


[bookmark: _Hlk72694364] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Richard Stephens 
 
Student Number: STE19853654 
Introduction to Web and Database Concepts 
Database Design : The Tool Hire Company 
Module Code:  ACCA4018 
 
 
23rd May 2021 
 


Contents 
 
  Name 	                                     Page Number 
	Header Page 
	1 

	Contents Page 
	2 

	Introduction 
	3 

	Background 
	3 

	 Section 1 – Normalisation Process
	4 

	                   1.2 Entity Relationship Diagram 
	9 

	                   1.3 Data Tables 
	10 

	Section 2:   SQL 
	11 

	                    2.1 Table Creation
	12 

	                    2.2 Foreign Key Insertion
	14

	                    2.3 Data Insertion
	17

	                    2.4 SQL Query Examples
	21

	Section 3 – Microsoft Access Database
	24

	                    3.1 Access Form Design
	26

	                    3.2 Final Form Design
	30

	                    3.3 Database User Guide
	33

	Section4 – Future Expansion Plans
	38

	Section 4: Conclusion
	40

	Section 6 Bibliography
	41

	Appendix 1
	43

	Appendix 2
	45


[bookmark: _Hlk70324137]Introduction
[bookmark: _Hlk72735227]For this report, I have approached this project by following the standard database design process using normalisation through three key stages. Section 1 will illustrate this process and show the ERD diagrams to allow the client to view and understand how the finalised product has been achieved. Section 2 will be a brief overview of the database and how the forms are used and updated via a front-end system with the SQL kept for their system administrator to use only due to possible user inexperience and the potential damage an average user could cause.


Background
[bookmark: _Hlk72735232]Herbert and Howells are a tools specialist in the South Wales Area who have three main branches within the Swansea, Neath, and Port Talbot areas. They have been a successful retailer of power tools and machinery, mainly supplying businesses and small items to the public.
	
To grow and expand their business, they have set up a trading division called Tools 2 Go (Herbert and Howells T/A Tools 2 Go) to trial the higher purchase of equipment within their company to clients in the South Wales area. The client has requested that I set up a database to manage their inventory and set up orders for their clients. Tools 2 Go will eventually allow reservations and bookings via a website should their trial period prove profitable and successful. Ultimately Herbert and Howells will be looking to expand their network of shops throughout the Wales region, and eventually, the UK should the demand prove to be evident. They hope that the expansion will be on par with another successful UK Machinery hire company known as Machine Mart [1].
















Section 1 – Normalisation Process


[bookmark: _Hlk72735238]As part of the process, it is necessary to reduce the amount of data and possible fields down to a more manageable state. As per Edgar Codd's relationship database model, which was first published in 1970[2].  

Codd proposed that data be stored and managed in cross-referenced tables allowing the information to be shown in different forms. In 1973 [3], IBM started to use the relational model proposed by Codd, although Codd did not have any direct involvement [4]. The relationship model was more widely used in the 1980s and continues to be in use until today.

This will be done using the normalisation process, which takes data, removes duplicates, and assigns primary and foreign keys to create a relational database. This is done in various stages known as "normal Forms". For this design specification, I have normalised the data to 4 normal forms, which in turn has created 5 tables that will be used in SQL.

For the starting point, we have the Zero Normal Form, or Raw data, as per below. In this form, it is not usable and will need to be organised or "normalised" into a more understandable and usable form ready for allocation into the tables in SQL.

	Zero Normal Form Data (Raw)
 
	 
	 
	 

	CustID
	FirstName
	Surname
	HouseNo.
	StreetName
	TownCity

	PostCode
	CustEmail
	TelNo
	ItemID
	ItemType
	Condition

	Stock
	OrderID
	OrderDate
	CustID
	ItemID
	Duration

	ReturnDate
	OverDue
	HourPrice
	OverduePrice
	PaymentType
	ReturnDate

	OverDue
	BookingDate
	 Duration
	 AssistantID
	StoreID
	StoreName

	StoreStreetNo.
	StoreTownCity
	StorePostCode
	StoreTelNo.
	StoreEmail
	Stock

	Price
	AssistantID
	AssistantFirstName
	AssistantSurName
	AssistantRole
	HourPrice

	ItemType.
	ItemID
	ItemName
	 Condition
	 Price
TotalCost
	 

	Overdue Days
	OverDueAmount
	ContinueHire
	
	
	








[bookmark: _Hlk72735244]For the first normal form, Customer has been separated into its own table, whereas all the remaining fields are under store. This has been decided as item, order, and assistant are all logically part of the store or branch.
KEYS=CustID, OrderID.
	First Normal Form Data
	 
	 
	 
	 

	CustID
	FirstName
	Surname
	HouseNo
	Street
	TownCity

	PostCode
	Email
	Mobile.
	 
