“Screen” Design

Graphical Design

Good GUI design must account for:

* comprehensible mental images
— eg: good use of metaphors

* appropriate organization of data, functions, tasks and roles
— eg: support a reasonable cognitive model

* quality appearance characteristics
— sometimes called the “look™ of a UI

« effective interaction sequencing
— sometimes called the “feel” of a Ul

These ideas are not new...
— “Principle of Effective Visual Communication for GUI design”
Marcus article in “Human-computer interaction: toward the year 2000” by Baecker,
Grudin, Buxton and Greenberg
— “Designing Visual Interfaces” (1994) - Mullet & Sano, Prentice Hall
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Components of Visible Language
Layout
* formats, proportions, and grids scarves: 10.75
hats: 5.43
Typography
* typefaces and typesetting bold ~ serif Eidsezal
italic sans-serif variable
Imagery
* signs, icons, symbols; concrete to abstract @
Sequencing
 how the interface unfolds = — =]
Visual identity —
* unique appearance ad i
=l
Animation
 dynamics of display §§} ﬁ W %T
Color and Texture
 convey complex information and pictorial reality @
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Use of Grids

Horizontal and vertical lines to locate window components
* aligns related components

Organization
* contrast to bring out dominant elements
* grouping of elements by proximity
* show organizational structure

Format of
* alignment variable
contents
. - ]
Consistency Widgetto |\ ;
o] . widget Standard || Message textin
ocation spacing icon set || Aral 14, lef
u
* format — !
* repetition Windowto 1 —H—T1
* organization widget
Cancel

¥
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Fixed
components




Using same Grid-Based Template across project

Standard

Message text in

icon|set An_al 14, left
adjusted
9 Do you really want
¢ to delete the file
“myfile.doc” from
l Cannot move the
! file “myfile.doc” to
The fil pply the folder “junk”
© 1S vaK because the disc is
destroyed full.
& v
. . o
Generic Grid to Specific Use
Two-level Hierarchy — ’ .
’ f Logic of organizational
«indentation
flow
scontrast
A I - 1 EHGES Ender i 3 |
Heading Send to
Ll
© Label | |Testfisid Name |52 Breerber
. | 11 L1 1l
LahelI ':_D_m_h_ﬂw_ 0 I ¥ Email Isau\@cps: ucalgan.ca
Label | - | aige multiine text fiskd ]
soo ° 9 Message  [HiSaul
3 q Lets get together for lunch,
! ] Perhaps tomonow?
: [ Judy
saaflfa||=z=s= || B : Instructions
g L 11 I RN NERRERNES B F Type  [nomal mai =l
. Checkbox. . ... [ Checkbox ...4\...|. !
:I|_ Ehecklblw I I|- I:hE[:kIt:D;( : \ N ¥ Include attachememts
ol R [~ Carbon copy
..... : : Apply ‘ Eﬁ"\?' Apply Cancel
Alignment connects — | Grouping
visual elements in a by white
sequence space




Classic Mac Comparison on Negative Space

~H Image Preferences 0 Image Preferences
Image Typea:
3 ] hroma| Cray Scale Color
[Monochrome] Cray Scale | Color | Image Type: [Monochroma] Y | |
EPSF Quality: [Uce Fraview Image | Use Postscript |
EPSF Quality:
[Use Preview Image | use Postscript Greeking: 7.0 pt
Greeking Text Limlt: options: [J AutoBackup on Save
Jopt. [] Auto Save Every Minutes
Options: - .
D1 Auto Backup on Save
[0 Aute Save Evary Minutes

The importance of negative space
from mullet & sano

Visual Consistency

Internal consistency
—same conventions and rules for all elements of the GUI unless strong
reason
—set of application-specific grids enforce this

External consistency
—follow platform and interface style conventions
—use platform and widget-specific grids
—deviate from conventions only when it provides a clear benefit to user

Help l:l Warning I:l O Tip of the day: Monday, Mar 12
mmmm mmm
mmmm mmm | mmmm mmm
£ mmm mmm * mmm mimim
Sremes
v x
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Relationships between screen elements (Grouping)

Link related elements, disassociate unrelated elements

* proxemic clusters

* white (negative) space
* alignment

* explicit structure

Mmmm: :|
Mmmm: |:|

Mmmm: |:|
Mmmm: |:|
Mmmm: :l

®

Mmmm: |:|
Mmmm: |:|

Mmmm: |:|
Mmmm: |:|

Mmmm: |:|
Mmmm: |:|
Mmmm: |:|

Mmmm: :l
Mmmm: |:|
Mmmm: |:|

©
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Explicit Structure via Lines can get cluttered

===== Footnotq

Mauimum Height Pllr_l_:u_‘_l_.lﬂ

Numbering Style:

® | Numeric  (4) -] |

f_'“,‘l?u;tnm:|'n l i

Sort

First Sort Second Sort Third Sort
Sort By: Sort By: Sort By:
[start Time ] | [No Sort > [[KaSort "}
® Ascending O hscending [ ) Ascending
Cr Descending [e]IlE cening ) Bescending

