SAVVY & TREND zetE
KBS HE7|23

AlD | E|3 Design - 3:
L2 protocol advanced(VLAN, PVST, RSTP, NO STP)

2= KBS HE7 |2

OJt1 AjZHofl= MK router®} switchQ| 7|20l St HEALS Mo st $, L2 protocol®! VLAN(Virtual LAN), PVST(Per VLAN
STP), RSTP(Rapid STP), NO STP(flex-link, RTG)0| CHsHA] MWsI0A} gHL|CE J2| 1 853t 7|=S switching blocko]] X8
8l 2= SSLICE

Basic Review
HX| switch®} router?| 7|2 S&F HAIS H|wsl HZISLICE ‘router= HEQIE SSISICPEt= 22 TFo| S0{ HAIS ZLICE
JHEH o2 1742] MO| 174e| HIERIIE LIEfHCID & AL, M 7+20|0f| router?t £0{71H HIER 3= 2702 LISOEILICE 8t

X[2tswitch= HEAE 2e5HA| = 5t710f, H 7H2| switch7t S0{7H= 1712 HIEA LT

o (70 HIESIR) o (7 HESLI=Z)

—O-ES0—— oiu=w — PO Otu=ed
—@- Y ©)— s — GEECEN
s

(@) router2| SEfIA| (b) switche| S

[32! 1] router= HIEQIIE 2&SIX|T switchis HIERIZE 281E 4 QiCt
2|10 2tRE{= “broadcast domaing £2|5HK| B switch= 27HS6ICPERHE e 20| EOAM 2 ZLICE = router= broadcast
trafficO| EH M CI= HEQIZ 2 717 240t 24 A broadcast domainE £2|5H= Z4QIL|CE 3FX[2F switch= 2 A[ZH0]| HY

2 X, broadcast trafficO| SH M, E0{2 portZ N|Q|5t 2= portE ASE #8211 |CHO|H S floodingO|2fm BHL|CP).

(broadcast traffic) (broadcast traffic)
& el
. 2 % _i
(a) routert= broadcast trafficO| S0{Q RfEH5HC} (b) switchi= broadcast trafficO| 02, floodingSHct.

[32! 2] router®} switch XAl X10|

Z router| 271X| 7|59l “‘HEQIZ E2|StCF, “broadcast domaing E2[SHCPE HE|5HH, A= 1712] HIEY 37} broadcast

domain@2 & 4= AUELICE broadcast traffic 1702| HIEYS ol AR SOICHE 4= QICH=E AT
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(broadcast domain1) (broadcast domain2)

gy
s Broadcast domain
— OSSO —— =)

[32! 3] 1719 HIEQ|F =, 17H9] broadcast domaing 2|0|5HCt

VLAN(Virtual LAN)

7

SHoj| A Mt 2% HEYIE routerdi] 2f3 LEFX|2E “switchol] 2lsME HEYIS Lis 4 giSntats 7HEolA VLAN
0| EELICE routerof 23 LI=0{X|= 20| LAN(network)O|2tH, switchoi| 2JsHME LE=0{X|= LAN(network)S
VLAN(Virtual LAN)22 2FLICL HFHez HH5HL| 5 022 + A=, J8S BH & ofsgt + ASLICH [ 412

HH E2|X o2 SW1, SW2&= X5 22|50 Q1&LICH 0|2 A| broadcast-domain(network)S £2|5H= 10| LAN gHAlolL |}

Broadcast - Broadcast
Domain 1 - Domain 2
Subnet 1 ~ Subnet 2

[ 41 272| E2|H0l switchZ 0[&3H networkE £2|5t4Ct

[0 512 2H 19| switchS ArSYRITE ZHAM, Tzt Qojof Z4Zf ChE VLAN(VLANT, VLAN2)S 2E3liA| broadcast-
a

domain(network)S 2&th&L|CE 210 Z+0| switchdl| 2|3HA] networkZ} TH25|0] Virtual LAN(VLAN)O|2t11 SH|CF,

Broadcast Broadcast
Domain 1 Domain 2
(VLAN 1) (VLAN 2)

