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Topic Notes: JavaScript

Now that we know how to put some interactive controls on a wadpep let’s see if we can make
them do some work. We’'ll worry later about form submissidas: now, we’ll look at making our
pages responsive to user input using the JavaScript progiragianguage.

What is JavaScript?

JavaScript is a programming language that allows us to dddictivity to web pages. It isscript-
ing language which means that the script can execute without any congpsgiep.It is supported
by all major browsers and is by far the most popular scripEmguage on the web.

We will see that even simple JavaScript code can add somessipe functionality to pages.

JavaScript Basics and Event-Driven Programming

JavaScript programs are often invoked (i.e., executed,inuesponse to a user’s interaction with
a displayed HTML element.

This is an example of aavent-driven programThe program does nothing except in response to
eventsoften the interaction with a user through a keyboard or raous

Let's consider a page with a button:
See Example: alertbutton.html

Theoncl i ck attribute allows us to define an action calledesent handleto take place when
the mouse is clicked on the element. In this case, it occueswime button is pressed. The action
is to bring up aralert boxwith the given method.

al ert is a built-in JavaScriptunction This is responsible for bringing up the alert box with a
message and an “OK” button. We send the function a sipglameter in this case the message
we would like printed in our alert box. The message is sentsisrag, in this case placed within
single quotes. We would usually use double quotes, but sirecealue for thencl i ck attribute

is already double-quoted, we use single quotes instead.

Simple Functions and Using Eventswith HTML Elements

We sometimes will want to have our JavaScript event handieigther things, perhaps interacting
with HTML elements on our page. The next example expands apallities in a number of
ways.

See Example: function.html
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This page has the same button we saw before, but it now calleciiédnbut t onPr essed instead
of al ert. Whileal ert is built into JavaScriptbut t onPr essed is not. It is a function that
the page will have to provide.

It is provided in a<scri pt > element within the documentshead> element. As part of the
<scri pt >’s opening tag, we specifyype="t ext/j avascri pt" to indicate that the ele-
ment contains JavaScript code.

The code in this case consists of daaction definition The function’sheaderconsists of the key-
wordf unct i on followed by the name of the function we are defining, in thisataut t onPr essed.
The name is followed by) for now — we will see what we can place within the parenthesea.s
Then thebodyof the function is enclosed withinfa} pair. The body is the JavaScript code that
will be executed when the function is invoked. Here, that aalppen when someone clicks on our
button.

The body of the function in this case contains a single JayaiStatementalbeit a fairly complex
one. Let’s look at it piece by piece.

e docunent is a built-in JavaScriptariablethat refers to the HTML document we are deal-
ing with. It refers to a JavaScrighjectthat we can interact with to retrieve information
about the document or to modify it.

e get El enent Byl d is amethodof thedocunent object that can look up an HTML ele-
ment of our document by itisd attribute. In this case, we look up the element with @h
of t ext . This gives is the<p> element with the text “You have not yet clicked the button.”
If more than one element in the document has the sathehe first one found is the one
returned.

e Each HTML element has propertynamed nner HTM. that contains the HTML text con-
tained within that element. We can either look at or modifig tiroperty. In this case, we
modify that property to a different string. Once we do thig page rendering is updated
to have the new HTML text displayed in the element. In thisecagir<p> element now
displays “Thanks for clicking!”.

Let's extend this example just a bit:
See Example: function2.html

We now have two buttons, each of which calls the t onPr essed function when clicked. But
now, we have added parameterto our function. When we call the function in tlacl i ck
attribute of our buttons, we specify a character stringd@she parentheses following the function
name.

Then, in the function definition in ourscr i pt > element, the wordl xt has been added inside
the parentheses in the function header. One such name releegiven for each parameter you
intend to send to the function. Here, depending on whichobu pressed, the nanext will
have the value “Left button rules!” or “Right button all the yva
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Within the function, we can then use that nam& anywhere we would normally use a string. In
this case, we use it as the new value ofittnmer HTML. property. So the same function can how
produce two different results, depending which button wassed.

Changing theé nner HTML attribute is just one thing we may choose to do in a JavaScigtion.
Let’s see how we can change the style of an element instead.

See Example: functionstyle.html

In this case, we add a second parameter to our function whiitlspecify a color for the text.
We also rename the function to something more appropriadedascriptive for what it does:
set Text AndCol or .

The function still sets thé nner HTM. attribute but now also uses tis y| e attribute of our
element to change it color to the color specified by our se@amdmeter, which is appropriately
namedcol or .

The syntax here is a bit different, as an element can containyratyle properties. We place the
property desired intp ] and can then assign it a new value.

Let's make one more quick improvement to this function arnubexi our example to take advantage
of it:

See Example: functionstylemore.html

In this example, the function has been renamed again, na»etdext AndCol or Byl d and
takes three parameters:

e i d is the value of am d attribute that will be used to look up which element is to decéed
by the text and color changes.

e t Xt isthe text to be placed in the element.

e col or is the new value to give to theol or style property of the element.

