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€ What is R-GMA ?

Enabling Grids for E-sciencE

Uniform method to access and publish both
Information and monitoring data.

From a user's perspective, an R-GMA installation
currently appears similar to a single relational
database.

GMA (Grid Monitoring Architecture) was developed by
the GGF

R-GMA (Relational GMA) was created:

To simplify use of GMA (servers “know” about registries, not the
client software)

To give a relational view
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Cy Introduction to R-GMA

Enabling Grids for E-sciencE

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

Evolution from the Grid Monitoring Architecture (GMA)

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

name ID birth Group
Tom 4 1977-08-20 HR
Albert 5 1950-02-12 HR

SELECT * FROM people WHERE group=‘HR’
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Enabling Grids for E-sciencE

Pl VIRTUAL DATABASE

P2 TABLE 1, Colum defs
P3 TABLE 2, Colum defs
TABLE 3, Colum defs

. I TABLE 4, Colum defs

SQL “CREATE TABLFE” SCHEMA
SQL “INSERT”

There is no central repository!!! There is only a “Virtual Database”.

TABLE 1,Producer P1 details

TABLE 2,Producer P1 details

TABLE 2,Producer P2 details

TABLE 2,Producer P3 details

TABLE 3,Producer P2 details

TABLE 3,Producer P1 details

TABLE 3,Producer P3 details

REGISTRY

SQL “SELECT”

Cl
C2

Schema is a list of table definitions: additional tables/schema can be defined by applications

Registry is a list of data producers with all its details.

Producers publish data.

Consumers read data published.

EGEE-Il1 INFSO-RI-031688



» The Producer stores its

location (URL) in the
Registry.

Enabling Grids for E-sciencE

« The Consumer looks up
producer URLSs in the
Registry.

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

Producer for new data.

Service orientation

Store location

Transfer Data

REGISTRY




Sl Virtual database

Enabling Grids for E-sciencE

Registry
TableName URL 1
« The Consumer interrogates the TableName | URL 2
Registry to identify all Producers f
that could satisfy the query.
« Consumer connects to the Producer 1 Producer 2
Producers. TableName TableName
+ Producers send the tuples to the [ | ™7 Value3 | Value 4
Consumer.
« The Consumer will merge these Consumer
tuples to form one result set. TableName
Value 1 Value2
Value 3 Value 4




QC

Enabling Grids for E-sciencE

Service
lURL____ [vO |type |emailContact |site |
gppse0l alice SE sysad@rl.ac.uk RAL
gppse0l atlas |SE sysad@rl.ac.uk RAL
gppse02 cms SE sysad@rl.ac.uk RAL
Ixshare0404 alice SE sysad@cern.ch CERN
Ixshare0404 atlas SE sysad@cern.ch CERN

ServiceStatus

o <
» | <

Result Set (Consumer)

URI

emailContact

gppse02

sysad@rl.ac.uk

SELECT Service.URI Service.emailContact FROM Service S, ServiceStatus SS
WHERE (S.URI= SS.URI and SS.up=n’)



GC GG

Enabling Grids for E-sciencE

Consumer Site Admin

Provider
Vi VO

Consumer users: who request information.
Producer users: who provide information.
Site administrators: who run R-GMA services.

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



CHEE Security

Enabling Grids for E-sciencE

Consumer Site Admin

Provider
Vi VO

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

Encryption: using an encrypted transport protocol (HTTPS).

Authorization: implicit or explicit.
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Deployment

Enabling Grids for E-sciencE

Producer and Consumer Services are typically on a
one per site basis

Centralized Registry and Schema.

The Regqistry and Schema may be replicated, to avoid a
single point of failure

— ... when you use RGMA CLI you will see which are being used



Sl Producer Types

Enabling Grids for E-sciencE

* Primary Producer Queries
G-I Producer ———| Producer
Code API Control Service = C
and ’'y uples
inserted 4
tuples Tuple
Storage
« Secondary Producer
P
SELECT*1 lTupIes
SCISS Producer f——| Producer —
Code API Control only | Service - C
T uples
Tuple
Storage
* On-Demand Producer
* No internal storage Ouerics 1 Tuples
:  oueri
* Queries passed to user NN .| Producer [ C
user code Code API Control only | Service Tuples
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Query Types

Enabling Grids for E-sciencE

CContinuous 2

Latest
History
Static

P1

N
TABLE 1,Produce P1 details

TABLE 2,Produce P1 details

TABLE 2,Producer Pz oc.aiis

TABLE 2,Producer P3 details

TABLE 3,Producer P2 details

TABLE 3,Producer P1 details

TABLE 3,Producer P3 details



Continuous

Enabling Grids for E-sciencE

Schema

TableName

Column

Store table
description

Registry

TableName URL

Predicate

Producer API Insert Producer Servlet
“ " TableName
SOQL “CREATE TABLE
“ " 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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Continuous
Latest

