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stacking

cisco catalyst 2960/3750

Ethernet-channel

CHEE9| switch

VSS(virtual switch system)

cisco catalyst 6800, 6500, 4500X

VPC(virtual port channel)

cisco nexus(5K, 6K, 7K, 9K)

VC(virtual-chassis)

Juniper EX-series

o TRILL(transparent interconnection of lots of link) HP. Huawei
S
Fabricpath cisco Nexus(5K, 7K)
NIC teaming Intel PROset, BACS/BASP
Fabric extender cisco Nexus(5k, 7K)
bridge Port extension(802.1BR) Juniper MX series(Fusion topology)
FCoE(Fiber channel over Ethernet) Emultx, Qlogic, cisco
NPIV(N_Port_ID_virtulalization Mcdata, IBM. Emulex, Cisco
VLAN(Virtual LAN) CHE22] switchol| A X[
e VRF(Virtual routing and forwarding) CHEE9] router0f| A X

VDC(virtual device context)

cisco nexus (7K)

VIC(Virtual interface card)

cisco(VIC 1240, 1280)
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o AjZholl= [E 110l AZE 71& 2
switch 7H43} 7|& & 0{2] Ci2| 22|X2l switchE 1CHe] =2|HQl switchZ S&let= 7I&=, #dl 0l &

ol 7|1=9l cisco?| stackwise, juniper?| virtual chassisof| CHSHAM XIM|S| LOtEZASLICE & BiRf= 02 7He] E2|= 2l NIC

1712 =2|=9Ql NIC2Z HI2IE = NIC teaming0f] LOHE 7S
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SEHZE
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(@) switch 7}AF5} AL T (b) switch 7HASHALE & (c) switch 7HASHALE & =2|F 0l
(block port7t ZxHICH (block portZ} QiCh topology
azh

K|k AIZHOH| XIS MRS 2i=0], [T2] 1(a)]=F 20| distribution layer switch 7k2] linkZ L2 trunk2 31, loop #X|Z 9|5l STP
7+ S22 &l block portZ} ZXHEHL|CE SEX|2E [T2] 1(b)]2F 20| 2CH2| distribution switchE 1EH| =2|& Q] switchZ E= 7Hals}

71&8 ArEstH, 22[%Q! topology= [T 1(0)]X|2, =2|H2l topology= [A2! 1(0)12t 20| ELICE O[X|= loopZt =XHSIX| &4

OFM STP7} TR i CIXfelo] |, block port 210] B linkE ALSE! 4 7| ElLICh
E siLte] EXoEs, 7|E0| 20Ho] switchS 24z} BH2|siof EICks 2ut5to| EXIHCIT, O[Hl= 10He] switcholl HS siAd

20{o] switchE Sef2|g 4 Arts HE MSELTE 22|10 2Hof switch 1CHOfAM o7t RIS mf, 7H3) 7[e2 &S|

=
HECE 2 S7ARIS 7HLC

Stackwise(cisco)

cisco®| 3750 series switchOl|A A25t= 7HASIS stackwise2td

SLICE [22) 2]* 20| stack cable2 S3iA Z(CH 9CHE| EH|77EX|

)

WL AL

S ob ok oe gn

1A%t 4= 9lony, E2|XQl cabling2 ring topology 2 §HL|C}.
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stackwise LS| AMS SEg HH, [O2 3]43 2 Yako= 3

Hsh= 2712 ring0| EXHSHH, SEEA2 o Hof| 0| AISE|H

FDDI(fiber distributed data interface)2t
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21 2. stack cable2 £l Z|CH OCH7IX| 1A 7}HsSICH

A stack cable?| LR A= [O 4(a)]2t ZELICH 2 TX(E -
A, ROV($=4D2 2} 8pair 71X 3 204, Zf pair 25Gbpse| 2 T
T2 SEEILICE 2t paire 10bitE M&ot, AX| 350 8bitTt
data S8 2 AFRSH= 8B/10B encodings AFR3AM, 1 pairZ

AH| &= [25G x (8/10) = 2Gbps]0|04, & 8pairZ 7HX| 1 /0]

M, & &= 16GbpsUL|CE 2t TX, RCV paire L2 signaling gt
Alg AF8sH= 2719 traceE 7HAI1D O, cable LR = & 3274

72! 3. stackwisels 23 ring PEE S8l 17H84E i
o trace= 7HX| 1 QI&LICH 3. stackwise= 2% ring 3 n7teMs B
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TX
Pair Trace

TXT/RCV
Pairs.

