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Abstract

This report focuses on program management, the discipline that vendors

agree is essential for participation in the systems integration market. As
prime contractors with responsibility for the implementation of complete

solutions, systems integrators must possess the management personnel

and systems to manage a diverse set of skills and development and

integration processes.

This report examines program management throughout the entire systems

integration process—from business acquisition through integration and

test. The role of the program manager is examined as are the tools and

methodologies that are employed.

It provides vendors' as well as buyers' views of the systems integration

process and program management. Results of a vendor survey of current

program management tools, processes and capabilities are included.

Buyers' assessment of vendors' program management capabilities and

satisfaction with systems integration are also presented. Conclusions are

drawn about program management, program managers, and the evolution

of this important discipline. Recommendations for both vendors and

buyers are provided.

This report contains 124 pages and 74 exhibits. It was prepared as part of

input's Systems Integration Program.
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Digitized by tlie Internet Archive

in 2015

littps://arcliive.org/details/20609SIIVI7UP89Programl\/lanag



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Table of Contents

Introduction 1

A. Objectives 3

B. Scope and Methodology 3

1. Scope 3

2. Methodology 4

C. Systems Integration and the Industry Structure 6

D. Definitions 7

1. Systems Integration 7

2. Systems Integrator 7

3. Program Management 9

4. Other Definitions 9

E. Synopsis of the SI Market Forecast 10

1. Total Market—Federal and Commercial 10

2. Industry Segmentation 12

F. Report Structure 13

G. Related INPUT Reports 13

Executive Overview 15

A. The Systems Integration Marketplace 15

B. Program Management 16

C. Vendor Program Management Processes .17
D. Buyers' Experiences 19

E. Recommendations—Vendor 20

F. Recommendations—Buyer 21

The Systems Integration Process 23

A. The Systems Integration Process 24

B, The Development Process 25

SIM7 © 1989 by INPUT. ReprcxJuaion Prohibited.
|



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Table of Contents (Continued)

Vendors' Program Management Processes 29

A. Program Management in the Business Acquisition 29

Process

1. Opportunity Identification and Qualification 29

2. The Proposal Process 31

3. Program Manager Involvement 33

B. Program Management Systems 35

1. Background and Differences 35

2. Program Management Organization and 38

Responsibilities

3. Elements of Successful Program Management 43

4. Risk Management 48

5. Program Communications and Change Management 49

6. Methodologies and Tools 53

C. Systems Integration Program Managers 55

D. Vendor Program Management Summary 58

Buyers' Experiences with Program Management 61

A. Introduction 61

B. Vendor Selecuon and Interface 62

C. The Program Management System 66
D. The Program Manager 71

E. Communication and Change Management 74
F. Tools and Methodologies 80

Gc Buyers' Experience Summary 81

Conclusions and Recommendations 83

A. Conclusions 83

1. Systems Integration Conclusions 83

2. Program Management Conclusions 85

B. Recommendations 86
. 1. Vendor Recommendations 86

2. Buyer Recommendations 88

m m

11 ©1989 by INPUT. Reproduction Prohibited. SIM7



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Table of Contents (Continued)

Appendix: Definitions 91

A. User Expenditures 91

B. Delivery Modes 92

1. Processing Services 92

2. Network Services 93

a. Network Applications 93

b. Electronic Information Services 94

3. Software Products 94

a. Applicadons Software Products 94

b. Systems Software Products 95

4. Turnkey Systems 95

5. Systems Integration (SI) 96

6. Professional Services 97

Appendix: Program Management 99

Vendor Questionnaire

A. Business Acquisition Process 99

B. Program Management System 100

C. Systems Integration Implementation Process 105

D. Program Management Staffing 108

E. Systems Integration Background and Organization 111

Appendix: Program Management 113

User Questionnaire

A. Systems Integration Project Verification and 113

Characteristics

B. Managing the Implementation Process 116

C. Program Manager 118

D. Program Management Process . 119

E. Program Results 122

SIM7 e 1989 by INPUT. Reproduction Prohibited.
jij



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Exhibits

-1 Information Services Industry Structure—1989 2

-2 Vendor Study Participants 4
-3 Survey Program Distribution by Vertical Industry 5

and Application

-4 Systems Integration Vendors for Surveyed Projects 6

-5 Surveyed Project Distribution by Contract Value 7

-6 Systems Integration Definition 8

-7 Systems Integration Market Forecast 10

-8 Systems Integration Market Forecast—Vertical 12

Industry Expenditures

-1 Systems Integration Market Forecast 16

-2 Systems Integration Development Phases 17

-3 Program Management Characteristics 18

-4 Buyers' Experience Summary 19

-5 Vendor Recommendations 21

-6 Buyer Recommendations " 22

-1 System Integration Program Management Success 23

Factors—Vendors' View
-2 Systems Integration Program Phases 25

-3 Systems Integration Development Phases 26

-1 Business Acquisition Opportunity Identification 30
-2 Business Acquisition Opportunity Review and Screening 30

-3 Client Provides Complete Specification 32
-4 Proposal Process—Risk Mitigation Features 33
-5 Proposal Process—Other Factors That Impact Program 34

Management

iv © 1989 by INPUT. Reproduaion Prohibited. S1M7



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Exhibits (Continued)

-o Systems Integration Prograni Manager Assignment J4
7- / rTogram ividndgemeni oysicm v^ndrdcicnsucs JO
Q-o Program Management Systems—Years in Use 'JA

Q rTOgram jvianagemeni oysiem—miiiai ivioiivaiion J 1

in rT^ugrdm ividnagCiricni Vyrgdnizaiiun Do

-11 rTOgram KesponsiDiiiiies—rroposai rnase '^Q

-1^1 rTOgram K.csponsiDiiiucs—impicmcn idiion '+1

ividndgciiicni

1

1

rTOgTdm ixcsponsiDiiiiiCo—inicridcc dnu tvcpuriiiig

1 /I-14 Program Management Measurements of Success A A44
1 c-13 ividjor iccnnicdi ividndgcriieni Fdciors AS

-AO iVldJUl OCllCUulC iVldlldgCIllCIH r^aCLUl 0 HU
17-A / ividjor \^obL ividndgemeni rdciors AlH- /

l$l rvisK ividndgemeni loois dnci t\.cviews HO
1Q-ly venaor-v^iieni inienace AQ4y

-20 Program Communications 51

-21 Change Management System Components 52

-22 Program Management Tools and Methodologies 53

-23 Program Management Tools 54

rrugrdrii ividiidgciiiciii luuis diiu iviciiKJUOiugicb J J

oummdry
rrogram iviandger sources DO

rrogram Manager i^ompensaiion D 1

-77-z / r rugrdin ividiidgcr incciHivco Jo
-IS A lugiaiii ividiid^ciiiciiL ounuiidiy "SQJy

.1 iI)UyCl/UoCl OdUoldCLlUIl

ixCdsons lor using oysiems iniegrdiion OJ

-o ividjor Duyci inicndce rroposdi diiQ oeiccuon r^rocess OJ
-4 OUUICC Ui O UCL-lilCdUiJUo
c ivieinoQ or rroposdi ooiiciidiion Oj

-o r lugrdiii ividndgcincni oysicm impondnce

—

oo

jjuycio V lew
-7 Systems Integration Management Success Factors

—

67

Buyer Perspective

-8 Buyers' View of Program Management System 68

Importance and Effectiveness

-9 Program Management System Buyers' Comments 69
-10 Vendor Program Managers per Project 70
-11 Vendor Program Organization 70
-12 Program Manager Qualifications—Customer Rating of 71

Importance

SIM7 © 1989 by INPUT. Reproduction Prohibited. V



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Exhibits (Continued)

-13 Buyer Assessment of Program Manager Qualifications 72
-14 Vendor Program Manager Appointment 73
-15 Single Program Manager Importance 73
-16 Interface Group Reporting Structure 74
-17 Size of Buyers' Interface Group 75
-18 Interface Group Responsibilities 76
-19 Buyer Interface Skills 77
-20 Importance of Buyer Interface 77
-21 Program Status Meeting Frequency 78
-22 Primary Subcontractor Interface 78

-23 Source of Progress Reponing to User Management 79
-24 Program Management Tools—Importance and 80

Effectiveness

-25 Buyers' Experience Summary 81

-1 Systems Integration Conclusions 84
-2 Program Management Requirements Summary 85

-3 Vendor Recommendations 87

-4 Buyer Recommendations 88

vi © 1989 by INPUT. Reproduction Prohibited. SIM7



Introduction





PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Introduction

The emerging market opportunities for systems integration (SI) have

forced vendors in virtually all segments of the information services

industry to re-evaluate their positions in the market, and determine if and

how they should participate. While on some fronts the debate continues

as to whether systems integration is, in fact, a new service or just another

delivery channel, vendors are selling and users are buying more informa-

tion systems hardware and services under the systems integration um-
brella.

INPUT believes that the phenomenon of SI market growth, represents a

fundamental change in the industry that will continue to have broad-

ranging impact. To examine this phenomenon, INPUT has conducted

research on the nature of SI projects, buyer issues, and vendor approaches

to systems integration. In 1987, INPUT developed its first market fore-

cast for SI, and has incorporated systems integration as a major delivery

mode in its 1988 and 1989 market forecasts. Exhibit I-l shows the

positioning of the SI market relative to the other delivery modes in the

information services industry.

This report focuses on both user/buyer and vendor responses to questions

about the importance and effectiveness of the "Program Management"
systems that are being used to manage systems integration implementa-

tion. Growth, or lack of growth, in this market will be determined by

vendors' ability to manage the implementation process and successfully

deliver solutions to their clients that meet their mutually-agreed specifica-

tions. Program management is the basic management process that ties

together all of the components and activities in a systems integration

implementation, and is the key ingredient that will determine success or

failure.

© 1989 by INPUT. Reproduction Prohibited. 1
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Objectives The primary objectives of this report are to research and analyze the

program management approaches used by vendors in systems integration

engagements, and to assess results as viewed by the SI user community.

To meet these objectives, the report contains detailed discussions on:

• The evolution and background of program management systems

• The overall process of systems integration from business acquisition

through project implementation, transition training, and systems opera-

tion and maintenance

B

• A comparative analysis of the approaches used by vendors to manage
the implementation of systems integration projects

• The users' view of the effecdveness of vendor program management
processes

• Determination of superior approaches, if any, to program management
that increase the probability of success

In addition to the primary objectives there are several secondary objec-

tives:

• Examine the role that the program manager plays in the business

acquisition process and the impact of this role on both closing the sale

and successful implementation

• Analyze the degree to which vendors use methodologies and tools to

propose and implement systems integration projects, and how effective

they are in these processes

• Examine the extent to which vendors request and buyers insist that they

be involved in the systems integration implementadon process

• Identify the sources of program manager candidates and how they are

measured and motivated

Scope and 1. Scope

Methodology
This report focuses on the domestic U.S. commercial market. There is,

however, information presented that reflects the activities and develop-

ments in the federal and Canadian markets.

This report focuses on the program management processes used by

vendors to manage the implementadon of systems integration projects,

SIM7 e 1989 by INPUT. Reproduction Prohibited. 3
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and not on how the actual development and integration activities are

performed.

2. Methodology

Information used in this analysis was obtained from two primary sources

and a number of secondary sources. The primary sources of information

are described below.

• Twelve systems integrators from 1 1 firms were surveyed as shown in

Exhibit 1-2. Three of the integrators were Canadian-based and the

remainder were U.S. companies. Key contacts at each vendor were

identified and the questionnaire was mailed to the interviewee. In

some cases responses were completed or clarified over the telephone.

Vendor Survey Participants

Andersen Consulting

Bechtel

Computer Sciences Corporation

Digital Equipment

IBM— Canada

IBM — U.S.

NCR

Nynex

SHL Systemhouse

STM Systems Corporation

Scientific Systems Services

Unisys

© 1989 by INPUT. Reproduction Prohibited. SIM7
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• Twenty-two systems integration user/buyers were surveyed in depth

through telephone interviews. Respondents to these questions were

identified and selected using INPUT'S data base of known systems

integration contracts. INPUT has identified over 500 potential systems

integration engagements, has vahdated well over 50% of these, and has

extensive information on over 130. This data base provides a qualified

source of users and buyers.

INPUT guaranteed the surveyed user/buyer respondents anonymity, so

they are not identified in this report. The programs that were surveyed

were from seven vertical industries and covered a fairly broad range of

applications as shown in Exhibit 1-3.

Survey Program Distribution

by Vertical Industry and Application

Industry Application

Banking Commercial banking

Discrete manufacturing Warehouse automation (2)

Telemarketing

Comouter intearated manufacturinaIII tt^ \^ VV^ 1 III fc^^ 1 \ \^ ill 1 1 ^4 k ^1 1 1 1 1

Paperless factory

Federal Air traffic control

Network

Medical On-line hospital system

Process manufacturing Automated plant control

Data center consolidation

Warehouse control

Services Satellite network

State and local

government
Supercomputer network

Family assistance

Uniform education reporting

Eligibility system

Computer-aided dispatch (2)

Cost recovery

Utilities Energy management

0 1989 by INPUT. Reproduction Prohibited. 5
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Seventeen vendors were identified as the prime contractors on the

twenty-two projects examined. See Exhibit 1-4. Five of the systems in-

tegrators that were identified in the user/buyer survey were the prime

contractor on nine of the programs that were surveyed.

Systems Integration Vendors for

Surveyed Projects

Andersen Consulting (2)*

Boeing Computer Systems
Brock Control

Computer Task Group
Scientific Systems Services (2)*

Control Data Corporation

Digital Equipment Corporation

First Data Resources

Harnischfeger Engineering (2)*

Health Data Services

Hughes
IBM (3)* ^

*

Oil Systems .

PSW 3

Telenet

SHL Systemhouse
Systematics

*
( ) Number of projects in survey greater than one.

The distribution of contract size in this research is depicted in

Exhibit 1-5.

INPUT contacted the Project Management Institute and Performance

Management Association as part of the research for this project. Both of

these organizations have many local chapters and encourage and commu-
nicate advances in program management technology.

Prior to 1987, INPUT forecasted the systems integration market as part

of the professional services delivery channel. Because of its growth and

importance as a delivery channel for hardware and software products as

well as professional services, in 1987 INPUT established systems inte-

gration as a separate major delivery mode in its information services in-

dustry forecast.

© 1989 by INPUT. Reproduction Prohibited. S1M7
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Surveyed Project Distribution

by Contract Value

^ >$100M

/$21M- /<$1M\
/ $100M

/ ^ ^-A

l$6M - $20M/ye/ $1M-$8M /

8 /

Distribution by contract size

($M illion)

Systems integration as a delivery mode provides a channel for equipment,

packaged and custom software, and the full complement of professional

services, from business consulting to education and training. INPUT'S
annual forecast of SI user expenditures includes monies for all of the

products and services delivered through SI contracts, and excludes them

from other delivery modes to avoid double counting.

Definitions The focus of this report is on program management systems, a discipline

that is used to manage all of the facets of a large complex program. For

one to understand program management as it applies to SI, it is first

necessary to understand how INPUT defines systems integration.

1. Systems Integration

A business offering that provides a complete solution to a complex
information system, networking, or automation requirement through the

custom selection and implementation of a variety of products and serv-

ices, where information products and services exceed 50% of the contract

value. See Exhibit 1-6.

2. Systems Integrator

A business entity responsible for overall management of a system inte-

gration contract and the single point of contact and responsibility to the

buyer for delivery of the specified system function and performance on

schedule and at the contracted price.

