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1. [bookmark: _Toc26196379]Web Application Development Concepts
According to Office for National Statistics 87% of all adults used the internet daily or almost every day in 2019 [1] and among all adults, 84% had used the internet “on the go” in 2019, using a mobile phone, smartphone, laptop, tablet or handheld device [1]. These statistics shows how access to the internet is something obvious these days. The number of websites increases every year. More and more companies are investing in making the website their full-fledged showcase. That is why it is becoming increasingly difficult to stand out and you need to be up to date with trends so that our website is considered modern. There were times when the website was supposed to be just pretty. This "pretty" usually meant an explosion of the creative expression of the graphic designer and the customer, with no relation to usability. Now, however, we have the UX era and design trends are subordinated to its recommendations. However, the success of web design is not the incentive display, but whether users will be happy to use it. So, what are the trends and rules of creating websites?
1.1 [bookmark: _Toc26196380]JavaScript
[bookmark: _Hlk23947281]JavaScript has grown into a relatively large language that allows the users to perform many of the functions that were earlier done by the server and to provide a high degree of interactivity to the application [2]. JavaScript is one of the most popular and the most widely used programming languages programs. There are many applications that JS can be used for. On its basis, there can be built entire applications such as games, multimedia players or even entire banking systems. Every currently widely used Internet browser has a so-called "Engine" that allows user to interpret and correctly execute JavaScript-based code. Thanks to this, websites can contain many complex functions that would not be possible to implement without using this language. The JavaScript programming language is increasingly used not only in creating websites, but also in the development of robotics, artificial intelligence and machine learning
1.2 [bookmark: _Toc26196381]Push, Bot or Al
The ability to send direct information to the user, i.e. push notifications, e.g. about changes in traffic, sports results or price reduction has already settled on many Polish websites. Benefits? Greater user engagement at no additional cost. Another model is used by bots - applications based on simple scripts and having specific functions - which, based on artificial intelligence (AI), replace, for example, online sales consultants.
1.3 [bookmark: _Toc26196382]Progressive Web App
They are web applications that can be displayed to users as mobile applications. They use many functions in Internet browsers, but they ensure the convenience of using the applications. After entering such a site, the content of the application is saved in the device's memory, which in turn translates into expanding its functionality and speed of operation. PWAs are characterized by responsiveness (RWD), using the HTTPS security protocol and, above all, the service worker mechanism. Thanks to it, the website will work efficiently regardless of the quality of the Internet connection, and even in offline mode (downloaded data are saved in the cache).
1.4 [bookmark: _Toc26196383]Mobile First
Almost two-thirds of households now have mobile broadband access [1]. Due to the growing popularity of mobile devices, the website's friendliness has become a ranking factor. In 2016 first mobile-friendly search index was introduced by Google A-Team. Definitely the use of mobile technologies and above all the creation of AMP and Mobile First mobile websites - Responsive Web Design can be classified as the biggest application development trends. The average website is starting to look as if it was designed mainly for mobile users. Media queries and the responsive design movement have enabled designers to tailor the experience of a site to whichever device a user happens to be using [3]. Responsive web design makes a web page adjust itself in response to the screen size of a device, as it is with mobile devices [4]. Percentages are being used in flexible grids, media queries to apply different CSS depending on the width of the screen.
1.5 [bookmark: _Toc26196384]Single page applications
Web programming goes towards simplification, which is why single-page applications (Single Page Application) are also becoming more and more popular. It is characterized by simplicity and readability. There is no complicated navigation or menu. Navigation is based on scrolling or using links that jump up or down the page to a specific section. After entering the website, the whole page loads immediately. 