	 
	 

	
	
	
	
	
	

	StoreID
	StoreName
	StoreStreetNo.
	StoreTownCity
	StorePostCode
	StoreTelNo.

	StoreEmail
	Stock
	HourPrice
	AssistantID
	AssistantFirstName
	AssistantSurName

	AssistantRole
	HourPrice
	ItemID
	ItemName
	ItemType
	Stock

	Condition
	OrderID
	OrderDate
	CustID
	ItemID
	ReturnDate

	Duration
	OverDue
	HourPrice
	OverduePrice
	PaymentType
	OverDue

	ReturnDate
	BookingDate
	 Duration
	 AssistantID
	 TotalCost
Price
	 

	Overdue Days
	OverDueAmount
	ContinueHire
	
	
	



[image: Shape

Description automatically generated]
















[bookmark: _Hlk72735252]







For the second normal form I have organised the data into 3 separate tables, which are Customer, Order and Store. Customer will remain as its own table as it only relates to the customer or the key "CustID". Order and item remain together in the order table as Order and item are both part of the Order table. However, both store and assistant feature in the 3rd table as they are related due to employees working within each store or branch.
KEYS = CustID, OrderID, StoreID.

	Second Normal Form Data
	 
	 
	 

	CustID
	FirstName
	Surname
	HouseNo.
	StreetName
	TownCity

	PostCode
	Mobile
	CustEmail.
	 ContinueHire
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	OrderID
	PaymentType
	OrderDate
	CustID
	ItemID
	BookingDate

	Duration
	ReturnDate
	Overdue
	AssistantID
	StoreID
	ItemName

	ItemType
	Condition
	Stock
	HourPrice
	 
Price
	 TotalCost


	OverduePrice
	Overdue Days
	OverDueAmount
	
	
	

	
	
	
	
	
	

	StoreID
	StoreName
	StoreStreetNo.
	StoreTownCity
	StorePostCode
	StoreTelNo.

	StoreEmail
	Stock
	AssistantID
	AssistantFirstName
	AssistantSurname
	AssistantRole.




[image: A picture containing chart
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[bookmark: _Hlk72735258]




For the third normal form, Customer remains in its own table; however, Order has now been placed into its own table separated from Item. Item and order maintain a relationship, and item and store share a many to many relationships as they each have fields in common.
KEYS = CustID, OrderID, ItemID, StoreID.

	Third Normal Form Data
	 
	 
	 
	 

	CustID
	FirstName
	Surname
	HouseNo.
	StreetName
	TownCity

	PostCode
	CustEmail
	MobileNo
	 ContinueHire
	 
	 

	
	
	
	
	
	

	ItemID
	StoreID
	ItemName
	ItemType
	Condition
	Stock

	HourPrice
	OverduePrice
	 
	 
	 
	 

	
	
	
	
	
	

	OrderID
	PaymentType
	OrderDate
	CustID
	ItemID
	Duration

	ReturnDate
	OverDue
	BookingDate
	AssistantID
	StoreID.

	 OverDueAmount

	OverduePrice
	Overdue Days
	TotalCost

	Price
	
	

	StoreID
	 StoreName
	 StoreNumber
	 TownCity
	 PostCode
	 TelNumber.

	 Email
	Stock
	AssistantID
	AssistantFirstName
	AssistantSurname
	AssistantRole.




[image: Diagram

Description automatically generated]








[bookmark: _Hlk72735265]


In the fourth normal form, which, for this design specification, is the final iteration. In this table, it remains the same as the third normal form, and Items and Store still share a many to many relationship; however, Assistant has now been separated into its own table. 
KEYS = CustID, OrderID, ItemID, StoreID, AssistantID.

	Fourth Normal Form Data
	 
	 
	 
	

	CustID
	FirstName
	Surname
	HouseNo.
	StreetName
	TownCity

	PostCode
	CustEmail
	MobileNo
	 ContinueHire?
	 
	 

	
	
	
	
	
	

	ItemID
	StoreID
	ItemName
	ItemType
	Condition
	Stock

	HourPrice
	OverduePrice
	 
	 
	 
	 

	
	
	
	
	
	

	OrderID
	PaymentType
	OrderDate
	CustID
	ItemID
	Duration

	ReturnDate
	OverDue
	BookingDate
	AssistantID
	StoreID.
	 

	TotalCost
	Price
	OverDueDays
	OverdueAmount
	
	

	StoreID
	 StoreName
	 StoreNumber
	 TownCity
	 PostCode
	 TelNumber.

