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• More than 5,000 design changes per year have been made to
the C-17, for the past three years (more than 1,000 major
design changes per year)

• Formal systems engineering (SE) process established in
1998, instrumental in design development implementation

• Integral tie between C-17 SE process and overall process
based management (PBM) plan

• Mission Assurance philosophy embedded in culture and
processes

• Open communication and shared vision support true
USAF/Boeing system engineering partnership

Overview

Integration of Processes, Tools and Training to
Reinforce the Role of SE in the C-17 Development Process

Integration of Processes, Tools and Training to
Reinforce the Role of SE in the C-17 Development Process
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Processes
Tools
People

1990 2000 2005

C-17 SE Manual

•Program/block/project hierarchy
•Internal assessments
•Mission Assurance module

•Enrolled/Assigned
•Best Practices

C-17 SEMP
PBM

•Defined processes and process hierarchy
•Process Discipline

9-Step Change Process
•Effective management of change

C-17 SE Manual
•Defined SE Process, Products, linkage to
PBM and Tailoring Approach

AV/FC/SE-SEMP
•Follows SE Manual
•Tailored to Avionics needs

SEAMS
•Repository for Project SE data
•Design Review Entry/Exit Criteria
•Used to develop/track SE Metrics

SE Organization

SE Training
•Systems Engineers •Systems engineers and project

managers

SE Training
•All Air Vehicle IPT
engineers and managers

SE Aligned

•Updating to reflect ties to
ISO, CMMI, Malcolm
Baldrige, etc

SEAMS Upgrade

•Based on value stream
mapping
•Ensure full traceability
and application across
weapons system
•Risk-based qualification

SEAMS Training

�

Malcolm Baldrige
National Award

Winner

�

CAPE
Gold Level

�

PMBP
4 of 5

�

CMMI
L5

�

LEAN

�

PMBP (SE)
3+/5

�

ISO/BQMS 10,000
Perfect Score

•Formed SE Group
IPT Deployment

•Systems Engineers Deployed
to IPT Groups

Strong and Getting Stronger
C-17 Systems Engineering
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Not Used

Airlift and Tanker Programs Enterprise Process Model

1.0 Enterprise Management1.0 Lead the Enterprise

8.01LB

8.04AT Provide Legal Services (J. McBride)

Integrate & Deploy Processes &
Procedures (E. Anderson)

1.03AT Ensure Quality & Mission Assurance (A. Parker)

Ensure Integration of Strategic Business &
Functional Planning (E. Anderson)

Ensure Organizational Effectiveness (E. Anderson) 1.06AT

1.05AT

Ensure Continuous Improvement (A. Parker)

Perform Integrated Business Financial
Management (T. Degani)

2.0 Manage Programs

8.0 Provide Enabling Infrastructure

1.08AT Perform Self-Governance (B. Boteler)

Ensure Customer Satisfaction (E. Anderson)1.09AT

2.04AT Manage IWA
Performance (V. MacMath)

Minimize Program
Risk (G. Heesacker)

Manage Program Planning
and Execution
(G. Heesacker)

2.01AT

Process Owner: E. Anderson

Process Owner: R. Marcotte

Administer Contracts
(R. Ullman)

Provide Financial Services
(V. MacMath)

8.10SSG Provide Integrated Information
Systems & Services (W. Koop)

Manage Facilities &
Equipment (S. Haynes)

8.08SSG
Provide Human Resources Services
(D. Shapiro)8.02LB Provide Security & Fire

Protection Services
(R. Levesque)

8.09SSG

8.11SSG Manage Non-Production
Procurement (S. Haynes)

Provide Safety, Health, and
Environmental Services
(K. Drew)

8.05LB

(See Process 1.11)8.06WHQ

8.07WHQ Provide Export/Import
Compliance (M. Clancy)

3.0
Create, Acquire

& Grow
Business

3.01AT

3.02AT

3.03AT

Create Opportunities
& New Markets (D. Lukacs)

Acquire New Business
(S. Sailors)

Maintain / Grow
Existing Business
(E. Anderson)

Process Owner:
B. Bunin

4.0
Integrate

Product/Service
Definition

4.02AT

4.03AT

4.01AT

4.04AT

Plan & Control Product/
Service Design (K. Erlick)

Define & Manage
Product/Service
Requirements
(C. Joubert-Honacki)

Verify & Validate
Product/Service
(S. Tacawy)

Process Owner:
N. Newman

5.0
Manage

Suppliers

5.01AT

5.02AT

5.03AT

5.04AT

5.05AT

5.06AT

Manage Material
Requirements
(S. Howard)
Select Source
(K. Higachi)
Negotiate & Award
Purchase Contracts
(K. Higachi)
Manage Supplier
Performance (K. Higachi)
Manage Supplier
Quality (D. Branson)
Manage Supply Base
(tbd)

