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Abstract— 
In recent research trends the problem of Schema matching techniques for Web Database are addressed. Web Database is a huge collection of 

various formsof informationi.e. domain, format, and topics.Web providesheterogeneous forms of structure data or schemas and each of them 

contains instance data. These types of instance data are transformed from sources to targets using schema matching techniques. The manual 
schema matching is time consuming and also has significant limitations. Recent research papers have provided several schema matching 

techniques of partial automation for specific application domains.In this paper, we startwith surveying thecurrent approaches and prototypes for 

schema matching. Furthermore, we describe their common features and applicability using a previously provided taxonomy.Moreover we review 
some previous matching techniquesfor the solution space. Our findings and proposed work also identify the direction in which future research is 

currently heading.   
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1. Introduction 

 

orld Wide Web (WWW) is a rich source of information and data and it is increasingcontinuouslyin 

unstructured manner. A large number of users are accessing information from web.On the other hand various 

users, institute, organizations and others are creating data for it. Therefore, different type of dataand different format 

is increasing continuously. Thus retrieval of the appropriate data from unstructured data sources is a complex task. 

For that purpose, anadvancemethodfor schema matchingis required that enable to find out accurate information on 

the Internet. Additionally, Information that is hidden mayget easily accessible from the Web. 

To resolve these issuesdifferent tools are available,but theyhave their own limitation in extracting accurate 

information.Even crawling based search engines are not completely capable of searching hiddenpatterns from Web 

search interfaces. Therefore there is stilla interesting research areafor novel, intelligent and efficient manners for 

information search. 

Schema matching is one of the uniqueways to overcome above-mentioned issues. Schema matching involves 

task of finding semantic correspondences between elements of two schemas [1, 3].It accepts two schemas as input 

and returns a mapping that recognize corresponding elements in the two schemas [1].Multiple operations are 

involved in schema mapping processsuch as data translation and integration applications. 

Manuallyschema matching process isa time-consuming andlaborious task. For example, the time needed to 

manually incorporate the 27,000 elements from 40 databases was estimated to be more than 12 person years (Li 

2000). Currently, schema matching is usually performed manually (Rahm 2001) or in the best case, semi-

automatically.Schema matching methods that are currently available and one which we have analyzed in this paper 

have not yet reached the stage of complete automation, and human interventions are required at various stages. In 

fact, some researchers (for example, Ram 2004, and Halevy 2005) are not optimistic about totallyusual schema 

matching as a possibility, and orient their research towards supporting human-performed schema matching. Schema 

matching problem can be traced to various research associated with “AI complete”, andtherefore it is as difficult to 

replicate as human intelligence (Bernstein 2004). 

The main goal of this paper is to provideinitial survey of previous work and issuesinschema matching process. 

It also describes the present taxonomy that explains the common features for schema matching processes and finally 

identifies directions in which research on schema matching is required. 

The rest of the paper is organized as follows. Section 2 Define Schema Matching.Section 3 Application 

Domain.Section 4 Architecture of Generic Schema Matching.Section 5 Taxonomy of schema matching 

approaches.Section 6 surveys from past works. Section 7 reports specific conclusions and discusses the future work 
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2. Schema Matching 

 

S1         InputOutput 

 

 

  S2 
 

 

 
Fig1:Schema Matching 

Schema matching is a technique that enables query mediation and data exchange across informationsources.It 

receives two input schemas, each consisting of a set of separate entities (e.g.,tables, XML elements, classes, 

properties, rules, predicates), and discover relationships as outcomes (e.g., equivalence, sub-assumption) among 

these entities.Relationbetween elements of the two schemas can be understood by Fig 1. 

 
Fig 2: Schema matching of two SchemasX1 and X2 

 

Fig 2demonstrates two different schemas X1 and X2 having some child nodes (e.g. name, age, address etc.). First, 

mapping is required between two schemas and it is denoted by ↔ symbol, e.g. m: X1↔X2 or simply X1↔X2 .It contains 

two mapping element relating in a single correspondence e.g., c: n2↔n2or simply n2↔n2with n2ϵX1and n2ϵX2 (e.g. “cost= 

price”).A mapping element with the expression “Concatenate n1(c1,c2) ↔n1 with n1ϵX1 (where c1ϵn1, c2ϵn1) and n1ϵX2” (e.g., 

“Concatenate(FirstName, LastName) = Name”) describes a mapping between two X1 elements and one X2 element 

[15].  

