Computer Systems Development

STrategic
Resource
Information

Planning and
Execution—STRIPE

DENIS A. CONNOR

([ I

PRENTICE HALL, Englewaod Cliffs, NJ 07632



Library of Congress Cataloging-in-Publication Data

CONNOR, DENIS.
Computer systems development.

Includes index.

1. Information resources management. 1. Title.
TSR.64.C66 1988 658.4'038'0285 87.35919
ISBN 0-13-162819-4

Editorial/production supervision and
interior design: Arthur Maisel

Cover design: 20/20 Services, Inc.

Manufacturing buyer: Lorraine Fumoso

=& © 1988 by Prentice-Hall, Inc.
A Division of Simon & Schuster
Englewood Cliffs, New Jersey 07632

Il

All rights reserved. No part of this book may be
reproduced, in any form or by any means,
without permission in writing from the publisher.

Printed in the United States of America

10 9 87 65 43 21

ISBN 0-13-1b2819-Y4

Prentice-Hall International (UK) Limited, London
Prentice-Hall of Australia Pty. Limited, Sydney
Prentice-Hall Canada Inc., Toronto

Prentice-Hall Hispanoamericana, S.A., Mexico
Prentice-Hall of India Private Limited, New Delhi
Prentice-Hall of Japan, Inc., Tokyo

Prentice-Hall of Southeast Asia Pte. Ltd., Singapore
Editora Prentice-Hall do Brasil, Ltda., Rio de Janeirc



Contents

Preface ix
Acknowledgments xii
1 Introduction 1

1.1 The Problems 2

1.2 Solutions through Strategic, Tactical and Operational Planning 5

1.3 Strategic Resource Information Planning and Execution (STRIPE) 6
1.4 Benefits of Using STRIPE &

2 Management of the STRIPE Process 10

2.1 Planning 10

2.2 Information Resource Management (IRM) 1[4
2.3 The Information Center 15

2.4 Quality Assurance 16

3 The STRIPE Methodology 17

4 The Strategic Information Resource Plan (SIRP) 20

4.1 The SIRP Purpose and Objectives 22
4.2 The SIRP Phases 24

65096 v



vi

10

17

Information Resource Management (IRM)—The Basics

5.1 Case Study 40

5.2 The ANSI/SPARC Three-Schema Architecture 42
5.3 Entity-Relationship Diagrams 43

5.4 Normalization 49

5.5 Canonical Synthesis 54

5.6 Referential Integrity 64

The Information Resource Management Process:
Strategic Planning

6.1 Strategic Planning 69

The Information Resource Management Process: Tactical
Planning

7.1 Tactical Planning 86

The Information Resource Management Process:

Operational Planning—System Specification
and Procedure Design

8.1 Operational Planning—System Specification 99
8.2 Operational Planning—Procedure Design 100

Operational Planning: System Design and Development

9.1 Menu and Input Design 114
9.2 Physical Data Base Design 179
9.3 Procedure Expansion 121/

9.4 System Construction 121

9.5 System Test 122

Operational Planning: Application Package Acquisition

10.1 The Degree of Fit to the Product Requirements 125
10.2 Off-the-Shelf versus Turnkey Products 125
10.3 Cost 126

Operational Planning: System Implementation and Review

11.1 System Implementation 130
11.2 System Review 131

Contents

37

67

84

97

112

123

128



Contents

12 Prototyping Application Systems Development
Glossary

Appendices: A Hotel Case Study Tables

B The STRIPE Methodology—
Table of Contents

Index

vii

132

136

140
178

183



1

Introduction

It is rapidly becoming accepted that strategic planning of an organization’s
future direction is a must for survival. In the private sector, corporate man-
agement is becoming aware that an organization can no longer survive
against its competition without clearly defined strategic plans for at least
three to five years into the future. In the public sector, competition is re-
placed by deficit budgets, and critical communications media representing
the general population which demand improved levels of productivity for
their tax dollars.

Even though the realization of the need for strategic planning exists,
most organizations do not know how to approach the problem. The larger
companies and governments tend to go to consultants to provide this exper-
tise. The smaller companies find it difficult to justify this type of expense,
particularly as the return on investment cannot be easily quantified. Further,
whether the organization is large or small, the return on investment occurs
often months or years down the road. So, today’s problems attract the most
attention. As a result, though many agree that strategic planning is essential,
few actually do it.

