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[bookmark: _Toc8913414]Introduction

This report describes the creation and use of a data warehouse that has been developed from the UKAEA finance dataset.
The report includes a description of the source data and the design decisions that have been made.  An explanation of the Extract Transform and Load (ETL) process and the problems that were overcome.  The report includes a star schema and reports that were generated from the data warehouse.  Examples of how the reports were generated are illustrated in this report.  
A dashboard designed to meet the needs of the UKAEA finance managers is also included in this report.
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The data source is an Excel spreadsheet from the UK Atomic Energy Authority [1].  
Business intelligence allows people of all levels to access and interact with data to analyse and manage the business.  To improve performance and operate efficiently business intelligence systems can be used to provide information on areas such as sales, expenses, and stock levels. 
A data warehouse is a business information system that is developed if the day to day operational system takes up so much computer time it needs to be extracted and loaded into a data warehouse.  This is done by using a process called extract, transform and load (ETL).  
An ETL has been developed for the UKAEA to allow business intelligence reporting for the finance department and other areas.
Before the data warehouse was designed the data was extracted from the UKAEA spreadsheet and some data cleansing was required.  The spreadsheets for April, May and June were in separate spreadsheets and needed to be merged into the same spreadsheet.  Within the April spreadsheet there was one entry for February, this was removed as it did not relate to the months required for reporting, April to June.  There were missing values within the June spreadsheet, these rows were deleted, as missing values cause issues.
There was data within the spreadsheets showing as minus figures, nothing was done here as it was likely to be credits rather than debits so had some relevance.    







[bookmark: _Toc8913593]Figure 1 Data warehouse UKAEA Database Structure 
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[bookmark: _Toc8913594]Figure 2 Star schema UKAEA
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The data warehouse has been designed with one fact table of foreign keys that links to look up tables from the dimension tables primary keys.  The data warehouse consists of 5 dimension tables which include; entity, expense areas, date, supplier, and product family.  
The design also includes invoice amount which is a measure as it is an actual value.  These dimensions and measures will provide reports using Tableau.
Master data - the design includes master data which includes a list of users, data sources and the table attributes.  The master data is used to manage the data to standardise it and the master data management is part of the data governance of the data warehouse.
Aggregate data – is required in the data warehouse to summarise the day’s transactions rather than using SQL queries that can slow down reporting within the data warehouse.  
Metadata – the design includes metadata which is data about data.  This has been added to the design so that the data stores information and provides a full audit trail of information, such as, when the data was extracted from the source system, which source system the data comes from and when it was loaded into the data warehouse and by who.
Once the structure and star schema was developed a table mapping exercise was carried out to document every attribute in the data warehouse table to explain where the data comes from and what to do if a value is missing or is incorrect.  Appendix 1 shows the table mapping document that has been carried out for the UKAEA data warehouse.
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The reports were generated using the software called Tableau [1].  
Figure 3 shows the top 5 expense items for the quarter (April to June).  This was done by adding the product family and date dimension and the total spent measure.  The data was then a filter was filtered to show the top 5 expense items.  Figure 4 displays the data by month.

[bookmark: _Toc8913595]Figure 3 Top 5 expense types and total amount spent on these for the quarter
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[bookmark: _Toc8913596]Figure 4 Top 5 expense item by month
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[bookmark: _Toc8913597]Figure 5 Top 5 expense areas overall
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Figure 5 shows the top 5 expense areas and total amount spent overall.  This was achieved by adding a filter for highest spend within each product within the expense area.  Figure 6 shows the same data as figure 5 but by month.
[bookmark: _Toc8913598]Figure 6 Top 5 expense areas by month
[image: ]
 


[bookmark: _Toc8913599]Figure 7 Top 5 suppliers for the quarter
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Figure 7 shows the 5 suppliers who received the most money from each department and the totals received for the quarter and figure 8 shows the data for each month. This was achieved by adding the supplier name and net amount and adding a filter to display the suppliers with the top 5 highest net amount.

[bookmark: _Toc8913600]Figure 8 Top 5 suppliers by month
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Figure 9 shows a dashboard designed for the needs of the UKAEA finance managers.  The dashboard was set up by using the reports displayed in figures 3 to 8 that were generated in Tableau.  The aim of this dashboard is to display information that would be important to the finance managers on one single screen.  The reports to be displayed have been selected because they would be most useful to the finance managers so that they are able to view the top 5 expense items, areas and suppliers quickly and easily.  Standard bar charts have been used to represent quantitative values and colours have been used so that they are easy to visually digest the information.
[bookmark: _Toc8913601]Figure 9 UKAEA Finance Manager Dashboard
[image: C:\Users\li124326\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\YNJX1OHE\Finance Manager Dashboard.png]

[bookmark: _Toc8913418]Conclusion

This report has demonstrated the design and prototype build for the UKAEA financial transactions.  The design and build included a database structure, star schema diagram and ETL process that was developed to explain the data flow that could be followed if an error occurred or a missing or incorrect value was found.
The report includes a series of reports that were developed for the finance managers to use and a one page simple dashboard for them to easily access the reports at a touch of a button to save time and resources and manage the business.
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[bookmark: _Toc8913420]Appendix 1 – Database to Data Warehouse Table Mapping Document:


	DATABASE TABLES
	DATA WAREHOUSE TABLE

	Spreadsheet
	InvoiceFact

	Spreadsheet
	Dates

	Spreadsheet
	ExpenseArea

	Spreadsheet
	Entity

	Spreadsheet
	Supplier

	Spreadsheet
	ProductFamily

	Not Applicable – This table needs to be generated from scratch
	Users

	Not Applicable – This table needs to be generated from scratch
	Data_Sources

	Not Applicable – This table needs to be generated from scratch
	TablesAttributes

	Not Applicable – This table needs to be generated from scratch
	mInvoices

	Not Applicable – This table needs to be generated from scratch
	aInvoices







INVOICEFACT
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	InvoiceID
	PK
	Automatically generated
	Shouldn’t happen
	Refer to staff

