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A7 P90 28 W] S T 1) 2 T AR Ry 26 R ULk
HA, tBEA VSS (visual switch system , HE 138 # &
gﬁ) JE=1 IRF2 ( intelligent resilient framework 2l e
FAPESRRE ) FIAE A ) CSS( cluster switch system , B2 REAS
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2.1.1 MSTP # K

He R RS T AEAE OST 2% M R B B B 2
HBET2Z 110 B B &6 0 BE B A 0 3Rl I BRsE
BEIREE  IF HAE R E WA IS LN B 3 TR
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MSTP ( 24 s Pl ) 7278 TEEE 9802, 1shRifEH
FE SCHY — bR B A R BRI, 5 STP, RSTP AH Lk,
MSTP A7 U F 45 .

(1) STP/RSTP J& FiLAz JlAR FR, MSTP J2& 2 45 1
WM, fdi ] STP/RSTP B, 2244l F A 1Y VLAN
e A iR, Tk SEIANR] VLAN 76 2 4585 1 T
YA RS T 5 55 6 B 28 I AN 2 7K AR A A
Ui, 38 R 98 R IR 2% MSTP 51 A S 4] (in-
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AR TE LRI H B 3E B AR HL, o P master % £ 71
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R K3 Hr
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VLANS0 5 VLAN310 i 2] [f]—sE 61 vf, i B 85800
M, 87506 N & ARAT . PCEATT
[ S7506 ]
stp region-configuration
region-nameplqx|1
instance 1 VLANS0 310
instance 2 VLAN30 40
active region-configuration
stp instancel root secondary

stp instance2 root primary

[ S5800 ]

stp region-configuration
region-name gx1
instance 1 VLANS50 310
instance 2 VLAN30 40
active region-configuration

stp instance 1 root primary

stp instance 2 root secondary

1EH 1% %L VLAN30 . VLAN4O iE S5560-S7506 £k
#%, VLAN50, VLAN310 jE S5560-S5800 £& %, 5 #i
S7506 5 S5800 it it () 1 2R 34y

4 S5560 5 S7506 % i H T, VLAN30 , VLAN4O
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3E S5560-S5800-S7506 %|ik S7506, VLANSO , VLAN310
LR AN 285560 5 S5800 4 % HY KT, VLANSO
VLAN310 3£ S5560-S7506-S5800 %3k S5800, VLAN30
VLANAO &AL, SCBL T HEBR I TTR 10

IR E DL, 2 Wk 01 5T e A Bl , S B O
A TCAR A o
2.4.2  FJA VRRP 52 3L 51 W X T4

VRRP B4 05 A7, E4 07 05 sl 05 X
F &I RFEIR M55 AL B Master # H #5 #4< 0, > Master
% H g ) BRRRCRRE I, A2 e 2% DR Y Backup B 1 4%
P B TR a0 07 U A8 2 6 1 H 4% [R] i 7K 4H
Al 55, BRI i 28k a0 H O 20 AN 3 A DA L Y
LS f A, B R AP0 PR AR AR A4S — 1 Master % H 4%
T4 Backup 1 H 2% , 25 B2 L HH #5171 Master % H
AT A AR 6 o040 O sURE RS T 4T i
F B BT IR, 2K 3 P 15 1A () I 5 B4 1 H 1Y
£ S7506 5 S5800 1 43 i ¥E VLAN30, VLANA40
VLAN50 \VLAN310 [ =28 O )5 H VRRP P, —
A~ VLAN R —A~5-053 21, 1) 14 53 20 v i vy 2% 09 48
FEPORA E F a8 5 &0 B i A, B VLAN30 5
VLAN40 7 S7506 HIE 554 i T S5800 ML ek, Al
FELEE VLANSO 5 VLAN310 7E S5800 Y Jcdt i T
87506 KL, X HE IE W 1F O T VLAN30 , VLAN40
e S7506 124 Master i #% , VLANSO | VLAN310 1%
5 5800 YE K Master % 2%, >4 3 % th 2% & HLIT, VR-
RP H Ul 3] 55 03 i b i 02 53 Bl i % OB AN

