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“Dylan’s Book Store” is a successful specialist book shop based in Swansea that sells classic titles and new bestsellers, especially when looking for first edition copies of these classic titles due to their desirability and value to collectors and customers. Because of their friendly customer service and media attention, “Dylan’s Book Store” has grown a strong and loyal reputation, with customers from all over the UK and a continuous increasing customer base.

To keep up with the increasing number of customers and to maintain the quality customer service they are known for, “Dylan’s Book Store” have decided that they will need to maximise computer usage in the future. One of the first things they require is a user-friendly database system in Microsoft Access that will process and retrieve information quickly. This will ensure that staff can process and retrieve information much faster than normal, allowing for more effective and efficient business practices and customer service.

Microsoft Access is classed as a type of Database Management System (DBMS), which is software that allows users to create and maintain databases, as well as insert, update, and delete data from a database [1]. As all the data and descriptions are in one place, a DBMS can also allow users to retrieve specific data using a query language (such as the ‘Structured Query Language’ (SQL)), allowing for flexibility to retrieve data the user requires [1].

The most common DBMS is the Relational Database Management System (RDBMS), where the data is logically structured within different tables that relate to each other and is more simplified than previous types of DMBSs [1]. When Dr E. F. Codd proposed the relational model of DBMS, they had to have a high amount of data independence (whereby programs must not be affected by changes to how data is internally presented), to be able to deal with data consistency and redundancy (whereby data is meaningful) and allow the data manipulation languages (such as SQL) [1].

This report focuses on the information requirements of the new “Dylan’s Book Store” database (such as collecting data on the requirements, information about the activities of the departments and any other documentation like current systems) and analysing these requirements for the new database to fit the needs of the organisation, designing the database using different dataflow diagrams to show how the system will work, and implementing the database in Microsoft Access as per the system requirements.
[bookmark: _Toc102586575]Information Findings and Analysis

When viewing the current work processes of “Dylan’s Book Store” and considering the organisational requirement of the new database system, there are areas where the new system will improve the quickness, effectiveness, and efficiency of these procedures. These were documented as follows.

· Staff are currently placing orders with book publishers and suppliers, primarily by guessing and assuming what books customers might be interested in. This is a process that may be costing money unnecessarily by purchasing books for customers based on assumptions only. The new system can eliminate this by allowing users to perform queries against the database to view what customers are currently purchasing (for example, specific authors, specific genres, or books as part of a series), allowing for improved ideas and suggestions based on evidence, and order stock around this information. This will be required as the system must allow users to view stock, orders, and customer details on screen.

· Customers currently place orders for both popular and rare first edition books. The new system will be able to make this more efficient by allowing users to query and/or view their current stock to see if they have any copies of the required book(s) immediately while being able to produce stock reports on the availability of these books (for example, how many have been sold, how many they have left and if/when they need to order any further copies). Users can add or remove the number of specific books they have as required. This will be required as the system must allow users to query the system and create specific reports, while allowing users to view any ongoing orders and add or delete information, as necessary.

· Linking with the above two points, the new system will be able to store different supplier information for both book publishers and collectable book dealers, as well as descriptions for each one. This can allow for faster order processing for customers by allowing users to view which supplier would be most likely to have the required book (especially for rare first editions), which will assist in maintaining quality customer service and reputation. In addition, users can add new supplier information if a new publisher or collectable book dealer has been agreed upon, while users can remove supplier information if, for example, a contract has not been renewed with a publisher.

· “Dylan’s Book Store” has customers throughout the UK and has a mail-order service, as well as sending a newsletter once every three months to all customers detailing current book news. The new system will be able to store customer details on the database and include customer e-mail addresses, which can allow newsletters to be sent via e-mail rather than sending newsletters to customers by mail. This will drastically reduce the number of staff and financial resources in terms of staffing time and stationary costs, allowing for improved efficiency.

· The current ‘database’ being used is a word processing document which collates customer names and addresses and is not updated regularly. This is not recommended as it is difficult to maintain in general and can cause duplication (for example, if customer details are already recorded by one user and are then added by another user) or redundant data (for example, if a customer no longer has an account but it has not been removed due to lack of regular updates). The new system will allow a much-improved logical structure to add, update, store and retrieve customer details (such as names, addresses and contact details), with users being able to update the database directly, including the removal of customer details as required. This will provide a more effective storage solution for customer details for users to perform the required tasks on the customer table.

When the new database system is created, it will allow “Dylan’s Book Stores” to be more flexible in providing quality customer care and maintain its reputation as old processes and procedures will be more logically structured and simplified, allowing for faster retrieval of data and improved effectiveness, efficiency and productivity for staff, while customers will see an improvement regarding the service being provided to them.
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Before implementing any new database systems, the following diagrams must be created to show the data flow between each function and table.

· Context Diagram
· Level Zero Diagram
· Entity Relationship Diagram

[bookmark: _Toc102586577]Context Diagram

A context diagram is the highest-level data flow diagram (DFD) that shows the entire system as one process, while showing how the system will interact between different external entities (such as customers and employees) [2]. The context diagram also shows how the data will flow between the system and each entity.

