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	Module Learning Outcomes 
(from module syllabus)

	
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Develop a systematic understanding of the concepts, architecture and technologies required to manage and process Big Data.
2. Critically evaluate the technologies and applications of Big Data.




	
TASK DESCRIPTION



NPTC Power is a fast growing, welsh based power company. We are the leading provider of reliable, flexible and low carbon power units to the UK electricity market.   With a portfolio of over 1GW of small-scale, local thermal power generation and battery storage units, we help keep the country’s electricity system running.
NPTC Power have a contract to supply 700 homes in the Neath Port Talbot area with electricity.  The current project consists of three Bio fuelled units each providing 1GW of electricity per hour.   Each home is fitted with smart meters that record power usage. Usage Data is calculated hourly and at the end of each day uploaded to the NPTC Power systems.    Power demand varies considerably throughout the day and throughout the week, and in different weather conditions. All these elements have an effects on power usage and in-turn demand.
As it stands, all three power units are working to full capacity, irrespective of day, hour or weather conditions.  As a consequence the power units often generate surplus power, incurring extra fuel costs and unnecessary were and tear on the units. In order to reduce costs the manager would like to analyse the data so that they can more accurately predict the days, times when power usage will be low, and therefore turn off some of the power units.  
There are three systems used by NPTC power: 
· Customer Database with customers address postcode, wards etc.
· Smart Meter Data: date address Id, 24 hourly data usage.  
· Weather Data: Daily average temperature, Precipitation.      
All three systems have very different data storage and data formats. As a result the Business analyst has requested that they develop a data warehouse to order to analyse the data and accurately predict times when units can be switched on and off.    
 Using this data you should do the following:
· Design and develop an appropriate data warehouse structure to store the data provided. 
· You should justify all of your design decisions. 
· Upload the data into your data warehouse, documenting the ETL process in a professional manner.
Design, develop and critically evaluate reports that can be run to retrieve and display the
Following data:
· Report: Power usage over time for each day of the week and by hour, highlighting peaks and troughs.
· Tabular Data Report
· Line graph
· Dashboard:  Power usage
· Ward, 
· District, 
· Postcode
· Report: The impact that weather has on power usage
· Rain
· Temperature 
The reports should be appropriately referenced and should include the appropriate tables of contents, tables of figures and tables of tables. Any figures should have titles and identification labels. The document should also be spellchecked and grammar-checked.
The report should be submitted via Turnitin.
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	4. Practical Application Skills
	60
	42

	An advanced application of a range of methods, materials, tools and techniques. The context of the application is well considered, and insightful. Can identify complex problems and propose excellent solutions. Innovation and creativity evident.
	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice
	10
	7

	Can communicate professionally confidently and consistently in a suitable format. Work is coherent, very fluent and is presented professionally. Demonstrates excellent  graduate employment skills and an appetite for further development
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Introduction.
The implementation and utilisation of data warehousing is rapidly increasing. A large contributor to the cause is the effect it has on speed and efficiency in comparison to alternative database infrastructures. [1] Essentially it is a system that can store information/data from a company’s operational databases along wit external sources. It differs from common operational databases as they store historical information which assists in the analysation of data over a specific time. 
This is all becoming increasingly important as it allows organisations to ensure consistency in area of data collection and formats. It also helps to make better business solutions with the analysis of the information. Lastly it implies a level of control o bottom line to the data allowing the evaluation of activities to asses successes [2].

Scenario Background.
NPTC Power is contracted to supply hoes within the Neath Port Talbot area. Currently they run at full capacity at all times to cope with the demand for power. This has become waste full as particular points in the day a large amount of the generated power is wasted. To counteract and adapt to the waste the company requires a data warehousing tool to perform calculations and analysis to allow for prediction and improvements in efficiency.
Requirements Analysis.
System Requirements.
Design and develop an appropriate data ware environment.
The ability to upload relevant data to undergo the ETL process.
Produce Reports on Queriers.
The creation of dashboard displaying the data visually in a variety of forms.
Data resources.
The following datasets were provided by NPTC and utilised.
Datasets.
Customer.accdb
Power Reading
WeatherReadingsRain.txt
WeatherReadingsTemp.txt
Within these files are a range of formats. These range from text, numbers and dates which can also differ formats between files. 
As the company previously kept multiple separate files to store the data and with multiple formats, the information will first be scrubbed and quickly checked to uncover any inconsistencies before the design is chosen. This is also an important part to any data analysis projects as sometimes it is much easier to prevent an error rather than correct.[5]

Design Approach.

