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Since people’s interest about Internet is mising in these days, Internet has grown up abruptly, and is newly
required of social demand. Therefore, existing technology found it difficult to cope with that rapid growth ,then
taking into consideration about everything, new Internet inflastructure is needed . The most basic technology
in the field of Internet, IP is about to change for the next generation.

In this thesis, it is considered how IP for the next generation(IPng:IPv6) can replace present IP (IPv4),and
how they cope with both technical and social problems caused by replacing. And then, we describe how the

implementation is going.
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SEME T SO HF A v E—Fy P T ban
THRE BEWEToTE k. woroEHoPTH
D IP % fERILL T FL 2R % 128bit KR L &
SIPP(Simple Internet Protocol Plus) #8&K 4R IP (TP
for Next Generation:1Png) & LTHREL %.
CORMAR IP X IANA(Internet Address Numbers
Authority) 2»& IP Version 6 & LT, FILWIP O¥—
CavBEBEHEELLbhTWwE AXPTRCAY IPVE
Rz T3l zhiest LTHIED IP K Version
FESHR4THS. ChIFARKIPV4 LR LT 5.

2 IPve OHIE

IPv6 X IPvA 2O RB LA TERINAE Y, EX
P eE, BRERELTH 5. C CTREAKNKC IPYE
KOWTHBED IPv4 L L TR~ S.

21 ~y¥Fo7r—=v b

IPV6 L IPVA D~y ¥ 74— F (M 1) DL DHh
LRI, bULAREE (FTvay) ~v ¥ (228) %
ML, A7 avelLTiEEToC ek, G0
~y ¥ 7x—<y bEBRIEL, 7y VAEOa X}
EBT S X5 CEHI TS BRILEXk IPvE
D7 x—<y FPEEOX S5 EBRKE>TW 3.

0 4 38 16 19 3
Ver. | H.Len{Type of Serviof  Total Length(in Octet)

Identification Fragment Offset
Header Checksum

Source Address

Flag

Time ToLive|  Protocol

Destination Address

Options(if any)

®1:IPvd~y X7 4—=<y b

IPvd TR~y ¥ RAEED ¥ “H.Len”(Header
Length) T~y ¥OKE X2 EEXL T 3. IPv6 TR
IPV6~ v ¥ BB BEBRD D, CO74—1 FXLHE
v ¥ eFROEH» O, IPv6TH, “Total Length”
ATy r@koREEERICTREL, F—48
DK E X %RT “Payload Length” CEE I RT3,

THE, HAPTRART —*7 7 Fr 0L IPve OXEHTbh

Tnd. 5T TRV D2DXERLED 5. A b BSD F0 UNIX
TEEYHOTWS.

0 4 8 16 24 31
Ver. | Prio. | Flow Label
Payload Length l Next Header] Hop Limit

$ Source Address

+ Destination Address

M2 IPV6~y X7 x—~<v }

“Ver.”(Version) 7 4 —A Fit, A ¥ ¥ —% vy 7w
Farps—Pa vkt dbit 7 4 —2A FTIPv4T
i “4” 23, IPv6 TR “6” XFEE N 5.

l Number Categories
0 uncharacterized traffic
1. “filler” traffic. (e.g. NetNews)
2 unattended data transfer
(e.g. e-mail)
3 (reserved)
4 attended bulk transfer
(e.g. FTP, NFS)
5 (reserved)
6 interactive traffic (e.g. telnet, X)
internet control traffic
(e.g. routing protocols, SMTP)

# 1: W|EEHETcoBERA

“Prio.” (Priority) tX & ™37 » + 23L& h HEFICH]
FEIhTws BEEH 4bit TEHEI NS, COfEilk, %
DAY Y VEEKBEBEHETCS 0L 52T0-15D
5%, 0-7, 8-15Cohd. ESHEHEHBIESHET— 4
DEXZOEFE 0-7(F 1) ORE X, EHEHHIEHTE
WF— AR CEVTHR §-15 OREXAVLoRD. &
EOBE, BEo/ME wHBESRECT Y » LT
LTHHEWESIEEN.

“Flow Label” 7 1 — A FiZ, QoS oAy TA 44
LY —EADDDT4—AFTHE. COT4—1Fik
24bit TH 5. IPv6 T T D “Flow Label” 7 4 —2A FIC
$oT, #A TS ABEEAFLELEERTES. bx )
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Yo & xRN 035 1Pv4 @ “Type of Service”(ToS)
TA—AFTTHE. LTHH BEDAVE—%v b
KEnT, DTS kAVEC EEBICR, K&T
LINTWVAWT LAEEWN

“Next Header” 7 4 — A ¥k, IPv6 ~v L F
Fioav~y ¥ bLARLEEDTwtarns(T
AHETEADCHAT S8t 74—+ FTHE. L
D7 rargf 7O RTHE, [PvdDoT 2t
arz74—A FEELCELXERT 3.

