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Program Management in CREATE

If you were starting a new 

- distributed, 

- physics-based, 

- system-of-systems 

- HPC-capable 

DoD software development project 

How would you manage 

it for long-term success? 

…based on the CREATE experience 
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Program Management in CREATE

Why should you have 

confidence in the staying 

power of CREATE?
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Start by Recognizing that Software 

Development is a Risky Enterprise

Robbins Survey (51% “unsuccessful”)

Conference Board  Report(40% “fail” within a year)

KPMG Canada (61% “failed)

Chaos Report (only 16.2% on-time, on-budget)

OASIG Study (7 of 10 “fail”)

Gov’t Software: A Legacy of Risk Management Failure!
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Examples of Failure Similar to CREATE

CREATE-Scale Project Cancelled

• DOE ASCI (Multi-Physics, HPC) < 50% Success
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CREATE Core Risks

1. Complex Physics (Integrated Multi-Scale, Multi-Physics)

2. Complex Computing (networks, security, architectures)

3. Complex Development Organizations (Distributed)

4. Complex Customers (Multi-Service, Multi-Community)

10 Core Risks Identified in 2008
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CREATE Risk Management Principles
Addressing the Core Risks
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The CREATE Approach: Principles to 

Practices to Mitigate Risk

“Principles” translated into shared “Practices”, as opposed to 

“Processes”, best fit the need for flexibility for CREATE 

operating within the three Armed Services

Notional Home Ground Chart for CREATE

after Boehm, Using Risk to Balance Agile and Plan-Driven Methods, IEEE Computer Society, 2003

Personnel Experience

Requirements 

Dynamism

Team  Size

Criticality



High

Large



High

Low Competency





Culture

High dependence on 

order

Development Environment Indicators
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Risk 1: Challenge of developing new, 

innovative software within the DoD 

Program Management structure

• Mitigating Practice: Strive for flexible execution 

with risk-mitigating milestones

CMMI Process Improvement

after Boehm, “Getting Ready for Agile Methods with Care”, IEEE Software, 2002

CMMI Software MethodsAgile Methods 

Example: SpiralCMMI Level II Practices



Or Hero? 

Hacker Scrum Adaptive Methods
Milestone/

Risk
Milestone/

Plan
Micro-managed 

Milestone

CREATE

Disciplined Agile

CREATE Development Approach: A Disciplined Agile 

Workflow Management Approach based on Scrum
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Risk 2: Loss of credibility 
due to software defects or inaccuracies 

Mitigating Practice: Implement a testing program compliant with 

National Research Council Guidelines; strive for continuous 

integration with automated regression tests for each commit, and 

test coverage measurements

CREATE-RF Continuous Integration Platform

Discover problems before they are hard to fix

Regression testing after 

every commit

Test servers
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Risk 3: Difficulty building software teams

under DoD constraints

• Mitigating Practice: Identify a principal developer within customer

organizations (in CREATE’s case, the Services)

• Mitigating Practice: Recruit lean (5 -15 member) development teams 

lead by technical experts (typically from the DoD S&T community)

CREATE Product Teams 
Create Program Associate Director

Integrated Hydro 

Design Environment

NSWC, Carderock

Kestrel
46th Test Wing, Eglin 

AFB
Quality Assurance

NAVAIR, Patuxent 

River
Helios

Army AFDD, Ames

Genesis-DESIGN

HPCMP

Ships  
Project Manager

HPCMP, Lorton

Air Vehicles 
Project Manager

HPCMP, Lorton

RF Antennas 

Project
Sensors Directorate, 

AFRL, WPAFB

SENTRi

Sensors Directorate, 

AFRL, WPAFB

Mesh & 

Geometry
Capstone

Project Manager

Navy NRL

Ground 

Vehicles 
Project Manager

Mercury

ERDC

MAT

TARDEC

NavyFOAM

NSWC, Carderock

Navy Enhanced 

Sierra Mechanics

NSWC,

Carderock
Rapid Ship Design Environment

NSWC, Carderock
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Risk 4. Funding Reductions