SIM7 0 1969 by INPUT. Reproduction Prohibited. 7
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Systems Integration Definition

• A business offering

• Complete solution to complex

requirement for:

- Information systems
- Networking
- Automation

• Custom selection and implementation

of products and services

A systems integrator will perform, or manage others who will perform,

most or all of the following functions:

• Needs analysis

• Specification development

• Conceptual and detailed system design and architecture

• System component selection, modification, integration and customiza-

tion

• Custom software design and development

• Custom hardware design and development

• Systems implementation, cut-over, test and evaluation

• Life cycle support including:

- System documentation and user training

- System operation and/or management

- System maintenance

• Financing

8 © 1989 by INPUT. Reproduction Prohibited. SIM7
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• Subcontractor management

• Program management

3. Program Management

Program management, as used in the context of systems integration, is

the process used by the vendor to manage the development and integra-

tion of all of the components of a major system solution as described

above. Program management, like systems integration, is terminology

that has evolved from the federal market, where the developments of

defense systems and then major information support systems were identi-

fied as program development and management activities. The term

program management tends to be broader than the term project manage-

ment, and can encompass all of the activities in a systems integration

program from needs analysis through life cycle support.

4. Other Definitions

Throughout this report there are many references to systems integration

capabilities. These capabilities consist of tools, skills, and technical

resources that are required to execute systems integration contracts. To
ensure consistency of interpretation, definitions for some of these capa-

bilities are provided here:

• Consulting Services—Project front-end feasibility studies, business

analysis, and/or hardware, software, network technology selection, and

trade-off analyses

• System Design—Design of the systems solution based on a set of re-

quirements

• Integration and Test—The process of combining all of the components

of a system and then testing them to ensure that they work together

properly

• Information Systems Equipment—Processors, storage and related

peripherals, including mainframe, mini and microcomputers

• Telecommunications Equipment—Telecommunications devices, e.g

controllers, switches, multiplexors, network control systems and PBXs

• Software Development—Custom software design, coding and testing

• Applications Software Packages—Vendor-provided "off-the-shelf

applications packages delivering functional capability unique to a

particular industry or cross-industry need

SIM7 0 1989 by INPUT. Reproduction Prohibited. 9
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• Systems Software Packages—Vendor-provided systems control pro-

grams for information processing and communications equipment

• Network Management—Operation, monitoring, and control of a com-
munications network as a systems operation service

• Systems Integration Methodology
—

"Life cycle" methodology used by

a systems integration vendor to define, develop and manage the im-

plementation of a systems integration program

• CASE (Computer-Aided Systems Engineering)—Application of com-
puter-based technology to the information systems specification,

design and programming process

INPUT forecasts the total market for SI to grow to $17.1 billion in 1994

from a 1989 base of about $5.8 billion. This represents a compound
annual growth rate (CAGR) of 24%, the fastest for any of the six major

information services delivery modes. In total, systems integration ac-

counted for about 6.2% of the 1989 industry revenue of $94.0 billion,

and will represent about 9% of 1994's $192.0 billion information serv-

ices industry market.

The commercial SI market is growing more rapidly than the federal

market. See Exhibit 1-7. There are a number of driving forces fueling

this growth:

E
Synopsis of the SI

Market Forecast

1. Total Market—Federal and Commercial

EXHIBIT 1-7

Systems Integration

Market Forecast

12 r-

Commercia! Federal

10 © 1989 by INPUT. Reproduction Prohibited. SIM7
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• There is a rising demand for connectivity on all levels within most U.S.

industries. The demand occurs at the network, data, and applications

levels for systems that in many instances have operated independently

in the past.

• There is also a major rebuilding of infrastructure. Independent net-

works and processing centers built in the 1970s and early 1980s are

being combined into single network structures with multiple processing

nodes to support corporate-wide data bases and integrated application

functions.

• Operational executives (end-user managers) are increasingly in com-

mand of their own systems development strategies. Lacking in-house

resources and with limited technical capability, they are turning to SI

vendors to implement the solution.

• Finally, applications are growing increasingly complex, taxing the

capability levels of many in-house systems organizations. The use of

SI offers the opportunity to overcome the complexity issue by seeking

solutions outside, and transferring the increased risk associated with

this complexity to external vendors.

While the federal government market's growth rate of 18% is less than

that of the commercial market, it still offers opportunities over the next

five years. Today the federal government represents the single largest

industry market sector. A number of factors will continue to stimulate

growth, despite restraints on federal spending related to the deficit.

• There is mounting demand in both the defense and non-defense compo-
nents of the federal government for productivity improvement. That

demand is expected to be translated into new systems requirements and

development.

• Furthermore, there continues to be a shortage of qualified technical

staff in the federal arena. Controlled "head counts", limited career

opportunities, and lower wages work against the federal government in

retaining the already scarce resources required to do sophisticated

systems implementations. The tendency will continue for agencies to

buy solutions from outside the government.

• Another factor pushing the federal government toward the use of

integrators is the desire to share implementation risks. The use of SI

places the majority if not all of the responsibility for success on the

vendor, reducing exposure internally.

• Finally, the administration is supporting the move to make major

technological upgrades. Most federal installations, panicularly in the

defense segment, have not seen an influx of new technology since the

SIM7 © 1989 by INPUT. Reproduction Prohibited. 11
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end of the Vietnam War. Major upgrades in processing and network

capability will be required over the next several years.

2c Industry Segmentation

The commercial SI market is divided by INPUT into 15 major vertical

industry sectors as shown in Exhibit 1-8.

Systems Integration Market Forecast
Vertical Industry Expenditures

IndusttY

Sector 4 rjOO
1 yoy 1 yy4

CAGR
1989-1994

(Percent)

Banking and finance 320 1,332 33

ni«?prptp mpni ifppti irinn 780 3 510

Education 72 175 20

Insurance 165 610 30

Medical 210 610 24

Process manufacturing 133 330 20

Retail distribution 185 930 38

Services 40 134 28

State and local government 465 1.382 24

Telecommunications 150 385 21

Transportation 133 310 19

Utilities 220 785 29

Wholesale distribution 132 300 18

Other 82 250 25

Federal government 2,710 6,047 18

Overall, the forecast paints a rosy picture for systems integrators, almost

regardless of their selected markets. The question of how successful a

vendor will be, however, will have much to do with how it selects,

approaches, and meets the competition in its targeted industry sectors

and how effectively it manages the implementation of the programs it

wins.
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Report Structure The remaining chapters of this report are organized as follows:

• Chapter n, the Executive Overview, provides a summary of the con-

tents of the entire report.

• Chapter EI of this report, The Systems Integration Process, describes

the phases of the systems integration process and briefly introduces the

importance of program management to each of them.

• Chapter IV, Vendors' Program Management Processes, describes how
vendors organize, assign responsibility and use program management in

a systems integration program, based on the results of the vendor

surveys.

• Chapter V, Buyers' Experience with Program Management, describes

buyer/user views of the importance of program management and their

experience interacting with system integrators' program management
systems.

• Chapter VI, Conclusions and Recommendations, presents INPUT'S
conclusions and recommendations regarding the need for program

management, the important elements of these systems, and how to

implement and use them successfully.

The Appendixes contain:

• Appendix A: A partial list of definitions which should be useful in

understanding the contents of this report.

• Appendix B: The vendor and user questionnaires used to obtain the

primary research information used in this report.

Related INPUT
Reports

Recent INPUT reports relevant to the systems integration area include:

Systems Integration Forecast and Trends, 1989-1994

Systems Integration Competitive Analysis

Commercial Systems Integration, Western Europe, 1988-1993

Systems Integration Buyers Issues Report, 1988

Commercial Systems Integration Implementation

Federal Systems Integration Market

CASE Market and Opportunities, 1988-1993
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Executive Overview

This report focuses on the management processes that are employed in

systems integration programs. Systems integration is an approach to

installing complex systems that was introduced to the commercial market

for the first time just a few years ago. Today, based on the number of

projects that have been completed, it appears to be a success—yet there

continues to be concem as to its viability based on a few well-publicized

"failures" that have attracted an inordinate amount of attention.

For the market growth to continue, it is essential that the vendor commu-
nity employ sound management procedures to reduce the risk inherent in

these projects, and to complete them on schedule and within budget. It is

equally important that buyers and users recognize the importance of

program management, how to evaluate vendors capabilities in this area,

and their own responsibilities in successfully managing their systems

integration programs.

The objective of this report is to present a current and accurate analysis of

the critical factors in managing these complex programs, and the tech-

niques, methodologies, processes and tools that vendors are currently

using to support systems integration implementation.

INPUT defines systems integration as a business offering that provides a

complete solution to a complex information system, networking, or

automation requirement through the custom selection and implementation

of a variety of products and services. To be included in this definition,

over 50% of the products and services must be information industry

products and services.

A systems integrator is defined as a business entity that is responsible for

overall management of a systems integration program, and is the single

point of contact and has responsibility to the buyer for the delivery of the

specified system function and performance on schedule and at the con-

tracted price.

The Systems

Integration

Marketplace
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In the early 1980s, ESIPUT recognized the commercial systems integra-

tion market as one of the major growth opportunities in the information

services markets. INPUT has been tracking systems integration since

then and has published a number of research reports examining this

market from both a buyer's and a vendor's perspective.

The commercial (i.e., non-federal) market will be almost double the size

of the federal market by 1994 as shown in Exhibit 11- 1. Detailed fore-

casts of 15 vertical industry sectors, as well as discussion of the systems

integration market characteristics and trends, are contained in the

Systems Integration Forecast and Trends, 1989-1994 report.

EXHIBIT 11-1
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Federal

B
Program Management While the two major systems integration markets, federal and commer-

cial, are dissimilar in some respects, they also possess many similarities.

One of these similarities, the program management processes, is the

subject of this report.

Program management is defined in this report as the process used by the

systems integration vendor to manage the development and integration of

all of the components and activities of a major system solution. This can

encompass all of the tasks from requirements analysis through installa-

tion and training. It also includes managing the integration of many
activities that require multiple technical and business disciplines. The
major development activities of a systems integration project are identi-

fied in Exhibit II-2. The disciplines and skills required to implement
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these activities include hardware and software engineering, systems

architecture, systems engineering, integration and test, administration,

financial control, contracting, maintenance, and in some cases, systems

operation skills to run the system.

EXHIBIT 11-2

Systems Integration Development Phases

Requirements

analysis

System design

Hardware and software

design

Hardware and software

development

System integration

and test

Installation and

training

Vendor Program

Management
Processes

All of the 12 vendors that participated in this survey state that they have a

formal program management system and, with minor exceptions, its use

is required on all systems integration programs. Important vendor pro-

gram management characteristics, summarized in Exhibit II-3, include:

• Involving the program manager early in the business acquisition proc-

ess will pay dividends to both the buyer/user and the vendor. All of the

vendors surveyed said they followed this practice, yet 41% of the

buyers/users said the practice was not followed on their project. Re-

gardless of the statistics, the vendors believe it is valuable to have the

program manager actively participate in the proposal process. It allows

him to actually develop or approve the architecture, schedule, and

pricing—all areas that he will have to manage during the performance

phase of the project. From the buyer's perspective, early contact with
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Program Management Characteristics

• Require qualified program managers

• Involve program managers in the proposal process

• Employ tested processes and practices

the program manager will provide confidence in the program

manager's experience and industry and application knowledge.

• Vendors employ tested processes and practices. They include:

- Risk analysis and risk management must be practiced throughout the

systems integration process, from client qualification in the business

acquisition process through final integration and test. The program
manager needs a full set of approaches and tools in this area. This

report identifies many of these tools and techniques.

- A complete, written, detailed program specification is a necessity. It

provides a definition of what the client expects, and provides a "base

line" for the program. The impact of change requests on schedule

and cost are measured against this base line.

- Communication is identified by both vendors and users/buyers as the

single most important factor in successful program management.
Both vendor and user must work at enabling free and open communi-
cation among all of the parties involved in the project.

- Management of an SI project entails many decisions that involve

both client and vendor. Most vendors prefer a single point of client

contact with decision-making authority, and recommend this to their

clients. Buyers recognize this too, and usually establish an interface

organization of their own volition well ahead of the vendor's recom-
mendation.

- Rigorous change control processes are absolutely essential and
should be defined in the program contract.
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- One of the reasons for having the program manager in the proposal

process is to ensure that he agrees with the plans and schedules he

will eventually have to implement. One of the easiest ways to get

into trouble with a systems integration program is to establish unreal-

istic plans and schedules.

- A clear set of specifications addresses the client's written expecta-

tions, and open and honest communication addresses the unwritten

ones. Knowledge of the client's industry and business operations also

assists in ensuring that there is a complete understanding of the

customer's expectations. Front-end consulting and study contracts

that address user needs analysis are also extremely valuable in under-

standing the client's expectations.

- Systems development and integration consists of a number of activi-

ties that are executed by information industry professionals to com-
plete a systems integration contract. It is important to capture these

activities as repeatable processes, to improve the productivity of those

who perform them, and to improve the ability to manage projects to

completion. Some vendors have integrated these processes into an

end-to-end systems integration methodology. INPUT believes that

the discipline that this provides, particularly when CASE techniques

are included, will significantly improve vendor productivity and
competitiveness.

• Last, but most important, is a qualified program manager. As the

systems integration market continues to expand, well-trained, experi-

enced, and competent program managers will become a rare and pre-

cious commodity. Vendors need to ensure that they have programs in

place to adequately compensate, motivate, and challenge them.

Buyers' Experience The buyers surveyed agreed with many of the vendor findings and also

added additional insight to the study. Exhibit II-4 summarizes their

views and is described below:

EXHIBIT 11-4
Buyers' Experience Summary

• Buyers generally satisfied

• SI driven by lack of resources and skills

• User organizations are predominant buyers

• Tools and methodologies not too visible
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• Buyers/users of all twenty-two of the programs studied evaluated the

solution provided by the vendor as successful. Twenty of the respon-

dents were satisfied with the vendor they used to the extent that they

would use the same vendor again; two would not. All of the respon-

dents would use systems integration again should the need arise. Sys-

tems integration as measured in this research is successful, and INPUT
has confidence that this market will continue its rapid growth.

• Systems integration is being driven by a lack of skilled and available

resources. INPUT believes that this environment will continue and in

fact be exacerbated as information systems needs grow. As the compe-

tition for professional skills heats up, information services firms will

have an advantage. They generally have an earlier look at advanced

technology, more opportunities for development challenges, less main-

tenance than in-house organizations, and provide real career opportuni-

ties to top positions in firms that are at the billion-dollar revenue level.

• This study identifies that, as INPUT has forecasted, users are becoming

much more involved in the buying decisions and the interface to the

vendor during the implementation process. In the programs that were

examined in this research, the user organization was more involved in

establishing specifications and was the buyer interface more often than

the internal IS organization.

• In many of the programs examined, the buyer/user was not familiar

with the tools or methodologies employed by the vendor, and many
buyers did not think the tools were either important or effective. IN-

PUT believes that the industry should expend effort to improve this

image through education and some degree of tool standardization. This

will not only benefit vendors through improved program performance,

but should also provide standard tools that internal client organizations

can use to improve their own productivity and success.

Recommendadons— Vendor recommendations that were concluded from this study are sum-

Vendor marized in Exhibit 11-5 and include:

• Vendors should continue to build their business consulting skills.

