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CSE 440: Introduction to HCI

User Interface Design, Prototyping, and Evaluation!

Lecture 15: Interface Implementation

Instructor: Amy Zhang, 2/23/2021



Today's Topics

Ul Hall of Fame and Shame
Where are we now?
Interface Implementation

. Ul toolkits

» Design patterns

Any remaining class time for group work on 3c



Ul Hall of Fame and Shame




The “internet of things”

In other words, connect all your
devices and appliances to the
Internet!
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| Internet of Shit L 4 | Internet of Shit | Internet of Shit L 4

@internetofshit @internetofsht 0 @internetoishit
The future, when bins need instructions looking forward to yelling STOP, PLEASE STOP at all four Wifi's down so the cat is stuck outside
corners of my smart kitchén o Paul's Hardware @paulhardware
It's a V‘{iFi pet door that will only open if your dog/cat has a pessport
kohler key... &

Sponsored

8:50 AM - Jun 1 2016 G)

O 250 ) 231 (& Copy link to Tweet

| Internet of Shit
@internetofshit

PAY US OR YOUR HOUSE WILL BE COLD AT
INCONVENIENT TIMES

11:48 AM - May 14, 2016 ®

¢ 319 Q) 278 J Ceopy lin< to Twzet

tado’ — tado’ =
@ Benefits for all . Internet of Shit @internetofshit - Dec 14, 2020
enetits 1Tor all mempers o . . : v
if anyone wants to rob my house, doing it while Google is down would
make it eas
Lean back and let tado® As soon as you activate r_?::vtir:.lr'al Auto-Assist in y
i | your app, all members of your home will enjoy
Auto-Assist take care for you: the benefits. Monthly subscription bookable in
app, for at 2.99€ per month.
Auto-Assist enhances the Skills by automatically
applying the most afficient setting.
Camera offline « Front Door
;i; It's been offline for 10 minutes
. e
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Where are we now?



Looking Forward

« Your blog posts are up!! https://cse440.medium.com/ Check out other groups’ work!

- Last 2 steps of the design process (for this course at least)
« 3c - usability testing, this week
- 3d, 3e - two iterations of digital mockups, next week (3d will be released after lecture today)
- Remainder of class:
« Exam
- Next Thursday in lecture over Zoom, open book and notes, covering the topics from lectures

» Exam prep and Q&A on Tuesday

 |I'm already aware of DRS accommodations for students, and we will be emailing those students about our
plan for accommodations for the exam

 Presenting your work

- another blog post (3e), with both blog posts featured on our course website and on Medium

- Assignment 4a, 4b: culminating in final pitches on the last day of class to a panel of judges


https://cse440.medium.com/

Ul Toolkits



Sequential Programs

« Program takes control, prompts for
ilﬁ] F:)l.J.t: =] C:A\Windows\system32\cmd.exe

Cx\>dir
Uolume in drive C has no label.
Uolume Serial Number is S8CEZ2-D369

 Person waits on the program i

B89,25,2886 ©1:88 PM 241 autoexec.bat
89,25,268866 01:88 PM 18 config.sys
18,13/2686 ©61:43 PM <DIR> DELL
. . ‘01/85/2002 92338 AM 54,784 nsgci?ﬁ.dll
- Program says when it is ready for r7ie R S—
10/13/2086 ©B4:41 PM <DIR> ProgranDataTechSmith
10/13/2086 02:24 PM <DIR> Users
M h * h h h 10/21,20086 ©6:04 PM <DIR> Hindows
more input, which the person then i gun 9% Do

4 File<ds) 54,964 hytes
7 Divds) 24,839,098.176 hytes free

[
rovides e:ols o1
ls: reading directory .: Pernission denied

total 472
drw—ru-ru- 4096 2006~-18-13 15:24 SRecycle.Bin
=P UXP WX WX 24 2006-89-25 14: autoexec . bat
drw=ry-ry- 4996 2006-10-13 19: Boot

St L% B ALY e S A 353 208B6-18-13 14: Boot .BAK

) e e e 353 2886-18-13 19: Boot.ini.saved
—p——p——p— 438328 208B6-16-84 63: bootmgy
—Pp——p——p—— 8192 28B6-18-13 19: BOOTSECT .BAK
druw—pru—ru-— 8 2886-18-24 23: Config.Msi

o S B 3 Bt ) A 10 206086-89-25 14: config.sys
drw—ru—ru- 4896 2006-18-13 14: DELL

dr=—p=—p- 4096 2006-10-13 15:24 Documents and Settings
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Sequential Programs: basic software loop

while true {

print “Prompt for Input”

1nput = read line of text ()
output = do work (input)
print output

J



Event-Driven Programs

- Flow of the program execution is determined by events

"

- User interaction: “mouse down”, “item drag”, “key

144

up

Mouse Software

 Also messages from operation system, etc.

