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[bookmark: _Toc513724018]Task Description
To Design and build a prototype data warehouse using the data on Spend over £500 in the UK Department of Energy & Climate Change for the final quarter of the financial year 2012-2013 (January 2013 to March 2013 inclusive).


[bookmark: _Toc513724019]DATA WAREHOUSE PROCESS
[bookmark: _Toc513724020]EXTRACT

To build a prototype warehouse we had three separate sets of data to download.
· DECC Spend over 500 January 2013
· DECC Spend over 500 February 2013
· DECC Spend over 500 March 2013
January Data[image: ]
[bookmark: _Toc513723747]                                       Figure 1: Jan Decc Data
February Data[image: ]
[bookmark: _Toc513723748]Figure 2: Feb Decc Data
March Data[image: ]
[bookmark: _Toc513723749]Figure 3: Mar Decc Data
The spreadsheets have 9 columns of Data
Department - Text Data
Entity – Text Data
Date OF Payment – Date/Time
Group – Text Data
Expense Area – Text Data
Supplier – Text Data
Transaction Number – Text Data
Amount – Numerical Value


[bookmark: _Toc513724021]TRANSFORM

Whilst adding the three separate sheets of data together to give us the final version, It was noticed the ‘DECC Spend over 500 March 2013’ spreadsheet the Group Column was missing but the data for the Group was in the Expense area Column.
[image: ]
[bookmark: _Toc513723750]Figure 4 : Transform Process
March Data
The data from the Expense Area in the ‘DECC Spend over 500 March 2013’ was transferred to the Group Column and “UNKNOWN” was added to the empty fields.

[image: ]
[bookmark: _Toc513723751]                               								Figure 5 : Added Unknown




To Progress with the Data warehouse, all the duplicate records need to be removed from the DECC.Spreadsheet.
All duplicates were removed from the Department column leaving 1 Unique Value.
[image: ]
[bookmark: _Toc513723752]Figure 6: Department Table
As we can see form the spreadsheet 2417 duplicate records were removed and 1 unique value left.
[image: ]
[bookmark: _Toc513723753]                                                                                                                                                              Figure 7: Remove Duplication
This will become the Department DIMENSION table.
[image: ]
[bookmark: _Toc513723754]Figure 8 : Department DIMENSION Table
All duplicates were removed from the Entity column leaving 1 Unique Value.
This will become the Entity DIMENSION table
[image: ]
[bookmark: _Toc513723755]Figure 9: Entity DIMENSION Table
All duplicates were removed from the Date column leaving 46 Unique Values.
This will become the Data DIMENSION Table.
In the data table to be able to calculate different dates such as Month and Quarters, New calculated fields needed to be added such as:
Day =DAY (A2)
Month =MONTH (A2)
Year =YEAR (A2)
Quarter= "Q" & ROUNDUP (MONTH (C2)/3,0)

[image: ]
[bookmark: _Toc513723756]Figure 10: Splitting the Date

All duplicates were removed from the Expense Type column leaving 96 Unique Values.
This will become the Expense Type DIMENSION Table.
[image: ]
[bookmark: _Toc513723757]Figure 11:  Expense Type DIMENSION Table
All duplicates were removed from the Group column leaving 11 Unique Values.
This will become the Group DIMENSION Table.
[image: ]
[bookmark: _Toc513723758]Figure 12: Group DIMENSION Table









All duplicates were removed from the Expense Area column leaving 125 Unique Values.
This will become the Expense Area DIMENSION Table.
[image: ]
[bookmark: _Toc513723759]           Figure 13: Expense Area DIMENSION Table
All duplicates were removed from the Supplier column leaving 510 Unique Values.
This will become the Supplier DIMENSION Table.
[image: ]
[bookmark: _Toc513723760]Figure 14: Supplier DIMENSION table



[bookmark: _Toc513724022]ACCESS DATABASE
[bookmark: _Toc513724023]LOAD

The Unique tables designed in Excel, now need to be copied over onto the Access Database.

