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1 Executive summary

The CoreGRID Institute on Grid Systems, Tools, and Environments (STE) –
work package 7 (WP7) – has as its main objective the development of a generic
component system that integrates application components, tools/system com-
ponents, problem solving environments (PSE), portal components, and infras-
tructure components. The development of this system will allow users and
developers to access the so-called invisible Grid from easy-to-use programming
and tool frameworks. The need for such a high-level integration architecture
is considered crucial for the development of the Grid as more specialised tools
become available to users and the scope of Grid expands towards new and more
diverse environments. This document presents the second roadmap for the de-
velopment of this platform.

The main changes with regard the first roadmap document of the STE Insti-
tute are introduced to take into account the following facts: the progress made
in the first year of the CoreGRID project, the activities in trust and security,
the Grid component model (GCM) under design by the Programming Models
Institute, and the current research groups.

The activities of this Institute are organised into four tasks that concentrate
on specific aspects of its overall remit. Each task has a leader institution and
a number of partner institutions all of whom contribute to the scope of a given
task.

Task 7.1 - Generic Platform - aims at developing common aspects of a
generic, component-based platform. This platform will specify the basic ‘glue’
from which higher level components and services can be constructed. The task
will focus on the challenges arising from the need to support heterogeneous
software libraries, toolkits, operating systems and existing Grid frameworks in
its approach. The specification of this platform underpins the areas of concern
of the subsequent three tasks.

Task 7.2 - Mediator Components - will be developing a suite of components
that mediate between applications and system components, providing core ser-
vices according to the component framework developed by task 7.1. These
include such capabilities as application steering, meta-data retrieval and service
discovery. The components delivering these capabilities will be integrated and
exposed via a runtime environment that acts as a gateway to system compo-
nents.

Task 7.3 - Integrated Toolkit - will be developing a toolkit for simplifying the
deployment of Grid-unaware applications while optimising the performance of
the application. The task will concentrate on defining and mapping application
requirements to the component based framework defined in task 7.1 as well as
application interfaces to and requirements of the mediator components being
considered by task 7.2. An integral part of developing rich and performance op-
timised interaction will be the exploration and enhancement of communication
models and mechanisms between components.

Task 7.4 -Advanced Tools and Environments for Problem Solving - aims to
integrate the component model defined by task 7.1 into PSEs and portals allow-
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ing users to compose, steer, monitor and visualise job execution in a transparent
and simple way. As part of this integration, deployment scenarios using these
environments will also be developed. These include exploring technologies for
wrapping legacy code and the development of mechanisms for deploying and
managing services and jobs in peer-to-peer environments.

Although the Institute activities are partitioned into the above described
tasks there are areas of overlap between them. Furthermore, the vision of the
Institute is of an integrated system. Therefore, cross-collaboration between
tasks is considered natural and beneficial to the process.

This document is structured in the following way. Section 2 gives the context
within which the CoreGRID Network of Excellence is active including perceived
challenges and benefits of this activity. Section 3 describes the current state-
of-the-art of Grid technologies in terms of the projects that contributors to the
Institute are involved in. A detailed description of the vision, strategy and
roadmap for the STE Institute is then given in Section 4. Section 5 is devoted
to trust and security issues, while our links with the other CoreGRID Institutes
are described in Section 6. Finally, the STE Institute list of participants is
detailed in Section 7.

CoreGRID - Network of Excellence
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2 Introduction

This roadmap document outlines the research area and plans of CoreGRID’s In-
stitute on Grid Systems, Tools, and Environments. In this section, we present
our position within the CoreGRID NoE, the open research problems, and iden-
tify the tasks by which the research problems will be approached. Section 3
presents the state of the art in the research area. Section 4 details the vi-
sion, the research strategy and the roadmap of the STE Institute. Section 5
describes aspects of trust and security related to Grid systems, tools, and envi-
ronments. Section 6 explains interactions with the other scientific insitutes of
the CoreGRID network. Section 7 lists the participating researchers of the STE
Institute.

This is version 2 of this roadmap document. Since version 1 (published
as D.ETS.01) the Institute name has been changed to better reflect the re-
search area and a new partner – UNIPI – has joined the STE Institute. Our
activities have been progressing as planned by the roadmap phases (cf. Sec-
tion 4.3.1). Phases one and two have been completed, ideas from individual
partners’ projects have been collected and research goals and targets have been
integrated. Currently, phase three is ongoing, research groups have been created
and will pursue integrated research efforts. We are starting this year activities
releated to phase four.

2.1 Context

The CoreGRID Network of Excellence (NoE) aims at strengthening and advanc-
ing scientific and technological excellence in the area of Grid and Peer-to-Peer
technologies. This joint programme of activity is structured around six comple-
mentary research areas or institutes:

• Knowledge and Data Management (KDM)

• Programming Models (PM)

• System Architecture (SA)

• Grid Information, Resource and Workflow Monitoring Services (IRWM)

• Resource Management and Scheduling (RMS)

• Grid Systems, Tools, and Environments (STE)

This document is related to Grid Systems, Tools, and Environments – the
STE Institute, also referred to as work package 7 (WP7). The research ac-
tivities of this Institute are focused around the design of novel software envi-
ronments and tools for Grid systems. As part of these research activities, the
design of software components development and composition related tools, code-
generators, code wrappers, problem solving portals, and methods for building
smarter, adaptive library components are considered. In addition to these, the
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design of a lightweight, generic platform is considered vital to ensure portability
and diversity of Grid applications.

The activities in the framework of the STE Institute will have strong rela-
tions with the PM Institute, because both consider component based software
systems. Relations with KDM, IRWM, and RMS are also foreseen, since these
three institutes can provide services used by the generic component system
designed by the STE Institute. Finally, links with the SA Institute are also
important and in particular related to non-functional aspects of the future Grid
systems.

Table 1 lists the projects of the partners involved in the STE Institute that
have relationships with the institute activities.

Project Partner Brief description
GAT VUA-39 Grid Application Toolkit

GEMLCA UoW-37 Grid Legacy Code Environment
GRID superscalar UPC-38 Grid-unaware applications programming

environment
Ibis VUA-39 Java-based programming environment for

parallel, distributed, and Grid computing
ICENI II IC-12 Grid Middleware designed to support

a variety of e-science activities
GENIE IC-12 Migration Project

a variety of e-science activities
PadicoTM INRIA-14 Framework for communication runtimes

and middleware
P-GRADE SZTAKI-20 Grid/Portal Programming Environment
ProActive INRIA-14 Open Middleware for Object and

Component programming, with Grid de-
ployment mechanisms

Triana UWC-25 Problem Solving Environment graphical
workflow and distributed programming
across P2P and Grid environments

WSPeer UWC-25 Dynamic deployment of Web services in
P2P and Web hosting environments

WOSE UWC-25 Workflow Optimisation Services for e-
Science Applications

GRB UNILE Grid Problem Solving Environment based
on an advanced and Grid Resource Broker

MOCCA CYFRONET A distributed CCA component framework
based on H2O platform

Table 1: Projects of CoreGRID partners involved that have relationships with
the STE Institute activities.
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Project Partner Brief description
GAUCS UWC Grid Applications Use Cases and

Scenarios
CGMI INRIA, Sophia Antipolis, VUA Comparisons of Grid

Middleware Infrastructures

Table 2: Completed Research Projects of the partners involved in the STE
Institute.