[bookmark: _Toc26196385]1.5.1 What are the pros of this type of application and site?
Renien John Joseph citing Etter (“Mobile Development with Single-Page Applications Using KendoUI”)  wrote in his article [5] there are two main benefits using SPA: less network bandwidth and faster navigation. The site works much faster, because the view of such a page or application is created only once, and individual elements are replaced only when necessary. SPA is composed of individual page that can be updated independently on each user’s action, so that the entire page does not need to be reloaded like classical web application[5]. Despite the fact that the site loads all data at the very beginning, it still consumes less data during these activities. Why? Because the downloaded data is unique, the same information are not downloaded twice. Low cost of living and hosting is another advantage of one-sided website. Costs are even lower, and security is higher if the page is static (saved in html, not requiring the MySQL database). 
[bookmark: _Toc26196386]1.5.2 Minuses
The time of creation and the effort put into creating such an application is larger, which involves additional costs, therefore creating small pages becomes unprofitable, because the effect for a page with one tab will be practically imperceptible. Positioning this type of page also requires more work. At present, Google's crawlers can't handle this with page types, which contributes to the creation of robot-friendly solutions.
[bookmark: _Toc26196387]1.5.3 How can you recognize a SPA?
A great example of SPA type website is facebook.com that has been developed using React JS framework, also Facebook team of front-end software engineers developed react for this purpose. React is a set of JavaScript libraries which are great help to build engaging UI elements. It is now open JS public use therefore anyone can now use it to build SPA websites. People often confuse pages that are very long, the so-called One Page type, with SPA type pages. The main difference that exists between these types is that SPA can have several tabs with different url addresses. However, One Page is only one page where the menu scrolls our page to the appropriate sections, without moving us to the new url. 
2. [bookmark: _Toc26196388]Description of completed application
Recently, there has been a fashion for cooking and baking. We have a lot of programs on television dedicated to cooking and baking cakes, and many tv channels offer shows where participants compete on screen to win the title of the best chef. Every now and then, a cookbook of a famous chef or media personality appears in bookstores. It is similar on the Internet. Further culinary blogs grow like mushrooms after the rain. Some of them go unnoticed, others quite the opposite - they change our food reality thanks to countless recipes for proven dishes and pastries. And this is also the case with the “Muffin Paradise”-web application discussed in this report. The main purpose of the website is to attract and inspire crowds of sweet bakery lovers. The website contains recipes for muffins and cupcakes and the whole is decorated with beautiful photos that look extremely appetizing and encourage even the most resistant people to learn cooking.
3. [bookmark: _Toc26196389]Media queries
The website has been created to user and mobile-friendly degree, where its priority is mobile first. To make the webpages clearly and easily readable on all viewports (especially mobile) responsive layout had to designed. It was achieved thanks to setting 100% for the width of any image and text [6], which made screen easy for scale up and down. Media queries took also very important part in obtaining responsive results. Using Media queries, depending on the type of device, different CSS styles could be added. To create more personalised sizes of the images, text or styles for devices with screens over 650px CSS media properties had to be set. Example of the use of media queries is Index.html page:
@media screen and (min-width:650px){
    .muf1, .muf2, .muf3 {
        width: 33.3333% - to make the images one third of size of the page; (or 25%-one quarter)
        float: left -to make the images sit next to each other on the page;
    }
}
In this particular case images are displayed in one row next to each other covering 33.333% or 25% of the page, but when the screen gets smaller(mobile) images appears one under another making 100% width for each image.
4. [bookmark: _Toc26196390]Interactive functionality