• Mitigating Practice: Reach out to the customer 

with Pilot Projects that demonstrate value

1 – Identify Key 

Acquisition Processes 

(AP’s)
2 – Identify 

Products of AP’s

3 – Breakdown AP 

Workflows (WF’s)

4 – Identify HPC 

Insertion Points into 

WF’s

6 – Prioritize and 

Group analysis 

capabilities

7 – Select Groups that represent 

greatest impacts to acquisition for 

HPC software development under 

CREATE-AV

8 – Build 

mechanisms for 

CREATE-AV 

software to impact 

targeted AP’s

Updated 

annually.

AV Planning Team=Senior Customer Engineers

Approved by BoD

5 – Identify HPC 

Analysis Capabilities 

required to improve 

AP WF’s

This helps demonstrate value and promotes customer commitment
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Risk 5: Difficult program coordination
in an environment of diverse management cultures—especially security-related

• Mitigating Practice: Establish browser 

access to CREATE software and support

Secure access without downloading software

• 2-factor authentication

• Encryption in transit and at rest

• Separate subnet

• Single-sign-on
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ID Description 

MG-00 Import Externally Generated Geometry (CAD, IGES, STEP) 

MG-01 Create Parameterized Geometry 

MG-02 Support Dependency-Based Associative Modeling 

MG-03 Repair Externally Generated (eg CAD) Geometry  

MG-04 Support De-featuring and Idealization of Geometry 

MG-05 Provide Robust Surface Meshing Algorithms 

MG-06 Provide Robust Volume Meshing Algorithms 

MG-07 Provide Geometry-based Mesh Generation and Adaption 

MG-08 Support Multi-scale Models 

MG-09 Support Legacy Component Integration 

MG-10 Support Analysis Model Attribution 

MG-11 Provide Accurate and Scalable Runtime Geometry Access 

MG-12 Core Framework (Internal requirements to support all of the 

above) 
 

CREATE-Capstone Foundational1

Capability Requirements MG-06 Use-Cases

Mitigating Practice. Express requirements as 

use-cases in language that customers and 

developers both understand.

Risk 6: Requirements creep and product 

relevancy

1 Established in 2008

The focus is on shared understanding of requirements
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Risk 7: Anticipating and responding to 

rapidly changing HPC environments

Mitigating Practice:  Ensure that the CREATE program 

maintains an awareness of evolving state of the art in high

performance computing

Example: CREATE Technology Partnerships with SNL
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Risk 8: Loss of sponsor support 
due to frequent turnover of senior DoD personnel

F-15 SA/DB-110 B-52

DDG-1000 CVN-78 Class Columbia SSBN LX(R)

Aerostar & Raven UAVs F/A-18 E/F/G E-2D

UH-60 CH-47 (ACRB) Guided Airdrop 
(RDECOM)

V-22

Strategic Airlift CP&A A-10

N
A

V
A

IR
N

A
V

SE
A

A
R

M
Y/

U
SM

C

• Mitigating Practice:  Continually reach out to new senior-

and middle-level members of the DoD acquisition 

engineering community.

Examples of Outreach:

• 3 BAAs or CRADAs

• 60+ CREATE Pilot Projects

• Dozens of training courses

• 100’s of technical articles( 45+ in 2016 alone)
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Risk 9: Loss of control of IP rights

• Mitigating Practice:  Require a standard software distribution

agreement (a license for use).

• Practice:  Acquire the necessary rights 

(DFARs) in contracts and licenses.
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Risk 10: Supporting CREATE users
without impacting product development

• Mitigating Practice: Look for scalable self-help solutions, 

like Web Forums     

	

0

500

1000

1500

2000

User	Forum	Threads Total	User	Forum	
Posts

2012

2015

AV Web Forum Use
(scales with the user base)
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CREATE Program Management

What has made it work?

• Leadership beyond program management

• Balance between developer freedom and responsibility

• Embedded in CREATE’s primary customer organizations

• Customer-defined use-cases

• Frequent product releases

• Browser-based access and Customer Forums
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