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PREFACE

This document describes the assets that form the basis for organization-wide communication of software engineering best practices and serve as a baseline of standard software processes.  The objective, as illustrated in the figure below, is to both surround and interact with Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego projects in the constant improvement of applied software engineering.  The approach, defined herein, provides guidance to management on the institutional processes needed to coordinate the functional activities necessary to deliver quality products to its customer base.  This document addresses topics required to achieve the Software Engineering Institute’s (SEI) Capability Maturity Model for Software (SW-CMM) Version 1.1 “Defined” level (Level 3) and builds a base for moving farther up the maturity ladder.

This document was produced according to the process defined in SSC San Diego Systems Engineering Process Office’s (SEPO’s) Handbook for Process Management.  In addition, it is under configuration control as specified in the SEPO Document Configuration Management Process.  Consequently, updates will occur in response to Document Change Requests (DCRs).  SEPO welcomes and solicits feedback in the form of DCRs from users of this document so that future revisions will reflect improvements based on new technology, organizational “Best Practices”, and lessons learned.  
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Section 1.  Introduction

1.1
Purpose

Software process assets are maintained by an organization for use by projects in developing, tailoring, maintaining, and implementing their software processes.  The objectives for maintaining a central repository of such assets are listed below:

a. Communicate organization-wide “Best Practices”.

b. Provide an information base for project estimation and software process improvement.

c. Provide a source from which processes for specific projects could be developed.

d. Provide support for the Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego to attain a Software Engineering Institute (SEI) Capability Maturity Model for Software (SW-CMM) Level 3 and beyond.

1.2
Background

SSC San Diego has established the Systems Engineering Process Office (SEPO) as the internal organization responsible for facilitating the development and maintenance of SSC San Diego’s software process assets.  These assets include the following items:

a. A description of the organization’s approved software life cycles.

b. A description of the organization’s standard software process including its architecture and elements.

c. Guidelines for tailoring a selected life cycle strategy and the organization’s standard software process and its elements.

d. A description of linked databases of project and process measurements.

e. A description of a library of software process-related documents and educational materials.

Figure 1-1 describes the ordering, interfaces, and inter-relationships between the assets, the SEPO organization, and projects at SSC San Diego.  This diagram defines the interfaces and dependencies of the components that collectively comprise SSC San Diego’s organizational software process assets. 

1.3
Scope

Guidance contained in this document applies to new and continuing projects starting with the projects that are leading the software process improvement effort, and expanding to the entire SSC San Diego organization.  This approach is implemented by the Software Process Improvement (SPI) Plans of each Department where the SPI projects are identified.

1.4
Tailoring Guidelines

Tailoring of this document is not permitted, as it is SSC San Diego-level direction.  Comments may be submitted using the Document Change Request (DCR) form at the end of this document.  
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Figure 1-1.  SSC San Diego Software Process Asset Inter-relationships

1.5
Document Overview

The contents of this document have been organized to address each of the organizational software process assets.  The following is an overview of the sections in this document: 

a. Section 1 – Provides an overview of the SSC San Diego software process assets and their relationships.

b. Section 2 – Provides a description of the SSC San Diego-approved software life cycle strategies.

c. Section 3 – Addresses the SSC San Diego standard software process, its architecture and elements.

d. Section 4 – Defines tailoring guidelines.

e. Section 5 – Discusses the purpose and content of the organization software process database.

f. Section 6 – Identifies the library of software engineering material.

g. Appendix A – Provides “Where to Start” information for a newly assigned project manager. 

h. Appendix B - Addresses software project manager’s responsibilities. 

1.6
Referenced Documents

The documents listed below were referenced in the creation of this document:

a. Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology, Software Life Cycle Processes, IEEE/EIA 12207 Series, March 1998.

b. Handbook for Process Management, SEPO, September 1998.

c. SEPO Document Configuration Management Process, Version 2.6, SEPO, November 1999.

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

e. SSC San Diego Process Asset Library web site (http://sepo.spawar.navy.mil).

f. Capability Maturity Model for Software, Version 1.1, Software Engineering Institute, CMU/SEI-93-TR-24, February 1993.

g. SSC San Diego Organizational Measurement Guide, SEPO, September 2000.

1.7
Abbreviations and Acronyms

CMM
Capability Maturity Model

C4ISR
Command, Control, Communication, Computers, Intelligence, Surveillance and Reconnaissance
DCR
Document Change Request

DoD-STD
Department of Defense Standard

IC
Inter-group Coordination KPA of the SEI SW-CMM

IEEE/EIA
Institute of Electrical and Electronic Engineers/Electronic Industries Association

ISM
Integrated Software Management KPA of the SEI SW-CMM

KP
Key Practice of a common feature of the SEI SW-CMM

KPA
Key Process Area of the SEI SW-CMM

MIL-STD
Military Standard

OMG
Organizational Measurement Guide

OPMP
Organization Project Management Plan

OSPD
Organization Software Process Database

PAL
Process Asset Library

PDF
Project Data Form

POC
Point of Contact

PR 
Peer Review KPA of the SEI SW-CMM

RAD
Rapid Application Development

SCM
Software Configuration Management KPA of the SW-CMM

SCMP
Software Configuration Management Plan

SDF
Software Development File

SDL
Software Development Library

SDP
Software Development Plan

SEI
Software Engineering Institute

SEPG
Software Engineering Process Group

SEPO
Systems Engineering Process Office

SME
Software Management for Everyone 
SMP
Software Measurement Plan

SPAWAR
Space and Naval Warfare 

SPE
Software Product Engineering KPA of the SW-CMM

SPI
Software Process Improvement

SPIRIT
Software Process Improvement Representatives Introductory Training
SPM
Software Project Management 

SPP
Software Project Planning KPA of the SEI SW-CMM

SPTO
Software Project Tracking and Oversight KPA of the SW-CMM

SQA
Software Quality Assurance KPA of the SW-CMM

SQAP
Software Quality Assurance Plan

SRS
Software Requirements Specification

SSC
SPAWAR Systems Center 

STP
Software Test Plan

STR
Software Test Report

SW
Software

SW-CMM
Capability Maturity Model for Software 

Section 2.  The Software Life Cycle 

2.1
Introduction

A software life cycle includes the activities necessary to support a software product’s life from a declaration of need through requirements analysis, design, implementation, test, delivery, maintenance, and finally retirement.  SSC San Diego has specified that for new projects, the life cycle processes described in the Institute of Electrical and Electronic Engineers/Electronic Industries Association (IEEE/EIA) 12207 Series, Standard for Information Technology, Software Life Cycle Processes will apply.  For legacy programs, Military Standard (MIL-STD)-498, or its predecessors, shall apply.  An overview of IEEE/EIA 12207 processes supporting the software life cycle is contained in Section 3.  This section discusses the approved strategies for developing and maintaining software to which the IEEE/EIA 12207 processes will apply.  In previous standards, these strategies were referred to as life cycle models.  IEEE/EIA 12207 refers to them as development strategies as they are targeted at the development and initial deployment of software systems.  

2.2
Approved Development Strategies

The Development Process within the Primary Life Cycle Process Group of IEEE/EIA 12207 is defined as the SSC San Diego standard for the development and/or maintenance of software products.  Annex I of IEEE/EIA 12207.2 provides guidance on three basic strategies to be used to implement the Development Process defined in IEEE/EIA 12207.  These three are recommended by SSC San Diego as the basis for project planning and implementation.  To assist in selection, the strategies are summarized in the sections below and in Table 2-1. 

Table 2-1.  Key Features of the IEEE/EIA 12207 Life Cycle Strategies

	Program Strategy
	Define All

Requirements

First?
	Multiple

Development

Cycles?
	Field

Interim

Software?

	Once Through
	Yes
	No
	No

	Incremental
	Yes
	Yes
	Maybe

	Evolutionary
	No
	Yes
	Yes


2.2.1
Once Through Strategy 

The Once Through strategy is also known as the “Grand Design” or “Waterfall”.  It is a program strategy associated with Department of Defense Standard (DoD-STD)-2167A terminology.  This strategy was conceived during the early 1970s as a remedy to the undisciplined code and fix method of software development.  It is a once-through, do-each-step-once strategy.  In this approach, each process is performed in sequence, and each process is completed before proceeding to the next process in the sequence.  For example, analysis and design do not begin until project plans are prepared, reviewed, and complete.  Likewise, development does not begin until the requirements and design phases are complete. 

