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Enabling Grids for E-sciencE

glLite

Middleware pre gridové pocitanie - vrstva medzi
fyzickymi zdrojmi a aplikaciami.

Je to dielo kolabortivnej prace viac ako 80 fudi z 12
vyskumnych centier, vytvorené v ramci projektu WLCG
(Worldwide LHC Computing Grid) a EGEE.

Integruje komponenty vyvinuté najlepSimi si¢asnymi
middleware-projektami — Condor, Globus, DataGrid,
VDT,a komponenty z WLCG, ktoré su rozsirene o EGEE
sluzby.
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HCIGG glLite 3

Enabling Grids for E-sciencE

gLite 3.1 - uvolnena v januari 2007

Predstavuje kombinaciu nizko-urovnového jadra a
vysoko-urovnovych gridovych sluzieb pre:
rozvrhovanie a vykonavanie vypoctovych uloh,
spristupnovanie a prenos udajov,
sprostredkovanie informacii o gridovej infrastrukture a o
beziacich aplikaciach.

Vsetko je vhorené do konzistentnej bezpecnostne;
Struktury.
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Cy Architektura

Enabling Grids for E-sciencE

gLite Sluzby

Reprezentuju Servisne Orientovanu Architekturu

ulahCuje spolupracu medzi gridovymi sluzbami,
umoznuje jednoduchsie prispésobenie sa novo-
vznikajucim gridovym standardom - WSRF (Web
Services Resource Framework) od OASIS a OGSA
(Open Grid Services Architecture) od OGF.

gLite sluzby moézu fungovat spolo¢ne urcitym
zladenym spdsobom, ale je taktiez mozné ich pouzit
aj nezavisle.
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G gLite Sluzby

Enabling Grids for E-sciencE

Vysoko-urovnove gLite sluzby su tematicky
rozdelené do 5 hlavnych tried:

Sluzby pre bezpeénost

Sluzby pre ziskavanie informacii a monitorovanie
Sluzby pre manazment uloh

Sluzby pre manazment udajov

Sluzby pristupu
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G gLite Sluzby

Enabling Grids for E-sciencE

Grid Access

Service AL

Access Services

Authorization Job Information
Audit Monitoring & Monitoring
Authentication Information & Monitoring
Security Services Services
Metadata | | File & Replica . Job Package
A t
Catalog Catalog ceounting Provenance Manager
Storage Data . Computing Workflow
Element Management S P Element Management
Data Services Job Management Services
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= Bezpecnost

Enabling Grids for E-sciencE

Bezpecnostné Sluzby

Autentifikacia — identifikuje vSetky entity (pouzivatelov,
systemy a sluzby).

Autorizacia — umozni alebo odmietne pristup k zdrojom
a sluzbam.

Audit — poskytuje informacie pre post-mortem analyzu
udalosti suvisiacich s bezpeénostou.
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c Bezpecnost

Enabling Grids for E-sciencE

Bezpecnostna Infrastruktura v EGEE
(Grid Security Infrastructure - GSI)

Autentifikacia je zalozena na Sifrovani verejného kfuca,
digitalnych X.509 certifikatoch (userkey.pem,
usercert.pem) a bezpecnostnej vrstvy SSL (Secure
Sockets Layer).

Uzivatel'ske certifikaty, ktorého privatny kfuc je chraneny
heslom, sllzia na vygenerovanie a podpisanie

doc¢asného Proxy certifikatu, ktory sa pouziva na
aktualnu autentifikaciu pre gridové sluzby.
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= Bezpecnost

Enabling Grids for E-sciencE

Bezpecnostna Infrastruktura v EGEE
(Grid Security Infrastructure - GSI)

Autorizacia kontroluje ¢i ma pouzivatel pravo
pristupovat k zdrojom. Ziskava Udaje zo suboru grid-
mapfile a spolieha sa na sluzbu VOMS - Virtual
Organization Membership Service, ktora dopifia Proxy
certifikat o informacie Virtualnej Organizacie, v ktorej je
pouzivatel zaregistrovany.
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CHEE Job Manazment

