ApXUTeKTypa, NPoTOKOnNbI,
cepBucobl GRID

KopeHbkoB B.B.



HekoTtopble TpeboBaHUA

NoeHTndpukaums
AsTopusauma&npasuna
[Tonck pecypcos

OnucaHwne pecypcoB
Pe3epBupoBaHmne pecypcoB
PacnpeneneHHble anropuTmbl
[ocTtyn K yaan€HHbIM aHHbIM

BbICOKO-CKOpPOCTHasA nepeckirka
OaHHbIX

[[apaHTUpoOBaHue
NPOn3BOANUTENBHOCTH

O6HapyxeHune
HECaHKLUMOHNPOBAHHOIO
nocTyna

PacnpeneneHune pecypcoB
CyeTa M onnaTta
O6HapyxeHne Henonaaok
DBONOLNSA CUCTEM

MOHUTOPUHT
N T.40.

N T.0.



Grid-apxuTeKkTypa ¢ TOUKM 3peHWsI IPOrpaMMHOr0 o0ecrievdeHs

Kocmonornst

Dusnka
BBICOKMX IHEPruin

Grid-pecypcor
(Grid Fabric):




MHoroypoBHeBaga Apxutektypa Grid

(Mo AHanormm c ApXnMTeKTyTON

MHTepHeTa)

Application

“KoopanHaums MHOMOYMNCAEHHbIX
pecypcoB”: cneundunyeckmne cepBUCHI

“CoBMeCTHOE UCMOoJIb30BaHWe OAHUX
pecypcoB”: AOCTyn No AOroBopy,
MCNOJSIb30BaHME Mo KOHTPO1EM

\/

Collective

Resource

100030.d 1auﬁalu1

“KoMMyHMKauma”: KOMMyHUKaLmMS
(Internet npoTokonbl) &

Connectivity

3aWUNLLEHHOCTb

“NOKanbHbIA KOHTPO/1b HaA

pecypcamMmn”: JocTtyn n KOHTPOJb _ -

pecypcosB




YpPOBEHb CBA3MN:
[TpoTokonbl & CepBucC

* KOMMYHMKaUNS
— Internet npotokonel: IP, DNS, routing, etc.

« 3awumweHHocTb: Grid Security Infrastructure (GSI)

— EanHas ngentndoukauusa, asropmsaums U 3alluileHHas
nepegava coodLleHnn

— OpHoOKpaTHbIW NOruH, aernernpoBaHne, NAeHTUMUKaUns

— Public key technology, SSL, X.509, GSS-API

— VIHppacTpyKkTypa nogaepKku: LeHTpann3oBaHHagd
Bblgada cepTudukaToB, ynpasneHue ceptTmukaTtamum u
KNnovamu, ...



YpoBeHb pPecypCcoB:

[TpoTokonbl & CepBucC
» Grid Resource Allocation Management (GRAM)

— YnanéHHble pecypchl : BblAeNeHne, pe3epBnpoBaHme,
MOHUTOPWHT 1 yNpaBreHne KOMMbITEPHbIMU pecypcamm

— GridFTP npoTtokon (FTP pacwmpeHuns)

— BbICOKOCKOPOCTHOM OOCTYN K AaHHbIM N NepechbISika
* Grid Resource Information Service (GRIS)

— HocTtyn K nHdpopmauuu
B MPOEKTE. AOCTYI K KaTtalioram, 4OCTVYI1 K

bnbnuoteke nporpam, Catalog access, code
repository access, 1 T.A.

« Bce nocTtpeHo Ha yposHe: GSI & IP



ObLWmnn YpoBEHD:

[TpoTokonbl & CepBucC

» PacnpepneneHue pecypcos (e.g., Condor
Matchmaker)

— [Nouck n BbigBNEHWE pecypcos
« KaTtanor pennuk
« CepBuc KonmpoBaHUA

» CepBunc no ogHOBpEMEHHOMY
pe3epBUPOBAHUIO U BblOENEHUIO

N T0.



App

Collective
(App)

Collective
(Generic)

Resource

Connect

Fabric

[Tpumenp:
Data Grid Apxutekrtypa

[MpunoxeHue, cneynuyHoe a5 Kakon-to obnactu

Bbibop pennunkn, ynpaBrieHue 3aaHUEM, BUPTYabHbIN
KaTasnor AaHHbIX, ...

KaTtanor pennuk, ynpaBleHWe pensmkamm, BblaeneHmne
PECYpPCOB, BblAa4ya CEPTUPUKATOB, KaTasiorm MeTagaHHbIX

[lOCTyn K AaHHbIM, AOCTYMN K KOMMNbOTEpaM, A0CTYN K
MHpOopMaUMM O CeTH,..

