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Background
United Space Alliance is headquartered in 
Houston, Texas and is one of the world's 
leading space operations companies. 
Established in 1995 as a Limited Liability 
Company (LLC), USA is equally owned by The 
Boeing Company (NYSE:BA) and Lockheed 
Martin Corporation (NYSE:LMT) and has 
employees working in Florida, Alabama, 
California, Washington, D.C. and Russia. 
The TIS department is a small organization (23 
personnel) that performs software development 
and maintenance.  

Support functions such as Software Configuration Management and Software 
Quality Assurance are normally provided in-house by a single primary person 
with designated back-ups available and used as needed.
All projects are subject to the TIS Defined Software Process. 
All project use a modified waterfall lifecycle
The TIS department achieved a CMM Version 1.1 Maturity Level 3 in November 
2005 and a CMMI DEV + IPPD Version 1.2 (Staged) Maturity Level 3 in November 
2007.
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Modified Waterfall Lifecycle Process Overview

Software 
Concept

Requirements 
Analysis

Architectural 
Design

Detailed
Design

Coding and 
Debugging

System
Test

Delivery

Software Development  Plan

------ Or -------

Software Release Plan

Functional Requirements Specification

Detailed Requirements and Design 
Specification

Data Element and Table Definition 
Specification

Data Conversion and Implementation Plan

Interface Definition Agreements Software Test 
Plan/Procedure

User Guide

FRR

PDR

CDR

UAT

SRR

Project Web Site

TIS uses a modified waterfall lifecycle that 
allows for the traditional waterfall phases to 
be performed concurrently with iterative 
activities
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Implementation Strategy

Balancing among structure and flexibility ensures a roadmap that can tolerate 
bumps along the way.

– Develop a strategy and plan - Treat like any project
• Create a Project Plan
• Create a Vision

– Achieve CMMI Dev + IPPD Maturity Level 3
• Monitor and Control

– Report monthly to Senior Management on progress, schedule, 
hours expended, risks, etc.

• Use breakout of CMMI (Project Management, Engineering, Support 
and Process Management) for assignment to personnel

– Responsible for gap analysis between CMM and CMMI
– Augmentation and update of documented process and training 

material
Balancing between business needs, model compliance, and roles assists in 
developing the right evidence.  

– Know your Needs, Goals and Objectives
Establishing a goal and providing a vision from beginning to end ensures 
forward movement. 
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Organizational Focus
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CMMI Project Plan Content
INTRODUCTION
PROJECT DESCRIPTION

– Business Objectives, Project Objectives, Project Implementation Overview, Assumptions 
and Constraints 

TECHNICAL APPROACH
– Appraisal Methodology, Appraisal Approach, Verification and Validation, Project 

Dependencies, Communication Plan
PROJECT ORGANIZATION

– Project Managers, Project Team Structure, Stakeholders, SEPG, Project Reporting 
Structure

PROJECT SCHEDULES
– Top-Level Schedule, Milestone Reviews, Deliverables List (Practice Implementation 

Indicator Descriptions, Appraisal Reports, Action Plans, etc)
PROJECT WORK DEFINITION

– Work Breakdown Structure, WBS Dictionary, Responsibility Assignment/Authority Matrix
PROJECT BUDGET AND COST ESTIMATES (Earned Value)
SUPPORTING MANAGEMENT PLANS

– Risk Management Plan, Staffing Plan, Training Plan, Performance Measurement Plan 
(Project Baseline Control Process Description, Management Reviews, Management 
Metrics), Process Improvement Data Management Plan

LESSONS LEARNED
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Legend:Legend:

TIS Defined Software Process Tree Overview

USA007683, TIS Defined 
Software Process (DSP)

USA007684, TIS Software 
Configuration Management 
Plan (CMP)

USA007685, TIS Software 
Quality Assurance (SQA) Plan

USA007686, TIS Risk 
Management Plan (RMP)