[image: ]
[bookmark: _Toc513723761]Figure 15: Access Database
Copy the Data from the Columns and rows in Excel, and select Paste in Access on the Window on the Left hand side.
This box will appear, asking if the first row of data is to be included in the column headings.
Select ‘YES’
[image: ] 
[bookmark: _Toc513723762]Figure 16: Insert of Spreadsheet Data
The next pop up box will tell if the Data has imported successfully. Press ‘OK’
[image: ]
[bookmark: _Toc513723763]Figure 17: Confirmation Message

You can see in the Left hand pane that the Department DIMENSION table has appeared. 
[image: ]
[bookmark: _Toc513723764]Figure 18: Access Table added

This is the view of the Department table after it has been copied over to the Access Database.
[image: ]
[bookmark: _Toc513723765]Figure 19: Design View of Department Table
To be able to make the Department table join to any other table, it must have a unique Primary Key.
This step must be done in all tables copied over.
[image: ]
[bookmark: _Toc513723766]                                                                                                                                                 Figure 20: Adding the Primary Key
Repeat this Process with all the other tables that were created in Excel.
There is now a list of tables in the Access Database.
[image: ]
[bookmark: _Toc513723767]           Figure 21: Full Spreadsheet transfer of DECC tables
To link all the tables using the Primary/Foreign key constraints, you need to perform an UPDATE query.
[image: ]
[bookmark: _Toc513723768]Figure 22: Update Query
This query will update the text fields to a unique identifier that is easier, quicker and more efficient way of linking the relational tables together.
The Department field in the DECC.Table will look like this;
[image: ]
[bookmark: _Toc513723769]Figure 23: DECC Department table updated

Update all the tables using the same criteria as the Department Table.
[image: ]
[bookmark: _Toc513723770]Figure 24: All Update Queries
The DESS.Table (FACT) should look like this;
[image: ]
[bookmark: _Toc513723771]Figure 25: All Fact Table updated
To enhance the monetary value in the spreadsheet, I have chosen to add the Currency Data type to the Amount. This action is performed in the design view of the table in Access.
It will display the £ sign before the figures.
[image: C:\Users\Jo168597\Desktop\Private\Assignment2\Currency.PNG]
[bookmark: _Toc513723772]Figure 26: Adding the Currency Data Type
In the Date Table, The Date field has been changed into a Date /Time field. By changing this you can format the date to whatever is appropriate.

[image: C:\Users\Jo168597\Desktop\Private\Assignment2\DateChange.PNG]
[bookmark: _Toc513723773]Figure 27: Formatting the Data Field
Once all the updates have been performed, the tables can be linked in the relationship view.
The tables must be joined through the Primary/Foreign key and the referential integrity must be enforced.
[image: ]
[bookmark: _Toc513723774]Figure 28: Enforcing Referential Data
All the DIMENSION tables are now linked to the FACT table on a One to Many relationship type.
[image: ]
[bookmark: _Toc513723775]Figure 29: Entity Relationship Diagram
  Once all the Dimension tables are linked to the FACT table we can now begin to query the data.
[bookmark: _Toc513724024]Q1. Expense Type
Show the Top Five Expense Types and the total amount spent on these for the quarter and for each month.


[image: ]
[bookmark: _Toc513723776]                Figure 30: Q1. Top 5 Expense Type
For this Query we have joined the DECC Table (FACT) to the Date Table and the Expense Table.
From the DECC Fact Table we have used columns
Date of PaymentID 
ExpenseTypeID 
Amount – we calculate the Amount into a SUM and sorted it ‘Descending’

From the Dimension DateTable we have used
DateOfPayment - Grouped
Month - Grouped
Year - Grouped
Quarter - Grouped

From the Dimension Expense TypeTable we have used
ExpenseTypeDescription - Grouped

We use the GROUP BY clause in Access combines records with identical values in the specified field list into a single record.

Once all the relevant fields were defined.

Click Run

[image: ]


This is result from the Query 1.

We can see the Expense Type Description, The Amount by the highest value, the full date, and the Date broken out by Month, Year and Quarter.

[image: ]
[bookmark: _Toc513723777]                                    Figure 31: Q1 Results
The query produced 703 Rows. Save this query as Q1 Expense Type.

As there is a large set of data to analyse, another query choice for easy analysis is a Crosstab Query.
For this query you must have three columns
Column Heading - grouped
Row Heading- grouped 
Value which must be a sum

For this we use the already created Q1 - Expense Type with the 703 rows and again link the DateTable.

From the Q1 Expense Type
The fields used are
ExpenseTypeDescription – Row heading
Sum of Amount - Value

From the Date table
Month – Column Heading

[image: ]
[bookmark: _Toc513723778]             Figure 32: Crosstab Query
Save this query as  Expence Type With Month - Crosstab

This is the result we can see the Top 5 Expense Types aggregated by Month.

