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	I. Submitter Info
	Name
	Cheryl Jones

	
	Contact Information
	973-724-2644 (phone)

973-724-2382 (fax)

cljones@pica.army.mil

PSM Support Center 

US Army Tank, Automotive, and Armament Command-Armament Research Development Engineering Center

(TACOM-ARDEC)

PMB 403

175 Lakeside Blvd.

Landing, NJ  07850-1109

	
	Date of Report 
	June 7, 2002

	
	Is Data Releasable?
	Yes

	II. Project / Organizational Overview


	Name and Description
	Software Enterprise Performance Management

The Software Enterprise consists of fourteen diverse projects. Customer needs determine which engineering processes these projects employ, such as systems engineering, software engineering, acquisition support services, or a mix of all three. Each project is assigned to one of three categories:

· Mission Support - Development or maintenance of software products

· Acquisition Services - Independent Verification & Validation, testing, or project management support for Army program offices

· Internal Support - Quality assurance, configuration management, and various services for other Software Enterprise projects.

	
	Organization
	The Enterprise is the US Army Tank, Automotive, and Armament Command-Armament Research Development Engineering Center (TACOM-ARDEC).
The Organization is the TACOM-ARDEC Software Enterprise, which is a virtual organization consisting of projects within two organizations: the Quality Engineering Directorate (QED) and the Fire Support Armament Center (FSAC).

	
	Experience Report Timeframe
	July 2001 to June 2002

	
	Project Timeframe
	July 2001 to present

	
	Application Domain
	Projects include US Army tank, howitzer, and ammunition projects. The environment of the TACOM-ARDEC Software Enterprise is dynamic, continually adapting to the changing business opportunities in the Army research and acquisition communities. Projects are created and terminated to meet the evolving technical needs of Army customers. To perform effectively in a dynamic environment, the Software Enterprise must continually collect, analyze, and use measurement data to support various management decisions. 

	
	Life Cycle Information
	Projects include development and maintenance projects, acquisition support projects (which provide support to advanced research development or maintenance projects), and infrastructure projects (internal support). All life cycles are included.

	
	Type of Effort
	Various projects, including integration tasks, new product development, product maintenance, use of COTS, and systems engineering.

	
	Focus of Measurement
	The users of the data are all levels of organizational managers: executive managers, business unit managers, and mid-level managers.  Examples of uses include process improvement, project oversight, engineering management, and establishing a baseline for future estimates.

	
	Relative Size
	Projects vary from very small to large. The smallest projects are one half a staff year, while the largest have around 35 staff-years. 
In terms of SLOC, the smallest projects are a couple of hundred SLOC, while the largest project has approximately 300 KLOC.

Most acquisition service projects are small to large.

Most mission support development projects are medium.

Most mission support maintenance projects are very small. 

	
	Staffing Level
	The range of staffing levels is from 1 to 80. Most projects fall into the range of 1 to 5 persons.

	III. Measure Overview
IV. 
	List of measure specifications 
	We designed measures to monitor two levels of performance: the Software Enterprise as a whole and the individual projects. Organizational measures monitor the overall performance of the Software Enterprise, and project-level measures address the fourteen individual projects.

The first step was to define the information needs of the organization, and then identify a common set of measures that would be reported by all fourteen projects within the organization.

Software Enterprise managers defined the organizational information needs and a set of six common measures that were documented in the Organizational Measurement Plan. These common measures were selected to monitor the combined performance of all projects within the Software Enterprise. The difficulty in collecting and reporting these measures varied with each project. The common organizational measures are closely related to the information needs and measures of a software development process, so those projects in the Mission Support category had the least difficulty in reporting the measures, because these projects developed or maintained software products. However, many of the projects in the Acquisition Services and Internal Support categories had different information needs, depending on the type of products or services provided and project-specific issues.

We structured the organizational measurement process to collect its input, or base measures, from two sources:

· Software Enterprise activities that were common to all projects, including training, customer satisfaction, and overall financial performance

· Project management activities that define the individual information needs
All projects report data for a set of six common organizational measures:

    Software Enterprise Information Need     Common Organization Measure
    Schedule and Progress                                   •  Schedule Performance – Milestones

    Resources and Cost                                        •  Effort

                                                                           •  Cost

    Product Size and Stability                              •  Size - measured by the number of Lines of Code (LOC)

                                                                               for the development projects or the number of tasks for the

                                                                               acquisition services and support projects.

    Product Quality                                              •  Peer Review Profiles 

    Process Performance                                      •  Audit Profiles

In addition, customer satisfaction data is collected at the organizational level.

	
	Motivation for measurement 
	The objective of the measurement program was to improve the overall performance of the Software Enterprise, starting at the top-level of the organization. 

The purpose of our measurement process is to define and improve the collective performance of all activities in the organization of the Software Enterprise. 

	V. Measurement Costs
	Start-up Effort or Cost
	Software Enterprise managers identified organizational information needs during planning workshops, and then selected measures to support them. Based on these information needs, a set of common organizational measures was identified that every project should collect. Participants worked with an Executive Measurement Planning Template to identify and rank candidates for organizational measures, completing the following categories for each nominated measure: Business Goals; Software Process (Strategy) Goals; Relative Importance; Indicator to Support Analysis; Base Measures; and Availability of the Base Measures in the Existing Process.