(e
- - {b)

Number Formal:
In Main Text:

Fosition: | Superscript -«

In Footnote:

awition: [Baseline vl
Prefin:

Suffin: |___j _

Suffin: |\t

sel

[[.nn(.el-.]. [Heip ]

(a)

Using explicit structure as a crutch
from Mullet & Sano




} UMEG | Grades | Enter Grades - Microsoft Internet Explorer _18] x|
e e o e ok e | &
T 3
Qo= - © - [%] B @) Psore oo @t @3- JHE KB
Address [@] https: e, umeg.umd. edujbinjgrdEntry =] Bso
UMEG ol
Undwers ity of Marylind Electronst Greding fystam
Logout
Term: Fall 2005 Title: INTRO INFO TECHNOLOGY
Course: CMSC102  Instruetor(s): Golub, Evan
Section: 0101 TA(s): None
For alist of grade definitions, click here.
Only getting a partial grade roster for a 300- or 400-level course?
We ONLY monitor Early Warning Grades for first-year students and student athletes in 300- and 400-level courses.
UseTextEnty |  SaveandFinishlater |  SubmitGrades |  QuitwWithoutSaving |
[ up " coollooccfooacfooo|c]e][e]o
| +A-|+B-|+C-|+D-|F|5|U|Z
l- ola o ooflorco|oo oo o alalla|o|o
- +A-|+B-|+C-|+D-|F|s|U|Z
II‘ s rrr|rrrrrrrrrrrrr
[ +A-|+B-|l+c-|+D-|F|s|u|z
[ g — coolle colacale o clfcfalolo
| B +A-|+B-|+C-|+D-|F|S|U|Z
Il' § coollocoleocojoocololo|o|o
| +A-|+B-|+C-|+D-|F|8|U|Z =l
€] pone [ [ [ moternet

Navigational cues are good because they...

* provide initial focus

* direct attention to important, secondary, or peripheral items as
appropriate

* assist in navigation through material

* order should follow a user’s conceptual model of sequences
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Economy of visual elements

* General philosophy sometimes expressed as “Make simple
things simple, and hard things hard.”

* Try to minimize number of controls

* Include only those controls that are necessary
—eliminate, or relegate others to secondary windows

* Minimize clutter/overload (don’t fear multiple windows)
— so information is not hidden/obscured

xxx:_mxxx:_
XXX:_ XXX:_
XXX XXX:_
XXX:_ XXX:_
OO o
O O
NNNN
XXX: XXX
XXX:_ XXX:_
[GED I G
X

XXX
XXX:

w— o O
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Tabs to help Visual Economy

Excellent means for factoring/grouping related items.

However, can be overdone or not taken far enough, so think it out!

Oplions [ 7]

view | General | Edit  Prink | Save | Speling | Advanced |

T e
¥ Background prinking
I Print TrueType fonts as graphics

™ Print inserted objects at printer resalution

—Options For current document only

“ithen printing Motes 8 - Intro to Graphical Design via Toolbar
button o Binder...

% Use the most recently used print settings

£~ Use the Following default prink settings:

Print whats  [Slides (without animations) [

I Brinthidden slides. IE | Seale kot paper
I=| Black and white: I~ | Frame slides
I Biire bfaek and e

Canicel

Internet Dplions HE
Gieneral | Securty | Content | Connections | Progiams Advanced |

Setlings

O Always expand ALT text for images

[ Move system caret with focus/selection changes

[=] Browsing

Iways send URLs as UTF-8 [requires restart]
utomatically check, for Internet Explorer updates
Cloge unused falders in History and Favarites (1equires restart]
[ Disable script debugging

[ Display a notification about ewery script enar

nable folder wiew for FTP sites

nable Install On Demand

nable offling items to be spnchronized on a schedule
nable page transitions

Enable Personalized Favorites Menu

O Motify when downlaads complete

RAeuse windows for launching shortcuts _'j
| »

Bestore Defauls |
T

(|
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Tree Views to help Visual Economy

Another excellent means for factoring/grouping/clustering related items.

However, these can be difficult for some users to know how to use them.

LCategory:
Bl Appearance Designate the size of the cache
- Fonts
- Colors
) Navigator The cache is used to keep local copies of frequently accessed

-~ Languages
Applications
Smart Browsing
Mail & Newsgroups
Roaming Sccess

Oifine
) Advanced

I Cache!

- Provies
- Smatlpdale

documents and thus reduce time connected to the netwark. The
Fieload button will always compare the cache document to the netwark
and show the most recent one.

Memary Cache: 1024  KButes Clear Memory Cache
Disk Cache: 7680 | KBytes Clear Disk Cache:

Disk Cache Folder: IC.\Fruglam Files\Netscapetsershegolubhcas

Choose Folder.

Document in cache is compared to document on netwark:

© Once per session
& Every time
' Hever

0K I Cancel I Help
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Legibility and readability (I)

Characters, symbols, graphical elements should be easily
noticeable and distinguishable.

