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History of GUIs

e Early Failures
History of GUIs

Early Failures

Is this a Keyboard? A peculiar Desktop

“Real Men don't use Mice!"
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History of GUIs

e A History of User Interfaces
History of GUIs
— Smalltalk Desktop 1

History of GUIs
— MacOS

— Atari ST T

— Special Workstation's Desktop (e.g. Lisp-Machine) t
- X11

— Oberon Desktop t

— Windows (3.1, 95, 98, 2001, NT)
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Hall of Shame
e Selecting the wrong controls

Wordgs for Windows:

Hall of Shame Font Attributes Print Button in Tool Bar
e
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Excelgs for Windows: Internet Explorer:
Cut & Paste Menus VS. Buttons
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Hall of Shame

"Where do you want to get lost today?"

[aeneral Leading Test Comment Boxes Chet i3

“How will the layout change
when clicking on Graphics?"

Text Fields

Graphics
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Hall of Shame

e Misleading Error Messages

Windows98:
Hall of Shame Explorer Exploring - disk =]
Cannot find D:\AniasProgramzinetwork zetuptdisk 1N\SETUP.EXE.
Windows needs thiz file to n D:vAnia\Programsinetwork zetuphdisk 1WSETUP.EXE
Desktop Operation Error Deleting File

0 Cannot delete 016:; There is not enough free disk space.

Delete one or more files to free disk space, and then try again.

e Wrong Metaphors

MacOS:
File Delete vs. Disk Eject

Papierkorh
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Hall of Shame

® |[nconsistency

Windowsgs:

Hall of Shame "My Computer" Window ELIETE Al
File Edit “iew Help

[E:]
Control Panel Printers Diaklp
Metworking
|6 objectz] | p

Selections in different views

o
E Control. exe
Contral.ini
Coal.ini
coolacm.ini

1 i

Control.exe

| »

Control.crm
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Hall of Shame
e "Stupidity"

Windows Explorer:
Hall of Shame Selecting Drives Directories

BY Enploring - Hard disk (C:)
y . . Datei Bearbeiten Ansicht Extras  ?
o Ect wlew lpsk lHap Alle Ordner Inhalt von ‘Startmenii*
Hard digk [C: - -] Calendar =] = Programme
E [ ] prn J— = cdv EMicmsoﬂ Office D atei Neu
2 Machmitt on Plinsfs02\0 atz - #-(0 oviz > Microsaft Office Datei Offrien
=2 Groups on Plinsfs05\Data'| [ [3"8 [d’_at‘a WinZip
=2 Se on Plinsfz0240 atal s S i
=2 Maildata on 'Plinsfz0240 ata {7 Foudous
=2 Everyone oh Plinsfs054D at. g Intrusion
=2 Spipe on 'Plinsts0244pps1t, g ____Eaand[eas
=2 Exedll on Plinsfz02%ppalt— {7 bin
=2 Public on 'Plinsfs0245ys' [: -0 classes
=2 Batch on 'Plinsfs0244pps1" gg Egt[:i?vaamk
=2 Appsl on Plinsfs02' ] = {21 DragBox
o= - HyperProf
B0 Jnl
-1 Map
- Metadin
=3 Mandrian
: {:l prewforkshe
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Hall of Fame

* Most Recently Used (MRU)

ii Ablage

Bearbeiten

Bild Effekt Spezial Fenster Hilfe

1%0OLY0.00C

2 CADOCUMENTMCLERICALSRESUME.DOC
2 CADOCUMENTACLERICALSBLSCARD.DOC
A CADOCUMERTACOMNTACTS.DOC

E it

Neu... EN
dffnen... %0
Letzte Offnen Explorer.PICT
Browser Offnen =330 Explorer.bmp
SchlieBen Al Clip.PICT
sichern g mstitanic98a.jpg
Lirharn nntar Fat-"=l
® Previews e Tooltips
Datei auswahlen...
SMac theus

(<) Data from Fry

[El Exchange

= Mac thel$

e8] Cash

[ clip.p1cT

@ Copland Cover temp
Copy of test

{£} 0-8.5.1 Update-1of3.smi
[10-8.5.1 Update-2of3.part
[1p-8.5.1 update-3of3.part
T BrapStuff ofias

§ Exchange

[#) Explorer.pICT

E#F-Plan

i Fasching 99

@ Florian

Filter | Alles erkennen >
T

A1 ]

