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Abstract

Vehicular ad-hoc network (VANET) is the main element of intelligent transportation system
(ITS) for many services for example road safety and traffic efficiency. However, present-day
VANET architectures supply less flexibility and scalability for vehicle-to—vehicle connection

because of fixed underlying network infrastructure.

Software-Defined Networks come with a glimmer of hope to overcome the limitations and
limitations of traditional networks. Vertical integration is primarily broken by separating the two
layers of control and passing information, so that switches and routers become just simple

devices, and the entire network is controlled in a central logical console.

To solve these problems in ad—-hoc car networks, we suggest taking advantage of the SDN
(Software Defined Network) features by applying them to VANET by separating the control
layer from the data pass layer (packet passing), it increases the flexibility and scalability of
the studied network according to Changing conditions and network requirements, where we
can take advantage of the most important services provided by software—defined networks
such as the security service supported through it, network monitoring based on SDN (providing
emergency vehicle monitoring service within a new and specific range, and providing
monitoring data easily and efficiently) and virtualization service for wireless networks That is,
the provision of virtual logical wireless networks through the sharing of physical network
resources, and as a result the network is centrally controlled by providing a flexible and
effective monitoring and routing system that achieves the real separation of the process of
control and routing from data transmission and communication between (vehicles) better, and
also provides a better data transfer rate It is more stable and the error rate is lower in packet

transmission within the network.
Key words:

VANET, SDN, routing protocols, Open Flow, V2V, V2I, Open Daylight.
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giusa o Al Gasy Lo dd e iy Hdeaal) #5ide ASWAN CNSag 5 dalaty (aadie malin 2
Ciliousgally diasSall ISy L)) g Aol ilicsgall Ga SIS e ddedll sulaall 2af 585 (560
Dbl sag allall eladl a3 IGA el e due kil Cilaaliad) malind) ol ages -Laadladl
12611998 sle & Gerald Combs &l & il

lgie SN cciliiaadl (10 dage degana Ao Wireshark ssisy

sl ae el dilia) ae CYeSig pll Clal (3835 Guee asnd @
) pde gy 8 el e 5yally sl LN e
NetBSD ; FreeBSD 4 Solaris s macOS s Linux s Windows (i dalail Ao Jaall & @
Sl Wayae g
TTY-mode &Y je o dugu deals DA e dall bl sty alwind (Ko ®
.TShark utility
Aug e M e gging @
csts Jlad U< VOIPY) 1) dilas e 506 o
Hlgiag chalaly) clale Cilaaa® (e IS LISy 56)3 @
.tcpdump (libpcap) =
Pcap NG =
Catapult DCT2000 =
Cisco Secure IDS iplog =
Microsoft Network Monitor =
Network General Sniffer® (compressed and uncompressed) =
Sniffer® Pro =
®NetXray =
Network Instruments Observer =
NetScreen snoop =
Novell LANalyzer =
RADCOM WAN/LAN Analyzer =
ARG Usgug doyon lghia i (Ko 9ZIP aladinls A graadl) Abiild) Glall @
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PPP ,IEEE 802.11 s Ethernet ¢y (daadl wlilull) (e yilie J<a0 Ledalill (Ko clibadl a3y, @
.24 FDDI 5 Frame Relay 3 Token Ring 5 USB ;4 Bluetooth  ATM 5 / HDLC
SSL 3 SNMPv3 4 Kerberos 5 ISAKMP g IPsec :lgic c¥sSgigpll (0 i judn ld acny @
WPA | WPA2 ; WEP , [ TLS
.gle yai S 5l CSV 4 ®PostScript I XML ) zhaYly il e 53l o

:llatl Auhal) 4.2
3atl) Ay V) S gy - lee ok (s e Ty g pal) ol ligSe ausdll 138 b crngie
!Lﬁ).uauc_g AA):\EAM

VEHICLE3

RSU3

VEHICLES

VEHICLE1
VEHICLE?2
RSU1 > RSU2
VEHICLE4
Controller
VEHICLE6
RSU4 m
VEHICLE7 VEHICLES

Luagpaall Al alell JS2H (1-4) U
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Sl o) N AiLaYL RSUC LY Cols Clang ge e U jualiall (ge Tase (KA1 e Laadls

Al AUl cculylal) Cails Clang e calaliall (pe Wi Aalday (i€l Yyl e (ggind ciljall
AV ) pe Jealsil) (e LK