Text set in
Helvetica

Text set in
Times Roman

TEXT SET IN
CAPITALS

Text set in
Braggadocio

Text set in
Courier
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Legibility and readability (IT)

Proper use of typography
* 1-2 typefaces (3 max)
e normal, italics, bold
* 1-3 sizes max

Large

Medium
Small

Readable

Design components to be
inviting and attractive

Design components to be
inviting and attractive

Large
Medium
Small

Unreadable

Design components to be
inviting and attractive

Design components to be
inviting and aftractive

x
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Legibility and readability (I1I)

Typesetting
— point size
—word and line spacing
—line length
—indentation

Readable

Design components to be
inviting and attractive

Design components to be
inviting and attractive

v

Unreadable: Design components
to be easy to interpret and
understand. Design components to

be inviting and attractive
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Imagery

Signs, icons, symbols

* right choice within spectrum from concrete to abstract

Icon design very hard
* except for most familiar, always label them

Image position and type should be related
* image “family”
* don’t mix metaphors

Consistent and relevant image use
* not gratuitous
» identifies situations, offerings...

+
L.
L

FrantPage Lir

& Eudora Light
Fie Edt Malbox Message Transter Specisl Tools Window Help EudoraPro

| Gl 5 2| #|%| 6| @] 5]
Partial icon family
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552

Accurate/Appropriate Imagery

What does that icon in the upper-right corner mean on this
event scheduling page?

-
[]5T] CMSC250 meeting/grading -]

Evan Golub / Ben Bederson / Saul Greenberg
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Visual Identity

Think about the GUI of systems such as the various ‘‘generations’ of
Windows (eg: 3.1/95/XP/7), MacOS (eg: 6/7/8/9/X), NeXT, BeOS, etc.
and how easily you could spot them in a visual line-up.

= uickTime Player File Edit
3 i‘ File Edit Uiew Label Special a Q b

[= File Viewer |
' 1
15X
[T Terminal 1 - (8l x]
Edlit S’Emgs EED Note Pad E_g .
[BEE
st | eoeé _ ~ HMacntoshHD —D].

All Programs D Iﬂ

B)cocit [@]rumort Siide 20 of

74 start
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Animation

Animation can take many forms. Some examples are fading transitions such
as the Start Menu animation as sub-menus open, directional effects such as
minimizing in OS X using the genie effect, fisheye effects such as the
magnification option on the MacOS X docking bar, zooming such as in
CounterPoint or KidPad, and “traditional’’ animation such as Microsoft’s
Clippy (to name a few).

There can be both good and bad consequences. Here are some examples:
* Pro: Could provide more visual cues about a transition

* Pro: Could give sense of locality and/or relationships within data or
documents

* Con: Could make the process slower overall

* Con: Could become “annoying” to the user

Evan Golub / Ben Bederson / Saul Greenberg
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Color

The selection of the “right” color scheme can be important in
design.

Some things to consider include:
- metaphor issues: red=bad, green=good
- psychological issues: light blue-green=tranquil, red=take a risk
- conflicting colors: _ -VS- blue on yellow

Some Examples of Web resources (there are far many more):
http://www.colorschemer.com/online.html
http://www.colormatch.dk/
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Some Examples of Color Use

What do these colors mean here? Visual Cue for Current Position

| 3 4 Go0000000000000000g 1 € P
Previous!1 2 2 4 5 5 7 8 3 1011121314151617  Next
JI J@ -

This is a poorly designed menu. Everything looks inactive, but they
are live links. There are no actual visual cues until mouse-over.

RESOURCES FOR: RESOURCES FOR:

ALUMNI ALUMNI

BUSINESS, INDUSTRY AND GOVERNMENT BUSINESS, INDUSTRY AND GOVERNMENT
CURRENT STUDENTS CURRENT STUDENTS

FACULTY AND STAFF FACULTY AND STAFF

MEDIA MEDIA

PARENTS, FAMILIES, FRIEND S PARENTS, FAMILIES, FRIENDS
PROSPECTIVE STUDENTS PROSPECTIVE STUDENTS

VISITORS VISITORS
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An example of using gradation

1

B L,

Josd

Can you see relative levels for the states at a glance?
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Some Web Design Issues
¢ Breadth vs. Depth

¢ Navigation vs. Content
¢ Seller vs. Buyer (i.e., Designer vs. User)

¢ Colors and Images

Several images in this presentation are from ‘““Designing Web Usability”

by Jakob Nielsen [New Riders 1999]

Evan Golub / Ben Bederson / Saul Greenberg
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Breadth vs. Depth

Numerous studies starting in the 1980s showed that when designing menu
structures, you should aim for breadth over depth, but not too broad.

Miller’s famous 7£2 study shows that people’s short term memory
consistently was limited to about 7 things. The good news is that he also
observed that people could “chunk” things, and thus remember more.

Miller, G. A. (1956). The magical number seven plus or minus two:
Some limits on our capacity for processing information. Psychology
Review.

Sure enough, optimal menu design typically has about 7 chunks of
related items.

