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Hello everyone! I am so honored to attend this conference and get a chance to make a presentation about our paper! My name is xiao zheng and I come from southeast university in china.

Our paper presents a novel mechanism for resource query. Our algorithm  is inspired from Ant Colony System.
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What is resource query in P2P 
networks?

Resource query is one of the important 
issues of P2P networks.
Structured P2P vs. unstructured P2P 
networks
Three essential performance Criteria

Recall
Search efficiency
Average path length

Presenter
Presentation Notes
Search efficiency is the ratio of the number of success search to the total .
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Existent Approaches

Search approaches of unstructured 
P2P networks can be categorized to 
blind search and informed search 

Blind search
• Gnutella----flooding
• Random walks----randomly select the next hop

Informed search
• Directed BFS
• Local indices

Presenter
Presentation Notes
Gnutella uses blinded flooding-based query algorithm to forward messages. 

 each node forwards k query messages, called walkers, randomly to its k neighbors 



 a Directed BFS technique and a Local indices technique which are different from the blinded search mentioned above



The Directed BFS technique queries a restricted set of nodes intelligently selected to maximize the probability that the query will be answered. If we allow nodes to answer queries on behalf of other nodes, then we can still reduce the number of nodes that process a query without decreasing the number of results. In the Local Indices technique, each node n maintains an index over the data of all nodes within r hops of itself, where r is a system-wide variable known as the radius of the index. When a node receives a Query message, it can process the query on behalf of every node within r hops. In this way, the data of many nodes can be searched by processing the query at few nodes, thereby maintaining satisfaction and number of results while keeping costs low. When r is small, the amount of metadata a node must index is also quite small. As a result, Local Indices with small r should be easily accepted by a loosely controlled system such as Gnutella. 
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Problem Descriptions

An unstructured P2P network is 
defined as G(V,E,R,C). 
V is a set of nodes denoting all peers 
in the network, i.e. V={vi| i=1,...,n}. 
E is a set of edges which denotes all 
links in the network, i.e. E={ eij ( vi,
vj)| vi, vj∈V}. R={ri| i=1,…,m} is a 
resources set denoting all shared 
resources in G. C is a resource 
function C:V→P(R) that maps each 
node v∈V to a subset of R, where P(R) 
is a power set of R.

Presenter
Presentation Notes
Bracket 小括号
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The problem is that given such G and r’∈R, 
how to solve V’ subject to V’={v| 
r’∈C(v)∪v∈V}.

Presenter
Presentation Notes
In a real decentralized and unstructured P2P network, nobody knows the global distribution of shared resources, and there is not any index of whole resources, still not any position information of resources. Accordingly, the algorithm must traverse nodes in terms of a certain policy, i.e. form a source node, along edges to reach some nodes, and query the wanted resource r’ at having reached nodes. When the number of elements in set V is very large, a tradeoff must be made between recall and cost, e.g. response time, load. A well-performed algorithm should strike a best recall in a desired response time, and simultaneously make use of fewer query messages, to lower the load in the network as possible. 



R prime
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Algorithm Design

Ant Colony System
Ant-like Resource Query Algorithm
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Ant Colony System

Presenter
Presentation Notes
In the nature, ants always find the shortest path between the nest and the food. Scientists found a special substance called pheromone play a key role in path selection. While walking, ants always deposit pheromone on the ground and follow, in probability, pheromone previously deposited by other ants. The probability of choosing a path is decided by the amount of pheromone on the path. In other words, ants prefer to visit a path owning more pheromone. Furthermore, pheromone can volatilize with time goes by. This effect can result in that the ants can find the shortest path finally.

Ant System (AS) algorithm, based on behavior of the real ant, is first applied to TSP. In the AS, there are some artificial ants deployed on the vertexes in a graph. The artificial ants imitate real ants’ behaviors to find a shortest path. The algorithm is suitable to small TSP(up to 30 cities)[7]



The Ant Colony System(ACS) is an algorithm based on AS. It is feasible for larger problems. Our algorithm is based on Ant colony system.
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Ant-like Resource Query Algorithm

Message 
Rouintg rule

Pheromone 
updating rule

Life-span 
control

Pheromone 
diffusion

Presenter
Presentation Notes
Our work also follows these thoughts. For each query request, n query messages are generated. A query message is corresponding to an artificial ant. An artificial ant selects a neighbor as its next hop in terms of a routing rule, and deposits pheromone on its passing path. When finding the wanted resource on a certain node, it will update the pheromone around the node. Moreover, the pheromone remaining on the path will volatilize in period. Every artificial ant has a life-span. When its life value is zero, the message denoted by an artificial ant will be abandoned. The objective of artificial ants is to find target resources as many as possible under certain restricted conditions. 
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3 key rules

1.
 

