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The SPEEDS Project

speeds

SPEculative and Exploratory Design in System‘s Engineering

SPEEDS is funded by the European Commission
under Contract IST-033471
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SPEEDS technological contribution

= “Fool-proof" representations of Systems [HRC: Heterogeneous
Rich Components].

= Formal technical analyses to verify compatibility, consistency, of
Systems [ADT; Analysis Design Techniques].

= Process Control/Monitoring Techniques to evaluate the
progress, maturity, of Systems Projects. [SDS; Speculative
Design and Seamless Access; Process Adviser].

" Integrated development with transparent access to information
and transfer of data between tools [Speeds Bus].
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,Heterogeneous Rich Components” — Objectives

= To provide a characterization of components of electronic
components

= supporting all phases, levels, and viewpoints of electronic system design

= Allowing complete re-use (across multiple platforms, across multiple
organizations, and/or as part of design libraries)

= Allowing characterization of allowed/assumed environments of component
(for all viewpoints)

= Basis for (de-facto) standardization, compatible with Autosar Component
Model

= As basis for tool-independent meta-model for capturing and
validating function networks

= Supporting semantic based integration of industry standard System & SW
design tools (UML, Matlab-Simulink/Stateflow, ASCET, ...)

= Supporting view-point specific and cross viewpoint requirement capturing,
modeling, analysis and design
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Heterogeneous Rich Component — HRC
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User‘s View:
COTS

modeling
tools
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HRC Meta-model

= Based on SysML

= Added Features
= Contracts (Assumption
= Various Viewpoints |
= Linking layers (Functional N¢
= Available as Standalone Meta-model or

s, Promise

= Heterogeneous Modelling o
= Integration of Design Tools

= Multiple Viewpoints (Functional, Real-Time, Safety, ...). .

" Analysis

= Functional and non-functir.)r}_;'! characteristics

= Interaction between viewpoints -

= Design Space Exploration
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Distributed Networked Computing Platform
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Distributed Networked Computing Platform
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- Development Process
- Tools
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Different IMA Topologies

served. Confidential and proprietary document.

AFDX Cabin Network
bc

CPM centralized — IOMs/ RDCs per section @

ARTIST2 meeting on Integrated Modular Avionics November 2007 Page 12 AIRBUS

© AIRBUS DEUTSCHLAND GMBH. All rights re:




A380 IMA — Development Process Aspects

* Classification of Configuration Parameter (Module, Global, Local).
* Hardware/OS specific configuration parameter.

* Manual assignment of resources supported by databases.
* Automated tool-chain to produce the load. Module Supplier A

Function Supplier 1 Module Supplier B
Function Supplier 2
Function Supplier 3
Module Integrator
ADCN & IMA

Information & Data Flow ATA 42-10 IMA
for one Module Type
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Specification architecture & validation
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Needed Improvements of Development Process

* Ubiquitous seamless model-based design access

» hiding heterogeneity and semantic diversity of representations and
methods, and

» providing a design-centric access to all design activities.
* During all design phases, process steps must be guided by an

estimation how far overall requirements (e.g. safety, costs) are fulfilled.
This “speculative” design can be based on HRC analysis methods.

* High flexibility and robustness with respect to late changes and
overlapping design activities.

* More guidance and tool support is required for systematic and
structured:
» system requirements analysis
» system concept evaluation
» system design & system equipment specification
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Rich Component Models — RCM — with Contracts
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RCM-based Process for a Single Function

Formalized Communication btw. OEM and Supplier:
v'Concept and Definition Phases (new System policy)

v'Functional System
Definition
v'Non-functional aspects

v'Use of design
assumptions
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Specification Documents:

FRD / TLSRD
(Top Level System Req.)

|

SRD ATA XX
(System Req. Document)

SDD / SID ATA XX
(System Description /

Interfaces)

PTS =
(Equipment XX) )
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Formal Specifications
by HRCs:

A/C System
Black-box Model

—=—=___| Contracts
(A, P)

AJ/C System
White-box Model
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Alignment of IMA and System Specifications

* Integrated Performance & Resources
Model based on Contracts.
/ Abstract \ e Evaluation and optimization of

Fkt. A different IMA architectures.

Integrated / \

B IMA Model Optimization

Abstract & Resources

Fkt. C it |
"o IMA
Configuration
Abstract v
IMA i
Aircraft :
\ Platform / \ Architecture | Evaluatlcy
<Requirements Design >
)
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RCM for IMA development — Overview

Requirements

Contracts |
(A, P)

......
Intisty:  Unspecived or
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RCM for IMA development — Requirements Model

System Red System Green System Blue

Contracts |
(A, P)

Vertical Assumptions

Contracts
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Contracts
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RCM for IMA development — Architecture Analysis

System Red

System Green

B

Analysis and
Evaluation of
possible
architectures and

Ar
Laver

itectural

mappings
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served. Confidential and proprietary document.

© AIRBUS DEUTSCHLAND GMBH. All rights re:

RCM for IMA develop. — Architecture Optimization

Function net

i
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modules
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RCM for IMA develop. — Contract Decomposition

Requirements

Contracts

--=P " Assm: ...
Promise:

,Local End-to-
End Deadlines*”

FanchonarCayer

Intaly: Unspected or
erimatons based on experiences

Decomposition

with local
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decisions
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Layer
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RCM for IMA development — Overview

Requirements

Contracts |
(A, P)

......
Intisty:  Unspecived or
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System Design on IMA — looking ahead

SPEEDS Methodology supports:

* Formal system specifications
including non-functional aspects.

* Early identification of errors in the

specification due to formal analysis.

*  Multi-System Integration in early
phases based on contracts.

* Increased transparency of system
functionality during implementation
at the supplier.
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© AIRBUS DEUTSCHLAND GMBH. All rights reserved.
Confidential and proprietary document.

This document and all information contained herein is the sole
property of AIRBUS DEUTSCHLAND GMBH. No intellectual
property rights are granted by the delivery of this document or
the disclosure of its content. This document shall not be
reproduced or disclosed to a third party without the express
written consent of AIRBUS DEUTSCHLAND GMBH. This
document and its content shall not be used for any purpose
other than that for which it is supplied.

The statements made herein do not constitute an offer. They
are based on the mentioned assumptions and are expressed
in good faith. Where the supporting grounds for these
statements are not shown, AIRBUS DEUTSCHLAND GMBH
will be pleased to explain the basis thereof.

AIRBUS, its logo, A300, A310, A318, A319, A320, A321,
A330, A340, A350, A380, A400M are registered trademarks.
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