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Abstract: The campus network topology of the existing problems was analyzed, and according to a large flat layer 2 

network design ideas, a device for the network core BARS wired and wireless integrated network topology was proposed. 

The topology can maximize the protection of existing investments, simply increasing the core layer BRAS device, and all 

of the original switches can be linked to the BRAS as a layer 2 device. BRAS equipment performance and characteristics 

were used to finish tunnel network users inside and outside the establishment, isolation, flow control, fault location and 

other fine management; large two-story structure features were used to achieve net IPv4/IPv6 dual and multicast services, 

various brands the unified management of wired and wireless devices. The topology used in the actual network environ-

ment BRAS equipment must be hot standby, wireless AC needs to support local forwarding. 

Key words: campus network; integration; flat structure 

 

1  �� 

��Wi-Fi�����	
��
Cernet2��

������������������� 	


!"�#$���%&'()*+�,-./01

234���356789:' ARP ;<=�>

?
IPv4@ABC
DEF/�G�HIJ()


KLMNOP��QRDEST IPv6UV
DEF

/���� IPv6 �2W�LXDX	Y$Z()

[\]^�_`Zab"�����%&cd4�

M��()*+e�f����()ghij�

�ZaBkl5\ 

2  ������	
� 

�f�mn2O�����LX8op��qe

4rs��tu�vw 3xy�%&�otz{
|

}~�� 3x%&�+

[1]

��x�����Y�L�

�o\�� 1�����xZ�t�xrs��QR

OP�n���YZ�\����G���
M��

��
�����
802.1X��
DHCP ¡~ARP

¢£¤¥�¦W§¨©�ª«2W¬�'o�[­|

}xZ�t�Y®¯� 3xrs�����G� 3x

°%�±²
ACL
QoS�YF/

[2]


ª«2W¬�

'o�­z{x��O³���rs
ACL
QoS�

�����2013-09-04 

doi:10.3969/j.issn.1000-436x.2013.z2.016 



$80$ %  &  �  ' � 34� 

YF/
' Radius���
ª«2W¬�'o�[­

z{xZ�t�Y®´�µxrs��u¶eZ·�

7rs��¸±²�Y�¹L8o�¸�ACL~QoS

¬���Yº»´¼���Y½M�¾J\ 

 

( 1  )* 3+
��,- 

 #$� 3x����%&¿�ÀÁÂ�G��

ÃÄ�rs�OPÀ2�º»�Y¾���Y¶�½

2­,Å�ÆQÇ�ÈÉ��xQRÊË	Z�ÌÍ

ÎÏ�()ÐÑÒÓ2Ô\ÕÖ8o×Ø��QR	

ST IPv6� IPv62W¬��"ÆWi-Fi��DE~

LX��ÙÚ�	YF/ÛP�oÜ+Ý���G�

�Þ�~�ßàÛP�AC�áâãn\LXDXD

E$Z�G��~HIJ¬�����7LXDXQ

Roä()�	Y$Z�(åæ\�Gç�LX~D

X���¶2�ès
2�����G�����	

YLé���M�ê?®n�ëbDEìí\ 

 Fî���ïð¿ñíò2
óôPòn�

Zõe��x~|}x�QR� ö÷���%&

¿�ø)Zaùúñíûûü�2axj�2æQ

R�0/ñíý�õþ3
�Ò���\ÕÖ��

�7�"�Y"��DE��8�~F��34F

/���HIJ()~¬�\ 

3  �
��������� 

��/ �7�	
�n�*�����v


���%&��ÒÓJ�2x%&�ùú��å

J%&��\�åJ�%&*+�	e��%&�

)��x���ùú���Õe��x����¿

~ùJ\�åJ���%&	�!L���G�Q

R�()��L�!��é�\ 

3.1  ��������	
 

�� 2��� ZcJ��å���%&¿�

�#$� 3x%& !�7��*+"o#��¬

�~���� 2axj��$e%&n�x%&\

z{8oÔ#'��¬�x�� 3x±²rs�s

#' BRAS(broadband remote access server���

��)�*+QR�|}~��x	�,Ô�b8

-t�7�����x\ 

 

( 2  ./0123
��,- 

^%& !����ox��K.���*/�

�Y01J�2a��!3ä4�~5���67L

�����8L����8���t�7�µ�ÙÚ

9:';Y

[3]

\²�Yò´
�Yò<=� BRASQ

RÐÚ"Æ>KL�Radius��?z{QR���Y


@õ�
;Á�[AB�9:�¿���¬�~LX

DX�G�$Z()\|}~��QRZ�C�9:

òDÍ��x VLAN ���Y�	ü�EF���

Y�]^ ���78�"���~�Y��	��

GHeIST��D��GKLQRÊËJK[�L

��LM~ìôOPN2�|}~��xQRÇO\ 

�f�8o�����Pvp�'4 BRASt

z{�Qx%&*+�R�' Juniper >StTU

� BRASQR��� QinQ��F/'�����

åJ%&

[1]

