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starts here.

Softwarové definované sité poskytovatell sluzeb
SDN a Internet
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Objem provozu

CAPEXové nastroje
Prenaset bity levnéji.
Sluc¢ovani sitovych vrstev, IP+Optical
Hardwarové inovace (vyuZziti Moorova zakona)

OPEXove nastroje
Zastavit neustale zeslozitovani siti.
SDN, noveé datové modely, End-to-End Orchestration
Niz3i spotieba energie

MonetizacCni nastroje
Sluzby zaloZzené na Cloudu, Analytics, loT.
Agilita (rychlejsi realizace) — Overlay, NfV

Virtualizace — Virtual Private Cloud, laaS



‘Funkcionalismus (vedouei 'sl_(.)h'v 'Ie‘tg,éhr_'1'9»20';j9;7; 0

ZbyteCnou slozitost Ciste geometrickeé tvary
reagovat na pozadavky prumyslu

ucCelové budovy
noveé materialy

| | Motto: Forma nasleduje funkci.
H e aral « Dominantni funkce urcCuje design.
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Ceil Site

SDN V|rtuaI|zed Control Functions

NfV — Virtualized Network Functions
Cloud Data Center 2 :

2009: 90nm NPU, 120Gbps per slot (<8W/Gbps) Motto: Sit’ nasleduje datoveé toky.
2010: 55nm NPU, 360Gbps per slot (<5W/Gbps) .

2014: 28nm NPU, 800Gbps per slot (<2W/Gbps)
2016: <20nm... i

Dominantni sitovy provoz urCuje design.




~Analog|e 2 moderm archltektury e
SDN Jako Art Deco S R L |
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Pridavné funkce aplikované novym a originalnim zpusobem.
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Evoluce fizeni a spravy:sitovych elementi . & o
. 'Nové formy Fidici architektury -
Centralizované SDN Hybridni SDN

Distribuované rizeni

(funkcionalita je uvnitf blikajici krabice)
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- , Overlay (tunnels

_ Underlay (physical)

Z definice SDN (ONF): Fyzické oddéleni fidici a pfedavaci urovné sitového prvku,
a kdyz jeden ridici prvek kontroluje vice fyzickych zafizeni.
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Management
Orchestration
Network Services
Control

Forwarding

Device

“Protocols”

Application Frameworks, Management Systems, Controllers, ...

-onePK

OpenFlow I2RS

PCEP BGP-LS/FS Neutron OMI Puppet

BGP
Diameter
Radius
SNMP

:

I2RS
Agent

OpenFlow
Agent

OoMI
Agent

Puppet
Agent
Openstack
Agent

PCEP
Agent

BGP-LS/FS
Agent

Netconf

Netconf
Agent

Cisco API & Agent Infrastructure (OnePK, YANG)
Operating Systems — Cisco 10S / NX-OS / I0S-XR
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Kdyz ridici

Edge iNode

»

software vidi do vice vrstev e BT

WAN Controller
Cisco Quantum WAVE

m

Core Node

Cofe Node

Core/IGW
7é50_he_r fing Touch-less Optical Layer
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*
—_———

_ = —Obnovena’(

Vicevrstva optimizace
Nemusim mit vSechny porty dvakrat

100GE linky mohu zatizit cca o0 25% vice
Oprava vadné trasy: <1 minuta
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Kdyz fidici software vidi celou sit - e [

Cloud Data Center WAN Controller
C o0 0 wMrs Cisco Quantum WAVE

Edge Node
@ o T Core/IGW
‘ o ZAllZ 1 -
A 5 ¥

® o o ©

Centralizovany Traffic Engineering v realném case
Kapacitni planovani — nalezeni nejlevnéjsi varianty
“Co kdyz” scénare — analyza rizik

“Autopilot” — optimizace v realném Case
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IETF Segment Routing a bezestavovée MPLS

+ Label (segment) se signalizuje v ISIS/OSPF
» LDP ani RSVP-TE nejsou potieba
« Nativni IPv6, zadné LDPVv6/RSVPV6 nehrozi.

» Stavajici MPLS hardware je vyuZzit bez modifikaci
* push, swap, pop: vic nepotiebujeme

« ECMP, PHP, zkratka bézné chovani " TI-LFA (Loop-Free Alterﬁ;te)

® Bmo - Local Decision (guaranteed <50ms)
- Topology Independent (guaranteed)

Nodal segment: Label, ktery reprezentuje uzel
v siti, a také nejkratsi cestu k nému (SPF). Na \
prikladu vpravo, router Z ma label 65.

