Introduction to User
Interfaces

COSC346



User Interface

e A common boundary or intferconnection
between a machine and a human being

* |ts purpose is to allow a user to control the
machine effectively

IYM COMING,
MOM/ LET ME
JUST FINISH THIS
LAST BOSS!

“INTERFACE” BY SCOTT JOHNSON - WWW.MYEXTRALIFE.COM - ©2009 ALL RIGHTS RESERVED
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Software Ul
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Evolution of Ul

1980s 1990s 2000s
Text Graphical Touch / Sound / Move

http://www.ixwebhosting.mobi/2011/10/20/5900.htm]
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volution of Ul

amazonk

The Art of Choosing

Past Is Prologue

Everything begins with a story.
—Joseph Campbell

l\vnsbomln‘rmnln. one month early and during a
blizzard that covered the city in snow and silence. The
surprise and the low-visibility conditions that

accompanied my arrival were portents, though they
went unrecognized at the time. My mother, as a recent
immigrant from India, was of two worlds, and she
would pass that multiple identity on to me. My father
was making his way to Canada, but had not yet arrived;
his absence at my birth was a sign of the deeper
absence yet to come. Looking back, | see all the ways in
which my life was set the moment | was born into it.
‘Whether in the stars or in stone, whether by the hand
of God or some unnameable force, it was already
written, and every action of mine would serve to

é Locations 32-39 g
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kindle

PROLOGUE

hough 1 often looked for one, |
finally had to admit that there could be no cure
for Paris. Part of it was the war. The world had
ended once already and could again at any
moment. The war had come and changed us by
happening when everyone said it couldn't. No one
knew how many had died, but when you heard the
numbers—nine million or fourteen million—you
thought, Impossible, Pasris was full of ghosts and
the walking wounded. Many came back to Rouen
or Oak Park, Illincls, shot through and carrying
little pieces of what they'd seen behind their




Evolution of Ul
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Evolution of Ul

KINECT

for & 360.

COSC346 Lecture 14, 2018 11



Evolution of UI? (again?)

e g

Intemet Explorer g Lync 2013 Outlook 2013

wg NG

Word 2013 OneNote 2013

P x3H

S&P/ASX 50
533040 'V -0.44% (2330)
2/05/2013 1:46 PM AEST

Messaging fﬁlﬁ Music Welcome to

Tech Preview

WA today - Jockey says he would not . | . )
let Singleton 'go down" By Antonio Onio

: R o 25 y Pmint.or

Q PC settings advisor*

\
m File Explorer

@ Snipping Tool — g

I e e .. H oM
& PO < @" 1
This Sdason's Bestie | &\ |

. Sticky Notes Vacation Destinations -

P Games

> AllApps

Storg Wi Jindovs fechiical Bieview!

Evaluation copy. Build 9841

L = e m gy J024AM

9/30/2014

COSC346 Lecture 14, 2018 12



Command Line Interface

* Means of interacting with a program through

a succession of text commands

o000 1. paul@metdata: ~ (ssh)

..metdata: ~ (tmux) ® 381 paul@metdata: ~ (ssh) 362

Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9142: Received PINGREQ from a4dc3e212e2772de

Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9142: Sending PINGRESP to a4dc3e212e2772de

Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9142: Received PINGREQ from 8b48ed757d5469c3

Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9142: Sending PINGRESP to 8b48ed757d5469c3

Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9142: Received PINGREQ from 729f836921910d43

Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9142: Sending PINGRESP to 729f836921910d43

Jul 17 10:12:23 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9143: Received PINGREQ from 8aldef488033dcl3

Jul 17 10:12:23 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cb[26748]:

9143: Sending PINGRESP to 8aldef488033dcl3
AC
paul@metdata:~/project-red$ sudo tail -f /var/log/syslog | grep celery
AC
paul@metdata:~/project-red$ sudo tail /var/log/syslog | grep celery
paul@metdata:~/project-red$ sudo tail -f /var/log/syslo
tail: cannot open '/var/log/syslo’ for reading: No such file or directory
tail: no files remaining
/project-red$ ACdo tail -f /var/log/syslo
sudo grep celery /var/log/syslog | less
sudo tail -f /var/log/sysloAC
paul@metdata:~/project-red$ sudo docker-compose -f production.yml build

[sudo] password for paul:
paul@metdata:~/project-red$ -u mjb docker-compose -f production.yml build

[sudo] password for paul:
paul@metdata:~/project-red$ su -c “sudo docker-compose -f production.yml build" mjb

Password:
sudo: no tty present and no askpass program specified
paul@metdata:~/project-reds$
paul@metdata:~/project-red$
paul@metdata:~/project-reds
[0] 1:bash* 2:bash 3:bash-

