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Outline

* Vision & Rationale
A Facility (TaaS) — A playground for the future Internet

e Towards an Internet of Testbeds

An architecture for federation
Fundamental components for testbed federation

* From vision to Implementation: the Offering

The Onelab Experimental Facility
Usage and demos
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Vision and Rationale

* Scientific

Can we trust the results that we produce. Can we
reproduce them?

* Economical

Plenty of valuable resources out there
* Technological

Original, cutting-edge and diverse technologies
» Architectural

Federating a wide-variety of eco-systems and
develop openness
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The vision
* Originated in 2005
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Three main technology accelerators:
- Virtualization,

- Open Source,

- Open Data.
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PLANETLAB

An open platform for developing, deploying, and accessing planetary-scale services

| PLANETLAB Europe mm

An open platform for developing, deploying, and accessing planetary-scale services
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The issue with testbed isolation
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Enabling OnelLab vision

A Marketplace for trading testbeds resources

« Considerations about technical, legal, managerial and
commercial enablers to achieve this vision

 What is the right level of abstraction, the minimum set of
functionalities to be adopted to share resources owned by
various authorities?

 How can we best support the experimental life-cycle

 What is the governance model that best supports
subsidiarity?

 What is must have for Operation and Support

« and finally, is there a business model or how can we
contribute to sustainability?
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TOWARDS AN INTERNET
OF TESTBEDS




Testbed abstractions

Testbed ensures proper management of

W resource |\ ies links, switches, ...

o Testbed guarantees the identity of its
A user users : Y

A distributed container in which
ressources are shared :
= glice . sharing with VMs, in time, frequency,
within flowspace, etc.
The base for accountability

M suthorit An entity responsible for a subset of
Y services (resources, users, slices, etc.)
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The “Hourglass” as the model

Layer Protocols at that layer

» Getting the right level of abstraction

« A minimum set of functionalities to rule them
all
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Experimenters
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Expe rimenters SFA: Slice Facility Architecture
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SFA aims to provide a secure common API| with the minimum
possible functionality to enable a global testbed federation

AAA o000

Testbeds resources
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Slice-Based Facility Architecture (SFA)

A secure and distributed thin waist to enable a
global federation :

. Naming : uniquely identifies objects ; links ; requires
sharing of namespace ;

. ldentity / Authentication : X509 certificates ;

. Control plane API : Manipulate objects and their
associations ; authorization + policies ;

. Data model : Resource description; Independent
from SFA.
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SFA authentication of users
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SFA access to resources
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SFA access to resources
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Customers and Providers

= |nterconnection
and Economics

3 INTERNET

= |GP
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OnelLab Governance & Legal Framework
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FUNDAMENTAL
COMPONENTS FOR
FEDERATION




The experiment lifecycle

home authority

« @ User account & slice creation i
« @ Authentication
» © Resource discovery il

all authorities

« ¢ Resource reservation & schedulirlg i i
. @ 7

NOT IN SFA
° @ Other components
exist
+ @ Resource release | allauthorities
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Ul : The MySlice portal

A portal integrates the various tools and services

accessto - -
® resources

0 EEN

® experiment control
® monitoring
@ ...

portal

. organize and visualize data
. Designed to support the full experimental lifecycle

. Tight integration with monitoring
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MySlice access to resources
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MySlice contributors & adopters

 UPMC, France UNIFACS, Brazil

* |INRIA, France UFF, Brazil

 UTH, Greece UFRJ, Brazil

« NTUA, Greece

 TUB, Germany GIS/KAIST/SNU, Korea
* iMinds, Belgium lll - Taiwan

« j2Cat, Spain ICT - CAS, China

« Univ Bristol, UK
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Delivering to the community

A summary of the tools contributed by OpenLab

Major Tools
SPQR
NEPI

manifold + MySlice
software

OMF Broker
OMF6 : EC & OML

SfaWrap
v et ——*‘
SFA FRCP specification

Control Plane Exp. Plane
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THE ONELAB
EXPERIMENTAL FACILITY




