CPSC 310 — Software Engineering

Lecture 14 — User Interface Design

Credits: Fritz, Maclean, Rahul Premraj,
Wolfman, Shepherd, Notkin, Razmov



Overview

Introduction to design
User-centered design and human capabilities
Usability and how to achieve it

Usability principles



Learning Goals

Explain why designing interfaces is hard

Understand why designers need to consider human abilities
(memory, visual perception, ...)

Explain why usability is important and how it can be
achieved

- Analyze a GUI for problems using Nielsen’s 10 usability
heuristics and suggest aspects of the GUI that could be
improved

Given a scenario, design a Ul using the most appropriate Ul
components



Hmm...

® What is the most important consideration in
developing a new software product?
A. Slick interface and design
B. Reliable and secure
C. Fills a user need

D. Efficient and scalably coded



Designing interfaces is hard

®How many of you can program or use all aspects of your
-digital watch?

‘cell phone!?

‘DVD player!?

‘microwave!

'sewing machine!

‘washer and dryer?

'stereo system (home or car)?

‘unfamiliar water faucets!?



What causes these problems!?




Symbolic issues...

- What does this mean?




What does this mean!?




What do these symbols
mean!




UPLINK
ACTY

TEMP

NGO ATT

SIMBAL
LOCK

STBEY

PROG

KEY REL

RESTART

OPR ERR

TRACKER

video: http://www.youtube. com/watch’v EXT96N 1 YO

http://history.nasa.gov/computers/Ch2-7.html



http://history.nasa.gov/computers/Ch2-7.html
http://www.youtube.com/watch?v=EXT96N1YfbQ

http://upload.wikimedia.org/wikipedia/commons/a/a4/Airbus_
80 cockpit.ipge


http://upload.wikimedia.org/wikipedia/commons/a/a4/Airbus_A380_cockpit.jpg
http://upload.wikimedia.org/wikipedia/commons/a/a4/Airbus_A380_cockpit.jpg

In the past...

typical terrain:
— early tractors

rough

hilly /Q
%
7

original design:

high center
< of gravity

wheel base

used to be called “Driver’s Error” ...

but, accidents became infrequent when designs changed to
low center of gravity & wider wheel bases



Our approach now...

®Make the tractors hard to tip...

® (make the interface easy to use and understand)



(Ul) Design is important
Many so-called human errors and “machine misuse” are

actually errors in design.

Designers help things work by providing a good
conceptual model.

Designers decide on a range of users as the design
audience.

But, design is difficult for a variety of reasons that go
beyond design.

Good design avoids wasting the time of the users.



User-centered vs
activity-centered

® Design for an activity: coordinated set of
tasks.

® Does technology adapt to people! Or vice-
versa!’

® (Consider a kitchen.



What is?

Interface

Design



Interface - visual




Interface — physical




2007
Balenciaga Collection




Design

North Bridge Processor Socket
PCI AGP

SATA

BIOS South Bridge IDE






What is design!

Deo’{gn 1S not JUSt
whdad it loocks /ike
and Ffeels /ike.

_-DeS{an 'S /7c:mu /7

morés .




Why User-Centered Design?

-~ Why!?
> Cost saving
> Competitive market
* User expectations
- What? Consider users’ abilities such as
>  Memory
> Abilities
> Color

> Ergonomics



Human Capabilities

Some facts on memory

Associations are built by
repetition.

Scaffold model (more likely to
remember items that have
many associations).
Recognition is easier than
recall.

Working memory has small
capacity.

Long-term memory has large
capacity.



Human Capabilities

Visual Perception

We excel at pattern
recognition.

We automatically try to
organize visual displays and
look for cues.

Motion, grouping, contrast,
color can make different parts
of a display more or less
salient.



Human Capabilities

Learning

® Incrementally presented
information accelerates
learning.

® Some users like to explore
systems to learn; others will
not.

® Workers focus on
accomplishing tasks, not
learning software.



