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Cy Introduction to R-GMA

Enabling Gridsfor E-sciencE

 (R-GMA) Relational Grid Monitoring Architecture

is an implementation of the Grid Monitoring
Architecture (GMA), which models the informations
of a Grid as a set of

— Producers (who provide informations);
— Consumers (Who request informations);

— Registry (which regulate the comunication
between Consumers and Producers);

« Datais viewed as a table.
« Each entry is a row (tuple). [ Name
 Uses a query languages based on a subset of SQL.

ID birth Group
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Enabling Gridsfor E-sciencE

« The Producer stores its
information in the Registry.

« The Consumer can query the
Registry to find out what type of
information is available and locate
the best producers that provide
such information (mediation).

e Once a Consumer has this

Registry

information it can contact the
Producer to get all the data.

Producer

« The Registry contains, for each
table, a list of producers who have
offered to publish rows for it.

INFSO-RI-508833

Consumer
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Overview

Enabling Gridsfor E-sciencE
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Cy R-GMA Virtual Database

Enabling Gridsfor E-sciencE

R-GMA collect the informations resources of aVO in a
virtual databases containing a set of tables.

The Schema contains the name and the definition of all
the virtual tables for each VO.

It is implemented as a database.

Secondary Prod noer

Primary Producer P2 Om=—demand Irodweer
1 P3
\ | /
. Table 1, Poduocer P odets =
Iahla 2
Table 2, Poducer P11 deiai l=
Table 1. Column defs Table 2, Producer P2 details
Tahle 2. Column defs \\ Table 2. Producer P2 details
Table 3. Calumn defz Terbles - -
—_— wirized iables Fable 3, Producer P2 deta 1=
S chenis twiples J Tabla 3, Producor P4 dotsils
Regisiry
C1 GESATY
Consumer 2 Consumer

INESO-RI-508833 Retreat between GILDA and ESR VO on gL ite - Bratislava, 27-30.06.2005 6



G

Enabling Gridsfor E-sciencE

R-GMA In-depth
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C Producer Types.

Enabling Gridsfor E-sciencE

There are two class of producers:
Primary & Secondary Producers.

..and three different types of query:
Continuos.

All the new tuples that matching the query are
automatically sent to the Consumer as soon as
they are available.

Latest.

Only the latest tuple which representing the
“current state” are returned.

History.

All the tuples which matching the query are
returned.

INESO-RI-508833 Retreat between GILDA and ESR VO on gL ite - Bratislava, 27-30.06.2005 8



CHEE Primary Producer (1)

Enabling Gridsfor E-sciencE

In a Primary Producer, the user code periodically
inserts tuples into Storage maintained by the Primary

Producer itself.
The Producer Service answers Consumer queries
from this Storage.

The Producer Service is a process running on a server
on behalf of the user code.

Queries
User Cade | Producer | " Producer [ - LOnsumers
AM Control and Sy i N
inserted tuples luples
Primary Producer L T
Tuple
Sarage
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Primary Producer (2)

Enabling Gridsfor E-sciencE

A Primary Producer Resource (PPR) is created when a
user calls the method createPrimaryProducer of
Primary Producer Factory Service.

Each PPR has a Termination Interval that is a time
interval within the user must contact with the
Producer Service in order to keep the resource alive
and maintain its entry in the Registry.

The Termination Interval is set by user when the
resource is created and can be subsequently changed
by calling the method setTerminationinterval.

The resource is destroyed after the user sends a close
or destroy request or when has expired its
Termination Interval without any contact from the
user.
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C Secondary Producer

Enabling Gridsfor E-sciencE

The Secondary Producer populates its Storage with
the tuples come from other producers running its own
queries.

The Secondary Producer answers Consumer queries
as well as the Primary Producer does.

(hher

Producers
SELECT * r J Tupks

o

Lueries

il

User Code | Producer
AP Control only

Producer
Service

L OMSLITIETS

Tuples

Secondary Producer L 1
Tuple

Hlarage
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CGRE Consumers (1)

Enabling Gridsfor E-sciencE

In R-GMA each Consumers represents a single SQL
SELECT statement request.

The request is initiated by the user code but the
Consumer Service carried out all the work on its

behalf.
The query is first passed to the Registry to identify

which producers must be contacted to get an answer,
then it is passed to each relevant producer to obtain

the tuples. esisty

Servioe

CQuery Tl List of producers
Query Query

. . L - -
Uzer Code | Consumar |, CONsSUmer | g Producaers
API Bervice

Tuples Tuples

l 1
Consumer

Tuple
Storage
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C Consumers (2)

Enabling Gridsfor E-sciencE

A new Consumer Resource is created when a user
calls the Consumer Factory Service’s
createConsumer methos.

