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PREFACE

The purpose of this Guide is to promote the vision, functions and activities used to manage projects at the Space and Naval Warfare (SPAWAR) Systems Center San Diego (SSC San Diego). 

The 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. Changes to this document will be made in accordance with the SEPO Configuration Management Procedure. Please use the SEPO Document Change Request (DCR) form at the rear of this document or at http://sepo.spawar.navy.mil  to report deficiencies and/or corrections. 
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Section 1. Overview of Project Management

1.1 Purpose

To be a higher-performing organization, the Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego (or the Center) needs to strive consistently toward the Center Vision of being the pre-eminent provider of integrated Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) solutions for warrior information dominance.  To do this, we need to consistently provide quality products and services. This is true whether we are performing research, serving as a consultant, acquiring or developing systems, or supporting fielded systems. We must ensure that we consistently deliver innovative and quality products and solutions on time, within schedule and budget constraints, and with minimal risk.

To provide integrated C4ISR solutions, we need a common culture of systems engineering and project management practices that reaches across all technical codes. Having a common culture provides for common approaches to systems engineering, project management, and execution that facilitates easier interfaces among systems and projects.

This Project Management Guide provides project managers at SSC San Diego with the vision, information, resources, and activities to successfully plan, execute, and control projects. Adopting a standard set of technical, engineering, and management work processes, best practices, and a common approach to project management, will help accomplish this. This requires commitment from all management levels, as well as the implementation and use of standard processes and tools by project management. This Guide assists the project managers in:

· Establishing the project and empowering the project manager

· Planning and scheduling project activities

· Applying engineering and management best practices

· Monitoring and controlling progress and managing risks

· Supporting the successful transition of the product or service.

It is expected that, over time, this Guide will be modified to reflect changes in best practices and Center requirements. The Center will provide appropriate training to assist the project manager in implementing this Guide.

In this Guide, the term project is defined as a group of engineering and management activities undertaken to meet one or more specific objectives. These objectives could include solving a problem, building or upgrading a system or product, launching a product or service, implementing a strategic plan, changing a process, or one of many other unique efforts. A project has a defined starting and end point, and defined objectives from which completion is identified. A project typically has its own funding, accounting, and delivery schedule. The term project manager then, is the individual responsible for managing the project.

In some contexts, the term project is used interchangeably with the term program. In the Navy’s usage, a program is usually a larger, more permanent grouping of smaller, finite projects. Programs are usually managed from Navy Systems Commands or external agencies (such as the Defense Advanced Research Projects Agency or DARPA), and projects are managed from field activities. Most project management practices addressed here also apply to program management. In this Guide, we will adhere to the definitions above.

Similarly, this Guide uses the term project management as the application of knowledge, skills, tools, and techniques to project efforts to meet or exceed stakeholder’s needs and expectations. Accomplishing this invariably involves balancing competing demands among the following:

· Scope, time, cost, resources, and quality

· Identified requirements (needs) and unidentified requirements (expectations)

· Stakeholders with differing needs and expectations.

1.2 Scope

This Guide applies to all SSC San Diego projects that produce products or provide services. The following are examples of project types:

	Project
	Product / Service
	
	Project
	Product / Service

	System development
	A system
	
	Software development
	Software program

	Hardware fabrication
	Hardware
	
	Life cycle maintenance
	Upgraded system/software 

	Concept exploration
	A concept
	
	Support, guidance
	Service

	Analysis or research 
	A document
	
	Testing, test beds
	Service

	System integration
	An integrated system
	
	Ship / shore installation
	Service


Both new projects and those that have been underway for some time will benefit from adoption of these guidelines.

1.3 Document Overview, Tailoring, and Guidance

The five project management functions and their respective activities and tasks included in this document, are the basic set needed for managing a project. Descriptions of the functions and activities include a purpose, activity description, and the identification of inputs, an itemization of the activities to be performed, tailoring guidance, and outputs. 

It is expected that the activities described in this Guide will be tailored to suit the project’s needs. Tailoring is defined as the adjustment or modification of project activities and work products to reflect the uniqueness of the project’s requirements, while maintaining the goals of the project. In other words, tailoring is adjusting activities and best practices to cover differences across projects and environments. Tailoring starts with an evaluation of the project types as listed in Table 1-1, and continues in a thoughtful and disciplined manner to preserve the integrity of the activity, best practices, or end goal objective.

Table 1-1. SSC San Diego Project Types
	
	Tier I

Project
	Tier II

Project

	Common Characteristics
	An effort undertaken to meet specific objectives:

· It solves a technical problem, provides a service, builds a product, implements a plan of action, or other unique efforts

· It has its own funding

· It has a defined starting point, defined objectives, and delivery schedule

	Distinguishing Characteristics
	Ranges from the very small/limited to medium scope, criticality, duration, and/or funding

(If a project is so small that even the most basic functions are too burdensome to the project team, then these management functions should be performed from a higher management level within the Division.)
	· Extended scope, complexity, criticality, duration, and/or funding

· Higher maturity expectations / requirements

· Designation by Center line management

	Best Practice Expectations* 

*See Appendix A for further definition by project classification.
	Project follows basic best practices in this Guide and tailors the Project Management Plan Template to fit needs.
	· Project follows basic best practices in this Guide and tailors the Project Management Plan Template to fit needs.
Implements additional italicized best practices listed in this Guide.


· As discussed in the table above, for larger, more advanced or complex, higher maturity, or domain-specific projects (i.e. Tier II), additional direction on implementation considerations are provided throughout this Guide in italicized text like this.

Implementation and best practice references (documents, templates, web sites, etc.) represent ideas and useable management examples, and are listed inside these dashed boxes, as appropriate. References to documents on various Center web sites, or other guidance may also be shown. Currently, many listed references are systems or software-specific. It is expected that, as time goes on, other Center projects will identify and contribute example work products for reuse, and these references will be expanded accordingly.

1.4 Project Management Functions

As depicted in Figure 1-1, the essential duties of a project manager consist of five basic functions, based on the practices described in the Project Management Body of Knowledge (PMBOK) and the DoD Extension to the PMBOK, as referenced in Section 1.7, references (b) & (c), respectively. These functions may be applied to an entire project’s life cycle or to an individual phase of that life cycle, and may be adjusted to fit the scope of the project. The individual functions are described below:

Figure removed for posting on SEPO website.
Figure 1-1. Project Management Functions

· Initiation. Establishing the project or phase. 

· Planning. Defining a plan, refining objectives, and selecting the best of the alternative courses of action to attain the objectives of the project. 

· Execution. Implementing a technical solution while managing available resources to carry out the plan. 

· Control. Ensuring the project objectives are met by monitoring and measuring progress regularly to identify variances from the plan so that corrective action can be taken when necessary.

· Closeout. Formally ending the project or phase and bringing it to an orderly close. 

These functions do not comprise a set of “process” steps to be performed sequentially. In fact, activities within the functions frequently overlap and recycle back upon themselves many times throughout the project or phase life, as shown in Figure 1-2. 

Figure removed for posting on SEPO website.

Figure 1-2. Overlap of Functions within a Project or Phase

The complete list of project management functions and activities are shown in Figure 1-3.
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Figure 1-3. Project Management Functions and Activities

1.5 Roles and Responsibilities

Sponsors are those people or organizations that fund projects to acquire products or services. Sponsors are often separate from the ultimate Users who employ the resulting products or services. Sponsors and Users are often collectively called Customers: those who will use or support the product or service resulting from the project. They may be internal or external to SSC San Diego. Active involvement by these customers helps ensure the project’s successful completion.

The Project Manager (PM) is the Center employee responsible for leading and planning the project, resource management, timely execution, risk management, and overall control of project quality and execution. This includes: directing the project's resources; planning project activities; developing the project plan; and ensuring that the project is completed on time, within budget, and with acceptable quality. The project manager also is responsible for product and service delivery, and if applicable, post-delivery support or disposal. The project manager also plays a primary role interfacing and coordinating with customers, external partner activities, and management, as well as managing expectations, and reporting progress and issues. The project manager is responsible for using this Guide to: 

· Ensure the overall success of the project

· Apply lessons learned from similar projects

· Develop project plans and track progress

· Mentor project members on project management

· Manage to project requirements and priorities

· Act as a catalyst to resolve project problems and conflicts, and escalate unresolved issues when necessary

· Assess strengths and weaknesses at project completion, apply knowledge gained to his or her next project, and share that knowledge and experience with the Center at large

· Ensure that impacted teams, line management and stakeholders are involved and informed as early as possible in the project management and execution process.

Project Team Members are responsible for performing the work to accomplish the project objectives. The team members may be internal to SSC San Diego, from other government organizations, academia, industry partners, or contractors. Regardless of the organizational structure – functional, matrix, or project-oriented – team members are responsible and accountable to the project manager for activities in the project plan.

Team membership (and their level of involvement) may vary over the duration of the project depending on the activity or life cycle phase of the project.

Stakeholders are individuals and organizations who are actively involved in the project, whose interest may be positively or negatively affected as a result of project execution or successful project completion, or accountable for an undertaking. They may be internal or external to the project or the Center. The management team must identify the stakeholders; determine their needs and expectations, and then manage and influence those expectations to ensure a successful project.

