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Abstract: Peer-to-peer (P2P) databases are most probably used nowadays on the Internet for distributing and sharing documents, 
applications, and other organizational data. Finding the answers to large-scale ad hoc queries as aggregation queries on databases 
often gives rise to different challenges. Finding the exact solutions consumes a large amount of time and also is difficult to implement 
since P2P databases are often dynamic and distributed. In this paper, an approach for approximately answering ad hoc queries in 
dynamic and distributed databases is presented. Generally, the data is distributed across different peers in a distributed environment,
and majority of the times, within each peer, the data is correlated up to a large extent. This fact is taken use of and an approach for 
processing queries in such environment is described in this work. Also, the results of the work are presented thereafter. 
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1. Introduction 

Peer-to-Peer (P2P) databases are used up to a great extent 
these days for sharing of files and partitioning and data 
distribution over the network. A P2P network comprises of a
number of peer nodes which share data and resources with 
other peer nodes. It is also possible to establish a hierarchy 
amongst the nodes, if there is such a requirement. Usually, in
typical client-server models, major role is played by the 
server by providing services to different clients and also 
processing the queries which are initiated from the clients. 
Generally, in a P2P network, there is no any central authority 
for doing such administrative tasks. This results in poor 
coordination or lack of coordination amongst the different 
peer entities. Also, there is no performance bottleneck due to 
absence of failures as there is no central authority entity. 
Such networks can be regarded as scalable, and dynamic, and 
because of this, no huge difference is made in performance if 
a few nodes join and/or leave the network. 

The important applications of P2P databases include those 
involving tasks like sharing of files and retrieval of relevant 
data. Those applications involving such types of databases 
include such queries as aggregation queries. Processing the 
aggregation queries has a large scope in applications of areas 
such as decision support, data analysis and mining, etc. 
Aggregation queries may also be used up to a large extent in 
sensor networks for detection of temperature and anomalies. 
These may also be used in various Intrusion Detection 
Systems. 

The system described in this paper aims to keep updated 
information about the peer nodes in the network and also 
retrieve and analyze the results for aggregation queries at the 
target nodes. It is expected that the results for the aggregation 
queries be generated quickly so that they may support real-
time systems. If the relevant information about the different 
active peers in the peer-to-peer network and the relevant 
information about the databases on each peer are known, then 
approximate results could be generated with lower risks. 
Aggregation queries may have the following simple general 
form: 

  
SELECT  aggreg_oper (col_name) 
FROM     T 
WHERE  selection_condition; 

In the above query, T denotes the name of the table that may 
be distributed over the P2P system, most probably making 
use of horizontal partitioning. The aggreg_oper is any 
aggregation operation such as MAX, MIN, COUNT, AVG, 
SUM, etc. The col_name denotes the name of that column on 
which the required aggregation operation is to be applied. 
Such type of query needs to be transformed into multiple 
queries such that each of them may have to be operated on 
different partitions of the original database. 

The architecture of the system built is explained first with the 
help of the modules that it contains. Then, the results of the 
system are shown and explained. 

2. Literature Review 

Various sampling-based adaptive techniques were presented 
for the answering of queries in P2P database system of the ad 
hoc aggregation type. Comparatively, lesser number of 
messages was required for sending over the network and in 
accordance to it, tunable parameters were expected to be 
provided so as to maximize the performance for the various 
network topologies [1]. An efficient system was built which 
made possible efficient searches of large numbers of data 
providers on the internet. Every data source or data provider 
can become an autonomous node in a large peer-to-peer 
network [2]. Indices were utilized on each node and the 
relevant queries were accordingly directed from any node 
where the query was submitted to the respective relevant 
sources. Such an approach was found to have a high degree 
of feasibility especially in those applications involving a
large peer-to-peer network. A system that made use of an 
adaptive two-phase sampling approach was developed which 
was based on random walks of the P2P graph [3]. It also made 
utilization of the block-level sampling techniques. 

Firstly, query routing and then accordingly, its processing 
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form the main problems that arise because of the absence of a 
global catalog in a P2P network. Relevant solutions were 
proposed for efficiently handling these problems and 
accordingly generating the results for the queries that are 
initiated by the user [4]. A protocol was proposed for the 
participants in a network to build P2P networks in a 
distributed fashion that resulted in connected networks of a 
constant degree [5]. This resulted in an efficient search and 
data exchange in the network. Also, global knowledge about 
all the peer entities in the network was not a compulsory 
requirement that is to be known previously. 

A framework was developed so as to classify the current and 
future P2P network technologies. The main task that was 
included in this work was identifying the important basic 
characteristics of the P2P network applications [6]. The 
infrastructure that may be developed on this idea may focus 
on computing in the P2P network. A Decision Support 
System named Aqua was designed for providing fast 
approximate answers to the aggregation queries [7]. Such 
queries are generally applied in OLAP applications. Special 
statistical summaries called synopses of the original data are 
computed in advance and then stored in the database. 
Approximate answers were calculated by rewriting the 
queries so that they could be run on the computed synopses.
Also, the system keeps the synopses consistent with the 
underlying data, as the contents of the original database may 
have undergone changes due to transactions getting executed 
and accordingly the contents getting updated. 

