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Antifona INFN
(G

Many Thanks to Stefano Belforte: we also need all of that! NOW!

O0“Futur1t” NON vuol dire che non hanno esigenze di Calcolo,
Software ed Infrastruttura

= Anzi... Ma Qualcuno ritiene che sia troppo presto...

OLHC e VIRGO sembrano differenti tra loro e dagli altri
Esperimenti (ed in parte lo sono):
tuttavia molte necessita’ sono comuni...

= Network (of course)

= OS support and maintenance

= Hardware choices

» Local and remote Management tools

= DATA access and replication

= Distributed resources utilization

= Security and authentication/authorization

* Analysis | Today too!!
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LHC Experiments
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Production Status: 15.04.2002 R

INFN
(C M S) (G
Prod.Cycle April 28. Production Status digi
RC 5,000,000 O Requested
3 u
CERN * 5,000,000 B Produced -
INFN I 4,000,000 1
Imperial Coll. 2
]
T £ 3,000,000
Moscow I 2,000,000 -
FNAL 1,000,000 - I l
UFL I
o o O ‘ ‘
sCeinsin Simulated ~ Hit NoPU  2x1083 1034
Caltech Test in progress
D Testin progress Estimate 27/April/02
Bristol/Ral 28% | complete in 3 Weeks.
USMOP 0%
F— — —_— (One week be_fore June 1
deadline!)
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Simulazioni per il P.P.R. (ALICE) INFN

= Prima produzione effettuata completamente in Italia (Torino).
= 10000 eventi (simulazione e ricostruzione nel barrel — ITS + TPC)

= ~80 Gbytes — 4.85x10° s di CPU (Plll @ 1GHz)

* Files replicati al Cern (AliEn) per consentirne 'uso a tutta la
collaborazione. Ottimo test per la connessione di rete, saturata per

20 ore consecutive.
= Prossima produzione: fine Marzo 10° eventi
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Simulazioni per il P.P.R. (3) INFN

SIto # Job CPU norm.
CERN 2508 115280146
LYON 726 71583048
OosC 44 2511390
LBL PPR p-p avel Pb-Pb production (CPU)
NIKHEF 1%
TORINO 6% o CERN
CATANIA [ @ LYON
PADOVA 1% 0OSC
BARI 0O LBL
0 44%
10% m NIKHEF
1% o TORINO
m CATANIA
- 0 PADOVA
m BARI
CCR INFN Workshoop | a Brouorer S — e




CMS o~
INFN

Spring02 Production Status™
12 April 2002: 3.7 TB = 4.6 M evts

B \Wisonsin
O UFL 19% 304,

B UCSD 7% ). [ Bristol 4%

B Caltech 6%

[1Moscow
10%
0 FNAL 13%
Bl CERN 5%
l INFN 20%

B IC 5%
’ % of 3.7 TB

O IN2P3 8%
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Virtual Organizations

OFarms, Farms, Farms....

» Public and hidden

= Gestione

= LAN & WAN access (Point-to-point connections)

» Data Storages (backups, archiving,...management)
0 Disk servers
0 Scratch areas
0 Reliability (RAIDS5, tapes, ...)

0Grid services

= Chi li gestisce?

= Chi li mantiene?

= Chi li manterra’!1???

= User management, grigliati e/o non
OVO services

= Common

= Specific
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LHCb Farm )
(prototype already active since time) |

Fast ethernet 5w1tch | Rack (1U dual-processor MB)
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CMS
Legnaro,

_p_iu’
“tradizionale?”
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Computing Models
and Architectures

OTiers : cosa sono In realta’? =

ODistributed Models
= What's distributed in the Model?
0 Users
0 Data
0 Computing power
0 Software
0 Support
0 Maintenance
0 Development
0 Analysis !
0 ....and Money 2>

OData Model and Job Model
= RAW-> ESD -> AOD -> TAG
= Job-to-the-data or Data-to-the-job ?

