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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
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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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Ontologies

| VelumeDiscount
= minAmount : Elnt

= discount : EDouble

| Address
= name : EString

= street : EString
o= zipCede : EString
o city : EString

H ProductCategory H Product
= name : EString products | — pame : Estring volume Discount
= description : EString |ProductCategories 0.*| = price : EDouble 0.*
preducts. | = description : EString
0.*
products 0.x
billingAddress
0.1
Model of £l sheppingCart | 1.1 bill gl deliveryAddress |
odel 0 .
R cart 0.1 :
domain of —_ _1o1
discourse for
online shop creditCard
example o}y
0..1| customer
H User H Human
O username : EString —D = firstname : EString
o password : EString = lastname : EString

WIEN
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1| = tountry: EString

H CreditCard

= name : EString

= validThru : EString

= number : ELong

= ove : Elnt

o provider : CCProvider

“turns”

communication
: €.9., a question should have a

related answer

Conversation Analysis

m Harvey Sacks; Luff, Gilbert and Frohlich
m Theory from sociology
m Focus on sequences of naturally-occurring talk

m To detect patterns that are specific to human oral

: subordinate interactions
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Rhetorical Structure Theory (RST)

Mann and Thompson

Linguistic theory

Internal relationships among text portions and
associated constraints and effects

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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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.

|

L Answer
Profession technical details

) Informing ‘
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Communicative Acts Taxonomy

Communicative Act

Informing Answer Question Request Accept Reject Off
is adjacent to’ dj t tc Iisadia—ctt,
is adjacent to
is adjacent t
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

i Opening Ciosing iCIosing

{Gpening Closing | |
ClosedQuestion I Answer - Offer - Accept ' Reject
all categories one category Accessoir buy don't buy
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RST relations (in our approach)

: the main part of the communication
: the helper part

m Communicative acts instead of text portions

Institute of Computer Technology
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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).

| .
O O 4 Joint ™\

Nucleus Nucleus

 Informing J Informing

Computer Monitor o)

Institute of Computer Technology

© Hermann Kaindl




High-level Interaction Design with Discourse Models
for Automated GUI Generation

Taxonomy of RST relations

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

Title
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Procedural construct — Sequence

Defined order of uttering the communicative acts or
subtrees.

{ Opening H Opening

7 Informing < Informing
Train Paris-London

Train Vienna-Paris
Nucleus 2
Initial oo Final
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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

until locked(}

r_f-—’f-r—/r-?::/ checklusername

| opening
! Informing
tell login error
1 Shopping

{ Opening Closing

OpenQuestion

get username,
password for set
username, password

username, password

I Answer ‘
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Procedural construct — IfUntil (cont.)

RepeatCondition Condition

[false] [false]

hen
(= =)
Tech l
I l’ Institute of Co puter Tecl ology

[true]
Tree
(= =)

WIEN




High-level Interaction Design with Discourse Models
for Automated GUI Generation

© Hermann Kaindl

WIEN

Conceptual Discourse Metamodel

+mothode 0 1

#chid| T
22
asrent | 0.1 /d b\

name

inserted sequencs

Communicative Act

+ content
+ r=caier
+ szender

+ strength

Disc:

-ourse Relation

Adjacency Pair

RST Relation

nucleiCondition
o ateliteCondition
+ satelitaCondition
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Procedural Construct

m Background
m Interaction design based on discourse modeling
== m GUI Generation
m Improving Low-vision Accessibility
m Conclusion

WIEN

Institute of Computer Technology

Outline

10



High-level Interaction Design with Discourse Models
for Automated GUI Generation

© Hermann Kaindl

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
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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 (e.g., of a robot)

m References from Discourse Model to Action-
Notification Model
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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 Behavioral UI Model

e Generation of Structural UI Model

e Optimization (e.g., tailoring for smartphones)

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

I Institute of Computer Technology
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Tailoring for Specific Device (e.g., Smartphone)

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

ittin,
or Model2Code
o Further Transformation Final Ul
Transformation|
ssible = -

Y

Model2Model Check if Ul fits
Transformation Screen Resolutiof
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Weaving of Structural and Behavioral Models

m Different levels of abstraction

Communication
__ Model
( |‘: A\ ’SireﬂMo_del _Source Code
l in of | Device ( | ‘: h { N
I D(::mam ° | Specification | |
Discourse ] | Structural |
| Model | Structural Ul __yfStructural Ul | Screen I > Structural |
i | Generation Model [ Model | | |Source Code |
N | |
| | | é | | $ |
Structural System ferences - |-~ ferences
| | Discourse Dynamic System View | e er-ences I | e |
Model v
I _B | L i Ul Beh B:hawor | | havior |
| | i Generation Model | crederln [ | Source Code |
Action Mode | |
| Notification | k l
I Model | —_— _ —
~ - — !
Interaction Specification Modality-Independent (AUI) Modality-Dependent and Final Ul
(Tasks & Concepts) and Device-Independent Device-Dependent (CUI) (FuUI)
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Customer Airline

“'Request (1)

flightbooking:buy

osing 1 Closing

© Accept @  Reject €]
basic:presenting one
FlightBookingContent:Ticket:ticket

o, )

* ClosedQuestion GV}

SELECT one FROM all FlightBookingContent:Airport FOR
basic:set one FlightBookingContent-Airport:departure

- Answer

l’ Institute of Computer Technology

Flight Booking Discourse Model

Nucleus

Then

(ol Flghtdepart
AND destination:

naton]).size) >0 Nuclew:

opvig <>

¥ OpenQuestion @)

