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PREFACE

This Handbook has been developed to assist project and line management in the care and conduct of Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego projects, and should be considered a companion document to the most current version of the SSC San Diego Project Management Guide (PMG)
.  The objective is to guide managers in the proper management practices that will result in the delivery of quality products and services within the desired schedule and budget.  With these goals in mind, this Handbook includes the items listed below:

· Questions a manager should ask to determine the status and health of their project.

· References to applicable sections of the PMG.

· Characteristics of common project problems and how to troubleshoot or (preferably) avoid them.

· Listing of essential project management and engineering processes (available on the SSC San Diego Process Asset Library (PAL)).

This document was produced by the Systems Engineering Process Office (SEPO) and is under configuration control as specified in the SEPO Configuration Management Procedure.  Updates will occur in response to Document Change Requests (DCRs): a copy of which appears at the back of this handbook.  SEPO welcomes feedback in the form of DCRs from users of this document so that future revisions will reflect improvements based on organizational “best practices” and lessons learned.
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Section 1.  Questions to Determine Project Status/Health

Purpose: A senior, line, or project manager can determine the accurate status of a project within 60 minutes of discussion with the project manager.  This can be accomplished by asking the complete list or a subset of the questions in this section.

Each subsection is divided into the areas listed below:

· Primary questions to ask project manager

· Follow-on questions for further clarification

· Question purpose

· PMG cross-reference, listing SSC San Diego requirements

· Expected answer from the project manager

· Possible resulting problems associated with an incorrect answer.

1.1
Question:  What are the vision, mission, goals, and objectives of the project?

Follow-on questions:

a. What is the desired or intended result or effect of project activities?

b. Where are they written down?

c. How were they developed, communicated and agreed to?

d. Can you show me?

Question purpose:

The project must have a purpose and/or goals clearly stated and communicated to all stakeholders (everyone from the sponsor or customer to the user, and project members), so that they have a clear understanding of the end objectives of the project, and so that they can make decisions that are consistent with the project’s overall objectives.  These goals and objectives should be written down, linked to the project plan and explained so there is no misunderstanding. Projects without an accurate end objective, purpose, or a goal statement will either be solving the wrong problem or have no focus.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 2.1 addresses the documentation of the project’s purpose, alignment with sponsor’s goals, and alignment with the Center’s goals and business objectives.

Answer:

Potential items that the project manager should present:

a. Written purpose and goals statement for the project.  This statement should include the problem statement that is scheduled for solution, and be signed and agreed to by sponsors or customers, users, developers, and any technical consultants.

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Delivery late/behind schedule (2.1)

b. Size and cost of project keeps growing (2.2)

c. Project out of control (2.3)

1.2
Question:  How do you establish and maintain plans that define the activities on the project?

Follow-on questions:

a. How do you plan the activities on the project?

b. What methods did you use?

c. Have those, who are identified to do the work, agreed to the project plan? 

d. What activities and products need to be provided, by whom, and when?

e. Under what conditions do you replan?

f. How did you decide which project reviews to schedule?

g. Can you show me?

Question purpose:

Project planning is key to a successful project.  A project needs a current implementation plan consisting of a description of the project activities, a budget and a schedule that is being followed.  A project needs an effective organization, roles and responsibilities, and the right level of staffing to accomplish the tasks.

Establish and maintain also connotes activities and responsibilities of documenting, updating, and managing the versions of planning work products, such as planning documents, schedules, estimates, etc.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 3.1 addresses clarifying, defining and tracing project requirements (affects products, deliverables and activities), standards, work procedures and acceptance criteria (how you know when you are done.).

b. Subsection 3.2 addresses defining and estimating project schedule and costs based upon work methods, techniques and tools.

c. Subsection 3.3 addresses the identification of a quality approach for evaluating the integrity and quality of the work products and the management and engineering processes used, requirements verification and validation strategies, and how project status and execution will be measured by project and line management.

d. Subsection 3.4 addresses the organization of staff and roles, defining relationships among organizational elements, and identifying necessary training. 

e. Subsection 3.5 addresses risks, their documentation, and their reduction, mitigation and management.

f. Subsection 3.6 addresses plan documentation, reconciliation, defect removal, and commitment.

g. Subsection 4.4 addresses strategies and methods to verify product and service requirements.

Answer:

Potential items that the project manager should present:

a. The project planning and estimation processes (refer to the Project Management (Expert Mode) and Project Estimation Process (Expert Mode), including proof that the processes are being followed.  The following are used to demonstrate compliance:

1. Current project management plan (or similar plans such as System Engineering Management or Software Development Plans) identifying quality and configuration management activities.

2. Current and past project schedules (and if any, written agreement to schedule changes from sponsor / management / stakeholders)

3. Current and past project estimates: (for example, product size, activity costs, task effort, schedule duration and effort) along with any assumptions, constraints and variables used to make the estimates.

4. Detailed work breakdown structure (WBS) for each project phase with precise and measurable milestones, reviews, deliverables, and tasks.

5. Gantt chart (planned versus actuals) with critical dependencies.

6. Planned vs. actual staffing profile.

7. Organization chart clearly showing responsibilities.

8. Risk plan identifying risks, their categorization, their cost or schedule impact, and their mitigation strategies.

9. Activities for managing and clarifying project requirements, and mechanisms identifying change management.

10. Activities and plans for verifying and validating requirements (Test Plans as one example).

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Delivery late / Behind schedule (2.1)

b. Size and cost of project keeps increasing (2.2)

c. Project out of control (2.3)

d. Not enough funding to do job right / Funding cut by sponsor (2.4)

1.3
Question:  How do you know you are within budget & schedule?

Follow-on questions:

a. How are you measuring progress (e.g. % complete)?

b. What is your estimate of cost to complete?

c. Are you deviating from established processes and best practices?

Question purpose:

It is necessary for the project manager to know whether he/she is within budget and schedule to allow for successful completion of the project.

Since process always affects task outcomes, the way you do something will always affect the results you get.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 5.1 addresses progress monitoring of management and technical efforts against project plans, data analysis and status reporting, and project and process quality.

b. Subsection 5.2 addresses managing the outcomes of the technical effort and make necessary adjustments to project plans and resources.

c. Subsection 5.3 addresses corrective actions to take when results deviate from plans.

d. Subsection 5.4 addresses status reporting to line management and stakeholders, and measurement reporting and collection.

