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[bookmark: _Toc8935990]Introduction
I have been task to Design/Build a prototype warehouse for UKAEA using their first quarter’s financial information from April till June in 2018. Below and in my prototype I shall be providing how this was made, talk about any limitations I may encounter or perhaps speak about including additional needed features for final implementation (after prototype). I will be creating a prototype warehouse to show its use and using a software such as access to get access to it and manipulate the data to how I see fit, showing its uses. I will be creating a user interface for demonstration purposes and creating query’s to help show how keep/having a data warehouse has its uses. Weather it is or not worth having one.

[bookmark: _Toc8935991]Data Warehouse
In computing terms a “ [1]Data warehouse” is a system used for reporting and analysing mass amount of data and a core component in any business intelligence. This alone is why most businesses have this, being able to see results and figures allows the business to act upon these results accordingly. Before any business or any organisation should consider having a data warehouse there are a few considerations that should be made before doing so. Do you already have a system that does this and/or is your system being to run slower due to mass amount of data in effect, effecting the time it takes to analyse and report from, if so then a Data Warehouse should be considered as this will certainly fix the problem. Only consideration of not having one is cost, this will very businesses to business and the current size of the data gathered but ether way it’s an expensive expansion non the less.
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[bookmark: _Toc8935992]Current Source System – Excel Spread Sheets:
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[bookmark: _Toc2671249][bookmark: _Toc8935996]Assumptions/Alterations
When using the information provided by UKAEA, and without direct contact with them, I have made some alterations that I felt necessary and some assumptions to be able to continue with creating this data warehouse as it would have affected the build of the warehouse. Also I would like to point out that this a prototype and would be making a fully functional data warehouse with all the coding backing it up, but shall be illustrating as much as I can and knowledge of creating one.

First of all I needed to check all the data given to me by UKAEA (being three excel datasheets containing April till June) for any unexpected data or errors. So I began with noticing that if I was going to import this data into access all the titles (for future coding and possible paste problems) had spaces, and or hidden characters start and end of a few field titles so the format of “NetAmount” rather than “ Net Amount “ was made to prevent future errors when this comes to future development. Also in the “June” datasheet, additional records where at the bottom but with no information attached to them, so I removed theses as I feel this was an input error at some point. Also I have noticed the same records (especially with duplicated transaction numbers) but the only difference being “Net Amount” so due to this I have assumed that these are the same transaction but perhaps a different item in the product family. Lastly I noticed in the “April” datasheet it contained a recorded from February so I have assumed that this is due to an error or correction made by them during this month and so I have left it in (See appendix 1 - 6 for all visual representation of my analysis).

[bookmark: _Toc2671250][bookmark: _Toc8935997]Data Warehouse Solution
A data warehouse [1]is used by businesses to report and analysis mass amount of data and I shall be simulating below an interface below how I would go about making one for UKAEA showing this with pervious data gathered in 2018 from April to June. I will be using access to show as a possible way to get access to the data and report from it, but this doesn’t mean this is the only way of doing so, and for any company other software considerations should be looked at, depending on the data many other software solutions could be used to report and analysis this data. For example map info could use this if tided with “Geocode” to give useful geographical data or tableau, doing the same results or create bar charts from and so on.
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[bookmark: _Toc8935998]Star Schemer
Below is [2]My Star diagram to show how this will work when stored into a “Data Warehouse” or in our cause, access database. All listed-able data (duplications) will have separate tables containing them which can then be called upon prevent continues duplication for reporting or further incautions of data.
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	DATABASE TABLES
	DATA WAREHOUSE TABLE

	Comes from Spreadsheets

	ReportFact

	DB.Department

	DepartmentDim

	DB.Entity

	EntityDim

	DB.PayDate

	PayDateDim

	DB.ProductFamily

	ProductFamilyDim

	DB.ExpenseArea

	ExpenseAreaDim

	DB.Supplier
	SupplierDim

	DB.Transaction
	TransactionDim

	DB.Department, DB.Entity, DB.Paydate, DB.ProductFamily, DB.ExpenseArea
DB.Supplier, DB.Transaction
	ME_Meta

	Not Applicable – This table needs to be generated from Fact
	A_Aggregate

	Not Applicable – This table needs to be generated from Scratch
	MA_Users





[bookmark: _Toc2671253][bookmark: _Toc8936000]Database to data warehouse attribute mapping

ReportFact
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ReportID
	Generated
	None
	N/A
	Refer to staff member

	DepartmentID
	DB.Department
	Link to DepartmentFamilyDim
	N/A
	Refer to staff member