[ threchen] [ Auswerfen ]

[_ormen | [schreibtiscn)

[J Unsichtbare Dateien anzeigen

PICT

31 ,8KE
1636 Uhr; 14.05.1999

[ Ubersicht anzeigen

[0 Yorschau vergrifiern

Erzeugen

A3

e Cues

Gl Terminal <2 | T

Eile  Options  Help

flea,colors places zpherel . dat
flea,dat places,col zpherel doc
flea,doc places,doc spherel.glyphs
flea,glyphs places,resources sphere2,colors
flea,row places,row sphere2, dat
kai,dat primf zphere?, doc
kai,doc primf,colors zphere?, glyphs
kai,lines primyf,doc tips,col
kai,resources primf,glyphs tips,dat
kai,row rahidu tips,doc

[MartinByozemitel$ xgobi places

Eize of datay 329 x 15
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Reasons For Failure

® The designer's intuition relies on a sample of one

Implementer's Model  vs. User's Model
System View  vs. Task View

® Tools do not make a concept

X11 and its Window Managers offer various widgets,
but no guidelines for a desktop/application concept

KDE/Gnome try to define common desktop concepts

® [nconsistency

Similar things/tasks must look/behave similarly

¢ Bundling the GUI with the OS
Smalltalk and Oberon

e Backwards compatibility to insufficient GUIs
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Design Approaches

* Principles (by Norman)

1.Use both knowledge in the world and
knowledge in the head.

2. Simplify the structure of tasks.

3. Make things visible:
Design Approaches bridge the gulfs of Execution and Evaluation.

Principles

4. Get the mappings right.

5. Exploit the power of constraints,
both natural and artificial.

6. Design for error.

7. When all else fails, standardize.
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Design Approaches

e Heuristics (Nielsen and Molich)

— Visibility of system status
The system should always keep users informed about what is going
on, through appropriate feedback within reasonable time.

— Match between system and the real world

The system should speak the users' language, with words, phrases
and concepts familiar to the user, rather than system-oriented terms.
Design Approaches Follow real-world conventions, making information appear in a natural

and logical order.
Heuristics

— User control and freedom
Users often choose system functions by mistake and will need a clearly
marked "emergency exit" to leave the unwanted state without having to
go through an extended dialogue. Support undo and redo.

— Consistency and standards
Users should not have to wonder whether different words, situations,
or actions mean the same thing. Follow platform conventions.
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Design Approaches

Heuristics

User Interfaces of Interactive Statistical Graphics Software

— Error prevention
Even better than good error messages is a careful design which prevents
a problem from occurring in the first place.

— Recognition rather than recall
Make objects, actions, and options visible. The user should not have to
remember information from one part of the dialogue to another.
Reduce the users' memory load.

— Flexibility 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.

— Aesthetic and minimalist design
Dialogues should not contain information which is irrelevant or rarely needed.
Every extra unit of information in a dialogue competes with the relevant units
of information and diminishes their relative visibility.

— Help users recognize, diagnose, and recover from errors
Error messages should be expressed in plain language (no codes),
precisely indicate the problem, and constructively suggest a solution.
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Design Approaches

e Aesthetics

—Aesthetics

not tangible, but obvious
the right "look and feel"

—Harmony

Design Approaches comes along with consistency

Aesthetics —Composition

once the components are defined correctly,
the program will build up more easily

benefit from object oriented design
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Design Approaches
® The Process

—Early focus on users and tasks
Study the attitudes and behaviors of users,
and become familiar with the nature of their tasks

—Empirical measurement
Early in the development process, study the performance
and reactions of the system's intended users using
Design Approaches simulations and prototypes.

—Study your GUI carefully
The Process Be sure you know all components and their correct use
—Talk to colleagues

"Maybe both of you are wrong!"

—Iterative design
Keep redesigning the system as long as user testing
reveals problems.
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Do's and Don'ts

Do ... Don't ...

