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Abstract – Most of organizations and companies meet their 

needs for software by providing distinguished software 

system during the time. Each one of these systems utilize own 

way for saving information which are not necessarily similar 

to other systems. Therefore, we are facing with a collection of 

information related to an organization which have been 

scattered in a series of heterogeneous databases. On the other 

hand, by the emergence of network and internet the number 

of existing and interrelated databases is increasing daily. The 

information must be extracted from this data sources. This 

task can be done through asking query about the 

information, but the combination of information from 

different data sources, due to different data structures, 

different schemas, different access protocols which they need 

and the distribution of data sources on the surface of 

network, is a hard and boring task. The purpose of 

integration systems is to provide an integrated query 

interface on a set of database, such a way that the user by 

using this integrated interface, without the need for knowing 

the location and the way of access to the data, can ask his 

query in the system and receive the existing results through 

the network. In this study, architecture has been provided for 

querying p2p integration system. In the suggested 

architecture, the features of a p2p environment and the 

changeability of the environment of the network have been 

considered. Also, the utilized mechanism for processing the 

query is such a way that to decrease the network traffic and 

the time of responding to the minimum. The practical results 

indicated that the suggested method has a close manner to 

the optimized status. 
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I. INTRODUCTION 
 

In database systems the relation that the user query is 

done by a declarative language like SQL, the details 

related to the way of access to the data in the user’s query 

is not determined. The system automatically tries to 

choose arrange for the evaluation of existing operators in 

the query. Also, the choice of implementation algorithms 

of these operators is done automatically through the 

system. The choices which the system applies for query in 

this field have been expressed in the query plan. 

Component of query optimizer is in charge of the 

production of query plan. The optimizer must choose the 

best plan for execution among several possible query 

plans. For such purpose, usually the cost of different plans 

will be estimated and then from among the investigated 

plans, the plan will be selected which will bear the 

minimum cost. Of course, the keen calculation of the cost 

of an executive plan is almost impossible without its 

execution. For this reason, the optimizer will use a set of 

statistical information and gains a proper cost estimate [1], 

[2]. The produced query plan will be given to the query 

running engine which is in charge of performing the query 

plan. 

In the scope of p2p integration we face with factors 

which harden the status comparing to the conventional 

databases. In p2p integration, we face with a set of fully 

autonomous data sources. The performance estimate of 

such data sources and also the performance of network are 

almost impossible. Therefore, the two features of 

unpredictability and instability must be considered as the 

main features in the process of asked queries in this scope. 

Moreover, in the conventional methods of query process 

the purpose is to optimize the time of final respond. While 

in the integration system the optimization of time duration 

of the initial respond is also significant due to the long 

time duration of the final respond and for maintaining the 

feature of being interactive of the system. In these 

systems, the answers after the evaluation of the very first 

respond, the rest of the responds must be gradually 

provided for the user.  

Up to now, in most implemented actions in the field of 

integration, the emphasis was on providing models [8]-[3], 

and a series of actions about reformulation queries [11]-

[14]. It seems there have been done adequate attempts in 

this field which can provide an appropriate performance 

for the systems. Hence, in this research we are studying 

about the issue of developing a mechanism for a practical 

responding to the asked queries in the integration system. 

In this study, we will provide a mechanism for evaluation 

of the query which without the need for awareness of 

statistical information about existing resources in system, 

during the process of the query the required information 

will be evaluated and by using them about optimized 

arrange to decide the execution of query operators. 

In the second stage, we will have a total review on the 

integration systems. All kinds of existing integration 

systems and also their main elements will be investigated. 

The significant issues in the first stage of the performance 

of query operator which is in connection with 

reformulation the query will be investigated. In addition, 

the methods of responding to the query in a distributed 

system and the general duties of a data query operator of 

an integration system will be surveyed. In the third stage, 

the suggested architecture for query operator of integration 

system will be provided. In fourth stage, the way of 

implementation of provided mechanism for query process 

will be investigated and then the results of experimental 

evaluation of the mechanism will be provided. Ultimately, 

in fifth stage, the resulting and the future tasks will be 

expressed. 
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II. RESEARCH LITERATURE 
 

A. Data Integration System 
A data integration system consists of a set of data 

resources which have been available from the past and 

forms the basis of this system. Each one of these data 

resources includes a part of required information for the 

user and may have different data model and different 

schemas from other data resources. The purpose of data 

integration system is to combine these available data in 

different data resources and to provide an interface for the 

user to provide an ability for the user to ask his queries 

and to access the results of the queries without the need for 

awareness of the location of the data. For this purpose, 

there are two major ways: Materialized integration, and 

Virtual integration. 

