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INFN

Ceamm Su mmary

= (Grids in Italy
= The Middleware developments

= The Italian e-Infrastructure

= The national projects:
- INFN 6rid, FIRB Grid.it,.......

= The Italian Production Grid
=  The Italian Grid Infrastructure (IGI) Association

= The c-Omega consortium for Open Middleware
support in commercial take up

= Conclusions
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5, The current strategy/challenges for
Car Grid M/W

(Refer mainly to INFN 6Grid results but include some
other Italian 6rid projects: SPACI, ENEA, Egrid)
=  Focus: Get developed and deployed a layered SOA with baseline

services, as conceived since the beginning, being of general use
and having to satisfy the requirements of many Italian sciences

= HEP, Biology, Astrophysics, Earth Observation (Esrin-ESA-
Frascati), Comp. Chem.......

=  ->based on standard specification, GGF...
= Still open for CE after 6 years....JSDL, BES??
= Just at the beginning for SE: SRM V2.2
o Italy: Storm -> SRM V2.2 over GPFS

=  Avoid divergencies and entropy: Keep strong
integration/coordination between the National and EU M/W
developments (EDG, EGEE/LCG, EGEE-IT, OMIT EUV).

= "Same" baseline M\/W, in‘re?r'a’red operation and management.
Avoid proliferation of private baseline VOboxes |

= National development of complemen’rar'g high level or missing
services well infegrated in gLite M/W Service Oriented
Architecture
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‘. The Reference Service Stack is EGEE glLite
s (INFN coordinates MW developments in EGEE II)

CLI API
Access
Authorization Information & Service
y Monitoring Discovering
Auditing
Authentication . Network
SeCW”y Monitoring Information &
Services Monitoring Services
[
Metadata | |File & Replica o Job Package
Catalog Catalog >olicies || Provenance Manager
Storage Data Ac ¢ Computing Workload
Element Movement ceounting Element Management
Data Management Workload Mgmt Services
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ey Middleware issues for production grids
sl currently tackled by INFN

= Improve functionalities according to application
requirements
- 7 8 Full attributes for user Authorizations Management.

= Provide new services for 6rid management
= New framework to enforce VO policies grid wide: 6-PBOX
= Grid wide user level account: DGAS ->
= -> now in INFN production 6rid

= Guarantee robustness and performance

= Keep SLAs Grid-wide:. 6ridICE Monitoring and notification
service

= Continuous improvements of the EGEE Workload
Management System (WMS)

> Number of jobs/sec handled, Job cluster.....

= Interoperation and standards
= CREAM CE
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S Developments

S=T,GRID

= Middle term (New functionalities within EGEE)
= Add functionality to create a proxy to C/C++ API
= Homogeneous replica management: badly needed as users increase

= Longer term (Move towards standards within OMII-EU)
= Full Attribute Authority

= Support for generic attributes in both core and admin components (not just
group/role) , compliant to RFC 3281

» Examples:
- HLR to contact (DGAYS)
- User Identification (LHCD)
- Home Institution (Shib)
= Easier deployment schema for VOMS certificates
» Issue connected to short life (tipically 1 year ) VOMS server certificates
= Use of SAML for OGSA Authorisation

= Definition and implementation of a web service compliant with the SAML Authorization
model

= Development of a wrapper around the VOMS server in order to issue SAML credentials
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LAy, )
Lo Policy Management: G-PBox
=Description :

= 5-PBox is a new VO-oriented Grid policy service allowin

the enforcement of policies agreed between the VO an
the resource owners on grid services

= WMS: interoperability is supported for policy-aware job
scheduling.

= CE (LCG): a CE PEP querying 6-PBox is already available.
»glLite/CREAM: an interface to G-Pbox is available
= SE/StoRM: the list of attributes is defined.

