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Service as a paradigmService as a paradigm
A hit tA hit t h i t f t i d d hh i t f t i d d h

ObjectObject--based Systemsbased Systems
-- everything is an objecteverything is an object

Architecture Architecture -- how various components of a system are organized and how how various components of a system are organized and how 
they interactthey interact(*)(*)

everything is an objecteverything is an object
-- clients can invoke methods to get clients can invoke methods to get 

servicesservices

DocumentDocument--based Systemsbased Systems

Paradigms

File SystemsFile Systems
-- everything is a fileeverything is a file

-- allow processes to share data allow processes to share data 
over long periods of timeover long periods of time

DocumentDocument--based Systemsbased Systems
-- servers manage collections of servers manage collections of 

documentsdocuments
-- clients provide a friendly clients provide a friendly 

over long periods of timeover long periods of time access to documentsaccess to documents

Service Oriented ArchitectureService Oriented ArchitectureService Oriented ArchitectureService Oriented Architecture
-- everything is a serviceeverything is a service

-- more abstract than previous categoriesmore abstract than previous categories
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Early projectsEarly projects



CoLaborator Virtual Environment for Education CoLaborator Virtual Environment for Education 
and Researchand Research

CoLaborator Services
Web access to HPC tools for 

HPC Tools, 
Programs, and 

program development, and to HPC 
applications

Collaborative services to support

Collaborators

se ices offe ed ApplicationsCollaborative services to support 
the research teams

•Consultancy
•Cooperation
K l d i

services offered

to the scientific 

community
•Knowledge co-construction

Collaborative services for 
•Class management
C

tools for

Knowledge 
Repository

•Course management
integrating the others'

knowledge 
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Internet CoLaborator



SINTEC eSINTEC e--Learning platformLearning platform
Web based Learning Management and Content Management SystemWeb based Learning Management and Content Management System

interinter--operable with other eoperable with other e--learning systems (IMS standard)learning systems (IMS standard)
personalized intelligent tutoring (general and domain ontologies)personalized intelligent tutoring (general and domain ontologies)p g g (g g )p g g (g g )
uses important ingredients of the semantic Web (rdf, intelligent search, uses important ingredients of the semantic Web (rdf, intelligent search, 
knowledge extraction, etc.)knowledge extraction, etc.)
portable portable -- open standards and technologies for implementation (J2EE)open standards and technologies for implementation (J2EE)

Collaboration with: Collaboration with: 
RACAIRACAI

Offline 
testing

Adaptive 
testing

Communication
serviceNews 

service
RACAIRACAI
Romanian Institute of Romanian Institute of 
PsychologyPsychology
Commercial companies Commercial companies 

Security 
services

Course 
management

Virtual
classrooms

Presentation
(web content) 

g

Knowledge 

(IBM,…)(IBM,…)
Financed by the Ministry Financed by the Ministry 
of Researchof Research

Data Data

Digital Librarian

Administrative 

Content  
authoring 

tools

Digital 
f

server

Knowledge
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eLearning Services for EBA CourseseLearning Services for EBA Courses

Services
e-courses
e-projects

Courses
Web Application Dev.
XML Application Dev.
Enterprise ApplicationsEnterprise Applications 

Dev.
Advanced Java Progr.
Visual Progr. with WSAD
Linux OS
Advanced TCP/IP
Apache Web Server
Databases

Standards
IMS Content Packaging
IMS MetadataIMS Metadata
IMS Simple Sequencing
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ee--ServicesServices



ee--Services in the eGovernment UPBServices in the eGovernment UPB--IBM laboratoryIBM laboratory

Pilot projectsPilot projects
eMalleMall

ChallengesChallenges
Application interoperabilityApplication interoperability

csJobscsJobs
ePetitionePetition
C tifi t A th itC tifi t A th it

Application interoperabilityApplication interoperability
Web services, open source Web services, open source 
softwaresoftware

Semantic interoperabilitySemantic interoperabilityCertificate AuthorityCertificate Authority
mediHelpmediHelp
eBankingeBanking

