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Aim

� The aim of the Information and Monitoring Service is to deliver a 
flex ib le infrastru ctu re that p rovides information on b oth
1. T h e  E U  D a t a G r i d  i t s e l f

• M a i n l y  f o r  t h e  m i d d l e w a r e  p a c k a g e s
2 . G r i d  a p p l i c a t i o n s

• F o r  u s e r s
� The cu rrent sy stem is b ased on MD S w hich only  offers the first 

service - to the middlew are.
� T h e  u s e r  m a y  h o w e v e r  q u e r y  i t  t o  u n d e r s t a n d  t h e  s t a t u s  o f  t h e  

D a t a G r i d
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Overview of Talk

� Requirements of an information and monitoring service
� G l ob us M D S  ( M etacomp uting D irectory  S ervice or M onitoring and 

D iscovery  S ervice as it is now  cal l ed)
� OpenLDAP,  a  h i er a r c h i c a l  d a t a b a s e
� E DG  G R I S / G I I S  h i er a r c h y
� E DG  i nf o r m a t i o n pr o v i d er s
� S ea r c h i ng  t h e i nf o r m a t i o n s y s t em

� R-G M A  ( Rel ational  G rid M onitoring A rch itecture)
� A r el a t i o na l  i m pl em ent a t i o n o f  t h e G l o b a l  G r i d  F o r u m s  G M A
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Some Requirements of a Grid 
I nformation &  M onitoring  Serv ic e

� The system must be able to cope with nodes in a distributed 
env ironment

� D ynamic addition and deletion of  inf ormation prov iders should be
supported

� I t must hav e a security system able to address the access to 
inf ormation at a f ine lev el of  g ranularity

� I t must be able to work  well on an unreliable W ide A rea N etwork  
( W A N )

� The system must allow new data types to be def ined



Globus MDS
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LDAP attributes

� EDG currently uses Glo b us M DS  w h i ch  i s b ui lt o n O p enL DA P
� A  sch em a  d escri b es th e a ttri b utes a nd  th e typ es o f  th e a ttri b utes 

a sso ci a ted  w i th  d a ta  o b j ects
� Ex a m p le - so m e a ttri b utes o f  S i teI nf o :

� siteName:  R A L D E V
� sy sA d min C o n tac t:  g r id . sy sad min @r l . ac . u k
� u ser S u p p o r tC o n tac t:  g r id . su p p o r t@r l . ac . u k
� siteS ec u r ity C o n tac t:  g r id . sec u r ity @r l . ac . u k  
� d ataG r id V er sio n :  1 . 2
� I n stal l atio n D ate:  2 0 0 2 0 7 0 4 1 4 2 8 0 0 Z  
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LDAP hierarchy
� Lightweight Directory Assess Protocol (LDAP) offers a 

hierarchical v iew of in form ation
� T he ob j ects are arran ged  in  a Directory I n form ation  T ree (DI T )
� O n e or m ore attrib u tes rep resen t the R elativ e Distin gu ished  N am e

(R DN )
� An  ob j ect is id en tified  b y its Distin gu ished  n am e

� This is its RDN with the Distinguished name of its parent
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RDNs a n d  DNs

� RDN

� SE
� seId=dev 0 2 .h ep g r i d.c l r c .

a c .u k

� St a t u s
� i n =st a t u s

� P r o t o c o l s
� seP r o t o c o l =g r i df t p
� seP r o t o c o l =r f i o
� seP r o t o c o l =f i l e

� DN
� Si t e  

� M ds-V o -n a m e=r a l -dev ,M ds-V o -n a m e=u k ,o =G r i d
� SE

� seId=dev 0 2 .h ep g r i d.c l r c .a c .u k ,M ds-V o -n a m e=r a l -dev ,M ds-V o -n a m e=u k ,o =G r i d
� St a t u s