*Framework: Grid.it, and EGEE II

*Task-force including developers, certification and
HEP + Bio applications groups has established
after a long debate the requirements
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L:’ G-PBox: the overall 6rid scenario

CGrip

VO services operate in two different phases:
= Administration Phase:

-» the definition of the groups/roles, policies and accounting parameters by
the VO administrator,

» GPBox, as VOMS and DGAS services, allow to propagate such decisions in
order to define VO-Grid wide policies and permissions for the VO's users

= Execution phase: job submission, interaction between the VO users and the Grid
Services regulated by VOMS, GPBox and DGAS

user 1 __Tvoms

_ﬁ.l,"..'nlix*.'f',pi VOMS ! Y 2__—~F’#/I ——5——_‘
e Attrbute Authorty . 4_Jc-PBox| |[DcAS|
[efm o e —— \
Layer e 7 6 '|
G-PBox Resources 14
Policy System Layer 8 _i__‘ _/'
J_G-PBox || DGAS
DGAS T £ ‘%:—ﬁ'
CE
Accountng System

1st phase - VO administrator tasks 2nd phase — User job submission
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INFN

ez  G-PBox Release 1: description (Glite 3.1)

= G-PBox Server to propagate policies on main services
= Simple G-PBox Server Admin Interface (PBoxGUI)
= PEP(Policy Enforcement Plug-in) for WMS and CE

= Policies implemented (based on VOMS groups and roles):

= job submission policies based on queue priority flags published
by CEs

» VO administrators can change internal group and role
priorities on CE VO queues grid wide

- Sites Admin keep full control

= ban policies (VO manager can define a list of CEs banned to a set
of users)

» Present status

= Deployment on the INFN certification testbed within glLite
3.0..x, integrated with pre-production infrastructure

= Integration testing for gLite 3.1 deployment ongoing
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o StoRM : Storage Resource Manager
e (INFN and ICTP (E6Grid))

=Description : StoRM is a disk based storage
resource manager which
"implements SRM v.2.1.1

= is designed to support guaranteed space reservation and
direct access (native posix I/0 calls)

= takes advantage of high performance PARALLEL file
systems such as GPFS. Other posix file systems are or
will be supported (e.g.,Lustre, ext3)

» Authentication and Authorization are based on VOMS
certificates

*Framework: Grid.it/FIRB (WP5) and EGrid project
=Status: In pre-production at CNAF for GPFS
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INFN
Conp StoRM - Grid scenario
Data
Management ;5 5pmission
Access

Direct
Access

Site B
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e Accounting - DGAS

GRH.D

= DGAS: accumulates Grid accounting information

» User, JobId, user VO, VOMS FQAN(role,capabilities), SIZK, SFZK,
system usage (cpuTime, wallTime...),...

= allows billing and scheduling policies

= |evels of granularity: from single jobs to VO or grid
aggregations

= Privacy: only the user or VO manager can access information

- site managers can keep accounting information available
just for site internal analysis

= Sites can substitute DGAS metering system with Thﬂﬁ

Account balancing, resource pricing, (billing) éﬂ
T accounting data "
_ Interface
Usage accounting
T usage records Usage Analysis SITE

Usage Metering
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- gLite CE is evolving towards ICE-CREAM

CGrip
CRCAM Architecture .
T et 8 — . EEE\AME Lightweight web service
PR el {aubrmitieancsl scatuz... pung Elemen’r
e e ot 0 » Cream WSDL allows defining custom user
[ oo interface

= C++ CLI interface allows direct submission
=  Fast notification of job status changes

= via CEMon
=  TImproved security

= no “fork-scheduler”
= Will support for bulk jobs on the CE

CREAM Abstract " op‘rimiza‘rion of sTaging of inpu‘r sandboxes
e for jobs with shared files

o WMS Interface to Cream Environment

= being integrated in WMS for submissions
to CREAM

=  Incorporating JSDL and strongly
encouraging and waiting BES specs

“CMD cache”, journa HIT
changes to & banary jowrnsl file, It iz resd
to regayar the cache status afoer s crash,

history status:
= CREATED Communication
= QUEUED
-+ PENDING
= ERROR
= SUCCESFUILL

This history is dumped
into the journal file and
is used by CREAM after
& restart ta know which
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~~.  GridICE Monitoring and Notification for

&FN e o °
i self repairing grids
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GILDA:The Laboratory to try out

6rid.it and EGEE 6rid

2 GILDA Testbed - Grid INFN Laboratory for Dissemina
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GILDA consists of the following elements:

