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Abstract 

Analysis Paralysis or Information Crisis is one of the strategic challenges of most of the organizations today. Organizations’ 

greatest wealth is their data and the success depends on how they harness their data wealth, in an effective manner. Here comes 

the importance of Business Intelligence (BI). The core of any BI project is the Data Warehouse (DW). There exist two prominent 

doctrines on the approach towards a DW development. They are Ralph Kimball’s Bottom Up or Dimensional Modelling approach 

and Bill Inmon’s Top Down approach. Of course there are other approaches as well, but they all follow these giants or combine 

their styles with few modifications. For example, in the Data Vault approach, Daniel Linstedt works very close with Inmon. Inmon 

Vs Kimball is one of the hottest topics ever in Data Warehouse domain since its inception. Debates on which one is better or 

effective over the other never comes to an end. Both have their own pros and cons. This paper is not yet another conventional 

comparison. Here the authors try to analyze the usability and prominence of both approaches, based on scenarios where they are 

implemented, project management perspective and the development lifecycle.                

Keywords: Data Warehouse, Inmon Vs Kimball, Data Warehouse Architecture, Business Intelligence, Data Marts 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

It is worth to start with the real picture of today’s data growth. As per IBM, we create 2.5 quintillion bytes of data a day[1]. We, 

together with the smart machines and process automations, create more and more data than ever. Over the last 2 years alone, more 

than 90% of the world’s existing data was created [1]. As per Gartner, Data growth remains the biggest challenge of Information 

Technology [2]. Interesting, isn’t it? 

Organizations, irrespective of the size and nature, use different systems for different purposes. We call these underlying systems, 

Operational Systems or OLTP (On-line Transaction Processing) systems. Many instances, these systems are not integrated 

together, but definitely exceptions exist. This means, there is no scarcity of data and we do have enough data! 

What is missing in operational data, is the capability of Decision Support. Thirst for data (or data cry) is always there in any 

organization, irrespective of the size and maturity. Leaders need it for strategic decisions and end users need it for various 

operational insights. If you look at the evolution of the “Cry For Data” , it started like “I need my data.”, then it changed to “I need 

right data.” and now the latest version is “I need accurate and correct data.”[3].This is what we call Business Intelligence (BI), the 

feature of turning the data into information, then to knowledge, insight and wisdom. 

The core of BI is a well-defined and matured Data Warehouse (DW), which consolidates relevant data from various operational 

and OLTP systems. Here come the questions: ‘How can we successfully build a data warehouse?’, ‘Which approach should we 

take?’, ‘Should we start small scale or with a total big picture?’ and so on. When we choose the modelling approach for a DW, a 

lot of considerations to be taken including, but not limited to, project management, risk management, deployment options, return 

of investment, etc.[4] 

In 1990, Bill Inmon -The Father of Data Warehouse- introduced the concept of “Data Warehouse” and then the term “Corporate 

Information Factory”. Few years later, Ralph Kimball introduced the Dimensional Modelling approach. Since then these two 

approaches compete, wherever the discussion comes on data modelling and data warehousing. 

The remaining sections of this paper are arranged in the following manner. First we present a general description of the data 

warehouse and its features followed by the analysis of the two prominent doctrines based on the modelling approach and lifecycle. 

Then comes the comparative analysis, pointing out the similarities and the key differences, based on the applied scenarios. We 

then will try to make the most difficult part, the conclusion. 

II. THE DATA WAREHOUSE 

The history of Data Warehouse started with the seminal work of Bill Inmon “Building the data Warehouse” [5]. In the same decade, 

Ralph Kimball published the first edition of his model “The Data Warehouse Toolkit”. The second edition of the same came after 

a long wait [6]. 
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All sorts of data warehouses, irrespective of the method and framework, exist for one reason: that is to facilitate timely decision 

making. That means, data warehouse must be designed in a way that, it is sufficiently detailed to accommodate the least granular 

and relevant data. OLTP systems satisfy both these objectives, but they are designed for day to day activities of the organization 

and optimized for transactions and the best response time, not for complex queries [7]. 