	 Email
	Stock.
	 
	 
	 
	 

	
	
	
	
	
	

	AssistantID
	 AssistantFirstName
	 AssistantSurname
	 AssistantRole
	 
	 




[bookmark: _Hlk72735270]The above fourth normalised tables can now be created in SQL. Both store and Items share a relationship with each other and the order table whereas there is only one link between the customer tables and the assistant tables. The Assistant ID is used to specify which Assistant has processed the order on behalf of the customer, and this is the reason for the link. Whereas the Customer is linked to the Order via the CustID foreign key in the order table. 
[image: Diagram

Description automatically generated]
Section 1.2 – Entity Relationship Diagram

[bookmark: _Hlk72735276]As part of the process and to understand how the database will be structured, an Entity Relationship diagram is required. The ERD will allow the database designer to understand how the different entities in the database will be related to each other, thereby allowing an understanding of the database structure. ERD were first proposed by Dr Peter Chen and are now commonly used when databases are designed. 
Dr Peter Chen first developed the Entity Relational Diagram (ERD) in 1976 [5]. His work proposes that a diagram to represent different entities and their relationships to each other.  The Entity refers to a person, place, item, or thing, which is the first part of the diagram [6]. The second entity is the relationship [7] which can refer to the association between two entities, and the third part of the ERD is the cardinality [8], which refers to the number of instances that a relationship occurs between two entities within the data set.

Each entity in the table is given appropriate names and properties, such as whether the field will contain integers, variable character (varchar) or dates.  The ERD also allows the designer to set the Primary Key and Foreign key of each table as required, although a Primary Key is needed, but a Foreign is not depending on how the tables relate to each other. The ERD for this database is as per the table below:

[image: Chart, box and whisker chart

Description automatically generated]
[bookmark: _Hlk72735282]As shown above, Customer, Assistant and Item all have one to one cardinality with Order whilst Item and Store are also linked together.
Section 1.3 – Data Table

[bookmark: _Hlk72735287]As part of the ERD the below Data Table Also applies as it shows all the tables, key fields, and primary Keys as well as the primary or unique keys:
[image: Schematic

Description automatically generated with low confidence]




[bookmark: _Hlk72735294]This helps us understand further the relationships and how the tables will appear in our database, as well as defining our intended data types.

We also have a listing for all our Primary and Foreign keys, and it should be noted that a Foreign Key cannot be designated unless it links to the Primary Key in the related table. Each table should have a Primary Key for this purpose.










Section 2 – SQL

[bookmark: _Hlk72735301]As per the design brief, the database will be created in SQL and then linked to Access to allow front end usability for Tools 2 Go staff. The SQL back end will be maintained by the System Administrator to prevent possible data loss or corruption by inexperienced users.

Structure Query Language, or SQL, was first developed in the 1970s by IBM. Raymond Boyce and Donald Chamberlain [9] created SQL, which was known at the time as SEQUEL [10], was developed following the publication of Edgar Codd's paper "A Relational Model of Data for large Shared Data Banks" in 1970 [11]. Most companies now use SQL own in house databases, and it is distributed by Oracle under MySQL, although, for this project, I will be using Microsoft's SQL 2019[12].

The version of SQL in use for this project is as the below screenshot:

[image: Graphical user interface, text, application, email

Description automatically generated]


Section 2.1 – SQL Table Creation

[bookmark: _Hlk72735313]To create the tables, I have used the following code:
Customer Table
CREATE TABLE Customer
(CustID nvarchar (50),
FirstName varchar (20),
SurName varchar (20),
House varchar (20),
StreetName varchar (20),
TownCity varchar (20),
PostCode varchar (20),
CustEmail varchar (30),
TelNo varchar (20)
Continue Hire? Varchar (50),
)

Items Table
CREATE TABLE Items
(ItemsID varchar (50),
StoreID varchar (20),
ItemName varchar (50),
ItemType varchar (50),
Condition varchar (50),
Stock integer,
Price varchar (50),
LateRetFee varchar (10)
)

Store Table
CREATE TABLE Store
(StoreID varchar (20),
StoreName varchar (30),
StoreStreetNo varchar (20),
StreetName varchar (50),
StoreTownCity varchar (20),
StorePostCode varchar (10),
StoreTelNo varchar (20),
StoreEmail varchar (30),
ItemsID varchar (10),
Stock integer,
)














Order Table
CREATE TABLE OrderInv
(OrderID varchar (20),
PaymentType varchar (10),
OrderDate date,
CustID varchar (50),
ItemsID varchar (50),
Price varchar (50),
BookingDate date,
Duration int,
ReturnDate date,
OverDue varchar (3),
OverDueDays varchar (50),
OverDueAmount varchar (50),
AssistantID varchar (50),
StoreID varchar (20),
TotalCost varchar (50),
)

