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While exhausion of IPv4 addresses became real, deployment of IPv6 is not well, gap occures in a
smooth transition from IPv4 to IPv6. For the continued use of IPv4, transition technology that
combine the function of reuse or share of IPv4 addresses is important. This paper proposes a SA46T-
AT, which is a IPv4-IPv6 translation technology that support the reuse of the IPv4 address. SA46T-
AT is based on SA46T address that previously proposed, and mainly SA46T-AT enable access from
IPv6 clients on the Internet to IPv4 only servers in stub networks. SA46T-AT support IPv4 only
host address both IPv4 global address and IPv4 private address in case that is reused, and this is
main characteritic of SA46T-AT. SA46T-AT also make implementation simple by processing network
layer only. Develop an implementation in a Linux environment, and measure the performance. These
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result show SA46T-AT is pratical enough.
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12 LT SA46T-AT 7 F L A ZHF — 7L 2k d
5, LV FYDPHEL SEA IR I N IPve 7 F
LA%ZIPv6 37y FDSESET FLAET S, £z,
IPv4 877y FDFET FL A 54/ L 72 SA46T
7 RLAZIPv6 T v FPOFEETFLALET 3,

BB, IPvA 37 v + % IPv6 237 v MICEHRT
L5813y b= BO~Ny YRBRKEL DT
b, BHaFEDY 7D MTU 22 2580525
N5, SAA6T-AT (%, 22D/ v P ROERE S
N7 MTU 282 2856, X7y 2777 X2
BL7 ETRET %, HAOEBUZHSEOBIEL L
T, TCP %712 UDP 37 v b D&% 179 A%
FIVAR=FEDF 2y 7Y AOEEEEIT,
ZNE, Ry FT—=TEDONY BT RAR— L
BOF 2y 7V LDFHETLICETFN TR0 TH
%, ¥£7-. ICMP & ICMPv6 DI HH A H A
iz, ICMP 2Z&#19 28412 ICMP code 7%
Ex NI AT B,

6.1 SEEFEER

5 12 Interop 2012 Tokyo/ORC2012 T/ L
7o HEEEFER DRERRIX 2 7R T,

SA46T-AT iZ. OpenBlocks 600 TEIEZ ¥, ¥ —
N2, & 15E FMV BIBLO LOOX M/G30(Atom
N450 1.66Ghz, 1GB X €, Fast Ethernet) IZ Cen-
tOS Z ML 72 b D E W,

SA46T-AT MU IPv4 only ¥ — 3%, FEFRIC In-
terop ShowNet IZH#H¢ L . Interop 2EAE D H AHA
D L. Internet 25 DL HIBE L L7z, SA46T
Prefix 13 2001:3e8:0:1570 & fH\» 7z, £7:, IPv6

-57 -

gooooooo

2001:3e8:0:1571::1  2001:3e8:0:1571::2

IPv4 Only

—

Fujitsu Laptop
192.168.0.2/24
Default GW = 192.168.0.1

Destination ipv4only:5ad6t-at.jp.interop.net

2001:3e8:1570:0:64:192.168.0.2 192.168.0.1

Pool: 10.0.0.0/24

6: ORC T SA46T-AT FIFEEDOREKK

7947V P RBRT B IPve 7T FLALE LT,

10.0.0.0/24 Z H\ 72,
P =N~ HTTP 77 & A,

http://[2001:3e8:0:64:c0a8:2]/cgi-bin/index.cgi

http://ipv4only.sad6t-at.jp.interop.net/cgi-bin/index.cgi

DEHIZ, IPvE 7 FLRIC K BEBEREE. b LL
. FXA VAR DOB T DSIETT 7 & AFRET
Hb, 5B, IPvd 7 FLAD 192.168.0.2 1, IPv6
D16 EHTHEET B L., c0a8:2 TH %, HTTP DI
7>, SSH® FTP(PASV €= R) R ED7 7Y 5 —
va vVOEIESHERL 72,

712, FEEFEBRIC 7, BB OB E AR, [
MCHd L) RKY—NICT7 7L AT 2L, SAL6T-
AT S OBEESININZ, 7272 AL IPv6 7 7
ATV F2EHTSIPvA 7 FLAENRERRNING,

7: ORC TODHEILEER D

R, AFAEBHIRT, @720 7
TR AbEY, LWELEERHEREL 72,

7 &M
71 il & DB

SA46T-AT EAhDFEff & DHKIZDWT, £41Z
T,
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% 4: SAA6T-AT & flEeffi & o B

TPv4 Z=H]
@EL A Y vd=6 | v6=4 | OFE(L | RUEHE
SA46T-AT | v F7—7Jd ENUEE) wJ IPv4 only host ]
Fv FI—7ME
NATG64 b7 Y AR—FE || AR ) ] IPv6 Internet fil
TRT FIYAR—LE | AW | ] uJ IPv6 Internet fll
SIIT 2y b7 =2 Anr | wf Anf 1Pv6 Internet i