Keyboard Software

- All events go into a queue

Event Queue

« Ensures events are handled in order "

- How many event queues does your operating system

have?

« One per top-level application!



Event-Driven Programs: basic software loop

do |
e = read event () — Input
dispatch event (e) — Processing
update display () DS Output

} while (e.type !'= QUIT)



Event-Driven Programs: basic software loop

In the 1990s:

“One of the most complex aspects of Xlib
programming is designing the event loop,

. . Xaw Motif
which must take into account all of the orcs || o
possible events that can occur in a Xt
window.”
Xlib

Nye & O'Reilly, X Toolkit Intrinsics
Programming Manual, vol. 4, 1990, p. 241.




Toolkits

We use toolkits because they:
ldentify common or important practices
Package those practices into a framework
Make it easy to follow those practices
Make it easier to focus on our application
What other benefits?
Faster = more iterative design
Implementation is generally better in the tool

Consistency across applications using same tool



Example: Web toolkits

Raw event handling and Document Object Model (DOM) manipulation via JavaScript

var mykElementsArray = document.querySelectorAll('.btn’);
myElementsArray.forEach (function (element, 1ndex

element.addEventListener (“click”, function () {

//inside my click event!

b) s
b) s



Example: Web toolkits

One level up: JavaScript wrapper libraries like jQuery, which has predefined
events for almost all DOM actions

S('.btn’) .click (function () {
//inside my click event!

}) s



Example: Web toolkits

Another level up: JQuery Ul Demos

i nte ra Ct | O n S Wl d g etS jQuery Ul offers a caombination of interaction, effects, widgets, utilities, and themes designed to work well together or on their
/ / own. Play with the demos, view the source, build a theme, read the AP documentation and start using jQuery Ul today.

components, and Interactions

teI ' | p | a tes Interactions add basic mouse-based behaviors to any element. You can create sortable lists, resizable elements, drag & drop
behaviors and more with just a few lines of code. Interactions also make great building blocks for more complex widgets and

applications.

Examples: jQuery Ul, _—
Bootstrap, Semantic Ul Droppable

Resizable

Selectable

Saortable

Widgets

Widgets are full-featured Ul controls that bring the richness of desktop applications to the Web. All widgets provide a salid
core with plenty of extension points for customizing behavior, as well as full theming support.

Accardion

Autocomplete

https://jgueryui.com/demos/ Button

Checkboxradio




Example: Web toolkits

Another level up:
interactions, widgets,
components, and
templates

Examples: jQuery Ul,
Bootstrap, Semantic Ul

h’vvyv‘lu'\r TT 17 T W Wl W W " W T Wi Wi Plv“vlll T Tl T % % " Wi v‘llvv’ T w1 T m

purpose, with a few extras thrown in for more control.

<button type="button" class="btn btn-primary">Pr

Custom Components

Brand rew comporents and templates to help folks quickly get started with Bocotstrap and demonstrate best practices for adding onto the framework

Al 21 aenvgin

00 o ot o gy - -~ —

Ter e ot g
c—t e e o s b

Album

Simple one-page template for photo

. - .. .-
— e . o — e ot ¢ P g

galleries, portfolios, and more

Cover

A one-page tamplate for building simple
and beautiful home pagss.

Phicing

Pricing
Example pricing page built with Cards and
featuring a custom header and footer

Hed re M

Carousel

Customiza the navbar and carousel, then
add some new components.

Chechoe ou

Checkout

Custom checkout form showing our form
components and their validation features

itle of » l'oager
Teatured blog post

Blog
Magazine like blog template with header,
navigation, featured content.

https://getbootstrap.com/

2unny headine

— —

Aruther hosciire

Product

Lezn product-focused marketing page
with extensive grid and image work

Section itk

Dash rd

Basic edmin dashboard shell with fixed
sidebar and navoar.



GUI Builder:
Adobe
Dreamweaver,

Wix, Wordpress,

Squarespace,
Weebly

0—

0- —
Accordion Alert
Block Nu... Button

"""" 4
Carousel Form

Image Hov...

