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Section 1.  Scope

Engineering and project management training for systems and software engineering projects is intended to develop the skills and knowledge of individuals to expand the core expertise of Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego to develop, implement, and support integrated information systems; and to develop the professional excellence of employees to perform their roles more effectively and efficiently. 

While training is an organizational responsibility, the individual projects are responsible for identifying their needed skills and providing the necessary training when the project's needs are unique.

1.1
Purpose

The purpose of this Systems/Software Engineering Management (SEM) Training Plan is to document decisions and to gain consensus on the direction of the Type II (Systems Engineering Process Office (SEPO)-provided) training needed to meet the SSC San Diego training objectives. This document supercedes the SSC San Diego Software Engineering Training Plan, PL-TP-01 V2.7, and covers training for Calendar Year 2004 (CY2004).

1.2
Engineering Management Personnel Categories

This training plan applies to all SSC San Diego systems and software engineering projects and service activities, and to the following categories of SSC San Diego personnel:

a. Executive Board - The Commanding Officer, Executive Director, and Department Heads.

b. Senior Manager - Department Head, Division Head, or Branch Head (Line Management) responsible for systems, software or service projects.  This category also may include sponsors from Systems Commands and other customer organizations. 

c. Project Manager - The person ultimately responsible for the delivery of technically compliant work products or services within the resource and schedule constraints established in a project plan.  The project manager is an experienced practitioner and team leader and directs the work of system, software or product engineering teams as well as that of support staff engaged in planning, monitoring, Configuration Management (CM), and Quality Assurance (QA) activities.  The project manager is delegated authority from senior management to make the required decisions and to deliver products of high quality using the organization's approved processes.

d. Task Leader - The front-line supervisor of a systems or software engineering or service activity, or product developer, who manages a group of practitioners.  The task leader is an experienced practitioner and is assigned responsibility to plan and direct the work of subordinates in all phases of a project's life cycle, following standard processes developed for use on the project.  The task leader takes direction from a project manager.

e. Functional Manager - The front-line supervisor (as defined above in Task Leader) of functional contributors who may be part of the project team, such as QA.

f. Practitioner - The engineer, analyst, developer, programmer, or functional contributor working as an individual contributor on any phase of a project's life cycle.  The practitioner is primarily responsible for developing the work products or providing the service associated with the project and takes direction from a task leader, functional manager or project manager.

g. Technical Specialist – Technical support staff member of a project's support group such as CM or QA.  The technical specialist's activity may be directed by the project manager on a small project, or by a task leader on larger projects.

h. SPI Agent - An assigned Department Systems/Software Process Improvement (SPI) Agent, or member of SEPO. 

i. Project SPI Lead – An assigned project member responsible for leading process improvement activities for the project.  Interfaces with and is guided by the Department SPI Agent.

j. Instructor - An individual responsible for the preparation and/or presentation of training materials.

Section 2.  References

The following documents provide guidance for SSC San Diego Training:

a. SSC San Diego Strategic Plan, TD-3000, March 1997. Identifies Core Values and Core Competencies.

b. SSC San Diego Training Program Process, PR-TP-03. Defines overall training program process and three types of SSC San Diego training, of which Type II is SEPO’s responsibility covered by this Plan.

c. SSC San Diego Balanced ScoreCard, 25 Jun 2002.

d. Draft SSC San Diego Project Management Policy, SPAWARSYSCENINST 5234.1A, 21 Aug 2003. Identifies SSC San Diego Project Management Goals.

e. Capability Maturity Model Integration, Version 1.1, CMU/SEI-2002-TR-012, Software Engineering Institute, March 2002. Identifies the Organizational Training as a Process Area for Maturity Level 3.

f. A Guide to the Project Management Body of Knowledge, PMBOK Guide, 2000 Edition. Identifies core competencies or knowledge areas for senior and project managers and their professional development programs.

g. Systems/Software Engineering Management Policy, Appendix A to Draft SSC San Diego Project Management Policy, SPAWARSYSCENINST 5234.1A, 18 Nov 2003. 

h. SEPO Training Program Process, PR-TP-02.  Contains guidelines and steps for conducting training.  Includes Course Development and Acquisition Procedure, Student Selection and Enrollment Procedures, Course Delivery Standards, and Training evaluation and Tracking Procedures.

i. Standard for Information Technology - Software Life Cycle Processes, IEEE/EIA 12207, March 1998. Defines training as an organizational life cycle process; requires that "a training plan … be developed and documented." (paragraph 7.4.1.1)

Section 3.  Responsibility for the Plan

3.1
Management Ownership 

The Executive Board shall perform the following functions:

a. Establish systems and software engineering, and project management goals that support the SSC San Diego Strategic Plan, reference (a).

b. Establish policies regarding training of SSC San Diego Core Competencies. 

c. Review and approve this SEM Training Plan to ensure it is consistent with the SSC San Diego strategic/business plans and core competency goals and training policies.

d. Track the progress of SSC San Diego systems and software engineering, and project management training.

3.2
Authorship and Revision Ownership 

SEPO shall perform the following functions:

a. Prepare and maintain the SEM Training Plan for Type II training

b. Maintain this plan in the SSC San Diego Process Asset Library (PAL)

c. Report the progress of SSC San Diego training to the Executive Board

d. Update this plan annually based on updated training requirements.

The SSC San Diego Training Office shall perform the following functions:

a. Conduct a periodic command training needs analysis

b. Provide facilities, scheduling, announcements, and record keeping of selected training courses.

