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	Section
	Field Description
	Response

	I. Submitter Info
	Name
	Phillip Sperling

	
	Contact Information
	Ph: 580-351-6264

sperlips@fssec.army.mil
111 C Avenue

Lawton, Ok  73501

	
	Current Date
	25 October 2002

	
	Is Data Releasable?
	Only releasable data is provided.

	II. Project / Organizational Overview
III. 
	Name and Description
	Fire Support Software Engineering Center

Develop and maintain software to support tactical field artillery systems for the US Army.

	
	Organization
	Currently CMM Level IV

Appraisal scheduled for June 2003 to achieve CMMI Level V

	
	Experience Report Timeframe
	November 1990 to present

	
	Project Timeframe
	November 1990 to present

	
	Application Domain
	Army real-time systems (message processing, ballistics, command and control, etc.)

	
	Life Cycle Information
	Waterfall and Incremental Software Development (ISD)

	
	Type of Effort
	We work in all facets of product support and development, to include product integration, new software development, maintenance, COTS, re-engineering, systems engineering, prototyping, communications protocols.

	II.  Project / Organizational Overview (continued)
	Focus of Measurement
	We divide our measurements into three categories:

1) Project Progress

2) Process Performance

3) Product Quality

These measures are used to give management, as well as practitioners, visibility into and control of our software development/engineering process.

	
	Relative Size
	We employ over 300 personnel, maintain in excess of 8 million Lines of Code (LOC), support 40+ tactical software systems, develop and maintain 20+ organic software support systems.

Projects range from Small 30KLOC to Very Large 2 million+KLOC.

	
	Staffing Level
	Most projects run a staff of approximately 25 personnel, with a couple of projects significantly smaller (4 or 5).

	IV. Measure Overview
V. 
	List of measure specifications 
	See metric description matrix at bottom of this submittal.

	
	Motivation for measurement 
	Measurement provides the needed visibility and control for our organization.  Software measurement is analogous to the oil dipstick in your car’s engine.
We have identified measures through an evaluation of the critical points within our software development process.  For instance, it is important to know how well our inspections program is performing.  Therefore, we measure removal rates for the various inspections, as well as defects found post inspection.

There are thousands of other possibilities for measurement; however, it is evident that no organization can do it all.  Therefore, the refinement comes through determination of what is most critical to meet the goals and objectives of the organization (lower cost, reduced defects, on schedule, etc.).

	VI. Measurement Costs
	Start-up Effort or Cost
	There are actually two significant areas of resource commitment for any measurement program.  One is the data collection, and the second is the infrastructure to support analysis and reporting.

Most organizations will have the basics in place (cost, schedule, effort, etc.).  This data is supplemented by the aforementioned “critical areas” of the process needing to be measured.

The data collection, analysis, and reporting effort is significantly mitigated through automation we have emplaced to support our measurement program.  As much of our data as possible is collected and reported real time.

The total cost to establish and maintain our measurement program is less than 1% of our total budget.  The payoff is significantly greater.

	
	Effort or Costs to Perform Measurement
	See previous note.

	VII. Benefits
	Narrative on Benefits of Using the Measure
	Since the end of 1990, our organization has implemented over 3,000 process improvements/enhancements.  Some of these have been minor; however, many have had significant, positive, cost-saving, defect-reducing impacts on the organization.

We have had the obvious feedback from successful CMM-related appraisals.  We also have been audited by scientists and PhD’s from Fort Belvoir and Fort Monmouth, with outstanding results.  Many organizations around the world and within DoD have borrowed from the technology and state-of-the-practice methods used here at Fort Sill.

We have measurements in place to depict real-time ROI, in terms of increased productivity and improved quality (reduced defects).
The most important feedback comes from our employees, who remain involved and committed to our measurement program.

	
	Quantitative Benefits
	We have increased the amount of code being maintained by more than 400%, with an actual decrease in staffing.

This has been accomplished through improved reuse practices, automation, and personnel training.

We have decreased defects by 48%, which is of priceless value to the soldier in the field.

	VIII. Enablers
	Narrative on What Enabled this Measure to be Used Successfully
	The measures provide their own successes.  We use easy to understand definitions, increase ease of use and retrieval, and do not beat people up with the results.  These measures provide true insight into how our programs are functioning.

	IX. Cautions
	Narrative on Cautions in Using the Measure
	Definitions are organization specific.  You cannot use our measures to compare outside organizations.  (This is a critical point.)  For instance, the definition for a line of code differs between organizations.  LOC forms the basis for many metric representations.

Consistency in measurement criteria and definition is just as important as accuracy of the measurement.  “If I apply an 11 inch ruler to measure, and always use this 11 inch ruler, then the results will be of value.  This value needs to be compared to the cost of changing to a 12 inch ruler, if this new definition is deemed to be more accurate.”  The point is that it is critical to baseline your measures, and do not constantly change them or you will lose all value in your program.  Some folks can always come up with “better” definitions, but you need to examine the cost of changing to a “better” definition.

	X. Suggested Changes or Enhancements
	Narrative on What You Might Change or Enhance for these Measures
	We will always research new and better ways to collect data.  Additionally, as our PSE platforms change, there may be new tools to accompany these changes, which could enhance our measurement program (e.g., new counter programs to measure design).  Automation will always be improved, and new tools will continue to be evaluated.

