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Introduction
I have been asked to produce a database system for a tool renting company called “Herbert and Howells”. The primary requirements of the system are to be able to order tools, store customers payment information, reserve tools, charge a late fee and be able to stop people who have damaged tools through improper use from rehiring tools again. My aim is to provide a database that can preform these functions, the back end of the database will be produced with SQL manager and the front end will be based in Microsoft Access. 
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Normalisation is a process used in database design to eliminate redundant data and ensure all the data being stored is stored logically. Normalization has rules that are used to divide larger tables into smaller ones and link them using relationships. Typically, there is 3NF – Normal forms. Each normal form applies additional rules on the last to divide the originally large table down into smaller more usable chunks.
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This is my first normal form. Here I have split off Customer details into a separate field to store repeated data under the CustNo reference. 
[image: ]
[bookmark: _Toc72420804]2NF
Here I have split tool ID away into a separate field to store data relating to tools that will otherwise be repeated, these tools are stored in a ToolID for each item of equipment. 
[image: ]
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Here I have split off the Reservation and Damaged fields which are less accessed fields of data that is dependent on other fields being used. This is my third and final normal form. 
[image: ]
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	Table
	Column
	DataType
	References
	Not Null

	Reservation
	CustNo
	Varchar(8)
	Customer
	Yes

	Reservation
	ToolID
	Varchar(8)
	Tool
	Yes

	Reservation
	ReservationStart
	Date
	
	

	Reservation
	ResevationEnd
	Date
	
	

	Customer
	CustNo
	varchar(8)
	
	Yes

	Customer
	CustForename
	varchar(60)
	
	Yes

	Customer
	CustSurname
	Varchar(60)
	
	Yes

	Customer
	CustAddress
	Varchar(60)
	
	Yes

	Customer
	CustPayment
	Varchar(60)
	
	Yes

	Customer
	CustEmail
	Varchar(100)
	
	Yes

	Customer
	CustPhoneNumber
	Varchar(11)
	
	

	Hire
	HireID
	Varchar(8)
	
	Yes

	Hire
	CustNo
	Varchar(8)
	Customer
	Yes

	Hire
	ToolID
	Varchar(8)
	Tool
	Yes

	Hire
	DamagedState
	Varchar(8)
	Damaged
	Yes

	Hire
	CostPerDay
	Decimal(4)
	
	Yes

	Hire
	HireStart
	Date
	
	Yes

	Hire
	HireReturn
	Date
	
	Yes

	Hire
	Late
	Tinyint,
	
	Yes

	Hire
	DaysLate
	int
	
	

	Hire
	Fine
	Decimal(10)
	
	

	Hire
	FineIncrease
	Decimal(10)
	
	

	Tool
	ToolID
	Varchar(8)
	
	Yes

	Tool
	ToolType
	Varchar(60)
	
	Yes

	Tool
	ToolMake
	Varchar(60)
	
	Yes

	Tool
	ToolModel
	Varchar(60)
	
	Yes

	Tool
	CostOfPurchase
	Decimal(10)
	
	Yes

	Damaged
	DamagedState
	tinyint
	
	Yes

	Damaged
	DamageCharge
	Decimal(4)
	
	

