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Features of a grid information 
sy stem
� Provides information on both:

� The Grid itself

� Mainly for the middleware packages

� T he u ser may q u ery it to u nderstand the statu s of the G rid

� Grid a p p lic a tio n s

� F or u sers

� F l ex ibl e infrastru c tu re 

� A b le to  c o p e w ith n o des in  a  distrib u ted en v iro n m en t w ith a n  u n relia b le 
n etw o rk

� D y n a m ic  a dditio n  a n d deletio n  o f in fo rm a tio n  p ro du c ers

� S ec u rity  sy stem  a b le to  a ddress the a c c ess to  in fo rm a tio n  a t a  fin e lev el o f 
g ra n u la rity

� A llo w  n ew  da ta  ty p es to  b e defin ed

� S c a lea b le

� Go o d p erfo rm a n c e

� S ta n da rds b a sed
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GMA

�From GGF

� V e ry  s i mp l e  mod e l

� D oe s  n ot  d e f i n e :

� Data model

� Data tr an s f er  mec h an i s m

� R eg i s tr y  i mp lemen tati on
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location
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R- G M A

� Use the GMA from GGF

� A rel a ti on a l  i mp l emen ta ti on

� Powerful data model and 

q uery  lang uag e

� All data modelled as tables

� S Q L  c an  ex p r ess most 
q u er i es i n  on e ex p r essi on

� Ap p l i ed  to b oth i n forma ti on  

a n d  mon i tori n g

� C rea tes i mp ressi on  tha t y ou  

ha v e on e R D B MS  p er V O
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Relational Data Model in R-G MA

� Not a  g e n e r a l  d i s tr i b u te d  R D B M S  s y s te m ,  b u t a  w a y  to u s e  
th e  r e l a ti on a l  m od e l  i n  a  d i s tr i b u te d  e n v i r on m e n t w h e r e  
g l ob a l  c on s i s te n c y  i s  n ot i m p or ta n t

� P r od u c e r s  a n n ou n c e : S Q L  “ C R E A T E  T A B L E ”
p u b l i s h : S Q L  “ I NS E R T ”

� C on s u m e r s c ol l e c t: S Q L  “ S E L E C T ”  

� S om e  p r od u c e r s ,  th e  R e g i s tr y  a n d  S c h e m a  m a k e  u s e  of  
R D B M S  a s  a p p r op r i a te  – b u t w h a t i s  c e n tr a l  i s  th e  r e l a ti on a l  
m od e l
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Data Transfer: Producer ➨➨➨➨ C onsum er

�Consumer can issue one-of f  q ueries

� Similar to normal database query

�Consumer can al so st art  a cont inuous q uery

� R equests all data p ublish ed w h ic h  matc h es th e query

� As data matching the query is produced it is streamed to the 

C onsumer

� C an b e seen as an al ert mechanism
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3 Kinds of Query

Tuple Tuple Tuple Tuple Tuple

StreamProducer

DataBaseProducer

LatestProducer

Tuple
Tuple
Tuple
Tuple
Tuple

Tuple

Tuple
Tuple
Tuple

Tuple
Tuple Tuple Tuple

Tuple Tuple Tuple

Tuple Tuple Tuple

Tuple Tuple Tuple

Continuous Queries

History Query

Latest Queries

Tuple

Tuple

insert select
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Producers

� StreamProducer – Sup p orts  C on ti n uous Q ueri es

� In memory data structure

� C an def i ne mi ni mum retenti on p eri od

� R es i l i en tStreamProducer – Sup p orts  C on ti n uous Q ueri es

� L i k e th e S treamP roducer b ut w on’ t l ose data i f  system crash es

� S o sl i g h tl y sl ow er

� D ataB as eProducer – Sup p orts  H i s tory Q ueri es

� Inf ormati on not l ost

� S up p orts j oi ns 

� C l ean up  strateg y 

� L ates tProducer – Sup p orts  L ates t Q ueri es

� J ust h ol ds th e l atest i nf ormati on f or any “ p ri maryi sh ”  k ey

� S up p orts j oi ns

� C an on i cal Producer – Sup p orts  an y th i n g

� O f f ers “ anyth i ng ”  as rel ati ons

� U ser h as to w ri te code to h andl e S Q L  etc.
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Registry and Schema

