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PREFACE 

This document is to be used as guidance for performing software project tracking and oversight on projects at the Space and Naval Warfare Systems Center, San Diego hereinafter referred to as SSC San Diego.  

The SSC San Diego Systems Engineering Process Office (SEPO) assumes responsibility for this document and updates it as required to meet the needs of users within SSC San Diego.  SEPO welcomes and solicits feedback from users of this document so that future revisions of this document will reflect improvements, based on organizational experience and lessons learned.  SEPO makes copies of this document available on the SSC San Diego Process Asset Library (PAL) web-site at http://sepo.spawar.navy.mil.

Questions or comments regarding this document may be communicated to SEPO via the Document Change Request (DCR) form located at the back of this document.
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section 1.  INTRODUCTION

1.1
Purpose

The purpose of this document is to describe the processes, procedures, and guidelines that should be followed by a software project manager to track and monitor the progress of a project and to gather data for use in future project estimates.  

1.2
Background

Project tracking is a critical activity to ensure the success of a software project.  A manager must make decisions on project direction based on quantifiable data.  This document presents processes and suggested forms that can give the software manager the data needed to both monitor and make those key decisions necessary to the success of the software project.  In addition, data submittals to the Organization Software Process Database (OSPD) are key to Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego moving to higher levels of process maturity.

1.3
Scope

This process can be applied to any software project at SSC San Diego or outside organizations.

1.4
Tailoring Guidelines

The activities found in this document are deemed to be the minimal set needed for an effective Software Project Tracking and Oversight (SPTO) process.  Projects that find it necessary to apply a more comprehensive SPTO process can find additional information in the referenced material in Section 1.6.  

1.5
Document Overview

This document is organized into the sections listed below:

a. Section 1 provides the scope, purpose, and background information.

b. Section 2 describes the SPTO Process steps using the following format:

1.
Responsibility: The responsible individuals or groups for accomplishing the process step. 

2.
Entrance Criteria: The elements and conditions necessary to be in place to begin a process step. 

3.
Inputs: Data or material on which the process step activities are performed.

4.
Tasks: Actions to transform an input, as influenced by controls, into a predetermined output.

5.
Outputs: Data or material resulting from the step’s activities.

6.
Exit Criteria: Elements and/or conditions necessary to be in place to complete a process activity.

c. Section 3 describes the organizational data flow of the SPTO steps.

d. Section 4 discusses project tracking and oversight aides.

e. Appendix A contains an overview of Earned Value concepts.

f. Appendix B contains a Project Status Meeting Agenda Template to be used to facilitate project status meetings.

To assist the reader in relating the key practices of the Software Engineering Institute’s Capability Maturity Model for Software SPTO Key Process Area (KPA) to the process activities presented in the balance of this document, parenthesis are used in section headers and table entries to encapsulate the referenced key practice.  For example:

Organizational Policy (CO-1) 

The above notation indicates that the Commitment (CO) Common Feature, Key Practice (1) is addressed in the associated discussion.  

The acronyms for the Common Features are shown in Table 1-1.

Table 1-1.  Abbreviations for Common Features

Key Practice
Acronym

Commitment
CO

Ability
AB

Activity
AC

Verification
V

Measurement
M

1.6
Referenced Documents

The following documents were referenced while creating this document:

a. A Description of the SSC San Diego Software Process Assets, PR-OPD-03 v3.1, SEPO, October 2001.

b. IEEE/EIA 12207 Series, Standard for Information Technology, March 1998.

c. Joint Logistic Commanders Practical Software Measurement Guide (PSM) Version 3.1, April 1998.

d. MIL-STD-498, Software Development and Documentation, 5 December 1994.

e. Risk Management Process, PR-SPP-04 v3.0, SEPO, March 2002.

f. Software Measurement Plan Template, TM-SPTO-03 v1.0, SEPO, March 2002.

g. SSC San Diego Process Asset Library, (http://sepo.spawar.navy.mil).