Line Management (upper management, such as Department Head, Division Head, etc., above the project manager, or other designated officials) at SSC San Diego is responsible for:

· Assuring the quality of project management and project execution within their technical codes

· Assuring that projects follow and are trained in the applicable policies and processes

· Requiring projects to employ project management best practices and standard organizational processes

· Conducting periodic project reviews with project managers

· Verifying that project activities are objectively evaluated for completeness 

· Providing organizational resources to support projects

· Ensuring that project plans meet both the customers' needs and the organization's needs

· Providing guidance, as necessary, on process improvement and project issues pertaining to the overall scope of the project.

The Project Management Council (PMC) is responsible for:

· Championing and improving project management skills and practices within the Center

· Establishing, evaluating, and approving end-to-end project management requirements for selection of project management tools and best practices

· Defining daily project management operational processes and practices for projects

· Serving as a venue/forum to share best practices and lessons learned

· Providing implementation guidance

· Establishing the project management training curriculum.

The Systems Engineering Process Office (SEPO) is responsible for: 

· Establishing and maintaining SSC San Diego-wide standardized technical work processes and resources which can be tailored as needed for individual projects

· Providing an organizational measurement repository and process asset library 

· Providing management and process improvement guidance, consulting and training to facilitate successful project completion.

Other advisory and support organizations are available to the project manager to assist with implementation guidance through various Department-sponsored process improvement agents and Project Management Advisory Councils (PMACs).

1.6 Objective Verification

The PM and his/her respective line management shall determine how and when compliance with these guidelines can be implemented and objectively verified. Objective verification is defined as credible assurance that the functions, activities, processes, work products, and/or services are performed, produced and /or rendered, against established best practices, standards and procedures, and that non-compliance issues are addressed. This can be performed in a variety of ways: by the project’s Quality Assurance (QA) or product assurance team; by the Division or Department QA organization; by the PM’s line management; or by a designated unbiased authority. Appendix A can be used as a checklist to assist with these endeavors.

1.7 Reference Materials

The following materials were used during the development of this document, or referenced as additional best practices.

a) SSC San Diego Strategic Plan, TD 3000. 

b) A Guide to The Project Management Body of Knowledge (PMBOK), Project Management Institute, 2000.

c) U.S. Department of Defense Extension to A Guide to The Project Management Body of Knowledge (PMBOK), First Edition, June 2003.

d) SSC San Diego Software Project Management Policy, SPAWARSYSCENINST 5234.1A, v1.1,
30 November 2004.

e) A Description of SSC San Diego Software Process Assets (SPA), PR-OPD-03, v3.1, SSC San Diego, 1 October 200, at http://sepo.spawar.navy.mil.

f) SSC San Diego Process Asset Library (PAL) at http://sepo.spawar.navy.mil.

g) Software Management for Executives (SME) Guidebook, PR-SPTO-03, v1.8a, SSC San Diego, Dec 2003, at http://sepo.spawar.navy.mil.

h) SPAWAR Program Manager’s handbook (under development)

i) EIA Standard 632, Processes for Engineering a System, Electronic Industries Association January 1999.

j) IEEE/EIA 12207, Software Life Cycle Processes, Institute of Electrical and Electronics Engineers (IEEE)/ Electronic Industries Association (EIA), March 1998.

k) ISO/IEC 15288, System Engineering – System Life Cycle Processes, International Organization for Standardization (ISO) /International Electrotechnical Commission (IEC), November 2002.

l) MIL-HDBK-881, Department of Defense Handbook, Work Breakdown Structure, 2 January 1998. 

m) Practice Standard for Work Breakdown Structures, Project Management Institute, 2001.

n) SSC San Diego Direct Project Work Breakdown Structure Guidance, SPAWARSYSCEN SAN DIEGO 5220.1, 3 October 2001, at SSC San Diego Insider under Project Cabrillo, Information Library.

o) Program Manager’s Guide to Software Acquisition Best Practices, Software Program Managers Network, Version 2.1, April 1998.

p) 16 Critical Software Practices for Performance-based Management, Integrated Computer Engineering, Inc., Version 5.2, http://www.spmn.com.

q) Various Department PALs from around the Center.

1.8 Abbreviations and Acronyms

Admin
Administration

CAPM
Contractor Acquisition and Performance Monitoring

CCB
Configuration Control Board

C4ISR
Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance

CM
Configuration Management

COTS
Commercial Off-the-Shelf

CPARS
Contractor Performance and Appraisal Reporting System

DARPA
Defense Advanced Research Projects Agency

DCR
Document Change Request

DOC
Document

DoD
Department of Defense

EIA
Electronic Industries Alliance

ERP
Enterprise Resource Planning, the Center’s financial system

FORCEnet
Network-centric warfare strategy

HPO
High Performance Organization

IDP
Individual Development Plan

IEC
International Electrotechnical Commission

IEEE
Institute of Electrical and Electronics Engineers

ISO
International Organization for Standardization

MIL-STD
Military Standard

MOA
Memorandum of Agreement

MS
Microsoft

OCD
Operational Concept Document

OMR
Organizational Measurement Repository

PDF
Project Data Form

PAL
Process Asset Library

PM
Project Manager

PMAC
Project Management Advisory Council

PMBOK
Project Management Body of Knowledge

PMC
Project Management Council (found on the SSC San Diego Insider web site under PM Council)

QA
Quality Assurance

QC
Quality Control

REQTS
Requirements

SEPG
Software Engineering Process Group

SEPO
Systems Engineering Process Office (http://sepo.spawar.navy.mil/)

SLOC
Source Lines of Code

SME
Software Management for Executives

SOW
Statement of Work

SPA
A Description of SSC San Diego Software Process Assets 

SPAWAR
Space and Naval Warfare Systems Command

SSC
SPAWAR Systems Center

WBS
Work Breakdown Structure

Section 2. Initiation 

The purpose of the Initiation function is to define the project objectives, identify key stakeholders, empower the project manager, and conduct preliminary efforts needed to establish and operate the project.

The Initiation function formally establishes a new project within SSC San Diego. Projects are typically established as a result of tasking from a Systems Command or other Government agency via a Statement of Work (SOW) or Memorandum of Agreement (MOA), through the proposal process, or an informal request for the development of a concept, document, product, or service. In all cases, the Initiation steps are to be taken to establish the funding and project efforts within SSC San Diego. 

Inputs

· Identification of project to be performed

· A project manager is assigned, and has the authority to begin project initiation efforts 

· A review of the SSC San Diego organizational assets, as performed by the PM. 

Activity. The PM, under the direction and authority of his/her line management, performs the activities described in the following section.

2.1 Establish the Project or Phase

Identify the characteristics of your project, with the following actions:

a. Determine initial customer needs and requirements. Perform initial planning and cost estimation. Determine if a proposal to the project sponsor or other Government agencies is needed. If appropriate, utilize the Center’s Proposal Preparation Guide to formalize a response describing the Center’s technical solution to the sponsor’s problem, past and current experience, personnel qualifications, and estimated cost aspects of the proposed project.

Document the project’s purpose and scope, the project’s goals and objectives, delivery dates, and criteria for determining the project’s success, into a rudimentary proposal.

Identify the sponsor, user, and other stakeholders. Discuss and ensure alignment of the overall goals, tasking, and project and high-level product requirements with the sponsor.

· Develop a detailed cost and technical proposal in accordance with the request for proposal, or like documents. Perform detailed project planning. Identify the project assumptions, constraints, and standards that will impact meeting the customer's goals (e.g., start date, completion date, specific tools, the development, test, or security environments, availability of tools, resources, cost constraints, and dependencies on activities relating to project commitments).
Review any existing proposals or project plans (e.g., Project Management Plan, Systems Engineering Management Plan, Software Development Plan, Risk Management Plan, requirements specifications, design documents).

Identify standards and processes imposed, required, or adopted (e.g. EIA 632, ISO/IEC 15288, IEEE/EIA 12207, MIL-STD-498, life cycle strategies, process standards, and plans).
b. Determine SSC San Diego needs. Discuss the following with your line management: alignment of proposed work against the Center’s needs, goals and business objectives; the Center’s quality expectations; policies and business process; current organizational capabilities; and threshold applicability and use of the Center’s Work Shaping and Acceptance Process for FORCEnet compliance.

Establish and/or verify the project structure in the SSC San Diego Enterprise Resource Planning (ERP) system. When taking over an existing project, obtain a turnover briefing from the previous project manager on tasking, requirements, stakeholders, staffing, resources, funding, progress to date, risks, commitments, customer satisfaction, and other issues. Gain an understanding of the Center’s organization, operating styles, guidance, and resources.
c. Become familiar with the Center’s Strategic Plan and Composeable FORCEnet demonstrations.

Review the SSC San Diego Strategic Plan, reference (a) on the SSC San Diego web site at http://www.spawar.navy.mil/sandiego/. The Plan describes the Center’s mission, vision, leadership philosophy, and strategic objectives.

Attend the Composeable FORCEnet demonstrations available through the SSC San Diego’s Public Affairs Office.

d. Determine what management and engineering processes will be required to satisfy the customer requirements. Additionally, meet with the resource manager from the Department or Division to determine what will be required in terms of business processes such as personnel management/staffing; financial management (budget planning, execution, and tracking, charge numbers, customer orders); contract and supply; tasking procedures; and overhead issues. Document as needed.
SSC San Diego Insider. Contains the Center’s organization charts, instructions, guidelines, policies, boards, committees, training courses, and library resources. The SSC Insider can be accessed only from within SPAWAR, via the SSC public web site.