The context diagram for “Dylan’s Book Stores” is as follows.

[image: Diagram

Description automatically generated]
The created context diagram provides the requirements that “Dylan’s Book Store” requested, such as the ability to query information for specific titles and produce relevant reports on availability (which can be seen by the system querying the stock table and providing the required results), as well as being able to add or delete information to different tables and view ongoing customer orders (as part of orders/requests being processed).
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A level zero diagram is an expanded version of the context diagram which shows each process, data stores and data flows at a granular level, usually involving three to nine processes and allows system designers and analysts to understand the data flow [3]. The level zero diagram shows how data will flow between different data processes and data storage.

The level zero diagram for “Dylan’s Book Stores” is as follows.

[image: Diagram

Description automatically generated]
The created level zero diagram shows more detail about the data flows within “Dylan’s Book Store,” such as which areas staff can query the database (including stock availability), as well as being able to view and process orders on the database. This allows staff to be more flexible and maintain the company’s reputation as staff will be able to add, update, store, delete and produce data from one central repository rather than, for example, on a word processing document.
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An entity-relationship diagram is one of the main data models that represent a user’s (such as an organisation’s) data requirements within a database system [4], and can have a lot of potential solutions when designing an entity-relationship diagram. While some designs can be more beneficial, there are no right or wrong solutions.

The entity-relationship diagram for “Dylan’s Book Stores” is as follows.

[image: Graphical user interface, application, Word

Description automatically generated]

The created entity-relationship diagram shows the created tables for each area, the relationship between each table (the majority being one to many) and how the tables would link with each via the primary and foreign keys. This allows for a simple, but effective, database to be created without being overcomplicated for staff at “Dylan’s Book Store” and will allow for staff to efficiently query the database for stock availability and to view what type of book customers buy, allowing staff to purchase books from suppliers and recommend books to customers based on data held in the database. 


The degree of relationships and membership classes are as follows.

[image: Diagram

Description automatically generated]

The degree of relationships and membership classes were created and linked because of the following reason.

· One author can write many books (1:M). This was a mandatory membership class as every author must write any books they produce.
· One supplier provides many books (1:M). This was a mandatory membership class as one supplier can provide many different books (for example, one supplier can provide numerous copies of bestselling books, but another supplier can only provide one copy of a rare first edition book) and they must supply books for “Dylan’s Book Store” to sell them.
· One book increases stock (1:M). This is a mandatory class as there can be numerous copies of one book available (for example, numerous copies of ‘Harry Potter and the Chamber of Secrets’) or one copy of a rare first edition and there must be stock to be able to sell them to customers.
· Many stock can supply one order (1:M). This is a mandatory class as stock must be available for orders to be fulfilled to customers.
· Many orders can be processed for one customer (1:M). This is a mandatory class as customers must create for purchases to be fulfilled.
[bookmark: _Toc102586580]Database Implementation

The database has been created in Microsoft Access as per the user requirements. Microsoft Access is a user-friendly database that provides the necessary tools to easily add, store, organise, retrieve, and delete data, while being able to query the database and create reports that allow for easy reading and provide the most up to date information [5].
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The table relationships in Microsoft Access are related as follows.

[image: Diagram

Description automatically generated]

The tables and relationships have been created in line with the entity-relationship diagram, with the primary keys for each table as the ID number (the ‘Book ID’ for the ‘Books’ table, the ‘Author ID’ for the ‘Author’ table etc.) as this is an automated number that is provided for every new record created within that table. This creates a unique identifier for every new record in the table and allows for consistent relationships with other tables to be created as the foreign key. 

The table design has been created to meet the rules of the third normal form (3NF) to ensure that tables can relate to each other as expected, and records can be updated, amended, or deleted as required. Tables must be created to the third normal form as it can cause major problems with different insertion, update and deletion issues and errors [6].
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The tables show suitable data in each one (including the automated ID numbers that relate to each table) and provide users with the relevant details. This ensures that the database can function correctly, and no issues are encountered between tables. All data within the tables have been anonymised for confidentiality reasons.

[bookmark: _Toc102586583]Authors

The author’s table was created as follows.

[image: Table

Description automatically generated]

This table provides the details of the authors of books that “Dylan’s Book Store” stock, and shows the automated author ID, the first name and surname of the author, as well as the date of birth and contact details. The author ID relates to the book and stores tables and details the books the author has written and how many copies of the book have been sold. This can be seen below with the author Max Roberts.

[image: Graphical user interface, application

Description automatically generated]

For the author’s table, input masks were created for the date of birth and telephone number to ensure that only valid data (in the format DD/MM/YYYY and (NNNNN) NNNNNN) can be entered for both fields. 
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The book table was created as follows.

[image: Graphical user interface

Description automatically generated]

This table provides the details of the books that “Dylan’s Book Store” stock, and shows the automated book ID, the author ID and supplier ID (for the ‘Author’ and ‘Supplier’ tables to link), the book title and genre, the ISBN of the book, the publisher’s name and the date the book was published, as well as the book edition and quantity. The book ID relates to the store table and details how many copies of the book have been sold. This can be seen below with the book The Goddess of Earth.

