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SIS Outline

Enabling Grids for E-sciencE

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

- Schema, Registry, Producer(s) and Consumer(s)

- Query and Storage Types

- R-GMA Browser

» References



Cy Introduction to R-GMA

Enabling Grids for E-sciencE

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

Based on the Grid Monitoring Architecture (GMA) endorsed by
the Global Grid Forum (GGF).

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

Producer for new data.

Lookup location




R-GMA within testbeds




CICICJCIR-GMA: Schema-Registry-Mediator
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SCHEMA : it holds the
names and definitions of all
R-GMA Server of the tables in the virtual
database, and their

authorization rules.
TABLE 1,Producer P1 details

TABLE 2,Producer P1 details

TABLE 2,Producer P2 details REGISTRY: It holds the
TABLE 2,Producer P3 details details of all producers that
TABLE 3,Producer P2 details are publlshlng 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.

SCHEMA

MEDIATOR: a set of rules for
deciding which data
providers to contact for any
given query.




R-GMA: Producer-Consumer
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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.

R-GMA Server

Pl TABLE 1,Producer P1 details
TABLE 2,Producer P1 details Cl
SQL “INSERT” TABLE 2,Producer P2 details
TABLE 2,Producer P3 details ﬁ
b TABLE 3,Producer P2 details
P2 SQL “SELECT”
SCHEMA TABLE 3,Producer P1 details

TABLE 3,Producer P3 details

P3 REGISTRY C2

Consumer: represents a single SQL SELECT query on the virtual database. The
qguery 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
guery directly to each of them, to obtain the answer tuples.




Producer Types
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* Primary Producer Queries
G-I Producer ———| Producer
Code API Control Service C
and ’'y Tuples
inserted \ 4
tuples
Tuple
Storage
« Secondary Producer
SELECT*1 lTUDIeS
ueries
VSO b oducer —— | Producer e —
Code API Control only | Service - C
T uples
Tuple
Storage
« On-Demand Producer
Queries l Tuples
_ Queries
VSISTON Producer »| Producer |
Code API Control only | Service > C
Tuples




G Query and Storage Types
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Continuous: as soon as new data becomes P1
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 ociaiis

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

Tuple-store can be in Memory or Database [ TBLE 3Producer P 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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Continuous
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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
Continuous ReQIStry
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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History or Latest
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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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G GG https://rgmasrv.ct.infn.it:8443/R-GMA
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[® R-GMA Browser Home Page - Mozilla
. File Edit Yiew Go Bookmarks Tools ‘Window Help

| @a e @ @ |% https:firgmasry .ck.infr.it:E443IR-GMA] | | Go | QSearch éza

+ M Home | CJBookmarks S wWebmail S Missioni S Offerte S Ordini %% Fastweb %% Mozila.org

Al takles A | Cuery: SELECT Name, Endpomt, Type, MajorVersion, MinorVersion, PatchVersion,
R-GMA GLUE Tnfo Providers Site Name, WSDL, Semantics, MeasurementDate, MeasurementTime FROM Service
Browser [REnSraymee Mame Endpoint

Service Discovery |https:s‘frgmasrv. ot infh 1844 3R - Gh A ArchiverServlet |https:ffrgmasrv. ct.infi it 844 5F -GM

ChE = |https:s’frgmasrv. ct.mfh 1t:344 3B -G A/ Consumer Servlet |https:ffrgmasrv.ct.inﬁl.it:8443fR—GM

LTRSS |https:ﬂrgmasrv. ct.infh 1t 344 3 - GMADEProducerServlet |https:ffrgmasrv. ct.infh it: 844 3/F -G

GlueSd A ccessContralBaseRule — —

ChiesE hitpsiftgmasry. ot mfn it:2344 3R -GMABrowserServlet hitpz:irgmasrv. ot.anfh. it 544 3/F -G

GlueSEAccessProtocol hitpaiftgmasty. ot infh 844 3R - GRA/SchemaServlet http s:irgmasrw ctanfh it 844 3F -G

GlueSEAccessProtocolSupportedsec hitps/fromasre. ot infh 344 3R -G AL atestProducerServlet | |https/fromasrv ot infh it: 344 3R -GM

GluesL
GlEZSemice httpsfromasty. ctanfh it 844 3R -G A/ Canonical Pro ducerServiet https firgmastw. ct.infh it 844 3F -G

ClueServce AccezsontralBule hitpaiiftgmasry. ot mfh it:844 3R -G A StreamProducerServlet | |httpedrgmasre. ot infh it 844 3/ -G
Gluesub Cluster hitps /frgmasry. ct.infi it 844 3R -GMAR egistryServlet hitps firgmasry. ot infi it:B44 3R -G

giue;s;gClusterSoPcwareRunTuneEnm |g]ite -th.ctinfiit Logong Booklkeeping Server ‘http Aighte-rb. ot mfn i TB/LE Server
e

JobMontor
NetworkFileTransfer Throughput Humber of rows: 10
MNetworl IChFPPacketlLoss
MNetworlc OneWay[PDW
MetworkETT

Networle TCPThroughput
MNetworkUDPPacketLoss
NetworkTDPThroushput
Setvice
Serrcedssociation

e ee SernceData

nabling Crids | Eervicestatus
For “-scienct | =ite
UserTable

[ T 4] ]
Crone by
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Security: Requirements
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Consumer users: want to be able to run queries
on IS of any VO they belong. /% %

Producer Consumer

Producer users: want to be able to publish data to
the IS of one or more VOs.

Site administrators: want to control who creates
R-GMA services on their systems and which
services are run.

VO Site
Admin

Virtual Organizations: want to control who can
add virtual tables to their schema and who can
remove them.



- Security: Solution
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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: it must be mutual. It can be implicit or explict.



CC

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

R-GMA documentation in EGEE
— http://hepunx.rl.ac.uk/egee/jral-uk/

R-GMA browser in GILDA
— https://rgmasrv.ct.infn.it:8443/R-GMA




