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Network Measurement

Packet pair : two
packets of the same
size and with 0
spacing.

Arrival data
is processed
by statistical
tools.

Bottleneck bandwidth can be measured by the space between
two returned packets.



Network Performance Management
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Most connections today are multi-hop, multi-ISP connections.
- Quality of Service (QoS) has to be measured and managed.
- Multi-ISP QoS management technologies are important.



Virtual Networks

Federated Clouds
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Clouds today is a hybrid of network and machine virtualization.
- Data centres provide virtual machines (VMs).
- VMs communicate to each other over virtual networks (VNs).
- Federated clouds are made to satisfy globally spread customers.
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Differentiated Services
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Streaming etc.
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Pricing What price is fit for each class?

Carrier

High Priority Class




Pricing and QoS Provisioning

Feedback

User
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Service provider server
H Investments
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Quality of Service Limitations

Network How to increase the revenue of
service provider?



Decreasing Congestion in Wireless LANs

Choice 1: To connect to an access point which is less congested.

) Choice 2: To move to an area
Y which is much less congested.
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Load Balancing in Ad Hoc Network
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* Ad hoc network is distributed, self-organized network
— Difficult to control whole the network.

e How to detect and balance the traffic load?
— Routing-based method, Transmission rate control, etc.




Security in Ad Hoc Network
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e Ad hoc network is vulnerable to various attacks
— Wormhole attack, Blackhole attack, DDoS attack, etc.

 Autonomous attack detection method
— Observation-based, reputation-based method.



Multi-Layer Networks

|

Wavelength assignment of optical layer depends on IP layer.



Multi-Rate Optical Networks

High data-rate
lightpath
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Low data-rate
lightpath
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* Cost/efficient placement and allocation of different types and

amounts of regenerators supporting different data rates.
* Routing and wavelength assignment in a multi-rate optical network.
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