1.7
Abbreviations and Acronyms

AB
Ability, a CMM Common Feature abbreviation

AC
Activity, a CMM Common Feature abbreviation

CO
Commitment, a CMM Common Feature abbreviation

DCR
Document Change Request

EIA
Electronic Industries Association

IEEE
Institute of Electrical and Electronics Engineers

KPA
Key Process Area

M
Measurement, a CMM Common Feature abbreviation

MIL-STD
Military Standard 

OPMP
Organizational Program Management Plan

OSPD
Organization Software Process Database

PAL
Process Asset Library

PCR
Problem/Change Request

PDF
Project Data Form

PSM
Practical Software Measurement

PSM
Practical Software Measurements

SDP
Software Development Plan

SEPO
Systems Engineering Process Office

SMP
Software Measurement Plan

SPAWAR
Space and Naval Warfare

SPMN
Software Program Managers Network

SPP
Software Project Planning

SPTO
Software Project Tracking and Oversight

SSC
SPAWAR Systems Center 

V
Verification, a CMM Common Feature abbreviation

Section 2.  the software project tracking and oversight Process 

2.1
SPTO Process Overview 

An overview of the SPTO Process is presented in Figure 2-1.  The SPTO Prerequisite Phase requires that the organization has established and documented a software engineering policy and a software project manager has been designated.  Achieving the prerequisites to SPTO is integral to the key practices of the Software Project Planning (SPP) KPA with a focus on the development of an overall plan (i.e., Organizational Program Management Plan (OPMP) or Software Development Plan (SDP)) and a Risk Management Plan as defined in reference (e).  It is critical that during the development of the OPMP or SDP adequate resources are allocated and identified to perform the software project tracking and oversight activities.  
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Figure 2-1.  SPTO Process Steps Overview

After these initial requirements have been accomplished, the project is ready to implement an SPTO Process.  The process will involve developing a measurement plan that will cover the following actions:

a. Gathering data required for implementation of the Risk Management Plan

b. Providing analyzed data for project reviews

c. Complying with the measurements as stated in the project’s planning document, i.e., SDP.  

The project manager and senior management should also periodically review not only the data presented as a consequence of project tracking but also the activities of the SPTO Process.  To that end, note that the final step in this process is to collect metrics on each step of the SPTO Process itself, and then use the metrics to implement process improvements to the SPTO Process.

2.2
Step 1 - SPTO Prerequisites (CO 1-2, AB 1-5, AC 1, 3)

Responsibility: Sponsor, senior management, software project manager, senior project technical leadership

Entrance Criteria: Resources allocated to perform project planning activities, Software Project Manager formally designated
Inputs: Software Engineering Policy, SPP Process

Tasks: 
a.
Develop the project’s planned schedule, planned cost, roles and responsibilities, and development processes in accordance with guidance provided in the SPP Process.  Resource, cost, and schedule data can be derived using the guidance of Software Estimation Process.  This data should be documented in an SDP as tailored from the SDP Template.  All three of these documents are available on the SSC San Diego Process Asset Library (PAL), reference (g).  Issues key to the SPTO function that need to be determined during the development of the SDP are listed below:

1.
The position responsible for data collection and analysis (i.e., data analysis team leader) is clearly defined in the SDP Section 7.1, Project Organization.  The data analysis team leader can be a collateral duty on a smaller project; however, for large projects this task may be a full-time position.

2.
Management reviews are identified and scheduled in Section 5.18.2 of the SDP.  These reviews constitute communication of project status to the sponsoring activity.

3.
Technical reviews are identified and scheduled in Section 5.18.1 of the SDP.  These reviews can be interactive and constitute a means for both resolving technical issues and providing insight into the status of the project.

4.
The schedule documented in Section 6 of the SDP is also entered into a Microsoft Project Plan, resource-loaded and baselined, for tracking and earned value analysis.  See Appendix A of this document for an overview of earned value.  

5.
Metrics that will be utilized to track project progress, status, and quality should be identified in Section 5.19.2 of the SDP (See the Practical Software Measurement, IEEE 12207, and MIL-STD-498 Appendix F).  The details of implementing the collection, analysis, and presentation of metrics are presented in Step 2 of the SPTO Process. 

