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Gy What is R-GMA ?

Enabling Grids for E-sciencE

Uniform method to access and publish both
iInformation 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 arelational 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

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

Pl VIRTUAL DATABASE

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

TABLE 3, Colum defs

SQL “CREATE TABLFE”
SQL “INSERT”

TABLE 4, Colum defs

SCHEMA

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”

“=2

Cl
C2

Schemais alist 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.
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CHEE Service orientation

Enabling Grids for E-sciencE

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

Store location

« The Consumer looks up
producer URLs in the
Registry.

REGISTRY
« The Consumer contacts

the Producer to get all
the data or the Consumer Transfer Data
can listen to the N

Producer for new data. _
Lookup location




Cy Virtual database

Enabling Grids for E-sciencE

Registry
TableName URL 1

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

Value 1 Value2

Value 3 Value 4
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ec

Enabling Grids for E-sciencE

Service ServiceStatus
URIL____ [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 u
Ixshare0404 alice SE sysad@cern.ch CERN
Ixshare0404 atlas |SE sysad@cern.ch CERN

A
r“

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’)



CLEE

Enabling Grids for E-sciencE

Consumer Site Admin

Provider
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.



CEERE 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.



o

Deployment

Enabling Grids for E-sciencE

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

Centralized Registry and Schema.

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

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



X Producer Types

Enabling Grids for E-sciencE

* Primary Producer
y SO Producer »| Producer [ -
Code API Control Service C
and T Tuples
inserted v
|
tuples Tuple
Storage

« Secondary Producer
P

SELECT*I 1Tup|es

Queries
VST Producer »| Producer
Code API Control only | Service C

T Tuples

\ 4

Tuple
Storage
* On-Demand Producer
* No internal storage e l s
) Queries passed to VSIS o oducer f————| Producer [ Rueries
user COde Code API Control only Service Tuples C




G

Query Types

Enabling Grids for E-sciencE

* Latest
« History
« Static

P1

> N
TABLE 1,Produce’ P1 details

TABLE 2,Produce. P1 details

TABLE 2,Producer Pz cc. s

TABLE 2,Producer P3 details

TABLE 3,Producer P2 details

TABLE 3,Producer P1 details

TABLE 3,Producer P3 details



Cy Continuous

Enabling Grids for E-sciencE

Producer API Insert .| Producer Servlet Schema
“ " TableName TableName Column
SQL “CREATE TABLE Vael Vaes
SQL “INSERT” T
¥ Store table
TableName o
description
Value 1 Value 2
Continuous ReQIStry
TableName URL Predicate
Consumer API Query | Consumer Servlet
S |_ “SELECT" TableName
Q j Result Set Value 1 Value 2
TableName B
Value 1 Value 2
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Enabling Grids for E-sciencE

Continuous
Latest

IStor
Static

Query Types

P1

N
TABLE 1,Produce’ P1 details

TABLE 2,Produce. P1 details

TABLE 2,Producer Pz cc. s

TABLE 2,Producer P3 details

TABLE 3,Producer P2 details

TABLE 3,Producer P1 details

TABLE 3,Producer P3 details



Cy History or Latest

Enabling Grids for E-sciencE

Producer API Insert .| Producer Servlet Schema
“ " TableName TableName Column
SQL “CREATE TABLE Vael Vaes
SQL “INSERT” T
¥ Store table
TableName o
description
Value 1 Value 2
Ouery Registry
TableName URL Predicate
Consumer API Query | Consumer Servlet
S |_ “SELECT" TableName
Q j Result Set Value 1 Value 2
TableName B
Value 1 Value 2

EGEE-II INFSO-RI-031688 16



Gy Query Types

Enabling Grids for E-sciencE

Continuous -
L atest
History -—
. TABLE 1,Produce’ P1 details
Static .
TABLE 2,Produce. P1 details
TABLE 2,Producer Pz cc. s
TABLE 2,Producer P3 details
TABLE 3,Producer P2 details
Pl TABLE 3,Producer P1 details

TABLE 3,Producer P3 details

N\
s Latest-store Latest Retention Period

Continuous&History-store

History Retention Period
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GridFTP Monitoring (gridView)

Enabling Grids for E-sciencE

SA1l have written script to “tail”
FTP logs and publish via PP on @
gridFTP server nodes @

Continuous query pulls all the data

to a central location and writes to

an Oracle database for analysis
Used for Service Challenge 3 @
http://gridview.cern.ch/GRIDVIEW/

Daily Averaged Througzhput From 17710 to 2310
From CEENCI to ALL SITES
140

120 i = e

g i |- [
= - O FHEL

5 e @ Fzv
_;g; 6o L O INzP3
2 - O MGSRAL
.-E a0 B OTHERS

20 @ PIC

B RiL

0

Dates GRIDWIEW, Powered by R-GHA
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Sl Job Monitoring (L&B)

Enabling Grids for E-sciencE

 Reads L&B logs on the resource broker nodes.
* Publishes data on state of jobs

* A database secondary producer is used to aggregate
the data as well as a gridView consumer.

