17/04/2024 Debugging Code

Your code is broken but you don’t know why! What gives? The internet won’t help?? What’s a
console? A breakpoint?!

This session covers the philosophy and practice of debugging, across a range of different

languages and tools. We work through a series of practical examples contained in this repository.

Learning to debug is pretty much the essential skill of learning to write code -- nobody writes code
without bugs in it, and the skill of programming is knowing how to recognise, diagnose and fix
things when they don't work.

A great reading that sums up a lot of the ideas in this workshop is Eric Lippert's How to debug small

programs. It gives a nice overview of the steps and frame of mind needed to debug code.

JS example walkthrough

For the JS example, we will use this sample website from the examples repository. We want to open
the folder (we will need to edit the HTML, CSS and JS files) in a code editor. We will be using the
browser's debugging tools to fix this code, so also either open the html page in your browser, or
use the VSCode 'launch' button to serve the files.

example e = I &2 = O Ov
B s > ~ example > » index.html
..| README.md 0 puzzle > | ¢ main.css
T puzzle-fixed > . main.js
K shaba.png

When we load this in the browser we can see that the title (which describes the page) doesn't
match what we can see. No rabbit is flashing! Where's the pink overlay? The counter doesn't work!


https://github.com/agnescameron/debugging-workshop-examples
https://ericlippert.com/2014/03/05/how-to-debug-small-programs/
https://ericlippert.com/2014/03/05/how-to-debug-small-programs/
https://github.com/agnescameron/debugging-workshop-examples/tree/master/js/example
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/JkRar7xicbRUKzcO-image-1713352309096-11-42.png
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First of all, we want to check that all our files are included properly. This is a common issue in
making websites when we are linking multiple things together! We add in a console.log statement
to the JS to check if it's getting called at all... it's not!

console. ( ll

There's a bunch of issues with this line! mian.js is a misspelling (we change it to main.js ), and we
want to use src rather than href to link the file. This second error is more subtle, and found out by

googling.
We also realise we haven't linked the CSS file at all!

before_:

<title>problem-website</title>

<script = = ></script>
</head>


https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/csGjIocvFOhbp7y2-image-1713352420060-13-32.png
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/HE6N8sEjyGnz6WEw-image-1713352905124-21-41.png
https://www.google.com/search?hl=en&q=how%20to%20include%20js%20file%20html
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/2ipzKKjHT1vHy3SA-image-1713352550105-15-44.png

after:
<head>
<meta >
<meta >
<title>problem -website</title>
<script ></script>
<link >
</head>

That's all fine, but it's still not working! Now, we can see we have an error. It's telling us our
element is null.
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The error is telling us the issue is on line 4, so let's take a look at what's there. We can see that it's
referencing an element with an id counter .

toggleRabbit () - {
document.getElementById( ) .html(counter)

We can see that the element id is spelt wrong! However, when we correct it, the error remains. The
error we're now getting is actually quite subtle and to do with the order in which the page is
constructed. If we move our script tag to after the body (e.g. after all the elements have been
made), that error will go away.


https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/O37S6u0yP8iJSUIb-image-1713352693144-18-09.png
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/Xe2MuSLK4XEUvgi8-image-1713352815271-20-10.png
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/cI7ceAU3SKn5NcJs-image-1713353031270-23-46.png

<head>
<meta >
<meta = = >
<title>problem-website</title>
<script = = ></script>
<link = = = >
</head>
<body>

<hl>flashing' rabbit with-pink-overlay</hl>
<p>every-10th-flash-we-get-a surprise!</p>
<p-id= >counter: -0</p

Now we get the following error. Note that the issue is still on line 4! At this point you might be
getting a bit depressed, but a new error normally fixed the last one, so you should actually be
really pleased :)

Uncaught TypeError: document.getElementById(...).html
is not a function

toggleRabbit
setInterval handler=

For this one, we're going to google to get the correct syntax.

hUnction toggleRabbit() - {
document.getElementById( ) .innerHTML - =- counter;

Now that's fixed, we're getting something very weird:


https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/uIMfYM7OsbU8zwjh-image-1713353055296-24-10.png
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/15yyEAbF2YqLh7st-image-1713353261276-27-25.png
https://duckduckgo.com/?q=change+text+of+html+element+javascript&t=ffab&ia=web
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/5fEYnrnJqkuBYcTe-image-1713353557091-32-30.png
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To find out what's going on, we're going to log the counter variable and see what's getting written
to the element. This seems super mysterious -- we've never set the variable counter! What's
happening here is that counter is initially undefined, so when we reference it in the code it gets set
to what it should be being set equal to.