� Registry has two main 

tab l es:

� Producer

� Table name 

� P r ed i c at e

� L o c at i o n

� C on s um er

� Q u er y

� L o c at i o n

� S c hema hol d s d esc rip tion 

of  tab l es

� C ol um n  n a m es  a n d t y p es  

of  ea ch  t a b l e

� Registry p red ic ate d ef ines 

su b set of  “ gl ob al ”  tab l e

Producer

Consumer

Registry

Store 
location

Looku
p 

loca
tio

n

execute 
or 

stream

Schema

Store table 
description
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Contributions to the “global” table

TimestampL o adF ac il ityS ite C o u n tr y

C P U L o ad  ( G l o b al  S c h ema)

190555110220020. 6C D FC E R NC H

190556 110220021. 6A T L A SC E R NC H

C P U L o a d  ( P r o d u c e r  3 )

190557 110220020. 3C D FR A LU K

190556 110220021. 6A T L A SR A LU K

C P U L o a d   ( P r o d u c e r  1)

190556 110220020. 5A L I C EG L AU K

190558 110220020. 4C D FG L AU K

C P U L o a d  ( P r o d u c e r  2)

WHERE 
country = ’UK’ 
AND site = 
’RAL’

WHERE 
country = ’CH’ 
AND site = 
’CERN’

1 9 0 5 5 7 1 1 0 2 2 0 0 20 . 3C D FR A LU K

1 9 0 5 5 6 1 1 0 2 2 0 0 21 . 6A TL A SR A LU K

TimestampL o adF ac il ityS ite C o u n tr y

C P U L o ad  ( G l o b al  S c h ema)

1 9 0 5 5 6 1 1 0 2 2 0 0 20 . 5A L I C EG L AU K

1 9 0 5 5 8 1 1 0 2 2 0 0 20 . 4C D FG L AU K

1 9 0 5 5 7 1 1 0 2 2 0 0 20 . 3C D FR A LU K

1 9 0 5 5 6 1 1 0 2 2 0 0 21 . 6A TL A SR A LU K

TimestampL o adF ac il ityS ite C o u n tr y

C P U L o ad  ( G l o b al  S c h ema)

1 9 0 5 5 6 1 1 0 2 2 0 0 20 . 5A L I C EG L AU K

1 9 0 5 5 8 1 1 0 2 2 0 0 20 . 4C D FG L AU K

1 9 0 5 5 7 1 1 0 2 2 0 0 20 . 3C D FR A LU K

1 9 0 5 5 6 1 1 0 2 2 0 0 21 . 6A TL A SR A LU K

TimestampL o adF ac il ityS ite C o u n tr y

1 9 0 5 5 6 1 1 0 2 2 0 0 20 . 9A L I C EC E R NC H

1 9 0 5 5 5 1 1 0 2 2 0 0 20 . 6C D FC E R NC H

C P U L o ad  ( G l o b al  S c h ema)
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Mediator

�Queries posed against a virtual data base

� T h e M ediator m ust:

� find the right Producers

� com b ine inform a tion from  them

� H idden c om ponent – but vital to R - G M A

� W ill eventually  support f ull distributed q ueries but f or now  w ill 
only  m erge inf orm ation f rom  m ultiple produc ers f or q ueries on 
one table or over m ultiple tables f rom  one produc er
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Queries over “global” table – m ergin g stream s

TimestampL o adF ac il ityS ite C o u n tr y

C P U L o ad  ( C o n su mer )

190555110220020. 6C D FC E R NC H

190556 110220021. 6A T L A SC E R NC H

C P U L o a d  ( P r o d u c e r  3 )

