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Design and Implementaion of I[Pv4/IPv6 Translation Protocol
Seok Cheon Park'- Kwang Bae Lee'!

ABSTRACT

It is well known that, in the near future, the lifetime of the IPv4 address space will be limited and available 32-bit IP network addresses
will not be left any more. In order to solve such IPv4 address space problem in an effective way, the transition to the new version using IPv6
architecture is inevitably required. At present, it is impossible to convert IPv4 into IPv6 at a time, since the coverage and the size of today's
Internet is too huge. Therefore, the coexistence of both IPv4 and IPv6 must be arranged in a special and practical fashion for rapid conversion
on the whole. IP protocol translation has been proposed to ease the translation of the Internet from IPv4 to IPv6. This paper presents the design
and implementation of a transparent transition service that translates packet header as they cross between IPv4 and IPv6 networks. IPv4/IPv6
Translation Protocol is written in ¢ source code and is tested by the local test recommended by ISO, which has the most excellent error detection
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function. The test was processed with a test scenario and it was found that the results were successful.

I/ : IPv4/IPv6, E{M#(Tunneling), MBI 2% F(Translation Protocol)
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IHL 7|18g o8 44 (5 IPv4 OptionE°l € 3$)
TOS Pv6 3d9 Class ¥= & B4
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Fragment Offset BE 008 44
TTL IPv6 31t1¢) Hop Limit M= oA 15 4 3 B4}
Protocol IPv6 sjt]¢] Next Header W= & EAL IPv6 #t|9] Next Header E o] 58919 18 di4
Header Checksum Pv4 o7l B89 o & 3 AL
Source Address IPv6 Source Address®] &4 324H|EE EA}
Destination Address IPv6 Destination Address®] 31$] 2¥|EE BA}
(2) ICMP W3 & EAlsta, ool Type ¥ Checksum =& A=

A WARAE Agch 18] ICMPvE Error WIAAE 94
ICMPv6 Informational "]A|X]¢] ¥@3} v}A7t 2 Type 9
E 9 Code =9 HEE T3l v E HFFH.
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A E-& Echo Request® Echo Reply ®ARo|H, 1] o]
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Frag.Offsat W= at =& St Frag.Offset = U B &
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dto} dEe] WE FAE A F Pv4 HA& HBRSES
AAstg o, AR £ ICMPl W& A7 E¢s
o 3tk (29 8)2 & =FolX AAF Pv6-to-IPvd 22
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¥oo gi@ AAE EQE P dHo] JgsA Z2EE
HE 7|5 HE AQHEE AP

(W) 2¢4 : Version, HL ¥ TOS M= W &4
IPv6 HAL =t ow HA [Pv4< Version, [HL ¥ TOS
4=g AAsA g8

(th 394 : Total Length, ID, Flags @ Fragment Offset
g 98 A
ol HE g AP A E [P HHlo|l B g
AHE B3t JEA9 ARE Qo gt

(8) 494 : TTL 2 Header Checksum 2= ¥§ oA

TTL ¥= & IPv6 319} Hop Limit 9= goA 1'E
W Zk& EBA1sli, Header Checksum HE 2 IPv4 8§49
7} A4E o & A A

(v}) 584 : Source Address ¥ Destination Address ¥
= A% 94
IPv6¢] Source Address$} Destination Addresst [Pv4-
mapped Address& AHE3IE.E o5 HE 39 319) 20 E
€ AAHEE IPvd 399 Source Address ¥ Destination
Address Y=o HAlgit},

(uh) 694 : ICMP #IAA W SA(ICMPv6-to-ICMPv4)

IPv4 Protocol & & IPv6e] Next Header U= 3o
ZRE H@EE, A9 Z2EZo] ICMPv6e]|d ICMP A
A wge Y3, vd A9 T2EFo| TCPY UDPH
9 o)} AHE AE +PYr}