153177

153177

153177

153177

153177

153177

153177

153177

CPULI |

Swp[

]
Mem[IIIEEEELELTTITITTI1997M/1.94G])
]

PID USER PRI NI VIRT RES
@ 222M 137M 137M S ©
0 222M 129M 129M
@ 549M 77396 5612
0 577M 71984 5124
@ 447M 55924 3260

22174 999 20
20
20
20
20
20
20
20
20
20

0 644M 44324
0 644M 44324
0 644M 44324
0 644M 44324
0 644M 44324

Tasks: 142, 194 thr; 1 running
Load average: 0.56 0.64 0.78
Uptime: 111 days(!), 22:28:37

SHR S CPU% MEMX  TIME+ Command

0
]
]
0
]

3448 20 0 644M 44324 ]
Bclo_[setup [carcridtiltediee &
root@metdata:~# docker exec -it f661dab66f6@ /bin/sh
# ping ww.nzta.govt.nz
PING 62819.x.incapdns.net (199.83.131.196): 56 data bytes
64 bytes from 199.83.131.196: icmp_seq=0 ttl=60 time=0.790 ms
64 bytes from 199.83.131.196: icmp_seg=1 tt1l=60 time=0.840 ms

64 bytes from 199.83.131.196
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5 3 postgres: check]
0:49.44 postgres: write

@7:54 /usr/local/bin/
31:14.84 docker-runc ini

3 docker-runc ini
0:00.00 /usr/sbin/mysql
0:10.57 /usr/sbin/mysql
4:52.43 /usr/sbin/mysql
9:40.95 /usr/sbin/mysql
4:53.58 /usr/sbin/mysql
4:56.15 /usr/sbin/mysql

sortBylgNice Nice HEKILL |

icmp_seq=2 tt1=60 time=0.832 ms

64 bytes from 199.83.131.196: icmp_seq=3 ttl=60 time=0.878 ms
AC--- 62819.x.incapdns.net ping statistics ---
4 packets transmitted, 4 packets received, 0% packet loss
round-trip min/avg/max/stddev = 0.790/0.835/0.878/0.031 ms

# iptables -L

/bin/sh: 2: iptables: not found

#

root@metdata:~# iptables -L OUTPUT -v -n
Chain OUTPUT (policy ACCEPT 71496 packets, 142M bytes)
source

pkts bytes target
n

@ DROP
.196
root@metdata:~#

prot opt in

all -- *

out

destinatio

0.0.0.0/0 199.83.131

"metdata" 15:52 22-Aug-18|
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raphical User Interface

* Userinterface implemented with graphics as
opposed to text based commands
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Command Line Tools vs. GUI Applications

« Command line tools are « GUI applications are
characterised by: characterised by:

erial interaction © Multiple points of
Interaction

o Mouse/keyboard input

ext-based interface o Graphics-based interface
One fool per program o Multiple tools per

OW user expectations application
o High user expectations

eyboard input

O O O O O

oo 1. paul@metdata:
metdata: - (tmx) @ 31 | paul@metdata: - (ssh) X2
Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605ch[26748]: 153177
9142: Received  PINGRE from addcsazizezirade ceur! 1 J  Tosks: 142, 194 thr; 1 running
Jul 17 10, etdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605co[26748]: 153177 Men[! 11111111111111111907W1.946]  Load average: 0.56 0.64 0.
3162: Sending PINRESP to chacseri2e2r72de swpl 1 Uptime: 111 days(1), 22:28
Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605cH[26748]: 153177
9142: Received PINGREQ from 8b48ed757d5469c3 PID USER PRI NI VIRT RES SHR S CPUX MEMY  TIME+ Comand
AR O il e e e e R D0 70 T ETS 00 Lo SEEmare el
postgres: write
= m<qultm'pm]e:§rsd mosquitto_1/4b9ac68605ch[26748]: 153177 2 a .0 3. Jusr/local foin/
5142: Received PINGEQ From 729F536321610043 5 31:14.84 docker-rune int
Jul 17 10:12:22 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605ch[26748]: 153177 7 8132:40 docker-runc ini
9142: Sending PINGRESP to 729f836921910043 2: 2 44t 4 2 mysql
Jul 17 10:12:23 metdata docker/projectred_mosquitto/projectred mosquitto_1/4b9ac68605c[26748]: 153177 & 0 2.2 0:10. bin/mysal
2 1
2

9143: Received PINGREQ from 8aldef488033dc13

Jul 17 10:12:23 metdata docker/projectred_mosquitto/projectred_mosquitto_1/4b9ac68605ch[26748] : 153177
9143: Sending PINGRESP to 8aldef488033dc13

