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Summary

The 29 EchoGRID Workshop was held 29-30 October 2007NiC Beijing. The Workshop
took place within the Grids@Work event, combinihg bbjectives and outcomes of the Grid
projects BRIDGE, GridCOMP, the™4PlugTests Contest, and the ETSI Grid, bringing
together over 100 Grid researchers and scienfidts. 2 project workshop focused on 4
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programming Paradigms, Trust & Security, Grid Wawf and Grid (I SOoERATONEReRE
Middleware for Industrial Applications.

From the perspective of Grid techniques, there read and compelling need for suitable
programming paradigms to improve the Grid techrsgqueurrently, there is still a lack of
successful Grid application models in the commeérsgtor and a need to bridge the gap
between the business and Grid communities. In a@emprove the performance of Grid
technologies, Grid software needs to provide ar#gcsolution to set up a trust environment
and Grid workflows need to be further developed ananced so that users can organise
their activities together.

The Workshop provided a platform for both Chinesd Buropean Grid scientists to discuss
and exchange ideas and experiences. The eventuppsrged by the Chinese government
and covered by the Chinese, European and globahmeghnisations.

2" EchoGRID Workshop, 29-30 October 2007
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1. Session: New Programming Paradigms

1.1 Introduction

The first session, which was led by Zhiwei Xu (ICTQentered on the features and
requirements associated new programming paradigm#y particular reference to
perspectives from China.

1.2 Skeleton Programming

Marco Danelutto from Pisa University presented hisrk on skeleton programming,
providing state-of-the-art Grid programming with @rerview of the structured programming
and an analysis of skeleton strategies. An expglamavas given on the skeleton in Grid
programming, skeleton implementation on the Gritk behavioral skeleton and how to
achieve automatic management.

1.3 A society-inspired Methodology

The talk by Bo Ding from NUDT was on a society-imed methodology. The talk outlined
the first steps towards developing next-generatebstributed software, including the
methodology and corresponding software infrastmectbased on two key concepts:
Autonomic Unit (AU - software abstraction of resces being able to actively adapt to the
environment) and Commonwealth (a community thaivedl AUs to dynamically join and quit
based on their own interests and the demands)piidsentation proposed an abstract model
to partially cope with challenges ahead, idealtggnated with maturing software engineering
technology. Integration with maturing engineerimghnologies would lead to a reference
software architecture based on component as wel asftware infrastructure prototype
supporting the applications of this architecture.

1.4 Architecture-Based Virtual Management

Minghui Zhou from Peking University focused on atebture-based virtual management,
emphasising the need for virtualisation and autemabn Grid. In her opinion, the
management process is general but the essence saitie. Rules play an important role and
architecture can make this efficient. Grid infrasture can benefit from current technical
solutions.

1.5 Discussion and summary

Several approaches were discussed and this leudirte grinciples:

1. New programming paradigms for Grid infrastructures
There is no clear consensus on the best approactimesv programming paradigms for Grid
infrastructures. Both EU and China have researthites on Grid programming.
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2. ldentification of Grid programming’s unique & bagminimal) requirements:

- Form common vocabulary

- ldentify partitions (boundaries) between programmperogramming system, and Grid
infrastructure

- Metrics and benchmarks

- Abstractions for transparency, reuse, mash-up (ositipn)

- User interface

- Mental model, programming model, and formalism

- Implementation issues

- Implementation complexity

- “Nice” behaviour guarantee

- Portability

- What can/should be centralized, distributed, oedé&alized

- Implementation methods: still the traditional libpracompiler,...

2. Session: Trust & Security

2.1 Introduction

The session on Trust and Security was led by MicWatson with speakers offering their
solutions on security issues on the Grid. Thisieag®cused on research directions for Trust
and Security with particular reference to web smsiusing WS-Security, WS-Trust, WS-
Federation. Key points raised include the conforteasf Chinese Grid activities in CROWN
and CNGrid of WS* standards for security.

2.2 A Security on XtreemOS

Dr Erica Y. Yang (STFC) reported a security apphoac XtreemOS, a Next Generation Grid
Operating System. The EC-funded project, Xtreem@®s to design, implement, evaluate
and distribute an open source Grid operating systgoporting Grid applications and capable
of running on a wide range of underlying platforfiem PCs, clusters to mobiles. The goal
is to provide an abstract interface to its undedyliocal physical resources as a traditional OS
does for a single computer.