Schema matching across query interfaces is a critical step in Web data integration, which finds attribute 

correspondences between the uniform query interfaces. The problem of schema matching has been extensively 

studied [1, 5, 6]. Some of these methods [1,3,4] make use of information about schemas, including structures, 

linguistic features, data types, value ranges, etc to match attributes between schemas. 

Various researchers have contributed in the development of schema matching. Altogether very diverse solutions 

have been reached by many authors when confronted with sameissue. Even when standardized schemas are 

introduced, the improvements in schema matching have been limited (Halevy 2003). It has also been observed that 

once a schema has been designed, some extent ofsemantic meaning is gradually lost, and this add another hurdle for 

subsequent matching efforts. 

It seems that various ways of schema matching have used many different sources of input to obtain information 

necessary to perform matching. Matching approaches have been developed that consider structure, data types, 

constraints, default and allowed values, and primary and secondary keys in addition to element names and instance 

data. In general, those approaches making use of the most information have had the best results (Doan 2005).  

The next section describes surveys from past works, and develops a new categorization of schema matching 

approaches via the type of data they usage, and how they use it. 

 

3. Background 

In current implementation, schema matching is performed manually but it is time consuming and also has significant 

limitations. Schemamatching isanimportantstep to solve essential problem indata integration and alsoused in 

several database applications such asE-business, data warehousing, and semanticquery processing. 

Application Domain 

To underline the significance of schema matching, this review presents some of the significant database 

application domains of schema matching as follows. 

a) Schema integration and Data integration 

Schema integration is the process of recognizing all types of dissimilar database schemas and merges it in a global 

schema.The main concept of schema integration is to reduce data redundancy in dissimilar database schema. The 

final result we get lies in the form of a global schema, of an integrated database. Schema integration,alternately is a 

step towards data integration (Noy 2005). The major constituent of data integration system is the source explanation. 

Schema 

Matching 
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Source explanation maps the sources schema to the mediated schema.Match operation have to be applied in order to 

specify this mapping.The goal of data integration is merge different sources, controlled by many administrators, 

under a common schema and then the matching elements can be unified.   

b) Data warehouse 

 
Fig 3: Data warehouse 

 

A dissimilarity issue of schema integration is to integrate data sources into a data warehouse. Data warehouse is 

a choice support database that is take out from a set of data sources. Data warehouse and sources represent data in 

different design. Constructing Data warehouse require to transform data from its format into Data warehouse format. 

Match operation can be used to identify those elements in the sources in the Data warehouse as represented in Fig 3 

[1]. 

c) E-commerce 

Business transactions involve lot of continuous sharing among trading partners. Main problem, every partners 

face is to rely on dissimilar message format (syntax, EDI, XML….) or different message schema. In order to replace 

messages, there is a need to transform the messages to the format essential by different partners (Matching problem). 

Translating between different messages schemas is part of schema matching problem. A schema matchingprocess 

would decrease the amount of manual work to require how the formats are related [1, 4]. 

d) Semantic query processing 

A run time scenarios everywhere the user indicates the output of the query (in terms of concepts familiar to him, 

which may be not the similartheories presented in the DB {the Select Clause}), and the system figures out how to 

produce that output.The match process is used to determent the mapping between the user-specifiedtheories and the 

DB theoriesin the query to schema elements [1]. 

 

4. Architecture of Generic Schema Matching 

 
Fig 4: Architecture of Generic Schema Matching 

 

In this Fig 4 [1], all domains are represented in different schema format,different user want generic format of match 

to determine the schema to be matched in a uniform internal representation. In this tool Importerto translatebetween 

input schemas from their native representation into the internal representation.Exporterconverts the match result 

formed by the match from the internal representation into the representation essential by every tool.However, as 

external tools are unlikely to be able to understand this format, it is necessary to provide export programs for 

mappings, for example, to output the match results as SQL or XQuery queries, or in a standard format [5]. We can 

say that, it is not feasible to find out completely automatically all matches between two schemas.  

