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GDLS Mission

T T -
- P T Tk a

General Dynamics Land Systems provides a
full spectrum of land and amphibious combat
systems, subsystems and components
worldwide

Our strengths are world-class design and
systems integration, superior production and
Innovative life cycle support

We will deploy these strengths to meet our
customers’ needs in a changing world
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Engineering Design and Development (ED&D)

Focused on the Customer and the Shareholders

Changing and Responding to the Business Climate

Strategically Thinking Leadership

Talented and Innovative People

A Legacy of Great Products

A Rich History and Experience Base
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U.S. Locations

g
ale  Ft. Wainwright GDLS
; Central Office —
Ft. Richardson GDLS Logistics & GDLS Future
Muskegon Engineering Center Combat Systems

Technical

Center \
Ft. LeW|s

\L\/ Shelby
Operations
? / \ %
Schofield Barracks Scranton
-| Operations
s Jf ' (P
Robotic
" " Systems
Pohakuloa Amphibious
Training Area \. | Systems/WTC
[
Camp Pendleton Joint Systems Tallahassee
Ft. Hood Manufacturing  Anniston Operations
Center Army Depot
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ED&D Overview

e Approximately 3000 people in Engineering
Design & Development

72 2000 people in the Organizational Unit for the
2007 Appraisal

m 4 geographic locations

m Full Lifecycle of Engineering Product
Development represented
72 Systems Engineering
72 Hardware & Software Development
7 Logistics Engineering & Product Test
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GDLS ED&D Capability
Improvement Ongoing

Now | lepams
All
GDAMS GDAMS GDAMS| EpgD
CMM CMMI CMMI || evel 3
Level 3 Level 3 Level 5
1Q06 | 2Q06 | 3Q06 | 4Q06 | 1Q07 | 2Q07 | 3Q07 | 4Q07 | 1Q08 | 2Q08 | 3Q08 | 4Q08 | 1Q09 | >>>
SHC GDRS
SHC S/W SE/PEM CSEP SHC S/W
CMMI CMMI All ED&D CMMI
Level 5 L] Certification CMMI
ceve Awards Level 3 Level 3
J_I I— SHC - Sterling Heights,
MI
14 Mile FCS Facility -
Stanford U GDLS-C Sterling
SE Heights, MI
P . All ED&D Muskegon, Ml
Certification CMMI Tallahassee, FL
Courses Level 3 Woodbridge Technical
Initiated Center, VA
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Where We Came From

e At our Central campus, ISO 9001 effort
developed and improved engineering processes
but issues existed

7 Stovepipe/department focused

7 Duplication & redundancy

7 Difficulty ‘finding’ applicable directives

7 Created metrics that weren’t necessarily useful
72 Rework driven by department reorganizations
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Standardized Processes — CMMI
Framework

Quality
ISO Management

s System

CMMI Process
Framework

Integrated Process
System for
Development of all
Products & Services

Continuous Improvements

R 2 R 2

Products Processes

Realize Benefits Implement Process Change in IPS
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http://blogs.zdnet.com/open-source/images/iso_logo.gif

Directive Hierarchy

e Created documentation
hierarchy to support

Integration across Process Documentation

organlzatlon Hierarchy

72 Policy — Management f;iifﬁi’f: —s Policies /’%
Expectations o

72 Process — “What” needs to be “Whats” ~—— - e

done (required “shalls”)
7 Procedure/Standard — Mandatory anaatory

“How To” do something/make S r————a orocedires i srandand
something dures & Standards
7 Guidelines — Helpful “How To” do |
something Hows” &
Instructions

72 Other Supporting material — other
aids to getting the job done

Aids ——
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Process Integration

e Started integration activities at Central Campus
7 Integrated various Department directives

7 Established architecture, tool, hierarchy
guidance

e Integration activities expanded to encompass
other Geographic locations

7 Legacy directives mapped well into established
architecture
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Integrated Process System (IPS)

e Repackaging of directives based on activities, not
organizational chart

7 Reduction in redundancy
72 Enhanced connectivity between processes

e Software Database Tool developed to house directive
Information to provide access via our intranet and full html
linking

72 Windows navigator-like interface
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Integrated Process System

Collapze all

[+ I:l Processes
] Charter Pages
- fgRoles

[ (JEpavork Products
F- ] Associations
[+ I:l Standards
[ Glossary

@ Search

D Wihats Mew

- 2 Feedback & PCR Tool
- @ Process wek Page
@ Help

Business & Process Infrastructure

Process Definition & Improvement Organizational Training Team Formation & Development
Engineering Business Development  Resource Management

Project Management

Prioject: Subcontractorn Rigk ConfigurationfData
Control Management Management Management

