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Abstract
We present spatial P2P, a totally decentralized indexing and 
searching framework that is suitable for spatial data. Spatial 
P2P supports P2P applications in which spatial information of 
various sizes can be dynamically inserted or deleted, and peers 
can join or leave. Peer-to-Peer (P2P) model is used for storing and 
sharing information in a totally decentralized manner. A peer-to-
peer system is a distributed environment formed by independent 
peers that operate in an autonomous way. Each peer provisions 
a part of the available information and maintains links (indexes) 
to other peers. In previous day’s study is focused on P2P systems 
that uphold single dimensional data such as strings and numbers. 
Nowadays, requirement for P2P applications other than single 
dimensional data has been emerged so our goal is to maintain the 
multidimensionality of data. The proposed technique conserves 
well locality and directionality of space.
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I. Introduction
The Peer-to-Peer (P2P) model has become very popular for storing 
and distributing information in a decentralized mode. At first, 
research focused on P2P systems that horde single dimensional 
data. Nowadays, the requirement for P2P applications with 
multidimensional data has emerged, inspiring research on P2P 
systems that manage such data. Our objective is to construct from 
scratch a technique that is inherently distributed and also maintains 
the multidimensionality of data. Our focus is on structured P2P 
systems that share spatial information.
A peer-to-peer, commonly abbreviated to P2P, is any distributed 
network architecture composed of many participants that make 
a portion of their resources (such as processing power, disk 
storage or network bandwidth) directly available to other network 
participants, without the need for central coordination instances 
(such as servers or stable hosts). Peers are both suppliers and 
consumers of resources, in contrast to the client-server model 
where only servers supply, and clients consume.
Peer-to-peer networks are formed dynamically by ad-hoc additions 
of nodes. In an unplanned network, the removal of nodes has no 
significant impact on the network. The distributed architecture of 
an application in a peer-to-peer system provides scalability and 
service robustness.
P2P networks are mainly used for connecting nodes via largely ad 
hoc connections. Sharing content files containing audio, video, data 
or anything in digital format is very common, and real time data, 
such as telephony traffic, is also passed using P2P technology.
In this paper, we propose spatial P2P, a decentralized framework 
for spatial data that conforms to the autonomy principle of P2P 
networks. Spatial P2P provides storing, indexing, and searching 
services for spatial data in a P2P network. Spatial P2P exploits 
existing experience in the field of DHTs and can be built on top 
of any single dimensional DHT. Thus, Spatial P2P distributes 
the spatial information to peers and guarantees the retrieval of 
any spatial area that exists in the system with low space and time 
complexity. Additionally, Spatial P2P efficiently handles changes 

in the spatial information and in the network structure caused by 
joining or leaving peers without the need of load balancing or 
restructuring. Finally, contrary to existing DHT-based approaches, 
Spatial P2P captures the locality and directionality of the 2D space. 
To achieve these goals, Spatial P2P undertakes a different approach 
and does not use a global ordering like 1D DHT methods. In Spatial 
P2P each peer stores data and indexes peers that are close in the 
2D space which avoids the locality loss of the space-filling curve. 
Moreover, in Spatial P2P, the indexed peers are carefully chosen 
in such a way that the directionality of the multidimensional space 
is also preserved. 

A. Mathematical Approach
Spatial P2P uses a grid to partition the space and defines an 
appropriate distance. We can partition the space using x x y 
grid. Each cell C in the grid is identified by its x- coordinate and 
y-coordinate. Grid cells form the smallest granule of data stored 
in the P2P system. An illustration of an 8x8 grid is presented in 
fig. 1