	EntityID
	DB.Entity
	Link to EntityDim
	Set to “Null or Unknown”
	Refer to staff member

	PayDateID 
	DB.PayDate
	Link to PayDateDim
	Shouldn’t happen
	Refer to staff member

	ProductFamilyID 
	DB.ProductFamily
	Link to ProductFamilyDim
	Set to “Null or Unknown”
	Refer to staff member

	ExpenseAreaID 
	DB.ExpenseArea
	Link to ExpenseAreaDim
	Set to “Null or Unknown”
	Refer to staff member

	SupplierID 
	DB.Supplier
	Link to SupplierDim
	Set to “Null or Unknown”
	Refer to staff member

	TransactionID 
	DB.Transaction
	Link to TransactionDim
	Set to “Null or Unknown”
	Refer to staff member

	NetAmount
	From Spreadsheet
	From Spreadsheet
	N/A
	Refer to staff member





DepartmentDim
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	DepartmentID
	Generated
	None – Primary key
	N/A
	Refer to staff member

	DepartmentName
	DB.Department
	None
	Refer to staff member
	Refer to staff member



EntityDim
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	EntityID
	Generated
	None – Primary key
	N/A
	Refer to staff member

	EntityName
	DB.Entity
	None
	Refer to staff member
	Refer to staff member



PayDateDim
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	DateID
	Generated
	None – Primary key
	N/A
	Refer to staff member

	Day
	Generated / DB.PayDate
	None
	N/A
	Refer to staff member

	Week
	Generated / DB.PayDate
	None
	N/A
	Refer to staff member

	Month
	Generated / DB.PayDate
	None
	N/A
	Refer to staff member

	Year
	Generated / DB.PayDate
	None
	N/A
	Refer to staff member



ProductFamilyDim
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ProductFamilyID
	Generated
	None – Primary key
	N/A
	Refer to staff member

	ProductFamilyName
	DB.ProductFamily
	None
	Refer to staff member
	Refer to staff member



ExpenseAreaDim
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ExpenseAreaID
	DB.ExpenseArea
	None – Primary key
	N/A
	Refer to staff member

	ExpenseAreaName
	DB.ExpenseArea
	None
	Refer to staff member
	Refer to staff member





SupplierDim
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	SupplierID
	DB.Supplier
	None – Primary key
	N/A
	Refer to staff member

	SupplierName
	DB.Supplier
	None
	Refer to staff member
	Refer to staff member



TransactionDim
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	TransactionID
	DB.Transaction
	None – Primary key
	N/A
	Refer to staff member

	TransactionNumber
	DB.Transaction
	None
	Refer to staff
	Refer to staff member





ME_Meta
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	MReportID
	Generated
	None – Primary key
	Generated
	Refer to staff member

	TimeStamp
	“Current time”
	On Insert / Update
	Generated
	Refer to staff member

	Table
	Table Name
	On Insert / Update
	N/A
	Refer to staff member

	Row
	Row Index / Row Name
	On Insert / Update
	N/A
	Refer to staff member

	Attribute
	Changed record
	On Insert / Update
	N/A
	Refer to staff member

	OldValue
	Generated
	On Insert / Update
	N/A
	Refer to staff member

	NewValue
	Generated
	On Insert / Update
	N/A
	Refer to staff member

	Datasource
	Generated
	On Insert / Update
	N/A
	Refer to staff member

	User
	MA_User
	On Insert / Update
	N/A
	Refer to staff member

	Comment
	Generated
	On Insert / Update
	N/A
	Refer to staff member





A_Aggregate
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	AInvoiceID
	Generated
	On Request – Primary key
	Generated
	Refer to staff member

	AggregatedateID
	Generated
	On Request / Generated
	N/A
	Refer to staff member

	Dailytotal
	Generated
	On Request / Generated
	N/A
	Refer to staff member

	Weektodate
	Generated
	On Request / Generated
	N/A
	Refer to staff member

	Monthtodate
	Generated
	On Request / Generated
	N/A
	Refer to staff member

	Yeartodate
	Generated
	On Request / Generated
	N/A
	Refer to staff member

	Termtodate
	Generated
	On Request / Generated
	N/A
	Refer to staff member

	Semestertodate
	Generated
	On Request / Generated
	N/A
	Refer to staff member

	Timestamp
	“Current Time”
	On Request / Generated
	Generated
	Refer to staff member

	Comment
	Generated
	On Request / Generated
	N/A
	Refer to staff member





MA_Users
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	UserID
	MA_User
	None – Primary key
	Generated
	Refer to staff member