\�G°Vp� DHCP*+������

W¢XY IPv4/IPv6 ª«@A�»ýZã BRAS [

K\]�¸��\Zã BRAS�^ IPv6UV� IPv6

2W_K�`aÒ�~b�� 	!sKL��r

s��cdbF/'b��ª«~2W�Y�fà



� Z2� 456789:;:./0123
��<� $81$ 

�Ç�e4ìô�ýà�Ç��M�®M\ 

3.2  ��
���� 

3.2.1  
���
���� 

 f%&b�DX��;4~LX��g�ç�

hBRAS+Radiusi�j+�#�G�����$Z�

k

[4]

��GD��^LXDX���ès�F/'�

G�ZcJ��\3cF/ãl�� 3��\�G°

Vä�4 DHCP�j+XY IPv4/IPv6ª«@A�m

³Wn��¶��o PPPOE > Portal ��Þ�\]

��\ 

�p�G ç�LX���ãl¿¹¶ç�

q¢°V��DX���;4ç�gZrKs��

oDX�����Þ��BRAS QR �tÞ�ý

um³Qõ¯�vw� 
ä>gìTLX���

��g��Zã�GDX°V�o��Þ�\ 

f%&¿ BRAS QR;4txa�G���9:

Zayz{�k� �GV~ BRAS �Æ|}~�Z

���G��4�����Y��Lé����;4�

��G���M�ê?��F/'�G�HIJ()\�

 

( 3  =:;:>?./0 

3.2.2  ����������� 

Zã��������GZã DHCPXY@A

�ãl¿�BRAS $9:'�G��������

_�����G°V�����
�ø�rs�V

k> AP þÑ��G°V� MAC @A
IPv4/IPv6

@A[�ö·_�;4��@õþ�7�æ°V 

Fø
�F�
LX>DXj+�������X

/bX���[�ÐÚ Radius ~��o�d$�b

�t�7�G^t�;�;¬\4StME60t��

���XrKth31100013i��G_�6�

[.ME60]display aaa offline-record username 

31100013 

--------------------------------------------  

User name: 31100013 

Domain name: pppoe 

User MAC : 8c2d-aa46-7ad4 

�6�G°V�MAC@A 

User access type: PPPoE  

�6ç�' PPPOE��j+ 

User access interface: Eth-Trunk4.22 

User access PeVlan/CeVlan: 23/1001 

�6�G�7¸x Vlan 

User IP address: 211.83.241.169  

�6�G� IPv4@A 

User IPv6 address:  

fe80::8c1a:f535:bce9:c09c%12 

�6�G� IPv6@A 

User ID: 34526 

User authen state: Authened 

User acct state: AcctStopWait 

User author state: AuthorIdle 

User login time: 2013-07-14 09:26:34 

�6�G�X�� 

User offline time: 2013-07-14 12:35:57 

�6�GbX�� 

User offline reason: PPP with echo fail 

3.2.3  ������ !"�

²�b�p�' 2x��å%&�����()

��;4�l���7E�Za��xrs�Vk

F�Vk��(��rs��ST�l���Y+�

;4 ��7*zZañí/�ïð��� 4��\

��/ ��2��� ¡/¢�D�()�£¤

/�¥��	�¦n@j§'()�ÕÖ9�'¨

-é�~)�©P\ 

3.2.4  ��#$�%&�'()� 

BRAS+QinQ+Radius;4F/2÷J2x��

�G���ª�¬�\ E�Za��{�k([

gZa�)�k+�F/����
\]ª�¬��

]^;49:��b�E��«>�GF/ú¬

�vw()\  ¡p�2 ISP������ïð

¿�ÐÚ;­�StME60 � DAA�Y(m³	

g���@A�^����~®¯+�°�GWu

@R±2÷���)�~®¯vw\ 



$82$ %  &  �  ' � 34� 

 

( 4  @ABCDEFG 

 DX��¿xa APCY"o Za VLAN

¿�Õ AP bg�² Oa�G�²�^��%&

b¬�vwe��xa�G���4³§L�Gç

�' P2P;�������q»;4�ì^ APY

tH´�G9:@õ�)�\ 

3.3  ����
� 

^��%&M�#$� 3x��%&!µ��

��72�ÊË�JK�rs�(;�(+
±²

*
_�ëb
DX AC/AP [QR¶�$Z��

�()åæ\õ�·¸p�O³�¹�QR�¨-

º£
Vkºd
»±ÛP[��W¢¼½�7Q

R�¿

�Ò���j§ñí¾¿\p��O³

ý�;4W¢@o� IP
MAC
Vk��cd��

¶�O³ÀR�\¹;4���7QR�ÁÂ


CPU
VkÛP[ÃÄQÑÅÆ��^F�ÇÈ�

F/b�QR�$Z()\ 

3.4  ��
���� 

/ ����� ¡² L2É0k»±�^

��%&b�BRAS+Radius+0kÛP¬�QR;

