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Disclaimer

This document contains description of the DILIGENT project findings, work and products.
Certain parts of it might be under partner Intellectual Property Right (IPR) rules so, prior to
using its content please contact the consortium head for approval.

In case you believe that this document harms in any way IPR held by you as a person or as
a representative of an entity, please do notify us immediately.

The authors of this document have taken any available measure in order for its content to
be accurate, consistent and lawful. However, neither the project consortium as a whole nor
the individual partners that implicitly or explicitly participated the creation and publication of
this document hold any sort of responsibility that might occur as a result of using its
content.

This publication has been produced with the assistance of the European Union. The content
of this publication is the sole responsibility of DILIGENT consortium and can in no way be
taken to reflect the views of the European Union.

The European Union is established in accordance with the
Treaty on European Union (Maastricht). There are currently
25 Member States of the Union. It is based on the European
Communities and the member states cooperation in the
fields of Common Foreign and Security Policy and Justice and
Home Affairs. The five main institutions of the European
Union are the European Parliament, the Council of Ministers,
the European Commission, the Court of Justice and the Court
of Auditors. (http://europa.eu.int/)

DILIGENT is a project partially funded by the European Union
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Executive Summary

The objective of this document is to report the activities performed in the Demonstration
workpackage (WP 4.4) until M24, including the final description of planned demos and
instruction for their access and use.

In particular it provides a detailed description of the activities and objectives planned until
the end of the workpackage that will be also included in the New Implementation Plan M25-
36. The aims of this document is to have a clear picture of the status of this WP, the
problem encountered, any deviation from original plans and the corrective actions adopted.
Some information already submitted as IMR for the past periods here are better represented
and discussed.

Demonstration activities have the objective to promote the main features of the DILIGENT
project to potential customers. Target customers have been analysed within WP 4.3
activities (Task 4.3.1 Virtual research organisation aggregation and analysis) and results of
this analysis served as starting point for the subsequent demonstration identification.

As described in the D4.4.1 Preliminary Demonstration Plan, demonstration of concrete
results involves business aspects, content selection strategies, organisational and
technological aspects. The main objective is to highlight innovative and interesting results
and present to potential users in an attractive way. This rationale leaded to the
development of a set of demonstrators related to three different contexts:

* Cultural Heritage of the historical and humanities activities performed in the ARTE
context of the Scuola Normale Superiore (SNS) university of Pisa,

* E-Science context emerged by the European Space Agency and EGEE communities

* Multimedia processing performed by RAI Educational mainly related to the Mediateca
and Prometeo tools as described in the D4.4.1 Preliminary Demonstration Plan
document.

Demonstrators are targeted to the three different audience categories:

» Developers, members of a research organisation, which are in charge to develop a
DL, or are involved in evolution or maintenance of a grid middleware

* Decision Makers, whose people that have the responsibility to make strategic
chooses comparing DILIGENT approach to other solution based on non-only-
technical characteristics

* End Users, the people that will experience the daily use of the system, uploading
and accessing the information, creating new contents and exploiting the DILIGENT
solution in their business work.

Starting from these target categories, six demonstrators have been planned and are being
implementing for the DILIGENT project. They are briefly introduced in the following.

The Dynamic Service Instance Deployment demonstrator aims to prove that location and re-

location of a Web Service (WS) on a cooperating remote host is not only feasible but makes
possible to simplify the management of a Service Oriented Application developed on top of a

Updated Demonstration plan and activity report - interim Page 8 of 42
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grid middleware. It is mainly targeted to Developers and it's already available on the CNR
infrastructure.

The Watermarking and Encryption of Videos demonstrates the process of digital
watermarking as a method to verify the unauthorized copy of digital contents. It is targeted
to all three audience categories and already available through the GILDA platform.

The Batch Feature Extraction demonstrator illustrates distributed parallel batch processing
on the Grid for enhanced performance of time consuming data processing. It provides the
technological foundations for content-based searches atop pre-extracted image features. It
is targeted to Decision Makers and End Users and available at the UMIT installation.

The User management and Security mechanism in Rendering shows the opportunities of the
DILIGENT security Model and provides a video rendering application on the Grid based on
the gLite middleware. It is targeted to all three audience categories and already available on
the ENG infrastructure.

The Content-based Multimedia Retrieval shows the integration of existing Grid-enabled
technology for parallelized Content-Based Image Retrieval (CBIR). It illustrates the search
effectiveness using sophisticated similarity measures, comprehensive query models, and
expressive feature types. It is mainly targeted to End Users and available at the UMIT
installation.

The Identification and Configuration of Dynamic Services demonstrator aims to prove that
the co-deployment task of an infrastructure of interoperable services, appropriately
configured, is feasible. By exploiting the Package Repository features, this demonstrator
identifies all the mandatory services/packages and organises them in a simplified DL Map.
Despite such map is not optimised, e.g. does not reduce the number of needed DILIGENT
Hosting Nodes, it assures the compatibilities among the services allocated on the same DHN
while preserves their package dependencies. This demonstrator is targeted to Developers
and already available on the CNR infrastructure.

The following step to perform in order to improve the usability of demonstrators is to
integrate them in a single uniform application accessible through the GridSphere portal. In
order to do this, two steps could be performed until the end of the workpackage activities
(March 2007). The first one consists of the creation of an access page linking all
demonstrators. A brief description of each one will clarify the purpose and functionalities of
the demonstrator to users. The second step aims to integrate all demonstrators in a single
portal application. Accessing this applications, users will be able to test functionalities of
supplied demonstrators in a uniform environment.

Updated Demonstration plan and activity report - interim Page 9 of 42
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1 INTRODUCTION

The purpose of this document is to report the activities carried out in Demonstration
workpackage and to update the plan for demonstrating main features of the DILIGENT test-
bed.

1.1 Outline of the document

The last phase of DILIGENT focused on developing scenarios for DILIGENT services
customized for different type of audiences, integrating and adapting results from technical
work-packages into usable demos available on-line.

Two other main chapters, in addition to this one, compose the document:

Chapter 2 provides the update of the strategy adopted for the whole demonstration
activities, different technical and business aspects considered and success criteria; the
strategy, already introduced in D4.4.1 “Preliminary Demonstration plan”, has been adapted
to address new issues raised in the last period;

Chapter 3 describes the set of demonstrators under development and those available on the
web for immediate use; for each demonstrator is given a short description of purpose,
technical results used, potential target audience and success indicators;

The document is completed by a “Conclusion” chapter where we reflect upon work done
and plan the final phase.

1.2 Methodology

In the previous phase, this WP was mainly devoted in selecting relevant features of the
system under design and, starting from an initial analysis of potential user categories, in
developing simple demonstrators accessible on-line.

This phase, due to delays in design and develop DILIGENT components implementing
selected features, is far to be conclude. Only four out of six demonstrators have been put
on-line by the end of 2006.

In this chapter we review the demonstration strategy based on lessons learned during the
last two years.

