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ABSTRACT

Even though there have been a surge in demand for Internet addresses, but the existing IPv4 addresses are
virtually depleted. Therefore, the conversion of IPv6 is being made consistently and the need for systematic
situation grasp for IPv6 adoption through the measurement index of the IPv6 is on the rise. This study
investigated domestic and overseas IPv6 usage measurement techniques and cases. Through evaluating existing
measurement indices, this study derives the improved indices of measuring IPv6 usage and proposes the

implementation methods of them.
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Table 1. Measurement methods used by operators in World IPv6 Launch
Operator Index Measurement method
Facebook Percentage of IPV6 users Calculate the percentage of unique IPv6 users out of total unique

users based on the page loads from randomly selected users

Google Percentage of IPv6 users

Calculate the percentage of IPv6 users in a random sample of visits
to various Google properties, adding measurement JavaScript

Percentage of IPv6

LinkedIn .
page view requests

Calculate the percentage of page view requests made by LinkedIn
members over IPv6 connections. For measuring, add JavaScript to
LinkedIn pages.

Akamai Percentage of IPv6 requests

Calculate the index based on the hundreds of billions of IPv4 and
IPv6 requests, analyzed across a 24-hour window represent traffic to
a diverse set of customer sites across various industries, geographies,
and user populations.

Yahoo Percentage of IPv6 requests

Calculate
CDN(Content Distribution Network).

percentage of IPv6 requests received on their

1223

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’16-10 Vol.41 No.10

ek AEl A eanE Fgsle] AAA R
IPV6 o]-& 25 FAlsh= 713 A} Google
o Aol EAEe] 49 FEE oleste] 417
H<LHIPv4+IPV6) % IPv6 A< H]8-3 ZA3l
Akamai+ AFAFe] <Qle]ul 33} B 4(State of the
Internet Report)’ S %3 xFA}2] CDNHY IPv6 Ezf
I ves w7PE, VEH I ARIAPE R FEsle] Al
A ghepn
b, ] Ipve FHIE D AR S B4
AR FEHzAIA R 2 AR FER o] F
oA 3L gltk KISA= 9] IPve =) £H]%= =4
2 fjste] slee] ) A7) F)E 2L A
vl o] 8% A MY FH|x SA7A] EPs=
A ZAAE ANsideh. Felze] An|2 A oA U]
Efz A9 & <lEul Exe] ARl we
‘IX(Internet Exchange) <% Al$’, ‘IX(Internet
Exchange) 71$1’, ‘ISP(Internet Service Provider) 7|
2>, ‘CSP(Contents Service Provider) #$]’, ‘USER
AP 2 A EE TR F2 Avza) suke
2 o]FoR|= IPve FHIE FA} Selle 5] 7 v E
A= 7719 IPve AREEE AIE37] S8t A 22 |

E 2. 3] 71 IPve AR ASA R 53

ESlz B 1S 35AR FRale] o] gap,
‘Felx cqluwep o] 3ukAR FRallc)!

. XE &

_¥'_
Ml

I
oA

31 XE I Y AE w
KISA¢lA 201513 74

3
TAME 24 ARE vE de T 7 gue) 3
3L zZ

a
5 A, A, 3 AR A3, # 29) 2] A=
Hdek IPves Sk AP Au|ass vES

28] BE FAbel 2ERE rEe Aol A&

Zole}. wfeh] A Ee] FE-& T A7Atel kel
ol gap, “Eel, qlmeh PO PR W)
IXAFAS, IXASP, CISPASP, ‘CSPAST,
‘USERAIS" = v iS4 2 A8ste] 54 W
9l S E}C’ & & qlek

& Aellrs & 20 ARES S5}
s SAo 7hed A xE 7H*d6}ﬁ<} tﬂt}. 37}l
AREE = ve },—_;(]6‘4(2003)9,] T B2 A
BF7ke} o]5 187k HU4(2004)2] HAEALEAA]
e FEE dlolE FEE e AR 55

Table 2. Summary of the measurement indexes for IPv6 usage in Korea

Category Hierarchy Index Definition
X X Ratio of devices using IPv6 services
Usage in USER hierarchy . .
among the devices using the Internet
USER USER

Number of devices using IPv6

Number of devices using IPv6

among domestic devices connected to the Internet

Usage in CSP hierarchy

Ratio of IPv6 services among the Internet services

Domestic users

preferred site TOP 100
CONTENTS CSP

Ratio of web sites supporting IPv6
(Measuring whether they support IPv6 in Web, Mail,
DNS, respectively)

Country Domain

Support status of IPv6 services in

Ratio of web sites supporting IPv6 in
Country Domain (.kr, .Korea) sites

(.kr, .Korea)
IX-transit Usage in IX linking hierarchy Ratio of circuits using IPv6 between IXs
IX Usage in IX hierarchy Ratio of circuits using IPv6 between IX and ISP
. Ratio of subscribers using IPv6
Usage in between ISP and B2C
between ISP and B2C
INFRA Usage in Ratio of subscribers using IPv6
Isp between ISP and B2B between ISP and B2B
. Ratio of IPv6 application of
Ratio of IPv6 AS number . .
more than 780 AS numbers used in domestic
Usage trend of Network usage (routing) rate of
domestic IPv6 prefix domestically allocated IPv6 address (/32)
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Table 3. Evaluation category and criteria
Category Evaluation contents Evaluation criteria
Coverage Appropriacy of a measurement for its corresponding index High: Maintain
Consistency between a measurement method and its corresponding Medium: Improve
Completeness .
index Low: Delete
Accuracy Accuracy and timeliness of collected data
. . . . Yes/No: Maintain / Delete /
Redundancy Redundancy of the meaning and implementation method of indexes L
Integrate for existing index
Fastde)® P % 38 718 1Pve 54 A1 E] 7} A2 7, & AellA HRE sl A S
9 e 489 W7} A8} 7} A1ES ek o A wkle] mhgA] shon) A% A E) o
7F A\ Fe A, SPAA, A, F2EA o7 AR A FEA 2 77} glong ARE 51A] oF
7V}, 24 (Coverage)& A Fell tigh SAHS|(E I uAYen BE sl
Zq“H“) o] HA-dAs Hrshe] A (Completeness) o] 42} A$loll A= ‘IPv6 o]& whit & A3t
AR olele} ARAGHRADS] DA AT H7E mF vl Fe ARAEleh TPve o4 S e

