Chapter 1

Concurrent Task Trees

Recap

Slide Context Toolkit:

Contet Toolkit

— Contet Abstraction
— DesignMethodology

1.1 TaskModels

Slide HCI Lecture Summary:

Theories

— Levels-of-analysis

— Stages-of-action

— GOMS

— Widget-level

— Contet-of-use

— ObjectAction Interfacemodels



Slide Describing user interaction:

RemembeGOMS- Goals,OperatorsMethods,SelectionRues

The userwantsto reacha Goal, he usesOperatorsand Methodsthat he selectsvia
SelectionRules

With GOMS,we canlook ata sequencef Methodsandanalyzeit.

We cananalyzea systemusing GOMS, but a GOMS modeldoesnot tell ushow to
implementa system

Question:How cana GOMS-like systemsupportdevelopment?

A TaskModelcanbeusedto guidetheimplementation.

Slide Task Model:

Taskmodelsindicatethelogical actiities thatanapplicationshouldsupporto reach
users'goals.(Rterno,1999)

Goalsareeitherstatechange®r inquiries
Taskscanbe highly abstracbor very concrete

Taskmodelscanbebuild for existing systemsfuture systemsandfor theusersview
of thesystem

Taskmodelsareformalized,othermethodsareofteninformal

Slide What' sthe useof a Task Model?:

Understandheapplicationdomain
Recordtheresultof userdiscussions
Supporteffective design

Supportusability evaluation

Directly supporttheuserin usingthe system

Documentation



Slide Task Model Representation:

GOMScanrepresenataskmodel
GOMSis mainly textual

GOMS cannotrepresentoncurreny, interruption,orderindependencegptionality
anditeration.

Alternative: ConcurskTrees(Paterno,1999)

1.2 ConcurTaskTrees

Slide ConcurTaskTrees:
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Imagefrom Paterno,1999

Slide CTT: Features:

Hierarchicalstructure
GraphicalSyntax
Many temporaloperators

Focuson activities




1.2.1 Temporal Operators

Slide CTT: Temporal Operators:

Hierarchy

Imagefrom Paterno,1999

Slide CTT: Temporal Operators:

Choose courses Enrollin courses

Enabling

Imagefrom Paterno,1999

Slide CTT: Temporal Operators:
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Slide CTT: Temporal Operators:
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Slide CTT: Temporal Operators:
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Imagefrom Paterno,1999

Slide CTT: Temporal Operators:



ConcurrenCommunicatingrasks

Imagefrom Paterno,1999

Slide CTT: Temporal Operators:

Taskindependence

Imagefrom Paterno,1999

Slide CTT: Temporal Operators:

Disabling

Imagefrom Paterno,1999




Slide CTT: Temporal Operators:

Suspend-Resume

Imagefrom Paterno,1999

1.2.2 Examples

Slide CTT: iterati ve task:

Tasksequencevith iteration: only the lasttransitionendstheiteration

Imagefrom Paterno,1999

Slide CTT: optional tasks:

OptionalTasksaremarkedwith [ and] braclets



Imagefrom Paterno,1999

Slide CTT: inheritance of temporal constraint:

ShavAvailability inheritsthe temporalconstraint(executedafter SelectRoomype)
fromits parentMakeReseration

Imagefrom Paterno,1999




Chapter 2

Abstract and WearableUIs

Slide Wearable Uls:

Supportinga primarytask,i.e. Ul drivenby externaltask
Contet-dependenfprimarytaskis onecontext source)
Non-"point-and-click”,i.e. No WIMP-basedJI
Sometimeso graphicalUl atall

Rich setof in- andoutputdevices

Question:How to write (andreuse)codefor “generic” wearablecomputer?

2.1 Abstract Uls

Slide Characterizing Wearable Uls:

Displayinginformationandchangingstate(like CTTs)
Additionally: Contet information

— Contet-dependenpresentation
— contet includesinputandoutputmodesanddevicesavailable
— Contet changeriggersinformationdisplay/ statechange

Idea:



— specifyabstracUl usingCTTs
— usecontet changeriggerslikeinputin CTTs
— decidecontet-dependenpresentatiomuringruntime

Slide Context-dependentpresentation:

Example:awebbrowserwith two presentatioomodes

— Desktopmode:Like refox
— Mobile mode:like opera‘small screerrendering”

Speci cationof Ul (= html document|inks) thesame
“Rendering”of Ul different:

— Compresgraphicschangepositions,usedifferentfonts
— Changanteraction:no mouseclick, but choselinks via cursorkeys

Slide Abstract Speci cation:

SimpleExample:Write Aircraft RepairReport

— Inputtext of repairreport
— Indicatethattherepairreportentereds complete

i.e. useCTT to specifyabstracimodel
Webbrowserequivalent:Form

— Textinput eld
— “submit” button

[fragile] Slide AWT implementation:

PDA: Jaral.2(AWT)
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1 Panel p = new Panel ();

2 p.add (new Label ("Enter _Report ");