In particular, given that DILIGENT project aims at creating “an advanced test-bed that will
allow members of dynamic virtual e-Science organizations to access shared knowledge and
to collaborate in a secure, coordinated, dynamic and cost-effective way” [1], particular
attention will be given in approaching user communities and providing them with usable on
line tools to demonstrate main DILIGENT features.

In order to reach the expected impact with Users Communities a single-stop page in the
DILIGENT web-site will be provided from which the users could i) understand the main
features of DILIGENT accessing the six on-line demonstrators, ii) access any training
material available (technical documentation as well as the DILIGENT training DL).

Updated Demonstration plan and activity report - interim Page 10 of 42
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The creation of material in the DILIGENT DL and its maintenance, as well as the installation
and maintenance of training version of DILIGENT System are not part of the Demonstration
activities.

1.3 Sources of Information

The descriptions of demonstrators contained in chapter 3 of this document have been
provided by DILIGENT partners involved in demonstrator development. Information about
user groups has been gathered from other project deliverables and from informal meetings
with people of these groups.

All these documents are listed at the end of the document and they are available on the
project web repository (BSCW).
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2 DEMONSTRATION STRATEGY

This chapter describes the new demonstration strategy that will be adopted by DILIGENT
project to show its results to future potential customers. Such strategy depends on the
creation of a real DILIGENT Community and the analysis of the impact of project results on
Users that will be performed respectively in Dissemination and Exploitation activities.

2.1 Understanding Customers point of view

Following the market segmentation made within the WP4.3 activities and reported in [2]
potential customers for DILIGENT are listed in the following table:

Market segment User group members Segment characteristics Comments
B | . Digital libraries are business |
Libraries Public and critical Familiarity with  Digital
corporate libraries . Small budgets Libraries, low IT
competency.
. Large amounts of data and low
computational requirements
. Digital libraries are business
e-Science Private and public critical Familiar  with Digital
research . Large budgets Libraries, high IT

organizations competence, drives Grid
. Large amounts of data and | development

high computational requirements

. Requires different types and
sizes of Digital Libraries
. Large amounts of data
Medla/pybllshlng Private . media | , Unknown budgets Qemapd . for . Digital
companies companies and Libraries is questionable.

public broadcasters

Table 1 - Digital Libraries Market segments

For each market segments different user profiles or interests have been selected to better
focus the demonstrators. In the rest of the chapter such profiles are detailed.

2.1.1.1 Developers

Developers are those members of a research organisation, which are in charge to develop a
DL, or are involved in evolution or maintenance of a grid middleware. They are interested in
demonstrations of technical DILIGENT features.

Demonstrations should be focused on

- How grid services are used to implement basic capabilities of a DL either from the
perspective of a DL developer or a Grid-middleware architect and

- How to develop or integrate third-party services on DILIGENT platform (API, security
mechanism, etc).

Updated Demonstration plan and activity report - interim Page 12 of 42
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2.1.1.2 Decision-Makers

Decision-Makers are people with the responsibility to make strategic choices comparing the
DILIGENT approach to other solution based on non-only-technical characteristics.

Each decision-maker will have its own perspective that could vary strongly depending on
their interest in the technology. Nevertheless some common issue can be highlighted:

Reduction of initial and maintenance costs or optimisation of overall IT expenditure;

Reduction of effort to address users needs (or to improve number of final users);

Valorisation of institution assets;

- Improving the user experience interacting with the institution;
- Address unsatisfied requirements.

2.1.1.3 End Users

End Users are the people that will experience the daily use of the system, uploading and
accessing the information, creating new content and exploiting the DILIGENT solution in
their business work.

In general End users are interested to verify that:

- The new system services will perform in the same way, or better, than their previous
system (fastest or better response);

- The new system reduces the user effort (or attention requirements) in performing an
activity;

- The new system allows the user to do more complex or new things.

2.1.2 Some cases

Different target groups have different interests and decision-making processes. These
interests and processes have been analyzed interacting with user communities
representatives in the project.

For each Community are described the context of work, the developer requirements, the
decision-makers perspective and user interests.

2.1.2.1 The ESA case

The European Space Agency has been using grid technology for a while now, executing
time consuming multi-part tasks on their Grid On-Demand system. All these processes are
related to image analysis and data integration. The so-called “products” are geo-referenced
images with visual representation of historical data.

The nature of earth observation implies that huge amounts of data are produced daily and
scalable systems are required to deal with this information. While the current On-Demand
system provides scalable data analysis, ESA expressed the need for scalable information
management.

Updated Demonstration plan and activity report - interim Page 13 of 42
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Developers are internal (or external) software developers that have the role to maintain and
improve the Information Infrastructure (the On-Demand system is not the only information
infrastructure available in ESA). The main interest is in how to allow DILIGENT services to
gather information or products (security and API features) from the Grid On-Demand
system and how allow interoperability with DILIGENT and the LCG II/gLite internal
installations.

Decision-Makers in ESA are department directors that actually are well aware about grid
technology. Their main interest is to reduce the effort in organizing and aggregating the
data they have to accomplish their institutional objectives.

End-users are ESA employees working on several departments that are using On-Demand
Systems to access its “products”. They are interested to have some automatic or
semiautomatic ways to produce different reports, aggregating existing information or
“products”. The most interesting issue is to update a “product” (i.e. a document containing
some aggregated data and geographical references) with new (fresh) data or maps.

2.1.2.2 The RAI case

RAI Educational is a department of RAI, the Italian broadcasters, mainly dealing with
educational challenges.

During the last years several tools and systems have been supplied to general public, two of
them are particularly interesting in the DILIGENT perspective because represent potential
future scenarios where the DILIGENT technology can be adopted:

-  “Mediateca” is the Multimedia content repository related to the transmission
“Mediamente” that for six years presented technological, cognitive and societal
aspects of ICT. In the Mediateca users can find interviews (in text and audio
format), sample video, hyperlink to related contents either in the same repository or
on the web.

- “Prometeo” is the Rai web site dedicated to secondary school teachers interested in
select RAI educational content (mainly video) for their lessons. Through the web site
the registered user select the content required filing a request form. The Rai
backstage find the video, and plan it broadcasting through the satellite channel (hot
bird 1 or 2), then contact by email the teacher to advice him/her of the date and
time of the transmission.

The concept of Developers in RAI is very complex, in fact within this category we could
consider either developers of the software application or people in charge of the creation of
a services and its design in terms of infrastructure (web site, TV or satellite channels,
Archives, etc). While the former are often third-party software developers, the latter are
people with ICT and Media competences. We choose to address only the second group, as
they are interested in solutions to improve multimedia management using the grid
technology. Demonstrators 4 (User management and Security mechanism in Rendering) and
2 (Watermarking and Encryption of Videos) have been created to address these interests.

Decision-makers, as in ESA, are the directors of each department with their institutional
mission and assigned budget. Their interest is in identifying the most economic solution to
address their objectives. A clear understanding of concrete interest has not been possible
since no interview was possible to organize with such figures. No demonstrator for them has
been designed.
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End-users of RAI Educational services are the general public, primary and secondary
teachers, academic researchers on Visual Arts, History, Social studies, Communication
techniques, thus non-IT experts, that are interested in the quality of services (performance
in accessing and retrieving the expected content, usability of the interface).

