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Purposes of Prototypes

+ Usability testing

— How the product will fit into the users’ lives
- Validation of customer requirements
- “Living” design specification
 Information development

— Which data needs to be recorded?

« Marketing support
— Convincing upper level management

http://www.research.ibm.com/journal/sj/424/vanbuskirk.pdf
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Concept and Details

Level of
> Detall
Front
end Concept ViSl_Ja|
Visualization design
detail
Conceptual
Model
Back Mental Technical
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System
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Low-Fidelity Prototypes

Level of

Front
end

Concept
Visualization

_______
’’’’
-

Ba‘ék 7~ Mental
end 1. Model

System
Layers

> Detail

- Paper Prototypes
- Storyboards & sketches
« Concept videos

+ Cheap, good for basic concepts
+ Early in development
+ No technology barrier

— May alienate users
— Often limited coverage of
system features
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High-Fidelity Prototypes

Level of Detall

>
Front .
end Concept - HTML, Javascript
Visualization  Flash, Director
«  GUI Builders
Great detail
in visual design
+ Realistic impression
+ Detailed user feedback
+ Timing, interaction
------------- - — Expensive
Back Background — Functionality needs
end > Model @/ to be restricted
e — May limit creativity of
Vv High degree of test users
System technical detail
Layers
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Cheap High-Fidelity Prototypes

Level of Detall

>
Front
end Concept
Visualization
Great detail
in visual design
No technical
realisation
Back | " Mental + “Wizard of Oz”
end % Model
v SN -
System
Layers
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Wizard-of-Oz

« “The man behind the curtain”
— Children’s book 1900, movie 1939

- Do not implement the hard parts in the prototype —
just let a human control the system’s reaction

- Typical areas
— Speech recognition
— Speech synthesis
— Annotation
— Reasoning
— Visual Perception

- Provides the user with the experience without
extensive implementation effort for the prototype
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Visual Design and User Feedback

- Highly realistic, aesthetically pleasing interface prototype

— Often leads to restricted scope of evaluation comments

— Users do not question the basic concept anymore

— Feedback concentrates on details of visual design, interaction details
- Realistic but aesthetically less convincing prototype

— May help users to question the concept

— Can easily be improved to better visual designs

R. Van Buskirk and B. W. Moroney: Extending Prototyping, IBM Systems Journal
- Vol. 42, No. 4, 2003 - Ease of Use

— “Keep it ugly’
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“Keep it Ugly” - Example (1)

Frequent
Tasks

Forms | Maintenance

Printer
Definition

Toner lervet H quOIﬁ

Torar lavet H Fuser 04 D

Printer 2

BIR On

Al

Print count: 123458

Printer 1
Warming

BIR On

Print count: 123455

Status
Stopped
Warming

Form
Name: AdveriForm Description: Advertising Form 1

Width: 8.5 Inches
Length: 11 inches

| i S
Emhll’ I Escon (B) |

Customizable count: 1234561

Operator Messages

164044

Start Stop

Check Reset

Shut Downy/
Restart

Advance « ”
Paper Custom2 U g Iy
) Version
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“Keep it Ugly” - Example (2)

Maintenance

‘ Frequent Printer
Tasks Definition

L —

Fuser Oil Fuser Oil

Status Operator Messages

| Stopped
| Warming

Snapshots

Sesate  eissE s Weis

Y

Advance l
B oo

; . - —. 1

[ Version
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Horizontal and Vertical Prototyping

Features (“width”)

< >
_ N
Horizontal Prototype System
Layers
(udepth”)
Vertical
Prototype \\/4

Please note the meaning of the horizontal dimension is slightly different to
previous drawings!
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Horizontal Prototyping

- Demonstrate the feature spectrum of a product
- Allows the user to navigate the system
- The actual functions are not implemented
* Helps to evaluate/test
— Navigation (e.g. finding a specific function or feature)
— Overall user interface concept
— Feature placement
— Accessibility
— User preferences
- Applicable in low-fidelity prototyping and high-fidelity prototyping
- Used in early design stages
— To determine the set of features to include
— To decide on the user interface concept
- Example: overall usage of a mobile phone
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Vertical Prototyping

