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Today most of the Industry is becoming increasingly dependent on Information 

Technology to adapt with the ever evolving business environment. Day after Day large 

amount of data is produced directly as a result of business activities, and as a by product 

of various transactions. Yet most of these data remains locked with in archival systems 

that must be coupled with operational systems to generate information necessary to 

support strategic decision making. This paper highlights concepts of Data warehousing 

and the steps involved in designing and deploying the systems for the effective usage of 

retail industry . 
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Introduction:  
 The present information systems evolved from the legacy of the old. They exist as 

collection of separate islands of information that have developed as response to certain 

operational needs. They have not been designed to meet the Information requirement on 

real time basis of decision makers cutting across departments. As a result when ever 

decision maker’s information requirements have to be met by pulling out data from 

various operational databases, special efforts are needed to be made for collating this 

data. In this connection an application of Data Warehousing along with Online Analytical 

Processing (OLAP) and Data Mining techniques appears to be the appropriate solution. 

Further data warehouses provide a central repository for large amount of diverse and 

valuable information. 

Data warehouse concepts: Data Warehousing is a collection of decision support 

technologies, aimed at enabling the knowledge workers like Executives, Managers and 

analyst to make better and faster decisions. Data warehousing technologies have been 

successfully deployed in many industries like: Manufacturing (Customer support and 

Order Processing), Retail (for Customer profiling and Inventory Management), financial 

services (Risk Management, Campaign Analysis and Fraud detection) and so on. 

Abstract 
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 WH Inmon (1993), define data warehouse as “A Data Warehouse is a Subject 

Oriented, Integrated, Time Variant, Non – Volatile collection of data in support of 

Management’s Decision Making” 

 Data Warehouses, in contrast are targeted for decision support. Historical, 

summarized and consolidated data is more important than detailed, individual records. 

Since Data Warehouses contain consolidated data, perhaps from several operational 

databases, over potentially long periods of time. The workloads are query intensive with 

monthly adhoc, complex queries, that can access million of records and performs a lot of 

scans, joins and aggregates to perform the operations. 

GLOBAL RETAIL INDUSTRY OVERVIEW  

Industry Definition and Characteristics 

For the purposes of this methodology, defined retailers as companies whose 

principal business is to act as the final sales point to end-consumers for wholesalers and 

manufacturers of both food and non-food products. Companies that fall within the retail 

industry typically exhibit the following characteristics: 

• The purchaser of the retailer's goods is a private individual or small trader. For 

example, cash-and-carry operators which supply retail channels are included within the 

scope of this methodology. 

• The goods being purchased are principally physical goods; although Moody's 

notes that many retailers sell services (e.g. financial services/service contracts) as a 

secondary component of their offer. 

• Purchasing frequency of goods can vary significantly, ranging from near-daily 

food purchases to annual purchases of large consumer electronics or white goods. 

E-Retailing   

E-retailing, most commonly known as e-tailing is nothing but shopping through 

the Internet and other media forms. There are many things that are common between 

direct retail stores and online retail stores. Both have the process of billing of the 

customers and have to maintain a relationship with the suppliers.  

Bottlenecks Faced By E-Retailing   

Problems with the Payment System: 

People in  are not used to the online shopping system and moreover the online 

payment system through the credit card is also totally alien to them. Most of them do not 

avail of the transaction facilities offered by the credit cards. They are also dubious 

regarding the online payment system through the credit cards. Hence different payment 

options should be made available to them like the credit card, cash on delivery and net 

banking to give them further assurance.  

Problems with Shipping  

The customers using the online shopping channel should be assured that the 

products that they have ordered would reach them in due time. For this the retail 

companies have resorted to private guaranteed courier services as compared to postal 

services.  

Offline presence 

The customers should be assured that the online retailers are not only available 

online but offline as well. This gives them the psychological comfort that these 

companies can be relied upon.  

Products offered at discounted rates 
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The online retailers save on the cost of building and employee salaries. Some part 

of this benefit should also be enjoyed by the online customers by a reduction in the price 

of the product. The customers should be conveyed this message that they are getting the 

products at a discounted price.  

Language Problem 

Most internet retail shops use English as their mode of communication. English 

may not be comprehensible to the majority of the Global  population . To increase the 

customer base, content in the online retail shops should be provided in local language.  