2.1.2.3 The SNS case

Scuola Normale Superiore is a university in Pisa, specialized in Humanities and strongly
active in the historical field. One of the main interests is related to the ARTE project, a
national initiative funded by MIUR, the Italian Ministry for Higher Education and Research.
“This is a community of scholars, distributed all over the world, who have decided to start
working together in order to set up the basis for a new research discipline that merges
together experiences from the medical, humanity, social science, and communication
research areas’[3]

The analysis of this Community have been made through the representatives that currently
work in DILIGENT, hence exploiting their knowledge of the people they work with.

In the SNS environment developers are only third-party programmers that are called on-
demand to realise the required applications.

Decision-makers are professors and heads of departments that at different levels have the
autonomy to select the most appropriate tool to support their educational and research
activity. Both figures are strongly interested in the reduction of costs in sharing resource
and facilities within several research projects, and along different departments.

End Users are students, researchers and professors not experts in IT that look for — at least
— the same facilities they have with their usual information system. Again, the key factors
are related with the usability of the interface and the performance and quality of service
supplied.

2.1.2.4 The EGEE case

About 70 institutions between research centres, academia and industries compose the EGEE
project. The main objective of the EGEE project is to support the amount of data produced,
and their consequent processing, by the Large Hadron Collider that will start its activities at
CERN from 2007.

Within the EGEE activity the Joint Research Activity 1 (JRA1) is dealing with the integration
and evolution of existing grid-middleware to create a unique, homogeneous grid-layer,
generally considered the parent of the future European grid middleware.

Another Joint Research Activity (JRA3) is related with security issues: i.e. certificates, secure
storage, multi-institutional access.

Within JRAs we have identified our target audience.

Developers are ICT people of several institutions involved in the extension of existing grid
services or in the development of completely new one. They are interested in the
experience of using their components, to detect possible errors, wrong performing, etc ...

Decision-Makers are designers of the components and the architects of the possible
evolution. They have required to understand how gLite services are used within different
application and scenarios, which features are useful, which not and which are needed in
future releases.
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End-users are other gLite communities using the middleware for their application. They're
mainly the other Virtual Community within the EGEE project and the others in related
initiatives (SEE-grid, Nordu-grid, Balkan-grid, etc). They're interested in experience the way
we use gLite how we manage security, user management, and how we develop grid-
services on top of the basic gLite services.

2.2 Demonstrations selection

Analyzing target group’s interests and the technology development plan (which is an
internal document not publicly available) we have identified some concrete demonstrators
to develop.

Some demonstrators have been selected to be usable with multiple target groups and will
be designed to be cross-domain, in order to reduce the effort and investment required.

Based on an iterative process, technical partners presented software components availability
that might be used to develop demonstrators. On the basis of User requirements and
scenarios, this WP partners identified potential scenarios that would be possible with the
promised software components.

The result is a set of demonstrators that cover at least one requirement expressed by each
target group. The following table summarizes these findings:

Cultural E-Science Multimedia
Heritage

Developers |Dem. 1 “Dynamic Service Instance Deployment”

Dem. 6 “Dynamic Infrastructure Deployment”

Dem. 4 “User management and Security mechanism in Rendering "

Dem. 2 “Watermarking and
Encryption of Videos”

Decision Dem. 3 “Batch Feature Extraction”
Makers

End-Users

Dem. 5 “Content-based Multimedia Retrieval’

Table 2 — Target coverage of DILIGENT demonstrators

A detailed description of each demonstrator will be given in the next chapter.
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3 REPORT ON DEMONSTRATORS DEVELOPMENT

In the following chapter the activities performed for each demonstrator are described as
well as each final demonstrator, along with practical info about the location and some initial
guidelines on how to use it.

Further development and the activities still to be performed are described separately.

3.1 Demonstrator 1: Dynamic Service Instance Deployment

This demonstrator aims to prove that location and re-location of a Web Service (WS) on a
cooperating remote host is not only feasible but makes possible to simplify the management
of a Service Oriented Application developed on top of a grid middleware. This demonstrator
(i) transport a packaged WS together with all required libraries to a remote host; (ii) reserve
the hosting resources for a given period of time; (iii) deploy the WS in the container; and,
finally; and (iv) activate it.

The demonstrator will be executed in the following scenario: through Demonstrator portlet
it is possible to select the service to be deployed and the hosting node where the
deployment task has to be performed. The user will select the service and the hosting node
by relying on their descriptions as reported in the Information System. The status of the
deployment task can be monitored by means of a pop-up window reporting the current
stage (deploying, running, failed) the process is. Finally, the effective creation of the new
service instance can be verified by accessing the Information System and discovering the
Running Instance entry.

3.1.1 Demonstrator design

The demonstrator has been designed to exploit the capabilities provided by the Hosting
Node Manager (HNM), by the Package Repository, and by the DL Management services. The
information provided by the Diligent Information System (DIS) developed by the DILIGENT
Collective Layer is used in order to support the described scenario.

The demonstrator architecture is mainly composed by two components: the demonstrator
user interface (DSIS-Portlet) and the demonstrator logic (DSIS-Logic) as reported in Figure
1

The DSIS-Portlet exploits the Google Web Toolkit (GWT) to provide a comprehensive user
interface allowing selecting a service from the list of available services, to ask for its
deployment on a node, and to monitor the activity performed by the DL Management by
means of a monitoring user interface.

The DSIS-Logic interacts with the DIS and the DL Management services by means of the
appropriate software libraries. It performs a query against the DIS, manages an internal
cache, performs the streaming of the resources, and hides to the DSIS-Portlet all the
complexity related to the DILIGENT framework.
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Figure 1 - Demonstrator Dynamic Service Instance Deployment Architecture

3.1.2 Overview of current development status

The Dynamic Service Instance Deployment demonstrator has been completely developed.
The DSIS-Logic logic has been implemented and an internal interface isolates the libraries
provided by the underlining services. This approach supports the easy integration of new
versions of the same DIS and DL Management libraries without changing the core part of
the demonstrator.

The DSIS-Portlet representing the visualization of the DILIGENT resources has been
implemented as well as the activation of the DILIGENT service deployment process and its
monitoring

Figure 2 shows the graphical user interface provided by the DSIS-portlet. Three main areas
characterize it:

1. The Deployment Panel represents the main console of this demonstrator. It allows
(i) to select the category of resource to browse, i.e. services and hosting nodes, and
(ii) to start the deployment task. Moreover, it reports the current selected items
involved in the deployment task to help the user in its activity, i.e. it reports the
name of the selected hosting node and services that, once clicked, provides their
profile and offers a link enabling the user to discover the service instances currently
deployed on the selected hosting node.

2. The Resources Browser represents the area enabling the user to browse the
resource instances of a certain type, e.g. service, hosting node. It shows the
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distinguishing features of each resource instance, e.g. its identifier, its name, and
allows to navigate through this potentially huge list of entries via an easy to use and
understand mechanism based on previous/next page.