Materialized integration 
Materialized integration is made of two stages [15]. In 

the first stage, all the data are collected from variety of 

data resources and are saved locally. Then in the second 

stage, like a conventional database, the queries of the user 

will be applied to this database and the results will be 

obtained. In data warehousing we can use this method of 

integration. In this case, the general framework of data 

warehousing system has been indicated in Fig. 1. In this 

system, collecting data is done through variety of data 

resources in an offline way and is done through a unit 

consists of ETL (Extract, Transform, Load) tools. 

Applying this unit is done through batch and during the 

time which there are no queries on the schemas of data 

warehousing asked by the user. In the extraction stage, the 

available data in data resources will be collected through 

sending queries to them. The action of transformation of 

the data is done such a way that the collected data has 

been expressed based on the schemas of the data 

resources, complying with the schemas of data 

warehousing. Then, these new data will be stored as 

system data. After doing these stages, the queries which 

are asked in the system will be responded locally. For 

accessing to the best possible performance, the planning of 

data warehousing must be significantly considered and 

indexing must be applied. In [16] a review on the data 

warehousing systems has been done. 

This method of integration is usable when data updating 

is rarely done or there is no need for updated data. Also, 

when complicated queries occur in the system which the 

speed of their evaluation is highly significant, the best 

choice is using this method of materialized integration. 

 

 
Fig.1. Data base analysis 

 

Virtual Integration  
There are some cases which we cannot use this method 

due to the size of the data and their changeability. For 

instance, if the data have been changed during a short 

while or in case of need for updated information or when 

there is a probability of virtual schema change. In such 

cases, we require online access to the available 

information and search the results for the applied queries 

on system by using them. The method of virtual 

integration provides this capability. In this virtual 

integration system, we will achieve a similar result with a 

materialized integration system, with a difference that it 

doesn’t need to store the data of all data resources in a 

central database and then an extra operation for updating 

them. The framework of a virtual integration system has 

been indicated in Fig. 2. In virtual integration system, the 

schema which the user is connected to is a virtual one. The 

queries which is applied by the user on this schema, will 

be rewritten on the schemas of data resources and the 

rewritten queries will be sent to data resources for 

evaluation. The results of queries will be received from the 

data resources and after merging, will be sent back to the 

user. 

Query Processing in Data Integration Systems 
In this article, the emphases is on this kind of integration 

and therefore, in continue the meaning of data integration 

will be the same virtual integration method. In different 

references there are two general methods for virtual 

integration: centralized data integration and P2P 

integration. The system of centralized data integration 

consists of a global schema and a number of data 

resources. The data resources include real data and global 

schema creates avirtual and integrated vision on the data 

resources which by using of this virtual vision we can 

access to all available data within the resources. In P2P 

integration, there is not global schema in the system and 

each data resource will be considered as a peer and by 

interconnecting with other peers will respond to the user 

queries.  

As mentioned above, the user query will be asked based 

on a virtual schema. This query should be transformed to 

the queries on the data resources schema available in the 
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system. After this transformation, the obtained queries 

must be evaluated on data resources; the obtained results 

will be combined and will be provided for the user. 

Therefore, query process can be divided into two stages. In 

the literature of research, the first stage is known as query 

reformulation. In the second stage, the evaluation of these 

sets of obtained queries will be evaluated on data 

resources. In addition to implementing two stages above, 

the guaranteeing of matching responds from different 

peers is also the duty of system query processor.  

Although in some P2P integration systems like Dalet 

[17], [18], tuples which have been obtained through other 

peers for responding a query are stored locally and the 

query processor in addition to responding to the query, 

also updates the information, but in this study we only 

consider the online access for available data in data 

resources. 

B. Rewriting Query 
In a data integration system the queries are posed based 

on virtual schema. This query which is posed based on 

virtual schema must be transformed into a query on 

available data resources schema in order to be evaluated. 