Enabling Grids for E-sciencE

Sluzby pre Manazment Uloh

Umoznuju realizaciu vsetkych operacii spojenych s
vykonavanim vypoctovych uloh na Gride, ktoré zahrnuju:
predlozenie ulohy na vykonanie,
zistenie v akom stave je spustena uloha,
ziskanie vystupnych dat po ukonceni ulohy,
zruSenie ulohy.
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Cy Job Manazment

Enabling Grids for E-sciencE

Komponenty

Computing Element (CE) - VypocCtovy Element
Workload Management System (WMS) - Manazér Uloh
Job Provenance - Povod/Histéria Uloh

Package Manager - Manazér Balika

Accounting - U&tovanie
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Gy Job Manazment

Enabling Grids for E-sciencE

Computing Element (CE)

Predstavuje virtualny vypoctovy zdroj, typicky nejaku
davkovu frontu pre klaster, ale moze to byt tiez nejaky
superpocitac, pripadne jedna pracovna stanica.

CE zahrnuje:

Cluster — mnozina vypoctovych uzlov,

Local Resource Manager System (LRMS) — davkovy
system,

Grid Gate (GG) — generické rozhranie klastra; jeho ulohou je
prijat job a pridelit ho prostrednictvom LRMS vypoétovym
uzlom na vykonanie.
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Cy Job Manazment

Enabling Grids for E-sciencE

Workload Management System (WMS)

Predstavuje gridovy meta-scheduler — rozvrhovaci
program, ktoreho funkciou je:

preberat pouzivatelské ulohy,

pridelit Ulohy najvhodnejSiemu dostupnému vypoctovému
elementu podla pouzivatelskych preferencii a inych
strateqii,

zaznamenavat stav uloh,

vyberat vysledky uloh.
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Cy Job Manazment

Enabling Grids for E-sciencE

Job Provenance

Sluzba poskytuje neustale informacie o ulohach
beziacich na gridovej infrastrukture za ucelom ich

neskorsieho spracovania, pripadne ich opakovaného
vykonavania.

Package Manager

Sluzba umoznuje dynamické umiestnenie aplikacného
softvéru.

Accounting

Sluzba sa vztahuje na Uc¢tovanie vypodctovych, resp. gj
paméatovych a sietovych prostriedkov.
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G gLite Sluzby

Enabling Grids for E-sciencE

Grid Access

Service AL

Access Services

Authorization Job Information
Audit Monitoring & Monitoring
Authentication Information & Monitoring
Security Services Services
Metadata | | File & Replica . Job Package
A t
Catalog Catalog ceounting Provenance Manager
Storage Data . Computing Workflow
Element Management S P Element Management
Data Services Job Management Services
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Cy Data Manazment

Enabling Grids for E-sciencE

Sluzby pre Manazment Dat

Umoznuju manipulaciu a prenos udajov v gridovom
prostredi.

Komponenty
Storage Element (SE) — Pamétovy Element
File & Replica Catalog — Katalog Suborov a Replik
File Transfer Service — Sluzba na Prenos Suborov
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Cy Data Manazment

Enabling Grids for E-sciencE

Storage Element (SE)

Predstavuje virtualny paméatovy zdroj, ktory moéze
zahfnat jednoduché diskové servery az po zlozité
hierarchické paméatové systémy. Sluzba umozniuje
pouzivatelovi alebo aplikacii uskladnit data pre ich
neskorsie pouzitie.

SE podporuje viacereé pristupové protokoly: GSIFTP
(GSI File Transfer), gsidcap (GSI dCache Access),
RFIO (Remote File Input/Output).

Pre r6znorodé paméatové zdroje bolo vyvinuté jednotné
rozhranie — Storage Resource Manager (SRM).
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Cy Data Manazment

Enabling Grids for E-sciencE

Data Management

Vsetky datové sluzby vykonavaju operacie na jednom
subore alebo na mnozine suborov. Jeden subor sa
povazuje za najmensiu jednotku pri manipulacii s udajmi.