4��	g��GÊ�õ	g�vw\�G;4m

³Wn��¶~vËYâW²@R±	g���


	g�0k\���()8~;4m³	g0k�


¹¼½�$®�G����Ì¯~���t��

��
	~��9:;ÁÍ³\ 

4  ���� 

1) BRASQR�ÎR 

^%&b BRASø�2a���z{8þ�

���7LX'DX�������¬��ZÏ

0/ñí�2a����jÐÑÒ�hi�^Ó

ÔQ®\ 

Ö2a���¶2æ BRAS �^ÎR�BRAS

�úæ#ÍuÕ#$ 3x%&�z{rs�Ö�\

�p�^���%&�×2�z{!s�¶®n�

Ç���½;�àìØ4f�|}~��rs��

Ùc#ÍM�®M�H¿Z�2�� BRASÎR%

&�� 5��\ 

 

( 5  H
I BRASJK 

2) 8o	Y�����ÚtÛÜ 

f%&bxa��rs�VkÝø�Zaú

¬� Vlan ¿�F/'�x��b���ÖÞ�e

�¶Zã��Þ�ßY�����\ö÷$à#'

���78o	Y�����ÚtÛÜ\Õ��g

ZaáTâ>ãâ7	YZã��äå�j+�

#¨a��L�O³ÛPÝhivã�æ��$e

BRAS ßYF/78¨a�#ç�4fhè«�i

7�ÛPÝ�'��éê�������êÕëé

ê»±à#ìn�áâ�	ãM�íîéê»±ï

&�ö·ÛP	uà#EFÛÜ\ 

¹L�4f³ð³����ñò� ^��%

&¿��¶ó"×2��¶ BRAS�Zãô¨õ

õ IP@A�j+ïì���ñò)�\BRAS��

ÐÑ;4ZãöÍ�j+F/��$®�7�aá

Tâ��ñò��¨-P½ìn\ 

3) DX����Í@Ý� 

DX���¿#$��¿+Ý�e��7�

L� AP()
�G()
O³ÛPb8�¿ AC

��� AC��Y¶�ì�\��q¢÷Y°V�

ø� ��DX����ÆQ�*ÀïÀn��G

�ÀïÀ2�AC Pv#t'DX������ù

ú\L¥ûO³ü�� 	g�_K�´¿Í@+



� Z2� 456789:;:./0123
��<� $83$ 

Ý��åýþ�CL�¿+Ý�� 65%���b�

��½�t'�¿+Ý�� 125%��

[5]

\ 

LXDXZcJ��å���¶��#$

DX���%&�ùú�F/LXDX�Zc

J�DX8o$hip�Í@+Ý�Q®\�

¬�Û~O³Ûp�	g�ø)j+�  CL

AP �()r� AC ø)�Õ�G�()~O³

ÛP		svã AC�
��ã��~|}rs

�r² BRAS �^ø)�;­�� AP *+��

� 6 ��\ 

 

( 6  LMNO�P�NO 

5  ����

ZãLXDXZcJ��å���,à�;4

��#$����Z·ùú�����"ot��

¬�~���� 2axj� òn��ìôKLÇ

O�f9b�C�
� BRASQR³;��F/b

��LXDXÙÚ
�G~QR�$Z()


IPv4/IPv6ª«�2W[�����t����8L

�ÆQ~µ�ÚZñbD�\ 

����� 

[1] QRS.T@ QINQ  !-U230��[J].VWXY� !Z2012, 

(5):3528-3529. 

MA A L. Using QINQ technology to build a flat network[J]. Computer 

Knowledge and Technology, 2012, (5):3528-3529. 

[2] [\],^_�,`a.bcdX !1efg
�� QoS hi�j

k[J].���lE���,2011, (8):58-61. 

LIU Z Y, HUANG Y C, HU F. Business perception technology agree-

ment with campus network QoS research and simulation[J]. Computer 

Engineering and Science, 2011, (8):58-61. 

[3] mno,pqr,[st.uvwx1y�z{/|,-hi[J].��

���,2012, (9):74-77. 

LI Z G, ZHANG R Z, LIU X D. Based on the strategy of triple play 

experience structure study[J]. Journal of Computer Science, 2012,(9): 

74-77. 

[4] }~. uv�������-U��
�[J]. �����, 2011, (10A): 

18-21. 

LV Q. Based on computing and Internet of things build wisdom cam-

pus[J]. Journal of Computer Science, 2011,(10A):18-21. 

[5] ���, ���, �U�. WLANLMNO�P�NO�@F���[J]. 

�t� ���'(�����), 2010, (6):81-85. 

WEI M S, WEI E H, LIU J Y. WLAN local forward and forward the 

centralized application mode analysis[J]. Journal of Shandong Univer-

sity of Science and Technology(Natural Science Edition), 2010,(6): 

81-85. 

 

����� 

 

 

���1972-���������	
���
���

������������������ !"#$% 

 

�� �1972-������	
���
�����

��&����������!"'(%

 

!"#�1977-������	
��

������'()��������*

+,-./��% 