4, IPvd/IPve HEt T2 EFo| PN U HAE

A1 P gt Z2EF 78

E =AM Pvd/IPv6 98 T2EZo] g A4 74
£ 7)1 Jol¥ Winsock$t Winsock2e] A<l ulolg +
Z 2 APIEHY 33959 AAE 1add C Ao E ol %
3o Ik (29 9 AA Z2aPeA AFHE o
Ad 1P B3 s 2 ICMP 3d, IPv6 &% 3o 2828
g Aol

E =FdAE [Pvy/IPv6 ¥ Z2EZS TE37) S8
99} o] HoJY 7| FYAEL AHEEIH T T 9o ICMP
o] Type 2 Code B=Z, IP A4 Z2EZ 4 IPv6 §3 &
Y 5 A% 27 FHP2EE AHEEAT [Pvd-to-IPvE

Z2EZ HE 7|55 % IPvb-to-IPv4 ZZEE ¥E 7l%
FE 33N A (39 DR (T¥ 8)9 FF A
wet B@g FARA Bt 3%l ENR P A9g 54 4
R AR A 52 e me} B FdMe 9 28
8 ¢ FE AFHAed (28 108 & =M 74
§ IPv4/IPv6 W@ Z2EZ9] 7|5 28 728 Yl A
ojth.

typedef struct iPv4Header {
uchar ipvah_ver ; /1 1Pv4 MG Version WE
uchar ipvdh_ihteng :  // 1Pv4 8 internet Header Length W E
uchar ipv4h_tos : 1/ 1Pv4 BT Type of Service WE
ushort ipv4h_tien : /1 \Pv4 Sl Total Length WS
ushort ipv4h_fid : // 1Pv4 B Fragment Identification WE
uchar ipv4h_flag : // IPv4 MU Plags W&
ushort Ipvah_foftset . // IPv4 84 Fragment Offset 8=
uchar ipvah_ttl 1/ 1Pv4 8t Time to Live R &
uchar ipvéh_protocot :  // IPv4 8il4 Protocol @S
ushort ipvah_hchecksum : // iPv4 8T Header Checksum R <
ipdaddr ipvéh_srcaddr :  // IPv4 MO Source Address BE
ip4daddr ipv4h_desaddr :  // IPv4 8T Destination Address B &

1
typedet struct ICMPv4Haeder {
uchar fcmpvd_type ; 11 \ICMPv4 8 Type WE
uchar lcmpvd_code ; /1 ICMPv4 81 Code W E
ushort lcmpv4_checksum :  // {CMPv4 813 Checksum ® <

typedet struct IPv6Header {
uchar ipvéh_ver : // 1Pv6 MO Version §E
uchar Ipv6h_tciass : /1 1Pv6 8O Traffic Class ME
uchar ipvéh_fiabel : // 1Pv6 BIC{ Flow Label BT
ushort ipvéh_plen ; // \Pv6 #H Payload Length W=
uchar ipv6h_nheader :  // iPv6 8IC] Next Header W&
uchar ipvéh_hlimit {{ 1Pv8 8 hop Limit WE
ipvbaddr ipvbh_srcaddr ; // IPv6 814 Source Address WS
ipv6addr ipveh_desaddr : // IPv4 84 Destination Address B E

}
typedaf struct ICMPvBHaeder {
uchar. lompvé_type : 11 ICMPv6 3lIC Type RE
uchar lcmpv6_coda ; /1 ICMPv6 84 Code WE
ushost Icmpvs_checks}um i [/ {CMPvE 8O Checksum BE

typedef struct IPv6FragmentHeader {
uchar NextHeader ; // IPv6 Fragment 8(4 Next Header i<
uchar Reserved : // \Pv6 Fragment 3IC{ Reserved =
ushort OffsetFlag 3 /1 \Pv6 Frapment BICl Offset Flag WS
ulong Id : /! |PvE Fragment 81G ID R
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