Yang described the security work undertaken by XireemOS project which has been
focusing on developing and understanding requirésn@md performing initial security
architecture design. The initial implementationXifeemQOS is being tested and will soon
undergo the integration phase. This will then lstet# on a variety of use cases and further
refined. In XtreemOS, VO management is tightly dedpwith major security issues, such as
identity, attribute, credential, and policy managem

2.3 CROWN Security Architecture &Security Policy

Jianxin Li (BUAA) described the CROWN Security Ardtture &Security Policy-Enabled
Virtual Organization Management. CROWN aims to jleva fine-grained and extensible
security framework, supporting trust federation éndt negotiation for resource sharing and
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proposed a novel secure policy-enabled collabardtiamework, in
which a fully distributed policy evaluation algdmih is devised to improve evaluation
efficiency without disclosing the full domain seityipolicy.

2.4 TrustCoM

TrustCoM has developed a framework for trust, dgcusnd contract management in
dynamically evolving virtual organisations, whicilwmeet the needs of this situation and
provide the basis of products and services. Theeptter introduced theTrustCoM vision and
described theTrustCoM simplified Architecture, mgfia real example using the TrustCoM
Architecture. Within the implementation of this ttdsed, providers have a fully functional
platform. Without implementing major changes toirtthhespective previous legacy systems,
TrustCoM framework enables a correct, secure, afidbte transmission of the courses
through the internet.

2.5 GridTrust

Philippe Massonet from CETIC, Belgium gave a taloat Trust and Security for Next
Generation Grids, describing the GridTrust framdwddn the VO level, the system has
secure resource broker, service usage control,tagpou management service etc. The
framework uses policy refinement tools to define tontrol policy. The talk underscored
innovative features, such as UCON for Grids, commginsecurity with reputation, VO

management integrated with GridTrust services, anathers.

2.6 Discussion and Summary

1. The approach taken to security in the EuropeantTonM project and the Chinese
CROWN grid are very similar, and should be interap&e: Web Services using WS-
Security, WS-Trust, WS-Federation

2. The approach taken in the European GridTrust pragemonsistent with these, although its
focus is more on authorization for access contith whe innovation of usage control for
Grids, but the delivered application could use WS.

3. The requirements to be met by XtreemOS are consistgh these approaches, although
the implementation will be based on changes td_ilex OS rather than on Web Services.

4. The Web Services approach to security has beereimmsited in the CROWN Grid in
China, although it is hard to predict if it will l@@lopted in the larger production academic
research Grids of CNGrid and ChinaGrid, which amedied by different ministries.

. No view was stated on the possible commercial agabrdo be taken in China.

. In Europe the Web Services approach to securdyadable in commercial offerings from
BEA Systems (maybe soon to be Oracle), MicrosBtt] and SAP.

7. In Europe it is unclear if the academic researcidsGwill adopt the Web Services
approach to security. The UK NGS is adopting ieafblobus V4 is installed in 2008, but
there are no plans for gLite to move to any moramgex security model.

. The GridTrust implementation in Globus on LinuxJewva could be adopted by gLite.

. In conclusion, the requirements understood in Cland Europe are very similar with
multiple levels of enforcement of control, and tWWeb Services approach has been
consistently adopted by the more mature reseaxgbqts.

o O1

O 00
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3. Session: Grid Workflows

3.1 Introduction

This session was chaired by Thierry Priol from INRIGrid workflow concerns the
automation of distributed processes in the areasodéntific and business computing. It
describes a pattern of interaction between servi€eg objective of this session was to
review the latest scientific advances in the afe@ra workflow.

3.2 Advanced Services for Scientific Workflows

This topic was presented by Professor Thomas FgdminUniversity of Innsbruck.
Simulations of flooding of the Danube River withidGrApplications are complex and
dynamically constructed from different organizatiearvices. Co-operation is needed to
predict flooding behaviour of the Danube by usimgdGensors, computing and data storage
services resources, as well as modelling and strooleservices, which has led to the
development of a workflow system called Askalon fghringer's team. Askalon is an
application development and runtime environmenttierGrid. The characters include: a GUI
based on UML that generates an AGWL; data distiobutbetween activities HPF;
deployment of activities on demand in an automaty; and scalability experiments. This
system has been implemented in a Grid environnwniteractive Gaming through the EC-
funded Edutain@grid project and can provide a dyoamrkflow schedule.

3.3 VINCA workflow

Zhan Liyong, ICT, described the VINCA workflow, daming briefly the workflow in
CNGrid as an end-user oriented service composistgsyand a service-oriented application.
Liyong analyzed the differences between BPEL ardLJ® CNGRID. Currently, CNGrid
lacks a meta-workflow system which can aggregatkiacorporate heterogeneous workflow
systems, which has led to the design of a 4-layenéwork:

- workflow resource layer

- workflow capability description layer

- workflow capability abstraction layer

- abstract workflow definition layer.
Specifically, VINCA has separated into workflow nubel meta-workflow console, portal,
executing environment. This talk reported on sdvegiaes in scientific computing of virtual
labs.

