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Traditional UI development

Based on toolkits employing

m Widgets grouped according to their graphical
appearance

m Highly-specialized designers and programmers
needed

m Lots of UI code

m Error-prone, low maintainability

m Expensive

I Institute of Computer Technology
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Widgets
m Interactive objects presented on the display
e windows
e buttons

e scroll bars
m User interface elements
m Classification hierarchy of widgets

VAV R,

| Widget for Selecting an Action | | Control | | Tool | | Container Widget
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computer
m Relation to
m Relation to
m No commitment to specific

Interaction design

m Design of interactions between human and

E!N’ Institute of Computer Technology
Scenarios — Stories and narratives
m For of
e cultural heritage
e explanations of events
e everyday knowledge
® Human in terms of specific situations
m Human by exchanging stories
T l’ Institute of Computer Technology
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Ontologies

m Tom Gruber

m Actually, the old Greeks

m Domain models

m Conceptualizations of a domain

m Often using taxonomies and object-based ideas

m based on knowledge-
representation theories

m E.g.,, OWL based on description logic
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Speech acts

m John R. Searle
m Theory from philosophy of language

m Human speech also used to do something with
intention — to act

m "Speaking a language is performing speech acts, act
such as making statements, giving commands,
asking questions and so on”

m : basic units of language communication
m : abstraction from speech

I Institute of Computer Technology
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Conversation Analysis

m Harvey Sacks; Luff, Gilbert and Frohlich
m Theory from sociology

m Focus on sequences of naturally-occurring talk
“turns”

m To detect patterns that are specific to human oral
communication

m : €.g., a question should have a
related answer

n : subordinate interactions

I Institute of Computer Technology
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Communicative Acts Taxonomy (selection)
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Rhetorical Structure Theory (RST)

m Mann and Thompson

m Linguistic theory

m Internal relationships among text portions and
associated constraints and effects

m Relationships in a text are organized in a tree
structure

n associated with non-leaf nodes,
and text portions with leaf nodes
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RST Taxonomy (selection)

Circumstance

Result
Ideational i
e
Condition
i
-
RSTRelation Interpersonal o S
Elaboration
TS, Sequence
Presentational e
—— - -
Joint
—
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Discourse Examgle

Zoo Info System User

Opening Closing obening { Opening

{ Opening | Opening

| Opening

ClosedQuestion | Answer Y Informing ) Informing Y Informing ) Informing " Informing

set animal tell zoo.map tell animal.image tell animal.audio tell animal.description
zoo.animals for set

animal

select one from all tell animal.name

Discourse Model

I Institute of Computer Technology
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Discourse “atoms” and “molecules”

m Metaphorical view
Communicative acts as atoms
Adjacency pairs as molecules

m Communicative acts instead of RST text portions
Interaction instead of text

m Two dimensions

e Tree with discourse relations (monologue)
e Adjacency pair (dialogue)

m Integration of RST and procedural constructs with
Conversation Analysis
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Communicative Acts — Open & Closed Question

m Open Questions enable asking for a particular type
of information, respectively, an instance of a domain
class.

m Closed Questions restrict the possible answer to a
list of provided domain instances to choose from.

ClosedQuestion

Profession select one category of

all productCategaries

* OpenQuestion ‘
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Communicative Acts — Informing & Answer

m Both are used to convey information.

m Answer communicative acts are always directly
related to questions, whereas Informing is uttered
standalone or together with acknowledgment.

| Answer
Profession

technical details

) Informing ‘
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Communicative Acts — Request

Used to request the communication partner to act.
Thus, the propositional content of a request is
always an action that has to be carried out. The
action can be defined either for the given
application, or it can be the request to utter a
particular communicative act.

* ' Request
buy product
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Communicative Acts — Offer

Offers to carry out an action or to add information
to the shared knowledge.

+ Offer
Accessoirs
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Communicative Acts — Accept & Reject

Accept and Reject provide for accepting or rejecting
a particular request or offer.

