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Abstract 
 
With this paper I explain how the analysis of date is related to the actions an organization decides to implement 

in order to reach its objectives, putting in action a multidimensional level of data storage. In addition, I will 

remark the favorable consequences that the use of Online Analytical Process or OLAP has to use the 

multidimensional-stored information with all the relevant variables to get the best analysis conclusions.  

 

1. Introducción 

In relation what Aguilar mentions in his work, any type of organization needs to be able to analyze its available 

information in a dynamic way in order to meet the right decisions. In order to do so, they have to have this 

information centralized allowing the access to it to all users that are involved in the process of analyzing the 

information. This enormous amount of data involved in analyzing the information with the goal of decision 

making, has to be stored in data bases and data warehouses. As databases and data warehouses got with the time 

more complex and large, it was necessary to develop the right tools in order to examine this data. Usually, today 

data is stored in a multidimensional model to facilitate its analysis, but in order to be able to analyze this data in 

a multidimensional way it is essential to use the right process. Here is where the OLAP tools come into effect. 

OLAP is the short form to name the online analytical Processing, which is a class of software tools that allows 

the analysis data stored in a database. Furthermore, these tools enable the users to analyze different dimensions 

of multidimensional data. Online Analytical Processing it is also very widely used in data mining. (2005) 

 

2. Differentiating OLAP and OLTP 

To comprehend better how does the OLAP system fit in the whole decision making schema, it is also important 

to remark the existence of OLTP (on-line transaction process). The two integrate together, and are dependent to 

one another, the IT system of a Business or organization. As OLAP uses already existent information with the 

purpose of just analyzing it, on the other hand there is the OLTP that enables the user to modify, using simple 

transactions, the information obtained through OLAP. Moreover, OLTP is more a class of system that facilitates 

and manages transaction-oriented applications. Whereas OLAP functionality it is just related to data analysis, as 

shown in the graph below. ( Aguilar, 2005)  

 

 
Figure 1 - Relation between OLAP y OLTP (Source: http://datawarehouse4u.info/OLTP-vs-OLAP.html, last 

call: 14.11.2010, 17:10) 

 

 
 
 
 
 
 
 

http://datawarehouse4u.info/OLTP-vs-OLAP.html
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3. Functionality 

Referring to Sellis, Tsosis and Karayannidis, in order to go through and analyze all the available information in a 

database or data warehouse, OLAP stores the integrated information in a multidimensional way with the purpose 

to make possible a combination of all the possible variables contained in the stored information. (2001) 

 
Figure 2 - Example of a data cube (Source: Jiawei, 2002) 

 

3.1 Data cubes 

 
As we see in the Figure 1.1 with OLAP data mining it is possible to interpret the multidimensional stored 

information in a so called data cube. The information in this data cube can be analyzed using different criteria. 

This analysis can be made using different operations to navigate the information contained in the data cube. The 

most used roll-up and Drill-down, among others like for example slicing, dicing and pivoting. (Vassiliadis, 

Sellis, 2002) 

 

 Drill-Down 

The drill-down operation enables the user to get more into detail from broader parameters. If we have a company 

selling products x, y and z to costumers 1, 2 and 3, we could see how much were the total sales of these products 

to the mentioned costumers for the last three years, but also we could drill-down the information and see which 

products, and how many of them were sold only to costumer 1during last year. (Vassiliadis, Sellis, 2002) 

 

 
Table 1 Drill-down example (source: 

http://www.devexpress.com/Products/NET/Controls/ASP/Pivot_Grid/drill_down.xm, Last call: 15.11.2010, 

16:45) 

 

 Roll-up 

Inversely, when analyzing detailed information and it is desired to review the information in a wider dimension 

it is necessary to roll-up the information. If product x is just considered and to make a decision are total sales of 

the three products required (like in the example above products x, y and z) then it is needed an information roll-

up (Bédard, Merrett, Han, 2001) 

http://www.devexpress.com/Products/NET/Controls/ASP/Pivot_Grid/drill_down.xm
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. 

 Slice and Dicing 

Slicing a data cube allows the user to select information using a specific dimension, it could be from interest to 

know, for example, how much a store sold, which day and which items. (Bédard, Merrett, Han, 2001) 

According to Vassiliadis and Sellis, dicing allows for the interaction of many slices, forming a smaller new data 

cube. All brand of one product (Soap) sold in a specific Store chain (Carrefour)  

 

 Pivoting 

Allows the user to make a cross tabulation of the data cube to look at the information from diverse perspectives. 