OnelLab Experimental Facility
First open and independent Portal for
international federation

A diversity of testbeds technologies

* Operate services for federation :

authority, portal, monitoring, etc.

at opening (Q2 2014) OneLab—

FUTURE INTERNET TEST BEDS

. A large user community

. All bound by a consortium agreement

http://www.onelab.eu
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Federated testbeds

tO! > <ok

Easy Access to Testbeds: Customer
Internet-overlaid testbeds | SU p po rt’
Wireless, sensing, and mobility testbeds f Experiment controlEooIe
Broadband access and core testbeds Assistance to users

Network emulation environments
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OnelLab Experimental Facility
A user

v

OnelLab —

FUTURE INTERNET TESTBEDS

P @ NOC
[T

A/A/\A\;

L9 “NITOS-Lab FIT 1aT-lab  FITeuX

Europe Volos Paris? Grenoble Lile  Strasbourg

. w0 F
Mobile: 43

@ = testbed offering N nodes

@ = part of the FIT Equipex infrastructure funded by the French Ministry of Higher Education and Research
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The OneLab NOC
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neLab Web site and Portal

OneLab SERVICES USER STORIES NEWS TEAM Already registered ?

FUTURE INTERNET TESTBEDS

Your Easy Access to Computer
Networking Testbeds:

Your first name

A wide variety of world class testbeds
available through your one account Your last name

Your email

Create an account

The OneLab Vision

We are approaching the era of the Multinet. Instead of the one Internet, we will have a multitude of parallel

DneLabFF—l:tal News About Public Website Intranet

Your Easy Access to Computer Networking Testbeds: _

A wide variety of world class testbeds available through your one account B == ot mccount?

You don't have yet an account? Sign Up!

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015




SFAWrap - http://www.sfawrap.info

* Federate your testbed with the SFA community

> W SFAWRAP >

VivSLICZ OTHER UI

YOUR TESTBED

. Handles most of the complexity (crypto, etc.)
. Testbeds focus on their specificities

- Wrap an existing testbed

- A base to build a new testbed
. Open community development model

- Free software - Mutualized developments

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



SFAWrap adoption

f’ FEDERICA
PlanetLab Europe

loT-Lab, FIT testbed, France

FUSECO
Cortexlab, FIT testbed, France  CCrtauground
NITOS, University of Thessaly, Greece

Fuseco Playground, Technische Universitat
Berlin

IMS, University of Patras, Greece

Federica, Europe BonFIRE
BonFire (within Fed4Fire), Europe FITS
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PlanetLab
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Sites Worldwide
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NITOS Wireless Platforms
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iCube Robots : FIT loT Lab Strasbourg
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CorteXlab’s anechoic chamber
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OnelLab Usage

Total number of users

220 [l total # of users
190
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100
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Total number of users: 201
Statistics as of March 16, 2015

NB: Figure represents OnelLab Portal unique users : does not include users
accessing resources via the individual testbed portals

Serge Fdida et al., Uruguay, March 17, 2015 37




APPLICATIONS,USAGE &
DEMOS (recorded) :




What is OnelLab good at?

* (Can we evidence the added-value for experimenters?
 The Express experiment as an illustration of OnelLab

capabilities
* Integrated demo: A full experiment lifecycle through
the OnelLab portal
4 —— )
NITOS & Zﬁ:;: i
.. {q LA Y,
) T ) =t ee
- : / Controller Controlle\r
\WMRS j = r

@ ” ':T))){JD
Q—@ﬁ}_ 2
I
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Setting the scenario
wireless mesh Software Defined Network

Controller

, W W
______ B—————---- ______(@)/?Wtolnernet
N B T)))

W L N
------ a P

Controller

GW to
Internet

/
/

Wireless Mesh Router
(WMR)
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Experimenting in OpenLab
testbeds

NITOS

Planet Lab

10.100.100.100

Wired Link (((T)))
______ 802.11g 8
wmr6
_____ UDPL2 Tunnel k 10.0.0.6
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Demonstration
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OnelLab in CENI

e Research on Internet "