3. The Profile Visualizer represents the panel reporting detailed information on the
resource currently selected in the Resources Browser panel or in the Deployment
Panel, i.e. it is in charge to display the profile describing a service or a Hosting Node.
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Figure 2 - Demonstrator Dynamic Service Instance Deployment Graphical User Interface

3.1.3 Target Audience

This demonstrator aims at demonstrating that well packaged Web Services can easier be
deployed in a grid environment using the services of the DILIGENT Collective Layer.

It must rely on a demonstrator infrastructure equipped with the Diligent Information System
and the Keeper services. It will target:

- High-level services developers of the DILIGENT community

- The glLite development and design team

- Other middleware designers and developers

- Grid application developers, such us the ones belonging to the ETICS team.
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3.1.4 Where to find it and how to use it
The demonstrator can be accessed at http://ddportal.isti.cnr.it/diligent/diligent.

The infrastructure is currently provided by CNR-ISTI. However, a DILIGENT demonstration
infrastructure or a third-parties infrastructure, e.g. the Gilda infrastructure, should be
adopted to ensure the proper number of resources.

The demonstrator will be linked from the project web site and it will be accessible through
the demonstrator portal. The access to the portal will be guaranteed to authenticated users.
The registration process is out of the scope of the demonstrator and therefore it relies on
the native authentication mechanisms provided by GridSphere portal engine.

3.2 Demonstrator 2: Watermarking and Encryption of Videos

The demonstrator shows the process of digital watermarking. It is a technique which allows
an individual to add hidden copyright notices or other verification messages to digital audio,
video, or image signals and documents. In this demonstrator media data are mpeg video
files, which are marked by a digital watermark. Digital watermarking is an accepted security
technology to verify the unauthorized copy of digital contents.

The demonstration is included into the GILDA demonstration platform. The applications of
the demonstrator are a set of standalone applications. The applications are executed in a
fixed order to complete the watermarking application. Every application will be submitted in
form of a grid job. Based on these demonstrator properties GILDA is an adequate platform
to apply the complete demonstration.

3.2.1 Demonstrator design

The demonstrator was re-designed. In D4.4.1 the idea of the demonstrator was a
simulation of the grid system at a local workstation. The aspects of the advantages of the
grid network can only be anticipated with the GILDA platform. GILDA provides the grid
network aspects.

The demonstrator is composed by a set of applications which are applied in combination of
grid jobs on a grid network. The grid jobs are combined to a DAG job. To create the DAG
job a user interface is available in the GILDA platform. Through this interface the user can
select the set of necessary input parameter for the watermark algorithm.

The user has to login to get access to the demonstrator. Before the demonstration starts
the user has to input the necessary parameter security key, watermark message and video
file. After pushing of the submit button the demonstrator application will start. The last
point is the monitoring activity of GILDA to know the state of the started service.
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Figure 3 - Demonstrator Video Watermarking Design

Figure 3 shows the design of the demonstrator. The complete workflow consists of three
sub processes: the splitting of the file into chunks, embedding of the watermark into every
chunk and merging of all chunks into a final video file.

Every of the three operations (rectangles in Figure 3) will be submitted as a grid job to the
grid network behind the GILDA platform. Because the submitted grid jobs have a fixed order
to complete the operation a DAG is created for a dependency control between all sub
processes. The demonstrator is restricted to the video file format MPEG. The applications
use a MPEG decoder to get the information of the video frames and especially the
watermarking application also uses a MPEG Encoder to encode the marked video frames
back to a conform MPEG video file. If the video files consist of another video standard it is
necessary to add a previous conversion process to convert the video file. This process can
also be added as a grid job member of the complete DAG job. The three operations are
command line tools. The tools are sent as a part of input sandbox of the grid job.

3.2.2 Overview of current development status

The status of the development is displayed in Figure 4:
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Figure 4 - Demonstrator Video Watermarking Development status

The design of the demonstrator was done mostly up to December 2006. This included I)
discussions with the contact persons of GILDA to identify the necessary work for the
demonstrator development, ii) development of the grid jobs shell script, its design and test
on the grid networks iii) the watermarking and video splitting/merging application testing on
video data provided by RAI, iv) integration of the demonstrator into the GILDA platform.

The core watermarking application was presented during the Cebit 2006. With the
development of information material interested people were informed about watermarking
and the aspect in the project. During this event it already existed a web application of
watermarking in grid network, but it was not DILIGENT conform, and the service was not
implemented to comply with the WSRF standard. At the end of June 2006 at the T-COM
meeting in Frascati a stateless WSRF service was presented with the core applications.

The demonstrator includes a web presentation of the content security mechanisms to
inform people about media security techniques. Thus it is possible to demonstrate the
media security applications of diligent in practice.

The challenge of the demonstrator is to distribute still existing security technologies and
apply them in digital library based on grid networks. Through grid networks it is possible to
improve performances of complex video watermarking algorithms and also video standards.

3.2.3 Where to find it and how to use it
The demonstrator can be accessed at https://glite-demo.ct.infn.it/.

After the login, the user has to select the virtual organization of the watermarking
demonstrator. In the GUI interface of the demonstrator (Figure 5) the user has to input
required parameters. Starting from these parameters the security key and watermark
message are generated. The video file path has to point to an existing video file at the
storage element. Clicking on the submit button, a grid job is initialized. The result of job
submission is the generation of a DAG job. The DAG job includes the following three
operations:

(a) video file splitting
(b) watermark embedding
(c) video file rejoining.
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Figure 5 - Demonstrator Video Watermarking GUI interface at GILDA

Example videos are stored at a storage element of the GILDA platform. The user has to
select one of the video files. The result file is also stored at the storage element.

3.3 Demonstrator 3: Batch Feature Extraction

This Demonstrator illustrates distributed parallel batch processing on the Grid for enhanced
performance of time consuming data processing.

It provides the technological foundations for content-based searches atop pre-extracted image
features.

It integrates technology of Grid middleware with Feature Extraction (WP1.4), Process
Management (WP1.5) services, and Content Management (WP1.3).

3.3.1 Demonstrator design

The demonstrator is still under development and will be released in two versions: The first one is
released in a comparably early stage of the project to give a first feedback on the capabilities of
distributed feature extraction, where the outcome can still affect the design and implementation of
DILIGENT components. Therefore it is necessary to use pre-existing or non-DILIGENT components,
until the required functionality has been implemented in DILIGENT. The second (and final) version of
the demonstrator is relying on DILIGENT components, only.

The initial design of the demonstrator is as follows:

e DILIGENT components

* User Interface provides interaction facility for end users (selection of image
collection, parameterization, result presentation)

* Splitter starts (static) workflow of parallel service invocations (feature extractors)
processing sub collections; combines returned results

*  Feature Extractors fetch images from storage elements, compute localized colour
signatures

* glite components
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Figure 6 — Demonstrator Batch Feature Extraction Design

Due to major changes in data management from gLite 1.5 to gLite 3.0, gLite I/O, FiReMan, and
dCache have been replaced by LCG components. The second version of the demonstrator will use
Content Management functionality (WP 1.3), so this change will be transparent to the demonstrator.
The splitting will result in a process, which will be optimized and executed by Process Management
(WP 1.5).

