An Internet measurement platform
for the e-learning community
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Future Internet
Research and
Experimentation

 European research initiative

* Promotion of wide-scale federations testbed and
experimentation facilities for Internet and network-
related research.

e €20 million investment since 2010
« 27 projects founded
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FIRE tacilities

® Wired (® Wireless (® Openflow (@ Cloud (@ Other

w-iLab.t

(IMinds) Zwijnaarde, Belgium

A\ UETRVE]

(iMinds) Gent, Belgium

OFELIA - Bristol
(UNIVBRIS) Bristol, Great Britain

IRIS
(TCD) Dublin, Ireland

Planetlab Europe
(UPMC) Paris, France

BonFIRE

(EPCC, Inria) Paris, France

Community Lab
(UPC) Spain

Smart Santander
(UC) Santander, Spain

FIONA

(Adele Robots) Lianera, Spain

OFELIA - i2CAT island
(i2CAT) Barcelona, Spain

10G TRACE TESTER

(UAM) Madrid, Spain

Perform LTE
(UMA) Malaga, Spain

B) UPMC

1aA1 SORBONNE UNIVERSITES

Outside EU

NORBIT

(NICTA) Sydney, Australia

KOREN
(NIA) Seoul, Korea

Ultra Access
(UC3M) Stanford, USA

Tengu

(IMinds) Gent, Belgium

PL-LAB
(PSNC) Warsaw, Poland

FuSeCo

(FOKUS) Berlin, Germany

LOG-a-TEC
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(JSI) Ljublijana, Slovenia

NETMODE

(NTUA) Athens, Greece

NITOS

(UTH) Volos, Greece




PlanetLab Europe
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FORGE project

E-learning FIRE facilities

Technologies and tools NeT,

UPMC Oe

M@A1 SORBONNE UNIVERSITES  NICTA

' TRINITY COLLEGE DUBLIN | {i iy

COLAISTE NA TRIONOIDE, BAILE ATHA CLIATH | OF DUBLIN

* Educational Layer over FIRE facilities
— Transforms FIRE testbeds into learning resources for education
* Similar usage patterns between researcher & educational

learner
— Resources are discovered, selected, reserved, provisioned

— Experiment executed, controlled, monitored, results collected
— Resources release.

o9 u=mc Lip
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FORGE: Hidden Complexity

Exercise 1-3: UDP throughput with variable packet size

In this exercise, we'll look at UDP throughput again, but with

different packet sizes. Increase the packet size until you

notice a significant (i.e. =2 Mbps) drop in throughput. You 30
can choose three values to experiment with for one

experiment execution. You can also edit these values

IPerf transfer rates in Mbps

throughput @ 39s
directly in the station execute code station 1: 18.84 Mbps

N
=]

bitrate (Mbps)

=]

2000

Executed on the access point:| Show/Hide

Executed on station 1 Show/Hide

station 1

e Steps are preconfigured and automated
— Teacher: discover, select reserve, provision resources
— Student: web based control and monitoring elements

e Supported by:
— Widgets: micro-applications that perform a dedicated task
— Adapters: Backend scripts that interact with FIRE testbed facility

UPMC IiP




FORGE : Reference Architecture
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Local AAI2LTI bridge

bridge

\’

LTI 2.0 support

XAP| support

FIRE resource adapter

LMS / VLE
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FORGE Courses

* Prototypes courses:
— TCP congestion control
— Wireless LAN throughput
— Network router configuration
— Introduction to OFDM

* Opencall courses:

— Metrology of the Internet

— Project-based learning for master level students

— GEANT Testbeds Service - User Certification Programme
— FORGE-based Local Area Networks
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MOOC "Internet Measurements: a
Hands-on Introduction”

Timur Friedman Renata Teixeira

Associate Professor in Computer Networking
Université Pierre et Marie Curie

Week 1: Introduction
Week 2: Topology and routes
Week 3: Connectivity, losses, latency, and geolocation

