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Abstract: Because of the petrifaction of the existing network, it is difficult to achieve the controllability, adaptability and 

expansibility in current structure. Simultaneously, in order to have better campus network services in teaching, research-

ing and studying, a new structure based on reconfigurable architecture for campus network was designed based on service 

set handling capacity of various kinds of business in reconfigurable network as the central idea. After the evolution from 

tradition to flat structure, a more condensed structure was proposed by adopting virtualization technology on switches and 

routers. It has the advantages of high performance, high reliability, manageability and augmentability. 

Key words: campus network; reconfigurable; virtualization; flattening; manageability; augmentability 

 

1  �� 

��������	
�	�������

���������� (BYOD, bring your own 

device)�
������� �!"���#$%

&'()���*+,-

[1]

����./01�2

31�451�617�891:;<=>?@@

A�BCDE�F�GHIJ

[2]

K�L.MNOP

��QR.4 ?S?@TUVWN"�XY1

7�231:Z[\]1

[3]

K@^�'_`� IT G

H:a�bc��dXYef�^!"gh��O

Pijklml��IJKgh�nopiqrs

�tuvwXYx0yz{|XY�}~k�d�

tu���9��%���S~0Kz�]�U^

��IJ����z���Yiq�������

������z��=���FP�dMN���

����u2013-09-05 

����uvw7 Jx)yz�D{|}973~D{�J�����(2012CB315904)tvw��(�J�����|61179028�

Foundation Items: The National Basic Research Program of China (973Program) (2012CB315904)tThe National Natural Science 

Foundation of China|61179028� 

doi:10.3969/j.issn.1000-436x.2013.z2.021 



�108� �  �  �  � � 34� 

���Lkgh�� ¡¢%£¤¥:¦§¨�©

ª«GH�gh�OP�K 

2  ������	
 

2.1  ���� 

¬�u®gh�% 2003 ¯°y�±[!"

�²³�´µOP�¶·z¸¹µ�º»µ��

�µK�d¼½¾P¿À 1 CÁ�ÂÃ R0001 :

R0002zgh�jÄ���ÅÆÇÈ S~É���

z��µ��K 

 

� 1  	
������ 

�Ê�617�Ë�¦§¨z���´µ¾

P�.gh��YÌÍÎ^s(�5Ï�R(Ê

Ð]�¾PKÑ���Yef/0�U[ÒÓÔ

i6��Ê¾PlmlM j17a���ÕÖ�

�×Ø

[3]

�Ù17ÚÛ�º»¦§¨��kÜÝÒ

ÓÞ7�¿ DHCP�QoS�ßà�OSPF £¤>á

â617���¦§¨4ãäåæç���6è

éxâo�âê�ëì£ííå$%îïðñK 

!"gh�QE(òÚ��óôõRöz�÷ø

���ùøúØ.�(ò VLAN û�üüýþ ARP

��>��

[4]

�¸¹�d�231:��1Ú�K 

2.2  ���� 

¬�u®'()gh�±[��OP

[3]

�¿À

2CÁ�̧ ¹¦§¨±[ PUPV	per user per VLAN


��

[4]

áh�Z[ 2 ø617£¤¥	¿ R0101

: R0102
�)!"�dÃ�º»¦§¨:¶��

�¦§¨	À 2Ã� S0101: S0102
á��¦§¨

	S0001: S0002
Z[����·��µ���¦

§¨�)ù���·�617�Ë�¦§¨ágh

�jÄ��[ 2 ø617ÝÞ723�{	F0001

: F0002
�§!"£¤¥	À 1 Ã� R0001 :

R0002
K����d���µ�õr«z�µ�[

�¸¹µ:�Y��µK[�¸¹µåez[�i

q6è�¸¹XY��ê�� ARP� !"Þ7K

�Y��µ�617£¤¥#Ã$=$ÊÒÓ��

Y�¢%%�&x[�'¸Ä<=�[�%��(

)���*+:,-.¡x�£¤<=>K 

��¦§¨ S0001: S0002a�Y£¤¥/0

���1ì£�2�åe4 ��ì£µÞ7�

.�dµ34R56�K�����¦§¨#Ã

7y��£¤¥/0���¦§�Z��£¤¥

/0��dµ��4 8¸9^9éx�:yk

��£¤¥3��¾P�¿À 3CÁK 

 

