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Replica Manager components (1)
Reptor: Replication Manager

� Replication management system. 
� E ntr y point f or  all clients 
� T r igger s au tomated  r eplication of  f iles 

G iggle: Replica L ocation S erv ice
� L ocal Replica C atalog ser v ices L RC :  L F N -P F N  mappings
� Replica L ocation I nd ex  ser v ices RL I :  ind ex  on L F N s
� S et of  conf igu r ab le ser v er s

G D MP : G RI D  D ata Mirroring P ack age
� A u tomated  r eplication of  f iles all ov er  th e G RI D  S tor age E lements
� A u tomatic u pd ating of  th e r eplica catalog

RepMec:Replication Metad ata C atalogu e
� A n instance of  S pitf ir e w ith  RD B M S  b ack end  and  specializ ed  sch ema
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Replica Manager Components (2)
Optor:  Opti m i s a ti on  s e rv i c e

� Replica Selection based on economic modelling
� A u tomated r eplication f or  load balancing

P roc e s s i n g
� H ook s f or  pr e- and postpr ocessing w h ile r eplicating

T ra n s a c ti on
� E nsu r e atomic ‘ r eplication’  f u nctionality
� Robu stness of  ser v ice

C on s i s te n c y
� C h eck  consistent state of  Replication Ser v ices
� E nsu r e consistent v iew  of  f iles in RL S and SRM
� E nsu r e consistent M aster  f ile attr ibu te

F i l e  T ra n s f e r
� G r idF T P  and oth er  pr otocols
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Replica Manager Architecture
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Replica location problem

Replica Location Service:Replica Location Service:
� m aintains  inf orm ation on th e ph y s ical location of  f iles  
� m aintains  m apping  b etw een th e log ical id entif ier of  d ata 
and  all its  ph y s ical ins tances  

� provid es  acces s  to th is  inf orm ation

G iven a u niq u e log ical id entif ier f or s om e g iven 
d ata,  d eterm ine th e ph y s ical location of  one or 
m ore ph y s ical ins tances  of  th is  d ata
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RLS Requirements 
� Versioning & read only data

� distinct versions of files can be uniquely identified
� data p ublish ed to th e com m unity are im m utable

� S iz e
� scale to h undreds of rep lica sites,  5 0  x  1 0 8  L F N s,  5 0 0  x  1 0 8 P F N s

� P erf orm anc e
� 2 0 0  up dates/ second,  averag e resp onse tim e <  1 0 m s

� S ec u rity
� k now ledg e and ex istence of p rivate data m ust be p rotected
� storag e system  p rotects integ rity of data content

� C onsistenc y
� view  of all available P F N s not necessarily consistent

� R eliab ility
� no sing le p oint of failure,  
� local and g lobal state decoup led,  

� failure of remote component does not hinder access to local component
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Giggle Framework
Giggle: A Framework for Constructing Scalable Replica 
L ocation Serv ices
� Joint collaboration between WP2 and Globus
� Pap er  subm itted to S C 20 0 2

� I ndep endent local state m aintained in L ocal R ep lica C atalog ues  :  L R C sL R C s
� U nreliable collectiv e state m aintained in R ep lica L ocation I ndices :  R L I sR L I s
� S of t state m aintenance of  R L I  state 

� relaxed consistency in the RLI, full state information in LRC
� C om p ression of  sof t states

� comp ress LF N  information b ased on k now ledg e of log ical collections
� M em bersh ip  and p artitioning  inf orm ation m aintenance

� RLS  comp onents chang e ov er time :  failure, new  comp onents added
� S erv ice discov ery and system p olicies 
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Local Replica Catalogue (LRC)
� Maintains replica information at a single site

� Complete locally consistent record 
� Q u eries across mu ltiple sites not su pported

� Maintains mappings b etw een L F N s and  P F N s on 
associated  storage sy stems
� Coordinates  its contents w ith  th ose of  th e storag e system