The method taken will be a star schema. This is due to it meeting requirements with low complexity of data relationships and structures. It is suitable for data warehouse operations and is proficient in providing optimisation for processing queries.[3] An alternative schema such as the snowflake structure could be considered viable for this project. Unlike the star which demoralises data into one table the snowflake will at least normalise some of the dimensions. The star was chosen for its simplicity and lower number of joins required.


[image: ]

The structure shows the dimensions that are connected and the relationship of the fact table to the dimensions. By having the data set into dimensions, it allows the extraction of information without the need to search through redundant information which may be stored originally. The use of DateID was duplicated although each dimension that has the ID represents an alternative aspect to the others. By separating the tables with the same primary key, it is more efficient when preforming queries to single out the table of which the factual information you require. This is only viable when the primary key are referring to the same object [4]
Due to the environments chosen for development, the chosen language to structure the querying and build of the database will be SQL. This is because it is high speed, with an easy to understand language while providing good defined standards and the ability of multiple data views.[7]


Data Definitions.

	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

FactID  #

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
Address
Select * from Address
Select
	The address tables hold all Uk addresses. 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	Fact
	AutoNumber
	Integer
	#
	Primary Key
	Must be Unique
	P

	HourID
	Int
	8,0
	
	Foreign Key
	
	

	DateID
	Int
	8,0
	
	Foreign Key
	
	

	DayID
	Int
	8,0
	
	Foreign Key
	
	

	MonthID
	Int
	8,0
	
	Foreign Key
	
	

	YearID
	Int
	8,0
	
	Foreign Key
	
	

	StreetID
	Int
	8,0
	
	Foreign Key
	
	

	WardID
	Int
	8,0
	
	Foreign Key
	
	

	DistrictID
	Int
	8,0
	
	Foreign Key
	
	

	PostcodeID
	Int
	8,0
	
	Foreign Key
	
	

	FactReading
	Int
	8,4
	
	
	
	





	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

DateID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	
Access 
Date
Select * from Date
Select
	Date Dimension. 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	DateID
	Int
	
	
	PrimaryKey
	Must be Unique
	P

	Dates
	Date
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	







	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

MonthID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	
Access 
Months
Select * from Months
Select
	Date Dimension. 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	MonthID
	Int
	Int
	
	PrimaryKey
	Must be Unique
	P

	Months
	Text
	VarChar
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

YearsID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	
Access 
Years
Select * from Years
Select
	Date Dimension. 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	YearsID
	Number
	Int
	
	PrimaryKey
	Must be Unique
	P

	Years
	Date
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	






	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

DistrictIT

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
District
Select * from District
Select
	District Dimension 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	DimDistrict
	Int
	Int
	
	Primary Key
	Must be Unique
	P

	Districts
	Text
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

DateID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
Temp
Select * from Temp
Select
	Temperature Dimension 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	DateID
	Int
	Int
	
	PrimaryKey
	Must be Unique
	P

	Temp
	Int
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	










	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

DateID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
Rainfall
Select * from Rainfall
Select
	Rainfall Dimension 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	DateID
	Int
	Int
	
	PrimaryKey
	
	P

	Rain
	Int
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

StreeID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
Rainfall
Select * from Rainfall
Select
	Streets Dimension 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	StreetID
	Int
	Int
	
	PrimaryKey
	Must be Unique
	P

	Streets
	Int
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	











	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

DateID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
Wards
Select * from Ward
Select
	Ward Dimension 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	WardID
	Int
	Int
	
	PrimaryKey
	Must be Unique
	P

	Wards
	Int
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse

PostcodeID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
Postcode
Select * from Postcode
Select
	Postcode Dimension 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	PostcodeID
	Int
	Int
	
	PrimaryKey
	Must be Unique
	P

	Postcodes
	Int
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	










	Data Definition 

	Application Name
Data Source Name
Primary Key
	Data warehouse
Po
HoursID

	Connection
	Details
	Comments

	Database Location
Database Platform
Dataset
SQL
Access Method
	C:\Sales.mdb
Access 
Hours
Select * from Hours
Select
	Hours Dimension 