Subnet 1 - Subnet 2

VLAN Port Z5(27}x])
[12] 6]2 B, Z PCE0| switch0fl ¥ZEl port= 17H9] VLANZE E1k5H=6|, 17H2] VLANZE E115H= portZ access port2}
10 §hL|CE 2cH9] switchZt ¢4Z%! link= VLANT, VLAN2, VLAN3 25 E115H=0|, 0|27 0421 7H2| VLAN ME7t SE&= linkE

trunk2f §HL|C

. (trunk port)
. (access port)

Trunk link

VLANs1,2,3

[2! 6] Access/Trunk port 7HE
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SAVVY & TREND

tagging
trunk port2& 042{ 7H2| VLANO| Extst7|of, 24
=0[=0, o|Z

FVLANS 28t ZQ7t QI&LICH T8 trunkE E1
2 taggingO|2} BHLICE “framei L= 108 VLANO| 53, L= 208 VLANO|
EOlF= AQLIC (33 712

|I|>

S = frameO| tags

£5f” O|FEA LB tag(HEE

HM tagging?| 2 Y2 Ofsffet 4~ JSLICE

VLAN 10

@ VLAN100|| &35H= PC(11)0| frameS T4
it

@ SW10]| =2F5t frameO| ZH2 VLAN(10)0f|
£5H= PC(14)0f] M2, trunkE E2f
3o =0f Tag(VLANI0)E £0IC}

® SW20|| £t frameS, frame0f| £0{Q)
£ tag(VLANI0)2 211 VLAN100]| &3t=
(PC14)2 HLHC, O|if= access port2 &
&517|0fl CHA| Tag(VLANI0)E ®IASICE

VLAN 20

VLAN 20

[A2! 7] trunkE St 0 AHESH= Tagging2| 2 212

tagging H4l0il= 27kX|2l 802.1Q, ISLO| ZAFILICE 27HX|Q| X072 “frame0i|] O 2{X|0fl tag(HZHE

frame2| 2, F|of| tagE F7I5t= &40 ISLO|H, frameQ|

AEHO|M, 802.1Q8H AFR3HT QIALICH

FItt=Lp LTt
F210i| tagE F7I5k= 20| 802.1QYULICE BRY ISL2 AFMY H7|El

VLANQ| E5(27}X])
VLANS| ZF0{|= Local VLANZ} End to End VLAN 27tX|7} QI&LICE End to End VLAN [T12! 8 (a)]&H
ARHZ VLANS Stbot=
QF Zt7{910] SHAF VLAN200| SHEkE|of QIELICE

Local VLANZ [T 8 (b)I2t 20|, 2|X[0f 2 VLANS &Eol= Ao =, NS12| 2

FIxIQt SRS,

LPAIRALICE T2hM HE7122 221K 2] News studio(NS) IX|eF F2r5t VLANIO, 7|XH= NS 9{%]

2XH= VLANTO, NS22| 22 XH= VLAN20
0{2{20(2HH, ofiH HHAS MSSIA|ZISL|F? X1 End to End VLANS AA AtE5HX| ko, 22|71 0|8t Local VLANS M3t
L|C} End to End VLANS AF251H, Z2 SZHof| UXIZH P CHA T EabA 1P 22| Sk, QAR miofct switch2| VLAN AE

2 WAl F0{0f 57| T2 RILICE 2|1 FoflA CERZIX|2 STP loopE di&5H= Z0f| RLO{AE End to End VLANZ =Z2EH|CH.

Distribution(L3 switch) Distribution(L3 switch)

(Access:L2 switch) (Access:L2 switch)

=1 IFIREIE g gllgd =

=, = — —— VLANIO VLANIO VLAN20 VLAN20

VLAN10 VLAN20 VLAN10 VLAN20 e = 7|xp e 7Ixk

ki dal ki al News studio(NST)

News studio(NS2)

News studio(NST)

(a) End to End VLAN : 2|X[0i] 2t5H VLAN &gt
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News studio(NS2)

(b) Local VLAN :