Each Consumer Resource has a Termination Interval
that is a time interval within the user must contact the
Consumer Service in order to keep the resource alive
and maintain its entry in the Registry.

The Termination Interval is set by user when the
resource is created and can be subsequently changed
by calling the method setTerminationinterval.

The resource is destroyed after the user sends a close
or destroy request, or has expired the Termination
Interval without any contact from the user.
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G CGG

The Registry provides the resource discovery
mechanism for R-GMA

It allows producers to announce their ability to publish
rows to a virtual table;

It allows consumers to find producers which can answer
their queries.

The Registry is essentially a database which contains,

for each VO, a list of publisher who are available to
publish tuples.

Each Producer entry in the Registry has a termination
time after which the entry will be unregistered.

Registry

Enabling Gridsfor E-sciencE
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Gy Security

Enabling Gridsfor E-sciencE

Security is available in R-GMA
Uses https instead of http.
Authentication via Grid Certificates.
Authorization will be coming soon.
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Enabling Gridsfor E-sciencE

Using R-GMA.
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C The R-GMA Browser

Enabling Gridsfor E-sciencE

The easiest way to try out R-GMA.
It is installed on the machine running the Registry and Schema:

Using the Browser you can do the following.
Browse the tables in the schema.
Look at the table definitions.
See all the available producers for a table.
Query a table.
Query only selected producers.
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The R-GMA Browser (ll)

Enabling Gridsfor E-sciencE

All tables
| : 30 "l EDG info Providers SELECT [Status -
& WorstResponseTime
Browser Network Monitoring EstimatedResponseTime
- CMS FreeCpus -
Priority [+]
Home - | FROM GlueCE
ArchiverTestTable A
WHERE

ComputingElementQueune
Declarable TestTable

GAMIAppStart
GkRecords Query

GlueBatchlob || Deescription of table
GlueBatchQueue v
GlueBatchSystem Type of query:

SHoeH " History @ Latest ¢ Continuous ¢ Continuous & old
GlueCEA ceessControlBaseRule

GlueCESEBind
GlueCluster

GlueHost
GlueHostLocalFileSystem

GlueHostNetwork Adapter
GlueHostPoolAccount History

GlueHostProcess ™ hupfxnl 191 .cem.ch:8080/R-GMA/DBProducerServlet 1368781140
GlueHostRemoteFileSystem

GlueHostRole

Queries wait for |5 seconds

* Use Mediator
" Select producers you want to query:

GluesA
GlueSAAccessControlBaseRule [ hitp:#mon001.m45.ihep.su:8080/R-GMA/LatestProducerServet 2101942584
GlueSE

GlueSEA cersPiotocel [~ hitp:/lxn1191.cern.ch:8080/R-GMA/LatestProducerServlet 1060597273

GlueSEA ccessProtocolSupportedSe [T http:ilegmon01.gridpp.rl.ac.uk:8080/R-GMA/LatestProducerServlet 1372550532
GlueSL

GlueService
GlueServiceAccessControlRule
GlueSubCluster
GlueSubClusterSoftwareRunTimeE

Continuous
[T http:/fi2mon02.physics.ox.ac.uk:8080/R-GMA/StreamProducerServlet 744237223
[T http:fleg-se.ecm.ub.es:B080/R-GMA/StreamProducerServlet /38509328

e ee %knpc e | [ hip://dgbdii0.icepp.jp:8080/R-GMA/StreamProducerServlet /686274683
-
-
=

Fg?b“"é%ie;igs GocMaintenance_v0_| hitp://1xb2059.cern.ch:8080/R-GMA /StreamProducerServet 1287158431
GoclNode 0.1 http:/fse_ui.savba.sk:3080/R-GMA/StreamProducerServlet 1637339420

GocSite vl 1 |
| it Lae S 2 ALANMN 3 20 LOAGAM MAXAA Lo T oA O e ££0NI 0D
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The R-GMA Browser (llI)