Another reason why the concept of e- retailing or online retailing has not gained 

prominence in prefer to touch the products physically before buying them. This facility is 

provided through the multi-brand outlets, not available online. Studies have revealed the 

preferences of the customers towards the traditional shopping methods. Hence the retailer 

online should first make it a point to spot the potential customers and accordingly plan 

out the product. If the customers are more open to online shopping, then nothing can be 

more beneficial. They save the time and effort to visit, departmental stores, shopping 

malls, etc. products can be delivered by a click of the mouse.  

Another problem is that the retail industry is standing on its point of inflexion and 

considering its infant stage, it would take time for the new concept of e-retailing to take 

off.  

 

Research Methodology  

Objectives:  

 To Establish Data Warehouse for Business Sectors with Special reference to 

Retail Industry  

 To develop a Project Planning and the steps involved in constructing Data 

warehouse for retail Industry  

 To analyze the case of Wal-Mart in Constructing Data warehouse for their 

business operations  

Data Collection:  

Data was collected by an extended review of more than 100 articles from online 

databases like Science Direct (Elsevier), Emerald Insight, IEEE Xplore, Springer Link 

and ACM Portal etc, by using web facilities. After elimination of older and less technical 

material, the final sample was about 50 articles.  After extracting from these databases, 

the papers were reviewed to identify relevant risk factors and then the data was organized 

to produce a classification.  

PLANNING FOR THE PROJECT LIFE CYCLE 

Throughout the life cycle of building a data warehouse, the organizational 

structures will change. Fundamentally, there are three basic steps in the data warehouse 

life cycle that need specific consideration: the analytical phase, the construction phase, 

and the postproduction phase. The human resource needs and deliverables are very 

different in each. In this section, I will describe the essential needs for each of these 

phases. 

First, we need to talk about the project duration. The time frames will vary 

depending on the scope of the first data warehouse project. Starting small is very 

important for the success of the project. Normally, the first implementation of a data 

warehouse is relatively short, about six months. If the first implementation takes longer 
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than a year, it may be that there is too much to do or the analysis phase is too long. If it is 

possible, you should plan deliverables in only one subject area. If there is more than one 

subject area being implemented (for example, a marketing subject area and a 

merchandising subject area), there is a danger of losing focus and delaying the project. 

This also has an impact on the number of people that will be needed throughout the 

project. 

To decide how many people are needed and for how long, you need to know the 

size, scope, and time constraints of the project. For this discussion, let's assume the data 

warehouse project is nine months long. How much time should be allocated to each of the 

three phases? We would allocate about two months for the analytical phase, five months 

for the construction phase, and about two months for the postproduction phase. These 

time proportions are usually about the same for shorter and longer projects. After the 

initial analysis is completed, a "time-boxed" approach is an excellent way to continue 

information delivery. For example, every two to four weeks, a new deliverable is 

produced. Over time this will slowly deliver more and more information, with each small 

increment improving the information provided to the business by the data warehouse. 

One issue that can substantially extend the project is the data transformation and 

cleansing process. At the beginning of a data warehouse project, the most obvious data 

transformation and cleansing issues will be identified. Unfortunately, it is almost 

impossible to plan for all of the transformation and cleansing tasks that will be needed 

during the lifetime of the project. In fact, some of them will not be identified until the 

user community begins to analyze their data. Depending on the company culture, this 

could cause huge delays in the project.  

Analytical Phase 

 

The analytical phase of a data warehouse project is the most important phase. It is 

here that you will analyze everything from user needs and expectations to hardware 

selection. The project leader will become very important in setting expectations in this 

phase. It is the project leader's task to push for completion and documentation. It is in this 

phase that, without guidance, over analysis turns into project delays. This is also where 

additional, often unessential requirements get included in the project. The project leader 

must communicate clearly and concisely about the delivery to keep the project focused. 

