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[bookmark: _Toc511013683][bookmark: _Toc511611824][bookmark: _Toc512939064]Introduction to Data Warehouse
Management of data is an age old problem and organizations have strived to manage and make sense of what ever data they could collect. The scenario however started changing with advancement in information technology as more and more data could be managed with the help of computers. The advent of internet had been a boom for data collection and management as the internet has the power to collect and manage a large number of data sets within a limited time. The use and potential of IT applications has increased in the last decade owing to the advent of information technology in various fields. The development in the field of IT has encouraged companies to adopt IT applications in their day to day life operations. Big Data is one of these IT applications which help in tracking the sales and data mining activities. Big Data and analytics is one of the latest contributions of development of Information technology in today’s world. The development of information technology has led to the collection and storage of large amount of data in day to day life. This data is referred to as Big Data. The collection of data from numerous sources leads to higher volumes of data with variety of information with different velocity and veracity [1].
The big data life cycle has four stages they are: creation, processing, output and resources and processes.  TESCO is a company which processes all the stages of this big data life cycle. Data collection is not a new phenomenon, since data has always been collected by organizations and firms but seldom used effectively [2]. However, organizations in modern society are using more innovative technologies such as advanced sensors and customized software for collections and analysis of data. Communication by organizations has also undergone a drastic shift in the past two decades where customer sentiments can be investigated with the use of platforms like social media, emails etc. Social media has paved the way for speedy generation of data which help companies to record customer sentiments and reactions regarding a product or service. Likewise it has also become easier for companies to analyse the data and change their products and services as desired by customers.
Data warehouse is basically a federated repository for all kind of collected data that is collected by various systems in an organisation collects. These data can be logical as well as physical. On the other hand, data warehouse is a read only database for decision analysis. It consists of time stamped operational and external data [4]. While building data warehouse there are few things which need to be kept in mind. Data warehouse is a highly tuned and real time data. It can keep detailed records and currents values of a retail store [3]. Apart from this data warehouse accesses small amounts of data in a very predictable manner. The main purpose of using data warehouse here is to identify problems in time to avoid them. Another thing which is done by data warehousing is to locate opportunities for data mining. 
[bookmark: _Toc511611825][bookmark: _Toc512939065]Introduction to the scenarios
In computing or Big Data analysis, the star schema is an important part. In computing, the star schema is the simplest style of the data mart schema. It is an approach which is mostly used in modern world for data mining process. The star schema consists of one or more fact tables referencing any number of dimension tables while collecting the data [5]. The star schema is an important special case of the snowflake schema, and is more effective for handling simpler queries. TESCO has many retail stores, which has their own customer database. This database is created and implemented in a big data analysis field. 
[bookmark: _Toc511611826][bookmark: _Toc512939066]Star or snowflake schema
A fact table is something which holds the measurements of an enterprise [6]. The relationship between fact tables and measurements is extremely simple. If a measurement exists, it can be modelled as a fact table row. If a fact table row exists, it is a measurement. Here we will see the fact table of a retail store sales. 
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In this star schema fact table, various factors are shown related to the star schema of the retail store. From above analysis, we have come to know few important things related to sales. 
1. Most popular products based on number of orders. In the first model, the product type is shown. This contains several attributes and all the attributes are specified correctly.
2. Sale details of each store are maintained in this model. 
3. The most potential customers list is listed under customers_Details attribute.
[bookmark: _Toc511611827]The sales report can be discussed by using proper execution process. 
[bookmark: _Toc512939067]Extraction of retail store data and analysis
We have created a metadata in to build the business warehouse first. 
[bookmark: _Toc511611828][bookmark: _Toc512939068]EXTRACTION TRANSFORMATION AND LOADING PROCESS AND TOOLS
After this ETL is used. ETL is basically a process of extraction, transformation and loading of data directly from the source. It helps in getting data out of the source and directly load it into the data warehouse. It simply copies the data from one source to another [7]. After this data is extracted from OLTP database which is transformed to match the data warehouse schema and load into the data warehouse database [8]. ETL, when defined for a warehouse, it is important to think of it as a process and not a physical implementation of the data. ETL is an integral, ongoing and recurring part of a data warehouse. ETL is automated, well documented and easily changeable process. That is why it is sometimes called as complex combination of process and technology. Here in this case, ETL operation is performed in three stages. The first stage is:
Extraction
In this process, data is extracted from heterogeneous data sources. Each data source has its set of characteristics that need to be managed and integrated into the ETL system so that data can be extracted effectively [9]. 
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Figure 1: csv file for the extraction process
There are three sets of operational data. This data is imported to the ETL system. From there the ETL system transfers it to Data warehouse. The above database is the customer database of TESCO. ETL system needs to integrate with other systems such as DBMS, operating system, hardware and communication protocols [10].
Transformation
In this process, transformation of data takes place and it changes to data warehouse format. This is the main step where ETL adds values. Actually here, ETL changes the data and provides guidance whether data can be used for its intended purposes or not. Data quality checks are run in two places. It is first run at extraction and again after cleaning and confirmation [11].
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In confirming the transformation there are two structured enforcements. All the tables have proper primary keys and foreign keys. It obeys referential integrities also.
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Figure 2: Data Transformation
This shows the working program of the ETL till now while importing data in the warehouse. 
Loading
Loading is physically built to have the minimal sets of components. The primary key is a single field containing meaningless unique integer – Surrogate Keys. The DW owns these keys and never allows any other entity to assign them.  De‐normalized flat tables – all attributes in a dimension must take on a single value in the presence of a dimension primary key should possess one or more other fields that compose the natural key of the dimension [12] [17].
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Figure 3: Loading of the data
Data analysis in this case has been done in proper application taking the data from a .csv file. The data is imported in the Tableau software and processed. The execution is done according to the requirement.  From the analysis we have concluded few reports such as:
[bookmark: _Toc512939069]Visualization results
The data is process in Tableau as it enables to set the sales data properly. Tableau is a data virtualization tool widely utilized today and recommendations of one of the Euro Union Commission for software. The schematic diagrams will be illustrating the various entities and attributes involving the sales detail of Tesco. Tableau is then connected to oracle database through the socket “192.168.56.100” and executed according to the requirement to get the result.
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Figure 4: Data is imported to Tableau
[bookmark: _Toc512939070]Products based on number of orders
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This visualization in the Tableau shows the result of the product based on number of orders. The product is calculated on a day to day basis. This shows that appliances are the highest number of products with respect to number of orders.
[bookmark: _Toc512939071]Sales details of each store
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Sales detail of each branches of the retail store is given. With respect to that it can be concluded that TESCO Express has the highest number of sales record.
[bookmark: _Toc512939072]Most potential customers
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This shows the most potential customer detail in the database. This is also executed according to date. 
[bookmark: _Toc512939073]Business Intelligence report for future expansion of company
Through evaluating the sales data of Tesco, it is evident that future prediction of sales can be done through it. Data is added in data warehouses or data marts. Then the data is collected, processed and translated into reports to facilitate business decision actions taken by business owners or management entities to raise the business productivity or expansion in the TESCO.
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This shows the future chances of expansion of the company. Here, a statistical view of product sales rate on a day to day basis is executed. All the products are imported here and data is extracted according to Dates.
[image: ]
Here, data is executed on the basis of number of records per day. 
[bookmark: _Toc512939074]Data warehouse future Updates
The data is imported on a standard basis. It will work and execute as it is in case of future updating of the data warehouse also. Data can be updated, altered and new data can be added anytime and anywhere in the database. 
[bookmark: _Toc512939075]Conclusion
Success in big data can only be achieved with the help of competent resources. It is not necessary or possible to have a large number of data scientists in the workforce therefore companies should have competent employees, who can work with and understand data fully. The big data revolution can be lead by employees who have the ability to synthesize and leverage new data point. Organizations are increasingly harnessing the power of big data analytics for transforming their business [13]. The use of big data in business has brought about significant changes in strategic decision making since organizations are more reliable on objective data for decision making Risks in organizations can be mitigated with the help of efficient data collection, sound data analysis of the data and valuable insights into the data. Thus data analytics could be seen to be the key to success in today’s business environment [14]. Real time insights into an issue are facilitated with the help of big data analysis. Swift decisions by companies also help in saving time and enhancing value for customers. Organizational management can also identify emerging trends in the business environment and tailor operations for quick delivery of services with the help of Big data [15] [16]. Thus some of the advantages of use of Big data in an organizational set up are it helps in making better decisions, better steering of operations in an organization, reduction in cost, new business model development, automation of decision making, better idea about market competition, better understanding of customer experience, increase in revenue and last but not the least big data analytics also help companies to come up with new products and services.
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APPENDIX

