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GCIGG Outline

Enabling Gridsfor E-sciencE

» Introduction to R-GMA and Grid Monitoring Architecture (GMA).
» R-GMA within Testbed
» R-GMA in depth:

- Schema, Reqistry, Producer and Consumer

- Query and Storage Types

- R-GMA Browser

» A use case of R-GMA for user application.



Cy Introduction to R-GMA

Enabling Gridsfor E-sciencE

Relational Grid Monitoring Architecture (R-GMA)
Developed as part of the EuropeanDataGrid Project (EDG)
Now as part of the EGEE project.

Based the Grid Monitoring Architecture (GMA) from the Global
Grid Forum (GGF).

Uses a relational data model.
Data are viewed as tables.
Data structure defined by the columns.
Each entry is a row (tuple).
Queried using Structured Query Language (SQL).
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CIEICJC) Grid Monitoring Architecture(GMA)

Enabling Gridsfor E-sciencE

» The Producer stores its
location (URL) in the
Registry.

Store location

« The Consumer looks up
producer URLSs in the
Registry.

« The Consumer contacts
the Producer to get all
the data or the Consumer Transfer Data
can listen to the Y

Producer for new data.

Lookup location




R-GMA within Testbed




CIEICJCIR-GMA: Schema-Registry-Mediator

Enabling Gridsfor E-sciencE

SCHEMA : it holds the
names and definitions of all
R-GMA Server of the tables in the virtual

VIRTUAL DATABASE database, and their

authorization rules.
TABLE 1,Producer P1 details

TABLE 2,Producer P1 details

LS 72 Gl ieia s TABLE 2,Producer P2 details REGISTRY: It holds the
TASEES COUMEEE | I T/ 51 £ 2 Producer P3 details details of all producers that
TABLE 3,Producer P2 details are publishing to tables in
TABLE 3,Producer P1 details the virtual database and it
TABLE 3,Producer P3 details also holds the details of
REGISTRY “continuous” consumers.

TABLE 1, Colum defs

TABLE 4, Colum defs

SCHEMA

MEDIATOR: a set of rules for
deciding which data
providers to contact for any
given query.
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R-GMA: Producer-Consumer

Enabling Gridsfor E-sciencE

Producers: are the data providers for the virtual database. Writing data into the
virtual database is known as publishing, and data is always published in complete
rows, known as tuples. There are three types of producer: Primary, Secondary and

On-demand.

VIRTUAL DATABASE

P1

TABLE 1, Colum defs

SQL “INSERT” j/TABLEZ Colum defs

TABLE 3, Colum defs
p2 e

TABLE 4, Colum defs

SCHEMA

P3

R-GMA Server

TABLE 1,Producer P1 details

TABLE 2,Producer P1 details Cl

TABLE 2,Producer P2 details

TABLE 2,Producer P3 details ﬁ

TABLE 3,Producer P2 details SOL “SELECT’

TABLE 3,Producer P1 details

TABLE 3,Producer P3 details

REGISTRY C2

Consumer: represents a single SQL SELECT query on the virtual database. The
query is matched against the list of available producers in the Registry. The
consumer service then selects the best set of producers to contact and sends the
query directly to each of them, to obtain the answer tuples.
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C Query and Storage Types

Enabling Gridsfor E-sciencE

Continuous: as soon as new data becomes
available it is broadcast to all interested parties.

Latest: correspond to intuitive idea of current

information. TABLE 1,Produce’ P1 details

History: return time sequenced data. TABLE 2,Produce 1 details
TABLE 2,Producer Pz cccans

TABLE 2,Producer P3 details
TABLE 3,Producer P2 details

Tuple-store can be in Memory or Database [ 7BLE 3Producer P1 details

TABLE 3,Producer P3 details

P1
LATEST RETENTION PERIOD (LRP) and

HISTORY RETENTION PERIOD (RTP)

allow producers to periodically purge old tuples,
Latest-store and to give a precise meaning to the “current
state”.