It is typically different when navigating on the
web!

Evan Golub / Ben Bederson / Saul Greenberg

Breadth vs. Depth on the Web (I)

It is possible to create a page that follows the 7+2 model:
http://www.cs.umd.edu/~egolub/real.index.html

Although this is not commonly done because there is not enough
information being presented, you can still see the idea in places.

The CS dept main page and Undergraduate page each still make use of
this idea in their navigation design.

Google’s “black bar” sticks close to this as well.

Maryland’s old student information web site was close in that it had 7+2
chunks of information, each of which being divided into 7+2 chunks of
information. Google’s news.google.com and a number of other news
sites take this approach.

In practice, many sites and pages have gone to far broader designs to
make it easier to be found by searches and also to support on-page
search by users.

Evan Golub / Ben Bederson / Saul Greenberg
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Breadth vs. Depth on the Web (I1)

If you look at desktop software, you’ll also see the 7+2 model appear in
things like menu design.

So, what is different on the web?
* Data -vs- Operation/Navigation Links

* Slow download (ie: exploration) times that installed software doesn’t have
— this is a minor issue if you have broadband and “lightweight” pages
— this is a more major issue if you have “heavy” pages
— this is often a major issue on mobile devices working on EDGE/3G or even on
4G networks depending on a variety of factors

* A sense of more flexibility in layout
» Search tools for information within a page (if people know about them)
» The web has seen the growth of the concept of a “portal” in many ways

Evan Golub / Ben Bederson / Saul Greenberg

Breadth vs. Depth on the Web (I11)

The following study attempted to examine this question carefully:

Web Page Design: Implications of Memory, Structure and Scent for
Information Retrieval Web Page Design | Kevin Larson | Mary Czerwinski,
CHI 98, p.25-32.

www.acm.org/pubs/articles/proceedings/chi/274644/p25-larson/p25-larson.pdf
They compared 512 items from Encarta encyclopedia in structures of size:
8x8x8 16x32 32x16

Note: They did not have the “slow link™ factor so this experiment might not
apply to the “mobile web” in general right now.

65.0
g 600 T
. [-3
» Short term memory is only one factor. § 550 :@—*wuo
. . . = 500 e cignifi
e Limiting depth is more important than T 0l Lo Srgniticant
increasing breadth. (= I < I I I
(=3 . T
* Chunking of information is a likely g BO— - 1 e m
. a0 L ) S B |
important factor. P 52216 16432
Hierarchy

Figure 1: Average reaction time for each hierarchy.

Evan Golub / Ben Bederson / Saul Greenberg
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Navigation -vs- Content -vs- Advertising

Nobody ‘“‘wants’ to navigate.

Navigation is a necessary evil.

CTIVE ATLAS -

JANA Asiive-k

Screen space taken up with explicit
navigation typically takes away
from actual content.

This early Mapquest example from
the late 1990s shows how extreme
the imbalance can be...

_customize. e
I Tmap oplicns: o
reeiioa Y.

. _savalload
Ty maps

Let’s see how the 2005 Diamondback
site or modern Facebook look...

s maesLCOm
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diamandbackonline.com

I ERSETY OF 3ial

EMAL S GNUS

Front Page

Opinion

Diversions
Sports

Archives

TODAY'S POLL

Are you satisfied
with the
university's meal
plan system?

QO ves

O o
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BLANK!

BLANK!

Seller vs. Buyer (Designer vs. User)

We’re talking about user’s needs, but designers don’t always have the user’s
best interests in mind.

More true for web sites than other software where something is typically
being sold (a product, a university, a brand, advertising, etc.)

Banner ads are the prototypical example. Users hate them, marketers require
them. Designers often are on the user’s side.

The best thing you can do is probably to be aware of these tradeoffs, and be
able to make informed decisions.

However, consider the following question — how is Instagram with no profits
and no profit model worth A BILLION DOLLARS to Facebook? Is the
whole value in the users there?

Evan Golub / Ben Bederson / Saul Greenberg
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Colors and Images

If you change background colors, make sure you change the link, vlink and
alink attributes of your document to avoid “invisible” or annoying color
combinations.

If you use a background image, make sure you can still read the text that is
going to be on top of it. Test how that image will tile and how the text will
move as the browser window is resized.

If you have many images, think about load time and whether the image will be
understood at the display size.

A good way to do this is to use a machine with high resolution and test
window sizes such as 800x600, 1024x768, 1152x864, 1400x1050 and
even extremes such as small sizes like 240x320, 640x480 and larger sizes
such as 1600x1200 to see how things appear. Also, consider that a 15”
monitor at 1400x1050 is different than a 21" monitor at 1400x1050.

If you have images that look like they can be clicked make sure the user can
click on them!

Don’t do this: http://www.cs.umd.edu/~egolub/butterfly.html

Evan Golub / Ben Bederson / Saul Greenberg

Give the users some hints

Describe your links well. People will very often just read the link text.

Not good... If you want more information, click here.
Better but could be improved... Click here for more information.
Good! More information.