Business consulting will play an increasingly important role in winning

systems integration awards and managing successful SI programs. The
easiest way to develop an understanding of the client's business and to

reach agreement on a reasonable set of program expectations is through

participating in the front-end needs analysis. Vendors with business

consulting credentials and those that participate in requirements con-

tracts would seem to have an advantage both in winning and perform-

ing SI contracts.
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Vendor Recommendations

• Build business consulting skills

• Encourage process and methodology improvements

• Challenge and motivate program managers

• Examine CASE

• Vendor management should encourage the development and enhance-

ment of systems development and management processes. Well-

documented and repeatable processes provide essential discipline,

reduce risk, and improve program performance. Integrating these

processes into an overall SI methodology will provide additional

management benefits and be perceived by buyers as a competitive

advantage.

• SI vendors should examine and evaluate Computer-Aided Systems

Engineering (CASE) tools and methodologies for inclusion in their

systems integration development activities. As a repeatable methodol-

ogy, CASE has applicability in systems integration to improve produc-

tivity and mitigate risk.

• Vendor management should ensure that incentive programs and career

paths are designed to challenge, motivate and keep qualified program

managers. There is a shortage of qualified program managers and there

will be increased competition for the competent ones.

Recommendations— Buyer recommendations are summarized in Exhibit II-6 and include:

Buyer
• The buyer must ensure that the program specifications are complete if

he expects the program to provide the solution he is seeking and to be

completed on schedule and within budget. The buyer may develop the

specifications or may choose to have a vendor develop them, either as a

standalone contract or as part of the proposal process. Regardless of

how they are developed, detailed specifications become the basis for

the contract and should be agreed on before implementation is initiated.
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EXHIBIT 11-6

Buyer Recommendations

• Insure specifications are complete

« Evaluate vendor program management credentials

• Include change provisions in contract

• Actively participate, foster communications

Buyers should insist that vendors describe their program management
systems as part of the proposal and consider them as important in their

evaluation criteria. The buyer should also investigate the vendor's

prior SI experience in the buyer's industry. When the vendor has an

effective program management system and has employed it in the

buyer's industry, the buyer's job is easier and the odds for successful

performance are much more favorable.

• The buyer and vendor should reach agreement on how change will be

introduced and managed during program implementation. Changes

will occur and the process to manage it should be documented as part

of the contract, describing how changes will be requested, sized, and

agreed on.

• The buyer organization, including executive management, must ac-

tively participate in all phases of the SI program. Design and implem-
entation of a major systems solution cannot be delegated to a vendor or

to an in-house information systems organization. SI programs often

introduce significant change to the organization and it must be pre-

pared to assimilate this change. Buyer management must establish its

own internal interface to the vendor to manage the day-to-day implem-

entation problems and questions and to introduce the solution to the

users. Most importantly, management must encourage and insist on
clear and open communications among all of the parties participating

in the program.

INPUT believes that the systems integration market is healthy and will

continue its growth into the decade ahead. Effective program manage-

ment systems will be essential to this growth.
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The Systems Integration Process

Vendors' ability to manage the implementation of systems integration

programs will be the most important factor in the growth and success of

this market.

The twelve vendors who participated in this study were asked what they

believed to be the most important factors in the successful management
of a systems integration program. The results of that query are summa-
rized in Exhibit III-l, which includes all factors that were mentioned by

more than one vendor.

System Integration

Program Management Success Factors
Vendors' View

Number of 1

Vendor 1

Factor Mentions I

Communications 5
1

Adequate specifications 4

Project plan and schedules 4

Well-disciplined program manager 4

Repeatable methodologies 3

Adequate staffing 2

Understanding clients needs and goals

Milestones 2
\

Management of customer expectations 2

Change management 2
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As in many other fields that require vendor and client interaction, com-
munication between the parties was ranked number one. Other factors

that were identified by a single vendor include: good system architect,

closed loop feedback management system, comprehensive work break-

down structure, alternative solutions for risk areas, well-defined accep-

tance criteria, and user involvement and commitment. These factors will

be discussed in more detail in Chapters lY and V of this report.

This chapter provides an overview and introduction to the program
development process. It is important to examine the overall systems

integration process from identification of the customer's needs and

requirements through the training and transition to the new system, to

truly understand the role of program management and the program
manager. The first section of this chapter describes the various phases of

the SI process, the second section focuses on the various steps that are

included in performing the actual system development and implementa-

tion.

The Systems The major steps of acquisition and implementation of a major informa-

Integration Process tion support system through a systems integration firm are identified in

Exhibit III-2. They include:

• An initial phase of any SI program is identification of user needs and

the requirements of the future system. This activity can be completed

by the client or by a professional services firm under a requirements

definition contract. It can be defined as a part of the proposal, or as the

first stage of a systems integration contract. Most often this phase is a

separate activity where the results will be incorporated in the require-

ments that are identified in a request for proposal (RFP). Federal

requirements definitions are generally prepared through the first two
alternatives, defined by the client or through a separate requirements

contract. Commercial programs requirements definition may be

developed through any of the altematives mentioned above. When the

contract is finally awarded and before the system is implemented, it is

extremely useful for the program manager to understand both how this

process was performed and its results, and if possible, to have partici-

pated in the process.

• Once the RFP is issued, the vendor develops a proposal that addresses

the defined requirements and specifications. The vendor proposal

usually includes functional specifications, design specifications, a

proposed system architecture, and implementation schedule and cost

commitments. The cost commitment is often fixed-price, and the

schedule implies staffing and skill levels that the vendor must plan to

satisfy, either with his own or subcontractor personnel. The proposal

will often commit the vendor to customer-required or vendor-specified
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EXHIBIT III-2

Systems Integration Program Phases

Needs analysis and
requirements definition

Proposal development

and vendor selection

Program performance

Maintenance and
operations

acceptance criteria and procedures. This phase also includes proposal

evaluation and vendor selection, activities that are performed by the

client.

The performance phase is where the actual hardware and software

acquisition, software development, integration and installation activity

occur. Here the program management system must meet the commit-

ments that were promised in the proposals. The program management
system must identify and track all of the activities in the program to

ensure that the system is delivered as promised in the proposal both on

schedule and at the cost that was established when the proposal was

developed. Integration and test of the system are included in this phase,

as well as acceptance testing. The acceptance test may have to satisfy a

set of predetermined test criteria that were identified in the contract.

This area will be discussed in more detail in Section B of this chapter.

• An additional optional program phase, maintenance and operations, is

also identified in Exhibit III-2. Maintenance of equipment is often

included as part of the original contract. Systems operation is an option

that may also be selected.

B
The Development Exhibit III-3 provides more detail of the performance phase of the sys-

Process tems integration program process. Some of the activities identified may
have been begun or completed as part of the proposal or an earlier design

contract. In addition, many programs do not require hardware design or

development, as they can be accomplished with standard hardware

products. The exhibit identifies a number of program activities that
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Systems Integration Development Phases

Requirements

analysis

System design

Hardware and software

design

Hardware and software

development

System integration

and test

Installation and
training

require unique skills and the knowledge of a number of diverse disci-

plines. Included are hardware and software engineers, systems architects

and systems engineers, integration and test specialists and training and

maintenance personnel. It is the role of the program manager, using

program management disciplines, to orchestrate how these skills and

activities will be scheduled and managed to provide a solution that

satisfies the user's requirements and is accomplished within the cost and

schedule constraints established in the proposal phase. The combination

of discipline, knowledge and leadership skills required of a program
manager is a rare commodity.

Few vendors, if any, have all of the skills and resources required to

implement many of the complex systems that their clients request. They
must go outside of their own firms to acquire unique or more cost-com-

petitive skills from subcontractors to satisfy their clients specifications.

This introduces an additional level of complexity, as the program man-
ager must also have the ability and management support tools to inte-

grate the subcontractor's products and skills into the final solution. In

fact, on large programs a new position, the subcontractor manager, has

been added to the program management team.
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Most systems integration vendors and large information systems organi-

zations are developing and using processes and tools to assist in manag-

ing this complex set of steps and processes. Some vendors have or are

developing methodologies that bring the individual processes and tools

together into an integrated process.

These processes and repeatable methodologies, supported by a standard

set of tools, will become essential to successful program implementation

The following chapters examine, from both the vendor and buyer per-

spective, the management systems, processes, methodologies and tools

that are used to manage the activities described in this chapter.
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Vendors' Program Management
Processes

This chapter examines how the vendors that participated in this research

implement program management disciplines. The first section, program

management in the business acquisition process, focuses on the role of

program management in the buying phase of the systems integration

cycle. Section B provides a detailed discussion of how vendors apply

program management disciplines in the performance phases. Section C
focuses on obtaining and retaining good program managers. Finally,

Section D summarizes the findings of the vendor view of program man-
agement.

A
Program Management The vendor's business acquisition approach establishes the foundation for

in the Business the implementation process and has a strong bearing on whether the

Acquisition Process program will be a success. The decisions and commitments that are

made during this phase of the program will shape the client's expecta-

tions and establish a basis for how the client will measure success when
the program is complete. Therefore, most vendors have established

processes and procedures to identify and qualify systems integration

opportunities and to develop responsible and profitable responses.

1. Opportunity Identification and Qualification

All of the vendors surveyed indicated that they have established proc-

esses for identifying and qualifying systems integration opportunities.

Exhibit rV-l summarizes these approaches. Smaller professional serv-

ices companies that lack broad market coverage, and firms with a busi-

ness process change focus, seek out specification and study project

contracts that have the potential of growing into full-scale systems inte-

gration projects. Firms with particular vertical market or technical

expertise target opportunities where their experience will provide them

with an advantage over competition. Federal integrators identify federal

programs that match their capabilities early in the budget cycle and

carefully track them through the approval process. These same federal
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Business Acquisition
Opportunity Identification

• Specification and study contracts

• Target marketing

• Track federal programs

integrators admit that they are frustrated by the lack of the same type of

information in the commercial market and are struggling to identify

qualified commercial opportunities.

Many of the vendors surveyed have established review or screening

processes to qualify opportunities. See Exhibit IV-2. One firm requires

that an executive review each RFP to determine if the firm should bid or

not, while others have established review boards or committees to pro-

vide technical and business assessments. Computer systems vendors

tend to depend on their vertical industry marketing organizations to

determine if the company should bid.

Business Acquisition
Opportunity Review and Screening

• Technical review boards

• Executive review of all RFPs

• Formal screening committees

• Industry marketing screening

• Quantitative commitment analysis

• Competitive assessment
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Vendors also employ analytical approaches to assist in the qualification

process. Some have developed quantitative approaches to assist in the

bid/no bid decision. These focus on areas such as customer commitment
to the project, competitive assessments of technology, skills, products,

cost and price, as well as assessing risks associated with all aspects of the

program.

Regardless of the approach used, every vendor attempts, through the

qualification process, to improve its odds of winning and to reduce the

cost of bidding and proposal.

2. The Proposal Process

Once positive opportunity qualification is complete, the vendor develops

a proposal that is both competitive and responsive to the customer's

requirements. Proposals for systems integration not only respond to the

customer specifications, but also become the blueprint for vendor im-

plementation. How effectively this step of the buying process is executed

often determines the success or failure of the client's project and the

ultimate profitabiUty of the vendor's business proposition. The proposal

represents, to the client, the vendor's understanding of the client's re-

quirements, and the vendor's proposed soludon, usually at a fixed price,

to the client's business problem.

Unfortunately, the vendors studied said the client's specification, the

foundadon for a successful proposal and implementation, is seldom

complete when the bid solicitation is submitted to the selection vendor(s).

Exhibit IV-3 shows that only two of the twelve vendors surveyed indi-

cated that their prospective clients generally have a complete specifica-

tion for the system they seek. The remainder generally receive incom-

plete specificadons, thus making their proposal preparation even more

difficult. It should also be noted that federal clients generally provide a

much more complete functional/performance specification than commer-

cial customers do and, in fact, the two vendors who indicated that they

generally receive complete specifications do a lot of business in the

federal market.

There are a several alternatives that vendors employ to obtain a complete

specification. Sometimes they attempt to establish a separate contract to

develop the specifications, or in other cases they offer to develop the

specification with the customer as part of the proposal process.

In addition to the risk inherent in an incomplete specification, there are a

number of other risks associated with systems integradon programs,

many of which can be idendfied in the proposal process. All of the

vendors surveyed indicated that they employ risk midgation practices in
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EXHIBIT IV-3

Client Provides
Complete Specification

/ Yes

Varies /
No

1

7 1

Number of responses

the proposal process to reduce the impact of known risks in the implem-

entation process. These risk mitigation features are identified in Exhibit

IV-4. They include:

• When specifications are inadequate or incomplete, vendors sometimes

recommend that the program be divided into separate phases to reduce

the risk for both parties. The latter phase(s) are not proposed or con-

tracted until the initial specification phase is completed.

• Formal approval processes with required sign-offs by pre-identified

functional, staff and executive management are common. They insure

that each of the major functional and staff disciplines recognize and

agree to the risk in their area of expertise.

• Vendors often have to include bonding in their proposal to protect the

client against non-performance by the vendor. Vendors also need to

consider property damage and mal-practice insurance.

• Systems integration bids often include development risk. The bidding

strategy may require that risk be taken when pricing these activities.

The teaming arrangement should insure that all of the vendors recog-

nize and are willing to share this pricing risk.

• When there is technical risk in a proposal, vendors will examine alter-

native solutions that may be used as a fallback if there is problem
implementing a new technology.
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Proposal Process
Risk Mitigation Features

• Separate contract phases

• Management approval processes

• Insurance and bonding

• Partner risk sharing

• Alternate solutions

• Assumption documentation

• Color team reviews

• In cases when inadequate information is provided in the RPP, or there

are other unknowns, it is a good practice for the vendor to document all

of the assumptions that were made in the preparation of the proposal.

• A commonly used approach in proposal development is the use of color

team reviews. These teams are selected experts, not on the proposal

team, who perform independent reviews of the proposal. The most

common color teams are red and green, with red reviewing the proposal

to ensure that it satisfies the statement of work and specifications, and

green examining costing and pricing to ensure that it is complete and

competitive.

The vendors also indicated that there are a number of additional areas that

need attention at proposal time to reduce the vendor's implementation

risk during the performance phase. They are identified in Exhibit IV-5

and include managing the client's written and unwritten expectations, and

insuring that the statement of work, contract terms and conditions, and

change management process are well understood and agreed to by all

parties, including the client buyer and user. Vendors also agree that it is

important to ensure that end-user personnel have concurred with the

program deliverables.

3. Program Manager Involvement

Most vendors attempt to get the program manager involved in the pro-

posal process. In this study, ten of the twelve vendors indicated that their

program managers participated in the proposal process. See Exhibit IV-

6. The program manager's responsibilities ranged from reviewing and

© 1989 by INPUT. Reproduction Prohibited. 33



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

EXHIBIT IV-5
Proposal Process

Other Factors That Impact
Program Management

• Setting client expectations at reasonable levels

• Availability of right resources to complete proposal

• Customer user personnel concurrence

• Statement of work

• Terms and conditions

• Change control mechanisms

EXHIBIT IV-6

Systems Integration

Program Manager Assignment

After award

Depends on

complexity

Number of responses

approving architecture, staffing, and terms and conditions; to preparing

schedules, system design and configuration; and being the proposal

manager.
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The decision to include the program manager in the proposal process is a

difficult one for some vendors to make, as program implementation skills

are a precious resource. Yet most vendors agree that the odds of success-

ful implementation are increased when the program manager is imple-

menting a proposal that he/she authored.

The majority of the vendors studied agree that the ability to manage the

performance phase of an SI program effectively depends on how com-
pletely program management disciplines are considered during the

proposal process. Completing the business acquisition process thought-

fully, and including the program manager in it, should pay handsome
dividends when the time comes to manage the implementation process.

