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[bookmark: _Toc123321874]Abstract— This report covers the development of a book archive website, with the user experience as a main feature point. It sets out the main user requirements for the site, then goes on to talk about the method the website’s design was chosen with. Finally, it finishes off with a look into the testing of the website, with the creation of testing tables and what should go into them.
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[bookmark: _Toc156251446]Introduction
The aim of this report is to outline the design and functionality of a newly developed book archive website. Its main focus is on the user experience, but also goes into the method of designing the site. Additionally, it covers aspects of software testing and testing table development.
[bookmark: _Toc156251447]User Requirements
The website that has been produced was designed as a book archive to allow users to search up a book, and determine its author, ISBN, etc. The specific requirements are set out as follows:
1. Users must be able to easily navigate through the website to find whichever page they need to get to.
2. Users must be able to access a list of books which display the books title, author, genre, ISBN number, and price.
3. Users must be able to select a set of books to have emailed to themselves the information about them.
4. Users must be able to search for a book by title, author, etc.
5. Users must be able to add, edit, and delete books from the website.
The first requirement dictates that navigating around the website is easy to do – an obvious requirement for a good user experience. There are several ways of doing this, the simplest of which is with a navigation menu. [Fig. 1] This navigation bar is useable at all times – the only content on the page that changes is that of the main (centre) section. The second requirement is that of the users being able to see, essentially, an archive of all of the books that are present on the website. There is a full, dedicated page that lists to the user all of the books present in the database. This is presented in a very easy-to-read table format [Fig. 2] which contains; title, author, genre, ISBN, price, and if the book is part of the current featured selection. This requirement goes hand in hand with requirement three – the creation of a reading list. The archive table [Fig. 2] shows an additional column and button. The column contains a checkbox alongside each of the books it lists. When the “Add To Reading List” button is clicked, all books which have their checkbox ticked will be put into a list. The user is then given a list of which books they’ve selected [Fig. 3], and asked if they’re happy with this list, and would like to receive this list in an email. If they select confirm, they will be prompted to enter their email address [Fig. 4], and the information about the selected books will be sent to them. In regard to requirement four, there is a dedicated page for searching for specific books. [Fig. 5] This page gives users the option of searching by; title, author, genre (as a dropdown menu), ISBN, price (with options for exact price, as well as higher or lower than the entered value), or featured status. Users enter the information they have into a specific field, then select the search button. If, for example, a user ticks the checkbox for featured books, all books that are featured will be displayed to them. [Fig. 6] The final requirement is for the users of the website to be able to add, remove, edit the book archive. Two pages have been set up to handle this. The “Add Book” page [Fig. 7] gives a list of all the essential details that must be entered to add a book to the archive: title, author, genre, ISBN, Price, and featured status. The user is then able to click the add book button which will add the book to the database. To enhance the user experience, an error message is given to the user if they have not entered details correctly. The other page [Fig. 8] is set up to edit the books. The table on this page displays all the books in the archive, with additional columns of the book picture (in text form), as well as columns for Edit and Delete buttons. When the edit button is clicked, the text fields in the row are converted to text boxes to allow the user to change their information. The user is then able to select either save (to patch these changes to the database,) or cancel (to undo these changes). 
[bookmark: _Toc156251448]Design
There were two sets of designs created as wireframes for each “page” of the website. The home page had two layouts. The first design [Fig. 9] featured a whole page dedicated to the website’s featured book (in the form of a carousel), whilst the other [Fig. 10] had a much smaller carousel and a large news section underneath [1]. It was decided that the larger featured section would be more beneficial for catching the user’s eye, over having the main page split between two different components – a news section was also decided as to not be that helpful for the purposes of the site. A potential downside of this design is the lack of direction that the home page contains. To counter this, users can click on the images of the books in the carousel to see more information about them [Fig. 11]. This enhances the website’s usability to help display information to users. 
The following designs [Fig. 12 and 13] are for the archive page. In the first design [Fig. 12], the archive and the edit page are combined. This makes it very convenient for users to both see all the books in the archive, as well as update/remove them as needed. The two issues with this design are:
1. In the event a user account system is added, additional code would have to be implemented to only generate the edit and delete buttons when the admins are logged in and viewing the page.
2. The table has a very large number of columns, so requires a lot of space to be readable.
Regarding the concerns above, regardless of which design is chosen, additional code will need to be implemented. It is, however, much simpler to just have a whole new table that only admins can access, rather than adjusting the already existing table. The second point really takes priority here. Having two split tables enhances the user experience by showing them less information at a time. This prevents bombarding the user with too much, unnecessary information at one time. It also makes it less likely that an administrator will accidentally edit/delete a record as this would require different navigation to get there. For these considerations, an alternative design was used. [Fig. 13] 
This decision led to the additional design of a page dedicated to just editing the archive. [Fig. 14] This page didn’t require the reading list button (or its necessary column), so could be removed to make the table smaller, and therefore more user friendly.