Na sUbory v gridovom prostredi je mozné sa odvolavat
pomocou 4 typov mien:

Logical File Name (LFN)
Grid Unique Identifier (GUID)
Storage URL (SURL)
Transport URL (TURL)
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Cy Data Manazment

Enabling Grids for E-sciencE

Logical File Name (LFN)

logicky, fudsky Citatelny identifikator. LFN je vytvorené a
menitelné pouzivatelom. V LCG Katalogu maju logické
mena hierarchicku strukturu podobnud ako ma UNIX-ovy
system suborov:

<path>

Grid Unique IDentifier (GUID)

logicky, jednoznacny identifikator, priradeny suboru pri
prvom zaregistrovani v Gride (standardny UUID format):
<36 _bytes unique_string>
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Cy Data Manazment

Enabling Grids for E-sciencE

Storage URL (SURL)
meno, ktoré poskytuje informaciu o fyzickom umiestneni
suboru. V pripade klasického SE bez SRM, SURL
identifikuje paméatovy element:
<SEhostname>/<path>

Transport URL (TURL)

realne URI spolu s informaciou o pristupovom protokole,

ktory je pamatovym elementom podporovany:
<SEhostname>:<port>/<path>

TURL sa dynamicky ziskava zo SURL a je platné iba

pocas relativne kratkeho Casu.
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Cy Data Manazment

Enabling Grids for E-sciencE

File & Replica Catalog

Sluzba, ktora umoznuje pouzivatelovi a aplikacii
umiestiovat subory ako aj relevantné meta-data v
gridovom prostredi, pricom zabezpeCuje mapovanie
medzi menami LFN, GUID a SURL.

Gridovy Subor — subor sa povazuje za gridovy ak je
fyzicky umiestneny na nejakom SE a sucCasne
zaregistrovany v Katalogu. Pri manipulacii so subormi
musi byt zabezpedend konzistencia medzi sibormi na
SE a odpovedajucimi polozkami v Katalogu.
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Cy Data Manazment

Enabling Grids for E-sciencE

LCG File Catalog (LFC)

V sucasnosti jediny oficialne schvaleny kataldég v
WLCG/EGEE a prevzaty do glLite 3.

V katalogu LFC je dany subor reprezentovany svojim
jednoznacnym GUID menom.

Vdaka GUID, subor replikovany na réznych SE je
povazovany za ten isty subor a vystupuje ako
jednoznacna logicka polozka v LFC.
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Cy Data Manazment

Enabling Grids for E-sciencE

File Transfer Service (FTS)

Nizko-urovnova sluzba, ktora umoznuje bezpecnym
spdsobom prenasat subory z jedného gridového miesta
na iné. Interne riadi vyjednavanie medzi zdrojovym a
cielovym SE a vykonava zakladny GridFTP prenos.

FTS spolu s Katalogom, protokolom GSIFTP a sluzbou

SE sluzbou tvori &tvrty pilier, ktory dopinajdci systém
datového manazmentu v glLite 3.
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Cy Informacie & Monitorovanie

Enabling Grids for E-sciencE

Informacéné a Monitorovacie Sluzby

Poskytuju mechanizmy pre zverejnovanie a
konzumovanie informacii a umoznuju ich pouzitie na
rOzne Specializované monitorovacie ucely (Job
Monitoring, Network Performance Monitoring, atd'.).

Informacné systemy

Globus Monitoring & Discovery Service (MDS) —
vyhladavanie zdrojov a publikovanie ich stavu.
Relational Grid Monitoring Architecture (R-GMA) —
monitorovanie, publikovanie pouzivatelskych informacii a
uctovanie.
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Cy Informacie & Monitorovanie

Enabling Grids for E-scienc

Globus Monitoring & Discovery (MDS)

Na vypodtovych a pamétovych zdrojoch bezi Informadény
Provider generujuci relevantné informacie o zdroji, ktoré
su publikované prostrednictvom lokalneho servera GRIS
(Grid Resource Information Server).

