
SMC-TR-05-20 AEROSPACE REPORT NO.
TR-2005(8550)-1

Software Acquisition Best Practices Tutorial

30 September 2005

Prepared by

S. ESLINGER and M. A. RICH
Software Engineering Subdivision
Computer Systems Division

R. J. ADAMS, and K. L. OWENS
Software Acquisition and Process Department
Software Engineering Subdivision

Prepared for

SPACE AND MISSILE SYSTEMS CENTER
AIR FORCE SPACE COMMAND
2430 E. El Segundo Boulevard
Los Angeles Air Force Base, CA 90245

Engineering and Technology Group

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED

TH AEOPC



This report was submitted by The Aerospace Corporation, El Segundo, CA 90245-4691, under Con-
tract No. FA8802-04-C-0001 with the Space and Missile Systems Center, 2430 E. El Segundo Blvd.,
Los Angeles Air Force Base, CA 90245. It was reviewed and approved for The Aerospace Corpora-
tion by Mary A. Rich, Principal Director, Software Engineering Subdivision, Computer Systems
Division. Michael Zambrana was the project officer for the Mission-Oriented Investigation and
Experimentation (MOIE) program.

This report has been reviewed by the Public Affairs Office (PAS) and is releasable to the National
Technical Information Service (NTIS). At NTIS, it will be available to the general public, including
foreign nationals.

This technical report has been reviewed and is approved for publication. Publication of this report
does not constitute Air Force approval of the report's findings or conclusions. It is published only for
the exchange and stimulation of ideas.

Mcaembrana
SMC/AXE



Form Approved
REPORT DOCUMENTATION PAGE OMB No. 0704-0188

Public reportng b urden for this collection of Jnfonriation is estinated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathenng and rrtint aning the data needed, and co et ng and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this
collection of infornation, including suggestions for reducing this burden to Departmen! of Defense. Washington Headquarters Services, Directorate for inforration Operations and
Reports (0704.0188). 1215 Jefferson Oavis Highway. Suite 1204, Arlington. VA 22202-4302. Respondents should be aware that notwithstanding any other provision 01 law, no person
shall be Subject to any penalty for falling to comply with a collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM
TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
30/09/05

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

5b. GRANT NUMBER

Software Acquisition Best Practices
5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

S. Eslinger, R. J. Adams, K. L. Owens, and M. A. Rich 5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER

The Aerospace Corporation
El Segundo, CA 90245-4691

TR-2005(8550)-I

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)
Space and Missile Systems Center SMC
Air Force Space Command
2450 E. El Segundo Blvd. 11. SPONSOR/MONITOR'S REPORT

Los Angeles Air Force Base, CA 90245 NUMBER(S)

SMC-TR-05-20
12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited.

13. SUPPLEMENTARY NOTES

14. ABSTRACT

This tutorial presents a comprehensive set of software acquisition best practices that have been defined based
on experience with numerous software-intensive space system acquisitions. The tutorial covers these software
acquisition best practices in chronological order through each phase of the National Security Space acquisition
life cycle. It addresses important software acquisition best practices that must be carried out by program offices
throughout the acquisition life cycle, from program inception through retirement. This tutorial was presented at
the Space Systems Engineering and Risk Management Symposium in October 2005.

15. SUBJECT TERMS
software; software acquisition; software engineering; best practices

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER 19a. NAME OF
OF ABSTRACT OF PAGES RESPONSIBLE PERSON

Suellen Eslinger

a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE

84 NUMBER (include area
UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED code)

(310)336-2906

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Sid. 239.18



H1



Acknowledgements

Development of the Software Acquisition Best Practices Tutorial and preparation of this report was
funded by the Software Acquisition task of the Mission-Oriented Investigative Experimentation
(MOLE) research project.

iii



iv



Foreword

Proposed changes in acquisition policy over the past few years have recently been solidified with the
establishment of new versions of DODD 5000.1 and DODI 5000.2, a new capability-based process for
requirements generation, and new acquisition policy specific to National Security Space (NSS) systems
(NSS 03-01). Many mandates requiring use of acquisition reform practices defined during the 1990s
have been lifted or modified (e.g., prohibitions against use of military standards, restrictions on quantity
and type of technical deliverable documentation, contractor Total System Performance Responsibility).
When these changes began to be implemented, programs supported by The Aerospace Corporation
began seeking guidance on the "right" course of action for acquiring complex, software-intensive
systems. This situation provided the opportunity for identifying and implementing a comprehensive set
of software acquisition best practices as part of this new acquisition environment.

Software acquisition best practices, by definition, are practices that have been identified through
experience as being significant contributors to the successful acquisition of software-intensive systems.
A comprehensive set of best practices must provide a consistent and integrated approach to software
acquisition throughout the acquisition life cycle, both pre- and post-contract award. In addition, because
software always exists within the context of the system, the software acquisition best practices must be
consistent and integrated with a comprehensive set of system acquisition best practices. Finally, the set
of best practices must be suitable for acquiring today's complex software systems that will be developed
using the latest software development process and product technologies.

A comprehensive set of software acquisition best practices has been defined, based on experience with
numerous software-intensive space system acquisitions over 20 years, as part of the Aerospace Mission-
Oriented Investigation and Experimentation (MOIE) research effort (Software Acquisition Task). This
tutorial covers these software acquisition best practices in chronological order through each phase of the
NSS acquisition life cycle. It addresses important software acquisition best practices that must be
carried out by program offices throughout the acquisition life cycle, from program inception through
retirement. Practical information is provided to enable the immediate application of the best practices
to programs. Other sources of best practices from the DOD community are also discussed.

The target audience for this tutorial is anyone responsible for acquiring, or supporting the acquisition
of, space systems containing complex, mission-critical software. Note that the tutorial is not targeted
solely to software specialists. Also, while the authors developed these software acquisition best
practices while working in the space systems domain, the best practices can be applied to all large,
complex software-intensive systems in domains requiring high reliability and integrity.

This tutorial has been presented in numerous forums. The version of the tutorial in this technical report
is that presented at the Space Systems Engineering and Risk Management Symposium in October 2005.
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