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Review: Fitt's law

«— W —

ﬁ D >‘ Target \

Time required to move to a target decreases with
target size & increases with distance to the target

Movements typical consist of

* one large quick movement to target (ballistic
movement)

* fine-adjustment movement (homing movements)

Homing movements generally responsible for most
of movement time & errors

Applies to rapid pointing movements, not slow
continuous movements
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Review: Design Details - Marking Menus

Principle Refinment

Display only labels
Maintain visual context lgnore pie wedges

Make labels symmetric

Hide unnecessary

information

Support skill development  Use eight item menus

using graphical feedback  Use compass star around menu center
Show idealized marks

Hide parent menus

Tapia & Kurtenbach ‘95
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Review: Direct Manipulation
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Bell

Today

What (exactly) is, and how can one make ettective
color design choices?

What is a design language”

What are design values, and how do they influence
the design process?
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Bell

What is color?

Hue: What we usually see as color
_uminance: Amount of light entering eye
Brightness: Perceived amount of light

* (blue appears brighter than white)

Saturation: Purity of color

/_ 1 Bright

BNNER

GMU SWE 432 Fall 2018
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Color combinations

* Analogous
color o
combinations - \"A
adjacent in :
color wheel

Analagous Triadic

Serene, harmonious Vibrant

e Triadic color
combinations -
at corner of

Complementary Quadratic

High contrast, vibrant  Two sets of complementary

Bell GMU SWE 432 Fall 2018



Tools for finding color combinations

* [nteractive tools can help you find color combinations
» https://coloradobe.com/
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https://color.adobe.com/

Bell

Color & Nature

GMU SWE 432 Fall 2018

10



Bell

Guidelines on color use

Number of colors - use color conservatively,
imiting to ~5 colors; redundantly encode info to
support color-blind

\_/

\_/

se appropriate color combinations
se warmer colors for foreground & colorer colors

for background

\/

\/

se saturated colors to draw attention & for excited
se desaturated, dark colors for serious &

professional

GMU SWE 432 Fall 2018
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Guidelines on color use

e Avoid highly saturated opponent colors at the same
time
eOlder users need more brightness

O not
Jse co

require color discrimination in small areas

or for relative differences, but not numeric

information

eUse greater intensity for hues that indicate larger
amounts

GMU SWE 432 Fall 2018
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Color can be iconic

PANTONE
1837
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Design Language
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Counter Example

PRI xiize Cash Fow
Sign on to PINACLE" » What is PNC Purchase Payback How PNC Purchase Payback Works

L I Enroll Mobile Device J
[ Sign On ] [ Next Step ] _
eV N
Search Transactions Export All Print Spend Print Reserve

" Check Rates oy
Customize Your Pig 4 SignOn p

AppyNow
Continue [ Search » | E (cLear| [ susmiT |
(3> Rate vinual waliet ) SIgOR

(> Share Your Story

I Set Payday I Try Again Sign Up for V.me m

+ Add transaction al Show Bars m

GMU SWE 432 Fall 2018
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Design language

Many, many choices about visual
variables and syntax of composition

« How do you ensure choices are
made consistently across web

app”?
Solution: design language

e Describes how to express ideas
and concepts in the interface

 May be communicated through
Human Interface Guideline
documentation

* (Example of consistency and

standards)

GMU SWE 432 Fall 2018
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Example: Elements, Google 2004

Images Groups News Froogle mol .
= All sizes - Large - Medium - Small view

________ Sorted by relevance Sort by date

World » s G
roups where
C =
World
New York Times - o arn.,

VY CIMLLL Ed U.'I' Oct 1 , 1996 bj' .i'«.nd'j-' Harper source
all 633 related »

cmu [definition].  (0.48 seconds)  1-37 of 37

4.,285,199,774 web p:

details
'd 16 minutes ago

22004 Google Sponsored Links g

(Note: Setting preferences will

Graduating? Cor more » g CMU Inbox 2) Compose Mail

| Move to Inbox | Search News [ I'm Feeling L | Go _Archive ction

Invite 7 frie New Featy MNew!Neverlosea .
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Example: Syntax, Google 2004

VWen

Seal .
taSk with all of the words Add C | Add Bee Results Window D C

Find results Subject:
with the exact phra & Attach a file

with at least one of | Su TIDS I Dissati

without the words

Loading...

placeholder

latoza@
.
- sh h opti
GM ¢ I [ Search Mail ] [ Search the Web ]C,::::Za,'ifte,o s

by Google BETA

Web Images Groups News Froogle more »
toolbar Gougl Compite

Web Images Groups MNews Froogle more »  Advanced News Search

GO L)g[ [ Search NI][ Search the \Web |

News ETA Search and browse 4,500 news sources updated continuously.

