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Optimising HW-SW
co-design flows

to speed innovative electronics

product development

Twins addresses co-design

— hardware and software integra-
tion — problems in electronics
product development. It is
tackling several areas of co-
design: requirement engineering,
architectural design, life cycle
and configuration management
and testing. These will jointly
lead to the Twins platform for
design integration and validation.
Taking an interdisciplinary
approach and creating co-design
system flow, techniques and tools
will improve complex distributed
and real-time embedded systems
in the automotive, aerospace,
copier and printer, power supply,
telecommunications and elec-
tronics industries. The resulting
methodologies will enable faster
and lower cost development of
highly innovative components.

With the rapid growth of electronics
products in everyday life, develop-
ment of the design flow for co-
design becomes more and more
important. Although different

disciplines are closely linked in the
end products, the development of
electronics components is often

a sequence of mono-disciplinary
processes. Typically, the mechan-
ical part is designed first, then the
hardware infrastructure fixed and,
finally, the embedded software
developed. This way of developing
electronics products creates
problems above all for software
engineers.

Tough competition to European
electronics product manufacturers
from North America and Asia

has led to demanding lead-time
requirements. Therefore, a tool-
supported seamless co-design flow
for both hardware and software
must be established to improve for
example system verification and
validation.

Designing complex products
The general goal of Twins is to
design, implement and trial better
HW/SW engineering and manage-
ment methods, techniques and
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tools by improving co-specification
and allocation requirements, co-
optimising HW/SW architectures,
improving life-cycle and config-
uration management of evolving
products and components, and
adapting techniques for automatic
generation of tests for multi-
disciplinary products.

To achieve this, Twins is addressing

four areas of co-design:

1. Requirements engineering
— deriving needs from text
documents and translating them
into formal requirements;

2. Software/hardware
architecture design and co-
optimisation using simulation
and emulation techniques;

3. Life-cycle and configuration
management of evolving
products and hardware or
software components; and

4. Improving testing of multi-
disciplinary products by
providing a system able to
run tests based on HW/SW
simulation to detect problems
early in the life cycle.

Results of Twins will benefit both
electronic manufacturers looking
to improve co-design processes
for the hardware and embedded
software in their products, and
quality assurance providers by
increasing and improving verifi-
cation and validation services to
embedded software manufacturers,
supported by solutions developed
with the latest technologies.

Improving competitiveness

The Twins project should help
improve the competitiveness of
European industry by providing

a platform to design new, higher
quality electronic components with
a growing number of innovative and
individual functions faster and more
effectively, reducing the number of
redesign loops and providing tech-

niques for testing and verification of

the whole HW/SW system.

The resulting platform will support
simulation at different levels

of development: animation of
requirements and design models,

driven by test cases or piloted

by the user; joint simulation of
software and hardware components
to cycle-level accuracy in order to
test satisfaction of functional and
non-functional requirements; and
software simulation combined with
hardware emulation for speed.

This will involve crossing many

technical barriers, including:

+ Common modelling of both
hardware and software
components, encouraging a
dialogue between hardware and
software experts and enabling
irreversible design decisions to
be delayed as long as possible;

» Support for the formalisation
of both hardware and software
requirements, and for the
derivation of design models
respecting requirements;

* Integration of tools for model
animation, hardware and
software simulation/emulation
and automatic test generation
to enable early detection of
design errors and avoid slow
and expensive manual crafting
of test cases; and

* Definition of reusable hardware
components facilitated by
common modelling of both
software and hardware.
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ITEA - Information Technology
for European Advancement -

is an eight-year strategic
pan-European programme for
pre-competitive research and
development in embedded and
distributed software. Our work
has major impact on government,
academia and business.

ITEA was established in 1999
as a EUREKA strategic cluster
programme. We support
coordinated national funding
submissions, providing the link
between those who provide
finance, technology and
software engineering. We issue
annual Calls for Projects,
evaluate projects, and help
bring research partners
together. We are a prominent
player in European software
development with some 10,000
person-years of R&D invested
in the programme so far.

ITEA-labelled projects build
crucial middleware and prepare
standards, laying the foundations
for the next generation of
products, systems, appliances
and services. Our projects are
industry-driven initiatives,
involving complementary R&D
from at least two companies in
two countries. Our programme
is open to partners from large
industrial companies, small and
medium-sized enterprises (SMEs)
as well as public research
institutes and universities.
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