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C Scales of data storing

Enabling Gridsfor E-sciencE

e On site laboratory storage
— Centralized storage
— Local access policy
— High throughput, low latency
— Laboratory-specific tools =~ Eiksess
— Relatively low Security requwements

— Direct operative support

 Examples
— Tokamak T-10 (Kurchatov)
— NSTX (PPPL)
— TJIl (CIEMAT )

+ ~50 others over the world
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C Scales of data storing

Enabling Gridsfor E-sciencE

* National storage
— Distributed storage

— Access from/to several datacenters
— Middle throughput, dedicated communication

channels

— Standard tools (IDL, MatLab, LabView, MDS+)
— Inter-laboratory agreements, national laws

 Examples
— EFDA (EU)
— DOE (USA)
— RosAtom (Russia)

eineneseeee @ MockBa
)
srprianasaeas @ [DOTEHHD W)
------

EGEE 4th User Forum/OGF25 & OGF-Europe's 2nd International Event ,

Catania 2-6 March 2009




Cy Scales of data storing

Enabling Gridsfor E-sciencE

* International storage
— Distributed storage
— Interoperation between several datacenters
— High latency (usually connected over the Internet)
— Inter-government agreement ;
— Standard tools (society-specific tools)
— High security requirements
— High fault tolerance requirements
— High overall performance of data storages

 Examples q:
— LHC (LCG) mee PEEIHESS
— ITER (CODAC - developing) P
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e ee How to

Enabling Gridsfor E-sciencE

combine the best features of local and distributed storages?

' Balloon

* Improve the fault tolerance (30 km)
 Reduce latencies
e Save functionality of local storage (quick

browsing)
* Provide data granularity up to signal time slice
(to be discussed) (15 km)

 Ensure data consistency
 Reduce hardware performance requirements
« Manage great amount of data

» Cut data Into small pieces and use existingzcm €
Grid services for international data exchange & &

» Use fusion-specific services for fine-grangdar
data exchange
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C Use cases: ITER example

Enabling Gridsfor E-sciencE
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National Grid

LHC-like network hierarchy:

T0O —ITER site Use LHC Grid
T1 — Domestic agencies

T2 — National laboratories tools
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Practical requirements for DM

Enabling Gridsfor E-sciencE

 Distributed storage, data replication

o Use present Grid infrastructure

« Common data storage model

e Use conventional IT standards

o Self-descriptive data

e Use Grid VOMS security model

* Provide data URLs for Grid jobs (in JDL)

EGEE 4th User Forum/OGF25 & OGF-Europe's 2nd International Event , Catania 2-6 March 2009 7



e AMGA metadata service

Enabling Gridsfor E-sciencE

« AMGA Is the Metadata Catalogue for gLite

e Used for low-level files manipulation in the
Grid

« AMGA works In ;
— Side-by-Side a File Catalogue (LFC): File Metadata
— Standalone: General relational data on Grid

e AMGA has ;
— SOAP standardised interface

— Text-based TCP streaming protocol (proprletary,
documented)

G Li’re 5
SOAP - Simple Object Access Protocol e iy ..

Grid Computing
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&l Basic Concepts

Enabling Gridsfor E-sciencE

Entry (aka row)
— Live in a schema, assign values to atiributes
Attribute (aka columns)

— Has name (string),
type (depends on backend, support for basic types)

— Belongs to schema
— An entry in a schema has a value for each attribute
Schema (aka table, think directory)

— Has hierarchical name and list of attributes

— In AMGA: Every entry belongs to one schema, schemas
are hierarchical: /collaborationl/jobs

Query
— SELECT ... WHERE ... clause in SQL-like query
language



AMGA for code benchmarking

Enabling Gridsfor E-sciencE

Using AMGA we can .
* Match shots by i
 Take of specific
signal file
% Search by
LFEN Device | Shot Ip ECR... JD_L Worker nodes Data §ZZ
https://... UAL R
HTTPS Experlmental
S = Thlfe:L(J/tf‘T{ database
LFN Device | Shot Signal
N match

Files containing URLS or
LFNs of actual signals

.
MY &
f
[REARARY]
|

]

Computing
code

AMGA

LFN — Logical File Name
Ifn:/grid/<MyVO>/<MyDirs>/<MyFile>
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e UAL features

Enabling Gridsfor E-sciencE

- fusion community standard describing
fusion-related data structures

« MDSplus & HDF5 underlying storages

e Client-server architecture, typically for
centralized storages

 Doesn’t involve Grid benefits (such as
replication and security policies)

 No data description: cannot browse metadata
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e ee Grid data service with UAL In mind

Enabling Gridsfor E-sciencE

e HTTPS interface to e \
UAL-enabled data (&
storage

|

Apache

UAL |
API el <:> |
|

mod_gridsite

URL :—E|_
. https://device/shot/... ﬁ %
e |t can use UAL as Grid
Interface to all
experimental data Grh |

bases

s =
I 4 ;M GA Worker rlodes
.