Assistant Table
CREATE TABLE Assistant
(AssistantID varchar (50),
AssistantFirstName varchar (20),
AssistantSurname varchar (20),
AssistantRole varchar (20),
)

[bookmark: _Hlk72735348]Once these tables have been created, I have ensured there is an Primary Key allocated to each using the following SQL Screen.
[image: Graphical user interface, text, application, table

Description automatically generated]

[bookmark: _Hlk72735353]For each of the tables I have selected the "ID" field using right click and selected the Primary key option. For brevity, I will only display the above for this report.



Section 2.2 – Foreign Key Insertion

Order Table
ALTER TABLE OrderInv
ADD CONSTRAINT fk_Cust
foreign key (CustID) references Customer (CustID)

The Customer table is now linked via CustID.

ALTER TABLE OrderInv
ADD CONSTRAINT fk_Items
foreign key (ItemsID) references Items (ItemsID)

The Item Table is now linked Via ItemID.
ALTER TABLE OrderInv
ADD CONSTRAINT fk_Assistant
foreign key (AssistantID) references Assistant (AssistantID)

The Assistant Table is now linked Via AssistantID.
ALTER TABLE OrderInv
ADD CONSTRAINT fk_Store
foreign key (StoreID) references Store (StoreID)

The Store Table is now linked Via StoreID.

Item Table
ALTER TABLE Items
ADD CONSTRAINT fk_Store1
foreign key (StoreID) references Store (StoreID) 

The Store Table is now linked Via StoreID.














[bookmark: _Hlk72735359]When we expand out the object explorer in SQL, we show the below, which displays each of the Primary and Foreign Keys for each table.
[image: A picture containing graphical user interface

Description automatically generated]

[bookmark: _Hlk72735365]Furthermore, we can also request that SQL displays a diagram of our database in an ERD format that appears to closely match our original design.

[image: Diagram

Description automatically generated]















Section 2.3 – Data Insertion

[bookmark: _Hlk72735370]The following is sample data that has been entered into SQL to populate the fields with some data to test. 

Store Data
Insert into Store Values ('T2GLON001','	Tools 2Go Swansea','1','			Phoenix Way','		Swansea	','		SA5 6JL','		0799889765','		Tools2GoSwansea01@email.com','		EBSTGLONS','5')	
Insert into Store Values ('T2GBIRM001','Tools 2Go Swansea','Unit 5','			Stray Way','		Swansea	','		SA4 2FJ','		0799889767','		Tools2GoSwansea02@email.com','		MTSTGBIRMS','1')	
Insert into Store Values ('T2GCARD001','Tools 2Go Port Talbot','97','			Steel Way','		Port Talbot','		SA12 2NG','		0799889769','		Tools2GoPort01@email.com','		MFSTGCARDS','7')	
Insert into Store Values ('T2GCARD002','Tools 2Go Port Talbot','2','			Marys Walk','		Port Talbot','		SA12 6GH','		0799889770','		Tools2GoPort02@email.com','		FMTMCARDM','8')	
Insert into Store Values ('T2GLIVE002','Tools 2Go Neath','Neath House','		Neath Avenue','		Neath','		SA11 6YH','		0799889772','		Tools2GoNeath01@email.com','		BNGTGLIVEG','0')	
Insert into Store Values ('T2GMANC001','Tools 2Go Neath','36','				Neath Street','		Neath','		SA11 2RG','		0799889773','		Tools2GoNeath02@email.com','		CSTSMANCS','7')

[bookmark: _Hlk72735374]
The data now looks like this in SQL.

[image: A screenshot of a computer

Description automatically generated with medium confidence]




Customer Data
[bookmark: _Hlk72735379]This is test data randomly generated to provide searchable data for tests purposes. Once the client is happy with the installation, the Systems Administrator can remove this data, and correct customer data can be entered when orders are taken.
Insert  into Customer Values ('JSC001','John','Smith','1','Phoenix Way','Swansea','SA5 6JL','Tools2GoSwansea01@email.com','0799889765','Y')
Insert  into Customer Values ('JJC002','Jon','	Jones','Unit 5','Stray Way','Swansea','SA4 2FJ','Tools2GoSwansea02@email.com','0799889767','N')
Insert  into Customer Values ('ATC003','Andrew','Thomas','97','Steel Way','Port Talbot','SA12 2NG','Tools2GoPort01@email.com','0799889769','Y')
Insert  into Customer Values ('MJC004','Michael','James','2','Marys Walk','Port Talbot','SA12 6GH','Tools2GoPort02@email.com','0799889770','Y')
Insert  into Customer Values ('GMC005','Gareth','Morgan','Neath House','Neath Avenue','Neath','SA11 6YH','Tools2GoNeath01@email.com','0799889772','Y')
Insert  into Customer Values ('JEC006', 'Jane','	Elsie', '36', 'Neath Street', 'Neath', 'SA11 2RG','Tools2GoNeath02@email.com', '0799889773','Y')
The above data is generated to test the search functions of the data base and is not "Live" Data.
[image: A screenshot of a computer

