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Category
TIA/EIA568.2-D

: 100m
_ Category | |
Cath 100MHz 100 Mbit/s
Cat 5e 125MHz 1000 Mbit/s
Cat 6 250MHz 1000 Mbit/s
10 Ghit/s (55m)
Cat 6a 500MHz 10 Gbit/s

Cat 7 600MHz 10 Ghit/s
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Category




UTP vs. STP

" Unshielded Twisted Pair( UTP )
g Shielded Twisted Pair(STP)

» Preventing Electromagnetic Interference (EMI)

v

-

Ag‘_ STP Cable

sy







e
( )

10BASET
100BASETX

1000BASET

IEEE 802.3 10 Mbit/s
IEEE 802.3u 100 Mbit/s

IEEE 802.3ab 1000 Mbit/s

1000BASETX TIA/EIA 854 1000 Mbit/s

10GBASET

gy 0O TO

IEEE 802.3an 10 Gbit/s

2 pairs

2 pairs
(1&2,3&6)

4 pairs
4 pairs
4 pairs

Cat3
Catb

Cat 5e
Cat6

Cat 6 (55m)
Cat 6a/7 (100m)

me a n-pairdame st ed

10



1000BASET vs. 1000BASH X

y 1000BASET (Popular)

» 4-pair UTP cable

» full-duplex

Y

Hybrid

N
I3
o
<
o

°
w

t

N
I3
(@]
Z
o

]
w

Hybrid

1

Hybrid

250 Mbps

v

Hybrid

250 Mbps

4

1000Base-T topology
N
/ \
/125 Mbps 3 j
/== T | 250 Mbps
/ o
/ \ —>>—>
/ \
!/ \
\ «—< : l«—
| 125Mbps | I
S| 250 Mbps
| | a
| | 4)}—}
|
"
| 125Mbps | o ‘_<}‘_
< P<><><>d"> | 250 Mbps
\ I a '
\ /
\ /
\ /
\ 125 Mbps | <—<}<—
\ Ps / ox
<><\><><;§<> S | 250 Mbps
(ol

; 1000BASETX ( )

» two pairs send
» two palirs receives

1000 Mb/s

e NS
I

500 MM/s

500 My/:

11

_ 500 mb/e
| 500 b
S00Mb/s |
500 Mb/s




©5

12345678 12345678

(Straight Cable)90%) BITTIITIR e S

T568A0r T568B(90%)

(Crossover Cable) (10/100M)
T568A T568B

DCE (Data CircuiHerminating Equipment): Hup Switch
DTE (Data Terminal Equipment): RoutePC

Crossover : , Straight:
| Hub/Switch | Router | PC___
Hub/Switch Crossover Straight Straight
Router Straight Crossover Crossover

PC Straight Crossover Crossover

12



Straight/Patch Cable
vs CossoverCable

https://community.fs.com/blog/patch-cable-vs-crossover-cable.html
13



RJ-45 Color Code

T-568B Standard

T-568A Standard

12345678 12345678
Lrll T1
RJ-45
Male Plug | L
Ethernet
10BASE.T EIATIA 5684 EIATIA 2080 or
100 BASE TX

Transmit +

White with green

Wi'hite with orange

stripe ar solid orange

Transmit -
e with green
stripe
[EA, Blue with white stripe | Blue with white stripe
or solid blue or solid blue
P4, Wi'hite with blue stripe Wi'hite with blue
stripe

Green with white
stripe ar solid

AR,

White with brown
strip or solid brown

White with brown
strip or solid brawn

AR,

Browen with white
stripe or salid brown.

Brown with white

stripe or solid brawn.