The key tasks in this phase are  

1. Gathering and Documenting the Business Requirements 

 

This is probably the most important task of the entire data warehouse project. It is 

a difficult task too because you must bring different people with different backgrounds 

into the same room to discuss what will be delivered in the data warehouse. Of course, 

they will all have different ideas of what they think should be built, but they must come 

together to decide what is best. Fortunately, there is a relatively simple way to help them 

come to a conclusion. This process is very nearly a joint application development (JAD) 

session, geared for data warehousing. Some companies call this business exploration or 

business discovery because you are trying to determine the information needs of the 

business people. This process does not actually take a lot of time to perform, usually only 

a few weeks. Sometimes it will take longer if you have to get the executives to coordinate 
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and allocate time with few or no interruptions. Sometimes this must be done at a location 

away from office. 

During these business exploration sessions, the users will discuss their business 

needs and how technology can assist them. They will define the data dimensions and the 

metrics that they need to help them solve their business problems. They will define their 

existing (and future) data hierarchies and the exact data elements that are needed, 

including the formulas they use to calculate figures. Finally, they will name the data 

elements clearly. The easiest way for them to do this is to draw the analyses they want to 

see on a flip chart. The result is that the users themselves define the logical data model, 

the logical process model, and the data standards. The people that will be building the 

data warehouse simply facilitate and document their discussions and conclusions. 

 
  Gathering data warehouse business requirements  

Another important challenge is the reality that some data will not exist. The 

business people may be requesting something that simply has not been created. If it can 

be created with the data warehouse project, then well and good. Providing something new 

is an important success factor that I have already discussed. The challenge comes when 

what they want is impossible to create, that is, when the users are demanding something 

that simply does not exist and cannot be created. The project leader and the business 

analyst will play a very important role when this happens. They have to set the 

expectations from the beginning. The business people need to clearly understand what 

will and will not exist in their data warehouse. If a data element cannot be created, then 

the analyses that use that data element may not function. There will be enough surprises 

with data integrity, so you should not ignore the obvious missing data elements. These 

obvious data shortcomings should be addressed and documented quickly. 

 

2. Creating a Logical Design of the Database and Processes  

 

After working with the business users, you will very nearly have all you need to 

create a data warehouse. From the user session you should have been able to gather the 

data elements that are required and understand basically how those data elements will be 

presented. Creating a logical data model should be a relatively easy and quick process at 

this point. If the logical design takes more than a couple of weeks, then the scope of the 

project may be too large. Remember that the first implementation should be limited to 

only one subject area. Another piece that should be relatively easy to create, after the 

business discovery with the users, is the basic design of the front-end analyses and 

presentations. 

At this point the logical model will have only the data elements that were 

discussed in the sessions with the business users. Typically, there are more data elements 

needed that were not discussed. Normally, the data elements that were not discussed turn 

out to be attributes to an entity that is already in the data model. Flags and codes are often 
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forgotten, but this is not really a problem. As you proceed through the next steps, these 

can be added to your data model. Where you must be careful is in defining the entities. 

You want to be sure that all of the entities are documented. For example, a retailer that 

has a high return rate will want to analyze the returns separately from the sales. 

Therefore, there may need to be two entities, one for sales and one for returns. Attributes 

to those entities will be easily defined from the source systems. 

3. Determining the Sources of the Data 

 

Using the previous data model and process model, you need to determine the true 

source of the data so you can capture the data into the data warehouse. This phase is 

simply the documentation of which data, which database, and which applications will be 

involved in the data warehouse. With every data source, there is a point at which a data 

record is in a consistent state, and this is the point at which the record is ready for the data 

warehouse. This point comes after the modifications, validations, and conversions of the 

data, just before updating the database. For example, there may be "work in progress" 

that puts a record in the database, but it may not become active until all of the fields are 

completely filled in. It is after this point that you want to capture the data, not before. 

This is what you are documenting here the basic "health" of the data. You may need to 

create additional programs to "clean" the data. Verification and cleaning of the data is 

done before it can be placed in the database. You may have to create additional programs 

to merge, add, or eliminate records, too. Of course, this is not the time to create the 

programs, only to document what is needed for each piece of data. 

