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Our Guidance

• Quadrennial Defense Review Executive Summary, February 2010

− Further rebalance the capabilities of America’s Armed Forces to 
prevail in today’s wars, while building the capabilities needed to 
deal with future threats

− Further reform the Department’s institutions and processes to 
better support the current needs of the warfighter; buy weapons 
that are usable, affordable and truly needed; and ensure that 
taxpayer dollars are spent wisely and responsibly

− Preserve and enhance the All-Volunteer Force

− Improve how it matches requirements with mature technologies, 
maintains disciplined systems engineering approaches, 
institutionalizes rapid acquisition capabilities, and implements more 
comprehensive testing

• Quadrennial Defense Review Report Preface                         
Secretary of Defense Robert M. Gates, February 2010

– United States needs a broad portfolio of military capabilities with 
maximum versatility across the widest possible spectrum of conflict
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Systems Engineering Mission

Develop and grow the Systems Engineering capability of the 

Department of Defense – through engineering policy, continuous 

engagement with Component Systems Engineering organizations 

and through substantive technical engagement throughout the 

acquisition life cycle with major and selected acquisition 

program offices.

A robust Systems Engineering capability across the Department 

requires attention to Policy, People and Practice. 

We apply best engineering practices to:

– Support and advocate for DoD Component initiatives

– Help program managers identify and mitigate risks

– Shape technical planning and management

– Provide technical insight to OSD stakeholders

– Identify systemic issues for resolution above the program 

level

We are the “E” in DDR&E
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Addressing Emerging Challenges on

the Frontiers of Systems Engineering

Analysis of Complex Systems/Systems 

of Systems

Development Planning/Early SE

Program Protection/Acquisition Cyber 

Security

University and Industrial Engineering 

Research

Modeling & Simulation Coordination

Supporting USD(AT&L) Decisions with 

Independent Engineering Expertise

Engineering Assessment / Mentoring 

of  Major Defense Programs

Program Support Reviews

OIPT / DAB / ITAB Support

Systems Engineering Plans

Systemic Root Cause Analysis

Mission Assurance

Nicholas Torelli

Major Program Support

James Thompson

Systems Analysis

Kristen Baldwin

Leading Systems Engineering Practice in 

DoD and Industry

Systems Engineering Policy & Guidance

Specialty Engineering (System Safety, 

Reliability / Availability / Maintainability, 

Quality, Manufacturing, Producibility, 

Human Systems Integration (HSI))

Technical Workforce Development

Standardization

Providing technical support and systems engineering leadership and oversight to USD(AT&L) in 
support of planned and ongoing acquisition programs

Director, Systems Engineering

Stephen Welby

Director, Systems Engineering
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Our Focus: Supporting Knowledge Based Decision Making

Address Legislative Mandates

Address Regulatory Responsibility

Provide Cadre of Engineering Expertise

to support Acquisition Leadership

Deliver Independent Engineering Advice and Assessments to 

Acquisition Leadership

Providing Engineering Risk Assessment in support of Milestone 

Decisions

Focus Areas for Systems Engineering:

Systems Engineering within OSD
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Focus Areas for Systems Engineering:

Improving the Department’s Engineering Practice

Improving Component System Engineering 

Competencies

Growing Engineering Capacity across 

the Department

Systems Engineering support to Programs 

and Program Offices

Mentoring and Independent Assessment

Our Focus: Engineering Excellence
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Development    Planning

CDR

DoD 5000.02 and PL 111-23 –
the Changed Acquisition Landscape

Renewed emphasis 
on reliability and 
manufacturing 
across the lifecycle

Materiel 

Development 

Decision 

(MDD)

PDR, PDR 

Report to the 

MDA, and 

Post-PDR 

Assessment 

before MS B

System-level      
CDR with an 
initial product 
baseline and 
a Post-CDR 

Report to  the 
MDA

Post-CDR 
Assessment by 

the MDA between 
EMD sub- phases

PDR

Mandatory

Competitive

Prototypes

New 2366a & 2366b 
Certifications*

LCSP

* Director, SE supports MDA certifications  including 

PDR Report assessment at MS B

CBA

MS CMS BMS A

ICD Technology
Development

Engineering and 
Manufacturing   
Development

Production and 
Deployment O&SO&S

Materiel
Solution
Analysis

Full Rate Production
Decision Review

MDD
CDD CPD

“Knowledge-based” Decision Making . . .making acquisition 

decisions with solid evidence and well understood risk

Renewed Emphasis on

Development Planning

and Early Engineering 

Engagement
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Systems Engineering Touch Points

• SDB II
– Program Support Review - Piloted Integrated OSD/AF 

– Linked PSR with multiple AF Reviews ( TRA, MRA, ESHO, 
RI3, Logistics, ACC Sufficiency Review)

– RFP Peer Review Support

– Validation and Verification/Design of Experiments

• JASSM
– Nunn-McCurdy Review (IPT#4), Program Objectives and 

Milestones 

– Management initiatives: Risk, CM, etc.