3.3.2 Overview of current development status

The first version of the demonstrator has been made available before the first review (3™ quarter
‘05), using some non-DILIGENT components. The graph shows the results of a simple evaluation
using one particular image feature (colour signatures), which can parameterized with the number of
different colour signatures to generate (k). The range of nodes used in the experiment was from one
(the whole extraction takes place on a single node, no parallelization) to 4 nodes. The test-run with 9
images (JPEG files of paintings) shows almost linear speed-up for increasing number of nodes.
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Figure 7 — Demonstrator Batch Feature Extraction Statistics

The second version of the service requires the availability of all DILIGENT components, of which use
is intended. Since e.g. process optimization is planned for the BETA release of DILIGENT, the second
version of the demonstrator cannot be made available before the BETA release.

3.3.3 Target Audience

This demonstrator is mainly addressed to following target groups:
e Decision makers (performance improvements in batch processing)
e ARTE User Community (addressing of CBIR use cases)

3.3.4 Where to find it and how to use it

The first version of this demonstrator has been deployed at UMIT and is currently not more available.
The following screenshots show the process to start the feature extraction.
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Result of the Feature Extraction

Since UMIT is no longer a partner of the DILIGENT project, this version of the demonstrator
can no longer be provided using their infrastructure. For this reason the demonstrator is
currently unavailable. The second version of the demonstrator will be deployed at UNIBAS
before the end of March 2007.

3.4 Demonstrator 4: User management and Security
mechanism in Rendering

This demonstrator aims at testing animation rendering, a computational intensive process,
on a secure grid middleware. Rendering is the process of generating an image from a
model, by means of computer programs. The model is a description of three dimensional
objects in a strictly defined language or data structure. It contains geometry, viewpoint,
texture and lighting information. The image is a digital image or raster graphics image.
Animation rendering is the process of calculating effects in a video editing file to produce
final video output. As this process is really CPU consuming, the centralized approach cannot
solve the problem.

In this Demo the animation to be rendered is split into fragments, each one constituted by
some frames. Fragments are rendered concurrently on different grid nodes. When all
fragments are rendered they are merged all together to get the complete animation.

This demonstrator aims also at showing functionalities of the DILIGENT security model
described below. It allows to face Authentication and Authorization issues on a grid
environment.

The DILIGENT Security Model mainly deals with two different aspects:

* Authentication: Authentication support deals with user identity and credentials
management issues. DILIGENT Authentication model is based on Grid Security
Infrastructure. This implies the adoption of a Public Key Infrastructure (PKI) and the
usage of X.509 End Entity Certificates (EEC) released by a Certification Authority
(CA) in order to authenticate DILIGENT users.
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e Authorization: DILIGENT authorization is based on the DILIGENT VO model
reported in the diagram below.
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Figure 8 - DILIGENT VO Model

A VOMS VO containing all users and roles backs the DILIGENT VO. The VOMS server is used
to create signed Attribute Certificates (AC) to be included in the Proxy Certificate of
DILIGENT users. AC contains roles currently held by the user.

The DILIGENT authorization service is in charge to manage associations between roles and
permissions in DILIGENT. When a service request is received, the DILIGENT Authorization
service is queried to confirm that one among the roles held by the user are entitled to
perform the requested operation.

The demonstrator is executed in a scenario where it is possible to choose between two
different users having each one a different role. Depending on the identity you used to log
on the demo, you'll be able to perform different operations.

3.41 Demonstrator design

The User management and Security mechanism in Rendering is developed on GridSphere
Framework Portal that provides an open-source portlet based Web portal. The portal
contains all portlets needed to manage renderings and to summarize security aspects of the
demo based on the DILIGENT Security Model.

The demonstrator architecture is basically made up of following components

» Demonstrator GUI: The GridSphere application containing the graphical user
interface of the Demonstrator deployed on an Apache TOMCAT installation.

* Rendering Service: A WSRF service able to submit and manage rendering jobs to the
grid middleware deployed on a Java WS Core Node.

»  Workload Management System: a dLite service in charge of receives and dispatch
jobs to the grid, deployed in a gLite Node.

* MyProxy server. it is in charge to store credentials of users registered in the
DILIGENT VO

» Authorization Service: The DVOS service in charge to manage and verify
authorizations for DILIGENT roles developed for the Collective Layer.

» User&GroupManagement service: The DVOS service in charge to manage users and
groups for DILIGENT VO developed for the Collective Layer.
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The demonstrator architecture is shown in the following diagram.
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Figure 9 - User management and Security mechanism in Rendering deployment view

A user through his browser can contact the demonstrator user interface (Demonstrator GUI)
and log on to the portal by using one of the users predefined. All the authentication aspects
are managed by using a Proxy certificate retrieved from a MyProxy server that allows to the
logged user to act on demo infrastructure.

An authenticated and authorized user can submit requests to a WSRF service (Renderer
service) able to manage animation renderings. This service is able to submit jobs towards
the gLite 3.0.0 middleware, in particular to Workload Management System (the gLite service
in charge of receive and dispatch jobs).

The general behaviour of this demo is described by following steps:

* Each time the user login to the Demonstrator GUI, a proxy credentials containing his
role is created automatically contacting the MyProxy server.

* Each time a new user is registered the User & Group Management service is invoked
to add it to the DILIGENT infrastructure.

* The Authorization on the Rendering service is enforced using Authentication API and
Authorization service of the DVOS component.

* Each time a new rendering is created, a corresponding WSRF resource is also
created in the Rendering service.

* Once started, the resource is in charge to submit new rendering jobs to the
Workload Management System (of the gLite 3.0.0 release) and to manage existing
jobs until the animation is completed.

3.4.2 Overview of current development status

The service providing rendering management functionalities has been implemented as well
as portlets in charge to access it. The GUI of the demonstrator is composed by two different
groups of portlets: the first one is in charge to present the information provided by DVOS
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services, while the second one allows managing the creation and the control of the
rendering processes. Portlets created has been divided in two different pages: Security and

Renderer.

In fact under the “Rendering tab” two pages are displayed:
* The Security page representing the interface with the DVOS services. It contains two

portlets:

* Authorization portlet summarizing the user information about his current role and
authorized operations on that portal, i.e. create a new rendering, monitor an

existing rendering.

* User and group portlet reporting the current users list registered to User & Group
management DVOS service and that can be authenticated by the portal.