SSC San Diego ERP Work Instructions available at SSC San Diego Insider under Resources, then ERP.

SSC San Diego Process Asset Library (PAL). Contains policies, process documents, guidelines, templates, sample artifacts, and numerous other resources. SSC San Diego Project Management Policy, reference (d), articulates the Center’s project management policy, goals, and responsibilities. The draft instruction, is currently on the PMC web site at SSC San Diego Insider, under PMC.

A description of SSC San Diego Software Process Assets (SPA) is on the SSC San Diego PAL. It defines the Center’s life cycles, standard processes, tailoring guidelines, and process resources.

Department/Division web sites, policies, plans, and division PALs.

e. Document management and team responsibilities. Clarify roles and duties of key team members. Determine key skill sets needed by the project.

· Define the responsibilities, authorities, duties, and reporting requirements. Identify skills and knowledge needed and training needs. Clarify relationships with stakeholders.

· Define preliminary needs for facilities, hardware, tools, and furnishings.

Attend project management, process, and team building training (e.g., SEPO’s Project Management Core, Process Improvement for Everyone, Guidelines for Successful Teams, and Peer Review courses.)

Attend the SSC San Diego “Building High Performance Organizations for the 21st Century” (HPO) seminar. See HPO seminar description on the SSC San Diego Intranet.
Guidance

Project managers of projects already underway should review activities listed above to ensure the project is following current best practices. Project managers and their line management should work together during project initiation to determine which additional efforts are appropriate for the project.

Outputs

· Technical and cost proposal submissions, or equivalent work products as appropriate

· Project description: objectives, goals, expectations, and parameters identified in the Center’s ERP system, and approved by line management

· A project manager and key team members should be knowledgeable in:

· SSC San Diego policies, guidance, business objectives, and resources

· Department and Division domain and guidance

· Characteristics of the project

· Project management roles and responsibilities, and task management

· Documented project estimates, constraints that could affect project plans, and assumptions that could be used in rebuilding estimates during replanning.

Section 3. Planning 

The purpose of the Planning function is to document a reasonable approach for performing the services or engineering tasks, and for managing the project. Proper planning is a key factor in a project’s ability to meet cost, schedule, and performance objectives. Lack of adequate planning often results in a project’s failure to meet these objectives. The quality of a product or service often reflects the quality of a project plan and its management.

The term “project plan” is used throughout this document to refer to the overall plan or combination of plans for controlling the project. The project plan is a formal, living document, approved by the proper approval authority (defined in the project plan as per Center or Division requirements), used to manage and control the execution of the project. It is based on the project requirements and the established estimates.

Planning includes defining the technical requirements and attributes of the work products and tasks, estimating the resources needed, negotiating commitments, identifying project risks and quality requirements, and producing a plan, budget, and schedule. These steps may be repeated as often as necessary to a level where cost and schedule variables are well understood, and the project plan is established. The project plan provides the basis for executing and controlling the project’s activities and getting commitments from all project stakeholders. These six activities are shown in Figure 3-1.

Figure 3-1. Activities of the Planning Function

These activities are almost always repeated several times throughout the project. For example, the initial versions of the plan may include generic resource requirements and an undated sequence of activities, while the subsequent versions of the plan will include specific resources and explicit dates. Defining the project scope of work is an iterative process that is generally conducted by the project team with the use of a Work Breakdown Structure (WBS) allowing the team to capture and then decompose all of the work of the project. All of the defined work must be planned, estimated and scheduled, and authorized with the use of detailed, integrated plans. The culmination of the Planning function results in a consistent, coherent project plan or series of subplans used to guide both project execution and project control.

The project plan is frequently revised as the project progresses to address changes in requirements and commitments, inaccurate estimates, corrective actions, and process changes. In some cases, when revising or reviewing the preliminary plans from competitively bid proposals, additional task definition and cost estimation may be required. Both planning and re-planning activities are contained in this function.

Inputs

· Project description

· High-level requirements

· Organizational policies and standards

· Historical information and past estimates

· Project constraints and assumptions

· Proposal inputs

Activities. The project manager is responsible for ensuring that the activities described in the following sections are performed.

3.1
Clarify and Define Project Requirements

Clarify any initial requirements, and then gather additional candidate requirements. Define, clarify and further refine project requirements, as the basis for effective planning and project success. Requirements definition involves decomposing abstract requirements into major project deliverables and smaller, more manageable components to improve the accuracy of cost and resource estimates, defining a baseline for performance measurement and control, and facilitating clear responsibility assignments. 

Refer to the Requirements Management Guidebook and (Expert Mode) on the SSC San Diego PAL.
a. Gather candidate requirements. Gather the customer’s issues, needs, expectations, constraints, and higher-level requirements, and capture the information as candidate requirements (both technical and non-technical) along with the supporting rationale for each requirement.

· Requirements are documented in the SOW, operational concept documents, change proposals, or formal memoranda, and should be baselined (or managed and controlled) as necessary to preserve integrity and change control.

b. Analyze requirements. Decompose candidate technical requirements into informal project requirements by ensuring that they reflect the technical, functional, or quality attributes of requirements and express the needs of the customer. 

· Identify operational scenarios and define the required functionality or service levels. Balance stakeholder needs and constraints. Allocate requirements to product components and/or services to be rendered. These analysis steps may have to be repeated several times, until sufficient detail is available to enable detailed design, acquisition, or verification and validation to proceed, with consultation between customers, end users, stakeholders and implementers during each iteration. 

c. Formalize the requirements. Transform informal detailed requirements data into a documented format that clearly communicates the desired product or service. The result of this formalization is a vehicle for conveying the requirements among all stakeholders. If appropriate, distribute or allocate requirements to various functions and publicly review for correctness, validity and understandability. Gain approval of the requirements from the customer. Baseline the approved requirements as the basis for project planning and management.

· Requirements must be documented showing their linkage traced from the source requirements to all product or service requirements, through to associated project plans and work products.

· Establish product and service requirements essential to effectiveness and affordability. Validate the requirements to ensure the resulting product or service will perform appropriately in its intended-use environment. If appropriate, allocate requirements to incremental builds using a Project Build Plan.

See the Project Build Plan Template on the SSC San Diego PAL.

·  A requirements document, such as a systems requirement specification, software requirements description, traceability matrix or other formal document should be developed, peer reviewed, and then baselined under configuration control. 
See Software Requirements Specification Template on the SSC San Diego PAL.

d. Review and clarify requirements stated in invoked and identified standards, procedures, and documented acceptance criteria. These will be used for design, implementation and verification of the product(s). These standards may include Government directives, industry standards, and programming-language-specific standards.

· These standards should be documented in the project plan along with any tailoring or usage adjustments to the standards and life cycles, or to the project’s defined process.
3.2
Define Schedule and Costs

Project schedule and cost definition includes the steps required to ensure timely completion of the project within the approved budget. Here estimates, previously developed during Initiation, may be revised, as more detailed task information is known. On some projects, especially smaller ones, cost estimation and schedule development are so tightly linked that they are viewed as a single process (e.g., they may be performed by a single individual over a relatively short period of time). They are presented here as distinct steps because the tools and techniques for each are different. The results of each step should be documented in sufficient detail in the project plan, subplan, or other format appropriate for effective project execution and control.

a. Estimate the appropriate quantifiable parameters of the product such as number of requirements, system and product size, cost, schedule, documentation pages, data volume, and/or critical computer resources. 

· Use the Organizational Measurement Repository (OMR) (formerly known as and updated from the Organizational Software Process Database) to establish estimates and validate your estimates based on past projects.
See the Software Estimation Process and Project Estimation Process (Expert Mode) on the SSC San Diego PAL.

Contact SEPO for information on how to retrieve estimated and actual data submitted to the OMR. 

See the description of the Organizational Software Process Database in the SPA document on the SSC San Diego PAL. See the Baseline Data Analysis Reports for benchmarks on project estimation for systems and software projects.

b. For development projects, select and document a life cycle strategy from one of the SSC San Diego-approved strategies (once through, incremental, or evolutionary).

· Tailor strategy to fit project usage.

See SPA Section 2, reference (e) and example Microsoft (MS) Project Templates for each strategy on the SSC San Diego PAL.

c. Identify the major tasks or phases to develop the product or provide the service (e.g., design, implementation, integration, testing, internal/external reviews, inspections, corrective action process, problem/change reports, and product evaluation). At a minimum, project managers shall use the standard ERP WBS format.

· The project’s tasks and phases are documented in a detailed WBS broken down to a level where effective control can be maintained.
· Key technical and management dependencies are documented, managed, and controlled.

See MIL-HDBK-881, reference (l) and Practice Standard for Work Breakdown Structures, reference (m), available from SEPO.

See SSC San Diego Direct Project Work Breakdown Structure Guidance, reference (n), and associated templates available via SSC San Diego PAL under the Project Management Folder, or through SSC San Diego Insider under Project Cabrillo, Information Library.

d. Identify the processes, procedures, techniques, methodologies and tools for the development and management control of the product through all its development phases. 

· Processes, procedures, techniques, methodologies and tools are documented in the project plan.

· Derive and tailor the project’s defined process from an organization standard process. The project’s defined process will be managed and controlled.