3 TextField tf = new TextField ("Your _Report _Here",256);
4 p.add (tf);

s Button b = new Button ("Save ");

¢ p.add (b);

private  void makeTextlnput ( Container ¢, Textlnputltem
Panel p = new Panel ();
p.setLayout ( new FlowLayout ( FlowLayout .LEFT ) );
if ( depth == 0) {
cadd ( p );
} else {
c.add ( p, BorderLayout .NORTH);

}

p.add( new Label ( i .getDescription (). getText () ) );

TextlnputListener I = new TextlnputListener ( this ,
tf .addTextListener o)

mActions .add( | );

p.add( tf );

iy

int dep

TextField tft = new TextField ( i.getlnput (), i.getExpectedLength

i, )

[fragile] Slide Swingimplementation:

Desktop:Jara5 (Swing)

1 JPanel p = new JPanel ();

2 p.add (new JLabel ("Enter _Report ");

3 JTextField tft = new JTextField ("Your _Report _Here",256);
4 p.add (tf);

s JButton b = new JButton ("Save ");

6 p.add (b);

[fragile] Slide QT implementation:

QT4
1 QLabel =*reportLabel = new QLabel (tr("Enter  _report "));
2 QTextEdit  *reportEdit = new QTextEdit ;
s QPushButton *saveButton = new QPushButton (tr( "Save" ));

4+ myLayout = new QHBoxLayout ;
s myLayout -> addWidget (reportLabel );
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s myLayout -> addWidget (reportEdit );
7 mylLayout -> addWidget (saveButton );

Slide Abstract to concrete:

How to getfrom abstracto concrete?
Ideal: Useanexpertprogrammergive him the spec et him program,useresult
How aboutdifferentdevices?

Ideala: Useexpertfor every possibledevice, sendto expertprogrammerlet them
work together

How aboutdifferentcontexts?

Idealb: Usedomainexpertto describecontets, sendto device expertto design
contet-dependenvptimaldisplayfor speci ¢ device, sendto programmeyprogram

Only viablefor smallnumberof devicesandhugesales.i.e. mobile phonegames

Slide Abstract to concrete (2):

Canwe dowithout all theseexperts?
Idea2: Dividetheapplicationprogramin two parts: TheabstractJl andtherenderer
How aboutdifferentdevices?

The renderercan be device-speci c: It knows besthow to useUl elementsof the
targetdevice

How aboutdifferentcontexts?
Therendereiitself canusecontext informationin a device-speci cway

The abstractUl canchoosefrom a numberof availablerenderers.This choicecan
bebasedn device availability, userpreferencegcontext.

[fragile] Slide AbstractUl implementation:
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AbstractUl

1 mSave = new Triggerltem2  (

2 new TextData ( "Save" ), false , this );
s mComment= new Textinputltem2 (

4 new TextData ( "Comment' ),

5 20, "Your _text _here", this );

¢ mComment setNext ( mSave );

7 mRoot = new Groupltem2 (

8 new TextData ( "Write _Repair _Report " ),
9 this );

10 mMRoot.setSub ( mComment);

Slide Open questions:

Fundamentatjuestion:Whatcanthe AbstractUlexpress?

— Speech-dsienUl?

— How to dealwith non-renderablebjects?pictureon audio-Ul)
Technicalquestion:How canwe implementit?

— How canwe specifyan AbstractUIModel? XML?

— How cantherenderemdecidewhat subtreeof the CTT it renders?on-demand
guerymechanism?

2.2 WearableUIs

Slide Wearable Ul Methaphor:

OutputMechanism

— Visual: HMD
— Audio

Input Mechanism

— Keys: Keyboard, Twiddler
— Hands:gesturesdirectmanipulation
— Speech

InteractionMethods
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— menuselectiondirectmanipulationform llin
— commandanguagenaturalSpeech

Slide WinspectGUI:

Javalmplementation

UsesHMD and“hands-frednteraction”

GUI elementptimizedfor wearableuse
— Colors,font sizes highlighting

Interactionbasedn dataglave

— DirectManipulation:Motion, Turn
— Gesturdor selection

Slide WinspectUI HMD:

Imagefrom T. Nicolai

Slide WinspectDir ect Manipulation:
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Imagefrom T. Nicolai

Slide WearableUI:

Renderefor AbstractUI
UsesHMD and“hands-freanteraction”
GUI elementptimizedfor wearableuse

— Colors,font sizes highlighting
— Few elementdisplayed
— shawsin theareaof visualfocus

Interactionbasedn dataglave

— Handgesturedo navigateandselect
— Additional keyboardfor text entry

Slide WearableU| Gesture:
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Imagefrom H. Witt

Slide WearableUI Glove:

Imagefrom H. Witt

Slide WearableUl HMD:

Imagefrom H. Witt
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Chapter 3

Wearable Evaluation

Recap

Slide Abstract/WearableUI:

AbstractUlI

— Device-independent
— Contet-aware

WearableUI

— UsesAbstractUI
— Wearabldanteractionmode

3.1 Adaptive Uls

Slide WUI-Development:
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Imagefrom H. Witt

Slide WUI-Structur e:

Imagefrom H. Witt

Slide Adaptive Uls:

Why adaptanUlI?
Ul canbeoptimizeddueto changesn ervironmentalcontext

— Light conditions
— Usermotion
— Environmentalnoise

Ul cannotbe controlledanymoreundercurrentcontext

— affectedby useractiities
— interactiondevice failure (e.g.low battery)
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Slide Layers of adaptation:

Imagefrom H. Witt

Slide Finding adaptionrules:

How to nd rulesfor adaptation?