[32! 8] End to End VLANZ} Local VLAN H|2

SIXIoll 2fsH VLAN e




VLAN Z54 2ldlxio| port HfX|

1) End to End VLANS| port HiX|
-access switch OF2HZ-2 1CHO| VLANOY| £5tH= PCTHIZE|0] Q17 |of|

access portZ} EIC}
= E3k517|0f| trunk

@D (Trunk)
@D access)

(Access:L2 switch)

«access switch {IZ2 2= VLAN102Z} VLAN20 2

port7Z} EICt,
« B3 access/trunk port Z7|= access switchO|C},

« distribution switch Zt2]| link&= VLAN10, VLAN200| £E1}5H= trunk £,

s G ol ol 2 e e
News studio(NST) News studio(NS2)
[212! 9] End to End VLANS| port HiX|

L5tz PCRHAZ]0] A7 [0l

2) Local VLANS| port HiX|
2 1Cie] VLANO|

Distribution «access switch Of2HZ
(L3 switch) access port7} EICE
Access/trunk
2 -access switch QZ = 1CH2| VLANZH E2t5§AM accessZ portZt EICH
(0] FZH2 trunk 2 MIglst= Z2|XHEE BX|2 broadcast domaing

(Access:L2 switch) g 4
Z0|7| 5l access MEIS HEISICH

+ & access/trunk port ZH|= distribution switchO|Ct

« distribution switch Z+2] link&= VLAN10, VLAN200| E1}5H= trunk £,

=4 Sa o
VLANIO VLAN1O VLAN20 VLAN20
a7l 71zt e 713t 1ol 4 A ojH| = ofeg St
= S
. o =22
News studio(NS2) -

News studio(NST)
2110] Local VLANS| port HiX|

MZ CI2 VLANZIC| EM
FZ LAN 7tof] S4I5t2{H, router Z-2 L3 TH|7t ZL3tL|CH SYUsHA| MZ CHE VLAN 7te| S41g QlohME L3 &
SHOFRHLICE 3 HhAlojl= 27}X|7} e, K Hm= routerE 0|&5H= HAl(router on a stick)0| Y1, & HM= L3 switch
ISLICE L3 switch2t L2 7|5(switch)Z} L3 7|5(router)S SHLtQ| ZHH| QHof|A] 2545}
= F2Z L3 switchE AF=ZELICH

£ 0|83l Halo
IL|CE. 22jAM M2 CF2 VLAN EAIS &t i

LANOJIM= L3 switch7t routerE 72| CHA|GH A&t
Layer 3 Switch

(All Functions in Middle Box)
-

VLAN 20

VLAN 10 VLAN 20 VLAN 10
Subnet 10 - Subnet20  gybnet 10

(b) L3 switch O|2 (3Ixf| CHELE O] HIAl ALR)

(a) router on a stick (router 0| &)
[28! 11] M2 CHE VLAN 2t

SAldHH 271X
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STPQ| ZIH7|&
PVST(Per VLAN STP)
PVST= STPO| CHYIZ LtH| 2X|E i Z2517| Q5 S5i5t 7|&2, VLANEE STPE SEA|F|= 7|&E2M, VLANEZE AL o 5}

= portE CHEA| siA, link 2282 =0|= 7|=gLCt

(VLAN1,29]| tree1X) (VLAN1C| tree 2 X) (VLAN29]| tree1x)

(root switcm

(secondary

Root swm:h)

(root switch) |
- N— ‘

Block port A2 —
Block port*” ol
(@) STP (b) PVSTE £8t load-balancing
[32112] STP/PVST S&HHbAl |
STPE At2et M= A [T12! 12 (@)IA= switch A7t 2= VLANS| root switch 2&tE 5104, &4 switch B2} switch CZHe| ¢

