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Abstract

Assigning or selecting channels of the wireless network devices and selecting suitable
internet protocols for usability help to make the transmission of wireless networks more efficient in
providing services. The objectives of this research were to compare the performances of wireless
networks with the technique of access through 2.4 GHz and 5 GHz channels and to compare the
access with IPv4 and IPv6 protocols by simulating data transmission with a file transfer program
controlling the traffic with the TCP protocol and with a video conference program controlling the
traffic with the UDP protocol. The devices used in the experiment to evaluate the performance of
wireless networks with different wireless access techniques consisted of one wireless access point,
one switch, 8 client computers, and one server computer. The program used to simulate a
computer network environment was Riverbed Modeler. For comparison of wireless network
performance, throughput and delay in data transmission from source to destination were used as
criteria. This study revealed that with data transfer program controlling traffic with the TCP protocol,
the 5 GHz channel access method operating with the IPv6 protocol had the highest service
efficiency, and with conferencing applications controlling traffic with the UDP protocol, the 5 GHz

channel access method operating with the IPv4 protocol had the highest service efficiency.

Keywords: Wireless access techniques, Wireless network, Performance evaluation

1. uni anusduasevisliaeiddesdiauninlunis
Yagtuwelulaginsevigliane lasuaiu Tu3nag Tnslanzegrebadleliuinislusunsy
founardmneauazmnlilunsideslsadifu MaPULde Iale wazansy [1]
syuulaietineufiumesiiienislouteyasiia q wievnelianeuinsgu IEEE 802.11 lasu
walulaginsevieliarevseenie (Wi-F) gn nasweunsidled w.a. 2500 Iag IEEE (The
aaﬂLL‘lJiJmSVTN’mmEJWmmgm IEEE802.11 %3¢ Institute of Electronics and Electrical Engineers)
Tiusgndaaldaresiniesnneanuazain Tunis w3evneliateu1nsgIu IEEE 802.11 viraulaely
Foudoiingszuudumediin edetnglianelas ANuAEIY 2.4 GHz way 5 GHz Faduauiias
nsldauiiniuednsdeidios annisdeusoves (sM Band) 1635 n 15111490 sd ey runuv
gunsalafingne 9 1w Insdnidiedie unuide CSMA/CA (Carrier Sense Multiple Access/Collision
poufiawasltnln ndeansla aufgunsailele Avoidance) wazilmaila3sn1ssnwianuUasndiy
i gUnsnlimaniFosnisuuudis (Bandwidth) vse frensidnsiateyanouds 21 lugaFuusnd
U%mmmmaﬁmaﬂaaﬁmm’nmiumsﬁauGiaﬁ'u UszanSnmnisvhauseudiesi uaglifinnssuses
szuuAdovienefineiAfiusyanain Jedena AMAINYBINITIUIN1I1T 8 QoS (Quality of
somnunirlunisldonu FadudesiidWauesszuy Service) [3] usilutagtuamamvesnislvuinig
inFovnglfaeideaimunlriianuaiunsalunis AuUdedie wazadud1t1vesnIedie
wisTuiuiniednudisesiin lnsusnuieain AU IR sHANdAy a1 Tun1398IsunIs

88



NITIMEIeEnsuarmAlulad unnIneduauassntl UN 24 atun 1 ifeuunsiau-wweuy 2565

THaulusunsuiliuinismefudes 3dle was
an3u Taudalusunsuaielould [4]
nsldanuesedieneuianesiiduneside
Tnslnaoaifulnsinaeandnilélunisdoans
dwsvdedoyavindunisludivarenis lned
Sumesidnlnslnaeaiuil 4 vie iPva 1Julnsln
aeafilifusgrauninarslusfnaufistiagiu e
IPva lutlagtudszautlapmnsuaunauiioglums
wandie [5] wazldfinisiaurdunesiin
Tnslvreasuil 6 wie IPv6 Tag IETF léWann 1Pv6
Tidaadnvaz lunsinassfiegiiinuniy g
anunlunsliuinis uazanuuaende (6] Ganis
Wasuwvasdreannisldaru ipva iy 1pve
Jansfinavime leannanududeuiiiiuann
fu arwlaindouldnuveseniaurfuasnineins