	UserName
	MA_User
	None
	Generated
	Refer to staff member

	UserType
	MA_User
	None
	Generated
	Refer to staff member



MA_DataSource
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	SourceID
	MA_DataSource
	None – Primary key
	Generated
	Refer to staff member

	SourceName
	MA_DataSource
	None
	Generated
	Refer to staff member

	SourceLocation
	MA_DataSource
	None
	Generated
	Refer to staff member



MA_TableAttributes
	ATTRIBUTE
	SOURCE
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	TableID
	MA_TableAttributes
	None – Primary key
	Generated
	Refer to staff member

	TableName
	MA_TableAttributes
	None
	Generated
	Refer to staff member

	AttributeName
	MA_TableAttributes
	None
	Generated
	Refer to staff member
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[bookmark: _Toc2671254][bookmark: _Toc8936001]Construction / Implementation
I have used access as my data warehouse platform to show the use of a data warehouse to UKAEA. As this is a prototype, I have just illustrated how it will function, methods of coding is required to make some key features such as the “PayDate” table work fully as intended, below I will be discussing areas where changes and implementation will be needed to make this working database into a fully functional data warehouse solution for UKAEA. All references are gathered from access database provided with this report.

As this is currently a none coded solution I have had to leave a lot of the input data as “short text” rather than its correct input such as “number” and so on, this problem can be fix once implemented a few simple lines of code when inputting across the data, but as time and implementing is limited I needed to show how it will function, so have done this manually.
Currently I have manually imported the excel spreadsheets into one and copied it over to access, this will need to be automated somehow, perhaps having another update query to grab all new spreadsheets (each new month) and funnel it into one source (e.g.UKAEA_AllData).
All the tables “Dim” are used to reference any certain object to reduce the amount of duplicate data as much as possible, currently for example “department and entity” may only contain one record but if say more departments was to form or entity’s, theses can have unique identifiers to allow for querying and so on. I would also like to state that the “PayDate” table will require automation (code) to populate the records information, manual input from user shouldn’t not ever be needed, for example when a new month of data is added, have the “PayDate” table automatically grab the day/month/year/quarter and populate the records accordingly. All these date values are separated so gathering and analysis is possible.
Currently here are a few example of query results, being able to see the best sellers allows the company see areas that are going well or not so well and act accordingly, this can all be seen by certain times, by month, quarter, day, week and so on, this allows for very detailed analysis and this just shows a few examples of its capability’s to the company, more complexed or detailed queries could be made with the addition of code and more time.
Aggregate data would function automatically to how you see fit, for example I would have it run an analysis after every day to see how sales have been, this could be constructed to record daily, weekly, monthly, seasonally and so on.
User table keeps track of any users using this data warehouse, no one but them should have access to this, and new users can always be added, this data is stored so if any changes/alterations are made, the data could be store to say who/when/ perhaps why and so on.
Table attributes would hold all the fields in the databases unique identifiers so we can use this for “Meta” data section, allows for each field in the database to have a unique identifier.
Meta data allows the system to keep track of any changes, additions or alterations made in the database, if say user “A” change or added a new entity manual, the time it happened, the table the row and so on would all be stored to prevent anyone from tapering with the system and to see why any alterations was made to the system. It would also keep the old data if change encase the changes made was not needed or mistaken.
Overall this is how the data warehouse would function from the provided data given to me, all my methods are manual but if implemented, even inputting the gathered spreadsheets of each month could all be automated, allowing for the user just to query off the data warehouse and allow for mass data querying to produce and show results in the company.
Next steps I would consider if they were to implement this, would be to first add a dashboard and a way creating query’s, not using the access inference a more user friend system along side automating the inputting of all new data gathering and the tables within the system. This was just to show how this system will benefit UKAEA by giving a stepping stone to a working data warehouse, more time will be needed to make this a fully function data warehouse, but this shows how it will function and hopefully its benefits also, this down the line will continue to expand and so perhaps other database back end solutions maybe require but this as a front end could still have value to the company.
All image representation are all for aggregate, data source, table attributes, users and meta can be seen in the appendix image 8 and onwards.