CIO Directive 98-003, 
Requirements Management

CIO Directive 98-004, Project 
Planning

CIO Directive 98-006, Systems 
Assurance

FPP B-01-01, Records Management 
Program

FPP D-01-01, Documentation 
Control

FPP E-03-03, Corrective and 
Preventive Action

FPP D-03-04, ITS Facility/System 
Definition

TIS Library

ACMIADB ITSB DP

TIS Master Project Checklist/ 
TIS Process Master 
Checklist

TIS Web Page

TIS SQA Checklists (Project & Process)

PVCS

PAL

Metrics Repository

USA/NASA 
Docs

Tools/ 
Repositories

TIS Forms

USA007911, TIS Coding 
Standards and Guidelines

USA009970, TIS Training 
Program

USA008133, TIS Software 
Measurement Plan and 
Measures

USA008137, TIS Internal 
Audit Plan

USA010338, USA010266 - PDPs

NASA 07700 & Subordinate Docs

USA003642, IM SLA

USA000018, DRCOP

USA005769, Documentum 
Stnd_doc Lifecycle User’s Guide

Risk Database

Estimation Tool

Schedule Template

Documentum

TIS Docs (B/L)

USA008064, TIS Software 
Configuration Management 
Using PVCS

USA003400, Documentation Style 
Guide

TIS Worksheets

TIS Templates

USA011119, TIS Decision 
Analysis and Resolution Plan
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Legend:Legend:

TIS Defined Software Process Tree Templates and Worksheets

USA007683, TIS Defined Software 
Process (DSP)

USA007684, TIS Software 
Configuration Management 

Plan (CMP)

FRS Template

DRDS Template

Kick-Off Briefing 
Template

SDP Template

STP Template

UG Template

TIS DSP Overview  
Template

FRR Template

PDR Template

CDR Template

SRR Template

Attendee List Template

Minutes Template

Action Item Template

UAT Template
TIS Docs Worksheets Templates

TIS Project Worksheet – TIS00001

TIS Design/Code Inspection 
Worksheet – TIS00002

TIS Release Worksheet – TIS00003

TIS Project Closeout Worksheet –
TIS00004

TIS Process/Project Variance 
Worksheet – TIS00005

DE&TDS Template

Training Template

Schedule Template

Project Web Page

TIS Training Waiver Request –
TIS00006

TIS Documentation/ Briefing 
Inspections Worksheet – TIS00007

TIS Process Waiver – TIS00008

DC&IP Template

IDA Template

TIS Replanning Worksheet –
TIS00009

Agenda/Minutes Template

Estimation Template

PVCS Worksheet – TIS00010

Software Work Request Worksheet –
TIS00011

Document Templates

Briefing Templates



Page 9

Implementing

Process strategy and definition
– Modeling the process and breaking it into sizable chunks allows for 

multiple authors to develop the process
• Map the CMMI Practice Areas to the Lifecycle
• Generate process documentation based on document tree with 

process assets
• Use standard document and briefing templates with pre-developed 

wording
• Use worksheets where items could be checked versus requiring a 

narrative
• Embed process in templates and worksheets
• Include configuration management forms with templates and 

worksheets
• Use SQA Chunking
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Waterfall Lifecycle Process Overview
Software Project Planning
Software Project Management (Monitor and Control, Risk Management, Measurements)
Software Configuration Management
Software Quality Assurance (SQA) Auditing and Reporting
Decision Analysis and Resolution (as needed)

Software 
Concept

Requirements 
Analysis

Architectural 
Design

Detailed
Design

Coding and 
Debugging

System
Test

Delivery

Project Initiation 

Requirements Development and Management

Software Design 

Software Construction, Verification, 
Product Integration

Technical Review(s) - Verification
Milestone Review(s) - Validation 

Software Test  
(Verification/Validation)

The materials presented have demonstrated the expected progress.
The demonstrated products satisfy the business needs of the 

requestor in the intended environment.  Identified discrepancies
have been dispositioned and the application is ready to be deployed. 
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Ensure Understanding of Organizational Process
(T IS )  - O rgan iza tiona l P rocess  M anagem ent (D S P  4 .14) [U S A 007683]
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• Processes are defined in both graphic and narrative format