:TWO INTERFACE NETWORK CARDS (é)\e.m) fae I m
.Network IP 192.169.1.0/24 s wlanl e SDN J) i< ae Jlai JsY)

S s LTE Da e dlal a0 Jla) &

=

.Network IP 192.168.0.0/24 3iy mpl e VANET i<uii fein Jla™ gst'ﬂ\
.gamaia (< AD-Hoc (qgfj\) LSLOU) gl Jla¥) (60

il IS8 SR wSaiall ) Jsaasl LiSar Yy o i yhal) Cils s e Jealsii (alayall) skall

wireless network

wireless network interface

oriall Jall & Al saiall Ay (2-4) J<a)
(OPEN FLOW JsS5i5 51 ac 55 dpdle Ao Laalan) Jasd (iSye (ga il g8 il Culs sasg Ll

IS miaghy Byl ALY Ailay Slas Jguny ddaii 8 (GAY) LSally iy (535al) aSatiall pa Joatig
N USRI
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Open flow switch

Access point ’
P D\

Communicator with

controller and other RSUs

oal) Jal 8 Al 4l clasgll Ay (3-4) J<a
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toasecaill Lyl 4.3
ol Lo s Rl 8,50 08 b Lenl) (k) 3 A€ g

B8laay calanlat & Jaell Larad daccas 3 2y (Mininet-WiFi s8Y) o Gyl dladl cu

ey A el S0

Glal) iy baey 3 ) GIGEN a5eie o Tanasal) Sluball Asje b pge IS8 i) ay
A 88l iy slacy Lo Clandail) aues Jadi 831 g8 SUMO 513l jldl (ga chuaraddl)
VANET daaiall ol @l dals g8 (3adll (DUA (g aal) alyial) 55l

.SDN Liay & el Sl e Jalaill Lucaliag

:45Y) Clgladlly alall
pedi g8 (bually Gailadlly e dalaill 44 e Cajpailly Mininet-WiFi cwati =
Jsdall oUai e e SUMO slaf clfi 5 ¢l A el culSaiilly Losae LSLOU) i<l

Operation system Ubuntu 20.04.1 LTS

i lgle uaie «Java Virtual Machine (JVM) e Open Daylight oSauall Lo =
Karaf daus Jiyn & «Operation system Ubuntu 20.04.1 LTS Judall aUas oy
23V Cladeall (389 aSaniall A Jardig 43 dalal)
.any virtual machine gl 5 VMWare zebp oy -
e Open Daylight .Saidl o 4aiy Ubuntu 20.04.1 LTS Jasdall alas o das Juyns -
cJaiall ol
Ubuntu 20.04.1 LTS Jsdall aUas Joynig oY) oo dliaiic (5l virtual machine juass —
Mininet-WiFi Jsjs 3 lgle
Java run—time environment &y cudis (5> M WJAVA zaliy 9o Open Daylight Saie -
DA e

—sudo apt—get install openjdk—7-jdk

—sudo apt—get install openjdk—7-jre
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[27]aateil) 25 DA e pSatiall Jalailly aghs sling 5,)3Y 3131 g8 Maven Jin -
—sudo apt—get install maven
command line < aSanall Juds oy pial 48Y) dagdanl) i bl calal) bz cld -
+ cd ODL /bin
» :—/ODL/bin$ ./karaf —of13

PUSEN b LS gl aSaidl) i o3y e

<tab>' for a list of avallabl
and '[end] --help' for heélp on & 3p

Hit '<ctrl-d>' or type 'system:shut

e A
ODL aSaidll (e Karaf dals Juis (4-4) J<al
Karaf (35 jlusal) (et paca ODL aSaniall [28] dssli) ciliae i3 gyan hasly =

feature: install odl-restconf.

feature: install odl-12switch—switch.

feature: install odl-mdsal—-apidocs.
feature: install odl-dlux—core.

feature: install odl-dluxapps—topology.

feature: install odl-dluxapps—nodes.
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<tab>' for a list of avallable commands
'[cnd] --help' for help on a specific command.
it '<ctrli-d>" or type ‘system:shutdown’ or 'logout

