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[bookmark: _Toc513314743]1.0 Introduction
In this report there will be a describe on how the Data warehouse made from data gather by the DECC. Include will be a descried of the data state when obtain, the ETL process that the data undergo to change the data from a spreadsheet to a data warehouse. There will be a section on report that were generated from the data warehouse. There will be a dashboard example of what one could look like based of the report that have been created. There will be section of the report outlining data governance and how it effects it will have on the DECC company and possible solution for the set issue. The issues rise will cover policy, strategies and standards. Other relevant information discussed incudes data quality, privacy, compliance and security. Final their a section on data architecture and data integration.
[bookmark: _Toc513314744]2.0 The data
The information be used by DECC is stored in an excel spreadsheet. This information will be altered and changed to be in that of a data warehouse. The current information stored in the spreadsheet has information about Department and entity, a date payment date of when payment have been made. There an area of expense type of where in the company the payment has done from and the group reasonable for the payment and expense area is what the money was spent towards. The spreadsheet contains a list of the supplier the transaction number which is a record of the transaction and the amount of money that was spent. This information will be convert into a data warehouse system in which the main spreadsheet will act as the fact table and dimension table each different entity that is in the spreadsheet. The only measure that is being uses it that of the amount. 
[bookmark: _Toc513314745]3.0 Design 
Star schema is diagram of all the different dimension which are linked to a fact table. The star schema will have a display link of the connect between each dimension and fact table as well as information on the measure and attributes contain in each table. The connect from fact table to dimension is done by a primary key which is a unique identify for the table [1]. 
An ETL document was create prior to the creation of the Datawarehouse system. The ETL document is composed of is a list of the dimension and fact tables and a copy of the star schema made by up of the tables. The document will list where the data can be found what happens to the data as it added to the database. What to do in the case of missing data and incorrect data. In appendix A is a copy of the full ETL document.
A Database warehouse is a collection of information and data obtain and gather by a company which is transferred from external data sources to a single central system [2]. A data mart is a small section of the data warehouse which has feature removed to better accommodate the area of the company which need the data such as finance and sales. A company may have many data marts running though their system [3]. When added the spreadsheet to the database a new row was added to each table with a list of ID this would then replace the word in the fact table to the related ID number in the set table. To do this query were of each of the new table in which the update query was design to change the word in the field with the ID number from the table the data was from. 




[bookmark: _Toc513314746]4.0 ETL Process
ETL, Extract, transform and load process is system where sources system will be run through the ETL Process and then made into a data warehouse. The first step of this is be extracting the information of the source system which are usually store as spreadsheet, database table and other files. The transform step is where the data will be cleaned, restructured, changed. The load step is where the data is then load into a data warehouse or a database depending on the need [4].
The extract part come from obtain the spreadsheets and combine the data into one single version after this the data would need to be cleaned. The next part of the cleaning process was to make sure all the data on the spreadsheet was filed in and if not then either remove rows that are blank or fill in missing data.  In this instant the third spreadsheet had a row of missing data which the empty field were labelled as unknown. The process of clean the data will hopefully go through each field of the table and add any missing values/ removed any field which are completely blank in to spreadsheet depending on the type of data list in the ETL.  In the group changes were done to a value list N/A to unknown as it would be better to display as this as in the case of there being more field enter like this. Supplier had a huge number of missing fields which have been replace with unknown text. After the cleaning process the main table was changing to be the fact table. From here the attributes in their own dimension tables with then own primary keys.  The last part includes transferring each of spreadsheets into the access database. After the data was transferred the fact table was update by SQL queries to replace the fact table information with the primary key from the dimension tables. When updating the payment date, the data type of the table was change from datetime to number so that payment ID can override the dates listed.
[bookmark: _Toc513314747]4.1 SQL Queries
Update Queries were written for each of dimension table. In this query the fact table field expense type was change to expense type table field expense type ID where the Expense field of the expense table was = to that of the expense field in the fact table.  See apendix A for full listng of SQL queries.
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[bookmark: _Toc513315109]					Figure 1: SQL query expense type
[image: ]After making the query click run will make a box appear in which display the number of rows affected by the query.	




