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Introduction

Quoi ?

= Systeme chargé de collecter des informations sur I'état des ressources/
services mis a disposition sur la Grille.

Pourquoi ?
= Deécouvrir les ressources/services de la grille et leur nature

= Disposer des données pertinentes pour utiliser les ressources et les
services offerts par des sites hétéroclites.

= Vérifier I'état de santé des ressources et services de la grille.

Comment ?

= En monitorant localement I'état et la description des ressources/services, et
en publiant les données “fraichement” collectées sur le systeme
d’information.

= En adoptant un modele de données “commun a/connu de” tous les
composants/acteurs de la grille qui ont besoin d’interagir avec les
ressources/services de la grille.

= En offrant les outils qui permettent d’alimenter et d’interroger le systéme
d’information.



Systeme d’Information de LCG/EGEE (@ @@
Principes ¢ ark

Principes

= Chaque site publie
- Une description des ressources/services qu'’il fournit par VO
- L’état actuel de ses ressources (CPUs libres, Espace de stockage, etc.)

= Chaque VO publie
« Ce qu’elle a installé sur chaque site (“Tags” des Software Managers)

= Les acteurs interrogent le Sl pour savoir comment utiliser les services/

ressources de la grille

@ VO Systéme d’information TN
O V02 RB1
O VO3 CRCZ
/ O
RB1
RB1 : 3 ‘E ‘ -
S i Site IN2P3-CC I




Systeme d’Information de LCG/EGEE (@ @@
Origine et Architecture £ 06 c

MDS: Monitoring and Discovery Service

» Provient de la boite a outils Globus
» Technologie utilisée pour le systéeme d’'information LCG/EGEE

Comment?:

1st. Sur chaque site I'état des services (informations statiques et
dynamiques) est rapporté a des serveurs

2nd. Un systéme centrale interroge ces serveurs et stocke ces
informations dans une base de données

3, Ces informations seront accessibles a travers le protocole d’acces:
LDAP

4. Le systeme centrale fourni I'information dans un schema prédéfini:
GlueSchema



Architecture globale :

Sl actuel ¢

GLITE : Aggrégations des systémes d’information des sites
= BDII: Berkeley Database Information Index
= 2 niveaux d’aggrégation: resource BDII->site_BDII et de site_BDII->top_BDII
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Mise en oeuvre (@ @
Annuaire LDAP ¢ o

Les BDIIs sont des serveurs d’annuaire LDAP

0=in2p3,c=fr

(openldap) (racine du DIT)

=LDAP : Lightweight Directory Access M\

Protocol al

ou=la _ _

Modele de données ou=ce ou=lapp

= Arborescence de nceuds ou=People

=Chaque nceud (entrée de I’annuaire) contient ..

des

o cn=Girard Pierre
=La structure d’un nceud est définie par une ou

des classes au schema prédéfini.

Mode¢le de nommage
»Distinguished Name (DN):
cn=Girard Pierre,ou=People,ou=cc,0=in2p3,c=fr objectClass: 1op

L’information est importé/exporté depuis/vers ObjeCtC|3331 person
les serveurs LDAP par des fichiers au format | ©P/€ctClass: organizationalPerson

LDIF (LDAP Data Interchange Format) objectClass: inetOrgPerson




Glue Schema in EGEE/LCG: Design

Enabli
.

cece

GLUE Schema (v1.3):

= Définition de schémas LDAP décrivant chaqgue composant des ressources/
services de la grille

= https://forge.gridforum.org/sf/projects/glue-wg

Cluster

+UniquelD:string
+Name:string
+TmpDir:string

i

<WNTmpDirstring
SubCluster

+UniquelD:string .
is part of is part of | +Name:string
+PhysicalCPUs string

+LogicalCPUs string
+TmpDir:string Host
+WNTmpDir:string

Location

+LocallD:string
+Name:siring

+Version:string

ComputingElement
+Path:string

+UniquelD:string 1.
+Name:string
+InformaticnServiceURL:ur

+0OperatingSystemName:string
Y +OperatingSystemRelease:string

+0OperatingSystemVersion:string
+ApplicationSoftwareRunTimeEnvironment:string[*]
+ProcesserVendor string