6.
Adequate resources and budget are allocated and included in the SDP Section 7 as necessary to perform the tracking and oversight tasks. 

b.
During the prerequisite step, a Risk Management Plan, or equivalent, shall be developed and referenced in Section 5.19.1 of the SDP.  Of critical importance to the SPTO function is the identification of quantifiable data that will provide a flag for the possible initiation of a Risk Management Contingency Plan.  These data points are important inputs to Step 2 of the SPTO Process.

c.
The software project managers are trained in the management and technical aspects of the project. 

d.
Senior management is oriented on programmatic and technical issues of the project.

e.
A formal commitment is made to the SDP, Risk Management Plan, and related programmatic issues in accordance with a documented procedure.

Outputs: Software Development Plan, Risk Management Plan, Baselined Microsoft Project Plan

Exit Criteria: Commitment to the software project by senior management and the sponsoring activity.  Data analysis team leader designated.

2.3
Step 2 - Define SPTO Processes and Measurements (AC 5-10)

On completion of Step 1, the project should be ready to develop a Software Measurement Plan (SMP), see reference (f), which will support a core process as a depicted in Figure 2-2.
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Responsibility: Software project manager, senior project technical leadership, data analysis team leader

Entrance Criteria: Commitment to the software project by senior management and the sponsoring activity.  Resources are allocated for the project.  Data analysis team leader designated.

Inputs: Software Development Plan, Risk Management Plan, Baselined Microsoft Project Plan

Tasks: 

a.
Based on analysis of the initial estimates for software size, cost, effort, schedule, quality requirements, software build contents, computer resource utilization, and key Risk Management Plan requirements, refine the metrics that will be collected.  

b.
Identify the format, content, and use of any required data collection forms.  The SMP Template contains, in appendices, examples of forms that could be tailored to meet project requirements. 

c.
Determine requirements for hardware, software, and the scheme of the database needed to serve as the repository for the collected metrics.  

d.
Identify roles, responsibilities, and frequency of data collection for each selected form.  Examples of collection frequency are listed below:

1.
Work product completion

2.
Selected milestones

3.
Weekly.

e.
Determine presentation format that best communicates the tracking of actual values against planned values and other key required project data.

f.
Document the review schedules, metrics, collection forms, project tracking processes, and required presentation formats, roles and responsibilities in an SMP. 

g.
Orient the software project manager, project technical leadership, and the technical staff on their roles and responsibilities for project tracking and oversight as defined in the SMP. 

Outputs: SMP addressing as a minimum size, cost, schedule, quality, and computer resource utilization.

Exit Criteria: Data analysis team identified and resources allocated for software project tracking function.  Commitment by software project management and technical leadership to the SMP.

2.4
Step 3 - Facilitate Data Collection (AC-11)

Responsibility: Software project manager, technical leadership, technical staff, contractor support, and the data analysis team

Entrance Criteria: Data analysis team identified and resources allocated for software project tracking function.  Software project manager, technical leadership, and the technical staff are oriented on their roles and responsibilities related to metrics collection.

Inputs: Project’s Software Measurement Plan

Tasks: 

a. Software project manager initiates collection of data in the form, content, and periodicity as defined in the SMP. 

b. The software project manager and the project technical leadership monitors the format and content of the data collection on no less than a weekly basis to ensure compliance with the SMP.

c. Software project manager, technical leadership, the technical staff, and contractor support submit completed data forms on periodic basis (i.e., weekly, monthly) as required by the SMP. 

d. Software configuration management team enters project technical Problem/Change Request (PCR) data into status accounting database. (A configuration management status accounting function.  See Software Configuration Management Process Description available on the SSC San Diego PAL).

e. Data analysis team validates that the collected data is timely, complete, and reasonable. 

f. Data analysis team enters the data from the collection forms into the defined database scheme. 

g. Data analysis team baselines the metrics database and a summary of status accounting databases on at least a monthly basis to establish a quantifiable historical track record of the project.

h. Data analysis team archives collection forms into a project history file.

Outputs: Configuration-managed metrics and PCR database, project history file including baselined metrics and summary status accounting data

Exit Criteria: Active data collection, raw data validation, and data entry function in operation.