Figure below shows the graphical user interface provided by the demo portal for security

aspects.
[ welcome || administration ‘| uendering]

Security Renderer

‘Authorization Portlef

Welcome to Authorization Service

With this service you can match role with available operation.
There is two ways to authenticate to the service:
Account
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~Manage users of UserGroupManagement Service
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January 29, 2007

* The Renderer page represents the area enabling the user to manage all the
aspects related to rendering. Depending on the identity used to perform the
demo, the user will be able to perform different operations. If access with
“guest” role, the user can only monitor renderings, on the other hand, if user is
logged as “rendering_manager” role, he will be able to create, manage and
monitor renderings. This page contains three portlets:

* Create new rendering portlet: this portlet allows submitting new renderings.
To create a new rendering some information must be provided. In that
portlet you have to pass some parameters required by Povray rendering
engine, like frames per second, and some others required by gLite

infrastructure, like frames

per job.
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» List renderings portlet: this portlet allows user to monitor and, if he is an
authorized user, to manage existing renderings, managed by the WSRF
service. Clicking on each rendering name, detailed information will be
shown on the Rendering Status portlet on the right of the page. On
Manage rendering column portlet provides all actions supported for a
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rendering and managed by this portlet, like start, pause, stop, abort,
delete rendering.

[ wetcom { N,

? List Renderings =0

List Renderings

testl 10:07:38 il BO
2007/01/10 -
test 10:57:43 P WO

« Rendering status portlet: this portlet shows the detailed information of a

selected rendering (on List renderings portlet).

It contains three sections:

* Global description contains the summary of rendering settings selected during
its creation;

* Global status contains principal information about selected rendering;

* Fragment information shows detailed description of every fragment:
its current status, WN where it was assigned, and time when it is submitted, it
started, it ended and it is completed.

Rendering Status =20
Global description Global status
Rendering name : test Rendering status | DONE View complete rendering
Povray file : simpleAnim.pov Completed frames : 90
Frame size : 320 x 240

Frame per second : 12
Frames : 0 - 60
Max active frames : 10

Fragment information

RETRIEVED 2007/01/10 2007/01/10 2007/01/10 2007/01/10
grids08.eng.it 101/ Yy ey oL

view 10:58:15 10:59:21 10:59:58 11:02:30
B RETRIEVED : . 2007/01/10 2007/01/10 2007/01/10 2007/01/10

20 = 5 view BEEELED 10:58:22 10:59:29 11:00:14 11:03: 12
. RETRIEVED : : 2007/01/10 2007/01/10 2007/01/10 2007/01/10

EUNED view ek Emm 10:58:35 10:59:29 10:59:38 11:03: 12

3.4.3 Previous experiences and Target Audience
The Demo is mainly addressed to:

* Developers: interested in evaluating design and implementation solution as well as
technologies used to create the demo.

It relies on a demonstrator infrastructure equipped with the gLite 3.0.0 middleware and
DVOS services.

3.44 Where to find it and how to use it

The demonstrator can be accessed at http://grids16.eng.it/gridsphere.

In the homepage a link points to a description of functionalities of this demonstrator.
The access to the portal is guaranteed to authenticated users registered to diligent VO.
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®2 gridsphere portal framework B Engish v

| GridSphere ]

Welcome to DILIGENT Multimedia and Security Demonstrator

User Name
The purpose of this dema is twofold: show how grid functionalities can be used to speed-up rendering of animation and Ea—
show how security management can be improved by the introduction of an autharization service
You can find detailed information about the structure and behaviour of this demo here Arememtzr oy Em
Getting Started:
You can access the demo using one between two different identities:

* bob (password bob12345): 4 simple user with role "GUEST" entitled to monitor existing renderings only Forget your password?

« alice (password alice12345): 4 privileged user with role "RENDERING_USER" entitled to create new renderings and control
existing ones

Once logged you'll be redirect to the Rendering page. Depending on the identity you used to log in you'll be able to perform different
operations.

If you're logged as bob, you'll see, on the left, the List Renderings partlet, showing existing renderings.
Clicking on each entry of the list, detailed infarmation will be shown on the Rendering Status portlet on the right.

If you're logged as alice, you'll be able also to see the Create New Rendering portlet. Through this you can create new renderings,
that will be shown in the ListRendering portlet.

You're also able to control existing renderings using action buttons in the ListRendering portiet.

Particularly following actions can be performed on each rendering:

« P start / Resume : Start rendering fragments and resume those paused

« Il pause : Suspend fragment sumbission. Submitted fragments will continue until the end. The rendering can be resumed
« M stop : Stop fragment sumbission, Submitted fragments will continue until the end.

« @ abort : Stop fragment sumbission. I possible, existing fragments will be aborted

«  Destroy : Abort the rendering (if not completed yet) and remove all information about it.

Once the rendering is done you can see the result dicking on the View complete rendering link.

@3 powered by gridsphere

Figure 10 - User management and Security mechanism in Rendering Homepage

The demonstrator infrastructure is provided by Engineering.

3.5 Demonstrator 5: Content-based Multimedia Retrieval

The demonstrator shows the integration of existing Grid-enabled technology for parallelized
Content-Based Image Retrieval (CBIR).

It illustrates the search effectiveness using sophisticated similarity measures, comprehensive
query models, and expressive feature types.

It achieves querying performance through scalable parallel query execution on the Grid, using
efficient index structures.

3.5.1 Demonstrator design

Like demonstrator 3, this demonstrator will be made available in two versions, where only the second
will entirely use DILIGENT components. The initial design is as follows:
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B Components

& Web Interface (JSP)
provides user interaction
facility far query
formulation and resdt
presentation

€ Query Workload
Partitioner (Java) splits
query into sub  queries
processing disjoint partial
data stocks

rezEmen 77 ] VNS
o et =i e = =l =i =l
i ] = = =
HEEEEBEE

Figure 11 - Content-based Multimedia Retrieval Design

3.5.2 Overview of current development status

The first version of the demonstrator has been made available before the first review (3™ quarter
‘05), using some non-DILIGENT components. The graph shows the results of a simple evaluation
performed using a set of about 100,000 colour images from previous projects.

6000

n

o

o

o
1

processing time [ms’
(@8]
(o]
(e
[an]
1

# nodes

Figure 12 - Content-based Multimedia Retrieval Statistics

3.5.3 Target Audience
This demonstrator is mainly addressed to following targets:
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e End users (illustrate virtues and potential of CBIR)

