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Users interact with the system to
accomplish a goal.
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The designer must create the subgoals and

interactions to help them accomplish it.

Goal: Buy a book

Subgoal: Find it
Interaction: Type, click
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ow-level interactions take time and effort.
Minimize them because you do them a lot.
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Creating Interactions on the web

Program the interface and style in HTML & CSS

@ @ Y counter.html

id="counter" class="btn btn-primary">Counter (0)</ & C @ file:///Users/lydiacl

Counter (0)

Program interactions is JavaScript

® ® [ counter.html

(document) . ready(function(){ & C' @ file:///Users/lydiachilton/Documents/hw4/counter.html
("#counter").click(function(){

alert("foo") This page says:

})




Web Page Execution



Browsers execute an HTML file from top to bottom.
What will this execute?

C @ File | /Users/lydiachilton/Drop
rel="stylesheet" href="https://stackpath.bootstrapcdn.com/bo
src="https://code. jquery.com/jquery-3.3.1.min.js" crossor

Counter (0)

>
var count 0
function incrementCount(c) {
C 110

}

console.log("first count: "+count)
count = incrementCount(count)

console.log("second count: "+count)

. Elements Console Sources Network

top

first count: 0@
second count: 1

id="counter" class="btn btn-primary">Counter (0)</




Browser execute HTML files from top to bottom.
What will this execute?

C @ File | /Users/lydiachilton/Drop

rel="stylesheet" href="https://stackpath.bootstrapcdn.com/b{
src="https://code.jquery.com/jquery-3.3.1.min.js" crosso

Counter (0)

id="counter" class="btn btn-primary">Counter (0)</

>
var count /)

function incrementCount(c) {
c + 1; Elements Console Sources Network
}

top
console.log("first count: "-+count) :
count = incrementCount(count) first count: 0

second count: 1

console.log("second count: "+count)

>




Two ways of declaring functions

>
var count ]
count = incrementCount(count)

function incrementCountl(c) { Th'S Way W|” Create

(o 1;

} fewer errors for you

var incrementCount2 function(c) {
(o 1LE

}




Adding events




When you click this button, what will it do?

rel="stylesheet" href="https://stackpath.bootstrapcdn.com/boots
® @ [ counter.html

>

< C' @ file:///Users/lydiacl

var count ]

function incrementCount() {
(o 1;

Counter (0)

id="counter" class="btn btn-primary">Counter (0)</

Nothing




After we include JQuery, what will it do?

</

rel="stylesheet" href="https://stackpath.bootstrapcdn.com/bootstrap/4.2.1/css/bootstraf

>

src="https://code.jquery.com/jquery-3.3.1.min.js" crossorigin="anonymous'></

var count 0

function incrementCount() {

}

C 1;

id="counter" class="btn btn-primary">Counter (0)</

>

© @ Y counter.html

< C' O file:///Users/lydiac

Counter (0)

Nothing



If we add an event, what will it do?

© @ Y counter.html
rel="stylesheet" href="https://stackpath.bootstrapcdn.com/boots

src="https://code.jquery.com/jquery-3.3.1.min.js" crossorigin & C @ file:///Users/lydiact

>

(“"#counter").click(function(){

alert("foo") Counter (0)
ounter

id="counter" class="btn btn-primary">Counter (0)</

Nothing




f we add an event after the document is
oaded, will it finally work??

C @ File | /Users/lydiachilton/Dropbox/Columbia/Teaching/41

rel="stylesheet" href="https://stackpath.bootstrapcdn.com/boo
src="https://code.jquery.com/jquery-3.3.1.min.js" crossorig

Counter (0) This page says

foo

>

(document) . ready(function(){
("#counter").click(function(){
alert("foo")
})
})

YES!II]

id="counter" class="btn btn-primary">Counter (0)</




How do we increment the counter?
HTML

® © Y counter.html

& C @ file:///Users/lydiacl

id="counter" class="btn btn-primary">Counter (0)</

Counter (0)

JavaScript

(document) . ready( function(){
("#counter").click(function(){
alert("foo")

}
})




How do we increment the count?

