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Natverk

Natverk

Vad ar Natverk for dig?
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Anvandningsomrade

@ Anvands for kommunikation
@ Anvinds for utbildning.
@ Anvinds for arbete.

@ Anvands for noje.
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Natverk genom tiden

"Fixed" Computing

Mobility/BYOD Internet of Things Internet of
(You go to the (The device goes (Age of Devices) Everything
device) with you) (People, Process,
Data, Things)
50B things
Doubles every (?) ing
years
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Figur: Datornatverkens evolution[2]
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Internetanvandning
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Typer av natverk

@ LAN - Local Area Network
@ MAN - Metropolitan Area Network
o WAN — Wide Area Network
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Typer av natverk |l

Small Home Networks

Small Office/Home Office
Networks

Lennart Franked (MIUN IKS)

Medium to Large Networks

World Wide Networks
Figur: Bendmningar av storlek[2]
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Typer av natverk Ill

Intranat

Latin — Intra, inom.
Ett sammankopplat natverk inom en organisation.

Internet

Latin — Inter, emellan.
Ett natverk emellan natverk.

Extranet
Utokat intrandt, dar ett externt natverk kopplats in.
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lllustrerad forklaring - Intra-, Extra-, Internet

The Internet
The World

Extranet
Suppliers, Customers, Collaborators

Intranet
Company Only

r: Bendmningar av storlek[2]
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Server — Klient

Server
Tillhandahéller en tjanst.

Serverapplikation

Tillhandahaller en eller flera specifik(a) tjanst(er)
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Server — Klient Il

Klient

Anviander en tillhandahallen tjanst.

Klientapplikation

Anviénder en eller flera specifik(a) tjanst(er)
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Server — Klient Il

Email Client

Email Server

Roll aver the different client and server services for a brief description.
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Figur: Server — klient milj6[2]

m]

Natverksteknik A - Introduktion till Natverk

=

File Server



Peer-to-Peer

Peer-to-Peer

Varje enhet agerar b&de server och klient.
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Peer-to-Peer |

Fordelar enligt Cisco [2]
@ Enkel uppsattning.
o l&g komplexitet.
o L&g kostnad, inget behov av dedikerade enheter.
o Ypperligt for enklare uppgifter.

Lennart Franked (MIUN IKS) Natverksteknik A - Introduktion till Natverk 2014-09-05 14 / 39



Peer-to-Peer IlI

Nackdelar enligt Cisco [2]
@ Ingen centraliserad administration.
o Osikert.
e Ej skalbart.
o

Hogre krav pa varje enhet.
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Natverkskomponenter

Komponenter

En natverksinfrastruktur bestar utav komponenter som kan delas in i tre
huvudkategorier. Enheter, medium och tjanster/processer.
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Natverkskomponenter || — Enheter

Enheter kan i sin tur delas in i ndgra underkategorier.
e Mottagar och sindarenhet (end device).

e Mellanliggande enheter (intermediate devices).
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Natverkskomponenter Il — Enheter

Mottagar och siandarenhet

Genererar eller tar emot data.
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Natverkskomponenter IV — Enheter

Mottagar och sindarenhet
o Forstarker, aterskapar signaler
@ Informerar om fel i ndtverket.

@ Styr dataflédet.
Skickar vidare data i “ratt riktning”
Anpassar vidarebefordring utifrdn eventuella fel i natverket.
Prioritera trafik utifrdn satta parametrar.
Tilldta eller forbjuda trafik utifrdn satta parametrar.
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Natverkskomponenter V — Medium

Natverksmedium
Fiber Optic

o Koppar
o Glas/Plast

o Lu ft Wireless w ﬁ

Figur: Transmissionsmedia[2]
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N&tverkskomponenter IV — Tjanster/Processer

Tjanster

De mjukvarutjanster som tillhandahalls p& natverket.

