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Research Background
1. AARE RN Rie vt BAEAR EE — MM %

XE—MEZRF B,

The original designing idea of current information networks

IS basically a specific network supports one major service.

Faw it REFERRE (WREW. BEK

W), FeEwENERRENZ T2
R BT 64T

N
-~

The limitation of the original designing idea can not support
the multiple requirements for networks and services ( such as
Telecom network. Internet) . A solution is urgently required.
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Research Background

2. BB R it R B R B S, TREkE
(RalzE. TEEE. THEEE. TEEZ)

The original design mode of Internet leads to It’s
shortage in mobility. security. controllable and

administrable.

AT RN A B A T AT — K BBy Y
Bk Z, RSILA LEK W % o0 fo v 45 77 T oy ™
AR
We urgently need redesign the framework of new

generation Internet to overcome the serious shortage
of current Internet.

Ll
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Research Background

AT MNENA P RETENEERSF CRAKES
ZFHRLEEERKGE SR BE W20 T N2
For China and other countries of the world, providing pervasive

and trusted services based on a specific network has became the
key research directions of national informatization.

YEAR CORPORATION INVESTMENT PROJECTS
2002 NTT, Japen 5 billion dollars RENA ( Resonant Network Architecture )
Other 2003 NSF, US 7.5 million dollars “100x100” Project
Countries | 2004 British Telcom 80 million pounds 21CN
2005 NSF, US 300 million dollars ~ GENI(Global Environment for Networking Investigations )
2006 NSF, US 20 million dollars FIND (Future Internet Design )
2001 FEE AR FESZ W& 51 B&a
china 2003 H [E 9735 H F—REBKMIRR EME AR
2005 1 [£] 86351 — AL W 25 B 553 BOR B3 — (R P 4 1 b -1 1R B 5 8 B B R
2006 1 [#97351 B HT T W AR R IR R B IR AR
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Research Background

4. BB B BR M 0 A = A A A 90 7 J R B AR
BYIFEARN, HATXHT K

fundamental

research of

We have critical insufficiency in intellectual property and

Information network. We should
enlarge investment on the fundamental research.

Rank Country Name N, of IPv4 address  Share
1 The United States 1,281,905,102 68.81%
2 Japan 119,730,688 6.42%
3 Canada 64,327,168 3.45%
4  The Great Britain 63,288,536 3.39%
5 China 55,659,008 2.99%

6000

4000

2000

total number RFC proposed
of RFC by China

November, 2005
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Research Background

NPV BAH K BOR 1Y i 3L 2 2 B 2 R R 2T T
AT Ey A, EAR RR

A perfect foundation was establish to solve these issues by
IPv6 and correlative technologies. The advantages of IPv6
Include:

o1

— B Ky 2 (8] Large IP address space

- ZAHM Security supporting
- Bk Mobility supporting
- RERE QoS supporting
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Evolution History (International)

19964 IETFZ 3L 7 2 3Kk B 8y IPv6 sL 56 /R 6Bone.
IETF established IPv6 Backbone in 1996

% 19984E, TH ] 5
6REN 2 3.

TR 2 B IPVERT X A E W

The project of global 6REN(IPv6 Research and Education
Network) was started in 1998.
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Evolution History (International)

“20004E5 F , 3GARAEAL L L 3GPPRAIPV6H £ B
NG E NP
The third Generation Partnership Project selected IPv6

as the necessary protocol to support multimedia services in
May 2000.

*Cisco. Nortel. Microsoft. Lucent. Nokia.
3Com& /8 Bk K AL B LB IPVE IS 35 AR A B
zh Y IPVeH & & .

The IPv6 Forum accelerated the development of IPv6 in
global areas.
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Evolution History ( Domestic )

199846 F, HEE X KT F# K CERNET A
6Bone.

In June 1998, China Education and Research Network
(CERNET) joined 6Bone.