Description automatically generated with medium confidence]


Item Data

Insert into Items Values ('EBSTGLONS','	T2GLON001','	Exil Belt Sander','	Sander','			Good','5','£12.99','£6.49')				
Insert into Items Values ('MTSTGBIRMS','T2GBIRM001','	Macs Table Saw','	Electric Saw','		Good','1','£9.99','£4.49')					
Insert into Items Values ('MFSTGCARDS','T2GCARD001','	Macs Floor Sander','Sander','		Good','7','£14.99','£7.49')					
Insert into Items Values ('FMTMCARDM','	T2GCARD002','	Flying PowerMower','Grass Mower','	Excellent','8','£12.99','££6.49')					
Insert into Items Values ('BNGTGLIVEG','T2GLIVE002','	Bullseye Nail Gun','Nail Gun','		Good','0','£8.99','£4.49')					
Insert into Items Values ('CSTSMANCS','	T2GMANC001','	CatchAll Skip','Skip/Disposal','	Excellent','7','£29.99','£14.49')
[bookmark: _Hlk72735386]The client will be free to amend the pricing and late fees as required.



[bookmark: _Hlk72735396]

The data now looks like this in SQL.

[image: A screenshot of a computer

Description automatically generated with medium confidence]


Order Data

Insert into OrderInv Values ('JSC01012021','	Card','£12.99','2021-01-01','	JSC001','	EBSTGLONS','	2021-01-01','7','	2021-01-08','	n','0','	0','JBM001','	T2GLON001','£90.93')
Insert into OrderInv Values ('JSC03012021','	Card','£9.99','2021-01-03','	JJC002','	MTSTGBIRMS','	2021-01-03','5','	2021-01-08','	n','0','	0','CWM003','	T2GBIRM001','£49.95')
Insert into OrderInv Values ('JSC05012021','	Cheque','£14.99','2021-01-05','	ATC003','	MFSTGCARDS','	2021-01-05','9','	2021-01-14','	y','7 ','	£52.43','ASM005','T2GCARD001','£187.34')
Insert into OrderInv Values ('JSC06012021','	Card','£12.99','	2021-01-06','	MJC004','	FMTMCARDM','	2021-01-06','4','	2021-01-10','	y','3','	0','MJM06','£19.47','T2GCARD002','£71.43')
Insert into OrderInv Values ('JSC08012021','	Cash','£8.99','	2021-01-08','	GMC005','	BNGTGLIVEG','	2021-01-08','17','	2021-01-25','	n','0','	0','SCF008','	T2GLIVE002','£152.83')
Insert into OrderInv Values ('JSC09012021','	Cheque','£29.99','2021-01-09','	JEC006','	CSTSMANCS','	2021-01-09','7','	2021-01-16','	n','0','	0','JHF009','	T2GMANC001','£209.93')

[image: A screenshot of a computer

Description automatically generated with medium confidence]




Assistant Data



Insert into Assistant Values ('JBM001','	Joe','	Bloggs','GMGR')							
Insert into Assistant Values ('JBF002','	Jane','Bloggs','Sales')							
Insert into Assistant Values ('CWM003','	Chris','White','Admin')							
Insert into Assistant Values ('JWM004','	Jack','White','GMGR')							
Insert into Assistant Values ('ASM005','	Andrew','Smith','Sales')							
Insert into Assistant Values ('MJM06','	Mike','Jones','GMGR')							
Insert into Assistant Values ('ABF007','	Andrea','Beaumount','Sales')							
Insert into Assistant Values ('SCF008','	Sarah','Charles','GMGR')							
Insert into Assistant Values ('JHF009','	Janet','Hughes','Sales')							
Insert into Assistant Values ('PSM010','	Paul','Smith','GMGR')	



[bookmark: _Hlk72735431]These values can be amended by the HR dependant on current staffing circumstances, and new employees can be created as the business expands.
[image: Graphical user interface, text, application, Word

Description automatically generated]




[bookmark: _Hlk72735433]As a final word, this section of the database can be updated and changed as per the client's requirements; however, it is recommended that any changes be administered by a qualified Systems Administrator to avoid loss or corruption of data.




