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CoCoME: Common Component Modeling Example

Context = Trading System

Supports functional aspects : Manage sales, order products, ..
etc.

Supports non function aspects : Manage Express Checkout,
Synchronization, RealTime Constraints ... etc.

Extra-functional properties based on statistics for typical German
super-markets
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CoCoME: A Single Cash Desk
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CoCoME: A single Store
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CoCoME: An Entreprise
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CoCoME: Provided Use Cases
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CoCoME: Component Modularization - TradingSystem
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CoCoME: Component Modularization - Inventory
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CoCoME: Component Modularization - CashDeskLine
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CoCoME: Component Modularization - Deployment System
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CoCoME in Fractal : Structural View
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CoCoME in Fractal : Behavioral View

1 A frame protocol is associated to each component
2 Frame protocol language used by FractalBPC :

P ::= !I.M↑
| ?I.M↓
| !I.M↓
| ?I.M↑
| ?I.M{P}
| !I.M{P}
| P+
| P∗
| P1|P2
| P1; P2
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CoCoME in Fractal : Behavioral View
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CoCoME in Fractal : Behavioral View
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CoCoME in Fractal : Deployment View

1 FractalRMI are used rather than Sun RMI
2 JMS are not used for implementing buses, they are replaced by

components routing messages
3 Deployment is described using FractalADL and implemented

using FractalRMI
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CoCoME in Fractal : Implementation View

1 The architecture is modeled using FractalGUI
2 The resulting model is extended by hand to integrate behavior

protocols
3 A tool is used to get the skeleton of the appliaction
4 The code of the CoCoME implementation is adapted and insered

to the corresponding components
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CoCoME in Fractal : Testing process

FracalBPC is used to check components communicates
behaviors

1 The GUI components are not considered for testing
2 Extra-functional proprieties are independently tested from the

functionality testing
3 The trading system is automatically lunched.
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CoCoME in Fractal : Testing Results
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SOFA is a Hierarchical Component Model

Each Component is defined by:
Frame : provided and required interfaces
Architecture : subcomponents and their interconnections

A Component has two parts :
Control part
Content part

Components are bound using connectors
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SOFA is defined by means of a Meta-Model
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SOFA is ADL-Based design
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SOFA 2.0 is A Microcomponent-Based Component Controller Model (1)
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SOFA 2.0 is A Microcomponent-Based Component Controller Model (2)
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SOFA 2.0 Supports Controllers Extensions Using Aspects
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SOFA 2.0 Supports Controllers Extensions Using Aspects
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SOFA 2.0 Supports Controllers Extensions Using Aspects
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SOFA 2.0 - Microcomponent Meta-Model
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SOFA 2.0 Supports Heterogeneous Deployment via First-Entity Class
Connectors (1)
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SOFA 2.0 Supports Heterogeneous Deployment via First-Entity Class
Connectors (2)
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SOFA 2.0 - Connector Architecture
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SOFA 2.0 - Formal Signature of ports on an element
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SOFA 2.0 - Interface adaptation and propagation through a connector
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SOFA 2.0 - Supports Dynamic Reconfiguration Only w.r.t Configuration
Patterns

1 Nested Factory Pattern

2 Removing Component Pattern
3 Utility Interface Pattern
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SOFA 2.0 - Structural View
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SOFA 2.0 - Behavioral View

SOFA 2.0 uses EBP to describe component’s behaviar :
Example :
(?i.open; (?i.read+?i.write)∗; ?i.close)|?ctrl.status∗
EBP supports types and local variable declarations
EBP supports switch and while statements
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SOFA 2.0 - Deployment View

SOFAnode distributed runtime environment is used for the
deployment issue.

SOFAnode = Repository + deployment docks

Connectors encapsulate middleware and support different
communication style.
SOFA Application lifecycle:

1 Defining primitive components or frame components by the
developer

2 Uploads them in the repository
3 Assembly process to construct component architectures
4 A deployer assigns components to docks, sets components

properties values and the control aspects to be applied in the
applications in the deplyment plan

5 Connectors are generated automatically
6 Launch the appliaction
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SOFA 2.0 - Verification and Analysis

Compliance both vertical and Horizontal via Promela. (EBP2PR)

Verification of Code against Frame Protocols via JPF tool.
Runtime Checking against Code
Performance Analysis
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rCOS : Refinement Calculus for Object oriented Systems

rCOS originally is designed to support only object oriented
systems

rCOS syntax is similar to that of Java

rCOS Semantics is based on Hoare’s theory

rCOS main feature is the object-oriented refinement
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rCOS Syntax



CoCoME Project Presentation CoCoME in Fractal CoCoME in SOFA CoCoME in rCOS

rCOS Semantics
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rCOS Refinement
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rCOS Component Model : Interface & interface inheritance
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rCOS Component Model : Method Hiding
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rCOS Component Model : Contract Definition
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rCOS Component Model : Composable Contracts
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rCOS Component Model : Reactive Contracts
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rCOS Component Model : Contract Definition
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rCOS Component Model : Contract Refinement
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rCOS Component Model : Removing Services
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rCOS Component Model : Component Definition
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rCOS Component Model : Example

A Component is defined by its interface and its contract :
Interface : I =< FDecl, MDecl >
Contract : Ctr =< I, Init, MSpec, Prot >

Example : Buffer Component
IBuffer =< buff : seq(Int), {put(in x : int), get(outy : int)} >
CtrBuffer =< IBuffer, InitBuffer, MSpecBuffer, ProtBuffer >
InitBuffer = |buff | = 0,
MSpecBuffer(put(in x : int)) = (` buff ′ =< x > •buff ),
MSpecBuffer(get(out y : int)) = (` buff ′ = tail(buff ) ∧ y′ = head(buff )),

ProtBuffer = (put, get) ∗+(put; (get; put)∗)
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rCOS Component Model : Component Composition Operators

Chaining operator :
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rCOS Component Model : Component Composition Operators

Disjoint Composition :
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rCOS Component Model : Component Composition Operators

Feedback :
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