Connector A

T568B

14

Pin1
Pin 2
Pin 3
Pin4
Pin 5
Pin 6
Pin7
Pin8

10/100Mbps Crossover

Crossover Cable Wiring Scheme

Connector B
Pin1l
Pin 2
Pin 3
Pin4
Pin 5
Pin 6

Pin7

Pin 8

TS568A



1000Mbps Crossover

TIA/EIA S568A Crossed Wiring

0 N N E&ON -

2 NN e W N -

TIA/EIA 568B Crossed Wiring

D N O AW N -

O N N AW N -

15



Hub 10/100 Mbps

Crossover

g Uplink Port ( Crossover) Straight
Cable Switch/Hub

.l v

NORMAL\CASCADE




y

(Rollover Cable)

568A 568B

ConsolePort

17



Layerl Coppetbased

100



Layerl
Opticatbased



Optical Spectrum

y Wavelength in the InfraRed( )
» 850 nm over Multi mode fiber
» 1310 nm over Single mode fiber
» 1550 nm over Single mode fiber
» 1625 nm over Single mode fiber

s
Ekaied [0

850 nm 1310 nm 1550 nm 1625 nm

i

y High Frequency High Data Rate

20



Optical Bands

Attenuation (dB/km)

1st

800

Water Peak

2nd 3rd
Window

Operating
“Bands”

900 1000 1100 1200 1300 1400 1500 1600

1700

<: <: <: <:

Oband: 1260 - 1360 nm
Sband: 1460 - 1530 nm
Cbhand: 1530 - 1565 nm
Ll-band: 1565 -1625 nm

21




Fiber Geometry and Dimensions

g An optical fiber is comprised of three sections
» The core carries the light signals

» The refractive index( ) difference between core &
cladding confines the light to the core Cladding
» The coating protects the glass ¢°re 125 microns
9 microns

————t

I Cladding
Bufferfﬂnating""’ﬂf

Single Mode Fiber

Coating
29 250 microns



eflection

Cladding

Acceptance
cone

Cladding




Multi Mode Fiber

- Core/Cladding| 100Mbps 1Gbps 10Gbps -

OM1( 62.5/125um 275m
OM2( ) 50/125um 2km 550m 82m
OM3 50/125um 550m 300m
OM4 50/125um 550m 400m
OM5 50/125um 550m 400m
W

OM2 Fiber , Orange Outer Sheath ’:;\: ‘&.
, . — vl ) | n,! 3
OM1
OM?2 OM3 JEAiEkiR OM4 JEHEKIR OM5 JEAIEKiR
HENTS 205 &2 BENTS 220 &2 BENTS 315 &2

https://www.linkomm.comiw/collections/fiberpatchcord



Single Mode Fiber (SMF)

OS1 ( 9/125um 1 dB/km
OS2 9/125um 0.4 dB/km
» 5km ~ 80km /
TP G55 .
» IEC 607932-50 05 KA

#ENTS 210 #2

25



24/48/96




__Tpe | |

100BaseFX

1000Base-SX

1000Base-LX
(LH)

1000Base-EX
1000Base-ZX
10GBaseSR
10GBaselLR
10GBaseER
10GBaseZR

100Mbps

1000Mbps
1000Mbps

1000Mbps
1000Mbps
10 Gbps
10 Gbps
10 Gbps
10 Gbps

X : 100Mbps/1 Gbps R

802.3u

802.3z
802.3z

N/A
N/A
802.3ae
802.3ae
802.3ae
N/A

27

Multi Mode

(Single Mode)

Multi Mode

Multi Mode
Single Mode

Single Mode
Single Mode
Multi Mode

Single Mode
Single Mode
Single Mode

850nm

(1310nm)

850nm
1310nm

1310nm
1550nm
850nm

1310nm
1550nm
1550nm

: 10 Gbps

2km
(20km)