• Narrative numbering is cross referenced on the graphic

• Processes should be clear, succinct and easy to follow
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Expedite Generation/Review of Project Documentation by 
using Standard Briefing and Documentation Templates

•• Briefing Templates and Documentation is preBriefing Templates and Documentation is pre--defined with defined with 
embedded instructions and highlights for ease of completionembedded instructions and highlights for ease of completion

•• Standard Briefing and Documentation eases internal peer Standard Briefing and Documentation eases internal peer 
reviews,  SQA inspections, and customer meetingsreviews,  SQA inspections, and customer meetings
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Say A Lot with a Single Mark by using Forms

•• Provide an easy method for saying a lot of wordsProvide an easy method for saying a lot of words

•• Ease completion with embedded instructionsEase completion with embedded instructions
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2
3

4

5

6
7

1
REQUIREMENTS 

ANALYSIS
ARCHITECTURAL 

DESIGN

CODING / 
DEBUGGING

DETAIL DESIGN

SYSTEM TEST

DELIVERY

SOFTWARE 
CONCEPT

• MSTR PROJ CHKLST
• PROJ  WKSHT (TIS-
00001)
• SWR (TIS-00011)
• DEC PKG (ITSB)
• ACM
• IADB
• WEB PAGE
• EST (Est. Tool)
• SCHED (MSProject 
Template)
• K/O BFG (TIS-TMPL-KO)
• SDP (TIS-TMPL-SDP)
• RMP (TIS Risk Database)
• PROJ FILES

• MR - FRR
• FRS (TIS-TMPL-FRS)
• RTVM (RTVM TMPL)
• RMP
• BFGs (TIS-TMPL-FRR)
• TR-REQUIREMENTS 
(TIS-00002)

• MR - PDR
• DRDS (TIS-TMPL-DRDS)
• IDA (TIS-TMPL-IDA)
• DCIP (TIS-TMPL-DCIP)
• BFGs (TIS-TMPL-PDR)
• TR-DESIGN (TIS-00002)

• MR - CDR
• DETD (auto generated)
• STP (TIS-TMPL-STP)
• BFGs (TIS-TMPL-CDR)

• UNIT TEST
• INTEG TEST
• RTVM
• PVCS WKSHT (TIS-
00010)
• UG (TIS-TMPL-UG)
• TR-CODE (TIS-00002)

• MR - UAT / CERT
• UG
• STP
• INTEG TEST
• RTVM

• MR - SRR (TIS-TMPL-SRR)

• PROJ C/O WKSHT 
(TIS-00004)
• RELEASE WKSHT 
(TIS-00003)
• PVCS

• 108 SQA-SCM
• 109 SQA-SQA
• 110 SQA-SSM
• SBA – DOC
• SBA – S/W

• 103 SQA-DR
• 106 SQA-TR
• TIS-00002
• TIS-00007

• 102 SQA-RR 
• 106 SQA-TR
• 107 SQA-MR
• TIS-00002
• TIS-00007

• 100 SQA-PM
• 101 SQA-PP
• 106 SQA-TR
• 107 SQA-MR
• 110 SQA-SSM
• 111 SQA-STR
• TIS-00007

• 103 SQA-DR
• 106 SQA-TR
• 107 SQA-MR
• TIS-00007

• 104 SQA-SC
• 105 SQA-TP
• 106 SQA-TR
• TIS-00002
• TIS-00007

• 104 SQA-SC
• 105 SQA-TP
• 106 SQA-TR
• 107 SQA-MR
• TIS-00007

• 107 SQA-MR
• TIS-00007

SQA Checklists and Worksheets

Nominal Project Products/Tasks

Project Lifecycle

• Milestone Reviews
• Technical Reviews
• Documentation
• Support Items
• Developer Products

Combining (“Chunking”) SQA Audits by Lifecycle Phases 
Reduces Time and Effort

• ACM SQA Checklist
• Inspection Worksheets
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Tools

Embedding tools, both simple and complex, throughout the process provides 
consistency and institutionalization of the process as well as sufficient 
evidence

– Process Component Table
– Estimation Tool
– Application Change Management
– Risk Radar
– Requirements Traceability and Verification Matrix
– Work Environment
– Master Project Checklist and Process Master Checklist including Data 

Management Plan
– Stakeholder Management
– Measurement
– Project Review Charts
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Process Component Tables Summarize the Process Area
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TIS Estimation Tool

TIS Estimation 
Worksheet

Tool is used to 
create project-

specific Worksheet

Duration calculated 
from TIS 

Estimation Tool, 
stored in 

Worksheet, entered 
in the Schedule 

Template.