Person Ca... Pie Progress

Example: Web toolkits

Anirr;ated
ButtoLr: Gr...
Featufe Box
lcon
Per‘s‘on

=)

Posts Grid

vz Page Builder

Reprehenderit enim eiusmod high life accusamus terry richardson ad squid.

dolor brunch. Food truck quinoa nesciunt laborum eiusmod. Brunch 3 wolf

Drag and Drop X

WordPress Theme



Another example: interactive web visualization

Raw JavaScript

d3.js (JavaScript library)

Vega (visualization
grammar)

Vega-Lite (simplified
grammar)

Voyager (web-based GUI
builder)

| Major Components of the Grammar of Graphics

Credle subplols based on mulliple dimensions
Mean, Quant e, Cenfidence Intervals?
Line, Bar, Fcints?
scale values. reprasent nulbiple vzluas?
Axes, plot pasitions, encadings?

Cur calaseis

M Voyagarpng <
Vega-Lite

-------------------
------------------

ACCewation
- & 3 — o)

90
LU IR O B

? 108 200 300 00 50

2




One more example: animation!

What are some
common animation
techniques you see
here to convey
something?




Squash and Stretch

F &
Y




Squash and Stretch




Squash and Stretch

) SR

FIGURE 4a. In slow action, an object's position
overlaps from frame to frame which gives the
action a smooth appearance to the eye.

@@@Q@@@

FIGURE 4b. Strobing occurs in a faster action
when the object’s positions do not overlap and
the eye perceives seperate images.

FIGURE 4¢, Stretching the object so that it's positions
overlap again will relieve the strobing effect.



Anticipation




Slow in, Slow out

Objects with mass must
accelerate and
decelerate

EXTREME

Interesting frames are
typically at ends,
tweaks perception to
emphasize these poses

FIGURE 9. Timing chart for ball bounce.



Combine principles into an animation toolkit

(/;eIZ/bn'ncf/J/er. tumblr.com /Jy Cento .Ca(@iam'

Kazi, R. H., Grossman, T., Umetani, N., & Fitzmaurice, G. (2016, May). Motion amplifiers: sketching dynamic illustrations using the principles of 2D animation.
In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (pp. 4599-4609).



What can Ul toolkits also learn from animation?

Solidity
Desktop objects should appear to be solid
objects

Exaggeration
Exaggerate physical actions to enhance
perception

Reinforcement
Use effects to drive home feeling of reality

Using principles of animation makes it easier
for the user to track objects and understand
what is changing on the screen.

Fubushed i UIST 83 User interface Software end Techinoiogy. Atlania, GA, November 5-5, 1995, pp. 45-55

Animation:
From Cartoons to the User Interface

Bay-Wei Chang

Computer Systems Laboratory
Stanford University
Stanford, CA 94305

hay @self stanford .edu

You must learn to respect thai golden ator, aat
p W afrr s 0 I ‘)'-‘, of - d
wngle frome of aetivn, thar D240 of a second,
because the Jiffevence between lightaing ova the
lightring bug may hinge on that single frame.

e Chuck Jomes (107

ABSTRACT

User inlerfuces wre often based on slalic presentations, @
maddel 1] sinted tor conveying change. Consequently, events
on the serren frequently srart’e and confuse nsers. Cartoon
animation, In contrast, I exceedingly successful arengaging
its audicnce, even the most Dizarce evenls are casily
compreheaded. The Self aser interface hag served 25 &
testbed for the application of cartoon animation echniquas
as 8 means of making the tterfece easier to understand and
more pleasant 10 use. Atteation to timing end tansient detal
allows Sclf objcets ta move solidly. Use of cartoon-stylc
motion blur allows Self objects o move quickly and =till
maintain thei comprehens bility. Self objects amive and
dcrar: smonthly, without sudden materializations anc
disappearcnees, and they rise 1o the front of overlapping
obrects smoathly through the use of dissolve, Anticipating
motion with a small contrary motion and pacing the middle
of transitions aster than the endpoints results in smoother
and clearer movements. Despice the SiiTerences between

v ane anilurlaimme seal sirdawan roaniivirnee ura Fesusalesms

David Ungar

Sun Microsystemns Laboratories, Ing,
2550 Garcia Avenue
Mountain View, CA 94043

david ungar®@sun.com

these tablcaux, but less thought is given to the transitions
betwesn them, Visual chunges im the user interluce are
sudden and often unexzected, surprising users anc forcing
ther ta mentelly step away ‘rom their tosk in order to
grapple wick vnderstending what is happening o the
mierface el

