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MobiREAL Simulator
Achieving Realistic Performance Evaluation of MANET

KuMikO MAEDA, KAZUKI KONISHI,t KAZUKI SATO,t
HirozuM1 YAMAGUCHI,* KEIICHI YASUMOTO't
and TERUO HIGASHINO?

In this paper, we present a new methodology to model and simulate realistic mobility of
nodes for accurately evaluating performance of MANET applications. We have designed
and developed a network simulator called MobiREAL based on the proposed methodology.
We adopt a probabilistic rule-based model to describe behavior of mobile nodes. The pro-
posed model allows us to describe how mobile nodes change their destinations, routes and
speeds/directions based on their positions, surroundings (obstacles and neighboring nodes),
information obtained from applications, and so on. Our MobiREAL simulator can simulate
various protocols and applications on mobile ad-hoc networks composed of mobile nodes with
realistic movements. Through several case studies, we show that it is important to simulate
MANET applications in realistic environments, and that MobiREAL can effectively be used
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for such a purpose.
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Fig.1 MobiREAL simulator overview.
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Fig.2 Modeling of simulation field.
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node
[CPE Description)]

Condition Prob. Action

E1 crowded(P,dst.r,E) N(6min, dst.r=detour_path(E,P,dst.p);
go0o0ooo0ooo0 E0O0ooOooong 2min) g0000oo0oooooo0oo pOOO0OOOOO dst.pO000O0O0OOO
00 POODODOOOO dst.r 00000
go0oo0ooO0ooooOoboooboooo

E2 late(T,P,V,dsr.r,dst.t) 1.00 V=fast();
goooooooooooooo 1,000 goooooo0oo0ooOo0 voooo
P, 000000 V,00000000 dst.r
goooooooooooooooooo

E3 miss(T,P,V,dst.r,dst.t) 0.20 dst.t+=10min; V=fast();
gOooooO0oo0ooooooooooooo go0o00 dst.t 0 10 00000000000O0O000O0O0OO vOooOoo
goooo

E4 miss(T,P,V,dst.r,dst.t) 1.00 dst=pop(Dlist); dst.r=shortest_path(P,dst.p);
go0oo0o0oboooO0obOoooboooo go0o0o0o0o00o0o0o0000O00O000O0000O0b0O0O000O000moOon
goooo gooooooooD

E5 receive_from_net(AO,new_dst) 0.30 dst.p=new._dst; dst.r=shortest_path(P,dst.p);
goooo0oooooooOoooooo dst.p O00O0O0O00 newodst 0000000DODOODOOO

E6 —stay A —overstay A reach(P,dst.p) 1.00 sst=T; stay=true; V=stop();
00000000 (over)stay 00DOOOP 0000000 sst0000D0000D0O000D0 stay 0OO
O dst.p 00000000000

E7 stay A (T—sst)>dst.s 0.80 stay=false;dst=pop(Dlist);dst.r=shortest_path(P,dst.p);V=norm();
00000000000 sst 0000000 goo000o0oo0oO0ooo00 dst 0000000000 O00O00OO0DOOOvV OO
0O dst.s 0000 go00oooooooooooooo

E8 stay A (T—sst)>dst.s 1.00 stay=false; overstay=true; dst.s+=rand(5min,10min);
00000000000 sst 0000000 dst.s 0 5001000000000000000000000 overstay 000
0 dst.s 0000

E9 overstay A (T—sst)> dst.s 1.00 send_to_net(Al,dst.p); overstay=false; dst=pop(Dlist); V=norm();

dst.r=shortest_path(P,dst.p);

0000000000000 sst00000 gooo0oo0ooOoo0ooO0oo0O0n0 dst.p 00000000 OOODOOOET OO
goooooo dsts00OO0ODO gooooooooooooooo

[Initial Values of Internal Variables]

dst Dlist[0] Dlist[1] Dlist[2]...
stay = false p=1J .p=E p=F
overstay = false r={H,1,J} r=4{J,, K, C, D, E} r = {E, D, F}
sst = 0 .t = 3:10 .t = 3:50 .t = 4:30

.s = 30 min .s = 20 min .8 = 0 min

A0, T,ET | PV, Al

03 CPEODOODOOOOODOOOOODOO
Fig.3 Example behavior description of a pedestrian in CPE model.
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SIMULATION_TIME = 600*sec; //0000000000 = 6000
CPE_DELTA = 0.2%sec; //CPEOOOO =0.20
INTERACTION_DELTA = 1.0xsec; /0000000000 =10
//0000 customer.cpe 0000000 CPEOOOOO
CPE customer = readCPE("./customer.cpe");
//10 0000000000000
for(t=0; t<SIMULATION_TIME; t+=10%sec){
//00 CPEOO0OO0OODOOOODOODOOO
//00 vO 1.0\,m/001.8\,m/00000000000
V=random(1.0*m_per_sec, 1.8%m_per_sec);
//0000 pOOOO0 AO0DODOO QO 3:7000000
if (prob(30)) P = point(A);
else P = point(Q);
//0000000000
dst.p = point(E);
//req_time 000 00D0O0O0O0OOODOOODO
dst.t = t + req_time(point(P),point(E));
dst.s = 30*min;
Dlist.push_back(dst);
//0000000000
dst.p = J;
dst.t = t + req_time(point(E),point(J));
dst.s = 20*min;
Dlist.push_back(dst);
//customer.cpe 0 CPEOOOOO0DODODOO + 0000000
gen_node(t, customer.gen(V,P,Dlist));
}
//00o0ooo
for(t=0; t<SIMULATION_TIME; t+=15%sec){

}
04 0DDOO0O0DOOOOOO

Fig.4 Simulation scenario.
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[CPE Description]
[Do0OO0O0)0o00000000000 2000000000000000 dst, sst,stay 00 30000000

Condition Prob. Action

—stay A reach(P,dst.p) 1.0 sst=T; stay=true; V=stop();

O00000ooooP O dst.p00000D0OOO0OOO 0000000 sst0000D00000D0O000D stay 0OO
stay A (T—sst)>dst.s 1.0 stay=false; dst=pop(Dlist); dst.r=shortest_path(P,dst.p);

00000000000 sst 00000000 dst.s 0000

V=norm();
00000000000000 dst0000000000000000
govioooooooooooooooooo

[00 1 DSROOOOO] 0000000000001 00000000 0

Jo0000O00000000000000

Condition Prob.

Action

T==240%*sec 1.0
goooooooobon 2400000

send_to_net(AI, “connect 1”);
1000000000000

[0 20000]0000000000000000000 receive 00000 false 000000

Condition Prob.

Action

—receive A receive_from_net(AO) 0.8
0O00o0000000000000000

dst.p=shopA; dst.r=shortest_path(P,dst.p); receive=true;
00000 AO0OO0OO0ODOO0OO0OOOO0ODOOoOoOODOO

05 CPEOOOOOOOOOOO
Fig.5 Example behavior description in CPE model.
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Fig.6 Downtown Osaka City.
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Fig.7 Link connectivity metrics.
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Fig.8 DSR performance.
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Fig.9 Performance of infomation diffusion system.
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