KoMmMyHukaunmn, nounck cepeuca (DNS), naeHtndpumnkauyms,
aBTopu3auusa, agenerayus

CuncTeMbl XpaHEeHUS AaHHbIX, KNacTepbl, CETH, ...




OCHOBHbIE MPOTOKOSbI

» [1100yc (The Globus Toolkit™) ocHoBaH Ha
YeTbIPEX OCHOBHbIX NPOTOKOMax

— YPOBEHbL CBA3M:
» 3awuwéHHocme: Grid Security Infrastructure (GSI)

— YpOBeHb pPeCcypCoB:

» YnpaeneHue pecypcamu: Grid Resource Allocation
Management (GRAM)

* NlHgbopmauyuoHHbIU cepsuc: Grid Resource Information
Protocol (GRIP)

* [lepecsinka 0aHHbIx: Grid File Transfer Protocol (GridFTP)

* Takke OCHOBHbIE MNPOTOKOSbI ‘0OLLEro’ YpOBHS

— VMIHbopMaunOHHbIN cepBUC, yripaBneHne pensinkamu,
n T.4.



Grid Security Infrastructure
(GSI)

* [Mobyc ucnone3yet npotokosnbl n APIs
GSI| ang co3gaHng 3aWwmWwEeHHOCTHU

* GSI| npoTokonbl paclWMpAOT CTaHOAPTHbIE
npoTokosbl public key

— Ctangaptbl: X.509 & SSL/TLS

— Pacwmnperuga: X.509 Proxy Certificates &
Delegation

» GSI| pacwmnpset ctraHpaptHoe GSS-API



YnpaBneHue pecypcamu

« The Grid Resource Allocation Management (GRAM)
npoTtokon n APl nossondaeT 3anyck nporpamm Ha
yaaneHHbIX KOMNbOTEpPax, yrpasrneHme aTumm
nporpamMmmamMmm — HECMOTPSA Ha JioKanbHble 0CODEHHOCTH
N HeOQHOPOOHOCTb

« Resource Specification Language (RSL) ncnonbayetcs
ans nepegayvn nHpopmaunn/TpedoBaHuim Ha yaaneHHbI
pecypc

* MHoroypoBHeBasi apxuTekTypa rno3BonsieET KOHKPETHLIM

NpPUNOXeHNAM crneunduumposaTts TpeboBaHUA
BblaeneHna pecypcos B TepmmnHax GRAM

— Wcnonbayetcsa B Kongope, PBS, MPICH-G2, ...



[1ocTyn K AaHHbIM U UX NepechbInkKa

* GridFTP: pacwmnpeHHaa sepcua nonyndapHoro FTP
NpoTOKOsa Angd gocTtyna K gaHHbIiM Ha Grid

* HagexHbin, apPEKTUBHBLIN, TMOKMW, NapannenbHbIN,
OOQHOBPEMEHHbIN, N T.A.:

— [lepecbinka gaHHbIX TPETbLUMN NULAMUN, NMEepPECHINKa
HenosHbIX dbannos

— lNapannenbHoCTb, striping (e.g., Ha NnapannenbHbIX
dannosbix cuctemax PVES)

— HapéxHas, Bo30ObHOBNsseMasi nepechblisika JaHHbIX
« COOTBETCTBYIOLLEE BOMSOLLEHMNE

— CyuecTByoLLME KNMNMEHTbI U cepBepbl: wuftpd, ncftp

— ['mbkne, pacwmpsiemole bndnuotekn B mobyce (Globus
Toolkit)



3anycK 3agaHuun B rpma

UI — UnTepdetic nonb3oBaTes

RB — bpoxkep pecypcos

BDII — MudopmannonHas 6a3a JaHHBIX IO pecypcam
RLS — Cepsep pemuk (aitsios

CE — KoMIbroTepHBIN 2JIEMEHT

SE — DneMeHT XpaHeHHSs JaHHBIX

WN — pabouas Hoza

FS — (aitnossiii ceppep

MyProxy — cepBep npojieHue AecTBUA cepTudukara
MTOJIb30BaTEIS

e ®
=




3aIycCK 3aJIJaHUM B TP/

Ul — UHTepdetic moap30BaTes

RB — Bpokep pecypcon .

