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130118 IPv6 Slafiusninganinia3etng IPva wag Dual Stacks 1flesannifin packet loss auilan datios
91 IPva 0.5 % wagtiosnn Dual Stack 1 % Feanunsaazulsilunsuiudsuaietiean IPva luilu
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Wieadntos wonaniinisih QoS Tunzaliiuirdetisarvaunsaansnsnisiin packet loss ldoga
fUszAnEnm uazanansnifindnnisdstoya (throughput) eehaiulddaiau Tuaniunsaifiedovned

background traffic lapgsiivse@nsnmdnaie
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Abstract
Transitioning from IPv4 to IPv6 and enabling Quality of Services (QoS) on a network are
becoming more important issues in the near future. In this paper we study the performance of

the IPv6, IPv4 and Dual Stack networks with and without QoS-enabled by comparing data loss
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rate, transmission delay, and throughput. From our study, we found that the IPv6 network is more

stable over both IPv4 and Dual Stack network because the packet loss is less than the IPv4

network 0.5 % and less than Dual STack network 1 %. For this reason, it can be concluded that

transitioning from IPv4 to IPv6 will improve on network stability with the same throughput and

the little increase of the transmission delay. In addition, enabling QoS on a network with

backeround traffic will reduce the packet loss and increase the throughput significantly.
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Tne3uil 2 uansfanisifousiouaznisien
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wansfanisifoudenaznisaeAisiag 9 V84
\A30918MBFULULYBY IPV6 Wazgufl 4 uansi
nsieuseuaznsHaIAm 9 Y99LATOUE Dual
Stacks MAlunsnnaes Fefinissariauy IPva
Wy IPv6

NSAUNANITNARDITDILAALIAS UL
Aunaniadesneufinmesiiduaies Client 2
\w3es wenantuluadetevsiindesiiliuinns
L“ﬁuméaq server ﬁL‘TJmﬂu FTP server ‘I;fﬂ FTPvA
(FileZilla) wag FTPv6 (FTP Voyager) N15n1naadt
agyihmsiiuAUsyansamlu 3 Ay Ae packer
loss, delay tag throughput Imee1 packet loss
way delay Fnildainuans ping @udunns
ping M78 packet UM 64 way 20,000 bytes)
NaNn1s (1) waz (2)  #1ua1eu lngaguus
goniu 2 anunnsal fe anunisaliifiuazlid
background traffic Faaounnsaiadl background
traffic thi axldnsSudslnddeusns FTP adhs
traffic 1os1nannsanuguUTnudeyaldine

YaNINTUNITIAUNANITNAaITITaLAuTY

wietrefifluwin bandwidth  fisnafusening
15795 2 A2 AB bandwidth ¥11A 10 Mbps way
100 Mbps Tpeusazaniunisaldmaaealauayl
Delden Qos Taemsilaldanu Qos tuasiing
Mvualil ping packet (protocol ICMP) lpwag
fmunrAuEddy [7] o A1 priority 7 80 %
wazdnslunisldom bandwidth 760 % wes
bandwidth famua wagiinssuusefuteyauuy
precedence 2 FafAranudidnygendn
background traffic (protocol FTP) #ifuuae
audfyiitesndt ping  packet  (protocol
ICMP) #e priority 7 19 % wazdnslunislde
bandwidith 71 40 % w83 bandwidth i

Packet Sent— Packet Received
Packet Sent

Packet loss =

Packet Delay
Packet Sent

Delay = ), 2)
3. NAN1IALEUNTT

NINAADINIAT packet loss, delay uas
throughput 983.A39918 IPV4, IPv6, Dual Stacks
"8 IPva packet uay IPv6 packet lUuludiansng

71 89919799 6 TAea19799 1 WAz 2 LAnINaR

a1519% 1 wae packet loss (%) Tuan1igdilall background traffic

Type of IPv6 network IPv4 network Dual stack network
network IPv6 IPva
. 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
Bandwidth 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
ping packet | ping packet | ping packet | ping packet
and QoS ping packet | ping packet | ping packet | ping packet
10 MB 0.000 0.165 0.000 0.000 0.000 0.000 0.000 0.000
10 MB (QOS) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100 MB 0.000 0.000 0.000 0.000 0.000 0.000 0.165 0.165
100 MB (QOS) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Average (No QoS) 0.041 0 0 0.0825
Average (QoS) 0 0 0
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Wesidud packet loss meldaniinisaliilaifiuay
11 background traffic wagn1siUalgdeu QOS wag
Lamuaiu 9151991 3 uag 4 uananaal delay