Semantic interoperabilitySemantic interoperability
Semantic Web, metadata, Semantic Web, metadata, 
Knowledge managementKnowledge managementeBankingeBanking

ePublisherePublisher
eCasheCash

Enterprise architectureEnterprise architecture
process modeling, process modeling, 
frameworksframeworks

Traffic viewTraffic view
simShareMarketsimShareMarket
mobileGuidemobileGuide

EnvironmentEnvironment
policy, standardizationpolicy, standardization
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EU Service DirectiveEU Service Directive
UPB and EUPB and E--CAESARCAESAR

in the context of in the context of 
Romanian Romanian 

ee Service marketService marketee--Service marketService market

Online 
Forms Form 

Management
Data 

Storage

Downloadable 
Forms

Document 
Forms Management

Business Back-

Security 
Infrastructu
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Business 
Processes

Management

Back
office 

systems

re



Pro ProjectPro Project
UPB and EUPB and E--CAESARCAESAR

in the context of in the context of 
Romanian Romanian 

ee Service marketService marketee--Service marketService market
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Grid ServicesGrid Services



EGEE EGEE –– Enabling Grids for EEnabling Grids for E--sciencEsciencE
ChallengeChallenge: : providing support for processing data from LHCproviding support for processing data from LHC (Large Hadron Collider) (Large Hadron Collider) 

experimentexperiment
40 million collisions per second40 million collisions per second

After filtering,After filtering, 100 collisions of interest100 collisions of interest per secondper secondAfter filtering, After filtering, 100 collisions of interest100 collisions of interest per secondper second
SimulationSimulation

compute what the detector should have seencompute what the detector should have seen
ReconstructionReconstruction

t f i l f th d t t t h i l tit f i l f th d t t t h i l titransform signals from the detector to physical propertiestransform signals from the detector to physical properties
(energies, charge of particles, …)(energies, charge of particles, …)

AnalysisAnalysis
use complex algorithms to use complex algorithms to p gp g
extract physicsextract physics

UPB specific roles:UPB specific roles:
development and operation of the education and research networkingdevelopment and operation of the education and research networkingdevelopment and operation of the education and research networking development and operation of the education and research networking 
infrastructure, along with RoEduNet as the national operator;infrastructure, along with RoEduNet as the national operator;
supporting users from academic area; supporting users from academic area; 
training and dissemination activities.training and dissemination activities.
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Control Services in SeeControl Services in See--GRIDGRID-- SCISCI
FP7 Project, 2008-2010, 3.2M€ funding
Objective: eInfrastructure for regional 
eScience
P tne in l de CERN GRNET SZTAKIPartners include: CERN, GRNET, SZTAKI, 
ICI, TUBITAK
UPB involved in:

• monitoring the Grid infrastructure g
using MonALISA and specific modules
• development of scheduling 
algorithms for cumputational Grids: 
DIOGENES FrameworkDIOGENES Framework
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Monitoring and Simulation ServicesMonitoring and Simulation Services
MonAlisaMonAlisa

a globally scalable a globally scalable 
framework of services to framework of services to 
monitormonitor and help and help 

ExtensionsExtensions
A Distributed AgentA Distributed Agent--Based Storage and Based Storage and 
Retrieval MechanismRetrieval Mechanism
Intelligent strategies for scheduling in Intelligent strategies for scheduling in 
di t ib t d tdi t ib t d t

pp
manage and optimize manage and optimize 
the operational the operational 
performance of Grids, performance of Grids, 
networks and running networks and running 
applications in realapplications in real timetime

distributed systemsdistributed systems

applications in realapplications in real--time. time. 

Monarc 2Monarc 2
performsperforms realisticrealisticperforms performs realistic realistic 
simulation and modellingsimulation and modelling
of the distributed of the distributed 
computing systems, computing systems, 
customised for specific customised for specific 
G id applicationsG id applicationsGrid applications. Grid applications. 
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GridMOSIGridMOSI

Funded in the CEEX programmeFunded in the CEEX programme
ObjectivesObjectives

consolidate the Grid resource centers at the level of partner consolidate the Grid resource centers at the level of partner 
organizations, operate and maintain the project Grid infrastructure;organizations, operate and maintain the project Grid infrastructure;
setset--up the virtual organization for the MOSI domain as the first up the virtual organization for the MOSI domain as the first 

b f h k d h l h fb f h k d h l h fcontribution of this kind to the national research infrastructure, contribution of this kind to the national research infrastructure, 
demonstrate the feasibility and benefits of this approach;demonstrate the feasibility and benefits of this approach;
migrate to the Grid environment a relevant set of the available MOSI migrate to the Grid environment a relevant set of the available MOSI 

l l d f h ’ ffl l d f h ’ ffapplications selected from the project partners’ offer.applications selected from the project partners’ offer.