2.5
Step 4 - Perform Data Analysis  (AC 12)

Responsibility: Data Analysis Team 

Entrance Criteria: Raw data validated and available in database
Inputs: Configuration-managed metrics database, baselined metrics and summary status accounting data
Tasks: 

a. The raw data is structured into a form that facilitates interpretation and analysis.  For example, the data from the Development Status Forms (SMP Template, Appendix E) would be collated and the results entered into the appropriate fields of the Microsoft Project Plan (SMP Template, Appendix A).  In addition, on a periodic basis (i.e. monthly), the Earned Value data calculated from the Microsoft Project Plan would be moved to a project tracking spreadsheet such as the Software Program Managers Network’s (SPMN) Control Panel (SMP Template, Appendix C).  The Practical Software Measurement document, reference (c) provides examples of graphical representations that could be developed in Microsoft’s PowerPoint for comparative analysis of planned versus reported actual data. 

b. Data forms would be placed in the project history file on a periodic basis as specified in the SMP, for historical analysis. 

c. The data analysis team would perform trend analysis, identify deviations from expected values and note items critical to the risk management approach. 

d. On a periodic basis, the data analysis team would hold an internal review of the initial results, graphics, and spreadsheet data with the project’s technical leadership to support validation of the data and trend inferences.  The SMP Template, Appendix G contains a template that can be used to present the analysis results.

Outputs: Presentation Formats (i.e., PowerPoint Presentation, Spreadsheet-driven Graphics, Report Forms, etc.)

Exit Criteria: Internally reviewed project status presentations, forms, and reports.

2.6
Step 5 - Communicate Analysis Results (AC 5-10,13)

Responsibility: Sponsor, software project manager, senior project technical leadership, data analysis team leader, customer

Entrance Criteria: Requirement for periodic interactive and/or formal management review
Inputs: Presentation Formats (i.e., PowerPoint Presentation, Spreadsheet-driven Graphics, Report Forms, etc.)

Tasks: 

a. In accordance with the schedule of management reviews documented in the SDP Section 5.18.2, the software project manager will organize formal project reviews to communicate to the sponsor and other principal stakeholders the project’s status.  This is typically conducted at formal acquisition milestones.  Additional guidance on preparing for a formal review can be found in the ‘Keys to a Successful Review/Meeting Brief’ available on the SSC San Diego PAL.  In addition, a project status meeting agenda template can be found in Appendix B of this document.

b. Software project manager, sponsor and senior management query data and analyze presentation materials.  The key activity is the identification of deviation from planned values that would initiate further investigation or serves as a basis for invoking Risk Management Contingency Plans.

c. The project contributes to the SSC San Diego OSPD by completing a Project Data Form (PDF), (SMP Template, Appendix F) and submitting the form to the Systems Engineering Process Office (SEPO) for inclusion in the database.  The PDF is submitted on a periodic basis as defined in the form’s instructions.

Outputs: Formal periodic presentations of project status (cost, schedule, quality, size, resource utilization, etc.) and a completed PDF 

Exit Criteria: Validated project status information in clear, concise, and interpretable format and PDF information entered into the OSPD  
2.7
Step 6 - Revise Course of Action  (AC 2,4)

Responsibility: Sponsor, software project manager, senior project technical leadership
Entrance Criteria: Requirement for a project status review established by schedule or event 
Inputs:  Validated project status information in clear, concise, and interpretable format
Tasks: 

a.
If during an interactive review of the presentation data, and/or during a formal review, there is identified a major deviation, a variance which requires invoking a contingency plan, or programmatic direction that impacts cost, schedule, and effort allocation, then a revised course of action must be developed.  Alternatives are listed below:

1.
Revise SDP using SPP Process.  This would require returning to project planning activities, the prerequisite phase of the SPTO Process (e.g., Step 1).

2.
Implement Risk Contingency Plan provisions.

3.
Initiate a Process Action Team to provide recommendations to improve performance.

4.
Communicate changes and commitments to the software development group.

5.
Effect commitments according to a documented procedure.

b.
If project progress is within limits, and no programmatic changes have occurred then project sampling would continue in a cyclic manner at Step 3.

c.
On completion of the project, the software project manager takes a last look at project status materials and completes a final PDF (SMP Template, Appendix F) and forwards a copy to SEPO for inclusion in the OSPD. 

Outputs: Programmatic changes to planning documents as necessary to keep project on schedule, within budget, and on quality targets.  Final PDF.