Answer:

Potential items that the project manager should present:

a. Proof of following a management measurement process including:

1. Collection and analysis of the cost/schedule variance (actuals versus estimates) metrics.

2. Collection and analysis of progress metrics (e.g. % complete) such as requirements progress, design progress, implementation progress.

b. Cost to complete estimate based on actual data.

c. Proof of consistent project and management reviews.

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Not enough funding to do job right / Funding cut by sponsor (2.4)

b. Delivery late / Behind schedule (2.1)

c. Size and cost of project keeps increasing (2.2)

d. Project out of control (2.3)

1.4
Question:  What are the risks on this project?

Follow-on questions:

a. How do you intend to deal with them should they surface?

b. Are these the current risks?

c. Have you prioritized the risks? Typically, prioritization depends on:

1. Probability of occurrence – What is the likelihood of this risk materializing? High, Medium, Low?

2. Severity of impact - What is the impact of the risk if it becomes a problem?  Will it be easy or difficult for the users to overcome?  Significant, Moderate, Minimal?

d. How do you manage these risks?

e. What is the cost or schedule effect if the risk occurs? 

f. How are you handling/tracking these possible risks? (a partial list exists below)

1. Unrealistic schedule

2. Inadequate budget

3. Inadequate monitoring and control data

4. Undefined/misunderstood requirements

5. Continuing requirements change (feature/scope creep)

6. Little user involvement

7. Unfamiliar/untried tools, hardware, COTS, etc

8. Other entities (organizations, vendors, contractors, suppliers, etc) don't deliver as promised

9. Lack of documentation

10. Nonstandard interfaces

11. Undefined/misunderstood contract obligations

12. Inadequate project sizing estimates (number of pages / document, service level agreements, interfaces, feature or function points, etc.)

13. Unsuitable/lack of management or engineering methods/techniques.

Question purpose

A project manager must identify risks to attempt to find out what may go wrong and to do something positive about it (contingency plans) before it becomes a problem.  When risks become problems they incur a cost to fix (usually in budget or schedule).  Risk management will give the PM insight, knowledge, and confidence for better decision-making and overall reduction in project exposure to risk.  If the project manager claims there are no risks on the project, then he/she has not performed proper risk management activities.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 3.5 addresses risks, their documentation, and their reduction, mitigation and management.

b. Subsection 5.3 addresses implementing risk plans as a part of project corrective actions to take when results deviate from plans.

Answer:

Potential items that the project manager should present:

a. A current risk management plan, including the items listed below:

1. Identification of risks

2. Evaluation of the potential impacts

3. Mitigation / avoidance plans

4. Defined measurements

5. A contingency plan should the risk occur.

b. Measured tracking of highly probable and severe risks

c. Proof of following the risk management plan. 

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Delivery late / Behind schedule (2.1)

b. Project out of control (2.3)

1.5
Question:  How are changes to project scope (products or services) handled?

Follow-on question:

a. Can you show me the change requests (as work requests, engineering changes, etc.), agreed to by stakeholders, for scope modification?

b. Can you show me the status and the content of the current product baseline?

c. Can you show me the changes to work products based on project scope changes?

Question purpose:

The question focuses on whether the project has a Configuration Management (CM) plan and process, and follows it.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 3.3b addresses documenting the CM approach for controlling the configuration of the product, its documentation, and their changes.

b. Subsection 5.2a addresses managing changes to requirements, obtaining stakeholder agreement, and identifying their impact on project plans and work products.

c. Subsection 5.2b addresses product and documentation configurations, and how changes to the configurations are managed and controlled.

Answer:

Potential items that the project manager should present:

a. A complete list of documented requirements changes, engineering change proposals, and the like showing how requirements changes are processed and analyzed for impact on project plans and work products.

b. A process for managing and discussing requirements changes

c. A complete and up-to-date documentation suite with supporting data and products (if applicable).  This should include proof that this is the most current version: compare this to the current schedule and see if this is the most current version.

d. A written CM Process that is being followed and contains the items listed below:

1. A change request and trouble report process

2. A Configuration Control Board (CCB) to manage the product baselines

3. Reports from these boards and minutes of meetings to show technical agreement of problem prior to CCB

4. A CM plan for this project

5. Documents describing various product releases and version descriptions (a version description documents (VDD) for example)

6. CM library system

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Delivery late / Behind schedule (2.1)

b. Size and cost of project keeps increasing (2.2)

c. Project out of control (2.3)

d. Product difficult to maintain / Maintenance complaints (2.8)

e. User complaints constant / Unreliable product or service (2.9)

f. Defects / Problem reports / Non-conformance (2.10)

g. Unable to determine which version of the product (and contributing work products) is/are most current (2.13)

h. Integration difficulty (2.14)

1.6
Question:  How do you ensure a quality product?

Follow-on questions:

a. How are you ensuring that requirements are implemented as planned, and that the product works in its intended environment?

b. Can you show me the schedule for formal inspections, and management and technical reviews for this project?

c. Can you show me the last report from the QA function, objective verification function, or independent verification and validation agent?

Question purpose:

Quality is a key factor in the success of any project.  Product Quality Factors are listed below:

	· correctness
	· efficiency
	· reusability

	· maintainability
	· usability
	· interoperability

	· portability
	· reliability
	· integrity

	· testability
	· flexibility
	


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. 

Independent verification and validation, commonly referred to as IV&V, minimizes risk and instills confidence in the final product. IV&V works best when incorporated into the entire systems engineering lifecycle (to include software and hardware interactions) from requirements definition to product development to testing.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 1.6 and Appendix A address the definition and activities of an objective verifier.

b. Subsection 3.3 addresses the identification of a quality approach for evaluating the integrity and quality of the work products and the management and engineering processes used, requirements verification and validation strategies, and how project status and execution will be measured by project and line management.

c. Subsection 4.4 addresses implementation of QA methods, reporting results and tracking non-compliance to resolution.

d. Subsection 5.1c addresses monitoring process and project quality, facilitating peer reviews, reporting audit results, and maintaining quality records.