+ProcessorModel:string

+ProcessorVersion:string
+ProcessorClockSpeediint22
+ProcessorinstructionSet:string

Info Policy AccessControlPolicyBase

+LRMSTypeirms_1 +MaxWallClockTime:int22 +Rule:string["]

+LRMSVersion:string
+GRAMVersion:string
+HostiName:string
+GatekeeperPortint22
+JobManager:siring
+ContactString:string[*]
~Tomice 122
+AppicationDirstring
+DCataDirsiring

+DefaultSE:strng

+MaxCPUTme:int32
+MaxTotalJobs:int32

+Prionty:int32

+MaxRunningJobsiint32

+AssignedJobSlots:int32

VOView

State

Job

w

+Siatus:CEStatus
+RunningJobs int22
+WaitingJobs:int32
+TotalJobsiint22
+EstmatedResponseT me:int32
orstResponseTme:int32
+FreeJobSlots:int32

~FreaCeUnIRt2

+LocallD:string
+GlobalD:string
+LocalCwner:string
+GlobalOwnerstring
+Siatus;jobSiatus_t

+SchedulerSpecific:string

<LocallDistring
+AccessControlBaseRule:string[*])
+RunningJobs:int22
+WaitingJobs:int32
+TotalJobs:int32
+FreeJobSlets:int32
+EstmatedResponseTme:int32
+WorstResponseTme:int32
+DefaultSE:uri
+ApplicationDirstring
+DataDirstring

+FreeCFUsIN32

+ProcessorOtherDescription:string
+NetworkAdapterinbound P:boolean
+NetworkAdapterOutbound|P boclean
+MainMemeoryRAMSize:int32
+MainMemoeryVirtualSize:int22
+ArchitecturePlatformType:string
+ArchitectureSMPSize:int32
+BenchmarkS100:int32
+BenchmarkSF00:int32




Quelques Exemples du Glue Schema () EG ?G
E-science in Europe

1. Some General Attributes:

a Base class (objectclass: GlueTop): No attributes

a Schema Version Number (objectclass: GlueSchemaVersion)
* GlueSchemaVersionMajor: Major Schema Version Number
* GlueSchemaVersionMinor: Minor Schema Version Number

2. Attributes for the CE

a Base Class for the CE information (objectclass: GlueCETop) : No attributes
a CE (objectclass: GlueCE)

* GlueCEUniqueID: unique identifier for the CE

* GlueCEName : human-readable name of the service
a CE Status (objectclass: GlueCEState)

* GlueCEStateRunningJobs: number of running jobs

* GlueCEStateWaitingJobs: number of jobs not running

* GlueCEStateTotalJobs: total number of jobs (running + waiting)

* GlueCEStateStatus: queue status: queueing (jobs accepted but not running),
production (jobs accepted and run), closed (neither accepted nor run), draining
(jobs not accepted but those already queued are running)

* GlueCEStateWorstResponseTime: worst possible time between the submission
of the job and the start of its execution
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Quelques Exemples du Glue Schema (ll)

3. Attributes for the SE

o Base Class (objectclass: GlueSETop) : No attributes
a Architecture (objectclass: GlueSLArchitecture)
* GlueSLArchitectureType: type of storage hardware (disk, tape, etc)
o Storage Service Access Protocol (objectclass: GlueSEAccessProtocol)
* GlueSEAccessProtocolType: protocol type to access or transfer files
* GlueSEAccessProtocolPort: port number for the protocol
* GlueSEAccessProtocolVersion: protocol version

* GlueSEAccessProtocolAccessTime: time to access a file using this
protocol

4. Mixed Attributes

o Association between one CE and one or more SEs (objectclass:
GlueCESEBindGroup)