Process Owner:
M. DeVoss

6.01AT

6.03AT

6.04AT

6.0
Produce
Product

6.02AT

Define Production
Plan (A. Balazs)

Assemble and Deliver
Product (A. Balazs)

Verify Production
Processes (M. King)

Provide Parts,
Supplies, GFE, & Tools
to Assembly (J. Bouza)

Process Owner:
S. Jugan

CommunicationsBusiness Dev. A&I / Prgm Mgt SM&PQ&MAFinance HR Legal OperationsBE SupportEngineering

7.0
Support

Products &
Services

Process Owner:
L. Hollenbeck

7.01AS

7.02AS

7.03AS

7.04AS

7.05AS

7.06AS

7.07AS

7.08AS

Provide Supply Support (D. Schmidt)

Provide Technical Data (D.Black)

Provide Retrofit &
Modification Services (C. Beadle)

Provide Field Services (J. D. Willow)

Provide Product Training Support
(Y. Johnson)
Provide Integrated Support
Planning & Mgmt. (J. Homsher)
Provide System Support Analysis
(S. Gorazd)
Provide Support Equipment
(R. Schaefer)

2.02AT

Process Owner: Tim Degani

Provide Communications Services
(R. Sanford)

8.03LB

SSG

Originated: 17 August 2004
Revised: 08 August 2005

Release D

Communicate Positions &
Direction (R. Sanford)

1.04AT

1.02AT

1.07AT

1.01AT

2.05AT2.03AT

1.10AT Strengthen the Team (D. Shapiro)

Provide Integrated Performance
Management (Cost & Schedule)
(V. MacMath)

Concurrently
Develop
Product/Service/
Build-to / Buy-to/
Support Elements
(T. Konieczny)

5.07AT Manage Gov’t Property (S. Howard)
5.08AT Manage Inventory (J. Mentz)

8.18LB Provide Flight Operations Services
(D. Brown)

1.11WHQ Provide Ethics Guidance (C. McKendell)

Denotes A&T Key Process

Legend for AT:

Ethics Info. Tech.

8.12 -

8.17
(IDS reserved)

K. Elliott 562-593-1659 / E. Carr 562-982-8107

Process Based Management
Enterprise Model

4.0
Integrate Product / Service

Definition

4.0
Integrate Product / Service

Definition

4.01
Define and Manage Product

/ Service Requirements

4.02
Plan & Control Product /

Service Design

4.03
Concurrently Develop

Product / Service / Build-to /
Buy-to / Support Elements

4.04
Verify / Validate

Products/Services

• Boeing Benchmark
• Institutionalized
• Involves Customer Throughout
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Program Management
Best PracticesBusiness

Excellence
Capability Maturity
Model Integration

Lean Enterprise

Overarching Framework
• Management Leadership
• High level visibility

Doing
• Implementation
• Metrics driven

Thinking
• End to End
• Value Stream Analysis

Being
• Quality in everything/culture
• Fundamental supporting concept

Managing
• Maturity matrix
• Review feedback

Mission Assurance – The Third
Dimension
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SEAMS Deployment Summary

SEAMS

Process Management
(Navigator)

Configuration Management
System (CMS)

Earned Value

Technology Management

Endorsed & Used by Customer

Mission
Assurance

Risk
Management

Requirements
Management

Project
Planning

Technical
Performance
Measurements

Requirements
Verification

Design
Reviews

Interface
Management

Trade
Studies

100% Process
Improvement

IDS Best
Practice

1100+
Projects

ISO 9001
Certification

Blocks
11-18

CMMI
Level 5
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• Performance Metrics Defined and Coordinated With Internal
and External Customers

• Project Data Used to Measure and Manage the Related
Processes

• Root Cause and Corrective Action Triggered by Variances
to Plan

SEAMS Directly Supports Metrics

PROCESS PERFORMANCE METRIC CHART
Integrated Defense Systems (IDS) - Long Beach

Process: INTEGRATE PRODUCT WITH SYSTEM REQUIREMENTS - D. SCHWARZ
Next Higher Level Process: INTEGRATE PRODUCT DEFINITION

Process Performance Assessment
Source: J. PEDERSON - 32267 00 01 J F M A M J J A S O N D

1.0 1.5 1.5 1.8 1.8 1.8 1.5 2.0 2.5 2.8 2.5 2.5
Quality 1 (1x) Quality 2 (1x)

00 01 J F M A M J J A S O N D 00 01 J F M A M J J A S O N D
Assessment 1 1 1 1 1 1 1 2 2 2 2 2 Assessment 2 2 2 2 2 3 3 3 3