When the user camnot visual y track the changes occurmg
in the Imerface, the ccusal connection 2erween the old state
of he screen wnd the new stale ol the screen 1s nol
mrrediately clear. Low are the objects now on the scrzen
releted to the oncs which were there a moment agn? Arc
they the sama objec:s, or have they baen replaced by
diffesent objects? What changes are divectly related 1o the
user's ectiens, and which arc ircidental? To be able to
efficiently and reliably interprat what has happenad when
the screen changes state, the wser must be prepared with an
expectation of what the screen will ook like after the action
In the casz of most interactions in unanimeted interfaces,
this expectation can only come by experience; little in the
mtertace or the echion gives the neer 2 clue abont what w)
hippen, what is happening, or what just happened

For example, (e Microsolt Wirdows interfacs [15] expands
an woun @ window by elinineting the scon wsd drawimy U
window in the rext instant Ir th s case the first stahic
presentation is the screen with the icon; the next is the



What can Ul toolkits also learn from animation?

—h
-

Uniform Pace

Qutput Value

Non-Uniform Pace
(Slow-in / Slow-out)

O
o

0.0  Input Value 1.0

Figure 4. Two Example Pacing Functions

Now in almost every major Ul toolkit out there!
(e.g., Microsoft's WPF, JavaFX, jQuery)

Animation Support in a User Interface Toolkit:
Flexible, Robust, and Reusable Abstractions

Scort E. Hudson
John T, Stasko

Graphics Visualization and Usability Center
College of Computing
Georgia Institute of Techneclogy
Atlanta, GA 30332-0280
E-mail: hudson@cc.gatech.edu, stasko@oc.gatech.edu

ABSTRACT

Animation can be a very effective mechanism to
convey information in visualization and user
mterface settings. Ilowever, integrating animated
presentations into user interfaces has typically
been a difficult task since, to date, there has been
little or no explicit support for animation in
window systems or user interface toolkits. This
paper describes how the Artkit user interface
roalkit has been extendad with new animation
support abstract:ons designed to overcome this
problem. These abstractions provide a powerful
hut convenient base for huilding a range of
ammeations, supporting technigues such as simple
motion-blur, "squash and streich”, use of arcing
trajectories, anticipation and follow through, and
'slow-in / slow-out" transitions. Decause these
abstractions are provided by the toolKit they are
reusable and may be freely mixed with more
conventional user interface technigues. In
addition, the Artkit implementation of these
abstractions is robust in the face of systems (such
as the X Window System and Unix) which can he
dl-behaved with respect to timing considerations.

Keywords: obhject-oriented user interface
toolkits, window systems, animation techmgues,
dynamic interfaces, motion blur, real-time
scheduling.

often be much more casily comprehended in a
moving scene than 1n a single static image or even
a sequence of static images. For example, the
"cone tree" display described in [RoubeS3]
provides & clcar illustraticn that thc usc of
continuous motion can allow much more
infurmation to be presented and understood more
casily.

However, even though the porential benefits of
animation in user interfaces have been recognized
for some time (| BaecX)| for example. surveys a
number of uses for animarion in the interface and
cites their benefits and [Stask93] reviews
principles for using animation in interfaces and
describes a number of systems that make extensive
use of animation in an interface), explicit support
for animation is rarcly, if cver, found in uscr
interface support environments., The work
described in this paper is designed (0 overcome
this problcm by showing how flexible, robust,
and reusable support for amimaticn can be
incorporated into a full sczle object-oriented user
interface toolkit. Specifically, this paper describes
how the axtension mechanisms of Artkit  the
Advanced Reusable Toolkit (supporting interfaces
in C++) [Henr90] — have been employed to
smoothly intcgratc anmmation support with other
user interface capabilities.



Ul Patterns



What is a Ul or interaction design pattern?

 “...a general repeatable solution to a commonly-occurring usability
problem in interface design...”

» Different from design principles in that they provide abstractions of
tangible solutions, as opposed to guidelines to follow. Patterns
often incorporate principles.

