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Abstract— Semantic search tool is a user-friendly tool which helps to improve search accuracy by understanding what the user 

wants to search in the search space on the web or a closed system. But there are large number of challenges for translating the 

data query to SPARQL for better readability and visual ability. SPARQL is a RDF query language i.e. a semantic query 

language for database, which is able to retrieve and manipulate data stored in Resource Description Framework(RDF) format. 

Present work provides the optimum result of running queries over different SPARQL end points. This paper presents the 

comparative study of different algorithms for optimization and also discusses the two aspects of the result optimization like 

ranking and readability and it concludes the result  for the user data. 

 

Keywords—Relational Database, SPARQL , RDF, Basic Graph pattern

 

I.  INTRODUCTION  
 

The term SPARQL is a semantic query language for 

databases which is able to retrieve and manipulate data 

stored in RDF format[1,2]. Due to the better features of 

SPARQL, the semantic research communities focus on this. 

As a result of these efforts, the  SPARQL is the core 

technology for querying the semantic web. SPARQL 

provides the facility to generate the query on the RDBMS, 

Distributed databases with the help of RDF via a 

middleware. For example, a RDBMS can queried with 

SPARQL through RDB2RDF mapping software. However 

the Linked Open Data is utilized by the programmers and 

semantic technology experts only. The problem of friendly 

user interfaces for accessing Linked Data is still largely 

unsolved[3]. The main feature for the user friendly interfaces 

is  the better visualization Result ranking. For searching , 

There are various tools utilized like Swoogle [4], Sindice[5] 

and Watson[6]. Increase in size of data adds a need for 

procedures to rank results and display the results in a user 

friendly way. Semantic search tool is a user friendly tool 

which helps to improve search accuracy by understanding 

what the user wants to search in the search space on the web 

or a closed system. But  there are large number of challenges 

for translating the data query  to SPARQL for better 

readability and visual ability. SPARQL is a RDF query 

language i.e a semantic query language for database, which 

is able to retrieve and manipulate data stored in Resource  

 

Description Framework(RDF) format. Present work provides 

the optimum result of running queries over different 

SPARQL end points. The paper presents the comparative 

study of different algorithms for optimization and also 

discusses the two aspects of the result optimization like 

ranking and readability and it concludes the result template 

for the user data. This work focuses on two aspects: (i) result 

position and (ii) compare results of queries. 
 

II. OPTIMIZATION ALGORITHM  

 

SPARQL is the query language [8] for query on the RDF 

data. Actually SPARQL generates queries in the form of 

triples patterns i.e. the pattern of SPARQL dependent on the 

basic graph pattern (BGP). The patterns of BGP and RDF are 

same. RDF triples [7], that may contain the values of the 

variables at the Subject, Predicate and Object locations of the 

variables. We know that the structure of web, it’s in 

distributed in nature. So that, the query generation from all 

the sources are not possible due to the bad network speed, 

server problems, unauthorized access etc. The query 

optimization for SPARQL fully dependent on the rewriting 

of query and rearranging of triple patterns on their selection 

pattern. The roles of local relational databases are on the 

optimization of query quite high. In this paper, we implement 

the three different algorithms for finding the optimize 

solution with the help of various joining operations, can be 

adapted to SPARQL. While processing distributed SPARQL 
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queries, most network traffic and processing time are 

affected due to execution of triple patterns, and query 

optimization aims to find out the optimal execution order and 

access plans of triple patterns. In a query plan all triple 

patterns are executed sequentially using plain access plans, 

any order of execution produces the same amount of network 

traffic and has the same processing time. Therefore, the 

choice that which triple patterns are executed using 

dependent access plans and whose bindings are required by 

these dependent access plans i.e. the number and dependency 

of dependent access plans in a query plan. This involves two 

steps. First we find the query plan with minimum response 

time which provides the information that how triple patterns 

are joined. Then we determine the actual order to execute all 

triple patterns in a parallel fashion. It should be noticed that 

whether a join is executed as hash join or bind join it will not 

affect the number of results of join. The methods to execute 

operations can also be determined during query execution 

using real-time statistics. For finding the optimum solution, 

we can use two algorithms and find the outcomes and finally 

we can design a hybrid method for optimization. This hybrid 

algorithm is the combination of both algorithms with some 

modification. The main goal of these implementations are to 

find the minimum response-time query plan, thus all possible 

execution orders are examined and for a specific order the 

best method to execute each operation is determined. At  first 

scans  all triple patterns that will be executed using simple 

access plans, and uses algorithms to decide access plans and 

order of join for rest of the  triple patterns. Once the optimal  

query plans is generated, determines the execution order of  

the query plan. The query plan is generated by our algorithm. 

 

III. ENVIRONMENT OF EXPERIMENT 

 

For experimental study we use a machine with 64bit Oracle 

JDK Virtual machine running on Intel Core 2 Duo T6600 

@2.2 GHz, 4 GB RAM and windows 8.1 Enterprise 

Operating System. Specific algorithm Greedy, Genetic and 

Hybrid algorithms are used for execution of queries. 

Execution time is combination of optimization time. We set 

the query evolution timeout to 300 seconds. 

 

IV. ALGORITHM IMPLEMENTATION 

 

We run six queries, each and every queries are different 

(complex or simple) and evaluates the result, execution time, 

total number of servers and number of RDF graph. 