This stage of transform is called query reformulation. One 

of the main elements of a data integration system is the set 

of system mappings. These set of mappings defines the 

relation between virtual schema and data resources 

schema. The data integration system uses this set of 

mappings to perform the reformulation stage. It is clear 

that the required algorithm in this stage from the process 

of the query is highly dependent to the method which is 

used for describing mappings in the system. There are two 

methods for expressing the set of mappings in a data 

integration system, LAV and GAV [11], [12]. 

 
Fig.2. Free integration system (10) 

 

Generally, the algorithms which are suggested for query 

reformulation in P2P integration systems consist of query 

reformulation algorithm in the first order logic [4] and 

epistemic logic [5], which in order to define the concepts 

of P2P data integration system used two logics of first 

order logic and epistemic logic respectively 

C. Response to Query 
After doing the query reformulation, in the next stage 

the query operator of the P2P integration system must 

evaluate the reformulated query. In a P2P integration 

system, in addition to finding the responds for a query, 

there may happen an incompatibility in the responds. 

Therefore, the duties of the query evaluator are divided 

into two, the query evaluation and guaranteeing the 

adaptability of the resulted responds. In continue, we will 

point out the duty of query evaluation.  

D. Assessing Query 
After query reformulation we will face a query which 

must be responded by using a series of data resources 

which are distributed on the network. Usually the query 

evaluation occurs in databases with other stage named 

query optimization. The user uses a high level language to 

pose his query and does not determine the way of 

navigation in databases for achieving his required data in 

his query. When the query processor transforms the query 

phrase from a high level language like SQL to a lower 

level, various strategies will be provided for selection. The 

purpose of the optimizer is to choose the best strategy. 

Optimization is of the fundamental stages of query 

processing. Optimization can be static or dynamic. In 

conventional databases, usually they use static 

optimization for optimizing queries. The process of query 

in static mode consists of two distinguished stages from 

each other which is done respectively. First in the stage of 

Compile, the query of the user which is formulated in high 

level language will be transformed to an executable code. 

The possible optimizations in producing this code are 

considered as executable. Then, in the second stage, this 

executable code is evaluated by the processor of running 

time system and the obtained results will be returned to the 

user. In order to optimize the query, they use a set of 

statistical information about data resources and based on 

them they decide about the query plan and physical 

operators. The related details to this method of query 

process in [1],[2] have been investigated. 

 

III. PROPOSED ARCHITECTURE OF QUERY 

PROCESSING SYSTEM 
 

In this stage, a mechanism is presented for query 

evaluation that without the need for awareness of 

statistical information about the available data resources in 

the system, starts its function and then during the query 

evaluation, evaluate the required statistical information 

and by using them decide about the optimization of the 

query operators’ performance. In Fig. 3 the suggested 

architecture for query processor of the system has been 

indicated. The main purpose in the used mechanism is the 

decrease of network traffic and the time duration of system 

respond. The used statistical information by the system 
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include selectivity coefficient between relationships, 

cardinality relations, workload and the rate of peer 

transfers. During query execution, in case ofchanging of 

any variables the system modify its query plan in 

accordance with new status. The system by using two 

index of collecting statistics and the management of 

navigation, provides the possibility of matching with the 

unexpected status in the network. In changing of query 

plan, it is tried to decrease the surcharges to its minimum. 

The used method is such a way that for all the available 

links in the query, it is used from the link through 

conjugation. The selected executive plans in the system, 

are based on conjugated codes. The executable plan for a 

conjugated code is selected and maintained until the end of 

query evaluation. In case of changing of execution of 

query plan, this method prevents the reworking in 

performing the action of linking for different tuples. 

A. Rewriting the Query 
The queries in a P2P integration system is posed based 

on virtual schema of a peer and must firstly be 

transformed into queries on the data resources. This action 

of query transform is done by query reformulation 

component. The provided algorithms in different articles 

for this component of query processors are investigated in 

two parts. After the reformulation stage, we will have a 

query in which all the relationships are the real 

relationships which have been stored as local data 

resources in different peers and the related peer to these 

relations have been also determined in the query. 