) Accept - Reject
buy don't buy

TU
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Communicative Acts Taxonomy

Communicative Act

)
)

Assertion Directive Commissive
Informing Answer Question Request Accept Reject Offer
s adjacent to is adfcent o [LIL"
i adjacent to

is ad@acent to

Open Question Closed Question oK
0.1

Is adjacent to
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Adjacency Pair

m Relates an initial communicative act with one
subsequent communicative act or two alternative
subsequent communicative acts.

m Typical adjacency pairs of communicative acts are:
ClosedQuestion—Answer, OpenQuestion—Answer
Offer—-Accept, Offer—Reject
Request-Informing, Request—Accept, Request-Reject

iCIosing Opening C!osing { Closing

- Offer
Accessaoir

Openin:

"L Answer “ Reject

- Accept ‘

all categories one category buy don't buy
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RST relations (in our approach)

m : the main part of the communication
m : the helper part
m Communicative acts instead of text portions
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RST relation — Joint

Relates independent subtrees with communicative
acts of the same kind. It does not imply any order.
So, it is also possible to issue both nuclei
concurrently (e.g., on a GUI).

. . —
Oy e, 4 Joint =Y

Nucleus Mucleus = -
/7 huclews 1\

S —(
Opening Opening .%‘ ~f- "
_ 7~ Nucleus 2 : 5
1 \ oo
4

N

.
@

< Informing

) Informing
Manitor

Computer
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RST relation — Alternative

Relates alternative subtrees with communicative
acts. Only one subtree can be finished.

" ClosedQuestion() |openns, LS
select flight o .
+ Clasing

i 4 Answer V]

LEUS
Y teenng | ClosedQuestion)
<>““ select rain
”'“"'\9\\\

Initial

I Answer 0 ]
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RST relation — Background

m General information of any sort that is likely to help
understand the nucleus.

m Thus, satellite of the background relation shall only
contain Informing communicative acts.

{J ) )
Nucleus Satellite

iDDening Closing Opening

Informing
Computer

.

Caormain name

{ - OpenQuestion }‘ “L Answer
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RST relation — Elaboration

m Satellite contains additional detail about some element of
subject matter which is presented in the nucleus, in one or
more of the ways listed below (nucleus :: satellite):

set :: member
abstraction :: instance
whole :: part

process :: step

object :: attribute
generalization :: specific

m The communicative acts can also be questions, for example,
if one communicative partner wants to figure out additional
details about the subject matter.
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RST relation — Elaboration (cont.)

9, 9,

Mugleus Catellite
iDDening iDDening

2 Informing

Computer Harddisk

- Informing ‘

Institute of Computer Technology

WIEN

RST relation — Title

Specialization of Elaboration, restricting the
additional detail of some element of subject matter
to a short description, either title or caption.

() ] .
Nucleus Satellite

Opening Opening

- Informing

Computer Machine name

- Informing ‘

Institute of Computer Technology
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Taxonomy of RST relations

RST Relation
Nucleus-Satellite Relation Multi-Nucleus Relation
Elaboration Background Alternative Joint

i

Title

TU
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Procedural construct — Sequence

Defined order of uttering the communicative acts or
subtrees.

Cpening Cpening

< Informing

£ Informing

Train Paris-London

MNucleus 1 MNucleus 2
Initial =5 =Fe) Final

Train Vienna-Paris
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Procedural construct — IfUntil

m If-statement combined with a conditional loop

m Utterance of the <Then> subtree depends on
successful execution of the related Condition.

m Repetition of the <Tree> branch until Condition
becomes fulfilled, while RepeatCondition is fulfilled

I Institute of Computer Technology
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Procedural construct — IfUntil (cont.)