[image: ]

For the books table, input masks were created for the ISBN and publish date to ensure that only valid data (in the format DD/MM/YYYY and NNN-NN-NNNNN-NN-N) can be entered for both fields. 





[bookmark: _Toc102586585]Customers

The customer’s table was created as follows.

[image: Table

Description automatically generated]

This table provides the details of the customers that have ordered books with “Dylan’s Book Store,” and shows the automated customer ID, the customer’s first name and surname, the customer address and contact details. The customer ID relates to the order table and details the orders that each customer has placed, including the order date, the cost of each order and how much they have spent in total so far. This can be seen below with the customer Joshua Jones.

[image: ]

For the customer’s table, input masks were created for the postcode and telephone number to ensure that only valid data (in the format LL00 0LL and (NNNNN) NNNNNN) can be entered for both fields. 
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The orders table was created as follows.

[image: Table

Description automatically generated]

This table provides the details of orders that “Dylan’s Book Store” has received, and shows the automated order ID, the customer ID of each order, the order date, and the total cost of each order. The order ID relates to the stock table and details the book ID of each book, the price of each book and the number of copies ordered. This can be seen below with the first order.

[image: Graphical user interface, application, table

Description automatically generated]

For the orders table, input masks were created for the order date to ensure that only valid data (in the format DD/MM/YYYY) can be entered in the field. The order total will only allow currency in pounds to ensure only the correct currency and values can be entered.
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The stock table was created as follows.

[image: Table

Description automatically generated with medium confidence]

This table provides the details of stock that “Dylan’s Book Store” have available, and shows the automated stock ID, the order ID to relate to specific orders, the book ID to relate to each book, the price of each book and the number of copies ordered, with the stock ID relating to the order table. 

For the stock table, there were no input masks created as all fields are numbers. However, the book price will only allow currency in pounds to ensure only the correct currency and values can be entered.
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The supplier table was created as follows.

[image: ]

This table provides the details of suppliers that “Dylan’s Book Store” liaise with, and shows the automated supplier ID, the supplier’s first and last name, the supplier address and contact details. The supplier ID relates to the book table (to which relates to the stock table) and details the book ID of each book, the author ID, the book title and genre, the publisher’s name and published date, the book edition and quantity. This can be seen below with the first supplier.

[image: Graphical user interface, application, Word

Description automatically generated]

For the supplier’s table, input masks were created for the postcode and telephone number to ensure that only valid data (in the format LL00 0LL and (NNNNN) NNNNNN) can be entered for both fields. 
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The database system is menu driven via the use of forms and users are provided with the following options when they open the program.

[image: Graphical user interface, application

Description automatically generated]
When a user clicks on ‘Exit to Windows,’ the program will close automatically (users would need to save anything beforehand to ensure they do not lose any data). When a user clicks on any of the six buttons, they are taken to one of six forms as follows.
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The author’s form was created as follows.

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

Description automatically generated]

From this screen, users can view author information like the name and contact details for each record, while being able to navigate between each record using the arrow buttons and, as the database expands, users can move to the beginning or end of the set of records as needed with the end arrow buttons. Users can add, save, and delete records as needed, as well as be able to go back to the main menu by clicking ‘Back to Main Menu.’
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The book’s form was created as follows.

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

Description automatically generated]

From this screen, users can view book information like the book title and book genre details for each record, while being able to navigate between each record using the arrow buttons and, as the database expands, users can move to the beginning or end of the set of records as needed with the end arrow buttons. Users can add, save, or delete records as needed, as well as be able to go back to the main menu by clicking ‘Back to Main Menu.’
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The customer’s form was created as follows.

[image: Graphical user interface, application

Description automatically generated]

From this screen, users can view customer information like the customer names and addresses, while being able to navigate between each record using the arrow buttons and, as the database expands, users can move to the beginning or end of the set of records as needed with the end arrow buttons. Users can add, save, or delete records as needed, as well as be able to go back to the main menu by clicking ‘Back to Main Menu.’
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The orders form was created as follows.

[image: Graphical user interface, application

Description automatically generated]

From this screen, users can view order information like the order data and order total, while being able to navigate between each record using the arrow buttons and, as the database expands, users can move to the beginning or end of the set of records as needed with the end arrow buttons. Users can add, save, or delete records as needed, as well as be able to go back to the main menu by clicking ‘Back to Main Menu.’
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The stock form was created as follows.

[image: Graphical user interface, application

Description automatically generated]

From this screen, users can view stock information like the book price, while being able to navigate between each record using the arrow buttons and, as the database expands, users can move to the beginning or end of the set of records as needed with the end arrow buttons. Users can add, save, or delete records as needed, as well as be able to go back to the main menu by clicking ‘Back to Main Menu.’
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The supplier’s form was created as follows.

[image: Graphical user interface, application, Word

Description automatically generated]

From this screen, users can view supplier information like the supplier names and addresses, while being able to navigate between each record using the arrow buttons and, as the database expands, users can move to the beginning or end of the set of records as needed with the end arrow buttons. Users can add, save, or delete records as needed, as well as be able to go back to the main menu by clicking ‘Back to Main Menu.’

