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[bookmark: _Toc511033904][bookmark: _Toc512941185][bookmark: _Toc511626275]Introduction to Data Warehouse
Big data analytics is basically used to analyse large amount of data to uncover hidden patterns and correlations. It also examines other insights. Big data got fame with today’s technological growth. Now it is possible to analyse the data and get answers from it almost immediately. Big data analysis made the process of analysis faster and accurate. It typically replaced the traditional business analytics [1]. The big data life cycle has four stages they are: creation, processing, output and resources and processes. Data collection is not a new phenomenon, since data has always been collected by organizations and firms but seldom used effectively. 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 [2].
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 retail store analysis has been done with the database of ASDA. ASDA, being a global company holds a huge database [3]. 
[bookmark: _Toc512941186][bookmark: _Toc511626276]Introduction to the scenarios
Before any discussion regarding dimensional modelling and data warehouse schema design, like the star schema or the snowflake schema, a short review of the differences between operational data and decision support data is warranted. The differences between three types of sales data: transactional, decision support, and online analytical processing can be seen while dealing with these topic.  The functionality of enterprise data spans a continuum, for example, the typical use of transactional data is for daily updates of sales in the company, while OLAP data is intended for strategic analysis. Transactional views are usually static and application oriented, whereas decision support data lends itself to more flexible user views of the data. In this case, finally OLAP (Online Transaction Process) data allows management complete sales report ability [4]. The data is processed and evaluated. Database model plays an important role in the report.  In this report, database of ASDA has been taken into account.
The first task which needs to be done here is to make the fact table. Data in fact tables are termed as measures in case of independent attributes. Fact table generally provides statistics for sales which is broken down by customer, salesperson, products, period, and store dimensions. This fact table actually contains the live data transactions of live system. The fact table is mainly made up of foreign key columns and references to various dimensions and numeric values of measures on which aggregation and prediction during the analysis will be done [5]. 
In case of retail sales fact table, few attributes which needs to be acknowledged are:
After this a relational database is to be implemented in the process of data mining. Here we need to use a schema to illustrate our data set. In this case the most suitable schema is the standard star schema.  In data warehousing, a chain of processes is used. The process starts at the very beginning from collecting the dataset. So at first, data sources are found and data is extracted. Through a series of processes one can proceed in building the data warehouse with most suited data mining methods [6].
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In this diagram,it is clearly illustrated that Data Base (DB) of ASDA is first made by collecting data from the data sources. After cleaning the data, it is extracted and put into the data warehouse environment where the data is permanently stored [7]. After that the data is transferred to the server by OLAP engine. The last part is to analyse the data set. Analysis is done followed by reporting and documentation of the data mining process. This is basically done by the Front-end tools. 
[bookmark: _Toc512941187][bookmark: _Toc511626277]Star or snowflake schema
To do the analysis of the data, we need to execute the data set we have collected. We have taken a small dataset to show the sales report for our data analysis. Within a big data analysis the analysis process is of outmost importance. To have an accurate analysis a good dataset is necessary [8].
From data sets, one can see attribute names, Dimension table, and Primary key. All the attributes are named separately and all the dimensions are taken into account separately. The primary key contains the Date Key, Time key, Customer ID, etc. 
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Figure 1: Star Schema of the database
As the data set is completely ready, one can execute the data. The dataset can be executed in AltovaMapForce. It is to create table and evaluate them in the big data environment. The query is executed in the software through a .csv file. 
A relation between the fact table and foreign keys to primary keys of dimensions are given above.
[bookmark: _Toc512941188][bookmark: _Toc511626278]Extraction of retail store data and analysis of the data
Now, evaluation of the analysis can be done from this result. The process of data mining is to be done in this stage. From data base the main thing which one gets to know is knowledge about the data. Here one can get to know the sales report of certain retail stores and their products from this data base. The process can be illustrated by a proper diagram. 
The data set is collected from an open data source, which can be stated as information repositories. After cleaning the data and doing the integration the data is imported to Data warehouse. Selection of data is done before importing the data into the warehouse. Transformation of data takes place here. The selection and transformation is done again while training the data. Data mining takes place after this. By data mining tools and methods, evaluation and presentation of data takes place. These two are the Domain knowledge for this whole process. These evaluations give us the final documentation of the data mining process. From here one can get the final knowledge about the data set regarding retail sales.
[bookmark: _Toc512941189][bookmark: _Toc511626279]ETL process and its tools
ETL is also implemented in this data mining within the Big data context.   ETL is basically a process of extraction, transformation and loading of data. This loading can be done directly from the source. It helps in getting data out of the source and directly load it into the data warehouse structure. ETL simply copies the data from one source to another. After this the dataset is extracted from OLTP database which is transformed to match the data warehouse schema and load into the data warehouse database [9]. ETL is an integral, ongoing and recurring part of a data warehouse. ETL is automated, well documented and easily changeable process. That is why ETL 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 Extraction process, data is extracted generally from heterogeneous data sources. Among this each data source has its set of characteristics.  This characteristics need to be managed and integrated into the ETL system effectively so that data can be extracted efficiently. 
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Figure 2: Extraction of the Dataset
There are basically three sets of operational data. These data is imported to the ETL system one by one. From there the ETL system efficiently transfers the data to Data warehouse [10]. Transform
In this process, transformation of data from one source to other takes place and it totally changes to data warehouse format. This is the first and the main step where ETL adds values. Data quality is determined here and run in two places. It is first run at extraction. Again the data runs after cleaning and confirmation of the data [11].
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Figure 3: Transformation of the data
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Loading
Loading, in data mining, is physically built to have the minimal sets of components in the dataset. The primary key used here is a single field containing meaningless unique integer known as Surrogate Keys. The Data Warehouse owns these keys separately. It never allows any other entity to assign those [12].
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Figure 4: Data Loading
[bookmark: _Toc512941190]Visualization Results
The data mining gives us knowledge about databases in Asda. By executing the database, the details of each sale in the Asda retail store can be evaluated. The visualization focuses on few particular things as shown below:
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This analysis shows the dimension of the most popular product on the data set in Asda Retail store.
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[bookmark: _Toc512941192]Sale details of each retail store of Asda