The exact wording of Bill Inmon is “A Data Warehouse is a subject oriented, integrated, nonvolatile and time variant collection 

of data in support of management’s decisions.”[5]. This definition gives light on all aspects of a corporate information factory. 

Subjects means, the business processes and time variance refer to the capability of data warehouse to store historical data, not just 

the current values. Data in a data warehouse are not as volatile as an OLTP system. “Integrated”, is the key term here.  The leaders 

need a holistic view of the organization to make proper decisions. Thus we need to pull together data from various operational 

systems, or sources.[7] 

Data Marts are more or less miniature versions and specific to a department or operational area. Ralph Kimball has a simple 

definition of data warehouse in his book. “A data warehouse is a copy of transaction data, specifically structured for query and 

analysis”[6]. 

III. COMPARING THE MODELLING APPROACHES 

Before starting the slicing and dicing of the similarities and dissimilarities, let’s have a look into the essence of both approaches. 

 The Inmon’s Corporate Information Factory(CIF) 

Inmon’s approach starts with a holistic scanning of the data environment of the organization[8]. In CIF, the organization’s data 

environment comes in 4 levels. They are the operational data, atomic level DW, department data (which is fed from the atomic 

DW) and the individual data[9]. The first level corresponds to the operational data of the organization and the last three represents 

the Data Warehouse and visualization layers (Figure 1 – Inmon DW Model). The four-layer approach reinforce the need of a 

holistic data view instead of information fragments. It includes all the information systems within a company boundary. In 

deployment perspective, CIF demands to separate Data Marts from the Atomic DW. That is, an independent physical existence for 

data marts. 

The atomic DW in Inmon’s approach is highly normalized, often in 3NF. According to him, data should be stored in relational 

model until it is delivered to the end user. 

The 4 level approach and the 3 NF atomic DW in Inmon’s approach reveals that, the approach used is a “data driven approach”. 

That means, during the design and implementation of the DW, there is least concern on, what the user will ask. In other words, the 

data is extracted and loaded into the model without knowing the end user criteria or requirements. 

 Kimball’s Dimensional Modelling 

Kimball’s model violates and rewrite the traditional data base concepts. Dimensional modelling is overruling the normalization 

rules in order to provide a high level performance and to encapsulate the complexity from end users. 

 
Fig. 1: Inmon DW Model 

The essence of Dimensional Modelling is Fact and Dimension tables. Here we start with a single table(Fact) and connect it with 

its related dimensions(Dim), eventually forming a Data Mart (Star Schema or in some cases Snowflake). Fact tables are long 

enough (number of records) whereas Dimension tables are wide enough (number of columns) to hold the granular data details. 
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Fact tables are designed in a redundant or highly denormalized way to ensure optimum performance. This will ultimately provide 

a reasonable response time to the user fired queries. Essentially, Kimball adopts a requirement driven methodology. 

End users are highly involved in this bottom up approach for DW, resulting a four step design processing of dimensional 

modelling. In his book “The Data Warehouse Toolkit – The definitive guide to Dimensional Modelling”, Kimball refer these four 

steps as four key decisions. They are [10]: 

1) Select the business processes 

2) Declare the grain 

3) Identify the Dimensions 

4) Identify the Facts 

Figure 2 represents Kimball’s Dimensional Modelling approach. In Kimball’s approach, a union of all the well-defined Data 

Marts form the corporate DW. The BUS facilitate the communication between these Data Marts and the confirmed dimensions. 

Comparing two approaches on the differences could be easier than identifying the similarities. But when we see the common 

ground in the top down and bottom up approaches, it gives more insight on where and when we could use these frameworks. The 

most significant similarities between these two approaches are: 

1) They both agree on the importance of time-stamp in DW. For Kimball, it is the “Date Dimension” and for Inmon it is “Time 

Element".  