Enabling Gridsfor E-sciencE

All tables Query: SELECT UniquelD, FreeCpus FROM GlueCE
R-GMA EDG Info Providers UniquelD FreeCpus
Browser Network Monitoring ce32.hep.ntua.gr:21 19jobmanager-lcgpbs-see 8
€MS ce32.hep.ntua.gr:21 19jobmanager-lcgpbs-esr 8
mub.matrix.sara.nl:2119/jobmanager-pbs-astrop 42
ArchiverTestTable - epgee|.ph.bham.ac.uk:211%jobmanager-lcgpbs-alice 26
ComputingElementQueue =
DeclarableTesTable epgeel.ph.bham.ac.uk:2119/jobmanager-lcgpbs-lhch 26
GAMIAppStart marseillece01.mrs. grid.cnrs.fr:2119/jobmanager-pbs-esr 24
GkRecords mub.matrix.sara.nl:2119%jobmanager-pbs-emutd 42
% ;:: - s mub.matrix.sara.nl:2119/jobmanager-pbs-esr 42
GlueBatchiSystem mué.matrix.sara.nl:2119/jobmanager-pbs-nadc 42
GlueCE |mué.nmtrix.sam.nl:2 119/jobmanager-pbs-nct |42
Findihs ccelss(jommiBaseRule |120602.physics.ox.ac.nk:21 19/jobmanager-legpbs-cdf |42
GlueCESEBind : &
Ciluelster |lxb201 8.cern.ch:2119/jobmanager-legpbs-dteam |{}
GlueHost ce32.hep.ntua.gr:21 19/jobmanager-lcgpbs-cms 8
GlueHosilocalFileSystem cmslegee.fnal. gov:21 19jobmanager-lcgcondor-atlas 127
GlueHostNetwork Adapter = = =
EilucHosPool kot cmslegee.fnal. gov:2119/jobmanager-lcgcondor-cms 127
GlueHostProcess cmslegee.fnal. gov:2119jobmanager-lcgcondor-dteam 128
GlueHosRemateFileSystem ce.phy.bg.ac.yu:2119/jobmanager-legpbs-dteam 23
W marseillece01.mrs.grid.cnrs.fr:2 1 19/jobmanager-pbs-dteam 24
GlueSAA coessControlBaseRule marseillece0 1. mrs. grid.cnrs.fr:2 1 19/jobmanager-pbs-biomed 24
GlueSE leg-ce.ecm.ub.es:21 19/jobmanager-pbs-dteam 35
St ce.ui.savba.sk:2119/jobmanager-pbs-atlas 22
GlueSEAccessProtocolSupportedSe
GlueSL ce.ui.savba.sk:2119/jobmanager-pbs-alice 22
GlueService ce.ui.savba.sk:211%jobmanager-pbs-dteam 22
GlueServiceAccessControlRule ce.ui.savba.sk:2119/jobmanager-pbs-esr 22
GlueSubCluster | m . de 21 LOF )
GlueSubClusterSoftwareRunTimeE cg-pridice-op tak dei 21 O jobmpma ger phapuo short
e e e GlueVO leg-gridka-ce.fzk.de:2119/jobmanager-pbspro-long 29
. = Gocl.ookupCountries v0 1 |lc g-gridka-ce.fzk.de:21 19/jobmanager-pbspro-default |29
“nabling 3 rds | GocMaintenance_v0 1 ; : -
For [ -scienc GocNode v0. 1 || cg-gridka-ce.fzk.de:21 19%jobmanager-pbspro-opt32 |29
ite_v() 1 ~] |I cg-gridka-ce.fzk.de:2119/jobmanager-pbspro-magic |29

‘ eI U3

o w4 maann s f [an
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C The R-GMA client CL|

Enabling Gridsfor E-sciencE

R-GMA has a command line interface.
This interface has a similar look an feel to the MySQL DB.

To start the R-GMA command line tool, run the following
command: $SRGMA_HOME/bin/rgma

On startup you should receive the following message:

Welcocme to the B-GMA virtual database for Virtual Organisations.
You are connected to the R-GMR reqgistry service at

http://<registry-host>:B080/R-GMA/ReglistryServiet

Type "help"™ for a list of commands.
rqma
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The R-GMA client CLI (II)

Enabling Gridsfor E-sciencE

Summary of commands:

help [xcommand>]

Information (general or about command)

exit / quit

Exit the R-GMA command line

show [tables | producers of <table> ...]

Show the tables in the schema, the
producers of a given table...

describe <table>

Show column names and types for <table>

SQL select

Query R-GMA

set query latest | continuous | historical

Set type of query

SQL insert

Insert tuple into the primary producer

Secondaryproducer <table>

Declare table to be consumed and
republished by secondary producer

set [secondary]producer
latest | continuous | historical

Set supported type for the producer or the
secondary producer

set [timeout | maxage] <timeout> [<units>]

Set timeout for queries or maximum age of
tuples to return

INFSO-RI-508833
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C R-GMA APIs

Enabling Gridsfor 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, time outs...
Retrieving tuples, inserting data

You can create your own Producer or Consumer.

Documentation exists for all APIs.
Read the documentation!!
Example code is in the documentation.
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G CGG

Enabling Gridsfor E-sciencE

R-GMA overview page.

R-GMA in EGEE

R-GMA Documenation
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