< 19994F4F, CERNETRE Z/IPV6SEI KR E , 1R
A T+ EIPVET AR BT 5T
In April 1999, the project of IPv6 Experimental Bed

was started by CERNET, which advanced IPv6 research
In China.
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Evolution History ( Domestic )

2002441, FEMEHAXAN L IE IPvosH X
Y863 R A, A3 Bk Ak TPV Bt | 28 1 AR K
AR TPVO I X KB 4F

In April 2002, Ministry of S&T of China released
a series of 863 ( National High Technology R&D )

programs on IPv6, including high performance IPv6

router software stack, IPv6 test technology, etc.
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Evolution History ( Domestic )

20034 K, FEIEA LA A“FE T —REEK
M=% (CNGI) "W —KREBKRMNITkl, &
2005F R AT K LAML o AEBEF EZEEWT
HIPVE R B & T W, 20064F 1E X FF 22 1PVE ) ik
%, HARR AL NIPVERE F H.

In 2003, China government announced that *“ China

Next Generation Internet (CNGI)” program would be

Implemented.
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Evolution History ( Domestic )

220044, FKEZE —/IPv6E T M CERNET2R %
AEXF @RS, RAVEF-NLERYT—
REBKMETH,

In 2004, CERNET2 began to supply IPv6 network
service. It is the first countrywide 1Pv6 backbone.

“ A, LERBEAFE. FERKE. FRETHER
FR R BT EIPVE E R 5 RATF & 7 'K T R
ZHERNNRE.

Many research institutions such as Beijing Jiaotong
University, Tsinghua University have done lots of work on
IPv6 theory and technology.
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Malin projects in recent five years

ILE KA T H 4 & A2 1k B ]
Project categories Project name schedule
— R fE W % 5 T E R4
E%“973"E AT E REERR 2007.5-
National “973” Program Fundamental Research on the 2012.8
Key Project Architecture of Universal Network
and Pervasive Services
E K“863"E A E = P 1 PV6 B B B R AR R 20025
National “863” Program High Capability IPv6 Router 2004' c
Key Project Protocol Stack Software(15t Phase) '
[ 863" E 1+ — &
A3 5|+ R E — A P 55 AR 55 3T SORFT 58 2005.7-
2006.6

National “863” Program

Innovation Project for
“Eleventh Five-Year Plan”

Research on new technology for
integrative network service
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Malin projects in recent five years

[ % “863” & A E

T P R 1PV B i DU AR A
(RzRA)

National “863” _ - 2005.7-
. High Capability IPv6 Router 2005.12
Program Key Project
Protocol Stack Software(2"d Phase)
> -i« ; cé\/ N é\ /\ PAR é:‘: 5 5
% 863" 7% H THAAE &R Jﬁ%iﬁi& &M BT 5T
_ Research on the architecture of 2002.1-
National “863” computer information 2003.12
Program system security
HE RRE R W L5 R atth
5 K 863”3 H LR 2001.10-
National “863” Research on collection of video 2003.12
Program Information and real-time

transmission for multimedia data
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Malin projects in recent five years

0 S AP 4 Bl R AR BOR

EXEARFES _ , 2005.1-
Theory and key technology of routing protocols in
NSFC Program _ _ 2007.12
dynamic mutative network

SR RA R B AW %3 S A FEW Ko EVLH R 2005 1

NSFC Program Dynamic multicast th.eory and layered scheme in 200712
mutative network

EXE AR FES A TIPSR EELR L AR 2003.1-
NSFC Program Research on theory and application of QoS in IPv6 | 2005.12

EXEHARFES B3 BN & E AT X BRA 2006.1-
NSFC Program Theory and key technologies for mobile Internet 2008.12

‘ TEERBMNZBRHXGEA L XESR

HREARTRE ) pdk technologies for route and switch in | -

NSFC Program eory and key technologies for route and switch in 2008.12

believable sensor network
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Malin projects in recent five years

B X AR FEEE R BELLRBREARRBERAR 20021
NSFC Program Theory and key technologies for high speed 2004 '12
wireless communication |
B X B AR FEE b G5 v X 9~ AR 45 e e A 4 28 1 20025
NSFC Program i individuati y
g Research on DiffServ and individuation 2005.12
congestion control
EREANEES | FAEINIPF S5 % Aokt A7 857 %
| _ 2003.1-
NSFC Program Networking topology discovery and 2005.12
performance analysis in network detection |
E %9735 EREWMBE2ERENAR 20091
National “973” Research on architecture of information and 2005 '12
Program network security |
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Main projects in recent five years

