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Fed4FIRE assets — facilities (doc.fed4fire.eu)
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Fed4FIRE assets — tools .55‘
erd w SFAWRAP FED4FIRE
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Goals of federation ) 4
FED4FIRE
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, ...)
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Design principles . '5!.1.

FEDAFIRE

7?£ @ ® Standardized APIs
Testbeds
trust IdPs

in federation

Multiple testbeds
\ wwwrepsrreeu  All of them can appear and disappear! & . . & &



# Users

1800

RE

1600

1400

1200

1000

800

600

400

200

== imec users and students only
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# Projects (1 project = set of experiment runs)

700

600

500

400

300

200

100

projects

| wwwrebsrREEU. M & . B4 AL A 24 S8 0 & A



vhe

Monitoring federation is key (https://fedmon.fed4fire.eu)

FEDAFIRE

<
!



Try it out Sy

FEDAFIRE

http://doc.fed4fire.eu
Account: https://authority.ilabt.iminds.be
jFed: https://jfed.ilabt.imec.be

WWWFEDAFIREEU 4 & . @ Lol L A L4 L8 O & A


http://doc.fed4fire.eu/
https://authority.ilabt.iminds.be/
https://jfed.ilabt.imec.be/

- plenary talks

- tutorials

I - technical discussion
¥% )\ - demos

ﬁ g 2X per year




Fed4FIRE as a
meta-testbed
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JFed tool: easy access for testbeds (jfed.ilabt.imec.be) £

4

FEDAFIRE

.. iFed Experimenter Taolkit (=N 5|
|_ceners) |["ToBGEGY Eater | NRSReGkaReH InmeineEatan ]
| = Q@ Q O
Run  Reserve  Save Auts Zoom  Zoom  Reset
Layou In out  Zoom
Edit Layou Zoom
Resources
[‘-‘E D rocez |
Generic Node  Physical Nad
W roseo W ocs
&2 [iso ]
Virtual Machine  XEN VM (i1 ]
M M roces |
OpenVZVM  Wireless Nod W roser = -
& < e
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Programmable edicated Bt
T e
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Fed4FIRE as Meta-testbed .}s

FEDAFIRE

Enables all kind of experimentation because of bare metal
hardware of all kinds of equipment

Including creation of new platforms, testbeds, ...

AL b A Al &b . . o A




SDX Deployed Topology Gé.

= cpocBonFre  CATOFEUA  iMinds FED4FIRE
gthmsm Exg;':;’ge L e Festbed 1 8 2cﬁsT|:n';ELIA. B ytual e T
esources Points W o @ .
y - \ l / FIRE -
Other GENI pm e
Resources | = \, / o Th . t I .
( Internet2 AL2S “,:"1-0;7 - IS topology 1S
OIh?GENI _ 5 :.WirelessTestbgd_ / based on
Resources | L\ . 4 .
L A production
P 1 — > Nemon networks and
— S = ' Wireless Testbed
7S = O GENI resources
| L Compute/Storage o
" Cldudlab Mimede SO * Prototype SDX

and SDX enabled

- RS services have
E o been deployed
. 3 - S " "N _—
EC2 Direct Connect 858058 _| e =
— Y] . — MAX
- Glacier 53 EBS | — / L : : J MAX InstaGENI Rack SDX Compf.ilerstorage
. Amazon Web Services = Other -+ Com _N —
- (aws)  Networks i, ww
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' Other -
: _‘.Ne?works_‘_ ’ Compute/Storage
o WIX SDX
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Single testbed prototype

4

FEDAFIRE

5 iFed Experimenter Toolkit [E= [EEE 5
General [ Topalogy Viewer ” RSpec Viewer ” Timeline Viewer I
O P -
B = o o BB E T e 0
New Open Open e Run Update Terminate Recover Open Preferences Report Docs About
URL Status Shared abug
Experiment Definition Experiment Preferences Suppert
— ] —
ol
<
i= Progress | € Emrors | /” Timeline log
% Waiting for nodes from iMinds Virtual Wall 1 to become ready.
% Testing connectivity to nodes from iMinds Virtual Wall 1.
0 sdil X
This experiment rul expire in 7 da hol tes ond: 0‘. Proxy enable

WWW.FED4FIRE.EU
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Upscaling

. jFed Experimenter Toolkit

General | Topology Viewer | RSpec Viewer || Timeline Viewer |

o Q 9
Update  Renew Terminate Rebeot Edit Share Auto Zoom Zoom Reset
Status S5H-keys

Experiment Advanced

Zoom

| amazon

WIXIMINDS

FEDAFIRE

- Fed Expermenter Tookit

Gereral [Topology Views: || RSpecuiewen

|

i Progress | @ Errors
@ lestn ity
% Renew experiment
=

UTAHIMINDS
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|
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S
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Netwaork Function Virtua
experiments on Fed4FIRE




Virtual Network Infrastructure Topology

FEDAFIRE

2e® @ [ iFed Experimenter Toolkit
Topology Editor

> 8

Run Resewve

Copy Paste Duplicate Auto Zoom Zoom Reset
Layout In Out Zoom

Edit Layout Zoom

¥ Computing Elements

= N

VM
m g \-\

Virtual i
Machine S

(2] 1

e T

OpenVZ VM Wireless Node

% =

Dedicated Ext.
Network
Cennection

<[

(@i @ s s« | Qamcia
Click and drag the ciicle to a target node to create a new link. &, il Proxy fully enabled |?| |_
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Automating with
Experiment
Specification
(eSpec)




What is an Experiment Specification? .n,-.

