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Abstract 
The fact that (lie business arena is changing is not in doubt. The 
modern technology (computers), is gradually shifting its research 
approach from computation (o information management. This is 
already having far reaching effects on every human endeavour, 
including the digital firm. That is, after the initial success in 
electronic business (e-business), management in most 
co-operations has begun to eye the possibility of integrating the new 
e-business into the traditional business. It is imperative that such 
integration takes place because there is a growing volume of data 
online that must be properly stored and maintained. When the 
infrastructure for e-business is built properly, the result is the ability 
to support long-term growth of data, of transactions, of new 
applications, of change to existing applications, of interpretation 
with existing corporate systems and so forth. The infrastructure 
that allows that wcb-based e-business environment to thrive and 
grow is the data warehouse. This web environment and the 
supporting infrastructure must be designed and carefully planned 
from the outset of dala modeling. 

Introduction 
Logical data modeling is an essential stop in the development of information 

systems, for botb transaction processing and decision support (data warehousing). The purpose 
of logical data modeling is to discover, analyze, define and standardize the discrete facts 
required by the business to conduct its activities. Data modeling for building web-based data 
warehouse must be concerned with both correctly interpreting (he information needs of the 
business and providing organization reusability to the resulting data entitles and attributes. A 
data model is a conceptual representation of the data structures that are required by a data 
warehouse. The data structures include the data objects, the associations between data objects, 
and the rules, which govern operations on the objects. That is, the data model focuses on what 
data is required and how it should be organized rather than what operations will be performed 
on the data. To use a common analogy, the data model is equivalent to an architect's building 
plan. A data model is independent of hardware and software constraints. Hence, it represents 
the data as the end user sees it in the real "word" rather than try to represent the data, as a 
database would see it. It serves as a bridge between the concepts that make up real-world eyents 
and processes and the physical representation of those concepts in a data warehouse. 

Before the data warehouse is designed and populated with data, the data to be stored at 
the warehouse must be modeled first This is to ensure the effectiveness and efficiency of the 
data warehouse for data retrieval and reporting for decision support. Decision support queries 
summarize data across multiple dimensions, such as time, colour, type, etc. But electronic 
business (e-business) requires interaction with customers and the organizational data. 
Consequently, most e-business websites are connected to warehouses. That is, in e-business, 
customers want to know if a product is in stock. (This is, in e-business, customers want (o 
know if a product is in stock. (This information, is it in the data warehouse?) Similarly, 
customer, order and shipping data have to be maintained and shared throughout the 
organization. 

It is against this background that this paper attempts to examine critically those key 
issues in modeling for building web-based data warehouses. To achieve this goal, the paper 
has a six-item structure and this includes: the introduction; requirement modeling 
web-based warehouse; visualization of a multidimensional model; validating the model; 
significance of data modeling and a conclusion, that summarizes the central arguments of the 
paper. 

Research Objectives 
The purpose of this paper is to present a description of views on data modeling for 

building a web-based data warehouse. Especially there will be analysis of the following: 



a.  identifying the various modeling techniques that are  relevant  in  a web-based data 
warehousing environment; and 
b. the significance of a web-based data warehouse modeling for the enhanced sustainable 
electronic business. 

Requirements Modeling 
End user requirements suitable for a data warehouse-modeling project can be classified into 

two major categories. They include, the process-oriented requirements (which represent the major 
information processing elements that end users are performing or would like to perform against the data 
warehouse being developed); and information-oriented requirements (which represent the major 
information categories and data items that end users require for their data analysis activities) (Devlin, 
2002) in Herreman (2004), it is revealed that the types of requirements that will be available and the 
degree of precision with which the requirements will be stated often depend on two warehouse 
implementation project and the ability of end users to express their information needs and the 
scenarios and strategies they use in their information analysis activities. These factors are simplified 
in the end-user requirements modeling categories are showed in figure 1: 

Figure 1: Categories of End-user Requirements Modeling " 
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Source: Adapted from Herreman, (2004) 

