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Research and Implementation of Broadband Access Backup
Method in Campus Network

HUANG Wei-qiang, LIANG Zhuo-ming
( Center of Network,South China Normal University , Guangzhou 510631 ,China)

Abstract : The stability of the broadband access network equipment in campus is essential for the stability of the entire network system and
business, in order to ensure the stable operation of the network of broadband access equipment in campus, usually adopt the traditional re-
dundant backup technique ,however , these techniques require complex configuration and have different limitations. It compares the advan-
tages and disadvantages of the PADO DELAY , redundant TRUNK and virtualization technology, three redundant backup technology.
Combined with the actual school,use virtual technology for broadband access network equipment, multiple hardware and software similar
to the core of the network equipment will be combined into a virtual device,which greatly simplifies network configuration and from the
system architecture of a high degree solves the hot backup needs of Internet users state.

Key words: PPPoE ; BRAS ; PADO DELAY ; TRUNK; virtual chassis

0 51 &

PPPoE it 2 A iz & 1 9w 12 AN L35
TR BN AR AR E 4R X R A S
A2 el PSR4 T AL | s G A R

i T 5E B2 A 85 (BRAS) 1E S —Fi i [a] 5y )
2% 0 BB B A OGS AL T H2 A IR 55, S B 22 Fil
b 55 I B S50 K T AN TR) P %A% i 2 o Y 5
FIF R ER & 50 FH P B A BIAZ O, I 20
AAZEN ™ MBS, IR B AR i) S v ny
TI O AT IR S bl A TR e | 15 45 RS0 4
PORITE A0 Tl B AR 55 1 A% 38 e 5 | 48 ol 3 4 1

W B8 :2012-05-24 ; f& 5 B #3:2012-08-28
EETE . ¥ FRF L6 & 1Pve AR I 4 R R 98 W H
(CNGI2008-084 )

EE R HABR(1976-) |55 R I LI, i+ B 58
07 ) R AL

R B RN, ) 2% f) 4 0 P RS 2k 25 5 T 4%
A RE AP B RRRES TF 98 15 B Z K, H AR R AL
el I 245 f) 1E 7 18 A B

SR A RS S BN A el [ R ol 5 B DR, JE R
I TCAR 95 3 B AR 7 O R0 8 17 4 A IR 55 7% 7%
A

\
VARG

=

1 THRBEMEA
1.1 PADO DELAY

PADO DELAY #5453 77 3Rk FH & F BRAS 1 Jif 4iE fsf
B, B BRAS #2008 A P UGIE (5 25 2838 i i
FH P elcE] 2 BRAS W1, 5 32 1 BRAS #E 57 E %
3 BRAS kA ERT, P E Bk, 32/ BRAS
TR, P 5 5 BRAS #ESr i 4%

PADO DELAY #5103 J7 =X 5 22 hy 4% 1y T B4 b ik it
XA 7 2 F 2 H] FH PPPoE 7E session discovery oy B,
BRAS X§ PADI #fz 3C i i i 38 B, FH P Se e 8] 3 H



2

TR A5 < A el ) SE T H A 1 7 SR BIE S RS B - 109 -

BRAS i )37 , 5% 5 32 ] BRAS &7 %, 24 3 BRAS

RABERE, P BT, BRAS Jem R, P

5545 1 BRAS @57 8 4%,
[ PomPm |

| PPPoERE | MAEHE

woHE T

g T

;wm
PPPEHE 1. PADR A

6. Chal |enge
7. s
B, AccossFoguest
2. hooess=hocept locess=
PPPEL T " Ruject
2 10, Success Fal lure
[Tm, WA, SR, SEEERE
| 1. P |
________________________ 12 Aocsmting- |
Request Start. Stop
18 £i 13, Acceunting=
’a‘. H]t , ResponseStart, Step

B 1 PADO DELAY

NE 1,PPPoE Discovery BBt
H AN R, B A
HAF BTy # 23 F11E PPPOE [ Ses-
sion_ID L K 6t 75 DA j(lﬂ]f@iﬂ:, =t
LR E T ME— B9 PPPoE Ses-
sion