We have also added a secorpl> element and two more buttons which will operate on that ele-
ment.

Adding a Variable

Next, we will consider an example where we can keep track ofimany times a button has been
clicked. This requires the page not only to be able to reaatdiick, but to remember and update
some information: the number of times the button has beekeddi

This requires that we declare and usgagiable which will store a number in our case. This
number starts at 0 and goes up by 1 each time the button igdlidhen, when we update the text
that displays the number of clicks, we use that variable bp benstruct the string to be displayed.

See Example: functioncount.html
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Variables in JavaScript can loeclaredeither outside of any function, like this one, in which case
they areglobal variables or inside of a function, when we refer to themlasal variables

Global variables come into existence when the page is figsstdd. They can be used and modified
by any function. They cease to exist when the page is closed.

Local variables exist only while the function in which they aleclared is executing. Each time
the function executes, a brand new instance of the variahteeiated, and it does not remember
any values it may have had previously.

Standard Event Attributes

It is not only buttons and not only mouse clicks that can gateeevents to trigger JavaScript
function calls.

Each HTML element we have considered is capable of reaatiagvariety of events.

Consider the<p> element. The following event attributes are supported:

e oncl i ck —execute a script on a mouse click

e ondbl cl i ck — execute a script on a mouse double-click

e onnousedown — execute a script when the mouse button is pressed

e onnopusenove — execute a script when the mouse pointer moves

e onnopuseout — execute a script when the mouse pointer moves out of thesalem
e onnopuseover —execute a script when the mouse pointer moves over the steme
e onnobuseup — execute a script when the mouse button is released

e onkeydown — execute a script when a key is pressed

e onkeypr ess — execute a script when a key is pressed and released

e onkeyup — execute a script when a key is released

All of these are triggered in this example:
See Example: eventattributes.html

Note that a<p> element is not capable of receiving keyboard events noymiallt by adding
thet abi ndex="0" attribute, the page “focus” can be directed to the elemedtiareceives
keyboard events.

Dynamic Page Content

In lab, you looked at an example that placed the current timdledate into a page when it loads. In
this example, we saw:
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The use of a&scr i pt > element within thecbody> of a document.

The use of JavaScript code outside any event handler or Japafsinction.

The use oflocunent . wri t e to create dynamic content during the loading of a page.

The use of the built-ifbat e object to insert the current date and time.

Retrieving Data From Form Controls

Our first method of getting meaningful input into our pagesiwes using JavaScript to retrieve
the values in form controls and to use them to update the paepriately.

The next two examples were also in the lab handout.

See Example: helloperson.html

e We set ani d attribute on the text nput so we can access it through JavaScript with
docunent . get El enent Byl d.

e In our JavaScript function, we declardozal variablenane, which exists only within one
execution of that function.

e We assign that variableane theval ue attribute of the text nput . This works like the
. 1 nner HTM. but refers to the value typed into the text field.

e We then use that variableane as part of what we assign to the nner HTM. of the
“message” paragraph to personalize its contents.

We can take this a step further and display only the form wherptge is first rendered, then only
the message after the button has been clicked:

See Example: helloperson2.html
e The “nessage” is initially an empty <di v>, essentially just a placeholder in the page,
with a name we can look up, where we can later place sometlseg e
e We give ourf or m» elementam d, so we can look it up usindocunent . get El enent Byl d.

e The JavaScript function still retrieves theal ue of the text input control and uses it to
personalize the message. But now that messageds &>, so we enclose the text we wish
to display in a<p> element.

e Finally, the function sets thenner HTML of the<f or n» element td'" — the empty string
—which makes its contents empty.
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The effect is to place what looks like a brand new messagetbetpage, and to remove the form
from the page.

Text Area Input
The contents entered into<a ext ar ea> are also accessed with thgal ue property.
See Example: textarea.html

So this behaves no differently than ahnput > element of typd ext , other than that the value
we type in can span multiple lines.

A couple of notes:
e Since we're simply placing the text entered into #teext ar ea> as the contents of the
<p> element, we can enter HTML elements and they will be rendered

e There is a commented-out line that would clear the contdrtes<t ext ar ea> each time
its contents have been used to update the paragraph.

Accessing Drop-Down M enu Values

Recall that we can build drop-down menus by definingsal ect > element with a group of
<opt i on> elements within.

The following example uses a drop-down menu to define a lisbldrs we can use to recolor a
paragraph of text.

See Example: recolorparagraph.html

When the button is clicked, we want to look at the currentligcted color in the<sel ect >, and
use it.