4. Determining Technical Readiness 

 

Determining technical readiness is the process of deciding whether the various 

aspects of system operations are ready for the data warehouse. This is a very technical 

process that may require the help of several people. For an average-sized company, this 

normally takes only a couple of weeks. Anything that can technically inhibit the 

construction of the data warehouse has to be evaluated. Details are very important. Some 

of the issues that need to be understood are network protocol compatibility, available 

network bandwidth, host computer capacity, and software compatibility. There are issues 

that can delay the development that are not so obvious, such as the electrical phasing and 

cooling requirements for the computer room. Speaking of the computer room, there may 

not be space available to put a new computer! The product of this analysis is a document 

detailing the technical limitations that exist with priorities that need to be addressed 

before the data warehouse can progress to the construction phase. 

5. Selecting Tools 

 

The tool selection process can be a very important aspect of data warehousing for 

many companies. I think it is fairly obvious that the tools that will be used must be 

selected before the construction phase. The prototype or proof of concept should help 

narrow the tool selection process dramatically. If they were not already selected during 

the prototype or proof of concept, then they need to be selected now. Each company 

usually has its own tool evaluation process. If such a process exists, then it should be 

used. Otherwise, a new process will need to be adopted. The two major tool decisions for 

data warehousing are the front-end application (GUI) and the database. It is important 
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that both can deliver what the business needs. The key consideration in the tool selection 

process is time. Be very careful not to spend too much time evaluating tools. If you spend 

longer than two months evaluating tools, then you probably have spent too much time. As 

soon as a tool no longer worked, we used another one. We had to create most of the 

applications from scratch anyway because they did not exist. For the GUI and the 

database, there were not many choices. We quickly eliminated most of them by trial and 

error. 

Sometimes it is better to simply jump in, purchase the tools, and use them. In 

about two months of use, you will certainly find out the limitations and the compatibility 

of the various tools. If they work together nicely and solve the problem, you win. If they 

don't, you win again because you learned this without much investment in a relatively 

short period of time. Additionally, you have a licensed copy that can be inexpensively 

upgraded and reevaluated next year when you are expanding the data warehouse. I think 

you will find that your tools will require a considerable amount of customization, no 

matter which ones you select. The question is not if you will customize your data 

warehouse applications, but how much. 

6. Creating an Implementation Timeline and Resources Required 

 

The human resources you will need will vary slightly for each data warehouse 

implementation. In this phase of the development, you must determine the general skills 

that will be required. For each skill set you should list the duration, in terms of elapsed 

time and actual time, needed on the project. You are simply trying to determine a 

reasonable estimate of the resources. For example, you will need a database specialist. If 

you have chosen a database platform, then you know exactly the skill set that is needed. 

For most data warehouse implementations, you will need a database specialist part-time 

in the analysis phase, then full-time at the beginning of the implementation until the 

project is in production. Finally, this same resource is needed part-time after the 

implementation. In this case, the database specialist will be needed for the duration of the 

project (perhaps nine months), and this person will be needed full-time for the four 

months in the middle of the project. You should document every skill needed and for how 

long. This will be used to secure the resources at the beginning of the construction phase. 

At this point, try to avoid names and just list the required skills. 

An implementation timeline should be crafted so that everyone understands the 

time requirements. At this point, the timeline should be only one or two pages long and 

very simple. When you get into the construction phase, the timeline will be much more 

extensive. Until you begin the construction phase, the smaller timeline is better. I 

recommend that there be no specific dates, but only the duration of the main tasks 

involved. A duration-only timeline is important because you might not start at a specific 

date for some reason. Specific dates are appropriate only if you are guaranteed that you 

will be able to begin on that date. You may be delayed because the people are not 

allocated to the project yet or perhaps because the technology resources have not been 

purchased. It could be that the business might not be ready to begin. They might not have 

considered the resources required for implementation. I have known of situations in 

which one company purchases another company and delays the project. Therefore, if you 

have a duration timeline, then you can start your data warehouse project when the 

business is ready. 
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CONSTRUCTION OF DATA WAREHOUSE FOR RETAIL INDUSTRY – Case 

Analysis 

In the case of Wal-Mart data warehouse implementation, People worldwide have 

asked to explain what Wal-Mart does with their database and how it was built. It is a 

matter of public record that Wal-Mart has invested over $4 billion supporting this 

technology over the years. It is difficult for people to understand the value of investing 

such a huge amount of money into this technology. The reason they continue to invest in 

this technology is simple: they were able to show a marked improvement in their 

operation. Wal-Mart to create their huge data warehouse database. I will describe the 

teams we had, as well as some technical issues that we had to solve.  