* GlueCESEBindGroupCEUniqueID: unique ID for the CE
* GlueCESEBindGroupSEUniqueID: unique ID for the SE




Utilisation du Systeme d’Information < ?G

E ence m E Irope

Par les Ressources/services
Par les utilisateurs



Services Grille @ @
Matchmaking ¢ o

Le Sl est interrogeé par le WMS pour choisir une queue de
soumission en fonction du JDL (Job Description Language)
fourni parJutilisateur

== )| O VO3
Requirements:
TAG VO3_APP1.0.2
MaxCPUTime >= 20

TAG VO3_APP1.0.2




Utilisation du Systeme d’Information @ e
niveau utilisateur - Idapsearch  E0no6res o

o IdapsearCh Read port of the BDII
% ldapsearch \
-x \ \ Simple authentication
-H ldap://grid017.ct.infn.it:2170 \ Uniform resource identifier
-b ‘mds-vo-name=resource,o=grid’ \ Base DN for search
‘' (objectclass=GlueSE)’ \ Filter
GlueSEUniquelID \ Attributes to be returned

(Make “man Idapsearch” to retrieve the whole set of options)

The Idapsearch Implementation in EGEE/LCG
Some wrappers of [dapsearch exist in LCG middleware




Utilisation du Systeme d’Information CLRE
Comment interroger les differents composants Enabling Grids for

E-science in Europe

Abbreviations:

BDII: Berkeley DataBase
Information Index



Utilisation du Systeme d’Information @ Q@EE
niveau utilisateur - ldapsearch  £n@)no6is o

$ env | grep -i info
LCG_GFAL_INFOSYS=topbdii.grif.fr:2170

$ Idapsearch -LLL -x -h topbdii.grif.fr:2170 -b mds-vo-name=GRIF-LLR,mds-vo-name=GRIF,mds-
vo-name=local,o=grid '(&(objectclass=GlueSA)(GlueSAType=permanent)(GlueSALocallD=cms))’
GlueSAStateAvailableSpace GlueSAStateUsedSpace

dn: GlueSALocallD=cms,GlueSEUniquelD=polgrid4.in2p3.fr,Mds-Vo-name=GRIF-LLR,Mds-Vo-
name=GRIF,Mds-Vo-name=local,o=grid

GlueSAStateAvailableSpace: 3810000000
GlueSAStateUsedSpace: 11989948171




Utilisation du Systeme d’Information @ Q@EE
niveau utilisateur - Icg-infosites  F/6ies o

> lcg-infosites --vo <your vo> feature --is <your bdii>
* It's mandatory to include the vo and the feature

» The —is option means the BDII you want to query. If not supplied, the BDII
defined into the LCG_GFAL_INFOSYS will be interrogated

)

Features and descriptions:

closeSE Names of the CEs where the user’s VO is allowed to run together with their
corresponding closest SEs

ce Number of CPUs, running and waiting jobs and names of the CEs

se SEs names together with the available and used space

Ifc Name of the Ifc for the user’'s VO

all It groups all the features just described

help Description of the script




Icg-infosites: Example Ee ?

E E

> lcg-infosites --vo astro.vo.eu-egee.org se

Avail Space (Kb) Used Space (Kb) Type SEs

725390000 7809 n.a pavy.datagrid.jussieu.fr
1880000000 n.a n.a se.ul.savba.sk
58341535633 1636379143 Bl polgrid4.in2p3.fr
530560000 n.a n.a egse.frascati.enea.it
it n.a n.a apcsel0l.in2p3.fr
16019517268 24142883806 n.a grigd05. kel tn2p 3ty
524288000 26506 n.a cesrmlZr, 2P S



Exploitation et Systéme d’information @ EE
GOC DB Enabling Grids for

E-science in Europe

Referenc:lel de tous les sites de LCG/EGEE
'URL LDAP du Site BDII de chaque site
= Le statut/type (Certified/Production) de chaque site
= La déclaration éventuelle de « Scheduled Downtime »