... talk to the user

.. present and test prototypes
.. iterate your design

.. think in terms of tasks

.. maximize consistency

.. think in reusable objects

.. conform to prevailing standards
unless there is a good reason not to

.. believe your intuition

.. ignore the user's feedback

.. be lazy

.. think in terms of the system

.. be satisfied with a local solution
.. write code over and over again

.. reinvent the wheel
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DataDesk

non standard
windows

Gl |E=———————————— Linear Model

function
"hidden"
behind cues

] |2}
&

91 total cases of which 41 are missing
¥ [ Multivariate Tests:
* Overview p-values

> Results for Dependent Yariable

> Results for factor |Cy|*Chy

g Results for MPG and Cyl*Chy
L% Coefficients
Coefficients of: Interaction Plot of

Level of Cyl*Cny Coefficient std_err.
Germany,3 L] [
Germany .4 0,1845 5,989
Germany,6 =-2,7058 4,435
Germany .5 L] -
Japan,3 -4,376 g,432
Jdapan,4 1,668 4,302
Japan,g 2,708 4,485
Japan,& 0 0
Other,2 L] [
Other,4 -2,774 3,545
Other,B 0 0
Other,G L] -
USA,Z [} .
US4, 4 0,9216 2,188
USA6 0 0
Usa,5 o] o]

L Expected Cell Means
Expected Cell Means of: MPG on Cyl*Chny

Level of Cyl*Cny Expected Cell Mean Cell Count

Germany,3 -
Germany .4 25
Germany .6 17.00

non standard forms

MPG Mgt Plot

inconsistent
behavior of
selection
tools

MPG by Cyl*Cny

t Ratio pro
L] L]

00308 09736
-0,6033 0,5493
. .
-0,3190 06067
03877 0,7004
06038 0,5495

2000 2500 3000

Weight
-0,7818 00,4391
. =R Cylinders Bar Chart
L] G0
L ]
0,4213 0,6759
! ! 40
L ]
L ]
20

[t}
1
1

|

Cylinders

@
=[]
desktop
concept
D
& Trash

I inconsistent

color assignment



Martin Theus User Interfaces of Interactive Statistical Graphics Software

MANET

cursor indicates indicator of missing no desktop or
selection mode information session concept
1 % File Edit Plots indows Groups Utilities Jtatistics Hilfe
Pdlygon : state Midwest
* Variables:

ID

+(D name of county
state

area of county
total population
Population density

|| Intal wmhite _nnnlllaiinn . . .
DD‘:%W“I‘E%E Cue Indlcatlng

"plot options

[0 ==——=_pars: state=———"=HH
Examples
A
MANET OH
863672014 (%)
A
weight is: state |2_|E:6 L 1Y il T Mllrli_
tracking consistent

of selection steps interrogation
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Mondrian platform independent
Swing (JAVA) interface

advanced tracking

Midwest(state)

Mondrian of selection steps
File Plot Options | I . O l
total population = gMap%E
Fopulation density IN - |
Total white population |slale v| Ml - |
Total black population oH | |
Total American Indian-Eskimo-Aleuy —:|
Total Asian-Pacific Islander popula Pl B
Total other race eI
% white
= black F 1 hl.ack x n.ther ral:ei

% American Indian-Eskimo-Aleut
% RAsian-Pacific

% other race

Total population aged 25+

% 25+ with high school diploma

% 25+ with anu colleae dearee | : i
136/437 | | : :
! T
Examples no desktop or
session concept E

% white £ Asian-Pacific -

Mondrian

visibility of selection 'multiple selections
proportion per window

consistent mapping of mouse and modifier keys for selection and alteration
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possible operations old and non-standard
are constrained by interface toolkit
current mode

|EI File HE Gew: Brush ||EI Tools || B Display” B Infol

Brush on

m Lines] .

|@ Color]| @Iypﬂ

e

o
ol

e

ool

B0

Persistent
Transient
Undo

Erase
[l Erase

Make “group” var
Send Update

|| &=
[l =
-t

El Options
!| Drag L: paint, M: shape | L) L: Select X, M: E_
cluttered only one variable circles

button list window per XGobi  provide a lot of feedback
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Summary

—"Your best guess is not good enough"

—Complex tasks can not be performed with trivial controls
—Most interfaces are optimized for a specific task

—A "good enough" design might be the best we can achieve

—Most software is still far away from being "good enough"

Resources

Donald A. Norman — "The Psychology of Everydays Things"
Jakob Nielson — http://www.useit.com; (formerly SUN)

Isys Information Architects Inc. — http://www.iarchitect.com

Debby Swayne — AT&T Labs Research
Antony Unwin — University of Augsburg