3.3
Stakeholder Ownership

SSC San Diego managers at the Department, Division, and Branch shall perform the following functions:

a. Identify training requirements for the members of their staff (Course Descriptions in Section 5.1 and Course Requirements by Job Category in Section 5.2 are provided as guidance).

b. Ensure that training requirements are identified and necessary training is provided for projects within their organization.  If needed, develop a department training plan (see guidance in the SSC San Diego Training Program Process, reference (b)).

c. Review training activities on a periodic basis for adequacy, appropriateness, and timeliness.

Project Managers shall perform the following functions:

a. Identify training requirements for the members of their projects (Course Descriptions in Section 5.1 and Course Requirements by Job Category in Section 5.2 are provided as guidance).

b. Develop a project-training plan (see guidance in reference (b)).

c. Review successfully completed training during performance reviews and for consideration in assignment of staff members.

d. Maintain records of training completed by project members.

SEPO shall perform the following functions:

a. Provide guidance to SSC San Diego project managers in preparation of project training plans with regard to engineering training requirements.

b. For in-house systems and software engineering process courses, designate instructors to develop and conduct training based on command training requirements as documented in this plan.

c. Locate sources of training for systems and software engineering and management skills identified in this plan.

d. Collect and review feedback from engineering training courses.

e. Maintain records of training provided by SEPO.

Section 4.  Training Objectives

Systems and software engineering and project management training at SSC San Diego is designed to meet objectives which are derived from SSC San Diego's Balanced ScoreCard (BSC), reference (c), desired personnel abilities, training priorities, Appendix A to the SSC San Diego Project Management Policy, reference (d), and the Organizational Training Process Area listed in the Capability Maturity Model Integration (CMMI), reference (e).  The objectives are listed below:

a. Create a core of SSC San Diego systems and software engineers and project managers with strong management and engineering skills.

b. Create a SSC San Diego workforce with a general understanding and appreciation for disciplined management and engineering practices.

c. Support the establishment of a culture of disciplined and improving systems and software engineering and project management practices.

4.1 Organizational Goals Supported

Systems and software engineering and project management training is designed to support the reference (c) I7 objective of standardizing technical work processes: 

4.2 Engineering Abilities of Engineering Management Personnel

The categories of SSC San Diego personnel require the abilities listed in the sections that follow.

4.2.1 Executive Board

The abilities required of the Executive Board are listed below:

a. Establish, promulgate, and monitor and control the objectives derived from reference (c).

b. Establish and enforce policy and infrastructure for the SSC San Diego systems and software process improvement program.

c. Understand the concepts covered in best practices (e.g. reference (e) and the Project Management Body Of Knowledge, reference (f)) and process improvement.

4.2.2 Senior Manager

The abilities required of a senior manager are listed below:

a. Support, promulgate, monitor and control the objectives derived from reference (c).

b. Monitor and control various types of projects throughout SSC San Diego.

c. Establish, implement, and track systems and software process improvement initiatives.

d. Understand the concepts covered in best practices and process improvement.

4.2.3 Project Manager

The abilities required of a project manager are listed below:

a. Support, promulgate, monitor and control the objectives derived from reference (c).

b. Plan and manage various types of projects throughout SSC San Diego.

c. Understand the phases and components of the systems, software and/or project life cycles.

d. Clarify and control the project technical needs, budget and schedule constraints, standards and guidelines, and customer expectation and desires.

e. Plan for, estimate, monitor and control project activities and risks.

f. Manage the quality and configuration of product deliverables and documentation.

g. Support the definition, documentation, and improvement of project planning and engineering processes.

h. Understand the uses of best practices and process improvement.

i. Foster cooperation and teamwork among team members, customers, contractors, and senior management.

j. Guide the project team in implementing appropriate technologies and improvements.

4.2.4 Task Leader and Functional Manager

The abilities required of a task leader or functional manager are listed below:

a. Understand the phases and components of the systems, software and/or project life cycles.

b. Direct the work of engineering teams, functional areas or support staff engaged in project activities.

c. Understand the uses of best practices and process improvement.

d. Lead and oversee adherence to project processes, standards, and improvement activities.

e. Ensure accuracy and quality of process, project, and product measurement data.

4.2.5 Practitioner

The abilities required of a practitioner are listed below:

a. Understand the phases and components of the systems, software and/or project life cycles.

b. Understand the specific architecture, application, and requirements of the project.

c. Understand the uses of best practices and process improvement.

d. Understand the need for objectivity and diligence in reporting measurement information.

e. Implement relevant, approved planning and engineering processes and improvement activities.

4.2.6 Technical Specialist

The abilities required of a technical specialist are listed below:

a. Understand the phases and components of the systems, software and/or project life cycles.

b. Understand the uses of best practices and process improvement.

c. Implement relevant, approved planning and engineering processes and improvement activities.

4.2.7 SPI Agent

The abilities required of a SPI Agent are listed below:

a. Describe why best practice use and implementation, and process improvement are good business decisions for SSC San Diego.

b. Define the SSC San Diego infrastructure and approach to process improvement and implementation of best practices.

c. Champion and facilitate best practices and process definition implementation and improvement.

d. Build and document a process, and tailor an organizational process.

e. Describe the structure of reference (e) and process improvement.

f. Describe the knowledge areas and key best practices (e.g. reference (f)).

g. Perform appraisals of projects against key SSC San Diego and process requirements.

h. Develop process improvement plans for an SSC San Diego organization.

i. Facilitate monitoring, controlling and reporting of best practices and process improvement status.