“Hop Limit” #t, IPv4 ® TTL 7 4 — A FOBRE LI
LlLTw3 s, FRIcrRTTLRAY v P REXT 5+
A FCREI R T ABRIB O AT E A bk
zhicst LT IPv6 @ “Hop Limit” B Bistik v V8%
KLTWn3.

“Source Address” &, F— & % %50, AT FuL
2% |ET D 7 4 — A FT, “Destination Address” &
F—ARZOWMBN, BAT FLxEHET 5.

2.2 HE~vY (FTvar~vd)

IPv6 TH, & v F7— 2 BCLERMNNN A HRE,
WA~y XL LT, IPVE ~y X XUV REL BT, <
Ty bCEDBZCEBTES. IPVATHR, v b7 —
I BOLBEAMIMAHBRIP ~y FORMI->T
Wi, ChiRIFEECEET, 7y 2B TIHECIP
Ny R EF— R BEDTC AL TRAT R NDTIHE
HICHEREHCHH 2 5. ’

DB IPv6 DEER~ v FRIFEFCERKAA 7 v =
VOFERLTIREIC LTS, Tk, FrchBRELINZS
B b FEW B IC G T &, R Y ENRL T 5.

BUAZRINTWS, R~y FORMBRKROEY T
»35.

e Hop-by-Hop* 7 a v~y &
e Routing ~» &

e Fragment ~» &

e Destination & 7+ a v~y ¥
o Authentication ~ v ¥

e Encapsulating Security Payload ~» ¥

2.2.1 Hop-by-Hop option ~v %

Hop-by-Hop ~v ¥, »%7 v F Bilifi3 5T RTD
J—=FTHREBINDE~yX¥THY, ERD7+—<7v
FEHLEROA T s v kERETES. AT vay
7 4 —n Fi2 TVL(Text Length Variable) &\» 5 7+ —
<~y beiRREhE COF T avikIPvE~y FD
Payload X D d KX A7 — % ##E% T 3K IC “Jumbo
Payload Length” Z5i&¥h THAxh 3.

2.2.2 Routing ~v %

routing ~ v ¥tX, IPv4 @ Source Route FTvav
EEELIL A BBER R o TV E. TNy FRAT Y PO
TBEERD ) — PR~ Edocikl, EExTH
A—F A 7 CLBERBETRTHINT 5 LEED S
A—F AV I DEATREPFEETEDILIS5KE>T
38, BEHBIRTVEOR), A+—XV AT 4
vIDHRTH5.

2.2.3 Fragment ~v %

Fragment ~ v ¥ &, 3% v + ORFEEHZELOL
o MTU XD KEARF— 2 %%D5 LT BB
HETE~y XTH5. ALYy rrbEEhis
Yy b ik, 3o Fragment ID 2> TE Y, ZEET
RentrHALTRE I AT —# 2 BRNT 5. IPv6
TH, [Pvd LRERY, HRE/ —FTO7I7 iV HRE
Fabhhw chit, IPvdicth@arEfAshT
% #>- 7 Path MTU discovery & W S Effikfivs T &
k), MTUORHEEFAS CEXTELDPLTHS

2.2.4 Authentication ~v %

Authentication ~ v & tt, RIEHFME & » b cfHn
FTrcECEdal 74 LARHEET WAL FFD. Authen-
tication ~» FIC X Y IP L_ATD+ X U 7 4 BAE
DIt X e s, AT v b E=ZY vy IR ECID LT
TAay rECET 5 Fa Y FARERINW TR
coEER» A VBRI TEY, BRELTHTRS
RETHDE] ST ECE>TnEH, BEDETS
EREXNhTWVWBEHIIT A

2.2.5 Destination option ~v %

Hop-by-hop ~ v ¥ LERD 7 + —< v P HFF D,
Destination ~y ¥ CHEIhAA T a7y b D
ZEecoRrERELD, HEO/ — FTRERE LS.

23 ATV ar~vy¥n0I7+—=<v

T, IPV6DAY o b IPvAD STy P EEL XS
BTy PDTx—<y b (NIBE)TF— FEEHT
b3, HE~y ¥4 ToNFE, IPv6~v X
L ERED~y XD, DED, IPVE~y X LTF—4T
OElcF T v av~y FEBHLT (M4BH) 7 — £
ERITS. AT a v~y ¥REREAMENALBES (H
52 M) bR TH 5.

