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Special Theme: Service-Oriented Computing

RCE and SESIS - Service-Oriented Integration
Environment for Collaborative Engineering 
by Ottmar Krämer-Fuhrmann

The ‘Reconfigurable Computing Environment’ (RCE) , is a service-oriented software infrastructure for
managing collaborative engineering processes. It hides the complexity of heterogeneous and
distributed IT systems behind common user interfaces and thus enforces security in the access of
data and services. RCE is easily adapted to different application domains: recent work has seen two
German ship-building companies build the Ship Design and Simulation System (SESIS) on top of
RCE. RCE was jointly developed by the Fraunhofer Institute for Algorithms and Scientific Computing
(SCAI) in Sankt Augustin and the German Aerospace Center DLR in Cologne.

RCE is an open infrastructure frame-

work that offers all the services neces-

sary to operate a distributed collabora-

tive environment. The key features of

RCE are its portability and extendabil-

ity, its security services and that fact that

it is application-independent. 

RCE is based on OSGi (Open Services

Gateway initiative), the industry stan-

dard for modular dynamic Java applica-

tions. RCE is therefore platform-inde-

pendent and can be used on any archi-

tecture from laptops to mainframes.

RCE can be easily extended by applica-

tion-specific plug-ins. Services are inte-

grated as plug-ins, the central mecha-

nism known from the Eclipse universe.

Non-Java code such as C or Fortran

decks can be integrated via wrapper

technology, which has already been

developed to integrate existing code.

This approach allows existing software

to be reused and thus earlier investments

to be saved.

Communication between the compo-

nents is realised via a generic interface.

There exist several implementations for

data transfer, which are deployed

depending on the distance between

partners and their security needs.

Remote Method Invocation (RMI)

realises communication in the same

Figure 2: RoRo ferries by Flensburger Schiffbau Gesellschaft. Figure 3: Double hull tanker by Lindenau Werft.

Figure 1: Distributed RCE architecture.
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compute node, CORBA (Common

Object Request Broker Architecture) is

used for intranet communication and

Web services pass firewalls between

company domains.

RCE has an integrated user rights man-

agement, which protects access to

resources and services. The basic phi-

losophy is that owners control the data

or code owned by them, and must grant

explicit permission in order for other

users or user groups to gain access. This

is essential in collaborative industrial

environments, where intellectual prop-

erty rights must be preserved.

The seamless integration of Grid tech-

nology into RCE allows the transparent

use of resources of service providers.

Further, RCE enables engineers to

access computational resources on

demand, giving them the opportunity to

submit computationally intensive simu-

lations to high-performance clusters.

Such clusters are usually not available in

small and medium-sized companies,

because the acquisition of such equip-

ment is not profitable.

In a collaborative network, RCE is

deployed as a base system on each com-

putational resource participating in the

network. By adding individual plug-ins,

each installation can be configured indi-

vidually: database plug-ins integrate

connections to file systems and data-

bases, wrapper plug-ins connect the

network to (commercial) simulation

codes, and GUI plug-ins allow the engi-

neers to view design data and display

results graphically.

SESIS
Because of its open architecture, RCE

can be applied to arbitrary application

domains. Cooperation with two Ger-

man shipyards (Flensburger Schiffbau

Gesellschaft and Lindenau GmbH

Schiffswerft und Maschinenfabrik) has

seen RCE used to integrate consultants

and suppliers into the ship design

process. The ‘Ship Design and Simula-

tion System’ (SESIS) integrates the

individual databases involved in the

construction of a new ship. The service-

oriented architecture allows transparent

sharing of data and simulation facilities

between the partners. Overall, SESIS

significantly improves the design

process for new ships, which must be

constructed in a limited time and

involve the expertise of a large number

of partners.

DLR and Fraunhofer SCAI are plan-

ning to establish RCE as a service-ori-

ented platform for future projects in

other application areas. For example,

the integration of engineering processes

in automotive and aircraft industries is

currently in preparation.
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The ITIA-CNR Customized Shoe Production Service
by Andrea Chiodi, Fabrizio Silva and Andrea Ballarino 

The experimental shoe factory in Vigevano allows customers to order their shoes online, with their feet
being measured via a 3D digital scan. A Web-based service processes the customer request,
accompanied by the foot measurements. The measurements are then matched against existing
collections of shoes and a made-to-measure production order is launched. 

The Integrated Pilot Plant (IPP) of ITIA

CNR is an experimental factory for shoe

production designed to handle the whole

life cycle of a customizable product. It is

located in Vigevano (Italy), a city with a

well-known tradition in shoe manufac-

turing, and is the result of a series of

research projects at both Italian and

European levels, which have been led

by ITIA over the last ten years. These

projects focused on the development of

Internet-based services, considered

strategic for the development of a shoe

industry that aims to maintain direct

contact with its customers in order to

satisfy their specific needs and tastes.

The guiding concepts are standardiza-

tion, collaboration and sustainability.

The production and distribution model

is based on a direct relationship between

the customer and the manufacturer: the

customer chooses the product, specifies

optional features, and supplies morpho-

logical information that will enable

structural modifications of the end prod-

uct. Foot measurements are usually

taken by means of a 3D foot-scanner

based on laser or photogrammetric tech-

nology.  

The production line is designed to react

adaptively to very small (mostly uni-

tary) and heterogeneous production

orders. The customer is allowed to

check the progress of the order  and

receives the product at home.

The whole factory acts as a service for

on-demand production, operated by

Internet-based infrastructure.  Orders

are accepted either via interactive Web

tools (for direct customer-to-manufac-

turer purchases), or through client-

server negotiation (for purchases oper-

ated by a shop assistant using a local

retail store software application).

Each shoe model must be described

appropriately in order to guarantee opti-

mal fitting and to facilitate mass cus-

tomization. Information about available

products is thus stored in a Web-accessi-

ble catalogue of products, which con-

tains an extended set of attributes. These

provide not only the usual information

such as price, style and size, but also

data on measurements and fitting toler-

ance. 

Significant efforts has gone into the def-

inition of standard measurements for

both shoes and feet, since conventional