-2 Process Improvement Support Information Engineering Integrated Product Development

System Definition
e < System Yerification
Preliminary Design & Validation

Integration &
Testing

Detatled Design

Implementation

tical Enablers

Project Support
Corrective & Preventive Action Quality Assurance Product Support
Structured Decisions Measurement & Analysis Logistics Products

Login
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€]

@ Trusted sites
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Four IPS Process Areas

e Process Infrastructure — Directives pertaining to Maintaining and
Improving IPS and those involving Organizational Training,
Proposal Development, Resource Management, Team Formation
and Operational Support

e Project Management - Directives involving Project Management,
Project Technical Management & Control, Risk Management,
Subcontractor Management and Configuration/Data Management

e Engineering — Directives pertaining to System Definition,
Preliminary & Detailed Design, Implementation, Integration & Test
and Verification & Validation

e Project Support — Directives involving Measurement & Analysis,
Structured Decision Making, QA, Corrective Action, Preventive
Action and Logistics Support
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Multi-site integration

e Mapped legacy processes into process framework

e Assembled teams to determine possible outcomes
m Live with IPS process and retire legacy asset

m Modify IPS process to include additional material from
legacy asset

m  Modify behavior to include additional provisions in IPS
process

m Occasionally, site specific processes or procedures were

required to account for site specific activities
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Characteristics of IPS Directives &
Framework

e Integrated view of Engineering Activities

e Inputs and Outputs clearly specified, integrated
with other processes

e Activities defined that are tied to Roles and
Work Products

e Required activities (“shall” statements)
separated from step-by-step instructions and
helpful hints (supporting material)

7 Provides for creat|V|ty and flexibility in how to
execute
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IPS Tool implementation

Process
y }

Work < >
Product

Role

\ Charter

Page

Processes, procedures
relating activities to roles, and
work product generation

Roles looking at all processes
with activities for that role

Work Products relating roles,
processes, and templates,
standards

Charter Pages providing a
mapping from org chart to
roles, processes, other
Information
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Hyper-linking In Processes

— T — - @ Split window between
process diagram and
activity text.

o ® Linking between

PM-PRO 1.1, Identify CM
Plan the =S OW, requirements
Project

5.2.1

Create Project
CM Plan

522 Create Project C P Configuration Managern The CM Engineer or CRM/DM Analyst shall: L
CID) Engineer (a) Create a CIWI Plan for the project or program by using PIW-

ThP-5 2.1, General CM Plan Template, as a guide, with a
project or progratn specific title,

(b) Inchude program specific needs in the Special Features ro C e S S e S
Section of the Project CIW Plan. u

(c) Inchade who will participate in the change control activities,
what status accounting will be required and what audite will

. .
be used to monitar the CW efforts in the Project/Program .
P INKI W

(d) Specify special Database and Configuration Managerent
Tools required for the program and/or urdgque

hardware/sofiware descriptions in the Project CIv Plan. d i ag ra m a n d p ro C e S S

() Ensure the C Plan meets the content requirements
contained in PN-ETD-5.2.1, Configuration Management

Plan Content Standard, or as specified by the customer. aCt i V i t i e S
(f) Released the Project CI Plan for approval Depending on ]

Prograrn or Project, approval needs may wary.

523 Review CM Plan Configuration WManagernent | The CM Enginesr or CW/DM Analyst shall:

CIvl) Engineer (a) Conduct a peer review of the CM Plan wsing EN-PRO-1.19
CIli DI Analyst Peer Review. .

524 Approve and Release CM | Configuration Managernent | The (Lead) CW Engineer shall:

Plan ChD) Engineer (&) Acquire approvals for the Project CM Plan from customers | o W k P d t
or FOAUCLS.
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Role-based Views

[:I Processzes A
[:I Charter Pages

EIE‘ Roles

[i Buziness & Process Infrastructure (Pl

= Projiect Managemert (PM)

I_——_|Ei ConfigurationData Management

-l CMIDM Anslyst

i Computer Sciences Corporation

i Concurrent Engineering Team

i Configuration Cortrol Board Chair

i Configuration Management

i Configuration Management (Chi) Engineer
i Configuration Management (Ch) Analyst
i Configuration Management (Ch) Lead

i Configuration Management (Ch) Technician
- il Data Management Analyst

i Design Authority

- i Design Services

i Ciesign Services Personnel

i Engineeting Documentation Cortrol (EDC)
i Engineering Lead

M IPD Lead

i Initiators of Proposal Changes

i Irtegrated Product Team (IPT)

- i Internal Customer

i Mumber Assignment Clerk (MACY

- il Product Assurance Test (PAST)

i Program Management Office (PMI0

- @ Program Manager

i Program Office

[+ [i Project Planning & Cortrol

el A

e Role responsibilities are defined and include links to

Roles > Project Management (PM) > Configuration/Data Management > Configuration

Management (CM} Engineer

Name:
Category/Group:

Responsibilities:

Processes:

Canfiguration Management (S Engineer
Froject Management (FM) = ConfigurationiData Management

Coarination & resolution with technical disciplines for configuration items and TDP: POC ta

customer (government £ partner - internal / external ) for CW Planning / Proposals and Audits. -

Interface to customer.