[image: ]
[bookmark: _Toc513723779]   Figure 33: Crosstab Query Result

Months Being

	January
	1

	February
	2

	March
	3














[bookmark: _Toc513724025]Q2. Expense Area Type
Show the top 5 expense areas overall and the total amount spent on theses for the quarter and for each of the months.

[image: ]
[bookmark: _Toc513723780]                  Figure 34: Q2. Top 5 Expense Area
To create this query, we have linked the DECC Fact Table to the Dimension Date Table and the Expense Area Table. By the DateofPaymentID and the ExpenseAreaID
From the DECC Table (FACT) table we have used columns
Amount – Sum and descending

From the Dimension Date Table, we have used the columns
DateOfPayment - Grouped
Month - Grouped
Year- Grouped
Quarter - Grouped

From the Dimension Expense Area Table, we have used the column
ExpenseAreaDescription – Grouped

Once all the columns are defined.

Click Run

[image: ]

Query 2 produced 614 rows


[image: ]

[bookmark: _Toc513723781]Figure 35: Q2 Results


[bookmark: _Toc513724026]Q3. Top 5 Supplier
Show the top five supplier who received the most money from each department and the totals they received for the quarter and for each month.

[image: ]

[bookmark: _Toc513723782]                          Figure 36: Q3. Top 5 Supplier
To create this query, we have linked the DECC Fact Table to the Dimension Date Table, the Dimension Department Table and the Dimension Supplier Table, by the DepartmentID, the DateOfPaymentID and the SupplierID

From the DECC Table (FACT) table we have used columns
Amount – Sum and descending

From the Dimension Date Table, we have used the columns
DateOfPayment - Grouped
Month - Grouped
Year- Grouped
Quarter - Grouped

From the Dimension Department Table, we have used the column
DepartmentDescription – Grouped

From the Dimension Supplier Table, we have used the column
SupplierDescription – Grouped

Once all the columns are defined.

Click Run


[image: ]

This query brought back 2238 rows


[image: ]
[bookmark: _Toc513723783]Figure 37: Q3. Result


We again used a crosstab query for easier analysis


[image: ]

[bookmark: _Toc513723784]                                                                                                                                                              Figure 38: Q3 Crosstab Query
We used the already created Q3 Supplier query and joined it to the DateTable to bring in the Months.
Department Description - Grouped
Supplier Description – Row Heading
Month – Column Heading
Amount – Value

Months Being

	January
	1

	February
	2

	March
	3



The crosstab query brings back 509 rows

[image: ]
[bookmark: _Toc513723785]Figure 39: Q3 Crosstab Query Result
Although Crosstab Queries are easier on the eye and can be used for easier analysis to produce any sort of Business Intelligence, the data is far greater received in a graphical format.
[bookmark: _Toc513724027]TABLEAU
Tableau is an interactive and data visualisation Business Intelligence Tool. Tableau is hugely popular when displaying data and can be used to create dashboards with ease.
Tableau can connect to nearly any data source, for this assignment we are connecting to three spreadsheets with the query data form out database created purposely for this assignment.
[image: ]
[bookmark: _Toc513723786]Figure 40: Tableau Connection page
The Excel spreadsheet containing the data to be used in Tableau.
[image: ]
[bookmark: _Toc513723787]Figure 41: Q1: Excel Spreadsheet

Here we can see the Query added to Tableau, the Fields and rows are visable with the query data already there.
[image: ]
[bookmark: _Toc513723788]Figure 42: Adding the source data to Tableau
To create Q1. Top 5 Expense Types, 
This is the first worksheet of Tableau, We can see the filed names (Dimensions) and the Measures in the left hand column.
[image: ]
[bookmark: _Toc513723789]Figure 43: Tableau Worksheet
There are various types of graphs you can use to display the data, Tableau will only highlight the ones which are relevant to your data. 
[image: ]
[bookmark: _Toc513723790]Figure 44: Tableau Graph Designs
We use Expense Type Description for the column and Sum of Amount for the Rows
[image: ]
[bookmark: _Toc513723791]Figure 45: Expense Type Worksheet
The data is displayed in a Bar graph, to get the Top 5 Data we must filter the Expense Type Description and choose TOP 5, this will display the highest value of all the Expense Types in the Query. We have also defined the Quarter and added labels to the graph and sorted in to display from highest value to smallest.