- Demonstrate a selected feature of a product
 Allows the user only to use this specific function
- The details of the function/feature are shown/implemented
* Helps to evaluate/test
— The optimal design for a particular function

— Optimize the usability of this function
— User performance for this particular function
- Mainly use in high-fidelity prototyping but can be applicable to low-fidelity
prototyping
- Used in early design stages
— To compare different designs for a specific function
- Used in later design stages
— To optimize usage of a function

- Example: a new input methods for writing SMS on a mobile phone
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Scenarios as Cheap Prototyping Strategy

Different features

Horizontal

Scenario prototype

Functionality

N

prototype Full system

Scenario as intersection of horizontal and vertical prototyping
http://www.useit.com/papers/guerrilla_hci.html (Jakob Nielsen 1994)
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1984 Olympic Message System
A human centered approach

A public system to allow athletes at the Olympic Games to send and receive
recorded voice messages (between athletes, to coaches, and to people around the

world)

Challenges
— New technology

— Had to work — delays were not acceptable
(Olympic Games are only 4 weeks long)

— Short development time

Design Principles
— Early focus on users and tasks
— Empirical measurements
— lterative design
—> Looks obvious — but it is not!

... it worked! But why?
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1984 Olympic Message System
Methods

Scenarios instead of a list of functions

Early prototypes & simulation (manual transcription and reading)
Early demonstration to potential users (all groups)

lterative design (about 200 iterations on the user guide)

An insider in the design team (ex-Olympian from Ghana)

On site inspections (where is the system going to be deployed)
Interviews and tests with potential users

Full size kiosk prototype (initially non-functional) at a public space in the
company to get comments

Prototype tests within the company (with 100 and with 2800 people)
“Free coffee and doughnuts” for lucky test users

Try-to-destroy-it test with computer science students

Pre-Olympic field trail

The 1984 Olympic Message System: a test of behavioral principles of system design John D. Gould ,

Stephen J. Boies , Stephen Levy , John T. Richards , Jim Schoonard Communications of the ACM
September 1987 Volume 30 Issue 9 (http://www.research.ibm.com/compsci/spotlight/hci/p758-gould.pdf)

Ludwig-Maximilians-Universitdt Minchen Prof. HuBmann Mensch-Maschine-Interaktion — 6 - 56



6 Designing Interactive Systems

6.1 Design vs. Requirements

6.2 Paradigms, Styles and Principles of Interaction
6.3 How to Create a Conceptual Model

6.4 Activity-Based Design of Interactive Systems

6.5 Object-Oriented Design of Interactive Systems:
Metaphors

6.6 Tools and Methods for Prototiie Desiin

6.8 Design Patterns for HCI

Ludwig-Maximilians-Universitdt Minchen Prof. HuBmann Mensch-Maschine-Interaktion — 6 - 57



Interactive Systems
What can be described?

- System functionality with regard to interaction

- Overall interaction concepts (metaphors, styles)

- Layout of key screens, sketches

- Layout of user interface elements (e.g. buttons, icons)
- Navigation and interaction details

 Interactive behavior of a system

« Platform requirements

- Functional assertions (e.g. login will take on average 7 seconds,
average time per case is 2 minutes)

- User groups
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Interactive Systems
How to describe them?

Informal
— System descriptions in plain text
— Scenarios and use cases
— Sketches and designs
— Task-action-mappings
Semi-formal
— Task-action-grammar
— Abstract Ul description languages, e.g. UML based
» Examples: UMLi, CTT?
Formal
— E.g. Z, state machines
Implementation languages
— XML based languages
» e.g. XUL (= XML User Interface Language), Microsoft XAML
— Can be used to generate a concrete Ul for the target platform
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UML/ Example (1)

- P. de Silva/N. Paton: User Interface Modeling in UMLJ, /IEEE Software
20(4) 2003, pp. 62-69

@ SearchBook

Title
Author
Year

I[=] B

IUIIman,Jeﬁ’rey D.

comailers @ principles, technigues, and tools f Alfred V. Aho, Ravi Seth), JITEE6EMA10.E

Data structures and algorithms £ Alfred V. Aho, John E. Hoperoft, Jeffrey D 1983151 0.8
Datasase system implementztion s Heclar Garcia-Malira, Jeffrey Ullman, Jennif2000
The desion and analysis of computer algorithms J (by) Alfred V. Aho, John E/1974