Answer:

Potential items that the project manager should present:

a. Evidence of use of the product development and engineering processes.  Evidence includes meeting minutes and reports.  A quality product can only be reached through use of written, quality oriented, management and engineering processes.  SEPO has several of these processes available for use:

1. Configuration Management (CM) Process and Expert Mode

2. Quality Assurance (QA) Process and Expert Mode

3. Product Integration and Verification activities in the QA Plan template

4. Project Estimation Process (Expert Mode)

5. Walk-Through, Technical Review and Formal Inspection Procedure (Expert Modes)

6. Verification and Validation Process (Expert Modes)

7. Product Integration Process (Expert Mode)

8. Project Management Process (Expert Mode)

9. Successful Reviews & Meeting Procedure

10. Practical Systems and Software Measurement (PSM) Guide

11. Requirements Management Guidebook (from Naval Air System Command, located on the SSC San Diego PAL) including Requirements Development and Management Process (Expert Modes)

b. Project staff trained in all processes that will be followed

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Delivery late / Behind schedule (2.1)

b. Size and cost of project keeps increasing (2.2)

c. Project out of control (2.3)

d. Not enough funding to do job right / Funding cut by sponsor (2.4)

e. Does not meet requirements (2.5)

f. Performance not to specification (2.7)

g. Product difficult to maintain / Maintenance complaints (2.8)

h. User complaints constant / Unreliable product or service (2.9)

i. Defects / Problem reports / Non-conformances (2.10)

j. Poor deliverables/Documentation inadequacy (2.12)

k. Product Integration difficulty (2.14)

1.7
Question:  How do you define and manage requirements?

Follow-on question:

a. How did you initially define the requirements?

b. Where did you document them?

c. How did you clarify, analyze and / or refine them so that they reflect the actual needs and wants of the customer?

Question purpose:

The definition and management of requirements is an area with which projects and sponsors typically have difficulty. Through analysis and validation methods, it is beneficial to find out as early as possible in the product or service life cycle, if you and the sponsor completely understand and agree on the meaning of the requirements.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 3.1 addresses gathering customer issues, needs, and expectations, clarifying initial requirements, gathering additional requirements, decomposing abstract requirements, analyzing and validating requirements; and then formalizing and tracing project requirements for correctness, understandability and customer sign-off.

b. Subsection 4.1d addresses the review and traceability of requirements into work products and plans.

c. Subsection 5.2 addresses changes to product and service requirements changes, and controlling requirements baselines. 

Answer:

Potential items that the project manager should present:

a. Documented Requirements Management and Requirements Definition Process Expert Modes, the Requirements Management Guidebook, and proof that the Project Manager is  following them.  This includes ensuring that the activities listed below are completed:

1. Requirements are documented

2. Requirements have been reviewed / inspected

3. Users and sponsors are involved in the process

4. Requirements are agreed to/signatures

5. The plans and products are changed when the requirements change

6. Requirements are quantifiable and a method of validation is presented for each

7. Product or system engineer was involved in definition

8. Prototypes were developed as a refinement or feedback mechanism

9. Requirements are traced to work products and plans

10. Requirements are tracked for completion

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Delivery late/ Behind schedule (2.1)

b. Size and cost of project keeps increasing (2.2)

c. Project out of control (2.3)


d. Not enough funding to do job right / Funding cut by sponsor (2.4)

e. Does not meet requirements (2.5)

f. Requirements keep changing (2.6)

g. Performance not to specification (2.7)

h. User complaints constant / Unreliable product or service (2.9)

i. Poor contractor / supplier / vendor performance (2.11)

1.8
Question:  How do you know the sponsor, customer and / or user ARE satisfied with our work?

Follow-on questions:

None

Question purpose:

Sponsor and user satisfaction is one of the goals of our project.

PMG cross-reference:

The PMG is the Center’s common approach to project management and execution that fosters customer satisfaction by delivering innovative and quality products and solutions on time, within schedule and budget constraints, and with minimal risk.

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 2.1 addresses identification, alignment and fulfillment of customer / sponsor and Center goals and objectives, quality expectations and processes for satisfying customer requirements. 

b. Subsection 6.1 addresses how to bring the project to an orderly end, post-delivery support and operation, and work performance assessment.

Answer:

Potential items that the project manager should present:

a. Key stakeholder (may include sponsor, customer, end user, and others) reviews and reports

b. Problem reports from stakeholders

c. Stakeholder involvement in formal inspections / reviews and status meetings

d. Continued / increased funding from Sponsor (usually shows confidence)

e. Communication plan and results, indicating type of communication, POC, frequency and objective (includes specifying stakeholders, communication method, etc.) 

f. Minutes from visits with sponsor

g. Signed agreements/commitments

h. Responses to questions and surveys of the sponsor and the user on satisfaction with work and or products

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Not enough funding to do job right / Funding cut by sponsor (2.4)

b. Communications strained or difficult (related to team efforts) (2.15)

c. Review meetings are unproductive (2.17)

1.9
Question:  What kinds of training (technical, process or functional) have the project team members had to do their tasks?

Follow-on question:

a. How do you know this is satisfactory to do the job?

b. Do project members have documented plans to improve their skills knowledge and abilities?

c. Does the project have a training plan / database?

Question purpose:

Training is necessary for project team members to be effective. Training is often overlooked and is sometimes considered unnecessary and too time consuming by project managers / supervisors.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 3.4e addresses identification of staff roles and responsibilities, required skills and abilities, and planning for their attainment.

b. Subsection 4.3 addresses how skills, leadership and training are essential factors for project success. 

Answer:

Potential items that the project manager should present:

a. Qualifications / skills required for job list

b. Current skills held by project personnel

c. Training plan to make up skill gap

d. Compare training planned vs. actual training.

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. All of the problems listed in 2.1 through 2.19 can result from lack of training

1.10
Question:  How do you manage and monitor vendor / supplier / contractor performance (if applicable)?

Follow-on questions:

a. What outside licenses, vendor or service supplier do you require?

b. What kind of contract vehicles or procurement mechanisms are you using?

c. What service levels or acceptance criteria are used to evaluate performance?

d. What measurements are you collecting or asking the contractor to collect?

Question purpose:

This will give the manager a sense of the organization that is guiding/managing the contractor activities.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 4.2 addresses the acquisition of outside products, licenses, tools and services, and how to manage the relationships with entities outside the project for which a formal agreement is required.

b. Subsection 6.1e addresses the coordination, administrative termination, and evaluation of contracts, licenses agreements and other procurement agreements with contracting officers and technical representatives.