TESEBRAREE T, A bl ISR A8
HHLOURE s 22 BRAS 1545, 38 i i
B PADO Wi B o SE R SE TUAR
1.2 JU%k TRUNK

JUAY TRUNK #5352 7L
BAWAHL_F B A RTG ( Redundant
Trunk Group ) ¥ SmartLink/ Flex
link ZHAE™ o 2 5 52 e AL AG
B I 3 98 e A B A 1 B B

RTG/SmartLink/Flexlink 25T EE X REE—Fh A
XU AT 2 DO A 2 20T B A L T A A R R
IS PEREM R D TT 52 o LR ARG I 3 135 3
VA SR S ) IS B | DT fooh i 2 4 B B D48
1.3 EBLERA

XAy 2 R A UK B R — o R
PR 1430 24> BRAS W& B IR — & 2 %,
MG RS B e T RSEIIRE AR T
— B AR A 3, AR PR K
Hog P J2 A5 05 B A A LA 58 e R AP 1L R Ac i
AL I s AR 807 oA IR BRAS B, fiff i
i DRI 5507 67 0 o B I I 925 o 7 P 32 4 Y [
A, 530 BRAS B A5 (1 JCAE VI j 4008 4 R T
EHLHEHFRE , 24 BRAS 18 28 #0085 b bkt 9 B % i
JAG Y2 TC ERH I SR S e DX A ikl v ) B Y
AT, MR AR 2R R . M HOAR R IT il
it A BRAE BE i —AE RED EALF R AR T
IT FERHES A S SA JF 2 1T J = S48t 1 S 4 014 il 55 7K
S AR T B ORGE E H AR M AR T IT 2
b e 1 A2 A

W H B B WAL B R A Cisco (Y Virtual Switching
System (VSS) "' Juniper i Virtual Chassis ( VC)™' |
H3C f% Intelligent Resilient Framework2 ( IRF2 )" F
Brocade fY) Virtual Cluster Switching( VCS) (24 R

WELSC R S, B sh Y 3 5
%[510

04 TRUNK 5205 BRAS %
ARZER EEART EZH
BRAS Z W] H N #&1y, "2 N #&

53 T B bk 3
GnlE 2 C R A AL EE 2
BRAS ¥ %, F| H L % 58 #: #l

B3 Eaear R



- 110 - HEMBARS ERE

03 &

1.4 =FRTREARLER
SRITRBOR IR 1,
A1 THEEKLEE
st s s

1. BAE g B LT

A FA k-
W it St ;
. PApO iﬁ?}f#gﬁfgg 2. BRAS i s B A, 1)
L PR
3. Joik g v T

filbeseclin

1 W70 BRAS B4 1. BAE A A B

T & TCRERIER GEAAR Wbkl
s Tk IR ZIAE &I 510 5 2. BRAS H B BB R,
it 2. WEL R L P REERLS,
RTG ., SmartLink . Flexlink 3. Fid B FL# 8 4%, sk
HEXAULNBE i I B i
L. S AL RS TT
A, PR e )25 5]
*L\"Ln' R X "
iZQQEZEQQQ 1L KRR S
; i E - 2.k P B Z A S AT
A ’ B, AR R Z R ek

2. ] S AR A 5
3. 0T LR H S 2 ik
TR ok 1P st h R 9%
M5

SRR E AR

2 XBRER

B =R T AR & B AR , PADO ZER T TTAY Trunk
WiFP L 50 7 3055 B A2 2% i T B I ELAF 7 AS [ B4 J) BR
PE 45 B2 F R SE R % 3, SR A Juniper 2 R FE A% O %
PO UL R Virtual Chassis 5230 984 82 A4
TR E D, s 4,

L EEAM
erat it ‘
. Aetive
i .. :
Standby™ [
7
FLES
Standby -~
- -
. "
—_— - -
Active

A4 Rt

MWE Juniper MX960 i 1 Virtual Chassis FAK P
BYHB R RN — BB R A, WG B 2 A i
VCP( Virtual Chassis Ports) #4733 #:, X W & A4
RACHRAUR W25 BE 70 0l 1 4 B0 S A%O B0 1
ICRACHRHL AN AZ 0 1 £ L BCE LAG ( Link Aggregation
Group) , S IUHE T4 8% 1) 4 193 FIBE B R 809y, I3
OB AE SR L =5 1 ik vl 38 2%, ik phe 1P b ik YR 9%
%,

