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Overview of a Performance Evaluation System
for Global Computing Scheduling Algorithms

ATSUKO TAKEFUSA,12 KENTO AIDA,2 SATOSHI MATSUOKA, 213
HibEMOTO NAKADAT and UMPEI NAGASHIMATS

While there have been several proposals of high performance global computing systems,
scheduling schemes for the systems have not been well investigated. The reason is difficulties
of evaluation by large-scale benchmarks with reproducible results. Our Bricks performance
evaluation system would allow analysis and comparison of various scheduling schemes on a
typical high-performance global computing setting. Bricks can simulate various behaviors
of global computing systems, especially the behavior of networks and resource scheduling
algorithms. Moreover, Bricks is componentalized such that not only its constituents could
be replaced to simulate various different system algorithms, but also allows incorporation of
existing global computing components via its foreign interface. To test the validity of the
latter characteristics, we incorporated the NWS system, which monitors and forecasts global
computing systems behavior. Experiments were conducted by running NWS under a real
environment versus the simulated environment given the observed parameters of the real en-
vironment. We observed that Bricks behaved in the same manner as the real environment, and
NWS also behaved similarly, making quite comparative forecasts under both environments.
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interface ResourceDB {
// stores networkInfo
void putNetworkInfo(
NetworkInfo networkInfo
);
// stores serverInfo
void putServerInfo(
ServerInfo serverInfo
);
// provides NetworkInfo between
// sourceNode and destinationNode
NetworkInfo getNetworkInfo(
Node sourcelNode,
Node destinationNode
);
// provides ServerInfo of serverNode
ServerInfo getServerInfo(
ServerNode serverNode
)s
// implements process when a simulation
// finishes
void finish();

}

interface NetworkPredictor {
// returns Prediction of the Network
// between sourceNode and destinationNode
NetworkInfo getNetworkInfo(
double currentTime,
Node sourcelNode,
Node destinationNode,
NetworkInfo networkInfo
);
}

interface ServerPredictor {
// returns Prediction of serverNode
ServerInfo getServerInfo(
double currentTime,
ServerNode serverNode,
ServerInfo serverInfo
);
}

interface Scheduler {
// returns serverNodes for the request
ServerAggregate selectServers(
double currentTime,
ClientNode clientNode,
RequestedData data
)5
}

03 O0000O0O0O0O0O0oO0O0 spIoOoO
Fig.3 Overview of the scheduling unit SPI.
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Fig.4 The interrelationship between the Bricks SPI and
the NWS APIL.

# - ResourceDB declaration -----

# ResourceDB [name] [selected ResourceDB]

# (arguments)

ResourceDB db NWSResourceDB(\
sap4.is.ocha.ac.jp:8050, \
sap4.is.ocha.ac.jp:8070, true, 1000, 1000)

# ————- Precictor declaration -----
# Predictor [name] ([ResourceDB name],\
# [selected Predictor] (arguments), ..)

Predictor pr (db, \
NWSNetworkPredictor(sap4.is.ocha.ac.jp:8070),\
NWSServerPredictor(sap4.is.ocha.ac.jp:8070))

# —-———- Scheduler declaration -----

# Scheduler [name] [selected Scheduler]
# ([Predictor name], arguments))
Scheduler scheduler \
LoadThroughputScheduler(pr, 100)

05 BricksOOOOOOOOOOO
Fig.5 Example of the Bricks script.
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Fig.6 Incorporating the NWS modules into Bricks.
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TITECH and ETL under the real environment in
the figure above versus Bricks in the figure below.

1200

" Measurement ——
Simulation - spline -
1000 + |

800
600 r

400

Throughput [kbytes/sec]

200

O L
16h 17h 18h
Elapsed Time

08 000 BricksDOOOOOOODOOooooo2000
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Fig.9 One day’s worth of bandwidth predicted by the

NWS Forecaster under the real environment in the

graph above versus Bricks in the graph below.
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