»feature
ture: List

yre:repo-refresh

ture:version-list

switch-arphandler

25witch- Loopremovers

ODL aSaall cilyua i3 (5-4) J<al

U< e il iy slSlaall dlae ehyals dung i) gl 2 A€ e Capaill (g
.Wireshark «.lik
LSy old) Guldl dacada 8la) gb dAlalsie o)) @iy gl Iperf aasnis ey Jal o
GUall (e Wy Guldll 4514 igis UDP o TCP[IPJ fyciess Ty algi g8 (ASeal) (JSLise
a5 Hlaaally 1 Hlaadl car bl oy (383 Gl g - [29]050 Jsems o) 5 (2250
S oYl sl dperf —s aadl a0 Y gl Lo @bl s
Aperf —c ‘IP-server’ il
Y A< claae e daall) & SN S

G lolun atg . culdl 8k Lgllyy] & (Al o35 Jas gl throughput gisd) Jaee -

230V Aaleall

sequnce number * 8

throughput(B/sec) = e

(aenll) 85850 85laaally (a23al) oY) 8ylaaal) (ohloaall) Seall s 250 Jsemg (s0) —
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S Topology = ®Logout (admin)

Controls

Sl (e Al Linslgssha (6-4) JSal

wifi@wifi-virtualbox:

At 9 of "Node: carl"

Jandl 5 ) o Sl (7-4) J<a)
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duration=1278.

durati

duration=1355.3

duration=1355
000012, durati
007, duration
ofctl dump-fl,
duration=13
013, duration=13

dump-flows ed

9, duration=1370.1

01d, duration

000000000001e, durati

000000001, duration=1366.

x2b000000OOOOOOO9, duration=1370.

sh ovs-ofctl dump-flc
00000000003, duration=13
duration=13

duration=1369

00b, duration
001b, durati
1c, duration

n_packet
n_packet
n_packet

table=0

table n_packet
table=0, n_packet

le
table
table=0
table

table=0

n_packets=82, n_byt
n_pack

n_packets=4, n_byt

n|
n_|

packet

, Pr
priori
ority=2,in_po

6404, priorit

964, priori

=66671, priority=
2114, priorit i

eth3"

action

actiol

2-eth3",output: "e2-wlanl

e2-eth3",outpu

e4-eth3",output

e4-eth3",output

lanl

5-wlanl

Clilall Cuils Clasgy aSaiall (@l Jglas (8-4) J<all
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il 4.4

Lina o 4 yrall Sl (50 i) daadall il jall CilSed udai 1 J sV s jld) 4.4.1

4000
3800
3600

3400

3200

3000 &4 & &6

2800 <1 <
2600

2400

22%&00 2400 2600 2800 3000 3200 3400 3600 3800 4000

I slisadl Jla & Shlaad) 353 (9-4) <

055 G 10 Blaadlly 1 8kaaal) s il (383 Jans Al Gyatie cdpnliall VANET ) 3 JS) meaagy
V2V g Jlay)

el a3 10 sl I Jalsia a3l G 380 Junf paiall o 15l Cus

AJJUL*ﬁ\LBAJ Jaza g
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Throughput for 192.168.1.10:51076 — 192.168.1.1:5001 (MA}
Carl.lpc

5000 - " \ P R , 7 610°

o \ 45108
\
\

2500 -

{4108

43:10°

Segment Length (B
(=]
(s/suq) Indybnoiy| abeiany

42108
-2500

{1108

-5000

I . I . I .
o 2 4 [ 1 10
Time (s)

IV sliaal) Siyadl e dgas (e throughput asll Jaes (10-4) J<al

(X) osae Cun o(Olans) e o aiol 3B Jae Gam e VANETU) 3 laf Lila ISl mas
(throughput) cell A Al 23l 2e dacgia (V) Lssay Aulll 5380 UL a5y Jle) ()
Ol 10 dudyall duial) 553l 10Mbit/sec Jaill de yu cuyad Eus (bit/seC) j38e

G0 dup 3 caaid) o 1 plad) ciptie) Gua aaiall l dgag (e clogladll iy Jane JSAD
cdaaall oo A 10 BLadd N T 8bs (1 (Stream TCP/IP)

35 e B ey (@l Jaes a8 i Ao Ju 1 el lelily Laliasl Jaidl e Laadls

A i)
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Throughput for 192.168.1.10:51076 — 192.168.1.1:5001 (MA)}

Carl0.lpc
A N,
M " \
e \ o) o h"w\.-n.«.'\._v , 6105
/ \\- A\ e ﬁmw vt
i oy ~
1250 - { \ W/
\.‘A"
Y
o {510
e
1000 Pt g T
b4
44108 @
@ \ Lo &
= R 5
=4 =
g 750 E
£ 13008 5
g e g
& ad
g =
500 a
42-10°
250 .
41:10°
0 _\ 1 1 1 1 0
0 2 4 6 8
Time (s)