Nuclews

Opening .~

=¥ OpenQuestion 1)
basic:get one FlightBookingContent:CreditCard:creditCard
basic:get one ecore:EDate:date FOR FOR

basic:set one ecore:EDaterdate basic:set one FlightBookingContent:CreditCard:creditCard

' Answer

| 1 Openida ¥ ClosedQuestion ®
|

1 Gl ing | | Cloing | SELECT one FROM all FlightBookingContent:Airport FOR

| i basiczset one FlightBookingContent-Airport:destination

SELECT one FROM all FlightBookingContentFlihtl((one Cloing ;

¥ ClosedQuestion @)
FlightBookingContent:Aport:departure == one

FlightBookingContent:Airport:departure) AND (one :
FlightBookingContent-Airport:destination == one Answer (i) Answer  (8)
FlightBookingContent-Aiport:destination)] FOR basic:set

one FlghtBookingContent lightfight

2 <> ¥ OpenQuestion ”‘"L"’
T basic:get one -
Opering 7 : FlightBookingContent Ticketticketpassenger
! FOR basic:set one

! FightBookingContent:Ticket:ticketpassenger J
| 7 oing
| /
|
|
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H Airport
= name : EString
© airportcode : EString

1 1
departure destination

Flight Booking Domain-of-Discourse Model

—-

< <enumeration> >

£ CreditCardProvider]
= MasterCard
= VISA

E Flight

H creditcard

= number : EString
= date : EDate

o

=]

o

name : EString
validThru : EString
number : ELong

1 = cve: Elnt
flight = provider : CreditCardProvider
0.1
isPayedwith
H Ticket

= number : EString | passenger

TU"
I Institute of Computer Technology
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£ Passenger
0..1| = name : EString
= age : EInt

Flight Booking Rendered for iPod Touch,

iPod -71 11:29 © 72% =B iPod -78 11:30

@ 72% =8 iPod -71 11:30 CRARI]
- ontoucp.ict.tuwien.ac.... & - ontoucp.ict.tuwien.ac.... &
T Flight Selection
. )
O i 4538 03/032011 00:00 Credit Card Passenger
O AF 9350 08/03/2011 00:00 Credit Card Data
© Vienna VIE OLH 9883 08/03/2011 00:00 Name
O Frankfurt FRA QUA_1483 08/03/2011 00:00
OMunich muc Nomber [ ]
SUBMIT
Departure Date (mm/dd/yyyy) Provider MasterCard |
(o7/29/2011
SUBMIT
SUBMIT
<P 2 m & O <« > P2 M3 ©
U-
I Institute of Computer Technology
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Flight Booking Rendered for Smartphone

® 10022

Flight Booking Round Trip

Select departure airport
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Background

Laws require Web-sites and software applications
to be accessible

Low Vision Accessibility

Runtime-generation and —adaptation approaches
Responsive Design

Design-time Generation

Institute of Computer Technology

Running Example

Flight Booking Round Trip: Enter Location Data and Travel Dates

TU

WIEN

e e
Ciy Code Ciy Code Departure Date Return Date
Wienna VIE Vienna WIE ﬂ
Munich MUC Munich MU
Franifurt FRA Frankfurt RA
San Antonio San Ant SaT
Atlanta Atlant;
Houstor He
San Francisc San Francisc <8
Orlando ORL Orlando ORL
Cancel

Institute of Computer Technology
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Concept for Combining Design-time Generation

with Responsive Design .

= Design-time
Responsible for: Grouping, Widget Selection
Results in an enriched CUI model, containing
» the CUISs for different space requirements

= allows the generation of one FUI containing the UI for
different space requirements

= Responsive Design

Layouting according to device size as long as no
switching of UI Parts is necessary

Switching of UI Parts, if required by space requirements

I Institute of Computer Technology
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Wrapped widgets due to increased font size
and zoom level of 125%

m Widget
San Antonio SAT San Antonio SAT
Layout
Atlanta ATL Atlanta ATL
Houston 1AH Houston IAH Cha nged by
San Francisco SFR ®  San Francisco SFR BOOtStra p
ortando Orando m No additional
actions
Departure Date Return Date re u | red
& 5] q
Required Date Format: DD.MM.YYYY Required Date Format: DD.MM.YYYY

I Institute of Computer Technology
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San Antonio

Added blur and effects of a disabled person with

glaucoma

-

m For a disabled
person with
glaucoma, this
is not
adequate.

m S0, another UI
has to be
presented to
the person

Flight Booking Round Trip: Enter Location
Data and Travel Dates

| |
=
I l’ Institute of Computer Technology
WIEN

Widgets are replaced due to increased font size

and zoom level of 125%.,

m Widget Replacement
done based on different
CUI possibilities

m Not directly supported
by bootstrap

m Additionally added
vue.js

© Hermann Kaindl
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Accessibility Evaluation

= Automated tools for identifying accessibility
problems; we chose WAVE, SortSite, Total Validator
and TAW, since they have a good coverage of the
WCAG 2.0 guidelines

= HTML and CSS validators to check the Web-sites

= Manual accessibility analysis by taking each guideline
and its corresponding success criteria for checking
adherence of the application

I Institute of Computer Technology
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modeling.

into account.

I Institute of Computer Technology
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Conclusion

m Interaction design can be based on discourse

m These models can be used for generating Web GUIs
automatically, taking some aspects of accessibility

~
/

\ PR
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Thank you for yo(ir attention!
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