3.5.4 Where to find it and how to use it

The first version of this demonstrator has been deployed at UMIT an is currently not available. The
following screenshots show the process to start the querying the collection with some image from the
collection or a file, which is uploaded from the local drive to the server.
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@ Content Based Image Retrieval - Mozilla Firefox BEX)
e &% wev G Gomaks ok teb ]
Demonstrator | R t H | D
s mage ketrieval bemo
SR Search in 97098 images!
Architecture
AboutMe Upload a query image | Select from sample query images
Query Image File Uplood Query Image >
(Prior submission, scale down lage query images and comvert to JPEG 10 yield small upload fimes )
Introduction: The demo illsstrates the efficiency of our indexing approach for
nearest neighbor retrieval in metric domains (symmetry, positiviy, reflexivity, and g j‘\
triangle inequality hold for distance function). We implemented a content-based s
image retrieval (CBIR) prototype that searches the best matches from roughly 255
100,000 indexed images by consulting Earth Mover's Distance (EMD) between » 3
five-region color signatures. EMD inherently yields better resuls than traditional -
CBIR mefrics, lie Minkowsky norms or quadratic-form distance functions but
comes at a price: It is far more expensive to compute, as it translates to the
welknown transportation problem. Moreover, EMD of color signatures is ot of
reach for established indexing techniques, mostly targeted at high-dimensional feature data and
Lo-norms, only. We combined the merits of quantization-based signature index
filter-and-refinement principles including transitive self-refinement, and clever p tion
heuristics into a novel indexing approach that comes with straightforward intra-qy. alielization
and outperforms competing metric indexing approaches. It also obeys constrained main memory
consumption during query processing without major performance declines and comes with ranking
support.
Instructions: Pick a “query image" from your hard drive by clicking on the [Browse] button above
and hit [Upload Query Image]. Alternatively, choose from our set of sample query images. Features
will dynamically be extracted before the actual search can commence. The system will retum twelve
initial matches but lets you repeatedy fetch another twelve. Each resultimage may become a query
in itself permitting you to interactively navigate through our data stock.
Copyright 2005 by Stren Balke
@ Content Based mage Retrioval - Hozila Firefox BE)
e &% vov G Gomaks ok teb ]
Instrator H
i Image Retrieval Demo
cire Search in 97098 images!
[ve rotate left rotate right 9 colors | 12 colors
query center bottom left bottom right top left top right
Instructions: Parameterize your query with two additional options to yield optimal results. Weight relation lets
you change the importance of the query image's center region (which often depicts the foreground object) as
opposed to a (one) comer region. Higher weightings prioritize the center region whereas comer regions have
less impact on the computed similarity. Additionally, the aggregate function of region similarities indirectly
determines the query semantics. With “maximum" the worst matching region (=maximal distance) aives the
overall similarity which means that all regions should be a good match ("AND" semartics). On the contrary,
"average” consuls the mean of all region similarities such that all regions should match but bad matches are
partially compensated by good ones (mixed "AND/OR" semantics)
Relation of center weight to comer weight 21 v
Agaregation of region similariies: aversge v
Start Over [Retieve Smiler images > |
Copyight 2005 by Soren Balko
le >

B Step 1

€ Query image can be uploaded
from a local file

& Alternatively, users may
select from pre-selected
query images

& Start feature extraction of
query image

B Step2
€ Inspect query image features

& Switch between different
feature granularities

& Parameterize query
(weightings and aggregates)

€ Start query processing
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@ Content Based Image Retrieval - Mozilla Firefox
e % Yew Go Gooknals Tooks feb

(1) ...s/india_i/80073.jpg
(pistance: 3.719087)

(5) ...intings/mwm07171.jog
(Distance: 3.9396422)

@)

IStatistics:  Query was successfully processed by & nodes, each ane processing an index chunk of 16183 tems.
Nodes completed in 877/1411/1057 ms (min/max/ava), conducting 2460/4532/3093 distance computations (min/max/ava)
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7] Completed.
Relevant: 2 of 12
Slice: 16184.. 32368
uration: 9%6ms Duration: %66ms.
Lookups: 2593 (16%)
Show Partal Result
tuning the index configuration, the number of distance computations can be further reduced. ts actual impact on the overall processing time deperds ¢
rious additionsl parameters such s the hardware equipment, distance computation cost, /0 load, and access cost of main memory helper structures.
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(Distance: 4.0671077)
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7] Completed.
Relevant 1 of 12
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Duration: 877ms
Lookups: 2460 (15%)
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(1) drg
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Blade 4
(ibalba37)
7] Completed.
Relevant: 1 of 12
Slice: 48550.. 64732
Duration: 1 163ms
Lookups: 3480 (22%)
Show Paril Resul

ade
(xibalba23s)
/] Completed.
Relevant: 0 of 12
Slice: 64733.. 80915
Duration; 931me
Lookups: 2705 (17%)
Show Partial Result

Copyright 2005 by Sren Balko
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B Step3

*
*

Inspect query results

Fetch subsequently
results

Pick alternative query image

ranked

The next screenshots show a different aspect of the demonstrator, which is, the
expressiveness of queries using textual queries combined with image similarity search.

71515 - Online Demo - Microsoft Internet Explorer

[BEX]

Fle Edt Vew Favortes Toos Heb

-

{B1ovee Query View | Object Pane:

ISIS - Interactive Similarity Search
Institute for Information Systems
Togale MySet Feedback]

s » QY
iligent

| Reload | Admin |

Key words

Fupido

feedback options >>

[ Resolution
[ category
O size

content optior

<< simple
keywords: [

faces ontoan

similar to
[ like this
S

=
- 1
Ao Fovoms Tl

[vlic

Color & Regions)
[ like this
O like this
[ like this
[ like this
0O like this
O like this

[l

&

12345678910 @

—

@ Trusted sites

B Complex queries of multiple weighted feature types (color, texture) and
exact term matches

Updated Demonstration plan and activity report - interim

Example: color distribution and exact match on key word “cupido”
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[@)15%5 - Online Deme - Microsoft Internet Explorer =Ja
Fle Vew Favorkes Toos ek >

1096 Jpg

mit at/ARTE MIRROR/emblems letuu nilemblemsihimime1 616028 1
htmlhe1616028 himi

Predicates

Features

TermFrequency.Basic  ambachts, hitp 33, picturact 7, thumbpict1, page:

B Result documents contain key word “cupido”, approximately match color
(black/white) and texture (drawing)

B High-level image semantics is appropriately supported by low-level
features and textual annotation

3.6 Demonstrator 6: Dynamic Infrastructure Deployment

This demonstrator aims to prove that the co-deployment task of an infrastructure of
interoperable services, appropriately configured, is feasible.

The demonstrator is based on a simplified scenario to avoid unnecessary complexity. In
particular, it considers that:

a) A set of Web Services (WS) tailored to provide digital library functionalities are
described in and their properties are available through the Information Service;

b) Some of these Web Services are configurable with respect to the Collections they
acts on;

c) There exist a number of known dependencies among the registered Web Services
constraining their deployment/co-deployment on hosting nodes.

The demonstrator will be executed in the following scenario: through the Demonstrator
portlet it is possible to select the pool of services, the pool of collections, and the pool of
hosting nodes constituting the infrastructure the user is interested in. The demonstrator, by
exploiting the Package Repository features, identifies all the mandatory services/packages
and organises them in a simplified DL Map. Despite such map is not optimised, e.g. does
not reduce the number of needed DHNSs, it assures the compatibilities among the services
allocated on the same DHN while preserves their package dependencies. The status of this
complex deployment task can be monitored by means of a pop-up window reporting the
deployment stages the various services (Deploying, Deployed, Failed) and their related
packages are (Deployed, Failed). Thanks to this graphical tool it is also possible to perceive
the additional services, respect to the selected ones, that have automatically been selected
by the Demonstrator in order to properly run the selected services. Finally, the effective
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creation of the so created infrastructure can be verified by accessing the Information
System and discovery the service instances.

3.6.1 Demonstrator design

The demonstrator has been designed to exploit the capabilities provided by (i) the Package
Repository, to download the appropriate software packages and discover their
dependencies, (ii) the Information System, to discover and monitor the available resources,
(iii) the DL Management, to orchestrate the deployment process, and (iv) the HNM, to
implement the deployment task in a decentralised and distributed modality.