IStor
Static

Query Types

P1

N
TABLE 1,Produce P1 details

TABLE 2,Produce P1 details

TABLE 2,Producer Pz oc.aiis

TABLE 2,Producer P3 details

TABLE 3,Producer P2 details

TABLE 3,Producer P1 details

TABLE 3,Producer P3 details




History or Latest

Enabling Grids for E-sciencE

Producer API Insert .| Producer Servlet Schema
“ " TableName TableName Column
SOQL “CREATE TABLE Vael Vaes
SOQL “INSERT” i
¥ 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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Enabling Grids for E-sciencE

Continuous
Latest
History
Static

P1

/ Latest-store

Continuous&History-store
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Query Types

P1

> N
TABLE 1,Produce P1 details

TABLE 2,Produce P1 details
TABLE 2,Producer Pz

TABLE 2,Producer P3 details

TABLE 3,Producer P2 details

TABLE 3,Producer P1 details

TABLE 3,Producer P3 details

Latest Retention Period

History Retention Period

16



CHEE R-GMA APIs

Enabling Grids for E-sciencE

APIs exist in Java, C, C++, Python.
For clients (servlets contacted behind the scenes)

They include methods for...
Creating consumers
Creating primary and secondary producers

Setting type of queries, type of produces, retention
periods, time outs...

Retrieving tuples, inserting data

You can create your own Producer or
Consumer.
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Cy Overview of practical

Enabling Grids for E-sciencE

1st practical

We will use a client that gives command-line interfaces to both
consumers and producers

We will explore the tables on the R-GMA service provided on
GILDA

Use a table that is set up for training purposes to produce and
consume data

2"d practical
Use API to monitor an application

Now please follow the “more information” link
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R-GMA : further information



CHEE Batch Mode

Enabling Grids for E-sciencE

The command line tool can be used In batch mode in three
ways:

rgma -C < command>

Executes <command> and exits.
The —c option may be specified more than once.

rgma —-f <file>
Executes commands in <file> sequentially then exits.
Each line should contain one command.

Embedded in a shell script
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R-GMA Browser

immm“gm.ﬂmw

Www.eu-egee.org " ~r H
Information Society
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Enabling Grids for E-sciencE

) R-GMA Browser Home Page - Mozilla Firefox

File  Modifica Wisuslizza Wai  Segnalibri Strumenti 7

Table description

v ® v G,

R-GMA Rt
Browser Networl: Monttoring

cervice Discovery
OIS

Jobhlonttor

TobStatusEaw

Hetwork CE

MNetworkFileTransfer Throushput

MNetwork ICIWPPacketLoss

MNetwork One Way[FDW

HNetwork RTT

HNetworkSE

MNetwork TCPThroushput

Metwork UDPPacketLoss

MNetworkk UDPThroushput

EGMATogs

ELEZernce

Service

ServiceStatus

oite

SiteInfo

T1

UzeCazePF

bosslobExOutiMessage

e f e e bossTobExCutStandardlnfo
‘nabling Crids | amtleader

For [ -scienc’ | gmmTrace
uzerimasePP

uzerTable

[} 1 |

€

userTable

iJuery this table

Name
userld
astring
aBeal
anlnt

ID Type

374 VARCHAR(255)
375 VARCHAR(255)
376 REAL

377 INTEGEER.

MeasurementDate 378 DATE
MeasurementTime 379 TIME

Query this table

Completato

rgmasry ck.infn.it: 5443 (5
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R-GMA Browser as Consumer

Enabling Grids for E-sciencE

©) R-GMA Browser Home Page - Mozilla Firefox

File Modifica Wisuslizza Wai  Segnalibri Strumenti 7
@ -5 - 2 & @ LI hitps:/iramasry.ct.infn.t:5443/R-GMA/ B~ @ v [CL |
b — 3
YL@ VLN CTUE Info Providers
Browser Networl: Monttoring
Service Discovery -
rementDate
M rementDate
T CTT FECM userTable
o ottt -~ WHE
JobStatusRaw FE
Hetwork CE
MetworkFile Transfer Throughput
Metwork ICTPPacketloss
HetworkOne Way[PDV Descnption of table
HMetwork B TT
MetworksE Type of query:
Eezortg%g??ﬁput O History ®@Latest O Continuous O Contimious & old
etwor] acketloss ) .
Network UDP Throughput Cuenes watt for |5 | seconds
EGMATogs
ELSService
S ervice ® e Mediator
Sevice Statys O Select producers you want to query:
Site History
Sitelnfo
o
TseCaselT _ e =
bossTobExOuthlessage httpsfrgmasrv. ot infh 1t 844 3R -G AT atestProducerServlet /778662840
e_ ee bossTobExOutStandardlnfo hittps:Hframasrv. ct infh it 844 3R - CM AL atestProducerServlet 1778662839
nabling Crids | eomteader https:/framasry. ct infh it:844 3R GMA/LatestProducerServiet 1778662658
For " -scienc’ | gmmlrace -
uzerCazePP httpsffremasrv. ot infh 1t: 344 3R -G AT atestProducerServlet J77 8662837
userTable v v
Completato ramasty,ct.infr.iti 8443 (=

