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ABSTRACT  

Extending the keyword search paradigm to relational data has been an active area of research within the database and 

IR community during the past decade. Lack of standardization has resulted in contradictory results from different 

evaluations, and the numerous discrepancies muddle what advantages are proffered by different approaches. Our 

results indicate that many existing search techniques do not provide acceptable performance for realistic retrieval 

tasks. Memory consumption precludes many search techniques from scaling beyond small data sets with tens of 

thousands of vertices. We also explore the relationship between execution time and factors varied in previous 

evaluations; our analysis indicates that most of these factors have relatively little impact on performance. Our work 

confirms previous claims regarding the unacceptable performance of these search techniques and underscores the need 

for standardization in evaluations—standardization exemplified by the IR community.  

KEYWORDS: Keyword search, relational database, information retrieval, empirical evaluation. 

I. INTRODUCTION 

 THE ubiquitous search text box has 

transformed the way people interact with information. 

Nearly half of all Internet users use a search engine 

daily, performing in excess of 4 billion searches. The 

success of keyword search stems from what it does not 

require—namely, a specialized query language or 
knowledge of the underlying structure of the data. 

Internet users increasingly demand keyword search 

interfaces for accessing information, and it is natural 

to extend this paradigm to relational data. This 

extension has been an active area of research 

throughout the past decade. Despite a significant 

number of research papers being published in this area, 

no research prototypes have transitioned from proof-

of-concept implementations into deployed systems we 

created the first benchmark to evaluate relational 

keyword search techniques. This benchmark satisfies 

calls from the research community to standardize the 

evaluation of these search techniques, and our 

evaluation of search effectiveness revealed that many 

search techniques perform comparably despite 

contrary claims in the literature. During our evaluation 

of search effectiveness, we were surprised by the 

difficulty we had searching our data sets. In particular, 

straightforward implementations of many search 

techniques could not scale to databases with hundreds 

of thousands of tuples, which forced us to write “lazy” 

versions of their core algorithms and reduce their 

memory footprint. Even then, we were surprised by 

the excessive runtime of many search techniques. 

Other researchers have recently reported similar 

experiences. 

 In order to search such data we use keyword 

search techniques which employ keyword query 

routing. To decrease the high cost incurred in 

searching structured results that span multiple sources, 

we propose routing of the keywords to the relevant 

databases. As opposed to the source selection problem 

which is focusing on computing the most relevant 

sources, the problem here is to compute the most 

relevant combinations of sources. Keyword search on 

semi structured data (e.g., XML) and relational data 

differs considerably from traditional IR.1 A 

discrepancy exists between the data’s physical storage 

and a logical view of the information. Relational 

databases are normalized to eliminate redundancy, and 

foreign keys identify related information. Search 

queries frequently cross these relationships.   

 The rest of the paper is organized as follows: 

Section II describes about the existing study conducted 

by other researchers; Section III describes about the 

proposed framework; Section IV discusses about the 

experimental analysis of the system. At last, concludes 

in Section V.  

II. RELATED WORK 

 Keyword Query Search can be divided into 

two directions of work. They are: 1) keyword search 

approaches compute the most relevant structured 
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results and 2) Solutions for source selection compute 

the most relevant sources.  

1) Number of Search Terms 

 In the keyword searching, A number of 

previous evaluations [8], [12], [16], [17] report mean 

execution time for queries that contain different 

numbers of search terms to show that performance 

remains acceptable even when queries contain more 

keywords. Fig. 2 graphs these values for the different 

search techniques. Some search techniques fail to 

complete some queries, which accounts for the 

omissions in the graph. As evidenced by the graph, 

queries that contain more search terms require more 

time to execute on average than queries that contain 

fewer search terms.  

 Keywords and elements which are connected 

are represented using Steiner trees/graphs. The goal of 

this approach is to find structures in the Steiner trees. 

For the query “Stanley Robert Award” for instance, a 

Steiner graph is the path between uni1 and prize1 in 

Fig. 1. Various kinds of algorithms have been 

proposed for the efficient exploration of keyword 

search results over data graphs, which might be very 

large. Examples are bidirectional search [3] and 

dynamic programming [4]. Recently, a system called 

Kite extends schema based techniques to find 

candidate networks in the multi source setting [5]. It 

employs schema matching techniques to discover 

links between sources and uses structure discovery 

techniques to find foreign key joins across sources. 