550m

550m
5km

40km
70km
300m
10km
40km
80km



100Gbps

Type Connector | Transceiver
X Lanes

100GBASESR10 10Gbps 802.3ba- MPO/MTP OM3:100m
1st Gen x 10 2010 (MPG24) OM4:150m
100GBASESR4 25Gbps 802.3bm- MPO/MTP QSFP28 OM3:70m
2nd Gen X4 2015 (MPQG12) OM4:100m
100GBASESR2 50Gbps 802.3cd- MPO QSFP28 OM3:70m
3rd Gen X 2 2018 (MPG8) OM4:100m
100GBASESR1 100Gbps 802.3db- LC QSFP28 OM3:60m
4th Gen x1 2022 OM4:100m

https://en.wikipedia.org/wiki/100_Gigabit_Ethernet

28



Connector

y FC(Ferrule Connector)

y ST(Straight Tip Connector)
y SC(Snapn Connector) ( )
y LC(Little Connector/Local Connector)

y MPO(Multi-Fiber Push On)/MTP(Multiber
Pull Off)

» MPQ8, MPQO12, MPQ24
»  MTP: Improved version of MPO

https://en.wikipedia.org/wiki/Optical _fiber connector
29



Connector

ST Connector

30



Connector
MPO/MTP

8 Fibers 12 Fibers 24 Fibers
MPO/MTP Connector MPO/MTP Connector MPO/MTP Connector

P ————————— — |
Lane assignments for 100GBASE-SR4, 12-fiber MPO/MTP Lane assignments for 100GBASE-SR10, 24-fiber MPO/MTP

31



Connector
MPO/MTP

Female MPO Connector Male MPO Connector

WDOWn




LC + LC
SC+ SC

LC + SC
ST + LC

33



Fiber Patch Panels
/

y FC(Ferrule Connector) y ST(Straight Tip
Connector)

34



Fiber Patch Panels
/ /

y SC(Snagn Connector) y LC (Little Connector)

I —

35




Optics Type/Transceiver Module

Transceiver Module
GBIC(Gigabit Interface Converter): 1Gbps SGC RJ45
SFP(Small Form Pluggable) ): 1GbgMINIGBIC) LG RJ45

SFP+: 10 Gbps
SFP28: 25 Gbps

QSFP(Quad Small Foractor Pluggable): 4Gbps LC
(4xSFP) MPO/MTP
QSFP+: 40 Gbps

QSFP28: 100 Gbps

XFP10 Gbps( ) LC

CFP(C FordAmctor Pluggable) MPO/MTP
CFP2/CFP4/CFP8

36



Optics Type/Transcelver

XFP-10GB-SR
10GBASE-SRISW
850NM LASER MMF
CLASS 1 LASER PRODUCT

WARRANTY VOID IF REMOVED

XFP

SFP-10G-SR-C
SFP+ 10G 850nm 200m
21CFR{J) Class 1.
LTIy
SIN: 3151512119



XFP vs. SFP+

/ Com—\ ol
{210 gLLIS
i} —

Optical Type SFP+

IEE802.3ae; SFF

Standard IEE802.3ae; XFP MSA 8431: SFF8432

Publish Time 2002 2006

Size Bigger Smaller
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QSFP to 4 x SFP

40



Connector of QSFP

v. \V

QSFP+ MTP/MPO :

QSFP-40G85-TM-xx )SFP-40GUNIV-xx QSFP-40G-LR4-xx
SFP-40G85-4M-xx QSFP-40G-LRL4A-xx QSFP-40GE-ER4-xx

QSFP-40G-PLRLA-xx R— SFP-40G-IR4-xx  QSFP-40G-ER4-xx

QSFP-40G-PIR4-xx QSFP-40GE-LR4-xx

QSFP-40G-PLR4-xx

QSFP+ LC:

41



Optics Type/Transcelver
GBIC

B 1000Base-LX
» 1G/1310nm:

- 1000Base-SX
» 1G/850nm:

JS-SGR-131263-10

1.25G GBIC LX SM
Class 1 Laser 1310nm FP |




Optics Type/Transcelver
SFPSFP+

s see €1 1000Base-SX (SFP)
» 1G/850nm :

Ty @ -
“ossmw.. € 1000Base-LX (SFP)

1000Base-LX 1310nm 10km SMF oom FE
R0 CECCECC CHTACE TORE t @

e > 1G/1310nm:

