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Foreword

This document is controlled by the Space Station Biological Research Project (SSBRP) National Aeronautics and Space Administration (NASA) Ames Research Center (ARC), Moffett Field, California.  Upon approval, the document will be placed under the control of the SSBRP Software Review Board (SRB).

Copies of this document may be obtained on the SSBRP Software Document server maintained by the SRB.
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Section 1. INTRODUCTION

This Software Measurement Plan was developed by Intrinsyx Technologies Corporation (Intrinsyx) under subcontract to Lockheed Martin, Contract Number NAS2-02090, for the National Aeronautics and Space Administration (NASA) Ames Research Center (ARC) Space Station Biological Research Project (SSBRP).

This document is subject to all applicable NASA restrictions for release, distribution, dissemination, and export control.

1.1. SCOPE

This plan defines measurements for the to the SSBRP software development projects. It incorporates general measurement requirements defined for all SSBRP software development projects.

1.2. References

· ITC-BRP-03-0025 – SSBRP Measurement and Analysis Procedure

Section 2. Plan

2.1. SSBRP Information Needs

SSBRP information needs have been identified as a result of stakeholder brainstorming as recorded in Appendix A. These information needs focus primarily on the attainment of milestone, cost, and quality objectives.

2.2. SUBProject-Specific Information Needs

Subproject-specific information needs, if any exist, are documented in the subproject’s Software Development Plan.

2.3. Base and Derived Measures and Indicators

Appendix B lists the derived measures and indicators that have been selected to address the project’s specific information needs. It also briefly describes the rationale for these selections.

The base measures that contribute to the construction of the derived measures are described in the measurement specifications in Appendix C. The measurement specifications are for derived measures, and include details of the base measures needed to construct them and how the base measures are to be collected.

The measurement specifications in Appendix C include information on how the analysis of the identified measures addresses SSBRP and subproject information needs.

2.4. Schedule


[image: image3.wmf]Date

Description

18-Feb

Complete briefing of SSBRP staff in PSM method

3-Mar

Identify SSBRP-wide generic project issues, risks, and goals

10-Mar

Prioritize concerns and select SSBRP-wide measures

15-Jul

Distribute Procedure and Plan for Review

21-Jul

Review and approve Procedure and Plan

21-Jul

Identify project-specific issues, risks, and goals and select 

CDS measures

21-Jul

Identify SSBRP Measurement Analyst

31-Jul

Identify and document process changes necessary for 

measurement

1-Aug

Begin collection of data for 

low-hanging

 measures

15-Aug

Report first analysis of SSBRP-wide measurement data

22-Aug

Review and update SSBRP Measurement Plan

15-Aug

Begin collection of data for 

all

 identified measures

29-Aug

Report second analysis of SSBRP-wide measurement data, 

first analysis of project-specific data

29-Sep

Report second analysis of project-specific, and third analysis 

of SSBRP-wide, measurement data

29-Sep

Review and update SSBRP and project-specific 

Measurement Plans

31-Oct

Report analysis of project-specific, and SSBRP-wide, 

measurement data

Last Friday 

Each Month

Report analysis of SSBRP and Project measurement data

Quarterly & 

Major 

Milestones

Review and update SSBRP and project Measurement Plans


2.5. Estimates

Data collection will require modifications to some processes and tools. Effort will depend on the measures selected. Tool changes will require the most effort, depending on complexity of the measurement data needed, customizability of the tools(s), and skill level of the tool smith. Customization of MS Project, RTM, Clear Case, and Clear Quest are the most likely needs, and could range from 2-10 FTE days each. These estimates need to be refined by the tool smiths, and compared with the cost of consulting services or other resources.

The Measurement Analyst (MA) will require about 1/2 FTE Engineer. This may be spread over several people with expertise in different measurement categories – but there will need to be a single MA to analyze the entire suite of measurements.

2.6. Resources

A MS Windows environment will be needed to run the PSM Insight tool. Virtual PC running on a MAC is a reasonable alternative to a PC. Depending on the report format chosen, a color printer with transparency capability, plus related supplies and support may be needed. If reports will be produced only electronically, this will not be necessary.

The PSM Insight tool is available without cost. More elaborate tools for analysis will require additional investment, but can be deferred until the measurement program gets on its feet.

