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Abstract of Bachelor’s Thesis

Academic Year 2009

Design of Lifitime token Delegation
for Delay- and Disruption- Tolerant Networking

In this thesis, I proposed Lifetime token Delegation, a DTN replication management method
with controlled replication based on message lifetime delegation. The proposed method is eval-
uated on a simulation of the transportation environment in a metropolitan city area.

Mobile Ad-hoc Network(MANET) composed by vehicles and pedestrians is proposed for vari-
ous application such as proximity warning system, traffic information system and message service
among nodes. However there are still many difficulties that to realise MANET with transporta-
tion. As vehicles and pedestrians move around, network architecture must support rapid and
complex changes of the network topology, intermittent connectivity.

Recently, Delay- and Disruption- Tolerant Networking (DTN) architecture is being actively
studied. DTN takes network delay and disconnection into account; relay node has its own
storage, and when the links to the other nodes are disrupted, the relay node stores the message
to avoid the message being discarded. This tolerance to disconnection and delay could be applied
on MANET with transportation to solve its difficulties.

When applying DTN to MANET with transportation, routing efficiency is a significant issue.
In this work, routing efficiency is defined as the amount of messages transported under the
limitation of network bandwidth and storage space of the relay node. In a network with delays
and disruptions, it is difficult to calculate the preferable route that is being synchronized on the
entire network. Therefore, the existing works on DTN routing uses the method of replicating a
bundle to increase chance of the bundles arriving the destination. However, it is necessary to
minimize replication of bundles, as replicated messages occupy network bandwidth and storage
space.

In Lifetime token Delegation, a bundle’s lifetime is delegated to the relay nodes as a acti-
vated token. Since only the nodes that have token can replicate messages, unnecessary bundle
replication can be reduced.

The proposed method is implemented and evaluated using the network simulator. The result
presented that the proposed method reduced the number of times the message has replicated
compared to the previous works. For example, 95% of replication and 60% of usage of storage
could be reduced compared to MaxProp, which is one of best DTN routing protocol, even the
reachability is similer. The proposed method improves DTN routing efficiency, leading MANET

with transportation toward the actual deployment in the near future.

Keywords :
10 Delay- and Disruption- Torelant Networking, 2. Routing, 3. Replication Management

Keio University , Faculty of Environment and Infomation Study
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{
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}
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Map<String, Token> tokens;

public LtD()
{
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tokens = new Map<String, Token>();
}
}
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return true;
}

return false;
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public void update()
{
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Queue<Message> relayTransferQueue = new Queue<Message>();
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if ( exchangeDeliverableMessages() != null ) {

return;

3
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for( Message m : messages ) {
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}
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