Answer:

Potential items that the project manager should present:

a. Vendor / supplier/ contractor monitoring file

1. Collection and analysis of metrics, including:

· Action item tracking

· Deliverables tracking (review and approval)

· Monitoring and control measures

· Evaluation and acceptance criteria

2. Contractor status reports

3. Track the actual results and performance of the contractor commitment (SOW)

4. Contractor progress tracking (technical and budget)

b. Informal / formal review / discussion coordination meeting minutes

c. Peer Review meeting minutes

d. Selection of a qualified bidder through qualified vendor lists and procurement types

e. Government personnel are trained to perform contractor monitoring (one-half day Contracting course, and Staffing and Contracting training module from the Project Management Core Course).

f. Project plan is reviewed and approved

g. Changes to the scope of work and contract conditions are resolved according to a documented contractual procedure

h. Review of the contractor's / vendor’s/ supplier’s QA process and acceptance criteria

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Delivery late / Behind schedule (2.1)

b. Size and or cost of project keeps increasing (2.2)

c. Project out of control (2.3)

d. Not enough funding to do job right / Funding cut by sponsor (2.4)

e. Does not meet requirements (2.5)

f. Performance not to specification (2.7)

g. Product difficult to maintain / Maintenance complaints (2.8)

h. User complaints constant / Unreliable products or service (2.9)

i. Product errors / Defects / Problem reports / Non-conformances (2.10)

j. Poor contractor / supplier / vendor performance (2.11)

k. Poor deliverables / Documentation inadequacy (2.12)

l. Integration difficulty (2.14)

m. Review meetings are unproductive (2.17)

1.11
Question:  How do you estimate the project?

Follow-on questions:

a. What estimation process did you follow?

b. How do you estimate:

1. Size / number of products

2. Resources: budget, staff size / profile

3. Schedule.

Question purpose:

There are numerous ways to estimate and sources of estimating error.  Using a process will provide repeatability and identify the items that were overlooked or not performed; the former helps prevent and the later contributes to estimating error.

PMG cross-reference:

The subsections of the PMG listed below identify specific areas for consideration (other areas of the PMG may apply as well):

a. Subsection 3.1 addresses using project requirements as the basis for estimating project deliverables, products and services.

b. Subsection 3.2 addresses estimation: quantifying parameters of size, cost, schedule, documentation pages, data volume, critical computer resources along with assumptions and dependencies.

Answer:

Follow an estimation process, including the items listed below:

a. Identifying the lowest level work element

b. Estimating size, cost, and schedule

c. Involving two or more people in the estimation task; use two or more methods

d. Approving estimate use by management

e. Tracking/updating the estimates

f. Assessing budget uncertainty and risks

g. Documenting assumptions, scalar factors, and dependencies for reuse.

Possible resulting problems if incorrect answer:

Refer to Troubleshooting and Problem Avoidance Section:

a. Not enough funding to do job right / Funding cut by sponsor (2.4)

b. Delivery late/behind schedule (2.1)

c. Size and cost of project keeps growing (2.2)

d. Project out of control (2.3)

SECTION 2.  Project Troubleshooting and Problem Avoidance

Purpose: Once the questions of project status and health have been asked, the project or line manager might realize that the project is in trouble.  This section will help current or prospective project or line managers troubleshoot the problems.  This section also will help project managers avoid the problem later on in the project or during subsequent projects.

The following subsections, ordered by most recognized first, are organized as shown below:

Project Problem (incorporated into subsection title):


Reasons:
Reasons why the problem exists

Confirm:
Ways to confirm you have the problem

Solutions:
Suggested solutions to problem

Avoidance:
Suggested ways to avoid the problem from occurring

Metric(s):
Measures
 or metrics collected to track situation

2.1
Delivery late / Behind schedule

Reasons:

1) If the project content is allowed to change freely, then the rate of change will exceed the rate of progress

2) Lack of understanding both cost and schedule variables

3) Forced slippage or imposed deadlines 

4) Unable to manage problems/risks when they arise

5) No schedule or plan to follow

6) Unrealistic cost / schedule estimates (optimistic or pre-determined estimates)

7) People not as efficient as expected

8) Initial project goal / purpose unclear or undefined

9) Government furnished equipment / information (GFE/GFI) not provided as scheduled

10) Poor project management

11) Inadequate staffing

12) Inexperience of development staff

13) Lack of training

Confirm:

1) Investigate both cost and schedule progress variance (planned versus actual)

Solutions:

1) Determine if project should be continued

2) Clarify and prioritize requirements; deliver core capability or key services first

3) Revise plans to reflect current situation: reassign priorities / activities

4) Use pre-existing, non-developmental products, or reuse items (if early in project)

Avoidance:

1) Keep consistent and accurate records, including tracking rework hours and areas

2) Allow for schedule float and contingencies in the program schedule

3) Perform risk assessment / develop or verify updated risk management plan

4) Perform configuration management

5) Review estimation outputs, assumptions and process, provide realistic number to sponsor

6) Determine project goals / purpose early

7) Provide training and a healthy work environment

8) Perform effective contractor management/monitoring (if applicable)

Metric(s):

1) Cost and schedule progress variance

2.2
Size and cost of project keeps increasing

Reasons:

1) Initial estimate unrealistic due to cost or schedule optimism, resource (in)efficiency, or incorrect depth of task detail

2) Schedule delays which demand more resources than expected

3) Initial cost or schedule estimate unrealistic based on sponsor or other constraints

4) Initial cost or schedule estimate unrealistic - given to win work

5) Inexperience and / or unilateral planning on the part of the PM (not involving those in the planning process who do the work)

6) Inadequate schedule time and costs to plan and track project

7) Products (e.g. COTS software and hardware) do not always work as advertised/not used

8) Services not performed as required by service level agreements

9) System and / or services were more extensive or complex than estimated

10) Uncontrolled requirements or schedule changes

11) Significant rework occurs

12) Project goals / purpose undefined

13) Lack of training

Confirm:

1) Check product size and cost variance over the project life cycle

2) Check requirements volatility (includes adjudicated engineering change proposals)

3) Use Project Estimation Process and re-estimate key tasks throughout life cycle

Solution:

1) Closer monitoring of budget and efforts

2) Less expensive solutions

3) Determine what products / services can be delivered / provided within current budget

4) Perform estimate to complete

Avoidance:

1) Perform initial sizing and cost estimates using the Project Estimation Process, continue estimating throughout life cycle