Section 2.4 – SQL Query Examples

[bookmark: _Hlk72735438]SQL can be used to create searches and display the results using SQL code. In this section, I will be demonstrating some simple searches that can be done as per the client's requests.


The Select Statement [13]
The select statement is primarily used to search and display specific information from an SQL table. In this example, I will be searching the Item table for tools that are in excellent condition and have more than 1 available in stock.

select * from Items
where Condition = 'Excellent'and Stock > '1';


[image: Graphical user interface, application, table

Description automatically generated]
[bookmark: _Hlk72735443]As per the above, the results have shown that there are 2 items in excellent condition with a stock level higher than one.



In this example, I will be showing records of customers who live in Swansea, excluding any from the Neath and Port Talbot areas.


select * from Customer
where TownCity = 'Swansea';
[image: Graphical user interface, application, table

Description automatically generated]
[bookmark: _Hlk72735447]As per the above, there are two customers who have addresses in Swansea.

Select and From Command [14]
[bookmark: _Hlk72735451]The Select and From command allows the user to search specific tables and display them. In this case, I have searched the Items table and displayed results.
SELECT * FROM Items

[image: Table

Description automatically generated]

Order Command [15]
[bookmark: _Hlk72735458]In this example, I have utilised both the Select and From commands and then added the Order command in which allows the results to displayed in a specific order. In this case, they will be displayed in order according to Stock, Name and then Condition.






SELECT * FROM Items
ORDER BY Stock, ItemName,Condition;
[image: Table

Description automatically generated]







Join Command [16]
The join command allows us to display specific items selected fields from different fields in different tables. 

SELECT OrderInv.OrderID, Customer.FirstName, Orderinv.BookingDate
FROM OrderInv
INNER JOIN Customer
ON OrderInv.CustID=Customer.CustID.




[image: Graphical user interface, table

Description automatically generated with medium confidence]


[bookmark: _Hlk72735483]The above displays information from both the Order Table and the Customer table and shows the requested fields merged into one result using the Join command.


There are many commands available in SQL, and the above is an example of some that are available [16], and a list of these can be found in appendix 1.















Section 3 – Microsoft Access Database

[bookmark: _Hlk72735489]Once the SQL has been linked to Microsoft Access, the tables contained in SQL now appear as per the below images:

Customer
[image: Graphical user interface, application, table

Description automatically generated]

Item
[image: Graphical user interface, text, application, email

Description automatically generated]

OrderInv
[image: Table

Description automatically generated with medium confidence]


Assistant

[image: Table

Description automatically generated]




Store
[image: Graphical user interface, application, table

Description automatically generated]





[bookmark: _Hlk72735508]This allows for easy update of the data to be entered and amended by the Staff of each store. The "ID” fields will remain open for adding, amending and deletion by the Staff of Tools2Go to allow for expansion of all aspect of the business including new product lines, Staff, customers etc. If the Management wish to alter the method for unique identifiers, then they should contact the system administrator to amend these in the SQL system due to the sensitive nature of this field.


Section 3.1 – Access Form Design


[bookmark: _Hlk72735512]Once the tables are in place, each table can be updated and amended using forms that have been designed based on the following templates.

Customer Form Design
[image: Table

Description automatically generated]

Items Form
[image: Table

Description automatically generated]


Order Form Design
[image: Application, table

Description automatically generated]


Assistant Form Design
[image: Table

Description automatically generated]

Store Form Design

[image: Graphical user interface, application, table, Excel

Description automatically generated]




Front Page/Homepage
[bookmark: _Hlk72735520]Finally, the below is the page that the user will be greeted with when they launch the Access database and will allow them to carry necessary functions within the database environment.

[image: Graphical user interface

Description automatically generated]






















[bookmark: _Hlk72735525]

Section 3.2 – Final Form Design

The designs previously displayed in the Access Form Design section appear as below once they have been created. The initial page that the user is greeted with upon launching Access is displayed as per below:

Front/Homepage 
[image: Diagram

Description automatically generated with medium confidence]















Add Customer Form
[image: Graphical user interface, application

Description automatically generated]



Amend/Delete Customer
[image: Graphical user interface, application, table

Description automatically generated]

Customer Database View
[image: Graphical user interface, table

Description automatically generated]


[bookmark: _Hlk72735541]The same design applies for the other categories such as Item, Order and Store. 
















Section 3.3 – Database User Guide

[bookmark: _Hlk72735553]The Herbert and Howells Tools 2 Go customer hire system is relatively easy to use and will be explained in the following documentation.