I Institute of Computer Technology
WIEN

17



Automatic Generation of Web Interfaces from Discourse Models
and Their Evaluation

Conceptual Discourse Metamodel

inserted sequencs

+mothode 0 1

Communicative Act

+ content || #closing

+ strength

schig|* name o= 2.1
sender
F i =t
+apening
+parent 0.1 ’,/{1
-

Discourse Relation Adjacency Pair

"

RST Relation Procedural Construct

nucleiCondition
o ateliteCondition
+ satelitaCondition
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Domain representation

m Speech act usually talks about something in the
domain of discourse

m Model of the domain
m Integration and use of ontologies

I Institute of Computer Technology
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Example model

S /\, A
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Exercises

m Given at the tutorial
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Integration and Use of Ontologies

m Speech act usually talks about something in the
domain of discourse.

m Selection from ontology in

m References from Discourse Model to Domain-of-
Discourse Model

I Institute of Computer Technology
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Domain-of-discourse model

| VolumeDiscount

E| ProductCategory . | Product
= name : EString " preducts | — name : Estring volumeDiscount | = minAmount : Elnt
= description : EString |ProductCategories 0..*| = price : EDouble 0.,+| = discount : EDouble
preducts.| — description : EString
0.*
products 0.

| Address

billingAddress

= name : EString
0.1 | o street : Estring
= zipCode : EString

ShoppingCart | 1.1 bill Bl deliveryAddresg| = ity : EString
MOdel Of = pera S 0.1 | = country : EString
. cart 0.1 -
domain of — o
discourse for
i creditCard
onllne Shop | CreditCard
eXample 0.I7 = name : Estring
0..1] customer = validThru : EString
H User E| Human = number : ELeng
= username : EString —D = firstname : EString = ove : Elnt
= password : EString = lastname : EString = provider : CCProvider

I Institute of Computer Technology
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Interface to Application Logic

m Specification of (interfaces of) methods of the
application logic
|

e Access or change of data (Domain-of-Discourse
Model), and

e Application-specific actions
- Actions of software, or
- Physical actions (of a robot)

m References from Discourse Model to Action-
Notification Model

I Institute of Computer Technology
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Rendering of Final User Interfaces

m Automated generation of final (multimodal) Uls
m Generation of GUIs (WIMP Uls)

e Generation of Structural UI Model

e Optimization (for Smartphones)

e Generation of Behavioral UI Model

e Weaving of Structural and Behavioral Models
m Even for multiple platforms

I Institute of Computer Technology
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Generation of Structural UI Model

m Model-driven transformations
m Two major steps to structure of Final GUI

Model2Model o Model2Code
Di T i | S ul Transformation Final Ul
Model Model

I Institute of Computer Technology

Generation of Structural UI Model — MDA
|
m Metamodels R »  Eore  pe---- .
- TranSformation confoi‘msTu confc:rmsTc
Rules : I
- MOdeI Di l St tl LUl
. iscourse manpii ructura
tranSformatlon Metamodel ) Metamodel
by rule A X
a p pI icatl on confcfm sTo confo!-m sTo
Discourse transformation Structural
Model ) Ul Model
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Generation of Structural UI Model — Devices

m Generation according to
device specifications

m Application-tailored

. | | Resolution: 1280x1024
Physical Device f------ DPI: 72
Colors: 24bit

device specifications in Device Properties
addition to physical

Device
ones Specification

Application- =\ Pointing granularity:
tailored  p--—=-- el lvoard

J iriual r 5

Device ontae s

Device Properties

TU
I Institute of Computer Technology
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Optimization for Smartphones

m Objectives:
e Maximum use of the available space
e Minimum amount of navigation clicks, and
e Minimum scrolling (except list widgets)
m (Branch & Bound)

Further Transformation Possible

| |

Fitting LI
Modei2Model Check if Ul fits of Model2Code
. - — —_— —_—
Discourse Transformation Structural Ul Screen Resolution | o Further Transformation Final UI
Model Model Transformation

TU
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Generation of Behavioral UI Model

m UML state machines for each part defined

m Composition of state machines according to
structure of Discourse Model

m Determination of Presentation Units (for GUI)
m Parallelism and Granularity of Communication Units

Presentation Unit ) Granularity
Discourse Derivation L2z Adaptation | WIMP-UI Behavior

Madel

Model
ode (Serialized Answers)