[bookmark: _Toc513315110]Figure 2: run update query
[bookmark: _Toc513314748]5.0 ERD
This is an ERD Entity Relationship diagram of the database warehouse after being place into an access database.
[image: ]
[bookmark: _Toc513315111]Figure 3: DECC ERD









[bookmark: _Toc513314749]5.1 Star schema
This is a design of the star schema of the data warehouse for the DECC spreadsheet before the data has be transformed and loading to the access program. This diagram gives an outline of the of each of the dimension tables and how they be linked to the fact table. There is a list of the attribute could be contained in each of the dimension as well as any possible measures.
[image: ]

[bookmark: _Toc513315112]Figure 4: DECC star schema














[bookmark: _Toc513314750]6.0 reports
Reports which have been generated in tableau in which the DECC database use added into the system with all the dimensions. The report that have been made on tableau is that of top 5 expense types by quarter of the year, by January amount, February amount and march. There will be similar report done of the expense type and suppliers
The first report is made for displaying information gather of the top 10 highest Expense types by their monthly spending.  There a chart of the quarter which allows the user to switch between any of the three months. The graph has filter applied to the expense type in which this would reduce all the expense type list down to the top 10 in the listed. The date of payment was used to make the mouth quarter and the months. The high of the bar shown how much that expense are have spent during the duration of the time selected.

The first image is that of the total expense type over the quarter in which the highest of grade-in aid payment costing 859,675,563 where the close to that figure was 61,004,901 to British energy cash expenditure. After the 5 expenses type the number drops below 15,000,000.
[image: ]

[bookmark: _Toc513315113]Figure 5: Quarter number Expense Type Graph








After checking the total spend there is a date of payment filter that can be used to change the months and the data shown. This image shows the spending in January in the expense types. After the third Expense drops below 3,000,000 in the start of the year and grant in aid payment it a 269,189,474.
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[bookmark: _Toc513315114]Figure 6: Expense Type January Graph		












[bookmark: _GoBack]The February Expense type graph show the highest sale was of 313,488,596 and the sales after the second expense type drop a lot compared to the January month as the third type did only spent 4,227,357 with the second highest at 20,000,000.
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[bookmark: _Toc513315115]Figure 7: Expense Type February Graph
[image: ]In the march month the spending increasing in the lower section as increase the amount spent from all the expense area expect the leading expense type of grant-in aid payment which drop by 40,000,000.














[bookmark: _Toc513315116]				Figure 8:Expense Type March Graph
[image: ]This image shows the top 10 expense area and the amount that were paid by those area over the first quarter of the year. The top three highest pay are NDA, nuclear decommission authorised and British energy with the NDA spending 577,000,000.  Over sums are displayed for other expense are with have spent a less during the quarter.



[bookmark: _Toc513315117]Figure 9: Expense Area Quarter Graph
[image: ]The only three expense area operating in January were NDA, British energy and green deal consumer demands. All other area having no record stored. The NDA spent over 266,000,000 in the first month.








[bookmark: _Toc513315118]Figure 10: Expense Area January Graph

[image: ]The February spending has a lot more area involved then in January, but the NDA still has the highest amount of 311,000,000.










[bookmark: _Toc513315119]Figure 11:Expence Area February Graph

The expanded area amount in March look a lot like the February by the NDA has changed to C which may mean that entry have a abbreviated version and a full named version which could lead to cost being miss place.

[image: ]
[bookmark: _Toc513315120]Figure 12: Expense Area March Graph










The Late type of analysis will be done on the supplier and the amount that each area spends over the first quarter. The total amount of spend that the top 10 suppliers made over the three months. The highest spend amount is off 617,708,270 by the nuclear decommission authorised. By the three suppliers in the list the payment has drop to 6,000,000. 
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[bookmark: _Toc513315121]Figure 13: Supplier Quarter Graph
[image: ]A graph of the supplier spending in January in which most of the supplier pay 1,000,000 the second highest supplier spent 5, 000,000 and third of over 2,000,000.










