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Development Environment for Mobile Ad-hoc Network Systems
Using Network Simulator MobiREAL

KuMikoO MAEDA,* TAKAAKI UMEDU,! HIROZUMI YAMAGUCHI,*
KEermcur YasumoTott and TERUO HIGASHINO?

In this paper, we present new environment to support development of MANET applica-
tions using the network simulator MobiREAL that can reproduce realistic behavior of mobile
nodes. In the proposed environment, we can synchronize the simulation clock with real time
to achieve real-time simulation. By cooperating with a real application on real terminals, we
can carry out large-scale simulation including the real terminals and can find the problems in
real code that are difficult to find when we use virtual code on simulators. In the environment,
we can interactively specify the movement of nodes during simulation so as to increase the
efficiency of development. Also the environment enables us to operate the application auto-
matically, in order to save the cost to conduct experiments with real terminals. In addition,
we propose a method to reduce the delay of simulation progress to keep timeliness of real-time
events. From the experimental results, we could reduce the maximum delay of events from
real time by 35%-45% compared with ordinary simulation.
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Fig.1 Overview of proposed environment.
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Table 1 Example of node behavior description with CPE model.
Condition Prob. | Action
El | GetNewAppOut() == "SHOP_A” 0.30 PATH = shortest_path(P,Point(SHOP_A))

oooobooooo sHorP.AOOO0OOOO

0000 SHOP.AOOO

E2 | P == Point(SHOP_A)
00 SHOP_A OOO

0.10 InputApp(”SHOP_A”)

000000000 SHOP. AOODOOOO

E3 | (P == Point(INT_1)) A ((T%2min) < 1min)

000 ?INT.1” 00 1000 10000000

1.00 stop(1min-(T%2min));

oooooooooon

0O POODOODOOOOPATHOOOODOODOTOOOOOOOOODOO

4. CPEOOOODOOODODDO

oooOoOocpEOOOOOOOOOOOOOOO
ooocCceEODOOOOOOOOOOOOOOOOO
goboooobobooooooooono

4.1 CPEOOOOOO

MobiREALOOOOOOOOOODOOOOOOO
Condition Probability EventD CPEO 0O OOOQO
goooobooooooooooooooooooon
O000o000oo00oCPEOOOOO1IOO
ooCPEOOOOOOOODOOOOOOOOOODO
oooooooooooooooooD “coo”00
goooobooooooooooooooooooo
gobooooooooooooobooooooooo
gooooooooooooooboooonoooo
gbooooooooobo110b00000O00000a0
goooobooooooooooboooooooooo
gooobobooooooobooobooboobooooooo
goboobooooooooooooobooboooooo
000000000000 MANETOOOOOOO
ocooooooooOoOO0O0O0000000 E100
MANETOOOOOOOOOOOOOOOODOOO
000000000 0o0o0oo0oO0oooUOOoCPE
goboboooooooooboooooDboboOo ErO
gobobooooobooo esooooooooooon
goobooooooooobooooobD g2000
gooooooooooooooooobD 20000
ooboo

4.2 O0O00O0O0O0OO0OOCOOOOOO0

o000oooOooocpEOOODOOODDOOO
goooooooooobooocoooooooooo
CPEOOOOOOODODOOODOOOOODDODOO
ooobooooooooobooocOooboooon 2™
gooooboooooobooooooooooooon
ooooooocpEODOOOOOOODOOODOO
Oo000 GUIOOOOOOOOOoooooOg CPE
gooooooboooooooo

| H=y |
EiERME R4E | BRAE |
Gu | [ 7=2—4 |
cPEL—LoEmER] J—REB EE
| CPE | FEEaL-s
AaITj"J’r—*“/a‘/)\HijJ]‘ J—FiE: &EE
R B e AR LSTRELRE
. [cAthmE .! BAHARE |  EEYTs
=7 Ir—a Il mai EEHSR
ks zm—rm@ar 1 77 e
}'—'—r _—_—'__Il F—ay r ————— .
Bt | JaEr—s | L |
1 !
RS2 RR—HEAPI |:: b
TBRvrI—% SSiLeA

02 GUIDOOOODOOODOD
Fig.2 Overview of GUI and interface.

ooOocpEDOOOOOOOODODOOOOOOOO
gooooooooooobooooooooooooo
CPEODOOODOOOOODODOOODOOOODOOO
200000000010000000DO0O0OODOO
goooooooooooooboobooooooobo
goooboooooooooboooooooooa
0000000200 AD0OO0DOOO0OOOOOO0OO0
goboooooooooocbooboOooooboooooo
oooococ++000000000000000
goooooooooooOoO0oo 2BOOOODOO
goooooooooooOoo2cOoooooooo
gboooooooooi1boo0oooooooboo
gooooooo

2000000000D00000DOO00O00O0DDO
goooOoooGulioDoooooooooooooo
OoddJavalO0000000000000O Javas-
sit”? 000000000000000000000
0000000 JawvaO0OOO0OO0O0O0O0O0O00O0O0OO
O000000Javassist 00Java0000000O0O
gobooooooobooboooboooooooboooo
goooooooooooooooooooooooo
gooooooooooooooooooobooooo
go0o00oDoO0o0b0o00000Db00 Javassist O
goooooooodJavadOO GUIODOOODOO



2242 goooooooo

goooooobooboooooooooocoooooo
goooobooooooooooooooooooo
ocoooooooOoOOOOOcCcPEOOOOOOO
goooobooooooooooooooogo 200
ADDDO0O0OOOO0ODOO0OOoOoOoOoooOoOoooOo
goooboooooooooboooooobooono 2
cOoOooOoooooOoOoOoocooDoOoOoOoOooooo
goooboooooooooobooooooooon
goboooooooo

5. 00O00OO00O0O00OO0o0oon

5.1 000000000000 OOoooooo
0oooooooooooooooooooooo
O00D00o0oooooooOo100000o0o000d
O000O00000ooooooooooooood
000000o0ooooooooooooooooog
0000000000000 000ooooooog
goooOooooooDOoOoOoOoooooooood
0000000 MobiREALOOOODODOOOOOO
O0oo0oOoooOooooooooooooood
o0o0o0O0o0ooooooooooooooooood
o0o0o0OoUooooooooooooooooood
O0000ooOoDoooooooooooooood
0000000000 0oooooooooooog
O000000ooooooooooooooood
00000ooooooooooooooo
00o00o0oO0oOooO0ooooooOooooooooO
ooooOoOooooooopoooooooooood
goooOoOoOoOooooOoooooooooooog
o00o0O0o0o0o0ooooUooooooooooog
O000o0oooo0ooooooooooooooodg
O000O0o0o0ooooooooooooooooog
000000000000O0ooooooooooog
0000000o0ooooooooooooooo
0000000o0ooooooooooooooo
000000000o0o0ooooooooooooog
000000000000 Georgia Institute of Tech-
nology 0000000000 OODOOOOOOOODO
GTNetS® 00000000 DOODO0 MobiREAL OO
OO00D00OO0ODiscrete Event0 0O OOOO0O0DOO
O000000O00OODiscrete Event Simulation
OO0 DESO0O0O0OO0O0OOOOODOOOoooooot
000000000000 0oooooooooog
O00000000O00oooooooooooood
0000000000000 0000ooooooog
0000000000000 00ooooooooog

July 2007

|| mmERsE BB S B~k
l| sa=aTRE <L
e

REFZE

03 O0OOooOobooodg
Fig.3 Overview of event division and processing method.
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Fig.4 Running time of 60sec. simulation.
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