create database tescostore;


use tescostore


create table staff(
[bookmark: _GoBack]staff_code varchar(10),
staff_name varchar(20),
staff_email varchar(15),
staff_address varchar(30),
staff_phone varchar(25),
constraint pk1 primary key (staff_code)
);


create table transaction_time (
transaction_id varchar(8),
transaction__time varchar(10),
transaction__date varchar(8),
transaction__year varchar(5),

constraint citypk primary key (transaction_id),
);





create table product(
product_code varchar(10),
product_name varchar(30),
product_category varchar(20),
product_price int,
product_quantity int,
constraint clinicpk primary key ( product_code),
);




create table customer(
customer_code varchar(10),
customer_name varchar(25),
customer_address varchar(25),
customer_mobile varchar(15),
customer_email varchar(20),
customer_city varchar(20),
customer_country varchar(20),
constraint customerpk primary key (customer_code),

);


create table branch(
branch_code varchar(6),
branch_name varchar(30),
branch_phone varchar(15),
branch_email varchar (25),

branch_city varchar (10),
branch_country varchar(10),

constraint petpk1 primary key ( branch_code),

);

create table sales (
sales_code varchar(10),
branch_code varchar(10) not null,
staff_code varchar(10) not null,
custormer_code varchar(10) not null,
product_code varchar(10) not null,
transaction_id varchar(10) not null,
vat int,
discount int,
total_cost varchar(15),
constraint sales primary key ( sales_code),
constraint fog1 foreign key (branch_code) references branch(branch_code),
constraint fog2 foreign key ( staff_code) references staff(staff_code),
constraint fog3 foreign key (custormer_code) references customer(customer_code),
constraint fog4 foreign key (product_code) references product( product_code),
constraint fog5 foreign key (transaction_id) references transaction_time(transaction_id),
);
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