From your desktop, please select the following Icon:

[image: Graphical user interface, application, Teams

Description automatically generated]


[bookmark: _Hlk72735556]Once opened the user will be presented with the following Screen:

[image: Diagram

Description automatically generated with medium confidence]
[bookmark: _Hlk72735560]







Button Explanation

	Button Name
	Action
	Explanation

	Customer Records
	View
	View Record

	Add Customer
	Add
	Add Record

	Amend/Delete Customer
	Amend/Delete
	Amend or delete existing record.

	
	
	

	
	
	


	Item Records
	View
	View Record

	Add Item
	Add
	Add Record

	Amend/Delete Item
	Amend/Delete
	Amend or delete existing record.

	
	
	

	Order Records
	View
	View Record

	Add Order
	Add
	Add Record

	Amend/Delete Order
	Amend/Delete
	Amend or delete existing record.

	
	
	

	Assistant Records
	View
	View Record

	Add Assistant
	Add
	Add Record

	Amend/Delete Assistant
	Amend/Delete
	Amend or delete existing record.






















Amend Customer (Record)
[bookmark: _Hlk72735570][image: Graphical user interface, application

Description automatically generated]


[bookmark: _Hlk72735574]Please use the Next and Previous buttons to scroll through the customer records until you find the one you wish to amend, then amend and click the "Save Record" button to save your changes.



Delete Record
[bookmark: _Hlk72735578]If you wish to delete a record, please follow the same procedure as "Amend Customer" and select the red delete button instead. The same applies for Assistant, Order, Store, and Item tables.
Add a Record
[bookmark: _Hlk72735581]To Add a record please select which table you wish amend from the home screen. 
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[bookmark: _Hlk72735585]Once you have entered the details, please save the record using the Save button.














View Record
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[bookmark: _Hlk72735597]
The remaining forms can be found in Appendix 2.


PLEASE NOTE – Due to the limited nature of the sample data a search function is currently not included however a Search function will be added to the final build.





Section 4 – Future Expansion Plans

[bookmark: _Hlk72735605]It is understood that Herbert and Howell will be looking to expand their tool hire service provided by their trading name of Tools 2 Go if the in-store pilot is successful. There are some hosting options available via different server providers and database software suppliers. 

SQL hosting is doe via a web server and requires a server that has uses the SQL language [17]. The most common SQL Hosting Databases are as below:
MS SQL Server [18].
A popular database for websites that use databases specifically for those with high traffic. For this trial I am using Microsoft SQL Server 2019.

Oracle [19].
Another popular and robust provider of software for web-based databases.

MySQL [20].
Same as the above and is often less expensive than the above, and it should be considered should the company wish to keep the costs down at first until the new venture is established.

MS Access [21].
The weaker of the four available services here and does not have the ability to cope with high volumes of traffic. It is not recommended for this purpose.

Whilst the visitor won't directly interacts with the database, their activities on the website will be translated to SQL commands and will allow the database to store their data [22]. To Tools 2 Go this will allow the webstore to store their details and also their hire history. It is NOT recommended to store their payment data, however, due to security concerns. In 2020 there were 686,961 attempts by hackers to gain access to Company systems [23] and websites which could result in large amounts of payment data been stolen and sold on the dark web.

It is recommended that Tools 2 Go uses a web framework such as Django for Python or Rails for Ruby. These two frameworks are SQL compatible with many database engines and will allow the IT Consultant to optimise queries for speed as well as create their own SQL.

Lastly, the company should think about the design of the website. As an example, I have added the home page of the Machine Mart website on the following page.
[image: Graphical user interface, website
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Section 5 – Conclusion

Conclusion
[bookmark: _Hlk72735622]The database designed for the client Herbert and Howells T/A Tools 2 Go is strong and robust and should help serve their process for their Tool hire trial. The Tools 2 Go database will allow the client to manage their stores, customers and inventories and can be expanded as required. In the trial build, the pricing system does not currently auto-calculate the cost of the orders, and a search function has not been implemented, which is something I cannot do at this time due to lack of experience.