IV sliaal) Jueall lai dgas (1o throughput axil) Jaeas (11-4) J<al

o) (X) sme Cun oyl Gadie G ail) 382 Jare Cus e VANET 1 4Sud lol (S0 maasy
(throughput) el e ddepal) a3l 20 dasgia (Y) snay Anlll 8o @bl oy Jlw))
Lol 10 Ahall Zuiadll syl Mbit/sec 10 Jaill ey <y08 Cua (bit/sec) ke

G0 Just 3 cdsanll S 10 Sl Sfiel Gun caaall lai dgag (g0 Slaglad) (383 Jane JSaI
1 sldl N 10 8w e (Stream TCP/IP)

35mg pie B ey o) Jaes af B e e Jy 1y laaly el Laliasl iasd) e Laadls

A )il
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From the standpoint of the server

From the standpoint of the client

Time(s) Throughput (Mb/s)
0.5 0.39
1 1.7
1.5 2.55
2 3.1
2.5 3.3
3 3.6
3.5 3.85
4 3.71
4.5 3.77
5 3.97
5.5 4.19
6 4.36
6.5 4.44
7 4.53
7.5 4.62
8 4.7
8.5 4.77
9 4.82
9.5 4.86
10 4.92

Average 3.8075

Time(s) Throughput (Mb/s)
0.5 4.28
1 4.44
1.5 4.36
2 4.58
2.5 4.72
3 4.33
3.5 4.37
4 4.54
4.5 4.75
5 4.92
55 4.93
6 4.99
6.5 5.09
7 5.13
7.5 5.19
8 5.21
8.5 5.23
9 5.28
9.5 53
10 5.29
Average 4.8465

Js¥1 splisadl 3 @8l Janae o8 (2-4) s
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Sequence Numbers (tcptrace) for 192.168.1.10:51076 - 192.168.1.1:5001
Carl.lpc

6000000 |-

5000000 |-

4000000 |-

3000000 |-

Sequence Number (B)

2000000 [

1000000

Time (s)

Js¥) sl tep trace Labia (12-4) J<al

ol e s (X) sl Gus el IS Alapall lilll 220 G 380 Ll 2 gesyall Laladiall ey

.ulils 5,3 (Sequence Numbers) dluyall ciliball ae (e (Y) gaally Zulll Ty
A o)) saags Jlu) 8 Uadd) ducs o Jy 1368 ¢ Jmially (adaiall) g Uaisy) Jaadls
AN ol 5 130 Luad 5 Ausd a3

cdead] A<l ool IS ST ad) lake IS LS cbandwidth e ue Sl i

ACK cilily e s () imially caniall 1 Jaead) (e dbyall il e uas umay) isiall

Ayl 2l Jseay 8 (Lad) glaca ot ehpanld) Jalailly ¢dsand) ) p2iall (e dlusyall
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adads Ada (e il Cu Lina 3 A8 el CSGAN ae danadial) il yall Sl gaai S g jld) 4.4.2

.EJA\JJ}AAJ

4000
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3600

&2 &3
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3200

3000 &4 & &6

2800

2600

2400

22%&00 2400 2600 2800 3000 3200 3400 3600 3800 4000

S i) Jla b bl 35 (13-4) J<al

2333 5 SDN ASul oSaia 35n9 g VANET @it e SDN cilSed (ks (5ym sojlioud) 138 3
= (10 5Ladl) daaadls (1 Blacd)) araal) o clblad) 383 Jase Loyt .Open Daylight Controller

Ll g8 Jaee 3 alaai¥) aae 580 (s dijaag cBanly Jgeng Ak Audait i gl slelya

Aahaidll (aca degall (Ladaiill o Jsaagl Jala)) culiylall cuils Clasg aosi dana Lils JSKEN aas,
LAahial) AllS ddaad L@aﬁjjﬁ G dua ‘Ziﬁj)qxd\
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Siall) cliylall Culs clang I AED lgally (AS)anall deall) A atial) cihladl 1 Gags shasll sl