OEXxperiment’s Activities
= Scheduled
= Chaotic
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Revised estimate of the

missing funds (in MCHF) for |
LCG, Phase Il at CERN
CERN/2379/rev o Savings and
. Physics in
Probably premature Physics in 2006 2007 External
minimizing of funding
problem.
But, compu_tl_ng model 2005-2007 2006-2008
needs revisiting, as do
costs and rate 723 21.0
estimates. 17.6 6.7
12.0 0.6
Additional savings on infrastructure
Additional savings on above due to
trigger rate re-evaluation Dolible
Funding to be found from external Counting?
sources, EU projects, etc. (And
premature)
Total additional funds needed 117.7 894
CCR INEN Work<shon | a Riodola P Capilunni 08-05-2002




LHC Computing Hierarchy )

(MONARC view) NN
CERN/Outside Resource Ratio ~1:2
TierO/(Z Tierl)/(Z Tier2) ~1:1:1
gzPByte/sec
uy Online System ~100-400
Experiment L MBytes/sec

CERN 700k SI195
~1 PB Disk;
‘Tape Robot

Tier 0 +1

Tler 1 ~2.5 Gbhits/sec

2.5 Gbps

2 5 Gb Tler 2 @ Center )nter enter enter
L. S

Tie "
Ty i e Dotse e )

Physics data cache 100 - 1000 Physicists work on analysis “channels”
T = 4 Mbits/sec ) _ o
=1y Tler 4 Each institute has ~10 physicists
Workstations =~ <o working on one or more channels
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Risorse (non solo Hardware!) |

O0Cosa vuol dire avere “In sede” :
=un Tier2?
= due Tier2 ?
= un Tier2 ed un Tier3 ?

= due Tier3 ?
=0..7

0Cosa vuol dire condividere le risorse locali con altri esterni
(inbound)

= nazionali ?

* internazionali ?
OCosa significa garantire ’'accesso ad un Tier esterno?
(outbound)

= TierO (Virgo e LHC)

» Tierl (nazionale e non)

= Tier2 (nazionali e non)

= Tier3 (nazionali, solo?)
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Dimensioni dei Tier-n italiani di | D
C M S &FN

OLe dimensioni delle risorse dei Tier-n di CMS in Italia sono quelle espresse
nei vari documenti di Review (per i quali vale laregola 1/3, 2/3).

OLe risorse necessarie (senza EFFICIENZA d’'uso,
Network, Infrastruttura e Personale)

= Tierl (per CMS) di ~100kSI95 e ~1000 TB storage (dischi e nastri)

= Tier2 da ~30 kSI95 a ~80 kSI95, e da ~400 TB a ~120 TB storage (dischi,
possibilmente senza nastri)

» Tier3 ~5 kSI95 e ~20 TB storage (dischi)
OCommitment preliminari di Tierl, Tier2 e Tier3

OLo sharing delle risorse:
= Storage:

0 50% nel Tierl, 50% distribuito nei Tier2/3
= CPU:

0 35% nel Tierl, 65% distribuito nei Tier2/3

16
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Regional Centres

OServices:

» Prototyping phase, provide services for:
0 Data Challenges
o Physics Challenges
o Growing complexity control
0 Test of functionalities
0 Measure of performances
o Software and Middleware building
0 VO management
0 GRID testing
0 Experiment software and framework support/development
...
= LHC running phase, provide services for:
o Data storage and location
0 Data processing and simulation
0 Data access and consistency
0 VO management and support
0 Grid support/development
o Distributed Analysis
0 User support
o Software and Middleware maintenance/development

0 Support ﬂnd deveI(?(pment of Experiment specific and common
software/framewor

0 Many of the prototyping phase services
...

CCR INEN Workshon | a Riodola P Canilupbi 08-05-2002
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Bari
Bologha
Cagliari
Catania
Ferrara
Firenze
Genova
L ecce
Milano
Napoli
Padova
Pavia
Perugia
Pisa
Romal
Roma2
Roma3
Torino
Trieste
CNAF
LNF
LNGS
LNL
LNS

1.
2.
3.
4.
S.
6.
7.
8.
9.
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Virgo

