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FED4AFIRE

FGRE: Fed4FIRE resources
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Fed4FIRE’s role in European FIRE
framework
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Fed4FIRE — general info

 |IP project coordinated by iMinds » Total budget: 7.75 MEUR
» 10/2012 - 9/2016 » 42 partners
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Fed4FIRE assets — tools
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Diverse technologies
Diverse implementation stacks

4
e IP® iMinds

FED4FIRE 8 CONNECT.INNOVATE.CREATE



US GENI federation

® Fixed sites

O Regional
networks

ot

More testbeds

More uniformity of testbeds
Designed GENI AM API
(instageni rack, exogeni rack,
Openflow, Wimax)

o 0
o eles
2
A & campus OF switch
Internet2 OF Switch — Campus Link

9 s
FED4 FIRE NLR OF Switch -—lelJ!'::nk l PlanetLab host I ProtoGENI host

VLAN 3716

Tech =5
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Make it easy for experimenters to use multiple
testbeds

Single account
Single (or small number) of tools, choice of tools

Multiple testbeds
To scale up
To use/combine special resources (e.g. wireless robots)
Redundancy (e.g. testbed in maintenance)
To re-use experiments (class exercises, scientifically, ...

To compare environments (e.g. wireless, openflow
hardware, ...)

N

2
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A open plosorm b developery, doplorirg, ond occessing planshary-scoe services.

Design principles © s

PlanetLabd Europe
Abe Documentien  Puict watnn
« Home
* About
AUTHORITY  SLICE: REQUESTS  SERVICES SUPPORT ©LosouT » Join us
=3 iMinds Autherity + Suppon

 AUP
3 EXPERIMENT MANAGEMENT SUPPORT AGCOUNT » Guides

© Testhed administrator
o API
. » Tutorials
Logm « Job offers
Usemame | funas sl g . Federated Testbeds
T r—
Passworg B

s
SFA Reguay Aggregate Manager
== Logm + Raguestsice # Vaiae Regquests Zconct O Logont e W

Experiment now [ Emai Archives

e . Hoartblosd bug and Planett ab
There has been  lot of dscuasion

ExERMENT MANAGEMENT suppoRT

ORONONO

Exporment row

Testbeds
trust IdPs
in federation

VIACS, 517 ME RAM. 40 G8 HO,
ZxEmemet 2602 11807 (x 30)

ol Core 2 Duo, 1 G RAM.
Zxfifhamet 22802 {1ty x 20)

kel 7,4 GB RAM 2 the

~ Multiple testbeds —

FEDAFIRE All of them can apiiear and disappear

Heartbleed bug and PlanetLab

There has been a lot of discussion recently i fegard to a secunty vuinerabiity In a version of OpenSSL.
commonly knawn as the “Heartbleed B

Heartbleed affects OpenSSL. used by a majorfy of the web to securely send data

PIaNeILab EUrOpe weD Services have been upsated wih he alest fed, version of OpensSL. while nodes
don' expose services affected by the Heartbleed bug.

Welcome to PlanetLab Europe

PlanetLab Euroy ropean portion of the publicly avakable PlanetLab testoed, a giobal faciity for the.
deployment of new Network senvices.

Since 2008, d industrial research fabs have tested their
experimental technologees on PlanesLan Europe. including: distibuted storage. network mapping. peer-to-
peer systems. Gstributed hash tables, and query Processing

As of Fevruary 2013, Planettab Euope cons

5 0f 349 nodes at 156 sites (latest figures here).

< >
ﬂ\
) @ s
+| United

P ® iMinds
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Experiment workflow

Welcome to Fed4FIRE's documentation!