� i n =st a t u s,seId=dev 0 2 .h ep g r i d.c l r c .ac .u k ,M ds-V o -n a m e=r a l -dev ,M ds-V o -n a m e=u k ,o =G r i d
� P r o t o c o l s

� seP r o t o c o l =g r i df t p ,seId=dev 0 2 .h ep g r i d.c l r c .a c .u k ,M ds-V o -n a m e=r a l -dev ,M ds-V o -n a m e=u k ,o =G r i d
� seP r o t o c o l =r f i o ,seId=dev 0 2 .h ep g r i d.c l r c .a c .u k ,M ds-V o -n a m e=r a l -dev ,M ds-V o -n a m e=u k ,o =G r i d
� seP r o t o c o l =f i l e,seId=dev 0 2 .h ep g r i d.c l r c .a c .u k ,M ds-V o -n a m e=r a l -dev ,M ds-V o -n a m e=u k ,o =G r i d

status sup p o r te d
p r o to c o l s

S E

si te
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MDS G R I Ss  &  G I I Ss

� Information providers are scripts which when invoked by the LDAP server make avail abl e the desired information
� Information is cached by the server to improve performance
� L D A P  w as desig ned for u se w ith rel ativel y static data,  not rapidl y chang ing  data

� W ithin M DS  the E DG  information providers are invoked by a l ocal  LDAP server,  the G rid R esou rce Information S erver ( G R IS )
� “ Ag g reg ate directories” ,  G rid Information Index  S ervers ( G IIS ) ,  are u sed to g rou p resou rces
� T he G R IS s u se soft state reg istration to reg ister with one or more G IIS s
� T he G IIS  can then act as a sing l e point of contact for a nu mber of resou rces

� A  G IIS  may represent a site,  cou ntry,  virtu al  org aniz ation,  etc.
� In tu rn a G IIS  may reg ister with another G IIS
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EDG GRIS/GIIS Hierarchy

� Information providers publish 
information to a loc al L D A P  server 
k now n as a G rid R esourc e 
Information S erver ( G R IS )

� E ac h c ountry  has a G IIS  to w hic h 
all of the site G IIS s reg ister

� T here is a top level datag rid G IIS  
to w hic h all of the c ountry  G IIS s
reg ister

� E ac h S ite has a G rid Information 
Index  S erver ( G IIS )  w hic h ac ts as 
a sing le point of c ontac t for all of 
the sites resourc es.   T he G R IS s 
reg ister w ith their site G IISsiteA siteDsiteCsiteB

c o u n tr y A c o u n tr y B

d a ta g r id

in f o r m a tio n  
p r o v id er s

in f o r m a tio n  
p r o v id er s

in f o r m a tio n  
p r o v id er s

in f o r m a tio n  
p r o v id er s
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EDG Information Providers

� The EDG have produced information providers:
� Site information
� T h e C omp u ting  E l ement
� T h e Storag e E l ement
� N etw ork  M onitoring

� A l l  of the EDG data ob j ects are dy namic,  they  have a time stamp 
and a time to l ive ( used b y  the cache mechanism)  associated w ith
them
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EDG Information Providers & the 
Direc tory  Information T ree

� Note that there are 2 hierarchies:
� The GIIS/GRIS structure
� The D IT

network information 
b etween th is  and  
oth er s ites

C E

s torag e el ements  th at are 
c l os e ( not nec es s aril y  at 
th e s ame s ite)