The Once Through strategy provides a structured, disciplined method for software development, and can be useful for maintenance projects, and small, new starts with clearly defined and understood requirements.  However, for other types of development, this strategy can prove to be risky and inflexible.  For larger programs, with only a single pass through the process, integration problems often surface too late in development, and a completed product is not available until the very end of the process.  The long period between project start and product delivery can discourage customer involvement and lead to a system development process constantly impacted by changing customer requirements.  Figure 2-1 illustrates the Once Through strategy from requirements to operational fielding.
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Figure 2-1.  Once Through Strategy 
2.2.2
Incremental Strategy 

The Incremental strategy (also known as “pre-planned product improvement”) involves dividing a system into multiple “builds” (or increments) and developing the system one release at a time.  A project performs project planning and requirements analysis one time only, and then repeats the design, development, and testing processes for each build of the system.  The first build of the system incorporates a subset of the planned capabilities; the next build adds another subset of the planned capabilities, until the increments form a complete operational system.  The software project manager must work with the sponsor to determine the number, size, and schedule of the builds that will lead to a complete system. 

An Incremental strategy is most appropriate for large, new systems where system and software requirements can be fully defined and clearly understood.  The primary advantage of this strategy over the Once Through strategy is the use of multiple development cycles.  This allows approaching the development in more manageable increments.  In addition, the sponsor has an opportunity to interact with an actual system much sooner and provide feedback to the developers.  The main disadvantage to the Incremental strategy is its dependence on having clearly and completely defined software requirements at the beginning.  It was not intended to provide response to rapidly changing customer requirements.  Figure 2-2 illustrates the Incremental strategy.

2.2.3
Evolutionary Strategy 

The Evolutionary strategy also develops a system in builds, but differs from the Incremental strategy in acknowledging that the user does not fully understand all of the requirements up front.  The primary difference is that a project using the Evolutionary strategy repeats the Requirements Analysis phase more than one time and produces a program at successive levels of completeness, and each level is a version of 
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Figure 2-2.  Incremental Strategy

the program that is to some extent usable.  As with the Incremental strategy, a project progresses through multiple development cycles and produces multiple builds.  The first build produced is an operational version that meets the initial set of functional, system, and software requirements.  Based on customer feedback, the project repeats the analysis, design, development, testing, and implementation processes to produce a second version that meets the more clearly defined functional, system, and software requirements.  This process continues until the requirements are fully defined and understood and a final system may be produced.  The software project manager must work with the sponsor to determine the number, size, and schedule of the builds that will lead to a complete system. 

Evolutionary program strategies are particularly suited to situations where, although the general nature of the program is known, the detailed system and software requirements are difficult to know, define, or characterize.  This is usually the case with software-dominated decision support systems that are highly- interactive and have complex human-machine interfaces.  

Disadvantages to the use of the Evolutionary strategy would include that customers/users might prematurely accept one of the versions as the final system; and, it is easy for a project to experience excessive requirements growth, allowing additional and expanding requirements to delay or increase the cost of development. 

It is important that the customer be aware of this potential.  By closely tracking the growth of the system and software requirements, the software project manager should be able to predict when requirements creep will cause a project to overrun. 

Figure 2-3 illustrates the relationship of evolving requirements to the Evolutionary strategy.

2.2.3.1  Rapid Application Development.  Rapid Application Development (RAD) is a form of the Evolutionary strategy that, in the classic tradeoff of time, cost and quality, makes time paramount.  
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Figure 2-3.  Evolutionary Strategy

RAD uses an approach of incremental product delivery with customer feedback after each iteration setting the direction for the next iteration.  Unlike prototyping, the product delivered is a working model to be operated by the end user in a deployed operational environment.

A typical RAD cycle time, or “time-box”, is one new system version per month.  Sometimes, project teams iterate weekly or even daily, though the shorter the cycle time; the more likely the process is to be unstable.  Cycle time may even be as long as six-month phases—this is referred to as “Slow RAD”.  As the application evolves through the iterations, it should become mature. 

The customer should understand that the price of rapid deployment, in an environment of abstract requirements, is that the software cannot be expected to be right the first time.  The whole reason for RAD’s iterative development is because requirements need to be evolved.  The customer must understand that the system is evolving in a manner that emphasizes schedule rather than quality.  Therefore, the application domain must be able to tolerate this approach.  In short, this approach may work for desktop decision aides but not for embedded munitions.

2.3
Prototyping Methods

Prototyping can be used with any development strategy and is strongly encouraged when embarking on an evolutionary development.  Prototyping allows the customer to look at alternatives prior to committing large amounts of resources to development and is encouraged when requirements are uncertain. Prototyping uses initial customer requirements to quickly develop a basic system model.  The customer then responds to the system model, and the prototyped system is modified and again analyzed as to its suitability to the operational need.  This iterative process continues until the model satisfies the customer, and the requirements are more clearly understood.  By showing the customer alternatives to solving a problem, time and resources can be conserved.  In addition, prototypes are valuable tools to be used during risk analysis activities to both define and verify system requirements. 

2.3.1
Description

The following paragraphs describe three possible methods of prototyping.  These approaches are suitable for use in developing the decision aides prevalent in the Command, Control, Communication, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) domain.  Three prototyping techniques are described below: 

a. Conceptual Prototype – Conceptual prototyping involves the rapid development of a working program during the Software Requirements Analysis Phase.  Conceptual prototypes are developed as quickly as possible as a tool to refine the customer’s requirements.  At the end of the Software Requirements Analysis Phase the requirements are formally documented, then a decision is made to keep the conceptual prototype and evolve it into an Integration Prototype,  by beginning the Software Architectural Design Phase, or discard the prototype having used it as a means of  requirements development 

b. Integration Prototype – Integration prototyping involves extending the conceptual prototype into a system test environment.  Where the conceptual prototype focuses on the refinement of the proposed system’s operational requirements, the integration prototype validates the proposed system’s external interfaces and its ability to work as a member of a family of elements that together form a larger integrated operational capability.  An example would be reconfiguring a conceptual prototype to fit into a system test environment, as found in the Combat Ship’s Test Facility, to evaluate its operation and value-added to existing combat systems.  Testing is performed in a lab environment rather than a deployed environment. 

c. Operational Prototype – The third variation of prototyping, operational prototyping, can be compared to the beta testing done by commercial software development organizations.  This method is used primarily with the evolutionary development strategies to help clarify and evolve customer requirements.  Operational prototyping is similar in purpose to integration prototyping.  However, the operational prototype is configured to be installed and evaluated in a deployed environment, such as shipboard.  The operational prototype is more formal in its development, progressing through requirements analysis, design, and testing.  It is actively documented and may evolve into a production system.  The primary benefit of this method is that the development time of operational prototypes can be shortened and adjusted to allow periodic customer feedback and interaction with the evolution of the planned system.  

2.3.2
Advantages/Disadvantages 

Prototyping provides a method and technique for clarifying and verifying customer requirements for a system.  Prototyping encourages customer and developer interaction and allows them to create, use, and modify a proposed system before obligating more resources.
A disadvantage is that the system may be produced too quickly, resulting in too little analysis during the original requirements phase, i.e. too much emphasis on building the prototype and not enough on requirements.  This can prevent thorough research of alternative solutions.  In addition, quality may suffer and quick-fix methods may override the opportunity to research and solve underlying problems.

The greatest hazard is that a prototype may be decreed “operational” before completion of a formal development cycle and proper documentation.  Incomplete documentation can lead to higher maintenance costs, and interface and interoperability problems over the life cycle of the system.
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Section 3.  SSC San Diego Standard Software Process

3.1
SSC San Diego Software Process Architecture 

The following is a high-level description of SSC San Diego’s standard software process.  It is composed of the IEEE/EIA 12207 life cycle process groups that support the development and/or maintenance of software systems.  Figure 3-1 presents an overview of IEEE/EIA 12207’s three process groups, and their included processes, that can be employed to acquire, supply, operate, develop, and maintain software products.  Figure 3-2, illustrates the inter-relationship of the processes from the Organizational and Supporting Life Cycle Process groups to the activities of the Development Process of the IEEE/EIA 12207’s Primary Life Cycle Process group.  The inter-relationship and interfaces of these process groups, and their activities, are described in detail in Section 4 of IEEE/EIA 12207. 
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Figure 3-1.  IEEE/EIA 12207 Life Cycle Processes Overview

Appendices A and B of this document provide guidance in utilizing the assets listed in this section on a project.  Appendix A provides an outline of information that software managers should know prior to starting a project.  Appendix B summarizes a software project manager’s responsibilities throughout a project.  

