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Preface

OVERVIEW

Early descriptions of decision support systems (DSSs) were based on
the paradigm of a single decisionmaker at a stand-alone terminal or micro-
computer who had a specific decision (nonrepetitive, semi-structured) to
make. (Some of the early literature even recommended matching the user
interface to the “cognitive style” of the decisionmaker). However, recent
advances in computer technology, information systems, and telecommuni-
cations (collectively referred to as information technology, or 1T) have
facilitated a broadening of the scope of a DSS to include organizational
units and, in some cases, entire organizations. Such systems are called
“organizational decision support systems” (ODSSs).

Successful designing and implementation of ODSSs will be increas-
ingly critical to the success of organizations—especially large ones with
geographically dispersed operations or foreign subsidiaries. Organizations
have been evolving to take advantage of the capabilities offered by IT,
and, conversely, IT has facilitated dramatic changes in how organizations
operate. The multinational corporations of the 1970s, which were really
separate companies loosely coupled at the top, have given way to truly
integrated global corporations, structured as a global web of operations
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instead of a multinational pyramid. IT makes such an organization possi-
ble. Organizational decision support systems help make it successful.
ODSSs are not simply larger versions of a single-user DSS. There are
important differences. These differences lead to critical differences in how
ODSSs should be designed, developed, and maintained. This book high-
lights the differences and provides guidance to those who are engaged in
building an ODSS. The guidance is not only theoretical (e.g., based on
recommended approaches in the DSS and MIS literature), but is based on
the authors’ experience in building an ODSS for the United States Air
Force. The system, called the Enlisted Force Management System
(EFMS), is being used to help members of the Air Staff in the Pentagon
make decisions related to their enlisted personnel. The three basic building
blocks of an ODSS are the same as those of a traditional DSS (TDSS):

* model base (and model management system)

¢ database (and database management system)

* user interface (a dialog system that manages the interaction between
the user and the other two components)

But an ODSS includes two additional components: a case management
system, to facilitate assembling and cataloging the input data for model
runs and to keep track of the output from the runs, and a communications
system that allows users to communicate and cooperate with each other
and with the models and data in the process of organizational
decisionmaking.

An ODSS involves many users in loosely-linked parts of an organiza-
tion operating a multitude of models that are fed by a number of
databases. A well designed ODSS can provide central guidance and gener-
alized control from top management to the individual decisionmakers,
while permitting them (and helping them) to make their separate deci-
sions. As a result, decisions made throughout the organization will be con-
sistent with organizational goals and management’s shared interpretation
of its operational environment, while individual decisionmakers will
simultaneously enjoy a maximum degree of freedom and independence.

The size, scope, and cost of an ODSS makes it very visible, and
requires that its development be more carefully planned and managed than
a TDSS. Because it is so visible and crosses organizational boundaries,
successful implementation of an ODSS depends as much on political con-
siderations as on technological considerations.
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The key to a successful information system, as a growing body of
applied research on organizations suggests, is the process by which the
technology is introduced. This book deals with the process of building an
organizational decision support system, from needs assessment and proj-
ect formation, through conceptual design, to system implementation,
maintenance, and updating. It addresses the technical issues involved in
building models, creating databases, and choosing hardware and software.
In fact, most of the book is devoted to these issues. But it also addresses
political issues that have to be faced, such as the roles of the various
organizational units, turf battles, and the composition and management of
the project team. As Woolsey [1989] has said: “I have never seen an
OR/MS/MIS system fail because of an insufficient level of technology,
but I have seen such systems fail—big time—because the level of exper-
tise related to people issues was nowhere near that dealing with technical
matters.”

The book has been written for those who are, or may become, involved
in the development of an ODSS. This includes ODSS users, the analysts
who may be developing the models for an ODSS, the programmers and
information systems personnel who may be writing its programs or devel-
oping its databases, the information systems managers who might be lead-
ing the ODSS development project, and the top managers who might be
considering introducing an ODSS into their organization. Much of the
book is written in clear, nontechnical language. However, some of the
information for the analysts and implementors is slightly more technical.
These parts can be skipped by nontechnical readers.

This book is unique in the DSS literature, for three reasons. First,
although there are many books that treat the concepts of decision support
systems and how to build a DSS, there are no “how-to” books that are
based on the experience of actually building one. Second, although there
are many books on decision support systems, there are no books on
ODSS’s. Third, this book treats many issues concerned with the building
of a DSS that are not treated together in any other DSS book. These
include:

¢ The effort and pitfalls in managing the development of a large ODSS
* Organizational and political issues

* Relationships among modeler, implementor, and user

* Data gathering and cleaning

* Building analytical databases

* Modeling
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¢ Integrating models

* Implementation

¢ Documentation

* Maintenance

e Updating and refitting models

The book provides step-by-step guidance to those who are engaged in
building an ODSS. The guidance is not only theoretical (e.g., based on
recommended approaches in the DSS and MIS literature), but is based on
the experiences that the authors had in building an ODSS for the United
States Air Force. The system, called the Enlisted Force Management Sys-
tem (EFMS), is being used to help members of the Air Staff in the Penta-
gon make decisions related to their enlisted personnel. The book weaves
together principles for designing and building an ODSS with illustrative
examples from the EFMS that show how the principles were applied.
Because of its size and scope, the EFMS presented the development team
with almost every conceivable challenge that might be faced in building
an ODSS. We hope that the use of EFMS examples brings the ODSS
development process alive for the reader.

ORGANIZATION

The book is divided into five major parts. Part I is primarily defini-
tional and conceptual. It describes the decisionmaking environment within
which an ODSS must function, decision aids in general, and ODSSs in
particular. It specifies some principles that underlie the design of an
ODSS, and the implications of those principles for the components of the
system. Part II provides information on the Air Force’s EFMS that is
needed later to illustrate the points being made. Some of this discussion
may be somewhat arcane to the general reader with little interest in Air
Force personnel matters. But we feel that the gains of becoming familiar
with this material outweigh the costs. Among the important gains is that
the illustrations can delve into technical problems and political issues in a
way that would be impossible if they were based on artificial examples
with a less rich context.

Part III describes the process of building an organizational decision
support system. It discusses the activities that are required and the issues
(technical and managerial) that must be dealt with. It compares this pro-
cess to those used to develop a traditional DSS and to develop a traditional
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management information system (the “System Development Life Cycle”
approach).

Part IV deals with building models for inclusion in an ODSS. It begins
with first principles concerning decision models—what they are and how
they vary. It then discusses more complicated issues, such as how many
models the system should contain, simplicity vs. realism, fitting the mod-
els, prototyping, and test and evaluation. Models are at the heart of an
ODSS. As Brennan and Elam [1986] wrote:

“All decision making involves predicting the likely consequences of
decisions, which suggests that the decision maker should have a “model”
of the problem situation being faced. The majority of DSS in use today do
not attempt to represent this model explicitly, but rather provide access to
data that can be utilized by an implicit, internalized model. One way to
increase the quality of solutions produced by DSS is by incorporating
explicit models of the decision making environment.”

While portions of Part IV are aimed at the analyst and modeler, Part
IV’s basic intention is to present for all readers the core concerns about
models essential to building an ODSS.

Part V focuses on issues related to the implementation of an ODSS. It
deals with the technical issues of programming, designing user interfaces,
building the system’s databases, preparing documentation, and updating
the system. But it also covers less technical issues, such as project man-
agement, relationships with users, and transferring models from the ana-
lysts to the implementors. An understanding of these issues and a sensitiv-
ity to their importance will go far to determining whether the ODSS will
be successfully implemented and used.
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