All forms have been created similar for each table as it is important that the adding, amending, saving and deleting of records are made as easy as possible for users, while ensuring there is consistency in the form design for users to feel familiar with the forms and minimise the risk of any mistakes made (for example, if there were a lot of steps to add a record or the form design was changed for each table, it would not be very user friendly and the risk of mistakes and errors would increase). User guides on how to use the forms are provided in the appendix.










[bookmark: _Toc102586596]Queries and Reports

There have been ten queries and reports created for users to use within the database, which will provide users with information held on the database, from general queries and reports such as showing the authors associated with “Dylan’s Book Store”, the registered customers and the registered suppliers, to queries and reports that show what first edition books are available and ongoing customer orders with the past three days. This allows users to retrieve several types of information in a tabular format that can be exported to other apps such as Microsoft Excel where necessary, with the ten queries forming the basis of reports that users will be able to create.

[bookmark: _Toc102586597]Authors and Their Books

When the query is run, the results are provided as follows.

[image: Table

Description automatically generated]





When the report is run, the following is provided.

[image: Table

Description automatically generated]

The query and report provide users with the names of authors and the associated books that they have written, including the ISBN of the book and the edition of the book as well. This can allow users to view what books each author has written and what edition each book is. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.
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When the query is run, the results are provided as follows.

[image: Table

Description automatically generated]

When the report is run, the following is provided.

[image: Table

Description automatically generated]

This is a general query and report that provides users with the current books that “Dylan’s Book Store” stock and includes the ISBN, publisher, and edition of the book. Though a basic query, this can allow users to retrieve the current books available (including the edition), they will be able to retrieve this information very quickly to answer any customer queries around the books available and continue to maintain the quality customer service and reputation. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.
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When the query is run, the results are provided as follows.

[image: Table

Description automatically generated]

When the report is run, the following is provided.

[image: A screenshot of a computer

Description automatically generated with medium confidence]

The query and report provide users with the ability to view both past and present orders of customers, as well as the name of the customer, the cost of the order and an overall monetary total of the orders. This can allow users to quickly retrieve any orders that have been made with “Dylan’s Book Store,” meaning that details of orders can be retrieved to ensure that any issues with orders can be resolved quickly to maintain and improve customer service and reputation, while being able to view financial information when required. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required. Unfortunately, the order total did not function as expected and will be explained further in the conclusion.
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When the query is run, the results are provided as follows.

[image: Graphical user interface

Description automatically generated with medium confidence]

When the report is run, the following is provided.

[image: Graphical user interface

Description automatically generated with medium confidence]

This is a general query and report that provides users with customers who live in Swansea and provides their names, addresses, phone numbers and e-mail address. As “Dylan’s Book Store” is based in Swansea, this can allow users to view who lives in Swansea to potentially run any local promotional campaigns to attract new customers or send more specific newsletters to current customers. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.



[bookmark: _Toc102586601]First Edition Books

When the query is run, the results are provided as follows.

[image: Graphical user interface, text, application

Description automatically generated]

When the report is run, the following is provided.

[image: Graphical user interface

Description automatically generated with low confidence]

This is a general query and report that provides users with the first edition books that “Dylan’s Book Store” stocks and includes the author’s name, book title, ISBN, and quantity of each book. This can allow users to quickly retrieve which first edition books they have available for customers searching for any particularly rare copies. This will also allow “Dylan’s Book Store” to maintain and improve customer service and reputation. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.
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When the query is run, the results are provided as follows.

[image: Table

Description automatically generated]

When the report is run, the following is provided.

[image: A picture containing table

Description automatically generated]

The query and report provide users with the ability to view any ongoing orders that have occurred within the past three days, allowing staff to ensure that all orders are completed within that period for dispatch. The query shows the name of the customer, the order data, and the cost of the order, allowing users to quickly retrieve any orders that have been made with “Dylan’s Book Store” in the past three days. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.
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When the query is run, the results are provided as follows.

[image: Table

Description automatically generated with medium confidence]

When the report is run, the following is provided.

[image: Table

Description automatically generated]

This is a general query and report that provides users with the author details held on the database and includes the names and contact details. This can allow users to view what authors are currently held on the system for any customer enquires relating to that author. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.







[bookmark: _Toc102586604]Registered Customers

When the query is run, the results are provided as follows.

[image: Table

Description automatically generated]

When the report is run, the following is provided.

[image: Table

Description automatically generated]

This is a general query and report that provides users with the customer details held on the database and includes the names, addresses and contact details. This can allow users to view what customer details are held on the database and can allow for newsletters to be sent via normal mail or e-mail, while allowing orders to be sent via mail order. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.
[bookmark: _Toc102586605]Registered Suppliers

When the query is run, the results are provided as follows.

[image: ]

When the report is run, the following is provided.

[image: Graphical user interface, text, application

Description automatically generated]

This is a general query and report that provides users with the supplier details held on the database and includes the supplier names, addresses and contact details. This can allow users to view what supplier details are currently held on the system for staff to place orders with suppliers as required for further copies of current books, with any new suppliers added later to the database also being retrievable. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required.
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When the query is run, the results are provided as follows.