Ut@

JDL

Resource
broker
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e Stellaris information service

Enabling Gridsfor E-sciencE

* High level data description (RDF)
e Already works in AstroGrid-D community
 Enables to make self-descriptive system

e Can inviolve UAL metadata hierachy as
subset of data description

 Ready to use

o User-friendly data navigation can be easily
realized

e Academy & training
e To be discussed
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Stellaris built-in web-interface

Enabling Gridsfor E-sciencE

") AstroGrid-D Information Service - Mozilla Firefox

hafin  Opaeka Bwa  HypHan  3aknagekM  WHCTPYMEHTH  Cpaeks

r c A et |j http:ffvo.nfikiae. ro: 24000/ query)

Query Status
PREFIX rdf: <http://wuw.w3.org/1999/02/22-rdf-syntax-ns#> Execution time: -

PREFIX de:  <http://purl.org/de/elements/1.1/% Result links: xml, json

] : <http://vo.nfi.kiae.ru/pub/dust. htmlfi> Error:
SELECT ? PhzssewblingTime ?AissenblingTime New ?Date

WHERE ¢

SPARQL
query area

{7 thssenmblingTime MNew ?RssenblingTine New;
dust:lissermblingTime ?issemblingTime.}

ORDER BY desc(?Date)

Numerical Modeling of
Electrodynamic Aggregation of
Magnetized Dust

iD AssemblingTime AssemblingTime_New Date

http: ffvo.nfi kiae.rufpubfdatafdust/marusov_tx_TNSYAUBEYWTQS38Tsyg 34.6 346 2008-06-26 |n EIeCt”C D|Scharg es

http: ffvounfikiae.ru/pubfdatafdust/marusoy ERkQoyFIWISKEZ wwBWjSsh 26.1 26.1 2002-06-26 .

http: ffvo.nfikiaeru/pubfdatafdust/marusoy_yChsX2gaNolwiEgoCeakEal 46.8 26.6 2002-06-26 AB KUkUShkln’ NL Marusov’

http: ffvo.nfi kiae.rufpubfdatafdust/marusov_3Ei8YcvbDzlwP24mMIZA10 101 19.1 2002-06-25 P-V- MlnaShln, V.S. NeverOV

http: ffvo.nfikiaeru/pubfdata/dust/marusoy MOVKGHILAE QWNGERKHfgTw 21.4 18.8 2008-06-25

http: ffvounfikiae.ru/pubfdatafdust/marusov_1RWs_9mO3ahmQgdnyTOIWw 31,7 31.7

http: ffvo.nfi kiae.rufpubjdatafdust/marusov_z5_Sjc2kCTi4RIvhaG_Rgg 22.9 22.9

http: ffvo.nfi kiae.rufpubfdatafdust/marusoy_SwTeW 12euxrTddf2ICYew 47.0 47.0

http: ffvounfikiaeru/pubfdatafdust/marusoy_BnKLxGyX0ONI1gghsgwIcgs 4.8 64.8

http: ffvo.nfikiae.ruf/pubfdatafdust/marusoy_nHYHGEUwQCUB01p0rG 209 567.9 67.9 2008-06-24

http: ffvo.nfi kiae.rufpubfdatafdust/marusoy_bHwOik0o2 -Mxadm 1-upfPQ 19.6 19.6 2002-06-24

http: ffvo.nfi kiae.rufpubfdatafdust/marusoy_higBblgmlWwy7KvkI3pshlvw 28.0 8.0 20028-06-24 Results

http: ffvounfikiaeru/pubfdatafdust/marusoy_Wiwwo2ygyaEtavap 4k ety 89.7 g89.7 2008-06-24

http: ffvo.nfikiae.rufpubfdata/dust/marusoy_DOokSOUxGO-dv4mHPNGGw 83.7 60.7 2008-06-24 area

http: ffvo.nfi kiae.rufpubfdatafdust/marusoyv_IIv4cItxyyuSxMkkKyvebWwioa 71.0 71.0 2002-06-24

http: ffvounfikiae.ru/pubfdatafdust/marusoy_ 3wyafRolOLwOH-22t_CHNOg 41.3 41,3 2008-06-24

httpe ffvo.nfi kiae.rufpubfdatafdust/marusoy_Uu2TicteB6_ZzkDQew wi) 4w 36.4 36.4 2008-06-23

http: ffvo.nfi kiae.rufpubfdata/dust/marusoy_kaNKZOBAYGEMe?_CmaWwlEQ  55.5 55.5 2008-06-23

http: ffvo.nfi kiae.rufpubfdatafdust/marusov_uCowv0-0ikMe09fR1IEM =g 35.7 35.7 2008-06-23 5
FaToso
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G

ee Conclusion

Enabling Gridsfor E-sciencE

HTTPS data service with UAL interface Is
prototyped

AMGA HTTPS inteface is proposed

Stellaris information service Is good as a
component for self-descriptive data storages

Ccrantilaritvy nf Aata noaoadand (~Aancictant Aocerintian (CDN) ic
N1 AT TUIQ ILy Ul UlAltLL 11V U ULV U \\.:UI 1I9IOLTIIL UCTOoOuUlI I'JLIUII \\/r \J} 19
too large, time slice is too small, simultaneous processing of

small chunks of data)

File formats to be supported by UAL data service
(HDF5?)

Use cases needed!!!

EGEE 4th User Forum/OGF25 & OGF-Europe's 2nd International Event , Catania 2-6 March 2009 15



o

Grazie |