To choose which month to display we add a legend, we first include all months, once generated- they can then be turned on and off as required
[image: ]
[bookmark: _Toc513723792]Figure 46: Adding the Month Legend
Legend created
[image: ] 
Months Being
	January
	1

	February
	2

	March
	3



Q1. Top 5 Expense Type for all Months and Quarter 1
Top Expense Type = Grant Aid Payments – 459,898,308,268
Smallest Expense Type = Capital LA Grants E 507,020,372
[image: ]
[bookmark: _Toc513723793]Figure 47: Top 5 Expense Type All Months
Expense Type Month 1 - January
Top Expense Type = Grant Aid Payments – 50,875,323,870
Smallest Expense Type = Capital Grants to Central Government 991,631,884
[image: ]
[bookmark: _Toc513723794]Figure 48: Top 5 Expense Type Month 1
Expense Type Month 2 - February
Top Expense Type = Grant Aid Payments – 372,378,635,312
Smallest Expense Type = Other Current Payments 625,735,414
[image: ]
[bookmark: _Toc513723795]Figure 49: Top 5 Expense Type Month 2
Expense Type Month 3 - March
Top Expense Type = Grant Aid Payments – 36,394,349,076
Smallest Expense Type = Outsourced Programme Management Services 807,675,272.
[image: ]
[bookmark: _Toc513723796]Figure 50: Top 5 Expense Type Month 3
Q2. Top 5 Expense Area
The excel Spreadsheet used in the Tableau Graph[image: ]
[bookmark: _Toc513723797]Figure 51 Q2. Excel Spreadsheet
We have chosen a different graphical representation a Pie Chart for Q2.
 Top 5 Expense Areas for all Months and Quarter 1.
 To demonstrate the many varieties of graph to use within Tableau.
[image: ]
[bookmark: _Toc513723798]                                                                                                                                   Figure 52: Q2. Expense Area Pie Chart
Here we have used different colours to represent the Top 5 Expense Areas, as well as displaying the data visually, adding a label displaying the figures also draws the eye and shows the figures quickly. We have added a legend to the graph. [image: ]
[bookmark: _Toc513723799]Figure 53: Pie Chart Specific Areas
Another nice option is you can highlight one section of the Pie Chart and see the data.
Expense Areas Month 1 - January
Top 5 Expense Area = NDA – 40,548,000,000
Smallest Expense Area = Risk Resilience & Downstream Oil 2,497,919
[image: ]
[bookmark: _Toc513723800]Figure 54: Q2 Top 5 Expense Area Month 1
Expense Areas Month 2- February
Top 5 Expense Area = NDA = 235,116,000,000
Smallest Expense Area = Green Deal Consumer Demand  = 858,113,198[image: ]
[bookmark: _Toc513723801]Figure 55:Q2 Top 5 Expense Area Month 2
Expense Areas Month 3 - March
Top 5 Expense Area = Unknown = 1,540,519,555,4588
[image: ]
[bookmark: _Toc513723802]Figure 56: Q2 Top 5 Expense Area Month 3

Q3. Top 5 Supplier for all Months and Quarter 1
The excel Spreadsheet used in the Tableau Graph
[image: ]
[bookmark: _Toc513723803]Figure 57: Q3 Excel Spreadsheet
As well as graphical representation we can colour code the figures again easy on the eye and you can quickly see a trend.
This is all the data from Q3. Top 5 Suppliers, displayed with figures for all months.
[image: ]
[bookmark: _Toc513723804]Figure 58: Q3. Top 5 Supplier All Months- Figures
Or By horizontal bars, Here you can see we colour coded the bars and added labels.
[image: ]
[bookmark: _Toc513723805]Figure 59: Q3 Top 5 Supplier All Months


