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	Section
	Field Description
	Response

	I. Submitter Info
	Name
	Rita Creel

	
	Contact Information
	(703) 633-5634, rita.creel@aero.org
The Aerospace Corporation
15049 Conference Center Drive CH1-420
Chantilly, VA  20152

	
	Current Date
	June 24, 2002

	
	Is Data Releasable?
	Organizations cannot be identified.

	II. Project / Organizational Overview
	Name and Description
	This sub-project was involved in developing mission control equipment for a communications satellite system.

	
	Organization
	Large aerospace firm involved in all aspects and phases of the space systems life cycle.

	
	Experience Report Timeframe
	Approximately 1991 through 1993.

	
	Project Timeframe
	Began in mid-80s and is ongoing.

	
	Application Domain
	Command and control for satellite communications systems.

	
	Life Cycle Information
	Life cycle model:  Waterfall, with some aspects of incremental development.
Phase or activity:  Software qualification testing.

	
	Type of Effort
	New product development.

	
	Focus of Measurement
	Users of the measurement results included mid-level managers and customers.  Measurement is used for project management (to assess readiness for test).

	
	Relative Size
	Size: 
Very Large (> 1,000 KSLOC)

· 
· 
· 
· 

Nominal size range for organization unknown. (Note: organization no longer exists due to restructuring.)

	
	Staffing Level
	Peak number of staff on project and range of staffing levels for organization unknown. (Note: organization no longer exists due to restructuring.)

	III. Measure Overview
IV. 
	List of measure specifications 
	We use the measure Test Procedure Maturity (see detailed specification) to evaluate the development of 80 test procedures to obtain a weekly assessment of progress and suitability for use in requirements verification.

Base Measures include:

1. Total number of requirements allocated to test procedure (TotReqts)

2. Number of requirements from (1) for which all steps (execution, data collection, and data analysis) are complete (ReqtswVerSteps)

3. Number of requirements from (1) for which verification criteria are consistent with the requirement (ReqtswVerCriteria)

4. Number of requirements from (1) for which all steps are complete AND all verification criteria are consistent (ActualReqtsVerifiable)

5. Planned number of requirements verifiable (PlannedReqtsVerifiable) 

(Note: The response to questions 2-4 above would be YES or NO for EACH requirement.)

	
	Motivation for measurement
	Customers and project management could not determine progress of test procedure development (if test procedure development was nearing completion).

	V. Measurement Costs
	Start-up Effort or Cost
	Three person-weeks to develop, brief, and refine measure.
Two person-weeks to set up spreadsheet/database for data entry.
Two person-hours to train in use of the measure.

	
	Effort or Costs to Perform Measurement
	Data collection: Part of existing quality review; no additional effort expended
Data entry: 15-20 minutes per reviewed test procedure, for approximately 80 test procedures

Report generation: 5 minutes per test procedure, plus 2-3 hours to produce overview reports and briefing charts, when necessary.
 (Note: Not all test procedures were briefed every week; most weeks, 15 or fewer test procedures were featured.)

	VI. Benefits
	Narrative on Benefits of Using the Measure
	The program office needed a way to determine when test procedures would be ready for use in requirements verification (i.e., software qualification).

· 
· 
· 
· 
· 
Initially, the only progress and quality information the program office had consisted of guesses as to each test procedure’s percent complete along with a set of comments against the test procedure.
The Test Procedure Maturity Measure provided the following benefits to supplier and acquirer management:

· Ability to gauge how long it would take to complete procedure development
· Quantitative representation of test procedure maturity, in terms of requirements verification readiness

· Quantitative targeting of weak areas in individual test procedures and in test procedures across the board (e.g., Are there weaknesses in test and analysis steps, or particular functional areas in the system?)
Ability to define and use quantitative decision criteria: “When a test procedure receives a 90% maturity rating, we deem it ready for use in test.”

	
	Quantitative Benefits
	Quantification of test development progress was determined.  Return on investment was not explicitly calculated (did have significant return from not starting testing prematurely).

	VII. Enablers
	Narrative on What Enabled this Measure to be Used Successfully
	· Support from acquirer and supplier management


· Ease of implementation

· No cost to supplier

· Minimal additional cost to acquirer
· Immediate, visible improvement: reliable status information was available for the first time since the test program began

	VIII. Cautions
	Narrative on Cautions in Using the Measure
	Measure must NOT be used to penalize or reward test procedure developers
.

The 90% rating was decided upon based on project-specific needs, schedule concerns, and the ability to fold the remaining 10% into other tests.  Other projects will need to develop their own “threshold” value.
Other factors must be considered in determining test readiness (test equipment readiness, personnel availability, test procedure interdependencies, results of prior tests, etc.).

	IX. Suggested Changes or Enhancements
	Narrative on What You Might Change or Enhance for these Measures
	Change already made:

· Extended use to tracking actual requirements verification progress.

Suggested additional changes:
· Collection or analysis process: devise better approach for requirements whose verification is spread across several test procedures.

· Measure definition: refine definition to include contextual information and test procedure interdependencies; refine to incorporate use cases in addition to requirements.

· Measurement reports: perhaps provide additional views (e.g., view of test readiness with respect to system functions that cut across test procedures).

· Expand use to other projects and to system-level verification activities.


