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Preface

We wish to extend a warm welcome to the reader of this extended postpro-
ceedings publication of SAG 2004, the 1st International Workshop on Scientific
Applications on Grid Computing. This workshop was held in September 2004,
in conjunction with the 2004 IEEE/WIC/ACM International Joint Conference
on Web Intelligence (WI 2004) and Intelligent Agent Technology (IAT 2004).

The WI and IAT conferences have provided, for several years, a leading in-
ternational forum to bring together researchers and practitioners from diverse
fields, such as computer science, information technology, business, education, hu-
man factors, systems engineering, and robotics, to explore the fundamental roles
as well as practical impacts of artificial intelligence (AI) (e.g., knowledge rep-
resentation, planning, knowledge discovery, and data mining, intelligent agents
and social network intelligence) and advanced information technology (IT) (e.g.,
wireless networks, ubiquitous devices, social networks, the Wisdom Web, and
data/knowledge grids), and to examine the design principles and performance
characteristics of various approaches in intelligent agent technology.

In the last decade, Grid computing has become one of the most important
topics to appear and one of the most widely developed fields. Research into Grid
computing is making rapid progress, owing to the increasing necessity of compu-
tation resources in the resolution of complex applications. The great challenge
is the complete integration of heterogeneous computing systems and data re-
sources with the aim of providing a global computing space. The achievement of
this goal will involve revolutionary changes in the field of computation, enabling
seamless resource and data sharing across networks. SAG 2004 aimed to provide
a forum for novel topics related to Grid computing, providing an opportunity
for researchers to discuss and identify key aspects of this important area.

The set of technical papers presented in this volume comprises the SAG 2004
selected papers plus a further 8 invited papers. As for the invited papers, we
can say that this extended postproceedings publication gave us the opportunity
and the pleasure to introduce the work being carried out by some people who
are very well known in the Grid community; and for the SAG 2004 selected
papers, we can say that this selection was the result of a difficult and thorough
review process. The SAG 2004 workshop received 29 submissions of high quality
from which the 10 papers making up the technical program were selected. The
number of submissions and the quality and diversity of the resulting program
are testimony to the interest in this up-and-coming area.

This publication could not have taken place without considerable enthusiasm,
support and encouragement as well as sheer hard work. Many people have earned
the thanks of those who attended and organized SAG 2004. In particular, we
would like to thank:



Vi

Preface

e The many supporters of WI and IAT 2004 for their contributions to the

conference. Many of these people have been involved with the WI and IAT
2004 conferences for several years.

The members of the workshop Program Committee who gave their time
and energy to ensure that the conference maintained its high technical
quality and ran smoothly. The many individuals we owe our thanks to are
listed in this volume.

All the invited authors for their great effort, hard work and support:
Konstantinos Karasavvas, Mario Antonioletti, Malcolm Atkinson, Neil
Chue Hong, Tom Sugden, Alastair Hume, Mike Jackson, Amrey Krause,
Charaka Palansuriya, M. Nedim Alpdemir, Arijit Mukherjee, Anastasios
Gounaris, Norman W. Paton, Alvaro A.A. Fernandes, Rizos Sakellariou,
Paul Watson, Peter Li, Ilkay Altintas, Adam Birnbaum, Kim Baldridge,
Wibke Sudholt, Mark Miller, Celine Amoreira, Yohan Potier, Bertram
Ludaescher, Georgousopoulos Cristos, Omer F. Rana, M. Cannataro,
M. Comin, C. Ferrari, C. Guerra, A. Guzzo, and P. Veltri, Jose M. Perez,
Felix Garcia, Jesus Carretero, Jose D. Garcia, Soledad Escolar, J. Herrera,
E. Huedo, R.S. Montero, I.M. Llorente, and Jemal H. Abawajy.

All those who submitted to the workshop. The standard set was higher than
our expectations and reflected well on the research work in the community.

We would also like to acknowledge the organizers of the WI and IAT 2004

conferences, as well as Alfred Hofmann, from Springer, for the support and
encouragement they extended to this publication. This volume is the result of a
close cooperation and hopefully will allow us to contribute to the growth of this
research community.

Pilar Herrero, Maria S. Pérez, Victor Robles
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Introduction to OGSA-DAI Services

Konstantinos Karasavvas!, Mario Antonioletti?, Malcolm Atkinson!
Neil Chue Hong?, Tom Sugden?, Alastair Hume?, Mike Jackson?,
Amrey Krause?, and Charaka Palansuriya?