BDII — MudopmanronHas 6a3a JaHHBIX 1O pecypcam

RLS — Cepgep pemnuk ¢aiinon
CE — KoMIb1oTEpHBIN 2JIEMEHT
SE — DnieMeHT XpaHeHHs JaHHBIX
WN — pabouas HOzIa

FS — ¢aiinosslii ceprep

P
=




3aIycCK 3aJIJaHUM B TP/

Ul — UHTepdetic moap30BaTes

RB — Bpokep pecypcon .

BDII — MudopmanronHas 6a3a JaHHBIX 1O pecypcam

RLS — Cepgep pemnuk ¢aiinon
CE — KoMIb1oTEpHBIN 2JIEMEHT
SE — DnieMeHT XpaHeHHs JaHHBIX
WN — pabouas HOzIa

FS — ¢aiinosslii ceprep

. ;.
=




3aIycCK 3aJIJaHUM B TP/

UI — UnTepdetic nonb3oBarems

RB — bpokep pecypcos

BDII — MudopmanronHas 6a3a JaHHBIX 1O pecypcam
RLS — Cepgep pemnuk ¢aiinon

CE — KoMIb1oTEpHBIN 2JIEMEHT

SE — DnieMeHT XpaHeHHs JaHHBIX

WN — pabouas HOzIa

FS — ¢aiinosslii ceprep

:
=




Ul — UHTepdetic moap30BaTes

RB — bpokep pecypcos

BDII — MudopmanronHas 6a3a JaHHBIX 1O pecypcam
RLS — Cepgep pemnuk ¢aiinon

3amycCK 3aJIaHUM B TPU]L
CE — KoMIb1oTEpHBIN 2JIEMEHT

SE — DiieMeHT XpaHeHHs JaHHBIX .
WN — pabodast Homa

FS — ¢aiinosslii ceprep -




3aIycCK 3aJIJaHUM B TP/

UI — UnTepdetic nonb3oBarems

RB — bpokep pecypcos

BDII — MudopmanronHas 6a3a JaHHBIX 1O pecypcam

RLS — Cepgep pemnuk ¢aiinon -
CE — KoMIb1oTEpHBIN 2JIEMEHT

SE — DnieMeHT XpaHeHHs JaHHBIX

WN — pabouas HOzIa

FS — ¢aiinosslii ceprep -




DataGrid Architecture

Local Computing

<sddv

6rid Grid Application Layer
Collective Services
- - [ ]
Underlying Grid Services °
Grid - m
Fabric services
Fabric




LHC Computing Grid Project (LCG)

OcHoBHOM 3aga4ven npoekta LCG aBnsaeTca cospaHue
rno6arnbHON MHPPACTPYKTYPbI PerMoHasnbHbIX LLEeHTPOB
ANA obpaboTKU, XpaHeHNAa U aHanu3a AaHHbIX
dnanyecknx akcnepumeHToB LHC.
HoBsenwune texHonornm GRID aBnaoTca ocHoBOM
NOCTPOEHUSA 3TON MH(PPACTPYKTYPbI.

NMpoekT LCG ocywectBnsieTca B aBe ha3bl.
1 chasza (2001-2005 rr.) - co30aHue npomomuna u
pa3pabomka npoekma cucmemsbi (LCG TDR).
2 cbaza (2005-2007 rr.) - co30aHue uHgpacmpykmypbli
LCG, 2comoeol k o6pabomke, xpaHeHUIO U aHasu3y

daHHbIX HA MOMeHmM Ha4ana pabomsbi yckopumerns e 2007
200y.



CocTaB nporpaMmMHOro obecne4yeHus
(GRID middleware) ana npoekra LCG

NMakem GLOBUS Toolkit.

lMakem VDT (Virtual Data Toolkit), pa3paboTaHHbIN B
amepukaHckux GRID npoektax: PPDG, GriPhyN n iVDGL.

OTOT NAaKeT npeacraBnsieT cobon Habop HaACTPOeEK HaA
bnbnuoTtekon MHcTpymeHTanbHbiX cpeacts GLOBUS,
NO3BOMAIOLLNX peann3oBbiBaTb pacrnpeneneHHyto
BbIUUCITUTENBHYIO cuctemy, Ho 6e3 GRID cepBuCoB.

OH BkntovaeT B cebst naket Condor/Condor-G, KOTopbIN
NCNOMb3YyeTCH B Ka4ecTBe pacnpeneneHHon CUCTEMBI
3anycka 3agaHunn B NAKETHOM pexume.

Ha6op komnoHeHm, pa3pabomaHHbIX 68 NMPoeKme

EU DATAGRID : pecypc-6bpokep (obecneymBaroLLmn cepBuc
Nno pacnpeneneHnto 3aagaHuin), tHpopmaunmoHHas crnyxba,
replica catalog.



pion
N

CERNHome = The LHC Computing Grid Project (LCG)

| |(Fing]

® Al CERN
Onm Department

O Lce

LCG Home
Operations Centre
Project Structure
Calendar

Job Opportunities
Contact Us...