190557 110220020. 3C D FR A LU K

190556 110220021. 6A T L A SR A LU K

C P U L o a d   ( P r o d u c e r  1)

190556 110220020. 5A L I C EG L AU K

190558 110220020. 4C D FG L AU K

C P U L o a d  ( P r o d u c e r  2)

1 9 0 5 5 7 1 1 0 2 2 0 0 20 . 3C D FR A LU K

1 9 0 5 5 6 1 1 0 2 2 0 0 21 . 6A TL A SR A LU K

TimestampL o adF ac il ityS ite C o u n tr y

C P U L o ad  ( C o n su mer )

1 9 0 5 5 6 1 1 0 2 2 0 0 20 . 5A L I C EG L AU K

1 9 0 5 5 8 1 1 0 2 2 0 0 20 . 4C D FG L AU K

1 9 0 5 5 7 1 1 0 2 2 0 0 20 . 3C D FR A LU K

1 9 0 5 5 6 1 1 0 2 2 0 0 21 . 6A TL A SR A LU K

TimestampL o adF ac il ityS ite C o u n tr y

C P U L o ad  ( C o n su mer )

Mediator handles merging 
inf ormation f rom mu ltip le 
p rodu c ers f or q u eries on 
one tab le

SELECT * from CPULoad WHERE country = ’UK’
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Service/ServiceSt a t u s ( L a t es t  P ro d u cer)

Queries over “global” table – j oin in g tables

…………R A Ls y s a d @ r l . a c . u kS Ec m sg p p s e 0 2

…

…

…

…

s ecu re

…

…

…

…

m a j o rV ers io n

…

…

…

…

m in o rV ers io n

l x s h a r e 0 4 0 4

l x s h a r e 0 4 0 4

g p p s e 0 1

g p p s e 0 1

U R I

a t l a s

a l i c e

a t l a s

a l i c e

V O

S E

S E

S E

S E

t y p e

s y s a d @ c e r n . c h

s y s a d @ c e r n . c h

s y s a d @ r l . a c . u k

s y s a d @ r l . a c . u k

em a il C o n t a ct

C E R N

C E R N

R A L

R A L

s it e

…

…

…

…

p a t ch V ers io n

Service

S E  i s  r u n n i n gyS Ea t l a sl x s h a r e 0 4 0 4

S E  i s  r u n n i n gyS Ea l i c eg p p s e 0 1

l x s h a r e 0 4 0 4

g p p s e 0 2

g p p s e 0 1

U R I

a l i c e

c m s

a t l a s

V O

S E

S E

S E

t y p e

y

n

y

u p

S E  i s  r u n n i n g

S E  E R R O R  1 0 1

S E  i s  r u n n i n g

s t a t u s

ServiceSt a t u s

Service/ServiceSt a t u s

( C o n s u m er)

em a il C o n t a ct  U R I

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

Service/ServiceSt a t u s

( C o n s u m er)

sysad@rl.ac.ukgppse02

em a il C o n t a ct  U R I

s y s a d @ r l . a c . u kS Ec m sg p p s e 0 2

nS Ec m sg p p s e 0 2
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Archiver (Re-p u b l is her)

�It is a combined Consumer-P roducer

� Follows the GMA concept but packaged for ease of use

� Y ou j ust h av e to tel l  it w h at to col l ect and it does so on y our 
beh al f

� R e-p ubl ish es to any k ind of  “ Insertabl e”  ( i. e.  not to th e 
Canonical P roducer)

� C an support j oi ns i f archi v i ng to a D ataB aseP roducer or a 

L atestP roducer
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Topologies

�Normally publish via a 
S t re amP rod uc e r 

� A rc hive rs      
in st an t iat e d  w it h a 
P rod uc e r an d  a 
P re d ic at e .  

� May re- p u b l i s h  v i a:

� StreamProducer

� L ates tProducer

� D ataB as eProducer

� M ust  avoid  c yc le s in  
t he  c on n e c t ion s – i. e .  
must  be  a D A G .