Quick search

= B [utorial

Federation policy:
experimenter can run
tutorial experiments

to learn testbeds

Documentation
http://doc.fed4fire.eu

“N » Do more experiments and tutorials:
Provision resources, control resources
(ask more quota to testbeds if needed as testbeds
e can have different policies) IP® iMinds

FED4FIRE 13 CONNECT.INNOVATE.CREATE
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Technical workflow between
components
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Workflow (protocol: XMLRPC over SSL)

Slice
e MRS £ ythority
....... API 3. Create slice/get credential (signed XML
=== = Member
Authority
Create API \ Get credential (signed XML)
Account and get
certificate - S\

1. Use signed — .~
certificate in
tool —

5. Control resources

4. Provision resources

v

Aggregat_e Manager API

A,

FEDAFIRE

15




FED4FIRE

Monitoring




JFed testing and monitoring
https://flsmonitor.fed4fire.eu

http: //monltor llabt.iminds. be

API testing

FUSECO

Koren

NETMODE

MNITOS Broker

NITOS SFAWrap

Marbit

COfelia (Bristol openflow)

(
Ofelia (Bristol vtam)
Ofelia (I2CAT openflow)

Ofelia (i2ZCAT vtam)

Flanetlab Europe

SmartSantander

Virtual Wall 1

Virtual Wall 2

Virtual Wall 2 [openflow)

w-iLab.t 2

Last Test Start Time Last Partial Last Full Time since last Last
Test Name CED Last Test Duration SUCCesS SucCess Failure Log History
Confine 2014-12-01 21:05:03 |10 Minutes and 38 4 days and 11 hours log  |history
seconds

Fuseco 2014-12-01 21:27:02 [27 seconds log history
METMODE 2014-12-01 22:36:37 |1 minute and 40 seconds log history
Mitos Broker  [2014-12-01 22:38:18 |1 minute and 18 seconds log history
Nitos SFAWrap [2014-12-01 22:39:37 |14 seconds log history
Planetiab 2014-12-02 03:43:26 |10 MiNUtes and 49 6 days and 21 hours Jlog  |history
Europe seconds
Virtual wall 2014-12-02 03:39:06 |2 minutes and 51 seconds 3 days and 22 hours |log history
Virtual wall 2014-12-02 03:36:25 |2 minutes and 40 seconds 3 days and 22 hours |log history
Virtual Wall 1 [2014-12-02 03:32:11 |4 minutes and 12 seconds 3 days and 22 hours |log history
Virtual Wall 1 [2014-12-02 03:29:14 (2 minutes and 56 seconds 3 days and 22 hours |log history
Wilab.t 2014-12-02 03:42:42 |44 seconds log history
Wilab.t 2014-12-02 03:41:58 |44 seconds log history

CAOX X AU X U X A X XA X KA A KK


https://flsmonitor.fed4fire.eu/
https://flsmonitor.fed4fire.eu/
http://monitor.ilabt.iminds.be/

FED4AFIRE

International federation and
connectivity
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Other compatible initiatives

» South-Korea
» Canada

» Japan

» Brazil

» China

» Russia

2
%o /P& iMinds

FED4FIRE 19 CONNECT.INNOVATE.CREATE



Accessible testbeds: single tool and
account

(Google

Map dats 2015 Google, INEGI | 1000 kM bt | Terms ofUse | =
Use this testbed

FED4FIRE CONNECT.INNOVATE.CREATE




Layer 2 connectivity = stitching VLANS

I~ EPCC BonFIRE A ‘ :utﬁide EU

“‘,f/}? testbed
9 Yo &

M ORRIT testbed
N S

SLIGE A

Internet2 is running a GENI P

Korea: KOREN

3 AM for ION Provisioning l : ey b\ | oR IFus(-,\()od Roland por tosthed
—&9 ONIVBRIS™ L plajgrounds) .- < s

< \“\ b OFELIAIsiand SoNRNWENCE S ey
‘ ) J\_\ ) ‘ " .
. Internet2 ION = ¢ iy
GENI Rack

5 A Vinnytsa
¢ N % :
- S Ukraineyy
¥ l 0

00 L i
A

@ Smart Santander "+

‘

SLICEC

facility

- “ {2CAT OFELIA

island

N " Bulgaria
Wontendgro ¢ G g
1.“'
' h ( afpece
)
ek (N . NETMODE

lllllll

‘; M R ireless testbed

Meshed L2 connections possible
SDX = software defined exchange
eases connectivity (=exchange)
jj. VLAN translation needed + SDN funCtionﬁHQ’iMinds
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Tools beyond provisioning:
experiment control
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-y JFed Experimenter Toolkit =