(Al
Throughput for 192.168.0.10:52698 — 192.168.0.1:5001 (MA)
Carl.lpc
20000 -
- M *W% Ty {610
i ¥, | "
! b o T vt b \ , L
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L
\-\k\”‘ ...
10000 -
1410°%
z
m
s &
-1 m
& E
[ a
o or {3100 &
2 S
g g
= ad
2 =)
{2100
-10000 -
41-10°
-20000 ki I I 1 I I 10
0 2 4 6 8 10
Time (s)

S oland) Sipadl e dgas (e throughput Gasll Jaes (14-4) J<a)
Cus (e Open Daylight i< aSatie 39ags SDN 4<ud ae VANETJ) 4 el Lils (SN ey
(Y) osmey Aslll 8ya0e Sl 0y o)) ey (X) gne Gus (Ol Cpdte oyl 3R Jone
Mbit/secl1( Jall de ju ciya8 Eua (bit/sec)sysaa (throughput) el B dbopall 2530 2ae Jasgia
Lol 10 Ayl Aa3)) 555allg
G0 dup 3 caaid) o 1 plad) ciptie) Gua caaiall ks dgag (e logladl iy Jane JSAD cpu

cdaaall oo A 10 BLadd N T 8bs (0 (Stream TCP/IP)
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Throughput for 192.168.0.10:52698 - 192.168.0.1:5001 (MA)
Car10.lpc

,-Um,“ T
| .m,“ e W”‘*MHWWW# o M”‘”‘WM“ P

W
1250 W\ o]
/ ot

,,MM.-‘I‘L wm 610°
! u

5-10%
1000

>
4100 <
& g
= ]
) E
T 750 3
5 2
= 3108 S
Q °
£ =
5 -
] A
&
500 <

2-10%

250 1108

0 0
0 2 4 6 8 10

Time (s)
S slaad) Jaanll Jlai dgag (e throughput Gaxdl) Jase (15-4) J<al

Eua 40 Open Daylight siye «Saia 3gass SDN 4<us ae VANETU) 3 ¢laf Lila SN ey
(V) sy Anlll 8ya2e bl a3, dloy] Ga) (X) Lsae Cum o(O)bns) Cndie G ai)l) 382 axs
Mbit/sec10 Jall de jue <iya8 Eua (bit/sec) jaia (throughput) geill JBa dbapall a5 23 Jasgia
Lol 10 Zuball dsal 8554l

G0 dui Y el o 1 plaad) Cpiel G caand) i Agag e cilogled) 3803 Jaee <3N
cdaaall oo A 10 BLadd N T 8lbs (0 (Stream TCP/IP)
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From the standpoint of the server From the standpoint of the client

Time(s) | Throughput (Mb/s) Time(s) | Throughput (Mb/s)
0.5 1.2 0.5 4.36

| 2.95 1 5.17

1.5 3.93 1.5 5.34

2 4.4 2 5.42

2.5 4.65 2.5 5.51

3 4.85 3 5.59

3.5 5.02 3.5 5.65

4 5.13 4 5.69

4.5 5.21 4.5 5.67

5 5.26 5 5.7

5.5 5.32 5.5 5.73

6 5.38 6 5.75

6.5 5.43 6.5 5.76

7 5.45 7 5.75

7.5 5.47 7.5 5.77

8 5.5 8 5.79

8.5 5.54 8.5 5.69

9 5.47 9 5.7

9.5 5.48 9.5 5.96

10 5.49 10 5.71
Average 4.8565 Average 5.5855

SO sl 3 38l Jana a8 (3-4) Jexs
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de jge diadl 0 ga g Jla 8 Liae 5o 4 jeal) KA pe Fuanadiall il jall ClSuE Gkt A o 5Ll 4.4.3
Adidg (@l Hhall Quils Glas 5) J ga g ol Audast (e

4000
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G gliad) Jla 8 ) g5 (16-4) J<al)
Aasiul 5 (SDN Sl aSaie 35n9 go VANET CilSa e SDN CilSa (sl (an splisad) 13 3
= (10 sladl) daaally (1 lacdl) aasal) o cliball 382 Ja=e o) .Open Daylight Controller
dulass ara 10 Hlaclly €4 duhass e 1 55l it Joung Al duaiss aca B)laes S 0555 o Blelya
dakaial) (aca Aesall (Aadasall of Jgemgll Jalis) culdylall Cuila lang aygi Adanya Tla JSaN easy (€]
Al AL Adaxt] (gya Cun cdsg yadll
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Siall) clilal) Cols Clang ) AED leally (AS)atall siall) ASjanall bl I Gag sheall il