Human Limitations

- By ’ 5|
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*Red-green color blindness (protonopia & deuteranopia)

*8% of males
*0.4% of females
*Blue-yellow color blindness (tritanopia)
*Far more rare
*Guideline: don’t depend solely on color distinctions

euse redundant signals: brightness, location, shape



Human Limitation

Information
overload

v ﬁﬂ =org.jajuk
v ﬂﬂ hase

| 3 _ﬂﬂ exporters

| 3 EE, Album.java 1.1 (ASCI -kl
| 2 EE, AlbumManager.java 1.1 (AS
p [} Authorjava 1.1 (ASCI -kky
> EE, AuthorManager.java 1.1 (A
| 3 EE, Bookmarks java 1.1 (ASCI
» L} Collection java 1.1 (ASCH
b U} Coverjava 1.1 (ASCH -kkv)
| 3 EE, Devicejava 1.1 (ASCI -klkv]
| EE, DeviceManager.java 1.1 [AY
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> EE, DirectoryManager.java 1.1
b [} Eventjava 1.1 (ASCIH -kkv)
> EE, FIFO java 1.1 (ASCI -klov)
> EE, Filejava 1.1 (ASCI -lckv)
> EE, FileManager.java 1.1 {ASCI
> EE, History.java 1.1 (ASCI -k
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> EE, ItemManager.java 1.1 (ASC
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> EE, Stylejava 1.1 (ASCI -kkv)
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Recent Glyphs

Alternates for Selection

Basic Latin and Latin 1
Extended Latin A
Extended Latin B
Punctuation
Superscripts & Subscripts
Mumbers

Currency

Symbols

Math Symbols

Greek

Cyrillic

Small Capitals From Capitals
Case-5ensitive Forms
Discretionary Ligatures
Denominators
Terminal Forms
Historical Forms
Standard Ligatures
Lining Figuras
Mumerators

Oldstyle Figures
Ordinals

Jrnaments
Proportional Figures
Stylistic Alternates
Scientific Inferiars
Small Capitals
Stylistic Set 1
Superscript

Tabular Figures
Slashed Zero

Access All Alternates
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Class activity

Why is this street hard to shop on!?

> e.g, If you're trying to find a certain shop

*  How could you make it better?
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Usability and Software Design

usabllity: the effectiveness with which users can
achieve tasks in one software environment

> Studying and improving usability is part of Human-Computer
Interaction (HCI) - CS 344
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Usability Principles

Nielsen’s 10 Principles of Ul Design (Jakob Nielsen)

Shneiderman’s 8 Golden Rules

—  https://www.cs.umd.edu/users/ben/goldenrules.html

Tog’s 16 Principles

- http://ffaculty.kutztown.edu/rieksts/385/topics/hci/tog-summary.html


https://www.cs.umd.edu/users/ben/goldenrules.html
http://faculty.kutztown.edu/rieksts/385/topics/hci/tog-summary.html

Nielsen’s Principles - #1

Match the Real World

‘System should speak the users’ language, with words,
phrases and concepts familiar to the user, rather than
system-oriented terms

‘Follow real-world conventions
‘Make information appear in natural and logical order

‘Examples:

> Files and folders on a desktop



Nielsen’s Principles - #2

®Consistency and Standards

‘Users should not have to wonder whether different
words, situations, or actions mean the same thing. Follow

atform conventions
platf tions.
create, new | N campare A forward = jar ] plug -
ave debug hackward e AR ) exten = . ) . . .
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default F




Nielsen’s Principles - #3

*Help and Documentation

‘l ey

i [ oo

‘Help should be searchable, focused on user’s task,
concrete and short.
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Nielsen’s Principles - #4

e User Control and Freedom

‘Provide “emergency exit” without having to go through
extended dialogue

‘Support undo and redo




Nielsen’s Principles - #5
eVisibility of System Status

‘keep users informed about what is going on, through
appropriate feedback within reasonable time

[

Preparing the Disk




Nielsen’s Principles - #6
e lexibility and efficiency of use

‘Accelerators — unseen by the novice user — may often
speed up the interaction for the expert user such that
the system can cater to both inexperienced and

experienced users. Allow users to tailor frequent

actions.
Keyboard shortcuts & Print

Keyboard shortcuts help you save time by allowing you to never take your hands off the keyboard to use the mouse. Youll need
a Standard 101/102-Key or Matural P5/2 Keyboard fo use the shorfcuts.