4.2.8 Project SPI Lead

The abilities required of a Project SPI Lead are listed below:

a. Describe why best practice use and implementation, and process improvement is a good business decision for SSC San Diego.

b. Define the project infrastructure and approach to process improvement and implementation of best practices.

c. Facilitate best practices and process definition implementation and improvement at the project level.

d. Describe the structure of the CMMI and process improvement.

e. Describe the knowledge areas and key best practices (e.g. reference (f)).

f. Assist the Department SPI Agent in preparing for appraisals of projects against key center and process requirements.

g. Develop process improvement plans for the project.

h. Facilitate monitoring, controlling and reporting of best practices and process improvement status at the project level.

4.2.9 Instructor

The abilities required of an instructor are listed below:

a. Understand the roles and responsibilities of various project and engineering personnel.

b. Understand the structure and uses of reference (e) and process improvement.

c. Describe the knowledge areas and key best practices (e.g. reference (f)).

d. Demonstrate skills and knowledge to perform training activities.

e. Prepare and present training courses on systems and software engineering and project management topics.

4.3
Transitioning Training to Best Practices 

For CY2004, SEPO and SSC San Diego will be modifying their engineering and management curricula from Capability Maturity Model (CMM)-based courseware to those oriented in best practices.  For example, general orientation training for CMMI, the Project Management Guide (PMG) and other best practices used within the process improvement infrastructure and SEPO, will be planned and executed within Systems and Software Engineering Management curricula over the next year as discussed in Section 5.  

Section 5.  Systems/Software Engineering Management Curriculum

5.1
Course Descriptions

The following tables describe the Type II (SEPO-provided) courses currently available or in development for SSC San Diego personnel. 

Table 5-1.  Project Management Core Course

	Purpose
	To develop and improve the skills of the current or future project managers to enable them to successfully initiate and execute various projects at SSC San Diego.  This class follows the SSC San Diego Project Management Guide and replaces the Software Project Management (SPM) course.

	Objectives
	· Introduce the knowledge needed by project managers to perform the listed activities:

· Initiate proposals and establish projects

· Plan and manage projects
· Select the best of alternative courses of action
· Understand the importance of standards
· Promote sound engineering planning and principles and best practices
· Measure progress
· Manage and deliver quality products and services on time and within budget 
· Formalize acceptance of the project or phase and bring it to an orderly end.
· Enhance project management skills in key areas such as project initiation, planning, estimating, process definition, technical peer reviews and managing subcontractors and vendors.

· Provide a forum for interchange among projects.

	Attendees
	Senior Managers, Project Managers, Task Leaders, Practitioners, Technical Specialists, SPI Agents

	Prerequisite
	Experience in managing tasks or projects at SSC San Diego.

	Topics
	Proposal Preparation
Development Strategies
EIA 632, IEEE/EIA 12207, ISO/IEC 15288
Project Quality
Team Work
Project Monitoring and Control 
Management and Peer Reviews
Configuration Management
Staffing and Contracting
Product Evaluation
Requirements Management & Definition
Project Estimation
Project Planning
Risk Management 
Project Reviews and Meetings
Requirements Reviews 
COTS/ GOTS and Reuse
Business Case for Best Practices
Technical Solutions 
Process Definition

Implementing Plans

	Length
	24 hours

	Handouts
	PM Core viewgraphs and exercises (approx. 400 pages)

SSC San Diego Project Management Guide (40 pages)

	Taught by
	SEPO

	Waivers
	Not allowed


Table 5-2.  Process Improvement for Everyone Workshop

	Purpose
	The Process Improvement for Everyone (PIE) Workshop presents the fundamentals for fostering continuous improvement of system and software engineering and project management practices at SSC San Diego.  This workshop covers how a process discipline provides the critical foundation for project success, and SSC San Diego’s approach for improving its processes.  This will be accomplished by discussing the rationale for the development and use of engineering and management processes.  The importance and application of measurement in tracking project progress and process improvement at various management levels also will be emphasized. Note: This workshop replaces the previous Software Management for Everyone (SME) workshop.

	Objectives
	· Promote understanding, promulgation, and commitment to achievement of the SSC San Diego’s Balanced ScoreCard I7 objective.

· Examine the approach for achieving system and software engineering and project management excellence on SSC San Diego projects through disciplined performance of technical and management practices.

· Support SSC San Diego managers in establishing and implementing a best practice and process improvement program.

	Attendees
	Senior Managers, Project Managers, Task Leaders, Practitioners, Technical Specialists, SPI Agents, Project SPI Leads.  SSC San Diego contractors are also welcome.

	Prerequisite
	Knowledge of the systems/software life cycle and a desire to start process improvement and best practice implementation within their own groups 

	Topics
	Clarifying the Need for Process Improvement. Return on investment data, references to success stories, and a business case for why project resources should be expended on process improvement activities. 

Understanding the CMMI. The structure, format, and content of the CMMI; one of two best practices chosen by SSC San Diego to guide improvement activities. 

Implementing Process Improvement.  SSC San Diego’s Project Management Policy (Draft) and the Systems/Software Engineering Management Policy (Draft) set the stage for process improvement within the organization and all Departments.  The details of each step are covered in this section.

Tracking Progress. The Engineering Management Guidebook (to be developed) and the SSC San Diego instruction covering program reviews. 

Implementing SPI on Your Project. The resources and support available at SSC San Diego and the steps for initiating SPI on a project.