This takes a few steps.
¢ In the event-handler function, we first look up theel ect > element. We save it in the
variablepi cker .

e This element is used for two things: to determine the index(onber) of the currently-
selectedkopt i on> with thesel ect edl ndex property, and to obtain a list (actually, an
array) of the<opt i on>s, with theopt i ons property.

e Thesel ect edl ndex is used to choose the propgpt i on from theopt i ons array.
e Once we have that option, we getwal ue attribute, which will be a valid HTML color.

e That color is then applied to the paragraph’s style as in oevipus examples.
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We can extend this idea:
See Example: recoloreverything.html

In this example, there are two main functionality differesc

1. We can set both the foreground and background colors.

2. We can set these on several elements in the document kinglion that element.

Several things need to change in our document to make thgehap

e Since many elements can have their colors changed, we dierettee JavaScript event-
handler function to take thied of the element whose colors are supposed to change in the
parametemhi chl d.

e We give each element whose colors we want to be able to changéejaei d attribute
and anoncl i ck attribute that will call thechangeCol or s function, passing thed as a
parameter.

e We add a secondsel ect >, with a differenti d from the original, that will be used to
select background colors.

e We extend the body of thehangeCol or s function to look up the secondsel ect >
and retrieve its current value. That is then used to set tlekgnaund color style prop-
erty. Note: in a style sheet, we would define the propbagkgr ound- col or. When
modifying this property through JavaScript'st yl e, we need to specify the property as
backgr oundCol or.

Our next extension is to add mossel ect > elements for other properties we can apply to our
changeable elements.

The procedure here is pretty straightforward, if potehtisdious. We add anothersel ect >
with appropriate options for each property whose values e o be able to modify, and augment
our JavaScript function to make use of each.

This isalmostwhat we do in this new example:
See Example: restyleeverything.html

The big change, other than the expected ones mentioned,abtivat there are now two JavaScript
functions.

e The changeOneStyl e function takes three parameters: thd of the element to be
changed, the d of a <sel ect > element whose currently selected option’s value has a
new value for the style property specified in the third par@mpr oper t yNane.
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e changeSt yl e nowis a series of calls tohangeOneSt yl e, each of which is responsible
for one of the style properties we will be changing.

Essentially what this does is reduced the amount of repeaigel 1t makes it easier for us to add
more and more styles.

Accessing the State of a Checkbox

The next type of form control we will consider for processmgposes is the checkbox.
This example shows how we can access its state:

See Example: checkbox.html

Most of what is here is familiar, and simpler than recent eplas The main item of interest is the
line in thebut t onPr essed function where we set the value of theChecked local variable.

We see here that ari nput > element of typeheckbox has an attribute we can examine named
checked. When we use that value as part of the newmer HTM. of the message paragraph, we
see that the value is either ue, if the box is checked, al se otherwise.

That's great, but we don’t want to print out whether the clieckis pressed, we want to make
some decisions in our program based on this.

We see how to do this in our slightly-modified example:
See Example: checkbox2.html

We are looking at a JavaScripf ... el se statement, or aonditional statementWhen the box
is checked, meaning that the expression inside the parssgHtellowing tha f keyword will be

t r ue, we perform the statement inside thg pair that follows. Theel se clause that follows
gives the statement that will be executed when the box ismeatled (i.e., the exrpression inside
thei f isf al se.

The conditional statement is a fundamental construct inpgogramming language, and is what
allows our program to perform different actions dependinghe input it is given.

We can use these conditionals in conjunction with checkboxenake a big improvement to the
restyling example:

See Example: restylesomethings.html
e For each style property for which we are providing a changiagability, we also add a
checkbox to indicate whether that should be applied.

e In changeOneSt yl e, we add a new parameteheckl d where we provide thed at-
tribute of the checkbox.

e A conditional is then used to perform the restyling of theegiyproperty only if the checkbox
is currently checked.
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¢ Note that there is nel se on this conditional — it simply does nothing in the case that t
condition inside the f statement i$ al se (which is exactly what we want in this case).

e InchangeSt yl es, each call tachangeOneSt yl e is augmented to pass the appropriate
checkbox d as the second parameter.

Accessing radio button values

We might like to think of radio buttons as interchangeablhws el ect > menus. Both let a user
choose at most one of a collection of options. However, ategghe values in radio buttons is
done identically to the way we access the value of a checKblog.element corresponding to one
of the radio buttons will have ahecked attribute.

For example:
See Example: radio.html

Note that thebut t onCl i cked function declares a local variabjeear that is set to the appro-
priate string when one of the buttorchecked attribute ist r ue.

This function assumes that one of the buttons will be checKeatbt, the variableyear will not
have a value when it gets used to set the message after teg grf statements.

To prevent this case from happening, some extra care is takbis example to disable the “Press
Here” button until one of the radio buttons has been selected

To accomplish this, thebut t on> is created in a disabled mode by setting thesabl ed at-
tribute todi sabl ed. Each radio button is given aamnchange attribute that calls the function
enabl eBut t on. This will be called any time the status of one of the radiddng changes. The
function simply sets the “Press Here” buttodissabl ed attribute tof al se, enabling it.

Once the radio buttons have some initial value, there is notavget back to a state where none of
the buttons are checked, so there is no need to “re-disdi®e’Rress Here” button later.

Other form inputs

The other<i nput > types:f i | e andpasswor d work the same as theext type. We retrieve
or set their contents by accessing tted ue attribute.