Rty ™ - 1 T20%

-y o - —— - -

« FIA, protocols and applications _ -= Il - —=

« Testbeds for experiment

»  Two Types of Testbeds ':' : =
 Host-based overlay : 2t S é%
* Router-based testbed Z i =
« CENI Proposal il 05 A RMER ) HIRSCG

« China Environment for Network Innovations

e Submitted to NDRC in 2010

« Approved to be listed as one of the 16 national major

scientific infrastructures by the State Council on 2013
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Overview of CENI Testbed

« Open
* Virtualization with isolation

« Programmability and Configurability

TN o

. ’__~’ > ~ . ”-~,¢—N’¢—~\\
/’ < ,/ < ~
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Virtual Networks - - W )
] 1 e

\ \ r
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Physical Infrastructure =S
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PEARL: ProgrammablIE virtuAl Router pLatform

PEARL: A Programmable Virtual Router Platform, IEEE Communication Magazine 2011
VRI: Virtual Router Instance

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015




MP: SFA

V- -
- User@ICT - User@Openlab &b Administrators
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My Slice

Plugin | Plugin = Plugin
: l [ (Web-based tools )

Modularweb framework

TopHat coreI .......
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Managementflow |
—_

Data flow
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Add New Nodes

Rspecs \\ OneLab ProtoGENI Openflow
\\\Rspec Rspec Rspec

&\
SFA S ,
\ Thin Waist
y / API \\
l,,
Rspecs l/OneLab ProtoGENI Openflow
+  Rspec Rspec Rspec

OnelLab
Nodes

Emulab
Testbeds

Openflow
Routers
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Tool Nodes
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Applications...

MOSAR & TUBEXPO 08-10 Sand Marathon 2010
ARIBO French Ski Fed

—
SmartRoom - Nancy

P —r—
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Live Demos
 OpenLab demo 1:

also available at:
http://myslice.info/download/ict2013demo.avi

 OpenlLab demo 2:

http://www.ict-openlab.eu/publications/videos.html

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



A vision comes true
* The OnelLab Facility

The purpose was to clearly establish an independent facility
OnelLab

An Internet of Testbeds can be organized with an incremental
growth

Heterogeneity opens new and modern research avenues that cannot
be served by the current testbed offering

Authorities can join the OnelLab federation and become
stakeholders of the global Facility

Experimenters have to register with an authority or directly with
the OnelLab organization that now has a legal existence

Onelab is providing various services (first line support, monitoring
of resources, the handling of the user’s registration and possibly
the dissemination and outreach)

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



More information

o http://new. fit-equipex.fr/

* http://www.ict-openlab.eu/

« http://www.onelab.eu/

« http://nitlab.inf.uth.gr/NITlab/index.php/testbed
« http://www.ict-fire.eu/home.html

« http://www.fed4fire.eu/

« http://f-lab.fr/

« http://www.geni.net/

« http://www.ict-fire.eu/home.html

« http:/fibre-ict.eu

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



BACKUP SLIDES
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Manage your account

MySlice Account

Personal Details

Email loic.baron@lip6.fr L7
Password  *TTF \ Edit \

Full Name Loic Baron [ Edit |
Authority ple.upmc ©
Generate Keys | Generate a new Key Pair |
Public Key ™ ** Upload | Download |
Private Key ™~ | Delete | [ Download |

Tradeoff: Ease-of-use vs Security.
Ease-of-use: Automatic account delegation. Don't delete private key.
Security: Manual account delegation. Download & Delete private key.