	File Name
	Type
	Size
	Format
	Description
	Validation
	Key

	HoursID
	Int
	Int
	
	PrimaryKey
	Must be Unique
	P

	Hours
	Int
	6,3
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




SQL Build.
 The environment chosen to build the warehouse is Microsoft access. This is due to the simplistic layout of tools and meeting all requirements needed.
Dimension Builds.
UML
All dimensions will follow the same pattern in creation. This being the transforming of data to comply with the formats set. This is possible by creating an ID for each group in which when data is imported it will become the primary identifier for that fact. Usually a trigger is needed to create the ID for each record but due to having an historical set of data this is not required as the amount of records is knows. In the event of the system being adapted this could be entitled simply by adding the trigger into the sql as follows.

Date Example. 
[image: ]
As you can see by the image the information is extracted from the primary source and transformed into the desired format for processing. For each dimension this will be repeated , with some data fields which are multiple will require more than one table of input. 



Date.
[image: ]
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With the warehouse structured for the input of data and the relationships between the tables and storage methods are linked the data was successfully uploaded.









Views.
To create queries many views of information were created to allow the ability to represent in a variation of manners and create dashboards. The visualisations’ and dashboard properties will be built using Oracle Apex, Access and Excel with the addition of PowerBI due to the transforming options and the ability to express data similar to a graphical interface system.
Below shows the sql written to create the views drawing the data from alternate dimensions and transforming it into the required analysis structure.
Date – Hour - Power
Date – Power – Hour,
CREATE OR REPLACE FORCE EDITIONABLE VIEW  "DATEPOWERHOUR" ("RDATE", "C01_00", "C02_00", "C03_00", "C04_00", "C05_00", "C06_00", "C07_00", "C08_00", "C09_00", "C10_00", "C11_00", "C12_00", "C13_00", "C14_00", "C15_00", "C16_00", "C17_00", "C18_00", "C19_00", "C20_00", "C21_00", "C22_00", "C23_00", "C00_00") AS 
  select DHOURS.RDATE as RDATE,
    DHOURS.C01_00 as C01_00,
    DHOURS.C02_00 as C02_00,
    DHOURS.C03_00 as C03_00,
    DHOURS.C04_00 as C04_00,
    DHOURS.C05_00 as C05_00,
    DHOURS.C06_00 as C06_00,
    DHOURS.C07_00 as C07_00,
    DHOURS.C08_00 as C08_00,
    DHOURS.C09_00 as C09_00,
    DHOURS.C10_00 as C10_00,
    DHOURS.C11_00 as C11_00,
    DHOURS.C12_00 as C12_00,
    DHOURS.C13_00 as C13_00,
    DHOURS.C14_00 as C14_00,
    DHOURS.C15_00 as C15_00,
    DHOURS.C16_00 as C16_00,
    DHOURS.C17_00 as C17_00,
    DHOURS.C18_00 as C18_00,
    DHOURS.C19_00 as C19_00,
    DHOURS.C20_00 as C20_00,
    DHOURS.C21_00 as C21_00,
    DHOURS.C22_00 as C22_00,
    DHOURS.C23_00 as C23_00,
    DHOURS.C00_00 as C00_00 
 from DHOURS DHOURS
/

Monthly Rainfall.
CREATE OR REPLACE FORCE EDITIONABLE VIEW  "MONTHLYRAINFALL" ("AVGTMP", "DATES", "RAIN") AS 
  select DTEMP.AVGTMP as AVGTMP,
    DDATES.DATES as DATES,
    DRAIN.RAIN as RAIN 
 from DTEMP DTEMP,
    DDATES DDATES,
    DRAIN DRAIN 
 where DRAIN.DATEID=DDATES.DATEID
    and DDATES.DATEID=DTEMP.DATEID
/




By having the views created it is now possible to query the data in a section of ways to provide the required information.
Another query performed was to analysis the differences in districts in power usage. This was drilled down to a specific date and clearly shows the information.

[image: ]
For the same date another analysis on the district was performed showing the average rainfall and temperature for the same week.
[image: ]
[image: ]
A quick Analysis quickly shows that the temp and rain are the same. This is down to the all districts being very close together. This also indicates that weather in general has little effect on the power readings. This is shown by the differences in power usage between the districts even thought they all fall under the same weather information.