LCG Logos

Operating Committees

Implementation (PEB)
GRID Deployment Board
Architects Forum

High Level Committees

Overview (POB)
Software & Computing
Committee (SC2)

Computing Resources
Review Board

LHC Computing Grid Project

The wotld's largest and most powerful paricle accelerator, the
Large Hadron Collider {LHC), is being constructed at CERN, the
European Organization for Nuclear Research, near Geneva on the
horder between France and Switzerland.

The accelerator will start operation in 2007 and will he used to
answer the most fundamental questions of science by some 6,000
people from universities and labaratories all around the world. The
computational requirements of the experiments that will use the
LHC are enormous: 12-14 PetaBytes of data will be generated
each year, the equivalent of more than 20 million CDs. Analysing
this will require the equivalent of 70,000 of today's fastest PC
processors.

The goal of the LCG project is to meet these unprecedented
computing needs hy deploying a worldwide computational grid
service, integrating the capacity of scientific computing centres
spread across Europe, America and Asia into a virtual computing
organisation.

LHC Computing Grid Project
http://lcg.web.cern.ch/LCG/

LCG Links

Project Overview

Project Planning
Documents/Presentations
Meetings

LCG User's Overview

Grid Application Group (GAG)
Technology Tracking
Reqional Centre Resources
Requirements (RTAGSs)

External Links

LHC Experiments
Industrial Collaboration

European Grid Projects
Other Grid Projects
In the Press

o, 2o, 2 s, A lih, o




YyacTtme poCCUNCKNX MHCTUTYTOB B NPOEKTax
LCG/EGEE

| Status for Resource Broker CERN_Ixn1188: Tue Mar i5 09:45:01 GMT 2005

-

@ No information
Scheduled Maintenance

® Timeout

@ Globus OK

@ RBOK




LCG Grid Operations Centre
LCG infrastructure (node types)

RB Resource Broker node
MON Node that runs GOUT
LCFG LCFGng server

MDS Regional GIIS node

BDIl Information Index replacement
RLS Relplica location service node (RMC + LRC)
CE Computing Element, gateway to computing resource

SE Storage Element

WN Worker node, Farm node that provides the
computing cycles for the CE

PROX Proxy renewal service node

IC Information Catalogue, used by RGMA

NM Network monitoring node

VOMS Virtual organization management service server
VO Virtual organization server

Ul User interface node



Mogaenb ciyk0

e (CucreMa BKIIIOYaeT B c€0sI HECKOJIBKO ITOCTOSHHBIX CJ'IY)K6 H
IMOTCHOMUAJIbHO MHOI'O BPCMCHHBIX CJ'IY)K6

* Bce cayx0bl 00ecreurBaroT onpeaeaeHHbIe HHTepPechl [ pua-cioyxo

— HaJACKHOCTB, YIIPABJIICHHUC BPECMCHCM UCITIOJIHCHUA, JOCTYIIHOCTBIO,
aBTOPHBaHHCﬁ, OITIOBCIICHUCM, O6HOBHCHI/IGM, YIIPaABIsACMOCTBIO

* HHtepdericol A yrpaBiaeHusa TpeooBaHusIMHU [ pri-ciryx0
— MCIIOJIHEHUE, PETUCTpals, OTKPHITUE, BpEMS BBIIIOJIHEHHUS ...

HadexHoe u 6e3onacHoe ynpasrieHuUe pacrnpedesieHHbIMU
pecypcamu



ba3oBelie cirykO0b1 I pu

noucka ceppucoB Discovery
Services

perucTpanuu cepBucoB Registry
Services

yIpaBiieHus1 nMmeHamu Name Space
Management Services

ayrenTudukamuya Authentication
Services

aBTopu3anuu Authorization
Servcies

pecypcoB Resource Services

pe3epBupoBaHus Reservation
Services

opokepa 3anpocoB Brokering
Services

iaHupoBanus 3ananuii Scheduling
services

OanancupoBkHM 3arpy3ku Load
Balancing services

oTkazoyctoiunBocty Fault
Tolerance Services

coObITU 1 onoBeleHni Event and
Notification Services

npotokonupoBaHus Loggin
Services

MoHuTOopuHTa Instrumental and
Monitoring

owmHra Accounting Services

KEUIUPOBAHUSA U perukanuil Data
Caches and Data Replication
Services

IIOMCKa MeTaIaHHbIX Metadata
Search Services

Tpan3akiuil Transaction Services

aIMHUHUCTPHUPOBAHUS
Administration Services



Open GRID Service
Architecture - OGSA

* ObOwenpunamas mouka 3pexus: CIeayrniee MoKojIeHue rodabHO-
pacrpe/ieJIeHHbIX CUCTeM OyJIeT OCHOBAaHO Ha [ puja-cepBucax c
OTKpbITON apxuTekTypoit (OGSA)

e OGSA:
— OCHOBHOM 00beKT - I'pua-cayxoa ( # Web-service)