(b) UML/ user interface diagram

Results:
Displayer

—Compose—j

RSl clements of ML programming/1994/5108
Formal languages and their relation to autornata /oy J.E. Hoacroft and J.D./1363/510.3
Fundamental concepts of procramming systems/1976/510.8 I i
4 »
Search Cancel
—Ccompose DookTitle: < __svearchBookUI .7
Inputter | ;S
: i
: B
I Bookd&uthori |
SearchBookUI: _— BookAuthor: ! ! i
FreeContainer | | Inputter ' : i )
! BookTitle |
: i
BYAN 1
|
BookYear: | L
—Ccompose T i Results Boo Yeari o
ANpUtLer I 1,7

(a)

e ————————————————— -
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UML/ Example (2)

- Diagram types for static structure and dynamic behaviour
* TOOl SUPPOIt i ti vew trese wrame seneraten Cotue i

a2l
Wl

based on IT'"" | [ 1] [o]e|=]=|e|n|@|c]|x|+|a]|s]|e (o] 1] A
UML CASE |" "= © ,

tOOIS . ,,,.,. [ Specit@ooldemils
- et e E ] TR

1 1 | ssuteriiis
® - | (
“ S CE UL 4 Fed N S S
) getTitle & il 582 e cERBiT s =l e » B8 (14N T
. A o, 4 S
) perAuThor $ Searchbidok ~1 I 7 ~ -~ o =
N e - ~ s
3 . e geild \ hter 2 \
) aetven Seareh e 1 P o -
(@) 13non Finalstace W 3y =
] 13114 o T oI "7'\ - -'i”"’\?'vf,". '“'
satfierl ) f GATF 2y IS et - v
- \ o oo
" mmpealonn e fearfarar
] I P
O sirlerd ~Lancel L2 , , <
— i | RapiBpohluarbanname ~ - - -4 0p.doduind
c SR | \
] safierl
sifierl + W wwinlern e v
5 setResaltzngl v
T setResulns? P
— n Optlonal’
c aszitter|
] n Clesafierl o | T A Y A A e I

4 |[Biriaerrrer el » As Dagram e Tl

SPLT LTINS

[4]

By Prioray vJ;-: 190 Rems - < Talloltem Friperaies | sy [ pariurs f SO | TS rnnes ‘ R R e saicy

No ToDoltem seleed

B Hig =3

@ = sedium
& 5 Low P
=
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XUL Example

<?xml version="1.0"7?>
<l-- Sample XUL file =->

<window xmlns="http://www.mozilla.org/keymaster/gatekeeper/there.is.only.xul">
<box align="center">

<button label="hello xFly" onclick="alert('Hello wWorld');" />
</box>

</window> Mozilla {Build ID: 2002052306} I [=] B3

File Edt Yiew Go Bookmarks Tools Window Help

| < m
. hello. xul I
a (&

WU
Aelecodd

. 45 Home

[JavaScript Application] [ X |

( j Hello World

(o)
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XUL.: Platform Independent Interfaces

« Full Ul programming environment ~ © © © http://gamesgmozdev.org - Xu... O

based only on XML and JavaScript BEEEEEEEE i 20

- Example:

Score: 10
http://games.mozdev.org/xultris/ Level: 1

Total Rows: 0

Next Piece:

1 Player

Pause

Kill Came

Instructions

Fertig
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6.4 Activity-Based Design of Interactive Systems
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Design Patterns

"Each pattern describes a problem which occurs over and over again in our
environment, and then describes the core of the solution to that problem, in
such a way that you can use this solution a million times over, without ever
doing it the same way twice."

Christopher Alexander et al., A Pattern Language

+ Design patterns
— Originated from architecture (Christopher Alexander 1977)

— Were made popular for software design issues by
Gamma/Helm/Johnson/Vlissides (“Gang of Four”) 1995

- Patterns are never “invented”
— Patterns are retrieved from working solutions for problems by generalization
— Often product of a community, using online repositories for patterns

- Principle is applicable to HCI issues as well
— In fact, Alexander’s patterns focused on usability!
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Window Place: A “True” Architectural Pattern

Based on:
Christopher Alexander et al., A Pattern Language, 1977
(as referred to by Buschmann et al. 1996)

- Problem: If a room does not have a window, which offers itself as a
“place”, users cannot decide between comfortable sitting and the
attractions of light and view.

