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The Problem
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The ESPADON Methodology

• Risk driven development life cycle
• « Model Year » approach
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• Support for:
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- cost performance trade off
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The ESPADON Methodology
Phase 1:
Analysis and Selection of the requirements
allocated to SP Subsystem

GO/NO GO

Phase 2:
Definition of SP Subsystem

Phase 4:
Validation of SP
Subsystem

Phase 3:
Development
of SP Subsystem

Example of risk:
Real time performance

Example of risk:
SP algorithms, ...

SP Functional definition

Computer
architecture

choice

Simulation

Example of risk:
Computing power

Functional
modelling

Example of risk:
Software development

SP production

Refinement of
architecture choice

Mapping
description

Hardware/Software
description

Placement
of functions

Development of
performance model

Software/Hardware
development
(synthesis)

Production
Integration

Choice
validation

Validation
of performance model

Validation
of virtual prototype

Validation of
manufactured computer

INCREASING LEVEL OF REFINEMENT

Spiral Model
Representation

• Risk driven development life cycle
• « Model Year » approach
• Reuse and capitalisation
• Support for:

- traceability
- cost performance trade off
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R.P. Development Process: Outline

REUSED HW or SW
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SOFTWARE DEVELOP,
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signal processing
functions

control functions
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FUNCTIONAL
DESIGN

ARCHITECTURAL
DESIGN

CUSTOM HW or SW
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EDE Tools Selected - Rapid Prototyping

Requirements Analysis
(RDD100, DOORS)
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• Algorithm
Prototyping

• Libraries
• Standards

• Functional Design

• Architectural Design

• Implementation
(Rapid Prototyping)

EDE
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Benchmark Overview

☛ Objectives (using representative Signal Processing Apps)
• Evaluate and demonstrate ESPADON Design Process

☛ Metrics
• Measure performance w.r.t. project goals:

- product lifecycle cost/time, improvement of product quality

• Categorisation:
- Principal and supporting metrics
- Tool-oriented process metrics
- Application Complexity metrics
- Product complexity metrics
- Product Performance metrics

☛ Applications
• Applied to both a Sonar and Radar Beamformer Applications
• Implemented on Mercury, “Europro” and SKY platforms

- demonstrates independence of methodology / target
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Radar Benchmark
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• Dashed lines and blocks were not implemented.
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Design & Development

Radar - Effort
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Radar - Effort
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Radar - Design Complexity
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Sonar benchmark
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Sonar - Effort
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Sonar - Effort

2%

85%

5% 8%

Planning
Functional Design
Architecture Design

Specification



Gedae User Conference, 5/6 March 2003,  p17"© BAE SYSTEMS, THALES, MBDA 2002. All rights reserved."

Sonar - Complexity (Adaptive)
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Productivity Improvements

☛ With respect to existing developments/estimates
☛ Radar

- Improvement Factor 1.4
- Significant development of Ptolemy tool
- Real-time performance met (primarily latency)

☛ Sonar
• Conventional Beamformer

- Improvement Factor 16
• Fully Understood Specification, Simple Capability Requirement

• Adaptive Beamformer
- Improvement Factor 2.4

• Significant Algorithm  Development / Test
• Development of Application Capability (Specification)

- Design & Implementation Faults
• reduced by a factor of 7.9
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Conclusions

ESPADON has:

☛ Defined a Methodology for SP applications
☛ Performed studies of supporting technologies
☛ Identified current best of class tools

• Rapid & Virtual Prototyping
☛ Created a design environment

• integration of best of class tools

☛ Proven lifecycle improvements through:
Two RP benchmarking activities

Sonar - improvement factors of between 2.4 and 16
Radar - improvement factor of 1.4

Independent benchmark (AMS) - Radar
• improvement factor of 2.6
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Contact Information

Ian Alston & Bob Madahar

BAE SYSTEMS Advanced Technology Centre
West Hanningfield Rd, Gt. Baddow,

Chelmsford, CM2 8HN, UK
ian.alston, bob.madahar@baesystems.com

Tel:  +44 1245 242195, …2262
Fax:  +44 1245 242124

Useful References:
• ESPADON, http://www.espadon.org/
• GEDAE, http://www.gedae.com/
• Ptolemy, http://ptolemy.eecs.berkeley.edu/
• Matlab, http://www. mathworks.co.uk/
• VSIPL, http://www.vsip.org/
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