The two designs for the page dedicated to adding books to the archive were fundamentally the same – all of the input boxes were identical, but just rearranged in a different pattern. One design [Fig. 15] had the text boxes arranged horizontally across the page, whilst the other [Fig. 16] had its text boxes vertically. Either style worked, but the forethought of potential page scaling won out, with the vertical layout [Fig. 16] being chosen. This design ensured that users on smaller (narrower) screens could still see all of the input boxes.
The final page that had to be designed was the search page. This page followed a similar design process to the previous – a divide between horizontal [Fig. 17] and vertical [Fig. 18] layout. Following the same logic as before, the vertical [Fig. 18] layout was selected.
[bookmark: _Toc156251449]Further Functionality
Further functionality included on the website is that of polling. The home page is set up to poll (refresh its contents) every 60 seconds. As briefly mentioned above, the archive page has a feature that allows the creation of a reading list. This button is present above the archive table. When clicked, the user will be prompted with the books they’ve selected, and asked if they wish to confirm, or cancel. Confirming will prompt the user to enter their email to have the book information sent to them. Cancelling will return them back to the archive page. Additionally, the add book page has error handling attached to it. In the event something goes wrong, the user will be notified of the error they have encountered. Examples of this include entering a nonnumerical value into the price field or leaving any of the fields empty. Within the edit table, when a record gets updated, the table instantly reflects these changes, and updates the database to match. If the user cancels the edits made to the book, the textboxes convert back into regular text. The delete button in said table will remove its corresponding book from the database. For the search page, if no values are entered into a field, and a search is still performed on it, all books will be displayed to the user. For added user convenience, the genre field was set up as a dropdown menu.
[bookmark: _Toc156251450]Purpose
The purpose of the website is to allow users to keep a list of as many books as possible. This list holds the key details that users might need to know about a specific book. These main aspects are the title, the author, and the ISBN. These details will allow users the find the books elsewhere if desired. Additional details are present, such as the genre assigned to the book, and the best price that can be found for it. This price would then carry a link to a website which sold the book at that price. Additionally, users can create lists for themselves of books they want to check out in the future. This list carries all of the above details and gets emailed to the user for easy, future referencing. The website also had to contain the ability to edit, add, and delete books from the database, so that an accurate list of books is able to be kept.
[bookmark: _Toc156251451]Setup instructions
1. Extract the zip folder (BookSwiftly.7z) to a location on your drive.
a. This likely requires having 7-Zip installed.
i. This was done because regular zip files were removing files with nothing in them (and this caused issues)
2. In the file which contains docker-compose.yml
a. Open a command line
b. Type docker compose up
3. Log into adminer on localhost:8080 with the following login details
a. System: PostgreSQL
b. Server: postgres
c. Username: docker
d. Password: password
e. Database: mydb
4. If the books table is not present in the database
a. Go to import, browse and select the Books.sql file in the root folder
5. To access the website, go to localhost:81/index
[bookmark: _Toc156251452]Software Testing
[bookmark: _Toc156251453]Software Testing information
When testing software (with the purpose of creating a test table), there is a large amount of information that could be included. A test case table created by Thomas Hamilton [1] recommends seven bits of information to include in a test case table. These are:
· Test case ID
· Test case description 
· Test steps
· Test data
· Expected Results
· Actual results
· Pass/fail
A test case ID would be a great addition to a test case table, allowing future referencing from other tables. The inclusion of a case description would be vital to understand what the test was trying to achieve. This description can be very specific or rather vague, depending on how much you want to achieve in that singular test. Hamilton advises keeping test cases as simple as possible, so that others can understand them (assuming that the test creator is not running the tests themselves). The test steps are of major important in a test case, as they guide you on which steps to take to reproduce or carry out the test. This also helps guide as to what actions have already been tested when future tests are written. Another helpful bit of information to include in a test table is the data entered in by the user to perform the test. This primarily includes what information is entered into the input fields – usernames, passwords, etc. As the website being tested contains a reasonable number of input fields, this would definitely benefit being included in the table. The following two sets of information are perhaps the most essential – the expected results and actual results show what the test should have resulted in, and how it actually performed. These cases must match to demonstrate a successful test. If the expected doesn’t match the actual result, then it can be confirmed that the test has failed. Both pass and fail need to be recorded, so including a column for them would be fitting.
In addition to these sets of information, further pieces can be added to a test case table. Software Testing Help [2] advises of some additional information which should be included on top of the suggestions already made by Hamilton. This involves the inclusion of a test priority to help order which tests should be performed first. Alongside this, would be any prerequisites that the current test needs, in order to be tested correctly. This is a create inclusion, which also helps to set the test priority. The final recommendation taken to include in the test case table used here, is that of test numbers. These test numbers break down one large test, into much smaller tests. This allows, for example, testing a whole web page, and splitting each feature of the page down into a different test number.
[bookmark: _Toc156251454]Testing Table
This is the test table layout that was decided upon:
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	Test Case Description
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	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result
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	Test Case ID
	IndexPageTest
	Test Priority
	High