In any event, what does corporate strategic planning mean to the infor-
mation systems department? In fact, don't we have enough problems trying
to maintain existing application systems and to satisfy the ever increasing
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demands of the users for new applications? Users. who now believe they
know all about system design because they have a product like Lotus [-2-3
on their PCs. Or, the company may be losing money and would it not be
wiser at this time to freeze all new development and just make sure the
present applications continue to operate? Possibly. there may even be some
quick and dirty solutions? Maybe these new fourth generation languages
combined with powerful data base management systems could solve all sys-
tems problems? Don’t the vendors claim their products can almost work
miracles?

On the other hand, senior management has become acutely aware of
the high hardware, software and personnel overhead associated with com-
puterized information processing. This high cost has brought the information
systems department to the forefront of corporate management’s conscious-
ness. They also realize that data processing is the heart of the organization
and the enterprise cannot survive without management information systems.
Sounds familiar, doesn’t it? Well, what can we do about it?

The first step is to acknowledge problems exist in information process-
ing. Without this acknowledgment, strategic planning becomes a meaning-
less exercise where only the motions are executed and no worthwhile results
achieved. The second step is to develop solutions using a management infor-
mation services (MIS) strategic plan to determine where you should be
headed in three to five years and to get you there safely. The third step is to
develop tactical plans defining the specific projects and functions to be car-
ried out during a specific time frame, such as a fiscal year. The fourth step is
to plan each project in detail and execute it.

Before we develop the solutions, let’s define the problems in greater
detail.

1.1 THE PROBLEMS

In most organizations, many business applications have been put on the
computer and appear to function adequately. For example, checks go out on
time, information is available on computer terminals and all kinds of reports
are produced and distributed. In this context, why should senior manage-
ment not be satisfied with the status quo? Why should they consider the
development and implementation of strategic plans for their MIS function?
On the surface, everything may appear to be smooth sailing. But what is the
real situation?

Operating Costs

In many companies, the cost of MIS including hardware, software and peo-
ple amounts to 10 to 20 percent of the operating budget. It makes business
sense to increase productivity in this area. Further, a major portion of the
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MIS cost, from a third to a half, is the cost of system development staff, such
as systems analysts and programmers, data base analysts and other support
staff. And of this system development cost, 75 to 90 percent is spent on
maintaining current systems, either for correcting errors in programs or for
modifying these systems to meet changing user requirements. Major new
system development costs can sometimes be equal to or exceed the mainte-
nance costs. Some organizations fund this development through special one-
time allocations, which can become self-perpetuating.

New Development

New system development takes an unacceptable amount of elapsed time,
often years, and actual costs exceed originally approved budgets by wide
margins. Further, when put into production, these systems require major
modifications to meet the user’s needs which have either changed or not
been properly understood when the system was designed. This problem
occurs because user management does not understand the system develop-
ment process, and MIS management compounds the situation by making
firm commitments when available information is imprecise.

Management Information

Management decision support data are not readily available and must be
compiled manually or by feeding operating information into microcomputers
and manipulating it there.

Why do these problems exist and how can they be solved? They exist
for a variety of reasons which include data, programming languages, depen-
dencies and system life-cycle control.

Data. Most organizations do not have a corporate view of data. In-
stead, every business application has its own files in which data inconsis-
tency, redundancy and incompatibility are rampant.

What do these terms mean? Data inconsistency occurs when multiple
applications use the same data but with different names and shades of mean-
ing. Data redundancy occurs when the same data are stored in different files.
As a result, file updates do not occur simultancously and information ex-
tracted from different files for different purposes contain different data. Data
incompatibility occurs when data are structured differently in different files
requiring complex interfaces to pass data to and fro.

This problem is made worse when data base management systems have
been used to store individual application files. Data dictionaries which can
store information about records, data elements, programs, and modules, are
rarely used. The widespread use of microcomputers has also contributed to a
climate for data inconsistency, redundancy and incompatibility.
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Programming languages. Most current programs are coded in a pro-
cedural language such as COBOL or PLI. (A procedural language uses
“how™ type instructions; a nonprocedural language uses ‘‘what™ type in-
structions). Procedural languages are more complex to use than nonproce-
dural languages and can result in:

* large numbers of programmers being needed,

the need for systems analysts to interface between the users and the
programmers,

higher education costs,

difficulties in program testing, and

the need for manually creating supporting program documentation.

On the other hand, nonprocedural languages (commonly referred to as
fourth generation languages) are often machine inefficient and cannot cope
with complex procedural logic.

Though it is inappropriate to discuss detailed solutions at this point, it
is worth noting that many organizations have achieved considerable pro-
gramming success using high level procedural languages such as IBM’s
Cross System Product (CSP), Cincom’s MANTIS, ADR’s IDEAL and Soft-
ware AG’s NATURAL. Another product is Paul Bassett’s FRAME technol-
ogy, which is marketed by Netron under the CAP (Computer Automated
Programming) umbrella. This tool, using artificial intelligence, makes pro-
gramming with any procedural language very simple and efficient. At
present the language being supported is COBOL in the IBM and Wang
environments. In the future, Bassett FRAMES can be expected to displace
many so-called fourth generation languages because the FRAMES are sim-
ple to use and have all the power and efficiency of procedural languages.

