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Innehall

o Lager 3och 5
» VPN
» NAT

» Overvakning
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Bakgrund

Figur: Syftet med ett WAN
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Figur: WAN [1]
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WAN Switching

Switching Concepts

Typer av WAN switching

o kretskopplat (Circuit Switched),
o Paketférmedlat (Packet Switched),

Forbindelselst (Connectionless)
Forbindelseorienterat (Connection-oriented)

Virtuellt kretskopplat (Virtual Circuit Switched)
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Circuit Switched

Switching Concepts

@ Uppfanns av en
begravningsentrependren Almon J—
Strowger i Missouri, pa grund
utav en javig telefon operator.

@ En krets upprattas innan n&gon
data kan bdrja skickas.

o Enbart
vagutbredningsfordrojning N
(propagation delay). | princip \
aldrig 'trafikstockning’.

o ) Figur: Kretskopplat natverk
@ Ramar levereras nast intill aldrig

i oodning.
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Circuit Switched Il

Switching Concepts

@ Ingen adressering p& varje ram o B
behOVS “/ ‘
@ Det kan ske stockning vid = &4
upprattelsefasen. -
A
o Garanterad tjanst, men oftast ‘ 53
sloseri med resurser. N Y

\
L

o Lag feltolerans jamnfort med —
paketférmed|at.

Figur: Kretskopplat natverk
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Forbindelseldst
Paketférmedlat

Forbindelselost: i N
e Data delas upp i paket. '
@ Routas dver ett delat natverk.

e Varje switch/router utvirderas
vart ett paket ska skickas
beroende p& adress.

@ Begrinsning p& paketstorlek for
att forsidkra sig om att ingen

kan évernyttja en link Figur: Paketférmedlat forbindelseldst

natverk.
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Forbindelselost |1
Paketférmed|at

Forbindelselost:
@ Ingen dedikerad bandbredd.
e Koférdrojning och
paketstockning kan uppsta.

@ Ingen garanterad prestanda.
Lagt sléseri med resurser.

o Mer feltolerant an kretskopplade

nat. Figur: Paketformedlat forbindelselost
natverk.
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Forbindelseorienterat
Paketférmedlat

Forbindelseorienterat:

o Data delas upp i paket.

@ Routas over ett delat natverk.

@ En virtuell krets skapas och
samtliga paket skickas over
denna krets.

@ Varje paket markeras med en
unik identifierare.
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Typer av virtuell kretskoppling.

Permanent Virtual Circuit (PVC)
@ En virtuell krets upprattas permanent.
@ Mindre tid och bandbredd forbrukas pa att uppratta kretsar.

@ Lianken ar konstant tillganglig.

Switched Virtual Circuit (SVC)
o Upprattar krets vid behov.

@ Avslutas nar dverforingen ar klar.

@ Tre faser ar involveras:

Uppratta en krets.
Overfor data.
Avsluta kretsen.

@ Inget behov att uppratthalla en konstant krets.
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WAN-Iankar

WAN-tekniker

[ Dedicated ] Switched Internet ]
Leased Circuit- Packet- Broadband
Lines Switched Switched VPN
T1/E1 PSTN Metro DSL
T3E3 ISDN Ethernet
MPLS

Frame Relay
ATM

Figur: [1].
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WAN-lankar Il

WAN-tekniker

*atelme

Telephone Line
Telephone
b

L I8P
Coaxial Cable

Satellite
Modem

Wireless

Leased Line

Figur: [1].
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WAN-tekniker

Svartfiber eller kopta dedikerade lankar

The

ndard

stal
in the U.S.

New York Office

Service Provider
Netwark

London Office

Figur: [1].
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Modem 6ver telefonnitet (dialup)
WAN-tekniker

Figur: [1].
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ISDN

WAN-tekniker

Sample ISDN Topology

ISDN Terminal Adapter
(TA)

ISDN BRI

Bikbls

Bikbis

238(T1)or
1ddkols

ISDN PRI
A8 E1)
16kbls

s | T 154 MES
each o
o

E12048 Mbls
B

Figur: [1].

Includes Sync)
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Frame-Relay
WAN-tekniker

Branch Office

Corporate Head
Office

Figur: [1].
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ATM
WAN-tekniker

ATM
Service Provider Network ATM Switch

(OO7 O ORNOT)

WAN

IP TV Broadcast Server

.
Web Server

Corporate Head Branch Office
Office ¥

-8 6

Email

Figur: [1].
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Ethernet WAN
WAN-tekniker
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BEranch Office

(Main St.)

Internat
Service Provider

Metro Ethernet
Head Office
(Downtown)

Branch Office
(Suburb)

Figur: [1].
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MPLS

WAN-tekniker

MPLS Cloud

Frame Relay

Metro
Ethernet

Figur: [1].
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WAN-tekniker

VSAT (Very Small Aperture Terminal)

Sample VSAT Topology
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DSL

WAN-tekniker

Company Head
Office
Teleworker
WAN Service Provider
DSL Service ntemet
Ethemet Provider
Router DSL hodem
DSLAM
Point of Presence
(PQP)

Figur: [1].
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Cable

WAN-tekniker

Company Head
Office
Teleworker

WAN Service Provider

Cable

Service
Router

Internet
Provider
Cable Modem

Cable
Headend

Figur: [1].
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Wireless

WAN-tekniker

Home Local Area Netwark
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Sample Wireless Topology

ISP Network

I WilAX 80216 Transmitter

Internet Backbone

; 3))))“}

Non-Line-of-Sight Transmission

Figur: [1].
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3G/4G

WAN-tekniker
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VPN

WAN-tekniker

Company Head Office

VPN Tunnel

VPN Tunnel

Branch B
Figur: [1].
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Vilja teknik
WAN-tekniker
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Should the WAN use a private or public infrastructure?
For a private WAN, should it be dedicated or switched?
For a public WAN, what type of VPN access is required?
Which connection options are available locally?

What is the cost of the available connection options?

Figur: [1].
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