Model

I Institute of Computer Technology
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Weaving of Structural and Behavioral Models

m Different levels of abstraction

__ Model _ —
! N = Screen Model _source Code
| D in of | Device [ _h\ { N
| | Dreamot ] | specification | | | |
| Model | Structural Ul Structural Ul Stsr:::::'al } »| Structural | |
Generation Model Source Code
| I | Model | I |
| N . |
| | ; — | |
. Structural System View . . f“;"“s
| D"::":‘"I“ Dynamic System View " hH i I e ‘,r 1
odel
LD Y
_B ) “ N Behavior | .
Ul Beh >
| | Generation Model | Screen | I Source Code |
Action Model
| Notification | l | l |
N _—
| Model |
—_— —
Interaction Specification Modality-Independent (AUI) Meodality-Dependent and Final Ul
(Tasks & Concepts) and Device-Independent Device-Dependent (CUI) (FUI)
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Examples of Final User Interfaces — Phones

m Simple flight-booking GUI
m Optimized for various Smartphones, see
http://ontoucp.ict.tuwien.ac.at/UI/FlightBooking

m Potentially different Uls for different phones
(screens)

TU
I Institute of Computer Technology
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Flight Booking Discourse Model

[
Customer Airtine
“'Request (1)
flighwocking-bay |--~1777 <;> \
‘_-"-.'n:.n; ' Clting ‘ o I".
© Aecept (7] ¥ Reject @ . | | basieoget cne Plighbockngl ommese CrediCard tredtCard
-1\
basicpresenun l \ FOR
FlightEcalangContent-Ticket-Sicket !, | basc-set one FhghtBocinglontent CredtCard-creditCard
I"

' Clesesuestion | | | Tereba CsedQuestion i3
SELECT ore FROM #l Fightioskingloshent:Arpon FOR 1 g 1 2258 | SELECT cme FAOM il FighiokisgContent- Nrport FOR
barw-set one FrghBccknglontent Arport-departure H DS B 208 PG OOBNGUCMNT AT SN

. : .</I\>
Opemng

- UasrdQuestion (1]

SELECT one FROM all FsghtoskingContentFightllione Cuong

FghEcongUontent AU JETSE == 0 /
Frghicoknglontent Arport-deparmre) AND (e

FlghScokngContent MOt 3eination ss one Anwer ) Aeawer (B

Fagh®cokngContent-Airport-destnabon}] FOR basicset
‘0w FlightEaolongC ontent-Flight-fight
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H airport
= name : EString
= airportcode : EString

1 1
departure destination

Flight Booking Domain-of-Discourse Model

—-

< <enumeration>»
¥ CreditCardProvide
— MasterCard

= VISA

H Flight

H creditcard

= number : EString
= date : EDate

1
flight

= name : EString

= yalidThru : EString

= number : ELong

= cvc: EInt

= provider : CreditCardProvider

0.1
isPayedWith

H Ticket

= nurnber : EString | passenger

[l Passenger

I ll Institute of Computer Technology
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0.1| = name : EString
= age : Elnt

Hod278, 130

9 T2% =

v]

ontoucp.ict.tuwien.ac..

ontoucp.lct.tuwien.ac...

¥

Flight Booking Rendered for iPod Touch,

9 72%=s iPod -71 11:30 o 71% =

ontoucp.ict.tuwien.ac.

= T Flight Selection
rom o O FH 4548 80372011 D0:00 Credit Card Passenger
e O AF_9350 08/03/2011 00:00 Credit Card Data
© vienna VIE CLn_9ss3 081032011 00:00 Name | _J
(O orlando ORL O ok 9883 OR03/2011 00:00 Expires [:]
(O Frankfurt FRA Oua_ 1483 08032011 00:00
O Munich Muc oo Number J
O Houston AH - o [ ]
Departure Date (mm/dd/yyyy) Provider MasterCard n
[ 0712912011 ] )
e —— P L
[ SuBMmIT )
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Unified Communication Platform

Domain Workflow

Specification Repositories  Communicative Act Types
depend on based =
€rrrnns | ] sesuns > '
/ ' e
|
i

Rendering
Specification

/ - e
Ny [
i N - )
! Lses Communication .‘ of
! Definition Language ’7
, B’
/ v
/ I .