[bookmark: _Toc513315122]Figure 14: Supplier January graph

The second month of supplier the highest amount spent was over 300,000,000 a single supplier. Compare to January all the payment has increase to the amount the supplier.
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[bookmark: _Toc513315123]Figure 15: Supplier February Graph
[image: ]The supplier march month was filled of payment made by supplier which have unknown sources. Because of this there 410,376,778 that have been pay but the DECC don’t know from which supplier this was from.










[bookmark: _Toc513315124]Figure 16:Supplier March graph

[bookmark: _Toc513314751]7.0 Dashboard
For the dashboard there is a combine display of the three main quarter in which have now be colour coded to make them look better than the original blue bars. With the dashboard the finance manager will be able to view 6 items form each of area of which report were request expense area, expense type and suppliers. The dashboard can switch between the month which will change the displays of each graph to what it is that month. The dashboard was kept to a bar theme as the report were made so it fit all the needs listed by the finance manager and to keep it sample. Plus, more can be added to the dashboard if needed as their room for more graphs and data if needed. 
[bookmark: _Toc508887602]

[bookmark: _Toc513315125]Figure 17: Dashboard







[bookmark: _Toc513314752]8.0 Policy 
Data governance policy is a document of a set of guidelines for ensuring the proper management and use of an organisation digital information. These guidelines can be used to help security, data quality and privacy of the information that company held. The data governance policy outline how business activity monitoring should be carried out to ensure data is accurate, accessible, consistent and protected. Other details involve determining who is responsible for a piece of information and what to be done under various circumstances e.g. missing data [5].
A Data stewardship is concerned with taking care of data assets that dose not belong to the steward themselves. A data steward may represent the concerns of other with include dependents in the origination they work in. The main use of a data steward is to be accountable for several different data that is held. The data steward will try to make sure the data use conforms the company data governance policies [6].
DECC should appoint a data stewards who will oversee making sure that the information the company collect is accurate, accessible, consistent and is protected. Other thing that the data steward need to do is to know what the information is, how it being gather and what to do when the data incorrect or has errors. The data steward can help in making sure that every piece of data being use or stored is compliant to the data governance policy and the steward can explain to other employee how to correctly obtain, store and used data.
[bookmark: _Toc508887603][bookmark: _Toc513314753]8.1 Standards 
A standard is an agree way of doing something. A company will have a set list of standards for do set task such as creating a product, delivery packages or product and general process around the company [7]. So that a set of standards can be using to ensure that the Data that the DECC have will inhere to the data governance policy can be to make sure that every type of data has a data steward who responsible for the data. This will make sure that a set there will be at last one person working in the company will why a set piece of data is store or used.  Other standard that can be applied can be to do how user can request to have a right to have all information about them remove. The DECC company can make a standard form which will have the step processes of how to remove set data from the data warehouse. An IT security standard will need to be put in place to make sure that the sensitive information that be gather is protected.
[bookmark: _Toc508887604][bookmark: _Toc513314754]8.2 Strategy
A strategy is a method or plan chosen to bring around a desired goal, objective or to solve and issue. A way the DECC can implement the data governance is by first set up a mission statement which will display the goals and objectivise of the company. Set up a way of access control so that only user who need to have a set piece of information can view it. Review the data quality of the system as to make the system more accuracy and up to date. The DECC can employ strategy to target the issues such as gap in data. The DECC can set up training for there staff to get to used to how to properly handle data. The DECC can make sure there are a least one data steward in each department so that everybody knows what information they are using, stored and changing [8].