 

 
Fig.3. Query processing architecture in implemented system 

 

For instance, assume that there are two local data 

resources named Aand B are in the system. These data 

resources are stored in Peers P1 and P2 respectively. In the 

defined virtual schema for peer P3, there are two relations 

of R1 and R2 and the defined mapping for R1 is as 

follows: 

>SELECT id, name FROM A 

Also the below mapping for the R2 is defined: 

> SELECT id, description FROM B 

Now if the below query is posed in the system: 

>SELECT R1.id, R1.name, R2.description FROM R1, R2 

WHERE R1.id = R2.id 

The component of query reformulation must transform this 

query to the below query; 

> SELECT P1:A.id, P1:A.name, P2:B.description FROM 

P1: A, P2:B WHERE P1:A.id = P2:B.id 

B. Generator of Query plans 
This reformulated query component has been received 

as the input and then produces the query execution plan. 

Query execution plan or concisely the query plan is an 

abstract parade of the way of query execution which 

consists of different operators that are required for the 

execution of the queries. The accurate order of operators 

shall be determined in the query plan either. It means that 

the query execution engine by receiving the query plan 

determines which operator must be executed at first and 

what after that and the results of this operator should send 

to which operator. In conventional method of query 

process, the producing of query plan is the duty of query 

optimizer. The optimizer by considering a search area, 

calculates the cost of available plans in that searching area 

based on an estimating technique and attempts to choose a 

plan for execution which bears low cost. In such 

architecture, the decision making about the details of 

query plan is assigned to the time of implementation. 

Therefore, the component of query plan creates a plan for 

query execution which in fact it consists of a set of 

possible plans for query execution. This plan which we 

will call it correlative query plan includes required 

operators for running query and correlative order of 

operators in the query tree. The accurate order of the 

execution of operators during the time of execution and is 

determined by the query evaluator. Assume that the 

reformulated query which is given to the query planner is 

as follows:  

SELECT P1:A.id, P1:A.name, P2:B.name, P3:C.name  

FROM P1:A, P2:B, P3:C 

WHERE P1:A.id = P2:B.id AND P2:B.id = P3:C.id 

This query includes the link between three relations of 

A, B and C which are placed respectively in peers P1, P2 
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and P3. The generator of the query plan creates the relative 

query plan in Fig. 4 for this query. In the relative query 

plan, all the peers which their links among their local 

relations have been done are linked to each other. For each 

peer, a number of mixed charts have been assigned. The 

query evaluator utilizes these mixed tables for maintaining 

the middle results. Collecting the tuples of the results and 

transferring them to the user is the duty of collector 

operator which have been called QR in the relative query 

plan. In this plan, there is a specific peer determined as the 

main peer. In fact, this peer is the starter of sending tuples 

on the network for evaluating queries. 

The generator of query plan, after producing relative 

query plan, for each available peer in this plan, creates a 

local query plan. The created local query plan for the peer 

P1 have been indicated in Fig. 5. The operators of this plan 

are the navigation operator, execution query operator, 

navigation management operator and collecting statistics 

operator are indicated respectively in TS, NQ, TR and MS.  

C. Assessing Query 
The query evaluator by using of the created relative 

query plan in the previous stage obtained the results 

related to the query from different available data sources 

in the system and provides them for the user. As 

mentioned, in the suggested architecture the task of query 

optimization is the duty of query evaluator. Query 

optimization includes the decision making about the 

determining the accurate order of operators’ execution or 

determining the queue of peers. The query evaluator 

consists of three components of collecting statistics, the 

navigation management and execution of the operator. The 

first two components have been used for optimization of 

query execution and the component of operator execution 

consists of a number of operators which 

 

 
Fig.4. Relative query plan for CBA   

 

 
Fig.5. The local query for P1 

 

The possibility of query execution is done through them. 

The presented method for evaluating the query is placed in 

the category of data partitioning methods. For 

investigation of the features of this method of evaluation, 

we can refer to [19]. 

D. Validation of the results 
The tuples obtained from query evaluation are sent to 

the component of accrediting the results. According to 

what is mentioned, one of the tasks of the query processor 

of a P2P integration system is guaranteeing the 

compatibility of the responds. In case of using inherent 

logic for describing the concepts of integration system, the 

other peers’ tuples cannot cause incompatibility in the 

peers’ schema, but we can count a credit for each tuples 

which are obtained from other peers. The task of this 

component is to accredit to the query results which its 

details are discussed in next part. 
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IV. IMPLEMENTATION AND EVALUATION 

 

In order to implement the provided mechanism, the 

Raccoon system (http://www.ics.uci.edu/~raccoon/) has 

been used as the basis of development. Raccoon system is 

one of the P2P integration systems that is developed by the 

database group of California University under the 

language of Java [20]. This system includes a number of 

modules that can be considered and used as an appropriate 

basis for developing the P2P integration systems. One of 

the modules of this system is the query processing module. 