	Length
	6-8 hours

	Handouts
	Engineering Management Guidebook (235 pages)

PIE course viewgraphs (approx. 50 pages)

	Taught by
	SEPO

	Waivers
	Attendance at previous SME courses


Table 5-3.  Peer Review Workshop

	Purpose
	To provide students with the skills necessary to improve product quality through a process of eliminating defects in deliverable and non-deliverable work products. 

	Objectives
	Help all parties involved in the product development and maintenance process to eliminate defects and defect propagation from work and deliverable products.

	Attendees
	Project Managers, Task Leaders, Functional Managers, Technical Specialists, Practitioners, SPI Agents, Project SPI Leads

	Prerequisite
	None

	Topics
	· How to conduct a productive peer review of any work product

· How to determine the description and severity of a defect

· How to collect data (metrics) for tracking one measure of product quality

	Length
	4-6 hours: Lectures, and one or two exercises

	Taught by
	SEPO

	Waivers
	Demonstrated proficiency, or attendance at equivalent training (e.g., SPM before 3/99), as approved by the SEPO Director or the individual’s Project Manager


Table 5-4.  Guidelines for Successful Teams Workshop

	Purpose
	To help individuals learn to work together efficiently and effectively as a team to accomplish a given task.

	Objectives
	Identify guidelines that will help teams in the areas listed below:

· Achieve team success

· Organize and operate effectively

· Solve problems

· Promote team member cooperation and communication

· Enhance team member awareness and desire to improve teamwork.

	Attendees
	All SPI project personnel

	Prerequisite
	None

	Topics
	· Why teams are needed, and why teamwork is important

· How to tell if a team is successful

· What is involved in forming a team

· How to organize and run a team

· How to hold effective team meetings

· What behaviors are necessary to promote teamwork

· How to make decisions and work through problems

	Length
	4 hours

	Taught by
	SEPO or outside vendor

	Waivers
	Attendance at equivalent training, as approved by the SEPO Director or Project Manager


Table 5-5.  Basic Earned Value Tracking Workshop

	Purpose
	The workshop is designed as a Just-in-Time (JIT) course to familiarize personnel involved in managing project tasking with the basic concepts of earned value management.  Earned value is an "early warning" tool that is an enhancement over traditional management measures that focus on planned costs and actual costs.  Earned value goes one step further to examine actual task accomplishments relative to the expenditures (planned and actual).  The course utilizes basic tools that may be tailored from the SSC San Diego Process Asset Library to demonstrate by example a process for accomplishing earned value tracking on a project.

	Objectives
	Explain the key terminology and concepts of earned value and demonstrate by example how to facilitate earned value tracking.  The student will understand and be able to track the following:

· Budgeted Cost of Work Scheduled (BCWS)

· Budgeted Cost of Work Performed (BCWP)

· Actual Cost of Work Performed (ACWP)

· Cost Variance (CV)

· Schedule Variance (SV)

· Cost Performance Index (CPI).

	Attendees
	The course is intended for small, project-centric groups

	Prerequisite
	None

	Topics
	· Key earned value terminology
· An understanding of the value added to management of earned value tracking
· The SSC San Diego process assets that are available to help implement earned value tracking
· A basic process for applying earned value tracking to the project
· A demonstration of earned value tracking using SSC San Diego process assets

	Length
	1-hour presentation with time for student interaction and questions

	Taught by
	SEPO

	Waivers
	Attendance at equivalent training, as approved by the SEPO Director or Project Manager


Table 5-6.  Estimation Workshop

	Purpose
	The workshop is designed as a Just-in-Time (JIT) course to familiarize personnel involved in managing projects in how to develop more accurate cost, schedule, and resource estimates.  The process will employ the industry-recognized Constructive Cost Model (COCOMO).  COCOMO provides basic algorithms for estimating cost, resources, and schedule.  In addition, COCOMO identifies high impact cost drivers that are project variables that can impact an estimate.  Tailoring COCOMO to a project involves analyzing historical data from similar projects and modifying the basic algorithms to create a model of the project needing estimation.  This course will demonstrate using the SSC San Diego Organization Measurement Repository (OMR) in creating project models, using those models with COCOMO tools to generate estimates, and interactively analyzing risk by varying project variables, the cost drivers.

	Objectives
	Provide project personnel involved in estimation with an understanding of a repeatable process that will produce low risk estimates for cost, resources, and schedule.   Fundamentals addressed would include those listed below:

· Learn basic algorithms to estimate effort and schedule

· Identify project-unique process variables and their impact on an estimate

· Learn how to analyze the SSC San Diego OMR to provide data points needed to modify the basic algorithms 

· Understand how to apply tools to facilitate the estimation process.

	Attendees
	The course is intended for small, project-centric groups

	Prerequisite
	None

	Topics
	· A basic estimation process
· Algorithms fundamental to estimation
· Methods for tailoring the algorithms to one’s project
· The use of a calibration tool to create a model of your engineering process
· The use of an estimation tool, based on your model, to create estimates
· Evaluating project risk by varying project process variables

	Length
	1-hour presentation with time for student interaction and questions

	Taught by
	SEPO

	Waivers
	Attendance at equivalent training, as approved by the SEPO Director or Project Manager


Table 5-7.  Statistical Process Control Basics Workshop

	Purpose
	The workshop is designed as a Just-in-Time (JIT) course to familiarize personnel involved in managing and tracking project product development with a basic knowledge of the terminology and application of Statistical Process Control (SPC).  SPC is a tool that provides precise quantitative insights into processes that impact the development of product or service.  SPC is best known in industry through the work of W. Edwards Deming on quality.  Deming is quoted as saying, “A state of statistical control is not a natural state.  It is instead an achievement, arrived at by elimination, one by one, by determined effort, of special causes of excessive variation”.  The course utilizes basic SPC concepts to illustrate the terms, application, and impacts on product quality to help the student better understand Deming’s observation. 