8 o8 Jumbo- Sunmsss::s:nn(‘ggom ;; 10GBaseSR (SFP+)
RN CLALT L RN T Q s
—— 10G/850nm:

-M_ -Sun , ST+ :LR(C) C 1 1OG Base'LR (SFP+)

P+-LR 1310nm 10km FC

|||||||||||||||||||||u|||||||1|L!|.| @ . 10G/1310nm:
'J"“_]_' 34y 11000Base-T (SFP)

1000Base-T SFP,100M Q
AL R I® cCopper,Category 5 | b 1G/UTP

A —— A e




Optics Type/Transcelver
SFPSFP+

Cisco Sysews  1000BASE-SX Wi 1000Base-SX (SFP)

30-1301-01 850 nm
SIN: P4801XL 03-34

i C e e J . 1G/850nm :
g 10GBaselR (SFP+)
- » 10G/1310nm:

S e BRI 10GBase(E)LR (SFP+)
et |, 10G/1310nm (40km)

44



100 Gbps
CFP/QSFP28

CRP QSFP28

10 x 10G lanes 4 x 25G lanes
(10Tx 10RXx) (4Tx 4RX)

45




CFP Family

46




Transcelver

/

_ 1000BASE-SX
o -
1Gbps 185 HRE 40

UACT-DM-MM-1G-0-2
1Ghps 2EHHBHEAE—RETH

%ﬁiﬁggfi%$ﬂ§§%§ o,
TWD 599
SINMEREER 21 Twhr 29
— 10GBASE-SR
10 Gbps S1E 8 T X HiM S44E 50

LLACC-ORA AR - 105 -0-2

2 SEE T RERREA - s
W - W
V TWD 1,199 ﬁﬁ,

SNERSESR 21 TWD 57

1000BASE-LX
1Ghbps EmERAHKE
UACC-OM-SM-1G-5-2

1Ghps BEmEEc@EHAE—FE
THlredas  olERIE D =By
PEEEMIE HEEE 1.25 Ghps BY{EE)
WE -

TWD 799

SINENSER S TWD 35

10GBASE-LR

10 Gbps & HEE A
UACC-OM-Sh-10G-0-2

10 Ghps BEAE@EEE—FET
FoEgTEE AR 0 OlTE&E 10 BRIk
B EEE 10 Ghps B {EEEE

E o

TWD 2,299
SNBEHUEEH 3 TWD 135

https://tw.store.ui.com/collections/unifi-accessories



/

y Multi-Mode vs. SingleMode
b . SingleMode( )
: .
» Transceiver . Multi-Mode( )
. SingleMode

y Connector
» LC(Little Connector)
» MPO/MTP

48



y o
» TXA RX
» RXA Tx
y CrossoverCable

8| 7S Iumbo-Sun S-SR %CG '
| III||l1|!||l||||l|ll||||l|||||||| @

l‘JUMbo Sun SPP SR(C) ce"
l IIIIII1|;||u||||||||||||u|||||| @

49



Patch Cord

A-to-A Fiber Patch Cable
Straight

s — [ =

A-10-B Fiber Patch Cable

Crossover (90%)

‘el - —f =5

50



Patch Cord

A-A Duplex Patch Cord

Straight

= m———

A-B Duplex Patch Cord

Crossover

o X




y A<>A B<>B Al<>A2 Bl<->B2:

|
B
i F

52




Patch Panel

y Mapping the Same Number

53



Fiber Polarity

Patch Panel
» RXA RX
p ITXA TX

Crossover y
BISVEN RX {IE] ! ‘ A ] —
A HPE": “ : M 2 —4— ¢
Port Down
Crossover ‘:
Device IR%SE" = - ‘ A 1 —
B BE&"= : : T 2 —d