Process-Oriented Requirements 
Several of this type may be available. Business objectives are high-level expressions of information 
analysis objectives, usually expressed in business terms. One or more business objectives can be 
specified for a given data warehouse implementation project. Such example could be: the data 
warehouse has to support the analysis of manufacturing costs and sales revenue of products 
manufactured and sold by the organization. These objectives can be used in the data warehouse 
implementation project as indicators or the scope of the project, as well as to identity information 
subject areas involved in the project. Business queries are the queries, hypotheses, and analytical 
questions that end users issue and try to resolve in the course of their information analysis activities. 
They are also expressed in business terms, but certainly not expressed in terms of SQL (Standard 
Query language). Examples include; existence checking queries, (has a given product been sold to a 
particular customer?) item comparison queries (compare the number of items sold for given product 
category, per store, and per week) etc. Data analysis scenarios are a good way of adding substance to 
the set of requirements being captured and analysis for data warehouse modeling. Unfortunately, they 
are more difficult to obtain than other processing requirements. Thus, not always available for 
requirements analysis. Examples include, query workflow scenarios (these represent sequences of 
business queries that end-users perform as part of their information analysis activitiesO and knowledge 
inference strategies (these acknowledge the fact that activities performed by end-users of a data 
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warehouse have expert system characteristics). 

The Information - Oriented Requirements 
This is an initial perception of the kinds of information end users use in their information 

analysis activities. Different categories may be available. Information subject areas are high-level 
categories of business information. They are usually used to build the high-level enterprise data 
model. When available, information subject areas indicate the scope of the data warehouse project. 
Examples include: product sales (including sales organization) and manufacturing (including 
inventories). High-level data models could be used to further specify or support end-user 
requirements. They can be available as high-level enterprise data models, Entity Relationships (ER) 
models, or dimensional models. The ER models may be collected by reengineering and integrating 
source data models while dimensional models may be the result of previous dimensional data 
warehouse modeling projects. 

Modeling a Web-Based Data Warehouse 
The technologies for building web-based data warehouse are still evolving. Currently, two 

leading systems are being developed; namely a Java-based approach known as J2EE an 
Microsoft.NET platform. Data warehouse arc the heart of both systems and they are both server-based 
technologies designed to build interactive websites. Unfortunately, the two systems are completely 
independent and incompatible. That is, if you build an application to run with one approach, you 
would have completely rewrite it to use the other method. However, the Microsoft approach offers a 
little more flexibility with its support for multiple languages. It also provides a complete development 
environment with several easy-to-use tools that make it relatively easy for beginners to create Object 
Relational Database Management Systems (ORDBMS) websites (Gerald and Anderson, 2004). 

The modeler would be concerned with creating web script pages that would interact with the 
data warehouse. When customers request a page, the server executes the associated program.script. 
The script sends queries to the data warehouse and retrieves the desired data. For example the script 
might retrieve product descriptions, prices, and in-stock status. The data and images are added to the 
Web page and sent to the customer who sees only the simple results. The data warehouse runs a 
separate server from the Web server. This is to reduce the load on the web server and make it easier to 
handle backups and other warehouse maintenance issues. But with increasing powerful servers, one 
server can handle smaller applications (data marts) (Ulfelder, 2006). 

 
 
 
 
 
 
 
 
 
 
 



 

Figure 2: Web-Based Data Warehouse Model 

 

Order form 
Product 

descriptions Prices 

  

 

 

Web Server 

Source: Modified from Steve Ulfeder (2006) 

It is revealed in Wisdom (2005), that data warehousing can present complex issues, and requires 
significant time and resources to implement. Most importantly when implementing on a corporate wide basis. 
To receive benefits faster, the implementation approach of choice has become bottom up with data marts. 
Implementing data marts does not preclude the implementation of a global data warehouse. It is shown that data 
marts can scale up or be integrated to provide a global data warehouse solution for an organization. Whether 
you approach data warehousing from a global perspective or begin by implementing data marts, the benefits 
from the process are significant, particularly when designed and carefully planned for the outset of modeling. 

