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SIMDAT Project

Grids for Industrial Product Development

Distributed virtual product development enables improved product
quality and faster time to market while reducing costs and risks. It is,
however, a complex task: data and processes have to be shared and
integrated among departments and locations of a company, between
different disciplines or across all partners participating in a product
development effort. At the same time, information that is confidential
to a party must be protected. Grid technology promises to reduce this
complexity substantially.

The SIMDAT project takes industrial product and process development
forward by introducing advanced Grid technology in the automotive,
aerospace, pharmaceutical and meteorological verticals. The results of
SIMDAT will facilitate the transition of other industrial areas to Grid
technologies.

Target users/sectors in business and society

SIMDAT targets end-users in industry and services sectors that consider

using Grid technology. In particular, it addresses companies and their

suppliers and consultants that want to:

* share andintegrate data and processes among distributed departments
and locations or across external partners

* establish collaboration between different disciplines

* integrate and correlate design, simulation and physical tests

SIMDAT has received research funding of the European Commission under
the Information Society Technologies Programme (IST), contract number
ISF2004-511438. Maximum Community contribution to project: | | Mio
Euro, Project start: | September 2004, Duration: 48 months, Partners
involved: 27. The project is co-ordinated by the Fraunhofer Institute SCAI in
Sankt Augustin, Germany.



SIMDAT Aerospace Activity Benefits @

Aerospace partners from the European SIMDAT project are proving how Grid
middleware can be seamlessly integrated into engineering applications

A new breakthrough in software integration is giving increased [
computing power to aerospace engineers as a result of a successful
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Using the combination of services available the aerospace partners

joint programme between the SIMDAT partners BAE Systems, EADS

have set up a virtual organisation (VO) offering a multidisciplinary g ‘
optimisation service provided by sites located across Europe. ; 7 i & -4

“The benefit of this approach is that the engineer does not have to 23

know that the service is being provided by a Grid site, to them it is Computational fluid dynamics (CFD) results for complex aircraft geometry
the functionality that is important not the [T says Michael Turner of

BAE Systems, Advanced Technology Centre, it demonstrates that

organisations do not have to change their tools and processes to take

advantage of Grid".

And Guillaume Alleon from EADS Innovation Works adds: "With these
tools, we are creating faster processes that are capturing our knowledge
and allowing greater collaboration between different groups dispersed
all over the world.”



SIMDAT Aerospace Activity Benefits

Challenges

The aerospace industry deals with highly complex products that have
data creation, management and curation requirements that span
hundreds of collaborating organisations over a 50-year-lifecycle. Partners
on a product team need to collectively manage thousands of inter-
related processes and this leads the industry to expend considerable
time and effort in the access, transmission, control, translation and
sharing of data.

The primary focus of the Aerospace Activity is the development and
deployment of existing and emerging Grid technologies and concepts
to enhance the collaborative engineering of sophisticated products. The
improvement in the ability to handle complex problems is not delivered

CFD results for complex aircraft geometry

simply through the connectivity that Grid offers, but in the deployment
of middleware and advanced ontology-based techniques to radically
improve the efficiency of the data exchange — between applications and
between organizations.

The Aerospace Activity partners are using a multi-disciplinary
collaborative design of a low-noise, high-lift landing system as an example
scenario to drive the development of Grid technologies. This scenario
is typical of complex sub-system design problems in the context of,
for example, future-concept, unmanned cargo vehicles that require an
ability to use airfields in noise-sensitive locations.

Results generated by the SIMDAT acoustic service
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Resources are restricted to the Intra-enterprise with limited access to
physical modelling across the development cycle. Physical modelling is
associated with high costs due to limited resources and data sharing
between organisational units. In addition there is a lack of process
knowledge capture and re-use and specialist users are required to
operate and maintain processes.

Services deployed across company and national borders

Newly developed middleware gives engineers desktop access to the
power of the grid

The SIMDAT aerospace partners worked on a more efficient approach
to handle the resources within and outside enterprises by setting up
a virtual organisation (VO) enabling the management of multinational
projects. Virtualisation allows companies to cooperate seamlessly
across organisational, process and technology boundaries. This enables
them to access resources previously inaccessible and make the best use
of expertise that might be distributed across the organisations. It also
gives them a new way to access analysis services and integrate with

outsourcing partners in the supply chain.
The VO established by the SIMDAT partners allows prime contractors

to manage the programme and supply chain using components from
across the SIMDAT T

technology portfolio. - . |
oo oo

i

SIMDAT Registry

VO user management




SIMDAT Aerospace Activity Technology

Implementation of traditional project management structures on the Grid

SIMDAT allows aerospace engineers to solve complex design problems
using vertically integrated environments that access inter-enterprise Grid
services in exactly the same way as they access their local processes
and even link up a mix of local and geographically distributed services
without the need for a separate Grid client.

GRIA middleware provides:

* Implementation of traditional project management structures on
the Grid

* Job and Data services along with commercial grade security

* Accounting

* SLA service management

* a registry which can be used to build a secure and accountable virtual
organisation (VO)

The successful integration of IT Innovation's GRIA middleware into
commercial off-the-shelf problem solving environments (PSEs) is also
part of the SIMDAT project — thus enabling aerospace engineers to
solve complex design problems by drawing on computing power from
[T assets from across a computing Grid.

For example a project manager may decide what resources engineers
may use and put in place the SLAs and accounting mechanisms for
those services. The engineers may then use those services safe in the
knowledge that their use has been approved and accounted for.

The GRIA infrastructure allows project managers to control the services
available to engineers and easily create project teams with access to
resources required for specific projects.
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SIMDAT Aerospace Activity Technology @

Interoperability for engineers Optimisation Workflow Browser and Advisor
As well as integrating the middleware with PSEs the companies MATLAG lo il o b arlsed |
. . . ) uery ~ -~
have validated an approach for interoperation between different S e conpinens s i
. . e . Ogtimization Method: orkflow sentation
workflow tools. Run time interoperability has been achieved between i ke e e e
¢ Hi Cumbin.
heterogeneous systems by allowing workflows to be published as GRIA St
services. These services encapsulate the specific workflow languages ciom o Clnbamtabosner
i vt
and enactment models from clients and are accessed in the same way as e Clvbraabia
o ‘ o , ‘ e ermmen
other application services allowing distributed hierarchical workflows to e Eomm
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be developed. In this way they have been able to let engineers work in S :
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the tools they feel comfortable with without sacrificing interoperability. T e Fi_Ghop(mwars=1 -0 0BIFUN,
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Inaddition to linking visual workflow tools the University of fedal [a [l 2
Result
Southampton has integrated GRIA with the MATLAB environment, Stws. Gloetimesklipararsié.m
giving them the ability to use the analysis services being offered by Workflow advisor

BAE and EADS together with their OPTIONS optimisation toolkit to
perform distributed product design and optimisation and leverage the
functions offered by MATLAB.
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