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The trend of communicating through
Internet is rapidly growth in recently years.
Moreover, the applications running In
Internet are also various more and more. Due
to the growth of population for using Internet,
there are many important issues should be
satisfied and solved including the lack of [P
addresses and various requirements of QoS.
In order to solve these problems, IETF
defined the next generation Internet Protocol
called TPv6. The object of this project is to
develop an efficient technique to design and
implement a “switch- based IPv6 router and
switching fabric chip” to as a kind of
resolutions for the next generation network.
In this project, it integrated the protocol of
Jayer 3 and the switching technique of layer 2
to improve the performance of the existed
Internet and provide a new switching
technology for the future.

The project is the 3™ year subproject of
“The Design and Implementation of
High-Performance Architecture for
Switch-based [Pv6 Routers”. It is also the
last year project of the integrated projects.
The object of design and develop an IPvé
based switching hardware platform and
relative Kemnel programs has accomplished.
At present, the complete mechanism also has



been moved to the National Tsing Hua
University for integration and testing with
another mechanisms developed by another
subprojects.

Keywords: Quality of service (QoS)
requirement, Internet Protocol version 6
(IPv6), Packet switching.

Bl aaay

8 A7 Internet 48 B 49 35 F LA 4 A ¥k UL TR
HoaELEBR REATTHEE
Internet By 3L B €Ik A — 48 - W F AT S
nternetF BB AR Z B BATNBEAT
B B R Heaiaed BARMBAAE
18 A E 5S35 R A Internet 3 & 85 E A 3|
% 3 & filnternet & AT IR E TRB 2]
BN ARMESEEW A > Internet T —
PR RMBARAEERZBAERT
Yo mAGSETHARGRIES bl
BARBE T ERG - B ERARE - H%
BN REEE - @ 8 A Internetit B
8 B R IPVAY Mot 5 BUFRE LR H R,
T ERE  ETEAL7HOHEBN
(CIDR) $# 5 —ESRE LIEE TP
HHREAY  EEIIANEXANG ML
FEERBLERIT - B S HBEBARS
e HEBAERTHAOEN » RARMH
REMEFTBHHERNEWELH—KIP
WA H R,

& ¢t # — A Z IP(Internet Protocol)
W & (R F5IPve YAk 4t b RAR b — & -
AL ghE e Aol Hinternet 4912 A 8 5%
BB APHEFLEEHFIARZR &
ASEp ey - MEIEH R R EHIEE
X3 o Bh o LR IFIPVOSF - FRIE AL
TR ARG TGt R RS F
#HREAEWIPVA £ & H B EMm
UAKEE o ARuEEE R > Intenet
#2 4% %] /) @ (Internet Engineering Task Force,
IETF) #1992 46 A # T — X IP( 74 #% Png)
BRHBM L - LB RIWHE > H199541
AR E S ¥4 #H47RFC - BEH—
REEEBEABEHEXLBA
FIPv6 - £ & £ 5 5§ NI AR EB IR

W2 (IP version 6) ¢ IPVEHE R L @mEH
B E o B AKRIPVAEERMAR - U
IPvad 2 HEE Rk HEER R
AR A ey shiE -

Pv6 & — L ETHH - TER
8~ e SHRAPEGY RIAMES
£ -FEPVOHIRTHRERZBEREEHCE
oo RG> TREMAIPVEe & 24572
RE4HHE I WIPEBAEAKMARRMSY
BARFE HPNABRHNETOERLEH RN
HRIE AR BBRAHRLFRET G
EwE FETGH AL -

= HEFEAAR
B B AT @ b AR R RE
&3 Ipv6 Multi-layer Switch 3¢ 44 35 - B sb$k
PMELETHF O RBBRPCLER T H 44
3% 45 0 & 3% NPL &) 5-Port Fast Ethernet
Switch, 8-Port Fast Ethernet Switch » Galileo
Switched Ethemet Controtler ¥A A Fast
Ethernet Controller * #w= Realtek #9 Single
Chip ~RTL8139 PCI# 3+ » Fribz oh » 1]
) ¥ $F4% LAPCI % 1) & 49 Evaluation board
#2CPU (Intel 80188 & Power PC 850) & 4% &
Multi-layer Switch#&y - & & 5T 4744 - ) 85 &
EAEAAHATHEEORMBMARE
4a i CPU » Chip » IC..... ot 8 5 253531 %
M FX > UEARIFBEHEaNEE -
5140 © d-port #,8-port 10/100 BaseT #{4 »
Multi-layer Switchz @ %R F £ % -

AR=Z#eTEE AMYBIEER
3.PCI Switch-based IPv6 Router 31848 ¥
FERABOER B-ALRBEEHY
FIE -