To add some form of interaction with the user JavaScript was added. There are four webpages with interactive functionality use: Index.html, Gallery.html, Contact.html and Tips.html. In index page user can see muffins names appear on the image when the mouse is pointed onto an element and normal image when the mouse is pointed out. In gallery page modal image gallery-lightbox was created. After clicking on the photo thumbnail, the page is overlaid with a black background and only on this background the photo is enlarged. User have the ability to see next and previous image by pressing the buttons, also can press the exit button to close the gallery. Contact page [7] contain JavaScript form that can be filled in by the user. It consists of three form fields that needs to be filled in properly, if they are not an error message showing up to correct the text. On the tips page an image with button to press is displayed. User after clicking on the button can see the image being changed to a different one.
5. [bookmark: _Toc26196391]Design and implementation of an application
5.1 [bookmark: _Toc26196392]Scripts and functions
There are four script implemented into application:
1. indexScript- for the use of the script jQuery JavaScript library was added.  The mouseover() method triggers attaches a function with no name to run when a mouseover event occurs [7]. The function changing the opacity and displaying text on the image. The same happens with the mouseout event with a function which restores the original state of an image.
2. galleryScript- the script was developed to create a Modal Image Gallery [8]. As mentioned previously user have the ability to see larger sizes of the gallery images. 5 functions were used in this script:
· openBox-   function using document.getElementById method to get to html div to display images  as a block-level element,
· closeBox-function using document.getElementById method to get to html div to set an element not to be displayed,
· nextSlides(n)- function is referring to next/previous controls and it increases the slide index by 1 and showing that slide,
· myslides(n)-function is referring to thumbnail images and its showing current slide;
· showSlides(n)- function to switch to the correct slide, using document.getElementById method to get to html slides, slide dots and slide captions. The use of if statements are set to ensure that slides will go in a loop. When last slide is reached, and button is pressed to see another one it will go back to beginning. Second if statement will perform similar action, when go to previous slide button is pressed on first slide it will change index to last one which make an impression of the loop. For loops have been used to hide slides or replace the dots with the class “active” to non-active. The function also set the current slide to be displayed as a block, current slides dots to the “active” class and set the caption label to the currents slides text.
3. tipsScript- function changeImage()using document.getElementById method to get to html image. It is checking if the string matches the image. If yes, the image will change [9].
4. contactScript- function confirm() using document.getElementById method to get to html elements: username, email, subject, error [11]. If statements have been used to apply a set of conditions in case of users wrong typing (form fillings). First if checking if the name field is not blank, if yes, an error come up saying "Please enter your name". Second if checking if there is any numeric in the name field, if yes, an error displays: "Please enter your name". Another if checking if the length of name is over 1 and less than 30, if no another error showing up saying "Please enter something valid". If everything is filled in in the right manner “Thank you message” is displayed. For the email field the if condition is checking the right typing of the address. If it matches set email expression nothing will be displayed but if it is a wrong format an error will be shown “Email invalid".
5. recipiesScript- it contains all API operations. 
· apiKey variable- It is an API key from spoonacular.com [12],
· FindMuffin- function that generates request for random muffin recipe. API key is added to the request for the authorisation,
· GetData- request generated function above is used to fetch recipe from spoonacular website and is loading to div [13],
· LoadIntoDiv- function that is finding an element by its id and inserting an html content into it. It is loading an image and title from API response into that id div [14],
· LoadDetailedRecipe- function that is going through response JSON array using nested forEach loop. Each recipe may have multiple steps which have multiple instructions in them [15],
· function LoadDetailedIngridients- function that is going through response JSON array using for loop to display ingredients as a list [13].