 

The data warehouse that we built was no exception to this. Wal- Mart was not the 

first to have the idea of building a data warehouse. They never had the goal of building 

the world's largest commercial database, either. They were using the leading-edge (or 

"bleeding-edge" as it is sometimes called) technology because they had a business 

problem that they wanted to solve. This solution was essentially a matter of timing, 

competition, and leadership initiatives. The timing was right because there were 

tremendous limitations on the ability to access to  information from the existing systems. 

Kmart, a fierce competitor at the time, had just a few months earlier announced they were 

building a merchandising database with historic data down to the store-item-level 

information. Finally, the managers leading the information technology 

group sponsored and commissioned the development of a business case study and a 

prototype application. These were the driving events that spawned the construction of the 

Wal-Mart data warehouse project.  

 

From a technology perspective, Wal-Mart has always adopted technology quickly 

when it could improve the business. For a centralized organization with an enormous 

size, they have a very impressive record of technology implementation. When they began 

building the data warehouse in 1990, they were in a very similar situation as other 

companies. Today I still see companies in the same predicament that Wal- Mart was then 

in. Perhaps you can find similarities within your company too. They had a tremendous 

amount of data throughout the organization. Most of the data was from the functional 

operational systems the warehouse systems, purchase order systems, and the like. They 

had installed scanning capabilities in every store and were retrieving the POS information 

from these stores. Most of the POS data was maintained on tape, but the most recent POS 

was maintained as a company summary on-line. Very little data was maintained beyond 

the current quarter. Most of the comparison data was maintained at a quarterly level from 

the previous year. They had paper reports that ran daily, weekly, and monthly. These 

were used as the basis for many other individual analyses. That is, people would key the 

figures from the paper printouts into a personal spreadsheet every week for later analysis. 

There were lots of people, like the buyers responsible for specific articles, reentering this 

identical data into spreadsheets. Data reentry was a tremendous waste of time. They had 

many "on-demand" reports that could be requested to run against some specific data.  
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Findings:  

 

 The real strength of building a data warehouse is the flexibility to combine the 

disparate data sources into a single combined system 

 The first step taken toward data warehousing was the fixed presentation of data 

that was built on top of automation and controlling applications. 

 Most companies start their data warehouse project by building a data mart first. 

 Wait to build your data marts after you have constructed the data warehouse. 

Then the flow of data becomes much less complex. 

 The enterprise data warehouse provides the highest return on investment (ROI) 

and most informational value to a company, particularly if that company is 

centrally managed.  

 When the company goal is the same for everyone and the data warehouse 

complements the goal and aligns with the business, then the entire company will 

be charging in the same direction. 

 The goal of the long-term vision is to communicate internally how the data 

Warehouse initiative will provide value to the company in the future. 

 A data warehouse cannot be created in a vacuum. Your successes (and failures) 

must be communicated to the business sponsors and the organization, at the 

minimum on a weekly basis. 

 If an implementation partner is 100% responsible, then you must have 100% 

confidence that they can deliver what they are supposed to deliver. 

 If the company culture is such that all the data must be perfect and flawless, then 

we would narrow the scope of the project to the bones and double the construction 

time estimates. 

 Gathering and documenting the business requirements is probably the most 

important task of the entire data warehouse project. 

 Even when your data is mirrored and a failure is much less likely, the recovery 

expectations need to be clearly documented and communicated. 

 The skill level and professionalism of the team members will determine the 

success of the data warehouse construction phase 

 To understand what is needed for your data warehouse, you have to speak with 

the business people. This is not an option; it is a requirement. 

 Management's visions and expectations on how data will be turned into 

information are very valuable. 

 Data warehousing requires adaptation. It should integrate into your business 

gradually, easily, and painlessly--without loss of other services. 

 The more the business learns about its information, the more it learns about the 

business itself, and the more information will be needed, this problem will be 

solved by constructing data warehouse.  

 There are two pieces of technology that need serious consideration when building 

the data warehouse, the front-end tool and the database. 

 When you integrate the data warehouse into all facets of the business, customized 

application development is the only way to do this properly 
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