Exit Criteria: Programmatic decisions relating to project progress completed
2.8
Step 7 - Improve SPTO Process (M 1, V 1-3)

Responsibility: Software project manager, project technical leadership, data analysis team leader, software quality assurance team leader 

Entrance Criteria: Periodic review or as required by an event impacting the project
Inputs: Project’s Software Measurement Plan, SDP, Risk Management Plan
Tasks: 

a. The software quality assurance team performs an evaluation of the SPTO Process to ensure that the SMP is being performed as specified.

b. Project management and senior management review the SPTO Process on a periodic basis (Monthly, after performance of Steps 5 and 6) to insure that the data presented is complete, comprehensive, and provides visibility required to monitor the project’s progress.   

c. Document Change Requests (DCRs) submitted against the SPTO Process are submitted to Step 2 to evolve the SPTO Process.  This will ensure the evolution of the SMP Template in terms of both process and content to meet project tracking requirements.

Outputs: DCRs to the SPTO Process and/or SMP Template

Exit Criteria: Conclusion of periodic review.

Section 3.  SPTO Organizational Data Flow

Figure 3-1 presents a marriage of the process steps described in Section 2 to an organizational entity, such as an SSC San Diego Division.  The diagram assumes that the SDP and Risk Management Plan have been developed during project planning activities and are in place to guide both development and software test activities. 
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Diagram Notation
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Figure 3-1.  Project Tracking Data Flow

section 4.  SPTO process aides

4.1
Software Project Manager’s Network Software Project Control Panel

Version 2.0 of the Software Project Manager’s Network (SPMN) Software Project Control Panel is currently available for downloading from the SPMN homepage at http://www.spmn.com.  The Control Panel is an Excel 5.0 workbook file with data spreadsheets, macros, and graphics.  

The project control panel is a tool for both tracking and presenting a visual representation of project status.  The control panel was designed to help project managers keep their projects on course when data for the control panel are updated regularly.  This software is free for download from the SPMN’s homepage where both the executables and a reference manual are included. 

4.2
Joint Logistics Commanders Practical Software Measurement 

Practical Software Measurement (PSM), developed under the sponsorship of the Joint Logistics Commanders, is based on actual software measurement experience on DoD, Government and Industry programs.  Measurement professionals from a wide variety of organizations participated in the project.  PSM represents the best practices used within the software acquisition and engineering communities and as such should be considered DoD’s master source of measurements information and presentation formats to be utilized in developing and executing a project tracking and oversight process.  The document is available for download from URL http://www.psmsc.com/.  Adobe Acrobat is required.  The Joint Logistics Commanders also have a tool, Project Insight, to assist in data collection and presentation that is available from their homepage. 

Appendix A.  Earned Value Overview

A.1
An Overview of Earned Value

Earned Value is a management technique that reflects the integration of cost, schedule and technical work into one common view to establish project status.  It uses progress against previously defined work plans to forecast concern about the estimated completion costs, finish dates, and the effectiveness of corrective action plans. See the following example: 

Example 

In the following four periods, we expect to complete ten units at $10 each for $100 of work:

PRIVATE

1
2
3
4
Total

Budgeted Cost of Work Scheduled (BCWS)

e.g., the Work Planned ($) 
25
25
25
25
100

As time progresses, we can see what was actually spent in each period:

PRIVATE

1
2
3
4
Total

(BCWS) 

Work Planned ($) 
25
25
25
25
100

Actual Cost of Work Performed (ACWP)

e.g., Actual Cost ($) 
22
20
25
25
92

From an accounting sense, it appears that this project is experiencing an under run of $8. It was expected to cost $100, and has actually cost $92. What is missing from this equation is the “value” of the work actually completed. 

PRIVATE

1 
2 
3 
4 
Total 

(BCWS)

Work Planned ($) 
25 
25 
25 
25 
100 

Budgeted Cost of Work Performed (BCWP)

e.g., Accomplished Value ($) 
20 
20 
20 
20 
80 

(ACWP)

Actual Cost ($) 
22 
20 
25 
25 
92 

We now have a clearer picture of the actual status of the work. We currently have a Schedule Variance (SV)  of - $20.  We planned to complete $100 of work, but have only completed eight (8) units that should have cost $80 per our original plan. 