= the GILOW Testhed a seres of sites and senaces (Resource Broker, Information Index, Data Managers, Monitoning tool, Computing
Elements, and Storage Elements) spread all owver Italy and the rest of the world on which the |atest version of the INFM Grid middie-ware
{fully compatible with gLite} is instalad;

the Srid Demonsirator. & customized version of the full GEMIUS web portal, jointty developed by IMFM and MICE, from where everybody
can submit 3 pre-defimed set of applications to the GILDW Testhed;

the SILOWA Certficabion Authority 3 fulty functonal Certification Auwthority which issues 14-days 509 certificates (o everybody wanting to
experience grid computing on e GILDWA Testbed;

the SILOA Wirtual Organigaton: a Viual Organization gathernng a2l people wanting to expenence grid compubing on the GILDA Testbed;
the GILDWA Wirtual Crganization k= based on the Wirtual Organization Membership Service (WVOMS) developed by INFM;

the Grid Tutor, based on a full version of the GEMIUS web portal, to be wsed ondy during grid butorials;

the monitonng system: a versatile mnntunng syslem complsiely based on GAQICE, the grid monitenng tool developed by INFHM;

the GILDW mailing BEt QildsiEnin it, 3iso archived on the web hars

GILDA is an activity of the Ralian |sibwe Mazionale di Fisica Muclears (INFMN] camiad on in the contesxt of the following Projetcs:
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INFN

.L/GR;Q

MW summary

= Constant efforts have been put on general
production grid services to be able to:

last update 12/10/2006 14:10

Routinely support running of thousands of jobs
with efficiencies >= 99%

Keep sustainable data transfer rates at Gbps in
many site; thanks to large WLCG efforts

- Autodiscovery and correction of faulty
components

- Fast Monitoring and Notification services
Guarantee time perfomance

- E.g. WMS and CE bulk job submission
Guarantee Grid wide VO policies enforcement
Guarantee robust user level accounting
Attract new user comunities
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The Italian 6rid infrastructure:

The FIRB Grid.it Project
launched in 2002 within

FIRB: Government Fund for the Investments in
the Basic Research &Minis’rr of Education,
University and Research (MIUR))
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L, The Grid.it National Project
CNR & University

HPC, Parallel Programming, Grid computing,
Scientific libraries, Data base and knowledge discovery,

>ASSIST

INFN & University

N Grid infratsructure(INFN-Grid, DataGrid, DataTag) ,

X e-science applications: Astrophysics,
ROMA \
AN

Bioinformatics, Geophysics, ...
NAPOLI ) 2N

R& D on National elnfrastructure
ASI

A ECCE o
CAGLIARI Applications of

NZA Earth Observation
PALERMO
CNIT
R& D on optical

End :November 2006 networking
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t#~  The 6rid.it e-Infrastructure

= Grid.it has completed the R&D phase for the National Grid
Infrastructure operation and for studying and prototyping the

services required by a national Grid Operation Center (GOC)
(infegrated with the EU Regional Operation Center (ROC))

= Located at CNAF (Bologna) but leveraging contributions from other
Italian centers

= Has generalized the infrastructure support from INFN to
other Sciences

= The Italian GOC/ROC currently support several Ttalian
Research Communities application and the operation of the
Italian e-Infrastructure also as part of WLCG/EGEE IT
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INFN

.L/GR:D
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=3 The Italian Production Grid: asum of grids

3000 CPUs, 500TB

37 ‘resource centers':

All centers are accessible
through Resouce Brokers and
registered in the grid.it
Information System

25 sites areregistered also in
the EGEE/LCG infrastructure
12 sites are accessible through

the italian Grid services and
theitalian top level BDII

INFN Grid, SPACI, ENEA,
ESA-ESRIN
and PONs provide different
CPU architectures



a The Italian Grid: the SPACTI Consortium:

a flexible, robust, secure and scalable IT infrastructure

SPAC\ Southern Partnership for Advanced
Com yutational Infrastructure

{5 3 MEuro startup funds by MIUR
tﬁMLv{f
- ‘P.» ( 'I 1.4 Tflops
y L L

SUFI/ICACT

SPACI infrastructure part
of the EGEE production Grid

Center for Advanced Computing
Technologies
University of Lecce
Director: Prof. Giovanni Aloisio

