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e-Science Community and DLs

Nowadays research is a multidisciplinary and co-operative
effort
@ virtual research organisations not necessarily

@ aggregated for long periods
@ having great economic power and DL expertise

@ DLs as supporting tools

@ seamless access to their resources, i.e. content and
services

@ from DLs to Knowledge Commons (DELOS view)

@ from content-centric to person-centric
@ from information storage and retrieval to communication

and collaboration supporting tool
@ from centrally-located text to distributed and heterogeneous

data sources Diligent
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DLs Serving e-Science

e-Science Community: a Scenario

A naval accident provokes a large oil spill dump. The local
environment agency

@ sets up a team of experts dedicated to manage the
disaster

@ sets up an integrated environment providing seamless
access to

@ heterogeneous information sources (satellite images,
reports, sensor data)

@ needed functionality (e.g. search related events, estimate
oil volumes, simulate action results)

@ computing resources to operate it

i.e. a DL for supporting the “crisis” in an efficient and effective
Way Diligent
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Motivation
DLs Serving e-Science

DLs for e-Science Community

Current DL development model . ..
@ “from scratch” development
@ ad hoc resources provisioning

...is not appropriate! [takes time and money]
New DL development model

@ DL built by dynamically aggregating the needed resources
@ new functionality combined in user defined workflows

i.e., DILIGENT
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Overview

The Architecture
DILIGENT DL Creation Services

Process Support Services

Exploitation

DILIGENT: An Infrastructure Supporting e-Science DLs

Provide an advanced test-bed DL infrastructure allowing
e-Scientists to access shared knowledge and to collaborate in a
secure, co-ordinated, dynamic and cost-effective way
@ combines Grid and Digital Library technologies
@ builds on top of Enabling Grid for E-sciencE (EGEE)
project
@ aims to deliver the largest worldwide service Grid
Infrastructure (more than 90 partners, 32 countries)
@ acts as DL Broker over a pool of shared resources
@ collections, i.e. set of information objects
@ services, i.e. software entities implementing a functionality
@ hosting nodes, i.e. networked entities capable to host

collections and services
@ gLite resources, i.e. computing and storage facilities

promoting their usage on-demand Diligent

DLSci'06 — Leonardo Candela et al. DILIGENT: An Infrastructure for e-Science DLs



DILIGENT

Overview

The Architecture

DL Creation Services
Process Support Services

Exploitation

Service Oriented Architecture over Grid Framework

@ DL as a federation of
services accessed through
a portal

@ New functionality delivered
via workflows of services
@ Application framework

@ gLite Grid middleware

@ WSREF specification
(Globus toolkit
implementation)

— Leonardo Candela et al.

2z
Annotation £
3

Metadata Management 4
Broker || Catalog €

8

Content Management

Replication Management

Storage Management

Enabling

DILIGENT: An Infrastructure for e-Science DLs




Overview

The Architecture
DILIGENT DL Creation Services

Proc Support Services

Exploitation

Services Overview
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Overview

The Architecture

DL Creation Services
Process Support Services
Exploitation

Information Space
Management
@ composite objects
@ local and gLite storage
facilities
@ replica management
@ metadata in multiple format
@ annotation
@ secure content

@ watermarking and
encryption

onardo Candela et al.
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Process Support Services

Exploitation

Services Overview

Access
@ powerful search
@ various types of indexes

@ multimedia and multi-type
feature extraction U s
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@ automatic source
description and selection
@ data fusion e
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Content Security

@ personalisation e
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Overview

The Architecture

DL Creation Services
Process Support Services
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User & Resource
Management
@ user and resource
registration and validation

@ notification support

@ VO mechanism for
ensuring DL resource
sharing

@ AuthN & AuthZ (X.509 and
GSl)
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Overview

The Architecture

DL Creation Services
Process Support Services

Exploitation

Presentation

@ user oriented access point
to the DL (portal)

@ plug & play of community
specific tools

@ GridSphere + standards
(JSR168 and WSRP)
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Services Overview

Enabling

@ monitoring and discovering
DILIGENT resources

User Community
Applications

@ optimal usage of available | e el

resources T o

@ DL federation creation and
maintenance (dynamic
deployment) s
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DLs Creation & Maintenance: the Keeper Service

Manages DILIGENT DLs

Virtual Digital Library
enerator

@ deploys new

services <
instances
@ monitors DL > rmatin
status %
N

@ guarantees
DL operation

requires QoS T Cp

Diligent
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Keeper Service: the Architecture

Distributed architecture
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Keeper Service: the Architecture

Centralised storage of DILIGENT software

IS-Client
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Keeper Service: the Architecture

Centralised per DL orchestration

IS-Client

Leonardo Cal
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Keeper Service: the Architecture
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DILIGENT DL Creation Services

Process Support Services
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Information Service

Supports resources discovery and monitoring

@ gathers, stores and supply information about the resources
constituting DILIGENT and needed to the other services

@ no pre-established paths
@ XML-based Resource Profiles

@ Push and pull modalities, i.e. query and subscribe/notify
both in producing and consuming information

Issues
@ large numbers (many resources, many users)
@ dynamic information

@ communication overhead

@ VO/DL focused views Diligent
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mation Service: the Architecture

Grid Monitoring Architecture (GMA) Approach
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mation Service: the Architecture
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mation Service: the Architecture

Replicated & Distributed Collectors
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Process Design and Validation

Implement complex services by combining existing ones, a.k.a.
programming in the large

@ control flow, i.e. services invocation order
@ data flow, i.e. data items transfer between services

@ transactional behaviour and execution guarantees for
concurrency and failure handling
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Process Design and Validation

Implement complex services by combining existing ones, a.k.a.
programming in the large

@ control flow, i.e. services invocation order

@ data flow, i.e. data items transfer between services

@ transactional behaviour and execution guarantees for
concurrency and failure handling
XML, SOAP, and WSDL as technologies for service description

and invocation
BPEL as foundation for process specification
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Process Design and Validation: the Tool
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Process Execution

Process specification combines “types” of services, execution
maps them in concrete service calls

@ service instances discovered through the Information
Service

To profit from resource availability and promote their optimal
use a truly distributed execution infrastructure is needed

@ process is executed over an overlay network of CSEngines

@ routing strategy locally decided

Diligent
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Process Execution: Concrete Components

Build on top of OSIRIS

@ provide SOAP interface to

CSEngine Q Q’ *’
| 7

@ orchestrates execution by
identifying the CSActivity /O
to be done

\

K

@ executes the workflow L
task, BPEL <i nvoke> and
<assi gn> W._.

@ identify the “best” next %
node Q
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The ImpECt Scenario

ImpECt goal is to support Earth Observation community in
managing the reports production task
@ have seamless access to heterogeneous information
sources

@ environmental conventions and news
o satellite images
@ raw data gathered from satellite sensors

@ dynamically create the DL environment for serving their
task
@ aggregating the relevant information sources
@ aggregating the needed services, computing, and storage

resources
@ appropriately combining services to deliver new and
customised functionality Diligent
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The ImpECt Scenario: Living Reports
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is needed
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