ssssss

achine | %, .  _/| Machine

Communication
Platform

Interface Interface

System 2 System 4

System-of-Systems
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Introduction to Smartphone Study

m Tailoring for smartphones is important:
- Relatively small screens
- Touch-based devices
m What is better?
- Vertical scrolling
- Tab-based navigation (tapping)

m User study for investigation of this question

TU
I Institute of Computer Technology
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User Study Design —

Participants
m 30 participants:
Age: 18-39 years
Gender: 3 female and 27 male
Educational level: 28 students and 2 assistants with doctoral degrees
Use of mobile devices:  56.7% regular, 40% sometimes but never owned one, 3.3%
never

Online flight booking:  20% regular, 40% sometimes and 40% never

TU
I Institute of Computer Technology 58
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User Study Design —
Procedure

m Informing the participants

m Scenario description (printed version on the table):
“Imagine it is Tuesday 14/02/2012, 11:55am and your boss
Mr. Huber tells you to book a flight ticket for his wife as
quickly as possible. Mrs. Huber is already waiting at the
airport!”

Book a flight from Munich to Atlanta on 02/14/2012 at 1pm
for Mrs. Anna Huber (age 47). Pay for it using her husband’s
(Max Huber’s) VISA Credit Card with the number: 1258 8569
7532 1569 (validation code: 354 ) and the expiration date
12714

m After both tasks (layouts) subjective opinions

TU
I Institute of Computer Technology 59
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User Study Design —
Study Setup

m Two different layouts:

Fod 2 15:52 = iFod = [1RH & Pod T 14:02 =
Origin and deati asbection {14} : Fligh! selection (204) Enter prssenger datails (3/4)
- . | y
L Ll Al | G
igin ai Flight Selection f

Salact origin airport ;i 3 Credit Card | Passenger

vienna ViE fH_dsag 1701200

- b 09:00 Credit Card Data

- onand Rl Dareso 1012003 Name on CC |

Frankfurt FRA oggs 17012013 Expires ‘

L Munich MUC S 13:00 (MM/yy)

D Houston mH TOF_9883 t;;gé'zm Number |

- Validation

Z)San Antonio sAl G0k 143 :;:tLlIII.)m! Code |

) Attanita ATL ’ —H

o s Provider | MasterCard

Jsan franasce  SFO S0 VTR ————

Finish booking

Salact daxtination Illpuﬂ‘ S

DVienna ViE

Jodanda oL

) Frankfurt. ERA

- -‘-‘-::‘. i. < -- Al
a) Vertical scroll-based b) Both layouts (Screen 2) c) Tab-based layout
layout (Screen 1) (Screen 3)
l’
I Institute of Computer Technology 60
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User Study Design —
Analysis

m Correlations between task time / error rate and the
type of layout

m /ndependent variables.
- GUI: tab-based (T-UI), vertical scroll-based (V-UI)
- The order in which the two layouts were tested

m Dependent variables:
- Adjusted task completion time
- Error rate

m Point-biserial Pearson correlation coefficients

I Institute of Computer Technology 61
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User Study Design —
Null Hypotheses

m NH\1: 7here is no statistically significant correlation
(p-value = 0.05) between the adjusted task time
and the type of GUI: V-UI and T-UL.

m NH\e: There is no statistically significant correlation
(p-value = 0.05) between the error rate and the
type of GUI: V-UI and T-UL.

I Institute of Computer Technology 62
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Results —
Statistical Results

Table 2. Correlation between adjusted task time on a screen and 1its layout.

Pearson Corr. Sig. (I-talled) T-UI av. ime 7T-Ul av. time
Time Screenl * GUI  0.35 0.003 12.79s 17.98s
Time Screen2 x GUL  0.12 0.189 8.17s 9.50s
Time Screen3 x GUI  0.43 0.000 4855 931s

m Adjusted task time using V-UI is significantly smaller
than using T-UI in Screen 1 and Screen 3.

m The null hypothesis NH,+ can be rejected for this
experiment.
m It took 54% longer to operate T-UL.