< rel="stylesheet" href="https://stackpath.bootstrapcdn.com/bootst
src="https://code.jquery.com/jquery-3.3.1.min.js" crossorigin='

>
var count ]

function incrementCount(c) {
C 1LE

}

(document).ready(function(){
("#counter").click(function(){
count = incrementCount(count)
("#counter").html("Counter ("+count:")")
})
})

id="counter" class="btn btn-primary">Counter (0)</

& C @ file:///Users/lydiacl

Counter (0)

® ® ) counterhtml

< C  ® File | file:///Users/lyd

Counter (1)



Incrementing the count differently.

rel="stylesheet" href="https://stackpath.bootstrapcdn.com/bootstrap/4.2.1/css/bootstra
src="https://code. jquery.com/jquery-3.3.1.min. js" crossorigin="anonymous'></ p

>
var count (]

function incrementCount(c) {
C 1LE
}

(document).ready(function(){
("#counter").click(function(){
count incrementCount(count)

("#count").html(count)
})

id="counter" class="btn btn-primary">Counter (< id="count">0</ >)</




Jguery vs. Pure JavaScript



JQuery is a JavaScript Library that make JavaScript
easier (and standard across browsers)

.lavaScript document.getElementById("counter").addEventListener("click", function(){
document.getElementById("counter").innerHTML = "Counter (0)";

})s

JQuery $("#counter").click(function(){
$("#counter").html("Counter (0)");

})s



What's the JS equivalent to $(“#counter”)
?

.lavaScript document.getElementById("counter").addEventListener("click", function(){
document.getElementById("counter").innerHTML = "Counter (0)";

})s

JQuery $("#counter").click(function(){
$("#counter").html("Counter (0)");

})s



document.getElementById("counter?”)

JavaScript document.getElementById("counter").addEventListener("click", function(){
document.getElementById("counter”).innerHTML = "Counter (0)";

})s

JQuery $("#counter").click(function(){
$("#counter").html("Counter (0)");

})s



What's the JavaScript equivalent of
S(element).click(...)

JavaScript document.getElementById("counter").addEventListener("click", function(){
document.getElementById("counter").innerHTML = "Counter (0)";

})s

JQuery $("#counter").click(function(){
$("#counter").html("Counter (0)");

})s



We used S(“#counter”) again...
s that normal?

JavaScript document.getElementById("counter").addEventListener("click", function(){
document.getElementById("counter"”).innerHTML = "Counter (0)";

})s

JQuery $("#counter").click(function(){
$("#counter").html("Counter (0)");

})s



What’s the JavaScript equivalent of setting
html?

.lavaScript document.getElementById("counter").addEventListener("click", function(){
document.getElementById("counter").innerHTML = "Counter (©)";

})s

JQuery $("#counter").click(function(){
$("#counter").html("Counter (0)");

})s



Will this work?

JavaScript JQuery

document.getElementById("counter").click(function(){

No.
Don’t mix pure JavaScript with JQuery in the same line.



Don’t do this (even though it will work)

<button onclick="myFunction()">Click me</button>

<button onclick=“incrementCount(1)">Counter (1)</button>



Good style of attaching events in JQuery

©  © Y counter.html
rel="stylesheet" href="https://stackpath.bootstrapcdn.com/boc
src="https://code. jquery.com/jquery-3.3.1.min. js" crossorig é C @ ﬁle:///USPI’C”\'diﬁf‘l’

® ® ) counterhtml

var count )
< C  ® File | file:///Users/lyd

Counter (0)

function incrementCount(c) {
c + 1;

}

(document) . ready( function(){ Counter (1)

("#counter").click(function(){
count incrementCount(count)

("#counter").html("Counter ("+count+")")

})
}

</ 1. Uses Jquery

2. Attaches click handler as in the <script>
S(element).click(...)

id="counter" class="btn btn-primary">Counter (0)</

2. Uses $ (document) .ready(..)




Creating Widgets Dynamically



Statically created widget: created on page load.

HTML

& C  ® file:///Users/lydiachilton

id="counter" class="btn btn-primary"></ >

Static Button (0)

JavaScript

(document) .ready(function(){
("#counter").click(function(){

})
})




Dynamically created widget:

created on demand based on user interaction.

HTML

id="counter" class="btn btn-primary'></

JavaScript

(document) . ready(function(){

1

("#counter").click(function(){

}

>

& C  ® file:///Users/lydiachilton

Static Button (0)

-

Create a new button when | am

o

g

clicked!

%

Click me

And me!