2.2 Problems

The STE Institute is aiming to solve the following problems:

• One of the shortcomings of the existing and contemporary Grid systems is
their inflexible support for scalability and adaptation; being purpose spe-
cific or being bound to infrastructures, they prevent immediate adaptation
for a given context.

• Another problem we are addressing is the combination of applications
and system software to integrated software assemblies. The aim of this
integration is twofold: (1) allow applications to better and more flexibly
use Grid resources, and (2) allow system services to steer and control their
applications.

• The development of applications to be run on the Grid is difficult and
this prevents the major adoption from non-expert users. The challenge in
this case is to provide programming environments for Grid-unaware ap-
plications. By Grid-unaware we understand applications where the Grid
is transparent to them but that are able to exploit its resources. Further-
more, the challenge is to increase the performance of these applications
when possible.

• Frequently, applications have to be adapted to be run on specific hardware
platforms. Even more, to improve performance figures the applications
have to be specifically tuned for each hardware platform. This situation is
not feasible in Grid computing environments, since the execution platform
can change in a per-job basis, and even at run time. In this kind of
environments, the applications have to adapt to the systems and resources
available.

• In this Institute we intend to design and build an integrated component
system that has a single glue layer between all forms of components. Thus,
most of the complexity of integrating the many individual software items
will be removed.

CoreGRID - Network of Excellence
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2.3 Objectives

The long-term main objective is to develop the design methodology of a sin-
gle component-based Grid platform that can integrate application components,
tools/system components, environment/portal components, and infrastructure
resources components.

Besides, the STE Institute is targeting the following objectives:

• To design a generic, lightweight Grid platform, based on extensible compo-
nent technology. This way, the features or functionalities of the platform
can be dynamically reconfigured.

• To devise a suite of components that mediate between applications and
system software.

• To specify and design an integrated toolkit that conforms to a component-
based platform and enables Grid-unaware applications.

• To design tools and interfaces for complex problem solving which can
interface seamlessly with legacy code through the common-based platform.

2.4 Tasks

The research programme of the STE Institute is organized in the following tasks:
Task 7.1. Generic Platform: This task will develop the common aspects

of a generic, component-based platform. In particular, architecture, interoper-
ability, security, and design methodology will be developed.

Task 7.2. Mediator Components: This task is designing a toolkit of
components that mediate between applications and system components.

Task 7.3. Integrated Toolkit: This task will specify and design an inte-
grated toolkit which will enable the development of Grid-unaware applications.
The runtime of such an integrated toolkit is able to run these applications in a
Grid and optimize their performance dynamically.

Task 7.4. Advanced Tools and Environments for Problem Solving:
This task involves designing problem-solving environments (PSE, or portal) that
take legacy software written in C, C++, or Fortran and automatically deploy it
as a service that conforms to a standard service model. Our tools will be able
to automatically wrap legacy code into components that are discoverable and
accessible through the standard mechanisms of the Grid architecture. Through
analysing the requirements of user scenarios, we will further the portal design to
cater for complex applications, involving dynamic data and complex workflow.

2.5 Driving Forces

The STE Institute is driven by multi-faceted demands and requirements:

• The end-users community: The significance or the success of the adoption
of the Grid computing entirely depends on the acceptance by the users
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community. The widespread acceptance is only possible or achieved by
improving their experience in developing and using applications on Grids.
The supportive setup and environments would enhance the experience of
end-users and thereby the acceptance of Grid platforms.

• The research community: From the perspective of the research commu-
nity, requirements are rather different to that of end-users. Requirements
from the research community tend to be more technically demanding such
as support for different programming models, systems support, and envi-
ronments on top of the requirements from the end-users community. The
STE institute intends to satisfy these technically demanding requirements
and expects to increase the quality of research experience through inte-
gration of various tools and schemes developed in the institute. This will
offer more homogeneous interfaces to the users community.

• Economic and Funding: Gaining financial benefits through research is
not the primary aim of research institutions and academia. However,
securing funding for research is considerably harder with ever-increasing
global economic pressures. Clear and well-benefitted research agendas are
often a requirement for securing successful funding. Activities developed
as part of this institute can promote obtaining new funding for the research
of the CoreGRID partnership, which at the same time will increase quality
of the research outcomes.

3 Positioning

Many researchers have been contributing to the state of the art in building Grid
systems, tools, and environments. We structure this discussion according to the
task organisation of the Institute.

3.1 State of the Art (existing approaches)

3.1.1 Task 7.1 Generic Platform

Towards the lightweight generic Grid platform task, UoW is leading the research
on proposing a robust, component-oriented, generic and lightweight architecture
for Grid platforms. The other partners of the project (IC, INRIA, IPP-BAS,
UPC and CYFRONET) have contributed in various ways towards this project.
The component technology that the platform will be utilising is based on the
GCM proposal by the PM Institute. Some of the issues with the component
models and issues to do with service provisions are handled by various teams,
including INRIA’s ProActive project, UPC’s GRID superscalar project, and
CYFRONET’s MOCCA project.

This year, with the joint efforts of all involved partners, we have redefined
the goals of the platform and have developed further some of the design aspects.
The basic underlying technology is going to be aligned with GCM. We are also
planning to provide feedback and contribute to the GCM specification.

CoreGRID - Network of Excellence
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3.1.2 Task 7.2 Mediator Components

For designing a set of mediator components, VUA is coordinating the research
efforts. The VUA group is drawing on its experiences with designing adaptive
components within the GridLab project. Actually, the anticipated mediator
components are supposed to generalize this idea.

USTUTT is adding its experience from the SEGL project with building an
application-specific information repository, that will directly contribute to a
respective mediator component.

Most ongoing work by the STE Institute partners is related to building an
application-cache component. Existing research prototypes such as SZTAKI’s
Mercury, UNILE’s iGrid, and CYFRONET’s OCM-G are monitoring systems
to which an application-cache component is currently being connected.

3.1.3 Task 7.3 Integrated Toolkit

For the specification and design of the Integrated Toolkit, the integration be-
tween different systems has been taking into account: ProActive, PadicoTM,
GRID superscalar, P-GRADE portal, Satin/Ibis, GAT/SAGA and the moni-
toring environment OCM-G.

For the next period, two new environments provide by CoreGRID partners
will be considered.

As it has been mentioned in the previous section, USTUTT has experi-
ence from previous Grid projects. To this task USTUTT contributes with the
SEGL [36] environment. The system defines complex workflows which can be
executed in a Grid environment, and supports the dynamic generation of param-
eter sets. It also allows the execution of sets of independent tasks of interdepen-
dent jobs which can turn either synchronously or asynchronously on heteroge-
neous systems. The automatic collection of results is based on an object-oriented
database design.

UNIPI contributes with ASSIST [37], which is a programming environment
oriented to the development of parallel and distributed high-performance appli-
cations. The language and implementation features of ASSIST are a result of a
long-term research in parallel programming models and tools. ASSIST is evolv-
ing towards programming environments of high-performance complex enabling
platforms, especially Grids.