Program Management l. Background and Differences

Systems
All of the vendors that INPUT interviewed for this study had established

formal program management systems, and all but four required its use on

all programs. See Exhibit IV-7. Bypassing the system was permitted for

study contracts or contracts smaller than $100,000 by three firms, and

one firm allowed the program manager to make the decision as to

whether or not to use the system. While these exceptions provided the

program manager with more flexibility, the vendors indicated that proj-

ects were less likely to be successful when the formal PM system was not

used.

All but one of the companies surveyed had designated an individual or

internal organization responsible for establishing program management

processes and procedures. Generally these individuals or groups had

high organization visibility; depending on organization size, they re-

ported to the company president, the business unit manager of systems

integration, or division or corporate staff heads. In all but one company

the program management system was well documented, was included in

the company's operating procedures, and had a formal feedback and

documentation procedure in place. Nine of these firms also teach their

PM system in scheduled internal classes.

The PM systems in the companies studied had been in place a varying

number of years, based on the company's experience in managing large

projects, as seen in Exhibit IV-8. One firm's PM system has been evolv-

ing since 1955, shortly after it entered the federal SI business.

As would be expected, companies with federal SI experience tend to have

more experience with program management. This experience is generally

transferable to the commercial market, and most vendors feel that a

program management system developed for the federal market can be

modified for commercial use. The major modifications are in the areas of

unique federal requirements that are neither appropriate nor applicable to

commercial contracts.
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EXHIBIT IV-7

Program Management System
Characteristics

Formal PM
system exists

Documented
and in-company

procedures

Formal

update process

Taught in

interna! classes

PM system use

required

1 1

0 2 4 6 8 10

Number of respondents

S Yes ^ No

12
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Conversely, those vendors that have built program management systems

for the commercial market find that they need to be modified by adding

the federal unique reporting capabilities, if they are to be used in the

federal market. While this observation may seem obvious, it is impor-

tant, as commercial customers are generally unwilling to pay for the

additional program management controls the federal government re-

quires. If, however, these reporting requirements are ignored on a federal

program, the vendor may be cited for noncompliance with the terms and

conditions of the contract or federal regulations.

The major reason that vendors develop program management systems is

not to satisfy client reporting or contract requirements, but rather to

satisfy their own internal management needs. This is illustrated in Ex-

hibit IV-9. Management of seven of the twelve vendors surveyed insisted

that these systems be established to "improve internal control", to "im-

prove profitability", to "improve internal efficiency" or " as a result of a

major failure".

Program Management System
Initial Motivation

Satisfy federal

requirements / \ 1

-Satisfy commercial

requirements

2 \
Internal

\ 2 /
reasons

7
y

Satisfy federal \/
and commercial

requirements

Number of responses

The clear message is that these systems are not developed primarily to

meet customer requirements, whether the customer be federal or commer-

cial, but rather to provide internal management controls that will allow

the vendor to operate efficiently and profitably. They also provide the

management techniques and processes necessary to manage the risk that

is inherent in a fixed-price environment.
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Most vendors believe that the management of systems integration pro-

grams in different industries or for different applications does not pro-

vide enough unique requirements to have different program management
philosophies or techniques. The differences that do exist across applica-

tions or industries are in understanding requirements, developing specifi-

cations, and in selling, proposing and winning the business, not so much
in program management and delivery.

Vendors who participate in the federal SI market emphasize that there

are significant differences in the management of development, produc-

tion or maintenance projects, and that special management procedures

must be used in development projects. They also note that development

projects must stress creativity with high customer interaction, production

projects stress quality control and internal discipline, and maintenance

projects stress responsiveness and operational understanding.

2» Program Management Organization and Responsibilities

Vendor systems integration implementation organization philosophies

vary. See Exhibit IV- 10. In the sample INPUT surveyed, 25% of the

vendors use dedicated program staffs for each program, with all of the

program resources assigned directly to them, 17% of the vendors employ
a small program nucleus using resources from functional organizations,

and the remaining 58% use both organizational structures, depending on

the size and nature of the program.

EXHIBIT IV-10

Program Management
Organization

Resources report to

functional manger
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Exhibit rV-ll through Exhibit IV- 13 identify how the sample of vendors

assign the major program management responsibilities among program
managers, functional managers, and other organizations. The three

exhibits deal with different areas of program responsibility: the proposal

phase, implementation management, and interface and reporting. The
management group with primary and secondary responsibility for each of

the systems integration activities in these areas is identified in these

exhibits. For this analysis functional organizations were defined as

systems engineering, software engineering, hardware installation and test,

etc. Other organizations include finance and planning, legal, business

practices, executive management, etc.

In most vendor organizations, the program manager is responsible for the

majority of the systems integration activities. This begins with the

proposal process which is illustrated in Exhibit IV-1 1. This again rein-

forces the notion that most vendors believe that when the program man-

ager is involved in the sales process, not only is the sales process more
successful, but the implementation is as well, as the implementer installs

what he sold.

EXHIBIT IV-11

Activity

Program Responsibilities

Proposal Phase

Program
Manger

Functional

Manager
Other

Organization

Proposal V7/
development

^

Proposal

pricing

Proposal

negotiation

authority

\ s s s s s s
• /' / X x / /
N \ S O

/• / r\/ X /
s s s ^ s s s

\ \ \ \ \ \ \

r f f f f t
s s X s s s s

s \ \

_ s s s s s s
YJ^f " " " " ^ y

6 /- / /

/' X >•

Primary responsibility

\ Secondary responsibility

Not involved

Note: In a few cases respondents assigned responsibilities to no

management categories or to more than one.
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This exhibit also illustrates that six of the vendors assign the program

manager pricing responsibility; however, proposal negotiation authority

is spread, with the other organization (presumably executive manage-

ment), most often responsible for this activity.

Exhibit IV-12 identifies program responsibilities in implementation areas

of program planning and technical management. All but one vendor

assign the program manager with the responsibility for establishing the

program organization and they all make him responsible for developing

the program plan.
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EXHIBIT IV-12

Program Responsibilities

Implementation Management

Activity

Establish program

organization

Establish

program plan

Staffing and
personnel authority

Program

Manager
Functional

Manager
Other

Organization

1

NSSS\S\NSSS\
/ ^ f f f f ^ ^ ^ / /

//^z. \ f / / / ^ y
\ N N •

/ y f y /

p/ \ \ s \ 1 ns s s s \

s s s s s s s s s

-7-7-7-7-7-7-7-7-7—7-7

y jf y y ^ r\ y y y y

Technical Discipline

Management:

Systems
engineering

SSNSSSSSSSSS'/•/•/•x.jj/zx/'.i'/'
y y / / y . ' ' f y / y / y
\ \ \ s \ s \ \ \ \

Software

engineering

s s s s s s s \ s

sssss
I I

N\SSS
y y y y / t / y / / /

Hardware
development

Integration

and test

Subcontractor

management

3 Primary responsibility

^ Secondary responsibility

Not involved

1

\ s s s \

' X / X / y / y / /

1

22
y y y y y

N \ \ \ \ S S
y y / / y /

ssxsssssssyyyyyyyyyy
yyyy\:^yyyyy
y y y y y y y y y

Note: In a few cases respondents assigned responsibilities to no

management categories or to more than one.
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Responsibility for the management of the technical disciplines was split

between program and functional management. Systems engineering and

integration and test are most often assigned to the program manager.

This appears to reflect management's desire for the PM to have the

broader program design and final integration responsibility. The less

program dependent disciplines of software engineering and hardware

development, on the other hand, are most often assigned to functional

management.

Exhibit IV-13 illustrates the assignment of responsibilities in the areas of

interface and reporting. Some vendor organizations with large national

sales coverage have experienced basic conflicts regarding customer

satisfaction responsibility. Does it He with the salesman or the program

manager? Vendors who have this conflict should resolve it early in SI

process, before the proposal, if possible. The one accounting firm in our

survey avoids this conflict by establishing the partner in charge of the

client relationship as program manager.

Most vendors assign the program manager primary responsibility for

managing the interface and reporting responsibilities. Authority for

change negotiations and financial management and control are in some
cases the responsibility of other organizations, most likely financial or

executive management, since these decisions have a significant impact

on overall program profitability.
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EXHIBIT IV-13

INPUT

Activity

Primary client^
project content

Progress review

and reporting

Change negotiation

authority

Financial manage-
ment and control

Monitoring

contract compliance

Program Responsibilities

Interface and Reporting

Program
Manager

Functional

Manager
Other

Organization

1

S \ \ /.^ s \ s

X \ s VJ \ \ \

/ y / y y / y y

A Primary responsibility

^ Secondary responsibility
rr—
^ \

Not involved

Note: In a few cases respondents assigned responsibilities to no

management categories or to more than one.

3. Elements of Successful Program Management

The three major measures of a successful program are identified in

Exhibit rV-14. The client considers the program successful if the solu-

tion is provided on a mutually agreed-upon schedule, at the agreed-upon

price, and with the functions that will meet the users' requirements.

From the vendor's perspective this means insuring that there is mutual

agreement about the cost, the scheduled completion date, and the detailed

technical specifications, both at the time the contract is signed, and as a

result of any specification changes that occur during implementation.
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Program Management
Measurements of Success

• On schedule

• Within budget

• Meets technical specifications

Exhibit rV-15 identifies the three factors that vendors consider most

important to the successful management of the technical solution of a

systems integration program. First, a detailed specification is important

for the technical success of a SI program. A thorough understanding of

the customer's business needs driving those technical specifications was
considered equally important. This attests to the importance of business

consulting in the overall SI process. INPUT believes that vendors who
do front-end consulting will clearly have an advantage, not only in

winning business, but in successfully implementing it.

The third technical management success factor, which will be discussed

in more detail later in this chapter, is having and using a rigorous change

control system that provides a vehicle for identifying, sizing, and gaining

vendor and client agreement to change.

The factors that are most likely to cause failure in the technical manage-

ment of an SI program are incomplete technical specifications or specifi-

cations that are continually moving as a result of what one vendor de-

scribed as "creeping scope." Most of the well-publicized systems inte-

gration failures are a result of client and vendor inability to reach agree-

ment on program scope, or on a firm set of specifications. It is abso-

lutely essential that the vendor and the client establish this "base line" of

understanding. The base line then becomes the reference point from

which changes are requested, sized, and priced, and schedule impact

measured.
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Major Technical
Management Factors

Success

• Weil written, detailed, structured,

consistent specifications and sign-off

(4)

• Understanding the customers business needs (4)

• Rigorous change control system (3)

Failure

• Incomplete technical specifications (6)

• Not containing program scope (3)

(
) Number of vendors identifying factor

Exhibit IV- 16 identifies the factors that most impact the schedule of a

systems integration program. Most mentioned by SI vendors is the need

for a realistic plan, one that identifies all of the elements of the implem-

entation, that ties them together into a logical work flow, and that identi-

fies dependencies. The second factor is a measurement technique that

effectively tracks progress. One common approach for accomplishing

this is establishing identifiable milestones that provide a means of quanti-

fiable progress measurement.

The vendors also identified the importance of having a reasonable sched-

ule, one that is achievable. Too often the desire to win the contract or

satisfy customer requirements results in the establishment of unrealistic

schedules. Including the program manager on the proposal team, which

was discussed earlier, should help in this area. Few good program man-

agers are likely to propose schedules that they cannot personally meet.

The final factor listed by the vendors is accurate schedule estimates.

These generally result from understanding the complexity of the activities

in the program and employing good estimating tools and techniques.
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Major Schedule
Management Factors

Success

• Realistic plan (5)

• Measurement technique/milestones

• Reasonable schedule (2)

• Accurate estimates (2)

Failure

• Not controlling scope (4)

• Poor or optimistic estimates (3)

• Unrealistic customer schedule (2)

(
) Number of vendors identifying factor

The three factors most likely to result in poor schedule management are

creeping scope, poor or overly optimistic estimates and unrealistic cus-

tomer demands. In the high stakes game of fixed-price contracts, it is

often more prudent to walk away from an opportunity than bid to an

unrealistic schedule or a program with a scope that is a moving target.

Vendors' views of cost management factors are identified in Exhibit IV-

17. They include three that have already been identified and discussed:

adequate requirements definition, realistic program plans, and rigorous

change control systems. Two additional important cost management
factors identified are a cost tracking and monitoring system, and a set of

completion and acceptance criteria.

For cost management success the program has to be structured so that

activities can be identified, budgets established for each activity, and

then costs allocated to these activities as the work is accomplished. This

"work break-down structure" is essential to successful cost tracking and

monitoring.
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EXHIBIT IV-17

Major Cost Management Factors

Success

• Aripniiatp rpni lirpmpntc; Hpfinitinn
(4)

1
• Tracking and monitoring system

(4)
1

• Realistic program plan
(2)

1
• Completion/acceptance criteria (2) 1

• Change control
(2)

1
• Financial reserves (2) 1

Failure

• Creeping scope (2) i

• Poor planning and estimations (2)
1

• Lack of detailed specification (2) 1

( ) Number of vendors identifying factor

Another protection against cost overruns is to establish completion and

acceptance criteria as part of the original contract. Completion criteria

identify precisely what deliverables have to be installed, and acceptance

criteria identify the work that the system has to perform to meet the

contract specifications. If these criteria do not exist, it may be impossible

to prove when the project is complete, and the client may either refuse to

pay or demand that additional functions be added to the system.

Vendors also use fmancial reserves to protect against cost overruns. The
vendor establishes a should-cost model based on the estimated schedule,

cost, and proposed technology, and then adds a protection factor or

reserve to cover the risk and potential problems in the program.

The factors that were identified most often as causing failure in managing

program cost are also hsted in Exhibit IV-17. They have already been

identified and discussed as either technology or cost factors.
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4. Risk Management

Most system integration programs contain a significant amount of risk.

The vendor is committed to provide the technical solutions promised, on
schedule and at the agreed cost. There are two important disciplines that

can assist in fulfilling these commitments. They are the use of risk

management techniques, and a rigorous change management system.

The majority of the vendors surveyed for this report employ formal risk

management techniques on systems integration projects. Some of these

are identified in Exhibit IV- 18. They include both tools and processes.

Examples of the tools range from a bid/no bid model to proprietary

models used by one vendor to assist in identifying and assessing risks in

planning, design, implementation and overall management of a program.

Other tools include models to assess the impact of changes, and calcula-

tions to assist in determining the likelihood of meeting schedule and cost

objectives.

Risk Management Tools
and Reviews

Tools

• Bid/no bid models

• Risk assessment models

• Change impact models

• Budget/schedule likelihood calculations

Reviews

• Regular progress reviews

• Internal quality control reviews

• Independent quality assurance reviews
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In addition to the models described above, reviews are also excellent

vehicles for providing management with either regular or one-time

assessments of the status and the risk position of an SI program. These

reviews range from regular internal and external management reviews to

special audits. Examples of the latter are red and green team reviews

(described earlier in this chapter), implemented during the proposal

process, and ongoing internal quality control and independent external

quality assurance reviews. The employment of reviews by the vendor

provides an effective vehicle for communicating status and risk within

the vendor organization.

5. Program Communications and Change Management

In the discussion of overall systems integration success factors in the

previous chapter, communication was the factor most often mentioned as

contributing to overall program success. Successful negotiation of

changes to the specifications, schedule, or costs are dependent on under-

standing, agreement, and communications among all of the parties in-

volved in the program through an effective change management system.