* DMA/ICAR

* MIUR/HPCC

Dept. of Mathematics and Applications

University of Naples “Federico II” & ICAR ~ Center of Excellence for
(Section of Naples) High Perfomance Computing
Director: Prof. Almerico Murli University of Calabria
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‘wn The Italian Regional Operation Center (ROC)

GRID

= Grid.it 60C achievements and tools provide the foundation
of the Italian ROC activities

= Ttalian GOC and EGEE ROC are now unified to provide
= First level support to Italy

Geographically based local front line support to Virtual
Organization, Users and Resources Cenfres

Through daily shifts covering working hours(8.30-19.30)
Shifters from CNAF(Bologna) and major Italian Centers (SPACT)
Check list to be covered during the shift

- Experts on call
Periodic (every 15 days) phone conference

- ROC teams and site managers

ROC report to EGEE and leverage from activities of the Italian
Production Grid Central Management Team (CMT)

= Second level support to EU

Operation of the EU e-Infrastructure

Italian ROC guarantee the EGEE weekly shifts rotating between
major EU Centers
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INFN

““fhe Central Management Team (CMT)

Guarantee Release Distribution and Site Certification
in Italy

The CMT is responsible of the certification: dynamically
checking the functionalities and configuration of a site

services before including it in the I’ra?ian production grid.

In particular checks:

= Information System data consistence

= Local jobs submission (LRMS)

= Grid submission with Globus (globus-job-run)

= Grid submission with the EGEE Resorce Broker
ReplicaManager functionalities

To certificate a site the CMT uses dedicated grid services
located at CNAF

In this way only certified sites are dynamically included in
the production grid to guarantee robust operations
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‘wew'  TheINFNGRID-3.0 release = glLite 3.0 + DGAS + GPBOX

Cerp Managed Core SERVICES
EGEE gLite 3.0 RCn- R
Inpre-production | 4 it production Grid: INFNGRID 3.0 Catalogs
- c?el_rltt? Sa% o On RB and VOMS
I Ificatl SCIENTIFIC LINUX 3.05
Tested by ) One for each VO

application task forces

Catalogs Top level monitoring
service...
Authorlzatlon -
Accounting
_ . Information System
Grid policies

Security VO: LHC, Bio, CDF, Planck, Compchem...
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=2,
INFN

[ Job report in 6rid.it

Average of 9000 Jobs/day submitted and completed in Grid.it viagrid
(efficiency from 80 to 100%0)

ClrResult
- Average




GR!D
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Gr'ld IT

) #

____INFN
.(Lg"/.r;m?" §

User

Production 6rid: Operations Portal

documentation

site managers
documentation

Software
repository
Monitoring

Trouble tickets
system

News

Organisation
» Deployrment plan

Access to the grid
» Install your L

» GEt your cerificate
» Reqister to a VO

» SUbmit & job

Manage your site
» Installation

v Upgrade

» Packages lists

» CVE repository

Grid status
¥ WO e
¥ Site wiew

Support
» TICkEting System
» Knowledge base

/

Knowledge e
bGSC Site map

http://grid-it.cnaf.infn.it

Welcome to the INFN Production Grid for Scientific Applications |

INFN-GRID is a research project which features solutions and innowvations in methodologies and
technologies for the implementation and widespread use of large-scale platforms and grids. We
partecipate to several Mational and International research projects on Grid Computing:

We're coordinating our objectives with the strategies of the European Community to build the Next
Generation Grid.

Bolog na
Piga.

@ Grid.it
@ INFNGrid

Our efforts are evaluated in terms of our grid capability to solve wery critical, real problems in the
mediurm-long term. The best standards in ICT are assumed as the technolodical starting point (e.q.
00P, WWeh services, Globus), owver which new technologies are studied and built.