Virtual Chassis ¢ R ELIESCHL T £ & & & Z [H H]

f

FURZSR B &y, EEEH)Z 0, W6 B LB E N
F&KFR, P PPPoE 2318 7 B H B HIE S 1H A
TEM B sy B[Rl A8 AR R 1 AR 518 R LA
AL e e, P Pl 5 AN 2 i, S5 A 4 2 T
WD T 2 v B AT RO A RO R AR T R 4% 52
B TEBE R R Z 0, PG B AT I 55 2R AR
RIS 5 S PRl 55 it B, LB S B T BE R K
JZTH Active/ Active B, TR DR 55 % 03 (4 [R]F, to AT
AR RARF TP 65 1524 1) M RE Tl 2 A el 19 25 Fof Ll 55
H #5 1 K i oK

MX960 Virtual Chassis £ AR VR HE BT

WE 48 5 R RIEF AR Juniper MX960
Vo ABLE AU — S REALAE , BB IE .

(1) 65 B b A 00 B el 51RO VE AT

PRICHLA (0 B 1) %43 e 2 45 A i h 28 76 1B
SRR AR IC (8 AT A — 1 g% ey e A O 32 s 13 (14 HE 40
PUADIRE . %y fe PR35 HE SUHLAR B4 BT 8 5 AR 2
68, B T WIS B Y ; #5006 h 4% 55 2 % 45 [A)
AR (AN B8 R A TE AR ) o R 32 9% h 8 A
AT, #5070 i o e i BRI PR A5 S, R DR AN v T
0 R UL 1 A

B R A DL R 0, JF 20 TC 45 45 1 B
SRR AETAER

(2) QI Ve LB AL

WK 4 MX960A HI MX960B #BAT X5 | 4& i &

MX960A 5E L H :

F 512 ; member0-re0 ;

£ 5% . member0—rel ,

MX960B & A ;

F5]%5 . memberl —re(;
- = £ 5% . memberl —rel ,
(3) JR BB HEAUBLA A0
- i TEZ AR B 1R 2 B 51 2
(0 RE S BILAR, T8 VC H5 i B
(VCCP) iz 47 F AL L 28 7 3k ok
H Y e A

user@ MX960A# set traceoptions file veep

user@ MX960A# set traceoptions file size 100m

user@ MX960A# set traceoptions flag all

(4)FEA Virtual Chassis Ji 5 () 6 B 2§ 4T JF
graceful Routing Engine switchover ( GRES) FIAS[1] 7 %
F nonstop active routing ( NSR) ,

SRR ph 25 TIC TN S 1 S | R ) 4
(GRES) ThfiE, GRES 3ZHf H sh4k4 ok A 32 5 1y
R RS NEL FORASAR B IR 2 W 2 88 B s L, 24
F T e A B RS, AT LA i R R 9 2 O 4% 3 15 1Y

W EAR % B%



SR
[1] B ETLIKMEZE PPPoE il i FE o Hr 58198 1 ].
WAL 22 B4R, 2008 ,29(8) :85-88.