For systems or software projects, see process architecture and tailoring guidelines in Sections 3 and 4 of the SPA, reference (e). Organizational process topics on the SSC San Diego PAL include:


•
Requirements management
•
Project monitoring

•
Project planning
•
Quality assurance

•
Estimation
•
Configuration management

•
Risk management
•
Peer reviews

•
Product engineering 
•
Training

•
Contractor acquisition and performance monitoring

These processes may be replaced with project-specific processes or adopted as written with little or no change. If minor or no changes are made, a statement to that effect in the project’s plan with any changes noted is sufficient.

See also the SSC Software Tools Spreadsheet available at the SPI Agent Infosite.
e. Develop the project's overall schedule and schedules associated with each task including significant events (reviews, audits, and key meetings) related to the task and interdependencies with other tasks. Determine the critical path among the project’s tasks. 

· Identify project efforts in a PERT or Gantt chart. Identify and negotiate critical dependencies between various tasks, stakeholders, engineering and functional groups, and suppliers.

Various project management and scheduling tools (MS Project for example) are commercially available, and may be used to develop and manage the project schedule and resources. See example templates on the SSC San Diego PAL, and the SSC San Diego Insider under Project Cabrillo, Information Library.

f. Estimate the costs for: the product; contracting efforts; quality assurance efforts; configuration management efforts; training expenses; development, test, and security environments; and licenses and travel expenses. Establish and maintain a project budget (should be listed in ERP).

· Document the detailed costs and budget in the plan. Document all assumptions and variables used in the development of the estimate, and store them for future use.

· Detailed project tracking system is established and used.

· Identify any custom tailoring of the environments needed for the project and the schedule for the environments, installation, availability, need date, and duration. Include any maintenance requirements for the environments and procurement of facilities and support tools.

g. Define the human resources, hardware and software resources, and any limiting factors associated with each resource (e.g., dates available, skill type, and sequences of events and dependencies).

· Document these in the plan. Document all assumptions and variables used in the development of the estimate, and store them for future use. Detailed project tracking system accounts for these.
3.3
Identify Quality Approach

Planning for product assurance and control encompasses Quality Assurance (QA), Configuration Management (CM), peer reviews, and measurements. Project QA includes the steps required to ensure that the project will satisfy the objectives for which it was undertaken. It includes all activities that determine the quality policy, objectives, and responsibilities. CM establishes and maintains the integrity of the work products. Measurements provide visibility into the actual progress of the project so that management can take effective actions when performance deviates significantly from plans. Determine and document the approaches, strategies, methods, and measurements that will be used.

a. Document the QA approach for objectively evaluating the quality of the product, associated documentation, and the engineering processes. (QA is defined as an over-arching concept detailing all planned and systematic actions taken to provide confidence that the project will satisfy objectives, requirements, relevant standards, and processes throughout the project’s life cycle.) Develop a strategy to objectively verify that the product will meet the requirements. Develop a strategy to validate that the processes are being followed correctly.

· Document the QA structure, personnel resources and processes for performing QA activities on the products and for evaluating the engineering or development processes. Document checklists, tools and non-compliance resolution process utilized for QA.

· Establish a verification strategy for selected work products. Develop plans and an environment to support that “you’ve built the product right.”

· Establish a validation strategy, environment, and procedures to demonstrate that the product fulfills its intended use when placed in its intended environment: to support that you’ve “built the right product.”
Refer to Software QA Process, Software QA Plan Template, and QA Process (Expert Mode), on the SSC San Diego PAL.

See the Verification Process (Expert Mode) on the SSC San Diego PAL.

See the Validation Process (Expert Mode) on the SSC San Diego PAL.

b. Document the CM approach for controlling the configuration of the product, documentation, their changes, and deliveries.

· Document the requirements, structure, and personnel resources, processes for the CM of products developed or used throughout the project, and performing CM activities.

Refer to the Software CM Process Definition, Software CM Tool Selection Process, Generic Software CM Plan, and the Software CM Process (Expert Mode), on the SSC San Diego PAL.

c. Document the methods that will be employed (e.g., peer reviews) to identify and eliminate defects in the product and documentation. Identify and schedule the reviews to be held with sponsors and/or line management at project milestones.

· Define and schedule peer reviews in the project plan.

Refer to the Peer Review Process on the SSC San Diego PAL.

d. Determine how project status and execution will be measured. Establish and document measurement objectives, and specify measures. Specify data collection, storage, and analysis procedures.

· Define measurement goals and objectives, issues, data elements, data sources, and the level of measurement needed.

· Identify how data items will be aggregated, the frequency of collection, and method of delivery. Define the process, frequency of analysis, and reporting.
Refer to the SSC San Diego PAL for a Software Measurement Plan Template and the Software Project Tracking and Oversight Process.

3.4
Organize Staff

Organizational planning includes the steps required to make the most effective use of the people involved with the project. Timely collection and dissemination of project information provides the critical links among people, ideas, and information that are necessary for success. Acquiring goods and services from outside the organization requires procurement and solicitation planning. 

a. Identify the project's organizational structure and define the relationship among the organizational elements.

· Identify for each organizational element its authority and responsibility for each major task area.

b. Identify staff roles. Determine and document the major duties of each staff position. Work with the Department/ Division management to acquire staff members to fill open positions and verify the correct understanding and implementation of the Center’s Work Shaping and Acceptance Process for FORCEnet compliance to your project.

· Determine the knowledge, skills, and abilities required for the positions, and the plan for their attainment.

c. Identify any technical agreement, contract, or licenses needed by the project. 

· For each technical agreement or contract; define the end product or service to be procured or produced; type of agreement/contract/license required; type of funding and expiration date; and needed lead time for contract preparation, award date and cost.

Refer to the Contractor Acquisition and Performance Monitoring (CAPM) Process and Expert Mode on the SSC San Diego PAL.

d. Determine the involvement of stakeholders. Schedule periodic and hold as-needed project meetings. Document the information and communications needs of the team members and other stakeholders in terms of who needs what information, and when and how it will be provided to them.

· Establish and maintain a detailed communications plan to ensure all involvement with project stakeholders is planned, documented and monitored.

e. Identify the training necessary for the staff in such areas as the project’s operational environment, technology, hardware and software methodology, tools, languages, and software packages. Also, identify the training requirements of the product’s user.

Refer to the SSC San Diego Training Program Process and the SSC San Diego Systems/Software Engineering Management Training Plan on the SSC San Diego PAL for further background and guidance.

3.5
Identify Risks

Risks are potential problems, hazards, vulnerabilities, or exposure to danger that may cause significant harm or loss to the project or project team. Risk management encompasses the actions necessary to identify, analyze, plan, track, control, and communicate risks; not just once, but as often as needed throughout the project’s life cycle. Develop and document risk strategies and action plans so that risk-handling activities may be invoked to proactively minimize the impact of risks on the project.

a. Document candidate risk areas. Determine risk sources and categories. Define risk parameters. Establish a risk management strategy. Identify, evaluate, classify, prioritize, and quantify the risks.

· Includes analysis for importance, severity of impact, probability of occurrence, consequences, quantifiable cost or schedule impact to projects, and timeframe.

Refer to the Risk Management Process and Expert Mode on the SSC San Diego PAL.

Refer to and use the Risk Radar Tool available on the SPI Agent Infosite.
b. Document risk avoidance actions. Identify what actions or decisions could eliminate the impact of the identified risks.

· Develop avoidance alternatives for each high-priority risk and detail in project plan or risk tracking mechanism.

Refer to the Decision Analysis and Resolution Process (Expert Mode) on the SSC San Diego PAL.
  
c. Document risk reduction and contingency actions. Determine what actions or decisions could reduce the probability and/or the severity of the identified risk, including formal monitoring, peer reviews, or configuration audits. Determine the contingency plans for actions needed if the risk is realized or is expected to occur soon.

· Develop and document reduction / mitigation plans and contingency plans for high-priority risk and document in plan or tracking mechanism. For each mitigation, calculate the residual cost or schedule impact remaining if mitigation activities are implemented. 

d. Determine what measurable or observable events can be tracked to know if the risks are being encountered, avoided, or minimized.
· Define measurements and mechanisms for tracking high-priority risk and document in plan or tracking mechanism.

Refer to the Risk Management Process and (Expert Mode) on the PAL.
3.6
Develop Plans

Plans establish the basis for guiding project execution, identifying planning assumptions and decisions, facilitating communication among stakeholders, defining key management reviews as to content, extent, and timing; and providing a baseline for progress measurement and control. The project plan should consider all phases of the project’s life cycle, and planning should ensure that subordinate plans are consistent with each other and with the overall project plan.

a. Document the plans for the project in one or more documents, ensuring that the following subjects are addressed:

· Product scope, requirements, activities, work breakdown structure, and schedule

· Cost estimates and budget; measurement collection and reporting

· Organization, staffing, and training

· Project risks and how to manage them

· Project life cycle strategy 

· Technical and management processes and procedures to be used

· Product integration strategy, environment, and procedures

· Decision-making strategy and their criteria

· Quality assurance and objective verification.

Review the Organizational Measurement Guide for assistance on measurement roles and responsibilities, measurement specifications, reporting periodicities, earned value, etc. 

Review Appendix F to the Software Measurement Plan Template, Project Data Form (PDF) Template, for further information on how to begin reporting actual project data to the measurement repository. This information is available on the SSC San Diego PAL.