[ S7506 ]

interface VLAN-interface30

vrrp vrid 13 priority 120

interface VLAN-interface40

vrp vrid 14 priority 120

interface VLAN-interface50

vrrp vrid 15 priority 100

interface VLAN-interface310

virp vrid 16 priority 100

[ S5800 ]

interface VLAN-interface30

vrrp vrid 13 priority 100

interface VLAN-interface40

vrrp vrid 14 priority 100

interface VLAN-interface50

vrrp vrid 15 priority 120

interface VLAN-interface310

vrrp vrid 16 priority 120
2.4.3 A Track # A I VRRP 5 WAN H: 2 B2 3)

eI 3 B S7506 15 MSRS5660 5k B o T,
XFF VLAN30  VLAN4O Si5t VRRP 45 35 AL AL
b, 3 RE BRI AT SR T DL (E 2 Bt e ok 1ol it
FEAN B, B 2 5 T 0 45 A (R AR e, A e B i ]
B il wrack FEARKI WAN 42 FUIRAS , W4 WAN 4
&2 T, track T0EE B & BIRE B N Negative , If45
JISFASEER VRRP, VRRP [ AIRAL SE 2, (74 S5800 46
i o R A ST OB A, TRIRE, X VLANSO 5
VLAN310 Keiii J5 sUE—HFRRY, BARRCE LT .

[ S7506 ]

track 11 interface GigabitEthernet2/0/1 delay nega-
tive 3

track 12 interface GigabitEthernet2/0/2 delay nega-
tive 3

track 21 interface VLAN-interface2 delay negative 3

track 22 interface VLAN-interface3 delay negative 3

interface VLAN-interface30

vrrp vrid 13 track 11 reduced 30

vrrp vrid 13 track 21 reduced 30

interface VLAN-interface40

vrrp vrid 14 track 11 reduced 30

vrrp vrid 14 track 21 reduced 30

track 11 interface GigabitEthernetl/0/1 delay nega-
tive 3

track 12 interface GigabitEthernetl/0/2 delay nega-
tive 3

track 21 interface VLAN-interface6 delay negative 3

track 22 interface VLAN-interface7 delay negative 3

interface VLAN-interface50

vrrp vrid 15 track 11 reduced 30

vrrp vrid 15 track 21 reduced 30
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interface VLAN-interface310

virp vrid16 track 11 reduced 30

vrrp vrid 16 track 21 reduced 30
2.4.4 A£JA OSPF % vy ¥ 52 IF o TR &

OSPF % i PR — A 2 35 2 A 1B L cost
R ] B PR 5 e AR, T SR 3 (] — D) 4% 7 7 2% %
FHEL A A ] B 48 BB 2 1) 3% A (cost) B AR
PRI AR BB AR AR , 5 AT B/ M 1) 866 e e s
ek F ) #E MSR5660 . MSRS5040 ,S7506 ,S5800
HAR % 11 32 1T OSPF B, S7506 - it & VLAN30
VLAN40 1J3% [ cost {5/NT VLANS0, VLAN310 4%
[ cost {8, AV H17E S5800 | At & VLAN30 , VLAN40
BY3Z 1T cost fH KT VLAN5SO . VLAN310 HY$% 17 cost 18,
S P VLAN30, VLAN40 E S7506 %] ik MSR5660,
VLANS50 VLAN310 7 S5800 #|ik& MSR5040 , 2 B 7 —
RS HE R B, B E A

[ S7506 |

interface VLAN-interface30

OSPF cost 5

interface VLAN-interface40

OSPF cost 5

interface VLAN-interface50

OSPF costl10

interface VLAN-interface310

OSPF cost 10

[ S5800 ]

interface VLAN-interface30
OSPF cost10

interface VLAN-interface40
OSPF cost10

interface VLAN-interface50
OSPF cost5

interface VLAN-interface310
OSPF cost5

3 ThEEUEIE A lik

3.1 MK EREE i AR

S7506 | VLAN2 5 VLAN3 #$% |17 MSR5660
5 MSR5040 %1%, VLAN2 5 VLAN3 X1 A4 B O
502 GigabitEthernet2/0/1 5 GigabitEthernet2/0/2 ; [A]
FEZE S5800 | VLANG 5 VLAN7 #%4% F17H) MSR5660
Ej MSR5040 %%, VLAN6 5 VLAN7 X1 i 4 B2z 1
1S GigabitEthernet1/0/1 5 GigabitEthernet1/0/2 ; 1P
HihER R W22 1, B VLAN30 5 VLAN40 i 1] AH [
VLANS50 5 VLAN310 f9 3 al A ], dcre i o 45 b 5
JEFE VLAN3O 5 VLANSO #4758,

F1 ML VLAN 200 1P Huh ikl %

VLAN L INCPS S7506E S$5800 MSR5660 MSR5040
2 / 10.169. 176. 254 / 10.169. 176.253 /
3 / 10.169. 176. 250 / / 10.169. 176. 249
6 / / 10. 169. 176. 246 10.169. 176.245 /
7 / / 10.169. 176. 242 10.169. 176. 241
30 10.169.178. 1 10.169. 178.2 10.169.178.3 / /
50 10.169. 180. 1 10.169. 180.2 10.169. 180.3 / /

A Z 3l S5560 Y GigabitEthernetl /0/23 %
3% 4% S7506 , GigabitEthernet1/0/24 %% S5800

Bl i H #R 1P Hbdik 2 MSR5660 [ loopback0
FEIT TP Hidk . 10. 169. 176. 2 ( LR fi#K S1) .