54



Fiber Polarity

» RXA TX
» ITXA RX
Crossover 1
BIVIl=l RX [T I : I ] —
A Tx & ) : M 0 —t—m A

Port Up

55



T

"
12

e oW =

PULL

10
1
12

PULL

Side A: 1
|
Side B: 2

2
I
1

34
I
4 3

([0

SideA: 1 2
|
2

Side B: 1

PULL

Side A: 1

Type A

(Straight Through)

Type B

(Cross)
2 345678910112
I T I O O T I I
SideB: 12 M1W0S 87654 3 21

Type C

(Cross Pair)

1Nd

Tind

Tnd

1z
o

kW oBoE

b <k =)

1
2
3

B—
—
S




Layerl
WI-FI



(ORF R )

Dipole Patch

| o




el -~ -
Radio \ / \ Visible / X-Ray

Ultra-

Long Radio Waves

violet

1 10 100 1 10 100 1 10 100 1 10 100 1 10 100 1 10
MHz GHz THz PHz EHz

Audio Wireless networks use RF signals creating

Ultra- electromagnetic waves.
sonic

10 100 1 10 100
Hz kHz

Mechanical Waves




Wi-Fi

Generation |EEE Mbps GHz
Wi-Fi 7 802.11be | (2024) |1376 4612Q 2.4/5/6
WrloS | go211ax | 2020 | 574 9608 5.
Wi-Fi 5 802.11ac 2014 433 6933 5
Wi-Fi4 802.11n 2008 72 600 2.4/5
Wi-Fi 3 802.11g 2003 6 54 2.4
Wi-Fi 2 802.11a 1999 6 54 5
Wi-Fil 802.11b 1999 1 11 2.4
Wi-Fi 0 802.11 1997 1 2 2.4

60




Wi-Fi4 Wi-Fi5 Wi-Fi6

80Z.11n

802.112/b/g (Legacy)

g02.11a/h--1899

802.112ax (Wi-Fi 6)

Year Ratified 507 115--2003 2009 2013 Draft (Last time this table was updated in early June 2020 Draft was pending final ratification by IEEE).

Frequency band gg%ﬂ&;?ﬂﬁm 24 GHz, 5 GHz |5 GHz 2.4 GHz, 5 GHz

Spatial Streams M4, 4 & &

o 802 11b--DS55 2. 0..q q

Uil i gl 802.11a/g--OF DM CIFDl ClFt OFDMA (Orthogonal Frequency Division Multiple Access)

45300—Wave 1
g802.11b--11 1300—vWave 1 } '
Data rates (Mbps) 802.11afg-54 Up to 600 6930 \Wave 2 (4 Spatial Streams with 160 MHz channels or

g Spatial Streams with 80MHZ channels)
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Wi-Fi
New Features
y 802.11n
» MRC(Max Ratio Combine)

» Beamforming
» Spatial Multiplexing

y 802.11ac
» MUMIMO (Downlink only)

§ 802.11ax
» Uplink MUMIMO

» OFDMA(Orthogonal Freqguency Division Multiple
Access )

62



802.11n
MRC(Max Ratio Combine)

Frame non-802.11n AP
Bl Y

Wall 802.11n
Station
Wall
Frame
Frame
= Y .
—
B
Frame 802.11n
Station
Wall

Combines energies on receiver

side using multiple antennas.
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802.11ac
Beamforming

Erame Wall
Frame
Frame
wail Station

Separates energies on transmitter

side using multiple antennas.

64



802.11n
Spatial Multiplexing

§

Data Stream

I
al Lo




802.11ac
MU (Multiple UseMIMO

User 1

b {
Q..

User 3

Multiple antennas transmit multiple
frames to different clients.

66 For Download Only



802.11ax

y Uplink MUMIMO
» 802.11ac Download
» 802.11ax Upload/Download

67



802.11ax
OFDMA(Orthogonal Freguency Division
Multiple Access )

802.11ac | without OFDMA

802.11ax | OFDMA

G 10 HI- 10
0—0' W—0' ©W—o0

L[| ( !