EM-PRC-1.18.4.1 CAD ModelDrawing Design and Releage Procedurs

EM-PRC-1.18.1, Endineering Drawing Feview

EM-PRO-1.24 Product Definition Release

EM-PRO-1.25 Systern Intedration & Synchronization

PM-PRC-54.3 Production Type Product Definition, Configuration and Data Change Procedurs
PM-PRC-54.4 Prototype Product Definition, Configuration and Data Change Procedure
Ph-PRC-54.5 Proof of Principle Product Definition, Confiquration and Data Change Pracedure
Ph-PRC-54.6 Concept BTA Product Definition, Configuration and Data Chancge Procedurs

Pr-n PRO-1. 1 Plan the Pro|ect

gedaait Process

Phi- PRO 5 4 Product Defnmun Confiquration &Data Chanqe Process

Change Control Board (CCH) Meeting Minutes
Chanoe Reguest

Functional Configuration Audit (FCA) Results
Peer Review Summary - Chl Plan

Physical Confiquration Audit (PCAY Resulis
Product Structure

associated processes and work products.
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Work Product-based Views

B Processes

Bl Charter Pages

- @Roles

I_—i_|--€.__:|W0rk Products

--[ﬁElusiness & Process Infrastructure (P

Bl Project Management (PM)

Li—_l--EjPM-Prnjed Configuration and Dsta Management
E-C301 Identity

E1-£302 Contral

2 CMPlan

E‘ Change Control Board (CCH) Meeting Minutes
B change Request

| @ Communications with Recuestor
-J5)03 Status Accourting

B304 Audit

--C._“:|US Data Management

¢l PM-Project Cantrol

¢l PM-Project Planning

-2 Ph-Risk Maragement

0.1 TSP henrtractor hamamement

Fleo[F T

Work Products > Project Management (PM) > PM-Project Configuration and Data
Management > 02 Control > CM Plan

Hame: ChPlan
Domain/Group: Project Management (PM) = PM-Project Configuration and Data Management = 02 Caontrol

Description: thd

Processes: PM-PEO-1.1, Planthe Project
eI e O rate d LOnTguraton &
Pi-PREO-5.2 Configuration Management Planning Process
- P anabis bl @ it ; noe Process

Roles: TTatrel L lIEr)
Configuration Manadgerment (CMY Endineer (App@

Supporting Materials: Ph-5TD-52 1, Configuration Management Plan Content Standard
Eh-TWP-5.2.1, CM Flan Termplate

e Work products defined and include links to

72 Processes

72 Roles (Owner, Participant, SME, Reviewer, Approver, Customer)

72 Supporting materials (Templates, Standards, Guidelines, etc).
e |PS Hierarchy aligned with Project Repository Standard.
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Managed Charter Pages

Collapze all

Charter Pages > Systems Engineering > FCS SE (9805) > FCS Requirements Analysis & Allocation (9802 , 983F)