(Al
Throughput for 192.168.0.10:52512 — 192.168.0.1:5001 (MA)
Carl.lpc
.
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CalEll gyl jasad) s dgas (e throughput sasll Jaes (17-4) J<al
Cus (e Open Daylight i< aSatie 39ags SDN 4<ud ae VANETJ) 4 el Lils (SN ey
(Y) sy Al 8ya2e ULl a3, dloyl Ge) (X) Lsae o (k) e Om ail) 382 Jaxs
Mbit/sec]1( Jall deyu ci)dd Cua (bit/sec)sysia (throughput) o3l JA Al 2550 sae Jaugia
L5 10 Zushll Al 553allg
G0 a3 caaid) o 1 plad) ciptie) Gua aadall Jl dgay e clogledl) iy Jane IS Cpu
cdaaall oo A 10 BLadd N T 8bs (0 (Stream TCP/IP)
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Throughput for 192.168.0.10:52512 - 192.168.0.1:5001 (MA)}

Carl0.lpc
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G goliscdl Jsanll ki dgag (e throughput 8t Jaea (18-4) J<al

Cia 30 Open Daylight siye aSaia 3gasy SDN 4ui ae VANETU) 4 ¢laf Lila (<N ey
() Lsnas Anlill 80 bl 2y Jl) ) (X) Lsme Cus o(Clas) cpdie G ai ) @8 Jaxa
Mbit/sec10 Jall de yu 1)d8 Cua (bit/sEC)8)020 (throughput) cpeill DA dluyall 23,0 2e dasgias
55 10 dushyall 2l 55l

392 Jup 3 aaial) o 1 sl Cofel Cun cianll Ll dgay (e claghel (380 Jaee IS
cdaeadl o AU 10 Bdl I 1 8k (10 (stream TCP/IP)
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From the standpoint of the server

From the standpoint of the client

Time(s) Throughput (Mb/s) Time(s) Throughput (Mb/s)
0.5 3.89 0.5 5.04
| 4.7 1 5.17
1.5 4.82 1.5 5.13
2 4.86 2 5.24
2.5 5.06 2.5 5.46
3 5.33 3 5.67
3.5 5.55 3.5 5.83
4 5.67 4 5.88
4.5 5.74 4.5 5.97
5 5.83 5 6.02
5.5 59 5.5 6.07
6 5.96 6 6.12
6.5 6 6.5 6.14
7 6.03 7 6.17
7.5 6.06 7.5 6.2
8 6.1 8 6.23
8.5 6.12 8.5 6.23
9 6.14 9 6.25
9.5 6.16 9.5 6.26
10 6.18 10 6.28
Average 5.605 Average 5.868

G gyl b G Jane o (4-4) Jsas
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Sequence Numbers (tcptrace) for 192.168.0.10:52512 - 192.168.0.1:5001

Carl.lpc
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cdadl 4030 el IS ST daal laie )€ LS cbandwidth (e jue  Jaid) Ju

ACK il e e 3p¥) Al W caasall 1) Caeal) (g dluspal) il e juny s Jaidl)

Alpall o35l Jsemy 8 (Uad) gl o yumt ehenl) Talilly cdaanll I a3l (p0 Aluyall
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From the standpoint of the server

From the standpoint of the client

Time(s) | Throughput (Mb/s) Time(s) Throughput (Mb/s)
0.5 1.74 0.5 1.89
1 1.81 1 2.09
1.5 1.85 1.5 2.37
2 1.89 2 2.77
2.5 1.94 2.5 3.07
3 2.2 3 3.18
3.5 2.49 3.5 3.23
4 2.7 4 3.31
4.5 2.82 4.5 3.41
5 2.87 5 3.51
5.5 3 5.5 3.59
6 3.08 6 3.63
6.5 3.19 6.5 3.66
7 3.27 7 3.63
7.5 3.33 7.5 3.63
8 3.34 8 3.62
8.5 3.36 8.5 3.59
9 3.4 9 3.59
9.5 3.36 9.5 3.5
10 3.37 10 3.54
Average 2.7505 | | Average 3.2405

el sl b ganll Qo i (5-4) Jsas
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Sequence Numbers (teptrace) for 192.168.1.10:42970 —» 192.168.0.1:5001
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Sequence Numbers (tcptrace) for 192.168.1.10:42970 - 192.168.0.1:5001
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