There will always be a need to evaluate the impacts of changes on the process, and this is the preeminent area of measurement improvement.

Our goals will continue to support increasing productivity and reducing defects.  Additionally, we want to continue to evaluate better ways of giving the “decision makers” more real-time outputs.


FSSEC Metrics Control Panel

The FSSEC Metrics are grouped into three (3) categories:  Project Progress, Process Performance, and Product Quality.  The following provides a brief description of each metric:

	Category
	Metric
	Description

	Progress
	(Sched) 
Schedule
	A simple tracking of actual dates for major project milestones and events compared against the plan for these activities.

	Progress
	(Eff) 
Effort
	Tracking of the four major aspects of effort application:  Original Planned Total Effort for the Project, Current Planned Total Effort for the Project, Current Planned Expended Effort to Date, and Actual Expended Effort to Date.

	Progress
	(Rqmt Insp) 
Requirement Inspections
	Tracking of the completion of the formal inspection for all requirements.  The metric indicates whether all requirements are inspected prior to the delivery of the formal requirements document (RDD or SRS).

	Progress
	(Desn Compl) 
Design Completeness
	Tracking of the completion of the design of all requirements.  The metric indicates whether all requirements have completed design prior to the delivery of the formal design document.

	Progress
	(Code Compl) 
Code Completeness
	Tracking of the development of code against the planned code to be worked.  The metric indicates the amount of code work estimated to remain, and whether the planned code work has been completed prior to TRR.

	Progress
	(Eng Build Plan) 
Engineering Build Planning
	Tracking of the integration of all requirements into engineering builds.  The metric indicates whether all requirements have been built prior to the beginning of FQT.

	Progress
	(STP Insp) 
Software Test Plan Inspection
	Tracking of the inspection of the STP, against a planned inspection and delivery date.

	Progress
	(STD Insp) 
Software Test Description Inspection
	Tracking of the inspection of the STD (all cases and procedures), against a planned inspection and delivery date.

	Progress
	(Test Proc Insp) 
Test Procedure Inspection
	Tracking of the actual number of test procedures inspected (by date) against the planned number of test procedures to be inspected (by date).

	Progress
	(Test Proc Val)
Test Procedure Validation
	Tracking of the actual number of test procedures validated (by date) against the planned number of test procedures to be validated (by date).

	Progress
	(Test Proc Exec) 
Test Procedure Execution
	Tracking of the actual number of test procedures executed during FQT (by date) against the planned number of test procedures to be executed during FQT  (by date).

	Progress
	(STR Insp) 
Software Test Report Inspection
	Tracking of the inspection of the STR, against a planned inspection and delivery date.


*All Process Performance and Product Quality Metrics are compared against expected/calculated baselines for the respective process or product, based upon historical data.

	Category
	Metric
	Description

	Performance
	Defect Insertion Rate
	This metric indicates process performance in terms of the number of defects inserted during the various phases of development.

	Performance
	Defect Detection Rate
	This metric indicates process performance in terms of the number of defects detected during the various phases of development.

	Performance
	Defect Removal Rate
	This metric indicates process performance in terms of the number of defects detected and removed during the various phases of development.

	Performance
	Critical Item Status
	This metric indicates process performance in terms of the percentage of critical items (formal and backed by CRIs) that are late.

	Performance
	Computer Resource Utilization
	This metric indicates process performance in terms of the availability of the projects’ most critical computer resources as compared to the requirements for those projects.

	Performance
	Action Items
	This metric indicates process performance in terms of the percentage of Action Items that are late.

	Performance
	Non-Compliance Issues
	This metric indicates process performance in terms of the percentage of Non-Compliance to Processes found during the continuous SQA evaluations.

	Performance
	Effort per LOC
	This metric indicates process performance in terms of the amount of effort (mn/hrs per single worked LOC) used to develop the software.


*All Process Performance and Product Quality Metrics are compared against expected/calculated baselines for the respective process or product, based upon historical data.

	Category
	Metric
	Description

	Quality
	(IT-SFR) Integration Testing Software Fault Reports
	This metric indicates the quality of the software product in terms of the number of defects found and fixed during Integration Testing.

	Quality
	(TARs) 
Test Anomaly Reports
	This metric indicates the quality of the software product in terms of the number of defects found and fixed during Formal Testing.

	Quality
	(TDT) 
Test Defect Tracking
	This metric indicates the quality of the software product by comparing the number of defects found during the various phases of testing.

	Quality
	Work-Arounds
	This metric indicates the quality of the software product by measuring the number of workarounds formally documented for each project and version release.

	Quality
	(SCRs) 
Software Change Requests
	This metric indicates the quality of the software product in terms of the number of defects found after the software is released to the field.

	Quality
	(Rqmts Trace) 
Requirements Traceability
	This metric indicates the quality of the software product by annotating those requirements traceable from origin (RSL and RDD) through all formal development documentation.

	Quality
	(Rqmts Stab) 
Requirements Stability
	This metric indicates the quality of the software product in terms of percentage of requirements change for each system.  This annotation is made for each of the phases of the development cycle.

	Quality
	(Size Stab) 
Size Stability
	This metric indicates the quality of the software product in terms of percentage of change in growth of the software, based upon changing expectations of amount of code to be worked.

	Quality
	Inspection Results
	This metric indicates the quality of the software product in terms of the number of defects found during the development phases, as annotated through the respective inspections.