The SW-CMM Key Process Areas (KPAs) are used to ensure that the activities defined in the process groups of IEEE/EIA 12207 are implemented to the highest level of effectiveness.  The KPAs for Integrated Software Management (ISM), Inter-group Coordination (IC), and Software Product Engineering (SPE) address key practices affecting the interface and coordination of groups representing system engineering, external organizations, and the activities of IEEE/EIA 12207 Supporting and Organizational Life Cycle Processes shown in Figure 3-1.
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Figure 3-2.  SSC San Diego Software Process Architecture

3.2
IEEE/EIA 12207 Life Cycle Processes

The following sections present the SSC San Diego software process assets and their relation to the processes of the IEEE 12207 in a tabular format.  The referenced assets are available from the SSC San Diego Software Process Library.  To facilitate constant process improvement, all SSC San Diego software engineering process documents, document templates, policies, and other software engineering assets are subject to configuration control as specified in reference c, SEPO Document Configuration Management Process.  Document Change Requests (DCRs) are submitted to initiate the process that will effect enhancement of the SSC San Diego standard software process.  Figure 1-1, SSC San Diego Software Process Assets Inter-relationships reflects the application of DCRs for process improvement.  Section 4 of this document addresses the tailoring of IEEE/EIA 12207 software development strategies and the application of the IEEE/EIA 12207 life cycle processes by tailoring the SSC San Diego software process assets in the context of the SW-CMM KPAs.

3.2.1
IEEE/EIA 12207 Primary Life Cycle Processes

Table 3-1 lists the SSC San Diego software process assets that support the implementation of the selected IEEE/EIA 12207 Primary Life Cycle Processes.

Table 3-1.  IEEE/EIA 12207 Primary Life Cycle Process Assets

	Primary Life Cycle Process
	SSC San Diego Software Process Assets

	Acquisition


	Contracting:

a. SSC San Diego Software Subcontract Management Policy

b. Contractor Acquisition and Performance Monitoring Process

c. Software Subcontractor Management Process Definition

d. Software Subcontractor Management Practitioner’s Guidebook

IEEE Standards:

a. 1062, Software Acquisition

b. 1220, Systems Engineering Process

c. 1233, System Requirements Specifications

d. 12207, paragraph 5.1

	Supply
	Link to information on supply from SSC San Diego Process Asset Library.

Other supply information is available from the SSC San Diego Software Process Library.

IEEE Standards:

a.
12207, paragraph 5.2

	Development
	SSC San Diego Software Engineering Policies

ISM/SPE/IC Implementation Guide
Requirements:

a. SSC San Diego Software Requirements Management Policy

b. Requirements Management Guidebook

c. Software Requirements Specification (SRS) Template (MIL-STD 498 DID format)

d. Web-Link to information on requirements management tools

Test:

a. Software Test Planning and Management Guide including a suggested policy statement

b. Software Test Plan (STP) Template (MIL-STD 498 DID format)

c. Software Test Report (STR) Template (MIL-STD 498 DID format)

d. Web-Link to information on test

Reuse:

a. Reuse Adaptation and Management Guide

b. Web-Link to information on reuse

Document Templates:

a. Software Development Plan (SDP)

b. Software Development Library (SDL)

c. Software Development File (SDF)

d. Software Transition Plan

IEEE Standards:

a. 1074, Developing Software Life Cycle Processes

b. 830, Software Requirements Specifications

c. 1016 and 1016.1, Software Design Descriptions

d. 829 and 1008,  Software Testing

e. 1228, Software Safety Plans

f. 12207, paragraph 5.3

	Operation
	Operation information is available from the SSC San Diego Software Process Library.

IEEE Standard:

a. 12207, paragraph 5.4

	Maintenance
	Maintenance information is available from the SSC San Diego Software Process Library.

IEEE Standard:

a. 12207, paragraph 5.5


3.2.2
IEEE/EIA 12207 Supporting Life Cycle Processes 

Table 3-2 lists the SSC San Diego software process assets that support the IEEE/EIA 12207 Supporting Life Cycle Processes.

Table 3-2.  IEEE/EIA12207 Supporting Life Cycle Process Assets

	Supporting Life Cycle Process
	SSC San Diego Software Process Assets

	Documentation
	SEPO Library Process 

SEPO Document Configuration Management (CM) Process

Handbook for Process Management

Process Description Template

Expert Mode Process/Procedure Template

Additional documentation information is available from the SSC San Diego Software Process Library.

IEEE Standard:

a. 12207, paragraph 6.1

	Configuration Management


	SSC San Diego Software Configuration Management (SCM) Policy

Software Configuration Management Process

Generic Software Configuration Management Plan 

Sample Software Configuration Management Desktop Procedures

Software Configuration Management Tool Selection Procedures

Link to MIL-STD-973 (Configuration Management)

IEEE Standards:

a. 828 and 1042, Software Configuration Management Plans

b. 12207, paragraph 6.2

	Quality Assurance
	SSC San Diego Software Quality Assurance (SQA) Policy

SQA Process

SQA Plan Template

Links to other SQA web sites

IEEE Standards:

a. 730 and 730.1, Software Quality Assurance Plans

b. 1061, Software Quality Metrics Methodology

c. 12207, paragraph 6.3

	Verification
	SSC San Diego Peer Review (PR) Policy

Peer Review Process

Formal Inspection Process

A paper on the “Benefits of Formal Inspections”

IEEE Standard:

a. 1012, Verification and Validation

b. 12207, paragraph 6.4

	Validation
	Embedded in Test Planning and Management Guide and in other materials available from the SSC San Diego Software Process Library.

IEEE Standard:

a. 1012, Verification and Validation

b. 12207, paragraph 6.5

	Joint Review
	SSC San Diego Inter-group Coordination (IC) Policy

SSC San Diego Integrated Software Management (ISM) Policy

ISM/SPE/IC Implementation Guide

A brief on conducting a successful meeting, “Keys to a Successful Review/Meeting”

A brief on “Integrated Product Teams”

IEEE Standard:

a. 1028, Software Reviews and Audits

b. 12207, paragraph 6.6

	Audit
	Embedded in SQA materials, MIL-STD 1521B and in other materials available from the SSC San Diego Software Process Library. 

IEEE Standard:

a. 1028, Software Reviews and Audits

b. 12207, paragraph 6.7

	Problem Resolution
	Embedded in SCM materials and in other materials available from the SSC San Diego Software Process Library. 

IEEE Standards:

a. 1044 and 1044.1, Classification for Software Anomalies

b. 12207, paragraph 6.8


3.2.3
IEEE/EIA 12207 Organizational Life Cycle Processes

Table 3-3 lists the SSC San Diego software process assets that support the IEEE/EIA 12207 Organizational Life Cycle Processes.

Table 3-3.  IEEE/EIA12207 Organizational Life Cycle Process Assets 

	Organizational Life Cycle Process
	SSC San Diego Software Process Assets

	Management


	Planning:

a. SSC San Diego Software Project Planning (SPP) Policy

b. Software Project Planning Process

c. ISM/SPE/IC Implementation Guide
d. Software Development Plan (SDP) Template

e. Organization Project Management Plan (OPMP) Template

Estimation:

a. Software Estimation Process

b. Free downloadable software estimation tools

c. Links to software estimation web sites

Tracking and Oversight:

a. SSC San Diego Software Project Tracking and Oversight (SPTO) Policy

b. SSC San Diego Software Project Tracking and Oversight Process

c. Software Management for Executives Guidebook

d. SEPO Metrics Brief

e. Link to the Joint Logistics Commander’s Web site for “Practical Software Measurements”

f. Links to other software metrics and measurement sites

Risk Management Process 

Software Engineering Policies

IEEE Standards:

a. 1058.1, Software Project Management Plans

b. 982.1 and 982.2, Measures to Produce Reliable Software

c. 1045, Software Productivity Metrics

d. 12207, paragraph 7.1

	Infrastructure


	SPI Project Software Tools Database

Free downloadable software estimation tools

Programming Guidelines and Standards

Additional infrastructure information is available from the SSC San Diego Software Process Library.  

IEEE Standards:

a. 1209, CASE Tool Evaluation and Selection

b. 1348, CASE Tool Adoption

c. 1420.1 and 1430, Reuse Library Interchange

d. 12207, paragraph 7.2

	Improvement
	SSC San Diego Organizational Process Focus Policy

SSC San Diego Technical Change Management Policy

SSC San Diego Software Process Improvement (SPI) program and its associated SPI projects, courseware and personnel

IEEE Standard:

a. 12207, paragraph 7.3

	Training
	SSC San Diego Training Program Policy

SEPO Training Program Process

SSC San Diego Software Engineering Training Plan

Web links to sites offering software engineering training

Software engineering courses available from SEPO

IEEE Standard:

a. 12207, paragraph 7.4
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Section 4.  Tailoring Guidelines 

4.1
Purpose

The purpose of these tailoring guidelines is to assist projects in adapting the selected development strategy and the organization’s standard software process to suit a specific environment while preserving the original goal of the artifact being tailored.  There are numerous factors that may impact a particular software process or development strategy.  Some are controlled within a project but many are determined outside the project by the sponsor, customer or other entity.  Typical factors that should be considered during the tailoring process are listed below:

a. The programming environment in which the process will be used.

b. The standards that apply or may be imposed upon the project.

c. The financial constraints, contractual obligations and schedules which may be strictly determined by a sponsor.

d. The policies imposed by the sponsor or developing agency.

e. The technology that will be utilized.

f. The level of experience among the users of the process.

g. The amount of change which the project may encounter.