 

Greedy Algorithm 

This algorithm is worked on the concept of bottom-up for 

building more complex sub plans from the given simple 

plans up to the complete plane generation [9]. In this 

algorithm at first bind the access plane for each and every 

table with the help of query. In the second phase this 

algorithm performs the simple and rigorous selection of join 

order with the every repetition  of the loop. Algorithm 

applies a plan finding function[10], in respect to select the 

next best join. With the help of this algorithm we can find the 

result, execution time, total no of servers and number of RDF 

graph as: 
 

Table 1.1: Applied Queries result. 

Query Q1 Q2 Q3 Q4 Q5 Q6 

Result 7 4 20 29 16 22 

Execution Time 

(Sec.) 

200 120 250 195 188 210 

Total No. of 

Servers accessed 

22 36 65 69 45 12 

No. of RDF graph 300 175 95 503 341 279 

 

 

            Figure 1.1: Query Result 

 

 
       Figure 1.2: Query Execution Time 
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Figure 1.3: Total No. of Servers Accessed 

 

 

 

 
 

Figure 1.4: Total No. of RDF graph 
 

Here Figure 1.1 represents the total result generated by the 

SPARQL with the help of greedy algorithm. Figure 1.2 

represents the total time taken in the process of query 

generation. Figure 1.3 represents the total number of server 

accessed in the web for generation of the optimum result. 

Figure 1.4 represents the total number of RDF patterns 

generated of selection of optimum solution.  

 

Genetic Algorithm 

Genetic algorithm is used in search and optimization with the 

natural evolutionary process according to which living 

organisms adapt themselves to changes in the 

environment[11]. It can include the following for searching 

and optimization:- Encoding Schemes, Fitness Function and 

selection of parent’s , genetic operators[12]. It can starts the 

search on the basis of binary strings, real numbers, 

permutations of elements, lists of rules, program rules[11]. 

Genetic algorithm(GA)  is used to generate ‘close’ query 

plans. The aims of GA is to generate query plans that are 

optimal with respect to the number of sites involved and the 

concentration of relations in these sites, for answering the 

user query. 

We can apply this algorithm with same query applied into 

the greedy algorithm for finding the outcomes , get the 

following 

 
Query Q1 Q2 Q3 Q4 Q5 Q6 

Result 5 5 22 25 18 28 

Execution Time 

(Sec.) 

142 120 200 181 150 195 

Total No. of 

Servers accessed 

26 40 66 71 48 32 

No. of RDF graph 275 170 103 470 287 496 

 

Table 2.1: Applied Queries result 

 

Figure 2.1: Query Result 

 

 
Figure 2.2: Query Execution Time 
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Figure 2.3  Total No. of Servers Accessed 

 

 
Figure 2.4: Total No. of RDF graph 

 

Here Figure 2.1 represents the total result generated by the 

SPARQL with the help of genetic algorithm. Figure 2.2 

represents the total time taken in the process of query 

generation. Figure 2.3 represents the total number of server 

accessed in the web for generation of the optimum result. 

Figure 2.4 represents the total number of RDF patterns 

generated of selection of optimum solution.  

 

 Hybrid Algorithm 

As we know that Greedy algorithm is a good algorithm for 

entire query processing and evaluation but its sub-steps  like 

accessPlan() and joinPlan() are not optimized at all. So 

replace all such plans with GA with appropriate operator 

change. After that every iteration for optimum use of site on 

network. Also modification in  JOINPlan. Only two 

modification reduce the unnecessary join operation and 

amplifies less communication with less complexity. 

We can apply this algorithm with same query applied into 

the greedy algorithm for finding the outcomes, get the 

following 

Table 3.1: Applied Queries result. 

Query Q1 Q2 Q3 Q4 Q5 Q6 

Result 9 7 25 32 21 30 

Execution Time 

(Sec.) 

132 103 195 180 145 193 

Total No. of 

Servers accessed 

27 41 66 75 50 39 

No. of RDF graph 305 180 107 535 237 320 

Figure 3.1 : Query Result 

 

 

                 
           Figure 3.2: Query Execution Time 

     
                                                                        

 

 

        Figure 3.3:  Total No. of Servers Accessed 
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Figure 3.4:  Total No. of RDF graph 

 

Here Figure 3.1 represents the total result generated by the 

SPARQL with the help of hybrid algorithm. Figure 3.2 

represents the total time taken in the process of query 

generation.     Figure 3.3 represents the total number of 

server accessed in the web for generation of the optimum 

result. Figure 3.4 represents the total number of RDF patterns 

generated of selection of optimum solution. 

 

V.  EVALUATION RESULTS 

 

As the above findings if we compare the query result and the 

time consumed by the query execution process, we can 

prepare graphs as. 

 
     Figure 5.1  Query result comparison 

 

 
                    

   Figure 5.2  Query Execution Time  

According to this comparative study of optimum query 

execution, we can find the better optimum solution given by 

the hybrid algorithm based query on the SPARQL. 

 

VI.  CONCLUSION  

 In this paper, comparative study of algorithms are 

implemented in SPARQL for finding the optimized query 

results. These include greedy, genetic and a hybrid 

algorithm. The evolution result of each algorithm is 

presented along with the table and graphs. For each 

algorithm initial settings are same and same queries are 

passed for finding the optimum solution of query result with 

less time and searching results from various servers or sites. 

The hybrid algorithm provides better optimized query 

results. The genetic algorithm provides second better 

optimized result and greedy algorithm provides third better 

optimized solution. 
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