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TABLE 1
CURRENT SOFTWARE SWITCH IMPLEMENTATIONS COMPLIANT WITH THE OPENFLOW STANDARD.

Software Switch Implementation Overview Version
Open vSwitch [55] C/Python Open source software swilch that aims w implement a switch platform v1.D
in virtualized server environments. Supports standard management

interfaces and enables programmatic extension and control of the

forwarding functions. Can be ported into ASIC swilches.

PantowOpenWRT [56] C Turns a commercial wireless router or Access Point into an OpenFlow-enabled switch.
ofsofiswitch13 [57] CIC++ OpenFlow 1.3 compatible user-space software switch implementation.

Indigo [58] C Open source OpenFlow implementation that runs on physical switches and uses
the hardware features of Ethernet swiltch ASICs to run OpenFlow.
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TABLE II
MAIN CURRENT AVAILABLE COMMODITY SWITCHES BY MAKERS,
COMPLIANT WITH THE OPENFLOW STANDARD.

Maker Switch Muodel Version
Hewleu-Packard 82001, 6600, 62001, vi.0

540021, and 350003500v1
Brocade Netlron CES 2000 Seres v1.0
IBM RackSwitch GR264 vi.0
NEC PES240 PESR20 v1.0
Pronto 3200 and 3780 v1.0
Juniper Junos MX-Series v1.0
Pica® B-3an, PA20s PA3TR0 and P-A0H) vl2
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TABLE 111
CURRENT CONTROLLER IMPLEMENTATIONS COMPLIANT WITH THE OPENFLOW STANDARD.

Controller

Implementation

Open Souree

Developer

Overview

POX [59]

Python

Yes

Nicira

General, open-source SDN controller written in Python.

ROX 1]

Python/Ce+

Tes

Nicira

The first OpenFlow controller wrlten in Python and Ca+.

MUL [60]

C

Yes

Kuleloud

OpenFlow controller that has a C-based mulu-threaded infrastructure
an its core. It supports a multi-level north-bound interface

{see Section HI-E) for application development.

A network operating system based on Java: it provides imerfaces

for implementing modular network control applications and for them to
acoess and modily network state.

A Tramework Tor developing OpenkFlow controllers written i Ruby and €.

A cross-platform, modular, Java-based OpenFlow controller that

supports event-based and threaded operations.

a Java-based OpenFlow controller based on NOX.

An exiensible C-based OpenFlow controller that provides a

programmatic shell for performing mtegrated experiments.

A Java-based OpenFlow controller (supports vI.3), based on the Beacon
implementation, that works with physical- and virtwal- OpenFlow switches.
An OpenFlow controller based on NOX-0.4, which uses a web-bused, user-friendly
policy manager o manage the network, configure devices, and monitor events.
An S5DN operatng system that aims to provide logically centralized control
and APILs 1o create new network management and control applications.

Ryu fully supports OpenFlow v1.0, 1.2, v1.3, and the Nicira Extensions.

An OpenFlow controller written in JavaScript for NodeJS [65].

A simple OpenFlow controller reference implementation with Open vSwilch
for managing any number of remote swilches through the OpenFlow protocol;
as a result the switches function as L2 MAC-learning switches or hubs.
Special purpose controller implementation,

Special purpose controller implementation.

Maestro [21] Rice Universily

Trema [61] KNEC
Beacon [27] Stanlord

Jaxon [62] Independent Developers
Helios [24] KEC

Floodlight [38] BigSwitch

SNAC [23] Nicira

Ryu [63] Python NTT. OSRG group

NodeFlow [64] JavaScript Independent Developers

ovs-controller [55] Independent Developers

Flowvizor [4%]
RouteFlow [b6]

Stanford/Nicira
CPyD
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