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SAVI: a program addressing virtual systems integration
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Why SAVI?
The Need for Predictable Systems

Integration



System Complexity

Estimated Onboard SLOC Growth

Slope. 0.1778 Intercept. -338.5

Curve Implies SLOC doubles about every 4 years =\

299M
34M
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This line fit is pegged at 27.5 M SLOC
because the SLOC sizes for 2010 -
2020 are not affordable. The COCOMO
Il estimated costs to develop that much
soffware is in excess of $708

<= Straight line curve fit

= Boeing aircraft
= Airbus aircraft
<= Not affordable extrapolation
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Airbus data source: J. P. Potocki De Montalk,
“Computer Software in Civil Aircraft,” Sixth

Annual Conference on Software Assurance
(Compass ‘91), Gaithersburg, MD, June 24-27,1991
Boeing data source: J. J. Chilenski, 2008



Development Cost Growth

Errors discovered late in the product lifecycle

Relative cost to fix an error by development phase
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Reaching Limits of Traditional Methods

Dlntegration complexity will continue to increase
J Individual companies cannot solve it alone
Dlndustry cannot afford to solve it multiple times

JWe can’t afford not to solve it

A coordinated, industry-wide effort is needed to

solve this issue.




How Do We to Address This Issue?

Modeling

(But what exactly does that mean?)



How Does SAVI Approach Modeling?
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The Systems and the Supply Chain

OEM

Tier 1 Supplier

We should expect similar
structure in the tools and in
the processes employed in

their development.

Tier 2 Supplier
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Potential Model-Based Engineering Pitfalls

The Issues Potential Solution
Inconsistency between
developed analytical
models

Confidence that model
reflects implementation ‘
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Architecture-Centric (but Data-Friendly)
Engineering Approach
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How Will SAVI Work?

Requirements Verification/Validation

Design & Build Integration/Deployment
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How Will SAVI Work?
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How Will SAVI Work?
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When is SAVI used?
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Virtual Systems Integration
Uncovers Errors Earlier in Development

The Model Bus and

Model Repository are SAVI constructs that
enable...

Model Based Acquisition Environment
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SAVI Approach: Integrate, Then Build

dsAvi is

* A changed acquisition paradigm to facilitate systems
Integration
s+ Aresearch effort to define the standards and technologies
needed to effect virtual integration
s Built on the three-legged stool of
v"Model-Based
v Proof-Based
v Component-Based
s Structured/transformable data interfaces
* A global collaboration

SAVI is not

*» A software tool or a design tool
* A continuation of current system development practices




Proof-of-Concept (PoC) Objectives
JProduce a credible ROI estimate

. Define a roadmap for development of SAVI

J Develop a Proof-of-Concept Modeling environment:

*»Establish a prototype Model Bus

‘*»Establish a prototype Model Repository

“*Define a sample model that captures targeted
systems properties

“*Perform system analyses across multiple levels of
abstraction
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Proof-of-Concept Demonstration - (1/3)
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Proof-of-Concept Demonstration - (2/3)

JdThree Models (Tiers 1, 2, and 3) Analyzed

s Tier 1 (Aircraft level)
s Tier 2 (Aircraft system level)
s Tier 3 (Sub-system/LRU level)

l:lAnaIysis and Demonstration

** Propagated requirements and constraints from higher-
level model down to suppliers' lower-level models

** Verified lower-level models satisfy higher-level
requirements and constraints

. Evaluation Based on Quality Factors

«» Started with 19 (Criticality, Frequency, Difficulty, Cost,...)
+*Video demonstrations available



Proof-of-Concept Demonstration - (3/3)

O Did this PoC Demonstration show that SAVI methodology is
technically feasible?

UNAN]MOLUSTREST

 Core concepts were demonstrated on three different models, BUT...

» Scalability was not fully explored

» Open issues with Architecture Description Language (ADL)
that was used for the PoC (AADL in this case)
 Meets needs of all Use Cases?

o Full compatibility with DoDAF version 27?




Accomplishments
First Feasibility Demonstration Completed

JDocumented As-Is, To—Be Acquisition Models
d Proof-of-concept demonstrates SAVI technical feasibility

(JcCreated Road Map for this new paradigm

(JAnalysis shows favorable Retum on Investment (ROI)



Spiral Development Planned

 Technical Readiness Level (TRL) 9
SAVI
: ts Program
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Technology Demonstration Loops AFEs#60-67
SAVIv1.0
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SAV
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Questions?

Contacts:

Greg Pollari (319) 295-1629

Rockwell
Collins gmpollar@rockwellcollins.com

s*n-Tn Dr. Don Ward (254) 842-5021, (903) 818-3381
'i' SAVIPM@dishmail.net
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