3.1.4 Task 7.4 Advanced Tools and Environments for Problem Solv-
ing

UWC are coordinating activities for the design of the advanced tools and envi-
ronments for problem solving. To this end, there are a number of technologies
at UWC and from the participating institutions that directly contribute to this
effort. These include GEMCLA, BOINC, WSPeer, SWIG, GridSphere, and
P-GRADE.

For the legacy code deployment technologies, the London E-Science Center
has been developing GridSAM [7] – Grid job submission and monitoring Web
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service – which uses JDML [33] to describe job submissions. The aim of Grid-
SAM is to provide a Web service for submitting and monitoring jobs managed
by a variety of distributed resource managers (DRM). The E-Science Center has
also developed mechanisms for wrapping legacy code as components within the
ICENI Grid middleware [8] .

GEMLCA – Grid execution management for legacy code architecture [14]
– developed at the University of Westminster represents another important so-
lution for deploying legacy code. GEMLCA aims to facilitate the deployment
of existing legacy code applications written in any programming language as a
Grid service without the need to modify the code. Furthermore, GEMLCA has
been integrated with the P-GRADE portal [13] developed at SZTAKI, offering
a user-friendly interface for deploying, executing and monitoring legacy appli-
cations, and for creating complex Grid workflows from combinations of legacy
and new components. ICS-FORTH have contributed expertise on using SWIG
for the low-level wrapping of the legacy code itself.

UWC have focused its solutions on exposing legacy codes as Web services
(or WS-RF services) using WSPeer [27]. WSPeer is a Web Services middleware
that can operate within a Grid or P2P environment. It can host Web Services or
WS-RF services and can interact with P2PS [28]. WSPeer exposes legacy code
in either specification so it can be utilised by the problem solving environments
dynamically as and when required.

To address environments for problem solving, CoreGRID partners have con-
tributed much expertise in environments that can inter-operate to satisfy the
goals outlined by our application requirements identified in deliverable D.ETS.03.
Our approach focuses on two areas: problem solving environments (for work-
flow) and portals. We describe how these can interact in section 4.2.4 but the
current state of the art is described below.

Portals are designed to enable users to customize their views on information.
By providing users with a defined space which knows their identity, portals are
able to provide value-added services that greatly enhance users’ experience.
In recent years, the concept of the Grid portal has evolved and the tools for
implementing customized portals have advanced significantly. A number of
CoreGRID partners have experience using GridSphere [15]. GridSphere is a
generic portal framework that provides much of the base functionality needed
to build a Grid portal. One of the key elements in GridSphere is the ability
for site administrators and individual users to be able to dynamically configure
the content they wish to see based upon their application needs. To make
content dynamic, components in the portal are engineered independently from
one another in a new portal design process that focuses on the concept of portlets.

Within CoreGRID the P-Grade portal [12] has been implemented using the
GridSphere portal framework [15], which integrates workflow within a portal
concept. Triana [26] also has also been undertaking developments by integrating
GridSphere within Triana. These ideas form the basis for our roadmap for
enabling advanced problem solving within Grid environments. Based upon these
industry standard and state-of-the-art portlet mechanisms, Task 7.4 will be able
to create workflow components that are compatible with other leading portal
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servers, such as IBM WebSphere and BEA WebLogic, thereby ensuring their
longevity and promoting more wide spread adoption.

Two important projects that use workflow and utilise a component model to
manage and expose heterogeneous elements as services are ProActive [9] devel-
oped at INRIA, and Triana developed at UWC [26]. Components in ProActive
can be graphically composed (composition in ‘space’ not in ‘time’), then de-
ployed and monitored at runtime. These components can be published and
inter-operate with other components if needed, using Web services technologies.

The Triana project has developed automatic mechanisms for Java applica-
tions to be deployed, advertised and hosted as distributed services, through the
use of the GAP interface [29]. The GAP has a generic service deployment in-
terface that can be used to take any Java class and expose it as a distributed
service that corresponds to any of the underlying bindings for this interface.
Currently JXTA [6], P2PS [28] and Web services are supported by the GAP.
Both ProActive and Triana support workflow composition.

3.2 Extended Context

Beyond the contributions of the partners of this Institute, there exist many
individual approaches for building Grid systems, tools and environments by re-
searchers from all around the world. However, these approaches are only of
limited applicability to our vision of an integrated, component-based environ-
ment, as they are mostly targeting either classical Grid middleware or having
only narrow focus. Whereas the STE Institute will keep track of such contri-
butions from external on-going activities, we abstain from listing them in this
document.

Inside CoreGRID, however, the activity on developing a new components-
oriented abstarct model specifically taylored to future Grid systems is of par-
ticular interest for the STE Institute. Therefore, we include a brief summary of
this topic below.

3.2.1 Grid Component Model

The CoreGRID Institute on Programming Models has been designing a Grid
component model – GCM. A first proposal for the main features to be included
in the GCM has been published. Those features are currently being assessed
within the Institute on Programming Models and other CoreGRID Institutes.
The final goal is the precise specification of an effective Grid component model.
The GCM features are defined as extensions to the Fractal specification in order
to better target Grid infrastructures – mainly addressing virtual nodes, collective
interfaces, dynamic controllers, and autonomic components.

3.2.2 GCM Related Plans

We expect that the tools and environments developed in this Institute will first
provide feedback on the usefulness, but also the completeness of GCM. Indeed,
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even if it is not the objective of the CoreGRID Network of Excellence to imple-
ment GCM, we aim to confirm that such a component model is realizable and
useful. Tools and environments designed by the STE Institute would provide
very useful feedback in order to achieve this goal.

Another long-term objective which is not part of the CoreGRID Network of
Excellence is a reference implementation of a GCM compliant prototype com-
ponent platform, not necessarily relying on existing Fractal-based prototypes.
The STE Institute could be the ideal context to study how existing platforms
would be adapted and what would have to be done to make existing and future
Grid environments GCM compliant, thus providing interoperability between the
tools and environments developed by all partners of the STE Institute.

4 Vision, Strategy, Roadmap

4.1 Vision and Scenarios

The CoreGRID Network of Excellence has a vision of the Grid which represents
research challenges for the next ten years. At the heart of this vision lies an envi-
ronment in which distributed resources can be seamlessly discovered, composed
and executed by end users without specialist knowledge of the resources being
harnessed. The richness, responsiveness and usefulness of this environment will
be a reflection of the diversity of the resources that are part of it.

To achieve this diversity many research challenges must be addressed such
as the exposure of legacy software according to existing and emerging specifi-
cations, and the integration of restricted resources such as mobile devices and
sensors with more traditional Grid resources.

The main focus of this Institute is on the design of component-based soft-
ware environments and tools for Grid systems. The aim of developing the tools
is twofold – firstly to make the Grid environments as accessible as possible, and
secondly to make programming the Grid as straightforward as programming
for a sequential machine. Grid-aware programming and runtime environments,
automatic compilation, installation and deployment tools, drag and drop en-
vironments, easy to use problem solving environments and user portals should
be provided. All of these systems will be compatible with each other through
a unifying Grid platform in such a way that the user can switch from one to
another without major problems. Central to this platform is the CoreGRID
component model which forms the basic building block of the environment. It
is hoped that through the abstraction of this component model, the diversity
of resources can be leveraged through the developed tools in a coherent and
transparent manner.