Fig. 1: A Basic Grid

To calculate the distance between two cells in the basic grid, 
we may use any of the traditional metrics such as Manhattan 
or euclidean distance. Consider two cells C= (Cx, Cy) and C| 
=(C|x,C|y) of the basic grid. Their relative distance denoted by 
D(C,C|) is defined as follows:
D(C,C|)=(d1,d2), where 
d1=max{|Cx-Cx||,|Cy-Cy||}
d2=min{|Cx-Cx||,|Cy-Cy||}
Intuitively, distance D(C,C|) is formed by the maximum and the 
minimum difference of the coordinates of C and C|  In a P2P 
network, each peer has to keep up links to other peers. Such links 
should guarantee that existing data can always be found by all peers 
in the network following a path of satisfiable length. In spatialP2P, 
similarly to the DHT-based approaches, each peer maintains links 
to successors and to indexed peers. Successors in spatialP2P have a 
dual role. First, they can guarantee the connectivity of the network. 
Thus, successors guarantee that there is always a path between two 
arbitrary peers in the network. Moreover, successors safeguard the 
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locality and the directionality of the 2D space in the P2P network.. 
Unfortunately, a search that is exclusively based on successors is 
not efficient since it may result in long search paths. To accelerate 
searching, a peer also stores the location of additional peers. Such 
peers are known as indexed peers.  Intuitively, we require that each 
peer p has four successors s1, s2, s3, s4, where each successor 
lies in a special quadrant (as in fig. 2(a)). To accelerate searching, 
each peer p(x.y) stores the location of a set of indexed peers 
having progressively increasing distance from p (similarly to fig. 
2(b). Officially, the indexed peers of p are all peers pi| such that 
D(p,pi|)=(2i,0),0<=I .If a pi|  is not present in the network, then p 
indexes the closest peer to pi| with respect to the D distance. Ties 
between peers are solved similarly to hashing.

Fig. 2: Successors and Indexed Peers of p

We present a search algorithm, in order to know discuss how a peer 
joins and leaves the P2P overlay. Consider a peer p looking for 
information about cell A(ax,ay) firstly, p checks if this information 
is stored in p. Then, p checks if information about A is stored in its 
successors or its indexes peers. If the requested information cannot 
be found, p frontward the search to a peer (from its successors or 
indexed peers) that is closer to A. The search process is summarized 
in Algorithm SEARCH (Fig. 3).

III. Previous Work
The peer-to-peer (P2P) prototype has become very popular for 
storing and sharing information in a decentralized manner. A P2P 
system is a distributed environment formed by independent peers 
that operates in autonomous fashion. Each peer provisions a part 
of the available information and maintains links (indexes) to other 
peers. P2P systems afford a method to distribute the available 
information to peers. It guarantees the retrieval of data that present 
in the system. Achieves a reasonable index size for all peers and 
search path for any search performed in the system. It maintains 
low cost for updating peer indexes when peers join or leave, 

achieve data and search load balancing, i.e., there are no peers 
overloaded with stored data and there are no traffic bottleneck in 
the network. Until recently, research has paying attention mostly 
on P2P systems that handle single dimensional data such as strings 
and numbers. However, the requirement for P2P applications 
that manage multidimensional data has emerged. These systems 
create additional requirements that stem from the particularities 
of such data. In centralized multidimensional applications, data is 
stored according to its multidimensional extent using an indexing 
structure. Typically, these structures protect the locality and 
the directionality of multidimensional information. Naturally, 
locality implies that neighboring multidimensional information 
is stored in neighboring nodes, while directionality implies that 
the index structure conserve orientation. The ideas of locality and 
directionality are very important. If an index structure conserves 
these properties then searching in the index corresponds to 
searching in the multidimensional space which can highly improve 
query evaluation cost.

IV. Results
The concept of this paper is implemented and different results 
are shown below
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V. Conclusion
The techniques that have been planned until now belong to two 
broad categories. Techniques in the first category are based on 
the plan that single dimensional indexes can be reused in order to 
manage multidimensional data, if the dimensionality is reduced 
to one. This idea was the first to be explored. The other category 
techniques are based on the proposal that if centralized hierarchical 
indexes are properly distributed then it can be reused to handle 
isolated multidimensional data .More elaborated solutions have 
been proposed in this category. However, the reusage of existing 
techniques in the approaches in both categories leads to the 
maintenance of some fundamental features that oppose to the 
nature of either the distributed ness or the multidimensionality. Our 

goal is to overcome these shortcomings by creating a technique 
that manages scattering of multidimensional data in an inherently 
distributed way without altering the dimensionality.
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