> Utlllsable pour générer automatiquement la configuration des Top BDIIs avec la liste des sites
déclarés en « Production »

= http://grid-deployment.web.cern.ch/grid-deployment/gis/Icg2-bdii/dteam/lcg2-all-sites.conf
—

v e - \'_HL Page + &

/2 GOCDB : Site info for GRIF - Windows Internet Explorer

@T\ v |g https://goc.gridops. org/siteflist?id=239

DA @ GOCDB :: Site info for GRIF

;”’5 Erreur de certificat } *2 || K| JLive Search
f2 - B

version 3.0.7

GOCDB?

ACTIONS an § Site info for GRIF

GOCDB

Site information: GRIF

GStat report for this site (opens in new window)

a ”
s Edit this site

Site name GRIF
Official name Grille de Recherche d'Tle de France (GRIF)
Domain arif.fr
Home URL http: //arif. fr
Contact email arid.admin @grif. fr
Contact tel +33 1644689 10
" Users @ Emergency tel  +33 1644689 10
§' Sites [ Operating hours 09:00-18:00

‘ Time zone Europe/Paris
+ Nodes ™

GIIS URL |dap://bdii.grif.fr: 2170 /mds-vo-name =GRIF,0 =grid
Search GOCDB : 7

Tier
Primary site? Yes

q Description

Latitude 0
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S A M (S e rvi Ce Ava i I i b i I ity M O n ito ri n g ) Fichier Edition Affichage Aller 8 Marque-pages Oufils 2
<:Zl e [jr/ > @ \ : ) @ l | htips://lcg-sam.cern.ch:8443/sam/sam.py?sensors=CE&regions=France@vo=ops&ord
. httpS://ICg'Sam .cern.ch:8443/sam/sam. py Google [} CC-IN2P3 Grid Team [ ] CIC [ ] EGEE France - CC-IN2P3 - Centre de calcul de IT... S CC today S cch
by r LY
= systeme soumettant régulierement des N o S — -
te StS S u r I e S S i te S 1 | France AUVERGRID tl Sauvergridce0l univ-bpclermont.fr | 0K
2 | France AUVERGRID utd3auvergridce0l univ-bpclermont. fir | MAINT
, g . . )
[} Le reS u | tat d eS teStS est u tl I I Sa b I e po u r 3 | France AUVERGRID obsauvergridce0l. univ-bpclermont. fi 0K
4 France CGGLCG2 cel egee.fi.cgg.com ERROR
filtrer les Top BDIlIs en supprimant les S| maee | cxm a0l ox
R , 6 France GRIF ipnls2001.m2p3.fr 0K
sites en échec. emrmrmrrr-—— ——— | | Froe GRIF Ipnce in2p3 fr oK
€))7 J] epittrinep.com chignd 8 | Franmce GRIF poleridl.in2p3 fr OK
gi’zk‘;'im?er b6 B Br B 9 | France IN2P3-CC cclegeeli02 in2p3 fr 0K
X & @i I I 10 | France IN2P3-CC cclegeeli03.m2p3.fr OK
y . ' 11 | France IN2P3-CPPM marseillece0l.nus. grid. cnrs. fr 0K
Vue d ensem ble . GridMap Prototype — Visualizing the "State" of the| | 1> | France T sbeatd17 i3 &t oK
1 IN2P3-LAPP lapp-ce0l.in2p3.fr OK
I n fra St ru Ct u re IN2P3-LPC chilcgce0l.in2p3.fr OK
Girille; http:// IN2P3-LPC clilcgce02. in2p3.fr oK
g r|d ma p cern Ch/g m/ IN2P3-LPC chilcgce03.in2p3.fr 0K
' ' IN2P3-SUBATECH nanleg01.in2p3.fr 0K
IPSL-IPGP-LCG2 hudson. datagrid. jussieu. fi MAINT

Latest SAM results, Site Status, for 'OPS' VO, 3 Jun 2008 08:55 UTC.
Size of site rectangles is number of CPUs from BDII.
Certified Production sites, grouped by regions.