Message routing rule
2.

 
Pheromone generation and updating

3.
 

Life-span control 

Presenter
Presentation Notes
There are four key rules in the algorithm.
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Message Routing Rule

The probability of artificial ant k selecting 
neighbor j at node i is defined as
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Presentation Notes
where J(i) is a set of neighbors of node i, Tabu(k) represents the nodes ant k having passed, and ph(i, j) represents the pheromone amount on the path from i to j.
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Pheromone generation and updating

In the following cases, pheromone 
will be generated and updated.

1) query messages will deposit pheromone 
on the path passed by

1)1()()( pnphnph ii Δ−+⋅= αα

Presenter
Presentation Notes
Pheromone plays an important role in ant routing which directs ant selecting path. So how to generate and update pheromone is a key to influence algorithm performance. In ACS, local update and global update rule is applied to update the pheromone on the selected path. Our pheromone update policy based on the principle of ACS and makes some improvement to satisfy search requirements. In the following cases, pheromone will be generated and updated.
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2)When having found a target resource at node n, 
the artificial ant would diffuse pheromone to all 
neighbors.

3) For each entry of the pheromone table, an 
update will be done in period.

)3()(,)1()()( 2 nJmpnphnph mm ∈Δ−+⋅= ββ
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Presenter
Presentation Notes
Receiving a message of pheromone update, a neighbor would update pheromone in the corresponding item of its pheromone table. 



Thus if a neighbor is not always visited, its pheromone amount will be closer to zero. Such node may lack resources. 
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If a new node enters the P2P 
network, it will send update 
messages to all its neighbors. 
Update neighbors’ pheromone table 
by formula (3).
If a new resource is stored in a node, 
it will send update messages to all 
its neighbors. Update neighbors’
pheromone table by formula (3).
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Life-span Control
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Presentation Notes
Every artificial ant has life-span, which could control the number of messages transmitting in the network and insure there are no more messages transferred ceaselessly after a query is over. 
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Presentation Notes
In order to evaluate our approach performance, we have experimented to observe the effect of the presented algorithm in the paper. 
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Simulation results and discussion

NeuroGrid simulator is a Java based P2P network simulator which 
emphasizes particularly on simulation and performance test for 
unstructured P2P network. 

Presenter
Presentation Notes
The simulator is initially used to evaluate a search algorithm called NeuroGrid. Due to open source software, it also can be modified to simulate user designed search algorithm. This paper uses NeuroGrid simulator to simulate our algorithm and evaluate its performance.
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Table 1. Parameters in simulation

Configuration parameters Value

No. of nodes 1000

No. of documents 1000

No. of keys 100

No. of neighbors at each node 4

No. of keys at each document 2

No. of documents at each node
Initial TTL

4
7
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Relation between the number of ants 
and algorithm performance

These figures show that with the number of ants increasing, 
search efficiency will properly increase, but the number of 
messages will increase simultaneously.
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Comparisons of four algorithms 

The performance of our algorithm is acceptable .

Criteria Our
algorithm

NeuroGrid Gnutella Random Walks

Ave. path length 5.3 4.6 63 9.2

No. of messages 320 154 5400 2650
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Conclusion

An ant-like query message routing 
mechanism is suggested.

By adjusting the number of ants, a 
better tradeoff between search 
efficiency and cost could be achieved. 

The maintenance cost of a pheromone 
table is low, which hardly increase 
the burden of the resident node. 

Presenter
Presentation Notes
The method views the query message as an artificial ant, and target resources as the food ants wanting to search. The algorithm utilizes pheromone as heuristic information that direct an ant to select the next hop.
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Future work

Improving our algorithm and further 
performance analysis

update policy of pheromone

Relationship between the number of ants and the size 
of a network

Adaptability while nodes entering and leaving 
frequently.
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