4.2
Tailoring Process 

The steps defined in the following sections provide a process to be applied in tailoring the selected life cycle processes of IEEE/EIA 12207 and the templates and processes contained in the SSC San Diego Process Asset Library (PAL) (http://sepo.spawar.navy.mil/) to an SSC San Diego group and/or project. 

4.2.1
Step 1 – Select and Tailor Processes

Entrance Criteria: Development strategy has been selected.  The project’s leadership team responsible for defining and documenting the software engineering processes has received formal training on software engineering management disciplines and are knowledgeable of the tailoring guideline’s requirements.  

Activities:
a. Identify required software engineering processes to support the activities of the selected development strategy.

b. Select applicable SSC San Diego processes and templates from the SSC San Diego PAL.

c. Tailor the selected development strategy in accordance with tailoring instructions of Section 4.3.1 of this document.

d. Tailor selected SSC San Diego software processes and templates in accordance with Section 4.3.2 of this document.

Output: Project’s tailored development strategy and defined software processes formally documented (i.e., Software Development Plan (SDP), Software Configuration Management Plan (SCMP), and Software Quality Assurance Plan (SQAP)). 

Exit Criteria: Appropriate level of management with signature authority over the planning documents demonstrates commitment to those documented plans and processes by signing the signature pages of the project’s formally documented plans.

4.2.2
Step 2 – Document Tailoring Decisions and Rationale

Entrance Criteria: Appropriate level of management commitment to documented plans and processes has been established by signing the signature pages of the appropriate documents.

Activities:
a. Document tailoring decisions and rationale in the project Engineering Notebook or similar project document, and project history for inclusion in the project’s post mortem submittal to the organization software process database.

b. Document deviations and submit waiver requests to appropriate oversight agent for approval in accordance with Section 4.4 of this document.

c. Enhancements to SSC San Diego standard software processes that are deemed beneficial SSC San Diego-wide are submitted to SEPO by DCR in an effort to support constant process improvement. 

d. Record measures of effort to perform the tailoring process. 

Output: Engineering Notebook and project post-mortem data on tailoring decisions, approved waiver requests, metrics for performing tailoring.

Exit Criteria: The appropriate level of management commitment to documented plans, processes and tailoring decisions is established by signing the signature pages.

4.2.3
Step 3 – Apply and Monitor the Tailored Processes

Entrance Criteria: The appropriate level of management has demonstrated commitment to documented plans, processes and tailoring decisions by signing the signature pages.

Activities:
a. The tailored processes are applied to the project and monitored by the SQA function.

b. Measurements are used to identify potential process changes.

c. Perform project post mortem analysis and develop appropriate data report.

d. Processes identified for re-tailoring are re-entered at Step 1. 

Output: Project post-mortem information including approved waivers, process change proposals, and tailoring rationale.

Exit Criteria: Project completion

4.3
Tailoring Guidelines

The following guidelines have been established for selecting and tailoring a development strategy and the process activities necessary to meet the needs of the project.  The intent of the tailoring guidelines is to ensure effective and efficient implementation of ‘Best Practices’ SSC San Diego-wide. 

4.3.1
Tailoring the Development Strategy

Section 2 of this document provided an overview of the various development strategies that can be employed.  It is important that whatever strategy is chosen is well documented in the SDP, or equivalent planning document.  Section 2 illustrated that the application of the strategies defined by IEEE/EIA 12207 can have variations.  Tailoring of the development strategy should be performed in accordance with the guidance of Annex B, Guidance on Tailoring, of IEEE/EIA 12207.0.  Tailoring should be performed only by those who have completed training in software project management disciplines as demonstrated by completion of the SEPO Software Project Management Course (SPM), the Software Management for Everyone Workshop, or a course on the SW-CMM from a recognized organization such as the SEI.  

As an example of tailoring a development strategy to a project, the project planning team could reduce the number of phases by combining the Software Architectural Design activity and the Software Detailed Design activity into a single Software Design Phase.  While a single phase is created, the activities of both architectural design and detailed design would be contained in the new phase.  Integration of the phases becomes a management control issue rather than the deletion of any required disciplines.  In all cases, the rationale for the modification of a development strategy, or one of the inclusive activities, should be documented. 

4.3.2
Tailoring Process Content

Once the development strategy has been selected and tailored, the next task is the application of the processes necessary to implement that strategy.  The project will select and tailor processes and templates from the SSC San Diego, or Department PAL to meet that objective.  

In tailoring the processes, the Key Practices (KPs) of the KPAs of the SEI SW-CMM need to be addressed.  Remember, the purpose of tailoring is to adjust the attributes of a practice without impacting the ability to achieve the purpose of the practice.  To better understand this focus requires familiarity with the SW-CMM. 

The SW-CMM addresses what it considers key areas in the management of a software project.  Each KPA contains a number of KPs which each have a set of sub-practices that suggest methods for meeting the objective of the KP.  The KPs associated with each KPA are the focus for tailoring the content of the IEEE/EIA 12207 processes. 

Process documents and templates found in the SSC San Diego PAL address the SW-CMM KPAs and provide descriptions that assist in complying with associated KPs and sub-practices.  In the SSC San Diego PAL are the compliance matrices titled “SEPO CMM Level 2 and 3 Matrices”.  Downloading this file will enable a project manager to have a checklist of the KPs that must be addressed.  In addition, the SSC San Diego PAL contains templates for key planning documents such as the SDP, SCM Plan, SQA Plan, and Software Measurement Plan (SMP).  In tailoring these documents to meet the project’s needs, the management team should use the matrices to ensure that the KPs are satisfied.  The matrices provide a column for project management to note where they have met the objective of each KP and its sub-practices.  If the project management team determines that a KPA or one of its KPs is not going to be addressed then the management team should document the rationale for this decision. 

For example, the KPA for Software Project Tracking and Oversight (SPTO) has the following KP:

“Activity 6 – The project’s software effort and costs are tracked, and corrective actions are taken as necessary.” 

As is typical of a KP, an objective for the activity is stated without specifics on implementation.  Implementation information is found in the sub-practices.  Focusing on the sub-practices, examples of elements within these sub-practices that are tailorable would include those listed below:  

a. Roles

1. Examples – agents, supplier, customer

2. Tailorable – details of role but not its existence

b. Activity (Task)

1. Examples – design, manage, monitor

2. Tailorable – formality, frequency 

c. Work Products

1. Examples – plans, design, test scenarios

2. Tailorable – name, format, media, precision

d. Resources

1. Examples – budget, schedule, tools, facilities, computers

2. Tailorable – provider, allocation method

e. Directives

1. Examples – policies, procedures, practices, standards

2. Tailorable – name, format, scope, formality.

For example, sub-practice 2 for Activity 6 of the SPTO KPA states:

“Software costs are tracked and compared to the estimates documented in the software development plan.”

In meeting the objective of Activity 6, the project management team would tailor a downloaded version of the SMP to meet sub-practice 2 for Activity 6 of the SPTO KPA.

Using the above as a guide, sub-practice 2 could be tailored to the project’s need by addressing the activity in Section 3.2 of the SMP to achieve the following context:

“Software costs are tracked on weekly basis by the project data analyst and compared to the estimates documented in the Microsoft Project Plan on a monthly basis by the SW project manager.”

Tailoring at the sub-practice level does not require documentation of the rationale as it is the intent of the tailoring process to fit the sub-practice into the project’s planning documents and consequently its processes.  However, if any required KPs have been tailored out of the process, the appropriate approval authority providing project process oversight must be aware of that fact and approve of it. 

4.4
Deviations and Waivers

A deviation is defined to be any variance from the goal of a SW-CMM KPA, or one of its KPs, or modification of IEEE/EIA 12207 software development strategies.  In all cases, the decision to deviate must be documented with supporting rationale and a waiver for the deviation must be approved.  The waiver request may be presented in a number of different ways.  For simple deviations, the appropriate approval authority may initial the CMM matrix for the project in the place where the deviation is requested with the rationale recorded separately.  For more complex requests, the waiver may be packaged in the form of a technical memorandum with sufficient form and content to allow analysis and understanding of the reasons.  