Bl KX KT H L
_ _ IPV6 W % B[ % 45 BN B 58 2001.12-
National Key Technologies
Research on IPv6 Network Attack and 2002.7
R&D Program
Defense System
| 5 2k - 3 S
_ _ IPV6 I %[ 4 % 4L 09 #F %% 2002.12-
National Key Technologies _ 2003.7
R&D Program Research on IPv6 Network Security -
Protecting System
SEMERTE KBH IR P IPEERAFR L LI
National Railway Ministry Research and implementation of IP 2004.4-
Key Project management technology for mobile 2005.12

users in railway
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Main invention patents in three years

7 4% K W15 e [B] i 5
Patent name Time Application number
— i 3E R 30 A AL b ) 2% By IPV6 . &/ %5
) B o 2 R LB ik 20044£9 A

IPv6 Wireless/Mobile router and its | September 2004 200410009563.3
iImplement method which is adaptive to

the dynamic mutative network

—METIPVO B BB N EBEANTAR |  20054F3H
A new access technology for mobile March 2005 200510008690.6

network based on IPv6

ERBEAFET —KREBKMHITF



Main invention patents in three years

—PERENH IR E K S TR

method based on IKE

SRR ) SN TS 20044E8F | 200410057052.9
An Internet Key Exchange method supporting | August 2004
host mobility and multi-homing

B T RAFEL SR AR % 20054F1 F

A system for mobile host to supply multicast | January 2005 | 200510002374.8
service and its implement method

—MEATHE T ARSI EHF 7iE | 20044114

A network address updating November 2004 | 200410087132.9
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Main invention patents in three years

— P LB i B R 20044812 F
& W 4 00 4 3% 07 % December 200410098718.5
A method for multicast in VPN based on 2004

virtual router mode

—MIPVeE RBM & XREHE
200545

FHATR ey L H T 200510011747.8
May 2005
A method to support compressed packets

transmitted parallel in IPv6 sensor network

— M IPVE & o LM A4 BH M7k | 200544 A
A method to realize dynamic domain name April 2005 200510011562.7

updating in IPv6 network
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Main invention patents in three years

— M o P 25 o A TR AL
% HA TR 200545
B mRRERAR 200510011929.5
_ _ May 2005
A mobile router selecting technology
based on entropy mode in NEMO
AfE 2
%8 e AW s %2Rk & 2004414 21 2004 2 0000462 5
Security system for privy server network | January 2004
— M F -FHMIPv6Hy MAP K
e Ik SIS 2004411 F 200410052516.7
A method for fast handoff in MAP November 2004
domain which is used in HMIPv6
BHERWAREERY 20024£12 F 02155157.x
A method for organization and lookup | December 2002
of routing table

ERBEAFET —KREBKMHITF




|ETFE Draft

[1] Zhang Hongke, “Mobile IPv6 Multicast with
Dynamic Multicast Agent”, IETF Draft, draft-
zhang-mipshop-multicast-dma-03, 2007.1

[2] Zhang Hongke, “Privacy Identifier in MIPv6”,
IETF Draft, draft-zhang-mip6-pid-00, 2006.7

[3] Zhang Hongke, “Firewall State Update
Process for Mobile IPv6”, IETF Draft, draft-
zhang-mip6-fsup-01, 2006.5
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|ETE Draft

[4] Zhang Hongke, “Multicast in Virtual Router-
based IP VPNs” , IETF Draft, draft-zhang-
|I3vpn-vr-mcast-01, 2005.7

[5] Miao Fuyou, Zhang Hongke, “Firewall
Traversal for Mobile IPv6”, IETF Draft, draft-
miao-mip6-ft-02, 2006.5

[6] Ren Yan, Zhang Hongke, “A proposal to
replace HIP base exchange with IKE-H method™
IETF Draft, draft-yan-hip-ike-h-02, 2005.11
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Collaboration

ECisco. W1 4. TCLFE NS4 N E &
XY RFWEEXREK, B Helicomm % [E WA & B IL
TBASERZE, FHEZ TIntel . WindRiver % £ ANE 4b
Ak By K F 1T R B

We have successively established cooperative relations with many

famous internationally and famous Hi-tech corporations in America,
etc, such as Cisco, Siemens, HUAWEI and TCL. And include the
WindRiver and Intel ,many companies’ University Plan also imburse
us. Furthermore, we have founded many combine laboratories with
Helicomm and other internationally famous Hi-tech corporations.
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Collaboration