Postcode – Month Analysis.
SQL 
[image: ]
[image: ]



Days Of Week Analysis.
SQL.
[image: ]
The resulting visualisation from this query produces a high amount of valuable information.

It is easy to deduce that Thursdays hit the highest peak far surpassing the other days. An elevation of power usage is comprehendible from the graph to start at round 07:00 until a rapid decline at 22:00. This indicates the common sleep pattern of the customers.





Streets Analysis.
The next analysis will look at the power consumption used by streets and will focus to identify the streets with the highest usage through the weekdays. A condition has been included to nullify data that has a fact reading of less than 15.
[image: ]
[image: ]
As seen by the graph, the data shows yet again that Thursday is the highest requirement for power. The large gap in power use between Auburn Street may be an indication of an abnormality or an error. This is further backed up in accordance with the other results all measuring between 1000-2000KWH.
PostCode Year Usage.
To try and identify the largest consumers by postcode was required, in which with refinement could be applied to a graphical map for enhanced visualisations.
[image: ]
[image: ]
This information was plotted onto a world map. The results are disappointing due to the data being given initially not being able to be found by the BING engine which powers this visual.
[image: ]



The next analysis focuses on the power usage of wards.
[image: ]
[image: ]
Immediately it is apparent that Sandfields as a whole requires much higher energy consumption. In comparison of this Baglan East and West are both very low values wit Baglan moors standing out requiring a much larger amount of power.

District Day Power

[image: ]
[image: ]
This information is valuable is can be represented well within a modelling graph.

[image: ]
The information shown closely follows the other types of analysis showing that the highest peak usage of power within the area is at Sandfields West on Thursday. From the previous analyses we know that the peak hour within a day is at 21:00 but dose start to climb rapidly from 17:00. This is a high indication of people finishing work and returning home while also showing the average time that people may lower power consumption due to going to sleep.

As a clear understanding on where and when the power consumption increases, it is now time to analysis the increase itself. This was performed on the weekend-based date.
[image: ]
The tabular format for this is as shown.
[image: ]
Laid out I the manner it is difficult to asses the levels and speed of increased need for consumption.

IN this view we can now see the highest increase of consumption happens on Saturday at 20:00. This is especially relevant in the districts of little Warrens, Sandfields East And West respectively.

Multidimensional Cube. OLAP.

To create an OLAP query, additional software was required. This being OLAP Statistics And Reporting For Access. This is to allow the ability to create an OLAP cube of data.[6]
The selection of data suitable for such a method is limited but was manageable to an extent producing the multidimensions of Years, Months, Weeks, Days, facts.
[image: ]

Both Years to Hours and FactMonthDay are relatable and required.
The results is as shown.
[image: ]
The hierarchy of the cube is shown in the tabs ranging from years down to measures. This snapshot of information holds the power reading values with four alternate dimensions being included ranging rom year down to hour.
This method of producing and analysing information is very beneficial as it displays data and the relationships in a very useful manner, whole grouped in the structure desired.
Further pushing the analysis more dimensions were added giving the perspectives of areas and locations.
[image: ]
With multiple dimensions added, a visual representation of this object of data would be helpful.
[image: ]
The visual represents the tabular data previously shown. Incorporating the information in a variety of dimensions, allowing for a vey high standard of analysis but also all required information is brought together in one readable and human friendly visual.

Conclusion.
The creation of the data warehouse was successful producing a large amount of analyses methods and in turn producing high standard visuals in which to work with. Alternate methods could have been implemented as discussed with schemas. PowerBi was particularly helpful in producing visuals from the data warehouse directly with the ability to also place on a map. 
In repetition there are areas in which I would follow an alternative method. This essential would be the creation of the warehouse. Although access has simplicity it is not designed nor posses any relevant features in which to work with a data warehouse structure such as a star or snowflake schema. These features are found on both Excel and PowerBi presenting an ELT tools and drill down abilities. The creation of an OLAP cube is not ideal when working with access once again to its rigidness and lack of tools and methods to create this are again found on both Excel and PowerBI. The use of the third-party software to work inline with other systems was very successful and produces high standards reports and visuals. Overall, I believe this system and the method it was implicated was successful in meeting the requirements set.
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KWH	Febuary	January	5057.4999999999982	4525	AvgTemp	Febuary	January	14.265105853051001	13.723000000000001	