� 2  �������� 

 

� 3  ��������� 

2.3  ���� 

z+(;(rgh���¾P�<¹k�d�

�©ª«GHK=GH:XY¥©ª«GH���

�R�(ò�=��©ªyÝò>¨�âR�Ýò

�=���Î2¸?m�ZÂ©ªyz(ò���

��nõR@�[����Ýø��Ay(ø��

+B<=:Z[K���õ���(ß¸¹¦§¨

©ªyz(ø��¦§¨��òh�� 2ø�Y

£¤¥©ªy(ø��£¤¥�� 2ø��¦§¨

©ªy(ø��¦§¨K¿C(m�À 2���¾

P*DzÀ 4�ÂÃ�XX�z¸Ä IPv4/IPv6 �E

�F�BGKÀ 3:À 4���^U{N¿H 1C

ÁK�Ýò��©ªz(ò���I�±[ì£»

JGH�h�� 2ò��£¤¥:��¦§¨/

0� 4K 10 GBì£©ªz 1K 40 GBì£K 



� Z2� ����� !"#$%&'���� �109� 

 

� 4  "#����()*+,�� 

� 1 ��� !"#� $%�& 

� 3-. � 4-. /012 

F0001/F0002 F01 XX:254 

R0101/R0102 R01 XX:1 

R0201/R0202 R02 XX:2 

R0301/R0302 R03 XX:3 

R0401/R0402 R04 XX:4 

R0501/R0502 R05 XX:5 

R0601/R0602 R06 XX:6 

R0701/R0702 R07 XX:7 

S0001/S0002 S01 3 

 

.À4�dÃ�.öz��¦§¨S01åLM.

�µ�âê��CEì£ØÄ��.�(ò

VLANKC���Y£¤¥ R01~R07 
jÄNOP

F01/0�ì£¸Ä�E���.�(�-����

�Y£¤¥/0:�Y£¤¥
jÄNOP/0�

�dµì£�R9^938��¾P�¿À5CÁK 

 

� 5  "#�� IP,�� 

3  ������ 

3.1  	
��	�
 

¦§¨:£¤¥�17:ØÄQÔ�iRí

íSýþTU¾P�V�Kâ©ª���17:

ØÄQÔR©ªûWCE��17:ØÄ���

X:KöC�©ªOP7YZ;�����¦§

7[�¸¹ØÄ�QÔ/��\�pâ�]Ôi

6k���17K 

©ªOP�6��1M .ì£����̂ _ 3

ò?@K©ª���y`��/0�=ØÄab»

JÞ7�©ª��:ä�¡µ��/0��=2¸

nab»JÞ7���cÜÝì£�ëi6kì£

���1á©ª��¤Ýøy`��ßy�(d>

��ef�N"Sgè�9hi'�>�����

+�d�Y�Ã��pâ4 k���� 1

:

N �ë

©ª��7Y45�^_��jk�;þÂlCE

y`���pâ4 1

:

N�^_��1K 

B@mò?@�6��1R.Î��¼½µ

�û��¡@�Lnò�dN"���1K�(

ò�E nòµ���dÃµ�����1z R

i

�

=µaäµ/0�ì£��1z R′

i

�op�=�

d���1 Rz 

 R=

1

x

i i

i

R R

=
′∏  (1) 

öqr��sì£���1=LäT�Stþ

100%�Ù R

i

<1, R

i

KC� R

i

: R′

i

l���d�µ�

lu�Ù nlv�wx(1)Ã� Rl��Ù�d��

�1l6Köz.��OP¢yä*+âm�©ª

OPz!"OP.�dµ�ä�{(r�©ªOP

�òµ�
Âä�ì£T�E�6���1�C

�nò�dN"���1T�|þÚ��iRK 

3.2  ��� 

©ªOP:y/I���2¸þqr(ø�

��qr(òØÄõ�}~"(������c

Ü^sø�����tþ<=nß������

â�[�=2¸þøy`��ä¶·^34+

B��:<=K 

��OPz!"OP�ukº»µ�e+B

<=��=����Ek(���uK¡@zÚ

¶��E±[©ª«GH���OP*:©ªO

P�������K 

���OP�dÃµ�E N

i

ø�=���

öz�E±[©ª«GH�(ø�=���^

U(ø�=���opÂ������ N

p

z 

 N

p

=

n

i

i

N

∑

 (2) 