P

sadeanaunnlunisliusnisuea IPv4 uay

q

Buq 1]

IPv6 NRLEINUAITNTIU

u

o
Sy

dnfuauideliifaguszasdiie
Wisuigulssandnmiasevieliatenemaina
mMsdenuTRIdyQIa 2.4 GHz wag 5 GHz N3

Y o= v

W98 nsnAea IPvA kag IPv6 Lagd1aeans

v v

dedayamelusunsudieleudeya (File Transfer)
muaunisiudsdeyamelnslnaea TCP [8] uay
lWsunsuUszgunnalna (Video Conference)
muRuMsTudstayadeginslnaea UDP [9] iite
4 V@ a a =) 1 ¥ v
agvieuliiusedniamveunievigliany dae
Fnsiihfauuulsaneuaneaiu uagdaelimsu
fadayamiuuansslunisimuaanisdinesly

& 1 %
uesengliany

2. Ta9 aunIaluazdsn1ide
nsUszliulszansamieietislianeaie
wallan1sididswuulianeiwandeiu dgunsal

LYY

wazlusunsuildlunisvnasswasisnisidy sall

89

2.1. gunsafitléluntsmaass

nsuseifiulss@nsnniasevnelianeme
wadansihdauulimefiunnsineiu Tgunsali
THlulusunsushaedlunsnagou fil

1) gunsninszedyaiuliany (Wireless
Access Point) $113 1 163

2) gunsaleind (Switch) $1umu 1 1ede

3) poudiInaignuie (Client) T1u7u 8
3o

4) ppuNIMOsUAY1Y (Server) 91UAU 1
3o

2.2. Wsunsuiildlunmsmasas

Tsunsuiildlunisnaassisended do
Riverbed Modeler (Academic Edition 17.5) 1Ju
TUsunsudnassan nIndoulaiouass dmsuasng
LUUTIReuDIATIT LAY ARSI UsEANE AN
voslassaiisiugrunisiumeluladansaume
Aeafunisvhauresdusunsy aeufanesuitie
uazmaluladinsety danuaunsatunisiiunld
Ivnariaunnaluladinievivnsuiiames i
Auasalunsvaulnslnaeauazialulad
wiotneldans swdadndesdefilddmsunisinm
PONULUUFULUUTIABITEUULATOUIY UALNT
Aaseideya [10]

2.3. 3815998

2.3.1. NFDULUIAN
nsuseliulsednsnimaiedielians

shemadanisiinfauuulaneiunnsiisdiu g3uld
vhnseenuuuzluuUTIaeaeieteliane ilevh
nsusziliulssdninmasednsliaty aomaila
nsidsuuuliaemelnsinaea IPva uag IPV6
Huresdeyganievieliane 2.4 GHz uas 5 GHz
Tngdrasanisiauveslusunsudieloudoyadi
Mausglnsinaea TCP uaglusunsuuseyy
nslnafivhauseinsineea UDP fnseunwida

flauandlu Figure 1



Wireless Network Model
ST Application : Video
Application : File Transfer

Wireless Channel : 2.4 GHz Wireless Channel : 5 GHz

Internet Protocol : IPv4. Internet Protocol : IPv6

]
i

Preformance Test : Delay and
Throughput

Figure 1 Conceptual Framework
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Figure 2 Wireless Network Model
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Type: |rouef

[ Thwioute Value 4|
@ ()

@ . BSS Identifier 3

€} . Access Point Functionality Enabled
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@ . Transmit Power (W) 0.005

@ - Packet Reception-Power Threshold... -95
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@ . Fragmentation Threshold bytes)  None
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@ . Short Retry Limit 7