EGEE-Il1 INFSO-RI-031688 23



Query from R-GMA Browser

Enabling Grids for E-sciencE

©) R-GMA Browser Home Page - Mozilla Firefox

File Modifica Wisuslizza Wai  Segnalibri Strumenti 7
@ -5 - -l %] @ || httpsiffrgmasry.ct.infn.it:3443/R-GMay B © va (IGL |
b — 3
PO\ VLN GLUE Info Providers
Browser Networl: Monttoring
Setvice Discovery .
rementDiate
M rementDate
T FEOM userTable
obllomtor A
JobStatusFaw RE antnt > 2|
Hetwork CE
MNetworkFileTransfer Throushput
MetworkICWMPPacketLoss
NetworkOne Way[PDV Descnption of table
HNetwork RTT
Hetwork 5E Type of query:
NetworkTCPThroughput O History ®@Latest O Continuous O Contimious & old
NetworkUDFPPaclketLoss ) )
Network UDP Throughput Cueries wait for |5 | seconds
EGMATogs
ELESernce )
S orvi ® TUze Mediater
ErWiCE
Sevice Statys O Select producers you want to query:
Site History
SiteInfo
o
TseCasePP o L
bossTobExOuthfessage https:/framasrv. ot infh it 844 3B -G AT ate stProducerServlet /778662540
C R | bosslobExOustndardlnfo ttps firgmastv. ot infh it: 844 3R -GMA/LatestProducerServiet 1 778662839
.nabling‘ rids grnHeader httpsffrgmasrv. ot infh 1t 844 3R -G AT atestProducerServlet /778662838
For ~-scienc’ | armTrace o
nzerCasePP https:/framastw. ot infh it 844 3B -G AT atestProducerServlet /778662837
uzerTable v v
Completata rgmasty .ct.infr.itiS443 ﬂ
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Query Results

Enabling Grids for E-sciencE

©) R-GMA Browser Home Page - Mozilla Firefox

File  Modifica Wisuslizza Wai  Segnalibri Strumenti 7
@- - - g O @ LI hitps:/framasry.ct.infn.t:5443/R-GMAY B ® v |[CL |
A1 tables - i Quer}r SELECT Uluque]DTntalCPUsStatus MeasurementDate, MeasuwrementTine FROM
R_GMA GLUE Info Providers GIIIECE ‘AEH:ERE TDtﬂlCPUS = 2
Browser Networl: Monttoring
, . Uniquell} TotalCPUs | Status MeaswrementDate | MeasurementTime
Service Discovery
OMS glite-ce.ctinfh it 211%blah-pbs-short 14 Production|2006-01-25 092722
egeel08. cnaf infh it:2 119/ blah-pbs-long |4 Production|2006-01-25 10:01:23
AppWONIT 2 o o :
o Spart egeel08. cnaf mfh 1t:2119/blah-pbs-mfinte |4 Production | 2006-01-25 10:01:23
GAMIApp Start
SleBatchTob egee(08 cnaf mfh 1t:2119/blah-pbs-short |4 Production | 2006-01-25 10:01:23
GlueBatchQueue glite-ce.ctinfh it:2119/blah-pbs-infinite |16 Production| 2006-01-25 092722
g}ﬁ:ﬁ;ﬁhg stemn feede01 pdinfn it2119/blah-phs-long |6 Production| 2006-01-25 09:36:15
GlueCEhcoessControlBase Ikcde0l pdinfiit2119/blab-phbs-short |6 Production|2006-01-25 0%:36:15
Glue CESERind Lede0l pdmfn 1:2119blabh-phs-mfite |6 Production | 2006-01-25 09:36:15
GlueChaster dlite-ce.ctinfn it2119/blah-pba-long |16 Production| 2006-01-25 09:27:22
GlueHost —
GlueHostLocalFileSystem Wutber of 9
GlueHostMetwork A dapter um Br oL fowrs.
GlueHostPooldcoount Wait for |5 : | seconds
GlueHostProcess m}
FlueHostEemoteFile Systen
GlueHostEole
Gluesd
GlueSd AccessControlBaze
GluesE
GluesEAccezsProtocol
e. ee GlueSEAccessProtocolSum
‘nabling Crids | GluesL
For “-scienct | GlueService
GlueServicebssociation v
& | il
Completato rgmasry ck.infn.it: 5443 (5
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ClE More information

Enabling Grids for E-sciencE

« R-GMA overview page.
— http://www.r-gma.orq/

« R-GMA Iin EGEE
— http://hepunx.rl.ac.uk/egee/jral-uk/

+ R-GMA command line tool
— http://hepunx.rl.ac.uk/egee/jral-uk/glite-rl/command-line.pdf

- R-GMA Browser Home Page
— https://rgmasrv.ct.infn.it:8443/R-GMA/