[bookmark: _Toc508887605][bookmark: _Toc513314755]9.0 Data Quality 
Data quality refers to data being valid, relevant and currency of data. Two ways easy way which DECC can help in improving their system data quality the first is be getting a number data scrubber/ data cleansing is an element used to improve the data quality by identifying possible issues with a data set. The data scrubber can correlate and remove duplicated instance clean up the way a set data set is presented it in more better way [9]. The other from outside is to have data steward which responsible for establishing data quality metrics and requirement as they will define the values, ranges that are acceptable in the data warehouse table attributes. They will work with a team create and perform procedures for detecting and correcting of data quality problems.
[bookmark: _Toc508887606][bookmark: _Toc513314756]10.0 Privacy 
DECC need to make sure that people and company have a way of removing data if they no longer need it or have been requesting to remove it by the person or company. One way is to have method in which a form can be filled in to request data be removed. Information about set company or person shouldn’t be passed on to outsource without consulting the person whom data DECC owns. For any data which is gather a specific reason need to be stated for uses of their data must be couvade to the customer before acquiring.
[bookmark: _Toc508887607][bookmark: _Toc513314757]10.1 Compliance
Compliance with the General data protection regulation (GDPR) application must be completed before May 25, 2018. To do their will need to be a strong council of the data steward which help in how steward interacts with each other and the other members company such as the head board. Next the company will need a set of policies and procedures which are clear and agreed on by everyone and part in the company. Last is to create and execute a strategic plan based off the policies and procedure [10].
[bookmark: _Toc508887608][bookmark: _Toc513314758]10.2 security
Way in which DECC can strength the security can be to restrict the access of the data to those who need it such as by make data mark for each department. Reason for doing this is to protect the data from being stolen as if user is restocked it hard for information in large quantity to stolen. A different way to help security is to monitor the data as to what machine is accessing what information and if changes were made and who was accessing the machine at the time. Other ways to do this can be monitor user behaviour and how they act as sometime a person can expression can give hits to what they think and how they act. Another thing that can be done is to encrypt data that is store however, it may take time decrypting data so make sure only the private data and data the company can’t afford to lose [11].




[bookmark: _Toc508887609][bookmark: _Toc513314759]11.0 Data Architecture
Data architecture is a set of rules, policies, standards and models that govern and define the type of data collected. This will also affect how data is used, managed and stored. Data architecture also guide how data is integrated with a company and their database system [12]. For the data warehouse created above in section 5.0 and 5.1 there is an image of the ERD and star schema models which were used to create the DECC data warehouse system. DECC could make their own database system however this process can take a while to develop as it will need to identify each system, gather the information, identify the scope, design system, make system and add any extra part such as setting up data mart if you make a data warehouse.
[bookmark: _Toc508887610][bookmark: _Toc513314760]11.1 Data Integration 
Data integration involves taking a combination of source system or data and combining it together into one system which will have data from many different software [13]. DECC can merger their system with the data warehouse so that each part of company will be able to access their data. One way to do this is to create data marts for set area of the company which can restrict them to access only what they need the system for. One issues which could arise from trying to integrated system is that some might not be compatible in which a newer system may be need to the old one would be modified to work the rest of the system. In some cases, their it easy to work with a bunch of different type of system then trying to get them all to run well together.
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[bookmark: _Toc513314762]Appendix A
This is a copy of The ETL document made before creating the spreadsheet was clean to be placed into the data warehouse. This document will contain a list of where each table is located. A copy of the star schema and a plan of the what data goes into the table and what where a missing value and incorrect value. 
ETL Plan UK Department of Energy & Climate Change	
Analyst(s): Todd 
Database to data warehouse table mapping:

	DATABASE TABLES
	DATA WAREHOUSE TABLE

	DECC spreadsheet
	Fact 

	DECC spreadsheet
	Department

	DECC spreadsheet
	Entity

	DECC spreadsheet
	Payment

	DECC spreadsheet
	Expense Type

	DECC spreadsheet
	Group

	DECC spreadsheet
	Expense Area

	DECC spreadsheet
	Supplier

	DECC spreadsheet
	Transaction number


[bookmark: _Toc513315127]Table 1:ETL Database Table location
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[bookmark: _Toc513315126]Figure 18: Copy of star schema




Database to data warehouse attribute mapping

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

	DECC Entry ID
	PK
	Automatically generated
	
	

	Department ID
	DECC spreadsheet
	Linked to department dimension PK
	1 ( = Unknown)
	

	Entity ID
	DECC spreadsheet
	Linked to Entity dimension PK
	1 ( = Unknown)
	

