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Project Overview
The given project is aimed at addressing the operational inefficiencies of a letting agency known as LiveToLet. The agency has been relying on manual means of conducting its main business processes including property inventory management, customer details and customer inquiries. This paper-based method does not lend itself to inaccuracies, and is also time consuming and cannot analyze and report on the data effectively, hence it is not able to make informed decisions.
The solution of these challenges has been to design and develop a powerful relational database system in Microsoft Access. This system provides an effective, centralised and organised system to manage the data of the agency. The database will have a user-friendly interface in a form of a menu; therefore, the employees will require the least technical expertise to perform the main functions of data input, retrieval, and reporting.
System Objectives
The core objective of this database solution is to provide the integration of the manual system with efficient and reliable and scalable application. The addressed functional requirements are:
· Centralised Data Management: To secure data storage and manipulation of all information concerning properties, customers and their requests.
· Ease of Navigation: To have a menu-driven interface that will help a user easily perform activities such as adding, viewing or delete information.
· Data Integrity: In order to make the data consistent and accurate, to define logical relationship between data entities and referential integrity.
· Efficient Data Entry: To allow a quick and precise data entry through use of formatted form, dropdown lists in order to minimize typing mistakes.
· Querying and Reporting: To facilitate querying features that enable staff to generate meaningful reports based on property and other key business reports.
[bookmark: _Toc214291766]Entity Relationship Diagram (ERD):
The ERD is a diagrammatic illustration of the database design. It defines the important objects within the system, attributes and relationship between entities. The logical design was mainly designed using the diagram before implementation [1].
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Figure 1: ERD
(Source: MS- Access)
Type of Relationships between Entities
Relationships establish logical associations between tables; they play a significant role in the data integrity. The relationships that have been employed in this database are as follows.
One to many (1:M) relationship is whereby a record in a primary table may be connected to other records in a related table. It is the most employed and the most important form of relations used in this database [2].
· Customer-to-Enquiries: A customer can possibly make a number of enquiries on different properties. Therefore, the Customer table (one side) and the Enquiry table (many side) are one-to-many related. The Customer table record can have many records at the Enquiry table.
· Property-to-Enquiries: A property can be enquired by many customers. This forms a one to many between table (the Property table) and the Enquiry table (the many table). There can be numerous records of Enquiry table, which have one record of Property table.
The case would involve a many-to-many (M:M) relationship in case of the presence of many customers that could make an inquiry on many properties. Such relationships are not implemented in a relational database. The common solution, applied in this schema, is to resolve the M:M relationship into two 1:M relationships with the assistance of a third, intermediate table, also called a junction or linking table [3].
The intersection table of this system is the Enquiry table. It is placed in between Customer and Property tables and splintered the M:M relationship into succeeding to represent the business logic.
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The first stage in er modelling is very crucial in DB development. It provides a conceptual and high-level description of the data requirements and the business rules before any technical implementation [4]. ER modelling with the help of visualising the objects and interactions among them helped in several ways:
· Ensuring Logical Soundness: It allowed verifying the database design against the business requirements ensuring that all the necessary data were able to be stored without any redundancy.
· Identifying Key Attributes: It stipulated what attributes will be used as primary keys (unique identifier of each record) and as foreign key (to relate the tables).
Preventing Data Anomalies: A designted ERD will assist in averting common database issues such as update, insertion, and deletion anomalies since the data will be normalized in line with the anomalies [5].
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This database is built on three basic tables which are built with the intention of holding a specified information.
The table represented in the video (synonymous with tblCustomers) is called Customer, and it is going to handle all personal information of the clients of the agency [6].
· Purpose: To maintain a distinct record of each of the customers.
· Structure:
· CustomerID: AutoNumber (Primary Key). A unique, system-generated number for each customer.
· Name: Short Text. Stores the customer's name.
· Email: Short Text. Stores the customer's email address.
PhoneNumber: Short Text. Stores the customer's contact number.
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Figure 2: Customer Table in Design View
(Source: MS- Access)
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Figure 3: Customer Table in Datasheet View 
(Source: MS- Access)
The table is referred to as Property in the video (the same with tblProperties), and it is the one which holds all the information in regards to the properties that are offered to rent [7].
· Purpose: To possess a unique documentation of any property that is under the supervision of the agency.
· Structure:
· PropertyID: AutoNumber (Primary Key). A unique number of properties was generated and each property was given out.
· Location: Short Text. Stores the address or location of the property.
· Bedrooms: Number. Stores the number of bedrooms.
· MonthlyRent: Currency. Stores the rental price per month.
· Status: Short Text. Indicates if the property is 'Available' or 'Let'.
Date: Date/Time. The date the property was listed.
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Figure 4: Property Table in Design View
(Source: MS- Access)
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Figure 5: Property Table in Datasheet View
(Source: MS- Access)
This junction table is referred to as Enquiry in the video (also known as tblEnquiries) which is the junction table between customers and properties they are interested in [8].
· Purpose: To document all the inquiries that are made by a client on a certain property.
· Structure:
· EnqueryID: AutoNumber (Primary Key). A unique ID for each enquiry record.
· PropertyID: Number (Foreign Key). Links to the PropertyID in the Property table.
· CustomerID: Number (Foreign Key). Links to the CustomerID in the Customer table.
· Notes: Short Text. Allows staff to add comments about the enquiry.
Date: Date/Time. The date the enquiry was made.
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Figure 6: Enquiry Table in Design View
(Source: MS- Access)
[image: ]
Figure 7: Enquiry Table in Datasheet View
(Source: MS- Access)
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Figure 8: Logical Design
(Source: MS- Access)
The data integrity was created by establishing relationships between the tables using primary keys and foreign keys.
· Primary Keys (PK): Each table has primary keys (CustomerID, PropertyID, EnquireID) which are of the type AutoNumber. This causes every record of a table to be unique and can be relied upon.
· Foreign Keys (FK): The Enquiry table has two foreign keys, PropertyID and CustomerID. These are the keywords in the Property and Customer tables respectively.
Referential Integrity: This was implemented on both the relationships. It is a significant validation instrument, which will ensure the presence of orphan records are avoided. To illustrate, it makes impossible the creation of an enquiry that is not in the Customer table, hence make the data to be logical and consistent [9].
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	Test Description
	Expected Results
	Actual Results
	Pass/Fail

