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Issues

= These systems are huge!

= Extensive use of OO
patterns & software layering

= What are appropriate
abstractions for formal
reasoning?

= How can we help developers
write them?

= How to auto-generate
aspects?

= How can we configure
middleware?



Exanpl e DRE Systens

= Mission-control software for Boeing
military aircraft

= Boeing’s Bold Stroke Avionics
Middleware

= ...built on top of ACE/TAO RT CORBA

= Provided with an Open Experimental Platform (OEP) from Boeing
= a sanitized version of the real system
= 100,000+ lines of C++ code (including RT CORBA middleware)

= 50+ page document that outline development process and describe
challenge problems

= Must provide...

= tool-based solutions that can be applied by Boeing research team to
realistic systems

= solutions that fit within current development process, code base, etc.

= metrics for that allow Boeing research team to evaluate tool
performance and ease of use
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Themes
DRE Systems Component
in a CCM Development ...COTS/Industry standard
component models/frameworks
Framework , -
R —— ...Component developer’s activities
Scenario (interface & behavior specs) are
Specification centered at the CCM IDL level.
Scenario
Middleware AL
Library
Scenario

Deployment



MeS

Themes
DRE Systems Component |
in a CCM Development ...Specify and reason about
Framework component connections and
— dependencies independently of
Scenario middleware services
Specification
Scenario
Middleware Analysis
Library
Scenario

Deployment
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Themes
DRE Systems Component
in a CCM Development ...Choose particular middleware
Framework services and synthesize QoS
= 5 §jGYG attrlbUteS
Scenario ...Check invariants, dependencies,
Specification and temporal properties.
Scenario
Middleware AT
Library

Scenario
Deployment



DRE System Component
in a CCM Development
Framework
Scenario
Specification
Scenario
Middleware Analysis
Library
Scenario

Deployment

MeS

Themes

...Autogenerate configuration and

component container code for
chosen middleware services.

...Deploy based on deployment

parameters.
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component BMLazyActive {

provides ReadData outData;

uses ReadData inData;

publishes DataAvailable outDataAvailable; I
consumes DataAvailable inDataAvailable;

attribute LazyActiveMode dataStatus;
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component BMLazyActive {

provides ReadData outData;

uses ReadDatainData; - - - - _ _ _ _
publishes DataAvailable outDataAvailable;
consumes DataAvailable inDataAvailable:
attribute LazyActiveMode dataStatus;
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component BMLazyActive {
provides ReadData outData;

uses ReadData inData;

publishes DataAvailable outDataAvailable;
consumes DataAvailable inDataAvailable;

attribute LazyActiveMode dataStatus;

5,

+

dependencydefault
== none;

dependencies {

behavior {
if (mode==enabled) {
push outDataAvailable;

inDataAvailable else
o;tDataAvailable; }m

}

Dependency  Transition System

Annotations

Semantics

IDL Compiler
Component
Implementation
Stubs & Skeletons

Model Builder

Dependency Analysis
and
Model-checking Engine
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- Analysis algorithms
- Synthesis of QoS and real-time aspects
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Multiple mode-based views are automatically created and synchronized
through the design process.




ng | nfrastructure

= Infrastructure dedicated to event-based middleware

= Complete model derived from CCM IDL, component-
assembly description and annotations

= Model-checking for global system properties



"'d.'ﬂﬂn"" T
U nu.u.l-| # [ E———

Configuration Info

Transition
System
Specs

ety

RT CORBA Event Channel
System Components I




component BMLazyActive {
provides ReadData outData;

uses ReadData inData;

publishes DataAvailable outDataAvailable;
consumes DataAvailable inDataAvailable;

attribute LazyActiveMode dataStatus;

5,

+

dependencydefault
== none;

dependencies {

behavior {
if (mode==enabled) {
push outDataAvailable;

inDataAvailable else
o;tDataAvailable; }m

}

Dependency  Transition System

Annotations

Semantics

IDL Compiler
Component
Implementation
Stubs & Skeletons

Model Builder

Dependency Analysis
and
Model-checking Engine
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Strength of Verification
state-based (Y)
dependencies g

...only in mode Y

refinement

component transition 0 0
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n and Configurati on

= OpenCCM CCM IDL to Java compiler to component stub
and skeleton code generation

= XML files to container and middleware configuration
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system to include different Middleware services

middleware services




'

Scenario Analysis

ode infor mation

M ode-awar e
Event service

\

Synch_Module

de- awar e Event Serwv ce

BM Device
Monalithicl mpl

i e
e, comoreing|

1

Configured Event
Service




= Cadena: model-driven design and
Implementation of DRE systems

= Light-weight specifications

= Component assembly description forms
= Dependency analysis tools

= Model-check infrastructure

= Code generation and configuration
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