Quality 3 (1x) Timeliness (1x)

00 01 J F M A M J J A S O N D 00 01 J F M A M J J A S O N D
Assessment 3 3 3 3 2 2 2 3 3 2 2 Assessment 1 1 2 1 2 2 3 3 3

MD-1842-04 (04 OCT 2002) Revised
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Date: 06/25/02
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Legend: Minimum Acceptable Level
Mo. Actuals Annual Goal
3 Period Avg Comparative Threshold
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PROCESS PERFORMANCE METRIC CHART
Integrated Defense Systems (IDS) - Long Beach

Process: PLAN AND CONTROL PRODUCT DEVELOPMENT - W. DELONG
Next Higher Level Process: INTEGRATE PRODUCT DEFINITION

Process Performance Assessment
Source: J. PEDERSON - 32267 00 01 J F M A M J J A S O N D

1.3 1.3 1.3 1.5 1.8 1.8 1.8 2.0 2.0 2.5 2.8 3.0
Quality 1 (1x) Quality 2 (1x)

00 01 J F M A M J J A S O N D 00 01 J F M A M J J A S O N D
Assessment 1 1 1 2 2 2 2 2 2 2 2 3 Assessment 1 1 1 1 2 2 2 2 2 2 3 3

Quality 3 (1x) Timeliness (1x)

00 01 J F M A M J J A S O N D 00 01 J F M A M J J A S O N D
Assessment 1 1 1 1 1 1 1 2 2 3 3 3 Assessment 2 2 2 2 2 2 2 2 2 3 3 3

MD-1842-04 (04 OCT 2002) Revised
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Process No.: 4.02.00
Date: 06/25/02
Rev. Date: 01/08/03
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Legend: Minimum Acceptable Level
Mo. Actuals Annual Goal
3 Period Avg Comparative Threshold
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IDS Systems Engineering
Training Plan

Basic Intermediate Advanced

• Advanced SE Class

• 2 day SE Process Update

• Workshops on SE Tasks

• “How to” training in SE
process areas

• Non-SE to SE
Training/Mentoring

• SE Certificate
Programs – UA Huntsville,
UC Irvine

• USC/UM Rolla Certificate
and Masters in SE

• Stevens Institute of
Technology Certificate,
Masters and PhD in SE

• NPS/MIT Certificate and
Masters in SE

• BLC 5-day Leadership in
SE Training (in work)

• Mentor Junior Engineers

• SE Methodology
40-hour course

• 1-day SE Overview

• Web-based training
modules on SE

• Best Practices on-line
training

• On the job Protégé
Training
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1. Define the boundaries
2. Define the value
3. “Walk” the process

– Identify tasks and flows of material and
information between them

4. Gather data
– Identify resources for each task and flow

5. Create the “current state” map
6. Analyze current conditions

– Identify value added and waste
– Reconfigure process to eliminate waste and

maximize value
7. Visualize “ideal state”
8. Create the “future state” map
9. Develop and track action plans

Photo source: Raytheon

Lean VSM Process Outline
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SE Strategy Implementation Plan
Integrates Short-Term and Long-Term Actions

2005 2006 2016

C-17 SE Manual

•Program/block/project hierarchy
•Internal assessments
•Mission Assurance module

Value Stream Mapping Process

Best Practice (SE Survey)

SE Certification

Engineering Best
Practices CAP

Template Procurement
Specification

�

CAPE

(Nov 2005)

�

CMMI L5
Re-appraisal
(Jun 2006)

Conduct Accelerated Improvement
Workshop (AIW) on requirements management

Architecture

Rotation of PeopleDiscipline to Processes

C-17 SE Manual

•Program/block/project hierarchy
•Internal assessments
•Mission Assurance module

•Enrolled/Assigned
•Best Practices

C-17 SEMP

SE Training
•All Air Vehicle IPT
engineers and managers

SE Aligned

•Updating to reflect ties to
ISO, CMMI, Malcolm
Baldrige, etc

SEAMS Upgrade

•Based on value stream
mapping
•Ensure full traceability
and application across
weapons system
•Risk-based qualification

�

SEAMS V5

(Nov 2005)

Common Tools
& Processes

9 Focus Areas

Implement
Enrolled/Assigned

•Common processes
•Common training
•Shared vision

SE Strategic Imperative

9 Improvement Projects
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Summary

• We Are Moving Toward Our Vision of Systems Engineering
Excellence

• Process Based Management and Integrated Tools are
Essential to Accomplishing Our Goals

• Training Is Essential to Deployment/ Sustainment

• Process Application Is Key to Institutionalization

• Application of Systems Engineering Process Execution
Encompasses Everyone