I

paulemetdata:~/project-reds sudo tail -f /var/log/syslog | grep celery
Ac

FEIEBTD R o | o rootemetdata:~# docker exec ~it F661dabGGF
project-reds sudo tail -F /var/log/syslo # pu ta.govt.nz
EE o o i) (s b ot (A0 G sy PING 62819.. incapdns.net: (199.83.131.196): 56 data bytes
tail: no files remaining .83.131.196: icwp_seq= ttl-60 tine=0.790 ms
ACdo tatl -f /var/log/syslo 183.131.196: {cmp_seqe1 tE1-60 tine=0.840 ms
sudo grep celery /var/log/syslog | le .83.131.196: icTp_seq=2 tt1=60 tine-0.832 ms
sudo tail ~F /var/log/syslon 64 byt .83.131.196: icw_seq=3 ttl=60 tine=0.878 ms
T b e e D e 2 P e i AC--- 62819.x. incapdns .net. ping statistics -—-
4 packets transmitted, 4 packets received, @ packet loss
[sudo] password for paul: round-trip min/avg/max/stddev = 0.790/0.835/0.878/0.031 m
paulenetdata:~/project-reds sudo -u mjb docker-conpose ~f production.yml build # tptables -L
/bin/sh: 2: iptables: not found

[sudo] password for paul: #
paulemetdata:~/project-reds udo docker-compose ~f production.yml build" mjb rootemetdata:~# iptables -L OUTPUT -

Chain UTPUT Cpolscy ACCEPT 71496 packets, 1624 bytes)
Password: CHEDO5E e in  out  source
sudo: no tty present and no askpass program specified
paulemetdata:~/project-reds 0 0ROP - 0.0.0.0/0
paulénetdata:~/project-reds 1196

rootemetdata:~#

MacBook Air
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Command line tools vs. GUI applications

Command Line Tool GUI application

Program starts — Program starts —

Process Click
ic

Key press keyboard event
20 50| K | 0 R B 6 O B | Q Drag
ENHENRHOHAARE =

Dnnnnan
o 2 12 0 1 e I?
0000000585
LT e % Q
- Drop
Wait for
Process touch )
Your code runs | events
event
Touch

Process mouse
event

Pro gram t erminates | Program terminates |

\J \J
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Anatomy of an Application

* Applications are often expected to have certain
features, typically provided in the menu bar:

General: about, preferences, ...

File: load, save, print, ...

Edit: undo, redo, cut, copy, paste, ...

Format: fonft size, style, ...

View: toolbars, full-screen, ...

Window: zoom, minimise, bring to front, ...

Help: should do something usefull

* Cocoa provides support for most of these

common tasks Safrspecitc meny
I I

® Safari File Edit View History Bookmarks Window Help

3 |

Apple menu Applications menu

COSC346 Lecture 14, 2018 17




Windows

* An application usually displays
iInformation via different types

of windows:
* Application/Document windows:
* Main application window.

* For document-based
applications, will contain user
data to be manipulated/edited.

° Panels:

* For showing tools or controls that
affect document/application
windows.

° Dialog boxes:

* Requests information from the
user that is required before
program can continue.

COSC346 Lecture 14, 2018
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|24 Photos
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1) Last Import
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W Photo Booth

Secure Empty Trash permanently erases
] s

the items in the Trash. Are you sure you

want to permanently erase them?

If you choose Secure Empty Trash, you can't recover
the items unless you've backed them up using Time
Machine or another backup program.

| Cancel | [ Secure Empty Trash |




Controls

* Within a window, you can use different types
of controls to interact with the user.

*  Examples include: push DEee
buttons, checkboxes, — |Ta™ tore e -
radio buttons, date :
pickers, progress
indicators, text fields, e |
fabs, ...

Copyright: Copyright © 2004-2011 Apple Inc.

* Conftrols come in different sizes, shapes, behaviours
and are even designed to look good in different
situations.
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Input

e User inputis via the keyboard and mouse

* Windows can be active, key, or click-through:

* The active window is the window currently responding to
mouse events

* The key window is the window currently responding to
keyboard events—usually active window is also key window

* A click-through window is inactive but can still respond to
mouse events
* Controls handle the key and mouse events
themselves or you can intercept key and mouse
events explicitly

* One of the main differences between Cocoa and
Cocoa Touch is the support of key/mouse input
versus touchscreen input



Interface Design

* |n addition to how and application works and what it
looks like, we need to make it usable

* Inferface Design is the how you make your application usable

* To make your application usable, you must (at @

minimum) ousesr
[ Wt coup vesten THE OR WE COULD REQUIRE THE| [BEAR IN  paxg T7
* Know YOour users PRODIXT WITH A SIMPLE USER TO CHOOSE AMONG | [ MIND WELL & THEY
. POINT AND-CLICK THOUSANDS OF POORLY NEVER MEET  WAVE 1O
¢ Orgonlse your INTERFACE OOCUMENTED COMMANDS hif A CUSTOMER  REBOOT
! 2] EACH OF LHICH MUST BE ! QURSELVES AFTER EVERY.
confent ) B| TYPED EXACTLY ATGHT (] ) o
. e~ ] ON THE FIRST i [
* Provide easy , - TRY H \
navigation ¥ “ i / : ~
. : o - > P
* Provide easily : -

ANIMD A CAOCEDY

understood layouts
with functional
controls
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Users

* |n order to design a good
user interface, you have to
understand the user

* User goals

* Specific tasks they require
* Language they use

Skill level

Attitude

Tungsten car?/ide bushes

Sun shade

Corp. Product Architecture's
modified design

* How do you acquire this information?