	Add a new customer via frmCustomers.
	The new customer record is saved correctly in the Customer table.
	The record for 'Mr. X' was successfully added and appeared in the table.
	Pass

	Add a new property via frmProperties.
	The new property record is saved correctly in the Property table.
	The record for the 'Brighton' property was successfully added.
	Pass

	Create an enquiry using frmEnquiries.
	The enquiry is saved with the correct foreign keys for the selected customer and property.
	The enquiry for 'Mr. X' regarding the 'Brighton' property was saved correctly in the Enquiry table.
	Pass

	Test Referential Integrity.
	The system should prevent the creation of an enquiry for a non-existent CustomerID.
	An error message "You cannot add or change a record..." was correctly displayed, preventing the invalid entry.
	Pass

	Test qryAvailableProperties.
	The query should only return properties where the Status is 'Available'.
	The query correctly filtered the results, showing all properties with the 'Available' status.
	Pass

	Test qryCustomerEnquiries.
	The query should prompt for a name and return only records matching that customer.
	When 'Mr. X' was entered, the query correctly returned only the enquiry associated with that customer.
	Pass

	Test Main Menu Navigation.
	Clicking the "Manage Customers" button should open frmCustomers.
	The button functioned as expected and opened the correct form.
	Pass

	Test Database Startup.
	The frmMainMenu form should open automatically when the database is launched.
	The main menu appeared on startup, hiding the default Access interface.
	Pass
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This database was developed with the ThirdNormal form (3NF) in consideration so as to reduce redundancy of data and improve data integrity.
· First Normal Form (1NF): The design meets 1NF since all tables have their primary key, and all the columns contain an indivisible (atomic) value. No repeated sets of columns [10].
· Second Normal Form (2NF): The design meets the requirement of the 2NF since all non-key attributes of a table are functionally dependent on the entire key. This is automatically met in a table whose single column is a primary key [1].
Third Normal Form (3NF): The design is also 3NF because it does not have transitive dependencies. Transitive dependency occurs when a non-key attribute is dependent on another non key attribute. The attributes in each table (e.g., Name, Email) in this structure depend only on the primary key (CustomerID) and not any other in the table [2].
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The forms will also provide user-friendly data input/output representation which will conceal the data table to the end-user.
A centralized type of navigation was created as the main dashboard. It also has command buttons that allow users to open alternative forms or leave the application which satisfies the requirement of menu-driven interface [3].
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Figure 9: Main Menu Dashboard
(Source: MS- Access)
The Customer and Property tables were developed with a simple easy to use forms to allow one to easily enter and update the data.
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Figure 10: Customer Data Entry Form
(Source: MS- Access)
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Figure 11: Property Data Entry Form
(Source: MS- Access)
The Enquiry table was created in an advanced form. In this format, combo boxes (dropdown menus) will replace the situation where the user will input the numerical ID of the customer and the property. These combo boxes display easy-to-use information (namings of customers and where their property is located) but associated foreign key IDs exist in the container ensuring usability and data integrity [10].
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Figure 12: Enquiry Data Entry Form
(Source: MS- Access)
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SELECT Property.PropertyID, Property.Location, Property.Bedrooms, Property.MonthlyRent, Property.Status, Property.Date
FROM Property
WHERE (((Property.Status)="Available"));
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Figure 13: qryAvailableProperties Views
(Source: MS- Access)
SELECT Customer.Name, Property.Location, Enquiry.Date
FROM (Customer INNER JOIN Enquiry ON Customer.CustomerID = Enquiry.CustomerID) INNER JOIN Property ON Enquiry.PropertyID = Property.PropertyID
WHERE (((Customer.Name)=[Enter the Customer's Name:]));
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Figure 14: qryCustomerEnquiries Views
(Source: MS- Access)
SELECT Property.PropertyID, Property.Location, Property.Bedrooms, Property.MonthlyRent, Property.Status, Property.Date
FROM Property
WHERE (((Property.Bedrooms)=[How many bedrooms?:]));
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Figure 15: qryPropertiesByBedrooms Views
(Source: MS- Access)
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Figure 16: System Reports
(Source: MS- Access)
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