-
I l’ Institute of Computer Technology 63
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Statistical Results (cont.)
Table 3. Correlation between the number of errors on a screen and its layout.
Pearson Corr. Sig. (I-tailed)  V-UI av. errors 7-UI av. errors
Errors Screenl * GUI 0.363 0.002 0 023
Errors Screen2 x GUI - . 0 0
Errors Screen3 x GUI 0.285 0.014 0 0.2

m The error rate for V-UI is significantly smaller than
that of T-UI in Screens 1 and 3.

m The null hypothesis NH, ¢ can also be rejected.
m There were no errors for V-UL.

I Institute of Computer Technology 64
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Results —
Subjective Opinions

m Results of the subjective guestionnaire:
- 60% preferred V-UI
- 30% preferred T-UI
- V-UI was considered

m More intuitive to navigate
= More intuitive to interact with
= Slightly less demanding
= More efficient to use
m /nterviews confirmed error rate result.
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Conclusion of Smartphone Study

m Participants performed significantly better when
scrolling vertically, as opposed to tapping on widget
elements (tabs).

m This preference was also reflected in their subjective
opinions.

m The study also suggests that minimizing the number
of taps is important on a smartphone.

m Study variable-sized lists, since it is not clear if
vertical lists of any length are necessarily better
than a tab-based layout.
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Introduction to Smartphone &Tablet PC Study

m Tailoring for smartphones and tablet PCs is
important:
- Relatively small screens
- Touch-based devices

m What is better?
- Horizontal scrolling
- Tab-based navigation (tapping)

m User study for investigation of this question

TU
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User Study Design —

Participants
m 20 participants:
Age: 21—35 years
Gender: 1 female and 19 male
Educational level: Students
Use of mobile devices: 75% regular, 25% sometimes
but never owned one
Online flight booking: 20% regular, 35% sometimes,
45% never
Tl’ Institute of Computer Technology 68
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User Study Design —
Procedure

m Informing the participants

m Scenario description (printed version on the table):
“Imagine it is Tuesday 14/02/2012, 11:55am and your boss
Mr. Huber tells you to book a flight ticket for his wife as
quickly as possible. Mrs. Huber is already waiting at the
airport!”

Book a flight from Munich to Atlanta on 02/14/2012 at 1pm
for Mrs. Anna Huber (age 47). Pay for it using her husband’s
(Max Huber’s) VISA Credit Card with the number: 1258 8569
7532 1569 (validation code: 354 ) and the expiration date
12714

m After both tasks (layouts) subjective opinions
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User Study Design —
Two different layouts

m Tab-based layout:

Fod = 01:04 w|Pod = 01:12 | Pod T 14:02

Origin and destinafion selection [1/4) | Flight ssloctian (244) Ermer passenger detsis (3d)
- ioicn. et talen. ae 'I b ) | N

Flight Selection

17.01.2013
09:00
17.01.2013

(LIFH_4548 Credit Card Data

AF_3330 11:00 MNameon CC |
wseey  joon20md Sl
JoE_ossy 11012013 Number \7
JUA_1483 :3;3:3'7”” t"oﬂia"“ [ ]
( Start payment K\Lﬂ:emam ﬁ
nnnnnn Booking

Departure Date (dd.MM_yyyy)
[
(" Searck flights_)

Screen 1 Screen 2 Screen 3
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User Study Design —
Two different layouts

m Horizontal scroll-based layout:

IPod = 15:52 = iPod = 15:52 =]
Origin and selection (1/4) Origin and selection (14) i
Select orfgin alport B A Enter passenger details  Enter creditcapd details
vienna WIE
Name Name on cc
Orlando Rl
Frankfurt FRA Age Number
Munich MUC Expires (MM/yy|
IAH Validation Codd
San Antonko SAT Provider
Atlanta ATL B0k fight
San Francisco  SFO San Frandsco  SFO
Enter llight date
(dd.mm. YYYY)
Search fights
m o Y m ®
Screen 1 Screen 3
l’
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User Study Design —
Analysis

m Correlations between task time / error rate and the
type of layout
m [ndependent variables:
- GUI: tab-based (T-UI),
horizontal scroll-based (H-UI)
- The order in which the two layouts were tested
m Dependent variables:
- Adjusted task completion time
- Error rate

m Point-biserial Pearson correlation coefficients
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User Study Design —
Null Hypotheses

m NHyy, 1+ There is no statistically significant
correlation (p-value = 0.05) between the adjusted
task time and the type of GUI: T-UI and H-UL.

