Database Design – The Book Store

By Benjamin Kiddie

Student Number: 1800242

Date Submitted: 6 / 5 / 2019

Bachelor of Science: Computing (Games Development)

School of Applied Computing

Table of Contents

1. Introduction
2. Entities
	2.1. Requirements
	2.2. Entity Relationship Diagram
3. Microsoft Access Database
	3.1. Forms
	3.2. Reports
	3.3. SQL
4. User Guide
5. Conclusion
6. References


Table of Figures
Figure 1 Dylan's Book Store ERD	5
Figure 2 Main Menu Form	7
Figure 3 Customer Form	8
Figure 4 Staff Form	9
Figure 5 Supplier Form	10
Figure 6 Books Form	11
Figure 7 Customer Order Form	12
Figure 8 Staff Order Form	13
Figure 9 Book Availability Form	14
Figure 10 Customer Form Customer Search Report	15
Figure 11 Books Form Book Search	15
Figure 12 Customer Order Form Customer Search Report	15
Figure 13 Customer Order Form Book Search	16
Figure 14 Customer Order Ongoing Customer Orders Report	17
Figure 15 Staff Form Staff Search Report	17
Figure 16 Staff Order Form Staff Search Report	17
Figure 17 Staff Order Form Ongoing Orders Report	18
Figure 18 Staff Order Form Book Search Report	18
Figure 19 Book Availability Form Available Books Report	19
Figure 20 Book Availability Form Book Search Report	19
Figure 21 Book Availability Form Supplier Search	19
Figure 22 Book Availability Form Book Search Query	20
Figure 23 Book Availability Form Book Availability Query	20
Figure 24 Book Availability Form Supplier Search Query	20
Figure 25 Book Form Book Search Query	20
Figure 26 Customer Form Customer Search Query	20
Figure 27 Customer Order Form Book Search Query	21
Figure 28 Customer Order Form Customer Search Query	22
Figure 29 Customer Order Form Ongoing Orders Query	22
Figure 30 Staff Orders Form Ongoing Orders Query	22
Figure 31 Staff Order Form Book Search Query	22
Figure 32 Staff Order Form Staff Search Query	22
Figure 33 Staff Form Staff Search Query	22



2

1. Introduction
Using the skills gained throughout the Information Engineering, the goal of this assignment is to design a database in Microsoft Access accompanied by an Entity Relationship Diagram (ERD). The database must utilise elements taught such as data input masks, validation rules, Structured Query Language (SQL), forms, reports and macros. The topic of the assignment is designing for a fictional book store, named “Dylan’s Book Store”, which wishes to upgrade to a modern, computerised data handling method.
In this report, the ERD will be presented as screenshots and talked about to provide background as to its design. Following this, the database will be talked about in a similar fashion, with screenshots of forms, reports, and SQL as points for discussion. Following the talks, a brief user guide will be created to inform potential users of the system as to what and how each function is and works.


2. Entities
This section is split up into two parts. The first will discuss the requirements established by the assignment brief, where the second section will show the Entity Relationship Diagram produced as a result of the requirements analysis.

