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Globus  ToolkitGlobus  ToolkitTMTM

• An open source  software  toolkit address ing 
key technica l problems in the  development 
of Grid enabled tools , services , and 
applica tions .
– Offer a  modula r “bag of technologies”
– Enable  incremental deve lopment of grid-

enabled tools  and applica tions  
– Implement s tandard Grid protocols  and APIs
– Make ava ilable  under libe ra l open source  
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Grid Security Infras tructure  (GSI)Grid Security Infras tructure  (GSI)

Proxies and Delegation

PKI
(CAs and

Certificates)

SSL/
TLS        SSL for         

                   Authentication
And message protection

PKI for credentials
Certificates

            Proxies and delegation 
(GSI Extensions) for secure 
single Sign-on
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Secure  Remote  StartupSecure  Remote  Startup
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Grid Information ServiceGrid Information Service
• Provide  access  to s ta tic and dynamic 

information regarding sys tem components
• A bas is  for configura tion and adapta tion in 

he te rogeneous , dynamic environments
• Requirements  and characte ris tics

– Uniform, flexible  access  to informa tion
– Sca lable , e fficient access  to dynamic da ta
– Access  to multiple  information sources
– Decentra lized maintenance
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Logical MDS DeploymentLogical MDS Deployment
• Grid Index Information  

Se rvice  (GIIS)
– Provides  aggregate  directory
– Hierarchica l groups  of 

re sources
– Supports  e fficient que ries  

aga ins t information which is  
spread across  multiple  GRIS 
serve rGrid Resource Information Service (GRIS)

Provides resource description
Modular content gateway 

PDP

GRIS

GIIS

NCSV

NTU-CG

APSTC
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GRIS InformationGRIS Information
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Res ource  Management ServiceRes ource  Management Service
• Resource  Specifica tion Language (RSL) 

parser
• Grid Resource  Alloca tion and Management 

(GRAM) 
– client API: s imple  client
– myjob API: pa ra lle l job boots trapping
– jobmanager API: s e rver infras tructure
– ga tekeeper: root security & dispa tch svc
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Res ource  Management ServiceRes ource  Management Service
• A layered architecture  a llows  applica tion-

specific resource  brokers  and co-a lloca tors  
(e .g. DUROC)
–  control API: client
–  runtime  API: job s ta rtup barrie rs , e tc
–  Boots trap API: pa ra lle l job boots trapping
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GRAM ComponentsGRAM Components
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Data Management ServicesData Management Services
• Data  transfe r and access

– GASS: S imple , multi-protocol file  transfe r tools ; 
integra ted with GRAM

– GridFTP: P rovides  high-performance , re liable  da ta  
transfer for modern WANs

• Data  replica tion and management
– Replica Catalog: Provides  a  ca ta log service  for 

keeping track of replica ted da tase ts
– Replica Management: Provides  services  for crea ting 

and managing replica ted da tase ts
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 Data Grid Data Grid
• Data  reques t may

– Access  loca l da ta
– Compute  loca lly
– Compute  remote ly
– Access  remote  da ta

• Scheduling subject to 
loca l & global policies

• Local autonomy
?

Major Archive 
Facilities

Network caches & 
regional centers

Local 
sites
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Conclus ionConclus ion
• Globus  Toolkit™: APIs , SDKs , and tools  which 

implement Grid protocols  & se rvices
– Provides  bas ic software  infras tructure  for suite  

of tools  address ing the  programming problems.
– Provide  the  solution of resource  sharing & 

corordina tion by introducing the  dynamic, multi-
ins titutona l virtua l organiza tion, and virtua l 
da ta .

– Implement the  protocols  & se rvices  to facilita te  
inte roperability and sha red infra s tructure  
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Us eful LinksUs eful Links
• APSTC, Sun Microsys tems

– http://aps tc.sun.com.sg
• Global Grid Forum (GGF) 

– http://www.gridforum.org/
• The  Globus  Project

– http://www.globus.org

Thank YouThank You
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