BRO~y ¥ ETHHES, ~v ¥XRNIAER
KD X5 EREBCATRE AL AR\

1. IPv6 header
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IPv6 Header

Next Header TCP Header + Data

= TCP

3R~y X DAWIPVE Y v }

IPv6 Header Routing

Header | TCP Header
Next Header Next Header + Data
= Routing = TCP

B 4: IPv6 HR~ » ¥ D (1)

2. Hop-by-Hop Options header
3. Destination Options header
4. Routing header

ot

. Fragment header

. Authentication header

~N O

. Encapsulating Security header

(o]

. Destination Options header

9. upper layer header

24 TFLA7—FF2F+

IPv6 i, IPVADRKEEBECH XY —F ¥ Y 74
DEEEBRT L 7HIC, 1285 DT F L x2efE%
TE L. IPvATH 32bit D 7 F L 22T, #9143 ED
KA LER Y P T~ 2 DHRHBARET D 5 2 D5, 128bit
KaY¥34x103¥ 0T FLARBRHFLTW5. #Fih
DAO—ADE YWY H10%BOT FL X%, HFEE lem?
57k, 10°MHD7 F L x3FFFRETD 3.

IPV6 DT FLAKCH, 2=%¥ X} T FL X (Unicast
Address), =4 ¥+ X }7T FL X (Anycast Address),

IPv6 Header Routing Fragment

Header Header | TCP Header
Next Header Next Header | Next Header + Data
= Routing ~ Fragment | = TCP

5: IPv6 #k~ » £ D (2)

TAF XY AT FLRAD IMERGHET B Ta—F
¥+ X FTFLXKE, TPLXOBEELTRERIL
T, HiAeAFF XA MT FLALEHEIRSD.

¥/, IPVAD 272 LRILES5K, TFLXp kil
Bt TT FLAXD AL 7% D THBTEL XS5 ICE
EIhTwd 2%9, TELXDHEHOR It LREN
FTI3ZLT, EDT FLAREDEATOT FLAAD
DPERDZCEBTED. E2U, TEDTFLRDEA S
LEHEYE LD S,

B 247

0000 0000 Reserved
0000 0001 Unassigned
0000 001 Reserved for NSAP Allocation
00090 010 Reserved for IPX Allocation
0000 011 Unassigned
0000 1 Unassigned
0001 Unassigned
001 Unassigned
010 Provider-Based Unicast Address
011 Unassigned
100 Reserved for Neutral-Interconnect-

Based Unicast Addresses
101 Unassigned
110 Unassigned
1110 Unassigned
11110 Unassigned
1111 10 Unassigned
1111 110 Unassigned
1111 11100 Unassigned
1111 1110 10 Link Local Use Addresses
1111 1110 11 Site Local Use Addresses
1111 1111 Multicast Addresses

HELTFvxs47

Provider-based Address tX, 4 Y& —% v + 7 a4
FHRET 57 FLRE[ERLTw3. NSAP, IPX
HAo7F Frxik, IPV6®DF FL X & NSAP,IPXD7 ¥
LARKR LD I 1 Dy € P EHFZADOL D
TH5.

Local Use Address tt, 4 v % —% v FCEEHE LA W
Y4 FBENBO ) — FOBRUNCHHT 2T FLxcd 3.
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25 a-F¢XPpPF7FLX

CIDR:¥FIFHHLC Vw3 IPVAD LTCOa2=F+ 2 } T
FratBaEliitcvws. Bechkto—feLT, A
YE—T7 x4 XTFT FL XK Ethernet ® MACT FL =x
¥ESHIEELD.

n bits 80-n bits 48 bits

Subscribe Prefix

Subnet Interface

6: IPv6Dx=F ¥ X } 7 FL XD

EHD “n” bit @ “Subscriber Prefix” & “80-n” @
“Subnet ID” RE DY v/ KEREINLTBEAL— 2 b
Boh3tlgEcd 3. coks at@rn, BERX
K33 IP7 FrxoBRcRid s cEScd 3
tEILLRLTWS.

26 IZAF$XbT7FLX

LTEZAFXAPTFUREL, 2=2F2X b7 FLRE
FRIC, 131 0ERBICEHRATITFLTd B, ¥
ED)—FRHEETILOTCRAEAVABRAE->TWS.
T2 F¥ X T FLAiE, FE—#HWTFEEF>7 FLx
Boho—on )~ FiEET 2. =A%+ X T F
VAR, BIAHERY v —r—F 4 v 7 ¥ TCoiBzRE
EEXhTw3.,

2.7 WAFFLXPIPTFLX

IPv6 D<A FF+ X b IPVA DENRLITEL TE
TR{EETNS. A FF+ X T FLZR, MTE5%
Tr—<y FBERINITWEL.