(Bédard, Merrett, Han, 2001) 

 

     3.2 Architectures MOLAP, ROLAP y HOLAP  

Taking into account the OLAP architectures that most of the vendors support, it is possible to differentiate 

mainly two different types:  

 Multidimensional OLAP (MOLAP)  

 Relational OLAP (ROLAP)  

3.2.1 MOLAP  

Analyzing the comments of Vassiliadis and Sellis, this type of architecture is the most traditional used to make 

an OLAP analysis. When we refer to MOLAP, the data is stored in a multidimensional cube. The storage is not 

in the relational database, which matches data by using common characteristics found within the data set, but in 

proprietary formats. Being a proprietary formats a file format where the mode of presentation of its data is the 

intellectual property of the business, which asserts ownership over the format (2002) 

 Advantages  

Taking into account what Vassiliadis and Sellis say,  among the advantages of using this type of analysis and 

storage architecture, is that the MOLAP cubes have an exceptional performance. They are built for fast data 

revival and it is also optimal for slicing and dicing operations. Another significant feature to mention is that 

MOLAP can perform complex calculations. As the data is stored, all possible calculations have been pre-

generated when the cube is created. Hence, complex calculations are not only doable, but they have quick return 

as well. (2002) 

„The advantage from MOLAP architecture is, that it provides a direct multidimensional view of the data whereas 

the ROLAP architecture ist just a multidimensional interface to relational data” (Vassiliadis, P., Sellis, T., 2002. 

A survey of Logical Models for OLAP Databases) 

 Disadvantages 

On the other hand looking at Vassiliadis and Sellis work, it is also limited the amount of data it can handle. This 

is due to all the calculations that are performed when the cube is built, which has been pre-generated, it is not 

possible to include a large amount of data in the cube itself. With this statement, it is not implied that the data in 

the cube cannot be derived from a large amount of data. Indeed, this is possible and has a widespread use. But in 

this case, only summary-level information will be included in the cube itself. (2002) 

Moreover and with Vassiliadis and Sellis statements, it requires additional investment for the business 

organization, since cube technology are often proprietary, which means the Company is given the right to use the 

software under certain conditions, but is restricted from other uses, such as modification, further distribution. 

http://en.wikipedia.org/wiki/File_format
http://en.wikipedia.org/wiki/Intellectual_property
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Therefore, to adopt MOLAP technology, chances are additional investments in human and capital resources are 

needed. (2002) 

 

Figure 3 - shows a typical MOLAP architecture. (Source: http://www.executionmih.com/business-

intelligence/molap-olap.php,last call: 14.11.2010 18:27) 

3.2.2. ROLAP  

 Adventages 

This methodology, as explained by Bédard, Merrett and Han, relies on manipulating the data stored in the 

relational database to give the appearance of traditional the OLAP's slicing and dicing functionality. (2001) 

For very large data warehouses, the ROLAP architecture is the best option, for the reason that it can handle large 

amounts of data. The actual size limitation of this type of OLAP technology is the limitation on the data size of 

the underlying relational database. In other words, ROLAP itself places no limitation on data amount. (Bédard, 

Merrett, Han, 2001) 

Additionally, and according to Vassiliadis and Sellis , the ROLAP technology can leverage functionalities 

inherent in the relational database. Often, a relational database already comes with a list of host functionalities. 

This is due to the fact that ROLAP technologies sit on top of the relational database, and therefore can control 

these given functionalities in the relational database. (2002) 

 Disadvantages 

As a negative aspect in comparison with MOLAP, ROLAP can be considered to have slower performance.  Its 

Performance can be slow because of the way the technology works. Each ROLAP report is essentially a SQL 

query (or multiple SQL queries) in the relational database, and the query time can be long if the underlying data 

size is large. (Bédard, Merrett, Han, 2001) 

Taking into consideration how ROLAP works, it is possible to state that this technology is limited by SQL 

functionalities. Because ROLAP technology mainly relies on generating SQL statements to query the relational 

database, and SQL statements do not fit all needs (for example, it is difficult to perform complex calculations 

using SQL), ROLAP technologies are therefore traditionally limited by what SQL can do. Many of the ROLAP 

vendors have eased this risk by giving the allowing users to define their own functions. (Bédard, Merrett, Han, 

2001) 

http://www.executionmih.com/business-intelligence/rolap-olap.php
http://www.executionmih.com/business-intelligence/molap-olap.php
http://www.executionmih.com/business-intelligence/molap-olap.php
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Figure 4 - shows a typical ROLAP architecture 