The scenarios that this Institute is addressing are an expression of the di-
versity of the envisioned Grid environment. Beyond more traditional Grid sce-
narios, for example those requiring large-scale processing on high-end, static
resources, scenarios requiring more dynamic communication and discovery mod-
els are also being considered such as environmental monitoring and emergency
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response systems. These types of scenario can involve a greater breadth of re-
source type, including comparatively limited and unreliable devices as well as
needing systems that can be responsive to changes that cannot be predicted in
advance. It is hoped that the issues raised by these less traditional scenarios will
help towards the fulfillment of the CoreGRID vision through the development
of tools that can extend the influence and benefits of stable Grid infrastructures
into hostile and ever-changing environments.

The diversity of scenarios being considered also implies a variety of end-user
groups. These fall into three main categories:

• ‘Traditional’ users of Grid applications: These are scientists with a spe-
cialist knowledge of their field. They are able to make intelligent decisions
about which types of data and processes they wish to employ in the Grid.
These users will benefit from the tools developed and integrated as part
of the work of this workpackage allowing them to easily and intuitively
exploit the Grid.

• Application programmers: Many scientific and industrial applications will
benefit from the use of the Grid. These users will take advantage of
tools that easily allow them to program applications that exploit the Grid
resources. The type of tools used will depend on the programming ability
of the user. In some cases tools where the Grid is totally transparent to
the user may be required. In other cases, for advanced programmers, the
application can be aware of the Grid resources. However, even in this case,
abstraction layers will help the programmer in his/her task.

• Users with no Grid or programming knowledge: In the case of an emer-
gency response system such as the ambulance emergency service, the end-
user may be a paramedic with no knowledge of computing at all. Further-
more this user may be under considerable stress at the time of interacting
with the technology. This type of user will benefit from the combination
of the development of easy-to-use visual-based applications and portals
made available in dynamic environments.

4.2 Strategy

The STE Institute brings together thirteen partners – IPP-BAS, USTUTT,
ICS-FORTH, IC, INRIA, SZTAKI, UWC, UNILE, UNIPI, UOW, UPC, VUA,
and CYFRONET – from ten different European countries and involves more
than 70 senior researchers and PhD students. The research activities of this In-
stitute are focused around the design of novel software environments and tools
for Grid systems. The main objective is to develop the design methodology
of a generic component-based system that integrates application components,
tools/system components, PSE/portal components, and infrastructure compo-
nents. Our adopted approach encompasses both the application of the com-
ponent model, and its integration into a tools framework. The specification
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of our generic Grid platform will advance significantly the state-of-the-art en-
abling the design of component-based Grid systems for both applications and
tools/systems/environments to have a single, seamless “invisible” Grid software
infrastructure. As stated in the CoreGRID 2nd Joint Programme of Activities
(JPA2) document, the results from this research are expected to be equally valid
for both the client/server and the peer-to-peer paradigms.

At a higher level, the generic Grid platform will facilitate the integration
of component-based applications with evenly component-based system software
and support tools, yielding an overall, integrated Grid component system. Since
the beginning of the project, we have considered various design methodologies
for designing and building an integrated component system that has a single
“glue” layer between all kinds of components.

Originally, the STE Institute is organised in four tasks: Generic Platform,
Mediator Components, Integrated Toolkit, and Advanced Tools and Environ-
ments for Problem Solving. There were significant advancements in each of
the tasks during the first 18 months of the CoreGRID project. Figure 1 shows
the updated version of the envisioned generic component platform. Here, darker
boxes represent the user applications, classified as Grid-aware and Grid-unaware,
and gray boxes represents third-party components and services, provided by
other CoreGRID Institutes. Finally, white boxes are products of the STE In-
stitute’s integrated research activities.

Security Context
Interface
Steering

Runtime Environment

Integrated Toolkit

Grid−aware
Application

Grid−unaware
Application

information cache
application−level

application
meta−data
repository

resource
broker

services services
information

services
monitoring

component
tuning

component
steering

user portal
PSE

manager
application

Figure 1: Envisioned generic component platform
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4.2.1 Research Task 7.1: Generic Platform

This task will continue to develop the common aspects of a generic, component-
based platform. In particular, architecture, interoperability, and design method-
ology will be developed or advanced appropriately.
Generic platform architecture.
Joined investigations have already being performed to lay down and advance
the concepts. A single and viable methodology has been proposed since the
beginning of the project though alternatives have also been considered. The
methodology work investigated different component models, enabling and exist-
ing technologies, features to be implemented or to be included, and case studies
illustrating how the platform would handle real-world scenarios. However, on
the outset, the concept needs to be strengthened further.

Different component technologies could be used for the design of a generic
Grid platform. During the first year of CoreGRID, we have considered the
Common Component Architecture (CCA) [19], the Fractal component model [9]
and the Enterprise Grid Alliance (EGA) reference model [40]. Among these
three, the last one is, strictly, not an abstract component model; instead it relies
on other component models providing life-cycle management of components.
The recently proposed GCM relies on the Fractal component model. Our future
activities will concentrate on using GCM as a basis for out generic Grid platform.

The following set of requirements intend to make the core for the design
methodology of the platform:

1. to be lightweight and generic

2. to support and utilise static and dynamic metadata

3. to facilitate dynamic deployment of components

4. to support reconfiguration and adaptivity

5. to support for both client/server and P2P resource sharing

6. to include on-demand, provider-centric service provision

7. to have minimal but sufficient security model

8. to include binding and coordination

9. to provide additional services and

10. to support distributed management

In verifying the feasibility of realising these features the following existing
software technologies and frameworks were evaluated:

• MOCCA/H20 [17]

• ProActive (and other realisations of Fractal) [9]
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Figure 2: Mediator component classification

• CORBA [39]

• ICENI [8]

• Ibis [10]

• GRID superscalar [1]

• Enterprise Grid Alliance Reference Model [40]

The design methodology was proposed along with two different case studies,
which were of a scientific nature. Further investigation is needed in analysing the
features. In addition to this, a business and an industry-strength case studies
have to be included for evaluating the methodology.

4.2.2 Research Task 7.2: Mediator Components

This task will continue to develop and refine a set of mediator components. The
current status is as described in this section. We are currently continuing with
the refinements and further concretization of the mediator components.

With respect to their functionality, their implementation, and their integra-
tion into an overall Grid component platform, the proposed mediator compo-
nents can be categorized as described below. Figure 2 shows this categorization
of the anticipated components and services.
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1. Application-level components.
This group of components is intended to be integrated directly with the
application code, and the corresponding process environment at runtime.
We distinguish two sub categories:

(a) Passive components.
These components are merely passive code, running within the appli-
cation’s process environment. They provide Grid-related functional-
ity to the application. These are the following:
• runtime environment

providing the general-purpose interface to the Grid, including
steering interface and security context (not shown in the figure)

• application manager
in a passive variant, providing a proxy to the application persis-
tence service (see below)

• application-level information cache
providing up-to-date status information about resources and their
performance

• tuning component
in a passive variant, using status information to tune application
performance

• steering component
providing a steering interface to the application

(b) Active components.
For pro-active functionality, active components are beneficial that
operate as individual processes, in behalf of a given application, but
independent from the application itself. Such components are typi-
cally bundled with an instance of the runtime environment to form
an individual (application) process. Examples are:

• application manager
providing external requests to an application, possibly for paus-
ing or migrating an application

• tuning component
proactively monitoring resource performance and actively deliv-
ering related events to an application

2. Service-level components.
This group of components is closely-related to Grid services that are op-
erating persistently within a Grid platform (virtual organization). These
are the following components:

• service proxy components
providing a component interface wrapper to existing services like re-
source brokers or monitoring services
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• application persistence service
providing a persistent service that ensures applications can run to
completion in spite of transient error conditions, without further user
interaction

3. Meta-data components.
This group of components provides access to meta data, both of applica-
tions and of other mediator components. Likely, a single implementation
will be able to serve all necessary instances of this group.