[image: Table

Description automatically generated]

When the report is run, the following is provided.

[image: Table

Description automatically generated]

The query and report provide users with the ability to view the books that “Dylan’s Book Stores” supply, how many books they originally had and, following orders that have been received, how many copies of a particular book they have remaining. This will assist users to ensure good stock control procedures are in place if stock of any book becomes low, meaning that orders can be placed with suppliers for more copies before they are sold out. This will help improve customer service while maintaining their reputation with a continuous stock of books. There is a ‘Back to Main Menu’ button in the report for users to click and go back to the main menu if required. Unfortunately, while the calculation used partially works, it has not worked quite as expected and will be explained further in the conclusion.

These queries and reports will be able to provide “Dylan’s Book Store” with what they require, such as finding specific books (especially first edition books), the stock availability of each book and any ongoing orders in the last three days, as well as being able to export reports to different apps like Microsoft Excel and print the reports as well. User guides on how to run queries and produce reports are provided in the appendix.

















[bookmark: _Toc102586607]Macros

While macros have not been used to produce reports from a macro query, there have been macros used throughout the forms and in reports to assist users in navigating the database, such as going to each table, being able to view each record individually, going to the first record and the last record and adding, saving and deleting records as required.

A macro was created whereby the main menu form is the first thing users see when they open the database. This was created via an ‘AutoExec’ macro as follows.

[image: Graphical user interface, application

Description automatically generated]

Within the main menu, there are six navigation options for users to click on, to which they will open the form as part of a menu driven database. The button and each created macro are described further below.
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The button and created macro are as follows.

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

Description automatically generated]

[image: Graphical user interface, application

Description automatically generated]

The created macro shows that when the button is clicked, the database will navigate the user to the ‘Authors Form’ and view the form itself (rather than the layout design or the datasheet) within a normal window. 
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The button and created macro are as follows.

[image: Graphical user interface, text

Description automatically generated with medium confidence]

[image: Graphical user interface, application

Description automatically generated]

The created macro shows that when the button is clicked, the database will navigate the user to the ‘Books Form’ and view the form itself (rather than the layout design or the datasheet) within a normal window. 
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The button and created macro are as follows.

[image: Graphical user interface

Description automatically generated with medium confidence]

[image: Graphical user interface, application

Description automatically generated]

The created macro shows that when the button is clicked, the database will navigate the user to the ‘Customer Form’ and view the form itself (rather than the layout design or the datasheet) within a normal window. 
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The button and created macro are as follows.

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

Description automatically generated]

The created macro shows that when the button is clicked, the database will navigate the user to the ‘Orders Form’ and view the form itself (rather than the layout design or the datasheet) within a normal window. 
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The button and created macro are as follows.
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The created macro shows that when the button is clicked, the database will navigate the user to the ‘Stock Form’ and view the form itself (rather than the layout design or the datasheet) within a normal window. 
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The button and created macro are as follows.
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The created macro shows that when the button is clicked, the database will navigate the user to the ‘Suppliers Form’ and view the form itself (rather than the layout design or the datasheet) within a normal window. 

[bookmark: _Toc102586614]Exit to Windows

The button and created macro are as follows.
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The created macro shows that when the button is clicked, the user will close the database and exit Microsoft Access.
[bookmark: _Toc102586615]Navigation Arrow Buttons

The navigation arrows are the same for each of the six forms to ensure consistency in the forms for users. For the below screenshots and descriptions, they will be taken from the ‘Authors’ form.

The first button allows users to go to the first record entered on the database, rather than clicking on the previous record button all the time and saves time for users.

The first record button and created macro are as follows.
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The created macro shows that when the button is clicked, the user will be directed to the first record on a specific table within the form.









The second button allows users to go back to a previous record. As an example, if a user is viewing the record of the seventh entry, clicking the button will take the user back to the sixth entry, with a second click going back to the fifth entry etc. 

The previous record button and created macro are as follows.
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The created macro shows that when the button is clicked, if an error is produced, it will not allow the user to go to the previous record and a message box and sound will appear to alert the user that there was an error when the button was clicked. If no error is produced, the user will go back to the previous record.


The third button allows users to go to the next record in the table. As an example, if a user is viewing the record of the tenth entry, clicking the button will take the user to the eleventh entry, with a second click going to the twelfth entry etc. 

The next record button and created macro are as follows.
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The created macro shows that when the button is clicked, if an error is produced, it will not allow the user to go to the next record and a message box and sound will appear to alert the user that there was an error when the button was clicked. If no error is produced, the user will go to the next record.



The final button allows users to go to the last record entered on the database, rather than clicking on the next record button all the time and saves time for users.

The last record button and created macro are as follows.
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The created macro shows that when the button is clicked, the user will be directed to the last record on a specific table within the form.

















[bookmark: _Toc102586616]Add, Save, Delete and Back to Main Menu Buttons

The record addition, record deletion, record save and back to the main menu are the same for each of the six forms to ensure consistency on the forms for users. For the below screenshots and descriptions, they will be taken from the ‘Authors’ form once more.

The ‘Add New Record’ button allows users to add a new record to the database. Once clicked, this will provide users with a blank form to be able to enter the required details onto the form. 