An efficient range of query processing schemes was proposed 
[8]. Query processing algorithms were proposed for single-
attribute and multiple-attribute range queries respectively 
within a bounded delay. The ability to answer aggregation 
queries approximately and efficiently proves to be of larger 
benefit for data mining and decision support tools. The 
techniques realize and recognize the importance of taking 
into consideration the variance in the data distribution [9].
This work may then be implementable on a database system 
and may turn out to be of the superior quality in the 
generation of the approximate results. 

3. Methodology 

3.1 Algorithm  

The following is the algorithm of the built system on which it 
works: 
1)Start. 
2)The system was provided with the detailed information 

about the active nodes present in the system as input in the 
form of a file named ActiveNodes.txt. 

3)The peer network was then generated for executing the 
aggregation user queries. 

4)A set of rules formed due to efficient study and analysis is 
utilized for allowing user for business analysis and 
constraints. 

5)Approximate results were generated along with the final 
error estimate after completion of the business analysis. 

6)Stop. 

3.2 Approximate Query Processing System 

The system has been designed in such a way that it becomes 
simpler to keep the information updated regarding the 
different nodes in network. Then, it is expected at the query 
node to retrieve and then further analyze the generated results 
for the query initiated. The details of the current network, 
different locations of the nodes and the databases at all of the 
peer nodes in a network, query execution along with the 
collection of their results, etc. is possible to be maintained. 
The system is designed for the aggregate queries‟ processing 
over the different peer nodes within a network. The following 
diagram depicts the architecture of the system built: 

Figure 1: Approximate Query Processing System 
Architecture 

The built system includes connection of the different nodes in 
a network to form the peer network. As the figure depicts, the 
aggregation query would be taken from the user at any node 
for which the results need to be evaluated. The various 
details regarding the query and the specific user information 
may also be used for the further query processing. This may 
be needed as the approximate results of the query are to be 
further generated. Accordingly, the different peer nodes 
would be chosen for the task of evaluation of the query. At 
the beginning, the input is given to the system in the form of 
a file that covers the information about all the active nodes in 
the network that can work on the real time databases.  

The entire query processing system includes four steps. The 
first step includes the task of node construction where the 
peer-to-peer network is actually set up. The second step 
involves selection of a random node for aggregate queries 
processing. Different techniques may be used for the 
selection of a random node. The third step does the selection 
of records from the database that would be needed for the 
further processing of the query. Also, the query may be run 
on multiple peer nodes and the results would accordingly be 
generated. Then, the fourth and the final step is to do 
performance evaluation. This involved the comparison of the 
generated results at peer nodes and then verifying whether 
the generated results are valid. This is called as approximate 
processing of aggregate queries. The aim is to increase its 
efficiency in generating results. 
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3.3 Experimental Evaluation 

For evaluating the system‟s results, firstly the server needs to 
be started and then the user needs to login. For this purpose 
SQL Server 2008 is used. Then, for the task of approximate 
processing of queries in a peer-to-peer network, the no. of 
nodes may depend upon the application in which the query 
processing is being performed. The following figure shows 
the experimental evaluation of the query processing system: 

Figure 2: Results of Approximate Query Processing System 

In our case, we have made use of four nodes of which one is 
a server and the other three are clients. The system shows 
how many nodes connected to it are active. Also, it displays 
the status of each node whether it is connected in the system 
or not. Then, when the Processing Sample button is clicked,
the system asks for the further details from the user regarding 
query processing. The important step in the query processing 
work is to select an appropriate aggregate function which is 
to be used for the task of query processing. Here, separate 
fields are provided for the selection of table name, attribute 
field and conditions, if any. Now, a specific table is selected 
using the „Table‟ field on which the above selected aggregate 
function is to be performed. Also, the attribute name in the 
table is to be selected using the Process Field on which the 
aggregate function will be performed. If any condition is to 
be applied on the attribute field, then the Condition Field is 
used for the same.  

After the above procedure is done, then the Random Walk 
button is to be clicked. Now, the process of approximate 
query processing is done on the table data. The results of the 
query processing are displayed in another window. The 
following figure shows the results obtained:  

Figure 3: Approximate Query Processing Results 

Since the data on which the processing was performed is 
large, the results could also be shown using a processing 
chart. The following figure displays the processing chart for 
the results obtained: 

Figure 4: Processing Chart of obtained results 

4. Conclusion 

The approximate query processing system built makes use of 
less number of messages to achieve quality service, efficient 
utilization of resources, increased throughput and less 
response time. Such a technique might prove to be useful for 
answering aggregate queries in a P2P network working on 
real time databases. 
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