,

1 National e-Science Centre, University of Edinburgh, Edinburgh EH8 9AA, UK
{kostas, mpa}@nesc.ac.uk
2 EPCC, University of Edinburgh, JCMB, The King’s Buildings,
Mayfield Road, Edinburgh EH9 3JZ, UK
{mario, neilc, tom, ally, michaelj, amrey, charaka}@epcc.ed.ac.uk

Abstract. In today’s large collaborative environments, potentially com-
posed of multiple distinct organisations, uniform controlled access to data
has become a key requirement if these organisations are to work together
as Virtual Organisations. We refer to such an integrated set of data re-
sources® as a virtual data warehouse. The Open Grid Services Architec-
ture - Data Access and Integration (OGSA-DAI) project was established
to produce a common middleware solution, aligned with the Global Grid
Forum’s (GGF) OGSA vision [OGSA] to allow uniform access to data
resources using a service based architecture. In this paper the service
infrastructure provided by OGSA-DALI is presented providing a snapshot
of its current state, in an evolutionary process, which is attempting to
build infrastructure to allow easy integration and access to distributed
data using grids or web services. More information about OGSA-DALI is
available from the project web site: www.ogsadai.org.

Keywords: Data, Databases, Grid, DAIS, OGSA-DAI, Open Grid Ser-
vices Architecture, Web Services.

1 Imtroduction

Access to and the sharing of data across organisational boundaries is an impor-
tant requirement for a large number of UK national and international collabo-
rative projects. Instead of requiring each of these projects to individually solve
the same data access problem, the OGSA-DAI project was established to pro-
duce a common middleware solution that allows uniform access to data resources
using a service-based architecture. The initial objectives of the project have con-
centrated on developing the base data access platform and now, gradually, to

! A data resource here is taken to mean any entity that can act as a source and/or sink
of data together with its associated management framework. Although the frame-
work being developed at the moment works mainly with databases the scope is more
general and could encompass file systems and streams.

P. Herrero, M.S. Pérez, and V. Robles (Eds.): SAG 2004, LNCS 3458, pp. 1-12, 2005.
© Springer-Verlag Berlin Heidelberg 2005
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focus on more sophisticated functionality that offers data integration capabili-
ties, such as distributed query processing provided by the OGSA-DQP project
[OGSA-DQP] using OGSA-DALI services. Up to the advent of OGSA-DAI, pro-
vision for uniform data access through service-based interfaces was absent from
the then available Grid toolkits, such as the Globus Toolkit 3.0 (GT3) and
Unicore.

In moving towards these ends the development of OGSA-DAI has been guided
by a set of key design principles, mainly:

— Awoid unnecessary communication between a service and its clients. In order
to minimise the number of message exchanges between a service and its
clients, multiple interactions are abstracted into a set of activities which are
then contained in a single document, referred to as a perform document®
requiring a single message exchange.

— Awoid unnecessary data movement. Wherever possible move the computation
to the data. Capabilities already available to a data resource, together with
additional capabilities implemented at the service layer such as data trans-
formations or third party data delivery, are exposed through the activities
which can be linked as a series of pipelined tasks through which data flows,
all within the same perform document. These activities are then executed
within the scope of a single service interaction near or at the data source.

— Provide an extensible activity framework. It is unlikely that OGSA-DAI will
provide all the base functionality, implemented as activities, that a given
project might require. Thus, from the outset, perform documents and the
activity engine have been designed to be extensible. New functionality can
be implemented as activities and incorporated to work within the existing
framework.

— OGSA-DAI does not provide a complete virtualisation of the underlying data
resource. It is still necessary to know what the underlying data resource is
and target suitable queries for that type of data resource. The infrastructure
does not automatically do this; OGSA-DAI is not attempting to create a
new universal query language suitable for all types of data resource.

— Provide an extensible architecture. Allow the OGSA-DAI framework to be
customised or extended, e.g to add a stronger security model.

— Build the middleware using existing standards and, where these do not exist,
try to produce standards to fill in the gaps. Up to release 5, the OGSA-DAI
middleware has been based on the GGF Open Grid Services Infrastructure
recommendation [OGSI] and its dependencies. At the time there were no

2 From GT3.2 OGSA-DAI became a contributed component to the Globus Toolkit;
an endorsement that such functionality was required. It is also still distributed in-
dependently of Globus through the OGSA-DAI project web site, from which there
have been over 3300 downloads by approximately a 1000 registered users.

3 An additional advantage of using a document based interface is that only one opera-
tion is required at the interface, perform. Functionality can easily be added without
requiring a change to the interface, as this can be done inside the document.
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standards for service-based interfaces to access data in databases so a GGF
Working Group (WG) was established. The Database Access and Integra-
tion (DAIS) WG, since GGF 5, has been attempting to standardise this in
a manner consistent with the OGSA vision. The OGSA-DAI team has been
providing a strong lead in this process and aim to produce one of the two
interoperable implementations required by GGF for proposed recommenda-
tions to become a full GGF recommendation. DAIS and OGSA-DALI are not
currently aligned due to the initial rapid movement of the proposed DAIS
specifications.

— FEstablish a standard, efficient way of moving data between services. This
has become a key concern within OGSA-DAI now that the focus is moving
towards data integration where more complex service-to-service interactions
are required. No generic solution exists as yet, although the project has
developed a Grid Data Transport portType? to achieve this. The scope of
service-to-service data transport is much wider than just within OGSA-DAI
and may require further standardisation effort within GGF.