Z Z2E AEE 27t GUSLICE SHX|2H PVSTS AtE5ts B0, 2 VLANER 7[EEQI root switchS CTHEZ| 5104, VLAN
= treeS 20| ELICE 22HM [ 12 (0)IXMZ VLAN 12| Z2:= switch AZ root switchz2 BHS2{1, VLAN 29| Z20f=
switch BE root switch2 ZHSUIELICE 0|t secondary root switch= LHFH O 2 X|H3{F0, 0| switchi= root switchof|lA &
Off 244 A| CHA| Jetg =&llot= switchILICE

1 0= portZ} BlockO| E7t2? &3] root switch22E] 71 B 20| A, root, secondary root switchol| SiE5HA| Sb=
portZ} ElLICt (TZoIM BE link &= SUSICHD FFHFHSLIED Z= VLAN 12| EA10| Yo{Lt= AL switch BE} switch
C IZ H2E ALZ3HA| T, VLAN 29| S410] LojLH= ALE switch A%} switch CHZE AL F 5174| EI01A], linkS &8
O AE5A ELict

SHX|2t PVSTE= 27kX|2| ERME 7HX|1 QUBLICE R #M= VIANEE STP tree A2 517|0f|, switche| CPUO| Cf B4 et
£ 37| ElCte tHHo| EXHBILICE F MMl PVST7} ciscoRto| AH3}H= protocolO|2hs ZALICE J2hA wireshark2 i3 &
M2 S, cisco B tag7t O 22 VLANO| CEHAME L2 47} (01:80:c1:00:00:00)9! STP BPDUS F43111, tagged
VLANO]| CHBHM= (01:00:0c:cciccicd) L2ZAZ JHK|= PVSTE BPDUE SA|0f| MAEHS 2 4 Q&L |C}

A2 Juniper?| switchi= ciscol| PVSTeF Sst 7|5S Sh= VSTP(VLAN STP)Eh= 1R2| 7|&S AR5t USLICE

= IEEE_802.3 Ethernet
cfpestination: Spanning-tree-Clor-br idges)_00 (01:80:c2:00;00:00)

Address: Spanmng -trea- (Eur-brzdges\ 00 (01:80:c2:00:00:00) 0 Frame 1709: 64 bytes on wire (512 bits), 64 bytes

—oT T T T S OO T Ty O e AT = IEEE 802.3 Ethernet

....... 1 ... = IG bit: Group address (multic - - - . - . - -
N e T (£c:00:19:2¢:0:0a) | ® Destination: PVST+ (01:00:0c:cc:cc:cd)

Address: cc:00:19:2c:F0:0a (cc:00:19:2¢c:F0:0a) ] Sourc-e: SF:OO:ld:fO:fG:OO (cc:00:1d:T0:10:00)

a e hEes AlakalTlis sedane sddia

HEZBPDU PVST BPDU(cisco)

[T 13] & BPDUSt cisco2| PVST BPDU H|w
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RSTP(Rapid STP)

STP7} 7HX|T Q= 30~50%9| 2l

Bloching
(loss of BPDU detected)
(max age = 20 sec)

-

Listening
(forward delay = 15 sec)

l Learning

Learning
(forward delay = 15 sec)

L

convergence time2 Z0|7| 2|siAl RSTP

Discarding 7t E35IASLICH RSTPE ALE35HH

convergence time2 1~2% O|LHZ &Y 4
AUELICE [O8 14 @IE EH, STP= &t

EH=l block port7} forwarding AEHZ E|

2™ Z|CH 50%&(max age + forward delay

+ forward delay)7} ZRstE & £ QIAL|

Forwarding Ct. sEX[2E RSTP= 2! [O2! 14 (b)IXH
| Forwarding |
timer0i| 2|=X0|X| 1, discarding(STP
(@) STP (b) RSTP

