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Risk-based Software 

Development Practices in CREATE 
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CREATE Core Software Development 

Risks

1.Misaligned requirements management 

2.Workflow management for distributed 

teams across the Services

3.Team communications across different 

security enclaves 

4.Testing  

5.Product support with limited resources 
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Software Development Practice Drivers

Notional Home Ground Chart for CREATE

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

The attributes of CREATE teams favor an Agile Development 

approach 

Development Environment Indicators
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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 Required Capabilities MG-06 Use-Cases

Mitigating Practice. Express requirements as use-cases in 

language that customers and developers share.

Risk 1: Misaligned Requirements 

Management

1 Established in 2008

Use-Cases promote a shared view of requirements
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Risk 1. Misaligned Requirements 

Management

Pilot ProjectsPilot Projects

Defense Engineering 

Workforce

CREATE-AV 

Developers

Annually execute between 4 

and 6 Pilot Projects to 

“shadow” acquisition programs 

engineering workflows– 60+ 

Pilots since 2008!

Pilots build bridges of trust and 

go deeper than product demos 

Mitigating Practice: Pursue Pilot Projects 
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Risk 1. Misaligned Requirements Management

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

.

Approved by 

CREATE AV Tech 

Advisory Board 

and BoD

5 – Identify HPC Analysis 

Capabilities required to 

improve AP WF’s

CREATE AV Planning Team=Senior Customer Engineers

• Mitigating Practice: Bring Senior Customer 

Engineers into the planning cycle for new 

processes/workflows

Example: CREATE-AV Planning Process for new 

Stakeholder Processes/workflows

This demonstrates that the product solves the customer’s problem and that it 

can be used  in the customer’s workflow
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Risk 2. Software Development 

Workflow for Distributed Teams

• Mitigating Practice: Balance flexible planning 

with milestone-based accountability. 

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 Micromanaged Milestone

CREATE

CREATE: An disciplined agile approach with the features of 

Milestone/Risk and Agile Workflow Management

Iterative, time-boxed, risk-driven

Disciplined Agile (DAD)
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Risk 2. Software Development Workflow for 

Distributed Teams 

The CREATE Approach—Disciplines Agile Development based on  

Scrum with Risk-based Milestones  

Our approach couples flexibility with accountability 
Figure after info@matrix-soft.org

Sprint

Next Annual Increment

In Product Roadmap

Annual Release

Annual 

CREATE 

Development 

Cycle

Beta milestone

Transition

Design reviews
“Inception” Phase

Release candidate

milestone
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Risk 2. Workflow Management for 

Distributed Teams

Annual releases guarantee meaningful progress 

during the fiscal year
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Risk 3. Communications across different

Security Enclaves

Mitigating Practice: Start with an extended view of the 

CREATE Product

Core: 
CREATE

executables

HPC Portal

DREN

DSRC Servers

Help customers see this

Developers focus on this

Ensure that Customers see the “whole” product
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Risk 3. Communications across 

different Security Enclaves 

Secure access without the installation of any software
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Risk 4: Software testing

Mitigating Practice: Implement a testing program 

compliant with National Research Council guidelines

6 levels of testing in CREATE -AV!

• Not just binary “yes” or “no”

• Customer view of testing

• Verifies satisfaction of use-

cases
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Risk 4: Software Testing

Mitigating Practice: Strive for continuous integration with 

automated regression tests for each commit

CREATE-RF Continuous Integration Platform

Discover problems before they are hard to fix
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Risk 5. Inadequate Product Support 

Mitigating Practice: Maximize the use of self-help and 
user forums in the support model.

Self-help scales as the user base grows
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How Well Has this Worked?

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
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• Over 1600 current user licenses
• Over 180 organizations across DoD/Gov’t, Industry, and Academia
• User organizations are split roughly 40% DoD/Gov’t, 50% Industry, 

10% Academia
• Impacting ~70 DoD programs of record and major S&T, T&E, and 

R&D efforts across the major warfare domains of Air, Sea, Land, and 
EM spectrum throughout the acquisition cycle

• Constant positive growth of user licenses since (~7% growth in the 
past 6 months)
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