Adval
Prefe

Carnegie Mellon University
Prospective Students Faculty Visitors Researchers General Visitors Corporate Visitors Collegiate Readership Program initiated at CMU

Alumni Current Students Faculty & Staff Site Index Contact Us google, ... The Tartan, PA - Oct 18, 2004
by Louisa Kinoshi_ by Louisa Kinoshi. Camegie Mellon is currently sponsoring a free one-month trial of the USA Today

— = wwnw. e edu/ - 19k - Oct 18, 2004 - Cached - Similar pages Chlsgiats Reagerchiy .
Wl John Kerry, Condoleezza Rice to appear on campus The Tartan
e 7 I Central Michigan Universi From the desk: Student govemment always seeks to respond to you The Tartan
- .. For a more interactive version of the CMU home page, please enable JavaScript all2 related »

in your browser window and reload this page. Otherwise ...

www.cmich. edu/ - 90k - Oct 18, 2004 - Cached - Similar pages Q@ Huskie tailback Wolfe darts to second MAC Player of the Week title

a = Dekalb Daily Chranicle, IL- 11 hours ago
Software Eni gineering Institute (SE‘) Home page g;izm‘?}\wx\cmh;gki:m‘;ﬂ‘w‘;u::;:\ﬁ line and our tight ends did a great job (blocking),” Wolfe said after the CMU
bugs.gif CMU-AstronClub-1stMinutes Uranus.obstacle 970227 2 jpg ... services, courses, and events, contact Software Engineering Institute Camegie Mellon DR DA e runs away with MAC POW award Northern Star Online
299 x 525 pixels - 75k 807 x 610 pixels - 413k 640 x 480 pixels - 52k University P'“s"d‘"ghé';f 15213-3890 412-268-5800 hitp:/fwww. sei.cmu.edu. ... ‘n all-access pass to the NIU locker room Northern Star Online
wiww. sei.cmu.edu/ - 20k - ed - Similar pages Northern llinois pounds CMU, 42-10 DetNews com
CETRERCIGITELY USRI BT Northern Star Online - Northern Star Online - all 31 related »
. 0 K 4 biect) - R od from ima)  CsmmANimagesiugs.of priv RiymeZone rhyming dictionary and
I S {unknown sender) {no subject) - Received: from ima Rhymezone. .. CMU students prepare for Solar Decathion
. . - . -2 a The Tartan, PA - Oct 18, 2004
O {unknown sender) (no subject) - R red: from ima) e shymezone.com/ - 10k - Oct 18, 2004 - Lached - Zrmila: paqzs by Ann Waotton. by Ann Woolton. Camegie Mellon students are leading the Pittsburgh Synergy team designing and buiding a
solar house ...
A araiad: frarn i Hi F COMPUTER SCIENCE/Carnegie Mellon Universi -off The Camegie Pulse
O (unknown sender) (no subject) - Received: from i PO SE5 Caoiar S vn Somina S W Canos Acaiomic S S5 1 G Conea 1 10
; S I R Calendar. Home SCS Home webteam @ cs.cmu.edu. ARCHIVES
[J  {unknown sender) (no subject) - Received: from ima v o cini o~ 35K - Ot 18, 2004~ Cachet - Srar pages Rocker to Raly for Kery &t CMU
— KDKA, PA - Oct 18, 2004
O {unknown sender) {no subject) - Received: from im: Welcome to Lycos! Pitsburgh (KDKA) For the secand e insx month, singerJon B Joi il g inPitsurgh for & polica cause. The
cmu charters jpg cmu colony jpg - CFQSUOV‘QI?EAK Search: The Web Shopping News Pictures: People Search; Yellow Pages; Search e
- R : ies 360 x 254 pixels - 47k 250 x 191 pixels - 60k X 255 pixels - Advertising; Advanced Search, Fun Search: Cast Instant Love
O Thomas LaToza » FW: Bb FO4-17651: My apologie v andrew. cmu edu/ v andrew.crmu. edu/ machines. hyperreal org.../ Iycos.cs.cmu.eduf - 19k - Oct 18, 2004 - Cached - Similar pages Yideo From The CMU Roboics nstiute Showcase
. e frmr e /KPUihistory. htm org/KPLAtesting.htm images/crmuB00r. gif ootd writee “Th
- Receive : org mpostd writes “This last week the CMU Robatics Institute showed off some of the stuffthey were doing. They were showing the
D (unknown sender) (no SUhJECt) R ed: from Ima [ More results from I andrew. crmu.edu The Robotics Institute new stuff they were working on. ...