CMS dashboard
— http://Ixarda09.cern.ch/dashboard/request.py/jobsummary?




Sl Job Monitoring (WN)

Enabling Grids for E-sciencE

« On the WNs, the Job Wrapper (if enabled by JDL)
periodically publishes information about the state of
the process running the job and its environment.

* A database secondary producer is used to aggregate
the data.

— https:/Irgmal3.pp.rl.ac.uk:8443/R-
GMABrowser/Browser.do/queryTable?selectQueryType=latest&
duration=20&tableName=JobMonitor

=5




Cy NPM Frameworks: e2emonit

Enabling Grids for E-sciencE

Network performance
data important:

to detect and resolve
network problems.
to intelligently schedule @
Jobs based on network
load and reliability.
active measurements
between end-sites,
using tools such as

iperf,
udpmon

_ https://eqgee.epcc.ed.ac.uk:
ping. 28443/npm-dt/query.isp
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NPM Diagnostic Tool

NPH Diagnostic Tool - Mozilla Firetox i m

File Edit “iew Go Bookmarks Tools Help

ecee

NPM Diagnostic Tool nabling Crids

for E-scienc
Time Range Set
& 5“'1=|2E|05-1U-2214:3U:UU | o |End =l: |2005-1U-2414:30:UU| & Focus: |2E|E|5-1E|—2414:30:DE||
End: |2|:||35_1|:|_24 14-30:00 | Period: |7 IDEYS j Tolerance [s]: minus |1 7IE00 |plus ||:| |
Max Results
Maximum number of results |ur|bc|ur|ded |
Test Path
Source: Destination:
doe2-pos-dec — Zemonit.mrs.grid.cnrf eZemonitnesc.ed.ac.uk=> e2emonitmrs.qrid.cnrs.fr +
doe2-pos-dc.es.net J =
eZemoanit.mrs. grid.cn -
e2emonitnesc.ed ac =] ad
Choose New Source | Add Path | Delete Path | Clear All Paths |
Find Data For This Query |
Metric Set
LT |— Packet Size: |— Packets: |— Packet Gap:

INDData - = ~[| f byte | {= ~[| [= =[] | byte R
Statistic Set
Statistic: Interval:

v | No Statistics Available ~| | winutes  ~]
Miew As
" Data Tahle " Matrix * Time Plat @ Histogram
Submit Guery

Create a new guery.

You are lagged in as: Cl=alistair phipps, L=Nk 5C, OU=Edinbwgh, O=e Science, CG=UK
NPM Diagnostic Tool (1.1)@ Members of the EGEE Collaboration 2005
Email the DT administratar | Download the DT User Guide
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NPM DT Scenario - results

k:28443 - NPM Diagnostic Tool - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help #
NPM Diagnostic Tool “nabling Grids

for E-sciencE

Export As SVG

Achievable Bandwidth Source Parameters
Data from Sat Ot 22 14:01:00 BST 2005 to Mon Ot 24 13:01:01 BST 2005 tool: Ipert
drration: 50 secands
Wimztreams ;1
19}500}000 Tpbath 1z e 043576 byles
19,250,000 Destination
= Parameters
= 19,000,000 tool: Ipart
v} Nt 5 0 ek
18,750,000 amstreams ;1
‘5 oot 15 e I04EST 6 Dyes
=) 18,500,000
+ 18,250,000
=)
Z 18,000,000
=
m 17,750,000
a
o 17,500,000
S
& 17,250,000
=
= 17,000,000
16,750,000 e
16,500,000

23-0ct, 00:00 23-0ct, 12:00 24-0ct, 00:00 24-0c1, 12:0

|I eZemaonit.nesc.ed.ac.ul = eZemonit.mrs.grid.cnrs.fr, raw

Change View
" Data Tahle  Matrix & Time Plot = Histogram
Change %iew |

-
4| | »




Enabling Grids for E-sciencE

SANTA-G
Sensor

monitor

L

Register,
log file info, Sensor ID
alerts

I
I
| SANTA-G
I
I
I

Alerts

QueryEngine

Packet log
file OnDemandProducer
_———— — API
Trace Directory

PrimaryProducer
API

Sensor and
log file
information
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Intrusion Detection

