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The Incremental Commitment Spiral Model: Phased View

Feasibility Evidence Description Content

Evidence provided by the developer and validated by independent experts that, if 
the system is built to the specified architecture, it will:

 h Satisfy the requirements: capability, interface, level of service, and evolution

 h Support the operational concept

 h Be buildable within the budgets and schedules in the plan

 h Generate a viable return on investment

 h Generate satisfactory outcomes for all of the success-critical stakeholders

 h Resolve all major risks by treating shortfalls in evidence as risks and 
covering them by risk management plans

 h Serve as a basis for stakeholders’ commitment to proceed

ICSM Life-Cycle

Phases

Activities

Concurrent risk- and

opportunity-driven

growth of system

understanding and

definition

Initial scoping Concept

definition

Investment

analysis

System life-cycle

architecture and

ops concept

Build-to

increment plans

and specifications

NDI, outsource

partner selections

Increment 1 

Development

Increment 2 

Foundations

rebaseline

Increment 1 

Operations and

Production

Increment 2

Development

Increment 3

Foundations

rebaseline

...

...

...

... ... ... ... ...

Acceptable

Negligible

Adjust scope, priorities, or discontinue

Feasibility

Evidence

High, but

addressable

Too high,

unaddressable

Evaluation of evidence

of feasibility to proceed

Stakeholder review

and commitment

ECR =
Exploration

Commitment

Review

VCR =
Valuation

Commitment

Review

FCR =
Foundations

Commitment

Review

OCRn =
Operations

Commitment

Reviewn

DCRn =

Development

Commitment

Reviewn

ICSM Anchor

Points
ECR

Stage I: Incremental Definition

Stage II:

Incremental Development,

Operations and Production

Exploratio
n

Valuatio
n

Foundatio
ns

Deve
lopment 1

Foundatio
ns 2

Operatio
ns

and Productio
n 1

(O
&P) 1

Deve
lopment 2

Foundatio
ns 3

VCR FCR DCR1
OCR1
DCR2

Risk? Risk? Risk? Risk? Risk?

Reprinted with permission from Human-System Integration in the System Development 

Process, 2007 by the National Academy of Sciences, Courtesy of the National Academies 

Press, Washington, D.C.

https://www.pearson.de/9780132883061


Incremental Commitment Spiral Model,
The: Principles and Practices for

Successful Systems and Software

Table of Contents

Contents

Foreword

Preface

About the Authors

Prologue

Chapter 0 Introduction

0.1 A World of Change

0.2 Creating Successful 21st-Century Systems

0.3 ICSM Distilled

0.4 Using the ICSM

0.5 Incremental ICSM Adoption Approaches

0.6 Examples of ICSM Use

0.7 How ICSM Might Have Helped a Complex Government

Acquisition (healthcare.gov)

