and gets sound advice on the

most appropriate products from a vendor’s
range.

The relationship with vendors should be a
partnership. This should be encouraged by a
series of regular and ad hoc meetings between
the systems function and the vendors, ranging
from operational meetings to resolve day-to-day
problems, to strategy meetings involving senior
managers or even board members in the two
organisations, Figure 6 illustrates the nature of
the dialogue that should occur at these
meetings. While vendors will usually be willing
to help resolve any difficulties, the systems
function is ultimately responsible for making
sure that the products from the different
vendors can work together.

organisations

The user organisation should:

Be able to justify his choice
of multivendor environment
and strategic vendors

Define the responsibilities
of the main vendors

Be able to negotiate
complex contracts

Spend effort on managing
vendor relationships

Discuss long-term strategies
and plans (so long as they are
not confidential)

Be able to design and discuss
the technical architecture, and
specify the main interfaces

Figure 6 A working partnership in a multivendor environment requires a dialogue between user and vendor

User-vendor interface

The vendor organisation should:

Accept being one of several
suppliers — possibly not
even the main supplier

Be prepared to adapt
standard contracts

Be prepared to work within
the customer’s ground rules

Offer high-level contacts
and visibility within the
organisation

Understand the connection
between the customer’s IT
strategy and his business
strategy

Be prepared to discuss
long-term product plans
and strategies — without
immediate sales prospects

Integrate the customer’s
needs and plans into future
product plans
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Users should not be aware
of the different software
environments

From the users’ perspective, a basic require-
ment in a multivendor environment is for one
terminal that can be used to access all the
applications and data, regardless of the software
environment in which a particular application
or set of data is physically located. It is also
important that the user interface is the same for
applications running in different software
environments. The need for consistency is
difficult to achieve in a multivendor environ-
ment, and will usually require quite extensive
own coding. We expect that most of the major
computer suppliers will adopt broadly similar
user interfaces, although there will be three or
four main standards with which different
groups of suppliers will comply. In-house
developments, as well as bought-in software,
should be consistent with these standards.

Operational support should also be organised
with the objective of making users unaware of
the various software environments. To this end,
users should be provided with a single help desk
and standardised administrative procedures.

In a multivendor environment, the work of the
help desk is complicated by the need to provide
a unified service for each software environ-
ment. This has implications for the way in which
the help desk is organised:

— It must be staffed so that problems arising
in any of the environments can be handled.

— A higher level of skills and understanding
is required by help desk staff, who have to
be able to interpret a problem in order to
know who should be contacted to resolve it.

Procedures for getting a terminal connected to
the computer, for reporting problems, and for
producing accounting information should, as far
as possible, be identical for the various systems
in a multivendor environment. A lack of
standard procedures will be more confusing and
frustrating in a multivendor environment than
in a simpler environment.

Systems staff should be able
to work in any of the
software environments

Staffing the systems function is more difficult
in a multivendor environment because different

technical skills are required for each software
environment. Ideally, systems staff should have
a range of skills that enable them to work in any
one of the software environments. This will give
managers much greater flexibility to allocate
staff to projects according to the needs of
the business, and at the same time, is likely
to reduce staff turnover and increase moti-
vation.

It is not, of course, easy to build a team of
systems staff that can be used in such a flexible
way, especially in view of the fact that it will
become more and more difficult to recruit
qualified staff. Instead of limiting the sources
of recruits to those with specific technical skills,
staff with the potential to perform the broader
roles required in a multivendor environment
should be recruited, and then trained to provide
them with the necessary capabilities and skills.
Doing this will result in better utilisation of staff
(and hence a more cost-effective service to
users), increased sources of potential recruits,
and improved staff competence. There will be
barriers to be overcome in adopting this
approach, but in view of the fact that continuing
staff costs are by far the biggest cost item in a
multivendor environment, it is essential that it
be implemented if costs are not to increase to
an unacceptable level.

Selecting candidates with the required potential
requires appropriate recruitment procedures,
such as the use of personality measurements,
job and personnel specifications, and regular
reviews of the success of the recruitment
process by following the careers of recruits.
Once a promising candidate has been recruited,
his or her potential should be developed to fit
into the staffing plan of the systems function.
This will require a policy of providing staff with
the opportunity to work in the different
software environments, backed up by a well
designed training programme.

The degree of flexibility that can be achieved
through these measures will, of course, depend
on the type of systems staff concerned.
Figure 7 summarises the extent to which
different types of systems staff can be used in
more than one software environment. We
recommend that in a multivendor environment,
systems directors should aim to employ as many
staff as possible who can work in several
environments, with only technical-support staff,
and some specialist programmers and systems
designers dedicated to a single software
environment.
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Figure 7 Most types of staff can be assigned to work
in more than one software environment

Able to work in more Dedicated to one
than one environment environment
Operators

Business analysis

User-support and
user-training staff

Project leaders

Programmers and
system designers

Technical system-
support staff

Striking a balance between the business pres-
sures to increase the number of vendors and the
extra costs and technical complexities that will
be incurred in integrating applications in the
resulting different software environments is not
an easy task. Being aware of the cost and
technical implications will enable systems
directors to make better-informed decisions
about moving to, or staying in, a multivendor
environment, and to ensure that the business
benefits arising from a multivendor environ-
ment are obtained without incurring an
unnecessarily high cost penalty.
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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 Foundation is one of 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
Directors’ Briefings and Position Papers. The
programme of activities includes a wide range
of meetings that provide Folindation 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

Software Strategy

Electronic Document Management

Staffing the Systems Function

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 Position Papers are:

Document Image Processing — The Next
Revolution?

A Progress Report on New Technologies

Hypertext

Pan-European Communications: Threats and

Opportunities

Additional copies of publications

Members of 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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