And me!

And me!

And me!

And me!

And me!



Where in the code should we add the dynamic
behavior?

HTML

& C  ® file:///Users/lydiachilton

id="counter" class="btn btn-primary'></

Click me

/\ And me!

And me!

JavaScript

Create a new button when | am

i I
(document) . ready(function(){ clicked! And me!

("#counter").click(function(){

}

1 k /

And me!

And me!

And me!



How did we create the button in JavaScript?

HTM L & C'  ® file:///Users/lydiachilton

id="counter" class="btn btn-primary"'></ )
Static Button (0)

JavaScript

function createButton(){
var new_button ("<button>")
(new_button).text("dynamic button "+Date.now())

}

(document) . ready( function(){
("#counter").click(function(){

createButton()

})

})



Add widget to Ul dynamically
HTML

Static Button (2)

dynamic button 1519059719092 | dynamic button 1519059720090

>

< id="counter" class="btn btn-primary'></

< >x<_ >
< id="updates''></c 1>

JavaScript

function createButton(){
var new_button ("<button>")
(new_button).text("dynamic button "-+Date.now())
("#updates").append(new_button)

(document) . ready( function(){
("#counter").click(function(){

createButton()
})
})




Where do we create a line break dynamically?
HTML

>

Static Button (2)

dynamic button 1519059719092 | dynamic button 1519059720090

< id="counter" class="btn btn-primary'></

< >x<_ >
< id="updates''></c 1>

JavaScript

function createButton(){
var new_button ("<button>")
(new_button).text("dynamic button "-+Date.now())
("#updates").append(new_button)

(document) . ready( function(){
("#counter").click(function(){

createButton()

}

)



How do we create a line break dynamically?
HTML

>

Static Button (2)

< id="C0unter‘" ClaSS="btn b‘tn—pr‘ima ry"></ dynamIC button 1519059891686
< > >

< id="updates"></d 1> dynamic button 1519059892439

JavaScript

function createButton(){
var new_button ("<button>")
(new_button).text("dynamic button "+Date.now())
("#updates").append(new_button)
("#updates").append1"<br>"ﬂ

(document) . ready( function(){
("#counter").click(function(){

createButton()
})
})




Where do we create a bootstrap button dynamically?

HTML

Static Button (2)

< id="C0unter‘" ClaSS="btn b‘tn—pr‘ima ry"></ dynamIC button 1519059891686
< > >

< id="updates"></d 1> dynamic button 1519059892439

>

JavaScript

function createButton(){
var new_button ("<button>")
(new_button).text("dynamic button "-+Date.now())
("#updates").append(new_button)
("#updates“).appendi“<br>"ﬂ

(document) . ready( function(){
("#counter").click(function(){

createButton()
})
})




How do we create a bootstrap button dynamically?
HTML

>

Static Button (2)

<br><br> dynamic button 1519060044460
< id="updates''></c 1>

< id="counter" class="btn btn-primary'></

dynamic button 1519060044905

JavaScript

function createButton(){
var new_button ("<button class='btn btn-default'>")
(new_button).text("dynamic button "+Date.now())
("#updates").append(new_button)
("#updates").append("<br>")

(document) . ready( function(){
("#counter").click(function(){

createButton()

}

1



Where do we create a click event dynamically?
HTML

>

Static Button (2)
< id="counter" class="btn btn-primary'></

<br><br> dynamic button 1519060044460

< id="updates''></c 1>
dynamic button 1519060044905

JavaScript

function createButton(){
var new_button ("<button class='btn btn-default'>")
(new_button).text("dynamic button "+Date.now())
("#updates").append(new_button)
("#updates").append("<br>")

(document) . ready( function(){
("#counter").click(function(){

createButton()
})
})




How do we create a click event dynamically?
HTML

This page says:

Static Button (2) 1519060110242

< id="counter" class="btn btn-primary"></ oK

< ><_ > dynamic button 1519060109685
< id="updates'></c 1>

>

< / S ‘ dynamic button 1519060110242

JavaScript

function createButton(){

var new_button ("<button class='btn btn-default's>")
(new_button).text("dynamic button "+Date.now())
("#updates").append(new_button)
("#updates").append("<br>")

var d = Date.now()
(new_button).click(function(){ alert(d) })