(source: http://www.executionmih.com/business-intelligence/rolap-olap.php, last call: 14.11.2010 18:27) 

3.2.3 HOLAP  

Refering to Sellis, Tsosis and Karayannidis, in order to combine the advantages of ROLAP and MOLAP, the 

HOLAP technologies were crated attempting to unite the best features of the previously mentioned technologies 

to make a fast and efficient data analysis for different sizes of data. For summary-type information, HOLAP 

pulls the cube technology for faster performance. When detail information is needed, HOLAP can "drill through" 

from the cube into the underlying relational data. (2001) 

4. SOLAP: getting to know the territory 

According to Sellis, Tsosis and Karayannidis, taking into consideration the increasing importance for business 

organizations to have the right tools that capture, analyze, manage, and present data that are linked to location in 

order to obtain a detailed information of its costumers, it is of relevant magnitude to mention the importance of 

the GIS (Geospatial Information Systems) in the decision-making process of a business organization. (2001) 

 
Many researchers reached the same conclusion that in the actual analysis systems the geographic dimension is 

another attribute that describes data, but cannot be linked vast multidimensional link without losing some scene 

in most of the cases. This is how the relationship between SIG and OLAP is a more than attractive mixture when 

it comes to manage and analyze the whole geospatial and geographical related date a company posses. The 

interoperability of OLAP and SIG it is referred to as SOLAP (Spatial OLAP) (Aguilar, 2005) 

 
Within a SOLAP tool, maps are used to display the members of the geometric or mixed spatial dimensions, 

using visual variables that relate to the values of the different measures contained in the data cube being 

analyzed. A SOLAP system also supports two types of spatial measures as well as spatial dimensions.(Aguilar, 

2005) 

 

 

A first type of spatial measure is the set of all the geometries representing the spatial objects corresponding to a 

particular combination of dimension members. It consists of a set of coordinates, which requires a geometric 

operation such as a spatial union or spatial intersection, to be computed into the system. To implement this type 

of spatial measure, it may be necessary to use pointers, stored within the multidimensional data structure 

(Bédard, Merrett, Han, 2001) 

 

http://www.executionmih.com/business-intelligence/rolap-olap.php
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A second type of spatial measure results from the computation of spatial metric or topological operators. 

Examples of this type of spatial measure could be “surface” and “distance” as well as “number of neighbours 

buying at x store”. (Bédard, Merrett, Han, 2001) 

The measure values are calculated by the OLAP or the SOLAP server. The server aggregates and physically 

stores the aggregations according to the possible combinations of dimension members. In the case of SOLAP 

servers, however, it is almost impossible to materialize all the possible geometric aggregations of spatial 

measures as this can result in an explosion of unnecessary storage space. (Bédard, Merrett, Han, 2001) 

 

 
 

Figure 5 - example of database Analysis using SOLAP (source: http://spatialolap.scg.ulaval.ca/visual.asp, last 

call: 16.11.2010, 15:30) 

 

5. Conclusion 

 

Concluding, after researching in this topic, and looking at the evolution of the databases and data warehouses 

through time, with an increasing capacity to store data, and the need for analyzing that data from a 

multidimensional perspective in the decision-making process of a business organization; one realizes that the 

implementation of the OLAP architectural systems, and its connotation, in the business data management it is of 

vital importance in order to reach the right actions to achieve the predetermined goals. 

 

 

 

 

 

 

 

http://spatialolap.scg.ulaval.ca/visual.asp


 

 11 

Bibliography 
 

Aguilar, L. (2005). IV SIMPOSIO INTERNACIONAL DESISTEMAS DE INFORMACIÓN E INGENIERIA DE 

SOFTWARE EN LASOCIEDAD DEL CONOCIMIENTO. Madrid: Universidad Pontificia de Salamanca 

(Campus Madrid) 

 
Bédard, Y., Merrett, T., Han, J., (2001). Fundamentals of spatial data warehousing for geographic knowledge 

discovery. London: Taylor and Francis 

 

Jiawei, H, (2002). OLAP Mining: An Integration of OLAP with Data Mining. British Columbia, Canada: Simon 

Fraser University  

 

Karayannidis, N., Sellis, T., Tsois, A.(2001). MAC: Conceptual Data Modeling for OLAP.Athens: National 

Technical University of Athens (NTUA) 

Vassiliadis, P., Sellis, T., (2002). A survey of Logical Models for OLAP Databases. Athens: National Technical 

University of Athens (NTUA) 

 


