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Abstract In this work, we constructed and analyzed the performances of a small-scale Mobile Ad-hoc Net-
works (MANET) in indoor and outdoor scenarios. The MANET is equipped with a proactive routing protocol,
namely the Open Link State Routing Protocol (OLSR). We are interested in finding strong dependences of per-
formance metrics on system and spatial parameters, such as the topology and OLSR parameters. To this aim, the
statistical analysis toolkit is unavoidable, because of the large number of factors which interact with our testbed.
By means of statistical hypothesis tests, we assess the performances in terms of goodput, RTT, packet loss and
jitter, which present a sort of degradation threshold as the number of hops of the connection increases.
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PC Address OS (kernel)/RAM NIC(802.11g) Chipset Linux Driver
.1 (GW) FC4 (2.6.17-1.2139)/1024G ~ WUSB54Gv4 (ext. antenna) Ralink RT2500 rt2570
2 FC4 (2.6.16.2115)/768M WUSB54Gv4 (ext. antenna) Ralink RT2500 rt2570
345 FC4 (2.6.16.2142)/768M  WUSB54Gv4 (ext. antenna) Ralink RT2500 rt2570

5 4 3 2 D
MAC filtered (linear) O O=— GW

MAC transparent (mesh)

Q. ~22m
gt

~10ri1’ O :{.im

R ~10m @ l

real top.(in-door)

real top. (out-door) [eX

K1 7Ry FOBBEHET NV

Topology(LT) & Mesh Topology(MT) Ti#R 3 5.
OLSRDAA=XLMNLRAT, LT 3RbBEELAR
WhRaIO—Thsb, /— FREKRLREIZENY
HRTHDTHEDY 7 BIEXFRIZAR S & OLSR
XEDY 7 ZFRFLRVDOT, B85 — Kz
MY BZEIZB, FZLT T MPR OBRIZHE
#L., n-20MPR%ZBRTS, ZOLT TOMPR
BIRL ZOREIZBWT, B 7 OXBZHIE
T35, LTIEMAC 7 4NVZ Y 7 %FAT 5, MT
IXMAC 745 ) v 7% FARTEROE GHE
TOY I &BHT D, ZOY I BEBERLIZR
9% Scenario ® “O”, “I” {Z “Outdoor” & “Indoor”
DL KRBT D, £2IZUDP & TCP @ 2Diz#
SWEITIN—TRTEITI,. Myt VAEb 4o
(ZAEM D Goodput(G)., Round Trip Time(RTT),
end-to-end Packet Loss(Pr)., & LT Jitter(J)) @
TFT—EENET B, AERELET—FDORIT iX
ZERMTHE LD ELWVERELN o7,
£Z T, RIT DERIZEMNTT—FZINE LR L
EDTF—FEHE TS, ZTbDT—FIEIZD-
ITG?) 2FHT 5, BIET—FIZT<TGW »bH
192xx.{2 -5} Ty FEFMET 5, HEHR
EBEITIEHDET—F L0 DY I Z2INET
5, BIBREDZEDMDIST A—F %K 3ITRT,

% 2 Treatments & 7N —TDRERE

T factors | intra-T. a-values
A UDP, I, LT (0.00, 0.00, 0.00, 0.00)
B UDP, I MT | (0.00,0.00,0.00,0.12)
C UDP,O,LT | (0.00,00.0,0.00,0.00)
D UDP, O, MT | (0.01,0.00,0.00, 0.01)
B TCP, I LT (0.00, 0.00, 0.00)
F TCP, I, MT (0.06, 0.00, 0.00)
G TCP,O,LT (0.00, 0.00, 0.00)
H TCP, O, MT (0.00, 0.00, 0.00)
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£ 3 EOMMOREM
Send Rate (pps) 122
Paket Size (bytes) 512
Inter-departure Time (ms) 10000
Number of Trials 50
Sampling Window (ms) 500
Link Quality Window Size 10
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£ 4 KWREDKER - UDP (G, RTT, 7 x 10-3, P) - TCP (G, RTT, J x 10~3)
TAS2) 21 = 3) 30 o 4) I(1>3%)

(499.712, 0.041, 0.238, 0.002)
(499.712, 0.042, 0.381, 0.006)
(499.712,0.017, 0.862, 0.002)
(498.712, 0.024, 2.158, 0.081)
(0.00, 0.00, 0.00, 0.00)

(499.712, 0.07, 0.338, 0.002)
(499.712, 0.041, 0.58, 0.002)
(499.452, 0.477,2.658, 0.002)
(499.712, 1.839, 0.721, 0.002)
(0.00, 0.00, 0.00, 0.49)

(499.712, 0.101, 0.638, 0.003)
(499.213,0.108, 0.753, 0.002)
(493.275,10.34, 2.883, 0.012)
(499.712,2.086, 0.697, 0.020)
(0.00, 0.00, 0.00, 0.00)

(442.174, 2.647, 4.017, 0.102)
(497.824, 3.152, 1.577, 0.017)
(314.237,10.29, 5.346, 0.140)
(499.712, 0.087, 0.767, 0.043)
(0.00, 0.00, 0.00, 0.02)

RINQTE|R UQW»|H

(499.712, 0.046, 0.226)
(499.712, 0.046,0.306)
(499.712,0.025,0.678)
(499.712, 0.044, 0.46)
(0.04, 0.00, 0.00)

(499.712, 0.057, 0.405)
(499.712,0.057, 0.370)
(336.914, 0.060, 2.183)
(482.859,0.073,1.737)
(0.00, 0.00, 0.00)

(499.712, 0.080, 0.948)
(499.712, 0.115, 0.489)
(179.076, 0.084, 3.088)
(499.712,1.60, 0.795)
(0.00, 0.00, 0.00)

(499.712, 0.105, 3.661)
(499.712,0.105,1.279)
(241.934, 0.638,3.251)
(499.712,0.110, 1.342)
(0.00, 0.00, 0.00)

Throughput (Kbps)
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00 e e e ey L I I S S00p =g ¢ - 500 g i
= N : H PR
480 ° 40 40 - _ 400 N
8 : 3
“ e A ' g
00f
5 H 5
0 . g 2 H 225 H
@ ) £ . gm 8 gm P
. £ 3 ' F 150 ' ’
e - 1 s 1 100 E
ol . . ) L4 0* % L :
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
(@) E (b)) F (0 G (@ H
& 6 Goodput for TCP
¥ .
I 10 T 10t . 10" *
' t
10' 10' 10 =
z 2 s 8
W -fm‘ * Y - i . E «
i : i =1t S
, . . _ . . T % : ' X
“'—é%$w—58$'“@ga+ i i v .
5 8 I S i E +
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
(@ E () F (0) G (@ H
X 7 Round-trip time for TCP
10° 0° 10° 10°
° % 12| ® ¢
5 4 N §
T 35 10 9
L E |
[
- - —_ - ] - =
23 - 225 T s A 2
e i c T - ¢
gl., g 2 : :% i - - E §4 i * H
2 _ 13 g 4 H H 9 H : T
T 3 * . '
: o fo IE - 14 g -2
. - - T H ]
| = a3 /&= T 1L =
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
(@ E (b)F (©G (d H

¥ 8 Jitter for TCP

—116—