2.7. Responsibilities

SSBRP Software Managers and Technical Leads are responsible for:

· Identifying information needs for the measurement program and their project,

· Assuring planned measurement data is collected, and

· Acting upon the results and recommendations of the Measurement Analyst(s).

Team members are responsible for collected and reporting the assigned data by following revised procedures

The Measurement Analyst(s) are responsible for processing the reported data, generating and distributing to stakeholders the planned reports.

2.8. Risks

Table 1. Measurement Program Risks

	Description
	Probability
	Impact
	Probable Impact

	Additional loss of productivity during the initial phase of introducing the measurement program, as a result of difficulties in tailoring the tools to collect the required data
	0.5
	Loss of about 1 FTE month
	0.5 FTE month

	Organizational inertia will slow the achievement of the schedule, or even derail the measurement program
	0.90
	The impact would be delay of the program until the inertia is overcome – perhaps indefinitely
	6 months or more


Utilizing the Process Engineers made available through the EPG/CMMI Pilot Project Support will mitigate the loss of productivity. Impact on development personnel is eased to about .25 FTE for August and September only – until a Measurement Analyst role is staffed for the new fiscal year.

Inertia will be mitigated by the application of management attention to measurement activities.

2.9. Assurance

In the absence of a software assurance program, the management team will be required to assure the schedule is kept on track and the analysis reporting is institutionalized. If the right information needs are identified and the right measures selected to gauge them, this should not be difficult – the information will create demand for itself.

2.10. Cost

Initial cost of the measurement program will be approximately 428 FTE hours. Ongoing costs will be about 40 hours per month (or approximately 8 hours per week).

This is based on the following estimates:

Table 2. One-time Costs

	Activity
	# People
	Hrs/Person
	Total Hrs

	PSM Briefing
	25
	1
	25

	Issues Brainstorming and Prioritizing
	25
	2
	50

	Measure Selection 
	25
	1
	25

	Measurement Planning
	4
	8
	32

	Procedure Planning and Modification
	5
	40
	200

	Training for Analyst(s)
	4
	24
	96

	
	
	Total
	428


Table 3. Recurring Costs

	Activity
	Hrs/Month (unloaded)

	Measurement Analyst(s)
	32

	Management Team
	8

	Total
	40


2.11. Interfaces Among Stakeholders

Stakeholders participate in the following ways:

1) Providing input by identifying information needs during the planning phase, 

2) providing feedback to analysis reports and at periodic reviews and updates to the measurement plan, and

3) receiving analysis reports addressing their information needs.

2.12. Environment and Infrastructure

A number of changes will be required in the project and SSBRP infrastructures to facilitate measurement. In addition to the obvious cultural change of making decisions using quantitative information, the following procedural changes will be required.

1) Personnel must be trained in measurement principles and in their role in the measurement program.

2) A qualified primary Measurement Analyst must be identified and provided with the incentives, resources, and training to perform the task well.

3) Managers must incorporate reviews of measurement data in their routine activities and meetings.

4) Generally, incentives must be installed and maintained to encourage the evolution of a quantitative management program.

2.13. Training

In addition to the PSM briefing already provided, materials need to be developed to train new employees and stake holders. This could be in the form of OJT or a self-paced package with mentoring by the Measurement Analyst.

The primary Measurement Analyst will probably require some formal or informal self-paced training in PSM.

2.14. Glossary

A measurement glossary is included in the PSM Guide. There are no special measurement terms in this plan.

2.15. Change Procedure

Changes to this plan are to be made through the review and update process described in the text. Approval of the Software Task Order Manager for SSBRP is required for all changes. All changes shall be described in detail and recorded in the RECORD OF REVISIONS section. Approval of changes may be made electronically and so annotated in the on-line copy. A record of the approval must be kept for process auditing purpose

Appendix A Raw Input: Goals, Issues, and Risks

Brainstorming sessions were held February 24 & 26, 2003 to identify initial SSBRP-wide concerns. Participants were Dave Pletcher, SW Task Order Manager, Arshad Mian & Susanne Moran (President/CEO and Chief Technology Officer of Intrinsyx Technologies, respectively), and Rob Robason (Process Engineer and acting Measurement Analyst). Full content of the results of that brainstorming appear below, categorized by information category, and with similar concerns grouped together as much as practical.

In the tables, G/I/R indicate type of concern: Goal, Issue, or Risk.