A  SP A  LP

SP

SP

SP

SP

A  SP A  
DBP

SP

A

LP

DBP
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Topology for EDG

Computing
Element

SP

Storage
Element

SP

Computing
Element

SP

Storage
Element

SP

Mon Box

Mon Box

Servlets

Information
Catalogue

Registry Work Load
Management

R-GMA
Client
Consumer

GOUT

A  
LPServlets

LDAP

Servlets
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APIs

� Exist in Java, C++, C, Python and Pe r l

� C, Python and Pe r l  f ol l ow  an ob j e c t b ase d styl e  r e f l e c ting  the  Java and C++ A PI s

Java
myProducer = new StreamProducer(); 

C++ 
myProducer= new edg::info::StreamProducer(); 

C
myProducer = StreamProducer_new();

Perl 
$myProducer = rgmainfo::StreamProducer_new(); 

Python
myProducer = rgmainfo.StreamProducer_new()
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R- G M A  T o o l s

� R- G M A  B r o w s e r

� Application dynamically generating web pages

� S u pports pre- def ined and u ser- def ined q u eries

� R- G M A  C L I  ( e d g - r g m a )

� C ommand L ine I nterf ace ( similar to M yS Q L )

� S u pports single q u ery and interactiv e modes

� C an perf orm simple operations with  C onsu mers,  

P rodu cers and Arch iv ers

� P u l s e

� R- G M A J av a client- based G U I

� S u pports streaming and simple graph ical displays
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edg- r gm a

�show tables

� d esc r i be S er v i c e

�show p r od u c er s of  S er v i c e

� latest selec t *  f r om  S er v i c e

�old  c on ti n u ou s selec t *  f r om  S er v i c e



EU DataGrid: Information and Monitoring 22

edg- r gm a  – E x a m p l e

. / edg- r gma \

- c " t i meout  0. 1"  \

- c t i meout  \

- c " st r  decl Ser vi ce"  \

- c " st r  mi nr . 2"  \

- c " st r  mi nr "  \

- c " st r eam I NSERT i nt o Ser vi ce ( URI ,  VO,  t ype,  secur e,
emai l Cont act ,  s i t e, maj or Ver si on, mi nor Ver si on,
pat chVer si on)  val ues ( ' a' , ' b' , ' c ' , ' y ' ,  ' d' , ' e' , 1, 2, 3) "  \

- c " ol d cont i nuous sel ect  *  f r om Ser vi ce
+- - - - - +- - - - +- - - - - - +- - - - - - - - - - - - - - +- - - - - - +- - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - - -
- +- - - - - - - - - - - - - - - - - +
|  URI  |  VO |  t ype | emai l Cont act |  s i t e |  secur e | maj or Ver si on | mi nor Ver si on | pat chVer si on | Measur ement Dat e
| Measur ement Ti me |
+- - - - - +- - - - +- - - - - - +- - - - - - - - - - - - - - +- - - - - - +- - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - - -
- +- - - - - - - - - - - - - - - - - +
|  a   |  b  |  c    |  d            |  e    |  y      |  1            |  2            |  3            |  2003- 07- 08      
|  10: 26: 58        |
+- - - - - +- - - - +- - - - - - +- - - - - - - - - - - - - - +- - - - - - +- - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - - -
- +- - - - - - - - - - - - - - - - - +
1 Rows i n set
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EDG Information Providers

�EDG information providers

� Software that provides information about resources and 
infrastructure

� P rovided by  the work  pack ag es responsibl e for the resource

� T h e information providers produ c e data in L DI F  format

� T his is a l eg acy  from when G l obus M D S was the primary  
information sy stem

�R-GM A  pu b l ish es th e data

� G in ( g adg et in)  is used to invok e the information provider scripts 
and publ ish via StreamP roducers

� G out ( g adg et out)  republ ishes the data via a L atestP roducer and 
then to an O penL D A P database

� This is to provide backwards compatibility during the transition f rom 
M D S  to R - G M A
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Current deployment: GIN and GOUT 