Total Useage Day

Monday	4.1666666666666664E-2	8.3333333333333301E-2	0.125	0.16666666666666699	0.20833333333333301	0.25	0.29166666666666702	0.33333333333333298	0.375	0.41666666666666702	0.45833333333333298	0.5	0.54166666666666696	0.58333333333333304	0.625	0.66666666666666696	0.70833333333333304	0.75	0.79166666666666696	0.83333333333333304	0.875	0.91666666666666696	0.95833333333333304	1	6363.29000000002	6340.0899999999701	6321.0200000000204	6352.3499999999904	6337.4100000000099	6329.79	6329.85	12578.22	12667.91	25284.71	25492.09	38110.9200000001	37971.160000000003	37790.620000000003	38221.9	44211.67	44566.57	37797.700000000099	31841.78	63358.840000000098	25382.62	25254.080000000002	19014.009999999998	6327.58	Tuesday	4.1666666666666664E-2	8.3333333333333301E-2	0.125	0.16666666666666699	0.20833333333333301	0.25	0.29166666666666702	0.33333333333333298	0.375	0.41666666666666702	0.45833333333333298	0.5	0.54166666666666696	0.58333333333333304	0.625	0.66666666666666696	0.70833333333333304	0.75	0.79166666666666696	0.83333333333333304	0.875	0.91666666666666696	0.95833333333333304	1	6104.98	6155.7999999999902	6110.1	6122.89	6131.6499999999796	6100.57	18409.02	45924.72	46028.1899999999	27411.27	27527.909999999902	45983.290000000103	45910.780000000297	9155.1299999999901	9176.15	64047.470000000103	64308.34	55041.74	45847.53	73610.379999999903	27448.95	18404.47	9198.9499999999807	9149.6700000000292	Wednesday	4.1666666666666664E-2	8.3333333333333301E-2	0.125	0.16666666666666699	0.20833333333333301	0.25	0.29166666666666702	0.33333333333333298	0.375	0.41666666666666702	0.45833333333333298	0.5	0.54166666666666696	0.58333333333333304	0.625	0.66666666666666696	0.70833333333333304	0.75	0.79166666666666696	0.83333333333333304	0.875	0.91666666666666696	0.95833333333333304	1	5948.2800000000097	5956.6599999999899	5967.28999999999	5956.0199999999904	5975.25	5965.5499999999902	11950.16	29787.959999999901	29998.43	17946.87	17896.569999999901	29742.29	29776.52	5977.14	5952.1	41801.319999999898	41762.29	35845.489999999903	29744.910000000102	47689.32	17888.11	11963.31	5939.0699999999897	5984.4	Thursday	4.1666666666666664E-2	8.3333333333333301E-2	0.125	0.16666666666666699	0.20833333333333301	0.25	0.29166666666666702	0.33333333333333298	0.375	0.41666666666666702	0.45833333333333298	0.5	0.54166666666666696	0.58333333333333304	0.625	0.66666666666666696	0.70833333333333304	0.75	0.79166666666666696	0.83333333333333304	0.875	0.91666666666666696	0.95833333333333304	1	9300.3700000000008	9265.0200000000295	9306.2199999999993	9299.3500000000095	9282.7300000000305	9259.33	18581.960000000101	46254.65	46480.459999999897	27949.050000000101	27689.999999999902	46395.9900000001	46400.75	9274.5900000000092	9285.93	111657.17	112276.43	95473.160000000207	80279.6500000003	128216.64	47880.12	31959.26	7053.8199999999797	7072.9700000000103	Friday	4.1666666666666664E-2	8.3333333333333301E-2	0.125	0.16666666666666699	0.20833333333333301	0.25	0.29166666666666702	0.33333333333333298	0.375	0.41666666666666702	0.45833333333333298	0.5	0.54166666666666696	0.58333333333333304	0.625	0.66666666666666696	0.70833333333333304	0.75	0.79166666666666696	0.83333333333333304	0.875	0.91666666666666696	0.95833333333333304	1	7431.2200000000103	7446.21000000001	7407.6200000000199	7439.72	7433.2800000000198	7445.89	14761.63	37246.1499999999	37048.139999999898	22265.42	22294.3299999999	37097.1899999999	37408.519999999997	7438.5699999999697	7456.5099999999902	51964.9200000001	52154.290000000103	44628.090000000098	37154.7400000001	59161.520000000099	22181.37	14870.47	7422.4300000000103	7430.59	Saturday	4.1666666666666664E-2	8.3333333333333301E-2	0.125	0.16666666666666699	0.20833333333333301	0.25	0.29166666666666702	0.33333333333333298	0.375	0.41666666666666702	0.45833333333333298	0.5	0.54166666666666696	0.58333333333333304	0.625	0.66666666666666696	0.70833333333333304	0.75	0.79166666666666696	0.83333333333333304	0.875	0.91666666666666696	0.95833333333333304	1	6121.46000000001	6110.4399999999896	6079.9100000000099	6140.49	6104.74999999999	6095.24	12289.23	30414.01	30559.229999999901	18295.55	18324.189999999999	30707.339999999898	30522.51	6105.9	6116.8399999999901	42905.46	42649.1700000001	42994.11	36461.370000000003	73606.440000000293	30630.44	24318.0799999999	12234.17	6111.08	Sunday	4.1666666666666664E-2	8.3333333333333301E-2	0.125	0.16666666666666699	0.20833333333333301	0.25	0.29166666666666702	0.33333333333333298	0.375	0.41666666666666702	0.45833333333333298	0.5	0.54166666666666696	0.58333333333333304	0.625	0.66666666666666696	0.70833333333333304	0.75	0.79166666666666696	0.83333333333333304	0.875	0.91666666666666696	0.95833333333333304	1	5968.2399999999898	5924.13	5974.78	5964.6799999999903	5955.93	5986.8199999999897	5972.29	11949.37	11939.48	23783.54	23917.68	35864.81	35906.07	35968.28	35779.5	41638.57	41830.410000000098	35607.980000000003	29895.339999999898	59500.599999999802	29790.539999999801	23810.74	5971.4800000000096	5925.08	