	Category
	Type (G/I/R)
	Description

	Schedule & Progress
	R
	HHR Laptop Display late

	
	R
	HHR SW schedule late

	
	R
	LSG SW schedule dependent upon HHR SW Development

	
	R
	HHR SW delivery content (SPRS fixed)

	
	G
	Deliverables submitted on time

	
	G
	CCU deliverables on schedule

	
	G
	Incubator Display SW on time, individual milestones met

	
	R
	Implement what we promised – CDS, UPA, HHR

	
	g
	SW verification of displays – complete on time

	
	G
	CDS complete to support next mission

	
	G
	Project estimates for each fiscal year accurate (x%?

	
	
	Subtopics discussed:

Issue Tracking

Inch-stones Planned vs. Actual

Earned Value & methods of estimating 
(e.g.: EV( ((( PECT)( PTE)(TC, where:
PECT ( Planned Effort for Completed Tasks, and
PTE ( Planned Total Effort,
TC ( Total Cost

Dependency Details: exactly What & When

WBS level of detail

Well defined criteria for completion of each task
(e.g. completion of peer review of work products, and resolution of identified defects, prior to taking completion)


	Resources & Cost
	G
	SW Sustaining Engineering – Setup @ ARC, Post HHR #2 Delivery

	
	I
	No real roadmap for sustainment

	
	G
	Develop Sustaining Engineering Plan that includes GSE, Training, Flight SW.

	
	I
	[in]Adequate funding for tools

	
	G
	Obtain complete set of GFE to support SSBRP

	
	G
	HHR Trainer planned out.

	
	G
	Establish credible Trainer plan

	
	I
	Compatibility of Ames with other NASA centers/codes goals and timelines

	
	I
	Excessive amount of documentation required [from] SW development with limited time for both writing and coding


	Growth & Stability
	I
	No continuing buy-in by NASA over various projects

	
	I
	No buy-in by NASA of priority of tasks [unpredictable payload sequencing]

	
	I
	Not always kept in the loop about HHR changes.

	
	I
	Video Processing and Cataloging not funded for TSC (TSC not done)

	
	G
	HHR acceptable to Crew Training (CT)

	
	G
	Incubator SW Display acceptable to CT

	
	G
	CCU meets CT expectations

	
	I
	No risk management plan

	
	G
	Defend TSC development trade study (CDS vs. TReK)

	
	I
	Lack of understanding by providers of funding of the technical complexity & scope

	
	G
	Establish PRIN Review and Approval Process (that works)


	Product Quality
	I
	BRP has no bona fide SQA capability

	
	i
	Rift between segments [codes/centers] in NASA & contractor as to quality/verification

	
	r
	HHR SW not meeting program requirements

	
	r
	HHR Laptop SW does not meet requirements

	
	r
	Unclear requirements – requirements “leap” [beyond churn]

	
	r
	Requirements – are they correct? CDS, UPA, HHR TV


	Development Performance
	G
	Will the Process Engineers solve the problem?

	
	g
	[Achieve] CMMI [Maturity] Level 2

	
	g
	Standardize document formats


	Technical Adequacy
	I
	Unclear how various future video, voice, data infrastructure will be configured

	
	r
	Final integration – Host/Habitat/Ground/ISS UPA

	
	r
	International partners – are we on the same track/wavelength [inter-team technical communication?]

	
	i
	Too many developers [System is too segmented – adding complexity]


	Additional Notes [Parking Lot]
	i
	All projects are delayed – uncertain implementation [as a result of Columbia accident]

	
	i
	HHR – [trying/required to] fix Boeing’s problems

	
	r
	There are different concerns with acquired SW than with that developed in-house. These relate to visibility into the progress of the project for acquired SW.


Appendix B Rationale for Selection of Measures

In the Measure column below, an asterisk (*) indicates the implementation of a measure has been deferred.

Schedule and Progress

	Measure
	Information Needed

	Milestone Dates
	What activities, events, or products are on time, ahead of schedule, or behind schedule?

What is the expected completion date of the project?

Is the plan’s estimated schedule proving to be accurate?

	Critical Path Performance*
	Has the critical path been altered?

What actions should be taken due to changes in the critical path?

What critical path activities are being impacted?

Which critical activities are most prone to schedule slips?

Has there been a change in the amount of slack time?

	Requirements Status
	Are the requirements being tested as scheduled?