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015




Browse

DneLab —— Home Platforms

Platforms

[ 10 : | records per page

4 PLATFORM

omf
ple

wilab

PLATFORM

Showing 1 to 3 of 3 entries
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testbeds

Register Contact Support

¥ PLATFORM_LONGNAME
NITOS

PlanetLab Europe
Wilab2

PLATFORM_LONGNAME

Search:

v GATEWAY_TYPE

GATEWAY_TYPE

<« Previous

K-

Not logged in




Browse resources: Query

User
@
a SLICZ

slice page (url) Nitos

Aggregate

Query o&(’e Manager

09&66
SFA PLE
Gateway [ ‘Manager ]

Manager
<%,
¥ .
x WiLab
ﬁc@& Aggregate

Manager
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Browse resources: Result

User

A SLICZ=

slice page (url) Nitos

Query \ =;°] ==
Q~°’Q®C
SEA PLE

Aggregate
Manager

o s,
=\ S .
NG C
Result Qg§ WilLab
< - e Aggregate
. Manager

slice page (url)
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Browse resources

~ Resources
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Browse resources

~ Resources

Geographic view List view
[25 ¢ ]records per page Search:
4 NETWORK_HRN + HRN v+ TYPE v+ HOSTNAME v+/-
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Aggregated Measurements

v MEASUREMENTS

CPU Usage Memory Usage Traffic Sent Traffic Received
Il CPU (%) B MEM (%) Traffic Sent (Kb) I Traffic Received (Kb)
0,100
0,075
0,050
0,025
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OpenlLab use mixing wireless techs

Demonstration

- == Control Network
- == WIiIMAX Wireless Network

=== WiFi Network

ssh connection for .
BS configuration .

Internet

(XMPP)

NITOiS Server

it |

ICARUS ICARUS ICARUS ICARUS :
|
|
1

- - - - a

ICARUS ICARUS ICARUS  ICARUS

¥ F @

Wi-Fi and WiMAX connectivity

Android Smartphone equipped with
microcontroller featuring environmental
sensors and running UTH’s Android RC
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Key technologies for federation

SFAWrap Control plane management SFA Python

== ==

OMF RC  Experimental plane management FRCP Ruby

= =

Measurement plane management —

TopHat
Interconnect measurement systems

==

Manifold _  Python

sfatables Policies SFA Python

=

Federation portal — Web GUI (+ API + library)
MySIice support experiments from setup through completion Manifold Python,

Glu between existing services, with a tight HTML5, JS
integration of measurements and monitoring.
Tool allowing users to design and run ZEl
NEPI = : FRCP Python
experiments Manifold
OMF EC OMF Experiment Controller FRCP Ruby

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



Get started with MySlice

* http://myslice.info
 http://trac.myslice.info/

« git://git.onelab.eu/myslice.qgit

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



More information

« http://www.ict-openlab.eu/

« http://www.onelab.eu/

« http://nitlab.inf.uth.gr/NITlab/index.php/testbed
« http://www.ict-fire.eu/home.html

« http://www.fed4fire.eu/

o http://f-lab.fr/

« http://new.fit-equipex.fr/

« http://www.geni.net/

« http://www.ict-fire.eu/home.html

« http://fibre-ict.eu

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



Where are FIT’s testbeds?

Wi-fi
mesh
testbed

Cognitive radio
testbed

Embedded

communication
objects (ECO)
testbed

.................

Serge Fdida et al. - Taiwan/CNRS - Paris, January 8th, 2014



FIT Technology for loT

4 nodes _’tthe ﬁ%‘ia Grenob
656 in Inria Lille =

512 podes.in Inria Rocquenéaﬁrt,
512 in Strasbourg... -

e
(((((
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loT-LAB Node ARM A8

_—f.'.:.y = =fp
| Variscite LTD":ME= 5
VAR-SOM-AM35 v1.5. 13"""&
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loT-LAB Node A8 Architecture
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Infrastructure : Mobile nodes

* Lille: 200 m"2, 64 robots

 wifiBot

« Strasbourg: 250 m”"2, 96 rob
 TurtleBot 2

» Grenoble: 2 aisle of a building, 8 robc T-'riﬁ

N —
-

« Roomba / random trajectories
 TurtleBot 2 / planed trajectory with Kinect

Serge Fdida et al. - Workshop - Montevideo, March 17th, 2015