Also based on pre computed links, Hermes [6] 

translates keywords to structured queries.  

2) Database selection  

 
 In order to get the efficient results for 

keyword search, the selection of the relevant data 

sources plays a major role. The main idea is based on 

modeling databases using keyword relationships. A 

keyword relationship is a pair of keywords that can be 

connected via a sequence of join operations. For 

instance, (Stanley, Award) is a keyword relationship 

as there is a path between uni1 and prize1. A database 

is considered relevant if its keyword relationship 

model covers all pairs of query keywords. M-KS 

considers only binary relationships between 

keywords. It incurs a large number of false positives 

for queries with more than two keywords. This is the 

case when all query keywords are pair wise related but 

there is no combined join sequence which connects all 

of them. G-KS [7] addresses this problem by 

considering more complex relationships between 

keywords using a Keyword Relationship Graph 

(KRG). Each node in the graph corresponds to a 

keyword. Each edge between two nodes 

corresponding to the keywords (ki , kj) indicates that 

there exists at least two connected tuples ti ↔ tj that 

match ki and kj . Moreover, the distance between ti 

and tj are marked on the edges.  

 

III. PROPOSED FRAMEWORK 

 In proposed system, empirical performance 

evaluation of relational keyword search systems. Our 

results indicate that many existing search techniques 

do not provide acceptable performance for realistic 

retrieval tasks. In particular, memory consumption 

precludes many search techniques from scaling 

beyond small datasets with tens of thousands of 

vertices. We also explore the relationship between 

execution time and factors varied in previous 

evaluations; our analysis indicates that these factors 

have relatively little impact on performance. In 

summary, our work confirms previous claims 

regarding the unacceptable performance of these 

 

Fig. 1 Proposed Architecture  

3.1 Execution Time: 

 Fig. 1 shows box plots of the execution times 

for all queries on each data set. The box plots confirm 

the performance trends in Table 5 but also illustrate 

the variation in execution time among different 

queries. In particular, the range in execution times for 

a search technique is often several orders of 

magnitude. Most search techniques also have outliers 

in their execution times; these outliers indicate that the 

performance of these search heuristics varies 

considerably. Previous evaluations—most of which 

report only the mean execution time for queries—have 

not acknowledged the existence of such outliers. 

i) Let N be the group of nodes that 

contain disjoint sets Ne, as number 

of entities and Nv, as the number of 

attribute values.   
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ii) Group of edges is denoted as e 

which is further subdivided into e= 

er ] eA.. 

Hence, this model frames as the RDF data structure 

that comprised of literals, resources, relations and 

attributes values.   

3.2 Set level model:  

 This model obtains the aggregation of the 

elements. The set level graph is instantiated by 

element level graph. It contains linked data structures 

which are linked by classes. Sometimes, it contains 

RDF data on the web. It also contains pseudo data, to 

link with the schema. This is called as Keyword- 

Element Relationship Graph (KERG). In document 

retrieval, many query expansion techniques are based 

on information contained in the top-ranked retrieved 

documents in response to the original user query.  

Similarly, our approach is based on performing an 

initial retrieval of resources according to the original 

keyword query. Thereafter, further resources are 

derived by leveraging the initially retrieved ones.  

login

Registration

user
admin

Search Name

Rank Chart

download
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Upload File
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Fig. 2. Query Annotation process 

IV. EXPERIMENTAL RESULTS 

 In this section, we explain about the 

performance analysis of the proposed system. The 

input data is collected from the DBPedia, Freebase and 

Linked Open Data. The performance indices such as 

Precision and Recall are evaluated.  

a)  Precision: Precision is the estimation of 

obtaining vital data to the aggregation of 

immaterial and material data retrieved from 

the queries. It is generally defined as:  

Precision= (No.of correct data retrieval) / (Tot. No. of 

records)   (4.1) 

 

Fig.3. ) measured across the various search techniques and 

data sets 

b) Recall: Recall is defined as the no.of vital 

records retrieved to the total no.of relevant 

records in the database. It is generally 

defined as the: 

Recall = (No.of correct records)/ (No.of relevant 

records) 

 

Fig.4. Estimation of the Size in Memory 

 The approach for graph and routing we have 

adopted is link state approach which is far better 

approach than the existing one, which has resulted in 

the decreased delay time and increase in efficiency. 