– Reliability Advisory Board/Reliability Assessment 
Methodology

• JASSM-ER
– Integrated Program Support Review

– Production Readiness Review Participation

– Reliability Growth Planning

• B-61
– Material Development Decision/MS A

– Program Support Review

• Prior – JDAM, SDB I

• Future – MALD-J?, etc.

Common SE Touch 

Points:
• Systems Engineering WIPTs

• Systems Engineering Plan

• SE Technical Reviews
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Air Munitions
Technical Challenges

Ranges

– Weapons/requirements 
continue to stress range 
footprint/capability

– Increasing range

– Moving targets 
(multiple/simultaneous)

– Environments

– Challenge: range capacity

Warhead Effectiveness

– Increased carriage/ 
reduced collateral damage

– Small warhead

– Med/hard targets

– Hardened/buried targets

– Fuze/fuze train

– Survivable

– Reliable

– Quality

Integration/Performance

– Platform environments

– F-22/F-35

– Increasing accuracy 

– Seeker technology

– Expediency/affordability

– Modeling and simulation

– Pressure to reduced 
development/test times

– Need to balance

Flight Termination/Test 
Instrumentation Kit

– Smaller weapons/less volume

– Need for small easily installable 
FTS/TIKs

– Commonality

– Unique designs > significant 
costs

Effective

BALANCED APPROACH

FOR MISSION SUCCESS
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Program Support Reviews

Process & Templates

Continuous 

Program Engagement

DoD 5000.02
Expert

Engineering

• Sharper insight into 

real program issues 

and complexities

• Greater trust and 

openness developed 

w/programs

• Recommendations 

target the real issues 

at their root cause

• Assessments of 

Major Programs

• Program Monitoring

• Systemic Root 

Cause Analysis

• DAPS Methodology

• Templates, process flow 

diagrams, Training

• Questions

• Assessment Plans

• Program unique 

recommendations to PMs

• Expert engineering advice 

within programmatic 

context to Acquisition 

Leadership

• Systemic issues to 

acquisition community for 

improvements to greater 

Acquisition effort  

• PM acceptance of 90%  of all PSR recommendations

• Supporting >90% of all DABs, ITABS, OIPTs, IIPTs and SE WIPTS 

Mentoring & 

Assessments
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• Some of the programs have it right!

• However: For each positive systemic 

findings there exists offsetting 

systemic negative findings

Systemic Findings

Positive Finding

3.3 Program & Project Management

Strong teamwork between PMO and contractor; 
cohesive, team-like atmosphere where there is open 
information sharing, coordination and mutual support
Risk management process effective in capturing, tracking 
and managing system-level risks
Risk mitigation process well defined and documented

Programs continually addressing cost and schedule risk 
through comprehensive and robust use of EV

4.2 Requirements Baseline

Requirements process adequately documented and 
ǊŜǉƳǘΩǎ ǘǊŀŎŜŀōƭŜ ǘƻ ǘƻǇ ƭŜǾŜƭ

4.5 Software

Strong SW metrics approach

4.6 Design Verification

T&E consistently well-planned and executed

1.3 Capabilities

Requirements stable and consistent

2.3 Staffing Levels

PMO and CTR suitable staffed w/experienced, highly 
qualified and knowledgeable personnel

Negative Finding

3.3 Program & Project Management

Lack of good communications between Government and 
contractors

No formal risk assessment performed                                   

Lack of properly documented risk mitigation plans

EVMS does not provide ǊŜǉΩŘinsight or reflect work being 
done

4.2 Requirements Baseline

wŜǉǳƛǊŜƳŜƴǘǎ ŘƻƴΩǘ Ŧƭƻǿ ŘƻǿƴΣ ǇƻƻǊƭȅ ǎǘŀǘŜŘΣ ƴƻǘ ŘŜŦƛƴŜŘ

4.5 Software

Lack of metrics prevents accurate awareness of SW 
development, test and fix progress

4.6 Design Verification

Testing is incomplete or inadequate and scope is not 
defined.

