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Outline

� The GigaCampus initiative
� Measuring beacons and network 

management tools
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Campus networks are the weakest link

Campus network bottleneck 

Ocean of NRENs 

Frustrated users 
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Our vision
is to provide and coordinate 

top international-level 
campus IT-infrastructures 

that will promote 
innovation, cooperation and 

productive research and education



5

The GigaCampus engine
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GigaCampus – seven areas of focus
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GigaCampus main goals

1. gigabit capacity for the majority of our users
2. wireless access everywhere – on all campuses
3. a common platform for IP-based multimedia communication
4. implemented security policies – established IRTs
5. advanced tools and solutions for proactive operations
6. a strong focus on end to end quality of service 
7. a dedicated set of working groups addressing key challenges, 

producing useful recommendations and how-to’s.

In 2009 the Norwegian academic sector shall have...
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UNINETT engineering task force

• A set of working groups
- Common best practice
- Recommencations
- How-to’s

• Open participation
- meetings
- mailing list discussions
- wiki documents
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Common call for tender

• Networking domain
- Routers, switches, wireless
- DSL
- Telephony

• General IT domain
- PCs / servers
- Application software
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On cite assistance

• New projects
- network design
- implementation

• Visual inspection of
physical infrastructure

• Security walk through
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Physical 
infrastructure

• Fibre projects
• Network cabling
• Power and grounding

• Cooling / ventilation
• Fire detection
• Physical security
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High capacity 
networking

• Gigabit capacity networks
• Multicast support
• IPv6 support • Lambda networking 

• Fault tolerance 
• Quality of service
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Mobility

• Wireless networks
• Roaming (L2 and L3)

• Network access
- IEEE 802.1X

• eduroam 
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Person-to-person 
communication

Develop a SIP architecture that supports IP telephony, video 
conferencing, direct messaging and more.
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Security

• Implement security policies
• Develop security architecture 
• Establish Incident response teams / CERTs

# of security incidents seen by CERT/CC
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Service management

• Best common practice
• GigaCampus tool box 

• Development projects
- NAV
- Stager
- and more
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NAV – Network Administration 
Visualized

� Network management system developed by 
NTNU and UNINETT since 1999

� Open source – many users around the world
� More information on http://metanav.ntnu.no

� Will be included in the                      
GigaCampus toolbox

Giga
Campus
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NAV – key features

� Autodetect network topology (L3, L2, per vlan)

� Network maps

� Machine tracker / L2 traceroute

delay /
loss

service
monitor

network
explorer

traffic
map

RRD

cricket

tabular
reports

machine
tracker

NAVdb

report
generator

status
monitor

threshold
monitor

www

event and alert engine
external
systems

email

SMS

device
center
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Stager

� Developed at UNINETT since 2002
� Generic tool for storage, aggregation and 

presentation of network statistics
� Netflow analysis
� Round trip and packet loss
� Generic SNMP data gathering

� Will be included in the                      
GigaCampus toolbox

Giga
Campus
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Stager screen shot [1]
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Stager screen shot [2]
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End-to-end quality

• Measuring beacon
- Throughput   
- Packet delay and loss

- Session intensity
- Available capacity
- Traffic behavior
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Measuring beacons
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MPING

NDT
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Network map

� Line statistics
� Packet loss
� Round trips
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perfSONAR

e2e measurement across Europe 
- and to the US

� UNINETT participates in the GEANT2 
JRA1 project. Internet2 is also participating

� The objective is to share topology 
information and measuring data through a 
common data model. 

� UNINETT are currently sharing our line 
statistics and topology in the project.
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Traceroute 
with traffic data
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The ”Lobster” challenge

� Our understanding of the Internet need to be 
improved

� The gap between what we can measure and 
what we need to measure is large and getting 
larger

� The Lobster project is funded by the European 
Commission

� Lobster = Large Scale Monitoring of Broadband 
Internet Infrastrucure 

� Runs from 2004 - 2006 
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LOBSTER

� A network of passive
Internet traffic monitors

� Special hardware
� MAPI software

� Cooporation across 
boarders

� Exhange
information and 
obervations

� Correlate results
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GigaCampus – in summary

http://www.gigacampus.no gigacampus@uninett.no