2) Develop a realistic sizing and cost estimate

3) Collect and analyze the product size and cost estimates

4) Record and track rework hours and areas

5) Risk assessment/management

6) Provide training

7) Provide healthy work environment

8) Control number of requirements changes; analyze impact

9) Keep consistent and accurate records

Metric(s):

1) Size and cost variance

2) Requirements volatility

2.3
Project out of control (reactive mode)

Reasons:

1) Plan does not exist

2) Plan developed, but not followed

3) No schedule and milestones

4) No work breakdown structure with roles / responsibilities defined

5) Only high-level schedule (no details)

6) No project tracking (metrics)

7) Difficult to ascertain status and anticipate problems

8) No status reporting structure

9) Project risks not defined

10) Requirements not documented

11) High requirements volatility

12) Misinterpretation of requirements resulting in implementation of wrong functions

13) Purpose and/or goals not defined

14) No or poor communication with stakeholders

15) Inexperience

16) Lack of training

Confirm:

1)
Workers are in fire-fighting mode

2)
Managers under inordinate pressure / stress

3)
Significant rework; workers at work until late at night

Solution:

1) Bring in objective third party to evaluate situation (consultant, project manager); then develop prioritized action plan to get project under control

Avoidance:

1)
Develop a project plan and inspect it with all of the players involved to reach commitment on detailed schedule

2)
Collect and analyze management metrics for decision making

3)
Develop and follow a risk management plan

4) Perform requirements management planning

5) Establish configuration management activities on project

6) Establish quality assurance function / activities on project

5)
Provide training

6)
Provide healthy work environment

Metric(s):

1) Hours of sick leave

2) Size and cost variance

3) QA reports

4) Requirements changes

5) Progress metrics

6) Training - planned versus actual

2.4
Not enough funding to do job right / Funding cut by sponsor

Reasons:

1)
Sponsor’s funding cut

2)
Sponsor unaware of importance of work

3)
Sponsor somewhat dissatisfied with work

4)
Sponsor doesn't understand the long-term impact of the cut

5)
Inexperience of project manager

6)
Initial estimate unrealistic due to cost or schedule optimism, resource efficiency or incorrect depth of task detail

7)
Uncontrolled requirements changes, increased scope of work

8)
Poor understanding of the requirement

Confirm:

1)
Compare estimated funding required versus actual funding received

2)
Compare actual requirements with original requirements

Solution:

1)
Re-prioritize requirements to accomplish core product / provide services within the funding

2)
Present to the sponsor the complete picture of the impact of the cut (analysis)

3)
Present the sponsor with several alternative solutions to the funding cut

4)
Present to the sponsor the cost of producing quality products and services against the costs of not producing quality products and services

Avoidance:

1)
Provide training in sponsor relations

2)
Present sponsor with three funding options showing long and short-term impact, risks, and cost / benefit analysis

Metric(s):

1)
Funding variance

2)
Requirements volatility

2.5
Does not meet requirements

Reasons:

1)
Requirements not clear, communicated, understood or agreed to

2)
Incomplete, inconsistent requirements specifications

3)
Requirements hard to define

4)
No knowledge of how to validate and verify requirements

5)
Inexperience of product team member

6)
Lack of training

7)
Poor relations with customer/sponsor

8)
User / sponsor / customer base has changed

Confirm:

1)
Investigate user feedback

2)
Compare planned requirements versus implemented requirements

3)
Investigate number of requirements changes

4)
Check requirements traceability throughout life cycle

5)
Check requirements testability

Solutions:

1)
Modify requirements (if possible)

2)
Re-engineer product / project

Avoidance:

1) Follow Requirements Management Guidebook and the Requirements Management and Definition Process (Expert Modes) to achieve understanding and agreement to perform the activities listed below:

a) Identify and validate requirements

b) Identify product or service constraints

c) Analyze and trace requirements

d) Represent requirements

e) Communicate requirements

f) Prepare for validating requirements

2) Have key players involved (sponsors, users, team members) throughout the product development cycle

3) Use formal standards, specifications, and methods

4) Perform reviews / inspections to assist in defect removal, communication, definition

5) Develop rapid prototype segments where requirements are hard to define

6) Provide training

7) Provide healthy work environment

8) Specify measurable requirements before design

9) Deliver product incrementally

Metric(s):

1) Requirements traceability

2) Requirements verification and validation results

3) Requirements volatility and engineering changes

4) Requirements testability

5) Track planned versus implemented requirements

2.6
Project requirements keep changing

Reasons:

1)
Mission keeps changing

2) It is difficult to define requirements

3) Users unable to decide what they want until they see it

4) Not all of the players involved in the definition

5) Requirements not written down

6) Sponsor developed the requirements alone

7) Players (users, developers, and sponsors) do not understand true impact of their requirements change

8) Developers do not understand users' environment

9) Other interfacing systems have changed, forcing your system to change

10) Inexperience

11) Lack of training

Confirm:

1) Alignment of vision, mission, operational concept, and scope of work

2) Check number of requirements changes since allocated baseline

Solution:

1) Clarify alignment of project with sponsor and Center’s needs

2) Incremental development/delivery to incorporate changes after core capability (previously defined) is finished and released

Avoidance:

1) Ensure operational concept and requirements are in alignment with sponsors needs

2) Validate requirements in terms of feasibility and user needs

3) Develop a prototype to help define requirements; then control requirements

4) Perform an impact study of each new change proposed

5) Provide training and provide healthy work environment

6) Expand user's involvement in the development of requirements, through formal inspections/reviews and alpha site testing

7) Visit with users

8) Document concept of operations

Metric(s):

1)
Requirements volatility and engineering changes

2)
Training planned versus actuals

2.7
Actual performance not up to requirements or service level agreements

Reasons:

1) Functional or performance requirements not quantified or specified to level of verifiability (testability)

2) Unrealistic performance requirements

3) Improper testing

4) Unclear specifications

5) Insufficient product resources / capacity

6) Inexperience

7) Incorrect estimate of hardware needed

8) Lack of training

Confirm:

1) Measure actual performance data versus quantified requirement

Solution:

1) Purchase more powerful and/or additional hardware

2) Add more resources to increase levels of service

3) Perform performance tuning on parts of system engineering function (software, hardware and / or their interfaces)

4) Accept performance; maybe not needed at level specified

Avoidance:

1) Quantify performance / service requirements

2) Show how requirements will be verified and validated

3) Track the metric of product resource utilization

4) Provide training

5) Provide healthy work environment

Metric(s):

1) Planned vs. actual performance

2.8
Product difficult to maintain / Maintenance
 complaints

Reasons:

1)
No perspective on how to maintain / support product

2)
No maintainer involvement in the development cycle

3)
Can’t change the design

4)
Maintainability not a requirement

5)
No project history - decisions were unavailable; no rationale on why decisions were made

6)
Lack of documentation / poor deliverables

7)
Short-timers view of project

8)
It’s only a prototype!