©ªOP:��OP��=����Î��

�µ�ø����¤S

i

ø�=��Py�wÂ



�110� �  �  �  � � 34� 

������ N

v

z 

 N

V

=

n

i

i

i

N

S

∑

 (3) 

.gh�Ã����Ý��d��z¸¹¦

§¨�â(�S� 5 ø���¦§¨ßy(ò�

��zÚx	2
:x	3
���±[©ª«GH

I��dd����������u�åz/B

���¶/(K.©ªOP��dÃ���±[

���ì£»JGH��ÝK�=ì£©ªz(

K��ì£K���nò�dÃ���ì£��

n��]Ô�uK�d������:��ì£

����u�.�Ê��ä��k�d<=��

���uk�d��LM�K 

©ªOP�d�����Ã�B�$Ê��

^_nRMzs(��"(�B���¿£¤^

_SMzs(��"(���e�B�E��

y�^_���õ����k��0��^_�

��¦��r«k�d�B�� k�d9¡5

�¢£50K 

3.3  ��� 

��OP��d/0¤¥¦;K�'°��

��dagh�e+B��5�å§¨��©�

Â�Y£¤¥a��¦§¨�ØÄ�2I�z�

�(ò¸Ä�Eõ�7y��e^Âl£¤¥�

��+Bª«á�����¬��®4ãef

4 ¯1/0�^�����y`+B'cs�

u5��4 �°±²�����Âl���#¥

�Bá��ò�����ä�ì£e§/0¦

��åe§³þ´µ�ØÄ��Â{¹þä�»

Jì£ß�yz��ì£��=y`�¶+B�

=2cÙ��n7Y·þ.�R���E��Y

�Í�^_T�e§«DK 

4  ��� 

���k¢%¦§¨:£¤¥>�d��

©ª«GH�gh�OP�=OP.¬�u®g

h�R�L¸¹ºÃyÞ4 KÎ^!"OPâ

»�©ªOP.�d�17���1�/01�;

<=1>?@TEkÚ��iR�ÑR��d��

Y��W¼½¾QRzÚ¶¿�öC�¿rcÜ°

À"(��Ã�m#Ã<=�Y-.Á|Dm+

(;�ÂK¿P°ÃU���d

[5]

�±[ OpenFlow

GH�+(;Ä«gh�OPK 

����� 

[1] WU J, LIN S, XU K, et al.,Advances in evolvable new generation 

Internet architecture[J]. Chinese Journal of Computers, 2012, 35(6): 

1094-1108. 

[2] WU J, WU Q, XU K. Research and exploration of next-generation 

internet architecture[J]. Chinese Journal of Computers, 2008, 31(9): 

1536-1548. 

[3] YUAN H, LIU X, SUN T, et al. A design of flat schema network 

based on dynamic-profile technology[J]. Journal of Taiyuan University 

of Technology, 2012, 43: 133-136. 

[4] YUAN H, SUN T, ZHU S. Campus network client security access 

based on PUPV technology[J]. Journal of Guangxi University, 2011, 

36: 17-22 

[5] NICK M, TOM A, HARI B,et al. Openflow: enabling innovation in 

campus networks[J]. ACM SIGCOMM Computer Communication 

Review, 2008, 38: 69-74. 

 

����� 

 

 

 

 

 

 

 

����1981-��������	�
����

����������������� !"��#$%

�&' 

 

	
�1986-����()*+	�,-.�/01�

������� 2345 267589: 2;<' 

���1981-��������	�


�.�= 2>?@ABCDE�5F

�G��������HIJ!"��5

89: 2KLM<5$N@ALO;<

#PQR� ' 

���1977-����(STU	�


�.�= 2>?@ADE������

���HIJVW#$%�&' 

���������1964-������

XY	�/0�,-.��Z5/01[��

,-.�
���1\>?�\
��H

IJ]^_`a�G��������b 

c9deKHIJ 2fg!"���h5

89: 2KLM<��5 2ij#kl

mnM<5 234opqrVW#stu

LOvh'E-mail:huilihuge@163.com' 