• application persistence data repository
providing persistent status information to the application persistence
service

• application-level meta data repository
providing persistent status information to individual applications

With the current classification, we distinguish between components, services,
and resources. It is the focus of our work to develop a clear differentiation of
these categories, while aiming at an integrated platform that encompasses all
involved entities.

4.2.3 Research Task 7.3: Integrated Toolkit

The objective of this task is the specification and design of an integrated toolkit
for the generic Grid platform. This integrated toolkit will enable the develop-
ment of Grid-unaware applications. By Grid-unaware we understand applica-
tions where the Grid (resources, services, middleware, etc.) is transparent to
the application developer. However, by means of the integrated toolkit these
applications can be run on the Grid and exploit its resources. Furthermore, the
challenge is to increase the performance of these applications when possible.

For example, in an environment like this, applications are programmed using
a sequential control flow language that provides a simple and clean definition of
the basic objects dealt with by the programmer. An automatic runtime system
identifies the tasks that compose the application, detects task precedence and
decides which tasks can be/should be submitted to the Grid. The runtime
system checks whether remote execution on another Grid site is worthwhile,
exploits the tasks concurrency and controls the distributed execution.
Design of a component-oriented integrated toolkit.
Figure 3 shows the current vision we have to the integrated toolkit. In this
vision, the integrated toolkit is composed of a runtime component and of com-
ponent bindings to different programming languages, graphical tools or portals.
The interface of the integrated toolkit:

• Supports Grid-unaware and Grid-aware applications

• Offers support for any programming language or graphical language

CoreGRID - Network of Excellence



CoreGRID FP6-004265 19

Figure 3: Integrated Toolkit

• Offers bindings for each of the interface languages

The features of the integrated toolkit runtime are the following:

• Grid remains transparent to the application: executes all necessary actions
to make this possible

• Automatic decision of what should be run in Grid resources

• Performance optimisation of the application (exploiting possible concur-
rency)

• Task scheduling

• Resource selection taking into account requirements and performance

• Communication with mediator components for resource selection, file lo-
cation, through runtime environment (SAGA/GAT)

During the early stages of the project, interfaces between existent frame-
works provided by task partners have been investigated and defined. This has
allowed to work with initial solutions based on existing research. Between the
different frameworks that has been involved in this subtask there have been,
at least: the ProActive platform, Ibis system, Satin, P-GRADE portal, SEGL,
OCM-G, ASSIST and GRID superscalar. Figure 4 illustrates how these com-
ponents inter-operate to build an integrated toolkit.

The next step in this task will be to specify this integrated toolkit in terms
of the GCM as proposed by the PM Institute. For this, a refinement of the
specification of the integrated toolkit from the experience of the research inte-
gration activities is necessary. Besides, a study of the impact of the GCM on
the integrated toolkit will be performed. This activity will be closely related to
Task 7.1 and to the PM Institute.
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Figure 4: A realistic vision of the integrated toolkit

Interface and requirements to the mediator components.
This should be tightly aligned with the definition of the different mediator com-
ponents in Task 7.2 to enable core functionality within the integrated component
toolkit. The communication between the integrated toolkit and the mediator
components will be through a runtime environment API. This runtime environ-
ment API will provide an abstracting layer between the mediator components
and the integrated toolkit and also between the mediator components and Grid-
aware applications. Examples of runtime API that will be evaluated in this
subtask are GAT and SAGA.
Component communication mechanisms.
Enhancement of the communication among the application tasks, combining
mechanism from GRID superscalar with the multi-paradigm communication
mechanism from Task 7.1 and with the basic communication mechanisms de-
veloped in Task 3.1 (PM Institute) will be studied and analysed. Some of the
partners have extensive expertise in the communication area, including several
network technologies (SAN, LAN, WAN) and communication paradigms (RPC,
RMI, RepMI, GMI, DSM, P2P, WS, etc.) to access them more or less trans-
parently. In this subtask, the network view from the application/integrated
toolkit viewpoint will be defined. Among the different frameworks that will
be integrated in this task are the PadicoTM runtime environment and the Ibis
communication mechanisms.

4.2.4 Research Task 7.4: Advanced Tools and Environments for
Problem Solving

The goal of this task is to specify the design of a framework that allows component-
based PSEs and portals to compose, expose, and monitor legacy and non-legacy
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applications.
Instead of relying on individually developed components to support these

applications, Task 7.4 will utilize the GCM as a basis for its work in developing
a common service model. This will ensure that the work done in this task is
compatible with other research activities within CoreGRID and adheres to a
higher and broader standard for Grid component development.

The spectrum of activities that could potentially fall under the heading of
Advanced Tools and Environments for Problem Solving is quite broad. To nar-
row our area of research and thereby produce meaningful results, Task 7.4 devel-
oped use-cases to identify the following three general categories as most relevant
to our research:

• Peer-to-peer (P2P) enabling technologies – to build hybrid systems
that can integrate mobile, P2P and Grid architectures with commodity
desktop Grids, bringing new levels of resource flexibility to traditional
distributed systems.

• Workflow-centric programming environments – which allow us to
combine potentially complex application logic into a visual representation,
enabling users to easily construct workflows in a either a heavy- or light-
weight editor and then manage and launch them on the Grid.

• Legacy code wrapping – as a process by which a legacy code is Grid-
enabled by “wrapping” the code in another program (or script) to provide
additional functionality, allowing us to use an unmodified application in a
Grid environment.