To turn these case-sensitive shortcuts on or off, click Settings, and then pick an option next to Keyboard shortcuts.

Shortcut . . . |
Definition Action eg . gl Nnal
Key
Allows you to compose a new message. <5hift= + ¢ allows you to compose a h t t
c Compose /3 you 1po e g ISy P SNOrtcuts
message in a new window.
I Search Puts your cursor in the search box
K Move to newer |Opens or moves your cursor to @ more recent conversation. You can hit <Enter=
conversation  [to expand a conversation.
. Move to older |Opens or moves your cursor to the next oldest conversation. You can hit <Enter=
J conversation  [to expand a conversation.



Nielsen’s Principles - #7

*Error Prevention
‘preventing errors is better than good error message

‘eliminate error-prone conditions or check and present
users with confirmation option

Movie Information for: Predator

—| Mowvie Collection -I Actors
|h'm:h|d Sehwarzenegger ;I
Title |Predator
| [':erl Weathers ;I

I4| 4 ||Movie 27 of 40 b Ml N| Close




Nielsen’s Principles - #8

®Recognition rather than recall

‘Minimize user’s memory load by making objects, actions,
and options visible.




Nielsen’s Principles - #9

®Help users recognize, diagnose, and recover

from errors

‘Error messages in plain language (no codes), precise, and

constructive

& 3 /% on
: ‘g @Hh

- Latest Hexdlimes 5 I15Y5

BCssS™ SiForms* ¥ Images?

Help

e '-._.u|.|

« Whaw Your Bil

yEing Online »

Manage Your Account

« Change Your Password
» 30t Fareantal Controlks
« Croatae a Soraan Nama

A0 Help : Main

6 aol is not a registered protocol.

o)

Technical Support

« Gat help installing AQL

« If you gat bumpad offline
« Error: Fage not displayed
* Unable 1o connact to ADL

|G+ +d jogging strollers

i STools~ [T View Sour

| | search |

| Live Customer Support

Contatt AQL 24 hours a day,
SEVEn days 8 week!

Q Chat With Us:
= Technical Suppor

This example
violates this
principle!



Nielsen’s Principles - #10

® Aesthetic and Minimalist Design

‘Dialogues should not contain information which is
irrelevant or rarely needed

¢ © YarlooO!




Ul Hall of Shame

Pump Efficiency | Flow | Flush | Pump Records | ocm | Totalizer | Range C
Rate | Meas werf. | Scanning | EchoProc. | Adv EchoProc. | Tv
| Profile Records | Install. Record | Data

Measurement | Test
Basic Setup |‘v’|:||ume | Reading | Display | Failsafe | mainput | Communic
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T
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I carefully job down the Model Numbers of interes | ™ TE——
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http://interfacehallofshame.eu/www.iarchitect.com/shame.htm



http://interfacehallofshame.eu/www.iarchitect.com/shame.htm

Achieving Usability

Some methods to achieve good usability:

> User testing / field studies — having users use the product and
gathering data

> Evaluations and reviews by Ul experts
> Prototyping

Paper prototyping

Code prototyping

Good Ul design focuses on the user — not on the developer or on
the system environment



When should we use:

D

D

A button?

A check box?
A radio button?
A text field?

A list?

A combo box!?
A menu?

A dialog box?

Other..?

A Menu | Another Menu

A text-onhy menu tem Al
§_+ Both text and icon

® A radio button menu item

[J & check box menu item

A submenu b

An Inane Question

. Would yvou like green eggs and ham?