 
5. Taxonomy of schema matching approaches 

Match approaches may differ from each other in three areas. Consider the following orthogonal criteria to 

distinguish between schema matching approaches[1, 18]: 

 Schema vs. instance: Match approaches can consider schema-level information, i.e., metadata. 

 Element vs. structure: The match operation can compare and match individual schema elements, such as 

attributes, or combinations of elements that appear together in a structure. 

 Language vs. constraint: A matcher can use a linguistic approach or a constraint-based approach. 

 o-reuse vs. reuse: Matchers mostly not only rely on the input schemas and instance data but also reuse 

information from auxiliary sources.  
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 Hybrid vs. composite: For better applicability and accuracy, a matcher may in turn be a combination of several 

individual approaches. This can be done either in a fixed manner within a hybrid matcher or by combining the 

match results produced by the single approaches within a composite matcher. 

 Match cardinality: In a match result, one or more elements of the first schema may be related with one or more 

elements of the second one, resulting in different cardinalities (e.g., 1:1, n:1, 1:n, n:m). Such match relationships 

may in turn be represented as a single or multiple correspondencesNote that our classification does not 

distinguish between different types of schemas and their internal representation, because algorithms depend 

mostly on the kind of information they exploit, not on its representation. 

Schemas matching approach 

Taxonomy for schema approaches was presented, in order to relateamongdissimilar approaches to schema matching. 

These schemas matching approach can be further categorized into schema-based matching, Instance level matching, 

and combination of multiple matchers. Fig 5 shows taxonomy of Schema matching activities. Schema-based 

approaches only consider schema information, not instance data. The available information includes different 

properties of schema elements and relationships between them. We first describe linguistic and constraint-based 

matchers, the common element-level approaches, which compare properties of the schema elements to determine 

their correspondences.  

[1] Instance-based matching examines misusing the availability of the same instances in the source and the target 

system; a set of relatively simple instance-based matchers, are able to detect complex correspondences and mapping 

expressions in real-world schemas. Hence, current schema matching systems are mostly built on the combination of 

multiple approaches. This can be done in two different ways: hybrid and composite. A hybrid matcher integrates 

multiple approaches in a fixed way, while a composite matcher combines the results of independently executed 

matchers, which may be both hybrid and composite matchers. 

 

 
Fig5:Taxnomy of Schema Matchingapproaches 

 

Instance-based matching can be used for following purposes:  

a. When useful schema information is limited 

b. Tocomplement schema-based approaches 

c. To match instance-level data 

Most of the work in this domain of instance based matching is done on web database. Different techniques & 

language are used for data extraction some of them are SQL, RDF and relational database query. 

 

6. Review of Matching System 

In this paper, we review the different work focuses on Schema matching for Web Databases. So, thedifferent 

existingtechniques and research work in the direction of automatic schema matching is evaluated to identify the 

problem and the relevant optimum solutions. 

Rahm and Bernstein developed taxonomy of schema matching approaches (Rahm2001) [1], classifying schema 

matching approaches based on analyzing the schema, analyzing instance data, and combining the two. The schema 
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analysis techniques were further divided by what was analyzed, structure or elements. Element-level approaches 

were further divided by specific technique, being either linguistic-based (like using element names or description 

similarity) or constraint-based (such as using data type similarity). Structure-level approaches were all based on 

constraints (such as those using data type similarity).The instance-based approaches used element-level approaches, 

being either linguistic-based (such as those using word frequencies) or constraint-based (such as those using value 

patterns and ranges).   

Cupid [2] is a hybrid matcher based on both element and structure-level matching. The schemas denoted as a graph 

which encodes the referential controls into structure. The given technique has three phases. The first phase performs 

linguistic element-level matching and categorizes elements based on names, data types, and domains. The second 

phase transforms the original schema into a tree and then does a bottom-up structure matching, resulting in a 

structural similarity between pairs of element. A structure matching algorithm for tree structures is first presented, 

and then extended to real world schemas that share substructures and have referential constraints. It uses a technique 

called lazy schema tree expansion, which relates elements of the schema graph before translating it to a tree. After 

relating the elements in shared tree t, various copies of the sub-trees rooted at t are made, containing the structural 

similarities calculated so far.The similarity of two elements at the root of structures is based on their 