[bookmark: _Toc8936002]Dashboard
Below is an example of how the dashboard looks and would work currently for my prototype system, changes and implementations could be made if this system is implemented further, for example have more query links, tables etc.
First problem I came across was that switchboards only allow 8 links per board, so my layout below takes you to each section of queries instead of having all queries on one board (more than 8).
[image: F:\Final year\B I S\Ass2BIS\Dashboard Screenshots\Dashbaord.png]
Below shows each requested query type with example report, “area”, “product” and “supplier” showing the highest net amount earned first. Also each board allows you to navigated back to the original dashboard above, allowing for basic users to navigate the warehouse, for accessing the database directly, I have left this separate for now as only the users that understand and will be using the back end, will need manual input to this system, not saying a dashboard could be made for them to navigate with, but as of now, no visual recommendations of been requested of me. This is just to show how a basic data warehouse will function.
[bookmark: _Toc8936003]Area
[image: F:\Final year\B I S\Ass2BIS\Dashboard Screenshots\Area.png][image: ]


[bookmark: _Toc8936004]Product
[image: F:\Final year\B I S\Ass2BIS\Dashboard Screenshots\Product.png] [image: ]
[bookmark: _Toc8936005]Supplier
[image: F:\Final year\B I S\Ass2BIS\Dashboard Screenshots\upplier.png] [image: ]
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1. Change title naming convention with no spaces or hidden characters (“ Net Amount “)
[image: ]

2. Example of change

[image: ]
3. Additional records found in June
[image: ]
4. Removed Records
[image: ]


5. Show of duplicated records but different Net amount (assuming different Product but same product family)
[image: ]

6. Date Showing not in April, assuming this was a mishap (aka not been removed/sorted from the system still “27/02/2018”(not April)
[image: ]

7.
[image: ] [image: ]