Week 4: Bandwidth
Week 5: Traffic measurements &7 ﬂ/a/_
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Senior Researcher
Inria Paris




MQOOC : PLE Measurement Plateform

Week 1: Introduction

1. Motivation

2. Background: Internet infrastructure and traffic
3. Types of measurements
4

. Measurement platforms
A. Overview
B. PlanetLab Europe

5. Sound measurement practices
6. Ethical issues

Timur Friedman INTERNET MEASUREMENTS: A HANDS-ON INTRODUCTION
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PLE widget architecture
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Client/server architecture
(MOOC/PLE widget)

« MOOC maintain its students’ privacy

— Student authenticate themselves to the MOOC

— The MOOC request measurement on its behalf (not revealing

their identity)

— Chain of accountability in case of disruptive measurement
 PLE to preserve its resources

— Queuing of requests

— Execution of measurement at a predefined rate

— Sanity check
* Extensibility

— Other clients, other measurement systems...




Results of the first MOOC execution

Average age = 35
wg 2
00 | O3 ) OO

VA

1824 )

enrollments

= A very good satisfaction rate

certificates
delivered
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Perspectives

 PLE Widget operational
— MOOC: Next session 2017

— Web client for classical labs

« TCP/IP course
 Advance course on Internet measurement

* Extensions of the PLE Widget
— New PLE commands (DNS, HTTP and packet capture]
— Integration of new measurement platforms ?




Additionnals slides
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MetroMOOQOC PLE Interface

Experiment overview New experiment

Experiment name

PlanetLab Europe node onelab2.pl.sophia.inria.fr
Command name traceroute
Arguments
Destination www.google.fr or 216.58.208.99

C
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Experiment overview

Pin

Name

iperf 1 thread TCP example

iperf 4 thread TCP example

iperf 8 thread TCP example

iperf UDP example 2

iperf UDP example 1

Ping example

Traceroute example 2

Traceroute example 1

test-tr-lip6

test-lip6

New experiment

Date & time

8 months, 3 weeks
ago

8 months, 3 weeks
ago

8 months, 3 weeks
ago

8 months, 3 weeks
ago

8 months, 3 weeks
ago

9 months, 2 weeks
ago

9 months, 2 weeks
ago

9 months, 2 weeks
ago

1 day, 10 hours ago

1 day, 10 hours ago

Status

job completed

job completed

job completed

job completed

job completed

job completed

job completed

job completed

job completed

job failed

Details



A majority of male learners

T

73%

men

MOOC :
Participants
profile
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Average age = 35

i :
167

women 20

17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

95 different countries

53 55 57 59 61 63



MOQC : Participant profile

59% have a
professional activity

B On training leave(0.70%) [l Retired(0.70%) [l Other(0.70%)
B No response(1.30%) Teacher / Instructor or..(3.40%)
Self-employed / Company..(4%) Looking for a job(7.40%)
B Lecturer and researcher(8.80%)
B Employee in the public sector(12.20%) Il Student(14.20%)
[l PhD candidate / Post-do..(16.20%)
[ Employee in the private sector(30.40%)

1§ u=mc fip
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A majority holds a
Master's degree

7.2%

None [l Other [l Elementary / Primary school
W Junior secondary / Junior h.. Secondary / High School
| Associate degree / Bac +2 [l Bachelor's degree / Bac+3 /..
Il Master's or professionnal d.. jPhD/Bac+ 8



MOQOC : Participant motivation

Motivations and expectations regarding
the course

Learing for my personal peasur or recds |
Learing aspartof my proessional occupaton S
=xtond my pofessionalopporunies S

Learning as part of my studies 28%

Try online education -

Complete a training course already taken on the
subject

Increase the chances that | graduate successfully 10%

1AA1 SORBONNE
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MOOC: Stress on PLE

Chart
400 = Number of
connexions
=~ Number of
300 students
~ Number of
created jobs
200
100
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