Q3. Top5 Suppliers is by splitting the data out for each month
Expense Areas Month 1 - January
Top 5 Supplier = Nuclear Decommission = 296,361,307
Smallest Supplier = Carillion Energy Services = 858,113,198
[image: C:\Users\Jo168597\Desktop\Private\Assignment2\Supplier_Month1.png]
[bookmark: _Toc513723806]Figure 60: Q3 Top 5 Supplier Month 1
Expense Areas Month 2 - February
Top 5 Supplier = Nuclear Decommission = 331,277,777
Smallest Supplier = Newcastle City Council = 258,789
[image: C:\Users\Jo168597\Desktop\Private\Assignment2\Supplier_Month2.png]
[bookmark: _Toc513723807]Figure 61: Q3 Top 5 Supplier Month 2
Expense Areas Month 3 - March
Top 5 Supplier = Nuclear Decommission = 278,375,817
Smallest Supplier = Office of Gas & Elec Management= 4,126,939
[image: C:\Users\Jo168597\Desktop\Private\Assignment2\Supplier_Month3.png]
[bookmark: _Toc513723808]Figure 62: Q3 Top 5 Supplier Month 3
This displays that sometimes you need to drill down a bit more in the data for a true picture.








[bookmark: _Toc513724028]Designing the Dashboard

To create a dashboard in tableau, you can use all the previous worksheets you have developed.
We have can dragged and dropped the worksheets in the Dashboard Page

[image: ]
[bookmark: _Toc513723809]Figure 63: Designing the Dashboard
You can select various ways to display the dashboard such as Tiled or Floating. For this dashboard floating was chosen as it is easy to manoeuvre the graphs around.

An excellent feature with tableau and the Dashboard is you can combine all the Legends into One

[image: ]
[bookmark: _Toc513723810]Figure 64: Combing all Legends in Dashboard




The Completed Dashboard

[image: ]
[bookmark: _Toc513723811]Figure 65: Completed Dashboard









[bookmark: _Toc513631652][bookmark: _Toc513724029]Data Governance


Data Governance includes all people, processes, and information technology required to create a consistent and proper handling of a company’s data. 

Data volumes are growing and most companies are struggling to keep up with data governance, many companies invest in new technology but don’t make adjustments to their business processes as well as companies not understanding the value of the data they hold. 

Poor data governance can result in security breaches (cyber risk), fines and lawsuits.

With the new EU General Data Protection Regulation (GDPR) coming into effect on 25th May 2018 to replace the current outdated Data Protection Act, it will introduce new requirements for all companies who process personal data.
If the companies do not comply with the new regulations they will be subject to the penalties imposed by the GDPR.

The data protected under the new General Data Protections Regulation is as follows;
· Name
· Photo
· Email address
· Social media posts
· Personal medical information
· IP addresses
· Bank detail

Once the new legislation comes into effect, the company’s data controller must keep an up to date record of how and when the individual gave consent and understand the individual can withdraw consent at any time. Once the data has been used and is no longer needed it must be deleted.

Several important principles covered by the GDPR;

· Lawfulness. Personal data shall only be processed when there is a lawful basis (e.g., consent, contract). 
· Fairness. Data subjects should have enough information about processing to exercise their rights. 
· Transparency. Information given to subjects must be easy to understand and concise. 
· Purpose limitation. Personal data shall be collected for specified, explicit, and legitimate purposes and not further processed. 
· Data minimization. Processing of data shall be adequate, relevant, and limited to what is necessary in relation to the purposes for which they are processed. 
· Accuracy. Personal data shall be accurate and kept up to date. 
· Storage limitation. Personal data should not be kept in a form that permits identification for longer than is necessary. 
· Security. Personal data shall be processed in a manner that ensures appropriate security of the personal data, including protection against unauthorized or unlawful processing, accidental loss, destruction or damage. 
· Accountability. A data controller shall be responsible for demonstrating compliance. [1]




[bookmark: _Toc513631653][bookmark: _Toc513724030]DECC Data Warehouse


Data Warehousing is a system frequently used in large companies for reporting and data analysis. DECC had various excel spreadsheets containing monthly financial data.

The worksheets contains sensitive data such as:
Date of Payment
Expense Type
Supplier
Transaction Numbers
Amount.

[image: ]

Figure 66: DECC March Data Spreadsheet

DECC needed to move away from keeping sensitive data in excel spreadsheets, with the limited governance, the ease of altering formulas, spreadsheets are vulnerable to fraud and susceptible to human error, DECC’s data would quickly become unfit for business practice.
Although spreadsheets are excellent for manipulating numbers and text, Data Warehousing enables companies to manipulate large quantities of data more easily, they provide consistent information and specialise in data aggregation and analysis.


[bookmark: _Toc513631654][bookmark: _Toc513724031]Data Policies, Standards and Strategy

For DECC to succeed in initiating a data governance function their first step must be to focus on data policies, data standards, and the overall data strategies. 