(document) . ready(function(){
("#counter").click(function(){

createButton()
1)
})




You can create elements statically in HTML
Or dynamically in JavaScript (JQuery)

Static: HTML,

< >

(document) . ready(function(){

("#counter").click(function(){
< id="counter" class="btn btn-primary"></

< >x< >
< id="updates'></c1v>

</ >

createButton()

)

)

This page says:

Dynamic: All JavaScript

function createButton(){ dynamic button 1519060109685

OK

var new_button = ¢("<button class='btn btn-default's") ‘ ST TP e Lt 22 2

(new_button).text("dynamic button "+Date.now’};
("#updates").append(new_button)

("#updates").append("<br>")

var d = Date.now()
(new_button).click(function(){ alert(d) })




Widgets and Events

Basic elements for users to interact with your Ul



Button Widget interaction: What event fires?
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Text Input interaction: What event fires?
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» Jeffrey Bemadt Shared from Twitter: What teachers need to know about multicultural educ 12123115

{

Keypress” event



Radio Input interaction: What event fires?
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<select> interaction: What event fires?

M Inbox (2) - jeffrey.bernad
& - C @ httpsJ//mail.google.com/mail/u/0/#inbox ®%ay @ B =
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Need to Read Ann Feldmann
Technology Coach » me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
More ~ Chi her Kessell
» me (no subject) - - Jefirey Bemadt District Technology Specialist Bellevue Pu &  Jan 12 — -
Courtney Saffold
» me, Braasch, Klamm (3) Visitation & Observation Request - Good morning! The sacond semester is Jan 12 Jeanette Carison
Johnson, Stephanie
» me, Cox(2) Bri Cox - Coaching Doc - Invitation to edit - Jeff, | finally was able to read a Jan 12 Kelly Bemadt
> Tripple, Todd 3D Printer - Hello Amy, | received some information from a 3D printing exp Jan 11 Loomis, Phillip
Robert Mason
donotreply Education Preview Build Notice - & AppleSeed Build Notica Education Pre Jan 11 Shannon Gier
t Todd Tripple
o " io* ike - i
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Drag and Drop interaction: What events fire?
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Widgets are standardized low-level

interaction interfaces that trigger events

When you create a widget...

The appearance is standardized,

The types of events it responds to
are standardized

But the actions taken after an event
is fired, are not standardized

“Click”

“Keypress”

Display density:

o

Comfortable (on larger displays)

ccccccc

“Search”



Widgets can also be big

<div id="myCarousel" class="carousel slide" data-ride="carousel">

<!-- Indicators -->

<ol class="carousel-indicators">
<li data-target="#myCarousel" data-slide-to="0" class="active"></1i>
<li data-target="#myCarousel" data-slide-t 1"></1i>
<li data-target="#myCarousel" data-slide-t 2"></1i>
<li data-target="#myCarousel" data-slide-to="3"></1li>

</ol>

<!-- Wrapper for slides -->
<div class="carousel-inner" role="listbox">

<div class="item active">
<img src="img_chania.jpg" alt="Chania" width="460" height="345">
<div class="carousel-caption">
<h3>Chania</h3>
<p>The atmosphere in Chania has a touch of Florence and Venice.</p>
</div>
</div>

4

Flowers

Beautiful flowers in Kolymbari, Crete.

[eXeX Xe}

Result Size: 1573 x 723



Because you did not program them yourself,
widgets may appear and act differently on
different devices

Xerox Star Apple Lisa Macintosh Windows NeXTstep Win 3.0 MacOS8 WinXP Mac OS5 X 105 OS X Lion
1981 1983 1984 1985 1989 1990 1997 2001 2001 2007 2011

- T
* -
s

- J




Pros and Cons of Standardization



Things that have become standardized

B Home Documentation Examples Themes Expo Blog

Bootstrap

Build responsive, mobile-first projects on the
world's most popular front-end component lil




Things that have not become standardized

“colour”, “honour”,

/A {]

“cheque”, “connexion”




Old things that got standardized
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What's good about standardization?

Standardized Non-Standardized




What’s bad about standardization?