6. [bookmark: _Toc26196393]Application webpages
[bookmark: _Toc26196394]6.1 Index page 
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Figure 1-Index page, big screen view
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Figure 2-Index page, small screen view
[bookmark: _Toc26196395]6.2 About me page
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Figure 3-About me page, big screen view
[image: ]
Figure 4-About me page, small screen view
[bookmark: _Toc26196396]6.3 Tips page
[image: ]
Figure 5- Tips page, big screen view.
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Figure 6-Tips page, small screen view.
[bookmark: _Toc26196397]6.4 Gallery page
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Figure 7- Gallery page, big screen view.
[image: ]
Figure 8- Gallery page, small screen view.
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Figure 9- Gallery page, lightbox

[bookmark: _Toc26196398]6.5 Recipes page
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Figure 10- Recipes page, big screen view
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Figure 11- Recipes page, big screen view
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Figure 12- Recipes page, small screen view
[image: ]
Figure 13- Recipes page, small screen view
[bookmark: _Toc26196399]6.5 Contact page
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Figure 14- Contact page, big screen view
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Figure 15- Contact page, small screen view
7. [bookmark: _Toc26196400]Software verification and validation

[bookmark: _Toc26196401]7.1 Test case number 1 [12]

	Test Scenario ID
	Contact form filled out

	Test case description
	Filled out form- Positive test case

	Pre-Requisite
	A correct user details

	T.No
	Action
	Inputs
	Expected output
	Actual output
	Test result

	1
	Enter correct name
	Name Surname
	Correct submission
	Correct submission
	Pass

	2
	Enter valid email address and hit Submit button
	test@abc.com
	Correct submission and “Thank you” message
	Correct submission
	Pass





	Test Scenario ID
	Contact form filled out

	Test case description
	Filled out form- Negative test case

	Pre-Requisite
	A wrong user details

	T.No
	Action
	Inputs
	Expected output
	Actual output
	Test result

	[bookmark: _Hlk24375522]1
	Insert numeric in name window
	12345
	Submission failed and “Please enter your name” message
	Negative input
	Pass

	2
	Leave the name window blank
	“ “
	Submission failed and “Please enter your name” message
	Negative input
	Pass

	3
	Input name length <2 and >30
	a
	Submission failed and “Please enter something valid” message
	Negative input
	Pass

	4
	Enter wrong email format
	Abcd.com
	Submission failed and “Email invalid” message
	Negative input
	Pass

	5
	Leave the email window blank
	“ “
	Submission failed and “Email invalid” message
	Negative input
	Pass




[bookmark: _Toc26196402]7.2 Test case number 2

	Test Scenario ID
	Recipes showing 

	Test case description
	Recipes loaded on page- Positive test case

	Pre-Requisite
	Recipe button pressed

	T.No
	Action
	Expected output
	Actual output
	Test result

	1
	Press the button
	A muffin image loaded
	Correct image displaying
	PASS

	2
	Press the button
	A correct muffin title loaded
	Correct title displaying
	PASS

	3
	Press the button
	A correct muffin recipe loaded
	Correct recipe displaying
	PASS

	4
	Press the button
	A correct muffin ingredients loaded
	[bookmark: _GoBack]Correct ingredients displaying
	PASS



8. [bookmark: _Toc26196403]Evaluation 
In authors opinion the discussing application was created in carefully and technically reliable manner. It provides the user with specific, useful information in an understandable and legible manner and offers easy navigation between subpages. The usability (web-usability, usability) of the application is user-friendly. The elements are arranged in a thoughtful way so that the time needed to find the right parts of the website is as short as possible. The implemented application software was adapted, as mentioned previously, to mobile devices and contained the same functions and content. The pages are not long and annoying, but they make the content easy to ingest and they load quickly. Recommendation for future? Make more content to involve and interact with user for example: user comments.
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[bookmark: _Toc26196405]Appendix

Additional references for images and ikons used to create a website:
https://www.flaticon.com/- Social media ikons
https://www.postermywall.com/index.php/posterbuilder/load/a8d82207bfb41ac6877436025cfb4361#.Xbbgf-j7T-g-  Index page banner image
https://pixabay.com/- Wallpaper and muffin images
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WELCOME TO THE MUFFIN PARADISE

Muffin paradise is a website dedicated to muffins. You can find recipes for delicious muffins here.
Is there anything better than muffins with chocolate o buttercream? Probably not ). These sweet cupcakes are loved by adults and
children, and their preparation does ot require a lot of time or outstanding culinary skills.We often look for ideas on the internet for
their recipe, which is why this site was created to collect all muffin recipes in one place. Muffins are perfect for all kinds of parties and
occasions, and with the addition of chocolate or buttercream they taste delicious.
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WELCOME TO THE MUFFIN PARADISE

Muffin paradise is a website dedicated
to muffins. You can find recipes for
delicious muffins here.