- Solution:
One window of any living room shall be a “window place”.

« Structure:

04
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What is a Design Pattern for Software?

- Definition A pattern is a schematic solution for a class of related
problems.

- Patterns appear on various levels:
— Analysis patterns
— Architectural patterns
— Design patterns
» Structural patterns
» Creational patterns
» Behavioural patterns
— Language-dependent formulations (idioms)

« Literature:

E. Gamma et al., Design Patterns (dt. Entwurfsmuster), Addison-Wesley
1995

M. Grand, Patterns in Java - Volume 1, Wiley 1998
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Description of a Software Design Pattern

« Name

* Problem
— Motivation
— Application area
 Solution
— Structure (class diagram)
— Pieces (usually names of classes, associations or operations):
» “Role names”, i.e. place holders for parts of application
» Fixed parts of implementation
— Obiject interaction (e.g. Sequence diagra)
 Discussion
— Advantages, disadvantages
— Dependencies, constraints
— Special cases
— Known uses
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Patterns as Knowledge Representation

- Many facts and rules of HCI knowledge can be encoded as patterns
— See e.g. Mahemoff/Johnston 1998

- Examples of pattern encodings of knowledge in HCI:
— Task patterns
» E.g. “Open existing document”
— User patterns
» E.g. “Expert user”, “novice”
— User interface element patterns
» E.g. “Scrollbar”
— User interface arrangement patterns
» E.g. “Show status”
— Interaction style patterns
» E.g. “Instructions”, “Conversion”, “Exploration”
— Organisational patterns
» E.g. “Online repository”
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Concrete Interface Design Patterns

- Jennifer Tidwell 1999, 2005:
— Catalogue of very concrete user interface design solutions

» Qrganizing the content, Getting around, Organizing the page,
Commands and Actions, Showing complex data, Getting input from
users, Builders and Editors, Making it look good

— See designinginterfaces.com
« Martijn von Welie 2003:
— Interaction design patterns for Web design, GUI design, Mobile Ul design
— See www.welie.com/patterns
- Jan Borchers 2001:
— Design patterns for interactive museum exhibits
— See http://www.hcipatterns.org/patterns/borchers/patternindexHtml.html
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Example: Two-Panel Selector (Tidwell)

Two-Panel Selector -

0Cceo

1S massagns

Bt Mall (2 uncead)

e From Subpect
VR RS ARy PN T - TR SRR ITY RS O TYTW T L «
MIT Alumes Association MIT Alumne eNews: My Tech Connection
CimbBApneAscents com Alpene Avcerss Newsletter and Party in NYC

AAA Sosthern New Logla Test Deve AAAMazs
News You Can Use from Tive, Ve
Welcome 10 Prius - 20

Prigs - 20 Moderatoe File s FAQ e
O Apple Emak Processor Agple Order Acknowiedgernment -Orders 70110758334
@ Apple Emad Processoe higmers nos 7011078134
tat !

com Today
five!

Peies - 20 Moderaee

fHcation for order #

Volursesring at Mad Mabitar August Update

From: Prius 206 Noderandr «Prus 25 cenerByahoogroups coms

Ciltoaha 4 § Ditdocs
Date: Thu Aug 19. 2004 123655 PM USEastem dkbess OO C:\2u 4101\ ocs e