— OoOMMpHBIN HAOOP clyk0, KoTopble VO MOTYT KOMOMHUPOBATh
pa3IMYHBIMU CIIOCOOaMU ISl CO3MaHus [ pua-cucrem ¢ 3a1aHHBIMA
CBOMCTBaMHU;

— OIpeeNsaeT CTaHIapThl METOIOB CO3/IaHMs, HANMEHOBAHMS, TTIOMCKA
AK3EMILISIPOB CIYKO U T.I1.;

— TMpearnojiaraeT miar@opMo-He3aBUCUMYI0 HHTETPALIUIO pACIPEACIICHUE

peCypCcoB Ha OCHOBE TexHoJiorun Java u XML, a Tax:xe mpoTOKOJIa
SOAP.

WS — GT3 - WSRF - GT4 - ...



OTkpbiTaa apxutektypa GRID-cnyx6 (OGSA)

asontounsa texHonornn Grid npueena K BoO3HUKHOBEHUIO Open
Grid Services Architecture, kotopaga onpegenser
CTaHOapPTHbIE MEXaHU3MbIl OJ15 CO30aHUsA, UMEHOBaHUA U
oOHapyxeHuna ak3emnndapoB Grid-cnyx6.

OGSA nogaepxuBaeT cosgaHne n npumMmeHeHune crnyxo ang
BUpTYyarbHbiX opraHndauuin (VO), npeanaras obliee
npeacTaBlieHne BblYUCITUTENBHbBIX PECYPCOB, ceTen, 6a3
OaHHbIX, NporpamMm, TpakTysa UX Kak cnyXObl, npegnaratowme
CBOM BO3MOXHOCTW NocpeacTBomM obMeHa coobLLeHNAMN.

OGSA npeacrtaenaet aonoumnto TexHonornn Grid n Web-
Cnyxo.

[MopgaepxnBast BDEMEHHbIE, COXPaHAKOLLNE COCTOAHUS
ak3emMnnapbl crnyx6, OGSA 3HauMTENBHO paclUnpaeT
Bo3MOXXHoCT Web-crnyx0, npyu MUHUManoHon gopaboTke
nmetowmnxcs texHonornn. OGSA obecnevnBaeT peannsaumio
KoHuenuun Grid, no3Bonsia Nnpn 3TOM UCNOSIb30BaTh
nHcTpymeHTapumn Web-cnyxo.

Cnyx0bl 1 abctpakumm OGSA npeanaratoT CTPOUTENbHbIE
6riokn, KoTopble NPUMEHSTCA Ans peanusaunn Grid-cryxo
bonee BbICOKOIro YPOBHS.



OGSA (Open Grid Services Architecture)

Odpadorka. Aaunble, [1OKOCTD. PaBora no zanpocy.
banaHc nponzeoan- bezonackui goctyn  OTKpuTbIE aBTOHOM-  [lOCTaBKa HOBGX
TENLHOCTM W CTOMMO- K PACNPEAENEHHEM  HHE CHCTEMY: BOSMOXHOCTEN: YCAYTH
CTH: NAHHEM: CamOHaCT pamBag- 3N1eKTPOHHOM GM3HECa
NOWCK Pecy peos; COBMECTHOE MOCTb! o 3anpocy;
COBM ECTHOE HCNONb-  WCNONL30BAHNE; Qos; BhilHCAUTEARHEE
30BaHME, Qos; INACTHYHOCT YTHIKTL,
NPOM3BOANTENLHOCTE pacnpeaeneHme [OTOBHOCTb;

| rHOKICTL

O6paborka
AaHHBIX
0GSA
WUndpactpyrrypa Grid

Web-caynonl



Components for Globus Toolkit 4

Components currently planned for Globus Toolkit® 4.0

Python
WS Core
[contribution]
Community
Scheduler

XIO

V2 Y Rescurce WS
Allocation Mgr
oiY (WS GRAM) Components
We Grd l
- Resource Non-WS
Allocation Mgr Components
e (Pre-WS GRAM) *

5 - ‘ mmaon
Execution Information Runtime

Management  Services nents




gLite http://www.glite.org

ceee

nabling Grids ngte
Lightweight Middleware for Grid Computing

for E-scienc

< glite {pronounced "gee-lite") is the next generation middleware for grid computing. Born from the collaborative efforts of more than 80
G I e people in 11 different academic and industrial research centres as part of the EGEE Project, gl ite provides a bleeding-edge, best-of
breed framewark for building grid applications tapping into the power of distributed computing and storage resources across the Internet.