PartnersPartners
ICI, UPB, INCAS, UTCN, UVTICI, UPB, INCAS, UTCN, UVTICI, UPB, INCAS, UTCN, UVTICI, UPB, INCAS, UTCN, UVT

UPB contributionUPB contribution
distributed, faultdistributed, fault--tolerant, scalable and efficient method for optimizing tolerant, scalable and efficient method for optimizing 
t k i t i G id i t (fi t i f DIOGENES)t k i t i G id i t (fi t i f DIOGENES)
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task assignment in Grid environments (first version of DIOGENES) task assignment in Grid environments (first version of DIOGENES) 



Management and computation services in Management and computation services in 
MedioGRIDMedioGRID

Parallel and distributed processing of geographic and environment dataParallel and distributed processing of geographic and environment data
UPB contributionsUPB contributions

distributed algorithms for critical areas detection, change detection in satellite imagesdistributed algorithms for critical areas detection, change detection in satellite images
fault tolerant scheduling frameworkfault tolerant scheduling frameworkfault tolerant scheduling frameworkfault tolerant scheduling framework
Grid ServiceGrid Servicess for Environmental Data Retrieval and Disasters Detection Based on for Environmental Data Retrieval and Disasters Detection Based on 
Satellite Image AnalysisSatellite Image Analysis
distributed algorithms for distributed algorithms for Multispectral Image SegmentationMultispectral Image Segmentation
platform developmentplatform developmentp pp p
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PEGAFPEGAF
National Project, 2008 National Project, 2008 -- 20102010
Partners include: ICI (coordintaor), UPB, UVTPartners include: ICI (coordintaor), UPB, UVT
Objective: Objective: develop a workflow management platform for distributed systems, develop a workflow management platform for distributed systems, jj p g p y ,p g p y ,
targeted to scientific applicationstargeted to scientific applications
4 components:4 components:

-- a higha high--level module that will provide a user interface for defining abstract workflow, and that level module that will provide a user interface for defining abstract workflow, and that 
ill d iill d i ifi t l iifi t l iwill manage domainwill manage domain--specific ontologiesspecific ontologies

-- a middlea middle--level module that will have level module that will have 
the role of a the role of a workflow engine workflow engine (UPB); (UPB); 
-- a lowa low--level module that will be in level module that will be in 
charge of charge of scheduling the workflowscheduling the workflow
activities and services onto the activities and services onto the 
distributed system's physical resources, distributed system's physical resources, 
relying upon the available middleware relying upon the available middleware 
(UPB)(UPB)
-- basic OGSA (BES, JSDL, GLUE) basic OGSA (BES, JSDL, GLUE) 
services and grid middleware (Globus, services and grid middleware (Globus, 
gLite) + applications (MapleSim gLite) + applications (MapleSim --
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modelling&simulation) modelling&simulation) 



P2P NextP2P Next
FP7 Project, 19MFP7 Project, 19M€€ funding, 2008 funding, 2008 -- 20122012
Objective: building a next generation P2P content delivery platformObjective: building a next generation P2P content delivery platform
Partners include: TUDelft, University of Lancaster, Sapienza University of Rome, Partners include: TUDelft, University of Lancaster, Sapienza University of Rome, 
VTT Finl nd BBC PioneeVTT Finl nd BBC PioneeVTT Finland, BBC, PioneerVTT Finland, BBC, Pioneer
UPB involved in UPB involved in 