Dependencies. Strong dependencies exist between data and program
code because the data are buried in the code. Hence, changes to data require
major program changes. Strong dependencies also exist between program
modules. Hence, changes in any one module create a ripple effect through-
out the system.

System life-cycle control. Management of the system life cycle from
the identification of the need for the system to phasing out or replacement of
the system is either casually managed or overcontrolled. In the first situa-
tion, the designers and developers are given a free rein to do as they please.
In the second, controls are rigidly imposed through the mandatory use of
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application system development methodologies which are either developed
in-house or acquired from external suppliers. The latter become a problem
when they restrict the use of more effective system design techniques be-
cause they do not fit the standards imposed by the methodology.

1.2 SOLUTIONS THROUGH STRATEGIC, TACTICAL AND
OPERATIONAL PLANNING

These problems can be solved by developing and implementing effective
strategic, tactical and operational plans for the management information
services department within the organization. These three planning levels
should be developed in a highly structured and organized manner. They
should incorporate techniques for analyzing business functions, developing
across-the-corporation views ol data and using this information to design
and build application systems to meet both present and future business
needs.

The Strategic Information Resource Plan (SIRP)

This plan is developed by MIS management to define where MIS should be
in three to five years, and to organize and control migration from the present
environment to this defined goal. This strategic plan covers five phases: (1)
definition of the company’s business in terms of its business strategy, (2) the
development of its information architecture, (3) the design of the supporting
technical architecture, (4) the development of a migration strategy, and (5)
the conversion of the initial projects into a set of tactical plans. On comple-
tion of the initial SIRP, this strategic plan must be periodically reviewed and
kept up to date at least every half year.

Tactical Plans

The tactical plans provide the bridge between specific projects, such as
developing specific application systems, or acquiring and installing hardware
and software. and the strategic plan. They are similar to the plans usually
prepared with specific budgets for a fiscal year.

Operational Plans

The operational plans are the specific detailed plans for each project.
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1.3 STRATEGIC RESOURCE INFORMATION PLANNING AND
EXECUTION (STRIPE)

The task of developing strategic, tactical and operational plans becomes
much easier when a road map is available which defines specific activities to
be executed. The planning and implementation become more effective when
supported by simple data modeling. and application system design and de-
velopment techniques. These techniques must reflect the corporate view of
the organization’s data and permit user participation in system prototyping.
STRIPE (Strategic Resource Information Planning and Execution) is a com-
plete methodology which has been developed as a set of techniques and
procedures to encompass all three levels of planning, with emphasis on
information resource management and application systems development.

Table 1.1 is a matrix which displays the STRIPE outputs. These are
grouped under business, data, applications, technical environment, and type
of plan in terms of strategic, tactical and operational planning.

This book describes the techniques and procedures which make
STRIPE unique. These include all aspects of strategic planning, information
resource management, and application system design and development. The
tactical and operational activities associated with the technical environment
are straightforward and hence, are not discussed.

The appendices contain the detailed case study referenced in the text.
They also contain the STRIPE methodology’s Table of Contents.

STRIPE is easily followed and can be applied immediately in an organi-
zation. It provides a logical sequence of activities commencing with the
development of the strategic information resource plan (SIRP), the detailed
design of the information architecture and implementation of information
resource management, the design of the technical architecture and the devel-
opment of the technical environment, and the design and development of
new interactive systems directly from the data defined in the data models by
using system prototyping.

The matrix approach used in the methodology makes it highly flexible.
All or part of it can be used to meet users’ particular needs. For example, an
organization interested in information resource management only would
need the business strategy (SP1), the major functions (SP2), the data archi-
tecture (SP2), function expansion (TP1) and logical data base design (TP2).
Another interested in application system development would need the appli-
cation architecture (SP2), the current application evaluation (SP4), physical
application definition (TP3) and all the operational outputs except OP11.
Needless to say, the matrix drives home the fact that the outputs defined in it
make up a whole and any specific set within it must be viewed as part of that
whole.

STRIPE techniques eliminate hours of labor required by conventional
system planning and design methods such as the drawing of data flows and
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Warnier/Orr diagrams, and structure charts. Combined with effective fourth
generation procedural and nonprocedural languages, data base management
systems and a data dictionary/encyclopedia, they provide extremely power-
ful and effective planning, system design and development tools.