—san i HHHHAHHHR R —

Stack Cable Stack Cable
2

13! 4. stack cable LYS: 1=

0121 CHel switch S0 M priorityZ} 7H& =2 switch& master switch2 MEE 5t1, LFHX|= backup switchZ2 S&f5h= 1:N 11X
ULICY. priority2] 7|2ZH2 10|04, 00|H “stackof] &1 ot SHCf= 2|0j0|0d, 101lM 157HK[2] g2 MIEer 4= USLICE BHef priority

22 = =2 hardware, software X2 At25H= switch?} master switch €1&t2 L|C} master switch ZHOE CHH|sH,

-

7t
C2 22 master switch@Z El member switchQ| priorityS =01 == CHAH0| ZQEHL |},

Switch# show switch

Switch (config)# switch 3 priority 10 Switch# Role Mac Address Priority State
. . . S 1 Member 000a.fdfd.0100 1 Re
Switch (config)# switch 4 priority 9 2  Member 000a.fdab.0100 1
3  Master 000a. £d22.0100 1 Ready
4 Member 0003.£d63.9c00 9 ReAd
Back-up Master
(a) 2t switch'®® 2 priority= MIElS ST} (b) priority7} 7F&F &=2 AHH|7} master switch 2182 iC},

|4
o
o

n
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stackO|A] O|H&{'Et STPE AtEE |, switch2| CHE mac A= master switch| mac EAE ALEEHL|
7+ 2hdaiS RILICE master switchOllA ZHoH7} 45, mac FAC| Mot sl =750l S412| THAO| B Cf.

0|Z48 utX|517| |8l “stack-mac persist timer 0" WZO{E AFSIH, master switch7}F down =01 SiEF mac TAE H& Al

Switch# show switch Switch# show switch

A stacko] A ‘macFAE Master®| mac F40|ch | macT A7 A0l LRSS
Switch# Role Mac Address Priority State Switch# Role Mac Address Pn.orn:y State

Member 000a. £dfd.0100 1 Re 1 Member 000a. £dfd.0100 Re
Member 000a. £dab. 0100 1 2 Member 000a. £dab. 0100
Master > 1 Ready 3><Master 000a. £d22.0100 1 Ready
Member 0003 5500 9 Read 4 Member <0003.£d63.9c00 > 9 ReAd
Back-up Master Back-up Master

(@) (b)

BWN R
Cls

Switch# show switch b

Switch# Role Mac Address Priority State

1 Member 000a.fdfd.0100 1 Re:

2  Member 000a.fdab.0100 1

3 XdJaster <000a.£d22.0100 1 Ready
4 Member 00032363900 9 —Read

Back-up Master

©

12l 6. “stack-mac persist timer 0" WHZ AL23H, Zol| LA 7|= master switch2| mac FAE JCHE A

o
e
¥
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2t 2 5tH, 2= member switchOf| AM|&I0] XtE5O 2 MHEILICE 5 S

[32] 717} ZH0| ZE2|X}7} master switchof] ME
te, master switch2 'F0{7t=S MA=|0] QUELICE St telnet, sshz 2|2 T,

Mas sixja

218 member switchZ console &S &t

m
2= QU&LICE B mac-address table 2t2|2F STP= 2t ZH|0f|M 24 %2Rl £

1742 IPZ stacko]| Z0{st 2= switchE &t2[&

ZHH| Ztofl updateS S8l syncE LELICE

132! 7. master switch0j] MIEISIM, 2= member switchof| XS 2 MEEIC} 121 8. mac table 2t2|2t STPE= 2t ZH|0|A] 24t X2|EIL|CH

37509] stacking2 EZ2I/FDDIX& source strip BHAIS AF2EHLICH = source switchZ 70| UM, ringS E3H destination
210 |7 ||

switchZ 7}A| ElL|C} destination switch0fl =&ESH original THZI2, CHA| ringS EFT source switchZ2 TAF6HH SiE Th3]