Peer-to-peer enabling technologies.
Hybrid systems can often include the integration of mobile, Grid, and peer-
to-peer architectures. In this research, Task 7.4 will investigate how these en-
tities can be modeled according to the GCM, enabling them to be integrated
with other components, composed into workflows and eventually managed by
advanced portal technologies. This goal towards extending the reach of Grid
environments to include these diverse nodes is considered an important step
towards developing scalable, flexible and responsive Grid environments. The
specific technologies that we will be investigating in this area are: WSPeer and
BOINC. As described in Section 3.1.4, WSPeer is a peer-to-peer (P2P) centric
API for hosting and invoking Web services. Apart from the standard means of
message transfer and service discovery used today in Web service deployments,
namely HTTP and UDDI, WSPeer supports other mechanisms that allow P2P-
style discovery and Network Address Translation System (NAT) and firewall
traversal. Additionally, WSPeer supports the latest Grid and Web services
specifications, specifically the Web Services Resource Framework (WS-RF) and
WS-Notification, allowing the deployment of Grid services in P2P environments
and the bridging of static Grid environments with more dynamic systems. Task
7.4 will be looking to use WSPeer as a way to build interoperable systems that
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allow these types of hybrid operations to be performed over heterogeneous re-
source infrastructures.
Workflow-centric programming environments.
Through the Triana and P-Grade portal partners that are involved in this task,
we are able to leverage a large amount of expertise in workflow systems. The
P-Grade portal provides the ability to manage and create workflows through
a Grid-enabled portal combined with a Java webstart application that can be
downloaded to the clients machine and later uploaded to the portal server. Tri-
ana is a dedicated client-side advanced workflow application that gives users
mechanisms to create, modify, and execute workflows on Grid systems via the
Java GAT or adhoc P2P networks using P2PS. In Task 7.4, we will be focus-
ing on adding portal abilities that better integrate Triana and P-Grade into a
more advanced workflow-based portal application that will interface with the
CoreGRID runtime environment (CRE) on behalf of the user. For providing a
workflow-enabled portal, we have identified several requirements based on user
scenarios in deliverable D.ETS.03 “Basic Portals Design Methodology and User
Scenarios”.
Legacy code wrapping.
There are several approaches to present legacy components as services and in-
clude them in Grid workflows. However, these solutions are concentrating on
specific user requirements and cover only a subset of possible scenarios. On
the other hand, some of these approaches complement each other very well and
the combination of these in a component framework would provide significant
enhancements of current capabilities. Work has already been finished in explor-
ing the available tools and their current capabilities, and to define how further
integration could improve these. Work is currently in progress of specifying how
this integration can actually be implemented.
Integration with CRE.
The CRE acts as the glue between various underlying middleware capabilities.
As shown in Figure 1, a steering interface and security context are explicitly
defined by the runtime environment which the portal will make use of. For
example, in handling cross VO workflow enactment, the portal will be able
to use the security context of the runtime environment to prepare certificate
proxies representing identities mapping to different VOs. Because this security
context is part of the runtime environment, it sits between the top layers and
the underlying middleware allowing messaging from the portal to the under-
lying middleware to pass through this security sub-component. Depending on
the middleware target, this sub-component may either perform actual security
related operations such as handshaking or encryption, or may be entirely by-
passed by the runtime environment. This approach allows security overhead to
only be added when required or requested.
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4.3 Roadmap

4.3.1 Phases of the Roadmap

The roadmap of the STE Institute is structured in the following phases:

• Phase one: Collection of existing ideas circulating among the partners,
possibly coming from the different local projects the partners are involved
in and consolidation of a common perception of possible joint research
activities.

• Phase two: Integration of research goals and targets and grouping of part-
ners around specific research topics based on discussions, presentations at
CoreGRID workshops, and exchange of visits.

• Phase three: Creation of STE Institute research groups with involvement
by all participating partners focusing on the main objectives and the long-
term strategy of the Institute.

• Phase four: Collaboration activities with other CoreGRID Institutes and
feedback on the initial results of the JPA.

• Phase five: Establishing of horizontal research activities across different
CoreGRID Institutes involving larger groups of partners.

Our activities have been progressing as planned – after 18 months phases one
and two have been completed; ideas from individual partners’ projects have been
collected and research goals and targets have been integrated. Currently, phase
three is ongoing, research groups have been created and will pursue integrated
research efforts. We are starting this year activities releated to phase four.

4.3.2 Research Groups

The research groups are the smallest research integration entities with a rela-
tively short life cycle. They are being created and terminated dynamically in
order to complete a specific piece of research. The following list gives a snapshot
illustration of the currently existing research groups within the STE Institute:

1. Design Methodology for a Generic Component Grid Platform
Main task : 7.1
Partners : UoW (Coordinator), IC, CYFRONET, IPP-BAS,

UPC, INRIA, UNIPI
The aim of the research group is to design a generic, lightweight Grid
platform which could easily be adapted for different contexts of use.

2. Comparisons of Grid Middleware Infrastructures: Interoperabil-
ity and Integration
Main task : 7.1
Partners : INRIA (Coordinator), VUA
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The research group has successfully completed the research objectives and
no longer active in 2006.

3. Security in Grid Platforms
Main task : 7.1
Partners : IPP-BAS (Coordinator), CYFRONET, UoW,

ICS-FORTH, VUA
The aim of the research group is to address the security issues in the
research groups, most specifically in applications and middleware compo-
nents.

4. Integration of Information Sources into an Application-Level In-
formation Cache Mediator Component
Main task : 7.2
Partners : UNILE (Coordinator), VUA, SZTAKI, CYFRONET

The goal of this research group is to design an application level information
cache mediator component by integration of the pre-existent information
service and monitoring tools that exists as previous research of the involved
partners. The information cache component aims at making information
retrieval from different systems transparent to the application and to make
it immediately available when the application requests it by means of
caching mechanisms.

5. Application Deployment Component
Main task : 7.2
Partners : INRIA (Coordinator), UWC, UoW, UPC, IC,

USTUTT, UNIPI

The aim of this research group is to identify and/or define the compo-
nents being involved during the deployment of an application on Grids.
The deployment process cover all phase ranging from the description of
the application, the selection of resources (machines and/or services), the
installation of the application on the resources (if needed), the configura-
tion of the application accordingly to the resources, the actual launching
of the processes, and mechanisms to support adaptation and/or dynamic
behaviour of the application.

6. Integrated Programming and Runtime Environments
Main task : 7.3
Partners : UPC (Coordinator), USTUTT, SZTAKI, VUA,

CYFRONET, UWC, INRIA, UNILE, UNIPI
The goal of this research group is to find out whether the existing pro-
gramming and runtime environments that exists as previous research of
the partners can be integrated or at least to see if they can interact. The
result of this research group will be a set of integrated or interoperable
tools and the design of an integrated toolkit.
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7. Efficient Component Composition (Cross-component optimisa-
tion)

Main task : 7.3
Partners : IC (Coordinator), UoW, UPC, INRIA

The research groups aims to investigate the efficiency (performance, cost,
etc) issues of applications treating applications as a compositions of com-
ponents. In particular, performance of an overall application may not
necessarily be optimised even if the constituent components have been
pre-optimised. The efficiency of a composition can be improved by util-
ising the context information, i.e. utilising the metadata associated with
components.

8. Legacy Code Wrapping and Deployment Methodologies
Main task : 7.4
Partners : UoW (Coordinator), UWC, CYFRONET,

SZTAKI, ICS-FORTH
The aim of this research group is to compare existing legacy code wrapping
and deployment solutions and create a roadmap for the integration of these
solutions.

9. Grid Applications Use Cases and Scenarios
Main task : 7.4
Partners : UWC (Coordinator), UoW, CYFRONET, USTUTT,

IPP-BAS
The aim of this research group is to investigate and consider various ap-
plications and use-case scenarios in the context of Grid systems.

10. Grid Portals
Main task : 7.4
Partners : SZTAKI (Coordinator), UWC, UoW, UNILE

The aim of the research group is to investigate the issues which are closely
related to Grid portals, such as interopearatability aspects, workflow ex-
tensions, collaboration between Grid portals, Grid brokers and meta-
brokers and parameter study extensions for Grid portals.

4.3.3 Mechanisms

Workshops
The STE Institute workshops have been organised periodically to allow bet-

ter planning of the research, enhance communication between partners and to
enable live discussions on the performed research.