� R espond s to th e follow ing q u eries:
� G iv en an L F N ,  f ind th e set of  P F N S  associated w ith  th at L F N
� G iv en a P F N ,  f ind th e set of  L F N S  associated w ith  th at P F N

� S u pports au th entication and  au th orisation w h en 
processing remote req u ests

� P eriod ically  send s information ab ou t its state to th e R L I s 
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Replica Location Index (RLI)
Index structure needed to support queries across multiple 
sites 

� O ne or more R L Is to map L F N s to L R C s
� Structure w.r.t LRCs can be freely defined 
� redundancy,  p erfo rm ance,  scalability

� G eog raph ical partitioning  – all P F N s of  a set of  L R C s are 
indexed

� N amespace partitioning  1  – f or load b alancing  purposes
� N amespace partitioning  2  – only  L F N s adh ering  to a 
specif ied pattern are indexed f or all L R C s
� p o ssibly no t g o o d fo r lo ad balancing  

� M any  identical R L Is may  b e set up f or load b alancing
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RLS Architecture (1)
A 2 level RLS layout: The RLIs contain pointers to LRCs only.

LRC LRC LRC

RLI RLIRLI

LRC

Multiply indexed LRC for higher availability
RLI  indexing over the full nam es pac e ( all LRCs  are indexed)
RLI  indexing over a s ubs et of LRCs  

LRC indexed by only one RLI   
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RLS Architecture (2)
A hierarchical RLS topology: The RLIs point to LRCs and RLIs

RLIRLIRLI

LRC LRC LRC LRC

RLI RLI

LRC

Multiply indexed LRC for higher availability
RLI  indexing over the full nam es pac e ( all LRCs  are indexed)
RLI  indexing over a s ubs et of LRCs  

LRC indexed by only one RLI   



05 June 2002 L C G  P er s i s t enc y  W o r k s h o p 1 4

RLS Server Prototype

client client

L R C / R L I  s er v er

O D B C  ( lib io d b c)

M y O D B C

M y S Q L

Database

Prototype implementation:
�Implemented in C;  relies on

� G rid S ec u rity  Inf ra stru c tu re  
� g lob u s_ io_ soc k et la y er

� M u ltith read ed  s erv er
� c onf ig u re a s a n L R C a nd/ or R L I 
serv er
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Performance results (1)
Preliminary results only !

� Performance results document will be released soon
� Platf orms

� Solaris 2.8 (US) Red Hat Linux 6.1 (CERN)
� T ime to ad d / c reate/ d elete/ read  an L F N  entry 

� Num b er of  entries in LRC f rom  0  ->  10 0 0 k
� ~  15 -16 m s ,  no notic eab le inc rease in tim e w ith  datab ase siz e 

� T ime to p erf orm sof t state up d ate 
� I nc reases linearly  w ith  th e num b er of  entries in th e LRC 
� ~ 8 sec s f or 10 0 0  entries in LRC 
� ~ 10 0 0 0  sec s f or 10 0 0 k  entries in th e LRC

� ~ 1 6 6 7  q ueries/ sec ,  6 7  up d ates/ sec ond
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Release plans
� RLS is currently installed on 4 EDG nodes at CERN
� Current release is an alp h a :  
� I nitial testing  deb ug g ing  com p leted
� Gig g le p ap er sub m itted to SC2 0 0 2  w ith  p relim inary 
p erf orm ance results

� F inal p erf orm ance results ex p ected b y end J uly 
� Ex p ect to h av e an RLS - RP M  b y end of  J une 2 0 0 2
� Ex p ect to h av e a f ull set of  integ rated rep lication serv ices 
f or testb ed2  b y th e end of  Sep tem b er
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Future work

� Web Services paradigm – t h e R L S is o n e o f  t h e earl y  
ado pt ers o f  t h e O pen  G rid Services A rch it ect u re
� OGSA interface will be available by the end of this year, still 
needs ex act definition

� C o mpressio n  o f  R L I  st at e – bl o o m f il t ers.