Whilst working on this project, I found SQL difficult to diagnose when an error occurred and restarted the project nearly seven times. I have begun to understand how the error system works and was able to correct errors that occurred whilst establishing the relationships between my tables. This project has provided me with experience in both SQL and Access, and I look forward to developing my skills and understanding further.
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Appendix 1 – SQL Keywords

	Keyword
	Description

	ADD
	Adds a column in an existing table

	ADD CONSTRAINT
	Adds a constraint after a table is already created

	ALTER
	Adds, deletes, or modifies columns in a table or changes the data type of a column.
 in a table

	ALTER COLUMN
	Changes the data type of a column in a table

	ALTER TABLE
	Adds, deletes, or modifies columns in a table

	ALL
	Returns true if all the subquery values meet the condition

	AND
	Only includes rows where both conditions is true

	ANY
	Returns true if any of the subquery values meet the condition

	AS
	Renames a column or table with an alias

	ASC
	Sorts the result set in ascending order

	BACKUP DATABASE
	Creates a backup of an existing database

	BETWEEN
	Selects values within a given range

	CASE
	Creates different outputs based on conditions

	CHECK
	A constraint that limits the value that can be placed in a column

	COLUMN
	Changes the data type of a column or deletes a column in a table

	CONSTRAINT
	Adds or deletes a constraint

	CREATE
	Creates a database, index, view, table, or procedure

	CREATE DATABASE
	Creates a new SQL database

	CREATE INDEX
	Creates an index on a table (allows duplicate values)

	CREATE OR REPLACE VIEW
	Updates a view

	CREATE TABLE
	Creates a new table in the database

	CREATE PROCEDURE
	Creates a stored procedure

	CREATE UNIQUE INDEX
	Creates a unique index on a table (no duplicate values)

	CREATE VIEW
	Creates a view based on the result set of a SELECT statement

	DATABASE
	Creates or deletes an SQL database

	DEFAULT
	A constraint that provides a default value for a column

	DELETE
	Deletes rows from a table

	DESC
	Sorts the result set in descending order

	DISTINCT
	Selects only distinct (different) values

	DROP
	Deletes a column, constraint, database, index, table, or view

	DROP COLUMN
	Deletes a column in a table

	DROP CONSTRAINT
	Deletes a UNIQUE, PRIMARY KEY, FOREIGN KEY, or CHECK constraint

	DROP DATABASE
	Deletes an existing SQL database

	DROP DEFAULT
	Deletes a DEFAULT constraint

	DROP INDEX
	Deletes an index in a table

	DROP TABLE
	Deletes an existing table in the database

	DROP VIEW
	Deletes a view

	EXEC
	Executes a stored procedure

	EXISTS
	Tests for the existence of any record in a subquery

	FOREIGN KEY
	A constraint that is a key used to link two tables together

	FROM
	Specifies which table to select or delete data from

	FULL OUTER JOIN
	Returns all rows when there is a match in either left table or right table

	GROUP BY
	Groups the result set (used with aggregate functions: COUNT, MAX, MIN, SUM, AVG)

	HAVING
	Used instead of WHERE with aggregate functions

	IN
	Allows you to specify multiple values in a WHERE clause

	INDEX
	Creates or deletes an index in a table

	INNER JOIN
	Returns rows that have matching values in both tables

	INSERT INTO
	Inserts new rows in a table

	INSERT INTO SELECT
	Copies data from one table into another table

	IS NULL
	Tests for empty values

	IS NOT NULL
	Tests for non-empty values

	JOIN
	Joins tables

	LEFT JOIN
	Returns all rows from the left table and the matching rows from the right table

	LIKE
	Searches for a specified pattern in a column

	LIMIT
	Specifies the number of records to return in the result set

	NOT
	Only includes rows where a condition is not true

	NOT NULL
	A constraint that enforces a column to not accept NULL values

	OR
	Includes rows where either condition is true

	ORDER BY
	Sorts the result set in ascending or descending order

	OUTER JOIN
	Returns all rows when there is a match in either left table or right table

	PRIMARY KEY
	A constraint that uniquely identifies each record in a database table

	PROCEDURE
	A stored procedure

	RIGHT JOIN
	Returns all rows from the right table and the matching rows from the left table

	ROWNUM
	Specifies the number of records to return in the result set

	SELECT
	Selects data from a database

	SELECT DISTINCT
	Selects only distinct (different) values

	SELECT INTO
	Copies data from one table into a new table

	SELECT TOP
	Specifies the number of records to return in the result set

	SET
	Specifies which columns and values that should be updated in a table

	TABLE
	Creates a table, or adds, deletes, or modifies columns in a table, or deletes a table 
or data inside a table

	TOP
	Specifies the number of records to return in the result set

	TRUNCATE TABLE
	Deletes the data inside a table, but not the table itself

	UNION
	Combines the result set of two or more SELECT statements (only distinct values)

	UNION ALL
	Combines the result set of two or more SELECT statements (allows duplicate values)

	UNIQUE
	A constraint that ensures that all values in a column are unique

	UPDATE
	Updates existing rows in a table

	VALUES
	Specifies the values of an INSERT INTO statement

	VIEW
	Creates, updates or deletes a view

	WHERE
	Filters a result set to include only records that fulfil a specified condition




Appendix 2 – Access Forms Examples
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