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The Road to SDN

Unser Netzwerk soll schoner* werden

m Das alte Netzwerk ist uns nicht flexibel genug
m Wir kdnnen das besser/Wir sind voll alternativ und so!
m Dynamisch, programmierbar, cyber!!1!
[

Dieses mal klappt das auch

Active Networks

ForCES
NETCONF/YANG
I2RS

W
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The Road to SDN
OpenFlow ist der neue Hype

B < 2009 in Stanford entwickelt
m ,from scratch
m Konzept fiir ein Campus Network

Abbildung: https://www.youtube.com/watch?v=-Ypquryn7As
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The Road to SDN

Open Networking Foundation
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Die SDN Architektur

0815 Netzwerk

I Feature I Featul rs
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Feature Feature
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Custom Hardware

Abbildung: Nick McKeown, keynote speech for ITC 2011
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Die SDN Architektur

SDN Netzwerk

2. At least one Network OS
probably many.
Open- and closed-source

3. Consistent, up-to-date global network view
\
\

Network OS

1. Open interface to packet forwardil

c 7OpenFIow

ng

Packet
Forwarding

Packet
Forwarding

Packet
Forwarding

Packet
Forwarding

Packet
Forwarding

Abbi|dung: Nick McKeown, keynote speech for ITC 2011
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Die SDN Architektur

SDN nach IETF (RFC7426)

m Application Plane m
v v

I Service Abstraction Layer (SAL) I
Service Interface

aue|d 0U0D)
Management
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Control Abstraction Layer (CAL) Management Abstraction Layer (MAL)

CcP MP
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Interface Interface
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App
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Network Device

Forwarding Plane

Abbildung: nttps://datatracker.ietf.org/doc/rfc7426/ o ‘
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Die SDN Architektur

Toll, aber Was hab ich davon?

Eine einheitliche Schnittstelle zu meinen Netzwerkgeraten!
m Einfaches hinzufiigen /tauschen von Geraten

Ich muss nicht immer vom gleichen Hersteller kaufen

Dynamisch Traffic lenken

[
[
m Applikationen wie Firewall, Load-balancer
[

of
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OpenFlow

OpenFlow - SDN in der Praxis

Rule Action Stats ‘

|
OpenFlow Protocol :
Packet + byte counters

'Y
A T H
| :
OpenFlow Grouj I
ghannel : Tablep 1. Forward packet to port(s)
| 2. Encapsulate and forward to controller
F—————— 3. Drop packet
4. Send to normal processing pipeline
Flow Lo eee | Flow :
e TEED [ Ve [WRE T &6 [WAR ¥ [ ® [ P 70 [ T
Pipeline Port | src dst | type | ID Src Dst sport | dport
OpenFlow Switch

Stanford CS244 Wiki. http://yuba.stanford.edu/cs244wiki/index.php/0Overview
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OpenFlow

OpenFlow v1.4 Match Fields

No. Content No. Content

01 Switch input port 21 ARP opcode

02 Switch physical input port 22 ARP source IPv4 address

03 Metadata passed between tables 23 ARP target IPv4 address

04 Ethernet destination address 24 ARP source hardware address

05 Ethernet source address 25 ARP target hardware address

06 Ethernet frame type 26 IPv6 source address

07 VLAN id 27 IPv6 destination address

08 VLAN priority 28 IPv6 Flow Label

09 IP DSCP (6 bits in ToS field) 29 ICMPv6 type

10 IP ECN (2 bits in ToS field) 30 ICMPvV6 code

11 IP protocol 31 Target address for ND

12 IPv4 source address 32 Source link-layer for ND

13 IPv4 destination address 33 Target link-layer for ND

14 TCP source port 34 MPLS label

15 TCP destination port 35 MPLS TC

16 UDP source port 36 MPLS BoS bit

17 UDP destination port 37 PBB I-SID

18 SCTP source port 38 Logical Port Metadata

19 ICMP type 39 IPv6 Extension Header pseudo-field

20 ICMP code 41 PBB UCA header field
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OpenFlow Switches

OpenFlow Capable Switch

m Option 1: Switch der groBen Netzwerkausriister
m HP 2920/3500 Switch Series > 1k€
m NEC PF5240/PF5820 > 6k€
m Brocade CER 2000 Series > 10k€

m Option 2: (Open Source) Software Switch

Name OpenFlow  Aktiv von-bis
Stanford Reference Switch 1.0 2009-2011
Pantou 1.0 2010-2011
OFSoftSwitch 1.3+ 2012-

Open vSwitch 1.3+ 2009-

of
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OpenFlow Controller

OpenFlow Controller

Name Northbound Interfaces OpenFlow Versions
NOX C++ 1.0

POX Python 1.0

Beacon Java 1.0

Floodlight REST, Java 1.0, 1.3
OpenDaylight REST, OSGi 1.0, 1.3

Ryu Python, REST, RPC 1.0,12,13 14
FlowVisor OpenFlow 1.0

of
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Floodlight

OpenFlow

Controller
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SDN im Lab (und zuhause)

192.168.1.11 192.168.1.12 192.168.1.13
Open vSwitch Open vSwitch Open vswitch

192.168.1.3 %—m %

Controller

192.168.1.1 192.168.1.2
Host1 Host2
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SDN im Lab (und zuhause)

Raspberry Pi

of
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SDN im Lab (und zuhause)
TP-Link Router
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SDN im Lab (und zuhause)
Wireless SDN
,» Topology Discovery in Multi-Radio Multi-Channel Software Defined
Wireless Mesh Networks"
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SDN im Lab (und zuhause)

Simulation mit NS3

NS-3 Mininet
N =
T||x =
oo W) = Mininet — Client
o < Client
o~ @
- = = 5.
: W= s Mininet — OVS-Host A
:
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T s Controller
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N53lhigste Mininet — OVS-Host C
@ TAP-Bridge
@_ L — \\ired Conn ection
J - == 2.4 GHz Connection
NS-3 Host- Mininet - Server 5 GHz Connection
— Server ControllerConnection
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