linguisticsimilarity and the similarity of their leaf sets. If the similarity exceeds a threshold, then their leaf set 

similarity is incremented. The third phase uses that weighted mean to decide on a mapping. This phase is regarded 

as application dependent and not emphasized in the algorithm.In a comparative evaluation Cupid was generally 

more effective than two earlier match prototypes (Dike and Momis).Cupid is less sensitive to name variations due to 

token level manipulations 

COMA (Combining matching algorithms) and its extension COMA++(2005) [4], Astheneedfor 

dataintegrationhasgrown,the needtoimplementa varietyofschemamatchingmethods hasalsoincreased.Asa 

consequence, there has been an emphasis on evaluating schema matching methods. To this end, several systems 

have been created to act as implementation shells for schema matching approaches. These systems have been 

typically designed to handle the tasks surrounding the actual schema matching, which include in putting, 

transforming, and possibly preparing source, target, and/or mediated schemas, passing these schemas to a matching 

algorithm, and interpreting the results, often as schema mappings. One such system supporting multiple matching 

methods is COMA++ (Aumeuller 2005). This system supports a variety of languages for in putting schemas, 

including SQL, XSD, and OWL, and outputs schema mappings. The architecture of COMA++includes a schema 

pool, match customizer, and mapping pool. It is the match customizer which can implement different matching 

methods. An execution engine is used to combine the results from multiple matchers, and the results are presented to 

the user through a graphical user interface. As with many other matching algorithms, COMA++ supports approaches 

which can generate direct, or 1:1, matches, and develops a similarity measure between each pair of elements in a 

target and source schema. There are currently more than 15 matchers in COMA++, using both schema and instance 

information to develop matches. In addition to, specific matching technique it’s able to act as a repository for 

schemas and matches.  

Wang et al. (2004) [5], propose a unified solution to the problem of database schema matching. Their approach is 

based on an instance-based schema matching technique by domain-specific query probing, used to Web databases. 

A Web database is a backend database easily obtainable on the Web and available through a query interface. In 

certain case, a Web database contains two dissimilar schemas, first is the interface schema (IS) and second is the 

result schema (RS). The interface schema of an individual Web database including of data attributes over which 

users can query, while the result schema contains of data attributes that arranges the query results that users receive.  

This approach is based on three observations about Web databases:  

1. Inappropriate queries often cause search failure, that is, return no results. For the authors, improperness means 

that the query keywords submitted to a particular interface schema element are not valid values of the database 

attribute to which the element is associated. For instance, if you propose a string to query but that is originally 

defined as an integer, an error produces. 

2. The keywords of proper queries that return results very likely re-appear in the returned result pages.   

3. There is a global schema (GS) for Web databases of the similar domain [He and Chang, 2003]. The global schema 

consists of the representative attributes of the data objects in a particular domain.   
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The query probing method consists of exhaustively sending keyword queries to the query interface of different Web 

databases, and collecting their results for further analysis. Based on the third observation, they assume, for a specific 

domain, the existence of a pre-defined global schema, and a number of sample data objects under the global schema, 

called global instances. For Web databases, they deal with two kinds of schema matching: intra-site schema 

matching (that is, matching global with interface schemas, global with result schemas, and interface with result 

schemas) and inter-site schema matching (that is, matching two interface schemas or two result schemas).  

The data analysis is based on the second observation. Given a proper query, the results will probably contain the re-

occurrence of the submitted value (referring to the values of the attributes of the global instances). The results will 

be organized using the HTML sent to Web browser. Thus, the re-occurrence of the query keywords in theresults can 

be used as an indicator of which query submission is appropriate. In addition, the position of the submitted query 

keywords in the result pages can be used to identify the associated attributes in the result schema.  