LDAP
InfoProvider

GIN

LDAP
InfoProvider

Stream 
Producer

GIN

Consumer 
(CE)

Consumer 
(SE)

Consumer 
(SiteInfo) RDBMS

Latest
Producer

GOUT

Consumer

Archiver 
(LatestProducer)

Stream 
Producer

R-GMA

Consumer

Consumer

Consumer

LDAP
Server

WMS
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The GLUE schema

�Developed within HEP community

� DataGrid

� DataT A G

� Gl o b u s

� I t is  a  compr omis e - s o not per f ect f or  Da ta G r id

� C ur r ently def ines  C Es a nd S Es

� C oming  s oon…

� N e tw o rk  m o n ito rin g

� S e rv ic e s
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R- G M A  C o m p u t i n g  S e r v i c e  T a b l e s

GlueCluster

InformationServiceURL

N ame

Uniq u eID
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a sub cluster is a group 
of homogeneous 

machines

R- G M A  C o m p u t i n g  S e r v i c e  T a b l e s

GlueCluster

InformationServiceURL

N ame

Uniq u eID

GlueS ub Cluster

… … …

V end or

O SV ers ion

O SRel eas e

O SN ame

SM P Siz e

P l atformT y p e

V irtu al A vail ab l e

V irtu al Siz e

RA M A vail ab l e

RA M Siz e

G l u eC l u s terUniq u eID

N ame

Uniq u eID
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R- G M A  C o m p u t i n g  S e r v i c e  T a b l e s

GlueS ub C lus t er

S o f t w a r eR un T i m e

E n v i r o n m en t

Value

G lueS ub C lus t er U n i q ueI D

GlueS ub C lus t er

… … …

Ven d o r

O S Ver s i o n

O S R eleas e

O S N am e

S M P S i z e

P lat f o r m T y p e

Vi r t ualA v ai lab le

Vi r t ualS i z e

R A M A v ai lab le

R A M S i z e

G lueC lus t er U n i q ueI D

N am e

U n i q ueI D

GlueC lus t er

I n f o r m at i o n S er v i c eU R L

N am e

U n i q ueI D
software accessible by 

the nodes, e.g. 
ALICE-3.09.06, 
ALIEN-1.29.9
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a computing element 
relates to a queue on 

batch system

R- G M A  C o m p u t i n g  S e r v i c e  T a b l e s

Status

T o tal J o b s

W ai ti n g J o b s

R un n i n g J o b s

G ate k e e p e r P o r t

H o stN am e

G R A M V e r si o n

L R M SV e r si o n

L R M ST y p e

T o tal C P U s

G l ue C l uste r U n i q ue I D

N am e

GlueCE

………

U n i q ue I D

GlueClus t er

I n f o r m ati o n Se r v i c e U R L

N am e

U n i q ue I D
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R- G M A  C o m p u t i n g  S e r v i c e  T a b l e s

GlueCEAccess

Co n t r o lB a seR ule

Value

G lueC E U n i q ueI D

S t at us

T o t alJ o b s

W ai t i n g J o b s

R un n i n g J o b s

G at ek eep er P o r t

H o s t N am e

G R A M Ver s i o n

L R M S Ver s i o n

L R M S T y p e

T o t alC P U s

G lueC lus t er U n i q ueI D

N am e

GlueCE

………

U n i q ueI D

GlueClust er

I n f o r m at i o n S er v i c eU R L

N am e

U n i q ueI D

authorised user
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R- G M A  S t o r a g e  S e r v i c e  T a b l e s

InformationServiceURL

M ax IO C ap acity

A rch itectu reT y p e

N ame

G l u eSE Uniq u eID

GlueSL

Uniq u eID

storage library, the 
machine providing the 

storage service
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R- G M A  S t o r a g e  S e r v i c e  T a b l e s