The ‘Add New Record’ button and created macro are as follows.
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The created macro shows that when the button is clicked, if an error is produced, it will not allow the user to create the new record and a message box and sound will appear to alert the user that there was an error when clicked. If no error is produced, a new record will be created.
The ‘Save Record’ button allows users to save any new or amended records onto the database. Once clicked, this will save and apply the new record or updated details for an existing record onto the database. 

The ‘Save Record’ button and created macro are as follows.
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The created macro shows that when the button is clicked, if an error is produced, it will not allow the user to save the new or updated record and a message box and sound will appear to alert the user that there was an error when the button was clicked. If no error is produced, the new/updated record will be saved.







The ‘Delete Record’ button allows users to delete records on the database (for example, if “Dylan’s Book Store” no longer sells a specific book or a customer has requested their account to be closed). Once clicked, this will delete the record from the database. 

The ‘Delete Record’ button and created macro are as follows.
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The created macro shows that when the button is clicked, if an error is produced, it will not allow the user to delete the record and a message box and sound will appear to alert the user that there was an error when the button was clicked, and the deletion will either not occur or will be undone. If no error is produced and any macro errors are not shown, the record will be deleted.
The ‘Back to Main Menu’ button allows users to return to the main menu form to allow for easier navigation and to go to other forms, as necessary. Once clicked, the user will go to the main menu form. 

The ‘Back to Main Menu’ button and created macro are as follows.
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The created macro shows that when the button is clicked, the database will navigate the user to the ‘Main Menu’ and view the form itself (rather than the layout design or the datasheet) within a normal window. 











[bookmark: _Toc102586617]Conclusion

The database design and implementation met many user requirements, with the following requirements being achieved.

· Staff placed orders with suppliers and was mainly carried out by intuition and guessing. This was achieved by creating a suppliers table and report for users to show what the current suppliers are to “Dylan’s Book Store.” Customer orders are linked to books, with the books table including the book genre, allowing users to retrieve this information to base customer interests on order history (for example, a customer ordering books around ‘Food and Drink’ may be more interested in those types of books).
· Customers will place orders for copies of books, both popular and rare first editions. This was achieved by creating order and book tables for users to be able to view the quantity of these titles available, while reports are available for users to view customer orders.
· They have many customers outside Swansea and release a newsletter every three months. There are tables detailing customer home and e-mail addresses throughout the UK, which can allow users to retrieve this information and send newsletters either via mail or via e-mail, the latter of which can save costs and resources. The customer address allows users to process and dispatch orders via mail.
· They have a word processing database. This has been achieved as the Access database replaces this and allows users to quickly navigate different forms to check, add, save, and delete records. Reports are available as well to view customer details and retrieve the details as well much easier and more efficiently than the word processing database.
· The database system should be menu driven. This has been achieved as the database opens with the main menu form and users can navigate to the six different tables via menus and buttons. This will allow users to quickly perform what they require with simple and consistent menus and forms, with navigation buttons taking them to where they require.
· Query information for customers seeking out specific titles and particularly first editions, with reports produced for availability. This was achieved as a query was created for users to view what books are available and another query to view the first edition books available. This allows users to retrieve the information quickly to view available books for customers.
· Due to the user-intuitive design and the efficiency of the created database, users can perform the required actions very quickly for customers and allow for a lot of flexibility within the database.

However, while the overall database does meet many of the user requirements, some improvements can be made to the database to present data to users more effectively. Some of these improvements are as follows.

· As mentioned for the ‘Customer Orders’ query and report, a sum calculation was added to add a total at the bottom of the report. However, when the field was added in the report, this provided the total in each row rather than once at the bottom of the report. When the field was moved to the report footer in the design view, this provided an error as the formula could not find the order total details. This would be configured in the design view so that the total is shown once at the end of the report.
· As mentioned for the ‘Stock Available’ query and report, a calculation was created to show that when copies of a book have been sold from the overall quantity, it would show the remaining stock. While this has partially worked, it has caused some duplicate rows to be created as there was more than one copy sold for that specific book in a different order. These would need to be merged so that only one book is shown with the remaining total provided as one value instead of two.
· The quantity field in the books table should have been in the stock table instead and could have made calculations like the remaining stock mentioned above easier to create with the data in the same table. Pricing information such as selling price may have been preferable.
· Information around GDPR compliance may have been useful information to add to the main menu to remind users of the need to adhere to confidentiality requirements.
· An orders count could have been useful in the customer’s table to see which customers regularly order from “Dylan’s Book Store.”
· The orders table should have had a ‘status’ field to show the progress of orders, such as those received, ongoing and completed. This would have allowed users to view order detail progression more effectively.
· The stock table could have seen a general quantity field added to show an active stock balance rather than the number of copies sold for each order.
· The ‘Customer Orders’ and ‘Ongoing Customer Orders’ queries could have included an order status field to show the progression of orders, as this could have shown the status of all orders, including those ongoing or overdue more precisely.
· Users must know the author and supplier ID when completing the book forms. Functionality could be created for these fields to show the ID numbers automatically.
· The main menu could show the reports available for users to click on each one rather than having to navigate to the navigation pane to run them.
· The ‘Customer Order’ report could have included a field for an order status for users to view the status of any orders easier than what is currently available.
· Reviewing the stocks table, this may need a redesign as while it does show the quantity sold and the book price, this may have needed extra fields such as the actual quantity and a rolling calculation. This would allow users to view stock availability more concisely than what is currently shown.