Continuous&History-store
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Producer Types

Enabling Gridsfor E-sciencE

* Primary Producer Queries
USIIO Producer b————] Producer
Code API Control Service C
and T Tuples
inserted A 4
tuples
Tuple
Storage
« Secondary Producer
SELECT*I lTupIes
Queries
User Producer p————— Producer
Code API Control only | Se€rvice C
vy Tuples
Tuple
Storage
« On-Demand Producer
Queries l Tuples
ueries
VT b/ oducer ——» | Producer e
Code API Control only Service TupT’ C




Continuous

Enabling Gridsfor E-sciencE

Schema

TableName

Column

Store table
description

Registry

TableName URL

Predicate

Producer API Insert Producer Servlet
“ " TableName
SOQL “CREATE TABLE
B " Value 1 Value 2
SQL “INSERT
TableName 1
Value 1 Value 2
Continuous
Consumer API Query .| Consumer Servlet
S |_ “SELECT” TableName
Q Result Set Value 1 Value 2
TableName
Value 1 Value 2
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History or Latest

Enabling Gridsfor E-sciencE

Producer API Insert .| Producer Servlet Schema
“ " TableName TableName Column
SOQL “CREATE TABLE Vael Vaes
SOQL “INSERT” i
X Store table
TableName ..
description
Value 1 Value 2
Query Registry
TableName URL Predicate
Consumer API Query .| Consumer Servlet
S |_ “SELECT” TableName
Q Result Set Value 1 Value 2
TableName
Value 1 Value 2
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https://rgmasrv.ct.infn.it:8443/R-GMA

Enabling Gridsfor E-sciencE

<:§| - |:l> - %] @ @ [ https:/jrgmasrv.ct.infr.it:3443/R-GMA/

D mozilla.org D Latest Builds D CardLayoutDemo

All tables
R-GMA GLUE Info Providers

Browser Network Monitoring

B

Click on a table name to get information about the table.

Service Discovery
CMS

I

Home

Predefined:
GhieServices

[3]|[<]]

AppIMONIT

GAMIAppStart
GhlueBatchJob

GlueSite GueBatchQueue

RGMALogs GlueBatchSystem
Table Sets GlueCE
GhieCEAccessControlBaseRule
GlueCESEBind
GlueCluster
GhieHost
GlueHostLocalFileSvstem
GlueHostNetworlcAdapter
GhieHostPoolAccount
GhieHostProcess
GlieHostRemoteFileSvstem
GlueHostRole
GlueSA
GlueSAAccessControlBaseRule
GlueSE

e ee GlueSEAccessProtocol

‘nabling Crids GhueSEAccessProtocolSupportedSec

For | -scienc! [ GlueSL
GlueService =

O/ E
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e ee R-GMA use case for User Application

Enabling Gridsfor E-sciencE

User Submit a Job
that also contains its
Producer executable

Job is running

EEN %CEHQ

Start User
Producer with
application
data to publish

INGREDIENTS: v
_ Query results
Table in Schema

User Application

<

C select query P

P declare itself

C

Producer’s lis

»
>

<

User Producer and Consumer
Testbed: GILDA
JDL and script files
USE CASE TIMELINE: To submit the JDL file from the GENIUS portal and
monitoring its status. In the meantime, from RGMA Browser, monitoring the table

and if there is any producers that are publishing tuples. If there is one, to send a
guery with a predicate to obtain the answer tuples.

Virtual Database

C select query

Browser
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Create a table in Schema

R-GMA
Browser

Home

Predefined:
GlueServices
GlueSite
RGMAL ogs

Table Sets

ceee

-nabling “-rids
For " -scienc!

INFSO-RI-508833

Enabling Gridsfor E-sciencE

All tables
GLUE Info Providers
Network Monitoring

Service Discovery
CMS

]

AppIMONIT

GAMIAppStart
GhieBatchlob

GlueBatchQueue
GlueBatchSvstem

GhueCE
GlueCEAccessControlBaseRule
GhueCESEBind

GlueCluster

GlueHost

GlueHostL ocalFileSvstem
GlueHostNetworkAdapter
GhueHostPoolAccount
GlueHostProcess
GhueHostRemoteFileSvstem
GlueHostRole

GhueSA
GhieSAAccessControlBaseRule
GlueSE

GhueSEA ccessProtocol

GlueSEAccessProtocolSupportedSe

(The=ST.
]

E

[~]

AppIMONIT

Querv this table

Name ID Type

D 530 VARCHAR(20)
JobDone 531 VARCHAR(10)
Param 532 INT

HostCE 533 VARCHAR(B0)
Owner 534 VARCHAR(20)
MeasurementDate 535 DATE
MeasurementTime 536 TIME

Query this table
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CHEE R-GMA Browser as Consumer