Ten of the twelve vendors surveyed recommend preferred interface

structures to their clients. These recommendations are summarized in

Exhibit rV- 19. Most vendors ask the client to provide a single point of

contact, someone who will serve as a dedicated program officer. They
recommend that this individual also have the authority to make program-

related decisions. On federal programs, vendors also ask for a procure-

ment manager who has the authority to make decisions regarding contrac-

tual issues.

Vendor-Client Interface

Preferred

• Full-time program officer

• Single point of contact

• Decision authority

Alternate

• Joint participation at all levels

• Adapt to client's needs

• Procurement manager for contractual issues
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Two other views of vendor-preferred client interface are presented in the

exhibit. Integrators that provide systems integration as a logical follow-

on to business consulting focused on managing business change, prefer

client contact at all levels of the business, rather than a single point of

contact. This approach obviously gets all levels of the organization

involved and committed to the changes that are being implemented. The
second view presented by one SI vendor was that it would adapt its

interface to the client's needs. This response, perhaps appropriate to

hardware sales and installation support, may be much less effective when
profitability is based on professional services activities that are based on

a defined effort at a fixed price. The dominant response to the client

interface question, particularly from professional services-focused and

experienced organizations, is a single full-time cHent contact who has

decision-making authority.

The importance of communications to successful systems integration

cannot be emphasized too often. Vendor-internal, vendor-subcontractor

and vendor-client communications are not only important to the overall

management of the program, but also serve as important risk manage-

ment tools. Exhibit IV-20 identifies the three major topics that need to

be communicated among these three groups. They include program

status, necessary actions, and proposed and agreed-on program change.

These are the basic areas that can and will impact cost, schedule, and

delivered function, and therefore there must be complete understanding

and agreement on them.

Vendors employ a variety of techniques to communicate among the

program participants. As would be expected, all vendors employ reviews

and reports to communicate within their own organizations and with

clients. For internal communications, most vendors require regular

reports on a weekly basis, and a monthly interval seems to be preferred

for formal reviews. Monthly steering committee meetings were identi-

fied as a means for communications between vendor and client, and one

vendor includes subcontractors in these meetings. Another interesting

approach to communications, employed by one vendor, is a newsletter

that communicates the status, actions and changes to the program and is

distributed among all of the parties involved in the program.

In addition to reports and reviews, marketing or sales representatives can

be important in vendor-client communications. Hardware and telecom-

munications firms usually have a large sales force that is responsible for

the day-to-day contact with the customer. The sales personnel respon-

sible for customer satisfaction should be included in communications to

and from the client.

Some vendors assign an individual or individuals the responsibility of

being the subcontractor manager(s), particularly in large projects. The
subcontractor manager becomes the single focal point for all subcontrac-
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Program Communications

Topics

• Status

• Actions

• Change

Vehicles

• Periodic reports

• reriouic reviews

• Newsletters

• Subcontractor manager(s)

• Program workbooks

• Marketing representatives

• Informal communications

tors, and is responsible for communicating with and managing the rela-

tionship with them. This is a full-time job in very large programs. It

requires a special set of skills. Some vendors have special training

programs to prepare individuals for these responsibilities.

Program workbooks or program books are also used as communication

vehicles. They serve as a central repository for all program documenta-

tion, including status, action, and changes, as well as an audit trail for the

complete program. When kept properly updated, these documents pro-

vide a common point of reference for all parties involved in the program.

Informal communications play an important role in successful systems

integration implementation. A continual dialogue between all parties

involved—vendor, subcontractor and client—is essential to successful

systems integration program implementation.

Failure to manage changes to the program baseline, as discussed earlier,

is a common cause of program failure or dissatisfaction. Change will

almost always impact function, cost and/or schedule. It is therefore

fundamental to good program management to have an effective system to

manage and control the introduction of change and to understand its
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impact on the three parameters just mentioned. All of the vendors sur-

veyed indicated that they employ change management disciplines that

include the first three elements identified in Exhibit IV-21, and most also

have formal change tracking systems.

Change Management
System Components

• Written requests from client

• Written cost and schedule sizings from vendor

• Vendor and client sign-offs

• Change tracking system

The change management system must include a formal change request-

ing process. Methods to accomplish this range from basic processes that

require that all requests be provided in writing by the client's authorized

program manager, to more comprehensive approaches. An example of

the latter, employed by one vendor, includes the ability to request

changes on two levels: exploratory, where only rough sizing is re-

quested; or firm, where a firm commitment is provided.

The second fundamental element of change management systems is a

written response from the vendor, which includes sizing the cost of the

change, and the impact that it will have on the overall program schedule.

It is a good practice to examine alternatives to these changes and to

assess the risk that the changes introduce. Both considerations should be

included in the cost/schedule sizing process. Some vendors use models

and automated tools to assist in this area.

The third step of the change management system is to get both vendor

and client sign-offs showing that the changes will be implemented.

Some vendors and clients have established formal change review boards

to determine if the proposed changes should be approved.

Finally, once approved, vendors generally establish change tracking

systems to ensure that the change is introduced and incorporated into the

program. Automated tools are available and often used for change

tracking.
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6. Methodologies and Tools

All vendors have established processes for managing the various activi-

ties of program management, and use automated tools to assist in the

management of these processes. While the processes are relatively

standardized, there appears to be no set of preferred or standard tools.

Vendors rate their satisfaction with tools from "Helpful—getting more
useful" and "limited utility" to "very effective". INPUT was somewhat
surprised by the lack of standard tools and learned that in some compa-
nies, different tools are used in different divisions. Of the ten vendors

that identified tools they used to support program management activities,

no single tool was mentioned as being used by more than one vendor.

This phenomenon is further supported by the large number of internally

developed and proprietary tools and methodologies.

The categories of program management tools are identified in Exhibit IV-

22. Four vendors indicated that they have systems integration method-

ologies that span the entire process from requirements definition to

systems implementation. Examples of these are SHL Systemhouse's

System Integration Life Cycle and Andersen Consulting' s FOUNDA-
TION. These intemally developed and proprietary processes include

design and analysis tools, project control, estimating and reporting sys-

tems, change management systems, and the use of CASE tools to provide

an integrated programming environment.

Program Management Tools and Methodologies

• Life cycle methodologies

• Development methodologies

• Schedule and event tracking

• Budgeting and budget tracking

• Change management and tracking

• Trouble reporting and tracking

• Communications

• Computer-aided systems engineering (CASE)
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Most of the vendors do not have a totally integrated SI methodology, but

employ many standalone processes and tools that perform many of the

elements included in the integrated methodologies. Tools such as elec-

tronic mail were also mentioned as valuable in improving communica-

tion within the program team.

It was somewhat surprising that only three vendors mentioned computer-

aided systems engineering (CASE) products and tools in this discussion.

While the question asked of the vendors was addressing program man-
agement tools and methodologies, one would expect that more vendors

would reply that CASE would provide measurable productivity enhance-

ments that would assist in estimating, scheduling and managing program

implementation. This was not true, however, which leads INPUT to

believe that the majority of these integrators are not heavily using CASE
technology.

There are a large number of internally developed and proprietary tools

and methodologies in use by SI vendors as demonstrated in Exhibit lY-

23. Some proprietary products were developed externally, and some of

the internally developed products are not proprietary. None of the tools

or methodologies used was mentioned more than once by a vendor.

Program Management Tools

Source Availability

Number of tools identified

Exhibit IV-24 summarizes the discussion of tools and methodologies.

These products and capabilities are clearly focused on productivity and

successful implementation, yet tools such as CASE don't appear to be

broadly implemented. When total life cycle methodologies are imple-
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mented, they are being promoted effectively to provide a competitive

advantage. Finally, while common processes are being used to manage
program activities, there appears to be no industry standardization in the

area of tools and methodologies. This is most likely a result of the

perception that this area can in fact provide the competitive advantage

just mentioned. The lack of industry standardization may also restrict the

transfer of personnel from one firm to another, or from one development

and implementation methodology to another.

EXHIBIT IV-24

Program Management Tools
and Methodologies Summary

Focus on productivity and effectiveness

Used to promote competitive advantage

• Limited use of CASE

No industry standards

C
Systems Integration Qualified and experienced program managers are a limited resource in

Program Managers rnost systems integration firms. The growth of the systems integration

market will depend on the success of current and future programs, and

that success will depend on the competence and availability of program

managers.

As new firms enter the SI market, they will need to develop the program

management disciplines and processes described in this report to be

successful. But without good qualified program managers to manage the

implementation of the disciplines and processes, they will fail.

The job of program manager requires a varied set of skills. It requires an

individual who has a blend of business, technical, and if possible, func-

tional skills. The business skills are required to control cost and sched-

ule, as well as to resolve personnel and staffing issues. Technical skills

are required to understand and manage complex technical issues, and

functional skills are important in understanding both the client's applica-

tion and industry requirements. Finding and employing individuals with

all of these skills is indeed a challenge.
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Exhibit IV-25 identifies the major internal and external sources that the

surveyed vendors identified for program managers« Organizations that

have significant systems integration experience, generally companies

with a strong professional services background, are able to develop their

program managers from former deputy program managers, project or

task leaders, or from general analysts. Other internal sources for pro-

gram managers are business managers: some firms, particularly hard-

ware vendors without SI experience, are converting individuals with

hardware or software development or marketing and sales experience

into program managers.

Program Manager Sources

Internal

• Promote from deputy program manager,

project leader, general analyst

• Exceptional technical personnel

• Business manager

• Development, sales or marketing

- External

• Competitors

• Large users with PM experience

External sources for program management include competitors and large

information systems users with program management experience. Most
vendors who hire from the outside look for senior consultant level per-

sonnel with over ten years of experience in program implementation.

Seven of the eleven vendors who responded to questions regarding

program manager education have formal internal education programs

which range from project management classes to a full multi-year cur-

riculum on the company's system integration methodology. Professional

services companies generally offer more comprehensive training, most
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likely because they recognize that qualified professionals are their life-

blood. They also tend to have well-defined career paths and use more
advanced methodologies and tools such as CASE to motivate and retain

qualified professionals.

Program managers are measured by program success. Most are measured

on program completion on schedule, within budget and the customer

satisfaction level. Some are also measured on technical progress versus

cost at intermediate milestones. One hardware firm measures its program

managers based on revenue, expense and profit; partners in accounting

firms are measured on client service and satisfaction, quality and profita-

bility.

Exhibit IV-26 indicates how the firms in the survey compensate their

program managers. In the interview sample it was equally split between

base salary only and base salary plus incentives. In the case of the ac-

counting firm, compensation was based on the profitability of the partner-

ship.

Exhibit rV-27 summarizes program manager incentives identified in the

survey. Program manager incentive bonuses were about equally split

between being based on business unit profits and on direct program-

related accomplishments. The latter was related to completion on time

and within budget, either for the entire program or at pre-identified

milestones. Other incentives that were not directly compensation-based

Program Manager
Compensation

Other

Proprietary

Number of responses
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include: promotion, challenge, awards, attendance at recognition events,

and in one case, the opportunity to remain employed.

EXHIBIT IV-27
Program Manager Incentives

Compensation-based

• Business unit profits

• Completion on time and below budget

• Cost and schedule milestones

Other

• Promotion

• Challenge

• Awards

• Recognition

D
Vendor Program

Management
Summary

Exhibit IV-28 is intended to briefly summarize program management
from the vendor's perspective by identifying three of the most important

areas identified in this chapter. Clearly the first rule that should be

followed is to attempt to include the planned program manager in the

business acquisition process. He or she should manage the proposal or at

least have some formal responsibility in approving the architecture and

establishing the cost and schedule. This improves the odds of having a

satisfied client as well as bringing the program in on time and at a profit.

The essentials of program management include a number of tested proc-

esses and practices. An adequate set of program specifications and

effective communications among the vendor, its subcontractors and the

client are proven essentials. From both a vendor and client point of

view, a single customer interface with decision-making authority will

help keep the program on schedule; and a rigorous change control system

is one of the best insurance policies against surprises in cost and sched-

ule. Realistic plans and schedules are essential and are most likely to be

achieved if prepared by the program manager. It is also extremely

important to manage the customer's expectations and to develop and use

repeatable sets of management processes and methodologies. Finally
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and most important, well-trained and experienced program managers are

essential for successful systems integration programs. Vendors must
motivate and compensate this rare resource to retain it and keep it sharp

and effective.

Program Management Summary

Vendors:

• Involve program managers in the proposal process

• Employ tested processes and practices

• Require qualified program managers
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Buyers' Experiences with

Program Management

A
Introduction INPUT'S survey of systems integration user projects indicates that,

despite some stories of major SI failures, buyers are generally satisfied

with their experiences with SI vendors. The results, demonstrated in

Exhibit V-1, indicate that SI buyers are most satisfied with overall solu-

tion success, and least satisfied, although not overly so, with the cost of

the solution. In all cases the buyers said that should the need arise, they

would use a systems integrator again.

These results speak well for systems integration and would lead the

reader to believe that systems integration is a total success. However,

two of the respondents in INPUT'S survey stated that they would not re-

use or recommend the integrator used on their project. They were the

least satisfied with their overall solution and were totally dissatisfied with

the vendor's ability to meet schedule. They also were not very satisfied

with their vendor's program management system.

This chapter presents results of the survey of SI user/buyers on the

importance and effect of program management on their project through

the acquisition and implementation processes. It examines the impor-

tance of program management systems to project implementation and

proposal evaluation. It identifies responsibilities within the buying

organization, and interfaces that are established with the vendor. This

chapter provides insight into how buyers view their role in the systems

integration process.
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EXHIBIT V-1

Buyer/User Satisfaction

Solution

success

Vendor:

overall

Technical

solution

Ability to

meet

schedule

Integrator's

PM system

Cost

1 2

Dissatisfied

5

Very

satisfied

B
Vendor Selection and

Interface

User departments in many organizations are recognizing the need for

new or improved information systems. Yet INPUT'S user study indi-

cates that there are frequently inadequate internal resources and skills to

develop and implement the needed soludons on the required schedules.

See Exhibit V-2. Organizations that appear to have one or more of these

difficulties are turning outside to systems integrators and other sources to

obtain the solutions they want.

Not only are users deciding to use an integrator, but often they become
the major interface with vendors during the bid solicitadon and evalu-

ation processes. Exhibit V-3 demonstrates that in the majority of the

projects studied, the user alone or in conjunction with another organiza-

tion was the major interface during the proposal and evaluadon process.
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Reasons for Using
Systems Integration

Number of

Reason Mentions

Internal resources not available 17

Skills not available internally 16

To get job done faster 8

Contractor assumes responsibility 2

Difficult to get job done in state service 1

To integrate multiple vendors' products 1

This contrasts to 45% of the projects where the internal information

systems organization had or shared the proposal interface and evaluation

responsibility.

Major Buyer Interface

Proposal and
Selection Process

Number of projects
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Development of the program specifications has also become a responsi-

bility of the user organization, rather than the internal IS organization.

See Exhibit V-4. In the sample, 82% of the respondents claimed that

they included a specification or statement of work with their request for

proposal. The IS organization was the source of this specification in

slightly over one quarter of the projects. In another quarter of the proj-

ects, the specifications were developed by an outside vendor under a

separate contract. The remainder of the specifications were developed

by the user organization alone or with the IS organization.

EXHIBIT V-4

Source of Specifications

End user

and IS

Internal

IS organization

Number of projects

It is interesting to compare the user response, that in 82% of the pro-

grams a specification was provided, to the vendors' view (Exhibit IV-3)

that only 18-35% of the cases they bid on included complete specifica-

tions. It appears that specifications provided by the buyer are often

inadequate for vendors to confidently design a solution and develop a

proposal. This area needs to be resolved, through a common understand-

ing of a minimal set of specifications, to improve the number of program

successes and overall user satisfaction levels.