9)
Inexperience and or lack of training

Confirm:

1)
Investigate number of maintenance trouble reports and cost to repair each

2)
Analyze complexity of product (to include cyclomatic complexity
 if software systems)

Solution:

1) When re-engineering products, use reverse engineering tools to assist

Avoidance:

1) Get life cycle input early

2) Define clear requirements

3) Have maintainability as a project goal

4) Use repeatable product development methods

4)
Remember that product will be used by people; keep them in mind when design is starts

5)
Use information hiding, coupling, cohesion, modularity to increase maintainability (software)

6)
Document decisions, the rationale behind decisions, and the action taken; create and maintain a corporate memory

7)
Provide healthy work environment and training

Metric(s):

1) Product defects / trouble reports / open versus closed

2) Cost to repair versus product trouble reports

3) Number of engineering changes (open versus closed)

4) McCabe's complexity metric (software systems)

2.9
User complaints constant / Unreliable product or service

Reasons:

1) No perspective of use of product

2) No user involvement in the beginning

3) It’s only a prototype!

4) Expectations of use / operational concept / use environment not communicated to appropriate implementation staff

5) Subjective validation or interpretation by customer / user

6) Installation procedures unclear

7) No user's manual

8) User interface not user-friendly

9) Inexperience

10) Lack of training

Confirm:

1) Investigate number of user complaints (messages, phone calls)

2) Open defects or problem reports

Solution:

1)
Provide user training

2)
Provide written user manual if one doesn't exist

3)
New user interface

4)
Review and reprioritize defects, problem reports, and non-conformance issues

Avoidance:

1) Get user input early

2) Review operational concept, design, and engineering characteristics with development / implementation staff

3) Develop a prototype with user screens and review with stakeholders

4) Perform peer reviews / formal inspections of key documents at appropriate points in the life cycle

5) Include users in the validation / acceptance testing

6) Have an on-line help facility

7) Remember that product will be used by people, so keep in mind when design is started

8) Perform reliability measurements to determine when product should be released to users (model the history of failure)

9) Provide development / implementation staff training

10) Provide healthy work environment

Metric(s):

1) Number of user complaints

2) Track product or service reliability factors

3) Track number of open trouble reports or defects

2.10
Defects / Problem reports / Non-conformance

Reasons:

1) No / ineffective quality engineering processes used

2) Inadequate understanding of requirements (requirements validation methods)

3) Inadequate requirements verification mechanisms (e.g. peer reviews, test, etc.) or procedures

4) Inexperienced requirements verifiers and / or poor process

5) Inexperience in a particular areas of product development

6) Not enough time scheduled for requirements verification (unrealistic) activities

7) Verification time sacrificed, since the rest of the development has taken longer than expected

8) Poor / inadequate product or process quality assurance

9) Poor / inadequate configuration management

10) Humans are error-prone

Confirm:

1) Investigate number of problem reports or engineering changes

2) Investigate open versus closed problem reports

3) Investigate number of defects in work products

4) Investigate number of scope of requirements changes

Solution:

1) Reaffirm project scope and requirements

2) Perform peer reviews / inspections and prioritize resolution of results

3) Fix errors / defects / non-conformances

Avoidance:

1) Formal inspections and peer reviews performed through life cycle to help catch defects

2) Better development and requirements verification planning

3) Disciplined product engineering process

4) Implement process and product quality assurance

5) Stress quality factors in development:  testability, flexibility, maintainability, correctness, reliability, efficiency, integrity, usability, portability, reusability, interoperability

6) Implement configuration management

7) Provide healthy work environment

Metric(s):

1) Number of defects / problem per work product

2) Requirements volatility

3) Amount of rework (hours / cost)

2.11
Poor contractor / supplier / vendor performance

Reasons:

1) Miscommunication of general statement of requirements and operational concept

2) Poor or inadequate flow down of requirements, key milestones, and acceptance criteria to contractor / vendor / supplier

3) No / poor commitment (contractor, Department, etc) to best practice implementation and process improvement

4) Poor oversight and management of contractor / supplier / vendor (e.g. low maturity organization or government agency monitoring higher maturity level organization or contractor agency or vice versa)

5) Product acceptance criteria or service level criteria not well tracked

6) Quality sacrificed for bottom-line profit

7) Poor Government performance

8) Contractor keeps getting paid for poor performance, so it reinforces the practice

9) Inadequate staffing levels

10) Inexperience and lack of training

Confirm:

1) Formal documents / contracts / agreements identifying scope of work, products ordered, delivery, and acceptance criteria against project requirements

2) Check cost and schedule progress, variance, and deliverables (actuals versus planned)

Solution:

1) Communicate with the contractor to discuss what is wrong and figure out a viable solution

2) Modify contract / agreements to include key project milestones, requirements, acceptance criteria

3) Provide incentives to current vendor / contractor against concomitant performance changes

4) Start a parallel development with another contractor

Avoidance:

1) Establish clear definition and flow down of requirements, key milestones, and acceptance criteria to contractor / vendor / supplier (how you know when you are done)

2) Establish and agree to performance standards

3) Perform an evaluation of contractor / supplier / vendor capability during the contract award phase to evaluate risks; perform interim checks to monitor and award improvement

4) Document precise requirements in contracts, with incentive clauses for good / improved performance

5) Set up frequent status and management meetings with contractor / supplier / vendor

6) Use the Navy’s Contractor Performance Assessment and Reporting System to report on completed performance for contractors / suppliers / vendors outside SSC San Diego,

7) Use delivery order contracts correctly (to allow project requirements to change within the scope of the contract mechanism)

8) Use an Independent Verification &Validation agent

9) Identify consistent management interface to manage and track contractor / supplier / vendor efforts

10) Provide training and a healthy work environment 

Metric(s):

1) Actual performance levels against established standards

2) Periodic survey results of customers to determine level of satisfaction of service

