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https://www.cisco.com/c/en/us/solutions/software-defined-networking/sdn-vs-nfv.html

Unnid upp ur gleerum eftir Seemund E. borsteinsson, med leyfi h6fundar
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https://www.cisco.com/c/en/us/solutions/software-defined-networking/sdn-vs-nfv.html

Syndarvaeding (e. Virtualisation)
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Hefdbundin uppbygging tolvukerfis Syndarvaedd uppbygging

Ur Wikipediu:

Virtualization, in computing, refers to the act of creating a virtual (rather than
actual) version of something, including but not limited to a virtual computer
hardware platform, operating system (OS), storage device, or computer

network resources.

Virtualization began in 1960s mainframe computers as a method of logically dividing
the mainframes' resources for different applications. Since then, the meaning of the

term has broadened.



http://en.wikipedia.org/wiki/Virtuality
http://en.wikipedia.org/wiki/Computer_hardware
http://en.wikipedia.org/wiki/Computer_hardware
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Data_storage_device
http://en.wikipedia.org/wiki/Computer_network
http://en.wikipedia.org/wiki/Computer_network
http://en.wikipedia.org/wiki/Mainframe_computer
http://en.wikipedia.org/wiki/Virtualization

Syndarvaeding, meira ur Wikipediu

* Hardware virtualization or platform virtualization refers to the creation of
a virtual machine that acts like a real computer with an operating system.
Software executed on these virtual machines is separated from the
underlying hardware resources. For example, a computer that is
running Microsoft Windows may host a virtual machine that looks like a
computer with the Ubuntu Linux operating system; Ubuntu-based software
can be run on the virtual machine. 2Ll

* In hardware virtualization, the host machine is the actual machine on which
the virtualization takes place, and the guest machine is the virtual machine.
The words host and guest are used to distinguish the software that runs on
the physical machine from the software that runs on the virtual machine.
The software or firmware that creates a virtual machine on the host
hardware is called a hypervisor or Virtual Machine Manager.



http://en.wikipedia.org/wiki/Virtual_machine
http://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Ubuntu_Linux
http://en.wikipedia.org/wiki/Virtualization
http://en.wikipedia.org/wiki/Virtualization
http://en.wikipedia.org/wiki/Host_machine
http://en.wikipedia.org/wiki/Firmware
http://en.wikipedia.org/wiki/Hypervisor

Tolvusky (Cloud Computing)

* Fimm sinnum hradari voxtur i toélvuskyjum en i peirri grein
UT sem vex naesthradast

e Samliking vid raforkukerfid

* pegar vid kveikjum a peru purfum vid ekki ad hafa sett
upp litla virkjun, tengt hana inn a tofluna heima hja
okkur, tryggt rétta spennu og tidni og s. frv.



Hvad eru tolvusky?

« Hér kaupum vio adgang a0 télvuafli i skyinu eftir pérfum
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Einfold skilgreining:

“A true cloud abstracts the underlying hardware from the buyer,

Eins og ad stinga
ljésaperu i samband
“bad kemur ljés”

is elastic in scaling to demand and bills buyers on a pay-per-use basis”



Ymsar gerdir tolvuskyija
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Lokud einkasky (Closed Private): Tolvusky sett upp innan (eld)veggja fyrirtaekja eda
stofnana (storfyrirtaeki, stofnanir rikisins og fl. )

Tolvusky samfélaga (Community Private): Fyrir |6drétta hopa (pjonustuveitendur,
sveita- eda rikisstjornir, rannsdknahdpar, haskdlar og fl.)

Hyst einkasky (Hosted Private): Vélbunadur fratekinn, adgreining gagna eins adila
fra gbgnum annars, (stor og medalstor fyrirtaeki)

Almennt fyrirtaekjasky (Enterprise public):Sky adeins atlud fyrirtaekjum (ekki fyrir
einstaklinga). Peir sem selja slikan adgang eru m.a. Terremark, Verizon, Carpathia
Hosting

Tolvusky fyrir alla (Commodity public): Z£tlud hverjum sem er, greitt fyrir pjonustu
med greidlsukortum. beir sem selja slika pjonustu eru m.a. Amazon EC2/S3,
Rackspace Cloud Files/Cloud Servers)



Bygging tdlvuskyja
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e Software as a Service (SaaS — applications on demand)
* Gmail, Exchange Online
» SalesForce CRM, IBM Lotus Live

e Platform as a Services (PaaS - resources on demand)
* Middleware, Integration, Messaging, Information, connectivity, billing, etc
* AWS, Force.com, Microsoft Azure, Google AppEngine

 Infrastructure as services (laaS - physical assets as services)
* Verizon Caas, Terremark, Amazon EC2, Go-Grid, Rackspace Cloud



Tolvusky — peaettir med og a moti

PLUS:
Kostnadur
Skalanleiki
Sveigjanleiki
Teekni (nyjasta)
Val og Snerpa

&

Pros and Cons

Scale and
Cost

[lack of Next-
trf)l Generation
— Architectures

From http://blogs.zdnet.com/Hinchcliffe

MINUS:
Oryggi
“Lock-in”
Areidanleiki
Sampaetting
Yfirrad/stjérn



Syndarvaeding netanna — Merk nyskdopun

* Leid fjarskiptaheimsins liggur yfir i net sem byggd eru
| skyinu, netadgerdir byggjast 8 hugbunadi og
fjarskiptareglur (e. protocols) a IP