* Observation

* Case Studies

Surveys

Personas (for modelling)

COSC346 Lecture 14, 2018

What the salesman
promised

What the customer
actually wanted

General release version
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Content

* In any applicafion, you can organise content using
various design patterns:

Multiple windows (e.g., Microsoft Word)
Windows with panes (e.g., Microsoft Outlook, Apple Mail)
Canvas & palettes (e.g., Photoshop now, MacPaint long ago)

Wizards (e.g., installers)
Browsers (e.g., help)

File Edit Goodies Font FontSize Style

L2 3
SeOP

M O°
APP
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006 Bulk Mail (2 unread) o
| 35 messages |
\ ® From Subject ‘Date Received 4

I WICTIOTOTITY JUUTTrar (TG LOTT] VIETTUTUTTITY JOUTIar Wen SIee Omime “JUTT Y, Z Ut - ]
MIT Alumni Association MIT Alumni eNews: July Tech Connection Jul 21, 2004 2:09 PM
Climb@AlpineAscents.com  Alpine Ascents Newsletter and Party in NYC Jul 21, 2004 8:11PM
AAA Southern New Engla... Test Drive AAAmaps.com Today Aug 2, 2004 9:08 AM
TiVo! News You Can Use From TiVo, Volume 54 Aug 11, 2004 5:14 PM
Prius-2G Moderator Welcome to Prius-2C Aug 19, 2004 12:36 PM
Prius-2G Moderator File - 04Prius_FAQ.htm Aug 19,2004 12:37PM

® Apple Email Processor Apple Order Acknowledgement-Order# 7011078336  Aug 23, 2004 5:25PM L

@® Apple Email Processor Shipment notification for order # 7011078336 Aug 24,2004 12:58 AM 4

Volunteering at Habitat f...  Habitat August Update Aug 25, 2004 9:42PM |V

From: Prius-2G Moderator <Prius-2G-owner@yahoogroups.com>
Date: Thu Aug 19, 2004 12:36:55 PM US/Eastern

To: jtidwell

Subject: Welcome to Prius-2G

Hello,

Welcome to the prius-2G group at Yahoo! Groups, a free, easy-to-use email group service. Please take a moment
to review this message.

NOTE: To avoid issues with sp , your first to the list will be mod d. Once that is
approved, you will be free to post directly in the future. This will hopefull stop the "drive-by spammers® from
polluting the list.

PLEASE TRIM YOUR REPLIES —itis bad form to quote a page of text for a couple of lines of reply. Please don't
do it, trim the quoted text to the key point you are replying to.

To learn more about the prius-2G group, please visit 3
http//groups.yahoo.com/group/prius-2G X]
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Navigation

e A sufficiently complex application will require
navigation (to get around within the content)

* Some navigational patterns include:

* Signposts, clear entry points, pyramid structure, hub and
spoke structure

* Colour-coded sections, sequence maps, breadcrumbs,
annotated scroll bars, escape hatches

* Animated transitions
* For example:

* Minimise window (animated fransition), Back button
(escape hatch), jump bar in Xcode (breadcrumbs)

Breakpoints

> | :TypingTutor y TypingT... » * MainMe... ;  MainMe... = | Main Menu » == Menu It... » - |Menu - File ; %= Menu Item - Save As PDF... ’ |

g TypingTutor Edit Format View Window Help v Cu
New 32N

COSC346 Lecture 14, 2018
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Layout

How you layout your
windows and dialogs
determines ease of use
and aesthetics

* Gestalt principles help
express connections within @
layout

Different types of controls
have been designed for
different circumstances

* Buttons, progress indicators,
various menus, action

panels
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Summary

* Designing a good GUI application can be difficult!

e Technical Know-How:

*  AppKit framework

* Model-View-Confroller design
* Providing expected capabillity:

* About, preferences, load, save, undo/redo, copy/paste, etc.
* Interface Design

* Understanding user requirements/ways of thinking

* Providing functional, aesthetic organisation, navigation, layout
* However, Xcode and Interface Builder make the process

relatively painless, once you get used to the way
everything works
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