STRIPE techniques are described in the context of the complete meth-
odology and associated with the particular activity to be executed. Thus, the
reader is given a set of tools and is shown when, where and how to use them.
The single exception to this rule is the description of the strategic informa-
tion resource plan. The related activities are found in Appendix B—The
STRIPE methodology Tabie of Contents.

The strategic information resource plan (SIRP) is discussed in terms of
its content and how the outputs may be obtained rather than as a set of
activities. This is done as it is important that the SIRP be viewed as a set of
strategies rather than as a set of activities. Once the concepts have been
understood, the STRIPE activities can be easily planned and executed.

1.4 BENEFITS OF USING STRIPE
Why use STRIPE? It provides:

* a matrix approach to strategic, tactical and operational planning in
terms of the business, data, applications, the technical environment
and the type of plan. This matrix points to the procedures used to
provide required outputs. The independence of each procedure is pre-
served;

« the basis for establishing a strategic information resource plan for the
MIS organization;

s simple techniques to build corporate data models and subject data
bases which mirror an organization’s business;

 a mechanism to map data bases to application systems which simplifies
and reduces the work and time involved in system development and
maintenance;

* a natural, evolutionary process for doing system prototyping to in-
crease the understanding of an organization's functions and data;

* a planned technical environment to support the entire organization and
its information architecture.

REFERENCES

1. Cross System Product (CSP) software marketed by IBM, order numbers SBOF-
1023 and SBOF-1024.
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5. NETRON/CAP software marketed by Netron Inc., 99 St. Regis Cresent North,
Downsview, Ontario M3J 1Y9, Canada.



2

Management of the
STRIPE Process

STRIPE includes the development, implementation and maintenance of the
MIS strategic plan (SIRP), and the tactical and operational plans. These
plans describe the development and maintenance of the information archi-
tecture, the technical architecture and application systems. The planning
activities are usually done by a temporary group initially and by permanent
groups over the longer term.

After completing the original strategic information resource planning
(SIRP) project, MIS functions which may be introduced include planning,
information resource management, the information center and quality assur-
ance. The current functions which may change are discrete planning of
application systems, hardware, software and communication networks, the
data administration function, and application systems development and
maintenance. Let’s discuss the new functions.

2.1 PLANNING
The concept of strategic planning for MIS is different from the annual plan-

ning of application systems based on user requests for enhancements to
existing systems and new systems, and the resulting need to increasc pro-

10



Sec. 2.1 Planning n

cessing and storage capacities, set up additional communication networks
and acquire more sophisticated software. Annual planning is generally done
only for the budget year. Strategic planning extends over several years and is
based on the organization’s business strategy for the same period. It also
includes the monitoring and replanning of projects defined in the strategic
plan.

The SIRP scope defines the limits of the strategic planning project.
This could include the entire organization, the corporate level only, a divi-
sion level or a function level. In very large organizations, it may be worth-
while developing the SIRP at two levels at least, the first plan at the corpo-
rate level and the second at a division or function level. The corporate level
SIRP would provide an umbrella for the lower level strategic plans.

Both the initial strategic planning project, the ongoing planning func-
tion and the review of all projects should be directed and controlled by a
subcommittee of company vice-presidents called a steering or review com-
mittee. This committee should ensure that the MIS strategic plan is in line
with the company’s business strategy. Direct control of planning and imple-
mentation should be by one of the vice-presidents on the steering committee.
Should the SIRP not be at the corporate level, then the steering committee
should be drawn from the senior-most levels of management within the area
to be studied.

The original SIRP project team should be relatively small and not
exceed six members who should be drawn from the user, the data adminis-
tration and the system development staff. The small team size will provide a
close working relationship between the members and reduce the administra-
tive overhead that comes with large teams. Additional expertise and support
in specific areas during the SIRP project may be obtained from permanent
staff.

The success of the SIRP project is dependent on the project team’s
knowledge and understanding of the planning requirements and the pro-
cesses to be used. Prior experience in strategic information planning would
be an asset. Before the SIRP project is started, all the team members should
be familiar with all aspects of STRIPE. In particular, the detailed process to
be followed during strategic planning should be well understood.

The SIRP project should be planned as a major project with costs,
scheduies, activities and tasks identified. Planning and review sessions with
the review committee should be scheduled at the beginning and end of each
phase.

Table 2.1 is a sample project work plan for the SIRP. The table column
headings are the STRIPE activity number; the day number commencing
from the first working day of the project; the resources planned to be used in
person days for each team member such as a senior consultant, a consultant,
users 1 & 2. a senior systems analyst, and any other staff involved; and a
comments column with such information as the group responsible for the
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