The demonstrator architecture is mainly composed by two components: the demonstrator
user interface  (DDLMapldentification-Portlet) and the demonstrator logic
(DDLMapldentificaiton-Logic), see Figure 13.

The DDLMapldentification-Portlet exploits the Google Web Toolkit (GWT) to provide a
comprehensive user interface enabling the user to select the resources forming the
infrastructure from the list of available Diligent resources, to ask for the effective creation of
such infrastructure, and to monitor the activity performed to satisfy the request by means of
a monitoring user interface.

The DDLMapldentification-Logic interacts with the Package Repository by means of the
appropriate software libraries. It performs a query against the DIS via the DIS-HLS Client
library, manages an internal cache, performs the streaming of the resources, and hides to
the DDLMapIdentification-Portlet all the complexity related to the DILIGENT framework.

DHN

<<service>>
Package
Repositor:

Portal

DDLMapldentification-Portlet DHN

S

ck dependencies

DILIGENT Service

a—

eploy infrastructure qart deployment <ccsmrvices>
deploy DILIGENT Service

<<service>>
DILIGENT Service

<<library>>
Package Repository Stubs

<<library>>

DIS-HLSClient
DHN DHN
::: <cservices>
Geft Services and Hosts bL
g |—|—‘ Management
Hosting Node Manager
y start deployment
Monitor statys
DHN
—
<<service>>
E DIs-IC DHN
; <<service>>
start deployment :E Hosting Node Manager

Figure 13 - Demonstrator Dynamic Infrastructure Deployment Architecture

3.6.2 Overview of current development status
The Dynamic Service Instance Deployment demonstrator has been completely developed.

The DDLMaplIdentification-Logic has been implemented and the interaction with the other
components and services has been finalized.
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The visualization of DILIGENT resources has been implemented through the DSIS-Portlet as
well as the mechanisms allowing selecting them and starting the deployment task.

Figure 14 shows the graphical user interface provided by the DSIS-portlet. Three main areas
characterize it:

1.

The Deployment Panel represents the main console of this demonstrator. It allows
(i) to select the category of resource to browse, i.e. services, hosting nodes, and
collections, and (ii) to start the deployment task. Moreover, it reports the current
selected items involved in the deployment task to help the user in its activity, i.e. it
reports the name of the selected services, hosting node and collections that, once
clicked, provides their profile in the Profile Visualizer panel.

The Resources Browser represents the area enabling the user to browse the
resource instances of a certain type, e.g. service, hosting node, collection. It shows
the distinguishing feature of each resource instance, e.g. its identifier, its name, and
allows to navigate through this potentially huge list of entries via an easy to use and
understand mechanism based on previous/next page.

The Profile Visualizer represents the panel reporting detailed information on the
resource currently selected in the Resources Browser panel on in the Deployment
Panel, i.e. it is in charge to display the profile describing a service or an Hosting
Node.
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Figure 14 - Demonstrator Dynamic Infrastructure Deployment Graphical User Interface
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3.6.3 Target Audience

The demonstrator is mainly addressed to developers of any target groups. It aims at
demonstrating that (i) well described Web Services can easier be selected to satisfy the
needs of specific user communities and (ii) a complex Service Oriented Architecture can
automatically and easier be designed, deployed, and put in operation by using the services
of the DILIGENT Collective Layer.

3.6.4 Where to find it and how to use it
The demonstrator can be accessed at http://ddportal.isti.cnr.it/diligent/diligent.

The infrastructure is currently provided by CNR-ISTI. However, a DILIGENT demonstration
infrastructure or a third-parties infrastructure, e.g. the Gilda infrastructure, should be
adopted to ensure the proper number of resources.

This demonstrator will be linked from the project web site and it will be accessible through
the demonstrator portal. The access to the portal will be guaranteed to authenticated users.
The registration process is out of the scope of the demonstrator and therefore it relies on
the native authentication mechanisms provided by GridSphere portal engine.
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4 CONCLUSIONS

The present paragraph represents an interim evaluation of the activities performed until
M28 in this workpackage. It also provides useful suggestion for future assessment of the
workpackage activities.

4.1 Evaluation of Process & Results

Demonstration activities aim at proving the viability of developed technologies that offer a
potential economic advantage to the target communities, but which cannot be
commercialized directly. In the first two years of the project those communities have been
studied and following their potential interests some demonstrators have been designed and
developed.

The resources so far allocated to these activities were not well distributed and impede to
provide direct access to final users. The filter made by Communities representatives
(including RAI and EGEE) allowed to effectively use of the resources and, at the same time,
reduce the details on real expectations of final users.

All completed demonstrators can be accessed using URL contained in the demonstrators’
descriptions. In some cases the access to some functionality has been restricted for two
reasons. First of all they require an in-depth knowledge of the demonstrator itself and of the
infrastructure where it is running; secondly they deeply alter the state of the infrastructure
itself, so the execution of these functionalities cannot be performed arbitrarily by users. An
example of this approach is the demonstrator 1 “Dynamic Service Instance Deployment”. It
can be performed for interested audience during DILIGENT presentations, as it needs to be
performed with some help from the DILIGENT developers. Despite these limitations,
demonstrators allow users to experiment core functionalities provided by the DILIGENT
infrastructure.

Some difficulties to create demonstrators have been faced trying to interface them with the
gLite 3.0.0 grid middleware. These difficulties are mainly related with different versions of
libraries used by Java-WS-Core and the gLite API. These issues have been solved using
temporary workarounds; an example is given by the demonstrator 4 “User management and
Security mechanism in Rendering”. In that case the gLite command line used to submit jobs
has been wrapped and invoked using the Java Native Interface. These solutions are valid
only for demonstrators, but more stable and clean ones need to be found for the final
DILIGENT infrastructure.

Some difficulties have also been faced using the GridSphere portal engine capabilities, these
are mainly related with the lack of documentation of the portal functionalities and with a
high number of bugs discovered and notified to the GridSphere team.

Despite these difficulties, all planned demonstrators have been completed with the
exception of demonstrators 3 “"Batch Feature Extraction” and 5 "Content-based Multimedia
Retrieval”. For the first one an update to the gLite 3.0.0 release of the middleware is
required as well as the integration with the GridSphere portal, for the second one contents
and graphics need to be integrated with the portal. All other demonstrators are available to
the users, currently deployed on infrastructures of partners that developed them. The
integration among different demonstrators could be improved to ease the access and usage
of them from the users’ point of view. This integration will be the main objective of future
plans of the WP 4.4 workpackage.

The plan adopted so far, based on the concept of reuse of software components as soon as
they were ready from technical workpackages, was not so efficient. It resulted in continuous
delays in demonstrators’ release.
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The future work will be devoted to the consolidation of the current demonstrators and the realisation
of a common point of access for all of them, homogenise the accesses and provide self-contained
information to be used through the DILIGENT portal.
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[1] DILIGENT Description of Work
[2] D4.3.2 Market and Technology trends Analysis

[3] The ARTE project — http://www.sns.it; & DILIGENT DoW, part B, p. 55
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