=Cl, 0|2 source strip0|2f11 FLICE THZ10] ringS 1HI SChEL| CHAEZ SH|7} 2ilst= 2XTE 7K1 A&

5. Src R
Packet off the ring 4]

219, source strip

SIX|3E £ 20]| EA|El 3750%= RPR(Resilient packet ring)x{2& destination strip 248 AFREHL|CY source switchO|A] EHH T3]

0| destination switch0l| EZ5HH, destination switchO|A T2 F|7HZ| 1, source switch|A] THZIS & BFICH= 16bit ack HIA|

X|2h HHLICE O] spatial reuse(S7 TAFE)0[2t 11 510, CHAZE JHAE O 2 QIS T E S7IRHE 74 27 ElLICt.

opies packet
- sends it to port-
ASIC

l Source
l Destination
" Packet

J2110. catalyst 3750x0|A] H|ZE|= destination strip

2|10 3750x= destination strip 7|2 &%&5104, [O2! 1112 20|, source switch@t destination switch7t S st ZR0i|=, local

i

IU4E, Ol BT 2| 3750 series= THAIO] ringS 1817 = EXIFHO| ZX SLIC.

LS AN

switching 7|52 MIZ§ILICE 0] 7|52 HI25HK| &
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svmchd Never get
forwardod to

. Source
l Destination
_ Packet

21 11. 3750x0|M M2 El= local switching

37500{| A= data AS0] LSt stacking 222t OFL|2}, Z|CH ACH7EX| powero]| CHSt stacking 7|5 & M|ZEHLICE ZHH|2| power Ol

LHA|, A HH|0|M powerE sl 7ISYLICE

(data stacking)

(power stacking)

21 12. data stacking 29t OtL|2}, power stacking = 7}=3}Ct

Z|20]| cisco2| catalyst 2960-S= flex stackO|2H= 0|2Q 2, YUE9| stack 7|52 MZ3dt USLICE tt ring topology?| OFL|2},

=
hop-by-hop topologyE AFE3HH, Z|CH 47H2] member switchE 712 4= RU&LICE stakcwise2t flex stackdi| CHSH Bl &= [X 2]1E

FHSAIHE FLIC

catalyst 3750 catalyst 2960
stack 0|2 stackwise flex-stack
Z|c member 4= felul] 4y
topology Ring Hop by bop
e 32Gbps 20Gbps

H 2. catalyst 3750, 2960 stack H|z

Juniper?| VC(Virtual chassis)

AlH| SHAO| A= cisco switch 428t OFL|2}, juniper switchE B40] £

2 QIALICE juniper?| VC(virtual chassis)=

cisco2| stackef

AR EZE 71X 20, [E 312 juniper®| EX seriesOfl M Z[Ci2 HZE 4= Q= YH|4+-E HO{FLICL
Device Z|cH oIz &H| &
EX 2200 4
EX 3300 10
EX 4200, 4300, 4500, 4550, 4600 10
EX 8200 4

FH
w
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[E 4]= ciscoQ| stackwise?} juniper®] virtual chassisE 75| H|

Cisco(stack wise) Juniper(VC)
bandwidth 32Gbps 128Gbps
Role master, member2 74 master, backup, member2 74
master Z0f| 2HAA| member S0i| CkA| master M& backupO| master 24&tS CHx|EH
master Aldate master switche| LEDO| HS LCD text0| role(master, backup) HEA|
E[ A2 FH| ot 1ot
A cable 0|12 stack cable VCP(virtual chassis port) cable
+=2|X topology ring ring

E 4. cisco stackwise®} juniper virtual chassis H|x!

juniper| VCOf| &0fat= 2t switchOlli= 1Rt ID7F 20120, 0|72 Sl 2} switche FLEEILICE VCO|| £048H 042 CH| switch
H|E backupQ 2 MESIH, LIT{X| ZH|=