Refer to the Decision Analysis and Resolution Process (Expert Mode) on the SSC San Diego PAL.

b. Reconcile resources. Reconcile the plans to reflect available and projected resources. 

· Ensure that the project plans and subordinate plans are integrated, and describe the project’s defined process.

c. Conduct a peer review to identify and eliminate defects in the plan(s). 

See the Peer Review Process on the SSC San Diego PAL.

d. Obtain plan approval and commitment from line management and stakeholders. Customer agrees to plan.

· Stakeholders approve and formally sign plan, and plan is managed and controlled.

Guidance

The size and scope of planning documents will vary greatly depending on the project or phase size, duration, project or product characteristics, customer requirements, and number of participating agencies or contractors. For small projects, a single document may address all necessary topics. For larger projects, separate documents may be needed for specific topics such as QA, CM, risks, training, test plans and schedules, as appropriate for the project.

Project managers should either enter planning data or provide them directly to the resource manager for entry into the ERP project planning database.

Project managers of projects already underway should review these tasks to ensure that needed efforts are correctly planned, that the project is following current best practices, and that key changes to requirements and plans are incorporated and tracked as appropriate.

Outputs

· Baselined detailed requirements and acceptance criteria

· Document in a systems requirements specification, software requirements description, interface requirements specification, requirements database, and/or requirements traceability matrix and/or other format.

· An approved and documented project plan

See the Project Management Plan Template located on the SSC San Diego PAL.

For systems or software projects, the project plan can also be distributed among, or included by reference, in one or more of the following:

· Systems Engineering Management Plan

· Software Development Plan (see template on the SSC San Diego PAL)

· Software Transition Plan (see template on the SSC San Diego PAL)

· Software Project Measurement Plan (see template on the SSC San Diego PAL)

· Risk Management Plan (on the SSC San Diego PAL) and Risk Radar (on the SPI Agent Infosite)

· Documented estimates in engineering notebooks or project archives (for reuse). 

· Software Quality Assurance Plan (see template on the SSC San Diego PAL)

· Software Configuration Management Plan (see template on the SSC San Diego PAL)

· Project Build Plan (see template on the SSC San Diego PAL)
· An approved project schedule, budget, milestones, and WBS identified and documented.
Section 4. Execution 

The purpose of the Execution function is to perform a well-defined process that integrates all appropriate efforts to either produce a correct product, or provide a service, effectively and efficiently.

Execution incorporates activities depicted in Figure 4-1. The project team performs the tasks to build and maintain the product according to the project plan, using the project’s defined processes and appropriate methods and tools. The tasks include designing and producing the technical solution, and verifying and validating that the requirements of the product or service have been met. Peer reviews are employed to identify defects during the execution of engineering tasks. Documentation needed to perform the tasks are developed and reviewed to ensure that each task addresses the results of predecessor tasks and the results produced are appropriate for the subsequent tasks, including the operation and maintenance of the product. Execution activities include managing the resources: selection and administration of contractors/subcontractors and off-the-shelf equipment, and development of teamwork among the team members. Finally, the product quality is verified to ensure it meets requirements.

Figure 4-1. Activities of the Execution Function

Inputs
· Baselined detailed technical and project requirements and acceptance criteria. 

· A documented and approved project plan, schedule, budget, milestones, and WBS. 

Activity Checklist. The project manager is responsible for performing, or ensuring that the project team performs the following activities described in the following sections.

4.1
Carry Out the Plan

Conduct implementation activities (e.g. product design, development/production, and verification and validation activities) according to the project plan and the implementing technical processes.

The project plan may be augmented by a Product Engineering and Qualification Process and/or Project Build Plan, available on the SSC San Diego PAL.

a. Design the product or engineer the service solution. Establish the product structure, architecture, and/or technical solution and service levels.

· Develop detailed alternate solutions and selection criteria. Evolve the operational concept and scenarios. 

· Evaluate the product/service structure, architecture, or solution for traceability, consistency, appropriateness, and feasibility. Select the solutions that best satisfy the established criteria. Tailor best practices as needed.

· Document the detailed design for each component, interface, subsystem, and database. Establish and use effective design methods. Develop user documentation and test requirements, as appropriate. 

· Establish and maintain a complete technical data package. Place products under appropriate CM. 
b. Develop the product or perform the service. Depending on the technical effort and the project scope, this step may involve research, system development, hardware fabrication, implementing the designs of the product components, software coding, integration of supplied components or Commercial Off-the-Shelf (COTS) components, reuse and modification of existing products, and/or maintenance of legacy products. It also may include developing any required documents, work products, components, and necessary tests.

· Components and tests documented and placed under CM for management and control.

For system engineering efforts, follow EIA 632: Processes for Engineering a System, reference (i), and / or ISO/IEC 15288, reference (k). For software development efforts, follow IEEE/EIA 12207: Software Life Cycle Processes reference (j), and  Expert Mode on the SSC San Diego PAL.

c. Review the design and product for defects. Conduct management and peer reviews of work products being developed, to identify and eliminate defects as early in the project life as possible.

· Plan the conduct of peer reviews and review products for completeness, conformance with requirements, and fitness for use. Analyze peer review results and complete required corrective action.

Refer to the Peer Review Process on the SSC San Diego PAL.

d. Evaluate the product or service for conformance to requirements. Conduct evaluation or testing to identify errors in the product. Verify that the product or service meets the requirements. 

· For systems or software projects, define test plans, objectives, design the test cases, develop the test procedures, scripts, tools, and acquire the facilities or products. Typically, systems are tested at several levels:

· Unit testing of individual components

· Integration testing of multiple units or components operating together

· System testing of the entire product.

· Review traceability to requirements and implementation work products

· Review interface descriptions and integration strategy. Confirm that product components are ready for integration, and check out integrated components.

See Software Test Planning and Management Guide, Software Test Plan Template, and Software Test Report Template on the SSC San Diego PAL.


4.2
Select and Administer Procurements

Many projects need the support of outside contractors, packaged products, off-the-shelf equipment, or licenses to use specialized tools or products. The acquisition of products and services from suppliers external to the project must often be managed with formal agreements. 

a. Acquire outside support if outside products, licenses, or contractor support are being used. Determine the type of acquisition, select suppliers, and establish supplier agreements. Consult with the SSC San Diego Supply Department to identify contract vehicles, prepare procurement package(s), formally define service levels or acceptance criteria, designate a Contracting Officer’s Representative, evaluate proposals, and acquire the products or services.

See the CAPM Process and Expert Mode on the SSC San Diego PAL.

See and use other Center level procurement policies (e.g. Simplified Acquisition), as appropriate.
b. Administer outside support. Manage the relationships with contractors and suppliers. Review the proposed products or services. Execute the agreement. Inspect and accept the acquired products or services according to defined service levels or acceptance criteria. Transition the products from the supplier to the project. 

· Track contractor performance. Ensure that the Contracting Officer’s Representative maintains records of the contractor’s technical documentation and status. Integrate contractor personnel into the project team as effectively as appropriate. Maintain proper and trusting interfaces with contractors to communicate status and comply with the contract.

4.3
Cultivate Teamwork

The skills, training, leadership, ethics, and teamwork of the people on the project staff are essential factors for project success. The SSC San Diego Leadership Philosophy states “We believe that the team process produces superior results.” Proper selection, training, and leadership of the team members are critical in producing quality products on time and within budget.

a. Acquire staff members for the project team.

b. Build teamwork among all team members. 

· Define the leadership philosophy. Clarify the project mission, vision, and goals. Establish project ground rules for team behavior, communication, meetings, and decision-making.

See the Building Teamwork (Expert Mode) on the SSC San Diego PAL.

Attend Guidelines for Successful Teams Workshop from SEPO, or other sources as appropriate.

c. Obtain needed training.

· Identify and prioritize gaps in skills and knowledge areas as training objectives in project and team members’ Individual Development Plans (IDP). Determine the training that is needed and schedule course attendance with the Training Office. Conduct internal training as needed. Maintain project training records.

Refer to the Training Overview, SEPO Training Program Process and SSC San Diego Training Program Process on the SSC San Diego PAL.

4.4
Verify Product Quality

As previously mentioned, the QA function provides credible assurance to management that the products and services conform to the specified processes, requirements, acceptance criteria, and quality standards. Meeting these customer expectations requires a combination of conformance to requirements (does the product or service properly reflect specified requirements) and fitness for use (does the product or service fulfill its intended use in its intended environment).

See the Software QA Plan Template on the SSC San Diego PAL, as one implementation example.

See the Verification Process (Expert Mode) on the SSC San Diego PAL.

See the Validation Process (Expert Mode) on the SSC San Diego PAL.

e. Implement appropriate QA methods to objectively verify that the product or service meets requirements. Tailor or implement procedures that describe the details of how, and by whom, these QA activities shall be implemented and performed. Appendix A may be used for this purpose.

· The objective verification functions of QA usually include:

· Reviewing products, tools, and facilities against requirements and guidelines

· Facilitating peer reviews and project reviews

· Suggesting methods, standards, guidelines, and tools for the project

· Reporting results of product evaluations to the PM or appropriate authority.