2.1. Requirements
The four main entities that were deduced from the assignment brief’s description of the book store are as follows:
· Customer
· Staff
· Book
· Supplier
The customer of the store, the staff that run the store and stock it with books, suppliers which provide the books, and the stock of books are the reasons for why they are the primary entities.
The customer entity is built up of many elements. The unique ID, CustomerID, is the most important as it keeps track of each individual patron. Their first and last name are kept track of as they are both easy information to request from a patron in order to perform a lookup. TelephoneNo and EmailAddress are forms of contact with the patron, where they can be notified of order confirmations or changes. HomeAddress is the location in which orders would be delivered.
The staff entity would be comprised of a similar fashion to customer. A unique ID, StaffID, would keep track of each employee. Their first and last names would also be a form of identification. TelephoneNo and EmailAddress can be used to contact the employee regarding any business. HomeAddress can also be used as a way to contact the employee if other avenues are unavailable.
Supplier can also be constructed similarly to the previous two. A SupplierID can be used to uniquely identify each supplier. A SupplierName would be the title of the business providing the books, and can be used for lookups. EmailAddress and BusinessAddress can be used as forms of contact with the supplier regarding orders made to them from the store.
The book entity requires that a unique id (BookID) be present not just due to the potential volume of books that would be available, but as a shorthand lookup to books with long titles. In addition, the book title is included if the ID is not known. The assignment brief highlights that special first edition books be a factor to consider, hence the inclusion of a yes / no FirstEdition data. A Condition element is necessary to determine the state in which a book is e.g. a customer may want to only purchase new, mint condition book, or perhaps they don’t mind used or worn books but will want to know before purchase. The Price is also a necessary data to notify the store or patrons how much they’ll be spending to acquire a book.
The entity CustomerOrder bridges the Customer and Book entities. It is used to hold details of which customer (denoted by CustomerID) ordered which book (denoted by BookID). The Quantity of books ordered allows multiple orders of the same book by the same customer to be held in one order as opposed to making new orders for each book.
The StaffOrder table bridges the Staff and Book entities. The idea is that this table is used by the store staff to order new stock. The StaffID helps show which staff member order which books (BookID) stock up on. Quantity alleviates the need for making more orders for the same book at a given time.
The BooksAvailable entity is essentially the stock of the store, bridging the Books and Supplier entities. When a staff places an order for books, the BooksAvailable entity would be updated to increase the Quantity of the books ordered (found by using the BookID). Knowing which supplier the book was acquired from (by the use of SupplierID) helps with any orders made between the store and supplier in the event an order doesn’t go through properly or if a return needs to be made.

2.2. Entity Relationship Diagram
The ERD for the book store database can be seen below: 
[image: ]
[bookmark: _Toc8071004]Figure 1 Dylan's Book Store ERD
In designing this ERD, techniques learned throughout the module and online research using resources such as a book that covers ERD modelling [1]. Using Microsoft Visio and the tools it offers, the ERD was designed to accommodate as many of the requirements analysed as possible.


3. Microsoft Access Database
The database for Dylan’s Book Store was designed to have the following features highlighted in the report:
· User has the ability to delete information from any table.
· User should be able to view, on screen, Book, Stock (in this case, Book Availability), Order (both Customer and Staff), and Customer Details.
· User should be able to view ongoing customer orders.
· User should be able to query the system and print out relevant reports.
Each of the solutions to the requirements listed above will be discussed. One of the requirements in the report, which was the ability to add data to a database, was unable to be implemented due to the lack of skillset required. As such, this was excluded from the requirements met that was listed above.
When designing the database, the ERD fields “HomeAddress” and “BusinessAddress” were replaced with four new fields – AddressLine1, AddressLine2, AddressLine3, and PostalCode. This allows for higher detail as opposed to a single address.
When populating the tables, three resources were used to help produce data. A name generator [1] for people, a book title generator [2], and a street name generator [3].

3.1. Forms
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[bookmark: _Toc8071006]Figure 3 Customer Form
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[bookmark: _Toc8071008]Figure 5 Supplier Form


[image: ]
[bookmark: _Toc8071009]Figure 6 Books Form
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[bookmark: _Toc8071010]Figure 7 Customer Order Form
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[bookmark: _Toc8071011]Figure 8 Staff Order Form
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[bookmark: _Toc8071012]Figure 9 Book Availability Form


4.2. Reports
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[bookmark: _Toc8071013]Figure 10 Customer Form Customer Search Report
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[bookmark: _Toc8071014]Figure 11 Books Form Book Search
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[bookmark: _Toc8071015]Figure 12 Customer Order Form Customer Search Report
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[bookmark: _Toc8071016]Figure 13 Customer Order Form Book Search
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[bookmark: _Toc8071017]Figure 14 Customer Order Ongoing Customer Orders Report
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[bookmark: _Toc8071018]Figure 15 Staff Form Staff Search Report
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[bookmark: _Toc8071019]Figure 16 Staff Order Form Staff Search Report
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[bookmark: _Toc8071020]Figure 17 Staff Order Form Ongoing Orders Report
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[bookmark: _Toc8071021]Figure 18 Staff Order Form Book Search Report
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[bookmark: _Toc8071022]Figure 19 Book Availability Form Available Books Report
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[bookmark: _Toc8071023]Figure 20 Book Availability Form Book Search Report
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[bookmark: _Toc8071024]Figure 21 Book Availability Form Supplier Search