The query probing process is based on the following workflow. Given a Web database with its query interface, an 

element identification component first locates qualified input elements. Then, a query submission component 

exhaustively submits the attribute values of the global instances into those identified input elements. After collecting 

the returned results for all submitted queries, a wrapper induction component induces a regular-expression wrapper 

composed of HTML-tags. Next, a data extraction component employs the induced wrapper to extract structured data 

objects from query result pages and arrange them into a data table. Finally, the re-occurrences of submitted queries 

in the columns of this table are counted and stored into a query occurrence cube. Then, using a projection function, 

the 3-dimensional cube is projected onto three Query Occurrence Matrices (front, top and left), which exactly reflect 

the relationship between pairs of the three schemas (i.e., GS and IS, IS and RS, and GS and RS). The main research 

issue is how to find the correspondence between a pair of schemas in the projection matrices. In this context, to 

discover intra-site schema matching they applied the concept of mutual information. Moreover, to discover inter-site 

schema matching, they applied the idea of vector similarity used in the Vector Space Model from information 

retrieval [Salton, 1989].  According to the author,domain-specific Query Probing is not a fully automatic for global 

schema generation techniques additionally for improving more authors suggested to implement with label-based 

approaches to construct a more robust matching system. 

Hess et al. (2006) [6] proposes G-Match, an algorithm for geographic ontology matching. G-Match takes two 

different geographic ontologies as input, measures the similarities of their concepts by considering class and 

attribute names (string similarity), and hierarchical and topological relationships, producing as output a list of 

similarity measures between the concepts from the two ontologies. They use WordNet [Wordnet, 2006] to feed the 

algorithm with synonyms. Therefore, assumes that syntactical and structural similarity implies semantic proximity, 

which is often not warranted. Natural language dictionaries may be useful, perhaps even multi-language dictionaries 

to deal with schemas using terms in different languages. In addition, domain- or enterprise- specific dictionaries may 

sometimes be essential to deal with organizational standards, such as abbreviations for schema element names. 

Brauner (2007) [7],presenta semantic approach for matching export schemas of geographical database Web 

services, based on the use of a small set of typical instances.The paper illustrates the approach with an extensive 

experiment that uses two gazetteers, Geonames and the ADL gazetteer, an ISO-complaint, pre-defined geographical 

global schema, and a set of typical geographical locations. The system contains limitation of instance-based schema 

matching process. Therefore required to improve the re-occurrence detection method; execute a validation step to 

define formally a threshold to the proportion between reoccurrence values; and a proof of concept is also required.  

Brauner (2008) [8], proposed an instance-based approach for matching export schemas of databases available 

through Web services. They also describe a technique to construct the mediated schema and to discover schema 

mappings on the fly, based on matching query results. The approach is illustrated with two case studies from rather 

different application domains. To validate the approach, they discussed an experiment using bookstore databases 

and gazetteers. In order to enhance more  investigation of the alignment of exportable schemas with the mediated 

schema and its implications, as the association of the mediated schema with a global instance set required to derived 

from existent sources. 

E Toch(2011), Deducing similarity among Web services is a basic construct for service matching and their 

composition. On the other hand, there is too fewindication of how humans observe similarity among services, a 

more important key for designing usable and real time service comparison and composition algorithms. They define 

a similarity model, on the basis ofexperimentalinvestigation and demonstrate that the similarity model, stated by a 

http://scholar.google.co.in/citations?user=KDZ0PDkAAAAJ&hl=en&oi=sra
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distance metric, is complete and that it accurately predicts humans’ views of service. At last, refer to an application 

of a Web service discoverytechnique that utilizes this model. 

They have demonstrated that humans take a more appropriate technique when evaluating similarity than forecast by 

logic-based methodologies. This difference may provide some explanation of the slow adoption rate of automatic 

service composition paradigms. Given similarity computationdemonstrate some necessary properties, like explain-

ability, as every similarity-based judgment can be analyzedand explained to the user, based on the underlying 

ontology.To overcome the issue of this simple search scheme, variety of methods available some of them, NLP 

techniques used to improve search results so that they would be semantically more relevant to the submitted query.   

The main difference between proposed work and recent work is to provide a generalized framework for Schema 

Matching for Heterogeneous Web databases. Moreover, the instance-based schema-matching method is infrequently 

used for schema matching in the Web database since it is hard to obtain instances from Web databases.  

Conclusion 

This paper provides an overview of recent development in the domain of schema matching techniques. Onthe basis 

of recent trend of schema matching, there are various well-known issue related to data base applications which are 

still unresolved. Fully Automated schema matching technique is hard to achieve due to their semantically, lingual, 

huge amount of data and as well as their diversity issues. Therefore, in near future, it is required to develop fully 

automatic schema matching technique with instance based approaches to handle general query mechanism. 
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