What's the userreactionon adaptation?

3.2 WearableEvaluation

Slide Wearable Evaluation:

How to measureghe performancef awearablesystem?
RememberSupportinga primarytask
Idea: measurahe performanceén the primarytask.

Example:WearableMaintenancesupport
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— Time
— Quality

Slide Wearable Evaluation (2):

Drawbacks:

— Longtime needed

— Variationin users/asks:Evenmoretime needed

— Systemhasto bebuilt andintegratedto be evaluated
— Whatif evaluationoutcomes negative?

Real-world evaluationsarerare

Slide Wearable Evaluation (3):

Idea: Implementpartsof the systemin alab.
“Living Lab” approache

Question:How to simulateprimarytaskin thelab?
Aspectsof the primarytask:

— PhysicalTask
— Cognitive Task
— Attention

Slide Physical tasks:

Simpletasks:Walking, running,biking
Strenuousasks:runningfast,carryingloads
Manipulative tasks:pushbuttons,operatemachinesusetools, selecttools

Precisiontasks:handletools carefully, avoid damageandspills
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Also physicaltasks:input (e.g. gesturdnput)

Body hasphysicallimits: accurag, force,enegy limits

Slide Cognitive tasks:

Simpletasks:Readinglistening,ldentify objectsfollowing signs,‘matchingtasks

Comple tasks: calculations translations,geometrictasks(seeyour favourite 1Q
test)

Also cognitive tasks:input, understandingutput
Analogto physicallimits: “cognitive load” limit

cognitive loadvarieswith age familiarity with task,betweerpersons

Slide Matchingtask:

Imagefrom H. Witt

Slide Attention !

Both physicalandcognitive tasksneedattention

Attentionis limited
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e.g.: you canonly memorizea small (5-11) Numberof thingsat the sametime in
your shorttime memory

Somebrainfunctionshave limits: Humansonly have onemotor cortex

Degradingattentionleadsto degradedperformancePrecisionowers,reactiontime
rises,taskexecutiontakeslonger

Dividedattention:affectedby tasksimilarity, taskdifference practice

Slide Measuring performance:

Idea: Usethis informationto craftarti cial tasksto measurgerformance
Cognitivetaks: simplebut measurabléasks measurexecutiontime andcorrectness
ExamplesMatchingtasks, nd repetitionsin lettersequences,. .
Physicaltasks:Not too easy but easyto measure

ExamplesPushingbuttons, “Hotwire experiment”

Experiment:

— Measurephysicaltaskw/o cognitive task
— Measurecognitive taskw/o physicaltask
— Measurebothtogether

Slide The Hotwir e experiment:

Origin: Children'sgame usedto train hand-ge-coordination
Conductve wire, bentin differentshapes
Conductielooptool

Task:move theloop tool over thewire withouttouchingthe wire

Slide Hotwir e:
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Imagefrom H. Witt

Slide Interruption by cognitive task:

Interruptionstudies:Well-known approachin HCI evaluation
Matchingtaskis presentedo theuserona HMD

Answeris givenwith gesturdanterface

Differentwaysto presentognitive task

— Immediate
— Negociated
— Scheduled
— Mediated

Slide Hotwir e-Task:
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Imagefrom H. Witt

Slide Measuring Hotwir e performance:

Time (to completewire task)
Contactqtool-wire)
Errorrate(in matchingtask)

Averageage(Answertime for matchingtask)

Slide Results:
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Imagefrom M. DruggeH. Witt, ISWC06

Slide Results:

Taskshave anin uence to eachother
Matchingerrorratealmostunchanged
Effectof theinterruptionmethods

— onTime: negotiatedmethodgake longer

on Contactsnegociatedmethodshave moreerrors(additionalinteraction)

on Error: nothing
on AverageAge: unclear sideeffectsdisturberesult

Slide Lar ger Hotwir e (on CeBit):

Imagefrom mrc

Slide Summary:

TaskTrees

— Formalspeci cationof userinteraction
— Canbeusedto supportdevelopment
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ConcurBskTees

— TemporalOperators
— Examples

AbstractUl

— Device-independent
— Contet-aware

WearableUI

— UsesAbstractUI
— Wearabldanteractionmode

Evaluatingwearabléanterfaces

— simulateprimarytask
— studyeffectsof wearablause
— usestandardize@xperimentsandmeasure$or comparableesults
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