Communicate with
Intel vice-president

IETF-63th annual conference
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Research Production

BITU R2600 IPv6i 2

BJTU R2600 IPv6 Router
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Research Production

BJTU R2600 IPv6# 1 25 B b A 8 A F B E 4% W bk
(ER 2 5T 200045l Bk B, FF 7200241 F 38 3R Bk,
RER) . %" & LFIPVONVAERRHIN, RIPvIN2/ng.
OSPFv2/v3. BGP4/4A+% 1 A Bl i, SNMPv2/V3H & iy
W4, ZBEEEFR T IPY6 ReadyihiE (1D 01-000335)

BJTU R2600 IPv6 Router is invented independently by Beijing
Jiaotong University (The first generation IPv6 router was achieved in
2000, and passed Science and Technology Appraisal in January 2002).
It supports basic IPv6/v4 protocols and dynamic routing protocols such
as RIPv1/iv2/ng, OSPFv2/v3, BGP4/4+, SNMPv2/v3, etc. The products
passed the international IPv6 Ready authentication (1D 01-000335).
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Research Production

BJTU WR2600/2601 IPV6T %./% 50 & i 2
BJTU WR2600/2601 I1Pv6 Wireless/Mobile Router

H S T & W =~ &

ik 3

MEddg bl ZRFRSE
. Wi uE B

i, AERITAEIFEHEARL

$E TU
M i RE AR bl P8 BN W HHE: 2005108007
WEEE:  BJTU IPVERE / BEEHE ¢ ¥
a8 ISR E ERBHEEA R b, FEBQ wmmmay SEHIT. s0sszer,
LIARER:  06026221100672 e A=
TALE

BETE:  [EH 5T (2006]4505
MATIAM: 20060515 Z 2008, 05. 14

£ b
at No 2005&~1-003-01
8
e 138 |
i
e egid]
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Research Production

BJTU WR2600/2601 IPv6 L% / s BB HIAEREA
FHEHH, ZRELITHIIPVeEA. B FREARE,
HF2004F8 BRTHBERRLER, TFKAEZ~REA|TE

AWEE, BEEFEHAT. 2R EEEERNZ TR RF
DAL 4 2 1y IPVE I 4 MR F T 20054 3R 1R Bl K B R HT 7~ ikt

H, FARIEEFTRER—FX.

BJTU WR2600/2601 1IPv6 Wireless/Mobile Router is invented
independently by Beijing Jiaotong University. This router supports
mobile IPv6, mobile sub—network, wireless interfaces, etc. It
passed the Science and Technology Appraisal by Ministry of
Education in August 2004, and 1is considered to be the first

invention in China and the advanced world standard.
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Research Production

BJTU S2600 IPv6 R %424 47 & 4

BJTU S2600 IPv6 Network Security Protecting System
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Research Production

BJTU S2600 IPV6M & %2 # Z A RFTE XK KT E
(20024F 5E 1% ) B, ¥ DAxtIPV6. IPvASE il By 3 AT
#WIR. . TEMEBIR, ARRFERMMNE, ZZHH
ARENHELLRERY, ALRZEFTENTWE 215 B
ik, FR T AN b 8 B 40 B M F T A R 4

BJTU S2600 IPv6 Network Security Protecting System is based on one of
National Key Technologies R&D Programs (finished in 2002). It provides the
functionality of IPv4/v6 data capture, protocol analysis, data filtering, and partial
data reversion. Under abnormal scenario, it can be bypassed in order to ensure the
connectivity of network. This system can be applied in those institutions which
require high-level security. It can also be effectively used in corporations for the
purpose of flow-monitor and access control.
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Research Production

BJTU PA2600 IPv6 & £ &k 447 2 4t

BJTU PA2600 IPv6 Network Performance Analysis System

BATU.Stany-Fazs00

ieve MenaeamiRs LI LIS cconsron
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Research Production

BJTU PA2600 IPv6M 44 & 21T & 20 G6 7] B L FFIPv4. IPv6
Wi, FREERSN. ZRE&T AHTEAILFER 45—
MR, AR BB HAT L AT, AT DU B IE A
HATHWBRE, HEARREAEE, HYZeEEARREEW
AR Z2RE. ZREFEERM R EER T ENE K>
S, T A Y XTIPVERy X H#.