PeerPeer--toto--Peer and IPvNext Networking Fabric (technical core of P2PNext)Peer and IPvNext Networking Fabric (technical core of P2PNext)
Living Lab Trials: deploy testLiving Lab Trials: deploy test--beds/trials across Europe in order to evaluate beds/trials across Europe in order to evaluate g p yg p y / p/ p
the effectiveness of the P2Pthe effectiveness of the P2P--Next approach when applied to a variety of Next approach when applied to a variety of 
services, across a heterogeneous networking infrastructure targeting services, across a heterogeneous networking infrastructure targeting 
various user terminals/devices.various user terminals/devices.
Upload Bandwitdh EstimationUpload Bandwitdh Estimation

new, nonnew, non--intrusive method for estimating the (available) upload intrusive method for estimating the (available) upload 
bandwidth of a peerbandwidth of a peer

Living Lab Testing FrameworkLiving Lab Testing Framework
framework for BitTorrent testing using virtualization and Linux kernel framework for BitTorrent testing using virtualization and Linux kernel g gg g
modules for traffic controlmodules for traffic control
MonALISA monitoring infrastructure is used to collect results in the MonALISA monitoring infrastructure is used to collect results in the 
framework.framework.
Goal is to enable performance evaluation and test scenarios on different Goal is to enable performance evaluation and test scenarios on different 
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pp
BitTorrent implementations.BitTorrent implementations.
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SENSEISENSEI
A hi hl l bl hit t l f k ithA hi hl l bl hit t l f k ith

FP7 Project, 2008FP7 Project, 2008--20112011
Objective: heterogeneous wireless Objective: heterogeneous wireless 
sensor and actuator networks (WS&AN) sensor and actuator networks (WS&AN) 
integration into a common framework ofintegration into a common framework of

•• A highly scalable architectural framework with A highly scalable architectural framework with 
corresponding protocol solutions that enable easy plug and corresponding protocol solutions that enable easy plug and 
play integration of a large number of globally distributed play integration of a large number of globally distributed 
WS&AN into a global system WS&AN into a global system –– providing support for providing support for 
network and information management, security, privacy and network and information management, security, privacy and integration into a common framework of integration into a common framework of 

global scale available to services and global scale available to services and 
applications via universal service applications via universal service 
interfacesinterfaces
Partners include: CEAPartners include: CEA--LETI, University of LETI, University of 
S e Uni e sit Pie e Mendes F anceS e Uni e sit Pie e Mendes F ance

g , y, p yg , y, p y
trust and accounting.trust and accounting. An open service interface and An open service interface and 
corresponding semantic specification to unify the access to corresponding semantic specification to unify the access to 
context information and actuation servicesEfficient WS&AN context information and actuation servicesEfficient WS&AN 
island solutions consisting of a set of crossisland solutions consisting of a set of cross--optimised and optimised and 
energy aware protocol stacks Pan European test platformenergy aware protocol stacks Pan European test platformSurrey, University Pierre Mendes France Surrey, University Pierre Mendes France 

Grenoble, Ericsson, Nokia, NEC, SAP, Grenoble, Ericsson, Nokia, NEC, SAP, 
Telefonica, ThalesTelefonica, Thales
UPB inolved inUPB inolved in::
resource monitoring for advancedresource monitoring for advanced

energy aware protocol stacks  Pan European test platformenergy aware protocol stacks  Pan European test platform

resource monitoring for advanced resource monitoring for advanced 
automatic reconfigurability and adaptive automatic reconfigurability and adaptive 
topology control topology control 
scheduling of taskscheduling of task--based networks and based networks and 
selfself--healing algorithms in heterogeneous healing algorithms in heterogeneous 
WS&ANsWS&ANsWS&ANsWS&ANs
specification of the implementation and specification of the implementation and 
evaluation plan of European test evaluation plan of European test 
platform for efficient WS&AN Islands platform for efficient WS&AN Islands 
prototypes based on selected prototypes based on selected 
mechanisms and technologymechanisms and technology
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DataCloud@workDataCloud@work

INRIA Associate Team projectINRIA Associate Team project
http://irisa.fr/kerdata/projects/associatehttp://irisa.fr/kerdata/projects/associate--teamteam--upb/associateupb/associate--teamteam--
submissionsubmission--form htmlform htmlsubmissionsubmission form.htmlform.html