3) Deliverable variance

4) Schedule variance

5) Labor hours planned versus actual

6) Implementation of best practices and identified improvements

2.12
Poor deliverables / Documentation inadequacy

Reason: 

1) Product development team does not see the advantage to documentation - only seen as a waste of time

2) Schedule is document-driven

3) Immature development process

4) Unclear specification / statements of work (SOW) / contract data requirements list (CDRL)

5) Template unavailability

6) Incomplete reviews, inadequate formal inspections / peer reviews, and release mechanisms

7) Inexperience and / or lack of training

Confirm:

1)
Check number of disapproved or rejected deliverables

2)
Investigate work product defects

3)
Compare number of deliverables versus number passing inspection

Solution:

1)
Reject inadequate deliverables until adequate deliverables are provided

2)
Document as-built structure while performing maintenance

3)
Hire a different contractor to perform documentation

Avoidance:

1) Better understanding and documentation of the deliverable development, review and release process (when changes are to be made to the product or service delivery mechanism, or when other systems / software products will integrate with your product or service, the documentation will be needed for those who integrate to ensure they understand product)

2) Plan and track progress toward document completion

3) Use templates and build central repository for documentation

4) Perform CM audits

5) Use the formal inspection or review process (it is non productive to discuss something that is not written down / documented)

6) Provide training and a healthy work environment

7) Use CASE tools that help generate documentation

Metric(s):

1) Number of rejected deliverables

2) Track work product defect numbers

3) Track rework

4) Track progress toward document completion

2.13
Unable to determine which version of the product (and contributing work products) is / are most current

Reasons:

1) No / poor version control and CM methods

2) Misunderstanding of roles, value, and importance of CM

3) No CM plan

4) Inexperience

5) Lack of training

Confirm:

1) Audit the contents of the deliverable or development library

Solution:

1) Identify items to manage and control

2) Establish version control and CM mechanisms

3) Audit items to track against product revisions

4) Initiate problem / trouble reporting system

5) Establish a data management and product development library

Avoidance:

1)
Use CM Process and develop a CM Plan

2)
Establish a data management and product development library, complete with requirements, specifications, standards, work products, plans and other formal documents

3)
Provide CM training

Metric(s):

1) Number of configuration items, change requests, and trouble reports (by status)

2) Number of configuration audits completed and status of action items

3) Number of versions in user community

2.14
Integration difficulty

Reasons:

1) Inadequate planning / strategy for integration

2) Integration environment not suitable / mismatch for products being integrated

3) No CM

4) Multiple groups developing different part of the system

5) No build / integration plan

6) Complex system

7) Requirements / acceptance criteria not clearly defined

8) Nonstandard interfaces; external interfaces not defined and documented

9) Incompatible data types, message formats

10) Miscommunication

11) Inexperience

12) Lack of training

Confirm:

1) Inability to integrate

2) Review all plans and integration strategies of disconnects

3) Check number of defects in products for integration

4) Compare actual versus expected results of the integration tests

Solution:

1) Work with implementation staff to develop / modify integration strategy / products / requirements / plans 

2) Deliver a subset of the product suite or system

3) Postpone delivery of the product or system

4) Design a new module, whose sole purpose is to encapsulate the interface problems and allow the integration to continue

Avoidance:

1) Define and document interface requirements, agree to interfaces early in the project

2) Establish the integration plan (activities, schedule, and resources) for integration 

3) Establish interface working group

4) Establish and support standard interfaces

5) Impose strict configuration control

6) Communicate

7) Provide training and healthy work environment

Metric(s):

1) Status of product requirements subjected to integration

2) Number of components integrated & tested against plan

3) Open defects / problem reports on interface issues

2.15
Communication strained or difficult (related to team efforts)

Reasons:

1) Users, sponsors, developers have different priorities, agendas, and needs

2) Users, sponsors, developers have different vocabulary 

3) Responsibilities, duties, and accountability poorly defined and controlled ("Team" efforts uncoordinated)

4) Responsibilities might be assumed, but not verbalized or formalized

5) Fear that sponsor will pull money

6) Communication not a strong suit for us

7) Conflict did not arise or was not solved early in the project, so it remained and festered

8) Inexperience and a lack of training

Confirm:

1) Check communications plan for stakeholder involvement and levels of communication

2) Check employee morale and team work with project

3) Check number of sponsor complaints (phone calls/week/month)

Solution:

1) Call a meeting to discuss issues (consider using an trained objective moderator)

2) Have an objective third party evaluation

3) Develop a high level communications plan identifying stakeholders and communications objectives and frequency

4) Schedule team building activities and include sponsor

Avoidance:

1) Establish communication plan: clearly define major stakeholders, organizational relationships (organization charts); roles and responsibilities, key areas of interface, and key products

2) Provide clear communication among management and the members of the system / software engineering teams

3) Strive to achieve documented / verbal commitments

4) Have formal (written) agreements

5) Have people sign their name when they commit to a schedule change

6) Write down information; record meeting minutes

7) Adopt a Navy-wide or DoD-wide team approach, not an us vs. them (not a competition)

8) Train the sponsor / program managers

9) Schedule communication / team building training

10) Provide healthy work environment

Metric(s):

1) Number of sponsor complaints

2) Number of identified stakeholder coordination disconnects

3) Number of hours managing stakeholder relationships 

2.16
Management / software tools don't work the way we planned

Reasons:

1) Incorrect tool purchased for purpose

2) Incorrect assumptions were made about the tool functionality

3) Unrealistic expectation of the benefits derived from use of the tool

4) Tool automates a certain process, which must be learned also

5) Insufficient or lack of training

6) Inexperience

Confirm:

1) Frustrated workers

2) Original problems still occur

3) Productivity does not level back off after learning curve is over

4) Tool is sitting on the shelf, no longer being used

Solution:

1) Understand / document manual process then adjust / modify / configure tools to conform to process

2) Provide user training

3) Contact vendor

4) Revert to manual method

Avoidance:

1) Perform analysis of tool need before purchase. Evaluate: ease of use, power, robustness, functionality, ease of insertion, quality of vendor support, cost

2) Look for lessons learned and historical data from past implementations

3) Understand / document the business / management / engineering process first then modify / configure tools to conform to process

4) Management realized that the tools might delay the development schedule

5) Provide training

6) Provide healthy work environment

Metric(s):

