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Abstract: We suggest a mechanism to create a massive and complex ad hoc network simulation environment
based on virtual machine technique. In the IoT (Internet of things) era, many IT devices are connected to
the Internet and it makes massive and complex social environment. Therefore, massive and complex social
simulation environment is needed to understand and estimate the impact how IoT drastically changes the
human activities. However, many social simulation tools are closed to simulate human activity only. It
is expected that a lot of network simulation tools and social simulation tools are merged. We considered
massive and complex ad hoc network simulation environment as one of the embodiments such complex social
simulation environment, especially ad hoc network simulation based on virtual machine environment. Ad
hoc network simulation based on virtual machine technique can execute actual applications on a simulated
network, which reduces costs for making simulation tools, gives us good understanding the phenomenon
simulation makes, and so on. However, it is difficult to apply existing cloud management system because
an unknown network topology created by virtual machines makes a partial network congestion of a physical
network. Therefore, we suggest a novel mechanism for virtual machine deployment. Suggested mechanism
executes virtual machines on one physical machine, which are “geographically” close to each other and when
a virtual machine moves to another area, live migration is executed. We evaluated how much our mechanism
reduces the physical network congestion and it is revealed that virtual machine deployment based on “geo-
graphical information” is feasible for ad hoc network simulation. We also create “external environment” of
virtual machines to be resemble to the real world. Our suggestion embodies a massive and complex ad hoc
network simulation on which thousands of virtual machines are executed.
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Fig. 1 A system configuration for adhoc network simulation

based on virtual machine technique.
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Fig. 6 System architecture of this simulation system.
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Fig. 7 Function layout of GPS emulation server and client pro-

gram.
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Fig. 8 Physical network configuration for simulation environ-

ment.
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Table 1 Specification of each physical machine.
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time:
start : 0.0
end:717.8
map:
file: map.net.xml
instances:
- name: GPS
base : gps
coord :
x :34.21221
y : 140.22151
start : 0.0
end :717.8
- name : vehicle 0
route : trafficnet/dump_route/0.route
start : 0.0
end :271.3
device : gps

M9 YyIalb—raryr)ifl

Fig. 9 An example for simulation scenario.
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Fig. 10 A sequence to make simulation parameters.

time, veh_id, vertical, horizontal

0.0, 0, 2292.85003801, 2518.65957292
0.1, 0, 2292.85446794, 2518.6400697
0.2,0,2292.86554278, 2518.59131164

11 RERIEST I

Fig. 11 Time sequenced location data for each vehicle.
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Table 3 Parameters which is used in this evaluation.

x4 AEGFHlCHEM L7287 X —%

Table 4 Parameters which is used in this evaluation.
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Fig. 12 Time series transition graph how many physical ma-

chines are used in this simulation environment.
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Fig. 13 Time series transition graph of a number of maximum
session in a physical network between two physical ma-

chines.
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Table 5 Parameters which is used in this evaluation.
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Fig. 14 Time series transition graph of total sessions in all

physical network per each second.
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Table 6 Parameters which is used in this evaluation.
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Fig. 15 Relationship between a number of sessions and virtual
machines.
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Fig. 16 Time series transition graph of a number of live mi-

grations executed in each seconds.
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£ 7 OpenStack (2B BRI~ ¥ > ERHER
Table 7 Creation time of virtual machine executed by Open-
Stack.
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Table 8 Live migration time executed by OpenStack.
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Table 9 Summary of scalability evaluation.
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