2) They both use Extraction-Transformation-Loading(ETL) [8]. 

If we go deeper, we can find few more implementation level similarities[11]. For example, both methodologies agree that: 

 DW should be a separate system. 

 Data storage in DW should be in it granular level. 

 Presentation layer data should be in Dimensional model. 

Operational systems, which are the sources of the DW, are often proprietary and they are not designed for interoperability with 

other systems. Here comes the role of ETL. That is the reason why ETL is considered as the core of any Data Warehouse project. 

 
Fig. 2: Kimball DW Model 

Inmon’s and Kimball’s approaches are different in many ways and they are deep too. Inevitably any DW must have ETL and 

time stamp and the two models agree only on these areas and on the rest, the differences are intense too. Kimball calls the third 

normal form relational model a “Spider Web”!. 

Cloudera tried to associate Big Data with the term Data Warehouse and Inmon in his article “Turbocharge Your Porshe – buy 

an Elephant” completely criticized Cloudera for this. Contrary Kimball supported the concept and he even did a combined webinar 

with them![12] 

Mary Breslin, in her famous paper “Data Warehousing – Battle of the Giants”, classifies the differences in development of DW, 

in three broad categories [8]. They are namely: 

1) Differences in Methodologies and Architecture 

2) Differences in Data Modelling 

3) Differences in Philosophy 

These are on a very high level and on an implementation level, let us see how these approaches differ. 
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 Who are the primary audience? 

In Inmon’s approach, since it is fairly complicated (but he explains very well on how to overcome the complexities in his 

documents) the primary audience is IT Professionals, who understand the RDBMS and database complexities. In this approach the 

ownership of the project is with the IT team. 

Contrary, Kimball’s 4 steps process, which involves the end users from the very beginning, make is simple for non-technical users 

as well and here the primary audience are the business users. The star schema and the denormalized format makes it simple for the 

owners to query. 

 Design and Execution 

Design of Inmon’s method uses a top-down approach, a truly data driven approach which takes care of all the granular information 

of the organization. The feeding activity from the enterprise DW to the departmental data marts makes sure that the single version 

of truth is enforced at all points of time. End users never interact with the Enterprise DW directly. In case that is needed, it will be 

through IT Team. So redundancy of information is eliminated. 

A bottom-up approach in Kimball’s model, makes it fast to achieve the goals. Start small, get the low hanging fruits first- that’s 

what we exactly do in Kimball’s approach. Needless to say, yes, there is data redundancy and chances of duplication exists in this 

model. 

IV. CONCLUSION 

As a conclusion in a nutshell, the top down enterprise data warehouse approach by Inmon demands a 3NF normalized data 

warehouse to be created first then the data marts to get populated from the central warehouse. These dimensional marts are specific 

to business or departments. A true single version of truth with very minute redundancy of data. In contrast, the bottom up approach 

by Kimball advocate the dimensional data marts and analysis to get created first and a union of all the created dimensional models, 

form the enterprise corporate data warehouse. 

If you consider or think beyond the walls of framework or educational interest, Kimball approach is preferred by many 

companies as they need to see the result or ROI (Return of Investment) immediately than spending endless time to create a giant 

wheel. This is just a view from one aspect.  

Selection between these models is truly a scenario based decision and it completely depends on the organization’s data needs. 

There is no straight forward answer on which model to be chosen. Operational Cost, Technology Requirements, Resource 

Availability and Requirements, Sustainability etc. can be used as parameters, while choosing the model. An organization with a 

large DW development team and who requires a wide enterprise access needs could prefer a CIF model. Organization which has 

a variety of business characteristics and looking for an immediate return could prefer Kimball model. 

Knowingly or unknowingly, most companies and even individuals, have a flavor of Data Warehouse in some way or other. 

According to me, if you combine multiple excel files and make a single one to have a consolidated view for some sort of decision, 

yes you are there with Data Warehouse and Business Intelligence! 
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