Want to know more about glite? Read the following presentation.

P GLITE SUBSYSTEMS

New gLite web site unveiled (13/09/2004)

The new glite web site has officially gone online on Monday 13 September. The web site offers a single point of access to public
documentation, installation packages and guides and loads of other useful information. The web site has been developed by the glite
— Integration Team with the collaboration of all project members using original web templates form TERENA.

y The gl ite software is produced as part of the EU EGEE Project funded by the European Communities. The following academic and
industrial research centres are collaborating to the development of the software organized in three different Activities: JRAT (data

» QA METRICS management, workload management, monitoring, accounting, computing element, logging and bookkeeping), JRA3 (security) and JRA4
{network monitoring and provisioning).

» DOWHLOAD

v ABOUT GLITE

q The European Organization for Nuclear Research (CERN)

)
INFN Istituto Mazionale di Fisica Nucleare (INFN), ltaly

w Datamat Spa, Italy

» ABOUT EGEE




glLite Services for Release 1

Software stack and origin (simplified)

e Computing Element

e Catal
— Gatekeeper (Globus) R

— File and Replica Catalog

— Condor-C (Condor) (EGEE)
— CE Monitor (EGEE) — Metadata Catalog (EGEE)
— I(_:oc?jl batch system (PBS, LSF, . |hformation and Monitoring
ondor) — R-GMA (EDG)
* Workload Management . Security
— WMS (EDG) _ — VOMS (DataTAG, EDG)
— Logging and bookkeeping — GSI (Globus)
(EDG) icati
— Authentication for C and
— Condor-C (Condor) Java based (web) services
o Storage Element (EDG)

— File Transfer/Placement (EGEE)
— glite-1/O (AliEn)
— GridFTP (Globus)

— SRM: Castor (CERN), dCache
(FNAL, DESY), other SRMs



Main Differences to LCG-2

Workload Management System works in push and pull mode

Computing Element moving towards a VO based scheduler guarding the jobs of the
VO (reduces load on GRAM)

Distributed and re-factored file & replica catalogs

Secure catalogs (based on user DN; VOMS certificates being integrated)
Scheduled data transfers

SRM based storage

Information Services:

R-GMA with improved API and &
registry replication 6 I e
Prototypes of additional services
— Grid Access Service (GAS) Middleware for
— Package manager Grid Computing

— DGAS based accounting system
— Job provenance service

Move towards Web Services



Standards

* Web Services Fast moving area
— Follow WSRF and related standards but are not early adopters
— WS-l compatibility is a target
* Challenging to write WSDL which is WS-l compatible AND can be processed by
all the tools
— Industry strength tooling not always available
— Trying to keep back from the bleeding edge

e Work on standards bodies
— Active contributions to
* GGF OGSA-WG

— GMA in OGSA ﬂﬂl:

— Data Design team
- GGF INFOD-WG a0
e OASIS WS-N

GGF GSM-WG (SRM)
— Co-chairing WG
Replica Registration Service OASIS q
— And following many, many others
— Adopting mature standards is a goal



OcCHOBHble noacucTtemsl gl ite

BoluncnutenbHbin anemeHT (Computing Element — CE) — o710 cnyx6a,
NpeacTaBnaoLLas PECYPCHbIN y3en rpua 1 BbINOMHAKLWAaa Ha HEM
dyHKUMN yripaBneHus 3agaHnamu (3anyck, yaanenve un 1.4.). ObpalleHus
kK CE moryT ncxogmntb nubo ot nHtepdenca nonb3osatens, Mndo ot
MeHegxepa 3arpy3ku (Workload Manager —\WM), koTopbIn pacnpenensier
3agaHua no mHoxectBy CE.

B gLite dyHkumoHanbHOCTE CE paclumnpeHa rno cpaBHEHUIO C
aHanormndHon cnyxoon LCG-2. Ecnu B LCG-2 CE moxeT paboTaTb TOSIbKO
B cootBeTcTBMe ¢ Push mogensto (WM camocTosaTenibHO NpUHUMaeT
pelleHne o nocbinke 3agaHus Ha CE), To B glite BO3MOXXeEH pexunm paboThl
CE Takxe u B Pull mogenu, korga CE 3anpawwuvBaet 3agaHme y WM.

