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The GridThe Grid

▪ What is Grid?
▫ De-centralised, distributed, dynamic, cross-

domain

▪ Grid vs. Cluster
▫ Accessibility, Time- and Space-sharing, 

Administration, Flexibility, Reliability, Cost

▪ What Grid isn’t?
▫ New batch system, new distributed storage

▪ What can Grid become?
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Harnessing the GridHarnessing the Grid

▪ Information Capture vs. Complexity
▫ Who really needs to know what?
▫ What is worth remembering?

▪ Scheduling Problem
▫ Holly grail: Deadline & Cost based
▫ Matching jobs to resources requires predicting 

future performance

▪ Administration & Security Burden
▫ Increasingly complex and time consuming
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SOSO--GRM ApproachGRM Approach

▪ Multi-tier Information Dissemination
▪ Self-organising Resource Discovery
▪ Predictive User Orientated Scheduling
▪ Autonomous Security Monitoring & 

Enforcement
▪ Policy-based Management
▪ Modest Resource Requirements
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Information DisseminationInformation Dissemination
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MeasurementsMeasurements

▪ Based on Ganglia, support for multicast 
▪ Extended to monitor Grid submitted jobs

▫ Missing support in middleware for unique job ID 
and local machine PID

▪ High-res data for resource discovery
▪ Low-res data integrated into MDS
▪ Ganglia Round-Robin Database used for 

statistical mining
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Ganglia Monitoring Ganglia Monitoring 
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Resource DiscoveryResource Discovery

▪ Agent using queries and advertisement
▪ Queries on any number of metrics
▪ Develops a small-worlds metric specific 

overlay topology
▪ Scales well, has good accuracy
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SchedulingScheduling

▪ Our lightweight context rules out:
▫ Application recompilation or re-linking
▫ Resource Utilisation Prototyping
▫ Resource Loading Instrumentation
▫ Resource Intensive Predictions

▪ Develop a fast prediction based on statistics 
of previous runs

▪ Gradually improve confidence levels
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SchedulingScheduling

▪ Exploit time and space locality of jobs and 
target machines

▪ Process monitoring information close to 
source

▪ Evaluate methods for effective refinement of 
schedules and compact representation:
▫ Stochastic intervals
▫ Statistical models
▫ Wavelets
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Order Out Of ChaosOrder Out Of Chaos

▪ SLA Management layer with overall picture
▪ Consumers will accept variable – if it can be 

somehow quantified
▪ Ensure reliable and predictable output from a 

fluctuating commodity system
▪ Fuse probabilistic & deterministic resources 

to offer QoS
▪ Relieve operators of tedious admin work
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Implementation Implementation –– Node LevelNode Level
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Implementation Implementation –– VO LevelVO Level
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Testing Testing –– Network LayoutNetwork Layout

ATM

ATM

100 Mbps Ethernet100 MBps Ethernet

Certification
Authority

XML Database
Cluster

Monitoring

LearNET
ATM Router

Local
Administrator

UCL Administrative 
Domain

BT Administrative
Domain

User

Corporate
Firewall



University College London A. Lazarević

Testing Testing –– Node MonitoringNode Monitoring
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Testing Testing –– VO MonitoringVO Monitoring
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Q & AQ & A
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