Read the latest news from October 31, 2003
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GR:‘D

.'NFN A new key Service: The DGAS Accounting

— oelect view type

[va M i[ select ]

— =elect query type

Iﬂjubs and URS grouped by CE

— Submit query

—select vo

—select start date

| & &

—select end date

| & &

cubrmt the query | ok
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DGAS WEB MONITOR
< << 2 21
to CE Tot Wall time | Tot CPU time ‘ AE?EE ‘ A;::i‘* ‘ ij‘:]’: o
griditee0lnainfit | 94939 | 165 | 3592 | 11252 | 49
peomsgrid0Bpiinfnit | 20646801 | 18148591 | 581641 | 1092822 | 877
pre-ce-01.cnafinfnit | 92 | 38| 2927 | 8833 | 12
prod-ce-Olpdinfait | 43238731 1740652 | 800300 1101978 | 1869
spacin-ce 1. dma unina it | 1682299 | 1607643 | 349362 | 744602 | 53
Page 3/4
| GLOBAL RESULTS
Total WALL Total CPU Average Mem Average Virtual | Number of
9 Time[s] ‘ Time [s] ‘ [KBfob] ‘ Mem [KBfob] jobs
alice| 121952890 | 50986158 | 587367 | 395439 6356
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File Services
Security Services
Job Services
Data Services
Info Services
Monitoring Services

Interactive Services
VO Services

Statistics
Logout

powered hy
EnginFrame 3.2

conpliant with
EDG20
GRIDIT

@engénframe

Grid Enabled web eNwironment for site Independent User job Submission

Welcome to GENIUS 2.7.1

Important Motice
GENIUS TUser's Guide (doc, pdf, ps, ps.gz)
Mew Grid Authentication with WyProsy
GENITS MyProzy Server Installabon
GEMNIUS CV3 Available
GENIUS FAQS
GENTUTS Maiting List
SGEMNITE Mathneg Archive (Help on Majordome Commands)
GEID MOWVIE
Usefil Links
Credits

This portal is best viewed with Mozilla 1.0.2.
Hetscape (4.79, 4.80, & and lugher) and Internet
Explorer (5 or higher) can also be used.

The use of any other web browsers could nduce some
visualization mismatches and is not currently suggested.
GENIUTS 12 based on Apache 1.2.27 and OpenZ5L 0,970,
Last update: Ion 13 Oct 2003
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#~The long term sustainability of the

GR!D

Italian 6Grid

Grid.it end in 2006 and need to be replaced by a more long
term organization to guarantee the sustainability of the current
Italian Grid infrastructure and its connection to EU level

The proposal for the future:

The Association for the Italian Grid Infrastructure (1Gl)

= Qiriginally conceived to provide national coordination of the different pieces of
the national e-Infrastructure present in EGEE Il

= Supported by MIUR

Quite consensus for the expansion of IGI scope to include
all Institutions involved in e-Infrastructure projects in
Italy e.g. Supercomputing Centers as CILEA, CASPUR and
new PON projects infrastructure in view of the set up of
the European Grid Initiative

Constitutional document in final approval phase by involved
institutions
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GRFD

'~F~The strategy for IGI and objectives

=  Start from a core Scientific Institution already involved in Grid e-
Infrastructure projects at EU (EGEE, DEISA..) or at national level (PON)

" Include enlargement and representation within the scope

" Focus on setting up and operate a common e-Infrastructure for the
Ttalian Science, including main public resources providers: INFN, SPACI,
ENEA, ICTP, INAF, Supercomputing Centers, new PON Consortia,
Regional Initiatives...and Users CNR,INAF, INGV, ...

= Industry as advisors

= Initial phase should allow different grid M/W (EGEE, UNICORE, GLOBUS...)
to cohexist and interoperate

g IGTI should provide a consistent/coordinated Italian interface and
strategy towards
= EU Grid infrastructure projects, eIRG and ESFRI, EU EGI
= International activities
" Support actvities of a vaste range of Scientific disciplines: Physics,
Astrophysics, Biology, Health, Chemics, Geophysics, Economy, Finance,

and possibile extensions to other sectors as Civil Protection (GMES), e-
Learning, dissemination in Universities and secondary school

= Provide the best value for the available money for computing
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‘vow” The EU sustainability after EGEE-II and DEISA-II

% General agreement on the urgent need to Frepare fora
permanent Grid infrastructure at EU leve

= Infrastructure managed centrally in collaboration with national
bodies (e.g.IGI)

=  Support to the proposal of European Grid Organisation
(EGI) and its general objectives

Provide long term foundation for the operation of production Grid infrastructures
for all sciences in Europe in coordination with national initiatives

= Integrate, test, validate and package Grid middleware for distribution
= Provide advice, training and support to new user communities
= Support industrial up taking

= _.but grids technology is still in an early stage. Need to
complete its evolution fo meet very general user community
requirements and standards
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@f? The strategy towards innovation and

general Grid exploitation:C-OMEGA

Focus: Exploit Italian and general achievements in global Science
Grids for early grid exploitation in Industry

. Releasin? and supporting in Italy and Europe a platform of selected and
coherent Grid Services Open Source obeying to International Standards

= Supporting pilot exploitation by Industry, Business and Services

=  Leveraging from the large development and standardization effort of
iéﬁedrna‘rional and national research projects like EDG, LCG, EGEE,
rid.it...