[MoMmumo doyHKUMI ynpaBneHust 3agaHusamm CE Takke BblpabaTbiBaeT
NHOpMAaLMIO O COCTOAHMN pecypcoB. B Push mogenu ee nybnukyet
nHopmMaumoHHas cnyxba, n oHa ncnonbdyetrca WM gnsa seibopa CE, Ha
KOTOpOM OyaeT 3anyckatbca 3agaHue. B Pull mogenu nudopmaums
BCTpamBaeTcs B nockinaemoe WM coobueHne "CE goctyneH".



OcHoBHble nogcuctemsbl glite

Noacucrtema ynpasneHua aaHHbiMu (Data Management Subsystem - DM)
BKIKOMAET TpU CryX0bl, nogaepXueatowme gocTyn K doannam: aneMeHT namaTu
(Storage Element — SE), cnyx0bl katanora (Catalog Services — CS) n aucnetyep
aaHHbIX (Data Scheduling —DS). Bce cnyx6bl paboTtatoT ¢ JaHHbIMKX Ha
dannoBom ypoBHe, B MPOTUBOMONOXHOCTb, HAaNpumMmep, cuctemam 6a3 JaHHbIX,
KOTOpble ONEPUPYIOT TaKUMK 3rIEMEHTaMM Kak 3anmncu n rnons.

B pacnpeneneHHon cpeae rpua nonb3oBatenbckne gansbl MOryT XpaHUTbLCS BO
MHOXECTBE 3K3eMMNMSAPOB — PENMuK, pa3dMeLLieHHbIX B pa3HbiX MecTax, U 3agada
CS n DS coctonT B TOM, 4TOObI caenaTtb NpoLuecc yrnpaBneHnsa pensimkamu
Npo3padHbIM A9 NoNb3oBaTens, Tak YToObl NPUNOXEHMA nony4vanu 4ocTyn K
dannam no nx UMeHam nnun AecKkpuntTopam MeTagaHHbIX.

[locTtyn Kk gaHHbIM dhannosB pearnbHo npouncxogut Yyepes SE, Ho DM
nooaepXMBaET TakKe KOHUENLUUIO BUPTYarbHbIX HAOOPOB AaHHbIX. OTO
OTKPbIBAET HOBLIE NHTEPECHBIE BO3MOXXHOCTWN, OCHOBaHHbIE Ha abcTpakuum
rmobanbHon hannoBon CUCTEMBI: NPU HaBUrauum no damnam KrmeHTcKoe
NPUNOXEHNE MOXET BbITb YCTPOEHO Kak komaHAHaa obornoyvka Unix, ncnonbsys
KOMaHAbl CMEHbI ANPEKTOPUIA, NpoCcMOoTpa dannos u T.N. 3awurta doannos
obecneumBaetcsa B DM cnnckamn koHTpona goctyna ACL (Access Control Lists).



OcHoBHble noacuctemsl glite

Noacucrtema yyeta (Accounting Subsystem - DGAS) akkymynupyet
MHdopMauuno 06 NCNoMb30BaHUKM PECYPCOB rpua oTAerbHbIMM NOSb30BaTENSMN,
rpynnamMmm nonb3oBaTtenen n BupTyanbHbIMU opraHn3auusmu. CobpaHHas
MHdOpMaUMs NO3BOSISIET NOCTPOUTL ODLLYIO KApTUHY OEATENLHOCTM B rpuA, Ha
OCHOBE KOTOPOM MOXET hOpMUPOBAaTLCS NONUTMKA pacnpeaeneHunsi pecypcos u
B3MMaTbCs NnaTa 3a UxX UCNofb30BaHKe.

Noacucrtema npotokonunpoBaHus (Logging and Bookkeeping - LB) otcnexunsaet
BbINOSTHAKOLLMECS B Pa3HbIX TOYHbIX rpua warn obpaboTkmn 3agaHusi, pukcupys
nponcxogdawme ¢ HAM cobbITus (3anyck, pacnpegenenme Ha nogxoaswmnm CE,
Ha4asrio BbINOSHEHUA U T.4.) U 3anoMunHas nx. MIHgopmauust o cobblITUAX (MPOTOKOIM)
noctasngaetca komnoHeHtTamn WM n CE, ana 4ero B 3TN KOMMOHEHTLI BCTpanBakoTCcA
obpaueHus K LB.