1) Implementation scheduled vs actuals

2) Tools purchased vs. tools used

2.17
Review meetings are unproductive

Reasons:

1) No structured process followed

2) No purpose / goals set for the meeting

3) No agenda

4) No open communication

5) Lack of trust among team members

6) Inexperience and / or lack of training

Confirm:

1) Review minutes of meetings, action items, and decision sheets

Solutions:

1) Consider holding another review within the next month; adopt a new structured review process

Avoidance:

1) Follow a structured process (Successful Reviews and Meetings Procedure) (abridged steps listed below)

a. Establish type of review / meeting and the goals and objectives

b. Establish entrance criteria and exit criteria

c. Be organized / be prepared; announce meeting, develop / distribute agenda, arrange needed logistics (if necessary hold a kick-off meeting for the reviews and / or hold a government only pre-review meeting)

d. Get off to a good start

e. Establish ground rules

f. Follow agenda, take minutes of proceedings, and assign action items

g. Request feedback on how to improve the review or meeting process

h. Track, follow-up on action items and open issues

2) Provide training

3) Provide healthy work environment

Metric(s):

1) Entrance criteria planned vs. actual

2.18
COTS
 products / software does not work

Reasons: (related to 2.11 and 2.16)

1)
COTS products / software to meet the project purpose is unavailable

2)
Using COTS products / software that is not suitable for your application

3)
COTS products / software does not work as defined

4)
Inexperience and / or lack of training

Confirm:

1) Compare requirement specification for the products / software with the actual specification for the COTS product / software

Solutions:

1) Contact vendor to fix product / software

2) Buy source code from vendor, so developer can modify for use

3) Develop product / software in house or go to another vendor

Avoidance:

1) Analyze the specific needs for the COTS products / software

2) Determine COTS evaluation criteria in advance of purchasing COTS

3) Use COTS Process available from the SSC San Diego PAL

4) Contact the developer to fix

5) Only use COTS products / software that is guaranteed or has a service contract

Metric(s):

1) COTS products / software used vs. planned

2.19
QA
 not adding value

Reasons:

1) No / little understanding of QA's benefits to the project

2) QA brought on to project too late

3) Lack of QA recommendation implementation by project manager

4) Adversarial relationship with QA function exists

5) Inexperience and / or lack of training

Confirm:

1) Talk with QA function

2) Review QA Plan against actual activities performed

3) Check history of QA involvement on the project (value added)

Solutions:

1) Schedule a meeting with QA function and project manager to discuss issues

2) Update QA Plan and activities

Avoidance:

1) Talk with QA to listen / understand what they are doing and why

2) Ensure planned QA activities are synchronized with overall project plan 

3) Ensure benefits and roles and value of QA is understood at beginning of task

4) Provide training

5) Provide healthy work environment

Metric(s):

1) QA suggestions / recommendations adopted

2) QA planned vs actual activities

SECTION 3.  Project Management and Engineering References

Purpose: This section is intended to provide the manager with further references about project management and engineering best practices and processes.

The documents listed below are references critical to the resolution of problems and their potential fixes listed herein:

a. Capability Maturity Model Integration for Systems Engineering/Software Engineering/Integrated Product and Process Development, and Supplier Sourcing, V1.1, Carnegie Mellon University /Software Engineering Institute (CMU/SEI)-2002-TR-012, SEI, March 2002 (identifies important process areas for engineering, management, and service organizations).

b. SSC San Diego Project Management Guide, PR-OPD-29, SSC San Diego (identifies essential project management functions required for projects at SSC San Diego).

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

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

e. Systems Engineering – System Life Cycle Processes, International Organization for Standardization (ISO)/International Electrotechnical Commission (IEC) 15288, ISO/IEC 15288:2002(E), Nov 2002, (systems engineering life cycle processes)

f. Software Life Cycle Processes, Institute of Electrical and Electronics Engineers (IEEE)/Electronic Industries Association (EIA) 12207.0, Mar 1998, (software life cycle processes)

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

h. Handbook for Process Management, PR-OPD-05, SSC San Diego, September 1998.

Additionally, the following current processes
 and expert modes are available on the SSC San Diego PAL to help the PM in negotiating their way through various management and engineering activities.

a. Requirements Management (*)

b. Requirements Development

c. Project Management

d. Project Estimation

e. Risk Management (*)

f. Project Monitoring and Control

g. Measurement and Analysis

h. Quality Assurance (QA) (*)

i. Configuration Management (CM) (*)

j. Contractor Acquisition and Performance Monitoring (CAPM) (*)

k. Successful Reviews and Meetings Procedure

l. Building Teamwork

m. Formal Inspections 

n. Technical Reviews

o. Walkthroughs

p. Verification

q. Validation

r. Product Integration

s. Decision Analysis and Resolution

Each expert mode contains the items listed below:

a. A brief process description 

b. Entry criteria: the conditions that must exist for the process to begin

c. Inputs: material that is used during the process

d. Exit criteria: conditions that must exist for the process to be considered complete

e. Outputs: results of the process

f. Roles: the responsibilities of the participants

g. Assets / references:  tools, documents, and material available to aid in completing the tasks

h. Tasks: the steps to be performed during the process

i. Measures; how to measure the effectiveness of the process.
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� Available on the SSC San Diego PAL and on the Project Management websites.


� Note: Measures are units (miles or gallons), measurements are the values (3 miles or 10 gallons), metrics are the analyzed results, sometimes expressed as ratios of multiple measures (5 miles / gallon)


� For software, a Software Support Activity assumes the role of providing post-deployment life cycle support for modifications or upgrades made to a system's software following the system's initial fielding.


� Cyclomatic complexity is a broad measure of maintainability related to the design and structural complexity of a system by measuring the number of independent paths through a program module.


� Commercial Off-The-Shelf (COTS) products / components can range from computers, systems on-a-board, systems on-a-chip, operating systems, databases, tests packages, to reusable software segments. It can include products (sold, leased, freeware, licensed at advertised prices) where internal implementation specifications (i.e., source code for software) are unavailable, and the vendor provides periodic releases for functional growth.


� Quality Assurance (QA) provides customers, management and staff with: objective insight into process & standards used; with objective evaluation that products and services meet requirements; and credible assurance that noncompliant and nonconforming products and services are identified and resolved as early as possible before delivery





� Those with an asterisk indicate that there is a full process description on the PAL.









 