=0 priorityZ} 71& =2 1CHE master2 MEst, 1 CHFE2 O 2 priority7t =2 &
LCC(line card) ©4&tS SHL|CE priority= 1~255 AFO|Q] ZS 1A 4= Qlom, 71232 128RILICE masterE ZHS switchQ| priority
Sittete g HERLICEL

£ 2552 Sttlst= 248 HESIH0, backup 2 BHE switch?| priority= 2542 = A2
MEEl master?t backup ZHH| 7H0i|= keepaliveE F=118EO0Y, 0|7dS S8l master ZH0f ZfAH A, &

L. virtual chassisOl| CiEH MRI0f| 25 #EF =M= [O8] 1313 2L Ct

Step 1. master switch A x|
-master2 BFS switchE, 7}& HA booting siA member ID 02 2| 5t 0|,

priorityS 2552 &&tEHL|Ct
Step 2. backup switch Mx|

Master (Active RE)

Backup (Backup RE)

+VCP cable2 master switch2} 2125t Z0f|, M2 S=5tH member ID 12 A
Sl Al ElL|Ct backupE BHE7| 2I3f priorityS 2542 BHetgHL|CE
Step 3. line card switch &x|
Linecard » master, backup switch@} VCP cable2 ¢1Z5t 0], 212l Z2Z5H member
ID 2E& A ElL|ch
Step 4. 37} line card switch Mx|
Linecard
- 29| step 35 HHERILICEL
2113, Virtual chassis HZE MIE! &A
se % Mz 7t

VCe= link state protocol EAE 71X|= VCCP(virtual chassis control protocol)& AF3H|A, ZF member switchE &t

0l VC topologyS [12! 14]2t 20| ZKstL|Ct

Switch-1 Switch-2 Switch-3
PFEE_’H II
11t
o U‘ === YCCP [ SAbased messages
ﬁ 1 tf :1
P | [ n <+— \Ccables and backplane

F==

(b) logical virtual chassis ring topology

(@) physical virtual chassis topology

21 14. VCCP Protocol2 0|&3l|, A2 Zt0]| discovery £ topologyE FHELIC}

January 2016 #5117 151



SAVVY & TREND

0= 01%! topologyE 0]&3H, [2] 15]2F 20| SPF(shortest path first) treeE BH= &, member switch 7H0{| shortest path
switching2 1A EILICE &t hop countZt S2&t = oad-balancing0| E|X| 22204, %2 member ID7} SAMEHLICE £ 2 VCCP

= IS-IS protocolS H&HA THEUELICE

SPF7} O SEFsH=X| [12! 1612 Edf| SFQIsHEZISL|CE TF member switch0(ge0/0/10)M|A] member switch3(ge3/0/14)

2 Z = 7hE A2 72l switch 4

L1
oy
Jo
ol
=]
|
o
=2
g
N
1=
|0
U
EH
o
il
2
.-}
>
il
Iul
3
D
3
o
®
wv
z
a
0
o
o
D
(@)
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k=1
>

member switch 2(ge2/0/47)&2 Zt = 71 B2 72|91 switch 12 AKSHH, J2l0f|= mi2tio 2 F5iE|0] Q&LI|CE

I I - PFE a’s Rooted Reachability SPF Tree

HH
KHH

Logijcal Virtual Chassis Ring Topology

b e
2115. VCCPZ 2I5}| BH=0{Zl SPF Tree 121 16. VCE= shortest path switchingS SHCt
NIC teaming(bonding)

[22117(a)12F 20| ME{0flA] 17H2] NIC 2HE AFRE! =, uplink switchOf|A] ZEONZF SHASIALE, A NICO]| ZHoH7| EhAisH, =
SAlo| FHE= ZHE0| LMLICE 0|24 siZstr| flsl, [O22) 17(b)]=t Z0] 0121 7He| Z2|%21 NICS 17H2] =2|Z{2I NIC2

2 20{AM AFR3H= NIC teaming(bonding)S AF&EL|C

() NIC teaming At © (b) NIC teaming At =

2117, NIC teaming

NIC teaming [22] 18]zt 20| 37FX| &Al0| Z=R{HLICE

X | whAL2 AFT(adapter fault tolerance)O|d, [12] 18(a)12F 20| 27H2| NIC2 S5t 1LH2| switchol] AZ=IL|CE ofl 17 NIC
2 active 9&tg 5t LFHX| NIC2 active NICH| ZHoH7} 2ASHH active 2A&HS CHA|SH= standby &HQILICEH EE = active

