Software Engineering Institute

A Data Specification for Software Project
Performance Measures: Results of a
Collaboration on Performance
Measurement

Mark Kasunic

July 2008

TECHNICAL REPORT
CMU/SEI-2008-TR-012
ESC-TR-2008-012

Software Engineering Process Management
Unlimited distribution subject to the copyright.

Carnegie Mellon



This report was prepared for the

SEI Administrative Agent
ESC/XPK

5 Eglin Street

Hanscom AFB, MA 01731-2100

The ideas and findings in this report should not be construed as an official DoD position. It is published in the
interest of scientific and technical information exchange.

This work is sponsored by the U.S. Department of Defense. The Software Engineering Institute is a federally
funded research and development center sponsored by the U.S. Department of Defense.

Copyright 2009 Carnegie Mellon University.
NO WARRANTY

THIS CARNEGIE MELLON UNIVERSITY AND SOFTWARE ENGINEERING INSTITUTE MATERIAL IS
FURNISHED ON AN "AS-1S" BASIS. CARNEGIE MELLON UNIVERSITY MAKES NO WARRANTIES OF
ANY KIND, EITHER EXPRESSED OR IMPLIED, AS TO ANY MATTER INCLUDING, BUT NOT LIMITED
TO, WARRANTY OF FITNESS FOR PURPOSE OR MERCHANTABILITY, EXCLUSIVITY, OR RESULTS
OBTAINED FROM USE OF THE MATERIAL. CARNEGIE MELLON UNIVERSITY DOES NOT MAKE
ANY WARRANTY OF ANY KIND WITH RESPECT TO FREEDOM FROM PATENT, TRADEMARK, OR
COPYRIGHT INFRINGEMENT.

Use of any trademarks in this report is not intended in any way to infringe on the rights of the trademark holder.

Internal use. Permission to reproduce this document and to prepare derivative works from this document for
internal use is granted, provided the copyright and "No Warranty" statements are included with all reproductions
and derivative works.

External use. This document may be reproduced in its entirety, without modification, and freely distributed in
written or electronic form without requesting formal permission. Permission is required for any other external
and/or commercial use. Requests for permission should be directed to the Software Engineering Institute at
permission@sei.cmu.edu.

This work was created in the performance of Federal Government Contract Number FA8721-05-C-0003 with
Carnegie Mellon University for the operation of the Software Engineering Institute, a federally funded research
and development center. The Government of the United States has a royalty-free government-purpose license to
use, duplicate, or disclose the work, in whole or in part and in any manner, and to have or permit others to do so,
for government purposes pursuant to the copyright license under the clause at 252.227-7013.



Table of Contents

Acknowledgements

Abstract

1 Introduction

2 Performance Measurement—Challenges

3 Performance Measures for Software Projects—Overview

3.1
3.2
3.3
3.4
3.5
3.6

Project Effort

Productivity

Project Duration

Schedule Predictability
Requirements Completion Ratio

Post Release Defect Density

4 Influence Factors for Software Projects—Overview

4.1
4.2
4.3
4.4
45
46
4.7
4.8
4.9

Size

Artifact Reuse
Project Type
Application Domain
Average Team Size
Maximum Team Size
Team Expertise
Process Maturity

Functional Requirements Stability

5 Using the Performance Measures and Influence Factors

6 Request for Feedback

Appendix: Benchmarks and Benchmarking

Glossary

References

i | CMU/SEI-2008-TR-012

10
12
13
15
17
18

19
22
28
38
39
44
47
49
51
56

59

63

65

71

81



ii | CMU/SEI-2008-TR-012



Acknowledgements

This publication is the result of many incremental pieces of writing and could not have been
accomplished without the involvement and contribution of our collaborators.

The following individuals participated on the team that developed the initial drafts of the
definitions that appear in this report. The drafts were discussed through face-to-face meetings and
by teleconference before being presented for additional review by other experts.

Kate Armel (QSM)

Michael Bragen (Software Productivity Research, LLC.)
Robert Floyd (Raytheon)

David Garmus (David Consulting Group)

Tim Hohmann (Galorath Incorporated)

Mark Kasunic (SED)

Arlene Minkiewicz (PRICE Systems)

Tony Rollo (ISBSG)

In addition to the individuals above, the following collaborators provided feedback and
participated in consensus-based document review workshops.

Carol Dekkers (4SUM Partners)
Khaled El Emam (University of Ottawa)
Eric Finch (PRTM)

Pekka Forselius (4SUM Partners)
Dennis Goldenson (SEI)

Thomas Lienhard (Raytheon)

Kristal Ray (Oracle)

Bob Weiser (Lockheed Martin)
David Zubrow (SED)

Thanks to Bill Novak of the SEI for his contribution to developing the definition for application
domain. Thanks also to Linda Parker Gates of the SEI who provided helpful comments on an
early version of the document.

The author would also like to thank Grant Bayne, Wolthart Goethert (SEI), Zhang Hefei
(Samsung), Ben Linders (Eriksson), Jim McCurley (SEI), Nandkumar Mishra (Patni Computer
Systems), Yogesh Naik (Patni Computer Systems), James Over (SEI), David Rogers (EDS), and

iii | CMU/SEI-2008-TR-012



Pradeep Waychal (Patni Computer Systems) for technical review of the final draft document.
Their thoughtful comments improved the quality of the report.

Thanks to Dave Zubrow, manager of the Software Engineering Measurement & Analysis Group
(SEMA), for developing the original idea and impetus that led to this work. Thanks to Bill
Peterson, director of the SEI’s program on Software Engineering Process Management (SEPM),
who provided strong and visible support for this endeavor. Thanks to Bob Fantazier for his able
graphic design support. Last but not least, thanks to Erin Harper and Barbara White for their
excellent editorial support.

iv | CMU/SEI-2008-TR-012























































































































































































































































































REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington
Headquarters Services, Directorate for information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to

the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY 2. REPORTDATE 3. REPORT TYPE AND DATES

(Leave Blank) July 2008 COVERED
Final

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
A Data Specification for Software Project Performance Measures: Results of a Collaboration FA8721-05-C-0003
on Performance Measurement

6. AUTHOR(S)
Mark Kasunic

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8.  PERFORMING ORGANIZATION
Software Engineering Institute REPORT NUMBER
Carnegie Mellon University CMU/SEI-2008-TR-012
Pittsburgh, PA 15213

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING
HQ ESC/XPK AGENCY REPORT NUMBER
5 Eglin Street ESC-TR-2008-012
Hanscom AFB, MA 01731-2116

11. SUPPLEMENTARY NOTES

12A DISTRIBUTION/AVAILABILITY STATEMENT 12B DISTRIBUTION CODE
Unclassified/Unlimited, DTIC, NTIS

13. ABSTRACT (MAXIMUM 200 WORDS)
This document contains a proposed set of defined software project performance measures and influence factors that can be used by
software development projects so that valid comparisons can be made between completed projects. These terms and definitions were
developed using a collaborative, consensus-based approach involving the Software Engineering Institute's Software Engineering
Process Management program and service provider and industry experts in the area of software project performance measurement.
This document will be updated over time as feedback is obtained about its use.

14. SUBJECT TERMS 15. NUMBER OF PAGES
Operational definitions, data specification 99

16. PRICE CODE

17. SECURITY CLASSIFICATION OF 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION | 20. LIMITATION OF
REPORT OF THIS PAGE OF ABSTRACT ABSTRACT
Unclassified Unclassified Unclassified uL

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89) Prescribed by ANSI Std. Z39-18

298-102