Enabling Gridsfor E-sciencE

All tables
R-GMA GLUE Info Providers

[A]
. JobDone
13300415 S Network Monitoring Param
Service Discovery HostCE
Owner
CMS &
Home T | FROM AppIMONIT
Pt v.:dhimled: : G AN AnmSrart WHERE
{_rhle‘aex VICES —Lﬁh “Batchlob
ﬁ GlueBatchQueue
WA TIVLF oos
GlueBatchSvstem
Table Sets GhueCE
—_— Description of table
GlueCEAccessControlBaseRule
GlueCESEBind Type of query-
% O History @ Latest O Continnous O Continuous & old
0% . .
GlueHostLocalFileSvstem Queries wait for |5 | seconds
GlueHostWNetworkcAdapter
GlueHostPoolAccount i
GlueHostProcess © Use Mediator
GheHostRemoteFileSystem O Select producers you want to query:
GlueSA

TN E—
GlueSE

e ee GlueSEAccessProtocol :

S abing ride. | GiueSEAccessProtocolSupportedses

For “-scienc™ | GlueSL
GlueService B

R B

GicHosiRole




User Producer and Consumer

Enabling Gridsfor E-sciencE
Newly designed API

\ SOAPHTTP ; .
X M Primary Producer Service
User %: _ am 255a0es —
Application | & & g = 1o Y [Secondary Producer Service
DI': ) U e = -
- SOAPHTTE é E |Dn-demand Producer Service
/ Messages w _
Created from WSDL SDAAPngaults Consumer Service
using gS0AR or Axis

Tomcat Servlet Container

API available for Java, C, C++ and Python

Users may by-pass API if they wish, but APl is the easiest way to use R-GMA services

Publish Tuples

Producer | = | Producer
. . 'U o .
application SoL “INSERT" Sian.flce
- — Regigtryr
@ 4= Service
SQL “SELECT” 5 {f
Mediator
Send Query
Consumer | = « Consumer
application | 2 |« Service
Receive Tuples Schema
SQL “CREATE TABLE" Service
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CIEICJIC) Producer Application (in Java)(1)

Enabling Gridsfor E-sciencE

Producer Type: Primary
Properties Storage type: Database

Termination Interval: 300 (seconds)

Predicate: Where ...
Query type: HISTORY
Latest Retention Period: 300 (seconds)

History Retention Period: 300 (seconds)

ProducerProperties producerProps = null;

Producer

if (producerType.equals ("CONTINUOUS")) ap pl lcation

{ producerProps = new ProducerProperties (Storage.MEMORY, 0); }

else if (producerType.equals("LATEST"))

{ producerProps = new ProducerProperties (Storage.DATABASE, ProducerProperties.LATEST) ; }
else if (producerType.equals("HISTORY"))

{ producerProps = new ProducerProperties(Storage.DATABASE, ProducerProperties.HISTORY); }

else

{ System.err.println("Invalid producer type (" + producerType + ").");

System.exit (1) ;
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elelele) Producer Application (in Java)(2)

Enabling Gridsfor E-sciencE

PrimaryProducer pp = null;
ResourceEndpoint endpoint = null;

Try

{ ProducerFactory pf = new ProducerFactoryStub() ;

TimeInterval ti = new TimeInterval (terminationInterwval, Units.SECONDS) ;

pp = pf.createPrimaryProducer (ti, producerProps, null);

endpoint = pp.getResourceEndpoint () ; Schema

String predicate = "WHERE ID = '" + Id + "'"; Service

pp.declareTable (tableName, T
predicate,

Ti Int 1 (hist RP, Units.SECONDS) Registry
new TimeInterva istoryRP, Units. , Serdie
new TimeInterval (latestRP, Units.SECONDS)) ;

reqgister
producer
declare
Producer |» »| Producer
application | 2 Service
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CIEICJIC) Producer Application (in Java)(3)

Enabling Gridsfor E-sciencE

String insert = "INSERT INTO "+ tableName +
" (ID, JobDone, Param, HostCE, Owner) VALUES ('"
+ Id + mi , mrm + per + mi , mrn + i + mi , mrn + hostce + mi ’ mrn + owner + mi ) II;

pp.insert (insert);

Schema
Service

|

Reqgistry
Service

pp.close();

reqgister
producer

declare
Producer

Service

Producer
application

F v

|dV

insert
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SIEIGIS) DL with User Producer Application

Enabling Gridsfor E-sciencE

Type ="Job";

JobType ="Normal";

Executable="startPP.sh";