· Identify training required to perform QA tasks, train the QA function, and orient the project team members

· Perform QA functions as defined in the QA Plan.
f. Report work results. Report on the outcomes of the QA or objective verification efforts performed to accomplish the project. Communicate non-compliance issues and track to resolution. Maintain appropriate QA records indicating status of issues, and results of verifications performed.
· Identify which deliverables have been completed, which have not, to what extent quality standards are being met, what costs have been incurred or committed, and any non-compliance issues.
Guidance

Project Execution activities vary greatly among projects depending on the project scope and the product or service being produced. Project managers must rely on experience, judgement, and tailoring guidance to adapt these activities to the specific project needs.

Project managers of projects already underway should review these activities to ensure that needed execution activities are being performed and that the project is following current best practices.

Outputs

· Completed product(s) that meet the acceptance criteria, are properly documented, baselined, and are verified and validated

· Status data and measures taken during project execution.

Section 5. Control 

The purpose of the Control function is to provide adequate visibility into actual project progress to allow effective management action when the project’s performance deviates significantly from project plans. This function is performed simultaneously with the Execution function to control progress and manage change.

The project plan is the basis for monitoring tasks, taking corrective action, and communicating status. Progress is primarily determined by comparing the actual work product, task attributes, effort, cost, and schedule to the plan at prescribed milestones or control levels within the project schedule and WBS. Appropriate visibility enables timely corrective action to be taken when performance deviates significantly from the plan. A deviation is significant if it precludes meeting project objectives if left unresolved.  Activities are shown in Figure  5-1.

When actual status deviates significantly from the expected values, corrective actions need to be taken. These actions may require re-planning, which may include revising the original plan, establishing new agreements, or including additional mitigation activities within the current plan.

Refer to the Software Project Tracking and Oversight Process and Expert Mode, available on the SSC San Diego PAL.

Figure 5-1. Activities of the Control Function.

Inputs

· An approved, documented project plan

The project plan may be augmented with a Product Engineering and Qualification Process available on the SSC San Diego PAL.

· Status data and measures from the Execution function

Activity Checklist. The project manager is responsible for performing, or ensuring that the project team performs, the activities described in the following sections.

5.1
Measure Project Performance

The delivery of high-quality products and services is made possible by appropriate visibility into, and feedback on, the processes and associated work products throughout the life cycle. Monitor the progress of the technical and management efforts against applicable technical plans and schedules based on measures of the Execution function and personal observance and participation.

a. Collect data. Collect project measures from the Execution function and activities. Measurements address identified information needs and objectives. Measurements based on objective evidence can help to monitor performance, fulfill contractual obligations, make informed management and technical decisions, and enable corrective action to be taken. Compare actual work products, task attributes, efforts, costs, and schedule to the plans.

· Manage the project using the project plan (including other plans that affect the project) and the project’s defined process. Establish replanning criteria.

· Utilize the capabilities of available project scheduling tools to monitor and track schedules, costs, and resources.

See the project review checklists in the Software Management for Executives (SME) Guidebook and Appendix G to the Software Measurement Plan Template available on the SSC San Diego PAL.

· Harvest measures in the form, content, and frequency defined in projects Measurement Plan. Metrics should include, and not are not limited to those listed below:

· Schedule performance (actual dates vs. planned dates)

· Cost performance (cost expended vs. cost planned)

· Effort performance (actual staff size/hours vs. planned)

· Product size (actual components / source lines of code (SLOC) / objects vs. planned)

· Actual service levels against service level agreements

· Requirements management (stability) (requirements status/traceability)

· Defect data (quality) (open vs. closed problem reports or peer review defects)

· Commitments and stakeholder involvement

· Risks (as required if not covered above)

· Conduct and results of peer reviews

· QA and other objective evaluation activities.

b.
Analyze data and determine status. Analyze and interpret the measurement data; manage and store the data and results.

· Calculate earned value. Earned value management uses objective measures of integrating project progress, with the schedule and cost elements for optimum project planning, monitoring, and control.

For more background information on earned value, see Appendix A to the Software Project Tracking and Oversight Process available on the SSC San Diego PAL.


c.
Monitor project and process quality. Implement methods to objectively validate that the right processes are being followed correctly. These methods, also known as Quality Control (QC), are an element of the QA concept (discussed Section 3.3) which involves monitoring specific project results to determine if processes are being applied correctly, if relevant quality standards are being met, and product or service meet stated specifications. QC addresses both process results, such as throughput and error measures, and project management results, such as cost and schedule performance.

· Perform QC functions as defined in the QA Plan. QC functions usually include:

· Auditing processes for compliance with standards

· Monitoring and reporting on project activities against plans

· Facilitating peer reviews and project reviews and analyzing results

· Suggesting methods, standards, guidelines, and tools for the project

· Reporting results of process audits to the project manager or appropriate authority and non-compliance.

· Maintaining records of QC activities and results.

The auditing processes are discussed in the SME Guidebook listed on the SSC San Diego PAL.

5.2
Manage Requirements and Configurations


Manage the outcomes of the technical effort and make necessary adjustments to project plans and resources. Changes to the requirements of the products and / or service provided, must be carefully examined to identify inconsistencies between these requirements and the current project plans and work products. The integrity of the products and project data throughout the project life cycle must be established and maintained using CM.

a. Control project scope and characteristics. Manage the product requirements and changes received after approval and commitment by stakeholders, and identify their impact on project plans and work products. Return to the Initiation or Planning functions as appropriate.

· Establish and maintain a formal process for documenting change requests and controlling baselines.

· Tailor and use requirements management guidebook, as listed below.
See the Requirements Management Guidebook and Expert Mode on the SSC San Diego PAL.

b. Manage product and documentation configurations. Compare the configuration of products that are delivered to the customer and used in development against requirements and SOW, and resolve issues. Monitor how changes to the configurations, and maintenance of the integrity and traceability of the configurations are managed and controlled. Report discrepancies and manage to closure.

· Perform CM functions as defined in the CM Plan. CM functions usually include:

· Configuration identification of the product units, service data, and related technical documentation and data.

· Configuration control of the products in libraries, establishing baselines, and controlling releases and changes. This includes conduct of change management addressing change proposals and problem reports by a Configuration Control Board (CCB).

· Configuration status accounting reports to help the project identify, produce, deliver, operate, and maintain the products in a timely manner.

· Configuration audits and reviews to verify the products have achieved the requirements and the as-built configurations satisfy technical documentation.
See the Software CM Process Definition, CM Process (Expert Mode), and SCM Desktop Procedures on the SSC San Diego PAL as implementation examples.

5.3
Take Corrective Action

When the project’s performance or results deviate significantly from the plan, corrective action must be identified and implemented.

a. Analyze issues. Collect and analyze the project issues and determine the corrective action needed to address the issues.

· Use a formal tracking, monitoring and control process.

b. Take action. Take corrective action on identified issues. Manage actions to closure. Manage the project using the plan(s). Adjust plans or resources accordingly. Retain the previous plan schedule and resource baselines for comparison purposes.
· Actions should include some or all of the following:

· Revise the schedule, costs, and/or budget

· Modify the plan(s) or processes

· Change or reallocate the resources

· Modify the product requirements or acceptance criteria

· Negotiate revised commitments with stakeholders.

c. Implement risk plans. Take action when risk measures indicate that a risk is realized or is expected to occur soon. Risk reduction/mitigation plans reduce the probability and/or severity of identified risks, and may include formal monitoring, peer reviews, and configuration audits. Contingency plans may include redesign of the product, reallocation of resources, or reduction of performance thresholds.

· Implement risk management process and track reduction / mitigation plans. Replan as necessary.

5.4
Report Performance Information 

Ensure that required and requested information is disseminated in accordance with the SOW, contract, project plans, Center policies, and Center procedures, as appropriate.

Refer to the Keys to Successful Reviews and Meetings Procedure on the SSC San Diego PAL.

a. Report status to appropriate stakeholders. Periodically review the project’s progress, performance, and issues.

· Prepare status reports, presentation forms, graphs, charts, trend lines, and deviations from expected values.

· Report quality issues and ensure resolution of non-compliance issues.

· Report internally to affected team members and line management.

See the Project Status Meeting Agenda Template on the SSC San Diego PAL.

b. Communicate with stakeholders. Foster open communications among all stakeholders to share information and coordinate activities efficiently. Update the list of project stakeholders as project needs dictate.

·  Maintain the communications plan. Monitor the periodic and as-needed project meetings and report status. Meet with contractors, sponsors, users, stakeholders, and other government organizations, as needed to ensure effective communications. 

· Conduct project reviews. Review the status of the project at predetermined milestones, or as deemed necessary, with the project stakeholders and line management. Monitor and update  the resources required, agendas, products and problems to be reviewed, review procedures, and entry and exit criteria. Review project status, milestones, risks, allocation of resources, schedules and funding. Document and distribute results.
See the project review checklists in the SME Guidebook; Appendix G to the Software Measurement Plan Template, the Quarterly Project Brief Template; and the Keys to Successful Reviews and Meetings Procedure available on the SSC San Diego PAL.

c. Submit project measurements to the Center’s OMR via the PDFs. Contribute work products, measures, and experiences that could assist future similar projects.
· Contribute work products, project progress, metrics, engineering and management best practices, and lessons learned for future project use across the Center through the PDF. 
Review the Software Project Tracking and Oversight Process and PDF Template, available on the SSC San Diego PAL.
Guidance

Project managers should frequently interface with the Center’s ERP system to reconcile estimated and actual schedules, funding, and project costs. Project managers of projects already underway should review these tasks listed above to ensure that proper control is being exercised and that the project is following current best practices.