The main activities must include,

· Identifying stakeholders, setting up decision rights, and appointing data stewards. 
· Developing, review regularly, approving, and continuously checking policies for updates.
· Developing, reviewing, approving, and monitoring the standards 
· Sharing data across departments in the DECC organisation.


[bookmark: _Toc513631655][bookmark: _Toc513724032]DECC Privacy 

There is always data privacy concerns when personally identifiable information is collected, stored and used by a company.

A huge misuse of private data in the news recently was “Tech giant Facebook and data analytics firm Cambridge Analytica are at the centre of a dispute over the harvesting and use of personal data - and whether it was used to influence the outcome of the US 2016 presidential election or the UK Brexit referendum.” [2]

DECC must determine what information they hold can be shared with third parties.


[bookmark: _Toc513631656][bookmark: _Toc513724033]DECC Data Security

Data Warehouses not only store up-to-date data they provide storage for huge amounts of historical data, which is key for reporting trends over previous months, quarters and years. The DECC data warehouse environment must ensure that data collected and stored in one big repository is not vulnerable and doesn’t become an easy target from inside or outside cyber-attacks.

Security concerns must be addressed at all layers of a Data warehouse and not just at the end. Data extraction, transformation, cleaning, and preparation must been done before the data is loaded.

The three main issues DECC Data Warehouse security need to focus on is

Confidentiality

· Apply authentication and audit mechanisms
· Apply access control mechanisms


Integrity - involving data protection from accidental or malicious changes.

· Do not allow modification of original data
· Access and inference control 

Availability.

· Makes sure data is accessible to all authorised users at any time
· Using RAID architectures which mirrors data



In order to provide DECC’s data warehouse security, the real goal is to protect data and to preserve an appropriate level of privacy requirements which must be considered and applied to all layers of the system.
[bookmark: _Toc513631657][bookmark: _Toc513724034]Data Quality
Data Quality is the driving force behind most data governance activities is it critical as more companies and organisations rely on data to make business decisions, initiate products and services, and improve their profitability. Data Quality needs to be incorporated from the beginning to the end of the data’s lifecycle 
DECC will need to appoint a Data Steward who will be responsible for data's
· Accuracy - The data is an accurate representation or is from a verified source. 
· Integrity - The data are accurate and consistent.
· Consistency - Data elements are consistently defined and understood. 
· Completeness - All necessary data are present. 
· Validity - Data values fall within acceptable ranges defined by the business. 
· Timeliness - Data are available when needed.
· Accessibility - The data is easily accessible, understandable, and usable. 
Most data entry error occur in the
Data Entry Processes
Data entry errors, including misspellings, numerical transpositions, incorrect codes, misplaced data and abbreviations can occur
Lack of Validation Routines
The ability of the systems to check the data as it is entered. Validation routines are however limited. Valid data could be permissible, but not necessarily correct. 
An example in the DECC spreadsheet, was the missing column (Expense Area) in the March data, we overcome this but putting ‘UNKNOWN’ in the blank values.
[image: ]
Figure 67: Missing Data







[bookmark: _Toc513631658][bookmark: _Toc513724035]Data Architecture 

Most Data Warehouses adopt a three tier architecture. DECC need to get their Business Analyst and warehouse manager


[image: ]
[Fig 1]


Bottom Tier – is the data warehouse server. This is where the data is cleansed, transformed and loaded onto this layer using back end tools.

To retrieve the data from the bottom layers in DECC warehouse we used the Extract Transform and Load process shown below. The ETL is used to transform the data from transactional to analytical.

DECC used a Star Schema with a centralised data repository, stored in a fact table, from there seven denormalised dimension tables were produced. The star schema simple design makes writing queries a lot easier.
.
[image: ]
Figure 68: Star Schema

Middle Layer – this is where we have the OLAP server. This layer also acts as a mediator between the end-user and the database

Top Tier – The top tier is a front-end client layer. This level holds the querying, reporting and analysis tools. When developing the reporting layer of a data warehouse, the design should focus on ease of use and speedy action.

Meta-data plays an important role as it specifies the following;
· What tables, attributes, and keys does the Data Warehouse contain?
· Where did the data come from?
· How many times do data get reloaded? 
· What transformations were applied with cleansing?
Here is an example of DECC Meta-Data taken from the ETL process.
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Figure 69: Meta Data - ETL

Data Warehouses are moving to the cloud. This maybe something DECC needs to be aware of as technology advances and the data continues to grow.