; https://www;-tp-;lihk.com/tw/blog/245/



802.11ax
OFDMA(Orthogonal Freguency Division
Multinle Access )

802.11ac vs. 802.11ax: Fixed Overhead vs. Efficient Payload Delivery

OFDM OFDMA
WLAN Packet

Subcarriers

Channel

=y Resource
™ Width T

Unit

a User 0 (Web Page) B usero
- User 1
m m User 1 (Streaming) | User 2
Source: Qualcomm
Qorvo E Be User 2 (WeChat/Instagram) _ ©2017 Qorvo, Inc.

LSS ES - (2 OFDMA S EE—REH R EESHEY) - TEHEE - Source : Qorvo / Qualcomm
https.//www.wpgdadatong.com/tw/blog/detail/40617



2.4G

PRI IR RN
(7R

6 7
\

2.402 GHz 2.483 GHz

BRI TR



5G

802.11ac Channel Allocation (N America)

recoonan | IECIEINN ICENN o 2- e I

200 mW (23dBm)** 200 mW (23dBm) 200 mW (23 dBm) Wi 900 mW (29 dBm)
. eatner X 4

Radar

.

Wi-Fi Channel #
Channel Width
go2.11a 20 MHz

80211n 40 MHz

© 2013 SecurityUncorked.com

go2.11ac 80 MHz

160 MHz

Frequency 5250 5330 5835
MHz MHz MHz MHz MHz MHz

*Channels 116-144 used for Doppler radar. Channel 132-144 not yet available in USA
**Allowed Power for UNII-1 band increased by FCC from 40 mW to 200 mW in 2014

https://www.engeniustech.com/go-guide-channel-transmit-power-wi-fi-

networks-2/
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THIN AP vs. FAT AP

FAT AP
(No Controller) THIN/AP

THIN AP

THIN AP
(G5 iﬁ y ‘i

33
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Roaming

Cisco Wireless
LAN Controller

t1

SSID: t2 SSID: 13
Sales = Sales i
— ———

- |niracontroller Roaming —p

» L2 Intercontroller Roaming

» L3 Intercontroller Roaming

73

Cisco Wireless
LAN Controller

SSID:
Sales

Layer 2 Roaming
(same VLAN)

Layer 3 Roaming

(across VLANS)



Mesh

y RAP: Root AP (Wired )
sy MAP: Mesh AP (Newired)

WIEESS
Mesh

"

Mesh
Controller



TANet

sy TANetRoaming
TANet

TANetRoaming

g eduroam

EARB02.1X

75



Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:
Auth:

TANetRoaming

Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login
Login

[0932363049%@1tw/ 3 S] (from client hccvs port © cl
[0975522750@itw/IS] (from client cvut port 0 cli 40
[ ceduroam.ntnu.edu.tw/<via Auth-Type = Accept>] (fr
(I eeduroam.sinica.edu.tw/<via Auth-Type = Accept>] (
[OSDI0903359@1TW/ e | (Trom CLl1ent chna port o c(1 D
[0976423308@1tw/1 ] (from client tp port 0 cli 04-C
[0978239845@1tw/ Lo S]] (from client ccivs port
[0978708542@1tw/ | CHENEEEER:2] (from client ccivs port © C
[0975636482@1tw/sIR] (from client ccivs port 9 cli
[0903413155@1tw/a O] (from client ccivs port 13
[0980897684@1tw/mnNS] (from client ccivs port 2 cl
[0989245966@1tw/qINC] (from client ccivs port 8 cli1
[0905128061@1tw/a 3] (from client ccivs port 4 cli §
[0975395252@1tw/Q RO ] (from client ccivs port S cl
[0965493024@1tw/ 2] (from client ccivs port 6 cli
[097562223%@1tw/qwilR-0S] (from client ccivs port
[0968322341@1tw/aO ] (from client ccivs port 11
[0920308817@1tw/El 7] (from client tp port © cli D4-