Weekend Ward Power Increase.

17:00	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Saturday	Sunday	5959.1199999999972	2999.0099999999989	6581.3799999999974	3600.7800000000007	5911.6400000000049	8507.529999999997	8270.9500000000062	5119.12	2999.0099999999989	6081.38	3623.78	5611.64	8247.5300000000007	7270.9500000000098	18:00	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Saturday	Sunday	6180.5000000000045	3101.5099999999993	6681.7399999999989	3548.3599999999988	6133.13	8709.2800000000061	8639.59	5074.8799999999983	2542.7600000000002	5673.109999999996	3048.7900000000009	5090.6299999999947	7132.4699999999957	7045.3400000000038	19:00	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Saturday	Sunday	5119.9400000000032	2590.5300000000016	5641.4200000000055	3114.070000000002	5250.9699999999984	7352.049999999992	7392.3900000000049	4261.4700000000039	2128.0499999999993	4707.2900000000009	2562.12	4305.7000000000007	6048.2899999999927	5882.4199999999983	20:00	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Saturday	Sunday	10637.539999999995	5280.9400000000005	11285.760000000009	6268.0599999999977	10457.540000000001	14922.239999999996	14754.35999999999	8495.9400000000078	4209.4800000000023	9159.2600000000039	5138.4800000000014	8446.5399999999991	12053.720000000007	11997.18	21:00	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Aberavon	Baglan East	Baglan Moors	Baglan West	Little Warrens	Sandfields East	Sandfields West	Saturday	Sunday	4402.13	2116.96	4751.41	2594.8100000000027	4399.2399999999952	6249.9499999999989	6115.9400000000014	4288.5800000000045	2118.81	4590.2500000000045	2542.5199999999995	4299.6100000000015	5986.3500000000013	5964.4200000000019	



image2.png
S NeTC

GROUP




image3.png
Prifysgol Cymru
% N Y Drindod Dewi Sant

& University of Wales
Trinity Saint David

»




image4.png




image5.png




image6.png
CREATE TABLE _"DDATES"
« "DATEID" MUMEER(S,0),
"DATES" DATE,
CONSTRAINT "DDATES_PK" PRIMARY KEY ("DATEID")
USING INDEX _FNARIE