These improvements to the database would make it more efficient and user friendly for those using the database, while queries and reports can be produced and be available to users quicker than the method of using the navigation pane to run them.
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[bookmark: _Toc102586620]User Guides

[bookmark: _Toc102586621]How to Navigate Forms

When the database opens, the user will see the following screen.
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· Click on the option you require to go to the respective form.

NB. If you wish to exit the database, click ‘Exit to Windows.’

As all the forms are like each other, the remainder of this user guide will be based on ‘Manage Authors.’

When you click on one of the options, you will receive the following form showing the first record.
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· From left to right, click on the first record, previous record, next record, or last record arrow as needed to navigate to the required entry and perform your action.

· Click the ‘Back to Main Menu’ button to return to the main menu and navigate to any of the other forms required.

 













[bookmark: _Toc102586622]How to Add and Save a Record

For this guide, screenshots used will be from the ‘Authors’ form.

· Click on the option you require from the main menu to go to the respective form.
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· When you have opened the required form from the main menu, click ‘Add New Record’ and you will see a blank screen.
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The ID field will automatically provide a number.

· Enter the required details in all other areas

Once completed, you should have something like the below.
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· Once completed, click ‘Save Record’ to save the new entry to the database.
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[bookmark: _Toc102586623]How to Delete a Record

For this guide, screenshots used will be from the ‘Authors’ form.

· Click on the option you require from the main menu to go to the respective form.
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· Navigate to the record you wish to delete and click ‘Delete Record.’

When deleting a record, you will receive a warning message informing you that you are about to delete a row.
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· Click ‘Yes’ to delete the record from the database.



When ‘Yes’ has been clicked, the row will be deleted from the database.
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NB. You may receive the following warning message if data in one table relates to others.
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· If all records are to be deleted that relate to, for example, a specific author, click ‘Yes.’ Otherwise, click ‘No.’















[bookmark: _Toc102586624]How to Run a Query and Report

When the database opens, the user will see the following screen.
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On the left-hand side, you will see a navigation pane named ‘All Access Objects,’ which shows all the tables, forms, queries, reports, and macros created.
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For this guide, screenshots will be used from the ‘Registered Suppliers’ query and report.

· Double click on the required query or report that you wish to run.

The result of the query and report will appear as follows.

Query

[image: ]

Report
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Users can export any query or report to different programs and formats, such as Excel, PDF, text, or e-mail.

· Once the query or report has been run, click the ‘External Data’ tab at the top of the database to view where to export the data.
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In this instance, Excel will be used.

· Click on Excel to begin the export wizard.







The following window will pop up.
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· Choose where you wish to save the Excel file. 

· If necessary, tick the ‘Export data with formatting and layout’ box to show the same formatting and layout that the query shows. 

· Ticking this box will make the ‘Open the destination file after the export operation is complete’ part active. Tick this box if you want the file to open once the export has been completed.

· Click ‘OK’ to export the query or report









Once completed, you will see the following screens confirming the export has been completed.
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· Click ‘Close’ to finish the process. If you wish to save the export steps and settings for future file exports, tick the ‘Save export steps’ box to do so.

· Once ‘Close’ is clicked, navigate to the file path where the file is saved, and you will see the file.

[image: ]

If you ticked the ‘Open the destination file after the export operation is complete’ box, the file will open automatically once the export has been completed.
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~Author_ID - Author_First_ - Author_Surn: ~ itle. Book Genre - ISBN - | Edition  ~

!___—__
1 Max Roberts The Thrill of the Kill Crime Thriller 489-60-59408-39-2
1 Max Roberts Broken Glass Crime Thriller 278-69-58479-30-2 an
2 Jonathan Gladstone Lady Lola Romance 478-69-50478-49-2 1st
2 Jonathan Gladstone The Queen Within Self-Help 387-69-50489-37-2 9th
2 Jonathan Gladstone Times Like These Biography 378-69-50489-30-1 10th
3 Gertrude Harris. The Pink Unicorn Children 578-69-40986-03-2 8th
3 Gertrude Harris My Name is Lily Children 587-90-68493-28-1 1st
3 Gertrude Harris. Fun Cock-e-Tails Food and Drink 689-70-58473-89-2 13th
4 Christine Kingsley No Animals Please, We're Vegan Food and Drink 387-96-05894-87-3  2nd
4 Christine Kingsley Let Me Be Me Biography 578-69-50849-37-1  7th
4 Christine. Kingsley You Do My Nut In Humour 126-57-48390-78-9 1st
5 David Goodwin Screw This DIY 378-69-50847-38-2 11th
5 David Goodwin Ouch That Hurt Health 478-69-58057-84-9 3rd
5 David Goodwin Balls Up Sport 476-85-90478-39-2 6th
6 Bella Jones Blast Off Science Fiction 897-01-37584-90-0 Sth
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6 Bella Jones Gangsta Paradise Biography 378-69-58479-03-8  1st
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9 Mark Simpson The Medical Journal of Known Diseases Health 978-69-05784-92-1 3rd