	Objectives
	Provide an awareness of the following:

· The inter-relationship of SPC and the higher levels of maturity as defined by the Capability Maturity Model Integration (CMMI)

· Understanding process variations in quantifiable terms

· Establishing process baselines in quantifiable terms

· Quantitative insight for process improvement

· Validating quantitatively the effect of process changes

· Decision making based on quantitative analysis rather than opinion.

	Attendees
	The course is intended for small, project-centric groups

	Prerequisite
	None

	Topics
	· Key SPC terminology

· How to establish ‘Natural’ process baselines

· Tools for setting ‘Targets’ for process improvement

· How to identify ‘Out of Control’ events 

· Determine process stability (Magnitude of Variation)

· Examples of applying the most commonly used charts

· X Chart - individual sample measurement

· MR Chart - moving range of variation between samples

· A quantitative view of process and quality

· How SPC facilitates higher levels of maturity of the CMMI

	Length
	1-hour presentation with time for student interaction and questions

	Taught by
	SEPO

	Waivers
	Attendance at equivalent training, as approved by the SEPO Director or Project Manager


Table 5-8.  Project Data Form Workshop

	Purpose
	The workshop is designed as a Just-in-Time (JIT) course to educate project personnel on data collection requirements.  The Capability Maturity Model Integration (CMMI), Levels 3 and above, calls for the organization to collect and analyze project data to evolve toward a quantitative understanding of project processes.  The data requested in the Project Data Form (PDF) are the inputs to the Organization Measurement Repository (OMR).  The OMR provides the data for the analysis that will lead to constant process improvement in estimation accuracy, defect containment, cycle time reductions, customer satisfaction, and other issues critical to an organization’s success.  This workshop clarifies the PDF requirements to ensure accurate and timely submittal of the necessary data.  

	Objectives
	Provide guidance on data submittal for the following items:

· Project identification and categorization

· Schedule, resource and cost profiles

· Documentation identification, size, and peer review methods

· Computer resource utilization

· Software size factors

· Requirements test coverage

· Defects 

· Maintenance 

· Customer satisfaction 

· Project risks characteristics

· New technology adaptation

· Lessons learned

· Project tools.

	Attendees
	The course is intended for small, project-centric groups

	Prerequisite
	None

	Topics
	· The importance of the data to constant process improvement
· The structure of the PDF
· Required PDF submittal frequency
· The data requirements and tailoring latitude for each section of the PDF

	Length
	1-hour presentation with time for student interaction and questions

	Taught by
	SEPO

	Waivers
	Attendance at equivalent training, as approved by the SEPO Director or Project Manager


Table 5-9.  Orientation to the Capability Maturity Model Integration

	Purpose
	To introduce the Capability Maturity Model Integration (CMMI), the framework that organizations use to improve their capability to develop and maintain systems, software and products.  This course introduces the fundamental concepts of CMMI, goals and practices of the process areas (PAs) and inter-relationships of the PAs.  Discussion emphasizes understanding of the five maturity levels and their characteristic PAs. 

	Objectives
	CMMI training helps prepare individuals to make valid judgments regarding an organization’s implementation of the PAs.  The course is helpful in identifying issues that should be addressed in performing process improvement and best practice implementation.

	Attendees
	SPI Agents, Project SPI Leads and Technical Specialists responsible for process improvement

	Prerequisite
	None 

	Topics
	· Scope and Model Structure 

· Overview of CMMI PAs by Maturity Level

· Managed Level Process Areas

· Defined Level Process Areas 

· Quantitatively Managed & Optimizing Level Process Areas 

· Generic Goals & Practices & Exercise

· Center Transition to CMMI 
· Quiz & Summary, References & Glossary

	Length
	8 hrs to 3 days

	Taught by
	SEPO (8 hr)

SEI Transition Partner (e.g., Software Engineering Institute) (3 days)

	Waivers
	CMMI V1.1 Training from SEI Transition Partner


Table 5-10.  Standard CMMI Appraisal Method for Process Improvement V1.1 Training 

	Purpose
	To provide in-depth training of team members responsible for conducting a Standard CMMI Appraisal Method for Process Improvement (SCAMPI).  

	Objectives
	Provide team members with an understanding of the SCAMPI method, and the skills to be part of an appraisal team.  Individuals are trained in a team environment.

	Attendees
	SPI Agents

	Prerequisite
	10 years of software acquisition, development, or management experience recommended. Introduction to CMMI (24 hours from an SEI Transition partner) required.

	Topics
	· Key requirements and process documents

· Appraisal framework and method description overview

· Process relationships and other methods 

· In-depth guided and independent case studies

	Length
	30 hours. Lectures and exercises

	Taught by
	SEI Transition Partner SCAMPI Lead Appraiser (e.g., ProcessVelocity, etc)

	Waivers
	Not allowed


Table 5-11.  Standard CMMI Appraisal Method for Process Improvement Overview

	Purpose
	To provide a high-level orientation of a method for appraising projects implementing CMMI.  

	Objectives
	Provide participants with an understanding of the SCAMPI methods, key artifacts required, process areas ratings and equivalencies.

	Attendees
	SPI Agents and Project Managers who will be undergoing SCAMPIs

	Prerequisite
	Project Manager or Department SPI Agent from a bona fide “focus” project who will be undergoing a SCAMPI.