Researchers call this “information scent” — users hunt for information based on
the tiny fragments that they think will lead them in the right direction. This
kind of “greedy” algorithm is known to be unreliable, but it’s how many users
work. The third example above shows a good use of information scent.

Scent: “Conveys distal target information via category labeling”
Link coloration is a major tool that users take advantage of to help them
understand their own history. Change colors with care. If you do change

from the default colors, do not make them counter-intuitive.

Support search on your page and site. If you do use images that contain words,
make sure you have text descriptions (possibly in the alt description).

Evan Golub / Ben Bederson / Saul Greenberg
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Study Where People Look

http://www.eyetools.com/inpage/research google eyetracking heatmap.htm

Evan Golub / Ben Bederson / Saul Greenberg

Technical Issues

¢ Download time

¢ Browser compatibility
¢ Screen size and resolution

e Separation of meaning from presentation

Evan Golub / Ben Bederson / Saul Greenberg




Download Time

People have different resources at home versus at work versus when mobile.

Access rates are a moving target. As recently as 2007 you still had 20% of
users who had Internet in the US still having ‘“narrowband” access at home
and around 10% of users had that at work.

Broadband has risen a great deal, but individual bandwidth might be
throttled or congested. This is a major issue in the wireless world.

Keep these in mind as you place images, videos, applets, etc. on your Web
page since the more you place there the longer it will take to load!

One study from 2011 said that the size of videos on web pages (on average)
had tripled since 2003!
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Stats are vastly improved since circa 1995-2001...

Internet Use by Connection Speed in millions of people

Speed 2000 2001

High 8 (10.9%) 17.7 (17.5%)

56K 49.7 (56.9%)  64.3 (63.4%)

28.8/33.6K 24.2 (27.7%)  15.5(15.3%)

14.4K 5.3 (6%) 3.9 (3.8%)
87.3 101.4

100.0%

E High-Band (above 1M)

80.0% Mid-Band (100K=1M)

80.0% B Fast Modem (28.8-56K)

20,0% = Slow Modem (14.4 and below)
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

00w o o
o0 g @

-96

Oct-96

i T

Jan-97
-87
97

97

Ap
Jul-
Oc
Jul-98

Ap!

Jul
Ocf
Jan-
Ap

Jul
Jan-98
Apr-98
QOct-98
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Browser Version

People historically had tended to upgrade browsers slower with each
successive version, and it would often take an operating system upgrade to
get a browser upgrade.

However, the current trend of supporting automatic upgrades and of sites
restricting users of old browsers has changed that trend, but you can see
how old versions stick around.

Web browser version usage, June 2011

IE 8.0
Firefox 4.0 E— 16.14%
Chrome 11.0 10.23%
Firefox 3.6 m— o.45%
Chrome 12.0 8.09%
IE7.0 6.07%
IE 9.0 5.89%
Safari 5.0
IE 6.0
Firefox 3.5
Opera 1.1
Firefox 3.0
Chrome 10.0
Safari iPad
Firefox 5.0
Safari 4.0
Chrome 13.0
Others

atCounter, data for June 1-16 www.pingdom.com
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Dealing with Browser Versions

Firefox saw high initial penetration, though it has leveled off somewhat.
Usage appears to be higher in academic settings according to some
reports.

Ideally, you should collect browser versions and software platforms to test
your site. While some software/platforms do not make this easy, if you
design pages as a career, it is worth your time to set up a machine with
multiple “virtual” machines, and have a different version of each
browser on each “machine”.

Also, consider that some devices might have non-standard, possibly
custom-written, embedded, browsers.

Finally, different sites draw different browser audiences, so you should
learn about your current audience.

Evan Golub / Ben Bederson / Saul Greenberg
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Screen Resolution

Some historic distribution of monitor resolutions:

netmechanic.com:

Screen Resolution 1997 1999 2001
< 640x480 22% 13% 5%
800x600 47% 55% 53%

> 1024x768 31% 27% 41%

statmarket.com:

Screen Resolution 2000 2003

< 800x600 66% 42%
>1024x768 34% 58%

As of 2012 it’'s at a oinétswhere 85% of screens of those visiting W3Schools are

larger than 1024x76

Google has an interesting tool http://browsersize.googlelabs.com/

We also need to consider widescreen monitors that do_not have 4:3 aspect ratios
as well as (again) smartphones and tablets that typically have smaller screen

sizes.

We might also consider who might be the “typical visitor” for a site and attempt to
determine their stereotypical screen resolution. We should also consider
whether or not users are using their full screen resolution for the browser.

