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ABSTRACT:-
	 The enormous amount of genomic data maintained in the 
databases is often not utilized to its full potential. This is largely 
because of the technological as well as non technological factors. 
Also, the underdevelopments of methods for analysing huge 
amount of data are also a big problem. In view of this difficulty 
efforts are needed to develop new techniques and technologies 

that can be widely used so that all the data available can be utilized for new knowledge 
generation. To achieve this objective though there are few options, Online Analytical 
Processing or OLAP is one of the promising technique that can be used for data management 
as well as processing. OLAP helps user to easily and selectively extract and view data from 
different perspectives. In view the above; literature published in the reputed journals 
has been reviewed in this study. The literature review has been carried out by following 
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deductive reasoning methodology and is presented in chronological order. The results of 
this study indicate that different researchers have taken different approach to manage the 
information and improve quality of data and provide specific method to represent the 
data analysis results. Overall, it is evident from the literature that OLAP offers a meaningful 
option, especially for managing genomic data.

Keywords: Genomic data, techniques and technologies, Online Analytical Processing or 
OLAP, data management 
 
1.0 Introduction
	 The surge in the quantity of genomic data has opened numerous avenues by which 
one can extract information to for generating varied type of knowledge. Besides, the latest 
development in the field of genetics has resulted in enormous increase in the speed of 
data generation. Coupled with these technologies the information and communication 
technology has also provides a platform for easier sharing of this information. Like other 
data sets, the genetics data also has inherent variation. Moreover, the data generation often 
takes place vis-à-vis specific objectives, which may alter during the course of a particular 
study. Although, many online and offline tools are available to analyze genomic data sets, 
there exists a void, especially, when the multidimensionality of the data sets as well as the 
objectivity is concerned. Hence, in view of this, it is necessary that newer techniques be 
studies for their possible use in the field of genetics so as to acquire new knowledge as early 
as possible. One such technique is online analytical processing or OLAP, which enables a 
user to easily and selectively extract and view data from different points-of-view.
	 Such a multidimensional analysis (using OLAP) solution can provide researchers with 
the insight needed to make more informed decisions and build better models for predictions. 
By consolidating summarized genomic information from volumes of heterogeneous data 
and presenting this data to users in a meaningful concept, besides, multidimensional 
analysis offers great potential for improving and coordinating decision-making across the 
varied fields of research. OLAP is valuable because of its flexibility. Once the facts and 
dimensions are defined within the OLAP server, OLAP tools provide an easy way to analyze 
data by simply dragging and dropping dimensions and facts into the appropriate locations. 
In the backdrop of above information, the research efforts pertaining to the relational and 
OLAP data sources and its integration with different applications have been reviewed in 
this study.

2.0 Methodology
	 In the backdrop of the aims and objectives of this study, the literature published 
in standard journals and form reputed sources was collected. The process of review was 
based on the standard method. For the purpose of the review aspects like the research 
question being posed, theoretical background, methodology used, findings, conclusions, 
etc. were considered. The discussion is presented in a chronological order, so that it also 
indicates the underlying pattern of evolution of thoughts and ideas in the selected domain 
i.e. use of OLAP in different fields. The discussion on the basis of the review is presented in 
the following section.