TANetRoaming

- 96 o
(TANet) eduroam
TANetRoaming Rt
et TANetRoaming :
| 111 100% |
: 0 |
TANetRoaming R R EEE R ]-';"-2---------------]1(-)9-/9-_ ----------- :
| eduroam TANetRoaming |
i eduroam TANetRoaming |
; SRS TS R o V] (eF:1] ) e
; eduroam /
eduroam
eduroam eduroam

L

ISAC eduroam

L



Wireless LAN Controller

78




Layer2
Switch

Forwarding Packets

( )



Switch vs. Hub

; SWitCh MAC addr Table

R1G_3750#sh mac address-table

S 't l ] Mac Address Table
bt 1 c Vlan Mac Address Type Ports

0007.1d11.0d2c DYNAMIC Gi2/0/4
000b. ab88.btbe DYNAMIC Gi12/0/24
000e.2300.3£d7 DYNAMIC Gi2/0/14
000e.2306.0a97 DYNAMIC Gi2/0/14
0011.140d.c7£7 DYNAMIC Gi12/0/24
. .c5 DYNAMIC Gi2/0/24
0017.42c9.ee5a DYNAMIC Gi2/0/5
0017.4f13.ee7b DYNAMIC Gi2/0/15
0017.4f14.dc68 DYNAMIC Gi2/0/15
0019.067a.c002 DYNAMIC Gi2/0/2
0019.067a.c040 DYNAMIC Gi2/0/2
0019.067a.ct02 DYNAMIC Gi12/0/3

y Hub Hllb no MAC addr Table

,_.,_.,_.,_.,_,,_.,_.,_.,_.,_.,_.,_,
=
=
—
—_
—
.
—_
—_
)
_r
)
=]

FEEE L

1

g Ref http://www.tiber-optic-solutions.com/buy-ethernetswitch-hub.html
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VS. Switch

¥ Switch y Switch

y y

y Plug & Play » CLI or Web

Spanningtree
» VLANS Trunk
SNMP

©

=

81



SpanningTree
Loop

y Loop Casel

= — B B

; LOOp CaSGZ Loop Block

g




VLAN & Trunk

W Switch | 7497 Switch | 75497 Switch

switch 2F Il Switch 2F E Switch 2F

an 20 Vian 1 lan 20
: Trunk

lan 20 Vlan 1 lan 20

switch 1F [ Switch 1F E
: Switch 1F

Switch 1F
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SNMP Protocol

» V1. 32bit counters
» V2C: 64Dbit counters, getbulk, inform
b V3.

y UDP port:

b 161:
» 162: SNMPTrap
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y

Eitz per Second

SNMP

MRTG

6 8 10 12 14 16 18 20 22 0

2 4

6 &

10 12 14

i

percent

W CFU Usage

Cacti o

- CPY Usage

Tue 06200

Toe 0200
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Layer3

Router
Routing

( )



Routing

m

XXX X YYYY RouterA GO0O/1 RouterB GO0/1
XX XX Y.Y.Y.Y

F}; 0/1 0/1 F}; 0/2 0/1 F};

Router A Router B Router C

m

XXX X YYYY RouterB GO0/2 RouterC G0/1
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Routing & Switching

126 .209 210222 221 254
140.112.3. 140 112.0. 140 112.0 140.112.153.
@ —> % —> % —>%
2 5 \
Po{‘l\ Router A Router B Router C
. _|:|_ ]
1 —D— : il _:l_ &
12 m
PC x PC PC x RouterA.126
3 m
PC x RouterA.209 RouterB.210
m
PC x RouterB.222 RouterC.221

m

S 6 PC X RouterC.254 PCy
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Core Layer

FHRP, HSRP, VRRP
Spanning Tree
Policy Management

Distribution Layer

Single active uplink per
VLAN (PVST), L2
reconvergence,
excessive BPDUs

Access Layer

Dual-Homed Servers to
single switch, Single
active uplink per VLAN
(PVST), L2 reconvergence




Vertical vs. Horizontal Slot

Vertical Slot Horizontal Slot
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