Evan Golub / Ben Bederson / Saul Greenberg

W3Schools History
Date Higher
January 2012 B85%
January 2011 B5%

January 2010
January 2009
January 2008
January 2007
January 2006
January 2005
January 2004
January 2003
January 2002
January 2001
January 2000

76%
57%
38%
26%
17%
12%
10%
6%
6%
5%
4%

1024x768
13%
14%
20%
36%
48%
54%
57%
53%
47%
40%
34%
29%
25%

800x600 640x480 Other
1% 0% 1%
0% 0% 1%
1% 0% 3%
4% 0% 3%
8% 0% 6%
14% 0% 6%
20% 0% 6%
30% 0% 5%
37% 1% 5%
47% 2% 5%
52% 3% 5%
55% 6% 5%
56% 11% 4%
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Content Formats (I)

* HTML
— An ever-growing markup language (currently at HTML 5). Go to
www.w3c.org for current “official” specifications, but realize that
browsers don’t always follow them...
— As a designer, you can choose between general font specifications (H1) or
possibly specific ones (Arial 16 point bold). Use general as much as possible.
Fonts might not be available.

Text browsers and reader programs and search engines use structural
information.

Allows for users to be able to control their experience more.

* CSS
— Offers possibility of centralized design styles and potential savings in bandwidth.
— Very tied into the HTMLS5 world.
— Different styles for different readers possible (eg: “Standard” PC versus
smartphone versus tablet, etc.).
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Content Formats (II)

* Javascript, ActiveX
— Widely supported, but some users still turn it off for security
— Multiple versions (eg: Jscript -vs- Javascript -vs- ECMAscript)

* Java
— 1.1 generally available for much older browsers.
— Not available for pre-OS X Macs.
— Newer versions are large downloads and keep getting larger...
— Even when installed, there is a startup time for using it.
— Again, users might turn it off for security or speed issues.

* Flash
— Has become far more common but the lack of it on the iOS platform has shaken
this up quite a bit. Small and easy to install and fast to startup. However, Flash
applications themselves have gotten quite large. There is a Firefox plug-in (for
example) to block Flash apps due to their size and some of their uses.

* The other THOUSANDS of plug-ins ©

— Specialized users only

Evan Golub / Ben Bederson / Saul Greenberg
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Frames
“Just Say No” - If you use them, have
a very good reason!
* Navigation gets much harder
» Can’t track URLS as easily e R .
* Gives user less control over resizing @ ;
and scrolling : E
* Older browsers / custom browsers
don’t support frames well

download telovision pclion enploring emallus 4 §) B &
e ———————— e

Plane

Environment News
f RE RS P

rom RE|

Tugsday June 17, 1897

download tolovislon action exploring emailus 4 ||
This site made possibie by a grant from [

Planet Ark

Environment New:

from Ry

4Tuesday June 17, 1997 |

TTAUSTRALIA: ERA lodges ervironmental impact stucy,
|JAPAN: Japan firms saek more spent nuclear fusl storay
JAPAN: Japan panel calls for new entity fo take over PNC

MAN: Experts start debate on Middle Eastwater L
onment rule in new EL| O el

Evan Golub / Ben Bederson / Saul Greenberg

How to Build Web Prototypes?

Use a drawing program — not the web!

Build “wireframes” — the rest is the same as with other software

1 Example Layout Model
(1) Logo
2 3 la (2) Local or Site Index w/Links
5 (3) Search Dialog

(4) Current date

(5) Primary Content

(6) Secondary links

(7) Last update, copyright info, etc.

Each item should have more
6 information for each item with
explanations and justifications.

Evan Golub / Ben Bederson / Saul Greenberg
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Universal Accessibility

It is very important to consider users with low connection speeds, small
screens, different browsers and the like, but it is also important to
consider different types of users such as:

- elderly users
- child users

- novice users

- visually impaired users
- hearing impaired users

- users with poor motor control / precision
- users with poor short-term memory

Evan Golub / Ben Bederson / Saul Greenberg

The Value of Data Visualization

http://vimeo.com/29684853

Evan Golub / Ben Bederson / Saul Greenberg
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Beyond Simple Screen Design

What are the characteristics of good representations?
What are the characteristics of good information visualization?
What role do metaphors play?

How can the use of direct manipulation help us?

Good information visualization...

...supports making discoveries.

...supports making decisions.

...supports discovering patterns.

...supports finding relevant information.

...capture essential elements of events.

...deliberately leaves out (or at least mutes) irrelevant data.
...is appropriate to the person viewing the data.

...is appropriate to the task being performed.

With good visualizations people can see trends, clusters,
gaps, and outliers.

Use of colors, sizes, shapes, and locations all help with this.
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How to represent quantity?

PP P

»» P
Lol o<l

Al

# Buffalo
w4l Aol
[
M/"m m # Buffalo / kids

# Adults # Kids

Where am 1? (Geographic Navigation)

5 Hoverl - Level 1
Game [Options Help

Detailed navigation
plus precision

GAME PAUSED
Press F3 to Continue

General navigation plus orientation
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Where am I? (File System Navigation)

Fie Edt View Help
] |&C\@ 1 [=] 3
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3 Cpsc_481
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|2 Exams
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|2 il
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3 Present
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5] _creativity. ppt

[=7,_representations ppl_lll
[ B

1 obieets] selected P

Fie Edit View Help

Exploring

Eile Edit

Wiew Tools Help

=) Computer

All Folders
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|= 3% Flappy (4]
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|=dRemavable Disk () |
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[=R=]

25 Deskiap
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3% Floppy [4:]
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=] @Cowses
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£ Admin
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|
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9].)_representations.ppt
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N [ I
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[18.7ME [Disk free space: 41 9MB) _/

Where am I? (Revealing Patterns Interactively)

http://acg.media.mit.edu/people/fry/zipdecode/
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Which folder has the most documents or largest size?