Vlan30 FIETHA AL TP Hidik 4 10. 169. 178. 30
(AR AR PC30) 3 VianS0 #IER 5 HL 1P #uhik Hy .
10. 169. 180. 182 ( LA Ffij#% PC50) ,

3.2 HIEEEHLZEEUR

MK 4(a) W] PAFE S|, VLAN3O 40 £ 5 7F Instance
2 ¥ VLAN50 310 £ & 7E Instance 1 1, 3% 55 fic B 2R
AT, A S5560 | MSTP Y 11 £ (5, (& 4b) |, Giga-

bitEthernet1 /0,23 %fi 11 117 % $% 5] S7506 , GigabitEth-
ernetl /0/24 ¥ 11 [ 47 # $] S5800, FE instance 1 H
GigabitEthernet1/0/23 i I A4b T BH ZE IR, A5 Kk %K
& ; 7F instance 2 H GigabitEthernet1/0/24 ¥ F1 4L FFH
FERAE, XL UL, 7F IEH 15 ALK, VLAN30 40 i 1
87506 %% kAR, VLANSO 310 it S5800 ¥ & 5kd

T{Méﬁ%fﬁﬁﬁ tracert &*Eﬁﬁ%ﬁﬁi%ji%@i, 6]
4(c) 4 (d) R VLAN3O BdE 5% % 4% 2 S7506-
SMSR5660, VLANSO # #if ¥ & % #£ J& S5800-
SMSR5660 , - H &k 1) 3R 18] % 4% 5 & 1% i A2 — 30
de) , SCHL T ELHE L R 0 T BRI
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<PL_S53360>
<PL_S5560>display stp region-configuration
oper Configuration

Format selector 10

Region name : plgxt

Revision Tevel 10

Configuration digest : 0x00547fe20e4dc3262625028d69330e%4
Instance VLANS Mapped
0 1to4, 6to29, 31 to 39, 41 to 49, 51 to 299, 302 to 309,
311 to 4094
1 50, 300 to 301, 310
2 3 4
<PL_55560>

(a) MSTP 3 & H VLAN BRSHE

C: \Docunents and Settings\Adninistratordtracert -d 10.169.176.2

Tracing route to 10.169.176.2 over a maxinun of 38 hops

1ns 10.169.178.2
bns 16.169.17%.2

1ns 1ms

Ans UAms

vace conplete.

(¢)PC30 F| S1 A H ph R R
<PL_DX_MSR5660>
<PL_DX_MSR5660>tracert 10.169.178.30
1 10.169.176.254 (10.169.176.254) 12.078 ms 1.294 ms
<PL_DX_MSR5660>tracert 10.169.180.182
1 10.169.176.246 (10.169.176.246) 1.725 ms

2 10.169.180.182 (10.169.180.182) 0.364 ms
<PL_DX_MSR5660>1

0.837 ms
0.349 ms

<PLSS360bdisplay stp instance 1 brief
NSTID Port
GigabitEthernet1/0/23
G1qaTEETnernetI 0724
<BL_S5360>display stp instance 2 brief
NSTID  Port
! Gigabitethernet1/0/23
! Gloabitethernett 0/
<PLS50>

Role STP State Protection
ALTE DISCARDING | NONE
ROOTFORWRIIIG, NONE

Role STP State  Protection
ROOT FORWARDING NONE
ALTE DISCARDING | NONE

(b)S5560 AL MSTP %t 1 £ {7

rs\Adninistratorytracert -4 19.169.176.2

(d)PC50 F| ST Ay B H HR B

traceroute to 10.169.178.30 (10.169.178.30), 30 hops at most, 52 bytes each packet, press CTRL_C to break

1.141 ms

2 10.169.178.30 (10.169.178.30) 0.452 ms 0.423 ms 0.497 ms

traceroute to 10.169.180.182 (10.169.180.182), 30 hops at most, 52 bytes each packet, press CTRL_C to break
5.552 ms
0.330 ms