* Nuverandi tekju- og kostnadarlikon eru urelt: Virdi talminutna er
fallandi og mikilla fjarfestinga er krafist til ad fullnsegja siauknum
krofum um gagnapjonustu. Stundum naest ekki ad endurheimta
allar fjarfestingar

* Fjarskiptanet purfa ad verda hagkveemari, sveigjanlegri,
forritunarlegri, skynsamari og samkeppnishaefari. Einnig ad gefa
meiri tekjur m.v. fjarfestingu



Syndarvaeding netanna — Merk nyskdopun

» Syndarvaeding gefur vonir um petta par sem lokatakmarkid er laegri
kostnadur fyrir net sem geta einnig verio fljotari ad adlagast fyrir nyja
bjonustu

* Syndarvaedingin er ein “dramatiskasta” og mikilveegasta umbreyting i sogu
fjarskiptanna. Henni fylgja miklar taeeknibreytingar, breytingar a umfjollun,
kunnattu og vidskiptalikbnum

» Syndarvadingin er ad varpa netinu yfir a vettvang skyjanna !

* Fjarskiptafélog munu eiga i fullu fangi med ad avinna sér pa kunnattu sem
krafist er i pessari framtid



Hugbunadarnet —
Software Defined Networking (SDN)

* Hefdbundin uppbygging i fjarskiptaneti

 Stjornplan (e. Control Plane)

* Allar fjarskiptareglurnar sem taka akvardanir um beiningu,
uthlutun netbjarga til framsendingarhlutans, medhondlun ARP,
oryggis adgerdir, beiningarastand hvers beinis og fl.

* Framsendingarplan (e. Forwarding Plane)
e Hér eru pakkarnir sendir milli hndtpunkta
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Hefdbundin uppbygging neta
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Med SDN eru plénin adskilin

Control Plane

Forwarding and
Data Plane

Software Defined Networking (SDN)



SDN
Margvislegur avinningur

* Hugbunadur stjornplansins getur keyrt 8 COTS télvum (Common Off
The Shelf)

e Mun 6dyrara en sérteekur netbunadur
e Haegt ad nota almenna netpjoéna

* Framsendingarplanid verdur forritunarhzeft
* Midlaegt eftirlit med astandi nethluta

* Haegt ad nyta vélbuinad mun betur en adur
* ,Resource slicing”
* Haegt ad byggja upp ,,morg syndarnet” a sama vélbunadi



SDN avinningur

* Morg syndarnet a sama vélbunadi

Source: ONF Forum



SDN

* Ein mikilvaegasta taeknilausnin fyrir SDN heitir Openflow

x86
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Computer Industry Network Industry
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https://www.opennetworking.org Source: ONF Forum



Syndarvaeding netadgerda (NFV)

* NFV = Network Function Virtualisation

* [ netum koma margs konar adgerdir fyrir, t.d.
 DHCP, BRAS, DPI, SBC, eldveggir, gattir og margt fleira
* Med NFV er hugmyndin ad keyra pessar adgerdir i syndarumhverfi og na par
med ymsum avinningi
COTS vélbunadur

,O0pen Source” prounarumhverfi
Leegri kostnadur

* Meiri sveigjanleiki
Og ymislegt fleira



Skilgreiningar SDN og NFV

SDN = Software Defined Networks
NFV = Network Functions Virtualisation

Virtualize:
Value Proposition:

Primary forum:
Produce standards?

Deliverables:

Dniven by:

Dependent upon
one another?

Servers and appliances that
provide network functions

Optimize, automate, reduce costs
for server resources

ETSI NFV ISG
No

Platform requirements
20 carriers

Thin NFV does not depend upon
SDN; deep NFV does

Networks

Optimize, automate, reduce costs
for network resources

ONF
Yes

SDN standards, best practices,
market education

15 carriers, 8
DCs/ISPs/enterprises

SDN never depends on NFV

Source: Open Network Foundation



Nyskdpun parfnast syndarvaeddra hugbuUnadarneta

bridju adilar sja um frambod
a nyjum pjonustutegundum
sem fullnaegja flestum porfum

Studlar ad hradari nyskopun Minnkar kostnad,
med pvi ad fela flaekjur netsins rymis- og aflnotkun
(network abstraction)



Kostir SDN og NFV fyrir litil fjarskiptatélog

* Syndarvaeding laekkar proskuldinn fyrir litil simafélog vid ad byggja upp
net, netbunadur er skalanlegur og steerd hans hentar betur fyrir litil
simafélog

* Hid opna samfélag (open source) er mjog mikilveegt fyrir litil simafélog

* SDN felur i sér sjalfvirkni netsins og nethlutanna, (gagnaver, WAN, radio-
og fost adgangsnet)

* Litil simafélog eru von pvi ad vera frumkvodlar i teekninni — Pau voru i
fararbroddi IPTV og VolIP, langt @ undan sumum af staerri félogunum. Litlu
simafélogin purfa hagkveemar og raunsesejar adferdir vid syndarvaedingu
og ljost er ad leid hvers og eins verdur 60ru visi en leidir hinna