BJTU PA2600 IPv6 Network Performance Analysis System
supports IPv4/v6 network monitoring, investigation and analysis. This
system can capture and record data frame, analyze bulk of real-time
data, and detect any anomaly. Therefore, this system can detect

ongoing network attack and send warning signal and help managers

detect and eliminate problems.
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Research Production

BJTU R3600 IPV6% & 2

BJTU R3600 IPv6 Router

AR IR
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Research Production

BJTU R3600 IPv6# B 22 3 T 1XP2400 W & 40 P 2 fu 3@ A &
HREME, BAFENHENZEZD., NELEREAREN
W % X Ih ek, ZAT— RS R EWAZN . 28 b8 AT R
WHEHEAENEE, LB ERFEHAKT,

BJTU R3600 IPv6 Router is based on IXP2400 network processor and
general processor hardware architecture. Network processors have flexible
network processing functionality and is considered to be the key technology
of next generation device. Flexible and high-performance next generation
IPv6 router based on network processor and general processor is considered
to be a new research area in China. Other countries are still developing this
technology. Therefore, this router is considered to be the first invention in
China and to be the most advanced technology all over the world.
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Research Production
BJTU IPv64# A 4% R B i 28

BJTU IPv6 Micro Sensor Router

IERBEARF T —REBKMHILF R



Research Production
BJTU IPV6iR BI4E R B i B

BJTU IPv6 Micro Sensor Router
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Research Production

TR R B W 2 R R A R B BNAT
ﬁf%’]tlj [Pv6 fi A1 RE B 25, 20055FFHEUKR
ERABAENRE, BERARERLE#HAT,
AR Z B E FFREARE .

After Researching on the theory of sensor

network, we developed IPv6 micro—sensor router.
It passed science and technology appraisal 1in
2005. It is ~considered to be the first
invention 1in China and the advanced world
standard.
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Development Direction —— Mobility

Mipshop
RFC4068 2005/7
RFC4140 2005/8
RFC4225 2005/12

NEMO
RFC 3963
2005/1
MPv6
RFC 3775
2004

RFC3344 replace RFC2002 MIPv4 workgroup
\ —> MIPv6 workgroup
MIPv6 Signaling and Handoff Optimization workgroup
RFC3344
2003

NEMO workgroup give out the frist RFC

1996-2004 24 drafts Network Mobility workgroup

MPv6 draft
1996

MJ0MIBN 3]IQOA 4O Juswdolanaq

IETF MIP -
1996 RFC2002 1P Moblllty_ Suppor_t
RFC2003 Encapsulation within IP
olumbi RFC2004 Minimal Encapsulation within IP
. % 1994 RFC2005 Applicability Statement for IP Mobility Support
Mi%gi IP RFC2006 The Definitions of Managed Obijects for IP Mobility Support using SMIv2

I | I I I I I
1990 1995 2000 2005 2010 2015 2020

» Year
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Development Direction —— Multicast

RFC4045 IP multicast in L2TP
RFC4046 MSEC Group Key
Management Architectur
RFC4082 TESLA

RFC4286 Multicast Router
Discovery

RFC3740 Multicast Group Security Architecture
RFC3810 MLDv2 for IPv6

RFC3913 Border Gateway Multicast potocol
RFC3940 3941 NACK-Oriented Reliable Multicast

2005 <«
valanche

RFC3353 IP multicast in MPLS

RFC3446 anycast RP mechanism
RFC3569 SSM overview
RFC3618 MSDP

RFC3170 IP Multicast Applications-
Challenges and Solutions

RFC3170

1seannw Jo Juswdo|anaq

MobiCast 2001
2000
MA SN— 2000 Internet?
Narada Abilene
1999

s— < 9 \._ 2000

IM-SM/~~ Yoid

1998 1999
CBT/IGMPV
MOSPF "\ 1997

1994

RFC1112 IP Host Extensions for IP Multicasting

1985 1995 2000 2005 2010 Year
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Development Direction —— Security

Network Authentication

Protocol ,RFC3961 (2005) .
A RFC3962. RFC4120.
RFC4121 (2005)

RFC4346, RFC4366,
™ RFC4492

RFC4132 ,
RFCA279
2005 RFC4301 , RFC4302, RFC4303 ,
2005

':2%(3)149 RFC4304 , RFC4305, RFC4306,
DNSSEC:Domain Name System SECurity: RFC3546 IPSec RFC4307 , RFC4308 , RFC4309

etc.