GoalsGoals
explore how to build an efficient, secure and reliable storage explore how to build an efficient, secure and reliable storage IaaSIaaS for for 
dd d b d l l dd b d l l ddatadata--intensive distributed applications running in cloud environments intensive distributed applications running in cloud environments 
by enabling an autonomic behavior, while leveraging the advantages by enabling an autonomic behavior, while leveraging the advantages 
of the grid operating system approach (such OSof the grid operating system approach (such OS--support for virtual support for virtual 
organizations)organizations)organizations)organizations)
Validation by experimental prototypes to be implemented  based on Validation by experimental prototypes to be implemented  based on 
the the BlobSeerBlobSeer datadata--sharing platform (designed by the sharing platform (designed by the KerDataKerData Team), Team), 
on theon the XtreemOSXtreemOS grid operation system (designed under thegrid operation system (designed under theon the on the XtreemOSXtreemOS grid operation system (designed under the grid operation system (designed under the 
leadership of the PARIS Team) and on the MonALISA monitoring leadership of the PARIS Team) and on the MonALISA monitoring 
framework (using the expertise of the PUB Team)framework (using the expertise of the PUB Team)
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Services Services –– the human factorthe human factor



How good is the service?How good is the service?

Customer satisfaction relative to Customer satisfaction relative to 
expectationsexpectations
ExampleExample –– COOPER FP6 projectCOOPER FP6 projectExample Example COOPER FP6 projectCOOPER FP6 project

New concepts and technologiesNew concepts and technologies
Teamwork processes modeled in Teamwork processes modeled in 
WebML + BPMLWebML + BPML
Generative approach to build adaptive Generative approach to build adaptive 
Web applications dedicated to Web applications dedicated to 
teamwork managementteamwork management
Knowledge Sharing and Recommender Knowledge Sharing and Recommender g gg g
ServiceService

Evaluating the impactEvaluating the impact
prepre-- and postand post-- questionnaires to questionnaires to 

l t t ti d ti f til t t ti d ti f tievaluate expectations and satisfactionevaluate expectations and satisfaction
enforce with statistics collected onlineenforce with statistics collected online
use social network analysisuse social network analysis
evaluation tools integrated in theevaluation tools integrated in the COOPER COOPER -- Collaborative Open Environment for Collaborative Open Environment for 

P j tP j t C t d L i FP6 STREP j tC t d L i FP6 STREP j t
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evaluation tools integrated in the evaluation tools integrated in the 
platform and delivered togetherplatform and delivered together

ProjectProject--Centered Learning, FP6 STREP projectCentered Learning, FP6 STREP project



Evaluating the usage of services Evaluating the usage of services 
Gives information about customers' behaviourGives information about customers' behaviour
CriteriaCriteria

the degree of collaboration the degree of collaboration 
the cohesion of a customer team around a servicethe cohesion of a customer team around a service
collaboration between customers and supplierscollaboration between customers and suppliers
the usage degree of a servicethe usage degree of a service
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Language Technologies for Lifelong  LearningLanguage Technologies for Lifelong  Learning

CreateCreate nextnext--generationgeneration supportsupport andand adviceadvice servicesservices toto enhanceenhance individualindividual
andand collaborativecollaborative buildingbuilding ofof competencescompetences andand knowledgeknowledge creationcreation inin
educationaleducational andand organizationalorganizational settingssettings

SupportSupport servicesservices areare developeddeveloped
basedbased onon analysisanalysis ofof thethe
interactionsinteractions ofof studentsstudentsinteractionsinteractions ofof studentsstudents
(using(using NaturalNatural LanguageLanguage
ProcessingProcessing && SocialSocial NetworkNetwork
Analysis)Analysis) andand textualtextual outputoutputy )y ) pp
ofof studentsstudents (using(using LatentLatent
SemanticSemantic AnalysisAnalysis withwith
contributionscontributions fromfrom NLP)NLP)..

AA knowledgeknowledge sharingsharing
infrastructureinfrastructure isis construedconstrued
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Modules of the analysis and feedback systemModules of the analysis and feedback system



Service Science: Skills RequiredService Science: Skills Required

Communications across Communications across 
disciplinesdisciplines

Creative and critical thinking, Creative and critical thinking, 
analysis and synthesis.analysis and synthesis.