Virgo

Virgo
Virgo
Virgo

Virgo

Atlas
Atlas
Atlas
Atlas

Atlas
Atlas
Atlas

Atlas
Atlas

Atlas

Alice
Alice
Alice
Alice

Alice

Alice

Alice
Alice

CMS
CMS

CMS

CMS
CMS

CMS
CMS
CMS
CMS
CMS
CMS
CMS

CMS

CMS
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Tiers e non Tiers (non completo)

OANn LCG RTAG is just working on the definition of them!?:
= Political Issues
= Services (level of and commitments on) and dimension of available resources

OReally a mess?!

= CNAF: Tierl VIRGO, Tierl CMS, Tierl Alice, Tierl Atlas, Tierl LHCDb,
...TierA BaBar ?, TierB CDF ?, ... what else?
Bari: Tier2 CMS, Tier2 Alice
Bologna: Tier2 CMS, Tier2 Alice, Tier3 LHCDb
Cagliari: Tier3 Alice, Tier3 LHCb
Catania: Tier3 CMS, Tier2 Alice
Firenze: Tier3 CMS, Tier? LHCDb, Tier3 Virgo
Genova: Tier3 Atlas
Lecce: Tier3 Atlas
Milano: Tier2 ATLAS, Tier3 CMS, Tier3 LHCDb
Napoli: Tier3 ATLAS, Tier3 CMS, Tier2 Virgo
Padova: Tier2 CMS, Tier3 Alice
Pavia: Tier3 CMS, Tier3 Atlas
Perugia: Tier3 CMS, Tier3 Virgo
Pisa: Tier2 CMS, Tier3 Atlas
Romal: Tier2 CMS, Tier2 Atlas, Tier3 Alice, Tier3 LHCDb, Tier2 Virgo
Roma2: Tier3 ATLAS
Torino: Tier2 Alice, Tier3 CMS
Trieste: Tier3 Alice
Legnaro: Tier2 CMS
Salerno: Tier3 Alice

Istituto Nazionale
di Fisica Nucloare

19
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)
INFN

E %y' ATLAS Data Challenges (old plans) [ ===

Olterate on a set of Data Challenges (DCs) of increasing
complexity

* DCO: Spring 2002 (mostly at CERN)

0 Check readiness and perform ‘continuity’ test (event generation-> final
analysis)

» DC1: May 2002 — End 2002 (early 2003 ?)

0 Production (geographically distributed) of data for High Level Trigger TDR;
0 Test of software functionality and performance

* DC2: 2003 (September-December?)

0 Use of LCG ‘testbed’
0 Extensive use of Grid middleware
0 New software (next ATLAS ‘cycle’ and LCG common-project software)

* Then expect one DC per year up to LHC start-up

O0Computing TDR and MoU to be prepared in due time, and
In phase with LCG project.

0‘Physics Readiness’ report to be completed one year

before data taking. .

CCR INEN Workshon | a Biodola P Canilupbpi 08-05-2002



LHC Computing CPU

Ramp Production systems 05-07 (30%,+30%,+40% of cost e
OMatch Computing power available with LHC luminosity

kSI195

1000

CPU Computing Power

2007

300M Reco ev/mo
200M Re-Reco ev/imo
50k ev/s Analysis

900

800
700 -
600

@ CERN TO/T1(shared)

W Regional T1's

W Regional T2's

2006

200M Reco ev/imo
100M Re-Reco ev/imo
30k ev/s Analysis

500
400

300
200 -
100 -

2000 2001 2002 2003 2004

Year

2005

2006 2007
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ALICE Computing Data Challenges
Bandwidth goals for data recording

3000 mDAQ internal bandwidth goals
B Mass Storage bandwidth goals

2500 MW Mass Storage bandwidth LCG plans

2000

Va

MBytes/s
|_\
Ul
o
o

1998
1999
2000
2002
2003
2004
2005
2006

2001

Discrepancy
between ALICE
plans and LCG
prototype usage
document.