s tatu s s u p p orted
p rotoc ol s

fil e s tatis tic s

S Es ite 
information

s ite
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Siteinfo

in=s it e inf o ,M d s -V o -na m e =r a l -d e v ,M d s -V o -na m e =u k ,o =G r id
o b j e c t C l a s s :  S it e I nf o
o b j e c t C l a s s :  D a t a G r id T o p
o b j e c t C l a s s :  D y na m ic O b j e c t  
s it e N a m e :  R A L D E V
s y s A d m inC o nt a c t :  g r id . s y s a d m in@r l . a c . u k
u s e r S u p p o r t C o nt a c t :  g r id . s u p p o r t @r l . a c . u k
s it e S e c u r it y C o nt a c t :  g r id . s e c u r it y @r l . a c . u k  
d a t a G r id V e r s io n:  1 . 2
ins t a l l a t io nD a t e :  2 0 0 2 0 7 0 4 1 4 2 8 0 0 Z
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Storage Element
seId= dev 0 2 .h ep g r i d.c l r c .a c .u k ,M ds-V o -n a m e= r a l -dev ,M ds-V o -n a m e= u k ,o = G r i d
o b j ec t C l a ss:  S t o r a g eE l em en t
o b j ec t C l a ss:  D a t a G r i dT o p
o b j ec t C l a ss:  D y n a m i c O b j ec t  
S E Id:  dev 0 2 .h ep g r i d.c l r c .a c .u k  
C l o seC E :  dev 0 1 .h ep g r i d.c l r c .a c .u k : 2 1 1 9 / j o b m a n a g er -p b s-M  
S E t y p ea r c h i t ec t u r e:  di sk  
S E si z e:  1 3 1 7 7  
S E R eso u r c eC o n t a c t S t r i n g :  g r i d.su p p o r t @ r l .a c .u k  
S E v o :  w p si x , : / f l a t f i l es/ 0 5 / w p si x
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Storage Element Protocols
seProtocol=g ri d f tp , seI d =d ev 0 2 .h ep g ri d .clrc.a c.u k ,M d s-V o-n a m e=ra l-d ev ,M d s-V o-n a m e=u k ,o=G ri d
ob j ectC la ss:  S tora g eE lem en tProtocol
ob j ectC la ss:  D a ta G ri d T op
ob j ectC la ss:  D y n a m i cO b j ect 
S E I d :  d ev 0 2 .h ep g ri d .clrc.a c.u k  
S E Protocol:  g ri d f tp  
Port:  2 8 1 1  
seProtocol=rf i o, seI d =d ev 0 2 .h ep g ri d .clrc.a c.u k ,M d s-V o-n a m e=ra l-d ev ,M d s-V o-n a m e=u k ,o=G ri d
ob j ectC la ss:  S tora g eE lem en tProtocol 
ob j ectC la ss:  D a ta G ri d T op  
ob j ectC la ss:  D y n a m i cO b j ect 
S E I d :  d ev 0 2 .h ep g ri d .clrc.a c.u k  
S E Protocol:  rf i o 
Port:  3 1 4 7  
seProtocol=f i le, seI d =d ev 0 2 .h ep g ri d .clrc.a c.u k ,M d s-V o-n a m e=ra l-d ev ,M d s-V o-n a m e=u k ,o=G ri d
ob j ectC la ss:  S tora g eE lem en tProtocol 
ob j ectC la ss:  D a ta G ri d T op  
ob j ectC la ss:  D y n a m i cO b j ect 
S E I d :  d ev 0 2 .h ep g ri d .clrc.a c.u k
S E Protocol:  f i le 
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Storage Element Status
in=status,se I d =d e v 0 2 .h e p g r id .c l r c .ac .uk ,M d s-V o -nam e =r al -d e v ,M d s-V o -nam e =uk ,o =G r id
o b j e c tC l ass:  S to r ag e E l e m e ntS tatus 
o b j e c tC l ass:  D ataG r id T o p  
o b j e c tC l ass:  D y nam ic O b j e c t 
S E f r e e sp ac e :  1 2 0 3 1
S E I d :  d e v 0 2 .h e p g r id .c l r c .ac .uk  
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Map Centre

� An easy way to browse the data available in the Information and 
M onitoring  S ervic e is to u se M ap  C entre

� http : //c c wp 7 . in2 p 3 . fr/map c enter/datag rid-d/
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� Queries can be posed to the current Information and Monitoring 
S erv ice using L D A P  search commands:

