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Why Internet experimental facilities are needed?

X |Internet became a large scale and complex network
inefficient protocols

X In the Internet it is often not possible to measure traffic flows
and other aspects of usage

X Injecting active probes to discover these hiding properties

X Understanding the details of network and traffic dynamics
Topology changing
Queueing delay variations
Available bandwidth
One -way delay variations
etc.

X Models and analysis of measurement data and traffic

dynamics could lead to a better design of Future Internet
protocols
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Existing TestBeds and
Network Measurement Infrastructures

European Traffic Observatory Measurement Infrastructure

Panlzb

Pan European Laboratory Infrastructure Implementation
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The etomic system

x The European Traffic Observatory Measurement InfrastruCture

(etomic ) was created in 2004 within the Evergrow Integrated
Project

X Since 2005 also supported by the Hungarian Office for
Research and Technology

X |tsgoals:
open access , public testbed for researcher
high precision timestamping
GPSsynchronized

x Since 2008 in Onelab -2 etomic isfederated In
the Advanced Network Monitoring Equipment
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System architecture

X Measurement nodes
Advanced probing nodes called ETOMs
Lightweight APE boxes

X Central Management System

x Data repositories
Network Measurement Virtual Observatory
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2008 ETOMs

Low-cost with

APE boxes ARGOS
2004 - —wm cards
ETOMswith

DAG cards



x ETOMswith DAG
Intel S875WP1E server

Debian Linux
Endace DAG 3.6GE

60 ns precision
GPS synchronized

Special C API for
programing the DAG
card

User space
applications
Packet sender, capturer

x ETOMswith ARGOS
HP ProLiant ML370 server
Ubuntu Linux
Quad core processor

ARGOS card (dev.at UAM)
10 ns precision
based on netFPGA

GPS synchronized

No need special API

Standard pcap library
can be used
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APE boxes

x Active Probing Eguipment

low cost network measurment device
ca.3000
based on a Blackfin programmable board

developed atE°t v°®s Lor 8nd University
100 ns precision
GPSsynchronized
uClinux - Linux operating system for embedded systems
Low energy consumption J

web service interface for performing predefined
measurements (ping , traceroute , packet train sender, capturer , etc.)
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Central Management System

x |BM Blade server

x Key tasks
User management
Node maintenance
Experiment scheduling

Storing experimental
results (temporally )

x Web GUI



