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	1. Software Deﬁned Networking
1
  


	2. Outline
What is SDN?
OpenFlow  basics
Why is SDN happening now? (a brief history)
4D discussion
2
 


	3. What is SDN?
3
  


	4. Software Deﬁned Network
A  network in which the control plane is
physically separate from the data plane.
and
A single (logically centralized) control plane
controls several forwarding devices.
4
 


	5. Entire backbone
runs on  SDN
A Major Trend in Networking
Bought for $1.2 billion
(mostly cash) 5
 


	6. The Networking “Planes”
–
–
–
–
–
Data  plane: processing and delivery of packets with local
forwarding state
Forwarding state + packet header  forwarding decision
Filtering, buffering, scheduling
Control plane: computing the forwarding state in routers
Determines how and where packets are forwarded
Routing, traﬃc engineering, failure detection/recovery, …
Management plane: conﬁguring and tuning the network
Traﬃc engineering, ACL conﬁg, device provisioning, …
6
 


	7. Data Plane
–
–
Streaming algorithms  on packets
Matching on some header bits
Perform some actions
Example: IP Forwarding
host host host
LAN 1
... host host host
LAN 2
...
router router router
WAN WAN
1.2.3.4 1.2.3.7 1.2.3.156 5.6.7.8 5.6.7.9
1.2.3.0/24
5.6.7.0/24
forwarding table 7
 


	8. Control Plane
–
–
–
–
–
Compute paths  the packets will follow
Populate forwarding tables
Traditionally, a distributed protocol
Example: Link-state routing (OSPF, IS-IS)
Flood the entire topology to all nodes
Each node computes shortest paths
Dijkstra’s algorithm
8
 


	9. Hardware
Hardware
Hardware
Hardware
Software
Software
Software
Software
9
  


	10. Challenges
–
–
–
–
–
(Too) many task-speciﬁc  control mechanisms
No modularity, limited functionality
Indirect control
Must invert protocol behavior, “coax” it to do what you want
Ex. Changing weights instead of paths for TE
Uncoordinated control
Cannot control which router updates ﬁrst
Interacting protocols and mechanisms
Routing, addressing, access control, QoS
•
•
•
The network is
Hard to reason
about
Hard to evolve
Expensive
10
 


	11. Network OS
–
–
–
–
Network OS:  distributed system that creates a
consistent, up-to-date network view
Runs on servers (controllers) in the network
NOX, ONIX, Floodlight, Trema, OpenDaylight,
HyperFlow, Kandoo, Beehive, Beacon, Maestro, … +
more
Uses forwarding abstraction to:
Get state information from forwarding elements
Give control directives to forwarding elements
11
 


	12. Abstract
Network technologies have  always been a crucial part of success for technologies
like cloud computing. But due to the slow development of a scalable IT
infrastructure, this can lead to issues in competitiveness. Software deﬁned
networking (SDN) can thereby counteract such issues by giving new functions to
the whole network topology. With SDN, administrators have the possibility to
abstract the underlying network infrastructure for applications and network
services. The paper reports on the main outcomes of a systematic literature
review on challenges and effects of SDN. It shows that most papers address the
implementation of software deﬁned networking as a challenge, including factors
like vendor lock-in and the general risk of changing traditional network
architectures. Attention is also given to security issues arising with software
deﬁned networks and the permanent high demand from the end-user combined
with the fear of changing traditional networks. Issues dealing with specialized
know-how were identiﬁed as another challenge category. Effects of SDN are
discussed by deﬁning unique features ofSDN like decoupling hardware from the
software and the global view of the whole network architecture. SDN furthermore
affects the management of the network, including changes in deployment of
policies, the programmability and maintenance of the network. Economic factors,
such as cost eﬃciency and reduction of costs, are also discussed.
 


	13. Forwarding Abstraction
–
•
•
–
•
•
Purpose: Standard  way of deﬁning forwarding
state
Flexible
Behavior speciﬁed by control plane
Built from basic set of forwarding primitives
Minimal
Streamlined for speed and low-power
Control program not vendor-speciﬁc
OpenFlow is an example of such an abstraction
13
 


	14. Does SDN Simplify  the Network?
-
-
-
Abstraction doesn’t eliminate complexity
NOS, Hypervisor are still complicated pieces of code
SDN main achievements
Simpliﬁes interface for control program (user-speciﬁc)
Pushes complexity into reusable code (SDN platform)
Just like compilers….
14
 


	15. The Road to  SDN
-
-
-
-
-
-
Active Networking: 1990s
First attempt make networks programmable
Demultiplexing packets to software programs, network
virtualization, …
Control/Dataplane Separation: 2003-2007
ForCes [IETF], RCP,
4D [Princeton, CMU], SANE/
Ethane [Stanford/Berkeley]
Open interfaces between data and control plane,
logically centralized control
OpenFlow API & Network Oses: 2008
OpenFlow switch interface [Stanford]
NOX Network OS [Nicira]
15
N. Feamster et al., “The Road to SDN: An Intellectual History of Programmable
Networks”, ACM SIGCOMM CCR 2014.
 


	16. Virtualization is Killer  App for SDN
-
-
-
-
-
Consider a multi-tenant datacenter
Want to allow each tenant to specify virtual topology
This deﬁnes their individual policies and requirements
Datacenter’s network hypervisor compiles these
virtual topologies into set of switch conﬁgurations
Takes 1000s of individual tenant virtual topologies
Computes conﬁgurations to implement all simultaneously
This is what people are paying money for….
Enabled by SDN’s ability to virtualize the network
 




Baixar agora

Sobre nósSuporteTermosPrivacidadeDireitos AutoraisPreferências de cookiesNão vender ou partilhar as minhas informações pessoaisEverand
EnglishIdioma atualEnglish
Español
Portugues
Français
Deutsche




© 2024 SlideShare de Scribd 