(e)SI 3| PC30 PC50 F4 % R B
El 4 IEHTE TR &AM

3.3 HEHMENE IR S %00 32 #5415k B v B i

1 S5560 %M1 S7506 % #H % 1 GigabitEth-
ernetl/0/23 , DL 2k 6 v W7, MSTP 45 I 3] 5% 2% v 7,
ST ZNKe £ A v 1 AR AS 1B B O B R RS (I8 S5a) , 1 A

<PL_S556@>display stp instance 1 brief
MST ID  Port

1 GigabitEthernetl/0/24
<PL_S556@>display stp instance 2 brief
MST ID  Port

2 GigabitEthernet1/0/24
<PL_S5560>

ping T2 4% ping S1, & IUEE I V) Bsf X 26 48 3R 23 B
TN ERSZ SRk e

PR R4 A 2 S 355 42 U 33T I 3 e B i
B4 R 8 TR BAR TG K AN o7 e 5 R 4% )23
BARR R K (Bl 5be) o

Protection
NONE

Role
ROOT

STP State
FORWARDING

Role
ROOT

STP State
FORWARDING

Protection
NONE

(a)S5560 3c4Al MSTP ¥ifi I £fi 4,

C:\Docunents and Settings\Administratordtracert -d 10.169.176.2

Tracing route to 16.169.176.2 over a naxinun of 38 hops

1 ims
2 dms

1ns 10.169.17.2
(1 ns 10.169.17.2

1ns
dns

Trace conplete.

(b)PC30 3| S1 Ay & FRERE
&l 5

3.4 D TS 1T R B 255 B P K

1 87506 b 5 [H 5 MSRS660 i # 1) % 11 Giga-

(¢)PC50 F| S1 14 iy BB

Bl S5560 5 S7506 %l it Wt i 450H 5 & A D
bitEthernet2/0/1 , B3 £ 1 Hh W, 81 6 (a) 127~ P 28 1

WS, BA 14 E4; E 6(b) s VLAN30 AY VRRP
FHH A E T E S5800, (HZ X T VLANSO %4 5%
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K F F R %32 &

el (&l 6¢) , I H AR AR 1] B4 5 ik g A2 — 3 (]
6d) , K& GigabitEthernet2/0/1 32 IR A, W 4% 11 3 7]
ZIRCZEER Ok

FTAEY S5800 55 MSRS5660 £ i 1 I 14 9] 38 3¢
BARNHHGR,

[Reply from 18.
[Reply from

Reply From

Reply From

[Reply from 18.169
Re: .ﬂy Fron 18.169

R ply fron 18.
[Re; fron 18.

(c¢)PC50 2| S1 Ay P& rh B b

3.5 EHEG—-SR2O0ZHI BN

Fh K] S5800 22 e AL HL YR, A 8L S5800 75 1L,
VLAN3O #% 5 #4557 & K (& 7a.b) , VLANSO K5 M\
S7506-MSR5660 £ 177 B4 KA (Kl e d) o

C:\Documents and Settings\Adninistratortracert -d 10.169.17%.2

Tracing route to 18.169.176.2 over a maxinun of 38 hops

1 im ns
2 (m dAns ns

(I ns 10.169.17.3
16.169.1%.2

Trace conplete.

(b)PC30 F| S1 Fry iK% H PR B

50 ytes ach packet, press CTRLLC 0 dreak

g each Jacket, press CTRL.C t0 break

0,360 0.3

(d)S1 | PC30 . PCSO F % H R B

Bl 6 I S7506 5 MSR5660 Hi i H Wit St % 2 A2 i

C:\Docunents and Settings\Adninistrator)tracert -d 10.169.17%.2

Tracing route to 10.169.176.2 over a maxinun of 3@ hops

1 1nms 1ns
2 (dm (Ams

(A ns 16.169.17.2
{1 ns 10.169.17%.2

Trace conplete.

(a) PC30 | S1 A9 2% i R

IC: \Users\Adninistrator>tracert -d 16.169.176.2

(c)PC50 # S1 Ay 2% R b

TTL=254
TTL=254

Reply fron 18.
Reply fron 18.169
Reply from 18.169

Reply from 18.169
Reply fronm 18.169 g
Reply fron 10.169.176.2

5 10.169.176
5 10.169.1
10.169.176.2
10.169.176.2 s TTL=254
10.169.176.2 H s TTL=254
9.17 F s TTL=2%4