Orientation to the Capability Maturity Model Integration (CMMI) 

	Topics
	· Key requirements and process documents

· Estimating appraisal efforts and scope

· Appraisal framework and method description overview

· Determining and rating sufficiency of collected data

· Final work products

	Length
	8 hours

	Taught by
	SEPO

	Waivers
	SCAMPI V1.1 Training from SEI Transition Partner


Table 5-12.  Train the Trainer

	Purpose
	To present training techniques and styles needed to instruct engineering and management courses at SSC San Diego.

	Objectives
	Expand presentation skills of the instructors.

	Attendees
	Individuals assigned to teach engineering and management courses

	Prerequisite
	PM Core (or Software Project Management (SPM)) course.  Instruction experience desired, but not required.

	Topics
	· History of SEPO courses and training program

· Presentation skills and format

· Individual research on topics

· Walkthrough of course planning and presentation

· Dry runs of presentations

· Course logistics

	Length
	8 hours

	Taught by
	SEPO

	Waivers
	Attendance at equivalent training and/or demonstrated skills at instruction as approved by the SEPO Training Director


Table 5-13.  High-Maturity Processes 

	Purpose
	To assist systems and software projects and the organization to progress to higher maturity processes as described by Maturity Levels 4 and 5 of the CMMI. 

	Objectives
	To be developed. High-Maturity Processes (HMP) is expected to address multiple topic areas for multiple audiences, and may evolve into several separate courses.

	Attendees
	As determined for different topics: Senior Managers, Project Managers, Task Leaders, Practitioners, Technical Specialists, SPI Agents

	Prerequisite
	To be determined

	Topics
	To be determined from the requirements of Level 4 and 5 Process Areas of the CMMI.

	Length
	To be determined

	Taught by
	To be determined

	Waivers
	To be determined


Table 5-14.  Executive Overview of PM Core Course 

	Purpose
	To provide a condensed version of the PM Core Course. 

	Objectives
	To be developed

	Attendees
	To be determined 

	Prerequisite
	None

	Topics
	To be determined 

	Length
	4 hours

	Taught by
	SEPO

	Waivers
	To be determined


Table 5-15.  Proposal Preparation Workshop 

	Purpose
	To present the process, templates and support mechanisms available to prepare proposals for new or follow-on work.

	Objectives
	To be developed

	Attendees
	To be determined 

	Prerequisite
	To be determined

	Topics
	To be determined 

	Length
	To be determined

	Taught by
	To be determined

	Waivers
	To be determined


5.2
Course Requirements by Job Category

Required and optional courses by job category are shown in Table 5-16.  Additional training requirements for SPI Agents appear in Appendix A and for Instructors in Appendix B.

Table 5-16.  Courses by Job Category

	
Job

Category

SEPO Course
	Exec. Board
	Sr. Manager
	Project Manager
	Task Leader / 

Functional 

\Manager
	Practitioner*
	Technical 

Specialist *
	SPI Agents
	SPI Leads
	Instructors

	Project Management Core 
	
	
	x
	x
	o
	o
	x
	x
	x

	Process Improvement for Everyone (PIE)
	x
	x
	x
	x
	o
	o
	x
	x
	

	Peer Review
	
	
	x
	x
	o
	o
	x
	x
	

	Guidelines for Successful Teams
	
	
	x
	x
	x
	x
	x
	x
	

	Basic Earned Value Tracking
	
	
	o
	o
	
	
	x
	o
	

	Estimation 
	
	
	o
	o
	
	
	x
	o
	

	Statistical Process Control Basics
	
	
	o
	o
	
	
	x
	o
	

	Project Data Form
	
	
	o
	o
	
	
	x
	o
	

	Orientation to the CMMI 
	
	
	o
	o
	
	o
	x
	x
	x

	SCAMPI Overview 
	
	
	o
	o
	
	
	x
	o
	o

	Train the Trainer (TTT)
	
	
	
	
	
	
	
	
	x

	High-Maturity Proc, Executive Overview, Proposal Preparation
	To be determined

	
	Req. Management and Development
	
	
	x
	x
	o
	
	o
	x
	

	
	Project Planning & Estimation
	
	
	x
	x
	o
	o
	o
	x
	

	Department 
	Project Monitoring & Control
	
	
	x
	x
	o
	o
	o
	x
	

	and 
	QA
	
	
	x
	x
	o
	o
	o
	x
	

	Project 
	CM
	
	
	x
	x
	o
	
	o
	x
	

	Focused Best
	Supplier/Vendor Procurement & Mgt.
	
	
	x
	o
	o
	o
	o
	x
	

	Practices Training 
	Technical Solutions (Design. & Imp)
	
	
	x
	x
	o
	o
	o
	x
	

	
	Product Testing, Integ. & Deployment
	
	
	x
	x
	x
	o
	o
	x
	

	
	Risk Management
	
	
	x
	x
	o
	o
	o
	x
	

	
	COTS, GOTS & Software Reuse
	
	
	o
	o
	o
	o
	o
	o
	


Section 6.  CY2004 Training Needs Analysis and Schedule

6.1 Priorities

Priorities for Type II training, established by SEPO and SPI Agents, as of Jan 2004, are shown in Table 6-1.  