3.0 Discussion
	 It has been reported (more specifically in the corporate sector related literature) 
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that OLAP allows users to analyse database information from multiple database systems at 
one time. While relational databases are considered to be two-dimensional, OLAP data is 
multidimensional, which means the information can be compared in many different ways. 
For example, a researcher might compare their results/finding of genomic data of one 
organism with that of other characteristics, which might be stored in a different database. 
Hence, in order to process database information using OLAP, an OLAP server is required to 
organize and compare the information. Researchers can analyze different sets of data using 
functions built into the OLAP server. In view of its powerful data analysis capabilities, OLAP 
processing is frequently used for data mining, which aims to discover new relationships 
between different sets of data. Thus, in view of its utility, the literature has been specifically 
reviewed and the discussion is presented hereunder
	 Dayhoff et al., (1994) have reported about the work related to developing, testing 
and evaluating the benefits of physicians’ workstations as an aid to medical data capture in 
an outpatient clinic setting. In this study, the authors described the uses of the physician’s 
workstation vis-à-vis data handling and use with an emphasis on the data collection cost 
recovery process with respect to the above mentioned workstation. In addition to this 
Hettler et al., (1997) suggested initiation of work with OLAP in the healthcare set ups, 
which will open a world of opportunity for data-mining across the enterprise, which can 
aid in lowering the healthcare costs. Though content-based visual information retrieval has 
been one on the most vivid research areas in the field of computer vision, Müller et al., 
(2004) have stated that no general breakthrough has been achieved with respect to large 
varied databases with documents of differing sorts and with varying characteristics. 
	 Gene expression databases contain a wealth of information, but current data 
mining tools are limited in their speed and effectiveness in extracting meaningful biological 
knowledge from them. Coleman et al., (2004) on the basis of their studies reported that 
multidimensional analysis tools are a practical step toward actually using the varied 
information that is already being captured in various systems. Furthermore, the authors 
stated that it is relatively easy to extend the existing system to incorporate other pertinent 
data, thereby enabling the ongoing analysis of other aspects of the workflow. In addition to 
above, Alkharouf et al., (2005) reported that OLAP can be used as a supplement to cluster 
analysis for fast and effective data mining of gene expression databases. Authors found that 
compared to traditional cluster analysis of gene expression data, OLAP was more effective 
and faster in finding biologically meaningful information. 
	 Furthermore, Wang et al., (2005) have reported that data warehousing and 
online analytical processing technologies can be applied to integrate as well as mine the 
biomedical data. However, they reported that the task of capturing and modelling diverse 
biological objects and their complex relationships is the main difficulty to achieve this. In 
view of the problems encountered in the healthcare sector, Parmanto et al., (2005) noted 
that the typical multidimensional data warehouse designs that are frequently seen in other 
industries are often not a good match for data obtained from healthcare processes. Hence, 
they suggested that multidimensional data analysis should be explored for such problems. 
In addition to above, Trissl et al., (2005) reported that integration of databases can help 
in unearthing the real and full potential of the protein data. The multidimensional data 
processing is particularly important as the information pertaining to the structural and 
functional aspects of proteins based on certain properties of the proteins, such as sequence 
features, fold classification, or functional annotation is stored in different databases. 
	 Kaya et al., (2005) proposed a novel multiagent learning approach to handle the 
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huge data related problems. Their approach is based on utilizing the mining process for 
modular cooperative learning systems, which incorporates fuzziness and OLAP based 
mining to effectively process the information reported by agents. Daumer et al., (2007) has 
stated that variations in the disease course can be studied in details if the available data can 
be processed using an OLAP tool. Given that the OLAP has a potential to address multiple 
queries at a time, the development of it (OLAP) is very essential to explore the health 
related data in general and that of genetics in particular. Similarly, Mangalampalli et al., 
(2007) have also proposed the use of electronic health records for quick, reliable, secure, 
real-time and user-friendly information. Parmanto et al., (2008) have reported that the 
potential of multidimensional data analysis should be explored to discover new knowledge, 
which was not previously planned. Kehl et al., (2008) explained multidimensional indices 
and hierarchical relationships between related types of data and that could be integrated 
within our data warehouse. The authors have stated that OLAP is a mature technology in 
the financial sector, but it has not been used extensively for scientific analysis. Furthermore, 
Satpute et al., (2008) reported that the format or semantics of the grammar can also help 
in faster retrieval of the data, especially when a new algorithm is used. 
	 Prevedello et al., (2008) proposed a novel concept of Business Intelligence for 
managing the information available in data repository, which could benefit from the ability 
to integrate and visualize data (e.g. information reflecting complex workflow states) from 
all of their imaging and information management systems in one composite presentation 
view. To achieve this OLAP appears to the ideal system. Ebidia et al., (2009) described 
the process of developing OLAP capacity from data generated in an on-line transaction 
processing system and stated that if used and managed appropriately, OLAP has tremendous 
potential for meeting data visualization demands. 
	 Linking genotypic and phenotypic information is one of the greatest challenges of 
current genetics research and in view of it Nuzzo et al., (2009) presented the design and 
architecture of the Phenotype Miner, a software system able to flexibly manage phenotypic 
information, and its extended functionalities to retrieve genotype information from external 
repositories and to relate it to phenotypic data. Authors reported that a comprehensive, 
integrated and automated workbench for genotype and phenotype integration can facilitate 
and improve the hypothesis generation process underlying modern genetic studies. 
	 Bernier et al., (2009) stated that OLAP, which is central to the field known as Business 
Intelligence, a key field for such decision-support systems, is now being used in different 
domains. Besides, the variations of basic OLAP along with spatial analysis have resulted in 
SOLAP (Spatial OLAP) and an altogether new research area. Moreover, Youssif et al., (2010) 
have reported that at the moment number of various formats are used for medical images, 
which are created, transmitted, and analyzed, for different types of purpose. Besides, all 
the data is not stored in one place, which demands that a multidimensional analysis be 
carried out. 
	 Raistrick et al., (2010) designed a framework upon the Web Model-View-Controller-
based architecture in which the reusable and extractable models can be conveniently 
adapted to other hospital information systems and which allows for efficient database 
integration. Lin et al.,(2011) established a real time online health and decision support 
system with the novel information technology integrating modelized architecture and 
Web services for clinical infometrics and concluded that its implementation can help the 
researchers to get more and more data for different objectives. 
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4.0 Conclusions
	 Biomedical research is now generating enormous amounts of data, ranging from 
clinical test results to microarray gene expression profiles. Besides, the scale and complexity 
of these datasets gives rise to considerable challenges in data management and analysis. 
Hence, the new systems are needed to address the data management and analysis challenges. 
In the backdrop of literature reviewed in this chapter, it is evident that different approaches 
are tried by different researchers to manage the huge quantity of data available in the 
molecular biology domain, however absence of a specific, standardized method for data 
utilization, (especially data that is present in digital form) warrants that newer frameworks, 
approaches should be developed to recap benefits from the accumulated data. For this, a 
concept such as OLAP is available, which is provided by a number of vendors and can work 
with any relational database management system. The utility of OLAP is well documented by 
different authors, however, given its importance, there appears a lot of scope for research 
in multidimensional data analysis. Furthermore, the benefits of OLAP allow the database 
to support multiple levels of analysis, which is imperative for appropriate decision making. 
Compiling such sets using current web resources is tedious because the necessary data are 
spread over many different databases and hence, an online OLAP can help the researchers 
in a big way. Thus, it is concluded that OLAP shows great promise for the dynamic data 
analysis for e.g. that of protein analysis for bioengineering and biomedical applications. In 
addition, OLAP may have similar potential for other scientific and engineering applications 
involving large and complex datasets, which should be explored in future studies.
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