Outputs

· Measures of project status; in project reports, reviews, and meetings

· Revisions to project characteristics, plans, schedules, budgets, and/or resources based on Control activities
· Change management records (e.g., change proposals, problem reports)

· Verification of task and activity completion in both project schedule and the ERP system.

Section 6. Closeout 

The purpose of the Closeout function is to bring the project or phase to an orderly end, provide the completed product to the users, and provide support and training throughout the product’s life. The ultimate measure of any project is the successful use of the resulting product. Post-delivery support of the operation and usage of the product is often the longest and costliest portion of the product’s life. 

Inputs

· The completed product(s) or provided service

· Approved and appropriate product documentation

· Final product documentation may include Project Build Plans, Version Description Documents, and other final deliverables as per the SOW.

Activity Checklist. The project manager is responsible for performing, or ensuring that the project team performs the activities described in the following sections.
6.1 Close the Project or Phase

At the termination of the project or phase, deliver the product and ensure that all administrative and contractual issues are properly concluded.

a. Deliver product or service and provide user support. Transition the verified product to the sponsor, user, or next phase in accordance with the project requirements. Provide user training.

· Build a delivery package and document all delivered work products and services. For hardware projects, this will include engineering drawings or technical documentation. For systems or software projects, this will include all components, including outstanding problem reports, of the final product(s) in a Version Description Document or similar description. Install and check the product in the user environment following the Project Build Plan.

· For final system or software deliveries, support the user’s acceptance testing. Conduct or support System Acceptance Tests, Physical Configuration Audits and Functional Configuration Audits. Obtain formal acceptance of the product by the user, sponsor, and/or customer.

· Work with key stakeholders to develop and implement integrated support plans, if applicable.

· Develop, acquire, and/or provide product training to users as specified in the project requirements.
See the Software Support Activity Establishment Process and Expert Mode on the SSC San Diego PAL.

b. Prepare a de-staffing plan to account for the orderly transition of staff to new project work or other activities. The project manager, as the responsible party for preparing and approving this plan, shall ensure that a balance is struck between maintaining adequate personnel to accomplish Closeout activities and attending to the needs of personnel to obtain new work.

c. Plan and track the turn-in and accounting activities of sponsor-owned equipment, computers and recyclable/reusable products, as well as the release of facilities, and the appropriate disposal of hazardous materials. Obtain receipts from turn-in of equipment and hazardous materials from the proper owner/authority.

d. Conduct administrative closure. Ensure all documentation and efforts are complete to conclude the project or phase. Document final project results, progress, and status. Document lessons learned. 

· Document project results to formalize acceptance of the product or termination for other reasons.

· Collect project records and ensure that they reflect final specifications and analyze project success, effectiveness, and lessons learned. Archive records, deliverables and other information for future use. Submit final PDFs to the OMR.

e. Ensure contracts are appropriately terminated. The project manager and contracting officer should collaborate to ensure that contracts, license agreements, and other procurement agreements are correctly closed. Informally assess the work or performance of contributing organizations (from within and outside the Center) against project requirements and SOW.

· For all contracts, ensure that work was completed correctly and satisfactorily.

· Coordinate with the contracting officer to evaluate contractor performance through formal or informal customer feedback surveys, or other mechanisms.

See the Navy’s Contractor Performance Assessment Reporting System (CPARS) web site available at http://cpars.navy.mil. A CPARS report may reflect a contractor’s positive or negative performance for a given contract for a specified period of time.
· Close administrative issues, update records to reflect final results and archive this information for future use. 

Guidance

Project managers of projects already underway should review these tasks to ensure the project is following current best practices.

Outputs

· Integrated logistics or product support plan

· Product delivered or service provided to intended user and accepted

· Returned equipment

· Proper disposal of hazardous materials

· Closed contract files, project archives, project closure, lessons learned

· Document project status in a final PDF, if applicable

· Customer feedback

· Closeout the project in the ERP system.

Appendix A. Project Management Checklist

The following checklist is an abstract of expected best practices to be implemented and artifacts to be produced by the project manager, according to the project type as listed in Section 1.3 and Table 1-1 of the Guide. In concert with line management, project managers select the appropriate project type (Tier I or Tier II) and then use this checklist to record the date activities were accomplished. Line management shall review and verify the correct designation and assignment of projects to these categories.  The QA function, or objective verifier, uses this checklist to verify usage of the Guide. Refer to the appropriate section in the Guide for detailed explanations of expected functions and activities.

	FUNCTION/ 

Activity
	Sub-activity
	Tier I1 Minimum Actions/ Artifacts
	Tier II2 Additional Actions/ Artifacts
	Date of PM

Completion
	Date of Objective Verification

	2.  INITIATION
	
	
	
	

	2.1 Establish the Project or Phase
	a. Determine initial customer needs and requirements.
	Document purpose and scope; perform initial planning and cost estimation; document assumptions and constraints; rudimentary proposal created


	Detailed cost and technical proposal; detailed project planning begun
	
	

	
	b. Determine SSC San Diego needs.
	Confer with line management; discuss threshold applicability and use of the Center’s Work Shaping and Acceptance Process for FORCEnet compliance; document project structure in ERP


	
	
	

	
	c. Become familiar with the SSC SD Strategic Plan.
	Become familiar with the Center’s Strategic Plan and Composeable FORCEnet demonstrations
	
	
	

	
	d. Determine needed management and engineering processes.
	Document needed mgt and engineering processes to satisfy the customer requirements; meet with Dept / Div resource manager to determine required business processes
	
	
	

	
	e. Document management and team responsibilities.
	Document and clarify project responsibilities and skill sets
	Define reporting relationships; define preliminary needs for facilities and tools


	
	

	3.  PLANNING
	
	
	
	

	3.1 Clarify and Define Project Requirements
	a. Gather candidate requirements.
	Understand and capture requirements, needs, issues
	Requirements documented in SOW, OCD, etc.; and documents baselined


	
	

	
	b. Analyze requirements.
	Decompose and transform requirements 
	Create operational scenarios; allocate requirements to components and products


	
	

	
	c. Formalize the requirements.
	Transform requirements into approved and baselined document
	Product or service requirement validated and traced from source to work products; formal requirements document peer reviewed and under full CM


	
	

	
	d. Review and clarify requirements or standards.
	Understand standards and procedures identified or invoked; product or service acceptance criteria documented
	Documented in project plan; tailored to project usage
	
	

	3.2 Define Schedule and Costs
	a. Estimate the appropriate quantifiable parameters.
	Parameters itemized and understood
	Parameters estimated, documented, baselined; assumptions and constraints documented; OMR used


	
	

	
	b. For development projects, select a life cycle strategy.


	Strategy selected and documented
	Strategy tailored to fit project usage
	
	

	
	c. Identify the major tasks or phases.
	Tasks, phases identified in basic WBS in ERP
	Tasks / phases documented in a detailed WBS broken down to a level where effective control can be maintained. Key technical and management dependencies are documented, managed, and controlled


	
	

	
	d. Identify the processes, techniques, methodologies, and tools.


	Select processes and tools for managing the project
	Processes, tools documented in plan; derive project-specific processes from organization standard
	
	

	
	e. Develop the project's overall schedule.
	Develop schedule, include milestones, reviews, etc.
	Schedules, milestones, reviews on PERT chart; critical path identified; Schedules, milestones, reviews in a project scheduling tool


	
	

	
	f. Estimate the costs.
	Costs and budget estimated in ERP
	Document detailed cost and budget in the plan; document assumptions & variables and store for future use; identify any custom tailoring of environments


	
	

	
	g. Define the human resources, software, and hardware resources.


	Resources and environments identified
	Detailed documentation in Plan; detailed in tracking system (a project scheduling tool, etc.)
	
	

	3.3 Identify Quality Approach
	a. Document the QA approach.
	QA or objective verification approach defined
	QA approach, budget, schedule and processes documented for life cycle in project or QA Plan, to include verification and validation activities


	
	

	
	b. Document the CM approach.
	CM approach documented
	CM approach, budget, schedule and processes documented for life cycle in project or CM Plan


	
	

	
	c. Document the methods that will be employed to identify and eliminate defects.


	Methods documented, and reviews identified and scheduled
	Peer reviews planned, scheduled and documented in project plan
	
	

	
	d. Determine how project status and execution will be measured.
	Describe and collect measurement objectives and measures
	Structure, goals & objectives, collection frequency, processes, analysis and reporting frequencies and relationships documented in measurement plan


	
	

	3.4 Organize Staff
	a. Identify the project's organizational structure.
	Define reporting relationships
	Identify each org element for each task area
	
	

	
	b. Identify staff roles.
	Major roles and duties identified in the plan; acquire staff members; verify correct understanding and implementation of the Work Shaping and Acceptance Process 
	Determine knowledge, skills, and abilities required and plan for attainment


	
	

	
	c. Identify any technical agreement, contract, or licenses needed.


	Needs documented
	Contractual requirements documented and planned; CAPM process followed
	
	

	
	d. Determine stakeholder involvement.
	Involvement documented
	Develop detailed communications plan. Ensure involvement with all stakeholders is planned, documented, monitored


	
	

	
	e. Identify the training necessary.
	Needs reviewed
	
	
	

	3.5 Identify Risks
	a. Document candidate risk areas.
	Risks and sources documented
	Analyze for importance, severity of impact, probability of occurrence, consequences, quantifiable cost or schedule impact to projects, and timeframe. Detail risks in tracking mechanism (Risk Radar, etc.)