@ . Long Retry Limit 4

@ . AP Beacon Interval {secs) 0.02

@ - Max Receive Lifetime (secs) 05

@ - Buffer Size (bits) 256000 ~|
Extended ﬁm_| Model Details | Object Documentation

Figure 3 Parameter Configuration
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Table 1 Properties of the file transfer program

Attribute Values
Data type File Transfer (Heavy)
File Size (bytes) Constant (50000)
Command Mix (Get/Total) 50%

Inter-Request Time (seconds)

Exponential (360)

Type of service

Best Effort

Table 2 Properties of the video conference program

Attribute

Values

Data type

Video Conference (High Resolution)

Frame size information (bytes)

128x240 pixel

Frame inter arrival time inform

ation

15 frames/sec

Type of service

Best Effort

Table 3 Configuring parameters in the experiment using a file transfer application to test throughput and

transmission delay through 5 GHz channels with protocols IPv4 and IPv6

Parameters Values Values
Data type File Transfer File Transfer
Number of nodes 8 8
Network protocol IPva IPv6

Wireless LAN technology

|IEEE802.11n, 5 GHz
(High Throughput)

IEEE802.11n, 5 GHz
(High Throughput)

Data rate

65 Mbps (base) / 600 Mbps (Max)

65 Mbps (base) / 600 Mbps (Max)

Event simulation

duration

2 Hours

2 Hours

Table 4 Configuring parameters in the experiment using a file transfer application to test throughput and

transmission delay through 2.4 GHz channels with protocols IPv4 and IPv6

Parameters Values Values
Data type File Transfer File Transfer
Number of nodes 8 8
Network protocol IPva IPv6

Wireless LAN technology

IEEE802.11n, 2.4 GHz
(High Throughput)

IEEE802.11n, 2.4 GHz
(High Throughput)

Data rate

65 Mbps (base) / 600 Mbps (Max)

65 Mbps (base) / 600 Mbps (Max)

Event simulation

duration

2 Hours

2 Hours
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Table 5 Configuring parameters in the experiment using a video conference application to test

throughput and transmission delay through 5 GHz channels with protocols IPv4 and IPv6

Parameters Values Values
Data type Video Conference Video Conference
Number of nodes 8 8
Network protocol IPva IPv6

Wireless LAN
technology

IEEE802.11n, 5 GHz
(High Throughput)

IEEE802.11n, 5 GHz
(High Throughput)

Data rate

65 Mbps (base) / 600 Mbps (Max)

65 Mbps (base) / 600 Mbps (Max)

Event simulation

duration

8 Minutes

8 Minutes

Table 6 Configuring parameters in the experiment using a video conference application to test

throughput and transmission delay through 2.4 GHz channels with protocols IPv4 and IPv6

Parameters Values Values
Data type Video Conference Video Conference
Number of nodes 8 8
Network protocol IPva IPv6

Wireless LAN
technology

IEEE802.11n, 2.4 GHz
(High Throughput)

IEEE802.11n, 2.4 GHz
(High Throughput)

Data rate

65 Mbps (base) / 600 Mbps (Max)

65 Mbps (base) / 600 Mbps (Max)

Event simulation

duration

8 Minutes

8 Minutes

Il average (in Wireless LAN.Delay (sech

W Performance Evaluation-SGHz_IPv4_FTP-DES-1
B Performance Evahustion-SGHz_IPve_FTP-DES-1

average (in Wreless LAN Delay (sc))

Ohim Oh 20m 0h dom 1hom 1h 20m 1h dom

Figure 4 Transmission delay when using a file transfer application through 5 GHz channels
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Figure 5 Transmission delay when using a file

transfer application through 2.4 GHz channels
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Figure 6 Transmission delay when using a file
transfer application through 2.4 GHz and
5 GHz channels
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Figure 7 Throughput when using a file transfer

application through 2.4 GHz channels
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Figure 10 Transmission delay when using a
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Figure 11 Transmission delay when using a
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Figure 13 Throughput when using a video
conference application through 5 GHz

channels
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