1.3 Capabilities

Requirements not stable or defined

2.3 Staffing Levels

POs lack acquisition or specialized expertise
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Top Negative Systemic Findings

 

Rank Systemic Finding % Reviews 

 Staffing ς 57% of reviews  

1 Marginal program office staffing 33 

22 POs have a lack of acquisition or specialized expertise 15 

23 POs find it difficult to bring in and retain high quality personnel 15 

 Schedule ς 82%   

2 Schedule is too success-oriented, aggressive, and unlikely to be achieved 32 

11 Program is schedule driven, not event driven 18 

14 Program does not have a current IMS or even an IMS   17 

 Requirements ς 84%   

8 Requirements are not stable and continue to churn   20 

15 Requirements are vague, poorly stated, or even not defined 17 

16 Baselines are constantly changing due to requirements creep 17 

 Management ς 72%  

3 POs have inadequate system engineering processes 23 

7 Lack of good communications between Government and contractor 22 

9 Program management structure has major deficiencies 20 

 Reliability ς 52%  

4 A reliability test program is needed 23 

13 Reliability is not progressing as planned or has failed to achieve requirements 17 

 Budget ς 48%  

5 Program budget is insufficient 23 

 Testing ς 77%  

6 Test schedule is aggressive and highly concurrent 23 

10 Testing is incomplete or inadequate 18 
 

October 2009
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Focus Areas for Systems Engineering:

Improving the Department’s Engineering Practice

Our Focus: Policy, People and Practice

Growing the Systems Engineering Workforce

Improving SE Capabilities in the Defense Industrial Base

Growing our Nation’s Future SE Workforce
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Systems Engineer - The Best Job 
in America?

Source: http://www.focus.com/fyi/human-resources/best-jobs/ c 2010 Focus - Used with permission.
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What Are Our Expectations of Our 
Systems Engineering Workforce?

• Breadth
– Awareness of and appreciation for other functional areas,

– Understanding of the system lifecycle and processes

– Knowledge of other engineering disciplines and how they integrate 

into the system solution

– Knowledge of product domains  

• Depth
– Extensive expertise and experience in one or more engineering 

disciplines and in one or more product domains

• Leadership 
– Ability to motivate and inspire individuals and teams

– Comfort in dealing with complexity 

– Focused on underpinning decisions with data

– Capability to make tough technical decisions
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Challenges Ahead

• Create the tools to enable Rapid Capability 

Delivery
– Shorten the time to deliver life-saving and war-winning technologies 

– without compromising SE integrity

• Expand the aperture of SE to address 21st 

century technical challenges
– Security, software-intensive, etc…

• Embrace complexity
– Systems of Systems / Complex Adaptive Systems / Emergent 

behaviors

• Expand the SE human capital resource base
– Reflect new insights in curricula to grow the next “crop” of SE
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The DoD 5000.02 Process
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The Challenge of Rapid Fielding 

Lessons Learned Feedback

Industry

US 

Govt

Services

IC
DARPA

Coalition

Program of 

Record

Prototype

Capability

Terminate

Problem

Identification

Solution

Matching

Implementation

Tools
Transition

JUONS

COCOM Requests

Anticipated Needs

OSD

Academia

Rapid

Equipping

Force

JIEDDO

Rapid

Fielding

Office

Rapid

Capabilities

Office

Others

Role of Systems Engineering in Rapid Fielding?
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Lessons Learned Feedback

Industry

US 

Govt

Services

IC

DARPA

Coalition

Program of 

Record

Prototype

Capability

Terminate

Problem

Identification

Solution

Matching

Implementation

Tools
Transition

JUONS

COCOM Requests

Anticipated Needs

OSD

Academia

Rapid

Equipping

Force

JIEDDO

Rapid

Fielding

Office

Rapid

Capabilities

Office

Others

Can we increase the speed 

of our rigorous process?

Can we increase the rigor

of our rapid process?

Adopt Commercial 

Deployment Models?

Rethinking How We Buy?