Estimation
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Estimation Tool (Excel)

Input to ScheduleInput to Schedule
TemplateTemplate

Task # Maps toTask # Maps to
TIS Schedule TemplateTIS Schedule Template
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Application Change Management (ACM) Integrates Configuration 
Management, Inspections, Variances with Metric Reporting

DAR Charter/ 
SOW
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Project Risk Assessment Shows Total and Past Risks 
Which Aids in Monitoring and Control

Class Impact Element Description
Red

Green 3 GO Requirements Completeness
Green 3 GO CV Data Validation
Green 1 GO Programmer Availability

4 CV Interfaces Design, Development, Test & Validation
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Requirement Traceability and Verification Matrix (RTVM)
Shows traceability of between the Functional Requirements Specification, Detailed 
Requirements and Design Specification, code module and Software Test Plan

Shows verification method (Test, Analysis, Demonstration, Inspection)

SCM Codes used to annotate requirement configuration (B – Baseline, M –
Modified/Changed, A – Add, D – Deleted)
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Work Environment
An annual Information Technology Plan is developed and approved based on Information Technology 
Standards

SDP Table 5.5-1 has columns "Platform", Environment", "Tool(s)", "Project Resources Req'd".  The SDP 
Template lists the standard Platforms, Environments, and Tools. Project Leads enter any project-specific 
resource needs for a given platform in the "Project Resources Req'd" column.  This would be for any non-
standard configuration of the platform needed for this project. If nothing project-specific is required, this is 
N/A.

SDP Table 5.5-2 provides the template for any new software tools required for the project

SDP Table 5.5-3 provides the template for any new hardware required for the project
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Data Management Plan added to Standard Checklists

The Master Project Checklist is used as the Project Data Management Plan and is maintained 
throughout the project lifecycle

The Process Master Checklist is used as the Organizational Data Management Plan and is 
maintained as needed
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Stakeholder Management Clearly Defined and Involved

Stakeholders are primarily 
involved in the milestone 
reviews and participation is 
documented in the minutes

Stakeholders are 
identified in the 
project Software 
Development Plan
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Base Measure and Measurement Specification Templates 
Ensure Standard Metrics

Base Measure – a distinct property or 
characteristic of an entity and the 
method for quantifying it

The raw data such as start/end dates, 
hours, counts, etc. used for deriving 
measurable data such as variances, 
trends, etc.

Derived Measure – data resulting from 
the mathematical function of 2 or more 
base measures
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Project Review Charts Summarize Project Status and 
Process Areas
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Training

Training is necessary to ensure understanding and can provide confirmation 
of the documented process

– Training Program
– Training Status
– Training Effectiveness



Page 28

TIS Training 
Schedule -2005

TIS Training 
Schedule - 2006

Training Plan Integrates Near Term and Long Term Needs of 
Roles, Projects and Individuals

TIS Training Program 
USA009970

Strategic Plan

(2-year plan)

Role-Based Training 
Template (tabs)

Project-Driven 
Training

Individual “Wish 
List” Training

Technical 
Skills

General 
Skills

Tactical Plan 
(annual)

Specific 
Tool Skills 

Needed

•Project Lead

•Developer

•Training Coordinator

•SQA/SCM

•PI SEPG

•Measurement Analyst

•Requirements Analyst

Course
Reqd or 
Optional

Planned 
Date Act Date

Proposed 
Source

ABC R xx/xx/xx xx/xx/xx In house
* O xx/xx/xx xx/xx/xx Vendor
* O xx/xx/xx xx/xx/xx In house

