
1 © 2015 Lockheed Martin Corporation. All Rights Reserved 

Phoenix Integration and the Skunk Works® 
A History of Success, A Path to the Future 

Clif Davies 
Senior Staff Aeronautical Engineer 

Conceptual Design Tools & Process Lead 

4/14/15 



2 © 2015 Lockheed Martin Corporation. All Rights Reserved 

Skunk Works® Position Within The Corporation 
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Presentation Notes
Marillyn Hewson takes the helm of LM Corporation.  With the splitting up of Electronic Systems, LM now has 5 major core business lines with Mission Systems and Training and Missiles and Fire Control being added.  Skunk Works (Advanced Development Programs) is part of Aeronautics.  

100 years 
After years as an exhibition pilot and several close calls, Allan Lockheed believed by 1912 that he knew enough to design and build a better aircraft than the ones he had been flying. He and his brother Malcolm proceeded to do exactly that—and more. Their first aircraft was the biggest seaplane in the United States at the time, and they turned it into a commercial success. By June 15, 1913, the Model G Hydro-Aeroplane was ready for a test flight. Allan revved up the engine, pushed the throttle, taxied out onto San Francisco Bay, and the first Lockheed aircraft lifted off and started climbing. “He [Malcolm] was yelling on the ground and I was yelling in the airplane,” said Allan. “We’d worked two years on that machine and missed some meals to make it—but it flew and it flew good.” Allan circled back to pick up Malcolm and made two more thrilling 20-minute flights, cruising at an altitude of 300 feet and a speed of 51 mph.

In 1912, Glenn Martin set out to break the distance record for flight across open water, setting his sights on Catalina Island, 30 miles from the mainland. On May 10, he guided his team as they mounted a pontoon beneath a Martin Model 12 aircraft, and despite ominous cloud cover, took off from Newport Bay for Catalina. After a quick wave to his parents and colleagues on the dock, Martin climbed to an estimated 4,000 feet. As he approached 30 minutes in-flight, his compass work impeccable, he broke out of the cloud cover to find Catalina’s Avalon Bay directly in front of him.
International acclaim soon followed, and so too did the formal incorporation of the Glenn L. Martin Company, on August 16, 1912
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Who We Are 

Marietta Fort Worth 

Skunk Works/Advanced Development Programs  

Orlando Carvalho 
EVP, Aeronautics 

Rob Weiss 
EVP & GM, ADP 

Steve Justice 
Director, Advanced 
Program Pursuits 

Greg Ulmer 
VP, ADP Operations & 
Production Programs 

James Dorrell 
VP, Program & 

Technology Integration 

Special 
Program 

Major 
Program UCLASS 

Jack O’Banion 
VP, Strategy & Customer 

Requirements 
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Improvements & Derivatives of 
Existing Products 

Skunk Works® – What We Do 

Leveraging Investments in Game 
Changing Technologies 

Winning and Prototyping New Programs 

Development & Fielding Of Special 
Mission Aircraft To Meet Urgent 
National Needs 
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Wide Range of Advanced Programs 
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Early, Driven Partnership 
• Problems we were trying 

to solve drove product 
development 

• Unique Designs 

Phoenix Int. product 
capabilities enabled our 
unique solutions 
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First Phoenix RCD Presentation - 2004 

• Partnership started 1998 
• First Contract in 1999 
• First Program Implementation late ’90’s 
• First Win! 

• Started Pre-Model Center 1.0 
• Basic Analysis Server 
• Wrapping FORTRAN codes 
• File Wrappers 
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RCD Program Deployments 

ADP Deployments 

•Stability 
Issues 

•Scalability 
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WALRUS Example 

• Environment 
• Geometry 
• Landing System 
• VMS 
• Subsystems 
• Structure 
• Aerodynamics 
• Propulsion 
• Power 

Requirements 
• Total Mass 
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ADP Customizations 

• Scripts 
• Wrappers 
• Plug-ins 
• COM applications 
• CAD Integrations 

 

1998 2015 

50+ 

Unclassified 

Programs 
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Expanding Dimensions, Disciplines, and Fidelity 

Discipline and model 
complexity growing quickly! 
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Modelcenter Process Changes – ESAVE Program 
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ESAVE MDO Approach: RSM-Based Optimization 



14 © 2015 Lockheed Martin Corporation. All Rights Reserved 

Changing MDAO Process 

Standard 

Planning Dev Trades Setup 

MDO 

Problem Formulation 
Hi-Fi Processes 
HPC Planning 
Test Planning 

Hi-Fi Development 
RSM Development 
Offline Execution 
Physical Testing 

Hi-Fi Integration 
RSM Integration 
Data Reduction 

Visualization 
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USA DoD Customer Directions 

• Bend The Cost Curve 
• Better Buying Power 3.0 
• Own The Technical Baseline 
• Modular Open System Architecture 
• Digital System Model 
• Digital Thread 
• Engineered Resilient Systems 

– CREATE 
– HPC.mil 

• Joint Security Implementation Guide 

Model and Data Exchange 
Methods and Standards 
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Where is ADP Going With Phoenix/MDAO 

• Model Discipline Growth 
– Increased model complexity 
– Increased DV’s, constraints and objective functions 
– RSM methodology 

• High Performance Computing 
– Higher fidelity earlier in programs 
– New Physics 
– Increased discipline coverage 

• Pervasive MDOA 
– Web based MDAO 
– Server/Cluster based computing 
– Service/Agent based computing 
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Questions? 
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