Arguments = "100 HISTORY Valeria_Ardizzone";
StdOutput="stdout.log";

StdError="stderr.log";
InputSandbox={"startPP.sh","pp.class"};
OutputSandbox={"stdout.log"”,"stderr.log"};




JDL Submission from GENIUS

Enabling Gridsfor E-sciencE

@eng-lhframe ceee

=nabling Crids
for E-scienckt

Itituto Nazionale
di Fisica Nucleare

Grid Enabled web eNvironment for site Independent User job Submission
Single Job

RE: gilda-glite Catalog: GILDA Your Data

-
Job Submission
Job Quene
Job Data IDL File Selected | Jhome/vardizzo/UseCasesRGMA/RGMAPP _prop jdl [
Clean Job Queues Specify the CE Resource | Let the GILDA-GLITE Resource Broker choose |

Close Interactive Job Submit Job

Session

Now you may also choose a specific Computing Element for your job.

Single Job RB: gilda-glite

Catalog: GILDA Your Data
up

Job Submission
Selected Virtual Organi=sation name (from proxy certificate extension): gilda
anllueue Connecting to host glite-rb.ct.infn.itc, portc 7772

Job Data Logging to host glite-rb.et.infn.it, portc 9002

Clean Job Queunes

glite-job-submit Success
The job has been successfully submitted to the Network Server.
Use glite-job-=status command to check job current status.

Close Interactive Job
Session Your job identifier is:

- https://glite-rb.ct.infn.it:3000/ChEDTMwREKkbESFzhEUeQ=l
powered by

EnginFrame 3.2 The job identifier has been saved in the following file:

compliani with fhome/vardizzo/.genius/ . tmp_submittedjob_wvardizzo
L.CG-2 GRID.IT

glite-1




eJeIe]C) User Producer in R-GMA Browser

Enabling Gridsfor E-sciencE

All tables |
R-GMA GLUE Info Providers
Browser Network Monitoring
Service Discovery
CMS V]

AppIMONIT ]
GAMIAppStart
GlusSite GhueBatchJob

mnm GlueBatchCueue

— . GhueBatchSvstem

Table Sets GlueCE
GlueCEAccessControlBaseRule
GlueCESEBmnd
GlueCluster
GlueHost
GhuieHostLocalFileSystem
GlueHostNetworlcAdapter
GlueHostPoolAccount
GlueHostProcess
GhieHostRemoteFileSvstem
GlueHostRole
GhieSA
Glue5AAccessControlBaseRule
GhieSE

e ee GlieSEAccessProtocol

n Elb"l'lg rids GlueSEAccessProtocolSupportedSec

For " -scienc || GlueSL
GlueService V]

3] I T 3]

Home

Predefined:
GlueServices

SELECT

FROM AppIMONIT
WHERE

Description of table

Type of query:
O History @ Latest O Contimious O Continuous & old
Queries wait for 5 seconds

® Use Mediator
O Select producers you want to query:

https://remasrv_ct infn it-844 3/ R -GMADBProducerServlet 1432780494

Latest

Continnouns

https:/rgmasrv_ct.infn it-8443/ B -GMADBProducerServlet 1432780404

INFSO-RI-508833
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Browser

Home

Predefined:
GlueServices
GlueSite
BGMALogs

Table Sets

CLEE
~nabling ‘-rids
For = -scienc!

Query from R-GMA Browser

Enabling Gridsfor E-sciencE

All tables el
GLUE Info Provide
Networle Monttorin

Service Discovery g

%] i B

AppIMONIT [~
GAMIAppStart
GlueBatchJob
GlueBatchQueue
GlueBatchSvstem
GhueCE
GlueCEAccessCont
GlueCESEBind
GlueCluster
GhieHost
GhieHostLocalFileS
GlueHostNetworke A
GlueHostPoolAccom
GlueHostProcess
GlueHostE emoteFil:
GhieHostRole
GlueSA
Glue5AAccessCont
GlueSE
Glue5SEAccessProte
GhieSEAccessProte
GlueSL

GlueService

K3 |

v

B

JobDone
Param
HostCE
Owner

FROM AppIMONIT
WHERE

Param > 30 and Param < 40

Description of table

Tvpe of query:
O'History O Latest O Continuous (! Continuous & old
Queries wait for |5 | seconds

-

® Use Mediator
O Select producers you want to query:

History

https:/‘rgmasrv.ctinfn it:8443/R-GMA DBProducerServlet 1452780404

Latest

Continnous

https:/‘rgmasrv.ct.infn it:8443/R-GMA DBProducerServlet 14352780404




G

R-GMA
Browser

Home

Predefined:
GlueServices

GhueSite
RGMALogs

Table Sets

Enabling Gridsfor E-sciencE

Query Results

All tables
GLUE Info Provide
Network Monitorin

Service Discovery

[~

!