& Processes

EI@ Chatter Pages FCS Requirements Analysis & Allocation
~(Z1 Project Engineering Management Dept. 9802 , 983F Organizational Charter
EI@ Systems Engineering J. Ruggirello, Department Manager
|§|-:|:ch SE (3805) . e
. -EFFes Requirements AnalysiS & &0 | 1150 <form the FC'S operational needs and requirements of our customer thraugh analysis into detailed system, subsystermn and component requirements. Use a top-
SEFCS Speciatty Engineering Intearsti | gouy iterative process of requirements allocation and derivation, functional analysis, system architecture, interface definition, and modeling and simulation. Gantinue
SFFCS System Design & Integration (£ | {his |ife-cycle support with werification and walidation of requirements and functional integration ofthe system.
:FFCS System Simulation & Test (95C
:FFCS Systems Engineering Manager
:Fg?g;;ib;régmee:;;r;nrl::tlhiz;ﬁ?;;? Primary Work Processes | |F'rimar3|r Roles
B :FSystems Engineering Innovation & Proc | EM-PRO-1.1, Systern Reguirements Analysis Reguirerments Engineer
“SFConfiguration - Data & Baseline Ma | EN-FRO-1.2, Define Systern Architecture Reguirements Management Analyst
F5E Manmgement Processes & Advi EMN-FRO-1.3, Develop Subsystern Requiraments
----- S Speciatty Engineering (4414) EN-FRO-1.18, Engineering Support & Specialties
(-] Mechanical Subsystems Enginesring EM-PRO-1.20, Reguirerments banagerment
-] Electronic Subsystems & SN Enginesring
[ Enginesring Bus Planning & Resource Mot
-] Mewr Technologies Primary Work Products & Services | |Primar3|r Measures
[ ED&D Canada Compliahce WMatrix G=High Guality, C=Low Cost, S=Customer Satisfaction, l=Continuous
ﬁﬁ 2 Department Product Fabrication Specification Improvement, E=Employee Empowerment
- @ Roles Subsystern Requirarents CRI{C)
- Zjwork Products System Requirements SPI (5.
-] Associations LML AHifacts FCE Reduirements Yariance (G, 5)
-] Release Management Use Cases ECE Requirements Summary (2,5)
-] System Administration FCS Requirernents Incr 0 Carnrmon (3,3}
5] Standards FCS Reguirerents Incr 1 Common (G,5)
[ Glossary FCS Reuuirementjs Incr 1 Yariants (@,5)
@ Search Egg EEQIS :na:ys!s issessmenz :ncr 1D Egg;
- eqgts Analysis Assessment Incr ,
:;‘ \I;:EZLSS:T;V rovement Suppart Information Eroject Audit Scores (1,5,6)
’ij Feedback S?PCR Tool . S
@ Process Wb Pags 9802/383F Records Retention
- @) Help FCS Process Tailoring

FCS SEMP
Environmental, Health & Safety Instructions

Ruole rProcess Responsibility Assignment batrix
Rale fWark Product Responsibility Assignment Watrix
be Frocess (Work Product Responsibility As signment Watrix

&l

@ Trusted sites
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Recent Appraisal Efforts

e Using IPS, we conducted a
successful CMMI V1.1
appraisal of the Systems
Engineering and Project

Engineering Management —_—

organization in 2006

72 Approximately 800

individuals affected " L I |
|

K— Y t

P

e Conducted successful CMMI
V1.2 appraisal of Integrated
Engineering activities (Central
Campus and 3 sites) in 2007

72 Approximately 2000
individuals affected
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Geographic Challenges

e Adequate representation in appraisal

7 Projects, Interviews, artifacts, team members
e Preparation activities require more coordination
e Need local points of contact and ‘champions’

e Frequent visits and communication
72 Communication is more challenging

e Avoiding Sites feeling isolated
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Lessons Learned — People & Team

e Top Management Must Take An
Active Role In Regularly
Scheduled Meetings To Energize
Their Areas

e Establish Small Core Team To
Lead Effort

7 Listen To What They Say &
Act On It

e Need To Assign First String
Employees To Project

72 Appraisal Team, Artifact
Gathering, Process Authoring

e Appraisal Team Members Need
Relief From Everyday Tasks

e Project Leaders need to be
heavily involved
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Lessons Learned - Preparation

e Enforce The Use Of Standard Project Repositories

e Don’'t Underestimate The Time Required For :

Artifact Gathering

72 Constant Contact Between Artifact Gathering
Team And Appraisal Team Is A Must

72 Publicize Examples Of Artifacts

g

e Understand Lead Appraiser’s Interpretation
Of The Model

e Constant Communication At All Levels

2 Walkthrough Of Interview Process With
Interviewees Beneficial
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Lessons Learned — Appraisal Conduct

e Close Coordination of @
Appraisal Activities And 4
Schedule

7 Especially Interview

Groups, Facilities Issues f\ \ /i ‘m ﬂ I\W \

fg e Single Point of Contact
: (Librarian) With Appraisal Team
for Information Updates During
Appraisal
e Consistent Project Overview
Templates
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Future Activities

e Since the 2007 Appraisal, we have:

72 Enhanced IPS to encompass Canadian Engineering site
m Legacy process assets mapped into IPS
m Undergoing appraisal at level 3 this year

72 Enhanced IPS to cover IPPD
72 Enhanced IPS to cover High Maturity practices
72 Continue integration across other ED&D sites

e Exploring integration of remaining two sites
e Planning CMMI level 5 appraisal of Software
e Planning CMMI level 5 appraisal across ED&D
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Contact Information

Wendell Mullison

Manager, System Engineering Process Tools and Architecture
38500 Mound Road

Sterling Heights, Ml 48310

(586) 825-4118

Larry Fletcher

Organizational Process Group Lead
Manager, Engineering Quality Assurance
38500 Mound Road

Sterling Heights, Ml 48310

(586) 825-4440
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