This module in order to respond to the user query, first 

collects all the tuples of the available relations in the user 

query on the network and then by using the linking 

algorithm through nested loops implement the linking 

among the different relations locally. In this system, the 

query evaluation is applied consecutively.  

To the module related to the query processing of 

Raccoon system some classes have been added to apply 

the query evaluation by using the provided mechanism in 

the third stage. Since, the query evaluation must be done 

through tube method, a class for scanning the available 

relations in the local data resource has been added to the 

module that does the function of scanning by using the 

requested method and on the tuples. Also, there has been 

added a class to the related module to the connection with 

the Raccoon system network that enables and provide the 

buffering of sent tuples between different peers for the 

system. 

In the evaluations in this article, two factors of network 

traffic and the time length of system responding for 

conjunctive queries have been measured. The network 

traffic will be variable in accordance with the data 

resources tuples and the query which is posed in the 

system. And also, the time of system respond is under the 

influence of many factors including free memory, the 

speed of processing and the status of the network in the 

instant that the query is posed in the system. In some of 

the articles for practical evaluation, it is used the queries 

and data resources which are created dependent to the 

specific need. The done evaluation in articles [21]-[23] is 

one of these evaluations. In articles [19],[24] from the sets 

of predefined benchmarks from TPC (Transaction 

Processing Council) benchmarking have been used. In 

such sets, the relations and the queries have been defined 

that the performance of the query processor can be 

evaluated through them. 

Variety of capabilities which have been considered for 

the system must be tested dependent to the selection 

coefficient between the relations and therefore we should 

make quantitative the related tuples used for the test in 

order to change the coefficient selection among the 

different relations based on demand. On the other hand, 

the posed queries are conjunctive queries and most of the 

capabilities which are discussed in queries in TPC criteria 

have been existed which includes SUM, COUNT and 

GROUP BY that are out of the evaluation of this system. 

Therefore, in order to produce the relations which will use 

in query evaluation accessory software have been 

developed for. This software establishes a mutual attribute 

called id for all the relations. The amounts of this attribute 

is distributed equally and the number of relations’ tuples 

and the coefficient selection among them are controlled by 

the software and by changing the amount of id attribute.  

In this evaluation, four computers have been used which 

are connected to each other via a local network. The main 

specification of these computers has been indicated in 

Table 1. There are three relation called, A, B and C. each 

one of these relations are located respectively on the 

computers P2, P3 and P4. The queries are posed through 

the computer P1.  

Table 1: Characteristics of computers used in system 

evaluation 

Name CPU Memory 

P1 1 GHz 128 MB 

P2 1.6 GHz 512 MB 

P3 2.4 GHz 512 MB 

P4 1.6 GHz 256 MB 

 

A. Routing based on the selection coefficient 
First, the functionality of the suggested system in the 

tuples navigation part based on the selection coefficient 

have been evaluated. In all cases which are posed in this 

evaluation, there will have a query that applies the linking 

among the three relations B >< A >< C. the related peer to 

the A relation is considered as the main peer. It means the 

peer which starts to send tuples on the network. The 

number of the tuples of the relations A, B and C are 

50000, 3000 and 3000 respectively.  

 
 

 

 
Fig.6. (a) Network traffic for first test of routing based on 

the selection coefficient (b) System response time in 

seconds for the first test routing based on the selection 

coefficient 

http://www.ics.uci.edu/~raccoon/
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The selection coefficient of A >< C comparing to A 150% 

and the selection coefficient B >< A comparing to A is 

50%. It is clear that in this scenario the best static query 

plan is such a way that first the evaluation of B >< A and 

then the evaluation of A >< C have been done. Because, 

the link between A >< C causes the creation of more 

tuples and therefore, after implementing this link, it will 

require more time for processing the link among created 

tuples of this stage and C tuples. Fig. 6 (a) indicates the 

time of system respond for different kinds. 