	Payment date ID
	DECC spreadsheet
	Linked to Payment date dimension PK
	1 ( = Unknown)
	

	Expense Type ID
	DECC spreadsheet
	Linked to Expense Type dimension PK
	1 ( = Unknown)
	

	Group ID
	DECC spreadsheet
	Linked to Group dimension PK
	1 ( = Unknown)
	

	Expense area ID
	DECC spreadsheet
	Linked to Expense area dimension PK
	1 ( = Unknown)
	

	Supplier ID
	DECC spreadsheet
	Linked to Supplier dimension PK
	1 (= Unknown)
	

	Transaction number ID
	DECC spreadsheet
	Linked to Transaction number dimension PK
	1 (= Unknown)
	

	Amount
	DECC Fact
	None Required
	-999 (= Unknown)
	Refer to Human


Business Intelligence System – Data Warehouse & Data Governance	May 11, 2018

Business Intelligence System – Data Warehouse & Data Governance	May 11, 2018

[bookmark: _Toc513315128]				Table 2: Fact table attributes
	
	

	Todd Renton	1



	
	

	Todd Renton	13




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

	Department ID 
	PK
	Automatically generated
	
	

	Department name
	DECC spreadsheet Department_
	none 
	“Unknown”
	


[bookmark: _Toc513315129]								Table 3:Department Table attributes
Entity table
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	Entity ID 
	PK
	Automatically generated
	
	

	Entity Name
	DECC spreadsheet Entity
	none 
	“Unknown”
	


[bookmark: _Toc513315130]								Table 4: Entity table attributes

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

	Payment Date ID 
	PK
	Automatically generated
	
	

	Date of payment 
	DECC spreadsheet payment 
	none 
	“Unknown”
	


[bookmark: _Toc513315131]								Table 5:Payment Table attributes


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

	Expense Type ID 
	PK
	Automatically generated
	
	

	Expense Type
	DECC spreadsheet Expense Type
	none 
	“Unknown”
	


[bookmark: _Toc513315132]								Table 6: Expense Table attributes

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

	Group ID 
	PK
	Automatically generated
	
	

	Group name
	DECC spreadsheet Group
	none 
	“Unknown”
	


[bookmark: _Toc513315133]								Table 7: Group table attributes
Expense Area table
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	Expense area ID 
	PK
	Automatically generated
	
	

	Expense area
	DECC spreadsheet Expense area
	none 
	“Unknown”
	


[bookmark: _Toc513315134]								Table 8: Expense area attributes




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

	Supplier ID 
	PK
	Automatically generated
	
	

	Supplier name
	DECC spreadsheet Supplier 
	none 
	“Unknown”
	


[bookmark: _Toc513315135]								Table 9: Supplier Table attributes
Transaction number table
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	Transaction number ID 
	PK
	Automatically generated
	
	

	Transaction number
	DECC spreadsheet Transaction number
	none 
	“Unknown”
	


[bookmark: _Toc513315136]								Table 10:Transaction number attributes






SQL listing 
This section contains the text which was input for each of the update queries that was used in the data warehouse.
Department table
Table fact field department update [Fact].[department] where the [department].[ department] = [fact].[department]
Entity table
Table fact field entity update [Fact].[ entity] where the [entity].[ entity] = [fact].[ entity]
Expense area table
Table fact field expense area update [Fact].[expense area] where the [expense area].[ expense area] = [fact].[ expense area]
Expense Type table
Table fact field expense type update [Fact].[expense type] where the [expense type].[ expense type] = [fact].[ expense type]
Group table
Table fact field group update [Fact].[ group  ] where the [group ].[ group] = [fact].[ group]
Payment table
Table fact field Payment update [Fact].[ Payment] where the [Payment].[ Payment] = [fact].[Payment]
Supplier table
Table fact field Supplier update [Fact].[ Supplier] where the [Supplier].[ Supplier] = [fact].[ Supplier]
Transaction number table
Table fact field Transaction number update [Fact].[ Transaction number] where the [Transaction number].[ Transaction number] = [fact].[ Transaction number]
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