To: ppowel Folders X [ Name ~ [ sze [ Type | Date Modfied |
Subgect: Weicome 1o Prius-2G 412 Documents and Settings :] L)ndexdies Foider 11222002 7:19 M
% 1) Dosrloads Lljave Folder VN2 712 P
4 ) CRIVERS ) pavax Fokder 1172212002 7:17 ¥M
Het CREE: ] Jorg Foider 11/22/2002 7:197M
g 40 EMTONS 8] abcdasses-frame bl Z56¥8 HTM. Document £)30/2002 11:13 AN
) &l v - . & kons £] alciasses-colrame M Z30¥8 HIM. Docurtmet S0/2002 11:13AM
VIme 1b Tai eius 21 grocy 3 Yahos) Crocpe. & fee. sy 4ne smell g sanvice. iese taia a o =) Redk1.4.1 01 £ constark-vaums. bl S0 HIML Docurreck S130/2002 11:10 AM
10 feview Bis message b 2] dsgrecated-bet hem 129K8  MTML Documert 82072002 11:13 AM
S :;m Q]Ptbﬁo(?tn" 10KB  HTML Document 2302002 11:13AM
NOTE. To avoid issues wmilh spammers, your Sril message 15 Hhe kat will e maderated. Once hat message 5 £ dxes d]n.’aa-"ﬁl 1¥8 HTML Document S30/2002 11:13 AN
BOOOved, YOU wil De Bee 10 pOos! drecly n he use. This will hopehdl siop he “deive by spammen” bom SEw] e]mvwl-m?m 1908 HTML Docurraed S/2002 11:13AM
poiiuing Pe st 0 gude Eloverviewsumeary bl 43K HIML Document 3072002 11:13 AM
2 moges Eloverviewtree ind €24¥8  WIML Document 8/20/2002 11:13 AM
PLEASE TRM YOUR REPLIES - 25 bad %0rm 10 quote 8 page of text 991 & covphe of ines of reply. Ploase ¢ & renctes I package-kst 3¥8 Fle /302002 11:13 AM
9o £ 'm e quotod eat 10 B ey point you ae replying © +1 tookdocs £losdapes e 108 HTML Document 3072002 11:13 AN
© ) xhate £] serisizedfoen. e TINE  HIML Docurmnk S30/2002 11:13 AM
To leasn mote abaul he prius 20 grous, please vist © O re 9 ayleshont css 208 Cascadeg Syle Sh.. 13072002 11:13 AM
t Q' CuDsY ) z i
) Jave
) My Dowriosds
() My Shared Fokder =l

Mac Ms

What: Puttwo side-by-side panels on the interface. In the first, show a set of items that the user can

select at will; in the other, show the content of the selected item.
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Example: One-Window Drilldown (Tidwell) (1)

|/
W

!

)

One-Window Drilldown ==

A\

Two iPoa menus

What: Show each of the application’s pages within a single window. As a user drills down through a menu
of options, or into an object’s details, replace the window contents completely with the new page.
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Example: One-Window Drilldown (Tidwell) (2)

80 System Preferences e Dock
e ; u i 7
. NG I - NG O
\ [P’ | ‘* -
Show A Displays Sound Networs  Stanug Disk Show A Dusplays  Sound Network  Ssanup Oesh
Personal
Dock Size: sy
- 220 e AY -q
E - P2 B @ L B
Deshiog Deck Lerery e St On Login Nems Ny Accoust  Screen DiVects
Magndication
Hardware n Ve
c [:J ) Q Position on screen -
- et Bottom Right
O & OV Coloriyne Oisplays (mergy Leyboard Mouie Sourd
Minimize using  Scale Effect sl

Internet & Network

(ﬁi g P o - M Animate opening applications

&_‘ L M Automatically hide and show the Dock
irters Networe QuckTime Shanmg

System

8 )
I Mac OS X System Preferences

NG

« When to use One-Window Drilldown:
— Good for restricted display space
— Good for infrequent usage
- When to use Two-Panel Selector:
— Good for frequent usage and frequent navigation in content
— Relieves short term memory of user, remains still simple
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Example: Extras on Demand (Tidwell)

Extras On Demand

Basc cokors:

Errermer
HrfFENENEN
HTrEEETEN
HETMEEEERN
ENEEEENN
Ll il I

Custom coloes
mrrrrrrr
EEEEEE .

Defew Cuttom Coloes 3>

1

Tor ] comos |

Choose Custom Color

Basic colors:

ErrErmrr
HMrFEENENN
HMEEETEN
HTTEEENENN
HEEEEENN
FEEEE

Custom coloes
] J J 930
i i 0 5 383

|

i [l
Hug fi60  Redf0
sl Geef0
| G T mefo

ok | Concel |

Add to Custom Coloes

X2ix|

N WI

|

The color dialog box in Windows 2000

What:

Use when:

Show the most important content up front, but hide the rest. Let the user reach it via a single,
simple gesture.