@Courses Properties HE

Right-click menu
+ properties

General | Sharing |

C, @Courses

Type: File Folder

Location:  C:4
Sizen 53.1MB [62.013.739 butes]
Contains: 1,038 Filss, 176 Folders

MS5-D05 name:  @COURSES

_I Created Saturday, February 22, 1997 10:27:34 AM
File Edt Wiew Help T ]
Ok

Cancel Ll

= Basscanp [C) i =l =

Mame | Size I Type Modified l
| J@Couses | File Folder  2/22/37 107
|1 @Courses(Old) File Folder  5/23/36 3.2
I3 @Documentsflant) File Folder  5/29/96 20¢
|1 @FiguresMovl) File Folder  7.13/96 4:3¢
[« RS Ll_l
64 object(s] |0.98mB 4

Why can’t | sort folders by size?

Which folder has the most photos?
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What stock is doing best?
DI 1 214 1:28 pm Mar.17

Energy

Health Care Financial 5
Basic Ma...

Capital Goods N| i

Consumgpgyglicals Technology Communication Consumer Staples

http://www.smartmoney.com/marketmap/

Which folder is using the most drive space?
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What’s going on in the world?
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Who won the 2008 Presidential elections, by how much?
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Who won the 2008 Presidential elections, by how much?

By state...

Who won the 2008 Presidential elections, by how much?

By county...
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Who won the 2008 Presidential elections, by how much?

By percentage...

Information Visualization

Graphics should reveal the data
* show the data
* not get in the way of the message
* avoid distortion
e present many numbers in a small space
» make large data sets coherent
* encourage comparison between data
* supply both a broad overview and fine detail
* serve a clear purpose

Note: many visual examples on the following slides are taken from Tufte’s books
such as Visual Display of Quantitative Information
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X Pomp o Deaths Fiom cholera "

Deaths by
Cholera

Dr John Snow
1854

Telling a story: Napolean's march to Moscow
by Charles Minard (1885)
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Six Variables Shown:
[1] Size of army, [2,3] Position (long/lat), [4] Direction of movement, [5]
Temperature, [6] Time

34



Showing the Right Data: Challenger

History of O-Ring Damage in Field Joints (Cont)

0-Ring
Tomp
(°F)

Extrapolation of damage curve to the 31°F
temperature forecast for Challenger's
launch on January 28, 1986.

% Dots indicate temperature and O-ring damage for 24
. prior to Ct . Curve shows
s that increasing damage is related to cooler temperature.
-
3 S 3
-~
-
-~
~
2 ~ 2
~
il -~
~
1 \ . 1
\"--._
0 3 s 0

L]
30° 35 40° 45" 50° 55° 60° 65° T0° 75 80° 85"
Temperature °F

Interaction

If a picture is worth a thousand words, then an interactive visualization is

worth a thousand pictures.....
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Metaphors (I)

Pervade excellent interfaces

[ B [ € [ Db ]
| 1 [Market value Land Improvernent Total assess Game
2| 65,850 73120, 133970
|3 | 147.0 77.780. 72070. 148,850
4| 151.0 74,850 88740. 163,590
|5 | 1520 80,110. 99 .410. 178,520
6 | 1550 79050, 109130. 188,180
|7 | 1700 94,750. 50,960. 145710
I8 | 1720 82,150, 10B250. 188,400
|9 | 1780 78 ,560. 132 660, 211,220
|10 180.0 92,840. 108 670, 198,510
|11 | 1800 80,090. 103130, 183,220
|12 | 1820 78 B50. 115,210, 191,860
|13 | 1850 75,590. 152,710, 228,300
|14 | 185.0 85,870. 108,330, 191,200
|15 | 1850 80,060. 113 600. 193 B60
|16 | 1934 80,140. 131,340, 211,480
7] 1945 73400, A7B20. 249510 ScoreTaD
|18 | 197.0 54 960. 129 500, 214 760
19 2030 91p00. 119170 210770 .
(20| 2050 79460. 137280, 216710 games (literal world)
[21] 2130 87060 124380 211,410
| 22 | 2210 97,330 167 500. 264530
[23] 2260, 8760  157290. 244,450
|24 | 2450 739,520. 144 540. 224 360
(25 2480, 89470, 183500 272970
|26 | 2750 82,150 166,720, 250,570
[27 | 30265 118500 109800 228,300
|26 | 3050 §3,100. 141,730, 224530
spreadsheet (actuary sheet)
Metaphors (II)
Dale & Time | TimsZore | Name:
[ Da - Tim Address:
= [ e City:
Province:
1 Postal Code:
23 4 5 8 7 8
910 11 12 13 14 15 Forms
B 1819 22 2 »
234 /X 7MW
[[5:35. 2780 2] ] i @Courses{Jan1 \CPSC_481 [M[a] B4
Fle Edi Wiew Iools Help
Cunent time zone: Mountain Standard Time All Folders Contents of ‘C:A@Courses]
El=3 Basecamp [C:) o] [Mame