	Damaged
	RehireAllowed
	Tinyint
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Here is my data dictionary. A data dictionary is a system of declaring what each table and column will function like. Here I declare the Datatype, references and Null. These are created to gain a better understanding of your requirements before starting to produce tables in SQL as it can be tricky to go back and make edits to the datatypes and references. It allows you to plan out the utility of your table and understand better how it all links together. 
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Here is an entity relationship diagram. The entity relationship diagram also known as ERD is a structural diagram for database design. It visualises the entities in a database, and the relationship between these entities. This is the diagram used to produce the database for Herbert and Howells tools. 
[image: ]
As you can see the primary field is hire, and all other fields work to support that, this field is used for customers to place orders and that then pulls information. This is the final stage before beginning to produce a table, or at least the final stage in each revised iteration of table creation. The previous systems can be repeated over if the results are not likely to achieve the desired outcome and this planning phase is much more cost effective time wise especially for businesses to ensure it is all correct instead of spending more significant portions of time putting into place a flawed database. 
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SQL Stands for structured query language. A query language is a programming language that is designed to allow retrieving of information from some databases, this is the function of SQL. 
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Here I have created the hire table, this is the primary table in my database that all other tables feed information to and from. Here I store the hire start and return date, any information about late returns and calculate the charges based off of the fine increase and days late when entered. I could also stand to use another calculation to input this information automatically from checking the hire return date and the current date to evaluate if the return is late. This is some room for future improvement. 
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Here I have created the customer table, this allows me to store all of the data relating to my customer including payment information and address details.
[image: ]
This is where I have created the tool table, the tool table allows me to check what tools are being used by each order.  It also allows me to set all tools a ID, type, make and model. Thus if someone requested a “Shovel” I would be able to check all the shovels to see if any are still in stock and then link that to my customers order. 
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Here I have created a reservation table, this then allows customers to reserve tools for future dates. 
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Here I have created the damaged table allowing us to stop customers from rehiring tools. 
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Here I am showing how you input data in SQL, this can be straight forward and allow you to establish a large database rather quickly and directly. This functionality works identically for all tables. 
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Here I am showing a query in SQL, basically checking and displaying all the information stored in the HerbertAndHowells Customer table. This is done in the SQL backend so the data is displayed in its most raw format for each entry. 
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Microsoft access is a database management system. Access is often used as a front end to accessing databases such as those created in SQL manager. This allows access to databases that is linier therefor allowing for less mistakes to be made, especially when working with larger databases and more complex structures. 
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Tables within access are almost identical to the table system in use from SQL. Access links to the SQL database I have previously created to populate the tables inside of its own software. This is done because the ease of use and access to this package is significantly greater than in SQL manager. 
Here is the customer table within access.
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Here is the hire table within access.
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Here is the tool table within access, as you can see it displays information very clearly. 
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Here is the damaged table within access.
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Here is the reservation table within access.
[image: ]
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Here I have created a menu-based system for accessing all the forms, the forms allow you to see and edit information in each table. There is also an option to print each from out.
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Here is the hire table as a form.
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Here is the customer table as a form.
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Here is the tool table as a form.
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Here is the Reservation table as a form.
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Here is the damaged table as a form. 
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Reports are generated much the same way as forms but allow a better overview of multiple data entries. They allow a clearer picture of entries and a much better format for printing off and storing data.
Here is the customer report.
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Here is the damaged report.
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Here is the reservation report.
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Here is the tool report.
[image: ]
Here is the hire report.
[image: ]
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Report Calculation
Here you can see an example of a calculation used during a report. This is useful for combining two fields to make an entry into a third field. This is made possible using reports in access and can be used for many different purposes. 
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Here I will provide basic documentation to explain how the database system works. 
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[image: ]
Here is a visual guide on how to add entries using SQL to the database. This can be used to insert entries into any one of the tables using queries and can be used for adding a very large amount of entries in quick succession. This is very useful for back end administrative purposes and to re-deploy backed up data if there was to be an issue with the database. 
[image: ]
Here is a representation of how to query and view an entire table in SQL. This can be very helpful when it comes to de-bugging a issue and understanding what values are present or not at the SQL level before tackling any issues potentially located with in access. This provides significant backend access and understanding of what is happening inside of the database.
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[image: ]
Here is the menu used to traverse Microsoft access. This menu will allow you to access both forms and reports and get back to the menu again. Inside of the forms menu you will be able to conduct data entry and editing for something like front desk users to input information into the system as well as review data that is inputted into the system for any reasons there maybe to do so. There is also a print functionality on each of the forms allowing users data to be printed off if it is prudent to do so though data protection would have to be closely consulted in this regard. 
[image: ]This is a representation of a form, inside of the form it is possible to edit any values. It is also possible at the end of the records to begin inserting new data for storage.
[image: ]
This is a representation of a report, this will allow large amounts of data to be searched through and for administrative users to store this information in a responsible way if it is required. 
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In conclusion I have created a basic although functional database system combined with SQL database management software as well as front line usability by front ending it through Access. There is room for improvement on the access functionality front, but the overall concept is solid and provides a good knowledge basis for any future projects I may undertake. 
Gareth James				Date Due: 24/05/21			Page 1 | 1
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Fluse HerbertAndHowells;

Blcreate Table Hire(
HireID varchar(s),
Custlio varchar(8),
ToolID varchar(s),
CostperDay decinal(4),
Hirestart Date,
HireReturn Date,
Damagedstate varchar(s),
Late TinyInt,

DaysLate int,

Fine decimal(10),
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Primary key (HireID),

Foreign Key (Custho) References Customer (Custho),
Foreign Key (ToolID) References Tool(ToolID),
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