Ul Design — Components

v Chec:k 1

™ Radio 2
_ OK |

Years: | a0

Yes
Pig
Jdanuary (& | |Bird
Frames Per Second February o |[Cat L}ﬁ.
' " | March Dog
April —1{ [Rabhit
U 10 20 30 e

From Razmov, Notkin




Ul Design — buttons,

MenNus

Use buttons for single independent actions that

are relevant to the current screen.

> Try to use button text with verb phrases such as "Save" or "Cancel",

not generic: "OK", "Yes", "No"

Use toolbars for common actions.

<[ L4

A Menu | Another Menu

A text-onky menu item L\} Alt-1
.4 Both text and icon

Use menus for infrequent actions that may be

applicable to many or all screens.

From Razmov, Notkin

46




Ul Design — checkboxes, radio buttons

Use check boxes for on/off switches, when any one switch can be
toggled irrespective of the others (often correspond to boolean
values).

Use radio buttons for related choices, when only one choice can be
activated at a time (often corresponds to enum / constant values).

&) Age:
"M Check Boxes _ O] x|
S— : % M Fem Model
W W
This 15 the label text LI kility
[ Pickup k.

Froél-lzkazmov, Notkin




UI Design — lists, combo boxes

use text fields (usually with a label) when the ~ Years: |30 |
user may type in anything they want

use |ists when there are many fixed choices January a
(too many for radio buttons to be practical) Fehruary
and you want all choices visible on screen at March

once ARl —]

use combo boxes when there are many o =

fixed choices, but you don't want to take up  [gira

screen real estate by showing them all at Eﬂ; [
once Rahhit
Pig

use a slider or spinner for a numeric value
20 =

Frames Per Second

| LI

From Razmov, Notkin 0 10 20 3



Ul Design — multiple
screens

use a tabbed pane when there are many screens
that the user may want to switch between at any

moment ({:}Dne "g ETwu {:}Three |

Blah blah

g@? Would you like green eggs and ham?

Yes

use dialog boxes or option panes to present
temporary screens or options

49
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Prototyping

Creating a scaled-down or incomplete version of a
system to demonstrate or test aspects of it

Reasons to do prototyping:
> aids Ul design

> provides basis for testing
> team-building

7> allows interaction with user to ensure satisfaction



— I4F - Directory Profile Page

Profile Name % Wil"efl"am SR

245 Blackfriars Road dolor sit
Ludgate House amet

e “* or mockups
Emall: firstname®surname. com

Telephone: 0207 955 3705

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Morbi consectetur nibh
feugiat urna elementum facilisis. Nullam diam areu, lobortis ut tincidunt vel, suscipit
quis lectus. Praesent interdum sapien in nisi tempor vestibulum. Maurls nec mauris
saplen. Nam laoreet nisl non magna laculls vitae convallis lorem porttitor.

Lorem Ipsum dolor sit amet, consectetur adipiscing elit. Morbl consectetur nibh
feuglat urna elementum facilisis. Nullam diam arcu, lobortis ut tincidunt vel, suscipit
quis lectus. Praesent interdum sapien in nisi tempor vestibulum. Mauris nec mauris

— Attachments
@n Lorem ipsum dolor sit amet.
@ & |_* Lorem ipsum daler sit amet.
P Lerem ipsum dolor sit amet.
E @ P Lorem ipsum dolor sit amet.

O Y

‘e.g., http://www.balsamiqg.com/


http://www.balsamiq.com/

Benefits of Paper Prototyping

much faster to create than code
easier to change than code
encourages feedback, since it feels less
permanent or final

- focuses on big things vs. small (like the it e S
font)
implementation neutral

*can be done by non-technical people

PP shows us “what” is in the Ul, but also
“how” the user can achieve their goals in
the Ul; helps uncover requirements

PAPER rnuuﬁ'q" :

CHAROLYN SHNYDER




Paper Prototype for leggmasonfunds.com landing page
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Summary

User Interface Design

> Creative, but requires engineering

> Can affect product success

» Can cause happy/unhappy customers
> |Is as important as functionality

Ul design principles can help ensure success
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