To be further
discussed

CCR INEN Workshon | a Biodola P Canilupbpi 08-05-2002

23




)

Don’t forget the e-mails!! N

OE-mail a basic service!

= Services should be so simple like this (indeed simple for “a“
User?)

= Experiments need a “robust” support (and continuous advertise
by IT people)

= True for All “basic” services (and also for other services not
commonly recognized as so basic...e.g. DataBases or Licences)

OGRID 1
» |t's a “basic” service?
0 Yes, it's already at the basis of Computing for “future” Experiments.
= Which plans for Grid?
0 Timings and current milestones (CMS example) 2
0 Architecture: expectations -
0 Experiments expectations - Data and Physics Challenges
0 Projects today and just starting -

24
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Proposal: CMS CPT )

F
Schedule Change O e
Activity Name 0 2002 | 2003 | 2004 | 2005 FDUB 20']7 2008
410273412734 1023412341.2341723471 7
DAQ TDR i
DAQ TDR submission 0-014 v» Few| months (ME() 'EFT L1 Ililestones
Software Baselining for CCS and I
Physics TDR's |
Delivary of haseline core software for  O-1039 ‘—»% months I
CC3 & Physics TDR's
CCS TR | I
CCS TDR submission 0-1042 Hq mont_:s
Physics TDR | 1 | |
01071 zb—b 12 morlths
20% Data Challenge "
20% data challenge complete 0-1044 Q—H 15 h]Oé]tH]S
~15mo
LHC
beam

25
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CMS IMPALA/EDG integration |,v:y
(L
—» = data flow

or invocation
- =read data

_ Reference DB from
Production portal |*+---.., . ---p» = contains
e has all information reference to
needed by IMPALA _
to generate a dataset [ =active
component
,A Replica Catalogue C] = catalog or
database

/ ,° Maps each logical file name to

/ i
@ IMPALA , , one or more physical file names
’ ’ :
>

Get request for a production | .
Create_location independent jobs !

I Worker|nodes
BOSS | _
I CMSIM
| ORCA <\
| I job
I | \ ETTO .
job / :
! Computing Element
Job Submission Service /'
V4 GRAM
Resource Broker ’,’ ~ ’I
User Interface | F|_nds Suitable . BN e : Local Scheduler
Location for execution \ H
\ N
d ' : : .
Condor-G \ Information Services Storage Element
\

Al (LDAPserver] |S . T
. . Resource ocal LUbjy Local Storage
By Claudio Grandi information FDDB

26
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CMS DataGrid/GriPhyN/PPDG integration proposal .- \
/ Virtual Data Product Catalogue
J
Physics Data Production Reference DB - - 1 VDP = 1 dataset + type
& Analysis Portal hae all information _———= ) (FZ, hits, digi, etc...)
_ ded by IMPALA f Maps data product to IMPALA input
Dataset creation needed by Planner . \(datacards, etc...) needed to create it
to generate a dataset ; L
Dataset discoveryf~ — = — Gets request to materialize a VDP ,’ L
@,@ Outputs site-independent DAG | : ﬂ/laterialized Data Product Catalogue\
o S (uses IMPALA to create :
e ~lob (parts of) the DAG) If a product from the VDPC above is
’ listed here , it exists and it is validated
| 4 f i .yl Maps MDP to:
Quer Subm|33|0n ‘ : : « ref to corresponding VDP
Ready Tracking DB Build \ Replica Manager i « ref to relevant tracking data
_| | Job specific : \ * logical file names of all files containing
ﬂl fr(?rr:w tlrjaé: k information t,rve:gklngr “A| Manages the 1 - 0...* relations | ;" K(part) of the MDP
U 9 bp 4 between VDP's and PFN's
! 1 | Calls the Planner to produce ........ T
1 | MDP if only VDP are available Dl Repl|ca Caalone
Maps each logical file name

T T e /
I ite to tracking DB Ve ; E
@ | Write to tracking DB y R RO T rversss :
I 7 1 - ..... .
| jOb | /_\ JOb - |
\ > 4 1 Worker nodes listed in the MDPC a_bove to
\ ~\—" ! one or more physical file names
\ job job I T
4 b CMSIM | =9 = data flow
- ! ORCA Computing Element : or invocation
GRAM il frs)"’:g data