The waiver request needs to be reviewed and approved by a person, or persons, who have software process oversight responsibility for the project.  In all cases, the approved waiver should be included in the project history database.  

Section 5.  SOFTWARE PROCESS Measurements Database

5.1
Purpose

The purpose of maintaining databases of measurement information on SSC San Diego’s projects is to make available quantifiable data on the effectiveness of software processes and the consequence on resulting work products.  This information is critical in assessing the SSC San Diego’s progress on software process improvement and in assisting internal organizations in making estimates for future work, making evaluations of ‘Best Practices’, and to further knowledge on software engineering.

5.2
Database Components

Several levels of data are available on the software processes and resulting software work products.  The organization-level database, found on the SSC San Diego PAL, contains SEPO data and summarized data from the projects.  Raw data from the individual projects is contained in the project databases found on their PALs that are linked to the appropriate Department PAL. 
5.2.1
Project Software Process Database

Projects apply the guidance found in the Software Measurement Plan and select, collect and use metrics tailored to their project needs.  Once collected and analyzed, the metrics are placed in the project software process database.  The recommended metrics that projects should consider include the following minimum set:

a. Schedule, cost and effort performance

b. Requirements (stability and traceability)

c. Program and documentation size

d. Test performance (depth and breadth of testing)

e. Defect data

f. Computer resource utilization

g. Management performance.

Additionally, projects collect and track measures of SPI progress.  These measures fall into two primary categories: how well is the project following its Project SPI Plan and how well are individual KPAs being implemented.  Project SPI Plan progress guidance is available in the Software Process Improvement Tracking and Oversight Procedure that is available for download from the SSC San Diego PAL.  Guidance for measuring the implementation of each KPA appears in the Measurements and Analysis portion of that KPA.  

5.2.2
Organization Software Process Database

The organization-level software process database is a collection of information from SSC San Diego projects and progress measurements on SPI implementation at SSC San Diego.  

5.2.2.1  Project Data.  SSC San Diego projects submit the data listed below, with the SPI projects taking the lead, to the SSC San Diego organization software process database:
a. Formal Inspection data – Statistics on Formal Inspections are submitted using a completed Formal Inspection Announcement and Report form.

b. Project Data Form information.  Project data will be submitted by SSC San Diego projects, as specified in the Organizational Measurement Guide (OMG).  The data is submitted on a Project Data Form (PDF), as defined in the OMG, Appendix A.  Projects submit the PDFs for each baseline development/upgrade providing initial estimates, quarterly updates, results of re-planning events, and completion data.  The content of the PDFs include, but is not limited to, the following items:

1. Project baseline identification.

2. Project phase, schedule, resources, and costs.

3. Documentation requirements.

4. Computer resource utilization.

5. Software size factors.

6. Requirements test coverage.

7. Defect data summary.

8. Maintenance data.

9. Customer satisfaction information.

10. Project risk characteristics.

11. New technology adaptation information.

12. Comments to clarifying submitted data.

13. Lessons learned information including information such as “Best Practice” nominations and PAL tailoring resource requirements.

14. Identification and analysis of tools used to support the project.

In addition, other measurement data will be maintained in Department, Division, and Project PALs as specified in the OMG.

5.2.2.2  Process Improvement Data.  SEPO shall collect and report on SPI implementation with metrics to include status on the following items:

a. Corporate Action Items

b. Department Action Items

c. SEPO Action Items

d. Pilot Project Action Items

e. Progress on the Center’s Systems Engineering Goals.

This progress data is shared with the SSC San Diego Executive Board on a schedule as specified in the OMG.

5.3
Data Analysis

The measurement information outlined in Section 5.2.2.1 is collected from the projects within SSC San Diego.  Projects place initial profiles and estimation information in their process databases.  When re-planning events occur, updates are added to the organization software process database.  Throughout the project’s duration, actual data for each selected metric is added to the project’s database and is used by the project to determine if any corrective action is necessary. 

Projects access the organization software process database during the planning phase to gather information for comparative analysis and to benchmark estimates for size, effort, and cost.  In addition, SEPO utilizes SSC San Diego’s database to make evaluations on SSC San Diego’s overall progress on process improvement and as a basis for initiating DCRs to accomplish enhancements to SSC San Diego standard process assets.  Details for the collection, analysis, and reporting of measurement data for SSC San Diego, its Departments, and projects are contained in the OMG.
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Section 6.  Software Process Library 

6.1
Purpose

A library of software engineering material is maintained by SEPO.  The library is a key resource to help groups reduce the amount of effort necessary to initiate a new project and to educate both management teams and technical staffs in the skills necessary to have a successful project.  This resource is intended to be a focal point for software engineering knowledge and training for the whole organization. 

6.2
Description

SSC San Diego’s library of software engineering process-related material is maintained at the SEPO facility and electronically, on the SSC San Diego PAL (http://sepo.spawar.navy.mil/).  This library contains standard process descriptions, document templates, sample documents and plans from SSC San Diego projects, software engineering textbooks, industry standards, conference proceedings, educational courseware, subject matter videos, web-links, and other information that serve to enhance SSC San Diego’s overall skill levels.  These materials are described in the following sections.

6.2.1
Physical Library of Software-Related Material

SEPO maintains hardcopy resources controlled by a librarian who has responsibility for the check-out and check-in of documents, videos, conference proceeding’s compact disks, standards, textbooks, sample project materials, periodicals, etc.  In addition, information on training courses that are available from SEPO is maintained.  SEPO’s Training Coordinator is responsible for the conduct and maintenance of the courses listed below:

a. Software Project Management (SPM) Course

b. Software Management for Everyone Workshop (replaces the Software Management for Executives Workshop and the Software Process Improvement Representatives Introductory Training (SPIRIT))

c. Peer Review (PR) Workshop

d. Guidelines for Successful Teams Workshop

e. Train the Trainer Course.

Use of any of these resources is available on a selected basis to projects within SSC San Diego by contacting SEPO.

6.2.2
Electronic Process Asset Libraries

The SEPO Webmaster is responsible for the maintenance of the SSC San Diego PA).  The PAL is implemented as a website.  The PAL contains downloadable versions of SSC San Diego’s software processes, plan templates and process questionnaires, and the organization software process database, related software engineering web links, current information on process improvement, and other related information.  In addition, the SSC San Diego PAL contains links to the Department and Division/Project-level PALs, including “Best Practice” links, throughout SSC San Diego.

6.2.2.1  PAL Content Requirements.  While it is not the intent to direct the look and feel of Department and Project PALs, each PAL must have a table of contents or directory page that includes the following items in the listed order. (*= Content must be visible to all corporate users):

a. Department-level PAL

1. Department Points of Contact (POC). *

2. Department SPI Plan. *

3. Department Software Engineering Process Group (SEPG) information:

a) Membership *

b) Charter *

c) Meeting Minutes. *

4. SPI status reports and progress charts. *

5. Roll up of project measurement data at the department level to satisfy the SSC San Diego Systems Engineering Goals. *

6. Any other pertinent Department-level SPI information such as the Department Business Plan, recognition and awards, messages from Department managers, SSC San Diego/Department software goals/policy, link to Department-level databases, as applicable, etc. 

7. List of Links to each Division/Project-level PAL.*

8. Link to Organization Software Process Database (OSPD) (FUTURE).

9. Link to SSC San Diego PAL. *

b. Division/Project-level PAL

1. Project organization and POCs *

2. Project SDP and other plans such as the SMP, SCMP, SQAP, Training, etc. *

3. Project estimates and re-planning data as specified in the OMG

4. Project status and progress reports as specified in the OMG

5. Database of project metrics as specified in the OMG

6. Project training database

7. Peer Review data

8. Tools information *

9. Lessons learned *

10. Applicable project documentation such a requirements, design, test reports, etc.

11. SPI-specific documents

a) Project SPI Plan. *

b) CMM Matrices and assessment results. *

c) Division/Project SPI meeting minutes. *

d) SPI status and progress reports. *

e) Action Item Database.

f) Division/Project’s CMM Level 2 and 3 tailored processes, procedures, templates, guidelines, checklists, and artifacts. *

12. Any other pertinent Division or Project-level SPI or project information, recognition and awards, messages from managers, calendars, etc.

13. Link to SSC San Diego PAL *

14. Link to Department PAL. *

6.2.2.2  Review of Department/Division and Project-level Electronic PALs.  PALs will be reviewed by SEPO on a quarterly basis.  The purpose of the review is to ensure the PALs contain at least the information called for in Section 6.2.2.1 above.  PALs should have a date last changed entry so that a user can determine when the PAL was last updated.  A “What’s New” section, though not required, is also suggested to assist users to determine what has changed since they last visited the PAL.