	Test Case Description
	Testing that the website index page loads and generates content (nav, etc.) correctly.
	Prerequisite
	N/A

	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result

	1
	Load website
	Localhost:81/index
	Website opens with navigation, heading, footer, and main section in the correct places.
	Website opens with navigation, heading, footer, and main section in the correct places.
	Pass





	Test Case ID
	NavigationTest
	Test Priority
	High

	Test Case Description
	Testing the functionality of the navigation bar
	Prerequisite
	IndexPageTest pass

	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result

	1
	Click Home button
	N/A
	Home page loads and displays featured books carousel
	Home page loads and displays featured books carousel
	Pass


	2
	Click Archive Button
	N/A
	Archive page loads and displays the archive table
	Archive page loads and displays the archive table
	Pass

	3
	Click Add Book Button
	N/A
	Add book page loads and displays the add book form. No data is present in the form
	Add book page loads and displays the add book form. No data is present in the form
	Pass

	4
	Click Edit Button
	N/A
	Edit page loads and displays the edit book table
	Edit page loads and displays the edit book table
	Pass

	5
	Click Search Button
	N/A
	Search page loads and displays the search form
	Search page loads and displays the search form
	Pass





	Test Case ID
	HomePageTest
	Test Priority
	Medium

	Test Case Description
	Testing functionality of the home page
	Prerequisite
	IndexPageTest pass

	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result

	1
	Click on any of the books in the carousel
	N/A
	Clicking on a book will open the book info page which displays the information about the book – Title, Author, Genre, ISBN, Price
	Clicking on a book will open the book info page which displays the information about the book – Title, Author, Genre, ISBN, Price
	Pass

	2
	Click the back button after having opened the book information
	N/A
	Clicking on the back button takes the user back to the home page.
	Clicking on the back button takes the user back to the home page.
	Pass

	3
	Click the next button on the carousel
	N/A
	Clicking on the next button displays another set up of to three books
	Clicking on the next button displays another set up of to three books
	Pass

	4
	Click on the next button multiple times
	N/A
	Clicking on the next button multiple times cycles through the slides of books until it reaches back to the beginning again
	Clicking on the next button multiple times cycles through the slides of books until it reaches back to the beginning again
	Pass

	5
	Click on the back button on the carousel
	N/A
	Clicking on the back button takes the user to the last set of up to three books in the carousel
	Clicking on the back button takes the user to the last set of up to three books in the carousel
	Pass