\
N iob Job Submission Service |,
~ o I
=S N Resource Broker :
\ Finds suitable < _ | P> =contains
Location for execution | [ Iob ’ Local Scheduler reference to
User Interface Y \‘
DAGMan || Condor-G ||! : carens [ | =active
1 + P Remote Interactive : component
/ Analysis Server | |: (] = catalog or
i database

Storage Element

—
Local Objy Local Storage
FDDB

| ) :
Information Services

a LDAP server

Local analysis tools [
with plug-in to access [~
I

1

I

remote data

1 P Resource
information

Grid Monitoring Portal




LBL / NERSC

- GRID developments in ALICE |3

Estitute Nazionale

>30 PERSONE L
50% INFN

f .
Birmingham| [NIKHEF

[1 L | Saclay |
Nantes

CERNEM Padoval
. ' IRB |
LYORL BN Torino i B3

— 4l g Bari |
s ® [ O g

Catania h.-_ -
Capetown, ZA >

Mexico City
Y

1) GRID activities
2) EUDGI1 Validation
3) PPR production

A

demaJﬁ‘
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Grid Projects

ODataGrid OINFN-GRID
O0GriPhyn 0Globus OGRIDPP
OPPDG 1Condor ONordGrid
0...
ODataTa
: 0. JEte
OlnterGrid OLDAP
0i1IVDGL OCASs
OVDT 0... OHICB (+JTB)
1CrossGrid OGLUE
. O0GGF
LCG
OEU VI FP ? (LHC
Computing
Grid
Project)
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The LHC Computing Grid ~
(LCG) Common e

Computing
Reviews RRB

Resource
Matters

Reports

Project Overview Board (POB)

Other
Computing
Grid
Projects

Project Software and
Execution Requirements, Computing
Board Monitoring Committee

Other HEP (PEB) (SC2)

Grid
Projects

EU implementation teams
DataGrid
Project

o

CCR INFN Workd === & = I3 P Capnilupni
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LCG: DRAFT - High Level R

r INFN
M I I e Sto nes (G
. Prototype of Hybrid Event Store (Persistency
Framework)

!J Hybrid Event Store available for general users

applications

Distributed production using grid services

Full Persistency Framework

. Distributed end-user
interactive analysis

Q1 Q2| Q3 Q4Q1 Q21 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2) Q3 Q4

2002 2003 2004 2005
A T U O O O R O N
grid | LHC Gldbal Grid
“50% prototype” (LCG-3)
available

LCG-1 reliability and performance targets

First Global Grid Service (LCG-1) available

CCR INEN Workshon | a Biodola P Canilupbpi 08-05-2002
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TODAY IS THE THREE-
YEAR ANNIVERSARY
OF QUR FIRST MEETING
TO DISCUSS PROJECT
REQUIREMENTS.

www. dilbert.com  scottadams@acicom

AND WE'RE STILL
DISCUSSING REQUIRE-
MENTS. DOES ANY-
ONE ELSE SEE A
FROBLEM HEREY

Copur-ight 2 28682 United Feature Syndicate, |nc.

CCR INEN Workshon | a Biodola P Canilupoi

"-|'|'-t||5.; B 30F United Featurs Syndicats, Inc,

WHEN YOU'RE
DONE ., CAN LIE
TALK ABOUT
REQUIREMENTS?
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O0Serious shortfall in Core
Software manpower

N.B. Core software only
Excludes:

e regional centre operations

= As recognised in numerous reviews, - physics software
incl. Hoffman, LHCC, US-DOE/NSF development

= Milestones are at risk

Context: ~80 Physicist Users
/ Developers in 2001

50 X -

40 ./!"!"‘I ~m

30 =
A /
LL| +10 Required in 2002
- d d
LL N /\/
—10

0 | | | | | | |
2000 2001 2002 2003 2004 2005 2006 2007002 33
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