6.2.3
Best Practices

‘”Best Practices” are those activities, or processes, that when performed consistently result in better performance, lower costs, higher quality, and/or increased productivity.  It is a repeatable approach to doing a task which, when effectively implemented, will help bring order and predictability to the outcome of the task.  For SSC San Diego, there are two levels of “Best Practices”:

a. Organizational “Best Processes” as represented by the SSC San Diego PAL’s SW-CMM KPA supporting processes, templates, and guides.

b. Project “Best Implementations” of the Organizational “Best Processes”.  More than one implementation of a specific SW-CMM KPA supporting document may be identified.

6.2.3.1  Identification, Selection, and Enhancement.  The methods for managing “Best Practices” are listed below: 

a. The principle method for managing and enhancing the SSC San Diego “Best Processes” is through the use of the DCR associated with each asset in the PAL.  The DCRs are processed according to the Handbook for Process Management, reference (b), and the SEPO Document Configuration Management Process, reference (c), thereby facilitating constant process improvement of the SSC San Diego “Best Processes”.  

b. Project “Best Implementations” are nominated by the SPI Agents either through submittal at the weekly SPI meetings, weekly metrics reports, or inclusion in the “Lessons Learned” portion of the PDF.  The selection criteria for “Best Implementation” are included in Section 6.2.3.2.  Once approved by majority vote of the SPI Agents at a SPI meeting, the “Best Implementation” is added to a KPA-related link on the SSC San Diego PAL.  Decisions on “Best Implementations” are recorded in the minutes of the SPI meetings.  

As a consequence of the “Best Practice” management approach, a query of the SSC San Diego PAL for information on a specific SW-CMM KPA will not only return the “Best Process” information but also a link to “Best Implementations” examples.

6.2.3.2  “Best Practice” Selection Criteria.  The selection criteria for “Best Practices” are listed below:

a. “Best Processes” by definition are those SW-CMM KPA facilitating products that are configuration-managed and present on the SSC San Diego PAL.

b. “Best Implementations” are selected based on the following criteria:

1. Consistency of application and adoption within a division or family of projects.

2. Demonstrated, in quantifiable terms, that application resulted in reduced cost, improved quality, and higher productivity.

3. Demonstrated repeatability.

4. Users report ease of implementation and positive results.

5. System fielded employing the practice met with customer satisfaction.

Appendix A.  ”Where to Start”

This appendix provides an outline of the information all software management professionals should understand prior to leading a project.  Section A.1 addresses essential topics about the Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego business environment.  Following that are guidelines for taking over an existing project (Section A.2) or beginning a new project (Section A.3).  Appendix B to “A Description of the SSC San Diego Software Process Assets” (SPA) document contains more comprehensive information to help the software project manager.  The SPA document is located on the SSC San Diego Process Asset Library (PAL) at http://sepo.spawar.navy.mil/ in the Guidance section.
A.1
Understanding the SSC San Diego business Environment 

A.1.1
Know SSC San Diego Plans, Policies, and Structures

a.
Read the SSC San Diego strategic/business plan

· Understand the SSC San Diego business domain

· Identify strategic/business goals

· Know the SSC San Diego Systems Engineering Goals

A copy the SSC San Diego Strategic Plan is available at http://www.spawar.navy.mil/sandiego.  The SSC San Diego Systems Engineering Goals are available at http://sepo.spawar.navy.mil/ in the Guidance section.

b.
Commit to SSC San Diego/Department/Division policy

· Read and understand the “SSC San Diego Software Engineering Process Policy” (SEPP)

· Know how your department implements the guidance provided by the SEPP

The SSC San Diego SEPP is available at http://sepo.spawar.navy.mil in the Guidance section.  In addition, SSC San Diego’s policy associated with each KPA of the Software Engineering Institute’s Capability Maturity Model for Software (SW-CMM) can be found with each selected KPA at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section.
c.
Know where you are in the SSC San Diego organizational structure

· Learn the structure, roles and responsibilities for SSC San Diego

· Understand how your department is organized: 

· Know the groups by technical specialty (development, testing, Quality Assurance (QA), Configuration Management (CM)) and reporting chains

· Learn what boards and working groups exist, such as the Systems Engineering Process Office (SEPO) and the department’s Software Engineering Process Group (SEPG), that monitor and manage the SSC San Diego standard processes

· Read and understand SSC San Diego's and your department’s Software Process Improvement (SPI) Plan.  Identify the forum for inter-group coordination (i.e., SPI Agents, Computer Resources Working Group, Integrated Product Team)

· Become familiar with the organizational professional training structure and process

· Learn the layout of facilities and equipment

SSC San Diego SPI Plan is available at http://sepo.spawar.navy.mil/ in the Guidance section.
In addition, the SSC San Diego PAL has a downloadable “Organizational Program Management Plan” (OPMP) that serves as an example of documenting structure, position roles and responsibilities, and key management processes for a Department and/or Division level organization.  The OPMP is available at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the ISM KPA.

d.
Become familiar with the SSC San Diego process assets

· Learn the life-cycle strategies approved by SSC San Diego

· Know the processes, plans and templates that are available

· Understand the process tailoring guidance

· Review the SSC San Diego PAL contents

· Know the Department PAL contents

· Learn the professional development resources that are available

Download and read the SPA document that is available at http://sepo.spawar.navy.mil/ in the Guidance section.
The SSC San Diego PAL has guidance that can assist in addressing training issues.  This information is located at http://sepo.spawar.navy.mil/ in the Resources section.
A.1.2
Understand SSC San Diego’s business process

a.  Become knowledgeable of your department/division’s business contacts

· Discuss potential tasking with the sponsor

· Provide capabilities brief

· Prepare proposal

· Cost /Schedule/Resources/Staff

· Scope of Work

· Sell your expertise

· Staff Experience

· Product Experience

· Process Effectiveness

· Customer Satisfaction

· Negotiate Statement of Work (SOW)

b.
Know how to finalize contractual agreements

· Establish formal tasking in a documented contractual format 

· Ensure tasking document is accepted by all stakeholders

· Ensure funding is identified, allocated to, and accepted by SSC San Diego 

· Ensure chargeable funding lines are established within SSC San Diego’s financial system

The SSC San Diego PAL has guidance that can assist in establishing formal tasking located at http://sepo.spawar.navy.mil/ in the Process section.

A.2
taking Over an Existing Project

A.2.1
Become Familiar with the Project

a. Get a turnover briefing from the previous project manager

See “Questions to Determine Project Status/Health” in the “Software Management for Executives (SME) Guidebook.”  For more information on SME, go to http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA.
b. Talk to the Resource Manager for the department/division for business processes such as personnel management/staffing, financial management (budget planning, execution, and tracking; Job Order Numbers (JONs), customer orders), contract and supply; understand overhead issues

c. Determine the current tasking

d. Learn the customer's detailed requirements, both technical and non-technical

e. Determine what upper management expects of you

f. Become familiar with the players and what their roles and responsibilities are

· Internal project groups/staff

· User community

· Sponsors

· Contractors

· Other interfacing groups

g. Determine the available internal resources

· People

· Resources (Equipment/Software Tools)

· Facilities 

h. Become familiar with the funding profile

i. Determine what commitments have been made to/with any of the project’s interfacing groups, customers, or other stakeholders

j. Review any existing project plans (e.g., Software Development Plan (SDP), Risk Plan, Software Quality Assurance (SQA) Plan, Software Configuration Management Plan (SCMP), etc.) and project documentation (e.g., Software Requirements Specification (SRS), Software Design Document (SDD), Test Plan (TP), Test Description (TD), Test Report (TR), etc.)

k. Become familiar with the reporting requirements

l. Learn what standards and processes are being applied

· Review applied standards such as Institute of Electrical and Electronic Engineers/Electronic Industries Association (IEEE/EIA) 12207 and Military Standard (MIL-STD)-498 (See http://sepo.spawar.navy.mil/ in the Guidance section.)

Review the SSC San Diego SEPP, SPAWARSYSCENINST 5234.1 (See http://sepo.spawar.navy.mil in the Guidance section.)

· Review the SPA document available at http://sepo.spawar.navy.mil/ in the Guidance section.

m. Determine what the current issues, politics, and “Best Practices” are - what is going right, what can be improved?

n. Become familiar with the metrics that are being collected and how they are reported and used

o. Conduct a project status review 

At http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA, select “Software Project Tracking and Oversight Process” and download Attachment G – “Sample Quarterly Review Requirements”.