Tundredu millisecond  aeldan1inisainladl

wagdl background traffic wagn1silaldeu QOS

A151991 2 waAn packet loss (%) Tuanmeiia background raffic

LLa%hjLﬂﬂmﬂﬂJﬁ’]ﬁU LATA1199 5 Way 6 LARINE
A1 throughput Tunuie megabit per second
melaaniinisainlaifivagil background  traffic

warn15 AN QOS wazlilanuansu

Type of IPv6 network [Pv4 network Dual stack network
network IPv6 IPva
64 byt 20,000 byt 64 byt 20,000 b
Bandwidth vies vies yies o 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
ping packet | ping packet | ping packet | ping packet
and QoS ping packet | ping packet | ping packet | ping packet
10 MB 0.330 3.000 0.000 5.000 0.165 6.165 0.000 8.33
10 MB (QOS) 0.000 0.000 0.000 0.165 0.000 0.330 0.000 0.330
100 MB 0.000 0.165 0.165 0.335 0.000 1.000 0.000 1.500
100 MB (QOS) 0.000 0.000 0.000 0.000 0.000 0.165 0.000 0.335
Average (No QoS) 0.874 1.375 1.833 2.458
Average (QoS) 0 0.041 0.124 0.166
A15197 3 war delay (ms) luanaelddl background traffic
Type of IPv6 network [Pv4 network Dual stack network
network IPv6 IPva4
. 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
Bandwidth 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
ping packet | ping packet | ping packet | ping packet
and QoS ping packet | ping packet | ping packet | ping packet
10 MB 1.000 40.000 1.000 39.000 1.000 40.330 1.000 39.150
10 MB (QOS) 1.000 40.000 1.000 39.000 1.000 40.000 1.000 39.000
100 MB 0.000 5.000 0.000 5.000 0.000 5.000 0.000 5.000
100 MB (QOS) 0.000 5.330 0.000 5.000 0.000 5.000 0.000 5.000
A15719% 4 war delay (ms) Tuan1gdl background traffic
Type of IPv6 network [Pva4 network Dual stack network
network IPv6 IPvd
64 byt 20,000 byt 64 byt 20,000 b
Bandwidth e vies yes yies 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
ping packet | ping packet | ping packet | ping packet
and QoS ping packet | ping packet | ping packet | ping packet
10 MB 80.500 100.335 79.500 98.500 81.150 99.160 80.500 98.83
10 MB (QOS) 30.160 47.830 16.500 48.335 15.830 49.000 15.830 48.150
100 MB 8.165 11.000 8.165 10.835 8.500 8.500 11.33 11.000
100 MB (QOS) 2.330 6.000 1.670 5.665 2.500 6.500 2.330 6.000
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a319ft 5 maen throughput (Mbps) Tuan1edilalil background traffic