SANTA-G
Viewer

Consumer

API

The Grid intrusion
detection work is now
within the Interactive
European Grid
(http://www.interactive-
grid.eu ) project, as part of
the JRA workpackage,
and is known as Active
Security
(http://www.qrid.ie/i2q)
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CGEE Service Discovery

Enabling Grids for E-sciencE

Questions to answer:
“I am at CERN, in 'dteam' VO. Where is a MyProxy server?”
glite-sd-query -t myproxy -s CERN-PROD
Service Discovery offers:
client API (library) to hide the differences
plug-in architecture to simplify dependencies
uses the subset of Glue schema as data model
simple API, no complex queries
CLI for other tools and testing
Plug-ins for:
BDII
R-GMA
MDS4 (not yet)
File (only for testing)
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Service Discovery

Enabling Grids for E-sciencE

application/
| service

| SD
lib

client machine

L - = = = = . .




TCD R-GMA related projects

Enabling Grids for E-sciencE

TCD: Trinity College Dublin

« gridFS: agrid filesystem

« InfoGrid: a grid using an information model

- Keith Rochford's work on grid service monitoring
- Adaptive eLearning: R-GMA is the first course

« Shared memory for grids (SMG)



GClG G R-GMA APls

Enabling Grids for E-sciencE

APls 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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Sl Overview of practical

Enabling Grids for E-sciencE

« 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 atable that is set up for training purposes to
produce and consume data

Now please follow the “more information” link



CG

R-GMA practical
html| page



Cy Batch Mode

Enabling Grids for E-sciencE

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

rgma -Cc <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

) raer
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Enabling Grids for E-sciencE

) R-GMA Browser Home Page - Mozilla Firefox

File Modfica Wisuslizza Wai  Segnalibri Strumenti 7

Table description

B © va [[G

A.Il. taEles
PO VN L UE Lo Providers
Browser Networl: Monttoring

Service Discovery
OIS

QE - |:> - l%l @ @ |[_| https: ffrgmasry.ct.infn.it: 8443 /R-GMAaS

(=]

Tobldonitor

TobStatusFaw

Hetwork CE

MNetworkFile Transfer Throughput

Hetwork ICWPPacketLozs

MNetwork OneWayIFDW

MetworkBTT

HetworkZE

MWetwork TCPThroughput

HWetwork TDPPacketLoss

Network UDPThroushput

B AT ogs

ELZZervce

SEMVICE

Servicestatus

Site

sitelnfo

T1

JzeCazePF

bosslobExOuthdessage

e f e e bossTobExCutStandardlnfo
‘nabling “rids grmHeader

For ~-scienc” | armTrace
userCasePP

uzerlable

[ =]

<

‘werTable

iuery this table

Name
userld
astnng
aF.eal
anlnt

ID Type

374 VARCHAR(255)
375 VARCHAR(Z55)
376 REAL

377 MTEGEE.

MeasurementDate 378 DATE
MeasurementTime 379 TIME

iZuery this table

Completato

rgmasry . chinfrib 3443 (S
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R-GMA Browser as Consumer

Enabling Grids for E-sciencE

3 R-GMA Browser Home Page - Mozilla Firefox

File Modfica Visualizza Yai  Segnalbri  Strumenti 7
(:Zl - [lr> - @ @ @ | [[] https:{irgmasry.ch.infr.it:Gd43/R-GMAY & v| © va “Q' |
L bl LR T e 3
R-GMA GLUE Info Prowders
Browser Wetwork IMonttonng
Setvice Discovery -
ementDate
CMS FEIMEN ale
T FECOM userTable
¥] ottor ”~ WHE
JobStatusFaw RE
Hetwork CE
MNetworkFileTransfer Throushput
Wetworl IChPPacketloss
NetworkOne Way[PDV Descnption of table
MNetwork RTT
MetworksE Type of query;
NetworkTCPThroughput OHistory ®@Latest © Continuens O Contimious & old
NetworkUDFPPaclketLoss ) ]
Network UDP Throughput Cueries wait for |5 | seconds
EGMATogs
ELZServce )
e ®Tse Mediator
Etvice
ServiceStatus O Select producers you warnt to query:
Site History
SiteInfo
o
TseCaszelT _ e =
bossTobExOuthlessage httpafrgmasrv. ot infh it 344 3R -GM AT atestProducerServlet 7778662540
e_ ee bossJobExOutStandardlnfo https:framasrv. ot infi it 844 3B -GMALatestProducerServlet 778662839
-nabling “-rids grmbeader https:framasry. ct infi it 844 3R -G AL atestProducerServlet 1778662838
For ©-scienc’ | gmmTrace "
userCasePT hitps:ffrgmasrv. ct.infh 1844 3B -G AT atestProducerServlet 1778662837
userTable v v
Completato rgmasty.ck.infr. it G443 ﬂ
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Query from R-GMA Browser
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3 R-GMA Browser Home Page - Mozilla Firefox