© CERN openlab / EDS

Down  Degraded

CPUs (BDI) | Running Jobs |

I use VO specific information [~ show SI2k

Virtual Organization:

SAM Results

OPS Alice | Atlas

GRIF

overall site status=ok .

3 Jun 2008 08:55 UTC Services:

CE=ok =

SE=ok site ce | s sRu |
sBDII T

ok

Current Status:

latest SAM test results

Historical Availability:




Exploitation et Systeme d’information
I’Accounting

Accounting Flow Diagram

EGEE SITE

EGEE SITE

MON

Data
Sources

>=Z O

GOC Site

Job Records In via RGMA
M

1 Record per Grid
Job (Millions of
records expected)

SQL QUERY TO

1 Query / Hour

Summary data
— refreshed every
hour (Max
records about
100K per year)

HOME PAGE

On-Demand Accounting Pages based on SQL
queries to summary data stored in GOCDE

Accounting Server
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Conclusions EG | ?G

E-scie Europ
Le S| LCG/EGEE fournit les informations nécessaires a
I'utilisation des ressources/services de la grille
= Pour les utilisateurs

= Pour les services de grille
= ~200 sites sont ainsi publiés

Il est organisé autour d’'une architecture a 3 niveaux de
serveurs LDAP

= Resource BDIl = Site BDII = Top BDII

= Utilise un modele de données défini par le GLUE Schema

= Attention aux temps de latence liés a 'accumulation de cache
Criticité du Sl

= Stabilité en progression : répartission des Top BDlls par ROC

(fédérations)



Exercices: Systeme d’Information EG ?G

E

A) exercices avec ldapsearch et outils LCG/EGEE (lcg-
infosites ; Icg-info)

B) Ou trouver des informations relatives aux sites, aux VOs.
Les sites de monitoring et d’accounting



Exercices: A) Systeme basé sur LDAP @ @@
a) LDAPSEARCH  Enabing Grids fo

1. Recherchez les SEs supportant la VO Astro:

Idapsearch -x -h topbdii.grif.fr -p 2170 -b 'o=grid' GlueService Type=SRM
GlueServiceOwner=astro.vo.eu-egee.org | more

2. Recherchez les tags logiciels présents sur les CEs du site
GRIF

Idapsearch -x -h bdii.grif.fr -p 2170 -b 'mds-vo-name=GRIF, o=grid’
objectclass=GlueSubCluster GlueHostApplicationSoftwareRunTimeEnvironment



Exercices: A) Systeme basé sur LDAP @ @@
b) LCG-INFOSITES  Ebine 6

The Icg-infosites command can be used as an easy way
to retrieve information on Grid resources for most use
cases.

USAGE: Icg-infosites --vo <vo name> options -v <verbose
level> --is <BDII to query>

The "lcg-infosites” command is actually just a perl script wrapping a series
of LDAP commands and was developed to allow the user to retrieve
information on Grid resources for the most common cases.

Before beginning it is worth observing that "lcg-infosites" does not use your

VOMS proxy certificate and hence all commands need to include the
option "--vo " (note that you can actually query the information for any VO).



Exercices: A) Systeme basé sur LDAP @ @@
b) L CG-INFOSITES  Enabling Grids for

E-science in Europe

Icg-infosites options

The information related to number of CPUs, running jobs, waiting jobs and names of the CEs are provided. All
these data group all VOs together. With "-v 1" only the names of the queues will be printed while with "-v 2" The

- IRAM Memory together with the operating system and its version and the processor included in each CE are
{primed.
'The names of the SEs supported by the user's VO together with the kind of Storage System,the used and

- \available space will be printed. With "-v 1" only the names of the SEs will be printed.

closeSE The names of the CEs where the user's VO is allowed to run together with their corresponding closest SEs are

iprovided.