= A common set of Services, as the WEB and TCP/IP for
- eSience Institutions
- Early commercial adopter
=  Should guarantee evolution and adherence to international standards
= Close collaboration with similar initiatives at EU level: OMIT Europe

= The Italian solution:

= The Consortium for the Open M/W Enabling Grid
Applications (C-OMEGA)
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o C-OMEGA: Objectives

GRID

= Objectives

- Be the national reference organization, also for activities at EU and
International level, aiming at develo inc?, support, diffuse and exploit a
platform of Open Source components derived by current Grid projects
components and increasingly obeying to international standards

= No "standards” no large industrial exploitation

" Favor synergy between the Research and Academia with the industrial world,
in particular PMI, the pubblic Services (Health, Administration..) etc.

" Support with formation and dissemination activities and pilot projects the
early commercial adoption of grids to increase Italian and EU competitiveness

= Profit of recent funds (PNR) made available by MIUR for Joint Research and
Innovation projects between Science and Industry

: 2 proposal accepted (~29 M€):

: PRISMA: Grid exploitation in collaborative Engineering (Finmeccanica)
" EGG: Grids for public administration

=  ¢c-OMEGA being financed as the foundation of those two projects
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The C-Omega partners

2005: Proposal submitted to MIUR for the launch of c-OMEGA with
FIRB Pnr funds

Partners involved:

Public Research Institutions: INFN, CNR, INAF, ICTP,Universities
Computing Consortia: SPACI....,

Large end-user companies: Elasis FIAT, RAI

International IT industries: Oracle...

National IT companies: Datamat, Engineering SPA, Avanade

SMEs: Nice, Eurix, Create-Net, Exadron, Synapsis, K-Solutions, Flextel

Public Consortia: ECT(Tn), Pisa Ricerche, ITC IRST (Tn), CEFRIEL
(Mi)
Services: Societa’ Italiana per la Telemedicina @TIM
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GRI?
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C-OMEGA and OMIT Europe

INFN and the Open Middleware Institute Initiative (OMII) UK
have put the c-OMEGA vision at the foundation of the new OMIT
Europe proposal

= In final phase of negotiations
Main goal of OMII-EU is in making available a platform of Grid

Services within a Service Oriented Architecture focusing on the
"Standardization” of

= Quality Assurance for software re-engineering process adopted in
grid M/W developments

= (Grid Services interface specification
EGEE-II, DEISA-II etc keep focusing on functionalities

Leveraging and providing return to current major implementation
deployed in large e-Infrastructures

Key partners include all major M/W developers world-wide
= INFN representing EGEE
= Fujitsu and Juelich representing UNICORE and DEISA MW
= Globus and Condor for US M/W
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oy Conclusions

INFN

SFirst generation of Grid services in LCG/EGEE, DEISA production Grid are
currently in use in Italy

= They are fast evolving for more functionalities, robustness and security

= Application as HEp and Biomed indicate clear directions for the evolution to
satisfy those communities

= Some needed services are still new or missing and very important
functionalities are required by user communities

= Standards specs are still badly missing for many baseline services, see BES

= However LHC experiments (~10K people), as other Sciences, need to have a
fully efficient infrastructure in place as soon as possible. Europe need to
provide what is required in time to avoid multiplication of efforts:

= Unsustainable grid infrastrctures for each VO
= Together with other National Initiatives and CERN IGI need to address the
long term sustainability
= EGI should be finalised after an in depth debate in all countries

= The Consortium c-OMEGA in collaboration with OMII-EU will favor the
transfer of Science Grid achievements to Industry and society and will
guarantee sustainability and evolution towards standards
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