3.4 Decision Services in the frame of Quality of Se  rvice

This topic was presented by Dimosthenis Kyriazssf™NTUA. Workflows can be abstract or
concrete. Since each workflow contains processks® (@alled service types) that can be
executed from a set of service instances (candijjaighich are annotated with QoS
information. Decision services are needed to eséintiae selection of the available service
types and instances and map workflow processesitbsérvice instances with regard to the
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mechanism which covers input and output matchifige BLA " CINESEEOORERATANONERE
checking.

The talk underscored the fundamental role of gualibvision for enabling Grid applications
to become QoS compliant, outlining an approactséovice selection using QoS criteria. This
approach comprises a suite of components includingorkflow mapping mechanism, a
Service Level Agreement (SLA) mapping, usage anthgechecking service and a decision
support component, allowing the different mappihggmplication workflow processes to Grid
services that not only meet user goals and reqeinégsrbut also maximize benefits in terms of
the QoS level offered. Key benefits comprise: sErvselection based on QoS and QoE
criteria, improvements in reliability, efficient 8Lusage, maintaining service providers
reputation.

3.5 AVLAB in scientific network environment

Yongzhen Ma, CNIC, described recent improvementthenAVLAB in a scientific network
environment. AVLAB is a co-operation project comdminwith CNIC and 3 Astronomical
observatories. The purpose of this project is @hremote access to astronomical resources
distributed over China. Now a portal has been petsuapply and access telescope remotely
and there are about 100 users of AVLAB. The mosttiexg feature of AVLAB is that it can
provide collaborative observation (co-scheduling).

3.6 Discussion and summary

Discussions focused on evaluating and reviewingctireent state of workflows. There is a
general consensus that workflows are importantiferGrid environment as activities can be
integrated through the events within it. Howevbere are many Grid workflow systems with
each one working in its own way, and own descriptanguage. Existing workflow systems
need further evaluating and qualifying, in orderegiablish whether they are required and
whether they could be reduced. A graphic user faater is highly desirable. Dynamic
schedule supported workflows are more suitabléhferGrid environment.

4. Session: Grid Middleware for Industrial Applicatio ns

4.1 Introduction

This session was chaired by Thomas Farhinger fronsdruck University. Several Grid
middleware systems have been designed and implethenich as Globus, Unicore, gLite,
CNGrid, and CROWN. The objective of this sessiors washow the latest user experiences
using them with industrial applications.

4.2 Information Grid with New Intelligent Engine

Li Rubao from ICT described new advances in thermfation Grid with new intelligent
engine. Information Grid is important in Grid resga However the distributed environment
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incorporated into the information Grid. The new i@egenabled the =" """ &es coomsmmananens
information node to exchange their message.

4.3 EGEE and Industry Uptake

Gabriel Zaquine (CERN & BT France) representedB&&E project, which aims to operate
a large-scale, production quality Grid infrastruetdfior e-Science and attract new resources
and users from both the scientific and businessnoonities. The EGEE infrastructure
currently includes ~240 sites across 45 countries supports >200 Virtual Organizations
from diverse research disciplines. The talk presgrthe EGEE-II roadmap for industrial
uptake and increased emphasis on outreach to sieess community. The aim has been to
formulate strategies to improve the uptake of EGEGYid middleware by industry and
attract new and support current Business Applicatissing gLite (early adopters).

The talk evaluated the adoption of gLite in the omercial sector and made reference to the
barriers to adoption that need overcoming. Useistudiere presented in support of this
analysis, for example, an SME project, which israd®n-demand & collaborative Grid for
the plastic industry, was showcased with particadderence to meeting the requirements of
industry with gLite Grid middleware.

4.4 Virtual Laboratory: Exploring e-Science at CAS

JianJun Yu from CNIC described the CAS e-Scienaggamme, outlining the e-Science

motivation of CAS, in order to satisfy key requiremis of e-Science. The talk described
current e-Science activities and related applioatid\ virtual lab infrastructure has been set
up to implement e-Science activities and provideitsmns. The achievements of the VLAB

were showcased through a set of examples.