Server GIIS (Site Grid Index Information) zhromazduje
udaje z GRIS servera a re-publikuje ich. Na uchovavanie
informacii pouziva BDII (Berkeley Database Information
Index).
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Cy Informacie & Monitorovanie

Enabling Grids for E-scienc

Globus Monitoring & Discovery (MDS)

BDII je pouzity aj na najvrchnejsej hierarchickej urovni
systému a tak mézu byt sprostredkované vsetky
informacie o Gride. Informacie o jednotlivych uzloch
Gridu dostava BDIl z databazy Gridového Operacného
Centra.

Sluzba MDS implementuje GLUE Schema, pricom
pouziva otvoreny LDAP (Lightweight Directory Access
Protocol) — Specializovanu databazu optimalizovanu pre
Citanie, vyhladavanie a prezeranie informacii.

EGEE-II INFSO-RI-031688 GCCP'07, Bratislava, October 22-23, 2007 27



Cy Informacie & Monitorovanie

Enabling Grids for E-scienc

Relational Grid Monitoring Architecture (R-GMA)

Informacny model bol navrhnuty komunitou OGF (Open
Grid Forum). Umoznuje pouzivatelovi jednoduchym
sposobom publikovat informacie a tiez klast otazky v
gridovom prostredi.

Prezentuje informacie ako jednu virtualnu relacnu
databazu obsahujucu mnozinu virtualnych tabuliek.

R-GMA sa v sucasnosti pouziva na uctovanie a na
monitorovanie systémovej aj pouzivatelskej urovne.
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G Tutorial

Enabling Grids for E-sciencE

Middleware for
Grid Computing
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GCIGG Grid Ul

Enabling Grids for E-sciencE

User Interface (Ul)

Vstupny bod do gridového prostredia. Poskytuje
prostriedky CLI (Command Line Interface), ktoré
umoznuju vykonavat zakladné gridové operacie:

najst vSetky vypoctové zdroje vhodné na vykonanie Glohy,

predlozit tlohu na vykonanie,

zistit v akom stave je spustend uloha,

ziskat vystupné data po ukonceni ulohy,

zrusSit tlohu,

prenasat, kopirovat a vymazavat subory v Gride,

ziskat informécie o stave zdrojov cez informacné systémy.
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Enabling Grids for E-sciencE

Pre-rekvizity

1. Obdrzat kryptograficky certifikat X.509 od niektore;
dbéveryhodnej CA poverenej WLCG/EGEE.

2. Zaregistrovat sa v niektorej WLCG/EGEE VO.

3. Poziadat o konto na podcitadi, ktory slizi ako gridové
pouzivatelské rozhranie (Ul) a ulozit si tam dvojicu
certifikatov.

4. Prihlasit sa na Ul a vygenerovat si Proxy certifikat, ktory
bude preukazovany pri aktualnej autentifikacii gridovym
sluzbam.
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G CIGG

Enabling Grids for E-sciencE

Vygenerovanie Proxy

> grid-proxy-init
Your Identity: /C=SK/O=SlovakGrid/O=IISAS/CN=Viera Sipkova
Enter GRID pass phrase for this identity: 777

Creating ProXy .ceueeeceeeeeeeeeeieieee e e e e e e e e e e e eeee Done
Your proxy is valid until: Wed Oct 17 01:36:53 2007
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G CIGG

Enabling Grids for E-sciencE

Vygenerovanie Proxy

> voms-proxy-init --voms gilda

Your ldentity: /C=IT/O=GILDA/OU=Personal Certificate/L=Bratislava/
CN=Bratislava01/Email=sipkova.ui@savba.sk

Enter GRID pass phrase: 777

Creating teplorary ProXy .....cooooeeeeuiceeeeeeeeeeeceee e, Done

Contacting voms.ct.infn.it: 15001[/C=IT/O=INFN/OU=Host/L=Catania/
CN=voms.ct.infn.it] “gilda” Done