9| block &Ei S)0lA FA| learning,

[} 14] STP/RSTP convergence time H|il forwarding AlE|E E|E 2 SEHIAIS &

o102

|7t £0|7]| {510 Zt=7|® 7|1=2 37tX|(portfast, uplink fast, backbone fast)7}

YSIUELICE A RSTP E3 Hof, Folf A
= S0HM SIS 2 OIL[2t, CHISH 7|52 F715104M BHSOASLICE

L|Ct. RSTPE= O| 37HX| 7|&

mjo

RSTPi= IEEE 87101244, cicodt funper 201 SEo4 48 e

& 4 AGLICEL SHX|Bt cisco= RSTP cost |AkS 8t 16bitdts 10Mbps 100 AT0R0Y
100Mbps 19 200,000
A3t short HHAIS A5, junipere 32bitE AE35H= IEEE
t&st A S AFEot, junip £ AtEst = . 20000
HZE(long WANZ MED YELICE T2fA cisco ZH|0| SO{7kA 10Gbps 5 2,000
IEEE EES AEoI=E HZAS of|F0{0f ElL|CH H1ZE HH0= 100Gbps N/A 200
1Tbps N/A 20

“spanning-tree pathcost method long"2!L|Ct.

10Tbps N/A 2

[22! 15] RSTP2| 27X| path-cost B! H| i
PVRST(Per VLAN RSTP)

PVSTQ} RSTPE ZglSt 7|=0| PVRSTO|H, STP2| 27tX| 2X|&Ql L= LH|QF = 2| convergence time2 25 iZ5I1 S

LICt T2 AR 2 cisco HIE AtEStH= CHEE2| 2|AH= PVRSTE AR5t AUSLICY.

Switching block design

0=

P

Access

............
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SAVVY & TREND aHE
KBS HE7|23

O|X7HX| B2 2E AE switching block design0i] M3l 2ZELICE CHEEC| S|AME [OE 16]XE 3AIS 222 AAIE
1, Z=5HM 9jode switching blockO|2}T E846HH, STP= switching block® 2 SAEH |CH & 37 EA(DZEX @RadioR|Er @
TVA|ZHEE 242 PVRSTE S&HA|7 |04, J2HA| 748 switching block2 root switch 7FEIL|CY,

L
(Z4 VLANE| secondary roo (&= VLANS| secondary ro
(@) 2= VLAN (b) ®== VLAN

[2117] PVRSTE AIR3HIA &4 &4 VLANS| root switchS CHE| SiC}

QHtM o2 715 M50| £2 distribution layer| switchZ root switch2 BHE= 242 HESIDY, AX| CHEE0| S|AH= 1 HAIZ 0|
S3tLICE [T2! 1712 BEH, 24 VLANO|M= distribution switch S0]| £t5 switch?} root switch A&tS 51, 5 switche= %}
Z switch 20 A| root &J&ks $:3l5t 2~ QI = secondary root2 MIEIS EHLICH Z4= VLANG|ME distribution switch 0| 25
switch7} root switch 482 510, ZI= switch= 22 switch ZH0H A| root 2&HS £8H5H 4 QI 2 secondary root2 M|EIS BHLICH
0|7 51, &= VLANZH =~ VLANS| 0|5 ZZE CtE7 5101 load-balancingS 788 4= /20, RSTPE QI5l ZH0H Zr4iA|
Z UZ £ 2 A =RELICE [T 18101 Wzt MOZ HA|EI 20| &4, B4 VLANS| MK trafficO| O|S5H= linkO|HH, At

£ Ot 3H= portE X2 EAISIRELICE

—_

Core . Egl_ﬂI : Core

() 24 VLAN?| traffic 42 (b) &4~ VLANS] traffic A2

[12118] 2t switching block'# 2 E=, <= VLANO|| Cli$t root switchS CHE7| SHICH

NO STP 7|&

switchOllA loop 2XIZ siZ5I™ STPE AFEsH{OF RILICE SHA[RF STPE St 1 1SS 74012 Z2|XS2 OEAE STPE At
251X| gfoaq S|t T2 STPE AFE5HK| 211 loopE WK[5H= 7|9l cisco?l Flex-link2t RTG(Redundant trunk groups)
£ AJlst iLICk 271X] 7|&2 O|ERt CHE #, Rl2l= S8l cisco Flex-link 7|EC2 MHsIZISL|CE [O2 19]1 20|
triangle T2R0|M HAF A|0ll= A primary linkE AF2EILICE primary link ZHOH7F BH5HH S A| backup linkE active &|A| 5t
£ 7|zt flex-link7t SZH3t 22 STP7t AFSO 2 disableT| A, BPDUS T&5IA| Z&LICE Flex-links PVSTAZ load
balancingS &4 7+810| 7}s3HX|2E RTGE= load-balancing ZHiE0] 91701 local-VLANO||A{ Q] At2S HEFSHLICE