XYZ R xx/xx/xx xx/xx/xx Vendor

Course
Reqd or 
Optional

Planned 
Date Act Date

Proposed 
Source

ABC R xx/xx/xx xx/xx/xx In house
* O xx/xx/xx xx/xx/xx Vendor
* O xx/xx/xx xx/xx/xx In house

XYZ R xx/xx/xx xx/xx/xx Vendor

More TablesMore TablesMore Tabs

Project
Skill 
Needed

Proposed 
Source

ABC J-Builder In house
* Cold FusioVendor
* Access In house

XYZ Zippo Vendor

Training Wanted
Proposed 
Source

J-Builder In house
Cold Fusion Vendor
Access In house
Zippo Vendor

TIS Training 
Schedule - 2007

TIS Training 
Plan (annual update)

Individual Training 
Files (History of All 

Training)
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Training Plans, Schedules and Status

Defined per individual by role and 
maintained with history

Roll up of 
annual training

Monthly Status



Page 30

Training Effectiveness Surveys Support Training 
Usefulness and Future Prospects
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Preparing and Interpreting/Incorporating Results

New source of energy is a must in order to get to the finish line   
Standardization, entry of evidence, and configuration management of PIIDs 
requires organization and discipline
Team cooperation and collaboration are aids in ensuring success



Page 32

PIID Sample
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PIID Summary Visual Shows Where Work is Required
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PIID Evidence Shows Where Evidence is Required
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Summary
Implementation Strategy

– CMMI Project must be well planned with management commitment

– CMMI Project must be monitored regularly

– Personnel may have to perform multiple roles
• PIID developers were SEPG members
• SQA and SCM performed by same individual
• Project leads are trained to perform multiple roles (i.e. SQA, SCM, RD and REQM activities)

– Applications may be implement with a single developer/project lead, but the process must 
support multiple developers/project leads

Implementing
– All projects use the SAME standardized process documents, forms, templates, and checklists

– Tools are complementary and build on each other

– All employees required to take all roles of department training which helped with 
institutionalization

Preparing and Interpreting/Incorporating Results
– PIIDs were built and reviewed by two department personnel who worked closely with Lead 

Appraiser during preparation
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Closing Point

Achieving a CMMI-Dev + IPPD Version 1.2 Maturity Level 3
in a small organization can be achieved through 

planning, hard work, dedication, commitment and a little 
fun.  Although it can be intimidating, frustrating, and 

disheartening at times the end result of these efforts are 
consistent and repeatable processes that promote 

stability and better communication.


	Achieving CMMI-Dev + IPPD Version 1.2 Maturity Level 3 in a Small Organization –  Planning/Implementing/Appraising 
	Agenda
	Background
	Implementation Strategy
	Organizational Focus
	CMMI Project Plan Content
	TIS Defined Software Process Tree Overview
	TIS Defined Software Process Tree Templates and Worksheets
	Implementing
	Ensure Understanding of Organizational Process
	Expedite Generation/Review of Project Documentation by using Standard Briefing and Documentation Templates
	Say A Lot with a Single Mark by using Forms
	Tools
	Process Component Tables Summarize the Process Area
	Estimation
	Estimation Tool (Excel)
	Application Change Management (ACM) Integrates Configuration Management, Inspections, Variances with Metric Reporting
	Project Risk Assessment Shows Total and Past Risks Which Aids in Monitoring and Control
	Requirement Traceability and Verification Matrix (RTVM)
	Work Environment
	Data Management Plan added to Standard Checklists
	Stakeholder Management Clearly Defined and Involved
	Base Measure and Measurement Specification Templates Ensure Standard Metrics
	Project Review Charts Summarize Project Status and Process Areas
	Training
	Training Plan Integrates Near Term and Long Term Needs of Roles, Projects and Individuals
	Training Plans, Schedules and Status
	Training Effectiveness Surveys Support Training Usefulness and Future Prospects
	Preparing and Interpreting/Incorporating Results
	PIID Sample
	PIID Summary Visual Shows Where Work is Required
	PIID Evidence Shows Where Evidence is Required
	Summary
	Closing Point