The effort is even made to treat the offline file, that is 

the handy file present in our computer and the 

keyword extraction is done.  
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V. CONCLUSION 

 Unlike many evaluations reported in the 

literature, ours investigates the overall, end-to-end 

performance of relational keyword search techniques. 

Hence, we favor a realistic query workload instead of 

a larger workload with queries that are unlikely to be 

representative (e.g., queries created by randomly 

selecting terms from the data set). Our experimental 

results do not reflect well on existing relational 

keyword search techniques. Runtime performance is 

unacceptable for most search techniques. Memory 

consumption is also excessive for many search 

techniques. Our experimental results question the 

scalability and improvements claimed by previous 

evaluations. These conclusions are consistent with 

previous evaluations that demonstrate the poor 

runtime performance of existing search techniques as 

a prelude to a newly-proposed approach. 

REFERENCES  

[1] T. Berners-Lee, “Linked Data Design Issues,” 

2009;www.w3.org/DesignIssues/LinkedData. html  

[2] B. Yu, G. Li, K.R. Sollins, and A.K.H. Tung, “Effective 

Keyword-Based Selection of Relational Databases,” Proc. 

ACM SIGMOD Conf., pp. 139-150, 2007.  

[3] V. Kacholia, S. Pandit, S. Chakrabarti, S. Sudarshan, R. 

Desai, and H. Karambelkar, “Bidirectional Expansion for 

Keyword Search on Graph Databases,” Proc. 31st Int’l Conf. 

Very Large Data Bases (VLDB), pp. 505-516, 2005.  

[4] B. Ding, J.X. Yu, S. Wang, L. Qin, X. Zhang, and X. Lin, 

“Finding Top-K Min-Cost Connected Trees in Databases,” 

Proc. IEEE 23rd Int’l Conf. Data Eng. (ICDE), pp. 836- 845, 

2007.  

[5] M. Sayyadian, H. LeKhac, A. Doan, and L. Gravano, 

“Efficient Keyword Search Across Heterogeneous 

Relational Databases,” Proc. IEEE 23rd Int’l Conf. Data 

Eng. (ICDE), pp. 346-355, 2007. 

 [6] T. Tran, H. Wang, and P. Haase, “Hermes: Data Web 

Search on a Pay-as-You-Go Integration Infrastructure,” J. 

Web Semantics, vol. 7, no. 3, pp. 189-203, 2009.  

[7] Q.H. Vu, B.C. Ooi, D. Papadias, and A.K.H. Tung, “A 

Graph Method for Keyword-Based Selection of the Top-K 

Databases,” Proc. ACM SIGMOD Conf., pp. 915-926, 2008.  

[8] Jianhua Feng, Guoliang Li and Jianyong Wang, “Finding 

Top-k answers in keyword search over relational databases 

using tuple units” IEEE transactions, VOL. 23 NO. 12, 

December 2011. 

[9] G. Li, B.C. Ooi, J. Feng, J. Wang, and L. Zhou, “Ease: 

An Effective 3-in-1 Keyword Search Method for 

Unstructured, SemiStructured and Structured Data,” Proc. 

ACM SIGMOD Conf., pp. 903-914, 2008. 

[10] R. Goldman and J. Widom, “DataGuides: Enabling 

Query Formulation and Optimization in Semistructured 

Databases,” Proc. 23rd Int’l Conf. Very Large Data Bases 

(VLDB), pp. 436-445, 1997.  

[11] Thanh Tran and Lei Zhang, “Keyword Query Routing” 

IEEE Transactions, VOL.26, NO.2, February 2014.  

[12] K. Collins- Thompson, Reducing the risk of query 

expansion via robust constrained optimization. In CIKM. 

ACM, 2009. 

 [13] H. Deng, G. C. Runger, and E. Tuv. Bias of importance 

measures for multi-valued attributes and solutions. In 

ICANN (2), volume 6792, pages 293–300. Springer, 2011.  

[14] D. Mladenic, J. Brank, M. Grobelnik, and N. Milic-

Frayling. Feature selection using linear classifier weights: 

interaction with classification models. In Proceedings of the 

27th Annual International ACM SIGIR Conference 

SIGIR2004. ACM, 2004.  

[15] Saeedeh Shekarpour, Jens Lehmann, and Sören Auer, 

“Keyword Query Expansion on Linked Data Using 

Linguistic and Semantic Features” IEEE Seventh 

International Conference on Semantic Computing, 2013.  