Processer

Mjukvara som hanterar inkommande och utgdende data pa natverket.
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Representation av natverk (Topologi)

=} = -

Desktop Computer

End Devices
=/
IP Phone Wireless Tablet
Wireless Router
Intermediary

Devices

Multilayer Switch

Network Media

Printer

TelePresence Endpoint

\/

LAN Switch Router

=

Firewall Appliance

Wireless Media
LAN Media

WAN Media

Figur: Representera natverkskomponenter[2]
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Fysisk topologi

Physical Topology

Ethernet Switch
Internet

Admin Office

Mail Server
Web Server
File Server Classroom 3

”
Classroom 2

.
Classroom 1

Figur: Fysisk topologi[2]
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Logisk topologi
Logical Topology

Mail Server 192.168.2.1
Web Server 192.168.2.2
File Server 192.168.2.3

192.168.2.4
192.168.2.5
192.168.2.6  192.168.1.1
192.168.1.2
192.168.1.3

Department
Server

192.168.1.4
Admin Group 192.168.1.5
Ethernet 192.168.1.6 192.168.1.7
192.168.2.0

192.168.1.8
Printer 192.168.1.9

Classroom 1

Classroom 2

Router-Firewall
Classroom 3

Ethernet 192.168.1.0

<nternet

Figur: Logisk topologi[2]
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Ovrig terminologi

Network Interface Card (NIC)

Natverksadapter p& en vardenhet.

Fysisk Port

Anslutningskontakt p& en nitverksenhet. Oftast anvdand i sammanhang dar
porten inte har en egen address.

v

Interface

Anslutningskontakt pd en natverksenhet. Varje port har en egen adress och
ansluts till ett unikt natverk.

v

Lennart Franked (MIUN IKS) Natverksteknik A - Introduktion till Natverk 2014-09-05 25/ 39



Konvergerade natverk

Multiple Networks

Message

> Rule
ﬁo?x)ufr Agreement
etworks
. Modium ~ Standard

Devices

Message
Rule

Telephone Agreement

Networks Standard
Devices
Message [\
Broadcast Eule t
Networks greemen
Medium Standard

Devices

Multiple services are running on multiple networks.

Figur: Natverk baserad p& funktion[2]
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Konvergerade natverk |

Converged Networks

Rule
Agreement
‘ ol Standard Message
Devices
Medium
Converged Message
Medium Network
Povices Message
Medium %
Devices

One Network-

Converged data networks carry multiple services on one network.

Multiple Devices
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De fyra grundldggande karaktirsdragen for ett natverk

o Feltolerant
o Skalbart

@ QoS

@ Sikerhet
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Feltoleranta natverk
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Kretskopplade natverk

Circuit Switching in a Telephone Network

Telephone Network

Telephone Telephone:
Switch Switch

Once a call is
established, all
communication takes
Many paths are place on this path, or
possible, but only cireuit. A circuit is
one path is selected dedicated to this call

per call. ;9'_‘79:“0"‘* for the duration of the
wite! call.

Telephone
Switch

Telephone
Switch

The circuit stays active, even if no one is speaking.

There are many, many circuits, but a finite number. During peak periods, some calls may be
denied.

Figur: Kretskopplat natverk [2]
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Paketformedlande natverk

Packet Switching in a Data Network

Internet
No fixed path is established.
Packets are routed according to the
best path available at the time.

Many paths may be
used for a single
communication as
individual packets are
routed to a destination.

At theldestination,

palkets may be

~ e&ssembled into
order according to
their sequence

number.
Prior to transmission, -
each communication Destination Sequence A5
is broken into packets || Source address| 3 T8 0 number
which are addressed
and
During peak periods, communication may be delayed, but not denied
Figur: Paketférmedlat natverk [2]
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Skalbara natverk

Tier-1 ISP

Tier-2 ISP

Tier-1 ISP Tier-1 ISP
Tier-2 ISP

Tier-2 ISP
Tier-2 ISP

Figur: Tierstruktur [2]
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Quality of Service
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QoS

o Tidkanslig kommunikation — Telefon och video.
e Ej tidskinslig kommunikation — Surf, e-post.

@ Viktig data.

e Odnskad kommunikation.
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QoS 11

B=

Financial
Transaction
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Voice Over IP All communication has some
access to the media, but higher

priority communication has a
greater percentage of the
High Priority Queue packets.

Medium Priority

[EEE]

Link to Network s
Low Priority Queue

Figur: Prioriteringské [2]

=] F
Natverksteknik A - Introduktion till Natverk




Lennart Franked (MIUN IKS)

Sakerhet

m]

Natverksteknik A - Introduktion till Natverk

=



Tre grundelementen i sakerhet

Konfidentialitet
Information enbart tillgénglig for avsedd mottagare.

Integritet

Information som mottas ar densamma som den som skickades.

Tillgdnglighet

Information skall vara tillganglig for avsedd anvandare.
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