g} =3k AEMd(Accuracy)> 31 Hlofele] A5}
&g A (S AR oS ek S84
(Redundancy)-> A|3%5 7H] on] & Faiutr]e] &
B o5 i 471 Gk %‘ 24, e
A, AL o E7) Jeo] y)Fo g wrlal)
l—E‘——(h_lgh)“‘ #|3ze] epdAdo] AF= fr ]‘%s ljr
ehlim, S7HMedium)> A|Eoll g AR E
5}7_]4 B 23] ulAlS s Eoke- 1/}1;].1,]}% F
Low)& A EE ARSI Zogk Aue| S} g
A2 e tiAsokghs vhehiick vkt
ow FEAS AxE A FH el o=
Y(Yes)/N(No) 2.2 s7}se] 2| HE fAI8A AHA)
e SElorE vehitk

—1—‘

32 @t ¥ A5 Zn
B AFolA Alsksl= 7 ]’88 f+7lz° 3% 29
Ael=o] gl AEE o s 243l HriE A
Aot A% Hrhs & AT %‘042} % 330°] tUr
o7& &3 A= &3t o} 7=h+ =
7He] IPv6 ARG Z4 AE F 67 H«1 EPE‘“POI 11‘7‘]
2 A & 4= E 20 A4 2
Bt 2 AR A= vpepdck AAA <)
Al BA, 1Pv6 AREES O 5 9l A FE2A] o]v]
AZ 7He] AgElelole A5 A%
"k IPv6 ASEE o 4= glol® AHAIA-]] 4o &
7FsstAY &4 #He, <vlvt %ﬂ—é—‘& Xli‘ﬂ tHsz A
**01 71~GP 3 7Hd =

Fel= Au| el QllEE IPve W] N4E 2%
ghe} ofuf ZEl= AFR}F FbAA AS3l FE2E
Hhol o] Foj2]= FAR Ak dolele] &4 7]
T 2 Al s Agts] A=) 4 glom AAzEe
2 ZAEA] oot HAA FAIL alsdek w3t Hlo]
E17} gnt 2AEo] AA ARSElT 9= H)
<= Fotslr] ofgich |t ApAIAQl AS WA e R
A A] B Ao EHQl IPv6e AHRES 2387 el
w2 Agsirtar gedste] A elelE HrHE iRl
ol AR AS el disfials VAelA] AlXgek
FZel = Ao Frkwr|el (kr, 3D IPve
ARl A9 3Po] iR A=A ) o84}
A S AF] E TOP 100°0] 71A1= 5] om vmA]= AHA|
2 wE =gl
F7IEA]] (ke (EH) IPv6 AR~ A H3P S
< GRS vehlz] el vEE vehli= A
E2A9] oJv|r} FEIERE IPve AH]~ A4 BlE
T UEE A xH I ovle] HEst Fasir)
A ] o]-8a Al sAle]E TOP 100° A4 Z4
el B BB} F7lEdQl 2jAEr] 5o
th= A 2l “ioﬂ oA EA e A=A ¢
& WAl 1R fAISkES

m o,

o

Mr

o

o o
¢ mﬁ

o]

=] o] 44} AlFAle]E TOP 1000 #|%2] 735
U AR 2 7]ellA] AARE 0] 8} A FAte)
E TOP 100 B]1Ed|| )] Zel= Algizle] s)ajo]
Emnl olz} dlje] ez ARiape] SIxfe|Ev} E
g=lo] slslek o] Sz Alixke] hate]Ee] 7
-, 2 o] ZElE AlflelM Skt she =

1225

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’16-10 Vol.41 No.10

E 4. AR W} 2 HE A5
Table 4. Summa.ry of the review results of the measurement indexes for IPv6 usage in Korea
Measurement Review
Category Index Coverage | Completeness | Accuracy | Redundancy
Method result
Usage in Not
. Survey H H L Y
USER hierarchy adopted
USER .
Number of devices CP
. . H M M/L Y Improve
using IPv6 cooperation
Usage in Not
i Survey H H L Y
CSP hierarchy adopted
Domestic users
. Actual
preferred site M H H Y Improve
measurement
CONTENTS TOP 100
Support status of
IPv6 services in Actual Lo
. H M H Y Maintain
Country Domain measurement
(.kr, .Korea)
Usage in Not
Lo . Survey H H L N
IX linking hierarchy adopted
Usage in Not
. Survey H H L N
IX hierarchy adopted
Usage in between Not
ISP and B2C Survey H H L N adopted
INFRA : P
Usage in between Not
Survey H H L N
ISP and B2B adopted
Ratio of
L L L N Delete
IPv6 AS number ISP
Usage trend of ti
& | cooperation M L L N Delete
domestic IPv6 prefix
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