	EntityID
	Spreadsheet.Entity
	Linked to Entity dimension PK
	1 (=Unknown)
	Refer to staff

	ExpenseAreaID
	Spreadsheet.ExpenseArea
	Linked to ExpenseArea dimension PK
	1 (=Unknown)
	Refer to staff

	DateID
	Spreadsheet.Date
	Linked to Date dimension PK
	1 (=Unknown)
	Refer to staff

	TransactionNumber
	Spreadsheet.TransactionNumber
	None
	-999 (=Unknown)
	Refer to staff

	SupplierID
	Spreadsheet.Supplier
	Linked to Supplier dimension PK
	1 (=Unknown)
	Refer to staff

	InvoiceAmount
	Spreadsheet.InvoiceAmount
	Check in UKP
	0 (=Unknown)
	Refer to staff

	ProductFamilyID
	Spreadsheet.ProductFamily
	Linked to ProductFamily dimension PK
	1 (=Unknown)
	Refer to staff

	ServiceSupplied
	Spreadsheet.ServiceSupplied
	None
	“Unknown”
	Refer to staff



SUPPLIERS
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	SupplierID
	PK
	Automatically generated
	Shouldn’t happen
	Refer to staff

	SupplierName
	Spreadsheet.SupplierName
	None
	“Unknown”
	Refer to staff



ENTITY
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	EntityID
	PK
	Automatically generated
	Shouldn’t happen
	Refer to staff

	Entity Name
	Spreadsheet.Entity
	None
	“Unknown”
	Refer to staff



PRODUCTFAMILY
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ProductFamilyID
	PK
	Automatically generated
	Shouldn’t happen
	Refer to staff

	ProductFamily
	Spreadsheet.ProductFamily
	None
	“Unknown”
	Refer to staff




EXPENSEAREA
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ExpenseAreaID
	PK
	Automatically generated
	Shouldn’t happen
	Refer to staff

	ExpenseAreaDescription
	Spreadsheet.ExpenseArea
	None
	“Unknown”
	Refer to staff



DATES
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	DateID
	PK
	Automatically generated
	Shouldn’t happen
	Refer to staff

	Day
	Spreadsheet.Date
	Full date
	Set to last day of current accounting period
	Refer to staff

	Week
	Spreadsheet.Date
	Calculate financial week number
	Set to week of current accounting period
	Refer to staff

	Month
	Spreadsheet.Date
	Month
	Set to month of current accounting period
	Refer to staff

	Quarter
	Spreadsheet.Date
	Month
	Set to quarter of current accounting period
	Refer to staff

	Year
	Spreadsheet.Date
	Year
	Set to year of current accounting period
	Refer to staff



This file created by Dr Nik Whitehead as part of the Wales   Office example.
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	UserID
	Generated from user list
	None – Primary key
	Shouldn’t happen
	Refer to staff

	UserName
	Generated from user list
	None
	Refer to staff
	Refer to staff

	UserType
	Generated from user list
	None
	Refer to staff
	Refer to staff



DataSources
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	SourceID
	Generated from source list
	None – Primary key
	Shouldn’t happen
	Refer to staff

	SourceName
	Generated from source list
	None
	Refer to staff
	Refer to staff

	SourceLocation
	Generated from source list
	None
	Refer to staff
	Refer to staff



TablesAttributes
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	TablesAttributesID
	Generated from schema
	None – Primary key
	Shouldn’t happen
	Refer to staff

	TableName
	Generated from schema
	None
	Refer to staff
	Refer to staff

	AttributeName
	Generated from schema
	None
	Refer to staff
	Refer to staff





mInvoices
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	mInvoicesID
	Generated
	None – Primary key
	Shouldn’t happen
	Refer to staff

	TableModifiedID
	Updated table
	Link to TablesAttributes
	Reject and rollback transaction
	Reject and rollback transaction

	RowModified
	Updated table
	Get RowID from updated table
	Reject and rollback transaction
	Reject and rollback transaction

	AttributeModifiedID
	Updated table
	Link to TablesAttribtes
	Reject and rollback transaction
	Reject and rollback transaction

	OldValue
	Updated table
	Original data value
	Set to NULL
	Reject and rollback transaction

	NewValue
	User/ETL Process
	New data value
	Reject and rollback transaction
	Reject and rollback transaction

	DataSourceID
	Source system
	Link to Data_Source
	Reject and rollback transaction
	Reject and rollback transaction

	UserID
	Login/ETL Process
	Link to Users
	Reject and rollback transaction
	Reject and rollback transaction

	Timestamp
	DBMS
	Generated
	Reject and rollback transaction
	Reject and rollback transaction

	Comment
	User/ETL Process
	None
	Reject and rollback transaction
	Reject and rollback transaction





aInvoices
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	aInvoicesID
	Generated
	None – Primary key
	Shouldn’t happen
	Refer to staff

	AggregateDateID
	Generated
	Link to Date_Dim
	Rollback and write to log
	Rollback and write to log

	QuarterToDate
	Orders_Fact
	Sum TotalCost over time
	Rollback and write to log
	Rollback and write to log

	YearToDate
	Orders_Fact
	Sum TotalCost over time
	Rollback and write to log
	Rollback and write to log

	Timestamp
	Generated
	None
	Rollback and write to log
	Rollback and write to log

	Comment
	ETL Process
	None
	Doesn’t matter
	Doesn’t matter
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