4.5 Aviation Grid Application and Drug Discovery Ap plication

The talk given by Yongjian Wang, BUAA, centred onridtion Grid Application and Drug
Discovery Applications, which are two key applicais supported by CNGrid. The Aviation
Grid Application plans to use computing and storageources across the Internet to
accelerate the design of airplanes. Drug Disco@riyg plans to use computing and storage
resources across the Internet to accelerate tlgedilsaovery process. The patterns of Condor
MW, Google MapReduce and CommonJ were described. talk explained the need to
provide a new Master/Worker Pattern implementafidre framework for the implementation
was outlined. The conclusions summarized the lestgarned from the project. The results
show that Master/Worker pattern is especially flitdor data-central Application Scenatrio,
Communication between the master node and work@éesare flexible with many different
ways for implementation.

4.6 Grid and Finance

Giulio Galiero, ENG, presented a project focusingGrid and Finance. Grid technologies are
emerging and becoming mature for new applicatietd$, moving beyond pure research
communities. Finance is showing an increasing @stern Grid because of benefits Grid
brings. On one hand, Grid Computing provides acteseveral resources (e.g. storage and
computing power) spread over the net. On the dihad, users in the financial sector have a
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management, risk analysis, derivative prices, ¢lcqugh compute-

intensive algorithms, such as Montecarlo simulaiofihe presentation aimed to evaluate
whether Grid features can match finance requiresyeaking into account security issues. A
case study was presented.

GriFin (Grid for Finance) is an ongoing ltalian @a started in 2007, partially supported by
the Italian Ministry of Research where Engineelimgegneria Informatica S.p.A. collaborate
with University of Lecce and the SPACI Consortig8outhern Partnership for Advanced
Computational Infrastructures)[1]. It aims at chegta Problem Solving Environment (PSE)
for the financial market based on Grid infrastruetu(mainly globus and gLite). The initial

findings have been presented along with the solatiproposed both for security and
middleware architecture.

[1] For further info:http://www.spaci.it

4.7 Discussion and Summary

Grid technology is currently being used in indudtdontexts, both in Europe and in China.

Grid middleware that has been tested outside thearen communities in EU and China

include gLite, Globus, Unicore, CROWN, and GRIA.€Eb initiatives are led by enterprises
and are initial attempts to solve current customerjuirements using Grid technology.

Although they are driven by industrial requiremertkeere are several unresolved problems
regarding Gird technology that require further ibleation. Grid experts need to work closely

with the commercial customers and engage with pngess, especially computing companies,
to support Grid research initiatives and projects.

5 Dissemination & Outreach

Consortium outreach activities in both Europe artdn& comprised producing an event
announcement, a press release and latest newsfategirculation to pertinent contacts,

including European Grid projects. A post-eventcéetiin English was also prepared and
circulated. The main outcomes of disseminationvdiEs in addition to a Grids@Work

announcement published by GridToday, are summairizéae sections below. The Annexes
provide screenshots of articles and announcements.

Event Announcements & Latest News [tems
The 2¢ Workshop was announced through the following cleésn

WEBSITE URL

BELIEF project http://www.beliefproject.org/
EGEE-II (Related events section) | http://www.eu-
egee.org/egee_events/events/2nd%20EchoGRID%20S
trategic%20Workshop/
EGEE-II (Latest News section) http://www.eu-egee.org/news/2nd-echogrid-strategic-
workshop-29-30-october-2007-beijing-china/
EC-Gin (Event Announcement) http://www.ec-

gin.eu/corpsite/display/dsp _Entity.asp?EN_1D=515
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EC-Gin (link to Press Release) http://www.ec-
gin.eu/corpsite/manage/assets/echogrid beijing%200c
tober%20workshop v2.0.pdf

XtreemOS http://lwww.xtreemos.eu/events/forthcoming-events

Post-Event Articles

Articles on the ? EchoGRID Workshop were published by several Clineswspapers,
such as BeijingSci-Tech Report; Science and Technology Daily; and Science Times, as
illustrated in Annex 2. These reports highlightemivhGrid computing has emerged as an
important paradigm for distributed computing, inder to connect the heterogeneous,
distributed resources together and facilitate lessas, scientific research or even daily life.
Grid is enabling resource sharing and has now become of the hot research fields in the
world. Additionally, the articles made referencethe various workshops, main objectives
and participation of Grid research scientists flwoth China and Europe.

An article was published in GridToday on 3 Deceml2807. This article, entitled
‘EchoGRID Workshop Strengthens Links between Clinaurope’, provides a snapshot of
the four Workshop sessions, the main outcomes oh eme, and some of the wider
implications of EchoGRID Workshops with reference the Roadmap. This article was
classified in the top 5 articles of the weekly ssu

6 Overall Conclusions

The 2nd EchoGRID Workshop brought together repitesiees from EC-funded projects:

EGEE-Il, GridTrust, Edutain@Grid, and XtreemQOS; Hidtional projects: GriFin; and

Chinese initiatives: CNGrid, ChinaGrid, and CROWAY, well as experts within the project.
Possible future collaborations between partnens footh regions were reported by Michael
Wilson.