The STE Institute has already held four workshops – January 2005 in Pisa,
June 2005 in Barcelona, October 2005 in Sophia Antipolis, and January 2006 in
London. During the last plenary workshop in London, presentations from task
leaders and from all active research groups were given. The workshop agenda
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covered one and a half days. The exchange of information in this workshop,
together with the follow-up email communication has enabled the elaboration
of this Roadmap 2 document.

The STE Institute plans to hold its next plenary workshop on 28th of June
2006 in Krakow. This plenary workshop will focus on updating and strength-
ening the research integration activities of the Institute.
Short visits

Additionally to the workshops, a short visits program has been actively
used allowing the researchers to visit other partners in order to work in specific
research integration between the work of the partners.
Documents

The STE Institute disseminates the results of integrated research in the form
of CoreGRID techical reports, conference and journal papers, and CoreGRID
deliverables.
E-meetings

When necessary, telephone calls or teleconferences have been organised to
enable the Institute or specific tasks to discuss particular and/or urgent issues.
Additionally, an email list has been used as a mean of communication between
the different partners in the STE Institute.

4.3.4 Interaction with Industry

As part of the activities undertaken during the phases of the Institute roadmap,
the interactions with the European industry will be given increasing priority.
Our main channel for initiating such contacts are being established via the Core-
GRID Industry Advisory Board (IAB) but many good contacts with industry
exist via individual partners or research groups of the Institute. Another im-
portant avenue to be explored in the near future is the proposed collaboration
with the NESSI initiative following the recent CoreGRID–NESSI Workshop, 27
January 2006 in Brussels.

Some more specific forms of interaction with industry include information
exchange activities such as invited speakers from industry, seminar talks for
industrial partner, discussion panels, etc. As recommended by the CoreGRID
IAB, a stronger level of interactions has been initiated as part of our industrial
contacts via GGF and EGA, where the Institute had a keynote speaker from
EGA (Dave Pearson) at its Workshop in Oct. 2005. Further contacts and
feedback from our industrial contacts are included in the activities of some of
the STE Institute research groups. Here, we are expecting the initiation of
focussed collaborations involving higher level of commitment. In addition to
the already mentioned types of activities, the Institute is aiming at establishing
spin-off projects in collaboration with partners from industry with joint goals
and deliverables in the topic areas emerging from the work of the Institute.
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4.3.5 Future Steps

The implementation of this roadmap will allow the partners a deeper integration
in their research. Being the subject of the STE Institute, the specification
and development of tools and programming frameworks, the participation of
partners in new project proposals will be promoted.

Additionally to ensure a stable and durable cooperation between the part-
ners, other mechanisms will be used, as students exchange, joint PhD supervi-
sion, researcher sabbaticals and others.

• Task 7.1: Collaboration with different partners has resulted in a fairly
acceptable proposal for a lightweight, generic Grid platform based on a
component-oriented design methodology. The next step is to refine the
platform functionality and provide a detailed specification of the core func-
tions that must always be present. This will also require further work and
results from our joint research in the areas of security and interoperability.

• Task 7.2: With the advent of the GCM, the next steps are to design
actual components for the so-far identified functionality. The simultaneous
distinction between and integration of application objects and components
and of system services and resources is the next conceptual challenge.

• Task 7.3: Based on the different integration activities performed between
the partners, where the interoperability between different tools and envi-
ronments has been studied, the future step will be to specify and define
the integrated toolkit based on these experiences.

• Task 7.4: With the design of the legacy code wrapping technologies, the
next step is to define the advanced portal and its interact with the GCM
and legacy code applications. Particular attention will be paid to the ex-
ecution environment by supporting not only Grid computing but highly
dynamic P2P networks, where nodes are late bound to addresses and are
highly transient in nature. Our advanced portal and supporting technolo-
gies will be designed to work across such heterogeneous networks.

5 Trust and Security Issues

5.1 Overview

Emerging tools and technologies for Grids must be designed in a way that can
easily adapt in a highly dynamic environment. The dynamism of a Grid system
is one of its fundamental properties. However, dynamic environments, and es-
pecially large scale ones, must be carefully designed to resist in security attacks,
which may originate from outside the system, but also from inside the system.
Moreover, apart from central core components of the Grid infrastructure that
provide security mechanisms, Grid applications must also be developed in a way
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that do not expose security weaknesses that have major impact on the whole
Grid infrastructure.

Protecting a Grid system from external security threats, such as denial-of-
service attacks, worms and other malware, has been carefully studied in system
security. Specific technologies such as firewalls or networked IDS’s (Intrusion
Detection Systems) can be deployed to protect a Grid system, as is done with
other distributed infrastructures. However, previous work has shown these tech-
nologies are not enough to protect Grid systems [38]. The key difference from
a Grid system in contrast to other distributed systems is that a Grid system is
usually distributed in a larger scale (world-wide level) than ordinary distributed
infrastructures. That is, security technologies that shield the Grid system from
external threats must be carefully placed in certain locations of the whole topol-
ogy that are vital for the Grid’s operation.

Additionally, there is a plethora of security issues that can arise from inside
the Grid infrastructure itself. We can distinguish the security issues from inside
the Grid in two large categories: (a) security issues that are bound to the Grid
middleware, which is used by external users to access the Grid and (b) security
issues that are related to misuse of Grid applications by external users.

5.2 Security Issues in Grid Systems

Grid middleware is a core component that gives Grid access to external users.
Apart from properties, such as stability, scalability, high performance, reliabil-
ity and other vital characteristics that a Grid middleware must meet, there is
a great need for resistance in Security implications. Authorization, authentica-
tion, delegation of policies as well as single sign-in, is some of the key properties
that must be supported by a secure Grid middleware. Hopefully, all these fea-
tures are standardized in GSI (Grid Security Infrastructure), a standard derived
by Global Grid Forum (GGF), that aims to provide secure access in a Grid sys-
tem. The key technologies that are used by GSI is public key cryptography,
digital signatures and authentication certificates.

We believe that GSI is a serious effort for providing Security in Grid systems
and must be supported by the whole Grid community, as well by the CoreGrid
or, in cases of exotic needs, to be extended.

5.3 Security Issues in Grid Applications

As we have already implicitly described, an attacker can take advantage of a
Grid system by performing ordinary attacks in computer machines part of the
Grid infrastructure, as well as attacking the Grid middleware. A third and
quite more complicated way of attacking the Grid is by misusing standard Grid
services that a Grid system provides.

For example, consider a distributed Grid component that redirects requests
for specific Grid services to the appropriate Grid node that is responsible for
providing the requested service. A user may try to flood the component with a
huge amount of requests, or even try to construct an application that maliciously
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pretend to be part of the component structure. Thus, requests which reach the
malicious node may be redirected to other nodes apart from them that are
responsible for serving the request. On the other hand, an application may be
constructed in a way that will exhaust Grid resources, by taking advantage of
the mechanisms used to provide resources to Grid users.

In other, words, there is a great issue on how applications may or may
not qualify as trusted applications for the Grid system. Although this field of
study is quite immature, and many research questions remain open, we believe
that a coordinated effort must be performed, in order to provide secured APIs
to Grid applications that guarantee that there is little change of misusing Grid
services by users’ applications. More over, algorithms that distinguish malicious
applications from legacy ones, as well as malicious Grid nodes from legacy ones,
must be developed and embedded in the Grid middleware. Last but not least,
this effort must be combined with technologies from the field of Grid Monitoring,
so as security incidents must be tracked and isolated from the Grid system,
before there is a great impact in the Grid’s overall health.