)

Days

CREATE TABLE "DDAYS
« ‘DAYSID" MUMEFA(S,0),
DAYS" CHAR(S),
CONSTRAINT "DDAYS_PK" PRIMARY KEY ("DAYSID")
USING INDEX _FNARIE

)

CREATE TABLE _"DDISTRICT"
« DISTRICTID" MIMEFA(S,0),

DISTRICTS" VARCHAR2(255),

CONSTRAINT "DDISTRICT_PK" PRIMARY KEY ("DISTRICTID")

USING INDEX _FNARIE

)





image7.png
CREATE aBLE—~DrouRs™
ID' MIMBER GENERATED ALWAYS AS TDENTITY MIWALUE 1 WACVALUE

0995999929999999999999959995. TNCRENENT BY 1 START WITH 1 CACHE 20 NOORDER MOCYELE NOKEEP.

oscate nor s ewsLe,
“AODRESSID® WNBER,
“ROATE® DATE,
“con oo iR,
“co2 00" MR,
“coa oe" R,
“Caoe" MR,
“cos oe" R,
“cas_oe" R,
“Co7 60" MR,
“coa_oe" R,
“ca oe" MR,
*C10 00" R,
*c110e" R,
*C12 00" MR,
*c13 00" R,
“Claoe" MR,
*c1s oe" R,
*C16 00" R,
*Ci7 60" MR,
15 oo wees,
*c19 00" R,
*Ca0 00" MR,
*C1 00" R,
*Ci2 00" MR,
*C23 00" R,
“Cao_pe" R
PRIAARY KEY.("10")

usiG Doee_ewsie
)

CREATE TABLE—OWONTHS ™
€ oD uases,0),
*MONTHS® VARCHAR2(3553,
CONSTRAINT "DHONTHS_PK" PRIMARY KEY (*HONTHID®)
usiG Doex_swsie
)

Postcode

(CREATE 1ABLE—DposTcoDE
C "posTcooeTD" mumen(s, o),
*POSTCOOES ™ VARCHAR2(355),
CONSTRAINT "DPOSTCODE_PK" PRIMARY KEY.("POSTCODEID")
usiG Doee sasLe
)





image8.png
CREATE. ZABLE—=DRATN

¢ o
“RATN" b

CONSTRAINT "DRAIN_PK" PRIMARY KEY ("DATEID")
s osi o

ChaTe L e
“STREETID" Musa(s, o),
*STREETS” VARCHARR (355),
CONSTRAINT "DSTREET_PK* PRIMARY KEY (*STREETID")

s oas—o

S
o wesais,0),
“AVGTHP" bBERLE)3)
CONSTRATIT OTE. P PRIMRY KEY (DATEID")

v s e

e oty
ARDID" MBER(8,0),
“MARDS" VARCHAR(355),
CONSTRAINT "DAARD_PK® PRIMARY KEY ("WARDID®)
usiG Doex_swsie

)

Years

CREATE ZABLE—=DVEARS"
(" YERRSID” MseR(a, @),
“YEARS" MMBERLA,0)
CONSTRAINT "DVEARS_PK" PRIMARY KEY (*VEARSI
UG Dioex- s

)





image9.png
CREATE ABLE—FATS™
(" “ID" MINGER GENERATED ALWAYS AS TDENTITY MINVALUE 1 WAXVALUE
0995999929999999999995939995. TNCRENENT BY 1 START WITH 1 CACHE 20 OORDER_MOCVCLE NOKEEP.
oscae ot Lt enaste,
“FACTID" MUMGER,
“HOURID" MBER,
“DATEID" MBER,
“DAVID® NLMBER,
“HONTHID NMBER,
“VEARID" WUkBER,
“STREETID® iz,
“KARDID" WUMBER,
“DISTRICTID® NaER,
“POSTCODEID" MMBER,
“FACTREADING" MUMGER,
PRIMIRY KEY ("10")
usiG Doee_ewsie
3

/
AuteR sLe_=rars~ aoo roREzeN KEY ('DATEID")
REGEBENCES _"ODATES" ("DATEID") ENABLE