8. Aggregate
[image: ]
9. Data source
[image: ]
10. Table attributes
[image: ]
11. Users
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12. Meta
[image: ]
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o leeis UKAEA 06/04/2018 Engineering Goods Other Vacuum Furace Engineering Ltd 5030870 £5,620.00
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11 BEIS UKAEA 06/04/2018 Insurance Suspense Support Services sundry Supplier 5032425 £21,909.51
12 BEIS UKAEA Property Castle Water Ltd 5028400  £7,359.43
13 BEIS UKAEA Property Castle Water Ltd 5028402 £7,09119
14 BEIS UKAEA Fusion Amber Integrated Controls & Automation Ltd. 5028489 -£450.00
15 BEIS UKAEA Property Castle Water Ltd 5028523 -£7,359.42
16 BEIS UKAEA Property Castle Water Ltd 5028525 -£7,091.18
17 BEIS UKAEA 09/04/2018 Engineering Goods Fusion Igus UK Ltd 5029366 -£1,395.90
18 BEIS UKAEA 09/04/2018 Engineering Goods Fusion Amec Foster Wheeler Nuclear UK Limited 5031459 £21,137.68
19 BEIS UKAEA 09/04/2018 Professional services Fusion Frazer Nash Consultancy 5031465 -£640.48
20 BEIS UKAEA 09/04/2018 Professional services Support Services BDO LLP. 5031836 -£1,435.00
21 Bels UKAEA 09/04/2018 Professional services Support Services BDO LLP. 5031838 £1,400.00
22 BEIS UKAEA 09/04/2018 ICT Fusion Scan Computers International Ltd 5031856 -£105.90
23 BEIS UKAEA 09/04/2018 Engineering Goods Fusion Amec Foster Wheeler Nuclear UK Limited 5031987 £9,925.00
24 BEIS UKAEA 09/04/2018 Engineering Goods Fusion Famell Electronic Components Ltd 5031997 £1,008.95
25 BEIS UKAEA 09/04/2018 Professional services Support Services Ridge And Partners Lip 5031998 £5,275.00
26 BEIS UKAEA 09/04/2018 Logistics and Shipping Fusion Sundry supplier 5031999 £100.00
27 Bels UKAEA 09/04/2018 Engineering Goods Fusion Sundry supplier 5031999 £2,430.00
28 BEIS UKAEA 09/04/2018 Engineering Goods Other RS Components Ltd 5032000  £19.38
29 BEIS UKAEA 09/04/2018 Engineering Goods Fusion SMC Pneumatics UK Ltd s032001  £4371
30 BEIS UKAEA 09/04/2018 Engineering Goods Other storage Solution Ltd 5032002 £309.96
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32 BEIS UKAEA 09/04/2018 Engineering Goods Fusion Durbin Metal Industries Ltd 5032006 £76.00
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34 BEIS UKAEA 09/04/2018 Engineering Goods Fusion RS Components Ltd 032008 £35.73
35 BEIS UKAEA 09/04/2018 Logistics and Shipping Fusion Astles Control Systems 5032009 £18.00
36 BEIS UKAEA 09/04/2018 Engineering Goods Fusion Astles Control Systems 5032009 £53.00
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1 |Department Entity Pay Date  Product Family Expense Area  Supplier Name Transaction Number et Amount
2 [seis UKAEA 06/04/2018 Engineering Goods Other Vacuum Furnace Engineering Ltd 5011891 -£28,160.00
3 [BeIs UKAEA 06/04/2018 Engineering Goods Other Vacuum Furnace Engineering Ltd 014785 £1560.00
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21 peIs UKAEA. 25/04/2018 Travel Fusion p-Card Supplier so0302 65998
22 pEIs UKAEA. 25/04/2018 Travel Other p-Card Supplier o213 £785.47
23 pEIs UKAEA 25/04/2018 Travel Fusion p-Card Supplier soaisas 66122
24 8EIS UKAEA 25/04/2018 Office Solutions Other p-Card Supplier so21573 €74.00
25 BEIS UKAEA. 25/04/2018 Travel Fusion p-Card Supplier so21670 65540
26 BEIS UKAEA 25/04/2018 Engineering Goods Fusion p-Card Supplier so2670  €782.40
27 8EIS UKAEA. 25/04/2018 Travel Fusion p-Card Supplier so21670 99161
2 BEIS UKAEA. 25/04/2018 Travel Fusion p-Card Supplier so21s35  £813.00
29 BEIS UKAEA 25/04/2018 Engineering Goods Fusion p-Card Supplier so21s35 87845
30 BEIS UKAEA 25/04/2018 Office Solutions Support Services P-Card Supplier soussa €747.60
31BEIS UKAEA 25/04/2018 Construction Fusion p-Card Supplier so21sel  £795.50
32 8EIS UKAEA 25/04/2018 Construction Fusion p-Card Supplier so21s61  £1,299.57
338EIS UKAEA 25/04/2018 Engineering Goods Fusion p-Card Supplier so22023 52199
34|BEIS UKAEA 25/04/2018 Travel Other p-Card Supplier so2140  £800.00
35 BEIS UKAEA 25/04/2018 Engineering Goods Other p-Card Supplier s £845.00
36 BEIS UKAEA. 25/04/2018 Travel Other p-Card Supplier ss321  £714.00
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1 [pepartment entity paypate  productramily ExpenseArea  SupplierName TransactionNumber NetAmount
2 [BEls UKAEA 09/05/2018 Facilities property H.5. Jackson & Son (Fencing) Ltd. 5032981 £55,107.33
3 [BeIs UKAEA 09/05/2018 Engineering Goods Fusion Cablewise 03058 £945.45
4 [peis UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO_ Fusion Rullion Engineering Ltd 5034059 £5,854.90
5 Jeeis UKAEA 09/05/2018 Engineering Goods Fusion Swagelok London 503060 £50.92
6 [BeIs UKAEA 09/05/2018 Logistics and Shipping Fusion Swagelok London 503060 £9.80
7 [peis UKAEA 09/05/2018 Engineering Goods Fusion MLt o062 £41213
8 [BeIs UKAEA 09/05/2018 Logistics and Shipping Fusion RS Components Ltd so3064  £1676
9 [BeIs UKAEA 09/05/2018 Engineering Goods Fusion RS Components Ltd soa06s  £37.09
108els UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO_Fusion Rullion Engineering Ltd 03065 18335
11 feis UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO_ Fusion Rullion Engineering Ltd 5034066 £1,058.25
12 [gEls UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO_Property Rullion Engineering Ltd 030067 £1,847.22
13 JpEls UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO  Support services Rullion Engineering Ltd o068 £392.59
14 [gEls UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO  Support services Rullion Engineering Ltd 03068 £2,018.01
15 [BEls UKAEA 09/05/2018 Engineering Goods Fusion Carpenter and Paterson 503070 £527.10
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18 [8Els UKAEA 09/05/2018 Engineering Goods Other MK Technical Services Ltd. 5034073 £2,867.50
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21 peIs UKAEA 09/05/2018 Logistics and Shipping Other Oxford Bolts & Bearings 03075 £8.50
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2 BEIS UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO  Other Rullion Engineering Ltd 503081 £1,762.63
29 BEIS UKAEA 09/05/2018 Hired Agency Staff - Rullion CMF/PO_ Fusion Rullion Engineering Ltd 03082 £1,528.43
30 BEIS UKAEA 09/05/2018 Engineering Goods Fusion Edmundson Electricals Ltd s03083  £262.34
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