3.3. SQL
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[bookmark: _Toc8071025]Figure 22 Book Availability Form Book Search Query
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[bookmark: _Toc8071026]Figure 23 Book Availability Form Book Availability Query
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[bookmark: _Toc8071027]Figure 24 Book Availability Form Supplier Search Query
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[bookmark: _Toc8071028]Figure 25 Book Form Book Search Query
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[bookmark: _Toc8071029]Figure 26 Customer Form Customer Search Query

[image: ]
[bookmark: _Toc8071030]Figure 27 Customer Order Form Book Search Query
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[bookmark: _Toc8071031]Figure 28 Customer Order Form Customer Search Query
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[bookmark: _Toc8071032]Figure 29 Customer Order Form Ongoing Orders Query
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[bookmark: _Toc8071033]Figure 30 Staff Orders Form Ongoing Orders Query
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[bookmark: _Toc8071034]Figure 31 Staff Order Form Book Search Query
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[bookmark: _Toc8071035]Figure 32 Staff Order Form Staff Search Query
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[bookmark: _Toc8071036]Figure 33 Staff Form Staff Search Query


4. User Guide
When the database is first loaded, a form is presented to the user which functions as a main menu and a location which navigation to any other forms takes place.
The Main Menu form uses a macro named AutoExec, which runs upon loading the database, causing this form to be the first thing the user sees. There are eight options available at the menu. When navigating the forms, only the buttons should be used. These buttons do the following:
· Customer Form button opens the Customer form
· Staff Form button opens the Staff form
· Supplier Form button opens the Supplier form
· Book Form button opens the Books form
· Customer Order Form button opens the Customer Order form
· Staff Order Form button opens the Staff Order form
· Book Availability Form button opens the Book Availability form
· Close Access exits the application
Each form stays consistent in their design, where there are three reoccurring sections throughout; Navigation, Data Manipulation and Miscellaneous.
Navigation can be broken down into five functions. First and last record buttons display the first and last records of a table in the output fields. Next record button displays the record next in line, while previous record displays the one before. The find record button can be used by first selecting the field you want to search by, then pressing the button. A prompt for entering the data you want to search relevant fields by will appear. Once data is entered, the fields will navigate to the relevant field.
Data manipulation includes two functions. One is the delete record button, which erases the record currently displayed in the fields. Undo record will undo immediate changes to the table e.g. accidental record deletion.
Miscellaneous has two functions – main menu button, which navigates the user back to the main menu form, and the close form button which closes the current window.
Past the consistencies, some forms have features not shared by others, for example:
· Customer and CustomerOrder forms have Find Customer. The current CustomerID in the field displayed will be looked up, and all fields pertaining to this ID will be displayed in a report.
· Staff and StaffOrder forms have Find Staff. This function looks up the fields pertaining to the StaffID being displayed within the StaffID field, and outputs all the data to a report.
· Books, StaffOrder, CustomerOrder and BookAvailability forms have the Find Book function. This looks at the BookID being displayed, finds the related fields to it, and outputs them to a report.
· BookAvailability has a Find Supplier function, which looks at the SupplierID being displayed, searches for related fields, and outputs them to a report.
· BookAvailability has a Find Available Books function. This searches the BookAvailability table for books with a quantity greater than zero and outputs each to a report.
· StaffOrder and CustomerOrder have an Ongoing Orders function, which searches the relevant table for any orders that were not marked as delivered, which are then displayed in a report.
Reports have two primary functions once opened. One of these is the Print Preview function, which changes the display of the report to Print Preview. There is a known issue where the Access window becomes unresponsive when print preview is opened this way, and can be circumvented by opening a different application and navigating back into Access, where the window then becomes responsive again. The other function of reports is the Close Report, where the window is closed. This closes the report window and navigates the user back to the form they were on originally.


5. Conclusion
When working through this assignment, some requirements were unable to be met due to the lack of skillset needed. These are:
· The ability for a user to add data to a table.
· Setting up relationships between tables in Access successfully.
· Setting up foreign keys using SQL.
· Using SQL to produce relationships.
An ERD was successfully established in Visio, and the Access database successfully allows for a majority of required functions. With more time, implementation of the failed requirements would be ideal.
The rest of the requirements outlined by the assignment brief have been met with varying results. While some implementations are of a less than ideal standard (such as the quality of functions available to the user within forms) they nonetheless are able to provide an output that would be desirable.
In addition, further research into academic material given more time would have improved the outcome.
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