FEDAFIRE

Espec bundles:

=+ (5 + [l

ANSIBLE

Resource Files to be Commands
Specification uploaded to be executed

+ [08 Extras: g ﬁ?]

22 WWW.FED4FIRE.EU t B . . Al hAA . & o A ﬂ




?

Characteristics o e
FEDAFIRE

Stored in:

- Folder

« Archive (.zip / .tar / .tar.gz )
« Git repository

Contents:

- experiment-specification.yml
RSpec
Additional files to be uploaded/executed

Goal: Everything in one place for a reproducible experiment
Where: now released in jFed 5.8.0, documented at http://jfed.ilabt.imec.be/espec/

23 ‘WWW.FED4FIRE.EU ‘ AA ‘ “A‘ “ AA ‘
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Virtual Wall | and 2:
400 physical servers
+ virtual machines
for experimenting

- oBciMinds  iLlab.t

UNIVERSITY



w-iLab.t

+150 fixed wireless nodes
15 mobile robots

Homelab

City of Things Antwerp
Being rolled out

~ MR R g~ | 100 points in city
“imec T & @ .8 Sensor + wireless experiments




IMEC W-ILAB.T (HTTPS://DOC.ILABT.IMEC.BE)

LTE environment

Imec sensing
device




Officelab

Being rolled out
on 3 floors

Same nodes as
City of things

- mTB:iMinds iLab.t

UNIVERSITY



GPU lab




‘a; Properties of node — m} X

GPU ACCESS in two ways

Select testbed: | Minds Virtual Wall 2 e - e

Health: W9 100%

Dedicated machine with root access (use jFed) S =

Free IPv4's: 1of51

Upcoming maintenance

« Install your own cuda lib etc i o a0 [

until 2030-02-20 14:15
Health updated 2 few seconds ago.Counts updated 12 minutes 290

Shared machines with “docker job system”

http://doc.ilabtiminds.be/ilabt-documentation/

(gpulab) -
Currently:

o 37x GTX1080i, 20x GTX1080, 17x GTX980
or older

« 200.000 cuda cores
* One or more cards per machine

Specific node: (%

®) Specific hardware type:

‘ WWW.FEDAFIREEU 4 & . 208 Al A L4 L8 O & A



FEDAFIRE

@rca

ORCA-PROJECT.EU

ORCHESTRATION AND
RECONFIGURATION

CONTROL ARCHITECTURE ORCA
A 5G EXPERIMENTAL ENVIRONMENT

‘ WWWFEDAFIREEU 4 & . @ Sl el A L4 L8 O & A



ORCA objective:real-time SDR

Real-time SDR: closing the gap between high versatility and low latency

~ chip design cycle

parallelization, quantization, debug, backend and chip processing, testing
~ FPGA hard coding
parallelization, quantization, FGPA compilation and debug

~ DSP firmware coding
vectorization, calling intrinsic functions, debug

~ CPU(N) soft coding

2 vear

"“"x

/ ﬂrca

VERSATILITY
DESIGN CYCLE

f Realtime SDR = - parallelization, debug
high performance AND )
8 h': h versatility ~ CPU soft coding
. — debug
Y >

<10pus 10ups 1ms 30ms
RUN-TIME LATENCY

@rca ot w




ORCA objective: bridging SDR and SDN

Cells-Links

(D& ')

to drive end-to-end wireless network
innovation by bridging real-time SDR
and SDN exploiting maximum flexibility
at radio level, medium access level
and network level, to meet very
diverse application requirements

Throthp'Jt i

Kops/

wireless SDN

radio & network slicing
Interference mitigation
dynamic MAC mechanisms
multi-RAT aggregation
Full-Duplex

massive MIMO

mmWave technology

ORCA-PROJECT.EU 10 e—



Fed4FIRE as meta-testbed .i!%

FEDAFIRE

Combine computing, networking and storage for all your needs
(SDN/NFV/SDX/5G/machine learning/loT/cloud)
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f s QUESTIONS ?

FEDAFIRE

n WWW.FED4FIRE.EU
Co-funded by the Co-funded by the

European Union Swiss Confederation

This project has received funding from the European Union’s Horizon
2020 research and innovation programme, which is co-funded by the
European Commission and the Swiss State Secretariat for Education,
Research and Innovation, under grant agreement No 732638.