/
futen msLe_ears~ aoo roRexaN Kev ('oaviD)
RESEBENCES_"0DAYS" ("DAYSID®) EMABLE

/
luten TsLe_ears~ aoo FoREraN kev (‘DISTRICTIDY)
RESEBENCES_"ODISTRICT- (“DISTRICTID') ENISLE

/
uten msLe_sears~ aoo roreran ke (wonmhoe)

BESERENCES. "OMONTHS" ("MONTHID®) ENABLE.
/

uten TsLe_ears~ aoo roRexaN kev (*posTconern®)
‘REGEBENCES "0POSTCODE™ ("POSTCODEID") ENABLE

/

uten msLe_=rars~ aoo roRezen KeY ('DATEID™)
RESEBENCES "ORAIN" ("DATEID") ENABLE

/
futeR TasLe_ears~ aDo FoREIGN ke ('sTREETID")
RESEBENCES_"OSTREET" ("STREETID") ENABLE

/
futeR sLe_=rars~ aoo roRExeN KeY ('DATEID™)
RESEBENCES_"OTENP" ("DATEID") ENABLE

/

futeR sLe At~ aoo roREzeN KEY ("waRoID™)
RESEBENCES_"OWARD" ("WARDID") ENABLE

/

uten sLe_=rars~ aoo roREreN KeY (vesRID™)
RESEBENCES_"OVEARS" (“VEARSID") ENIBLE

[,




image10.png
240
235
220
225
220
215
210
205
200
195

Power Reading Kwh
07/01/2019

New Village

Baglan

sandfields

Abemvon





image11.png
SELECT DimDistrict.Districts,
DimRain.Rain, DimTemp.AvgTmp
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HAVING (((DimDays.Days)="Monday"));

SELECT DimDays.Days, Fact.HourID, Sum(Fact.FactReading) AS SumOfFactReading
FROM DimDays INNER JOIN Fact ON DimDays.DaysID = Fact.DayID

GROUP BY DimDays.Days, Fact.HourID

HAVING (((DimDays.Days)="Tuesday"));
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GROUP BY DimDays.Days, Fact.HourID

HAVING (((DimDays.Days)="Sunday"));
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SELECT DimDays.Days, DimStreets.Streets, Fact.FactReading
FROM DimDays INNER JOIN (DimStreets INNER JOIN Fact ON
DimStreets.StreetID = Fact.StreetID) ON DimDays.DaysID =
Fact.DayID

GROUP BY DimDays.Days, DimStreets.Streets,
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HAVING (((DimDays.Days)="Monday") AND
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ELECT DimWard.Wards, Sum(Fact FactReading) AS SumOfFactReadin
[FROM DimWward INNER JOIN (Dimi le INNER JOIN (DimDays INNER JOIN Fact ON DimD:
ION DimPostcode PostcadelD = FactPostcodeiD) ON DimWard.WardiD = FactWard
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SELECT DimWard.Wards, DimDays.Days, Sum(Fact.FactReading)
AS SumOfFactReading

FROM DimTemp INNER JOIN (DimWard INNER JOIN (DimPostcode
INNER JOIN (DimDays INNER JOIN Fact

ON DimDays.DaysID = Fact.DayID) ON DimPostcode.PostcodeID =
Fact.PostcodeID) ON DimWard.WardID = Fact.WardID) ON
DimTemp.DateID = Fact.DateID

GROUP BY DimWard.Wards, DimDays.Days

HAVING (((DimDays.Days)="Monday")) ("Monday"-"Friday")
ORDER BY DimWard.Wards;
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ISELECT DimWard.Wards, DimDays.Days, Sum(Fact FactReading) AS SumOffactReading, Fact.HourlD

[FROM DimWward INNER JOIN (DimTemp INNER JOIN (DimPostcode INNER JOIN (DimDays INNER JOIN Fact

{ON DimDays DaysID = Fact.DayiD) ON DimPostcode PostcodelD = FactPostcodelD) ON DimTemp.DatelD = Fact.DatelD) ON DimWardWardiD = FactWardiD.
|GROUP BY DimWard.Wards, DimDays.Days, Fact HourlD

[HAVING (((DimDays.Days)="Sunday") AND ((FactHourID)=17)) OR ((Fact HouriD)=18)) OR (((Fact HourID)=18)) OR (((FactHourID)=20)) OR (((FactHourD)=21))
|ORDER BY DimWard Wards;
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