References

Part I: The Four ICSM Principles

Chapter 1 The First Principle: Stakeholder Value-Based

Guidance

1.1 Failure Story: The Too-Good Road Surface Assessment Robot

1.2 Success Story: The Hospira Next-Generation Intravenous Medical

Pump

https://www.pearson.de/9780132883061


Table of Contents

1.3 The Fundamental System Success Theorem and Its Implications

1.4 The System Success Realization Theorem and Its Implications

References

Chapter 2 The Second Principle: Incremental Commitment and

Accountability

2.1 A Failed Total-Commitment Project: Bank of Americas

MasterNet

2.2 A Successful Incremental-Commitment Project: The TRW Software

Productivity System

2.3 The Two Cones of Uncertainty and the ICSM Stages I and II

2.4 Alternative Incremental and Evolutionary Development Models

2.5 Development as C[sup(2)]ISR

References

Chapter 3 The Third Principle: Concurrent Multidiscipline

Engineering

3.1 Failure Story: Sequential RPV Systems Engineering and

Development

3.2 Success Story: Concurrent Competitive-Prototyping RPV Systems

Development

3.3 Concurrent Development and Evolution Engineering

3.4 Concurrent Engineering of Hardware, Software, and Human

Factors Aspects

3.5 Concurrent Requirements and Solutions Engineering

References

Chapter 4 The Fourth Principle: Evidence- and Risk-Based

Decisions

4.1 Failure Story: The Unaffordable Requirement

4.2 Success Story: CCPDS-R

4.3 Feasibility Evidence as a First-Class Deliverable

4.4 How Much of Anything Is Enough?

https://www.pearson.de/9780132883061


Table of Contents

4.5 Summing Up the Principles

References

Part II: ICSM Life Cycle and Stage I: Incremental

Definition

Chapter 5 The ICSM Life Cycle

5.1 ICSM Life Cycle

5.2 Comparison of ICSM to Other Life-Cycle Models

5.3 Stage I: Deciding Why, What, When, Who, Where, How, and How

Much

5.4 ICSM Case Study

Chapter 6 Exploration Phase

6.1 What Is the Exploration Phase?

6.2 What Are the Potential Pitfalls during Exploration?

6.3 Potential Major Risks to Watch for at the End of Exploration

6.4 How Exploration Scales from Small to Large, Complex Systems

6.5 Role of Principles in Exploration Activities

6.6 Exploration for the MedFRS Initiative

Chapter 7 Valuation Phase

7.1 What Is the Valuation Phase?

7.2 What Are the Potential Pitfalls during Valuation?

7.3 Major Risks to Watch for at End of Valuation

7.4 How Valuation Scales from Small to Large, Complex Systems

7.5 Role of Principles in Valuation Activities

7.6 Valuation for the MedFRS Initiative

Chapter 8 Foundations Phase

8.1 What Is the Foundations Phase?

8.2 What Are the Potential Pitfalls during Foundations?

8.3 Major Risks to Watch for at the End of Foundations

8.4 How Foundations Effort Scales from Small to Large, Complex

https://www.pearson.de/9780132883061


Table of Contents

Systems

8.5 Role of Principles in Foundations Activities

8.6 Foundations for the MedFRS System of Systems

8.7 Stage I Summary

Reference

Part III: Stage II: Incremental Development and Evolution

Chapter 9 Development Phase

9.1 What Is the Development Phase?

9.2 Ready to Release?

9.3 What Are the Potential Pitfalls during Development?

9.4 Major Risks to Watch for during Development

9.5 How Development Scales from Small to Large, Complex Systems

9.6 Role of Principles in Development Activities

9.7 MedFRS Development

Reference

Chapter 10 System Production and Operations

10.1 What Is Production?

10.2 What Are the Potential Pitfalls during Production?

10.3 Major Risks to Watch for during Production

10.4 What Is the Systems Operations Phase?

10.5 What Are the Potential Pitfalls during Operations?

10.6 Major Risks to Watch for during Operations

10.7 Production and Operations for the MedFRS Initiative

10.8 Stage II: Summary

Part IV: Applying ICSM to Your Organization

Chapter 11 ICSM Patterns and Common Cases

11.1 ICSM Patterns

11.2 ICSM Common Cases

11.3 Common Case Examples

https://www.pearson.de/9780132883061


Table of Contents

11.4 Summary: The ICSM Common Cases Overview

References

Chapter 12 ICSM and Your Organization

12.1 Leveraging Your Current Process Investments

12.2 Maximizing the Value of Your Organizational Knowledge

12.3 Where the Impact Is

References

Chapter 13 Evidence-Based Life-Cycle Management

13.1 Motivation and Context

13.2 Commitment Review Process Overview

13.3 Feasibility Evidence Description Development Process

13.4 Evaluation Framework for the FED

13.5 Example of Use

13.6 Applicability Outside ICSM

References

Chapter 14 Cost and Schedule Evidence Development

14.1 A Review of Primary Methods for Cost and Schedule Estimation

14.2 Estimations and the ICSM

14.3 The Bottom Line

References

Chapter 15 RiskOpportunity Assessment and Control

15.1 The Duality of Risks and Opportunities

15.2 Fundamentals of Risk-Opportunity Management

15.3 Risk Management within ICSM

15.4 Risk and Opportunity Management Tools

15.5 Using Risk to Determine How Much Evidence Is Enough

References

Afterword

Appendix A: Evidence Evaluation Framework

https://www.pearson.de/9780132883061


Table of Contents

Appendix B: Mapping between ICSM and Other

Standards

Appendix C: A Value-Based Theory of Systems

Engineering

Index

https://www.pearson.de/9780132883061