In above test, since the conflict between the selections 

coefficient is high, two optimized and implementing 

method types have been resulted from possible far 

distance of worst types. For the second test, we decrease 

the selection coefficient of A >< C comparing with A and 

decrease it to 1%. He we keep selection coefficient of B 

>< A comparing to A on 50%. In this test, the distance 

between different selection coefficients which we have 

used is less that the first test. The results of this test are 

indicated respectively in Figs.7 (a) and 7 (b). 

 
 

 

 
Fig.7. (a) network traffic for second routing test based on 

coefficient selection (b) The system response time in 

seconds for the second test of routing based on the 

selection coefficient 

 

The above tests indicates that in the used mechanism for 

navigation of tuples the result of implemented method is 

very close to the results of the best static plan. In the 

second test, which the selection coefficient between the 

relations is closer to each other and also the have les 

amounts, the results are more appropriate. The time 

duration of system respond in the first test is 

approximately two times more than the time of responding 

comparing with the best static plan. While in the second 

test this difference become much less. The reason which 

we can pose for this difference is related to the 

determination of status for mixed codes. At the beginning 

of query evaluation that still the accurate statistical 

information about the selection coefficients have not been 

collected by the system the possibility of sending a tuples 

to the peers C and B are equal. The feature of determining 

the status for the mixed codes causes if any tuple have 

been sent to Peer C, until the finishing of query evaluation 

the tuples which are similar in mixture to be sent to the 

same Peer C. in the first test, the selection coefficient 

between A and C is higher than 100%, therefore the 

number of tuples will be high according to each mixed 

coed and as a result the number of tuples which are led 

wrongly sent from the peer A to peer C will be increased. 

Nevertheless, the results of the first test indicate that the 

implemented method is highly close to the optimized 

mode and it doesn’t cause any super addition.  

B. Routing Based On Workload 
In this stage, we investigate the performance of the 

system such a way that the different peers have different 

processing speed. For this test the selection coefficient A 

>< C comparing to A and also selection coefficient B >< 

A comparing to A has been chosen equal. The selected 

coefficient comparing to A is 0.5%. We decrease the 

processing speed of peer P4. For simulating such decrease 

of processing of P4, we make delay of 5 milliseconds in 

the time of processing. Regarding to the decrease of 

processing speed in P4 which includes the relation of C, 

the optimized mode for query execution is such a way that 

first the link B >< A and then link A >< C is evaluated. 

The required process for the second operator link 

comparing to the first operator link is lower, because the 

number of tuples which are transferred to it as one of its 

operands has been decreased. Therefore, in optimized 

mode, the link operator evaluation which are implemented 

with delay by the peer will be done after the other 

operator. Due to equality of the amount of selection 

coefficient between different relations in this test, the 

network traffic will be equal in different modes. The time 

of responding for different modes of query execution is 

indicated in Fig.8. As it is seen, the time duration of 

system respond in the implemented method and optimized 

method are approximately half of the worst status. 

Therefore, in the implemented method the peer which the 

A relation is placed within can recognize the delayed peer 

and send their tuples to the other peers. In outcomes of an 

unexpected mode is also observed. The implemented 

method is a bit faster that optimized mode I responding. 

The reason of this mode can be posed that sending all the 

tuples to B will cause to increase the workload of this peer 

and the time of processing of a tuple become more than 

the delaying duration and in the related peer to the C. in 

these times, the implemented method sends the tuples to 

the C and uses the idleness of this peer during the increase 

of B workload, while in optimized mode the tuples of the 

A relation will be sent to the B continually.  
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Fig.8. System response time for routing test based on 

workloads 

 

C. Adapt To Changes of Runtime 
In this stage, we investigate the performance of the 

system about its compatibility with changes which occurs 

during the query execution. One of the tests which 

indicates the flexibility against system changes is 

increasing the time of processing of one of the peers 

during the performance. According to what is indicated in 

test part 2-4, the time of system respond in the 

implemented method was less tahnthe time duration in 

optimized static method. As mentioned, this status 

happened due to the matching of system by increase of 

peer B’s workload during the execution. Therefore, the 

previous test in fact indicated the matching of system with 

the changes in workload of he peers during the execution. 