0K I Cancel |

{1 @Couwsesfant) |3 &min

Control Panels with familiar controls

Appll
| [ Cpsc 441 |22 Defunct
{2 CpscEa1 |23 Exams
£ Cpse_481 |20 Exercises

g Admin |22 el
+ Defunct

Pr it
3 Exems |1 Presen
+1 (] Exercises
3 Himl
- (3 Present

Hierarchical Folders
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Direct Engagement & Direct Manipulation

Direct Engagement
* the feeling of working directly on the task

Direct Manipulation

* An interface that behaves as though the interaction was with a real-world
object rather than with an abstract system

Central ideas
* visibility of the objects of interest
* rapid, reversible, incremental actions
* manipulation by pointing and moving
» immediate and continuous display of results

Almost always based on a metaphor
» mapped onto some facet of the real world task semantics

Direct Engagement

Xerox Star: pioneered in late 70’s and early '80s
=copied by almost everyone=
* simulates desktop with icons
— in and out baskets
— file folders and documents
— calculators
— printers
— blank forms for letters and memos

* small number of generic actions applicable system wide
— move, copy, delete, show properties, again, undo, help

. eg same way to move text, documents, etc
— property sheets
. pop-up form, alterable by user

» What you see is what you get (WYSIWYG)
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Object-Action

Select object, then do action
* interface emphasizes 'nouns' (visible objects) rather than 'verbs' (actions)

Advantages | ; | | |

* closer to real world my.doc
e modeless interaction

* actions always within context of object
— inappropriate ones can be hidden

* generic commands
— the same type of action can be performed on the object
— eg drag ‘n drop:

. folders

. files

. paragraphs

L text

. numbers. ..
Action-Object

Select action, then, pick object
* interface emphasizes ‘verbs' (actions) rather than ‘nouns' (visible objects)

FEIEIARE T - T AR

Y187|’?1H s”%

Advantages
. . . + actione akways within context of cbject
* Pick a setting and reuse it + inappropriate ones can be hidden

¢ Often more efficient
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Is direct manipulation the way to go?

Some Disadvantages

* [ll-suited for abstract operations
— spell-checker?

* Tedium
— manually search large database vs query

 Task domain may not have adequate physical/visual metaphor

* Metaphor may be overly-restrictive

Solution
* Most systems combine direct manipulation and abstractions
— word processor:
. WYSIWYG document (direct manipulation)

o buttons, menus, dialog boxes (abstractions, but direct manipulation “in
the small”)

Conventional Applications: A Mix

B3 Microsoft PowerPoint - [Notes 7b - Representation.ppt]

i8] e Edt Vew Insert Format Took SigeShow Window Heb
AR )9 o) 28 | 7%
/ Outine ' Shdes

\)\X

Direct Engagement & Direct Manipulation

Direct Engagement
+ the feeling of working directly on the task

Direct Manipulation

* An interface that behaves as though the interaction was with a real-world
object rather than with an abstract system

Central ideas
* visibility of the objects of interest
* rapid, reversible, incremental actions
* manipulation by pointing and moving
* immediate and continuous display of results

Almost always based on a metaphor
« mapped onto some facet of the real world task semantics

Even Golub Ben Btrens /Sasl Grasnbarg
v

[H==
ocan - [y | Autoshapes~ N N 1O [ (18 Al &t (8] (1 &F | &2 - - A -

Zaal

Slide 34 0f 40 template Engish (U.5.) 0
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Quick Recap (not exhaustive)

Grids are an essential tool for graphical design

Important visual concepts include
* visual consistency
— repetition
* visual organization
— contrast, alignment and navigational cues
* visual relationships
— proximity and white space
* familiar idioms
* legibility and readability
— typography
* appropriate imagery

The use of color and animation needs to be considered carefully

Evan Golub / Ben Bederson / Saul Greenberg

Quick Recap (not exhaustive)

Good Representations
* captures essential elements of the event / world
* deliberately leaves out / mutes the irrelevant
* appropriate for the person, their task, and their interpretation

Metaphors
* uses our knowledge of the familiar and concrete to represent abstract
concepts
* need not be literal
* has limitations that must be understood

Direct manipulation
» visibility of the objects of interest
* rapid, reversible, incremental actions
* manipulation by pointing and moving
» immediate and continuous display of results
* action-object -versus- object-action

These three components are the foundation of a true Visual Interface

40



Closing Thoughts...

"If a picture is worth 1000 words, then an interface is worth 1000
pictures."

Keep user tasks and goals in mind.
Encourage exploration but don't overwhelm the users.

Overview, zoom, filter, details on demand.
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