10 Gillian Davies The History of Cardiff City FC Sport 859-40-37890-58-6 2nd

10 Gillian Davies A Leap of Faith Action and Adventure '594-83-89706-95-8 1st

10 Gillian Davies Not So Shining Humour 690-59-48930-28-1  6th
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1 Max Roberts The Thrill of the Kill crime Thriller 489-6050408392  sth
Broken Glass crime Thriller 278-69-58479-302 2nd
The Goddess of Earth Self-Help 8670548950483 st
2 Jonathan Gladstone Lady Lola Romance 47869-50478-492 st
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3 Gertrude Harris The Pink Unicorn Children 578-60-40986-032  8th
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Fun Cock-e-Talls Food and Drink 6897058473892 13th
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Ouch That Hurt Health 478-69-58057-84-9  3rd
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Blast Off Science Fiction 897-0137584-90-0 sth
7 Brian smith Bellisim Food and Drink 587-96-05784-991  4th
The First Cowboy Actionand Adventure  869-5074893-028  1oth

Twinkly Moon Children 6050489504382 12th
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irst_Nam » Customer_Surna = Order_Date - Order_Total =

2 1Joshua Jones. 18/04/2022 £27.00
3 26 Sharla Smith 17/01/2022 £38.00
4 39 Carl Killroy 04/10/2021 £15.00
s 13 Joseph Hawkins 06/05/2021 £15.00
6 30 Holly Hunter 30/04/2022 £20.00
7 51 William Williams 01/05/2022 £15.00
8 52 James Taylor 29/04/2022 £20.00
9 7 Amy Gladwin 28/04/2022 £30.00
10 14 Christopher Pearce 20/01/2022 £20.00
11 41 Nicola Davies 10/03/2021 £25.00
12 38 Gabrielle Jenkins 09/09/2021 £10.00
13 21 Harriet Rayner 10/01/2021 £17.00
14 16 Samantha Harper 03/03/2022 £6.00
15 49 Mary Whitehouse 04/04/2022 £22.00
16 37 Jasmine Paris 05/05/2021 £20.00
17 4 Margaret Houston 04/04/2022 £13.00
18 1Joshua Jones. 30/04/2022 £40.00
19 42 Bethan Baldwin 01/05/2022 £11.00
20 26 Sharla Smith 30/04/2022 £140.00

Total £534.00
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6 Steven Kingsley 73 St. Anne's Garden  Birchgrove Swansea  SA852GV (01869) 389706 _ Steve.Kingsley29@hotmail.com
9 David Ford 36 Bella Avenue Morriston Swansea  SAQS2BF (01879) 489605  David.Fordgs@outlook.com
10 Jonathan Fortune 47 Coppers Way Birchgrove Swansea  SA86 4GV (01768) 950434  Jonny.Fortuness@hotmail.com
12 Elizabeth Davies 45 Clement Crescent  Morriston Swansea  SA842GS (01583)289058  Lizzydaviesgs@gmail.com
17 Lisa Smith 43 Harrison House  Birchgrove Swansea  SAQ5 W (01657) 289506  Lisa.smith@hotmail.com
21 Harriet Rayner 30 Hearty House Morriston Swansea  SA39 1MN (01657) 970685  Harriet. Rayner@gmail.com
24 Simon Price 50 York Street Birchgrove Swansea  SA183DQ (01823) 950432 Simon. Price@outlook.com
28 Carwyn Lioyd 21 Derby Drive Morriston Swansea  SA28 UF (01759) 378950  Carwyntheman@gmail.com
31leaun Evans 839 Holland House  Birchgrove Swansea  SA38 1DF (01768)271895  leaunrugbypro@hotmail.com

50 Eluned Morgannwg 82 Fonseca Fence Morriston Swansea  SA18 3BS (01287) 593038  Elliemorgan4839@outlook.com
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~Author_ID - Author_First_- |Author_Surni | Book_ID - Book_Title - ISBN - Editon -

2 Jonathan Gladstone 4 Lady Lola 478-69-50478-49-2  1st
3 Gertrude Harris 8 My Name is Lily 587-00-68493-28-1  1st
4 Christine Kingsley 12 You Do My Nut In 126-57-48390-78-9  1st
6 Bella Jones. 18 Gangsta Paradise 378-69-58479-03-8  1st
8 Margaret Cooper 24 Love at First Swipe 685-94-03896-75-8  1st

10 Gillian Davies 31 A Leap of Faith 594-83-89706-95-8  1st
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Ongoing Cutomer Orders Within the Past Three Days

Order Date Order ID Customer ID  First Name Customer Surname Order Total
30/04/2022 6 30 Holly Hunter £20.00
30/04/2022 18 1 Joshua Jones £40.00
30/04/2022 20 26 Sharla smith £140.00
01/05/2022 7 51 Wiliam Williams £15.00

01/05/2022 19 42 Bethan Baldwin £11.00
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