... Rl Seminar Navlab Core Technologies Jay Gowdy & Rob MacLachlan, SAIC & CMU, Oct
152004, 3:30 PM, NSH 1305. ... This page maintained by robotwebmaster@ri.cmu.edu.
www. ri.cmu.eduf - 46k - Oct 18, 2004 - Cached - Similar pages

Northern llinois Rolls by CMU, 42-10
GoHerd.com - Oct 16, 2004
.. The win dropped CMU's record to 2-4 for the season and 12 in MAC action. NIU is now 40 in the league and
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Examples: Google 2016

heyfromjonathan(®gmail.com

E Inbox
Number 10 — Outbox
Whitehaven Beach
Whitsunday Island, Whitsunday Islands [ ] Trash

(m Spam

-_| Forums

‘ | Upcates
¥  Promes
Purchases

A
m 2% sacial
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Examples: Google 2016

«©- App Engine

2 1 Master V
h » B My Drive Ij1  Dashboard
Services

w Shared with me b

[ Versions i)
@ Recent

A Instances
1.' Google Photos

1 Task queues
* Starred

o Security scans .
B Trash
- =] Quotas

5 Blobstore "
26 GB of 36 GB used

E 4 Memcache
o== Upgrade storage

Q Search

&  Settings

o

Bell GMU SWE 432 Fall 2018
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Examples: IBM

Product Analytics

New Onboarding Statistics

Completion time (Avg) 38 days
Error rate (Avg) 18%
Type of industry Automotive
Client feedback score (Avg) 35-4
Busiest month May

O Info Updates Key Updates

Service Onboarding  Documents  Profles  Community  + 3
e

New Onboarding Statistics Service Industry Breakdown

Rejected 21 Automotive 42%
Completed 186 Travel 23%
Pending 54 Healthcare 20%
Active 315 Retail 15%
Total 576 Total 100%

GMU SWE 432 Fall 2018
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Examples: IBM

et
New Onboarding Statistics New Onboarding Statistics Service Industry Breakdown
Completion time (Avg) 38 days Rejected 21 Automotive 42%
Error rate (Avg) 18% Completed 186 Travel 23%
Type of industry Automotive Pending 54 Healthcare 20%
Client feedback score (Avg) 35-4 Active 315 Retail 15%
Busiest month May Total 576 Total 100%

» 1000C+

Info Updates Key Updates

Cervee o el -~ -

\
o 3 in . 2 bt - fv:,}‘! P TV ”
" e S < :
i \ v S W N
- -’ - ~ - o W , \_."*.-‘
- Cheem coecion bohan Ll VAR W7t vl

S 1 Wl hage W eze et
o,

I b3t st Tl el Bsor awerond o R
S 1 Wl g B ecogpestw) o -

~ “.,5'\ —hey <~y
1t st nal s Brncon gwethond b v i, e |
S 1 Wit hage Wrvd” R on ety
1t st il sd Benc o gweriond

Streomes Opwralocs Jobs Hosts

B e ] Wer C:U Cdo Math

TE 0N SN
W wgan e

IRIRINININININIY
«[IRIRIRINININIRY
JIRIRIRIRININIRDY

oncum
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Bell

Application data

Examples: IBM

[t [1the Date v

Imperial true S d4EC 25¢ 21.Feb 2014 94535 234
Hard false Q87 345 21.Feb 2014 987 345
Cider fal=e 43 ART 1. Febh 201¢ L3 AR7
Anaerobic true o4 243 21.leb 2014 o224 o4
Celd Tilter false 132 128 2C. Feb 2014 432 458
Parre haroe frie a7 457 0. Feh 014 37 432
Pump waart frue 4 207 ZU.eb 2014 4 367
Dry hopping falee 24 567 20.Feb201¢ 34 GB7
oarhnnatinn frie 434 5RT 0. Feh P04 434 AR7
Mash tun false Yane 258 ZU.leb 2014 9455 234
Bitterng hops true Q87 346 2C.Feb 201¢ Q87 3¢5
Heat exchanger falze 43 ART 19. Feh 2014 L3 AR7
Lauter aerobic false S 219 1. heb 2014 G924 243
Abbey seidel rue 432 486 18. Feb 201¢ 432 455
Prewhaolse falze a7 457 19. Feh 2014 372 432
Brewpul adjunct rue 12067 14, Feb 2014 el
Dextrn seidel rue 34 367 16. Feb 201¢ 34 367
Aau beer falze 4324 367 19. Feb 2014 434 367
Frug abv rue 43¢ 1€. Feb 2017 43¢

GMU SWE 432 Fall 2018
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Examples: AirBnb

User Marquee

GMU SWE 432 Fall 2018
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Examples: AirBnb

Cards

Listing card
R R R ¥ 00- Entire place

CPTIONAL BaDOS

Impact Display Card

Optional subtitle

r

GMU SWE 432 Fall 2018

Editorial Marquee

Editorial Marquee
Optional Subtitle

Description: America’s early beginnings
are etched into the earth of Boston, a
traditional New England city.