&

<] il B N

AppMONIT

GAMIAppStart
GlueBatchlob

GlueBatchQueue
GlueBatchSvstem
GheCE
GlueCEAccessCont
GlueCESEBind
GlueCluster
GhueHost
GlueHostLocalFileS

INFSO-RI-508833

[~

Querv: SELECT ID, JobDone, Param, HostCE, Owner, MeasurementDate, MeasurementTime FROM
AppIMONIT WHERE Param = 30 and Param = 40

D JobDone Param HostCE Owner MeasurementDate |(MeasurementTime
PP 14659 |31% 3l grid036 ctinfn it |Valeria Ardizzone [2006-01-06 12:17:25
PP 14659 |32% 32 grid036 ctinfn it |Valeria Ardizzone [2006-01-06 12:17:25
PP 14659 |33% 33 erid036 ctinfn it |Valeria Ardizzone [2006-01-06 12:17:25
PP_14659 |34% 34 orid036 ctinfn it |Valeria Ardizzone |2006-01-06 12:17:25
PP 14659 |35% 35 grid036 ctinfn it |Valeria Ardizzone [2006-01-06 12:17:25
PP 14659 |36% 36 grid036 ctinfn it |Valeria Ardizzone [2006-01-06 12:17:25
PP 14659 |37% 37 grid036 ctinfn it |Valeria Ardizzone [2006-01-06 12:17:25
PP 14659 |38% 38 erid036 ctinfn it |Valeria Ardizzone |2006-01-06 12:17:25
PP_14659 |39% 39 grid036 ctinfn it |Valeria Ardizzone |2006-01-06 12:17:25
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Istituto Nazionale
di Fisica Nuclears

Single Job
up
Job Submission
Job Queue
Job Data
Clean Job Quenes

Close Interactive Job
Session

powered by
EnginFrame 3.2

compliant with
LCG-2 GRID.IT

glite-1

Single Job
up
Job Submission
Job Quene
Job Data
Clean Job Queunes
Close Interactive Joh
Session

Job Output in GENIUS
CLRE

Enabling Crids
for E-sciencE

Enabling Gridsfor E-sciencE

Grid Enabled web eNvironment for site Independent User job Submission

VO: gilda Catalog: GILDA Your Data

Job Queune
I I S ey
Jan 6 Get
JKOFzhEUeQxd ‘home/'vardizzoUseCasesRGMARGMAPP prop.jdl 13:16:08 glite-ce ct infh it:2119/blah-pbs-infinite  Done 0 Dutput
ceT
FREEE 4R34 44E START  #4434488845443448444

CCoMi EXE = pp.class
/usr/java/j2sdkl.4.2 08//bin/java -classpath :/opt/glite/share/java/glite-rgma-api-java.jar:/opt/gl

INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','1%','l','grid036.ct.i
INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','2%','2','grid036.ct.i
INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','3%','3', 'grid036.ct.i
INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','4%','4', 'grid036.ct.i
INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','5%','5', 'grid036.ct.i
INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','6%','6','grid036.ct.i
INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','7%','7','grid036.ct.i
INSERT INTO ApplMONIT (ID, JobDone, Param, HostCE, Owner) VALUES ('PP_14659','8%','8', 'grid036.ct.i



G Security: Requirements

Enabling Gridsfor E-sciencE

Consumer Site Admin

X X

Provider
VO

Consumer users: who requests information.
Producer users: who provides information.
Site administrators: who runs R-GMA services.

Virtual Organizations: who “owns” the schema and registry.



CHEE Security: Solution

Enabling Gridsfor E-sciencE

Consumer Site Admin

Provider
VO

Mutual Autentication: guaranteeing who is at each end of an
exchange of messages.

Encryption: using an encrypted transport protocol (HTTPS).

Authorization: implicit or explicit.



More information

Enabling Gridsfor E-sciencE

« R-GMA overview page.

+ R-GMA documentation in EGEE

* R-GMA in GILDA