Type of IPv6 network [Pv4 network Dual stack network
network IPv6 IPva
. 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
Bandwidth 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
ping packet | ping packet | ping packet | ping packet
and QoS ping packet | ping packet | ping packet | ping packet
10 MB 8.680 8.620 8.150 7.760 8.860 8.770 9.030 8.875
10 MB (QOS) 6.550 6.370 8.760 8.575 8.675 8.640 8.755 8.785
100 MB 87.637 87.660 87.445 88.357 87.855 87.785 87.045 86.880
100 MB (QOS) 84.610 86.010 87.540 88.095 86.835 86.560 88.595 88.845
Average (No QoS) 48.865 47.928 48.3175 47.9575
Average (QoS) 46.865 48.2425 47.6775 48.745
A1519% 6 Wae throughput (Mbps) Tuan12gil background traffic
Type of IPv6 network IPv4 network Dual stack network
network IPv6 IPv4
. 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
Bandwidth 64 bytes | 20,000 bytes | 64 bytes | 20,000 bytes
ping packet | ping packet | ping packet | ping packet
and QoS ping packet | ping packet | ping packet | ping packet
10 MB 2.475 2.550 2.090 2.225 2.280 2.285 2.275 2.350
10 MB (QOS) 6.000 5.880 5.890 6.286 5.700 5.750 5.985 6.130
100 MB 14.880 14.920 19.000 19.900 16.030 15575 16.750 17.235
100 MB (QOS) 47.520 47.735 47.895 47.390 45.065 44.87 48.605 48.705
Average (No QoS) 8.706 10.804 9.043 9.653
Average (QoS) 26.826 26.865 25.346 27.356
L o | A 1 3 oA a
q. ﬂ’]ﬁLU%ﬂULME]‘UNa 1 QoS TunmaziaIev1y ALLRUINNNISLAN

4.1 W3suinua packet loss

PNEaNIINRaeINUITuM e ety
3 FTP load 18u background traffic thu nsiiin
packet loss laaganTaAIedefitnunsds 10
ey 100 MB uag packet size ﬁgwmfﬂ 64 uay
20,000 lus vouA389Y dual stack AgiensIN1g
\Felaondedigeiianlaoifaly IPva stack 2.458 %
wag IPv6 stacks 1.833 % a@ULAITIELUY IPV6
a¢lvieiadnes packet loss Titfosiignil 0.874

% oy IPva 191AN599898191 1.37 5% wailadinng

packet loss agawn fidwade 0.041, 0, 0.166

920

way 0.124 % @1n5uim3ev1e IPV4, IPV6 wag IPva
Tu dual stack wag IPv6 lu Dual Stacks ®1u
d1eu druluvasiindevredilufl backsround
traffic 99351N19LAA packet loss vBIMNLATEUY
wivaglifatuaelngliinasvivielaivih QoS i
wansnan1siUIsufisulugudl 5 uanad packet
loss vadLATavIBuAazTiiauaniUSEuBy 4 nsal
fio (1) w3otedilivh Qos uwazlidl background

traffic (2) w3oTedivh QoS wsililil background
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traffic (3) iSetnedilivih QoS wiil background

background traffic AU

traffic  waz (4) 1A30U1891Y1 QoS uazdl
2.5
2 A 1.833
No QoS
15 - 1.375
m QoS
1 0.874 m No QoS (+FTP Load)
M QoS (+FTP Load)
0.5 4
66
41 24
0 T T T 1
IPv4 Ipv6 Dual Stack IPv4  Dual Stack IPv6

JUN 5 ¢ packet loss (%) veuiAsetieusiaziln

4.2 W3guiguan delay
PNNANITNAADINUIIUAILTDY delay
fupfotnousazaiiadl bandwidth 10 Mbps
wuitluanunsaiitlldl backeround traffic ves
wiotnediaiuazlivh Qos  exfidedsves

delay towuaziwin 9 fufl 2025 ms. dly

i3evuitlivih QoS avilAade delay e way
win 9 AllunniaTetnesening 89-90 ms. usiile
nagoulwaIotedivh Qos a1 delay  aziien
wih 9 Aulunniasedny wasdeunitluaniunisal
filiivih Qos  ee1etaau Tneiidnaduaglugig

581319 32-39 ms. Aauandluzun 6

saa & |
An1UNITUNY background  traffic WU WU
100
8 90.41 89.66. 90.16.
90
80 No QOS (No Load)
70 = QOS (No Load)
- = No QOS (FTP Load)
“ m QOS (FTP Load)
w0 {” 41 99 a2
30
20
10
0
1Pva Ipvé Dual Stack IPv4 Dual Stack IPv6

31]‘17; 6 A1 delay (millisecond) vaaa3ov1eiifl bandwidth 10 Mbps
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AIUNSNARBINULASBV1BLARETLAN

bandwidth 100 Mbps Alsnaluniaieaniu e

127

uAA1 delay  U9dlAazlAI0YAAALNTI1ZH

bandwidth tuTu é‘fﬁLLam‘Lugﬂﬁ 7

No QOS (No Load)