Ifc §Name of the Ifc Catalog for the user's VO.

tag ?The names of the tags relative to the software installed in site is printed together with the corresponding CE.

all jlt groups together the information provided by ce, se, Irc and rmc.
If not specified the BDII defined in default by the variable LCG GFAL INFOSYS will be queries. However the

is luser may want to query any other BDII without redefining this environment variable. This is possible specifying
ithis argument followed by the name of the BDII which the user wants to query. All options admits this argument.




Exercices: A) Systeme basé sur LDAP @ @@
b) LCG-INFOSITES  Enabiine Gros @

Recherchez tous les CE pour une VO

Icg-infosites --vo astro.vo.eu-egee.org ce

Recherchez les SE pour une VO

Icg-infosites --vo astro.vo.eu-egee.org se

The closest SE to a CE is defined by the manager of the CE.
To see the closet SE to each CE use the command:

Icg-infosites --vo astro.vo.eu-egee.org closeSE



Exercices: A) Systeme base sur LDAP Ee ?G
c) LCG-INFO E g
Icg-info examples

The "lcg-info" command is similar to the "lcg-infosites" except
that it is used to list either CE's or SEs satisfying a given set
of conditions on their attributes and to print, for each of them,
the values of a given set of attributes.

8. The first step is to view the list of attributes available for
both the matching and printing aspects of ‘lcg-info’ :

Icg-info --list-attrs



Exercices: A) Systeme base sur LDAP @ Q@@
C) LCG-INFO = E&ie et

Icg-info options

| --list-attrs ;Prints a list of the attributes that can be queried.
--list-ce V:Lists the CEs which satisfy a query, or all the CEs if no query is given.
| --list-se V;Lists the SEs which satisfy a queryr‘ or all the SEs if no query is given.
--query |Restricts the output to the CEs (SEs) which satisfy the given query.
—bdii V;AIIows to specify a BDII in the form :. If not given, the value of the environmental variable LCG_GFAL_INFOSYS
is used. If that is not defined, the command returns an error.
--sed V;Prim the output in a "sed-friendly” format.

--attrs :Specifies the attributes whose values should be printed.

Restricts the output to CEs or SEs where the given VO is authorized. Mandatory when VO-dependent attributes
--VO

are queried upon.




Exercices: A) Systeme basé sur LDAP @ @@
C) LCG-INFQO | Enaviing Grids for

"lcg-info" is very similar to the usage of the "Requirements” tag in a
JDL file along with the command "glite-job-list-match". The "lcg-info"
command can therefore be useful when constructing the
"Requirements” tag in a JDL file. Note that "lcg-info" does not in most
(but not all) cases need a VO to be specified.

Icg-info --vo astro.vo.eu-egee.org --list-ce --query 'CEVOs=VQO:astro.vo.eu-
egee.orq' --attrs 'MaxCPUTime,MaxWCTime’



B) Ou trouver des informations relatives aux
sites, aux VOs. Ee o S
Les sites de monitoring et d’accounting  E-science inEurope

1. Info sur les sites: avec votre navigateur, connectez-vous sur le site du GOC
page du GRIF :

https.//qoc.qgridops.orqg/site/list?id=239
Observez les informations présentées.

2. Etat du site: Avec votre navigateur, connectez-vous sur le site des tests
SAM:

https://Icg-sam.cern.ch:8443/sam/sam.py
Selectionner les tests « CE »

3. informations sur les VOs: avec votre navigateur, connectez-vous sur le site
CIC:

http://cic.gridops.org/index.php?section=home&page=homepage
Selectionner le menu « vo »
Selectionner VOiIdCard puis une VO de votre choix

4. accounting: avec votre navigateur, connectez-vous sur:
http://www3.egee.cesga.es/gridsite/accounting/ CESGA/egee_view.html

Dans I'arborescence de gauche, choisir France
Observez les différents Graphes