25
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Examples: Microsoft

Wednesday, March 9, 2016

_‘.

Q

Share

Shdeshow

2 ¢ @ W

Enhance Edt Rotate Delete

Open with
Copy
Print

Set as

-m File info

-

GMU SWE 432 Fall 2018

APRIL 2016/

Su Mo Tu

Thursday 31
Friday 1
Saturday 2
Sunday 3
Monday 4

Tuesday 5

Werdnecdav A

N/ ] + ...

Mail Day




Examples: Microsoft

Blue Yonder Airlines
$-18.23* -0.2 0.58%

Lamna Healthcare
$25.50 0.10 0.14%

Trey Research
$-3.13 1.32 -0.68%

Wide World Importers
$-0.75 2.25 -38.9%

City Prvwvear R | inht

Apr Jul
12 months
Northwind Traders Market cap
$521.00 0.10 2.69% 342.3B
Open 52 w high
4164 50.05
High 52 w low
41.95 38.51
Low Volume
1.4 35.9™™

Fabrikam, Inc.

41.95

Jan

- A

Overflow menu
(Secondary commands)

Like

Dislike

Now playing... > O &« ] > -
Shuffie Repeat Back Stop Play Forward
I Il | |
Content Primary commands More

Bell

GMU SWE 432 Fall 2018

App 1
——
Installing

App 2

Pending

App 3

Pending

Delete file permanently?
It you delete this hle, you won't be able to recaover it. Do you want to
delete it?

Delete Cance!

27



Example: Header with text blocks layout

TOP NAV BAR

LARGE HEADER

LARGE
TEXT
BLOCK

IS [BE=

2012

W o AIRE AN - 3 ANk

AWML NN ARk MUY

From: http://ranjithakumar.net/resources/webzeitgeist.pdf

Bell GMU SWE 432 Fall 2018 28


http://ranjithakumar.net/resources/webzeitgeist.pdf

Bell

L.}

Elements strongly associated with position

BANNER (37829)

FEATURED [45884)

T

_OGIN (41147)

BREADCRUMB (5186]

FOOTER (392551)

COMMENTS (141587)

| s, |
CCPYRIGHT (13044)

LOGO (75686)

HEADER (3114&20]

P—

MENU (523B844)

HERO (7943

R o d

NAV [£53952)

SEARCH (1247C8]

SIDZBAR (62302)

GMU SWE 432

SITEMAP (6147)

Fall 2018

TWITTER (147832)

From: hitp://ranjithakumar.net/resources/webzeitgeist.pdf

29
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Web design languages over time

S Tha World Wide Web projec x

e hio.cem.chfr/per text MWW TheFrorect) o=
World Wide Web

The WorddWideWeb (W3) 15 a wade-area hypenmeda sformation remeval subative atong to @ve unsversal access 1o a large unverse of documents

Everythmg there 15 onlme about W3 15 linked drectly or mdirectly to thas document, includmg an executive sumgnacy of the project, Maliag bsts |, Policy
November's W3 pews , Frequently Asked Queshons

Whats o 2
Potrgers to the world's cnline mformation,_subjects , W3 servers, et

Help

on the browser you are using

A bt of W3 project components and their current state. (e.g Line Mode X171 Vicla , NeXTStep . Servers , Tools  Mad robot , Libsacy )

’ ec b:lg il

Detadls of protocols, formats, program mtemals etc
:‘:i'.': ui‘nt‘{

Paper documentation on W3 and references.
People

A st of some people myolved m the project
| & 4 EK'A‘C.