	6
	Click on the back button multiple times
	N/A
	Clicking on the back button multiple times cycles through the slides of books in the reverse order (last to first)
	Clicking on the back button multiple times cycles through the slides of books in the reverse order (last to first)
	Pass

	7
	Wait 60 seconds for contents of the page to refresh
	N/A
	Waiting 60 seconds reloads the featured books on the page in a different order (this shows the books be re-retrieved from the database)
	Waiting 60 seconds reloads the featured books on the page in a different order (this shows the books be re-retrieved from the database)
	Pass





	Test Case ID
	ArchivePageTest
	Test Priority
	Medium

	Test Case Description
	Testing functionality of the archive page
	Prerequisite
	IndexPageTest Pass

	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result

	1
	Drag the scroll wheel if its present
	N/A
	Dragging the scroll wheel scrolls down the list of books in the archive table
	Dragging the scroll wheel scrolls down the list of books in the archive table
	Pass

	2
	Click multiple checkboxes
	N/A
	Multiple checkboxes can be selected
	Multiple checkboxes can be selected
	Pass

	3
	Click Add To Reading List button with no checkboxes selected
	N/A
	Nothing happens
	Nothing happens
	Pass

	4
	Click Add To Reading List button with any checkboxes selected
	N/A
	Page changes to show which books have been selected and asks the user to confirm or cancel sending the information to an email
	Page changes to show which books have been selected and asks the user to confirm or cancel sending the information to an email
	Pass

	5
	Click the Cancel button on the selected books screen
	N/A
	Page goes back to the archive table
	Page goes back to the archive table
	Pass

	6
	Click the confirm button on the selected books screen
	N/A
	The page changes to show the user a textbox instructing them to enter their email
	The page changes to show the user a textbox instructing them to enter their email
	Pass

	7
	Enter email and click Submit button
	Email: test@test.com
	The page changes to show that the selected books have been sent to the email address
	The page changes to show that the selected books have been sent to the email address
	Pass

	8
	Click the Submit button without anything entered into the email textbox
	N/A
	Requests that the user enters text into the field
	Requests that the user enters text into the field
	Pass

	9
	Click the submit button after entering a non-email string into the textbox
	Email: 
testValue
	Requests that the user enter an email address
	Requests that the user enter an email address
	Pass





	Test Case ID
	AddBooksPageTest
	Test Priority
	Medium

	Test Case Description
	Testing functionality of the Add Books page
	Prerequisite
	IndexPageTest Pass

	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result

	1
	Click Add Book button without entering any information
	N/A
	Error message appears instructing users that fields cannot be empty
	Error message appears instructing users that fields cannot be empty
	Pass

	2
	Enter details into form, but use a non-numerical value for price
	Book Title:
TestTitle
Author:
TestAuthor
Genre:
TestGenre
ISBN:
TestISBN
Price:
TestPrice
	Error message appears instructing users that only numerical numbers can be used for price
	Error message appears instructing users that only numerical numbers can be used for price
	Pass

	3
	Enter details with numerical price value
	Book Title:
TestTitle
Author:
TestAuthor
Genre:
TestGenre
ISBN:
TestISBN
Price:
100
	Message appears to user telling them that the book “TestTitle” has been successfully added to the archive.
Upon checking the archive table, the book “TestTitle” is now present. Fields get reset to empty values
	Message appears to user telling them that the book “TestTitle” has been successfully added to the archive.
Upon checking the archive table, the book “TestTitle” is now present. Fields get reset to empty values
	Pass

	4
	Enter details with an ISBN that is already present in the database (after test 3)
	Book Title:
TestTitle
Author:
TestAuthor
Genre:
TestGenre
ISBN:
TestISBN
Price:
100
	Messsage appears instructing users that a book with that ISBN already exists in the database
	Messsage appears instructing users that a book with that ISBN already exists in the database
	Pass





	Test Case ID
	EditPageTest
	Test Priority
	Medium

	Test Case Description
	Testing the functionality of the Edit page
	Prerequisite
	IndexPageTest Pass

	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result

	1
	Click the delete button of one of the books in the table
	N/A
	User is presented a pop-up to ask if they are sure they want to delete the book
	User is presented a pop-up to ask if they are sure they want to delete the book
	Pass