InformationServiceURL

M ax IO C ap acity

A rch itectu reT y p e

N ame

G l u eSE Uniq u eID

GlueSL

Uniq u eID

InformationServiceURL

C u rrentIO Load

P ort
N ame
G l u eSLUniq u eID

GlueSE

Uniq u eID

storage service
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a protocol supported 
by the storage service

R- G M A  S t o r a g e  S e r v i c e  T a b l e s

AccessTime

V er sio n

P o r t

Ty p e

G l u eS E U n iq u eI D

GlueSEAccess

P r o t o co l

U n iq u eI D

I n f o r ma t io n S er v iceU R L

C u r r en t I O L o a d

P o r t
N a me
G l u eS L U n iq u eI D

GlueSE

U n iq u eI D
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R- G M A  S t o r a g e  S e r v i c e  T a b l e s

AccessTime

V er sio n

P o r t

Ty p e

G l u eS E U n iq u eI D

GlueSEAccess
P r o t o co l
U n iq u eI D

value

GlueSEAccessP r o t o co l
Sup p o r t ed Secur i t y
G lueS E A c c es s
P r o t o c o lU n i q ueI D

I n f o r ma t io n S er v iceU R L

C u r r en t I O L o a d

P o r t
N a me
G l u eS L U n iq u eI D

GlueSE
U n iq u eI D

a security feature the 
protocol can deal with
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storage space

R- G M A  S t o r a g e  S e r v i c e  T a b l e s

InformationServiceURL

C u rrentIO Load

P ort
N ame
G l u eSLUniq u eID

GlueSE

Uniq u eID

Us ed Sp ace

A vail ab l eSp ace

F il eLifeT ime

Q u ota

M ax P inD u ration

M ax N u mF il es

M ax D ata

M inF il eSiz e

M ax F il eSiz e

G l u eSE Uniq u eID

Root

Uniq u eID

GlueSA
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R- G M A  S t o r a g e  S e r v i c e  T a b l e s

UsedSpace

A v ai l ab l eSpace

F i l eL i f eT i m e

Q u o t a

M ax P i n D u r at i o n

M ax N u m F i l es

M ax D at a

M i n F i l eSi z e

M ax F i l eSi z e

G l u eSE Un i q u eI D

R o o t

Un i q u eI D

GlueSA

GlueSAAccess

C o n t r o lB a seR ule

V al u e

G l u eSA Un i q u eI D

I n f o r m at i o n Ser v i ceUR L

C u r r en t I O L o ad

P o r t
N am e
G l u eSL Un i q u eI D

GlueSE

Un i q u eI D

authorised user
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R- G M A  B i n d i n g  T a b l e

Accesspoint

GlueCESEBind

G l u eS E U niq u eI D

G l u eC E U niq u eI D

S ta tu s

T ota l J ob s

W a iting J ob s

R u nning J ob s

G a tek eeper P or t

H ostN a m e

G R AM V er sion

L R M S V er sion

L R M S T y pe

T ota l C P U s

G l u eC l u ster U niq u eI D

N a m e

GlueCE

………

U niq u eI D

I nf or m a tionS er v iceU R L

C u r r entI O L oa d

P or t
N a m e
G l u eS L U niq u eI D

GlueSE

U niq u eI D

related GlueCE
and GluseSE
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Summary

�R- G M A

� is a relational implementation of the GGF’s GMA

� has d ifferent P rod u c er ty pes

� has an AP I  av ailab le in mu ltiple lang u ag es

� c omponents c an b e d eploy ed  in v ariou s topolog ies

� med iator c reates the impression of a sing le R D B MS

� T h e  c u r r e n t  E D G  d e p l o y m e n t  w i t h  G I N  a n d  G O U T  i s  b a c k w a r d s  
c o m p a t i b l e  w i t h  M D S 2

� T h e  G L U E  S c h e m a  g i v e s  a  d a t a  m o d e l  i n d e p e n d e n t  v i e w  o f  
i n f o r m a t i o n
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Further Information

�Information and Monitoring Services

� http://he pu n x . r l . a c . u k /e d g /w p3 /