RFC3526 , RFC3554 , RFC3664

Web Security Protocol: RFC2660 RFC 3268
. DNSSEC 2002
S/MIME: Multipurpose Internet 2000
S-HTTP N'RFC2818
1999 2000 IPSec
RFC2857

Mail Extensions , 1998

RFC2311 — 2005 RFC4134.
SSL:Secure Socket Layer,
TLS:Transport Layer Security

PGP: Pretty Good Privacy ,
RFC2440 (1998) . RFC3156
Internet Electronic Mail , RFC2401, RFC2402 , RFC2403 , RFC2404 , RFC2405 ,
RFC 1421-RFC1424 RFC2406 , RFC2407 , RFC2408 , RFC2409 , RFC2410,

(20015
RFC2411, RFC2412
1995

RFC1825 , RFC1826 , RFC1827, RFC1828 , RFC1829

A11un2as Jo 1uswdo|anag

Privacy Enhancement for

1985 1995 2000 2005 2010 Year
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Development Direction

(1) AREREWENIAEREY

WX HAEMEENE S EE BN AEF
RN, RIABMWEERREN, #¥ UL 58 FEA
EREW: NMERSEHE, —NMNEWNELEMT.

According to research on theories of layer division to
current various information network, we finds the structure
of each network architecture can be divided into two basic
layers, one is service layer and the other is network layer.

ERRBASE F—REBAF L0



Development Direction

HEERNEE —N2FHHERREHER, RS
Eu %‘j“ F&] ﬁ&n

Therefore we get a new two-layer architecture model, that is
“service layer” and “network communication layer” .

AN

. Service
layer

Service
layer

Network
layer

h-

Network
layer

The new 2 layer
OSI Model _ 4 Layer Model
architecture model
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Development Direction

(2) 7w W 2 iy — 1A 7] A
B IHZMERENEKPRNRE TR EE,
R ILAR P 55 2 e B i oy TAEALEE An JR 22 4R o 2R, A=
TERCE PR AR R G 4k, AR & SR B4 iy 4 X A
T XA R %A A

After long research on current information network, we find the

principle of various network routing is similar. The principle is that
fulfill data exchanging and forwarding, only few differences in data

formats and supported services.
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Development Direction

AT ERCENE, RAFRY T X EHEE A
R B B AL, SR LB AR B T — A P B AR
AG Ay, AR S AR W % — AL B A

Based on the above mechanism, we bring out broad sense routing
theory, identity detached mapping theory, and creates model and theory
of universal network, providing solution for multiple network.

Architecture of Network communication layer
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Development Direction

(3) KkfERWLEH L& RS

R AA NERFEHRENGITAFR, KIAEMN
R RE (L) WHEMERER XM FTARS
(V%) EhERLEE AEINMNEHFETREE 5#
THE, LAKELR.
After long research on current information network, we find that
the principle that various networks fulfill service ( business) is

similar: All service (business ) sets up link first , then the link

routs based on the routing principles, realizing data transportation.
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Development Direction

FEX MRS E, BRAEE T s Xy

1 IR % 1] R Y R 557 R 5 S A AT B AT B, IF DA
AR E T G RS SR

Based on the common principle, we bring out service identity and

connect identity paring and mapping theory that supports persuasive
service, and create model and theory of persuasive service.

Architecture of Service layer
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Development Direction

(4) AREEWBFWAEEH T

EXEBRMINERNFRGER L, xAZL2HH
HEEZNEEREZIPHINE X RS LERS EAE
e HRER, ZREXRERNTHI. Ak, ®RE T

BEREMANGEES BB HER, BEFTERRTH
ERERk 22 dlb- &

According to research on Internet principles, we find that the
major flaw of trust and mobility is that the IP address contains both
position information and identity information, both of which are
easy to be pretended and are weak in mobile. To solve the problem

of trust and mobility, we bring out detached paring and mapping
theory of position information and identity information.
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