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Abstract — During the life of a Web 2.0 community, members
are creating, sharing and manipulating media contents. The
various media applications used by the individuals sometimes
require much more computational capacity than it is available.
This paper details how we integrated a grid infrastructure
behind a Facebook application where computational resources
are also provided by the community members. For this purpose,
we integrated the SZTAKI Desktop Grid system together with
the gUSE workflow enactor system and provided this support as
a web service. In this system processing requirements and
computational capacity comes from the same community forming
a self-supporting mechanism regarding computation.

Index Terms — Web 2.0, desktop grid, workflow, accounting,
volunteer computing, portal, community, watermark

1. INTRODUCTION

In the last decades Grid systems offered large-scale
distributed computing and storage services mainly for
academic and university research. Researchers have become
members of virtual organizations, where they were able to
share research equipment, computing and storage facilities in a
highly efficient way. In recent years focus is shifting towards
to services and knowledge sharing, and extension of the
application domain with standardized access methods and to
overcome system heterogeneity become crucial point. The
European scientific research community in the topic of Grid
computing focuses on two main categories: service grids (SG)
and desktop grids (DG).

Service grids are typically organized either from managed
clusters (e.g. the gLite based EGEE grid) or from
supercomputers (e.g. the Unicore based DEISA grid), and
provide a 24/7 service for a large number of users who can
execute their applications on those grids. The service grid
middleware is quite complex and hence only a relatively few
managed clusters or supercomputers take the responsibility of
providing grid services. As a result, the number of processors
in a cluster-based SG is moderate typically in the range of
1.000-100.000. Even the largest SG system, EGEE [1] has
collected about 250.000 computers, however resources are
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divided between about 200 virtual organizations which means
that a typical VO user can access only 1250 processors on
average. Supercomputer grids can provide much larger
number of processors but they are extremely expensive.
Desktop Grids (DGs) are strongly related to Volunteer
Computing and are much simpler than SGs related to the
software infrastructure they are relying on. Installation and
maintenance of DG resources (i.e. machines donating
resources to the grid) is extremely simple, requiring no special
expertise thus, DGs are able to utilize non-dedicated machines
even home computers. This means that, large number of
donors can easily contribute to the pool of shared resources as
in Volunteer Computing projects. Unlike Service Grids
though, Volunteer Computing projects usually serve only a
very limited user community (or target applications) who are
able to use the resources for computation. The common
architecture of Desktop Grids and Volunteer Computing
systems typically consists of one or more central servers and
(typically large number of) clients that connect to them from
time to time. The central servers provide the applications and
their input data in form of work units (WUs, i.e. conveniently
sized chunks of computation to keep clients busy between
contacting the server). Clients can join voluntarily, offering to
download and run WUs of an application with a set of input
data. When the computation has finished, the client uploads
the results to the server where the master part of the
application assembles the final output from the partial results
returned by clients.

Desktop grids [2] are collecting large number of volunteer
desktop machines to exploit their spare cycles. These donor
desktops have no SLA requirement, their middleware code is
extremely simple and hence the typical number of processors
in volunteer desktop grids is in the range of 10.000-1.000.000.
However, their drawback is that they can execute only some
very limited number of pre-registered applications and users
can use only these pre-registered applications on these
systems.

The most well-known volunteer desktop grid is SETI@home
[3] that collected over 3 Million CPUs worldwide. This
Desktop Grid is based on BOINC which is an open-source
software platform for computing using volunteered resources.
It provides a framework in which public computing projects
can be launched. A public BOINC project is aiming at
providing workunits belonging to a particular scientific area,
for which people can donate the spare computing cycles of
their home PCs. Donation is realized by a BOINC client
running on the PC in the background and performing workunit
download, execution and result upload automatically. BOINC
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is the most popular distributed computing software and can be
downloaded at [4].

SZDG [5] (SZTAKI Desktop Grid) is a software package with
many extensions compared to BOINC: installation/deploy-
ment, application support, security, interfaces. SZDG provides
easy-to-deploy software packages, and easy-to-setup project
setup facilities. For application support there are several
enhancements, like DC-API [6]for developing master/worker
applications, or GenWrapper [7] to support the execution of
legacy application. On the security side SZDG enhancements
cover the utilization of X.509 certificates for application trust
[8] while the provided virtualization/sandboxing technology
[9] allows the execution of the application on the client
resources in a safer way. Regarding the interfaces, different
implementations of the DC-API enable the utilization of other
distributed computing infrastructures (DCIs) like Condor [10]
and a gateway called 3G Bridge [11] has been developed to
forward jobs between different computing infrastructures, like
gLite, BOINC, XtremWeb and to those supporting BES
interface. Finally, the SZDG package also contains improved
monitoring facilities.

The Web 2.0 term [12] stands for the second generation
internet services, based mainly on communities, where users
create the content as joint effort, or they share information. In
Web 2.0 services the owner of the server provides only the
service framework, the real content is uploaded and main-
tained, shared or evaluated by the users. Users communicate
with each other, and they maintain connections, too. Ge-
nerally, due to the large number of connections and users,
Web 2.0 systems should handle heavy data traffic and comp-
lex relations, which need extraordinary large computational
power in many cases. Many Web 2.0 applications deal with
large files (e.g. video sharing); conversion or processing of
such files demands large amount of resources. From Web 2.0
side, numerous application topics with large IT capacity can
be solved by Grid technologies, like the already available
advisor service system, or the media conversion service, or
new envisioned services like digital signature and watermark
service. Further community specific applications have also got
high chances.

Build community

Collect resources

Applications

Dig. signature, watermark

Content-based indexing

Advanced services

Community applications

II. THE WEB2GRID PROJECT

The main aim of the Hungarian Web2Grid [13] project is to
support Web 2.0 communities in dynamically building the
necessary infrastructure that is needed for processing the high-
end tasks of their community. The same way as the content is
generated as joint effort of the members, Web2Grid tech-
nology enables the community to build the required infra-
structure as a joint community effort exploiting the volunteer
computing resources of the community members. In order to
achieve this goal, Web2Grid exploits the BOINC and 3G
Bridge technologies and other earlier initiatives focusing on
the integration of Desktop Grid and Web 2.0 technologies. On
the one hand, the Web 2.0 technologies assist to advertise
Desktop Grid goals and attract computational resources for
Desktop Grid communities. On the other hand, the developed
new Web2Grid platform that includes Desktop Grid techno-
logy can offer back-end infrastructure for several compute-
intensive Web 2.0 related problems:

* for operational requirements of Web 2.0 portals (i.e. large
number of users, connections, file processing and large file
conversions)

 for security requirements (watermarking, periodic revi-
sion of digital signature, etc.)

» for systems requiring large IT capacity

* and for tasks defined by community member end-users.

The combination of the Web 2.0 and Desktop Grid techno-
logies provides advantages for both sides (as depicted on
Figure 1), they can mutually benefit from each other’s app-
roach. In such combination Web 2.0 can extend its capabilities
further from the community contents towards to shared
services with the help of Grid technologies. From Grid point
of view (right side of Figure 1), the project relies on the results
of the EU FP7 EDGeS [14] infrastructure project which later
has been further developed by the EDGI [15] project.
The main aims of these projects were the examination of the
above mentioned targets and development of the tools, inter-
faces, methodologies to establish the integrated services both
for private (local Desktop Grid), and public (volunteer Desk-
top Grid) environments.
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Figure 1 General concept & join efforts in the Web2Grid project
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