https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/tmPf50S23DztAetz-image-1713353603631-32-17.png
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counter iz [object HTMLParagraphElement]1
[object counter is [object HTMLParagraphElement]11
HTMLParagraphElement]I111111111111111111111111 counter is [object HTMLParagraphElement]111

counter is [object HTMLParagraphElement]1111

counter is [object HTMLParagraphElement]11111

counter is [object HTMLParagraphElement]111111

counter is [object HTMLParagraphElement]1111111

counter is [object HTMLParagraphElement]11111111

counter is [object HTMLParagraphElement]111111111

counter is [object HTMLParagraphElement]1111111111
counter is [object HTMLParagraphElement]11111111111
counter is [object HTMLParagraphElement]111111111111
counter is [object HTMLParagraphElement]1111111111111
counter is [object HTMLParagraphElement]11111111111111
counter is [object HTMLParagraphElement]111111111111111
counter is [object HTMLParagraphElement]1111111111111111
counter is [object HTMLParagraphElement]11111111111111111
counter iz [object HTMLParagraphElement]111111111111111111

If we initialise the variable properly, it goes away. To make it look nice, we also prepend a string to
the text we're adding.

counter

toggleRabbit() - {
console ( counter)
document.getElementById( ). innerHTML counter

Now that's all sorted, it's time to solve the mystery of where the divs are. We can't see them at all!
If we click on the '#top-layer' element we can see that it's currently 0 height. We can also see that
there's no style information in the sidebar! We can tell our css is loaded by changing the body
colour, and that a height is specified for this element, so what gives?


https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/klO5D5EpwnQ0YtA9-image-1713353799061-35-05.png
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/tseVKpypaTvoumhm-image-1713353860033-37-34.png
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Here we can see that instead of referencing the elements by id (with a '#'), they are addressed by
a "', which represents the class. (Agnes does this basically every time she makes a website).
Changing the dots to hashes fixes the error.

. {
width
height
background-color ( )
Zz-index
}
. {
width
background-image ( )
}
body - {
14 background-color
}

Now we have an overlay but still no rabbit. When we look at the css for #bottom-layer , we can see it
also has a height of zero. When we change that in the bottom layer, the CSS changes but we still
can't see a rabbit!


https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/GlOWXUdJEEKh560k-image-1713353930728-38-46.png
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Let's go back to the JS. We can add some logging to try and discover what's happening with our
code:

(rabbitDiv.style.display ){
console ( )
rabbitDiv.style.display

(rabbitDiv.style.display ) {
console ( )
rabbitDiv.style.display

hella!
counter
display is
counter
display is
counter
display is

counter is

display is



https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/S7Lyu6OL58Dsyfxw-image-1713354535989-48-49.png
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The display is always none! How come? The reason is that we're using a single equals sign in the if
statement. This sets the display value to one, rather than checking it. To correct the code, we use

the '===" strict equality (for more info on strict and loose equality, e.g. '==="vs '==', see here).

toggleRabbit() - {

console ( counter)
document.getElementById( ). innerHTML counter
(rabbitDiv.style.display ){
console ( )
rabbitDiv.style.display
¥
(rabbitDiv.style.display ) A
console ( )
rabbitDiv.style.display
}

[ IR 4~ T

Now, nothing happens! We can also see that there's nothing in the log. If we log the value of
rabbitDiv.style.display , we can see that initially it's <empty string> . We can fix this by initialising this
property.

rabbitDiv-=-document.getElementById( )
rabbitDiv.style.display

We still can't see a rabbit though! Let's go back to looking at the CSS, this time at the background-
img property. We can see that the image isn't loaded. This indicates that we can't find the file!

Could not load the

image

ri{'shaba.jpa’);

If we look at our folder, we can see that it's a png not a jpg. If we change the path in the CSS, we
see the bunny!


https://www.freecodecamp.org/news/loose-vs-strict-equality-in-javascript/
https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/SflGTQEmD5QS223n-image-1713354801605-53-18.png
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https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-04/3ol8dg7qligQiwVD-image-1713355170080-59-24.png
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However, the pink isn't overlaid. If we go back to the #top-layer element in the inspector, the
browser will give us a clue why!
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z-index has no effect on this element
since it's not a positioned element.

Try setting its position property to
something else than static. Learn more

tainer or

continue.

If we change the position value to absolute (more info on CSS layout here), we now get the overlay.
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