Table 6-1.  CY2004 Training Analysis 

	Priority
	Popula-tion
	Comple-ted
	CY2004 
Need:  
PIE
	CY2004
Need:   PM Core
	CY2004 Need Gdlnes for Succ Tms
	CY 2004 Need Orient. to the CMMI
	CY 2004 Need SCAMPI Ovrvw

	a. All SPI Agents complete PIE or SME
	21
	19
	2
	
	
	
	

	b. All SPI Agents complete PM Core or SPM
	21
	19
	
	2
	
	
	

	c. All SPI Agents complete Guidelines for Successful Teams
	21
	19
	
	
	2
	
	

	d. All SPI Agents complete Orientation to the CMMI 
	21
	17
	
	
	
	4
	

	e. All SPI Agents complete SCAMPI Overview
	21
	1
	
	
	
	
	20

	f. Executive Board, Senior Managers, in chain of command of SPI Projects complete PIE or SME
	82
	69
	13
	
	
	
	

	g. SPI Project Managers and SPI Leads complete PM Core or SPM
	39
	33
	
	6
	
	
	

	h. Key SPI project personnel complete PIE or SME
	Est. 500
	Est. 400
	Est. 100
	
	
	
	

	i. All SPI project personnel complete Guidelines for Successful Teams
	613
	Est. 350
	
	
	250
	
	

	j. All SSC San Diego military officers complete PIE or SME
	Est. 60
	10
	Est. 50
	
	
	
	

	k. (Recommended) Task Leaders and selected Practitioners and Technical Specialists from systems or software projects complete PM Core or SPM
	Est. 200
	Est. 

100
	
	Est. 100
	
	
	

	l. (Recommended) Other managers in business planning or ops for Departments, other managers who have system or software projects, and sponsors complete PIE or SME
	37
	4
	33
	
	
	
	

	Totals        
	
	
	~ 200
	~ 100
	~ 250
	4
	20


6.2 Training Schedule

Based on the above training analysis and modifications to the training courses to incorporate the best practices of references (e) and (f), the CY2004 schedule for the courses in Table 6-1 are listed below:

a. PM Core Course (18-24 students per class) to be held three times: 07/04, 09/04 and 11/04

b. PIE Workshop (20-50 students per class): to be held two times: 04/04 and 10/04

c. Guidelines for Successful Teams Workshop (20-50 students per class): to be held four times: 03/04, 06/04, 9/04 and 12/04

d. Orientation to the CMMI (10-20 student per class) to be held once: 02/04 

e. SCAMPI Overview (10-20 students per class) to be held at least once: 01/04

Additional course offerings are listed below:

a. Peer Review Workshop (12-30 students per class): to be held four times:  02/04, 05/04, 08/04 and 11/04

b. Executive Overview of the PM Core Course (emergent requirement from the SSC San Diego Strategic Planning Meeting of 4/9/04): pilot 6/04, 10/04

c. Proposal Preparation Workshop (emergent requirement from the SSC San Diego Strategic Planning Meeting of 4/9/04): pilot 8/04, 10/04

d. Basic Earned Value Tracking Workshop: upon request of a SPI project

e. Estimation Workshop: upon request of a SPI project

f. Statistical Process Control Workshop: upon request of a SPI project

g. Project Data Form Workshop: upon request of a SPI project

Section 7.  CY2004 Training Resource Requirements

7.1
Staff Effort

Staff and hours needed for the PM Core Course:

a. Course outline and feedback session for April 2004
400 hours

b. Course modifications & updates for July 2004 pilot
600 hours

c. Course modifications & updates for Sep and Nov 2004 courses (250 each)
500 hours

d. Presentation by SEPO Instructors (16 hours plus 24 hours x 3 courses)
88 hours

e. Preparation of handouts and logistics (SEPO staff)
440 hours
PM Core total:
2028 hours

Staff and hours needed for the PIE Workshop:

a. Course modifications and updates
100 hours

b. Presentation by SEPO Instructors
20 hours

c. Preparation of handouts and logistics (SEPO staff)
60 hours
SME total: 80 hours x 2 courses, plus modifications in CY2004
260 hours

Staff and hours needed for the Peer Review Workshop:

a. Presentation by other Instructors
8 hours

b. Preparation of handouts and logistics (SEPO staff)
16 hours
Peer Review total: 24 hours x 4 workshops in CY2004
96 hours

Staff and hours needed for the Guidelines for Successful Teams Workshop:

a. Presentation by SEPO Instructors
10 hours

b. Preparation of handouts, updates and logistics (SEPO staff)
45 hours
Guidelines for Successful Teams total: 55 hours x 4 courses in CY2004 
220 hours

Staff and hours needed for the Orientation to the CMMI:

a. Presentation by SEPO Instructors
8 hours

b. Preparation of handouts, updates, logistics (SEPO staff)
50 hours
CMMI total: 58 hours for 1 course in CY2004
58 hours

Staff and hours needed for the SCAMPI Overview:

a. Presentation by SEPO Instructors
8 hours

b. Preparation of handouts, updates, logistics (SEPO staff)
50 hours
CMMI total: 58 hours x 1 course in CY2004
58 hours

Estimated staff and hours needed to develop High-Maturity Processes (SEPO staff)
300 hours

Staff and hours needed for the Executive Overview:

a. Course development and pilot in June 2004
200 hours

b. Course modifications & updates for October 2004
100 hours

c. Presentation by SEPO Instructors 
15 hours

d. Preparation of handouts and logistics (SEPO staff)
150 hours
Executive Overview total:
465 hours

Staff and hours needed for the Proposal Preparation:

a. Course development and pilot in August 2004
400 hours

b. Course modifications & updates for October 2004
200 hours

c. Presentation by SEPO Instructors
24 hours

d. Preparation of handouts and logistics (SEPO staff)
100 hours
Proposal Preparation total:
724 hours

Total: training hours in CY2004
4209 hours

Additionally, approximately two hours for presentation and two hours for preparation will be needed for each Just-in-Time Workshop presented to a project. 