Balance Rigor & Repeatability w/

Speed & Effectiveness?

http://www.google.com/imgres?imgurl=http://thepreppyprincess.files.wordpress.com/2009/07/iphone-parallels.jpg&imgrefurl=http://thepreppyprincess.wordpress.com/2009/07/22/why-there-is-no-preppy-princess-post-today/&usg=__-0VyW0qFYV3spT-APmuWkqmJ1qI=&h=490&w=420&sz=30&hl=en&start=2&itbs=1&tbnid=gcHgLLI4xeUXMM:&tbnh=130&tbnw=111&prev=/images?q=iphone&hl=en&sa=X&rls=com.microsoft:*&tbs=isch:1&prmd=nisl
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Major Initiatives: 
Development Planning

Technology
Development

Materiel Solution
Analysis

A
Engineering 

Analysis
Analysis of
Alternatives

Strategic 
Guidance

Joint 
Warfighting 
Concepts

CBA ICD

MDD

Preacquisition Concepts 

and Prototyping
Enabling

S&T

MDD is the opportunity to start programs with a 

strong early Systems Engineering foundation

COMPETITIVE 

PROTOTYPING 

BEFORE MS B

Materiel Development Decision (MDD)- Formal entry point into the acquisition process

• Keys to upfront technical preparation  

1. The candidate materiel solution approaches effectively address the capability gap(s), desired 

performance characteristics and associated dependencies.

2. There exists a range of technically feasible solutions generated from across the entire solution 

space, as demonstrated through early prototypes, models, or data.

3. Consideration has been given to near-term opportunities to provide a more rapid interim 

response to the capability need.

4. The plan to staff and fund analytic, engineering, and programmatic activities supports the 

proposed milestone entry requirements.
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Development Planning

Development Planning is the upfront technical preparation to 

ensure successful selection and development of a materiel solution

ÁEnhanced technical 

entrance criteria for MDD

ÁRequires more complete 

technical preparation for 

acquisition entry

ÁDDR&E Engineering Engagement 

in the AoA

ÁRequires more thorough 

consideration of Systems of 

Systems impacts and technical risk 

drivers to cost and schedule in AoA 

recommendation

ÁPre-Milestone A 

Engineering Analysis

ÁPrepares a focused plan 

for Technology 

Development risk 

reduction activities

Development 

Planning 

Policy

Sept 2010

Development Planning

Technology 
DevelopmentMateriel Solution Analysis

Strategic 
Guidance

Joint 
Warfighting 
Concepts

Engineering 
Analysis

Analysis of
Alternatives

ICD

MDD
Capability 

Based 
Assessment

JOINT CAPABILITIES INTEGRATION 

AND DEVELOPMENT SYSTEM

DEFENSE ACQUISITION SYSTEM

A
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Major Initiatives: 
Reinvigorating Defense Standardization

Standards provide our Corporate Technical Process Memory and 

Enable Communication Between and Across the

Department, Industry, and our Allies

• Acquisition Reform efforts cancelled tens of thousands of Mil Standards

• Mil Standards partially replaced with Voluntary Consensus Standards (VCS)

• VCS proponents may not fully capture US Governments interests and 

equities

• Services Product Centers are currently pursuing independent efforts to 

reinvigorate standards processes

• Opportunity for SE to advocate for and coordinate service efforts

• USD(AT&L) Appointed D,SE Defense Standardization Executive (was LM&R, 

Standardization staff still at DLA)

• Standards, GIDEP, Interagency Coordination

• STATUS: Goal is to make standardization efforts an effective Engineering 

coordination tool
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Systems 2020
Research Areas

Capability

on Demand

Model Based 

Engineering

Platform 

Based 

Engineering

Modeling and simulation tools for 
concurrent design, development & 
manufacture

Architectural and automated design tools 
to rapidly insert new capabilities

Systems embedded with organic adaption 
capabilities

Faster delivery of complex, adaptive systems

Trusted 

Systems 

Design

Design methods and tools for system 
assurance that detect malice or enable 
self awareness
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Opportunities

• Acquisition reform efforts have recognized criticality of   
strong Systems Engineering focus for program success 

– Systems Engineering toolkit focused on identifying and 
managing  risk – development risk, production risk and life-cycle 

• Growing focus on addressing “early-acquisition” phases  -
requirements definition, development planning, and early 
acquisition sytem engineering support

– Leading to more informed decisions at MS B

• Our development processes need to evolve to provide faster 
product cycles, more adaptable products and address 
emerging challenges

• Future US Defense capabilities depend on a capable US 
engineering workforce in and out of government

– Need to create opportunities to grow future “Engineering Heroes”
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Systems Engineering:
Critical to Program Success

Innovation, Speed, and Agility
http://www.acq.osd.mil/se


