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A Study on Improving Consistency Problem of Parallel Emulation for Multi-hop
Wireless Ad-hoc Network

OHZAHATA, Satoshi

3,500,000

When parallel and distribution processing is used for wireless network
emulation, the results are different in case that each of the receiver nodes independently run the
events without synchronizing among these events. In the previous method, the frame has a seed of the

random number to be used for an event execution at the receiver terminals within one hop because a
frame is broadcasted in its transmission range. In addition, the information needed for the event
execution is also previously shared among the receivers in order to get the same result with being
generated by the random values. However, the effectiveness of our previous work is limited within
one-hop wireless communication. In this study, we extend our previous method to multi-hop wireless
network environment with considering a hidden terminal and sharing parameters needed for the
synchronized event execution.
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Table 1. Physical machine settings.

NEM Dell Precision T7500 (X5530 3.00GHz
server x2, Mem: 48GB)
Server for | Dell Precision T7400 (X5472 3.20GHz
terminals x2, Mem: 64GB)
Log server | Dell PowerEdge 11G T410

(E5506 2.13GHz, Mem: 16GB)
0S Ubuntu Desktop 11.10 (64bit)

Table 2. Experimental environment.

Wireless LAN IEEE802.11a
standard

Wireless LAN 5220 MHz (44ch)
channel

Wireless LAN Ad-Hoc

operating mode

Wireless LAN Automatic (SampleRate),

transmission rate fixed (54Mbps)

Between the terminal | 130 m

distance

Propagation loss Free space propagation loss

model
Fading model Rayleigh fading
Transmission power 20dBm




Table 3. Transmission terminal and hidden terminal

throughputs (Mbps).

Conditions Default | Nitta [9] Multi
1Mbps | 1->2->3 1.024 1.024 1.024
4->3 1.024 1.024 1.024
5Mbps | 1->2->3 4.768 4.768 4.768
4->3 4.768 4.768 4.768
10Mbp | 1->2->3 9.536 8.583 7.933
s 4->3 9.536 9.192 9.157
20Mbp | 1->2->3 10.80 8.412 7.973
s 4->3 10.87 9.039 9.26
0

M1 ORry hU—27 bR iAW,

Default, Nitta, Multi @ 3 F=izxf L. 1=
fEUiR, BL O BiROBRE R 2 %
LZFX 1 Mbps, 5 Mbps, 10 Mbps, 20 Mbps
WAL S CBEZITZEBOMBENRE 3 T
b5, EEEARD 1 Mbps, FEALIHEARDY 1 Mbps
THEZIT o2, EolFRITRWTHEND
TR, 2—TF v MIFR. my 7]
IZE BF 28y FMIA 1. 024 Mbps., FRAVERER
fHI73 4. 768 Mbps T - 77,
WRIZ, FEIAD 5 Mbps, FEAVEEA DS 5 Mbps
THEZIToETH, EOFRNUTHRNTH
EWEAONT, Av—7y MIAFKX, v
THEIZL BT 2 3 v SN 4. 768 Mbps., [EAL
YA A 4. 768 Mbps T o 72, multi @ 2 7K
v 7], KON Nitta OB RN CIIEmEIz
BANRELTWVANAL—T v MNIERIT
AT TWERho T,

EfE L — RS 10 Mbps BA BRI D &,
Xy NI —I DORBEEBZDNTE YT D
AR BT, TNENDOFXTTFERN
HTETBY, 2Ky 772 —0 Multi A
=" FMEL 720, BAIEROBEN X
DHEINTWSEZ ERbnd, L, =
EMR N BB RN D 2 8 v 7 HICRFEIR K
ZBRTHZ LT, BIURRKOEFERRE &
DEYNZIEET A N TEDL Lo
7272 Th D,

4. 5 F&©

A2 T HVNT= EMANE 12 AT, default,

B OATHIE T2 8 » T ERICH DR %
EELT-~NVTF Ry THREOEMTTI 2
L—a U RA X MBSO SRR S B
BTAEHROLE, LRI 2 b— 3 UFE
ROHEEITHIWMAROAR—EIC L REET
ol

& 2T, SATHRE D FEEE - B A BT, AR
T~V F Ry THEEIIBTSZ2ZI 2L
—Ya UERE, BEWRD 2Ry TRICH
HEZEMARB AR LEZILEEEZFHT S

FREERE LT, o, ERHED 2Ky T
P&l N oD i R T 22 B D LU & [/l —
fBE L, ZEWMROFEHNICHIET DimAH
P& MR 3 LB A ST 5 B &
Mzx7=, ZL T, Tz b Lz, BhumKo
WELE, BN EELEZTL—L LD
B 2| VR O B & 2R WA TI TV, R
NEREZBE LT-HGEO~ VT Ry T#EE
DIzl —gr&afEL L,
AHFFECHRE L7 HU Tk, Bk neF
ELEBAEOBEICRVNTE, WP LbTh
ERHRATHLDOTII RV, TNEMRRTSHIC
W EEEARD 2 ARy FLL FEICEE S
N/ — KON, Bk Ths EHksh
72/ — RTl, BEINRRWEA, ThLED
WETHERE 7 L — AR o a fEt:
DD EWVIEREFTE L, A5 WA AR o> 16
2e4 X NHECHHT A DL ET
H5.

<Gk >

OFrH=E=], K48 &, Mgz, W)
M AWy hUY—/ 2l a2 b— 3
NZBT DR Ry TR AR O R R
BfrdeE F X, EFHEHBETS M3GH
WEEB, Vol. J98-B, No. 2, pp. 141-152,
2015.

5. ERRFERE

(Fon£) Gt 2 1)

O LA, AR B NERIAE, WA
Fv NI —7 T3 alb—3 3 BT AR
< VTR Y TBIE & B U KRR RLE
RO, E%EH, IN2016-3, pp. 13-18,
2016. (#Fe7e L)

@ Yusuke Yamasaki, Timothy Girry Kale,
Satoshi Ohzahata, Toshihiko Kato
Improving  Consistency of  Parallel
Emulation for Multi-hop Wireless Ad-hoc
Network, Proc of ASON 2016, 6 pages, 2016
(EHEH V)

(£ D)

R _R— U5

BHRK  KALEWF Web NX—
http://www. net. is. uec. ac. jp/ohzahata/st
udy. html

6. HFZEHAE
() Frgef £

KALE % (OHZAHATA Satoshi)
BRIEE KT - KFEPLE W L 2r5e e} -
%
oeE %5 : 30361744



