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Problem Statement

 OpenFlow is a relatively new technology. Still not
supported in a number of network equipment

« \Variety of network solutions available on the market
causes problems with the definition of common
network abstractions

« Current approaches for network control planes are
mainly based on distributed models (e.g.
ASON/GMPLS or MPLYS)
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Challenges

« Upgrading network infrastructure with new OpenFlow compatible
hardware
— Incompatibility issues (remaining hardware vs new hardware; OF
versioning)

— Affects network management, in a consequence may increase OPEX factor

« OpenFlow design and implementations are frames and packets network
oriented specific

— The protocol initially was intended to simplify management and control of
frame switching hardware (i.e. L2 switches)

» Easily addopted also to IP networks (RouteFlow project)

— Protocol extensions for L1 optical networks are nowadays considered as a
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Challenges (cont.)

« SDN architecture is still evolving
— OpenFlow plays an important role in SDN, but:
» OF versioning (new features, incompatibility between OF versions)

— The scope of network virtualization, a natural property of OF-based
architecture, should be re-considered and re-shaped, taking into account
capabilities introduced by new, non-OF hardware
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What is SDN?
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OpenFlow -an enabler for SDN
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OpenFlow concept for packet networks
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ALIEN Approach

« ALIEN ambition is to develop an OpenFlow based programmable network
architecture over non-OpenFlow capable hardware

— ALIEN by providing a novel concept of Hardware Abstraction Layer enables
non-OpenFlow platforms (aka “alien hardware”) to participate in network
experiments and behave as standard Open Flow switch to control and
management layer residing on top of the physical infrastructure

« Alien hardware is any type of network hardware that doesn’t support natively
OpenFlow:

— Packet switching equipment: e.g. traditional L2 packet switches without
OpenFlow support,

— Non-packet switching equipment: e.g. optical switches, EPON devices,

P. ipment: e.g. FPGA cards
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Do we need a common Hardware Abstraction Layer?

Control Plane
A
_____________________________________________________________________________________________________ OpenFlow
(e.g. high level models)

.............................................................................................. '

DataPath (Hardware Common Layer/ HCL) :
_______________________________________________$_________________________________________________E____ OpenFlow VM model

(e.g. packetC)

Virtual Machine for Packet Processing (interpreter/ compiler)

$ HAL

(intermediate representation)
Driver (Hardware DependentLayer/ HDL)

+$ API

(e.g. via hardware library)
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Industrial perpective
* ONF: Forwarding Abstractions Working Group  rounoarion

— dedicated to accelerating the innovation and availability of OpenFlow on
hardware forwarding targets such as ASICs, NPUs, and network flow
processors

Academic perspective %
« OGF: Network Markup Language workgroup OG

— standardizes a data format for topology description (e.g. Network
Description Language — NDL)
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Project Implementation

WP1

Project Management

WP2 j Hardware WP3

capabilities Soe
Hardware Adaptation Layer |:> Hardware Platforms
HAL

E specification E

. Hardware independent Hardware " p

. datapath gkl : S

. (R)esource Manager or " parts specific ¢ Validation Presents .

. penFlow extensions  Validation¥--., datapath E alien o

) 4 : feedback <

. feedback parts é hardware

. Integrated .

H control .

E WP4 framework ll: WP5 :

: OFELIA Integration e - Experiments on OFELIA :

o Validation C

E feedback :

. . A '

. : seBresents International events with Presents CCN 3

. HAL idea - integrated project’s presence : experiments .

* presentation ; ;:rgl;:reol "4 ¢ in FIRE facility 5 '
° W b ’
: WP6 "

Dissemination, Cooperation, and Standardization Activities

ABSTRACTION LAYER FOR IMPLEMENTATION OF EXTENSIONS IN PROGRAMMABLE NETWORKS



Project important milestones

o

OFELI_ ALIEN developments integrated over OFELIA islands

‘ Final prototypes of HAL for the alien hardware
£8 ALIEN Workshop 2014

((/% Final specification of Hardware Abstraction Layer

<,/% Specification of capabilities of alien HW
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Expected results

Hardware Description Language that can facilitate uniform
representation of any type of alien hardware and their capabilities

— Analogy to OpenCL, Google’s LLVM or Java VM Intermediate
Representation

Hardware Abstraction Layer which together with the proposed Hardware
Description Language can interface with different type of alien hardware
and can hide their complexity as well as technology and vendor specific
features from OpenFlow control framework

Extensions to the current Open Flow protocol and architecture to support
new network technologies (including LO/L1/L2) and non-OF compliant
equipment:

— the new flow concept
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ALIEN at a glance

ALIEN — Abstraction Layer for Implementation of Extensions in Programmable

Networks
» Project web site: http://fp7-alien.eu/
* Project start: 1st October 2012 for 24 months
« Budget (requested contribution): 1 450 000,00 € % e
* Project type: STREP (FIRE)
« Consortium; 8 partners from EU “ E
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