[MpoTokonbl cobupatoTcsa B ABa npuemMa. BHadane cobbiTnsa nepenarTcs B
nokanbHyto cnyxoy (Locallogger) n 3annceiBatoTca B pann Ha gucke. Locallogger
OTBEYaET 3a nepeaady NnpoTokona ogHOMY U3 cepBepoB xpaHeHusi (Bookkeeper),
KOTOpbIN "yKpYNHAET" cobbITUSA, AaBas obLLyo KapTUHY NM3MEHEHUS COCTOSIHUN
3apgaHua (Submitted, Running, Done...). lNlomumo Toro, Bookkeeper coxpaHsieT
pasnunyHble aTpnbyThbl 3agaHuna: ero onmcanue (JDL); CE, Ha KOTOpPOM OHO
BbINOSTHANOCH; KOAbl 3aBepLUeHns U T.4. Kak NpoTOKOST COCTOAHUI, Tak U MPOTOKON
COObITUI MOXHO MONy4YnTb NMMBO C NOMOLLLIO cneumanbHoro nHtepdenca WM, nnbo
Yyepes yBeAOMSIEHNS MPU OnpeaerieHHbIX UBMEHEHUSIX COCTOSHUA, HanpumMep, npu
OKOHYaHUM 3aflaHuS.



OcHoBHble noacuctemsnl glite

Noacucrtema nHpopmMmauMOHHOro oo6CnyXMBaHNA U MOHUTOPUHra rpua
(Relational Grid Monitoring Architecture - R-GMA) pewaet 3agayy
cbopa u ynpaBneHna gaHHbIMWU O COCTOSAHUM rpua, rnosiydas nHdopmMauuto
OT MHOXECTBa pacnpegeneHHbiX NCTOYHUKOB — NMOCTaBLLUMKOB. B ee ocHoBe
nexwuT paspaboTtaHHasa ogHomn u3s rpynn Global Grid Forum (GGF-PERF)
cxema "lMoTpebutens-llocrtaBwmk”, onuceiBatowiass cnocod
B3aMMOLENCTBUA 3TUX KOMMOHEHTOB. [10CKOSIbKY cxemMma 4OoCTaTO4YHO
obulas, oHa NpMMeHNMa Kak arns XpaHeHUs OaHHbIX O rpuf (Kakue pecypcsl
N cny>6bbl JOCTYMHbI, KAKOBbI UX XapakKTEPUCTUKU), TaK U ANst MOHUTOPUHra
NPUIOXEHUN.

R-GMA npegctasnaeTt cobon pensiuoHHY0 peannsaunto 3Toro obuiero
noaxoga. Npu HannM4YMM MHOXeCTBa pacnpeaerieHHbIX NOCTaBLUMKOB C
TOYKN 3peHUA MHGOpMaUMOHHbIX 3anpocoB R-GMA genctByeT Kak ogHa
bornblias pensiuMoHHas basa gaHHbIX.



OcHOBHble noacucTtemsbl glite

 MNMoacucrema ynpasneHus 3arpyskon (Workload Management System -
WMS) coctonT 13 psiga KOMNOHEHTOB, OTBETCTBEHHbLIX 3a pacrnpeaeneHue
3aJaHun Mexay pecypcamu rpua, a Takke obecrneymparolmx yrnpasrneHmne
3afaHuamun. LieHTpanbHon koMmnoHeHTon aBnsetcs MeHekep 3arpysku
(WM), KOoTOpbI nonyvaeT OT CBOMX KITMEHTOB 3arpockl Mo ynpasfieHUIo
3agaHusamMun. B yacTtHocTun, obpabatbiBas 3anpoc Tmna "3anyck" WM
onpegenset nogxoaawmn ansa soinonHeHust CE, npnHnmasa BO BHUMaHue
TpeboBaHus N NpeanovTeEHNS], yKkasdaHHbIE B ONUCaHUM 3aaHUS.

Cuctema 6e3onacHOCTU paccMmaTpuBaeTCsl Kak cpeacTBo 3awmTbl Web-
cnyx6 n dyaoet peann3oBbIBaTbLCA B BUAE OOMONHUTENBHLIX MOAYNEN,
pa3mellaemMblx B KOHTenHepax (Apache Axis, Tomcat). PaspaboTtaHbl
npeanoXeHns no apxntekType 6e3onacHoOCTH:
https://edms.cern.ch/document/48/7/004/ n cpopmynmnpoBaHbl OCHOBHbIE
Lenn: MoaysibHOCTb, pacLUMPSEMOCTb, COOTBETCTBUE pa3BMBaAKOLLIMMCS
ctraHgaptam Web-cnyx6 (WS-Security).