A.2.2
Assume Management Responsibilities

a. Attend the Software Project Management (SPM) Course, Software Management for Everyone Workshop, and Peer Review Workshop hosted by SEPO

b. Promote teamwork and set expectations

· Have the team, including the software project manager, go to the SEPO-developed Guidelines for Successful Teams Workshop

· Attend the SSC San Diego High Performance Organization (HPO) seminar

c. Evaluate baseline/status and make changes as necessary using the Software Project Planning (SPP) Process available at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPP KPA
d. Report to the team and upper management changes resulting from applying the SPP Process. 

e. Implement changes while continuing with the current tracking and oversight process.  Review the SPTO Process and make changes as needed for project visibility and control.  

At http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA, select the SPTO Process and scroll down to Appendix A – “Sample Software Measurement Plan”.

f. Give upper management a full status brief.

At http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA, select the SPTO Process and download Attachment G – “Sample Quarterly Review Requirements” or use SPAWARSYSCENSANDIEGOINST 3912.1A.

g. Manage on-going activities as described in the SPA document, Appendix B.

The SPA is available at http://sepo.spawar.navy.mil/ in the Guidance section.

A.3
Beginning a New Project

A.3.1
Get Oriented

a. Talk to the Resource Manager for the department or division for business processes such as personnel management/staffing, financial management (budget planning, execution, and tracking; JONs, customer orders), contract and supply; understand overhead issues

b. Identify the sponsor’s tasking

c. Manage the customer's detailed requirements, both technical and non-technical

d. Know what upper management's expectations are

e. Determine if there are any current stakeholders.  If so, what are their roles and responsibilities?

· Support groups such as contracts, QA, CM, and documentation support

· Potential user community

· Contractors

· Other interfacing groups

f. Define required internal resources

· People

· Resources (Equipment/Software Tools)

· Facilities

g. Document the commitments that have been made to/with any of the players

h. Understand the reporting requirements

i. Establish standards and processes that are to be applied

· Review standards such as IEEE/EIA 12207 and MIL-STD-498 (See http://sepo.spawar.navy.mil/ in the Guidance section.)

· Review the SSC San Diego SEPP, SPAWARSYSCENINST 5234.1 (See http://sepo.spawar.navy.mil/ in the Guidance section.)

· Review the SPA document available at http://sepo.spawar.navy.mil/ in the Guidance section

· Review existing sample project plans (e.g., SDP, Risk Plan, SQA Plan, SCMP, etc.), and project documentation (e.g., SRS, SDD, TP, TD, TRs, etc.) available from the SEPO Library
A.3.2
Assume Management Responsibilities

a. Attend the SPM course, Software Management for Everyone Workshop, and Peer Review Workshop hosted by SEPO

b. Implement SSC San Diego's software engineering processes, starting with the SPP Process (At http://sepo.spawar.navy.mil/, in the Processes by CMM KPA section, look under the SPP KPA)
c. Fill vacant positions

d. Acquire necessary software tools

e. Equip spaces with necessary hardware and furnishings

f. Promote teamwork and set expectations

· Have the team go to the SEPO-developed Guidelines for Successful Teams Workshop

· Attend the SSC San Diego HPO seminar

g. Give upper management periodic (e.g., quarterly) full status briefs 
At http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA, select the SPTO Process and download Attachment G – “Sample Quarterly Review Requirements” or use SPAWARSYSCENSANDIEGOINST 3912.1A.

h. Manage on-going activities as described in the SPA document, Appendix B.
The SPA is available at http://sepo.spawar.navy.mil/ in the Guidance section.

Appendix B.  Software Project Management

This appendix presents a synopsis of a software project manager’s responsibilities.  An explanation of the responsibilities listed in Figure B-1 is presented in the paragraphs that follow the figure.  The items presented here are not intended to indicate a sequence as many of the items are done in parallel.
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Figure B-1.  A Software Project Manager’s Responsibilities

B.1
Clarify Requirements

a.
Elicit customer’s technical and non-technical requirements

· Identify system stakeholders 

· Solicit system stakeholders to collect and communicate open technical and non-technical requirements

· Ensure that the requirements allocated to software are managed and expressed in clear and concise terms

· Ensure that the requirements describe the functional objectives and not detailed procedural definitions of software algorithms

· Consider using database technology to assist in capturing candidate requirements, for cataloguing, and to support requirement traceability 

b.
Analyze requirements for completeness, correctness, and traceability

· Use prototyping techniques where requirements are uncertain 

· Determine quality attributes for each requirement

· Reconcile requirements to ensure completeness, correctness, testability, and singularity 

· Ensure that the software requirements are fully attributed before committing to implementation

· Formalize requirements traceability

· Capture decision rationale

c.
Formalize requirements to establish a baseline

· Transform databased requirements into formal engineering artifacts selecting a recognized format such as defined by a Military Standard (MIL-STD) or the Institute of Electrical and Electronic Engineers (IEEE)
· Formalize traceability of requirements in the database to higher level requirements
· Place requirements document under configuration control
The SSC San Diego Process Asset Library (PAL) has information on several applicable standards.  See http://sepo.spawar.navy.mil/ in the Guidance section.
Information on Requirements Management is available at http:/sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the RM KPA.  
d.
Verify requirements and gain stakeholders’ commitment

· Distribute formal requirements document to stakeholders for assessment

· Verify traceability to ensure completeness 

· Document any deficiencies and facilitate resolution

· Negotiate agreement between stakeholders on content of the formal requirements document

· Establish a requirements baseline for project planning 

Available from the SSC San Diego PAL is a document entitled “RM A Workshop on Conceptual Guidelines” to assist in meeting guidance relative to requirement's solicitation, analysis, supporting database scheme, and configuration management of the requirements.  See http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the RM KPA

B.2
Identify Processes

a.
Select a Life Cycle Strategy and supporting standards

· Select a Life Cycle Strategy (LCS) based on an analysis of the state of the requirements, known schedule, costs, and programmatic risks 

· Scale and tailor the selected LCS to meet the project needs

· Select appropriate standards, such as IEEE/EIA 12207 or MIL-STD 498

· Tailor the selected standards to support the adopted LCS

“A Description of the SSC San Diego Software Process Assets” (SPA) document has guidance to assist in the selection of a LCS.  See http://sepo.spawar.navy.mil/ in the Guidance section.
b.
Implement the selected LCS using “Best Practices” 

· Access the SSC San Diego PAL and tailor organization policies, processes and templates (i.e., Software Quality Assurance (SQA) Plan, Software Configuration Management (SCM) Plan, Software Measurement Plan, Software Development Plan (SDP), etc.)

· Complement SSC San Diego resources with “Best Practices” from industry, where appropriate

The SPA contains tailoring guidelines. See http://sepo.spawar.navy.mil/ in the Guidance section.
The SSC San Diego PAL has, in addition to the “SSC San Diego Software Engineering Process Policy”, policies, processes and templates associated with each Capability Maturity Model for Software (SW-CMM) KPA.  See http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section.

c.
Apply Organizational, Department/Division software process improvement approach

· Provide a forum for the modification of project processes. (i.e., a Software Engineering Process Group or a Computer Resources Working Group)

· Analyze data in the organizational software process database to identify trends in productivity, product quality, technology transition, process efficiencies, “Best Practices” and “Lessons Learned”

· Define a strategy to constantly improve standard processes and communicate organizational “Lesson's Learned” and “Best Practices” into the project

Information on the Software Process Improvement initiative is available at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the OPF KPA

B.3
Apply Appropriate Technology

a.
Select appropriate tools to support processes

· Identify candidate project management and tracking tools
· Identify candidate configuration management tools
· Identify candidate software development, operating system, testing, and other environment tools
· Ensure that test cases will be constructed to be repeatable and, ideally, automated and self-checking
· Develop procedures to verify that test plans and procedures trace to requirements
· Perform cost analysis to determine best fit of candidate tool selections to project needs
· Ensure the use of highly-effective procedures, such as Peer Reviews and Software Development Files 
Additional information may be found at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPP KPA.
Information on software tools may be found on the SPI Agent Web Page accessible through http://sepo.spawar.navy.mil/.  Access is restricted to the spawar.navy.mil domain. 

b.
Investigate Commercial Off-The-Shelf/Government Off-The-Shelf (COTS/GOTS) and other reuse technologies

· Analyze software architectural model as a reuse framework

· Define/select an Application Program Interface (API)

· Define/select programming standards to support reuse

· Analyze requirements to assist in component search and evaluation

· Identify candidate COTS/GOTS

· Identify reusable components for inclusion, tailoring, or development

The SSC San Diego PAL has guidance on reuse management and adaptation to assist in applying reuse techniques, COTS/GOTS, etc.  At http://sepo.spawar.navy.mil/ look in the Processes by CMM KPA section under the SPE KPA.

c.
Apply SW-CMM principles

· Employ the Systems Engineering Process Office (SEPO) to assist in utilizing SW-CMM matrices to assess candidate processes and procedures

· Modify process and procedures as necessary

The SSC San Diego PAL has Software Capability Evaluation (SCE)-related forms to assist in analyzing compliance. At  http://sepo.spawar.navy.mil/ look in the Process section.

