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ABSTRACT : In parallel with the rapid growth of the World Wide Web, arose the need for a common data format. Having proprietary data formats was sufficient for managing data within businesses or even for communicating data across a small number of partners; but this model was not scalable. The advantages of interoperability, exemplified by the Web, gave rise to the need for a highly standardized common data format for data exchange between applications. The solution to this problem came with the advent of XML. Given the increasing number of applications that use XML to exchange, mediate, and store data, tools for effective management of XML data are becoming increasingly important. In particular, tools for querying and transformation of XML data are essential to extract information from large bodies of XML data, and to convert data between different representations (schemas) in XML. Just as the output of a relational query is a relation, the output of an XML query can be an XML document. This paper tries to give a closer overview of the state of the query processing in the context of XML database systems.
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1. INTRODUCTION 
Today’s database is associated with interoperability between different domains and applications. This consequently results in the importance of data portability in database. XML format fits the requirements and it has been increasingly used for serving applications across different domains and purposes [1].The XML language has emerged as the standard for structuring and exchanging data over Web. XML can be used to provide information about the structure and meaning of certain components of the data displayed on a web page rather than focusing on specifying how the information is to be displayed as HTML does. The formatting for display aspects can be specified separately. XML has also been proposed as a possible model for data storage and retrieval[2].  XML (Extensible Markup Language) because of its support for interactive information systems and data integration, data retrieval precision, long life and other unique advantages received general attention of information technology community. XML is a set of norms the W3C created, which is derived from the SGML, and SGML is a language to create markup languages, a meta-markup language. XML combines the rich features of SGML and HTML ease of use, and retains the SGML scalable features, which makes it fundamentally different from HTML. XML redefined the parameters and internal values of SGML, making programming simplified, easy to spread and interact on Web. XML mainly has the following important features: 
Scalability, Flexibility, Self-Descriptive, And Concise[3].
With the continuous expansion of XML applications, more and more data is represented and stored by using XML standards. From the database point of view, the data in these many XML documents can be collected and analyzed. How to search the contents of these documents is becoming increasingly important. Because of the characteristics of Web data, the data XML documents described must be irregular and incomplete, that is, the so-called “semi-structured data" [I], which is different from our common relational data model or object-oriented data model, so how to effectively query XML documents is a hot research problem. 
In the second half of the 20th century, the need for a standard for database management systems was growing. In 1970, Edgar Codd has laid down the foundation to databases, known as the relational model in which data represented as tuples is stored in tables called relations. One of the main aspects in this model is the use of algebraic operators to manipulate the data. Other types of database management systems, like Object-Oriented and Native XML, have later merged aiming at supporting storage and querying facilities for other kinds of data. In general, the approach adopted by relational, Object-Oriented and XML database engines for answering a user query is depicted in Figure 1.
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      Figure 1: Query Processing Steps

As shown in the figure, a user query is first parsed and mapped to its equivalent algebraic representation called logical plan or query plan. This plan is then optimized by applying several optimization techniques and strategies. The output of this phase is an execution plan also known as physical plan. The next phase consists of mapping the execution plan to a sequence of statements which will in turn be processed as a final step towards the generation of results.

The logical plan, which has either a tree or a graph structure, consists of a connected sequence of algebraic operators. The set of all operators defined by a database system forms what is called the database’s logical algebra. A clearly and precisely defined logical algebra in any database system is the single mechanism to guarantee the soundness and completeness of any query evaluation. Moreover, optimization in database systems is easier in the presence of a logical algebra. 

A logical algebra is implemented in a physical algebra where each logical operator is implemented by one or more physical operators. Examples of logical operators are: Select Project, Join, Union, Intersection, etc. Some possible physical implementations of, for instance, the Join operator are Nested loop, Sort-merge, and Hash-based. The difference between these physical operators is in the way they implement the intended functionality of the Join, resulting in a difference in the amount of resources (I/O cost, CPU resources, etc) consumed by each. One of the tasks of the optimizer is to map, based on some collected statistical data and cost estimation techniques, each logical operator in the plan to one of its corresponding physical implementations such that the execution time of the plan is minimized. Generally speaking, the optimization step is defined as the process by which the optimal or suboptimal plan is chosen for executing the user query. The hardest step in the query execution process is the optimization phase.
2. APPROACHES FOR XML QUERY PROCESSING. 

A query processor extracts the high level abstraction of declarative query and its procedural evaluation into a set of low-level operations [8]. Analogous to SQL processor, SQL query is translated at logical access model and then the logical access prior to accessing and returning the physical storage model. Levels of abstraction in XML query processing in comparison with SQL abstraction levels are depicted in Table 1. From Table 1, XDBS denotes XML database management system and RDBS are Relational Database Management System. The language model is designed to meet the demands of [7] which are reflected in the language ability to perform search functionality and document-order awareness hence document-centric characteristics and later on the data-centric characteristics which is associated with powerful selection and transformation. The semantic processing should then be able to analyze the query and transform it into an international representation to be used throughout subsequent optimization steps. 
Logical access model should implement algebraic and non-algebraic procedure to optimize the internal representation of the query. Non-algebraic optimization minimizes intermediary results by restructuring the query and executing most selective operations as early as possible. Algebraic optimization will transform the internal expression into a more optimized expression in a semantics-preserving manner.
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Table 1 XDBS vs. RDBS abstraction levels
Physical access model is related to system specific issue. At this level, each logical algebra operator will be decomposed into corresponding physical operators. The goal of this step of optimization is a query executing plan (QEP) which is arranged of chosen physical operators and their sequences of execution. 
Finally, the storage model affects the rate of QEP. For optimized query processing, appropriate storage model should be deployed in order to minimize I/O costs, CPU costs, storage costs for intermediary results, and communication costs. Currently used storage models comprise LOBs (Large Objects), certain XML-to-relational mappings (shredded documents), or native storage formats like Niagara [5] and Timber [6]. The relational XML data model and native storage model attract more attentions indicated by various proposals for respective overlying query processors. Various XML query processors have been proposed for more optimized query processing. Referring to the abstraction levels, we’ll divide the query processors into three categories based on their storage models: flat-file processing, relational processing and native storage processing. [8]
3. TOWARD FUTURE XML DATABASE MANAGEMENT SYSTEMS 

Future database management system is associated with application mash-up and versatility. It will operate across different platforms thus it has to handle interoperability among data. Data can be static or in a form of stream and its flow may vary from low-density stream to high density stream. Database management system, should be aware of those characteristics and be able to perform well by minimizing the costs.
4. CONCLUSION
Since XQuery is now a de facto standard for query language over XML, nowadays a lot of effort is put to achieve more efficient and optimized XML query processing. Current trends are inclined to relational scheme which consolidates XML with features of RDBMS. However, several challenges for the realization of scalable XML database management system still exist and future researches should address them pretty well.
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