9001
Adjacency segment: Label, ktery reprezentuje 65
linku v siti. Na prikladu vpravo, label 9001 je
alokovan pro linku C-O vz
%01
s
Paket do Z .
www.segment-routing.net
(| Il . [ B | D | I =
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Sitové funkce Ci sluzby bézi na

virtualizované x86 vypocetni platformeé

Cisco UCS
Hlavnim hybatelem je rozvoj Cloudu e | ﬁ \
N =
Hypervisory a multi-core hardware = "dDos | | _sBC | | Fi
VM VM
Software pro automatizaci a orchestraci :' %ﬁ; s @
RV =y ol | w |
V§hody: L—“‘—} x| B
Agilita — rychlejsi realizace a poskytnuti sluzby _— T M | i
Krat$i inovaéni cyklus a delsi Zivotni cyklus i V\V,iﬂ‘i- (Raec Wl
Uspory CAPEX & OPEX R "W || Caening| | "GN || WAAS.
VM Vyl _VM_ VM
£ | £
NfV a SDN jSOU komplementérni ZaloZeni iniciativy: SDN World Congress, fijen 2012

AT&T, BT, CenturyLink, China Mobile, Colt, Deutsche Telekom, KDDI,
NTT, Orange, Telecom ltalia, Telstra, Verizon
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Cisco a NfV

Masivni investice do virtualizace vseho, co jde

. . . Prime . Quantum WAN vIOS
(E::RZI Fuﬁ;?lllrrzzn\ Prosirgirt])iin Saeily Infragmiture Orchestration, Geese
9 Manager ; MATE, WAVE OnePK SDK

X Il i i i 10S-XR
eWAG/ePDG N Prime Network : .
(STAR-OS) (XRv, XEv) Mobility Serv:::j:?g);gine Prl';nezi/;;:rca?ss Registrar Quantum WAN [ JQuantum Policy] §| Virtual Route
: (RADIUS) (DNS and Orchestration Suite Reflector (32bit
DHCP) and 64 bit)

IServices Enging

Adaptive vCGN Email Web Wide Area ‘
Netscaler Load Security Al =

> ) Network T Deep Packet 4-6 Softwire Load
: (via Wireless LAN Szauiiy Sauiiy lAnalysis Moduld Application [ e Ipsec Gateway vSecGW
Balancer Appliance CSR1000v) Controller

: Concentrator balancer
S CRS1000
PRy (Ironport) (Ironport) (YNAM) (V%Z?) (CrS1000v) [] ¢ V) (ASR9000) (VPP) (VPP)

mmt-vnz ] 4 . A oo = .SB _’pk.lz[g::ﬂu ','Vn?‘E Cpeer _|§-_7‘_l§""

VCPE Virtual L2

(CSR1000v) Switch  [8 Forwarder PGW/SGW || SGSN/GGSN || eWAG/ePDG MME |
(Nexus (CSR1000v) (L2/L3 (STAR-0S) || (STAR-OS) (STAR-0S) (STAR-0S)

) VPP/DPDK)




Cisco ESP (Evolved Service Platform)
Architektura pro kompletni reSeni — overlay, underlay i orchestrace sluzeb

Evolved Services Platform (ESP

Service Broker
“Business Intent”

Cross Domain Orchestration

Orchestration Engine
“Execution”
configuration,
automation, provisioning

Provision VPN/PW Admit Bandwidth Provision NfV chains
Services & SLA Optimize WAN B and MPLS Overlay
Evolved Programmable e WY o ww
Network -
Physical & Virtual = u
Network, Compute &

Storage
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Zaverem...
Za vizi budoucnosti SP siti

Jsme zhruba tady. &
—
Konvergence
L |
IP Next Generation Evolved Programmable —ve-t > -
Network (IP NGN) Network (EPN)
.-’5'")'~ \ | arolteBh vpsovat | Programovatelnost R quaRvant
pfenosove pasmo

Hybridni SDN technologie — WAN Orchestration, e
Control Plane Offload, SDN protokoly 3

C / ‘zabudovanou
‘korporatnich i v . jgenci

0oadr

~ sitina IP i
iy - . S —
’ Virtualizovany Software e Yy Calizace
4 ~ Agility, Overlays, Orchestration (Cisco ESP), -
- Nova sluzby (XaasS, Virtual Private Cloud), h
‘ :(.. - NfV a fetézeni virtualnich funkci
o e = 4 - . '

IP Everywhere EPN: navrzeno pro éru loE




Anketa

Otazka: Mam switch, ktery neumi IPv6. Mohu pouzit SDN (napf. Openflow),
abych ho IPv6 "naucil"?

Odpoved: Ne. Openflow protokol od verze 1.2 sice IPv6 podporuje. Ale
prepinaci ASIC vytvoreny pro IPv4 dokaze zpracovat a vyhledavat adresy jen

do 32 bitll, coz je na IPv6 malo. Openflow umoznuje Fidit hardware tak jak je,
nemuze zmenit jeho fyzické vlastnosti.

Ponauceni: Software nemuze fidit néco, co hardware neumi. Stejné jako dnes,
i ve svété SDN bude existovat hardware (a) kvalitni, (b) pradmérny i (c) mizerny.
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Prosime, ohodnotte tuto prednasku

MCisco
17 *«Connect
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