Is implementation of the requirements behind or ahead of schedule?

	Change Request Status*
	How many change requests have impacted the product?

Are change requests being implemented at a sufficient rate to meet the schedule?

Is the trend of new change requests decreasing as the project nears completion?

	Component Status*
	Are components completing development activities as scheduled?

Is the planned rate of completion realistic?

What components are behind schedule?

	Test Status*
	Is test progress sufficient to meet the schedule?

Is the planned rate of testing realistic?

What functions have been tested or are behind schedule?

	Action Item Status*
	Are high priority action items being resolved quickly?


Resources and Cost

	Measure
	Information Needed

	Effort
	Are development resources being applied according to plan?

Are certain tasks or activities taking more or less effort than expected?

	Earned Value*
	Are costs in line with progress?

Are project costs in accordance with budgets?

What is the projected completion cost?

What WBS components or tasks have the greatest variance?

Can the project be completed on time?

	Resource Availability*
	Are key resources available when needed?

Is the availability of support resources impacting progress?


Product Size and Stability

	Measure
	Information Needed

	Requirements
	Have the requirements allocated to each incremental delivery or increment changed?

How much has functionality changed? 

What components have been affected the most?

Is the number of requirements growing? If so, at what rate?

	Interfaces*
	How many interfaces need to be implemented and tested?

How much has the approved system baseline changed?

	Classes
	How accurate was the project size estimate on which the schedule and effort plans were based?

How much has the project size changed? 

In what components have changes occurred?

Has the size allocated to each increment changed?

	Lines of Code
	How accurate was the project size estimate on which the schedule and effort plans were based?

How much has the project size changed? 

In what components have changes occurred?

Has the size allocated to each increment changed?


Product Quality

	Measure
	Information Needed

	Defects
	How many (critical) defects have been reported for each component?

Do defect reporting and closure rates support the scheduled completion date of integration and test?

What components have a disproportionate amount of defects, and therefore require additional testing, review, or are candidates for rework?

	Technical Performance*
	Is the system able to perform all required functions within the specified system response time?

	Complexity
	How many complex components exist in this project?

What components are the most complex?

What components should be subject to additional testing or reviews?

What is the minimum number of test cases required to test the logical paths through the component?

	Throughput*
	To what extent do individual components contribute to or adversely impact system throughput?

Where are the bottlenecks?

Do throughput estimates appear reasonable? Have large increases occurred?

Can the design handle the required amount of materials or data in the allocated time?

Can the design handle additional materials or data after delivery?

Will the I/O resources allow increases in data traffic flow?


Process Performance

	Measure
	Information Needed

	Process Audit Findings
	How closely is the project following the defined processes?

Will the Computer and Data Systems Project achieve its process improvement objectives?

	Defect Containment*
	Are our processes effective in detecting errors early and in fixing them at minimal cost?

	Peer Review Effectiveness*
	Are peer reviews worth the effort we put into them.

Are we reviewing the right work products?


Appendix C Measurement Specifications

The following pages contain the Measurement Specifications for the measures referred to in this plan.
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		Date		Description

		17-Feb		Complete briefing of SSBRP staff in PSM method

		2-Mar		Identify SSBRP-wide generic project issues, risks, and goals

		9-Mar		Prioritize concerns and select SSBRP-wide measures

		14-Jul		Distribute Procedure and Plan for Review

		20-Jul		Review and approve Procedure and Plan

		20-Jul		Identify project-specific issues, risks, and goals and select CDS measures

		20-Jul		Identify SSBRP Measurement Analyst

		30-Jul		Identify and document process changes necessary for measurement

		31-Jul		Begin collection of data for low-hanging measures

		14-Aug		Report first analysis of SSBRP-wide measurement data

		21-Aug		Review and update SSBRP Measurement Plan

		14-Aug		Begin collection of data for all identified measures

		28-Aug		Report second analysis of SSBRP-wide measurement data, first analysis of project-specific data

		28-Sep		Report second analysis of project-specific, and third analysis of SSBRP-wide, measurement data

		28-Sep		Review and update SSBRP and project-specific Measurement Plans

		30-Oct		Report analysis of project-specific, and SSBRP-wide, measurement data

		Last Friday Each Month		Report analysis of SSBRP and Project measurement data

		Quarterly & Major Milestones		Review and update SSBRP and project Measurement Plans
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