The data in Exhibit V-5 emphasizes the need for vendors to sell and

promote their capabilities to users, since commercial customers generally

do not publish bid solicitations to the vendor community. In only two of

the non-government programs in the study were bid solicitations pub-

lished. In 10 of the 22 projects, the bid invitation was offered to a select

list of vendors, and in three cases only a single vendor was invited to

propose.
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Method of

Proposal Solicitation

Number of projects

Both vendors and buyers are beginning to recognize the importance of

the vendor's program management system to the success of the project,

although in 18% of the projects surveyed, users claimed that the vendor

did not have, or did not know if the vendor employed, a formal program

management system as shown in Exhibit V-6. The Exhibit also shows

that most vendors are describing their program management systems in

detail as part of their proposal process. In nearly half of the projects, the

PM system was a factor in the selection, and in over one-third of the

projects it was a very important evaluation criterion.
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EXHIBIT V-6
Program Management System
Importance—Buyers' View

Formal PM
system employed

PM system

described

in proposal

PM system—

a

selection criteria

PM system
important in

proposal

evaluation

7/^

(A
72

(A
45

A
36

1

20 40 60 80

Percent of respondents

100

The Program
Management System

As shown in Exhibit V-7, there were no overwhelming success factors

mentioned by respondents. Generally, buyers' views are consistent with

the vendors' responses in Chapter IV, except that some users and buyers

want the vendors' personnel on site. INPUT believes that it is natural for

the buyer to want the vendor on site to improve communications and to

give the buyer a definite sense of program progress.
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Systems Integration

Management Success Factors

Buyer Perspective

Number of

Reason Mentions

Open communications 6

Agreement on planned deliverables 4

Progress/problem tracking meetings 4

On-site personnel 2

Qualified program manager 2

Scheduling system 2

Control package/system 2

Vendor understands client's business 2

Buyers generally believe that program management systems are impor-

tant to the success of their projects. This is demonstrated in Exhibit V-8

In those cases where the PM system was unimportant (rated 1 or 2), it

was either because the vendor had no apparent PM system, or it was a

case in which the client was dissatisfied with the vendor and would not

use him again.

Exhibit V-8 also depicts the buyer's view of the effectiveness of the

vendor's program management system. Buyers often thought that the

PM system was not as effective as it was important to the success of the

project.
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EXHIBIT V-8

Buyers' View of Program Management System
Importance and Effectiveness

CO

40 r-

30

oi Q_

^ 10

30

20

15 15

5 5

I

1 2 3

Unimportant

Importance to program success

Effectiveness

5

Very

important

Buyers/users also identified the strengths and weaknesses of the vendors'

program management systems. Some of their comments are presented in

Exhibit V-9.
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Program Management System
Buyers' Comments

Strengths

• Imposes management discipline

• Identifies potential problems early

• Identifies, reports and documents ongoing

problems

• The documentation builds on itself

• Valuable communication tool

• Pushed to meet schedules, added resources

to make up schedules

Weaknesses

• Did not show slippage, kept rescheduling

• Not all people resources available

• Many program managers

• The people using the system

• Inflexible

• Unrealistic schedules

• Poor communication skills

More than one program manager was assigned to only four of the twenty-

two programs examined, and only one of those had more than two pro-

gram managers. See Exhibit V-10. More occurrences of multiple pro-

gram managers were anticipated, in view of the publicized lack of quali-

fied program managers, and suggestions that some vendors use qualified
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Vendor Program Managers
per Project

Three Don't know

Number of projects

program managers to sell and initiate programs, and then use less quali-

fied personnel to manage implementation. In INPUT'S sample this was
not true and in only one case did the buyer find the second program

manager less qualified than the first.

Most buyers indicated that the program implementation resources re-

ported directly to the program manager rather than the program manager
heading a small control nucleus, using resources from functional organi-

zations, as shown in Exhibit V-11. This is reasonably consistent with the

vendors' view that was presented in Exhibit IV- 10.

Vendor Program
Organization

Dedicated and Other

functional

/Small\ \

1
program \\
control ^

i nucleus

\ 28%/

Dedicated
|

staff 1

62% /
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When asked their overall impressions of their vendor's program manage-
ment system, 75% of the buyers felt that their vendor's system was
similar to their own approaches on internally managed projects. All but

one said the system interfaced well with their internal organization and

management system. Sixty-seven percent of the buyers also responded

that they would use or are considering using the vendor's program man-
agement approach for internal development projects. Overall, most

vendors received good marks on the way they managed systems integra-

tion projects.

The Program A qualified program manager is a key element of successful systems

Manager integration implementation.

Exhibit V-12 indicates that buyers rate program management experience

as the most important qualification.

Program Manager Qualifications

Customer Rating of Importance

Experience Training Application Industry

knowledge knowledge

*Rating: 1 = Unimportant, 5 = Very important

As seen in Exhibit V-13, the buyers in all but one case considered their

program managers experienced, and in only two cases, not well-trained.

In all of the cases examined, the program managers had either industry or

application knowledge. This supports the view that vertical industry or

application knowledge is important to successful participation in the

systems integration market.
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EXHIBIT V-1

3

Buyer Assessment of Program
Manager Qualifications

Experience

Training

Industry

knowledge

Application

knowledge

1
0 20 40 60

0 Qualified

^ Not qualified

80 100

Buyers do not have the same perception of when the program manager is

assigned as vendors do. Exhibit V-14 demonstrates that buyers believe

that in 41% of the cases the program manager is not assigned until after

the contract is awarded. This contrasts to the vendors' view that in

almost 85% of their bids, the program manager is assigned early and

participates in the proposal process (Exhibit IV-6). INPUT believes that

this inconsistency is either because of a change in the vendors' approach

to more program management involvement in new and future proposals,

or because vendors responded how they prefer to operate, rather than

how the realities of the market force them to operate.
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Vendor Program
Manager

Appointment

Buyers' view

The importance of having a single program manager is shown in Exhibit

V-15. All believe that it is important and over 75% think it is very

important.

Single Program Manager Importance

C/)

80 1-

60

§ S?40
0.0)

Q-

^ 20

0

5

17771

1 2

Unimportant

5

Very

important
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E
Communication and AH of the user/buyer organizations that participated in this study identi-

Change Management ^ individual or established a internal organization to act as the

interface to the vendor during program implementation. The interface

was in all cases initiated by the buyer and not at the recommendation of

the vendon This is interesting in view of the vendor responses reviewed

in chapter IV, which indicate that vendors recommend a preferred buyer

interface structure.

There is no preferred organizational reporting location for the buyer's

interface to the vendor, shown in Exhibit V-16. This reinforces the

notion that systems integration projects are often mission-critical and

user initiated, thus executive and user management are more often

involved in managing the project and vendor relationship.

Exhibit V-17 shows the size ranges of the buyer interface groups. Most

(77%) are relatively small with ten or fewer persons. The two projects

with over twenty-five personnel in the interface were very different. The
large multibillion dollar air traffic control system had an interface group

of over 100, which is not unexpected given the size of the project. The
other project however, was relatively small and was implemented by the

vendor that looked for user interface at multiple levels because it was
introducing change that had to be assimilated at all levels. INPUT be-

lieves that either a small interface group or a large one can be successful,

and that the approach just described can be as effective, if not more so,

than the ones where fewer users are involved in managing the change to

the new system.
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Size of Buyers'
Interface Group

/11 -25\

1-5 \

50% 1

\ 6-10

Number of personnel

The responsibilities of the interface groups can range from relatively

narrow to extremely broad in scope. Exhibit V-18 demonstrates the

range of responsibilities of the interface groups in the survey.
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EXHIBIT V-18
Interface Group Responsibilities

Requirements definition

Vendor selection

Vendor interface

- Coordinate internal resources

- Recomnnend, monitor and approve changes

- Budget control

- Contract administration

- Problem tracking

Acceptance

- Design acceptance criteria

- Application testing

- Final acceptance

Internal readiness

- Site preparation

- Coordinate relocation

- Training, facilitate transition

Exhibit V-19 identifies the types of skills that were included in the

interface groups established by the buyers. The interface group clearly

had to include knowledge of the end-users' requirements. As a result,

interface groups in this sample included bankers, engineers, manufactur-

ing personnel, and others, depending on the industry and application.

Interface groups almost always included information systems and serv-

ices skills ranging from program management to programming to data

base management and other technical skills. Many of the interface

groups included executive management to provide both decision-making

authority and program leadership. In addition, financial and contracting

skills were required to manage the financial and contractual relation-

ships, and education and training skills were necessary to prepare the

user and aid in the transition to the new system.

76 © 1989 by INPUT. Reproduction Prohibited.



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

Buyer Interface Skills

• Industry and application experience

• Information systems and sen/ices

• Management and leadership

• Financial control

• Contract administration

• Education and training

Buyers are almost unanimous in their view of the importance of an

internal interface to the vendor as shown in Exhibit V-20.

Importance of Buyer Interface

20

1 2 3 4 5

Unimportant Very

important
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Program status reports were provided at regular meetings in all of the

programs surveyed. The frequency of these meetings is shown in Exhibit

V-2L

Program Status
Meeting Frequency

Two other areas of importance, in communication between vendor and

client, are interfaces to subcontractors and buyer management. Exhibit

V-22 demonstrates that from the buyer's perspective the prime contractor

needs to be directly responsible for subcontractor management. The
vendor must maintain subcontractor control or most likely lose control of

the program.

Primary Subcontractor
Interface

X6lient

/ \9%

/ Both \ Prime \

1 32% J vendor

59%
y
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Exhibit V-23 identifies the buyers' view as the means of program prog-

ress reporting to user/buyer executive management.

Source of Progress
Reporting to

User Management

Vendor

/Othei\

/\9%\

Joint
^

\ buyer/

\ vendor

\ 41%

Buyer \

interface

\ group i

\ 45% /

One other aspect of communication is change management. In 82% of

the programs surveyed, the buyer stated that the vendor utilized a formal

process system for requesting, communicating and gaining agreement to

changes to the systems specifications. In two of these cases the system

did not, however, assess the impact of the changes on cost and schedule.

In two cases where the vendor did not have a formal change management

system, the buyer stated that the buying organization had imposed a

change management system on the vendor. While the vendors in the

buyer sample were not all the same as those represented in the vendor

survey, there is a minor inconsistency in that vendors unanimously state

that they employ formal change management systems, but 18% of the

buyers did not see that they implemented these systems on their projects.

Buyers agree that communication, as discussed earlier in this report, is

the backbone of successful program management and systems integra-

tion. Vendor and buyer need to continue to focus on effective buyer-

vendor interface and effective communication.
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F

Tools and

Methodologies

While seventeen of the twenty-two respondents confirmed that their

vendor used automated tools, only twelve knew much about the tools,

and the majority of these were described as Gant charts for scheduling,

and one as hand-generated schedules. Only seventeen tools were men-
tioned by the twenty-two respondents. As in the vendor survey, no
specific tool was mentioned more than once.

Exhibit V-24 illustrates the respondents' view of the importance and

effectiveness of tools. Only fourteen of the tools were rated as to their

effectiveness. Only seven of the twenty-two buyers rated tools as of

more than average importance, and only five ranked them above average

in effectiveness. This does not correlate well with the vendors' view of

tools. As mendoned in Chapter 4, the industry needs to develop standard

methodologies and to adopt standard tools to manage the growth poten-

tial that exists in the systems integration market.

EXHIBIT V-24

10|-

o
o
I-

CD

E

8

4

2-

0

Program Management Tools
Importance and Effectiveness

Importance

Effectiveness

2 2

1

Not important/

effective

5

Very

important/

effective
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G
Buyers' Experience

Summary
Exhibit V-25 summarizes the buyers' experience with systems integration

and program management. The buyers that INPUT surveyed are gener-

ally satisfied with the results of the solutions that have been implemented.

The use of an integrator is driven by the lack of skilled personnel in

internal information processing organizations. Buying power for the

programs examined was more in user departments than in internal infor-

mation processing organizations. As with the vendor survey, buyers

recognize the importance of buyer-vendor communication and they have

appointed internal interface individuals or groups to ensure that there is

constant and clear communication with the vendor.

EXHIBIT V-25
Buyers' Experience Summary

Buyers generally satisfied

SI driven by lack of resources and skills

User organizations are predominant buyers

Tools and methodologies not too visible

Program management systems are recognized as important to the success

of the program, but in many cases these systems are similar to systems

that the buyer already uses to control internal programs. Finally, the tools

and methodologies that are highly touted by some vendors are not yet

widely accepted or rated as effective by the buying community.
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m

Conclusions and
Recommendations

The purpose of this report was to examine the management process

required to install systems integration projects. Throughout the report,

INPUT has discussed the systems integration process from customer

needs analysis through implementation, and the management processes

and skills required to accomplish these activities on schedule and within

budget.

Conclusions 1. Systems Integration Conclusions

Exhibit VI- 1 summarizes the conclusions that can be drawn from this

study regarding the systems integration market. They are:

• User organizations in this study were most often the buyers of systems

integration. Of the SI programs that INPUT examined, the user organi-

zation was more often the major interface to the vendor, than any other

internal organization, including IS. The user also was most often the

source of specifications for the RFP.

• Buyers are using systems integration as a means of implementing

internal system solutions because they lack skilled resources. Over

75% of the users surveyed employed SI because they did not have

internal resources available. INPUT believes that this problem will be

exacerbated as the information services companies compete more

aggressively with intemal IS for skilled information processing person-

nel.

• All of the buyers in this study rated their programs as successful, and

only one was less than satisfied with the vendor's overall performance.

Only two respondents would not use their integrator again or recom-

mend it to another buyer. Buyers are therefore generally satisfied with

SI as means for acquiring and implementing systems solutions.
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Systems Integration Conclusions

• User organizations are often SI buyers

• SI driven by lack of skilled buyer resources

• Buyers are generally satisfied

• Buyer and vendor views of complete

specifications vary

• Vendor business and industry knowledge is

desirable

• Both vendor and buyers agree that one of the surest causes for systems

integration program failure is the lack of vendor and client agreement

on the precisely what the end product will be and how it will perform.

Based on the responses in this study, it appears that many buyers define

this issue as a lack of agreement on planned deliverables, while ven-

dors define it as a lack of adequate specifications. INPUT believes that

there is a significant difference between deliverables and specifica-

tions. While it is often useful to provide a set of functional specifica-

tions to the vendor so that the vendor can develop a creative approach

to the buyer's needs, it is equally important that the approach be devel-

oped into a mutually agreed-upon set of system specifications before

actual program development commences.

• Business and industry knowledge are important vendor attributes in the

systems integration market. While this area was not the focus of this

study, it became apparent in the responses to both user and buyer

questions that it continues to be of significant importance in vendor

selection.
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2. Program Management Conclusions

The study conclusions regarding program management are indicated in

Exhibit VI-2. They are:

• A well-documented, detailed and comprehensive set of program speci-

fications is fundamental to successful program implementation and

management. They identify the initial contract deliverables and then

become the baseline against which requests for changes are applied and

their impact measured.

• A qualified program manager is essential to successful SI implementa-

tion. QuaUfications as ranked by the user respondents are: program

management experience, program management training, application

knowledge, and industry knowledge.

• It is important to understand the buyer's expectations, both written and

unwritten, if an SI program is to be managed effectively. This requires

not only a clear set of customer specifications, but also an open dia-

logue between vendor and client. Industry and application knowledge

are important for understanding the custom.er's expectations.