	
	

	
	b. Document risk avoidance actions.
	Actions reviewed
	Develop avoidance alternatives for each high-priority risk and detail in project plan or risk tracking mechanism. (Risk Radar, etc)


	
	

	
	c. Document risk reduction and contingency actions.
	Contingency plans determined and actions reviewed
	Document reduction / mitigation plans and contingency plans for high-priority risks. For each mitigation, calculate the residual cost or schedule impact remaining if mitigation activities are implemented


	
	

	
	d. Determine what measurable or observable events can be tracked.
	Measures determined
	Define measurements and mechanisms for tracking high-priority risk and document in plan or tracking mechanism


	
	

	3.6 Develop Plans
	a. Document the project plans in one or more documents.
	Document elementary scope, activities, schedule, budget, risks in ERP and basic plan
	Project plan and/or subplans to address all issues; multiple detailed plans for various topics (Engineering, Mgt, Risks, QA, CM, builds, etc)


	
	

	
	b. Reconcile resources.
	Resources reconciled
	Ensure that the project plans and subordinate plans are integrated, and describe the project’s defined process


	
	

	
	c. Conduct a peer review.
	Plans reviewed internally
	Peer Review and acceptance of plan(s)


	
	

	
	d. Obtain approval and commitment from line management and stakeholders.
	Customer agrees to plans
	Stakeholders approve and formally signs plan(s), and plan(s) is/are managed and controlled


	
	

	4.  EXECUTION
	
	
	
	

	4.1 Carry Out the Plan
	a. Design the product or engineer the service solution.
	Product structure designed or service levels established
	Detailed alternative solutions developed & documented; best selected; traced to requirements; tailor best practices; User and test documentation developed; all placed under CM


	
	

	
	b. Develop the product or perform service.
	Product components developed
	Components and tests documented and placed under CM for management and control


	
	

	
	c. Review the design and product for defects.
	Design / product / service evaluated against requirements


	Peer reviews on documents and products are performed and recorded
	
	

	
	d. Evaluate the product or service.
	Product evaluated via management reviews
	Test plans documented, run, recorded; requirements / work products traced;  Test Plan and Management Guide, Test Procedures, Test Reports produced. Review interface descriptions and integration strategy. Confirm product / components ready for integration, and check out integrated components


	
	

	4.2 Select and Administer Procurements
	a. Acquire outside support.
	Support identified, coordinated with Supply, define acceptance criteria and acquire product / service


	Contracts procured per CAPM process
	
	

	
	b. Administer outside support.
	Execute and manage relationships
	Formal relationships documented and tracked followed; Contractor performance tracked, status reported, technical documentation maintained


	
	

	4.3 Cultivate Teamwork
	a. Acquire staff members for the project team.


	Staff acquired
	
	
	

	
	b. Build teamwork among all team members.


	Teamwork achieved
	Project mission, goals, ground rules documented; team training received
	
	

	
	c. Obtain needed training. 
	Training needs identified and fulfilled
	Project and individual training gaps documented, and filled; internal training courses and records maintained


	
	

	4.4 Verify Product Quality
	a. Implement quality methods.
	QA or objective verifications conducted on products and services
	QA process followed, results documented; QA procedures and record produced; training provided; QA issues and review results tracked to closure


	
	

	
	b. Report work results.
	Results reported and records maintained
	QA status reports delivered; standards compliance and cost data reported


	
	

	5.  CONTROL
	
	
	
	
	

	5.1 Measure Project Performance
	a. Collect data.
	Critical few project measures reported taken for management and analyzed against plan
	Manage the plan and the projects’ process; detailed lifecycle measures compared against plans; replanning criteria established; capabilities of project management and scheduling tools used; harvest data as needed


	
	

	
	b. Analyze data and determine status.
	Measures analyzed for impact
	Status and trends determined; earned value calculated on critical measures


	
	

	
	c. Monitor project and process quality.
	QC functions are monitored for process adherence; audits performed
	QC conducted, documented, reported against procedures; SME Guidebook checklists used, Training provided


	
	

	5.2 Manage Requirements and Configurations
	a. Control project scope and characteristics.
	Requirements changes managed, with impacts analyzed
	Establish / maintain a formal process for documenting change requests and controlling baselines. Tailor & use requirements management guidebook


	
	

	
	b. Manage product and documentation configurations. 
	Compare configuration of delivered products against requirements and SOW. Monitor how changes to the configurations, and maintenance of the integrity and traceability of the configurations are managed and controlled


	Configurations and changes follow strict CM and CCB processes; CM audits performed and reports produced
	
	

	5.3 Take Corrective Action
	a. Analyze issues.
	Project issues identified, processed
	Process (meetings, reports) to identify and process issues; Use a formal tracking, monitoring and control process


	
	

	
	b. Take action.
	Action implemented
	Requirements, schedules, costs, plans updated or reallocated


	
	

	
	c. Implement risk plans.
	Risk triggers recognized
	Reduction / mitigation plans implemented, follow Risk Mgt. process and replan as necessary


	
	

	5.4 Report Performance Information
	a. Report status to appropriate stakeholders.
	Stakeholders regularly kept appraised of project and progress
	Formal status reports, reviews and action items to all stakeholders, follow Project Status Meeting Agenda template


	
	

	
	b. Communicate with stakeholders.
	Communications planned
	Meetings and reviews held regularly and as needed; recorded; projects use SME Guidebook checklists, Keys to Reviews and Meetings
	
	

	
	c. Submit results to the Center’s OMR.
	Submit basic (cost, schedule, etc) project measures (estimated and actuals) via PDFs
	Contribute detailed measures, work products, best practices and project process and lessons learned 
	
	

	6.  CLOSEOUT
	
	
	
	

	6.1 Close the Project or Phase
	a. Deliver and provide user support. 
	Deliver product and provide user training
	Documented and delivered product, user testing, all work products, ILS plan, and training supported; transition products


	
	

	
	b. Prepare a de-staffing plan.
	Plan for the transition of staff to other projects
	Plan, track and document the activities required for transitioning / re-assigning staff to new projects or activities


	
	

	
	c. Turn in equipment and hazardous materials.
	Plan and track “turn-in” and accounting activities of equipment, computers and recyclable/reusable products, the release of facilities, the appropriate disposal of hazardous materials. Obtain receipts from turn-in of equipment and hazardous materials from the proper owner / authority
	
	
	

	
	d. Conduct administrative closure.
	Project closeout, final ERP entries, lessons learned
	Final PDFs, best practices, project status, documented and submitted
	
	

	
	e. Ensure contracts are appropriately terminated.
	Contract and license closeout; assess the work of the contributing orgs
	Archived records, contractor evaluations; archive final results
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2.1 Establish the Project / Phase


a.	Determine initial customer needs and requirements


b.	Determine SSC SD needs


Become familiar with the SSC SD Strategic Plan


Determine needed mgt & engineering processes


Identify management and team responsibilities





3.1 Clarify and Define Project Requirements


a.	Gather candidate requirements


b.	Analyze requirements


c.	Formalize requirements


d.	Review and clarify requirements and standards





3.5 Identify Risks


a.	Document candidate risks


b.	Determine risk avoidance


c.	Document risk reduction / contingency actions


d.	Determine risk measures





3.2 Define Schedule and Costs


a.	Estimate parameters


b.	Document life cycle


c.	Identify tasks, phases


d.	Identify processes


e.	Develop schedule


f.	Estimate costs


g.	Define resources








3.3 Identify Quality Approach


a.	Document QA approach


b.	Document CM approach


c.	Identify methods to remove defects


d.	Determine project measures





3.4 Organize Staff


a.	Define org structure


b.	Identify staff roles


c.	Identify needed contracts


d.	Determine stakeholder involvement


e.	Identify training needs





3.6 Develop Plans


a.	Document plans


Reconcile resources


Conduct peer reviews


Obtain plan approval & commitment





4.1 Carry Out Plan


a.	Design the product or service solution


b.	Develop the product


c.	Review for defects


d.	Evaluate the product against requirements





4.3 Cultivate Teamwork


a.	Acquire staff members


b.	Build teamwork


c.	Obtain training





4.2 Select and Administer Procurements


a.	Acquire outside support


b.	Administer outside support





4.4 Verify Product Quality


a.	Implement QA methods


b.	Report work results





5.2 Manage Requirements and Configurations


a.	Control project scope


b.	Manage product and document configurations





5.3 Take Corrective Action


a.	Analyze issues


Take action


Implement risk plans





5.1 Measure Project Performance


a.	Collect data


b.	Analyze data, determine status


c.	Monitor project and process quality 





5.4 Report Perfor-mance Info


a.	Report status


b.	Communicate with stakeholders


c.	Submit project measures / work products





6.1 Close the Project / Phase


Deliver and support


Prepare de-staffing plan


Track / turn-in equipment and hazardous material


Conduct admin closure


e.	Properly close out contracts
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1 Tier I projects follow basic best practices in this Guide and tailor the Project Management Plan Template to fit needs.





2 Tier II projects follow basic best practices in this Guide, tailor the Project Management Plan Template, and implement additional italicized text as listed in each function.
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