There's too much stuff to be shown on the page, but some of itisn't very important. You'd rather

have a simpler Ul, but you have to put all this content somewhere.
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Example: Global Navigation (Tidwell)

Global Navigation

Nt - Micresolt Meney
Ple & Fgeorkbes  Jook

o

Tax Estunaler Slepn To soe the relsted transactions In your Me and Money's promated amourt for the rest of the yeur, dick any undarined teadeg
You con override ofyy amOurt os teceisary. Enter rformation foe dne o Doth Lax yoars

weh e

Gty Horted

Ircome Complictod Tax Year 2002 Curverd Tax Year 2003
| Adyctrments : D)
— L Tas-delerved retwerent plan contsBations . ol Iq [o00 Iﬂ
Deductiorn 4

. Lrder doductbie cortrtetora o tacdefarred plara, auch M s Morey's amourt

Credts 8 Uadtony A, sof -engioved P, and SPWLE plys PR

e b

From Mcrosoft Money

What: Using a small section of every page, show a consistent set of links or buttons that take the user
to key sections of the site or application.
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Example: Closable Panels (Tidwell)

==
Closable Panels ===
P
P
NP Vbesign : vaesiign §.=,
» Code | CSS Styles | HTML Styles | Behaviors |
P Application G" Apply Styles : Edit Styles
sl FdNo Css Styie) p
p- Answers : = e @

of all-areas-caption

of all-areas-cell
of all-areas-colheader
of all-areas-sort

~E all avane eahla

P Code

b Application
b Files

- Answers

e MX

'—l
m
w
2
=~
i
w
<

i

What: Putsections of content onto separate panels, and let the user open and close each of them
separately from the others.

Use when: There's too much stuffto present on the page, but you wantit all only one click away. The
content is divisible into clearly-named sections, as with Titled Sections and Card Stack.
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Example: lllustrated Choices (Tidwell)

(R - B 7/ U [E]Eaw

2

r Anal

T Anal Black

i Anal Narrow

B Arial Unicode MS
a8 AvantGarde

r Batang

® Century

r Century Gothic

 Comic Sans MS

& Courier ~|

Illustrated Choices

From Wora for Windows

. )
Collection: Nature H
h = e p— — -
( - >

Mac OS X System Properties

What: g pictures instead of words (or in addition to them) to show available choices.
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Example:

Mode Cursor

Mode Cursor (Welie)

Author
Problem

Principle
Context

Forces

Solution

Martijn van Welie

The user is creating or modifying an object and needs to know which edit function
is selected.

Immediate Feedback (Feedback)

In many direct manipulation applications the users first selects a tool/function,
thus entering a special mode/state, and then works on an object. Since such
applications usually offer many functions to create or modify objects.

Not every function may have an icon or shape.
Completing a function may cause several intermediate states which may also

need to be shown.
e The user needs immediate feedback on which function was selected, i.e.

which mode/state the system is in.
" ” File Edit Image Layer Select Filter
Show the interface state in the cursor. o 0%

>0 Bl | D]
O N N (3 B
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Example: Attract—-Engage—Deliver (Borchers)

H1 Attract-Engage-Deliver %

WorldBeat:
Musik mit dem Computer

Was tun?

‘ 1 Hier konnen Sie mit dem Computer
auf neve Weise Musik machen.

Wie funktioniert's?

“ Eingaben mit den Infrarot-Takisticken
werden in Kontrolldaten umgesetzt,
die verschiedene Ereignisse auslosen:

Nz und? von der Meniiauswahl iiber das Abspielen
von Noten bis zem Dirigieren mit einem
WorldBeat zeigt, dab Computerunterstiitzang neue Taktstock.

kreative musikalische Erlebnisse ermdglicht -
unabhangig von lheer eigenen musikalischen ,Begabung”.

Start

Visitors in the Ars Electronica Center Zum Starten: 1. Stellea Sie sich an die Linie auf dem Boden.

2. Zeigen Sie mit dem grinen Takistock,
der rechts neben Ihnen hangt, auf den Bildschirm,

3. Bewsgen Sie den Lichtpunkt dber den Startknopf
und driicken Sie die Taste am Takistock.
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