Program Management Requirements
Summary

• Adequate specifications

• Qualified program management

• Buyer expectations agreement

• Program manager continuity and early

involvement

• Rigorous program management process

• Open communications

• Single client contact
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• Involving the program manager in proposal development has been

recognized as important to successful program management and cus-

tomer satisfaction. All of the vendors surveyed in this study said they

practiced this discipline, yet 41% of the buyers surveyed said the

program manager was not identified until after the contract award.

• Fundamental to successful program management and implementation

is use of a repeatable set of processes for major program management
activities. These methodologies need to be employed in all areas of

program development in implementation, for control of change man-
agement, and in basic vendor-client communications. The complexity

involved in systems integration programs cannot be managed in a

casual or on an ad hoc basis. Discipline is essential.

• Open communication between vendor and client is essential to success-

ful program management. This study identifies a number of devices

that are employed by vendors and buyers to keep the communication

channels open. These range from scheduled periodic reviews and

meetings to newsletters and the use of electronic mail. Communication

is without a doubt the most frequently mentioned requirement for

successful systems integration.

• The vendors surveyed generally agree that a single client contact who
has the authority to make decisions regarding the project is extremely

important to successful program management. Buyers agree.

Recommendations for vendors are summarized in Exhibit VI-3.

• INPUT recommends that vendors develop and expand business con-

sulting skills. These skills will play an increasingly important role in

winning systems integration awards and managing successful SI pro-

grams. Both vendors and buyers agree that two of the more important

factors impacting the success or failure of a program are understanding

the client's needs and goals, and managing the client's expectations.

The easiest way to develop an understanding of the client's business

and to reach agreement on a reasonable set of program expectations, is

through participating in the front-end needs analysis. Vendors with

business consulting credentials and those that participate in require-

ments study contracts would seem to have an advantage both in win-

ning and performing SI contracts.

• Vendors should involve program managers in the business acquisition

process. While the vendors that participated in this study all claim to

involve the program manager early in the program, the user respon-

dents do not suppon their claim. INPUT continues to believe that early

B
Recommendations 1. Vendor Recommendations
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program management involvement will reap benefits to all of the

parties involved in a systems integration program.

Vendor Recommendations

• Build business consulting skills

• Involve program managers in proposal

development

• Build/improve development and management
processes

• Examine CASE

• Challenge and motivate program managers

• Focus on risk management

• Vendors should continue to focus on developing and/or improving their

processes for systems development and management. Well-docu-

mented, repeatable processes provide essential discipline that will

improve success in all of the phases of program development. Repeat-

able processes also reduce risk. Connecting these processes into an

integrated systems integration methodology should reduce program risk

and will be perceived by the buyers as a competitive advantage.

• In conjunction with the development of repeatable methodologies, SI

vendors should examine and evaluate CASE tools and methodologies

for inclusion in their systems integration development activities. As a

repeatable methodology, CASE has applicability in systems integration

as a vehicle to improve productivity and mitigate risk.

• Vendor management should ensure that incentive programs and career

paths are designed to challenge and motivate existing program manag-

ers. There is a shortage of qualified program managers, and there will

be increased competition for the competent ones. Vendors should also

ensure that programs exist to encourage qualified employees to con-

sider program management, and that education programs are provided

to develop existing program managers capabilities.
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• This report includes a variety of references to risk assessment, risk

mitigation and risk management. Systems integration, often a fixed-

price offering, contains risk that must be controlled by the program

manager. Vendors should ensure that risk is addressed in all steps of

the systems integration process.

2. Buyer Recommendations

Recommendations for buyers are summarized in Exhibit VI-4.

• Throughout this report, the importance of a complete set of detailed

and documented specifications has been emphasized. These are essen-

tial to the success of the program and the buyer's overall satisfaction

with the resulting solution and use of a systems integrator. The user/

buyer may develop the detailed specifications, or may choose to have a

vendor develop them based on a set of broader functional specifica-

tions, either as a standalone contract or as part of the proposal process.

Regardless of how they are developed, detailed specifications provide

the basis for the contract and are essential before implementation is

initiated.

• Buyers should insist that vendors include details of their program

management system in the proposal. Users/buyers should consider

them an important element in their evaluation criteria. When the

vendor has an effective program management system, the buyer's job

is easier and the odds of getting the job done on schedule and with the

promised function are more favorable.

Buyer Recommendations

• Ensure specifications are complete

• Evaluate vendor program management
credentials

• Include change provisions in contract

• Actively participate, foster communications
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• One part of the buyer evaluation of vendors' program management
systems should be to contact previous clients of the vendor to determine

their satisfaction with the vendor's ability to manage systems integra-

tion contracts. The first-time user can also gain insight into the realities

of the user's role in SI through these contacts. This should be a far

more thorough job than just reference checking.

• Both buyer and vendor should understand how change will be intro-

duced and managed during the course of the program. While no change

is certainly preferred, the realities of systems development are that most

programs will have some degree of change. The process should be

documented, describing how changes will be requested, sized and

agreed on, as part of the base contract.

• Finally, the buyer should not only insist on an open and continuing

dialogue with the vendor, but must establish an environment within his

own organization that encourages it.

Systems integration demand is real, buyers are buying and as indicated in

this report they are generally satisfied with SI results. The overall suc-

cess of this market is dependent on how effectively vendors and buyers

work together to implement solutions. This report should assist both

parties in understanding and implementing the program management
processes and disciplines that are essential for success.
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Appendix: Definitions

Appendix A contains the definitions used by INPUT to describe the

information services industry.

Information Services—Computer-related services involving one or more
of the following:

• Processing of computer-based applications using vendor computers

(called "processing services")

• Network-oriented services or functions such as value-added networks,

electronic mail, electronic document interchange, on-line data bases,

news data bases, videotex

• Products and services that assist users in performing functions on their

own computers or vendor computers (called "software products" or

"professional services")

• Services that utilize a combination of hardware and software, integrated

into a total system (called "turnkey systems" and/or "systems integra-

tion")

User Expenditures All user expenditures reported are "available" (i.e., noncaptive, as defined

below).

Noncaptive Information Services User Expenditures—Expenditures paid

for information services provided by a vendor that is not part of the same

parent corporation as the user.

Captive Information Services User Expenditures—Expenditures received

from users who are part of the same parent corporation as the vendor.
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B
Delivery Modes 1. Processing Services

This category includes transaction processing, utility processing, other

processing services, and systems operations.

• Transaction Processing Services—Updates client-owned data files by
entry of specific business activity, such as sales order, inventory re-

ceipt, cash disbursement, etc. Transactions may be entered in one of

three modes:

- Interactive—Characterized by the interaction of the user with the

system, primarily for problem-solving timesharing, but also for data

entry and transaction processing; the user is on-line to the program/

files. Computer response is usually measured in seconds or fractions

of a second.

- Remote Batch—Where the user hands over control of a job to the -

vendor's computer, which schedules job execution according to

priorities and resource requirements. Computer response is measured

in minutes or hours.

- User Site Hardware Services (USHS)—Those offerings provided by

processing services vendors that place programmable hardware at the

user's site rather than at the vendor's data center. Some vendors in

the federal government market provide this service under the label of

distributed data services. USHS offers:

° Access to a communications network

° Access through the network to the processing services vendor's

large computers

° Local management and storage of a data base subset that will

service local terminal users via the connection of a data base

processor to the network

° Significant software as part of the service

- Carry-in Batch—Where users deliver work to a processing services

vendor.

• Utility Processing—Vendor provides access to basic software tools,

such as language compilers/assemblers, DBMSs, sorts scientific library

routines, and other systems software enabling the users to develop their

own problem solutions
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• Other Processing Services—Include computer output microfilm, other

data output services, data entry services, disaster recovery and backup

services

• Systems Operations (Processing)—Also referred to as "resource man-
agement," facilities management, or "COCO" (contractor-owned,

contractor-operated). Systems operations is the management of all or

part of a user's data processing functions under a long-term contract of

not less that one year. This would include remote computing and batch

services. To qualify, the contractor must directly plan, control, oper-

ate, and own the facility provided to the user—either on-site, through

.
communications lines, or in a mixed mode.

Processing services are further differentiated as follows:

- Cross-industry services involve the processing of applications that are

targeted to specific user departments (e.g., finance, personnel, sales)

but that cut across industry lines. Most general ledger, accounts

receivable, payroll, and personnel applications fall into this category.

General-purpose tools such as financial planning systems, linear

regression packages, and other statistical routines are also included.

However, when the application, tool, or data base is designed for

specific industry use, then the service is industry-specific (see below).

- Industry-specific services provide processing for particular functions

or problems unique to an industry or industry group. Specialty

applications can be either business or scientific in orientation. Ex-

amples of industry-specific applications are seismic data processing,

numerically controlled machine tool software development, and

demand deposit accounting.

2. Network Services

Network services include a wide variety of network-based functions and

operations. Their common thread is that none of these functions could be

performed without network involvement. Network services is divided

into two major segments: network applications and electronic informa-

tion systems.

a. Network Applications

The network applications segment is composed of three subsets:

• Value-Added Networks (VANs)—VANs typically involve common
carrier network transmission facilities that are augmented with compu-

terized switching. These networks have become associated with

packet-switching technology because the public VANs that have re-

ceived the most attention (e.g.. Telenet and TYMNET) employ packet-
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switching techniques. However, other value-added data service fea-

tures, such as store-and-forward message switching, terminal interac-

tion, error detection and correction, and interacting with host comput-

ers, are of equal importance.

• Electronic Data Interchange (EDI)—EDI is application-to-application

electronic communications between organizations, based on estab-

lished business document standards.

• Electronic Mail (E-Mail)—Transmission of messages across an elec-

tronic mail network managed by a services vendor.

b. Electronic Information Services

Electronic information services provide specific terminal-based inquiry

into data bases that include information such as stock prices, legal prece-

dents, economic indicators, medical diagnosis, airline schedules, current

news stories, automobile valuations, etc. Users typically inquire into and

extract information from these data bases but do not update them.

3. Software Products

This category includes user purchases of applications and systems soft-

ware packages for in-house computer systems. Included are lease and

purchase expenditures, as well as expenditures for work performed by

the vendor to implement or maintain the package at the user's sites.

Expenditures for work performed by organizations other than the pack-

age vendor are counted in the category of professional services. Fees for

work related to education, consulting, and/or custom modification of

software products are counted as professional services, provided such

fees are charged separately from the price of the software product itself.

There are several subcategories of software products, as indicated below.

a. Applications Software Products

Applications software products perform functions directly related to

solving user's business or organizational needs. The products can be:

• Cross-Industry Products—Used in multiple-industry applications as

well as the federal government sector. Examples are payroll, inventory

control, and financial planning.

• Industry-Specific Products—Used only in a specific industry sector,

such as banking and finance, transportation, or discrete manufacturing.

Examples are demand deposit accounting, airline scheduling, material

resource planning, and insurance claim management.
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b. Systems Software Products

Systems software products enable the computer/communications system

to perform basic machine-oriented or user interface functions. These

products include:

• System Control Products—Function during applications program
execution to manage the computer system's resources. Examples
include operating systems, communication monitors, emulators, spool-

ers, and products that provide network control, library control, window-
ing, and access control.

• Data Center Management Products—Used by operations personnel to

manage the computer system's resources and personnel more effec-

tively. Examples include performance measurement, job accounting,

computer operations scheduling, utilities, and capacity management
products.

• Applications Development Products—Used to prepare applications for

execution by assisting in designing, programming, testing, and related

functions. Examples include traditional programming languages,

4GLs, sorts, productivity aids, assemblers, compilers, data dictionaries,

data base management systems, report writers, project control and

CASE systems.

4. Turnkey Systems

A turnkey system is an integration of systems and applications software

with CPU hardware and peripherals, packaged as a single application (or

set of applications) solution. The value added by the vendor is primarily

in the software and support. Most CAD/CAM systems and many small

business systems are turnkey systems. This does not include specialized

hardware systems such as word processors, cash registers, or process

control systems, nor does it include Embedded Computer Resources for

military applications. Turnkey systems may be either custom or pack-

aged systems.

• Hardware vendors that combine software with their own general-

purpose hardware are not classified by INPUT as turnkey vendors.

Their software revenues are included in the appropriate software cate-

gory.

Turnkey systems revenue is divided into two categories:

• Industry-Specific Systems—Systems that serve a specific function for a

given industry sector, such as automobile dealer parts inventory, medi-

cal recordkeeping, or discrete manufacturing control systems.
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• Cross-Industry Systems—Systems that provide a specific function that

is applicable to a wide range of industry sectors, such as financial

planning systems, payroll systems, or personnel management systems.

• Revenue includes hardware, software, and support functions.

5. Systems Integration (SI)

Systems integration is a business offering that provides a complete

solution to a complex information system, networking, or automation

requirement through the custom selection and implementation of a

variety of products and services, where information products exceed 50%
of the contract value.

A system integrator is a business organization responsible for overall

management of a systems integration contract and is the single point of

contact and responsibility to the buyer for delivery of the specified

system function and performance on schedule and at the contracted price.

The systems integrator will perform, or manage others who perform,

most or all of the following functions:

• Program management, including subcontractor management

• Needs analysis

• Specification development

• Conceptual and detailed system design/architecture

• System component selection, modification integration, and

customization

• Custom software design and development

• Custom hardware design and development

• System implementation, cutover, test, and evaluation

• Life cycle support, including:

- System documentation and user training

- System operation and/or management
- System maintenance

• Financing
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6. Professional Services

This category includes consulting, education and training, software

development, and systems operations as defined below:

• Software Development—Development of a software system on a

custom basis. It includes one or more of the following: user require-

ments definition, system design, contract programming, documentation.

• Education and Training—Products and/or services related to informa-

tion systems and services for the user, including computer-aided in-

struction (CAI), computer-based education (CBE), and vendor instruc-

tion of user personnel in operations, programming, and maintenance.

• Consulting Services—Information systems and/or services management
consulting, project assistance (technical and/or management), feasibil-

ity analyses, and cost-effectiveness trade-off studies.

• Systems Operations (Professional Services)—This is a counterpart to

systems operations (processing services) except the computing equip-

ment is owned or leased by the client, not by the vendor. The vendor

provides the staff to operate, maintain, and manage the client's facility.
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Appendix: Program Management
Vendor Questionnaire

Introduction: This questionnaire has been prepared by EMPUT, a market research and

consulting firm, to assist in performing a study of the program management disciplines

being used by the leading SI vendors. It has been stated that one of the most important

elements of successful system integration project implementation is the vendors

program or project management capability. The purpose of the study is to determine if

there are superior program management techniques that can applied to improve the

success in SI implementation.

A
Business Acquisition Process

1. Does your organization have an established process for identifying and qualifying

systems integration opportunities? (Y/N)

If yes, please describe it.

2. Do you have a well defined process for preparing proposals in response to these

opportunities? (Y/N)

a. Is this process designed to mitigate risk in the performance phase of the

proposed contract? (Y/N)
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b. If yes, briefly describe some of the risk mitigation features of your proposal

process.

3. Do your prospective clients generally have a complete specification for the system?

a. If the specification is incomplete, do clients expect them to be completed:

• As part of the proposal process? _____
• As a part of the contract? _____
• or, other?

b. Do these considerations have an influence on your ability to manage the program
successfully?___ (Y/N)

If yes, please explain.

4. Are there other activities or considerations during the proposal process that signifi-

cantly impact successful program management?