552 1 B R A 5 el 0 ST 4 A 03 T X B S AN S B - 111 -
28] ﬂéﬁ‘ 5 [2] RFC2516. A Method for Transmitting PPPOverEthernet ( PP-
user@ MX960A# set graceful —switchover Pok) [S]. [s. 1. ] :Network Working Group,1999.
user@ MX960A# set nonstop—routing (3] VRGN, =451, JERUL. 26T PPPoE ()7 S5 R NAT
user@ MX960B# set graceful —switchover PSR PSP S AR, 2011,21(10) :95-98.
. [4] Understanding Redundant Trunk Links on EX-series Switches
user@ MX960B# set nonstop—routing o
. [ EB/OL]. 2009. http ://www. juniper. net/techpubs/en_US/
(5)Aci Ve i H o junos9. 5/topics/ concept/ ¢fm —redundant — trunk — groups —un-
7 MX 51 B HLAG FO L 5B o B3 00 fenanding bl
T HEAIPLAT VC 35 1T set A S IERE D ERCEIELL (5] ok, ke, & KB TR )]. 2
BLAR N H T RE AR ,2003,23(4) (12-15.
(6)#F VCHLHE (6] BREE, PVEME. BT Hrs 0 i 3w (36 78 oy o 6 oy i o
user@ MX960A> show virtual—chassis status BRI [T ] LA 5 ,2010,20(3) :172-175.
ALK VC O 4 MX960 R (7] X7 BKEAE. KT x86 I HE LB A BRI K J i
(1] AL AR S & & ,2007,17(11) 250-253.
3 é:bgﬁ - [8] Virtual Switching System (VSS) [EB/OL]. 2012. http.://
ZHORIS www. cisco. com/en/US/prod/collateral/switches/ps5718/
el A s 42 A B A R Tty B A R B T 139336/ prod_qas0900aecd806ed74b. hml.
(B A7 5%, 1L S T e A 15 28 LA 1) 3k ol g 4ELATL A 2ty [9] Virtual Chassis OverView[ EB/OL]. 2010. http://www. juni-
YrIae A1 A 52 LIRS S NFEER per. net/techpubs/en_US/junos10. 3/topics/ concept/ virtual —
WEER B, T B0 T8 SR 0T 11 T TTAR s chassis-overvicy. b,
BIHRIET W T S5 B 4E P TAE, UL [10] T . [ 4 6 1L TRF2 £ R4 [ EB/OL]. 2012. hi-
5 ELA e Bl AT KT 4% B i s ’ SR AR E tp://www. h3c. com. cn/about_h3 ¢/ company_publication/ip_
MR R O A T 45 B — 8 TR 2 MR 1h/2009/six/home/ catalog/200910,/650694_30008_0. htm.
S BB B P AR T IS B T SO A K [11] Brocade VCS Fabric Tec.hnology [ EB/OL]. 2012. http://
www. brocade. com/solutions — technology/technology/ves —
(R BRI AR IR technology/overview. page.
[12] Virtual Chassis Components Overview [ EB/OL]. 2012. ht-

tp://www. juniper. net/techpubs/en _ US/junos/topics/ con-

cept/virtual —chassis—mx—series—components. html.

(L% 107 W)

[3] Ebrahim R M, Razmi J. A hybrid meta heuristic algorithm for
bi-objective minimum cost flow (BMCF) problem [ J]. Ad-
vances in Engineering Software ,2009,40(10) :1056-1062.

(4] ERB,R A, Z30E RABEEEWILK)]. R%L
P 5 THAR,1994,16(5) :43-49.

[5] skdeitt, HIER. FIE R HM A M]. Jbat: w453 R
1,2005.

(6] ARZERE, Fimak. M m AR FERBE [ 1], N5 R
242001 ,32(4) :466-469.

[7] Torrieri D. Algorithms for finding an optimal set of short dis-
joint paths in a communication network [ J ]. IEEE Transac-

tions on Communications, 1992 ,40(11) :1698-1702.

(8]

[9]

[10]

[11]

[12]

A T WAL — R R AR R ()] BT
Bl 24,2005 ,34(6) . 778-781.

KB uk R U RIS R L K
BRI THERLRR: 2009 ,36 (8) :205-207.
Hougardy S. The Floyd—warshall algorithm on graphs with neg-
ative cycles [ J ]. Information Processing Letters, 2010, 110
279-281.

TR/ INZE SRR B (DR Y SR [ ) ] AL LR S,
2009,30(16) :3762-3764.

e, #ANFL. BT B M. LR S R HE AL,
1999.



ROE R & 7 R BRI S2BL [H hh8E ..

E=r Wi, il

YR B AEFITSE RS g, 7R TN 510631
% IR 5 R

LN 44 Computer Technology and Development
B 2013 (2)

A CHEHE: http://d. g. wanfangdata. com. cn/Periodical wjfz201302029. aspx



http://d.g.wanfangdata.com.cn/Periodical_wjfz201302029.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%bc%9f%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e5%8d%93%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%8e%e5%8d%97%e5%b8%88%e8%8c%83%e5%a4%a7%e5%ad%a6+%e7%bd%91%e7%bb%9c%e4%b8%ad%e5%bf%83%2c%e5%b9%bf%e4%b8%9c+%e5%b9%bf%e5%b7%9e+510631%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201302029.aspx