Data Modeling 
Generally speaking, there are two major data modeling techniques that are relevant in a web-based 

data-warehousing environment. They include the Entity Relationship (ER) modeling and the dimensional 
modeling. ER modeling produces a model of the specific area of interest. It uses two basic concepts: entities 
and relationships between those entities. Detailed ER model also contain attributes, which can be properties of 
either the entities or the relationships. ER model is abstraction tools because it can be used to understand simplify 
the ambiguous data relationships in the business world and complex systems environment. Dimensional modeling 
uses three basic concepts: measures, facts and dimensions. The model is powerful in representing the 
requirements of the business user in the context of database tables in the data warehouse. That is, it is a technique 
for conceptualizing and visualizing data models as a set of measures that are described by common aspects of the 
business. Dimensional modeling focuses on numeric data such as values, counts weights, balances and 
occurrences. In some respects, it is expensive but simpler and easier to understand than ER modeling. 
Dimensional modeling is a relatively new concept and not firmly defined yet in details, especially when 
compared to ER modeling techniques (Devlin, 2002). Both ER and dimensional modeling techniques can be 
used to create an abstract model of a specific subject. But each has its own limited set of modeling concepts and 
associated notation convention. For the purpose of the research study, data warehouse modeling would be 
concerned with the multidimensional data modeling techniques, characterized by cubes, models and OLAP 
(Online Analytical Processing) operations for proper visualization for electronic business environment. 
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Visualization of a Multidimensional Mode! 
The most popular way of visualizing a dimensional model is to draw a cube. A cube is a data 

processing unit. It is composed of fact tables and dimensions from the data warehouse. A 
three-dimensional model can be represented using a cube. But if the model consists of more than three 
dimensions, it is referred to as a hypercube, hypercube is difficult to visualize. Hence, a cube, rather than 
hypercube is the more commonly used term (Mclntyrc, 2005). 

Figure 3: The Cube: A Metaphor for Dimensional Model 

 

Source: Modified from Melntyre (2005). 

In figure 3 above, the measurement is the volume of production, which is determined by the 
combination of three dimensions: location, product, and time. The location and product dimensions have 
their own two levels of hierarchy. That is, the location dimension has the region level and plant level. In each 
dimension, there are members, such as the East region and west region of the location dimension. The time 
dimension has its numbers (such as 1000 and 2000), though not shown in the figure. Each subcube has its 
own numbers, which represent the volume of product as a measurement. That is in a specific time period, 
the Owcrri plant in East region has produced 11,000 cellphones of model number 1001, though not 
expressed as such in figure. 

Dimensional Modeling and OLAP Operations 

Dimensional modeling is primarily to support OLAP and decision-making. There was a basic concept of OLAP 
business requirements for proper data warehouse modeling. They include the four types of operations used in OLAP 
to analyze data. Viz; the operations of drill down and roll up for granularity and the operations of slice and dice to 
browse along the dimensions (Melyntyre, 2005). The drill down and roll up are the operations for moving the view 
down and up along the dimensional hierarchy levels of the visualized cube. With drill-down capability, users can 
navigate to higher levels of detail. On the other hand, with roll-up capability, users can zoom out to see a 



summarized level of data of the warehouse. The navigation path is determined by the hierarchies within 
dimensions. Slice and Dice are the operations for browsing the data through the visualized cube. Slicing cuts 
through the cube so that users can focus on some specific perspectives. Dicing rotates the cube to another 
perspective so that users can be more specific with the data analysis. However, to enable the aforementioned 
OLAP operations for data analysis, it requires that the data be stored in a specific way, and that is in a 
dimensional model. 

Types of Dimensional Model 
There are two basic model that can used in dimensional modeling. They include: star model and 

snowflake model. However, there is the introduction of constellation model or multistar model. It is an extension 
of star and snowflake (Erickson, 2003). For the purpose of the research study, we will confine our discussion to 
the two basic structures. They are sufficient to explain the issues in dimensional modeling techniques. Star 
Model has become a common term used to connote a dimensional model. This is because the resulting 
structure looks like a star and the logical diagram looks like the physical schema. Business users feel 
uncomfortable with the term schema. Hence, they prefer to embrace the more simple sounding term of star model. 