EEBITAEZE BRTVRERETFS
BATUAPCRE IR LRTHY
Embedded NT 4 4t » € 44 T IP Switching
FaPCIf 80 » B 8§33 3 — k N 44-Porth
Switching board (1 port ¥/ > 3 Port ¥4
Z IPV6 switching board Card * PCI bus) « ££
i% K Switching board #M§ &4 THMEEX &
& Chips * 4 IPV6 lookup chip » QoS chip °
switching fabric chip * PCI Controller sA & £




#IC (4sEEPROM (93C46 )~ OSCIR 3% % -
Transceivers R EWSMDERPER % T
YE - WBATMET » KAMTERRT £
e switching board#y & 2 B4 7 > wE
B EZAw e

FEBRETH SFe MR R0E
TRTHEABEFAE  ANBKA L=
# i 8 % 1Pv6 Fast PCI Based Multi-layer
Switch 2 3 + & - B & 4 A PCl-to-PCI
bridge 2 3% 7 7% — B W 5-4-Port# Switching
board > i H A7 A ZMACARTL8139CZ
BRLKEBRER - RRAE-EAST
MACHEPHY & @BITHI &R > R LRE
a3kt L AR S R K ahoky ) AR S E 3 ) 0%
MwBEATH LABTELTREE -

v~ i

EEEHTHRT BEE _HKRAH
REFAGAEE -~ SR Ly RBARA
B 48 4% layer3 switch#® 88 F & & & f18%
—~HBEPIBFAHTR  EASERTR
Y oRALAHATE=ZHUEYAHFAN
# & T et MPCI bridgei® #£RTL8139CH T
ko shiER ERMM R BRRAAY
R REF L BENTERZIRALE
LT RA -

KRIVEF TR A T Bes
BARTHNLT -

1~ B PR eyt £ g 4R layout LHNE
ARG B LESEERN
FiAasRse¥i2 MM 75 Rird
B EFREELELBHRERKRMER
% ik AL NI AL SR o

2 B EXIR layout £ RS BEFRAHR
HoanEBuPClzgmkEE2 L
MEGIFBEHFARELE BEERT
A8 ERAREEHELGTBEH -

3- TR MRZEIH e RTLRIR
LEFAHARACERT 0 HHPCI
T RE > ML ER NI WETR -

4~ M ARBBEEBET(VADL) B AL R
FHRARMBARTRRGSE &R

BAAWBAT RO EALAENS
B Bt R BRIRAENS LY RBRE
o FELE RS R AN BN ERE
4 B gb K & o

B T & % 2 37 &3t 4 dlayout By # A7
TR EEN AN RSB LGRE &
X EBRIRlayout T A B ATHREHEAR
HmRENGR -

B~ 5E SUEK

[1] P. Newman et al., “IP Flow Management
Protocol Specification for IPv4,” IETF
RFC 1953, May 1996.

{2] P. Newman, T. Lyon, and G Minshall, “IP
Switching and Gigabit Routers,” JEEE
Commun. Mag., January 1997.

[3] D.D. Clark, S. Shenker, and L. Zhang,
“Supporting Real-time Application in An
Integrated Services Packet Network,”
Proc. ACM SIGCOMM, Comp. Commun.
Review 22(4), Sep. 1992, 14-26.

[4] R. Braden, D. Clark, and S. Shenker,
“Integrated Services in The Intetnet
Architecture: An Overview,” IETF RFC
1633, Jul, 1944,

[5] A. S. Thyagarajan, S. L. Casner, and S. E.
Deering, “Making The Mbone Real,”
Proc. INET, Honolulu, Jun. 1995,
465-473.

[6] Internet Domain Survey, July 1996,
Network Wizards, <http://www.nw.com>.

{71 RFC 1953 I P. Newman, W. Edwards, R.
Hinden, E. Hoffman, F. Liaw, T. Lyon, G
Minshall, “Ipsilon Flow Management
Protocol Specification for IPv4 Version
1.0,” 05/23/1996

[8] RFC 1987 [ P. Newman, W. Edwards, R.
Hinden, E. Hoftman, F. Liaw, T. Lyon, G
Minshall, “Ipsilon’s General Switch
Management  Protocol  Specification
Version 1.1,” 08/16/1996.

[91 B. Braden, J. Postel, and Y. Rekhter,
“Internet Extensions for Shared Media,”
IETF RFC 1620, May. 1994,




L. A
s s,

T

Nemsrmpaderrd thnahhe ibisddui
R AR TS SRR FPF IR ERAGFSANEA D o4
. .

® = - Photograph of version 2’s PCI-based switching card (with two exira PCT slots).