	2
	Click the Cancel button on the pop-up
	N/A
	Pop-up closes
	Pop-up closes
	Pass

	3
	Click the OK button on the pop-up
	N/A
	Book disappears from the table. Book has also been removed from the archive table
	Book disappears from the table. Book has also been removed from the archive table
	Pass

	4
	Click the edit button on a book in the table
	N/A
	Textboxes appear in place of the text for that book in the table. These textboxes have the values that were present as text previously. Also, the Edit button has been replaced with “Save” and the delete button has been replaced with “Cancel”
	Textboxes appear in place of the text for that book in the table. These textboxes have the values that were present as text previously. Also, the Edit button has been replaced with “Save” and the delete button has been replaced with “Cancel”
	Pass

	5
	Click the cancel button after changing a field
	N/A
	Textboxes convert back to regular text. Any changes that were made in the textboxes are reverted back to their original text
	Textboxes convert back to regular text. Any changes that were made in the textboxes are reverted back to their original text
	Pass

	6
	Click the Save button after changing the title textbox
	Any text
	Textboxes convert back to regular text. Any changes that were made in the textboxes are updated to the table
	Textboxes convert back to regular text. Any changes that were made in the textboxes are updated to the table
	Pass

	7
	Click the save button with a non-numerical value for price
	Any text
	Save button doesn’t do anything
	Save button doesn’t do anything
	Pass





	Test Case ID
	SearchPageTest
	Test Priority
	Medium

	Test Case Description
	Testing the functionality of the Search page
	Prerequisite
	IndexPageTest Pass

	Test No
	Action
	Inputs
	Expected Outcome
	Actual Outcome
	Test Result

	1
	Click any search button that isn’t Price or Featured
	N/A
	A new page opens, and all results are loaded
	A new page opens, and all results are loaded
	Pass

	2
	Enter a value in the Book Title textbox, then click search
	TestTitle
	A new page opens and all the results with that title are displayed
	A new page opens and all the results with that title are displayed
	Pass

	3
	Click any Back button on the results page 
	N/A
	Goes back to the search page
	Goes back to the search page
	Pass

	4
	Enter a value for Author click search
	TestAuthor
	A new page opens and shows the books by TestAuthor
	A new page opens and shows the books by TestAuthor
	Pass

	5
	Select an option for Genre and click search
	N/A
	A new page opens and shows the books with that genre
	A new page opens and shows the books with that genre
	Pass

	6
	Enter a value for ISBN and click search
	TestISBN
	A new page opens and shows the book with that ISBN
	A new page opens and shows the book with that ISBN
	Pass

	7
	Enter a value for Price with the Equal radio button selected and click search
	10
	A new page opens and all the books that are $10 are displayed
	A new page opens and all the books that are $10 are displayed
	Pass

	8
	Enter a value for Price with the Higher radio button selected and click search
	10
	A new page opens and all the books that are more than $10 are displayed
	A new page opens and all the books that are more than $10 are displayed
	Pass

	9
	Enter a value for Price with the Lower radio button selected and click search
	10
	A new page opens and all the books that are less than $10 are displayed
	A new page opens and all the books that are less than $10 are displayed
	Pass

	10
	Click the search button for Featured, with the checkbox unticked
	N/A
	A new page opens and the books that are not marked as featured are shown
	A new page opens and the books that are not marked as featured are shown
	Pass

	11
	Click the search button for Featured, with the checkbox ticked
	N/A
	A new page opens and the books that are marked as featured are shown
	A new page opens and the books that are marked as featured are shown
	Pass





[bookmark: _Toc156251456]Conclusion
This report covered the development process of the BookSwiftly book archive website. It went into detail on the key user requirements that the website would need to hit. It then analysed different design approaches that were used to set the final design of the website (with additional features and the website purpose included). A guide to installing the website is also included. Finally, it goes on to talk about what information should be included in software testing, with this information used to design a testing table. This table is then used to carry out testing on the website.
[bookmark: _Toc156251457]Video Links
Website Demonstration:
https://youtu.be/ZR8Hgr1ODOk
Client-Side Code:
https://youtu.be/NLZAvRm77QI
Server-Side Code:
https://youtu.be/QX6uq1xYZ2Q
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