[bookmark: _Toc513631659][bookmark: _Toc513724036]Data Integration

Data integration is combining data from several different sources such as excel or access and so on into meaningful and valuable information. This can cause many different challenges such as naming conflicts and inconsistencies.
Such as misspelling or different formats.
· “Smith”,”Smeth”
· “Professor” ”Prof”
· “10/02/2000”, “10-02-2000”

Or Schema Heterogeneity
The structure is different but the data is the same
Supplier (ID, Firstname, Lastname, Work -Number, Mobile)





Supplier (ID, Fullname), Supplier (Phone-Number)





If DECC design a common user interface that provide a standard uniform look and feel, and consolidate data from several sources without the end user being aware.


Other challenges to Data integration are;

Lack of cooperation from staff - Many staff don’t like change and if the whole of the team isn’t on board the integration is quite likely to fail.

Lack of Storage Capacity - Anticipating the extent of growth of the data in which the need for storage can increase dramatically.
Unanticipated Costs also cause challenges to data integration.
· Staff costs for initial planning, evaluation, programming and additional data acquisition
· Software and hardware purchases
· Unanticipated technology changes/advances
· Both labour and the direct costs of data storage and maintenance.

Data Integration will provide DECC with lots of advantages, with all the data in one repository you have a wealth of data. Huge set of results can be analysed in multiple directions and real-time information delivery.

[bookmark: _Toc513631660][bookmark: _Toc513724037]Data Compliance

DECC must make remember once they have implemented the necessary controls and measures compliance is still ongoing.

To Comply DECC must 

· Find out where the personal data is
· Manage and monitor the supply chain
· Minimise data and implement strict retention policies
· Identify all relevant legislation – not just the GDPR.
· Control access to the information
· Establish and document a legal justification for processing
· Have an incident response plan
· Don’t buy or sell bulk data sets




Once DECC have defined an overarching strategy and data owners/stewards are put in place, data governance teams can be formed to implement policies and procedures for handling their financial data. These teams must include business managers, data managers as well as end users to make the Data Governance work for their expanding business.
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[bookmark: _Toc513724040]ETL Plan - DECC
Analyst(s): Joanne Griffiths
Database to data warehouse table mapping:

	DATABASE TABLES
	DATA WAREHOUSE TABLE

	Decc.Spreadsheet
	DECCTable (FACT)

	Decc.Spreadsheet
	DepartmentTable

	Decc.Spreadsheet
	EntityTable

	Decc.Spreadsheet
	ExpenseTypeTable

	Decc.Spreadsheet
	ExpenseAreaTable

	Decc.Spreadsheet
	GroupTable

	Decc.Spreadsheet
	SupplierTable

	Decc.Spreadsheet
	DateTable


[bookmark: _Toc513723813]Table 1: Entity Relationship Design Table
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[bookmark: _Toc513723812]Figure 70: Star Schema


Database to data warehouse attribute mapping

DECC TABLE (FACT)

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

	
DepartmentID
	
PK
	
Automatically Generated
	
	


	
EntityID
	
Decctable.Entity
	
Linked to Entity dimension PK
	
1 (= UNKNOWN)
	


	
ExpenseAreaID
	
Decctable.ExpenseArea
	
Linked to ExpenseArea dimension PK
	
1 (= UNKNOWN)
	

	
ExpenseTypeID
	
Decctable.ExpenseType
	
Linked to ExpenseType dimension PK
	
1 (= UNKNOWN)
	

	
SupplierID
	
Decctable.Supplier
	
Linked to Supplier dimension PK
	
1 (= UNKNOWN)
	

	
GroupID
	
Decctable.Group
	
Linked to Group dimension PK
	
1 (= UNKNOWN)
	

	
DateID
	
Decctable.Date
	
Linked to Date dimension PK
	
0 (= UNKNOWN)
	

	
Transaction
	
Decctable.Transaction
	
None
	
-999 (= UNKNOWN)
	

	
Amount
	
Decctable.Amount
	
Check In UKP
	
-999 (= UNKNOWN)
	


[bookmark: _Toc513723814]Table 2: The Fact Table







DEPARTMENT TABLE (DIMENSION)
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	
DepartmentID
	