This shows the dimension of each retail store along with their various transactions done on a recent time period.
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[bookmark: _Toc512941193]The most potential customers
This can also be found from the analysis. Revenue and gross margin can easily be depicted from this analysis. In this context, all the details of the most potential customer are shown. By this the basic analysis on Big Data comes to an end with an accurate Data Mining process. 
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[bookmark: _Toc512941194]Business Intelligence report for future expansion of Asda Retail store
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This shows the future utilization of the report. By this future expansion can also be possible. 
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This gives the future product scope in each branch of the retail store.
[bookmark: _Toc512941195]Data warehouse Future Updates
There is a constant release of database version. Due to this many thinks that the database will not work in future. But this data is implemented in a standard way. So it has future aspect a s well and the data can be updated and utilised in a easy manner as well. 
[bookmark: _Toc512941196]Conclusion
[bookmark: _Toc511626281][bookmark: _Toc511033910]In this case study, a set of data is successfully analysed within the Big Data context to get an accurate analytical result or knowledge about the data set. Success in big data can only be achieved with the help of competent resources [13] [14].  It is not always possible to evaluate a large number of data. Sometimes data set are modified. Here, data warehouse and data mining helps a lot. Big data came into existence for this reason only. The big data revolution can be lead by employees who have the ability to synthesize and leverage new data point. Big organisations always want to harness new technologies. Data is evaluated in their way. Organisations like ASDA have huge dataset. They need efficient technologies to keep record of all the dataset. Their main target is to keep record as well as maintain a good data warehouse system. Big data is always proved to be the best platform for data mining and building data warehouse in companies like ASDA.
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Appendix:
CREATE database retailstore;

--START DATABASE FOR CREATING tables
usE retailstore
[bookmark: _GoBack]


crEAtE tAblE staff(
s_ID varchAr(5),
nAmE vArchAr(15),
telephone varchar(8),
email varchar(20),

cOnstrAint pk1 primAry kEy (s_ID)
);


crEAtE tABLE _TIME (
T_ID VARCHAR(8),
_time varchar(10),
_day int,
_year varchar(4),
_month varchar(4)
cOnStrAInt cItYPK PrIMArY KEY (T_ID),
);





crEAtE tABLE product(
P_id varchar(8),
nAME vArchAr(25),
category vArchAr(16),
price int,
quantity int,
cOnStrAInt cLInIcPK PrIMArY KEY (P_ID),
);




crEAtE tABLE CUSTOMER(
c_id varchar(5),
nAME vArchAr(20),
address varchar(28),
telephone vArchAr(11),
email varchAr(20),

cOnStrAInt cUStOMErPK PrIMArY KEY (c_id),

);


crEAtE tABLE branch(
B_Id varchar(6),
name varchar(25),
b_address varchar(25),

telephone vArchAr(11),
email vArchAr (20),
city vArchAr (8),
country varchar(5),

cOnStrAInt PEtPK1 PrIMArY KEY (b_Id),

);

crEAtE tABLE sales (
Sales_ID VARchar(6),
B_ID varchar(6) nOt nULL,
s_ID varchar(5) nOt nULL,
c_id varchar(5) nOt nULL,
p_ID varchar(8) nOt nULL,
t_ID varchar(8) nOt nULL,
vat int,
discount int,
total_cost varchar(20),
cOnStrAInt Sales PrIMArY KEY (Sales_ID),
cOnStrAInt fog1 FOrEIGn KEY (B_ID) rEFErEncES branch(B_Id),
cOnStrAInt fog2 FOrEIGn KEY (s_ID) rEFErEncES staff(s_ID),
cOnStrAInt fog3 FOrEIGn KEY (c_id) rEFErEncES CUSTOMER(c_id),
cOnStrAInt fog4 FOrEIGn KEY (p_ID) rEFErEncES product(P_id),
cOnStrAInt fog5 FOrEIGn KEY (t_ID) rEFErEncES _TIME(T_ID),
);
CREATE TABLE SALESCSV(
  Branch VARCHAR(100), 
  Customer_Name VARCHAR(100), 
  Product VARCHAR(100), 
  Time(DD / MM / YY) VARCHAR(100), 
  Staff VARCHAR(100), 
  Sales VARCHAR(100),
);
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