m NHy, g2 7here is no statistically significant

correlation (p-value = 0.05) between the error rate
and the type of GUI: T-UI and H-UL
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Results —
Statistical Results

CORRELATION BETWEEN ADJUSTED TASK TIME ON A SCREEN AND ITS LAYOUT ON AN IPODTOUCH.

Pearson Corr. | Sig. (1-tailed) | 7-UI av. ime | H-UI av. time
Time Screenl x Ul 0.52 0.01 14.23s 20.57s
Time Screen2 x Ul 0.12 0.31 8.96s 0.98s
Time Screen3 x Ul 0.37 0.05 8.00s 13.34s

CORRELATION BETWEEN ADJUSTED TASK TIME ON A SCREEN AND ITS LAYOUT ON A MOTOROLA X0OM.

Pearson Corr. | Sig. (I-tailed) | 7-U7 av. time | H-UI av. time
Time Screenl x Ul -0.56 0.01 13.37s 7.43s
Time Screen2 x Ul -0.17 0.23 7.45s 6.38s
Time Screen3 x Ul -0.66 0.00 8.00s 4.57s

m Adjusted task time using T-UI is significantly smaller
/ larger than using H-UI in Screen 1 and Screen 3.

m The null hypothesis NHy, 1 can be rejected for this
experiment on both devices.

m Task times on the tablet PC were on average
T G ey SMaller than on the iPodTouch.
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Results —

Statistical Results (cont.)

CORRELATION BETWEEN THE NUMBER OF ERRORS ON A SCREEN AND ITS LAYOUT ON AN IPODTOUCH.

Pearson Corr. | Sig. (I-tailed) | T-UT av. errors | H-UI av. errors
Errors Screenl x Ul 0.65 0.01 02 1.7
Errors Screen2 x Ul - - 0 0
Errors Screen3 x Ul -0.33 0.08 0.2 0

CORRELATION BETWEEN THE NUMBER OF ERRORS ON A SCREEN AND ITS LAYOUT ON A MOTOROLA XOC

Pearson Corr. | Sig. (I-tailed) | 7-UI av. errors | H-UI av. errors
Errors Screenl x Ul -0.229 0.17 0.1 0
Errors Screen2 x Ul - B 0 0
Errors Screen3 x Ul -0.229 0.17 0.1 0

m The error rate for T-UI is significantly smaller than
for H-UI for Screen 1.

m The null hypothesis NHy, ¢ can be rejected for the
experiment on the iPodTouch and Screen 1 only.

m There were no errors for H-UI.
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Results —
Subjective Opinions

m Results from the subjective questionnaires

m For the smartphone:
90% of the users preferred T-UI overall. In their
opinion:
» It lent itself more to how they like to work.
» It was clearer to use.
= It was more visually attractive.
» It was more efficient to use.

m For the tablet:

90% of the users preferred H-UI overall, and also
on each category besides visual attractiveness.
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Conclusion of Smartphone &Tablet PC Study

m Further evidence that it is important to tailor GUIs
to fit the size of the screen.

m A GUI tailored for a smaller screen may lead to
efficiency loss on a larger screen due to additional
tapping on tabs for splitting unnecessary for the
larger screen.

m Size matters in terms of efficiency of use.
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Discussion of Generality

m Prototypical and simplified flight booking application
m GUIs HTML-based
m Only two distinct screen sizes used
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Outline

m Background
m Theories underpinning discourse modeling for HCI
m Interaction design based on discourse modeling
m Exercises
m Sketch of automated user-interface generation
m Evaluation of Web GUIs
== m Summary and conclusion
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Summary and Conclusion

m Interaction design can be based on discourse
modeling.

m These discourse models can also be used for
generating GUIs.

m The GUIs can be automatically tailored according to
evaluated optimization criteria.