Querying the Information & 
M onitoring S erv ic e

$ldapsearch\

-x\

-H ldap://lxshare0225.cern.ch:2135\

-b 'Mds-Vo-name=datagrid,o=grid\

'objectclass=StorageElment‘\

seId SEsize \

-s base|one|sub              

“simple” authentication
unif or m r esour ce id entif ier
b ase d isting uished  name f or  sear ch
f ilter
attr ib utes to b e r etur ned
scope of  the sear ch specif y ing  j ust 

the b ase ob j ect,  one-lev el or  
the complete sub tr ee
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Querying the GRIS/GIIS 
H iera rc hy

� Mds-V o -n a m e = si t e B ,o = g r i d
� This will look at all the data from 

siteB
Mds-V o -n a m e  

=si t e A
Mds-V o -n a m e  

=si t e D
Mds-V o -n a m e  

=si t e C
Mds-V o -n a m e  

=si t e B

Mds-V o -n a m e  
=c o u n t r y A

Mds-V o -n a m e  
=c o u n t r y B

Mds-V o -n a m e  
=da t a g r i d

� Mds-V o -n a m e = c o u n t r y A ,o = g r i d
� This will look at all the data from 

c ou n try A

� Mds-V o -n a m e = da t a g r i d,o = g r i d
� This will look at all the data 

� Mds-V o -n a m e = si t e B ,Mds-V o -
n a m e = c o u n t r y A ,o = g r i d

� This will look at all the data from 
siteB

� Mds-V o -n a m e = si t e B , Mds-V o -
n a m e = c o u n t r y A ,Mds-V o -
n a m e = da t a g r i d,o = g r i d

� This will look at all the data from 
siteB



R-G M A

Relational - G r id  M onitor ing  A r c h itec tu r e
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R-G M A

� LDAP does not allow queries over different objects
� I.e. you can only query based on attributes of an object (no “Joins” )

� M DS  is not desig ned for ap p lications to p ublish  th eir own data
� It h as relativ ely static descrip tions of th e data being  p ublish ed – th e sch em a.

� R-G M A is a relational im p lem entation of th e G rid M onitoring  Arch itecture ( G M A)  of th e G G F
� T h e relational m odel is v ery flex ible and allow s com p lex  queries w h ich  m ak e use of inform ation in m ultip le objects
� R-G M A  p rov ides a m eans for anyone to p ublish  any inform ation on th e G rid – can also do th e job of th e current M D S
� It is h ig h ly dynam ic – w ith  new  P roducers of inform ation being  noticed by ex isting  C onsum ers
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R-G M A
T h e  C o n s u m e r  P r o d u c e r  M o d e l

� Use the Grid Monitoring 
A rc hitec tu re f rom  Gl ob a l  
Grid F oru m

� A  rel a tiona l  
im p l em enta tion

� A p p l ied to b oth 
inf orm a tion a nd m onitoring

� C rea tes im p ression tha t 
y ou  ha v e one R D B MS  p er 
V irtu a l  O rga niz a tion

Producer

C on s um er

R eg i s t ry

Command flow
I nfor mat i on flow
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Relational Approach
� 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  A C I D  
p r op e r ti e s  a r e  n ot g e n e r a l l y  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 ”  

� T h e  m e d i a tor  i s  a  c om p on e n t w i th i n  th e  C on s u m e r  w h i c h  l oc a te s  
on e  or  m or e  P r od u c e r s  a n d  c om b i n e s  th e  i n f or m a ti on  a s  n e c e s s a r y
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Summary

� The current information system is G l ob us M D S
� This uses LDAP as its underlying data interface
� The are a num b er o f E DG  info rm atio n p ro v iders

� The new  I nformation and  M onitoring  S erv ice is R -G M A
� E arly v ersio n in 1 . 2
� I t can sup p o rt co m p lex  S Q L q ueries
� I t can return a single result set o r stream  data
� G rid ap p licatio ns can p ub lish data
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The End

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