PK
	
Automatically Generated
	
	

	
DepartmentDescription
	
Decc.Spreadsheet.Description
	
None
	
“UNKNOWN”
	

	

	
	
	
	


[bookmark: _Toc513723815]      Table 3: Department Dimension Table
ENTITY TABLE (DIMENSION)

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

	
EntityID
	
PK
	
Automatically Generated
	
	

	
EntityDescription
	
Decc.Spreadsheet.Entity
	
None
	
“UNKNOWN”
	

	

	
	
	
	


[bookmark: _Toc513723816]Table 4: Entity Dimension Table
EXPENSE TYPE TABLE (DIMENSION)

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

	
ExpenseTypeID
	
PK
	
Automatically Generated
	
	

	
ExpenseTypeDescription
	
Decc.Spreadsheet. ExpenseType
	
None
	
“UNKNOWN”
	

	

	
	
	
	


[bookmark: _Toc513723817]Table 5: Expense Type Dimension table







EXPENSE AREA TABLE (DIMENSION
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	
ExpenseAreaID 
	
PK
	
Automatically Generated
	
	

	
ExpenseAreaDescription
	
Decc.Spreadsheet. ExpenseAreaID
	
None
	
“UNKNOWN”
	

	

	
	
	
	


[bookmark: _Toc513723818]Table 6: Expense Area Dimension Table
GROUP TABLE (DIMENSION)

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

	
GroupID
	
PK
	
Automatically Generated
	
	

	
GroupDescription
	
Decc.Spreadsheet.Group
	
None
	
“UNKNOWN”
	

	

	
	
	
	


[bookmark: _Toc513723819]Table 7: Group Dimension Table
SUPPLIER TABLE (DIMENSION)

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

	
SupplierID
	
PK
	
Automatically Generated
	
	

	
SupplierDescription
	
Decc.Spreadsheet.Supplier
	
None
	
“UNKNOWN”
	

	

	
	
	
	


[bookmark: _Toc513723820]Table 8: Supplier Dimension Table






DATE TABLE (DIMENSION)
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	
DateID 
	
PK
	
Automatically Generated
	
	

	
DateOfPayment
	
Decc.Spreadsheet.Date
	
Full Date
	Set to last day of current accounting period
	

	
Day
	
Decc.Spreadsheet.Date
	
Day
	Set to day of current accounting period
	

	
Month
	
Decc.Spreadsheet.Date
	
Month
	Set to month of current accounting period
	

	
Year
	
Decc.Spreadsheet.Date
	
Year
	Set to year of current accounting period
	

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


[bookmark: _Toc513723821][bookmark: _GoBack]                     Table 9: Date Dimension Table
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1 |Department Entity  Date of Payme Expense Type Group Expense Area Supplier Transaction Number Amount

2 Department of Energy and Climate Change Department 01/02/2013  Telephony Senices/Audii Operations 'DECC Estates Infrastructure -3 WHP ACT Teleconferencing Ltd DECC/SM/540/2801 273402
3 |Department of Energy and Climate Change Department  01/02/2013  Telephony Senices/Audi Operations DECC Estates nfastructure -3 WHP ACT Teleconferencing Ltd DECC/SM/540/2801 273402
4 Department of Energy and Climate Change Department  01/02/2013  Agency temps - clerical ICCEE ‘Green Deal Fuel Poverty Adecco UK Ltd DECC/SM/523/2101 75718
5 Department of Energy and Climate Change Department  01/02/2013  Agency temps - clerical ICCEE Green Deal - Prop Assess & Build Regs Brook Street (UK) Ltd DECC/SM/543/2901 982,08
6 |Department of Energy and Climate Change Department  01/02/2013  Other Current Payments Strategy & Evidence Group _Statistics Building Research Establishment Ltd DECC/SM/529/2301 21,155.00
7 Department of Energy and Climate Change Department  01/02/2013  Other Current Payments Strategy & Evidence Group _Statistics Building Research Establishment Ltd DECC/SM/529/2301 61.370.00
8 |Department of Energy and Climate Change Department  01/02/2013  Travel UK Strategy & Evidence Group Communications Directorate Business Car Hire DECC/SM/543/2901 52000
9 |Department of Energy and Climate Change Department  01/02/2013  Current Grants - Local AtEMI GDF & Managing Nuclear Waste Copeland Borough Council DECC/SM/513/1501 258,000.00