The end product was an Organizational Measurement Plan that describes 23 selected organizational measures, the organizational measurement repository, and the procedure for incorporating project data into that repository. Although 23 organizational measures were identified, only six were considered to be common to the information needs of all 14 projects. These 6 common organizational measures were slated for collection (to the extent applicable) by all 14 projects. The other 17 organizational measures were identified for reporting, only if they provide information that could improve either the projects’ or organization’s defined processes.

The workshop participants also established process implementation goals, such as providing tools and software to assist with establishing and formalizing the measurement process.

During the planning phase, we evaluated how the measurement process would impact cost, schedule, and personnel. The potential resource impact was monitored at each step of the planning process—from specification of the organizational measures, through the early draft plans, to the first implementation of data collection. The impact was minimized by a step-by-step approach in which all participants learned from early mistakes and improved their practices. For example, the initial data collection effort allowed the project representatives to deliver any data that was currently available. In subsequent data deliveries, Software Enterprise representatives worked with the projects to refine and standardize to data to conform to the six common base measures.

A major difficulty was to define a single, concise set of measures that could address the information needs of all fourteen projects and higher management levels in the organization. The underlying problem is that the objectives of different groups in the same organization are not the same and may often be contradictory. For example, every organization measures schedule. However, the underlying WBS elements and data and the importance of schedule measures vary within the organization. The organizational measurement process must select a common schedule measure that will address all of these information needs.

	
	Effort or Costs to Perform Measurement
	In the first phase, all projects are required to collect a small set of six measures. Projects are also encouraged to start small with their own list of additional project measures. If a project has an extensive list of project measures, they are encouraged to prioritize the measures for incremental implementation.

PSM Insight supports data analysis by project personnel by providing a series of pre-defined information needs, measures, and indicators that can be tailored to support analysis of the six organizational measures and unique project measures. The PSM Insight tool can query data for specific information and generate tailored graphics and reports. 

The Software Enterprise currently uses an organizational-level report that provides a combination of all data that has been reported by the projects. This report addresses organizational information needs.

	VI. Benefits
	Narrative on Benefits of Using the Measure
	The TACOM-ARDEC Software Enterprise uses the information gained from the organizational measurement efforts to support software enterprise and project management activities, including:

· Process Performance - Provide feedback on the organization’s ability to meet defined objectives.

· Process Improvement - Identify those process areas that need improvement, define requirements for training, and identify resources required to support process improvement.

· Customer Satisfaction - Evaluate customer satisfaction with the services and products provided by the Software Enterprise.

· Business Cases - Develop additional business cases to acquire future work.
· Project Estimation and Planning - Organizational and other historical data is used as a basis for estimation for future project planning.

· Project Monitoring and Control - Ensure that projects are completing defined tasks within budget and on schedule, while meeting performance and quality objectives.

The measurement process will become increasingly successful as project managers experience the benefits first-hand, when the initial set of measures is used more extensively to support the project decision-making process.

The benefits that the Software Enterprise has already received from analysis of the organizational data include:

· Better definition of the tasks performed in each of the project’s processes. This benefit was first realized in the measurement planning process, and verified as data was reported.

· Early and improved visibility into the performance of each project.

· Improved communication between Software Enterprise managers and project personnel. The data results help to focus attention on the important information needs of the projects and the overall organization.

· A baseline of actual data to improve the accuracy of estimates for the cost, schedule, and performance of future projects.

	
	Quantitative Benefits
	A quantification of Return on Investment has not been calculated.

	VII. Enablers
	Narrative on What Enabled this Measure to be Used Successfully
	Project leaders define their own project-level measurements and document them in their Project Measurement Plan. The plan must address the common organizational measures, as well as any additional measures based on project-specific information needs. Project leaders are responsible for collecting their project data and delivering the six organizational measures to the organizational measurement database for aggregation and analysis. The key to success is to define organizational measures that are useful at the project level, as well as the organizational level.

Managers evaluate data on the performance of individual projects at Senior Management Reviews (SMRs) that are held every quarter. The SMRs also support two secondary activities:

· Process Improvement - The measures are used to report the process maturity of individual projects. This data is used to identify key process areas that need improvement, define requirements for training, and identify project resource and staffing requirements. The measures also provide an opportunity to disseminate lessons learned among other projects.

· Project Planning - The measures are entered into the organizational measurement data repository. The Software Enterprise uses this data and any other historical data as a basis for future project planning.

Software Enterprise managers review the organizational measurement needs and processes periodically (approximately every six months). Periodic reviews of individual measurement processes are also scheduled with the individual projects. These reviews ensure that the measurement processes conform to plans and that project-level performance measurements are integrated with business-area performance requirements. 

	VIII. Cautions
	Narrative on Cautions in Using the Measure
	Because many different types of programs were involved in this activity, organizational level measures had to be tailorable across the program types.  Additional guidance and “good examples” had to be developed for these various program types.  In addition, since program size varied significantly across the programs, this had to be factored into any calculations that were performed.

Because the different types of projects have different end products, reporting a standardized measure for size and stability is impossible. Some projects use the number of tasks performed, and some use lines of code.

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

1. Decrease the delay in reporting cost and effort data from both internal and contractor accounting systems.

2. Measures are to be reevaluated by the business area managers to ensure that all measures and indicators provide useful information.


