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Network Emulation for Evaluation of Grid Applications

TAKEFUMI KASAL 7 MOTOKAZU NISHIMURA,*
TAKAHIRO MAEDA, 98 KiYOsHI OsAawAt and KENTO AIDAftcoc

Grid emulation systems, which enable grid software developers to conduct quantitative
evaluation of their software, have been developed. However, the existing systems have a prob-
lem of difficulty in emulating dynamic and time series behavior of network performance. This
paper proposes a network emulation system, which easily enables time series emulation of net-
work behavior e.g. latency, throughput and packet losses, on the Grid. The proposed system
emulates the network behavior following the network scenario file, which is provided by the
user with file generation support tools. The experimental results show that the performance
of the proposed tool to help users conducting effective evaluation of their softwares.
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Fig.1 The network diagram of the emulated Grid
testbed.
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Fig.2 Generation of a network scenario file.
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Fig.3 An overview of Grid emulation system.
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<?2xml version="1.0" encoding="
<network_scenario testbedname:
<network_route sou
<scenario time="("%"
<delay>10</delay>
<bandwidth>100000000</bandwidth>
<packet_loss>0</packet_loss>
</scenario> -
<scenario time="10">
<delay>20</delay>
t th>100000000</bandwidth
<packet_loss>0</packet_loss>
</scenario> -
<scenario time="20">
<delay>30</delay>
<bandwidth>100000000</bandwidtk
<packet_loss>0</packet_loss>
</scenario> .
</network_route>

idaLab" version="1.0.2">
p™>
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</network_route>
<network_route source="g2.alab.ip.titech.ac.jp" destination="g0.alab.ip.titech.ac.jp">

</network_route>
</network_scenario>
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Fig.4 An example of a network scenario.
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Fig.5 A snapshot of the scenario generation support tool.
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Fig.6 The automatic scenario generation tool (delay
measurement).
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#1/bin/sh

/usr/local/bin/cnistnet -u

Just/local/bin/cnistnet -a g0.a

Just/local/bin/cnistnet -a g1 alab. —delay 9.75

Jusr/local/bin/cnistnet -a g0.alab., p —delay 99.75 --bandwidth 10000000 —drop 1

Jusr/local/bin/cnistnet -a g2.alab.ip.titech.ac.jp g0.alab.ip.titech.ac.jp --delay 99.75 --bandwidth 10000000 --drop 1

sleep 10

Jusr/local/bin/cnistnet -a g0.alab.ip.titech.ac.jp gl.alab.ip.titech.ac.jp —-delay 19.75

Jusr/local/bin/cnistnet -a g1.alab.ip titech.ac.jp g0.alab.ip.titech.ac.jp --delay 19.75

sleep 10

Jusr/local/bin/cnistnet -a g0.alab.ip titech.ac.jp gl.alab.ip.titech.ac.jp --delay 29.75

Just/local/bin/cnistnet -a g alab.ip.titech.ac.jp g0.alab.ip.titech.ac.jp —delay 29.75

Jusr/local/bin/cnistnet -a g0.alab.ip titech.ac.jp g2.alab.ip.titech.ac.jp --delay 149.75 -bandwidth 10000000 --drop 1

Just/local/bin/cnistnet -a g2.alab.ip.titech.ac.jp g0.alab.ip.titech.ac.jp —delay 149.75 —-bandwidth 10000000 --drop 1

sleep 20

Just/local/bin/cnistnet -a g0.alab.ip.titech.ac.jp g2.alab.ip.titech.ac.jp —delay 99.75 -bandwidth 10000000 —drop 1
s in/cnistnet -a g2.alab.ip.titech.ac jp g0.alab.ip.titech.ac.jp —delay 99.75 ~-bandwidth 10000000 -drop 1

delay 9.75

07 NISTNet OOODOOOOOO
Fig.7 An example of configuration script for NISTNet.
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Table 1 The configuration of the emulated Grid testbed.

CPU Memory (O8] oooo gooooooo
client Pentium4 (2.4 GHz) 1GB Linux2.4.18 1 1000BASE-TX
Router PC Pentium4 (2.4 GHz) 1GB Linux2.4.7 1 1000BASE-TX
Configuration PC | Pentium4 (2.4 GHz) 512KB Linux 1 1000BASE-TX
gateway Pentium4 (2.4 GHz) 512 KB Linux2.4.7 4 1000BASE-TX
‘Worker Pentium3 (1.4 GHz) Dual 512KB Linux2.4.10 36 1000BASE-TX
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Fig.8 The results of delay time reproducibility between a
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client and a gateway.

500

Lasa s

400 |

—— scenario(client-gateway1)
= — - scenario(client-gateway?2)
E 300 —— scenario(client-gateway3)
B | — - scenario(client-gateway4)
) | + Result(client-gateway1)

200 | ssst| o Result(client-gateway?)
Il Result(client-gateway3)
|l 4 Result(client-gateway4)
100 e
exx
0 10 20 30 40 50 60
time [s]
09 clientODl1O00-gatewayD4 000000000 O0O0OOO

0o
Fig.9 The results of delay time reproducibility between a

client and four gatways.
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Fig.10 The results of delay time reproducibility in a
large time scale.
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Fig.12 The results of throughput reproducibility in a
large time scale with the throughput correction.
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Fig.15 A network scenario created by the automatic

scenario generation tool.
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