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Potential Tool and Technology Candidate

Contact Information
Name of Tool/Technology:
 COMMENTS  \* FirstCap  \* MERGEFORMAT  Architectural Analysis and Design Language (AADL)
Name of Technology Provider:
SEI (Software Engineering Institute)

Primary Point of Contact (PPC):
Dr David P. Gluch
PPC Phone No.:
(386) 226-6455               

PPC e-mail:
dpg@sei.cmu.edu or david.gluch@erau.edu
Alternate Contact Name (APC):
Kurt Woodham
APC Phone No.:
(757) 644-5807
APC e-mail:
Kurt.Woodham@L-3Com.com
Technology Provider Website:
http://www.aadl.info
Technology Provider Address:
Software Engineering Institute, Customer Relations 
                                                            4500 Fifth Avenue Pittsburgh, PA 15213-2612

Tel. (412) 268-5800; Fax: (412) 268-6257
Tool/Technology Details

Description of Tool/Technology:
Existing AADL and supporting open-source tool (OSATE) support precise modelling and analysis of real-time embedded software architectures.  Research products provide a framework for utilizing AADL/OSATE in assurance environment: both within development (V&V) and independent (IV&V) contexts.
Commercial or Research Derived:
Research
Associated Program:


Potential Benefits:
Models can be defined at various levels of abstraction, supporting model development and analysis early in the development life-cycle and identifying issues that might otherwise go undetected until integration and test.  Models are then refined as additional system details become known – supporting greater levels of analysis fidelity as the project matures.  Research-produced analysis framework supports early and iterative analysis views relevant to real-time architecture concerns (end-to-end latency, jitter, execution flow).  Recent additions to AADL support behavioural analysis
Supported Platforms:
The toolset operates in eclipse framework, so it is compatible with any host system running eclipse
Required Inputs:
Architecture descriptions, real-time performance requirement/goals
Outputs Produced:
Analysis products (latency, jitter, processor utilization, etc.) - including specific identification of system configurations or conditions where property constraints are violated.  Analysis framework provides definition of intermediate analysis products supporting process flow.
Maturity Level

Applied to Real Problems? 
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 
 

If Yes, Level of Success Achieved:
Initial (2006) study demonstrated that ISS Guidance and Control Stage Test (integration) issue could have been readily identified via abstract latency model early in development lifecycle.  First year of current effort (2007) utilized AADL to study an architecture framework under development by JPL (Mission Data System – MDS).  Second year (2008) will continue to elaborate the MDS modelling – supporting current development of the system at JPL.
Already in Use within NASA?
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If Yes, at what center(s):
     
Support

User/Ref. Documentation Available:
Yes
Phone Support Available:
Yes
Is Tool/Technology Developer willing to support infusion effort? Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

(Note: Current research team includes author of AADL, experts in application of AADL to architecture analysis, and in-place JPL teammates who are experts in software architecture definition.)

Licensing

Is Tool/Technology Provider willing to provide Evaluation Copy for extended period of time? Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

(Note: tool is open source; process framework will be a public domain product of the current research)

Other Information
References to relevant technical papers and URL for this product or its parent:
http://sarpresults.ivv.nasa.gov/ViewResearch/99.jsp
Research product objective: (Select all that apply) 


 FORMCHECKBOX 
  Tool 

 FORMCHECKBOX 
  Method or Technique 

 FORMCHECKBOX 
  Process 

 FORMCHECKBOX 
  Other (Please specify)


     
Description of research product objective:  

Develop process framework for using SAE AADL to support V&V and IV&V, and facilitate adoption of framework within development organizations and NASA IV&V Facility
What differentiates the research product from related research and from commercially-available products? 
This research focuses on leveraging an existing technology to develop a comprehensive analysis framework for embedded software architectures.  We are not aware of another effort to focus on V&V/IV&V assurance activities.
Target application domain type: 

 FORMCHECKBOX 
  Autonomous Systems 

 FORMCHECKBOX 
  AI other than Robotics 

 FORMCHECKBOX 
  Business Automated Data Processing 

 FORMCHECKBOX 
  Collaboration 

 FORMCHECKBOX 
  Command and Control 

 FORMCHECKBOX 
  Communications 

 FORMCHECKBOX 
  Diagnosis 

 FORMCHECKBOX 
  Multi-Agent 

 FORMCHECKBOX 
  Multi-Threaded 

 FORMCHECKBOX 
  Navigation / Guidance 

 FORMCHECKBOX 
  Real-Time 

 FORMCHECKBOX 
  Robotics 

 FORMCHECKBOX 
  Scientific 

 FORMCHECKBOX 
  Security 

 FORMCHECKBOX 
  Software Development Tools (Tools for building tools) 

 FORMCHECKBOX 
  Other (Specify)

Closed-loop control systems
Target software engineering areas: 
 FORMCHECKBOX 
  Project Management including tool selection

 FORMCHECKBOX 
  Measurement of software artifacts

 FORMCHECKBOX 
  Requirements

 FORMCHECKBOX 
  Specification 

 FORMCHECKBOX 
  Design 

 FORMCHECKBOX 
  Implementation 

 FORMCHECKBOX 
  Maintenance 

 FORMCHECKBOX 
  Process Management 

 FORMCHECKBOX 
  Configuration Management 

 FORMCHECKBOX 
  QA 

 FORMCHECKBOX 
  Safety 

 FORMCHECKBOX 
  V & V 

 FORMCHECKBOX 
  Other (Specify)  


Test definition and test results prediction
What are the key characteristics of a target application that determine the applicability (or not) of the research?

Focuses on modelling and analysis of real-time, multi-threaded, embedded software architecture
What does a software development project need to do to make use of the research product? 
Pursue AADL/OSATE training from SEI.  Develop analysis objectives and corresponding analysis models using framework.

What kind of support does a software development project need to make use of the research? 

We will need to support the projects definition of analysis objectives, development of initial component database, and initial analysis execution.  AADL is a powerful analysis technology that will require significant ramp-up by the development project.


What do you think is a viable tech infusion strategy for users within NASA? 
Our group contains the main architect of the AADL specification and experts in software architecture modelling and analysis. I believe that we could arrange adaptable support and monitoring relationships with development/IV&V organizations.