In addition, the work that was completed (eight units for an $80 value) has cost more ($92 for eight units), than the planned rate of expenditure creating a Cost Variance (CV) of - $12. 

Exceeding budget allocations at any point in a program is cause for concern and investigation.  Exceeding the budget produces negative values for the cost and schedule variance.  Trends in cost and schedule variances should be monitored.  Consistently or increasingly negative values for variances indicate that the initial budget was inaccurate and predict that the system may be delivered behind schedule or over budget.

A.2
The Terminology of Earned Value

In Section A.1, the concept of Earned Value was explained in simple conceptual terms.  The key terms used in the example which are common to the discipline and are found as fields in planning tools, such as Microsoft’s Project, are defined more formally in the following list:

a. Budgeted Cost of Work Scheduled (BCWS): The initial cost estimate for a work package scheduled to be completed within a given time period.

b. Budgeted Cost of Work Performed (BCWP): The value of the work accomplished on a package during the current reporting period.  This value is derived from the initial estimate for a work package.

c. Actual Cost of Work Performed (ACWP): The actual cost incurred to complete a work package within a given time period.

The degree that actual cost values (ACWP) correspond to the original planned values (BCWP) can be calculated over time.  The derived values are the cost and schedule variances.  Note that a zero value for variances means that the planned budget and schedule were achieved.  Cost/schedule performance values, or variances, are calculated as shown below:

a. Cost Variance (CV) is the difference between planned and actual cost:

CV = BCWP - ACWP

b. Schedule Variance (SV) is the difference between the amount of work planned to be performed and the work that was actually completed:

SV = BCWP - BCWS

For more information visit http://www.earnedvalue.com.

Appendix B.  Project Status Meeting Agenda Template

This template is also available as a standalone document from the Space and Naval Warfare Systems Center San Diego Process Asset Library at http://sepo.spawar.navy.mil. 

Note: Project Status Meeting agendas are generated and distributed to the affected groups and individuals. 

 “Project Name”

PROJECT STATUS MEETING AGENDA 

 “Date”

I.
Attendees (Include representatives from all affected groups) 

Note:   Team roles may be rotated and combined.

(Project Manager)

“Name” (Chair Meeting/Facilitator)

“Name” (SPI Lead)


“Name” (Recorder)

“Name” (SQA)

“Name” (Timer)

“Name” (Project Personnel)

etc.

II.
Goals 


Periodically review project status.

III.
Potential Topics (Add or delete item as appropriate)

1.
Entrance Criteria (Agenda, appropriated attendees present and prepared, action item completed, metric and project status up-to-date, etc.) 

2.
Project A:

2.1 Project tasks accomplished/commitments being met

2.2 Technical status (requirements, design, code, test, documents, etc.)

2.3 Conflicts and issues (technical, resources, tools, schedule, cost, etc.)

2.4 Changes in commitments

2.5 Defects status, analysis and prevention activities

2.6 Risks (Addressed, prioritized, contingency plan, and reviewed)

2.7 Schedule tracking

2.7.1 Size of work products vs. estimates

2.7.2 Actual schedule vs. planned

2.7.3 Critical Paths

2.7.4 Dependencies between groups

2.7.5 Staff Hr Metrics collection

2.8 Critical computer resources status

2.9 Cost status review

2.10 SDP/SPP/Build Plan status review for changes/re-planned decision-making

2.11 Project status report to senior management 

2.12 Training status

2.13 Tools (lab time/equipments allocation, new tools procedure, etc.)

2.14 SQA status

2.15 CM activities

2.16 SPI status

2.17 Action items (current AIs status, new AIs)

3.
Future Anticipated Work

3.1 Proposal (technical, requirement, etc.)

3.2 Size, cost, schedule, critical computer resources estimates

3.3 Contract

3.4 Resource planning

3.5 Issues/risks

3.6 Tools

3.7 Training

3.8 Action Items

4.
Exit Criteria (Meeting goals being accomplished, risk and action item databases update, schedule update, etc.) 

5.
Meeting Evaluation

6.
The next Project Status Meeting Schedule (Date)
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