NICEZH AFZEl= ERIFHO| AXIZE ol X2[et 2t2(7H Hoith= FEOo| ASLIT,
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(@) AFT (b) SFT () ALB

112118, NIC teaming 7|2 37}X| Al

T Ay grale [T 18(b)]oll HEE
SFT(switch fault tolerance)0|04, AFT2}
Of X0 2t NICO| LHE switchoi| ¢4
ZEICH= AL ol loopE X5t

7| fIall STPE SEFAIZHOF LT

tomputer - Standby

J2119. SFTE A& =, loop WX|E 2fal STPE At&sHof &L |Ch

M| ey grAle Al B(adaptive load balancing) 2, [12! 18(c)]1M&! 2702 NICO| 25 £410| 7453t active/active BHAIQIL|CH Al

H BE EAIS active/active2 X2|5H= Z40] OIL|2}, M2 CHE VLANO| CHSt unicast THZ/THS active/active2 X2|5t1, LIHX|

(broadcast, multicast, S VLANO|| Cigt SATHZ0)E primary2 & 2[§H NICO| AR A XH2[EiL|Ct,

ALBE= arp requestS RIS [, primary2 MEHGH NICS| mac addressZ arp replyE HL, 2= £=A1 Ti3I2 primary NICRZ
Ot fAEl= 2X|E0| EXYEHLICE HK|2H =71 © 2 RLB(receive load balancing) 7158 ASA|7|H, teaming ®H| & load7}

X2 member?| mac TAZ arp replyS EL{A, =41 T{Z/ = load balancing0| 7Hs&L|Ct £ 112 RLBO| SXEIAI2 ciscol|

GLBP(gateway load balancing protocol)2t SAFEL|C

F7tHoz [O7 2010t 20] 2{X[ef NICZE] O|EE teaming®e 7HSEILICE O|C] AE2| ETLZ QIsl, AFT, ALB &4 =2 &
gfots SYS 7IMM, SLIERE OFL[2f a=L77HX| = active/active X2(7} ZFSSHEILICE SHX|2F ERE o 2= Z2|X 21 1EHe| switch2

ZIHEtL|Ct. SER|2t ol M St stackwise@t virtual-chassisE 0|3t 024 CHe| switchZ 1EHS]

a2
re
ny
i=l
\J
or
il
n
rir
|'0|I
N
E

switch2 QIAIE|7]0], 21 SHAIHON = ==0] LTt

0|z teamingS 6 5t2H, 215 switchof| = O|HxE M|EI0] = Q5D statictt dynamic BH4] 9| 174X|Z MEHsHOF §HLICE

= "1
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Normal

IP =10.2.31.14
MAC = 0007.e910.ce0f

Active

=5
W \S\
IP=10.2.31.14 Default GW

MAC = 0007.e910.ce0f 102011

Failure
IP=10.2.31.14

=1
MAC = 0007.e910.ce0f HSRP . : I
=
. : =
Default GW I
10.2.1.1 ﬁ

(a) HatAQ| O|THAHE teaming SE (b) ZolA|2] O|EHzH' teaming SE

HSRP

121 20. o]z gHAle| teaming

QHoj| M M S 47|X| HHAIO| teaming®| 7|52| Abztat

HEAES [
Ct O|CHE teamingO| 7t& B2 featureS MBS HOIFLICH 2 &AM ALSE|

= IP/MAC 49| 7i4=E [ 5]0i| H| m3i&LICE

s IP 744 MAC-address 7%=
AFT(adaptive fault tolerance) 174 174 AFTISFT
SFT(switch fault tolerance) 174 74 :;m
ALB(adaptive load balaincing ) 174 274 802.32d Dynamic Mode
Ok agesregation 7t " 221 21, 0f2} 7Hx] teaming iAol AziEy
E 5. NIC teaming Of|A] AF2E|= IP/MAC F24 714> H| 12, 2NIC teaming 7|=¢! (O|zHdo] 7H& 242 featureE 7}EICH