General | Tepology Viewer | RSpec Viewer | Timeline Viewer

< O m | r O 7 B

Update Status Renew  Terminate Start Stop Time Instant Save results
Experiment Contrel

» Wl server

> W client

& Bonfire

b F npde3

- B3 | @ @ 9

Add Cormmand  Add bammier Zoomin Zoom Out  Reset Zoom

Definition Loom

H

b i
Lﬂmand 1 X node3@urnipublicid:iDN+wall2.labtiminds.be+ authoritys crm: Instant command 1 X
09:32:27: Your command has started.
R e T
09:32:2T: Client connecting to server, TCP port 5001
09:32:27: TCP window size: 23.5 KByte (default)
e
09:32:27: --
09:32:27: [ 3] local 192.168.0.2 port 48699 connected with 192.162.0.1 port 5001
09:32:37: [1D] Interval Transfer Bandwidth
09:32:37 [ 3] 0.0-10.0 sec 1,10 GBytes 944 Mbits/sec
09:32:37: Your command has finished.

chert@urn:publicid:l DM+ wall1.ilabtiminds.be+ authorty+cm: Command 2 X

-

l[z' Untitled l[z’ Untitled1 lu wall D wal2 X
_&




Labwiki experiment control (OMF/OML)

LabWiki b £} Tools A Usert O Log out
My First Application bvermeul_fgreiperf.oedl f NEW
git:default:wilkifiregenipart0.md git:default: oedl/bvermeul_fgreiperf.oedl
= i icati
@ == My First Application - EETIE
- 1 HefProperty('sourcel’, "client-tutl@l”, "ID of =
My First App|igati0n 2 Ee-FPr‘cper'ty('—_he'_is—_erer", "server-tutlel”, "ID slice: default_slice
5 defProperty('thesender', "client-tutlél", "ID o _ . . )
Teday, we will write a simple script to automate 4 defProperty(’thesenderl’, “client-tutlel®, “ID L git:defauit:oedl/bvermeul_fgreiper.
tests such as Ping and Iperf using LabWiki Overall 5 defProperty(’interfaceServer', "eth3", ‘server sourcel: client-tut101 ID of a resourc
we will do the following: 5 defProperty('capacity", 18@88@e8, 'in bits per
7 thelistener: server-tut101 ID of a resourc
Define OEDL scriptfor ping and Iperf cle-FPrcperty('SJ:.r-:a:drll', '192.168.1.7", "P:i.rg
Run Experiment in LabWiki and view Graphs defProperty(’sinkaddri2’, '192.168.1.6°, "Ping thesender: client-tut101 ID of a resourc
My Topology 11 defApplication('iperf') do |app| thesender2: client-tut101 ID of a resourc
12 app.description = 'Ipert treffic gensrator an .
13 app.binary_path = "/usr/bin/iperf-oml2” interfaceserver:  eth3 ;eor:tisfgllnterfac
= s | 15  app.defProperty('server', 'run in server mode capacity: 10000000 in bits per sect
16 rtype =» :boolean) i _—
) | sinkaddri1: 192.168.1.7 s:j"dgred:;t'”at"
18 app.defProperty('client', 'run in client mode . o
e 15 :type =» :string, sinkaddri2: 192 168.16 ::jnd%edsessnnatlt
28 rorder =» 1)
22 app.defMeasurement("transfer"){ |m|
23 m.defMetric('pid', :integer, 'Main process
Define Property 24 m.defMetric( ' connection_id", :integer, 'Con
25 m.defMetric( 'begin_interval', :double, 'Sta
Example: 26 m.defMetric( end_interval', :double, "End o
27 m.defMetric('size", :uintéd, "Amount of tra
defProperty(‘source1’, “client-lwtests”, *ID of a 22}
resource”) 29 app.defMeasurement("connection”){ |m|
3 m.defMetric('pid’', :integer, 'Main process
Define Application 31 m.defMetric( ' connection_id", :integer, 'Con
32 m.defMetric('local_address", :string, 'Loca
‘ 33 m.defMetric('local_port®, :imteger, 'Local Mlnds
FE defapplication(’ plng ") do |app| 34 m.defMetric( 'remote_address', :string, 'Rem VATE (:REATE
ann_descrintion = "Simnla Definition for 5 m.defMetrici "remnte nort'. tinteser. 'Remnt