s TTL=254
s TTL=25%4
(Ims TTL=254

fl<ins TTL=254
16. s TTL:254

18. 159 1|E 2
y 10.169.1
5 16.169.1

5 10.169.176.2

s TTL=254
(Ims TTL=254
s TTL=254
s TTL=254

(d) PC50 ping S1

A7 AL S5800 A AL K & AR I ik

A I AT T AR SR T X 4 B, 245 B
KGNS R L TR, 1R — B A 8 &
MRS X P AT gk 5P RE A B 8, ik 15K

BB K % R TR I AT S A
.
(1) fHF] MSTP, VRRP 3k 52 BUBE I 1 TUAR & 5

nlb

Tk, 45U BB | BE RS ML 557 R
(2)ffiFH] Track AR5 OSPF & Ak, , {5 ds sk

1 e AR — 35 4 T M ZE AR AR e T TH IR T
TERFERE R
(3) I % 5 T I, i 55 72 0 U5 13j B JHC A ) 2%

B RIVAT, T RS R 25 28

(4) JS7JH G o o 1) T 488 BRSP4, 3
TR R T GR BT bl X 2% ) 35
HA W 3# 1927 L



% 6 GoE . TARLERMSTERS f K HET 643

[9] 3% E. A F VRRP+MSTP L #4 7T 38 1 W 2%

S E LK [ 1], AR A B B4 2009,26 (4) 208
- 211.
[1] RE R#F TRALHBLERNESTERE  [10] EHE, k2% LT VRRPEAUKER T
5 ME[]]. A %A ,2011,39(4) :498-500. %S EA[]]. MB%L2HRE BF,2011
(2] F% &8 KE,F. AT EMS G THRBN (8) :60-61.
Fo I 16y 35 KA 0 B AL F a8 AT W 4R 3t e R [11] Rt XM FH-F. KT Track AR LI
I[T]. A 5AHH,2017,45(2) :281-284. BB S RAERFR[T]. HEHER
[3] FRHF. AT IRF2 F Ko M 25 % AL 58 22 M) 5% k& ,2015,25(10) :201.
WAL L BEAID]. R, Ly A KF, [12] MmeF,ikide, 2R 5 ERARLE TR
2016:13-39. TR )] A AR FR,2013,24(6)
[4] ook, %) Jak, x| BAh. T VSS 3 K84 7 Ik A 764.
KMARFEETESFEIR[]]. FRAEAE B LA S [13] Jeff Doyle. JenniferCarroll. TCP/IP ol AR ( %
B2 4R,2012,27(2) :163-167. — R (HF ) (M]. Bxs FEFiF LT,
[5] %4&,Fmde. CSS BB R EREZ M F 8 AR, BR AR 2007 :281-332.
RALT]. ERGHFEAK 2015,10(3) :664. [14] A4z FTEMRMA(H 6 Mm)[M]. L%, %
(6] MMEZBEHRRARAT. B HXBIEK(F F Tk i prAE 2013 :157-163.
2 %) [M]. =, F 4 K3 w4k, 2012.78 - [15] #®AE M, T2 %5 Ow ki REaHR
79,186-189. BT BMSEAA R ]]. A A, 2015,
[7] KX 48 MSTP 42 & £ At e 5e e[ J]. & 43(2) :212.
Fi it 5 H K 2016,12(15) :68. [16] ##H, Tk Ria X, ¥ AR BAW
(8] X3k, MR E80, X 4R . WA EH X M4 AW Th sy kit 5 R A [ J]. A RAH,2016,44
Fe A BB RARAFREEFT[J]. EREK, (3):359.

2011,30(12) :233-234.

High Reliability and Load Balancing Design of Municipal
Meteorological Campus Networks

ZENG Ji-rong', ZHOU Fan', WANG Yang', LIU Shang-bo’, MA Zhen'
(1. Pingliang Municipal Meteorological Bureau, Pingliang 744000, China; 2. Jingchuan County Meteorological Bureau, Jingchuan
744300, China)

Abstract ;: The Campus Networks” design of Pingliang Meteorological Bureau was analyzed ,and this paper pointed out its
limitation and redesigned it by using MSTP, VRRP and OSPF technologies. The Campus Network was separated into two
layers, i.e. , core layer and access layer. Two Layer-3 Switches in Core layer made it a dual core architecture, and
MSTP technology solved link loop problem between Core layer and Access layer, it also realized automatic link switch
control and multiple VLAN load balancing; Core switches formed router redundancy by using VRRP and Track technolo-
gy. At the same time, routing and redundant backup between routers was actualized using OSPF technology. This rede-
sign was confirmed to be completely reliable and practical after a series of system test procedures,and it will be a good
example for others.

Keywords : meteorological campus networks ; high reliable ;redundancy ;load balancing; MSTP; VRRP