(07 == 111 o [ o] (0 42N Done

EGEE-II INFSO-RI-031688 GCCP'07, Bratislava, October 22-23, 2007 33



Cy JDL Priklad

Enabling Grids for E-sciencE

Uloha - jej vlastnosti a poZziadavky, sa popisuje
pomocou jazyka JDL (Job Description Language)

test.jdl:

Executable = "test.sh";

Arguments = "fileA fileB";

StdOutput = "std.out";

StdError = "std.err";

InputSandbox = {"test.sh", "fileA", "fileB"};
OutputSandbox = {"std.out", "std.err"};
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CHEE Job Manazment

Enabling Grids for E-sciencE

Test na vyhovujuce CE

> glite-job-list-match --vo voce test.jdl
> glite-job-list-match test.jdl

Selected Virtual Organization name (from proxy extension): gilda

Connecting to host glite-rb2.ct.infn.it, port 7772

COMPUTING ELEMENT IDs LIST

The following CE(s) matching your job requirements have been found:
*CEIld*

dgtO1.ui.savba.sk:2119/jobmanager-lcgpbs-infinite

dgtO1.ui.savba.sk:2119/jobmanager-lcgpbs-short

grid-ce.bio.dist.unige.it:2119/jobmanager-lcgpbs-long

khkkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkhkkhkkkhkkkhkhkkhkkkhkhkkkkkhkkhkkhkkhkkhkkkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkhkkkkkkkkkkkk*
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Cy Job ManazZment

Enabling Grids for E-sciencE

Spustenie ulohy

> glite-job-submit --vo voce -o jobld test.jdl
> glite-job-submit -o jobld test.jdl

Selected Virtual Organization name (from proxy extension): gilda
Connecting to host glite-rb2.ct.infn.it, port 7772

Logging to host glite-rb2.ct.infn.it, port 9002

================ (lite-job-submit Success =================
The job has been successfully submitted to the Network Server.

Use glite-job-status command to scheck job current status. Your job
identifier is:

- https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA

The job identifier has been saved in the following file:
/home/bratislava01/jobld
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CHEE Job Manazment

Enabling Grids for E-sciencE

Stav ulohy

> glite-job-status
https:/glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA

kkhkkkkkkkkkkkhkkkhkkkkhkkkkhkkhkkhkkkkkkkhkkkkhhkhkkhkkhhkkhkkhkkhkkhkkkhkkkhkkkkkkkhkkkkkkkkkkkkkkkkkkkkk*k

BOOKKEEPING INFORMATION:

Status info for the Job:

- https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA
Current status: Running

Status Reason: Job successfully submitted to Globus
Destination: dgtO1.ui.savba.sk:2119/jobmanager-lcgpbs-infinite
reached: Mon Nov 27 15:42:40 2006 CEST

khkkkkkkkkkhkkhhkkhhkkhkkhhkdhhkkhhkkhhkkhhkhhkkhhkkhhhkhhhhhhkdhhhkhhhkdhhkdhkdhkhhkdhhdhhkkhhkdhhkkhhhkhkkhikhkkkkkdkkik
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CHEE Job Manazment

Enabling Grids for E-sciencE

Stav ulohy

> glite-job-status -i jobld

kkhkkkhkkkhkkkkkhkkkhkkkhkhkkhkkkhkhkkhhkkhkkkhkkkhkkkhkkhkkkkhkkhkkhkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkkkhkkkhkkkkkkkkkkkkkkkkkkk*

BOOKKEEPING INFORMATION:

Status info for the Job:

- https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA
Current status: Done (Success)

Exit code: O

Status Reason: Job terminated successfully

Destination: dgt01.ui.savba.sk:2119/jobmanager-lcgpbs-infinite
reached: Mon Nov 27 15:42:40 2006 CEST

khkkkkkkkkkkhkkhkkhkkhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkkhhkkhkkhhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkk*k
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CHEE Job Manazment

Enabling Grids for E-sciencE

Vysledky ulohy

> glite-job-output -i jobld

Retrieving files from host: glite-rb2.ct.infn.it

(for https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA)
JOB GET OUTPUT OUTCOME