7.2
Tools and Materials

The equipment listed below is in the SEPO current inventory:

a. PC Laptop computer and cordless mouse, extra batteries

b. Epson Presentation Projector, extra bulb

c. Viewgraph projector and screen, extra bulbs

Student handouts for each class are listed below:

a. PM Core: 440 pages in one notebook

b. PIE: 350 pages in one notebook

c. Peer Reviews: 56 pages

d. Guidelines for Successful Teams: 70 pages

e. Orientation to the CMMI: 150 pages in one notebook plus CMMI (740 pages in comb-binding (est.).)

f. SCAMPI Overview: 100 pages in one notebook (est.) 

g. Executive Overview: 75 pages

h. Proposal Preparation: 75 pages

i. Each Just-in-Time Workshop: 15 pages

Supplies purchased for each class include marker pens, paper, pencils, post-its, viewgraph blanks, etc.

7.3
Facilities

Classroom space is generally utilized in Building 88 room 1, Building 128 Auditorium, and Building 600 room 233.

Appendix A.  SPI Agent Training Plan

A.1
Training Staff

The Systems/Software Process Improvement (SPI) Agent Training Program Manager is the Systems Engineering Process Office (SEPO) Director who is assisted by the Training Program Coordinator.  Implementers are assigned as needed.

A.2
Skills Needed

The SSC San Diego Systems/Software Engineering Management (SEM) Training Plan calls for the following abilities for SPI Agents:

a. Describe why best practice use and implementation, and process improvement are good business decisions for Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego.

b. Define the SSC San Diego infrastructure and approach to process improvement and implementation of best practices.

c. Champion and facilitate best practices and process definition implementation.

d. Build and document a process, and tailor an organizational process.

e. Describe the structure of the Capability Maturity Model Integration (CMMI) and process improvement.

f. Describe the knowledge areas and key best practices (eg, Project Management Body of Knowledge).

g. Perform appraisals of projects against key SSC San Diego and process requirements.

h. Develop process improvement plans for an SSC San Diego organization

i. Facilitate monitoring, control and reporting of best practices and process improvement status.

A.3
Training Requirements

SPI Agents are required to complete the following training courses:

a. Project Management (PM) Core Course (formerly Software Project Management (SPM)).

b. Process Improvement for Everyone (PIE) Workshop (formerly Software Management for Everyone (SME)).

c. Peer Reviews; either in a Peer Review Workshop or as part of SPM before 3/1999.

d. Guidelines for Successful Teams Workshop.

e. Orientation to the CMMI; obtained by attending one of the classes listed below:

1. CMMI class presented by Software Engineering Institute (SEI) (3 days)

2. CMMI presentation at a national systems/software engineering conference

3. An eight hour presentation by a qualified instructor/expert

4. Attending SEPO’s SPI meetings addressing 90% of the CMMI Level 2 and 3 Process Areas (PAs).

f. Either Standard CMMI Appraisal Method for Process Improvement (SCAMPI) training, or a SEPO provided overview.

g. High-Performance Organizations, or Accelerating Change, or SEPO’s “Building Management Support for SPI” brief (4/3/00) AND SEPO’s HPO Overview brief (3/7/00, 9/25/00).

h. Situational Leadership II

i. Seven Habits of Highly Effective People

j. Microsoft Project (optional).

The last four courses are available through the SSC San Diego Training Office as Type I training.  The SSC San Diego Training Program Process, reference (b) to the SEM Training Plan, details Type I training.

A.4
Training Records

Training requirements and dates completed for current SPI Agents are tracked separately in the SEPO Training Database.  This database is maintained by the Training Coordinator and updated with course completions and SPI Agent accomplishments. 

A.5
SPI Agent Designation

A SPI Agent Certificate will be issued to each SPI Agent who completes all required training. 

Appendix B.  Instructor Training Plan

B.1
Skills Needed

The Space and Naval Warfare (SPAWAR) Systems Center (SSC) San Diego Systems/Software Engineering Management (SEM) Training Plan calls for the following abilities for Instructors:

a. Understand the roles and responsibilities of various project and engineering personnel.

b. Understand the structure and uses of key standards and best practice guides (e.g. IEEE/EIA 12207, Standard for Information Technology-Software Lifecycle Processes; EIA-632, Processes for Engineering a System; Project Management Guide; Project Management Body of Knowledge (PMBOK); Capability Maturity Models Integration (CMMI), etc.).

c. Demonstrate skills and knowledge to perform training activities.

d. Prepare and present training courses in systems or software engineering and project management topics.

B.2
Training Requirements

The following training applies to instructors:

a. Complete the Training Program Personnel Orientation in SEPO Training Program Process (reference (b) of the SEM Training Plan) [required]

b. Complete the Project Management Core Course (and previous versions)[required]

c. Complete Train the Trainer [required]

d. Complete the Orientation to the CMMI [required]

e. Complete the Standard CMMI Appraisal Method for Process Improvement (SCAMPI) Overview [optional]

f. Be familiar with the PMBOK [optional] 

B.3
Training Records

Training requirements and dates completed for current instructors are tracked separately in the SEPO Training Database.
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Smaller projects or those using a matrix organization should use the requirements listed in Task Lead/Functional Manager category for adequate coverage. 


x = Required. o = Optional; could be required depending on role, project type or  project phase.
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