http://doc.fed4fire.eu/nepi.html

£P 056 250 walll iabtiminds be - PuTTY

2
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FED4AFIRE

Workflow adding a testbed
to the federation




Adding atestbed to the federation

gt

doc.fed4fire.eu |
AM APT doc Implement AM
API on top of
Add testbed in testbed

Experimenter tools

Document - £
testbed ‘ —
Dashboard and Test with jFed probe
b 4 nightly testing
e (+internal testbed monitoring) ’F® iMinds
FEDAFIRE 27 CONNECT.INNOVATE.CREATE
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Use cases




| NEPI experiment execution

FIRE-GENI
Summer school
2014 - 2015




g JFed Experimenter Toolkit

General | Topology Viewer | RSpec Viewer | Timeline Viewer

- & 2
3 @ . ‘.!J Reboot 'ﬁ' Share / Q a o
Update Status  Renew  Terminate ﬁ Edit ssh-keys Auto Layout Zoomlin ZoomOut Reset Zoom

Experiment Advanced Layout foom

IS Progress | @ Errors | Timeline log | server@urn:publicid:IDN+wall 1 ilabt.iminds t

¥, Initializ s at iMinds Virtual Wall 2

Initialize nodes at iMinds Virtual

W arkimm £ - Eir - v

% Waiting for nodes from BonFire to become ready.

% Waiting for nodes from iMinds Virtual Wall 2 to become ready.
|y Waiting for nodes from iMinds Virtual Wall 1 to become ready.
% Testing connectivity to nodes from BonFire.

% Testing connectivity to nodes from iMinds Virtual Wall 2

%y Testing connectivity to nodes from iMinds Virtual Wall 1
g Y

(£ Untitled | [# Untitledl l Q wall | ovs | @ wal2 X

NcWw~TTrinc -




Example: SME does scalability testing
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Forge: lab in Greece using iMinds testbed

» 200 students In 4 sessions
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Wireless LAN throughput

In this lab session we'll investigate the different Wi-Fi settings and features which impact
the throughput in a WLAN hotspot network. This course is provided by Ghent University
and iMinds as part of the FORGE project, Forging Online Education through FIRE.

Learn more about FORGE »

Introduction

You will be using actual hardware (and no simulations) to experiment
with different settings and features of Wi-Fi (Wireless Fidelity, based on
|IEEE 802.11 standards) when deploying a WLAN (Wireless Local Area
Network) hotspot network. By using this hardware to solve multiple
guestions in a set of well-thought-out exercise scenarios, you will gain a
better insight in the different aspects which impact the achievable
throughput in your WLAN.

Live experimentation

The wireless nodes you will be using are part of the iMinds w-iLab.t
Zwijnaarde testbed (a.k a. "wilab2"), which is physically located at the
Zwijnaarde campus in Belgium but can be configured, managed and
tested completely from within the web interface you are currently using.
This web interface itself is controlling the wireless nodes and is also
dynamically created and hosted at the iMinds Virtual Wall testbed,

which is physically located at the Zuiderpoort offices (Ghent) in Belgium.

These so called FIRE (Future Internet Research and Experimentation)
testbeds can also be used in research projects to collaborate with
industry partners to e.g. study and improve WLAN functionality.
However, the configuration and experiments that you will perform during
this lab session do not differ from the ones that are also applicable
within your own WLAN at home.

One machine controlling Three wireless nodes
the experiments performing the experiments

Usage of iMinds iLab.t Virtual Wall and w-iLab.t
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Use multiple testbeds/technologies with
single account and tool

Extend your experimental research to other
testbeds: upscale, other hardware

Re-use front-end tools / control tools /
tutorials / classes

Easy use through federations
http://www.geni.net
http://doc.fed4fire.eu
http://www.fed4fire.eu

Combine and test on all layers
A /F® iMinds
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