7FE D2| AR E|E= teaming software@! INTEL PROsetO|A2] NIC teaming MIEIZFES [O2! 2210 He|JMESLIC

=

intei(R) PRO, 1000 £8 Network Connection with 1/0 Acceleratisl] £ New TeamizEd x|
| He adion ¥ew  pig Detsds | Resouces | PowerManagement .
= @[5 Genew Lok | Advanced  Teamng | viaNs ' 1 e Newd
Gl ASUS-110YSKRi "
@ Corouer | Mllgle  AdmieTounng
Disk drf
& % oopoyaie | Teamgopions Specify a name for the team:
B2 DVDJCDRC © Donot team this adapler
) Floppy disk
@ B Fopoydsk € Express:Team ol pots o his dapter
& & Human Inte
1) IDE ATAJA © Neamwihobersdspied — (ANS) =
55 Keyboards [N 10 48 characters. Team names must be unique within the
-7 Mice and ot Hoalloon: Srateny
g g |1 e = e |
Py
M9 rtekR | Team wih oher sdepters | 0|2 st
5 Ports (COV | Aows youto group two o eiht adepter ports together for =] (b) teaming IS 2e
4 Processors. increased bandwidth andior faut tolerar
€@ SCSTandR | Fre mown information. < tha ANS Taamine Cusrvisws
m\
(a) teaming &3} 57| e
Adaplive Load Balancing
Static Link Aggregation
IEEE 802.3ad Dynanic Link Agaregation
Switch Faul Tolerance

Select the adapters to include in this team:

EinteiR) i
[ IntelfR) PRO/1000 EB Network Connection with /0 Acceleration

Advanced Networking Services (ANS) Team fl
Types

Adapter Fault Tolerance

4l 1 2 o Adsptive Load Balancing
n =

. 3ad mic

| Toe ot shove theaopters tht e avedble o Advanced 2]

(c) teaming0i| 3718t NIC MEH

(d) teaming gl M

12

= - Metwork adapters
L
-8 TEAM ; Teatti#D - Intel{R) PRO/1000 EB Metwork Connection with I/O Acceleration
i "8 TEAM : Team #0 - Intel(R) PRO/1000 EE Metwork Connection with 1/0 Acceleration #2
- Ports (COM & LPT)

@SN 2z =

121 22. teaming software(Intel PROset)0|A{2] NIC teaming MIE!
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Otso=2 HO|= teamings 171K 2M|™S 71EILICE [O2! 23(a)12F 20| switchQ| uplinkol] 207} EHAie|mH EA
AMSHLICE MEHO]| ZIX o2 A E link2| downO] OF o

| failover= EdlistX| 47| WZULICE 0|20l CHEH sHZ=
O=F [22] 23(b)]=t Z0| uplinkdi| A Zfol7} EHl5HH down linke XFS2 2 down A|Z|= “trunk failover” 7|&0| S&5

=
SEBIRELIC

N downlink

\ownlmk downlink downlink

(a) teaming2| 2|

(b) trunk failover

21 23. trunk failoverE £l teaming?| 3HA|E 228 4 QI&LICH

ME{O|A AF2BH= NIC2 O E=0f| Z&H=l NIC(on-board NIC)Z} &H& &£20f| A&t “SF

=1 O

I
n
1
oz
=
A

0
HU
i
lj

4

£0

o>

i

ul

o

N

A

A

£ YAS}0] TeamingS 51, 7H840| EFELILE OIS S0 H= ZE(Quad Port)2| &8 NICRICZ Teamings s M, & &
20| 1EO0| LtH EAI £=H0| ZHAEIX|2F on-board NICTF 2F& NICS &H7H| teamingS 51, ZH0Hoi| CiSH Qgke F|AS} & 4= Q)
SLICL

Ot AJZtofl:=

access, distribution layer®l|M X}= AF2E|= 7|0l CHSHA MHEEHCHM, CF2 AJlZHf|= 8|AFe] core/distribution
layerOflM =2 AFRE|= AQIX| 7Has} 7|29 VPC, VSSE KIM|s| M= S SIUALICE &5
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