BEL 4 IOV TIE, SA46T-AT (3% b7 —
7 JEDATENET 555, NAT64 XU TRT (Transport
Relay Translator)[16] IC2WTlE b 7 AR — b F
DEFUZ DOV THERIN TS, FiZ, TRT I
TCP DML ICOwTd TRT HED T 7=
&, BEEHRIZEL B H, BOBEOAHEIK
LV D 5, T/, IPv6 2D 5
IPv4 ZERI~ND 7 7 & ASTHRETH % i, IPv4 22
D5 IPv6 22D 7 7 £ AT H 5 flddt
WTHB, B, ZOHADT 7 AlZkyay
DHEL B VR COMEE DR %2, [Pv4 22
Mo EICOWTIE, SA46T-AT Tl 7w+ an
ARy 7 TEZEIN TS, NAT64 KO TRT 134t
A BTS2 bDD, 7k al ARy 2T
ERIN TR, SIITIR T FLy s v 7 OIC
FAMEORER Ey FUNETFRT 20, %
HELIEATRECTH 5, MEHBE L TIE, SA46T-
AT DA IPvA DHRD Iy P 3y b7 — 7 ICHRE
T ERBEL, hDESIL IPv6 Ny 7 R —>
EIPvA Ny 7 R— v DEFUCERET 5 2 L2 fE
LTw3,

7.2 INTA—=I2VADEH

SA46T-AT ZFHKEL 78, P77V AL—vav
RNRAD IPv6 D b T 7 49 713F X T SA46T-AT
ZREETA720, RARANL—7y MIEHERZX
Vo 7 CThHd, EBICEDBED N7 74y 7 %K
192 2 EDAMREDGEE L, 287 & — < v ADMHIN
ZHOIZT 570, LFTOMNRIZOWT Iperf? %2
HouTar—=7y FOiHllZ {757,

1. [EBEEHL (Direct)

3http://iperf.sourceforge.net/
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2. Linux A — V45 % IPv6 L —F 1 &
7' .Y v (IPv6 routing)

3. NAT64 FED—>TdH 5 TAYGA(TAYGA)
4. RIFATHEEL 72 SA46T-AT(SA46T-AT)

AN—"T"y b G 2B 2 R T 5 7 DT,
FHEL 72 SAA6T-AT ZEESE 272D DY — %
18, Iperf DY =KX T 54 7 b ELTHEIE
IHL272DDY—1"% 285, FF3H5DF— NEHL
7o TDIBDY—NDAXRY 7 ZLUNITRT,

@I AL—¥

OS: Ubuntu 10.04 x86 64
CPU: Intel Xeon 5160@3.00Ghz 2 cores/2 threads
Memory: 4GB
NIC:Intel 80003ES2LAN x 2
@ Iperf #—
OS: Ubuntu 10.04 x86 64
CPU: Intel Xeon 5160@3.00Ghz 2 cores/2 threads
Memory: 4GB
NIC:Intel 80003ES2LAN
@ pexf 7747V
OS: Ubuntu 10.04 x86 64
CPU: Intel Core i7 975@3.33Ghz 4 cores/8 threads
Memory: 12GB
NIC: Realtek RTL8111/8168B

ZDEEMIZE VT, Direct, IPv6 routing, TAYGA,
SA46T-AT D ZNZFhIZH>\W»T, TCP MU UDP
Ty b A X % 1500byte & 250byte & L 7285
ADRF 16 ) 2 38970 10 BRFHIIL, K856
IZEWT 3MDOFHIDOFfEZGFHIFER L L, R
Ml BPS TOfER %X 8 12, PPS TORGHR %X
91ZRT,

27y B A X D3 1500byte DA, BPS Tl
SA46T-AT., TAYGA(LLT + 7 v AL —%) & Di-

rect, IPv6 routing(ML N JEF 7 AL —%) DI

4http://www.litech.org/tayga,/
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= TCP(MTU=1500) mmmmm TCP(MTU=250)
s UDP(MTU=1500) mmmmm UDP(MTU=250)

1000

Bits per second[Mbps]

il el

SA46T-AT  NAT6E4(TAYGA)

Direct IPv6 routing

X 8: BPS T EllfEH

—— TCP(MTU=1500) mssss TCP(MTU=250)
i UDP(MTU=1500) s UDP(MTU=250)

I IHLHJ

Dlrect IPvG routing SA46T-AT NAT64(TAYGA)
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B9 7:87 7 —= VY ADE TIN5 72, 28
vy A A3 1500byte T TCP DA S 7 v
AL —=FDPPSBKEL KD EWH)BIRVFAEL
720 ZOBRDBERIZDWTIFHEMA L TVl
TCP FFEDHRTH ) BPS 1B\ Eh
5, fMSLDEEIC X D 7y P OFFELE ETW»
5 LHEMITE B,

27y b A ZHS 250byte DA X, BPS KO
PPS OGHIFERD 6, P 7V AL =8 D7 5 —
RUABMKT TSRS D B 2 L 22, B
s, P AL —=F RS DTy b
FIAIREBDSIE S T v AL — % L HRTAH R 00s,
NAT64 & SA46T-AT DREIICHN 57287 4 —~< v
ADEIFIZIFHEL R VWES Z 5,

8 F&o

AW Tl SA46T D7 F L RiKE72 & ISR
INEZFIHT 274 574 7i2, IPv6 05 DEE%
N YA — & L IPv6-IPv4 7'0 b o)L BHiaE % fiL
HEDHE 7 SA46T-AT #424LE L Linux BICFEEL
f;SA%TAT’iOT 794 _X—1 1Pvd / —

WXL T IPV6 20 5 DEEReE Rt TE 3,

% U PEREHIE L 7555, NAT64 L L, H
Vol N oz, ZOREHR, TS
HHEFZ D,

SE 3
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