I Institute of Computer Technology
WIEN

40



Automatic Generation of Web Interfaces from Discourse Models
and Their Evaluation

Thank you for.yofir atteption!
QL ¥ ‘

P
. -
. ‘/
-
\ ‘/‘

"

I Institute of Computer Technology
WIEN

Literature

m Carroll, J. M., (editor), Scenario-Based Design: Envisioning
Work and Technology in System Development. New York,
NY: John Wiley & Sons, 1995.

m Luff, P, Gilbert, N., Frohlich, D., (eds.), Computers and
Conversation, Academic Press, 1990.

m Mann, W.C., and Thompson, S.A. Rhetorical Structure
Theory: Toward a functional theory of text organization.
Text, 8(3): 243—-281, 1988.

m Searle, J.R. Speech Acts: An Essay in the Philosophy of
éggguage. Cambridge University Press, Cambridge, England,

I Institute of Computer Technology
WIEN

© Hermann Kaind|



Automatic Generation of Web Interfaces from Discourse Models
and Their Evaluation

Selected work of this tutorial presenter

m Bogdan, C,, Kaindl, H., Falb, J., and Popp, R., "Modeling of interaction
design by end users through discourse modeling". In Proceedings of the
2008 ACM International Conference on Intelligent User Interfaces
(IUI'08), Gran Canaria, Spain, 2008. ACM Press, pp. 305-308.

m Falb, J.,, Kaindl, H., Horacek, H., Bogdan, C., Popp, R., and Arnautovic, E.,
"A discourse model for interaction design based on theories of human
communication". In CHI 06 Extended Abstracts on Human Factors in
Computing Systems, New York, NY, USA, 2006. ACM Press, pp. 754—-759.

m Popp, R., Falb, J., Arnautovic, E., Kaindl, H., Kavaldjian, S., Ertl, D.,
Horacek, H., and Bogdan, C., "Automatic Generation of the Behavior of a
User Interface from a High-level Discourse Model". In Proceedings of the
41st Annual Hawaii International Conference on System Sciences
(HICSS-42), p. 10, Hawaii, 2009, IEEE Computer Society Press.

m Popp, R., Raneburger, D., and Kaindl, H., Tool support for automated
multi-device GUI generation from discourse-based communication
models, in Proceedings of the 5th ACM SIGCHI Symposium on
Engineering Interactive computing systems (EICS’13). New York, NY,
USA: ACM, 2013. Tool demo paper.

I Institute of Computer Technology
WIEN

Selected work of this tutorial presenter (cont.)

m Raneburger, D., Alonso-Rios, D., Popp, R., Kaindl, H., and Falb, J., A User
Study with GUIs Tailored for Smartphones, in Proceedings of the 14th
IFIP TC 13 International Conference on Human-Computer Interaction -
INTERACT 2013, Part II, Springer LNCS 8118, Springer LNCS 8118, 2013,
pp. 505-512.

m Raneburger, D., Popp, R., Alonso-Rios, D., Kaindl, H., and Falb, J., A User
Study with GUIs Tailored for Smartphones and Tablet PCs, in Proceedings
of the 2013 IEEFE International Conference on Systems, Man and
Cybernetics (SMC'13), 2013, pp. 3727 - 3732.

m Raneburger, D., Popp, R., Kaindl, H., Falb, J., and Ertl, D. "Automated
Generation of Device-Specific WIMP-UIs: Weaving of Structural and
Behavioral Models," In Proceedings of the 2011 SIGCHI Symposium on
Engineering Interactive Computing Systems (EICS’11), 2011, pp. 41-46.

m Raneburger, D., Popp, R., Kavaldjian, S., Kaindl, H., and Falb, J.,
"Optimized GUI Generation for Small Screens" In Mode/-Driven
Development of Advanced User Interfaces, SCI 340. Springer, 2011.

I Institute of Computer Technology
WIEN

© Hermann Kaind|