Apart from the mainstream security issues, we are focused on security re-
quirements for services provided in lightweight Grid platforms (LWG). There
is no exhaustive, specific and clear justification of the criteria that distinguish
LWG as opposed to the heavy production systems employing complex grid mid-
dleware. We consider a short list of system- and implementation-wise criteria.
Regarding to the architecture, LWG appear as ad hoc constructed infrastruc-
ture with dynamic membership of resources, users, organizations and usually
dynamic non-functional parameters. In what concerns the implementation and
deployment issues, LWG are to be built as tiny servers with easy deployment,
use and maintenance, distributed user/resource management, preferably using
freeware tools and environments. In LWG most of the security features should
come along with the implementation technologies for free. This concept complies
with requirements of open distributed and dynamic infrastructure at minimal
development and maintenance cost. In what concerns the security related is-
sues, an advanced LWG platform should support the following requirements and
functionalities:

• User Management user registration and user authentication featuring sin-
gle sign-in

• authorization for access to resources

• auditing of user access and resources usage

• delegation of rights for resource sharing Task Management o data encryp-
tion security of executing code o delegation of rights

The main concepts we consider of key importance for implementing the
desired minimal but sufficient security model are:

• context-oriented layering of the security services infrastructure recognizing
two distinguished levels:
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– trusted network (intranet, cluster) - bypass security for performance
– collaborative network (Internet) - minimal performance concern, max-

imal security

• Pluggable support for any extra security feature

Based on surveys of the related existing technologies for LWG platforms, we
find as a promising implementation approach the Role Based Security Model
(RBSM). In this model set of roles is defined in the grid and the rights of the
processes are associated with roles of their root (i.e. user-initiated) process; the
users are assigned with one or more roles and there is no need to assign rights to
every user or process separately. The node manager of every node may impose
further restrictions upon the access to the resources. Sandboxing is used for
security at the level of code execution (e.g. data and code security are based on
the Java implementation technology).

By such approach the implementation efforts are chiefly in the system sup-
port for the user accounts. Complying the layered structure of the architecture
and administration, user accounts may be defined either in any of grid building
intranets or directly on the grid level but a single user account gives local and
grid access. An intranet account gives access to the local resources in their clus-
ter (defined by a set of roles) and to the remote clusters too (the roles give access
to remote resources). Guest accounts (unlike the individual accounts associated
with a particular cluster) give anonymous access to the grid (restricted rights).

6 Links with other CoreGRID Institutes

Each task of this Institute requires and will implement mechanisms to ensure
cooperation with those research activities planned within the other Institutes.
To achieve the goals of the four tasks of the Institute, full advantage will be
taken of the products created within the other Institutes following the second
joint plan of activities (JPA2). To the same extent, other Institutes will benefit
both from the research output created within the STE Institute and from the
insights gained by building and evaluating systems, tools, and environments for
Grid applications. The two way exchange of results between this Institute and
the other Institutes of the JPA-2 is a direct result of the integration facilitated
by the NoE and substantially exceeds the degree of cooperation that could be
expected without CoreGRID, where the partners merely pursue their local goals
without specific recourse to the important results generated by the rich diversity
of related projects.

In detail, we envision the following exchange of results with the other Insti-
tutes within CoreGRID:

Institute on Knowledge and Data Management
The STE Institute can provide important use cases to the KDM Institute
for service and resource discovery, as well as for modeling application-
specific information. In return, the KDM Institute can provide experience
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in organizing information services in such a way that components in ap-
plications and tools will be able to retrieve and use the information they
need to fulfill their goals.

Institute on Programming Models
The STE Institute will continue to work in close interaction with the PM
Institute. The common field of interest is the design of the envisioned
European Grid component model. More specifically, the STE Institute
will provide requirements for system components to the PM Institute. As
soon as GCM stabilizes, the STE Institute will use and evaluate it for its
own tasks. Advanced programming models, as developed in task 3.3 are
likely candidates for inclusion in the integrated toolkit of task 7.3.

Institute on System Architecture
The SA and STE Institutes complement each other in that both aim at
building large and scalable software systems for Grids. Task 7.1, the
generic platform for Grid applications will identify certain architectural
patterns for building Grid systems, tools, and environments. Results from
the SA Institute on aspects of dependability, fault tolerance and robustness
will contribute to the platform.

Institute on Grid Information, Resource and Workflow Monitoring
Information and monitoring services play a crucial role in the development
of tools and system components that allow applications to observe the
state of their environment and to adapt their behavior accordingly. The
IRWM Institute will thus provide important input to the STE Institute,
while the STE Institute will bring forward requirements and feedback to
the researchers within the IRWM Institute.

Institute on Resource Management and Scheduling
Advanced resource management and scheduling can benefit from runtime
application-level information from previous executions. The STE Institute
can provide this information to the RMS Institute via mediator compo-
nents that supply such information.
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7 Participants

The following tables are listing the partner institutions along with the tasks
they are involved in, as well as the names of the involved researchers.

Institution Researchers Task 7.1 Task 7.2 Task 7.3 Task 7.4
IPP-BAS - 3 Kiril Boyanov X

Vassil Georgiev
Vladimir Dimitrov
Hristo Turlakov

USTUTT - 10 Natalia Currle-Linde X X
Panagiotis Adamidis
Bettina Krammer

ICS-FORTH - 11 Evangelos Markatos X X
Angelos Bilas
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Manolis Marazakis

IC - 12 Oliver Jevons X X
Stephen McGough
Sofia Panagiotidi

INRIA - 14 Francoise Baude X X
Denis Caromel
Ludovic Henrio
Fabrice Huet

Matthieu Morel
Alexandre Di Costanzo

Christian Perez
Hinde Bouziane

SZTAKI - 20 Peter Kacsuk X X
Gergely Sipos
Zoltan Balaton
Gabor Gombas
Gergely Sipos

UWC - 25 Ian Taylor X
David Walker

Andrew Harrison
Ian Kelley

Ali Shaikhali

Table 3: List of participants (part 1 of 3)
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Institution Researchers Task 7.1 Task 7.2 Task 7.3 Task 7.4
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Daniele Lezzi
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Marco Tana

Cristina Barba
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UNIPI - 35 M. Danelutto X X
M. Aldinucci
C. Bertolli
S. Campa

M. Coppola
L. Veraldi

UoW - 37 Vladimir Getov X X X X
Stavros Isaiadis

Tamas Kiss
Jeyarajan Thiyagalingham

Nikos Parlavantzas
UPC - 38 Rosa M. Badia X X X

Pieter Bellens
Jorge Ejarque
Jesús Labarta
Josep M. Pérez
Raül Sirvent

VUA - 39 Thilo Kielmann X X X
Mathijs den Burger

Menno Dobber
Niels Drost

Jason Maassen
Andre Merzky

Rob van Nieuwpoort
Gosia Wrzesinska

Table 4: List of participants (part 2 of 3)
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Institution Researchers Task 7.1 Task 7.2 Task 7.3 Task 7.4
CYFRONET - 42 Marian Bubak X X X X

Bartosz Balis
Wlodzimierz Funika

Tomasz Gubala
Maciej Malawski
Marcin Radecki

Katarzyna Rycerz
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