—od
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3560-1 3560-2

Flex-link M|E!
@ 7|2 MIE(g0/12 primaryZ MIE)
switch(conf) int g0/1

1. Primary L|nk X s / 2. Backup link switch(conf-if)sw backup int g0/2
down detected \/5’/ becomes the
(24msec pool) 2960 b active link
“Backup Link @ PVSTA|™ load-balancing 71847}ts
GO/ 0/2 backup int7} VLAN 50~1000{| M= active-link2igt

switch(conf-if) sw backup int g0/2 prefer vlan 50-100
[2119] NO-STP 7|& : cisco?| flex-link

x| STP 10| loop2 HHK|St= 7|EF HHOZ = |ocal-VLANOM AFEH & Q= URE, ciscol| VSS(Virtual, switching

system), VPC(virtual-port channel), TRILL, Fabric-path S0| Q&L|Ct AZst 7|=2 CHE0f| XtM|S| CHRES sHISLIC

Switch 1 Switch 2
P T RTG M[E
Distribution ® STPE offsl7|
_Liyfr ______________ user@switch# set protocols rstp disable

Access ) .

Layer Link1 Link2 @ RTG interfacd M|Z(ge-0/0/9.02 primary MIE))
primary link.  secindary link. user@switch#set redundant-trunk-group group
ge-0/0/9.0  ge-0/0/10.0

examplel interface ge-0/0/9.0 primary
user@switch#set redundant-trunk-group group
Switch 3 examplel interface ge-0/0/10.0
[32! 20] NO-STPZ|£ : Juniper®| RTG
29
O[ AjZHo| k53 LIS Oof2h 20| (o ERtSLICt

Protocal

VLAN switchof| 2|3l networkE &2/l Af Virtual LANO|2t1 5H0H, End to End VLAN &41a} Local VLAN &HA10] QICt
PVST STP_EI Z2HFQ! link LIS s ASH 7|£EMN, VLANEZ At Ot 5H= [inkE E2|5101 load-balancingS 845t}
Juniper ZH|0lAl= Y5t 7|5S VSTP(VLAN STP)2t 1 £2Ct,
RSTP STP= 30~50%2| FoH AlZtS 7FE 4= 7[0l|, 2 Azt 12X 2 E0iF= 7|20ICt
217 251 PVRST ciscoOi|lA| PVSTS} RSTPE Zgtst 7|&S o|0fStct.
CCNA switch NO STP STPE ALSSIX| 410 layer20flM loop 2H|S s{Z5H= 7|22 2|0|5tH, cisco| flex-linket junipere] RTG 50| R/t

official certification

guide (cisco press) _ o — . =
L7t switching S5 I 7FEH Of2{AE 7H=0| VLANZ} STPRIELICY. cisco press 22 & i 7{EH0| LT SliZd2 N, 1222

Ei’ci’:::;ls ::;:;:ication 5t0{ Xt=S 3o ChASLICE hEEo] AX|LIOES STP & commandis AQ|X|0f 2| 22sHA ALS5HK|2 HEts| OH= At
guide (ciscopress)  ato| MZHHIC} FALICE E5| RSTPE CHELE0| SXHS0| “Ua| £ff 0] ZT{Rt 211 QUX|, MIEHQI STP} XOJRS OH= Azt
ij;;;fn”gtjg’;‘:;y 712| QIOIM, BESIHA SIS 7|20] HRESLICH MK 0§7|0| X5l 22 S5 i LHRtsHAl S0, cisco press S 9jon]
) HIEEX} BHAIS Of3Hi5tA IS 242 HBIERILICH CHS AJZHI= routing®| 7| 7zt MIEIO)| CHaHM ATSZIBLICE 5
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