B.4
Document Plans

a.
Apply organization standard planning and estimation process to develop cost, schedule, and resource requirements

· Apply the SPP Process

· Base your plans on the known requirements

· Develop a Work Breakdown Structure (WBS) to achieve meeting customers requirements and contract deliverables

· Structure a Microsoft Project representation of the selected Life Cycle Strategy

· Sequence the lowest level WBS activities to the Microsoft Project plan

· Apply the organization’s standard software size/cost estimation process to determine schedule, cost, resource requirements to size the plan  

· Use the organization software process database for comparative estimation data

· Review and adjudicate Microsoft Project plans detailing the project’s planned cost, schedule, and resource allocations to ensure it meets project objectives both technical and programmatic

The SSC San Diego PAL has an SPP Process document and a “Software Estimation Process” document to assist in these activities.  At http://sepo.spawar.navy.mil/ look in the Processes by CMM KPA section under the SPP KPA 
A sample “Software Measurement Plan” that includes sample spreadsheets and data collection forms, is available at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA.

b.
Formulate a risk strategy

· Apply the “Risk Management Process” to develop a risk strategy

· Direct development of a plan to address, at a minimum, risk associated with the following items:

· Project requirements volatility and sizing

· Business environment

· Customer preferences

· Organizational processes

· Development environment and resources

· Technology

· Staff size and experience

· Document risks and contingency plans in a formal Risk Management Plan

The SSC San Diego PAL has a “Risk Management Process” to assist in these activities.  At http://sepo.spawar.navy.mil/look in the Processes by CMM KPA section under the SPP KPA.

c.
Document your plans by tailoring organizational software process assets

· Clearly define the project's organization, lines of responsibility, and staffing for inclusion in the SDP

· Tailor the SDP template incorporating identified tools, processes, and procedures, and standards to create the project's SDP 

· Tailor the Software Quality Assurance Plan (SQAP) template to the project's needs

· Tailor the Software Configuration Management Plan (SCMP) template to the project's needs

· Develop a Software Measurement Plan to track actual costs, schedules, and resource utilization using the SPTO Process

· Develop a Training Plan to ensure staff skills and process knowledge

· Perform a Peer Review of all planning documents

· Update project plans as needed based on requirement changes, redirection from the sponsor, or other impacting events

The SSC San Diego PAL has a SDP template, SCMP template, SQAP template, a Training Plan template, a Training Process and a SPTO Process document with a sample “Software Measurement Plan” to assist in meeting this guidance.  In addition, the sample “Software Measurement Plan” has as an attachment a template for a Microsoft Project plan and various data collection forms to support a project's measurement plan.  Look at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the appropriate KPAs 

B.5
Track Progress

a.
Oversee the project’s ability to satisfy identified requirements

· Document high level and detailed design representations

· Enforce well-defined programming standards

· Verify traceability of code to design and to requirements

· Verify traceability of test plans and descriptions to requirements

The SSC San Diego PAL has SW-CMM related information that can help ensure a comprehensive software production methodology.  At http://sepo.spawar.navy.mil/ look in the Processes by CMM KPA section under the SPE KPA 
Guidance can also be obtained from the “Software Management for Executives (SME) Guidebook” available at http://sepo.spawar.navy.mil/ in the Guidance section.

b.
Collect quantifiable data on cost, schedule, and quality

· Enforce and use metrics to track project progress, product quality, and the effectiveness of the organization’s standard processes

· Employ a combination of metrics and quality criteria to determine software quality
· Analyze the ‘Critical Path’ network in Microsoft Project plan as it is key to understanding the impact of slippages on the software project’s delivery date

· Monitor contractor performance

· Measure test progress in relation to the number of requirements that have met their acceptance criteria

· Track actual data on cost and schedules into MS Project plan on a defined periodic basis

The SSC San Diego PAL has a SPTO Process with a sample “Software Measurement Plan” that includes sample spreadsheets and data collection forms that will assist in meeting this guidance.  These are available at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA
In addition, the SME Guidebook contains checklists that will assist in the collection of quantifiable data. At http://sepo.spawar.navy.mil/look in the Guidance section.  

A “Contractor Acquisition and Performance Monitoring (CAPM) Process” is available to assist where a support contractor is involved.  At http://sepo.spawar.navy.mil/ look in the Processes by CMM KPA section under the SSM KPA 

c.
Utilize periodic management reviews and status reports to keep the team, senior management and sponsor informed

· At management reviews, use quantifiable data to facilitate communication on the status of cost, schedule, and quality

· Proactively participate in senior management’s periodic review processes (e.g., weekly status reports, metrics database, in-process reviews, quarterly reviews)

· Ensure open lines of communication between project team members, project managers, and sponsor

d.
Submit Project Data Forms to organization software process database

· Submit a Project Data Form (PDF) to establish the project initial estimates for each baseline of a project

· Submit a PDF quarterly to update actual data and re-planning events for each baseline of a project

· Submit a PDF on completion of each baseline of a project
At http://sepo.spawar.navy.mil/ look at the SPTO Process sub-page in the Processes by CMM KPA section under the SPTO KPA.
B.6
Control Project's Products

a.
Use peer reviews to validate work products

· Know the types of Peer Reviews - how and when they are appropriate:

· Walkthrough

· Technical Review

· Formal Inspection

· Include a schedule of Peer Reviews for key planning documents in the SDP

· Be familiar with assets available to help in applying a Peer Review Process to the project

The SSC San Diego PAL has a “Peer Review Process” to assist in implementing this highly effective method to enhance software quality.  At http://sepo.spawar.navy.mil/ look in the Processes by CMM KPA section under the PR KPA.
In addition, at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the SPTO KPA, look for the “Keys to a Successful Meeting” Brief.

b.
Baseline and track configuration of work products

· Ensure configuration control boards are conducted on a periodic schedule that allows timely update to the status of work products and configurations

· Track updates to baselined work products and configurations

· Ensure work products are processed in accordance with the SCM Plan

c.
Assure quality of products and performance of documented processes

· Ensure work products are subjected to quality assurance verification in accordance with the SQA Plan

· Use interactive management reviews to communicate the status of work products

· Hold development team working group meeting (i.e., Computer Resource Working Group) to address intergroup coordination issues

· Develop and maintain an ‘Action Items' database to ensure communication, control, and timely closure of all items

d.
Track corrective actions and proposed enhancements

· Enforce defined process flow described in SCM Plan 

· Manage and control all corrective and proposed enhancements using database technology

· Use configuration control boards to effect status changes in the database entries

Downloadable resources are available to support these activities.  At http://sepo.spawar.navy.mil/ look in the Processes by CMM KPA section under the appropriate KPAs (SCM, SQA).

B.7
Cultivate Teamwork

a.
Utilize periodic internal meetings and status reports to keep team informed

· Use internal meetings to promote dissemination and discussion on project status

· Conduct periodic 'All Hands' meetings to keep the staff current on business issues 

b.
Highlight successes as they occur

· Highlight (via e-mail or meetings) positive events as they occur

· Recognize key staff members publicly for project successes 

c.
Encourage and ensure interactive communication between project, sponsor, and all related groups 

· Ensure that communication between the customer, government staff, contractors, and related groups is effective and unambiguous

· Encourage interactive communication between customer, government staff, contractors, and related groups

The SSC San Diego PAL has “An Implementation Guide to the Software Engineering Institute’s Software Capability Maturity Model Key Process Areas: Integrated Software Management, Software Product Engineering, Inter-group Coordination” to assist in these activities.  This guide is available at http://sepo.spawar.navy.mil/ in the Processes by CMM KPA section under the ISM KPA.
Take advantage of the Guidelines for Successful Teams Workshop available from SEPO.  At http://sepo.spawar.navy.mil/, select the Software Training link in the Resources section to view information about this workshop.

d.
Apply the professional development resources that are available 

· Review the ”SEPO Training Program Process” and associated assets
· Review the “SSC San Diego Training Reference Guide” available from the SSC San Diego Training Office 
· Know the types of training and the associated sources needed to develop a project training plan
· Type I:   General and Administrative
· Type II:  Higher-level Software Engineering
· Type III: Software Technical Skills
The SSC San Diego PAL has guidance that can assist in addressing training issues.  At http://sepo.spawar.navy.mil/ look in the Processes by CMM KPA section under the Training Program KPA.
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