In addition to it, peers’ workload, the other factor which 

can be considered as changes of duration of execution is 

the changes in selection coefficient for different parts of 

the both relations of the peers. This mode occurs when 

tuples from the first relation which their mutual attributes 

are equal with the second relation tuples to place beside 

each other. The performance of the system for this mode 

to a test will be investigated. In this test, for selection 

coefficient A >< C comparing to A is 150% and for 

selection coefficient of B >< A comparing to A is 50%. In 

this scenario, the best static query plan is such a way that 

first the link evaluation of B >< A and then the evaluation 

the link A >< C to be done. We choose close to each other 

the amounts of id mutual attribute which are similar in the 

both relations of A and C. also we do this for A and B. the 

variables are selected such a way that a part of the 

variables of id attribute is better to be sent to B relation 

and for the other part of its variables it is more appropriate 

to send to C. the obtained outcomes in figs 9 (a) and 9 (b) 

have been indicated. As it is observed, the obtained 

practical results indicate that in this mode, the 

implemented method is much better than the static 

optimized plan.  

D. Ability to Change the Original Peer 
In this study, the performance of the system about the 

changing of the main peer has been investigated. For this 

test the cardinality of the relations of the A, B and C are 

respectively selected 10000, 1000, and 1000. The selection 

coefficient of A >< C comparing with A is 20% and the 

selection coefficient of B >< A comparing with A is 10%. 

 
 

 

 
Fig.9. (a) The system response time in seconds for the test 

of change adaptation at run time. (b)Network traffic for 

Conformance testing with runtime changes 

 

In this scenario, the best static query plan is such a way 

that first the evaluation of link B >< A and then the 

evaluation of the link A >< C is done. The first main peer 

which is selected by the system is the peer P2 that the A is 

located within. The best mode is when the Peer P3 that the 

rB relation is on it, is selected as the main peer. The 

system must be able to determine the main peer at the very 

beginning of staring for query execution, otherwise, by 

passing the time and send many tuples on the network, the 

possibility of changing the main peer decreases, because 

the surcharges which incurs for such change will be 

increased. Practical results indicated that the utilized 

mechanism can manage itself close to the optimized mode. 

The obtained results are respectively indicated in Figs 10 

(a) and 10 (b). As observed, the implemented method is 

much close to the optimized method. The obtained 

outcomes for the mode which the main peer remain 

unchanged indicate that the peer which is suggested by the 

system as the main one at the beginning of the procedure 

was the worst one. The implemented method can 

determine the main optimized peer and by an accepted 

surcharges to modify its query execution plan. In tests 

which the best distance of the mode and the worst static 

mode are not very different the implemented method is not 

significant. For this reason, a status has been chosen for 

this test which the distance between the best mode and the 

worst one is high.  
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Fig.10. (a) system response time in seconds for the 

possibility of changing test in original peer (b) network’s 

traffic for the possibility of changing test in original peer) 

 

V. CONCLUSION AND RECOMMENDATION 
 

In this article, the actions done about the integration 

systems and specifically the P2P integration systems by 

focusing on query processor of these systems have been 

investigated. After that, an architecture has been presented 

for query processor of the P2P integration system. In this 

architecture the features of a P2P environment and the 

changeability of the network have been considered. Also, 

the utilized mechanism for processing the query was such 

a way that the network traffic and responding time 

decrease to its minimum. Then the practical outcomes will 

be presented from the implemented system and will be 

indicated practically that the suggested method has a 

manner close to the optimized status. Since the responding 

tuples shall be provided for the user gradually, all the 

utilized operators in the query plan are tube operators. The 

course which is not discussed in this study includes the 

query reformulation stage from the processor of the query. 

Only by providing a change in the framework of the P2P 

integration system and adding a super-peer it is tried to 

provide the possibility of using the advantages of 

combining modules for the system. One of the future 

tasks, includes more accurate investigation of this stage of 

the query processor task and the possible optimizations. In 

the suggested method for query evaluation, only the 

conjunctive queries have been considered, which contains 

selection, beam and natural link. The investigation of the 

way of system performance for other types of link operator 

and also using aggregate functions including SUM, AVG, 

MAX, MIN and COUNT are the tasks shall be considered 

in future. Also, considering the repeated data resources in 

the system and useful responding to the query by using 

them are the cases which are not mentioned in this study.  
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