We will also use the term star model for the purpose of the research study. The star model is the basic 
structure for a dimensional model. It has one large central table, called the fact table, and a set of smaller tables 
called the dimension tables, arranged in a radial pattern around the fact table. 

Figure 4: Star Model 

 

 

A typical star model is figure 4. It depicts sales as a fact table in the center. Arranged around the fact table are 
the dimension tables of time, customer, seller, manufacturing location and product. A typical dimensional modeling 
begins by identifying facts and dimensions after the business requirements have been gathered. Snowflake model is 
the result of decomposing one or more of the dimensions of the initial dimensional model (usually starlike), which 
sometimes have hierarchies themselves. 

 

 

 

 



 

Figure 5: Snowflake Model 

 

A typical snowflake model is figure 5. It is derived from the star model in figure 4. That is, the seller dimension in 
figure 4 is decomposed into sub dimensions; outlet, region and type in figure 5. The decomposed snowflake structure 
visualizes the hierarchical structure of dimensions very well. The snowflake model is easy for data modelers to 
understand and for database warehouse designers to use for the analysis of dimension. The snowflake structure seems 
more complex. It could tend to make the business users feel more uncomfortable working with it than with the simpler 
star model. 

Validating the Model 
Before a lot of time and effort is invested in designing the warehouse, it is a very good idea to validate the model with 

the user. Such review is important for the following reasons: First, it serves to confirm that the model can actually meet 
the user's requirements. Second, to confirm that the user can understand the model. Most importantly, once the 
warehouse is implemented, the user will be relying on the model on a regular basis to access data in the warehouse. 
No matter how well the model meets the user's requirements, the warehouse will fail if the user cannot understand 
the model and consequently, cannot access the data (Ulfeldcr, 2006). 

However, it is almost certain that the model will not meet all of the user's requirements on testing. This does not mean 
that you stop designing the warehouse and go back to the beginning of the modeling. That is, if 50% of the user's 
requirements is met, start working on the design. Then the remainder is sent back to the requirements modeling stage 
for proper understanding and redefinition. This usually leads to additions and changes to the already created model. 
Meanwhile, the validated portion of the model will go through the design phase. The iteration of development and the 



continued  creation of partially complete models are the key elements that provide the ability to rapidly develop data 
warehouse. 

Significance of Web-Based Data Warehouse Modeling 
The secret of becoming proactive in the building and management of e-business systems is understanding, 

planning and building the infrastructure that supports the e-business. That is, e-business is not just a website for 
transaction, but an infrastructure (data warehouse) necessary for a viable e-business. One capability the website has, is 
the ability to create and send transactions to the standard corporate systems environment. That is, the web site has the 
ability to access data directly from the corporate environment. When too much data starts to collect in the web 
environment, it passes out of the web environment into a granularity manager that in turn passes the now refined and 
condescend data into a warehouse. 

The goal of the data model is to make sure that all data objects require by the data warehouse are completely and 
accurately represented. Because the data model uses easily understand notations and natural language, it can be 
reviewed and verified as correct by the end-users. The data model is also detailed enough to be used by the data 
warehouse developers to use as a "blueprint" for building the physical data warehouse. The information contained in the 
data model will be used to define the relational tables, primary and foreign keys, stored procedures, and triggers. 
Therefore, a poorly designed data warehouse will require more time and money in the long term. Without careful 
planning at the modeling stage, you may build a data warehouse that omits data required to create critical reports, 
produces results that are incorrect or inconsistent, and is unable to accommodate changes in the user's requirements. 

Conclusion  
The importance of modeling data that exist in a data warehouse cannot be over-emphasized.-Although a data 

warehouse is an evolving environment, by getting the basic strategic requirements and data needs, well modeled and 
qualified, it will avoid becoming a disused, isolated island of non-information. This is what data modeling for building 
web-based data warehouse intends to achieve. That is, having a proper organization of data in the data warehouse. Data 
is collected from different e-business platforms and the need and use of the data will be well modeled and that will make 
the data warehouse become an island of useful information. 
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