Additionally, the Workshop highlighted how the comewtial approach adopted in China
includes the exploitation of technologies developgdacademic institutions by SMEs, the
aerospace sector and other companies, using thepm@bach. The development of Grid in
Europe for enterprise and SMEs was also preseBteinples from both could be showcased
at the 2 EchoGRID Conference, 24-26 October 2008 in Shemzire addition to the
presentation of the final Roadmap.

The main conclusions from the Workshop are sumrmairielow:

1. New Programming Paradigms: While there is no ateaisensus on the best approaches to
new programming paradigms, several principles oe timique features and basic
requirements have been established.

2. Trust and Security: Requirements evaluated in Clamé Europe are very similar with
multiple levels of enforcement of control. The W&ervices approach has been
consistently adopted by several mature researgbqgiso The GridTrust implementation in
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approaches in TrustCOM and CROWN should be inteatye. FUROPENATD CRITESE COoRErATIOR A ord

3. Grid Workflows: these are important in Grid envineents allowing the integration of
activities. However, there are many different wtowf systems, each working in its own
way and with its own description language. Existsygtems need to qualified and the
advantages of reducing the number of workshop systand tools should be further
investigated.

4. Grid middleware for industrial applications: Grisl being adopted by enterprises in both
Europe and China with the use of gLite, Globus,cddre, CROWN, and GRIA. However,
a number of technological issues need addressidgreguire the involvement of Grid
experts from both industry and research. User stuftirm both regions would help foster
further adoption.
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ANNEX 1 — Workshop Announcements and Articles

Articles published in Chinese Journdsi-Tech Report; Science and Technology Daily; and

Science Times
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EUROPEAN AND CHINESE COOPERATION ON GRID

Post-event article, GridToday, 3 December 2007
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Scientific Applications:
EchoGRID Workshop Strengthens Links between China, Europe

EchoGRID Thematic Worksheps focus on key grid topics defined by a team of European and Chinese
experts with the aim of defining the perspectives for R&D and enterprise developments in the two
regions for the future. The second EchoGRID Strategic Workshop, which took place last October,

brought together high-profile players from business and research to engage in a mutually beneficial
dialogue on grid developments.

Hosted by the Chinese Academy of Science (CAS) in Beijing, the Workshop explored new
programming paradigms for grid infrastructures, key mechanisms that should be embedded within
grid middleware, the latest scientific advances in the area of grid workflows, and the most recent user
experiences in adopting several grid middleware systems, including Globus, gLite, CNGrid, CROWN
and Unicore. Participants shared valuable knowledge on the work, resources and skills needed to
facilitate grid development for both business and science. EchoGRID is evaluating these developments
in terms of their technological validity, and industrial and societal impact, with the aim of analysing
the potential and risks involved.

Experts from China brought beneficial knowledge on several fundamental changes in the
programming paradigm. Bo Ding, National University of Defense (China), explained how new
technologies will ease the shift towards emerging pervasive computing applications and
Internet-based large-scale computing systems. Yann Radenae, an EchoGRID fellow at the Chinese
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EUROPEAN AND CHINESE COOPERATION ON GRID

Event Announcement on 3S website (ECSS — Europeaminity
for Software and Software Services)
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News Briefs:
GRIDS@Werk to Be Held in Beijing
Sept. 26 -- From Oct. 28-Nov. 2, INRIA, ETSI and ERCIM, together with their partner CNIC, the

Computer Network Information Center of the Chinese Academy of Science, will hold the fourth =
GRIDS@Work event, co-hosted with the GRID “N-Queens & Flowshop” contests.

In a week of activity, the objective of the event is to bring together the main players in the grid
domain and to act as a stimulus for further advancement and integration.

Organized for the first time in China, GRIDS@Work will help increase collaboration with Asia on a
highly promising IT sector. As such, several projects partially funded by the European Commission
will hold meetings and workshops during the week: GridCOMP, BRIDGE and EchoGRID, as well as
the ETSI Technical Committee on grid standardization.

GRID computing offers a model for solving complex IT problems using a large number of computers
arranged as clusters embedded in a distributed telecommunications infrastructure.

This year, the major theme of the fourth GRIDS@Work Plugtests will be to beat records with Asian
grids.
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