10

QOS (No Load)
® No QOS (FTP Load)

W QOS (FTP Load)

Ipv6

Dual Stack IPv4

Dual Stack IPv6

3‘1]‘17" 7 #1 delay (millisecond) YouATTeTT bandwidth 100 Mbps

Tunmsmuintuynnsdiiaiotng IPv6
T adsvos delay qmdwm%aﬂwmﬁmﬁlu
dnties

4.3 \W3gufiua throughput

neanIseasanuitluanIunsali
131l background traffic luaSede ailonsnig
nsdsdoyafifnlumenvesdadodnsinisle
fadnyana (throughput/bandwidth)  1adea1n
Tapsetefiiuunsds 10 uwar 100 MB  uav
packet size ﬁgwmfﬂ 64 way 20,000 lud VIV
m%aﬁdwﬁmﬁgaLLaxIﬂé’Lﬁmﬁ’uTmiN 75-88 %
wilugnunisaliill background  traffic 1w
wW3etn8 IPvd, IPv6 waz Dual Stack ililévin
QoS aglviAn throughput  Uewasuin diulu
\A3eTeTivih QoS Andudnnisldvesduyai
(utilization) ~ azeglugas 50-55 % Fadunse

2N

{781 QoS Wassdeanialin 60 % vos

922

bandwidth (3593 overhead #13 9 Tude) s

wansmaIeuieulugun 8

5. d3d

ANSNAEaUUSEANTAINVBILATUY IPVE,
IPv6 was Dual Stack fifnsviuaglalvih Qs
WudlaeILEATEY IPV6 Hliadiesningendn
30918 IPva waz Dual  Stacks  Lilesainiiin
packet loss tianiian Getiosndn IPva 0.5 % way
Wewnin Dual Stack 1 % saunsaaguladnlunis
Usuwasuedetisann IPva Tl 1Pve tuazvin
TiiaTedrsfiadosningetu luvasild

P

throughput  V0UATBUIBYINLAN kazdl delay
Wutuiondndos uininld3gnseia Dual
Stacks wielsld IPve Augluiu IPva thy ezl
LW@RYTAINVDILATIUIBANAY LWSIZLAR packet

loss NI 0.5 %
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50.9835

1Pv4 Ipvé

Dual Stack IPva

Dual Stack IPv6

5U#1 8 #n utilization (%) vouATeUBUdALYLn

wonaINiNISH QoS Awnzauliiiy
LASDUIYALANNTNANONTINITAA packet loss 1A
agnefiuszAninm wms1zdn protocol FTP iy
background  traffic agjﬁgu gnirfanisldau
bandwidth 7 40 % v bandwidth Faviliensn
N151997U bandwidth ¥89 protocol FTP tagas
Tuaauediinsasu bandwidth 19 protocol ICMP
dawalid bandwidth  1iesweRanIsIdIIUTDY
protocol ICMP 39a11150a08RIIN15LAA packet
loss LLazﬁTammmL‘ﬁ'uﬁmwmﬁdﬁaga
(throughput)  egrafuladaau 31nAMANT
Wisuifieulugudl 6 1desarniinnsinass
bandwidth Tiusiag protocol wignsNsdataya
Tuartiosnitmouiiladl backeround  szdos
WU3 bandwidth 19 protocol Bu 4 Tausne 3

ilidnsin1sdedaya (throughput)  AdlAn

o
Y

TndlAseiu bandwidth  Awudly dnvadeanunsa

d ' =

anA1 delay TuanrunisaifiasIevied
background traffic laognsdiuszansnin lnaan
delay U A ulsNnEUAY bandwidth

L99971nINN5WUY bandwidth Trluvauefvin QOS

923

JuiliiAn delay  amas ugiAn delay  9wdlan

n1nnalulpsednenlull background  A9AIN
Wiguiieulugun 7-8 InnsnaAaesmuIINigi
QOs Miffuasaveailviussansnmvesdeyad

Fudindu wiseansnnvesdeyaigndidnnisly

U (protocol FTP) agdiuse@ndnmilosas

6. NARNISHUZNA

v
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