Output sandbox files for the job:

- https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA
have been successfully retrieved and stored in the directory:
/tmp/bratislava01_VvHO3XIQVF_Ya3DTx3PzrA

khkkkkkkkkkkkhkkkhkkkhkkkhkkkhkhkkhkkkhkkhkkkhkkkhkkkhkkhkkhkkhkkhkhkkhkhkkkhkkkkhkkkhkkhkkkhkkhkkkhkkhkkkhkkhkkkhkkkhkkkkkkkkkk**%
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CHEE Job Manazment

Enabling Grids for E-sciencE

Vysledky ulohy

> glite-job-output --dir results -i jobld

Retrieving files from host: glite-rb2.ct.infn.it

(for https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA)
JOB GET OUTPUT OUTCOME

Output sandbox files for the job:

- https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA
have been successfully retrieved and stored in the directory:
/home/sipka/results/bratislava01_VvHOS3XIQVF_Ya3DTx3PzrA
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CHEE Job Manazment
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Zrusenie ulohy

> glite-job-cancel -i jobld

Are you sure you want to remove specified job(s)? [y/n] : vy
================ (Jlite-job-cancel Success =================
The cancellation request has been successfully submitted for the
following job(s):

- https://glite-rb2.ct.infn.it:9000/VVHO3XIQVF_Ya3DTx3PzrA
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* Vytvorenie/Odstranenie adresara v/z katalogu
LFC

> export LCG_CATALOG_TYPE=lfc
> export LFC_HOST=LFC-gilda.ct.infn.it

> Ifc-mkdir /grid/gilda/sipkova
> Ifc-mkdir /grid/gilda/sipkova/exams
> Ifc-rm /grid/gilda/sipkova/exams




Gy Data Manazment

Enabling Grids for E-sciencE

Vytvorenie kopie suboru na SE

> lcg-cr -v -vo gilda -d dgt02.ui.savba.sk
-l Ifn:/grid/gilda/sipkova/exams/amatrix.dat
file:/nome/sipkova/amatrix.dat

Using grid catalog type: Ifc
Source URL.:
Destination specified: dgt02.ui.savba.sk

Alias registered in Catalog: Ifn:/grid/gilda/sipkova/exams/amatrix.dat

Transfer took 1070 ms

Destination URL registered in Catalog:
srm://dgt02.ui.savba.sk/dpm/ui.savba.sk/home/qgilda/generated,...

quid:f75704d6-7096-4567-8ebd-01c61e0ac425
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Cy Data Manazment

Enabling Grids for E-sciencE

Skopirovanie gridového suboru do lokalneho
adresara

> lcg-cp -v -vo gilda
- Ifn:/grid/gilda/sipkova/exams/output.dat
file:/home/sipkova/output.dat

Using grid catalog type: Ifc

Source URL: Ifn:/grid/gilda/sipkova/exams/output.dat
VO name: gilda

Source URL for copy: gsiftp://dgt02.ui.savba.sk/...
Destination URL.: file:/home/sipkova/output.dat

Transfer took 1020 ms
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Cy Data Manazment

Enabling Grids for E-sciencE

* Vymazanie gridoveho suboru z SE
(ak mal subor len jednu repliku, odstrani sa aj jeho
registracia v LFC)

> lcg-del -v -vo gilda -s dgt02.ui.savba.sk
- Ifn:/grid/gilda/sipkova/exams/output.dat

VO name: gilda
Set timeout to 0 seconds




&

- EGEE:

- gLite:

- OGF:

- WLCG:
- Globus:
- Gilda:

- Genius:


http://www.eu-egee.org/
http://glite.web.cern.ch/glite/
http://www.ogf.org/
http://cern.ch/LCG
http://www.globus.org/
https://gilda.ct.infn.it/
https://genius.ct.infn.it/

&

Enabling Grids for E-sciencE

* Slovenska EGEE stranka:

* Informacny portal VVT SAV:



http://ui.sav.sk/egee
http://www.ui.sav.sk/VVT
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