Standardized Non-Standardized




Widgets allow customization

Customizable scroll bars Bad use of customization. Good use of customization.
— ¥ Custom Scrollbar Test % XScrollBarTest
| e
| [v] Thumb Calar  [#] Thumb Gripper  [¢] Channel Color
ton
RLaT » || 255
G [ [ 1] 153
B [ ][ 2
S aturation and Luminance
s 1 =1 ] [100%
L 3] Ll ]| 53%

l Show Panel Scrollbar ‘




Widgets allow customization

B Tech Dreams et

C ¢ http//www.techdreams.org > O~ F-

PR 8 Y b4 CIipad CJiPad2 [ IndianPad s @ [ nDTV (00 Other bookmarks

Related Microsoft AV -

You might be interested to see these excellent Microsoft ads I'm a PC__1 Jail break my iPhone

wvia lifehacker

| Scroll bar highlights the

i @ Comments (0) L snces of search text
i Tags: Apple, Jailbreak iPh occurrences ar scarch tex

| on the current web page

19 September 2008

Watch “I'm A PC With Pride” Microsoft Phase |l Ads — Excellent Ads

Microsoft launched the phase 2 of it $300 million advertisement z
campaign. Unlike the phase 1 ads of Bill Gates & Jerry Seinfeld ‘ ,
which are not catchy, the second phase of advertisements are very ~—
catchy and impressive. These ads are a good reply to Apple's

_ o

S

unprofessional /'m a PC vs. Mac advertisements

4 m




Use your powers of customization wisely.




summary



We interact with webpages through widgets:
Elements with standardized appearance and events
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Good style of attaching events in JQuery

©  © Y counter.html
rel="stylesheet" href="https://stackpath.bootstrapcdn.com/boc
src="https://code. jquery.com/jquery-3.3.1.min. js" crossorig é C @ ﬁle:///USPI’C”\'diﬁf‘l’

® ® ) counterhtml

var count )
< C  ® File | file:///Users/lyd

Counter (0)

function incrementCount(c) {
c + 1;

}

(document) . ready( function(){ Counter (1)

("#counter").click(function(){
count incrementCount(count)

("#counter").html("Counter ("+count+")")

})
}

</ 1. Uses Jquery

2. Attaches click handler as in the <script>
S(element).click(...)

id="counter" class="btn btn-primary">Counter (0)</

2. Uses $ (document) .ready(..)




JQuery is a JavaScript Library that make JavaScript
easier (and standard across browsers)

JavaScript document.getElementById("counter").addEventListener("click", function(){
document.getElementById("counter").innerHTML = "Counter (©)";

})s

JQuery $("#counter").click(function(){
$("#counter").html("Counter (0)");

})s



You can create elements statically in HTML
Or dynamically in JavaScript (JQuery)

Static: HTML,

< >

(document) . ready(function(){

("#counter").click(function(){
< id="counter" class="btn btn-primary"></

< >x< >
< id="updates'></c1v>

</ >

createButton()

)

)

This page says:

Dynamic: All JavaScript

function createButton(){ dynamic button 1519060109685

OK

var new_button = ¢("<button class='btn btn-default's") ‘ ST TP e Lt 22 2

(new_button).text("dynamic button "+Date.now’};
("#updates").append(new_button)

("#updates").append("<br>")

var d = Date.now()
(new_button).click(function(){ alert(d) })




Widgets are standardized low-level interaction
interfaces that trigger events

When you create a widget...

id="counter" class="btn btn-primary"></ >

The appearance is standardized,

The types of events it responds to
are standardized

But the actions taken after an event ("#counter").click(function(){

is fired, are not standardized count - count
setCount(count)

})




There are many types of widgets and events

N T

L Ul T ~ 4
Display density: | from]
Comfortable (on larger displays) from:
© Cozy from:me

Compact

Click Keypress Change Select



Widgets allow customization. Use it wisely.

Customizable scroll bars Bad use of customization. Good use of customization.
‘ 2% Custom Scrollbar Test - % XScrollBarTest
= i
7 [v] Thumb Colar  [#] Thumb Gripper  [¥] Channel Color
RL4I » ]| 255
G (] [/ 153
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-ill out participation now!
HW 3 Is out.

Columbia University

User Interface Design

COMS 4170 - Spring 2020

Home  Grading  Syllabus Piazza

FEBRUARY 3 FEBRUARY 5
Participation Form Homework 2 due @ 4pm
HW1 Review Participation Form

User Interaction Models Homework 3 out

(same as 1/31 slides)