File Modfica Visualizza Yai  Segnalbri  Strumenti 7
(:Zl - [lr> - @ @ @ | [[] https:{irgmasry.ch.infr.it:Gd43/R-GMAY & v| © va “Q' |
Al b T L R T =7 3
R-GMA GLUE Info Prowders
Browser Wetwork IMonttonng
Setvice Discovery -
ementDate
. rementDate
T FEOM userTable
obllomtor — |
JobStatusFaw RE antnt > 2|
Hetwork CE
MNetworkFileTransfer Throushput
MNetwork ICIWPPacketLoss
NetworkOne Way[PDV Descnption of table
Hetwork BTT
MetworksE Type of query:
NetworlkTCPThroughput OHistory ®@Latest © Continuens O Contimious & old
MNetworkl UDPPacketLoss ) )
Network UDP Throughput Cuenes wat for |5 | seconds
EGMATogs
ELSService
S ervice ®Tse Mediator
S erviceStatus O Select preducers you want to query:
Site History
SiteInfo
o
TzeCazePP o 5
bossTobExOuthlessage httpzifrgmasre. ot infh 1844 3F -G AT atestProducer Zervlet 1778662 540
e_ ee bossJobExOuiStandardlnfo https:ffrgmase. ot infi it 844 3R-GMALatestProducerServlet 1778662830
.nabling_ rids grmHeader httpsramasr. ot infh it 844 3R -G AT atestProducerServlet [ 7786625838
For ~-scienc’ | zmTrace "y
uzerCazePT httpsframasrv. ot mfh 1t 844 3R -G AT atestProducerServlet [ 778662837
userTable v v
Completato ramasty, ctinfr.itE443 (5
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Query Results
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©3 R-GMA Browser Home Page - Mozilla Firefox

File  Modifica Visuslizza Wai  Segnalibri Strumenki 7
<:E| - [lr> - @ @ @ | [} https:{irgmasry.ch.infr.it:Gd43/R-GMAY & v| B va “Q' |
Al tables - " Query SELECT Umque]DTutalCPUsStatus MeaswrementDate, MeaswementTune FROM
R_GMA GLIE Info Providers GlueCE WHERE TotalCPUs = 2
Browser Wetwork IMonttonng
, i UnigqueIl} TotalCPUs | Status MeasurementDate | MeasurementTime
=ervice Discovery
CME ghte-ce. ctinth it:2119%blah-pbs-short 16 Production|2006-01-25 092722
egee(08. cnaf infh it:211%9/blah-pbs-long |4 Production|2006-01-25 10:01:23
Appl{ONTT e — . .
o Start egee(08. cnaf infh it:2 119/ blah-pbs-infinite |4 Production|2006-01-25 10:01:23
GAMTApp Start
SlueBatchTob egeel08 cnal mfh 1t:2119blah-pbs-short |4 Production |2006-01-25 10:01:23
GlueBatchQueue glite-ce.ct.infn it:211%/blah-pbs-infinite |16 Production | 2006-01-25 09:27.22
gﬁ:ga;hs stem Ixcde0l.pd.infhit2119/blah-pbs-long |6 Production|2006-01-25 09:36:15
ChueCEhcoessontrolB ase Lede0l pdinfiit 21 19blah-pbs-short & Production|2006-01-25 09:36:15
GlueCESERind Lede0l pdmfh 121 1%blab-pbs-mfite |6 Production|2006-01-25 09:36:15
SlueChaster dlite-ce ot inf it 2119/ blah-phs-long |16 Produstion| 2006-01-25 092722
GlueHost -
GlueHostLocalFileSystem Wutmber of 9
GlueHostMNetworl b dapter um BT oL rows.
GlueHostP ooldcoount Wait for |5 : seconds
GlueHostProcess [M
GlueHostEemoteFile Systen
GlueHostEele
Gluesh
GhueSAAccessControlBase
GluesE
GlueSEAccessProtocol
e. ee GhueSEAccessProtocolSum
‘nabling Crids | GluesL
For “-scienct | Glue3Service
GlueServiceAssociation v
< | >
Completato rgmasry . chainfrib 3443 (S
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- More information

Enabling Grids for E-sciencE

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

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

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

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