Using the above principles, together with other guiding criteria, five major re-
leases of OGSA-DAI have been produced at fairly regular intervals since early
2003. Each of these releases has increased the functionality, performance, and
robustness of the product, as well as keeping abreast of other supporting middle-
ware. The current release, release 5, is based on the GGF 7 version of the DAIS
specification [DAIS-GGF7] and the GGF-defined OGSI recommendation. How-
ever, within this time frame OGSI has been deprecated and the DAIS specifica-
tions have radically changed. Discussion of the implications of this is postponed
to section 4. The current release of OGSA-DAI uses the Globus Toolkit 3.2 OGSI
implementation (GT3 Core)®. A version with a subset of the release 5 function-
ality that runs over WS-I+ [WS-I+|, implemented as the OMII platform®, is
also available. The next few sections of this paper describe the components and
operation of OGSA-DAI as found in release 5.

2 Architecture

OGSA-DAI has thus far relied on three types of services to provide its function-
ality: to publish and discover information about services and data resources; to
provide persistent Grid proxies for data resources and a service to access and
manipulate data resources. The current base OGSA-DALI services are thus:

— Data Access and Integration Service Group Registry (DAISGR) -a
service allowing other services to publish metadata about any data resources
they represent and the capabilities they expose. A client can thus use a

* A term used within WSDL [WSDL)] to collect a set of operations.

5 Only a modest subset of the facilities of GT3.2 are required for OGSA-DAI and a
large number of projects run successfully on this platform.

€ http://www.omii.ac.uk
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DAISGR to identify, by querying its registered metadata, a resource provider
that best satisfies its needs.

— Grid Data Service Factory (GDSF') — acts as a persistent access point
to a data resource and contains additional related metadata that may not
be available at a DAISGR. A GDSF creates GDSs to access and manipulate
data resources.

— Grid Data Service (GDS) — acts as a transient access point to a data
resource. It is through a GDS that a client interacts with a data resource.

The GDS and GDSF services were specified in the GGF 7 DAIS draft recom-
mendation. The DAISGR is not specified by DAIS but is based on interfaces
specified in OGSI. A typical OGSA-DAI usage pattern is presented in figure 1
below.

.
.

Data
Resource

i g v

Container

Fig. 1. Typical OGSA-DAI interaction

In figure 1 one or more persistent DAISGRs are instantiated at container start-
up. Any service implementing one or more of the OGSA-DAI portTypes can reg-
ister with a DAISGR. There is no requirement for the DAISGR to be co-located
in the same container as the services that register with it. Services registering
with a DAISGR may register their capabilities, as well as metadata about the
data resource’s information content.

GDSF's act as a point of presence for one particular data resource on a
Grid. The current distribution of OGSA-DAI provides support for a number
of different types of data resources amongst which are the relational databases:
MySQL, DB2, Oracle, PostgreSQL, SQLServer, Derby (formerly Cloudscape);
the XML databases: Xindice (eXist has been shown to work but is not currently
supported); as well as some initial support for accessing the content of semi-
structured files and file collections. Other types of data resources currently not
directly supported by OGSA-DAI have also been employed, such as IBM content
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manager in the e-Diamond project [eDiamond], and data streams [Data-Streams].
GDSF's are also persistent services configured at container start-up. More than
one GDSF can be used to represent the same data resource if necessary but a
GDSF can only expose one data resource. Currently GDSF's cannot be dynami-
cally created or configured. On creation, a GDSF may register its service handle
with a DAISGR, along with sufficient metadata and capability information to
allow service/resource discovery to take place, see (1) in figure 1. Clients can
obtain information about available resources (represented by GDSFs) by query-
ing a DAISGR as in (2). They can then ask for detailed information, e.g. the
schema of the resource, at a particular GDSF of interest — step (3). A GDSF, in
effect, acts as a persistent Grid-enabled wrapper for a data resource but does not
provide direct access to that data resource. Access to a data resource requires
the creation of a GDS through the GDSF’s Factory portType as specified in
OGSI - step (4).

GDSs are transient services created at the request of clients who wish to
access a data resource. Data resource access is done through the previously
mentioned single document-based operation provided by the GDS. A client sub-
mits a perform document to the GDS - step (5) — which contains the sequence
of activities to be executed on that data resource or the resulting data — step
(6). The activities that can be executed by the GDS are defined when a GDSF
is configured. The inner workings of a GDS are examined in more detail in the
next section.

2.1 GDS Low-Level Interactions

The internals of a GDS are schematically shown in figure 2. The activity en-
gine is the core component of a GDS. It is responsible for processing requests
and generating responses. A request takes the form of a perform document —
see section 2.3 for an example, which is an XML document containing one or
more activities. An activity dictates the action that the activity engine must

element element

Fig. 2. GDS perform document processing and interactions