A sumenary of the lustory of the project
o, [ hel 7

If you would hke to support the web. .
v g code

Gettng the code by_anons

n#sm.00000ip14jejk1d51ub3crkecwrns

Bell GMU SWE 432 Fall 2018


https://blog.hubspot.com/marketing/look-back-20-years-website-design#sm.00000ip14jejk1d51u53crk6cwrns

Bell

Web design languages over time

| Find It

Product Information
Customer Support
Technology & Research
Developer World
Groups & Interests
Hesources Online

About Apple

Apple Sites Worldwide

Switzerland

Taiwan
Turkey m
UK & Ireland

&« Welcome to Apple

&

Register today for a free CD- R()M

What's Hot

Preorder Mac OS 8

Now you can preorder Mac
0OS 8. described by Macworld
as "the most comprehensive
update to the Mac OS n
years, sporting a bold new
look. a speedier Finder. more

‘ntroducin g

EMATE 300

Mobile, -
Affordable,
&smart QT

Be the First to Know

Learn about new Macintosh
software releases the moment
they become available. Check
Hot Mac Products to hear

about programs like Speed
Demon. ReBirth RB-338 and

GMU SWE 432 Fall 2018
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Web design languages over time

gabocoor—e

oWork  dGoat
ofices

cdlec
US

Welcome to Gabocorp Imaging
please select from the

We ( options above to learn
more‘about us and what

we can do for you.

GMU SWE 432 Fall 2018
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Web design languages over time

»Polaroid

Company Info Product Catalog ContactUs Customer Support Dealer Locator

News and Events ¢

CHECK THIS OUT

View TV RAds *
Instant «
Digital «

Teens

Commercial

¢ OTHER POLAROID SITES
Polaroid Education Program ¢

Fremetiondl FrjlllJE:1 . i-Zone o Digital O Work Worldwide

Artist's Studio +
P olaroi dl_l_l ork.com +

Eyewear «

Bell GMU SWE 432 Fall 2018



Web design languages over time

Breathe easy, it's on us. Free q.nippin.j'. and Rotums | SHOP GIFT IDEAS ‘ X

@ WOMEN  MEN  GIRLS  COLLECTIONS  COMMUNITY  GIFT IDEAS SIGN IN Q

Heritage
Styles Are
Back

What's New
Gift |deas
Tops
Bottoms

Accessories

View All SHOP WOMEN'S WHAT'S NEW

Classic, versatile,
transformative. We're

i Feachack |

Bell GMU SWE 432 Fall 2018
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Web design languages over time

@ OkidoAPrP Features Testmonials Contact Typography

GMU SWE 432 Fall 2018
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Common visual idioms, circa 2016

\

My name is Andrew, and | will make your writing better.

‘ HIRE ME

 Hero images: large attractive header image

e https://envato.com/blog/exploring-hero-image-trend-web-design

GMU SWE 432 Fall 2018


https://envato.com/blog/exploring-hero-image-trend-web-design/

Common visual idioms, circa 2016

JQNBELL

* Single page designs: hero image with a navbar

https://envato.com/blog/exploring-hero-image-trend-web-design

GMU SWE 432 Fall 2018


https://envato.com/blog/exploring-hero-image-trend-web-design/

Common visual idioms, circa 2016

i DIE v

Drécoration Décolettre
vedette Décembre 2014

* Rotating image galleries (carousels)

e https://envato.com/blog/exploring-hero-image-trend-web-design/

Bell GMU SWE 432 Fall 2018
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Bell

Why it matters

PHOTO PIN

Users will have idioms
they expect to see,
particularly it
suggested by other ‘ ‘-"{-}[
related elements

Branding: Users will

see your webpsite and
have particular
associlations based on
what it exemplifies

GMU SWE 432 Fall 2018

L

UOIIThemes

.....
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Bell

Goals in designing a design language

o Offer guidance and options on
* Colors: examples of color palettes

e [ypography: justification, sizes, fonts, different
heading levels

e Organization

e Support different resolutions, devices

GMU SWE 432 Fall 2018
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Design Values



Example: Information Density
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Bell

Is this too much?

It task is to show influence of Elvis Presley on
subsequent bands, yes.

e But what if task might also be to understand
influences of pop soul?

Flexibility / usability tradeoff

» (Can design more powerful flexible interfaces that
trade effectiveness of a specific task for supporting
a broad range of tasks

What's the right answer?

* A value choice, rather than a usability question.
 Need to know what priorities are.

Often called experience design rather than usability
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Discussion of course structure

e Choosing project topic vs. canned assignment?

e Project split into 11 assignments vs fewer bigger
deadlines?

 Jeams vs. individual assignments?

* Pacing of assignments and lectures. Topics that were too
fast or too slow?

e Quizzes vs. midterm?

* Previous offerings: 10 usabillity lectures, 3 PHP, 12 Java
Servlets lectures

o What did you think about usability last?

e Alternative: Backend, asynchronous programming,
Usability, then frontend?
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