B
Program Management System

1. What do you believe are the most important factors in the successful management of

a systems integration project?
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Is there a single point of responsibility for establishing program management
procedures and processes in your organization? (Y/N)

a. If not, how are program management procedures developed and/or controlled?

b. If yes, to whom does it report?

c. Where does operational responsibility for program management reside in the

organization?

d. Would you provide an organization chart that shows these functions?

(Y/N) If yes, return the organization chart with this questionnaire.

Do you have a formal or approved program management system? (Y/N)

If no, how does your organization manage programs to completion?

If no to question 3, please go to question 9.

Is use of this program management system required on all programs?

(Y/N)

a. If no, describe the conditions when its use is not required.
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b. When the system is not used are jobs more or less Hkely to be successful?

(More/Less)

5. How long has your PM system been in place? (Years)

6. Was it internally developed or was it acquired from outside?

If acquired outside, from whom did you acquire it?

Name of System

Developer

Location
.

7. Is the program management system:

a. Well documented? (Y/N) ^ .

b. Included in the organizations formal instructions and procedures? ______ (Y/N)

c. Formally taught to PM personnel? ____ (Y/N)

d. Updated based on a formal feedback system? (Y/N)

8. Was the system developed to meet Federal or commercial SI requirements, or for

some other reason?

If your program management approach is federal or commercial based, can it be

used easily in the other market?
.

(Y/N)

a. If yes, describe what makes it easily transferable.
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b. If no:

Why not?.

Have you established separate processes for federal and commercial?

(Y/N)

Describe the differences in the two processes. -

10. Have you found industry or application unique differences that require different

program management philosophies or techniques? (Y/N)

a. If yes to commercial industry variations (e.g. Manufacturing vs. Banking),

please describe.

b. If yes to application or technology program management differences, please

describe.

11. How effective, on a scale of 1 to 5 (with 1 representing ineffective and 5 repre-

senting highly effective), is your organization at managing programs to comple-

tion as defined in the original contract?
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If not highly effective, please describe its weaknesses.

12. Program Manager , , , . , .

a. When do you appoint the program manager? (during proposal process, after

contract award)

b. If during the proposal process, in what proposal activities does the program

manager participate?

13. How do you typically organize you implementation resources to perform on a

systems integration contract? Do you use a dedicated program staff with all program

resources assigned directly to it (Y/N) or a small program control nucleus

using resources from functional organizations (Y/N) or both

(Y/N)?
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14. Management Responsibilities—Please indicate, with a "P" where program, func-

tional or "other" management has Primary responsibility for the following list of

activities. Indicate with an "S" those activities where a management group pro-

vides Support, but does not have primary responsibility. Functional organizations

include Systems Engineering, Software Engineering, Hardware Engineering,

Installation & Test, etc. Other management includes Finance and Planning, Legal,

Business Practices, Executive Management, etc.

Activity Program Functional Other

Manager Manager Org.

a. Proposal development

b. Proposal pricing

c. Proposal negotiation authority

d. Primary client project contact

e. Establishing the program organization

f. Establishing the program plan

g. Staffing/personnel authority

h. Technical discipline management & control

• Systems engineering

• Software engineering

• Hardware development
• Integration & test

i. Progress review & reporting

j. Change negotiation authority

k. Financial management & control

1. Monitoring contract compliance

m. Subcontractor management
n. Other (please describe)

c
Systems Integration Implementation Process

1. What are the factors that are most likely to cause a program to succeed or fail in

the following areas?

a. Meeting the technical specification

Success factors
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Causes for failure

b. Meeting schedule dates

Success factors

Causes for failure

c. Meeting cost objectives

Success factors

Causes for failure

Communications

a. How does the program manager interface to and communicate with top

management?
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b. How does the program manager interface to and communicate with subcon-

tractors (external and internal)?

c. How does the program manager interface to and communicate with the client?

d. Is there a client interface structure that you prefer and recommend that your

clients employ? (Y/N). If yes, please describe.

Does your program management system include formal processes to:

a. Request project specification changes? (Y/N)

b. Size the impact of changes on cost and schedule? (Y/N)

c. Communicate and obtain client and vendor agreement to specification

changes? (Y/N)

d. Briefly describe these processes.
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4. Do you employ formal processes for risk management? (Y/N)

a. Briefly describe these processes.

5. Identify and describe the tools or methodologies you use for program management.

Identify if they were developed internally (I) or externally (E), and if they are pro-

prietary (Y/N).

Tool Description/Function Source Propri-

I/E etary

^

^- • Y/N

Please comment on the effectiveness of any, or all, of these tools or methodologies.

D
Program Management Staffing

1. Where do you find good candidates for program managers?

a. Internally
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b. Externally

What are the qualifications and minimum experience levels you expect in

program management candidates?

a. Minimum requirements

b. Experience level

What training and education programs do you provide for program managers?

a. Entry level

b. Continuing
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4, How do you measure, motivate and compensate program managers to bring

programs in within specification, schedule and cost?

a. What do you measure?

b. Does your compensation plan for program managers include:

• Base salary (Y/N)
• Performance-based incentive compensation (Y/N)

c. If yes to incentive compensation, briefly describe:

d. What other incentives do you use?

5. How do you keep good program managers?

a. Continuing as program managers?

b. Career paths to other positions?

c. Please describe any other programs you use to retain program managers.

110 0 1989 by INPUT. Reproduction Prohibited. SIM7



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

E
Systems Integration Background and Organization

Note: Section E of this questionnaire is included to provide background and demo-
graphic data to assist in correlating responses. If you can not answer any of these

questions please leave them blank and if possible, identify, in the blanks at the end of

the questionnaire other individuals in the organization who might help us complete

this section.

1. How many years has your company been offering systems integration services?

Federal Commercial

2. Does your company/division, where SI is proposed and implemented, operate

under a philosophy of strong central control or decentralized and delegated

responsibihty? Highly centralized, highly decentralized, or somewhere in be-

tween?

3. Where is the systems integration organization located within the company?
Separate Division Subsidiary or Matrixed

4. How large is your professional services staff?

a. What percentage of the staff is normally devoted to systems integration jobs?

b. What other professional services do you offer?

5. How many systems integration jobs do you normally have:

a. In the bid and proposal stage at one time?

b. In implementation at one time?

6. What is the typical size of systems integration jobs you bid on/perform? _
(Total price for the solution including hardware and professional services)

SIM7 O 1989 by INPUT. Reprodualon Prohibited. Ill



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

If you did not complete Section E please identify other individuals in your organization

who may be able to provide this information in the spaces below.

Name Title Telephone

Number
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Appendix: Program Management
User Questionnaire

Introduction: Hello, my name is and I am calling from INPUT,
a leading information services market research and consulting firm. We are conducting

a research study of the program management disciplines being used in systems integra-

tion programs. It has been stated that one of the most important elements of successful

system integration program implementation is the vendors program or project manage-

ment capability. The purpose of the study is to determine if there are superior program
management techniques that can be applied to improve the success in SI implementa-

tions or in any systems project.

We would like to invite you to participate in this research because we have been told

that your organization has, in fact, been involved in a systems integration program. In

retum for your participation we will send you a summary of the study results.

A
Systems Integration Project Verification and Characteristics

1. INPUT was told that your organization has used a systems integrator to install an

information, automation or network-based system. Did the integrator assume total

responsibility for delivering the system to your organization at a predetermined

fixed-price? (Y/N)

If yes, continue interview. If no, terminate interview.

2. INPUT would like to gather some basic information about your company and this

systems project to help us evaluate the effectiveness of the program/project man-

agement system. We would appreciate your cooperation in answering the follow-

ing questions:
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a. What Standard Industry Classification (SIC) code grouping is your organiza-

tion in?

b. How many employees are there in the organization?

c. What are your annual sales?

d. What application was the integrator selected for?

Why did you decide to use an external integrator?

Check All That
' Apply

a. Did not have internal resources available

b. Did not have the required skills internally

c. To get the job done faster

d. Other (please describe)

Who in your organization was identified as the major interface to the integrator

during the proposal and selection process?

Check One

a. Internal information systems organization

b. User organization

c. Purchasing

d. Other (please describe)

0 1989 by INPUT. Reproduction Prohibited. SIM7



/

PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

a. Published a bid solicitation to all interested parties

b. Sent an invitation to a select list of vendors

c. Invited a response from a single vendor

6. Was there a specification or statement of work included with the invitation?

(Y/N)

7. Who developed the specification?

Check One

a. Your end-user organization

b. Your own central data processing/

information systems organization

c. The systems integrator developed the

specification as part of his proposal

d. An outside vendor developed the specification

under a separate contract

e. Other (please describe)

8. What was the overall cost of the project including hardware and software and

professional services?

a. Less than $1 million

b. $1-5 million

c. $6 - 20 million

d. $21 - 100 million

e. Over $100 million

9. Which systems integrator did you select to implement your project?
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B
Managing the Implementation Process

10. From a buyer's perspective, what do you believe are the most important factors in

the successful management of a project by an external systems integrator?

1 1 . Did the systems integrator you selected for your system have a formal program

management system that he employed during implementation? (Y/N)

12. Did the vendor describe this program management system to you in detail?

Check One

a. As part of the proposal process -

b. As part of the implementation process

c. Was not described

13. Was your understanding of the integrator's program management system a factor in

his selection by your organization? (Y/N)

If yes, rate on a scale of 1 to 5, how important it was in your evaluation model? (1 =

unimportant, 5 = very important)

14. On a scale of 1 to 5, how important is/was the program management system to the

success of your program? (1 = unimportant, 5 = very important)

15. How effective, on a scale of 1 to 5 (with 1 representing ineffective and 5 represent-

ing highly effective) is/was the PM system that the integrator used for your project?

a. What, in your opinion, were the strong points of their PM system?
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b. What in your opinion were the weak points of their PM system?

16. Please assist us in understanding your assessment of the program management
system by answering the following questions:

a. Was it similar to systems you use internally to manage large systems projects?

(Y/N)

b. Did it interface well and work well with the way you are organized and man-

age your business? (Y/N)

If no, please explain why not.

c. Would/are you considering using this program management approach for

internally developed projects? (Y/N)

d. Please explain why you would/would not use this system for internally devel-

oped projects.

17. How did the vendor organize his implementation resources to perform on your

project?

Check One

a. Did they use a dedicated program staff with all

program resources assigned directly to the

program manager?

b. A small program control nucleus using

resources from functional organizations?
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c. Other (please describe)

C
Program Manager

1 8. To your knowledge, when did the vendor appoint a program manager to lead your

project?

Check One

a. During the proposal process

b. After the contract was awarded _____
c. Other (please describe) ^ _____

19. Did you have the same program manager throughout the implementation of your

project? (Y/N)

If no, how many program managers were there over the implementation period?

20. On a scale of 1 to 5, how important do you believe is assignment of a single pro-

gram manager throughout implementation? (1 = unimportant, 5 = very important)
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21. I will read you a list of program manager qualifications.

a. Please rate the importance of these qualifications on a scale of 1 to 5 (1 = un-

important, 5 = very important)

Importance Qualifi- Qualifi-

1 to 5 cations cations

#1 #2

Yes/No Yes/No

Program management experience

Well trained in program

management disciplines

Knowledge of your industry

Knowledgeable of specific applications

Other (please describe)

b. Please indicate if the integrator's program manager was qualified in these

areas (yes or no). (If more than one program manager, put most qualified in

column qualifications #1 and least qualified in column qualifications #2).

D
Program Management Process

22. Did your organization identify an individual or establish an internal organization

as an interface to the vendor? (Y/N)

a. If yes, was establishment of this interface initiated by your organization or at

the vendor's recommendation?

Check One

Us
Vendor

b. If by the vendor, did your organization agree/disagree with the integrator's

recommendations?

Check One

Agree

Disagree

SIM7 © 1989 by INPUT. Reprodudion Prohibited. 119



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

c. Where did the interface group report in your organization?

Check One

Executive management '

Information systems

The user '

Other (please explain)
^

d. Briefly describe the responsibilities of this interface.

e. Briefly describe the activities performed by the interface group.

f. How many people are in this interface group?

g. What specific skills were in this group?

h. On a scale of 1 to 5, in your opinion, how important is/was the interface group to

the success of your project? (1 = unimportant, 5 = very important)

23. Do you believe that the integrator's program management system included formal

processes, to:

a. Request project specification changes? (Y/N)

b. Size the impact of changes on cost and schedule? (Y/N)

c. Communicate and obtain your agreement of specification changes? (Y/N)

d. Would you briefly describe these processes?

120 0 1989 by INPUT. Reproduction Prohibited. SIM7



PROGRAM MANAGEMENT IN SYSTEMS INTEGRATION INPUT

24. Communications

a. How often did your organization meet with the integrator to discuss program
status?

Check One

Daily

Weekly
Monthly
Other (please explain)

b. Did the integrator deal directly with the subcontractors or did your organiza-

tion have a role in interfacing with them?

(IntegratorAJs/Both)

If Us or Both, briefly describe your role in interfacing with the subcontractors.

c. How was progress communicated to your management?
Check One

By the integrator

By your interface group

Jointly

25. Did the integrator use or appear to employ tools or methodologies to assist in

managing the program? (Y/N)

If yes, do you know anything about the tools? (Y/N)
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If yes, please describe each tool you recall, and provide me with your assessment of

its importance and effectiveness. Use a scale of 1 to 5. (1 = unimportant, 5 = very

important)
,

Tool Description/function Import- Effect-

ance iveness

E
Program Results

26. On a scale of 1 to 5, how successful is the solution that that has been provided

through the project we have been discussing? (1 = unsuccessful, 5 = very successful)

27. Briefly describe the impact of this solution on your organization.

28. On a scale of 1 to 5, how satisfied is your organization with the results of using a

systems integrator? (1 = unsatisfied, 5 = very satisfied)

a. Overall satisfaction with the integrator

b. Satisfaction with the integrator's program management system

c. Satisfaction with the integrator's technical solution

d. Satisfaction with the cost of using this integrator

e. Satisfaction with the integrator's ability to meet schedule
.
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29. If the need arises again, do you believe that your organization would implement

another system using a systems integrator? (Y/N)

If yes, with the same integrator? (Y/N)

30. If asked by another company, would you recommend the integrator you used on

the project we have been discussing? (Y/N)

This concludes the questionnaire. Thank you for your responses. We will send you a

copy of the study summary as soon as it is completed.
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Report Quality Evaluation

To our clients:

To ensure that the highest standards of report quality are maintained, INPUT would appreciate your assessment of

this report. Please take a moment to provide your evaluation of the usefulness and quality of this study. When
complete, simply fold, staple, and drop in the mail. Postage has been pre-paid by INPUT if mailed in the U.S.

1. Report title: Program Management in Systems Integration (SiM7)

3.

Please indicate your reason for reading this report:

Required reading New product development

Area of high interest Business/market planning

Area of general interest Product planning

Please indicate extent report used and overall usefulness:

Extent

Future purchase decision

Systems planning

Other

Usefulness (1=Low, 5=High)
Read Skimmed 1 2 3 4 5

Executive Overview

Complete report .

Part of report ( %)

How useful was:
Data presented

Analyses

Recommendations

How useful was the report in these areas:

Alert you to new opportunities or approaches

Cover new areas not covered elsewhere

Confirm existing ideas

Meet expectations

Other

Which topics in the report were the most useful? Why?.

In what ways could the report have been improved?

8. Other comments or suggestions:

Name Title

Department

Company

Address

City State ZIP

Telephone Date completed

rChanli^youfoT your time ancC cooperation. M&S 633/01 12/89
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