112bit

11111111 {scopejflags group ID

BT ~AFF+ XA T FLXTxr—~<y }

LD 8 ¥y bAFICRSEFNFTH S, flags ik 4
Ey bDT74—AFCENI Yy " RBHEREEREE
THEROIKEy FER3. BTFRY Y F2500EER,
XDIAFF XA +T FLABHANCH Y MT LR
bDTHET L (4 V8 —F v + 24T ”well-known” €
BT LY ERLTV3. BRFRE Y b 28 1 OB,

TAFFL X LT FLAR—HNAIDOTH S L 2R
LTw5.

scope 74— A FIX4 ¥y DT 4—A FTwAFFy
2+ o@EkEET 5. BESEI LTS scope 74—
AFOERIDES5ALDTHE

reserved

intra-node scope

intra-link scope

(unassigned)

(unassigned)

intra-site scope

(unassigned)

(unassigned)

intra-organization scope

(unassigned)

(unassigned)

(unassigned)

(unassigned)

(unassigned)

global scope

Hlmig|lQlmlis|e|e|Nw|alolalw|o|{~]o

reserved

# 3. scope 74 —AF

3 FLH-FEERAEIFT-

B, T’xrorr— 7Tk BSD %o UNIX € IPv6
DEFEEToTVSE. COERTLELINTVWEIER
Vo032, BAZEFIPvaD 7y + & IPVE
DAYy YOMIH%R, BILAvE—7 x4 A CHUPETE
5X5ICT I L BRIDEECHILELD. ik, K
T~y FOHYIR D IPVA OERCIEETNLTVAEN
DT, PFrACEETILERDS.

tLTHAxL, TEZEFLS5OBSD D — FRET
BT, XLKFHATESIPvA EEABRFIELDDIPVE
PERTCELWILERBLC L.

3.1 IPv4 & IPv6 O3tFE

EDNRYyy bR LTIPvE 2 IPvE % T THSY
T Evwod, ¥FEn»BEATH 3. EthernetFrame
DDAy P T — 2D bt arkigF 2byte DI
IPv4d % IPv6 B L “Ox0800” ¢MEI N TWR AMHCT
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NEFELTEBDLDOBIRE 2 —A¥FUH T2 LS
5 YT REIRET B 5.

2T, I/F 2 ¥{t+ 3% ic T1Pv4 TEIMIHET 3
) TIPvE CHEIMAIE T 2 5] R R®, b LFEH D v
YRR LERBRE, —BEEL 2 1/F e LB
BTH S —HEETIHEREL A Thbb —20
IJFIKZODT7 FLA%kDF3Cckick3.

EZBIC, IPvADT FL X &, XNS7 o bardT F
LR BE—DA vE—T x4 2 CHE LD ERTIRET
»5.

3.2 R (AT v ar) vy FOER

IPvd TRIKER (X7 v 2 V) ~y FORTHEL > T
Tndon, LAF~F—FBEETERIC, LECS
370t aAnAriHRi LT, FUEHIHEREELT
w3, IPv4 T protosw MG ARSI (K 8) Ic, Eh ¥
hOBEB~DFA4 v 2 2RI L, RFIONME & HEko
AvAEHELTEREROBBICT — 4B ELT
w3,

A A

. .
. .

Uppor Layer Corgr Laxe?

ip_init

( inet.sw;(

protosw( ]

) ine%sw[]J

struct domain ...

domaininit

B4 8: protosw D

FachtFAL, G FALyETFLRT Y
1Y, FetrarrriY (M) kEEFT S ETIPVY
LRELECHDIPVEDEL o —ABEVE- T Hik
PEL EVa—A~T— SR BETHESCLELAD
DTHIRE~ Y XiX—B mbuf L IPVv6 ~uy X 2 XOHL
TRFEFT I LTS, COHETR UNIXDA—%
ABKELARBT E®, mbuf KT 28VERNZEC RS
TEHEFRENDY, Wi IPv4 & IPv6 L DHESL
ELHT LY EETS.

domains:

inetswi ] :
1P
UDP
TCP
1P(raw)
ICMP
IGMP
1P(raw)

IPv6(raw)
ICMPv6
IGMPvé
1Pv6&(raw)

9: domain DL

3.3 SHOFE
SpaERET, BEAKRINTWS NetBSD ©
EELOHEERGHED T XA Y 2{TFo TV FETH 5.

4 HE

ARELP B LD, BEZRBARRSIHERZR
F i BE, ERAPARHER Y £ — I PK
BN B oA B A R R R RO SR T WU
NE, BRERKZER . A7 4 THRH 2EOHEBLE
B X, OEEH, FRXOVMOERRED» L FHEC k>
V. ¥7, WIDE 72 Y= 7 + NewArc-WG O~
LLEAAERHVA Lot i) LENOEY
HLET.
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