Service design  Service design  
Service management Service management 
Service system modeling Service system modeling 

Business best practices Business best practices 
Leadership, collaboration, and Leadership, collaboration, and 
teaming.teaming.y gy g

Service strategy through Service strategy through 
understanding value counderstanding value co--creationcreation
Service lifecycles to ensureService lifecycles to ensure

Business case development and Business case development and 
analysisanalysis
New service offeringsNew service offeringsService lifecycles to ensure Service lifecycles to ensure 

quality quality 
Service supply and demand Service supply and demand 
managementmanagement

gg
Organizational change Organizational change 
managementmanagement
Knowledge of marketing andKnowledge of marketing andmanagementmanagement

Business project managementBusiness project management
Knowledge of marketing and Knowledge of marketing and 
salessales
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Service Engineering and Management Master at UPBService Engineering and Management Master at UPB

Professional 2-year Master Program, industry-supported
Provides the following components in the education of 
service professionals:service professionals:

New technologies 
the ability to design, understand and evaluate innovative technologies and 
processesp

New interaction modes or services 
understand user and consumer needs and be able to meet requirements 
and quality expectations

New business models 
leadership and management capacity to meet stakeholder interests and 
the demand for organization flexibility, effectiveness and accountability

3 l t t i i d l3 complementary training modules: 
ICT (Information and Communication Technologies), 
PSO (Psychology and Sociology), 
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OMM (Operations, Management and Marketing)



Research GroupsResearch Groups

ee--Services (eServices (e--Business & eBusiness & e--Governement)Governement)
V. Cristea, F. Pop, C. Dobre, D. Popescu, E. Apostol, V. Posea, T. V. Cristea, F. Pop, C. Dobre, D. Popescu, E. Apostol, V. Posea, T. 
R b d M I M T lR b d M I M T lRebedea, M. Ionescu, M. TelerRebedea, M. Ionescu, M. Teler

Distributed Systems & GridsDistributed Systems & Grids
V. Cristea, N. Tapus, E. Slusanschi, F. Pop, C. Dobre, Al. Costan, M. V. Cristea, N. Tapus, E. Slusanschi, F. Pop, C. Dobre, Al. Costan, M. 
Andreica Al Herisanu C Leordeanu E TirsaAndreica Al Herisanu C Leordeanu E TirsaAndreica, Al. Herisanu, C. Leordeanu, E. Tirsa,  Andreica, Al. Herisanu, C. Leordeanu, E. Tirsa,  

Computer NetworksComputer Networks
N. Tapus, R. Rughinis, R. Deaconescu, G. Milescu, M. BardacN. Tapus, R. Rughinis, R. Deaconescu, G. Milescu, M. Bardac

Collaborative Knowledge DevelopmentCollaborative Knowledge DevelopmentCollaborative Knowledge DevelopmentCollaborative Knowledge Development
S.TrausanS.Trausan--Matu, V. Posea, T. Rebedea, C. ChiruMatu, V. Posea, T. Rebedea, C. Chiru

Artificial Intelligence and Multi Agent SystemsArtificial Intelligence and Multi Agent Systems
A Florea A Mogos A Olaru C GratieA Florea A Mogos A Olaru C GratieA. Florea, A. Mogos, A. Olaru, C. GratieA. Florea, A. Mogos, A. Olaru, C. Gratie

Company supported innovation and research laboratories: IBM, Oracle, Company supported innovation and research laboratories: IBM, Oracle, 
Microsoft, HPMicrosoft, HP
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Research topicsResearch topics

ee--Services (eServices (e--business, ebusiness, e--government)government)
Grid services and applicationsGrid services and applications
Monitoring servicesMonitoring services
Data management servicesData management services
Semantic Web eSemantic Web e learninglearningSemantic Web, eSemantic Web, e--learninglearning
Software services for mobile computing (vehicular networks, Software services for mobile computing (vehicular networks, 
e.g. VNSim)e.g. VNSim)g )g )
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