Ul toolkits oftentimes incorporate patterns.

https://www.interaction-design.org/literature/book/the-glossary-of-numan-computer-interaction/interaction-design-patterns



Example

- Ul Toolkit: Bootstrap
. ...iIncludes the design pattern: picture carousel landing page
. ...Ccan incorporate important design principles such as:

» [Heuristic #7] Flexibility and efficiency of use (can wait for items to swipe OR click to
speed ahead)

& getbootstrap.com/docs/5.0/examples/carousel/ f 0 QO C @@ T N % :

% Apps

One more for good measure.

Some representative placeholder content for the third slide of this carousel.

Browse gallery




- Here’s a really old website!

« But | bet you can still answer
questions about this site,
how it works, and what it’s
for.

- Why? Many Ul patterns used
on this page are still used
today.

« [ry to spot some patterns
that you recognize as still in
use today and note them
here: www.yellkey.com/
believe
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Tables

Tabular view of data

Alternate colors of rows, gray and
white

Column headers at the top, bolded
Left column is left aligned
Numerical columns are center-
aligned (maybe should be right-
aligned)
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Patterns can also describe common user flows

« Shopping checkout: shipping -> billing -> summary -> place order

- User flows are an important component of user experience (UX) design and consists of a sequence
of Ul states that represent semantically meaningful tasks such as searching or composing.

|~q‘f£m.

Step 1 - Choose Shipping Address

Jason Hong
387 Soda Hall Computer Science UC Berkeley Use This Address
Berkeley, CA 94720

OR

Enter a new shipping address:

Name

Street address




- common mobile app Ul flows

Searching
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Deka, Biplab, Zifeng Huang, and Ranjitha Kumar. "ERICA: Interaction mining
mobile apps.” Proceedings of the 29th Annual Symposium on User Interface
Software and Technology. 2016.

Patterns can also describe common user flows
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Design patterns aren’t just for Uls

» Very popular in software engineering and OOP
after the mid 90s.

« Model-View-Controller (MVC) is a common
software design pattern for developing Uls.

- A1970s book talks about “pattern languages”
and relates it to architecture and the planning
of cities and towns. This book later influenced
software engineering and the first wiki.

Y 17 ). v &
Design Patterns
Elements of Reusable
Object-Oriented Software

Crich Gamma
Richard Helm
Ralph Johnson
John Vlissides
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Why use design patterns?

Design is about finding solutions to problems

Many problems are shared

Some solutions are better than others

Designers often reinvent because they don’t realize a pattern exists

« Sometimes it’s better to reuse a common solution for a common
problem

Design patterns are a tool for knowledge sharing



Patterns support creativity

« Patterns come from successful examples

. sites that are so successful that lots of people are familiar with their
paradigms

. interaction techniques/metaphors that work well across many sites (e.g.,
shopping carts)

- Not too general and not too specific

« You need to specialize to your needs

- Patterns let you focus on the hard, unique problems of your design situation

- Patterns help design without over-constraining



Pre-patterns

« Patterns require broad adoption and examples
- Many version of the same basic idea
« Shown successful in many contexts
« That is what makes them patterns
 This is challenging in novel domains
» Pre-patterns are based in weaker evidence
« Can help speed diffusion of techniques and results

« Can help see relationships among ideas



Pre-patterns, Anti-patterns, and Dark patterns

- When you see advice, consider its depth
« Result of an individual study
» Pre-pattern based on some meta-analysis
 Established pattern
- Be aware of misapplying patterns
- And be aware of anti-patterns (e.g., “Click here”)
« Don't recreate dark patterns

« Unethical patterns that trick users



Ul Patterns for your Digital Mockup

« Don’t need to reinvent the wheel!

» You want to focus on where your Ul is interesting and innovative, not in the login flow (probably)

 Find patterns for your digital mockup (3d and 3e):

« http://www.welie.com/patterns/index.php

« http://ui-patterns.com/

- Many more out there!
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Fatterns In Inleraction Design

Curton Ewarch

Patterns Visio stofT Thoughts

Pattern library

Suggest a pattern

ITave you seen new examples of
patterns cut there that have not been
described on this site? Send me a
link te an example and 1] add it w0
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All patterns are listed here, TEs quite n bunch o them, bat T have tried to group them meanirgfolly

User needs

Patterns that meet a duvect need of the user.
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http://www.welie.com/patterns/index.php
http://ui-patterns.com/

Group work time!

« Continue planning tests and revising your paper prototype based on
usability testing and heuristic feedback (3c)

« On Thursday, you’ll present 3c so far to another group to get
feedback before the deadline at 8PM.



