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GridLab

#® Application needs to adapt itself to Grid resources

# Middleware is needed both for
» getting performance information
» Quide adaptation decisions

® Problem:

» Monitoring data is low-level (resource centric)
» Information is scattered among many sources

# Solution: The Delphol service
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GridLab

Building a Grid Application Toolkit (GAT):
#® a simple, high-level, application-oriented API

#® independent of underlying middleware
(Globus 2, 3, 4, Avaki, Unicore, ...)

® using a set of services
(on top of “core” middleware)
#® many services need performance information, e.g.
» data movement and replication
» remote visualization
» resource broker
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Scope of the GAT API.
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GridLab

#® remote file transfer optimization
» protocol selection (GridFTP, scp, ...)
» protocol parameter settings (buffers, TCP streams)

® replica selection

» like file transfer, plus transfer time estimation
#® remote data visualization

s trading image quality for waiting time

» based on network characteristics
# |ob waiting time estimation

» GRMS scheduler needs available queues and
expected waiting times
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GridLab
#® Meta information
® Low-level resource and network information
# High-level network information
#® Queueing information
#® Logging
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GridLab

® String[] getActiveSites|]

® Metriclnfo[] knownMetrics(String host Nane)
» Metricinfo contains metric name and parameters
» Example: freeDiskSpace and /dev/hda

® These calls are essential to find out what is available in
a Grid (VO).
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L ow-level Information ==

String estimteMetric(

String host Nane,

Metriclnfo netric,

String operation, [/ mn, max, nean

Cal endar startTinme, [/ past, present, future
Cal endar endTi ne)

String[] estimateMetricForMiltipl eHosts()

String[] get RawMeasur enment Dat a()
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Currently supported: (according to GFD.023)
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GridLab

TcpOptions estinmateTcpOpti ons(
String sourceHost Nane,
String destinati onHost Nane,
| ong dat aSi ze,
String transferMet hod, /Il e.g. GidFTP
| nt maxTcpStreans,
Cal endar startTinme)

Returns TCP Options (send buffer size and parallel

streams) to optimize data transfer
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GridLab

doubl e estimat eTransfer Ti me(
String sourceHost Nane,
String destinati onHost Nane,
| ong dat aSi ze,
String transfer Mt hod,
Cal endar startTinme)

doubl e[] estimateTransferTi neOneToMany()
/[l e.g., selecting scheduling target

doubl e[] estimateTransferTi meManyToOne()
/Il e.g., replica selection
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GridLab

voi d | ogDat aTr ansf er (
String source,
String destination,
| ong dat aSi ze,
String transfer Mt hod,
TcpOptions options,
Cal endar startTi ne,
Cal endar endTi ne)

#® Application can give timing feedback
# Optional, only for improving predictions
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GridLab

Queue[] get Queues()

[/ host nane, schedul ers, queue nanes

QueueConf get QueueConf (Queue queue)
/'l hosts, CPUs, limts,...

QueueWai ti ngTi ne get QueueWai ti ngTi ne(
Queue queue,
| nt J obSi ze, /1 nunber of CPUs
Cal endar startTi ne,
Cal endar endTi ne)
For prediction, job sizes are put in four categories:
single (1), small (2-4), medium (5-16), large (17+)
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GridLab

ResourcelUti|lization get ResourcelUtilization(
Queue queue,
Cal endar startTi ne,
Cal endar endTi nme)

#® Average number of free hosts available to a queue
#® Measure for machine utilization
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GridLab

Applications and services can log messages
#® using the Mercury monitor

® service/application, component, origin (user/host),
severity, message

String[] getlLogs(String service,
String conponent,
String origin,
| Nt severity,
Cal endar startTi ne,
Cal endar endTi ne)

#® Regular expression matching on parameters
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GridLab

File transfer optimization (from litchi.zib.de)
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#® Delphoi automatically predicts the optimal GridFTP
settings
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GridLab

#® Applications need middleware to
s get performance information
» guide adaptation decisions

#® The Delphoi service provides
» a unified interface to various information sources
s application-level information with prediction

o available from www. gri dl ab. or g/ del phoi /
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