Is there anything better than muffins
with chocolate or buttercream?
Probably not :). These sweet cupcakes
are loved by adults and children, and
their preparation does not require a lot
of time or outstanding culinary skills.We
often look for ideas on the internet for
their recipe, which is why this site was
created to collect all muffin recipes in
one place. Muffins are perfect for all
kinds of parties and occasions, and with
the addition of chocolate or
buttercream they taste delicious.




image4.png
Recipies Tips Gallery C:

About me

Muffin Paradise

My name is Katarzyna Pindel, but
everyone calls me Kasia My whole life
revolves around the kitchen and
especially around baking various types
of muffins and muffins! My site is a
record of my culinary passion. I love to
bake, think about baking and finally eat
what I bake. I study web development,
but | found “my place” in the kitchen. I
try to make the baked goods prepared
by me not too complicated (1am a
mother, | do not have time for many
hours standing by the pots!), But always
delicious! | invite you to read and ...
cooking together!

Kasia
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TIPS

Melting Chocolate

‘There are many ways to melt chocolate: in
awater bath, in a pot, in the microwave or
in the oven.
However, there are some rules that should
always be followed:
1. We always melt chocolate in a dry,
clean, open, metal container. Be careful
ot 10 let water get into the chocolate.
Even the smallest drop of water can cause
the chocolate to cut and become clod. If
despite our_attention, something goes
wrong and the chocolate gets whipped
and lumps start forming, you can try to
Melt the chacalate. Save it. Then, vigorously stiring add a
litle vegetable ol Butter and margarine
are not suitable for such rescue operations.
because they themselves contain water
2. The second very important rule is that
the process of melting chocolate should 4
never be accelerated. Melting chocolate
takes time. Of course, the desire to set the.
oven 0 a higher temperature s great to

shorten the whole process. However, this
‘ adversely affects the aroma and texture of ‘
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Melting Chocolate

There are many ways to melt
chocolate: in a water bath, in a
pot, in the microwave or in the
oven.

However, there are some rules
that should always be followed:

1. We always melt chocolate in a
dry, clean, open, metal container.
Be careful not to let water get into
the chocolate. Even the smallest
drop of water can cause the
chocolate to cut and become
clod. If, despite our attention,
something goes wrong and the
chocolate gets whipped and
lumps start forming, you can try
to save it. Then, vigorously stirring
add a little vegetable oil. Butter
and margarine are not suitable for
such rescue operations because
they themselves contain water.

2. The second very important rule
is that the process of melting
chocolate  should never be
accelerated. Melting chocolate
takes time. Of course, the desire
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RECIPES

Muffins and cupcakes are small pastres fullof flavor.
it easy to conjure them up i the kitchen using
proven recipes. Sweet cupcakes and muffins will atisty
small and large appetites. You will make you family
and guests happy with hand-made muffins. You'l ind
“that making them will only take 3 few moments, and
the effect wil delight everyone, You can find your
Muffinof The Day recipe or Just simply go throught
the gallery for the inpiation with your baking
experience! Enjoy!

Find your muffinl
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Pre-heat the oven to 35

spray. Tuck one wonton wrapper into each muffin cup
‘and then set aside.In a large bowl str together the

diced apples, lemon juice, lemon zest, cinnamon,
hutmeg, and brown sugar il each muffin cup just to
the edge of the pan.n a smaller bow sti together the

wheat flour, oats, brown sugar, cinnamon and melted
butter until coarse crumbs form. Sprinkle a ltle of this

crumbly topping over each of the mi inthe
muffin pan.

Bake for about 10 minutes, or until the wonton
‘wrappers are crispy brown and the filling is bubbly.
ool slightly before serving.

Heat the vegetable ol i a killet or heavy-bottomed.
pan. Spoon about a teaspoon of the remaining apple
pi filing into the center of each wonton. Use wter to
press the wrappers into a triangle and seal. Fod the
bottom corners together and pinch with a itte dab of ‘
water to make apple pie “envelopes:Drop each filed
wonton wrapper nto the hot ofl and fry for about 1-2
minutes on each side, r untl golden brown.

Remove from the oil with a slotted spoon and let drain
‘and cool on a paper towel. Immediately dust with the

o’/
Sraaned sugat nd inamon. "
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