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2 GOOD TO KNOW

1 Introduction

This document aims to help developers to understand and modify the TAUPE ’s source code.

The first section gives a set of preliminary tips for the developers.

The following section, using class diagrams and package diagrams, explains how the software is
designed and which design have been taken.

Section 4 explains how add or modify some features into the software.

Section 5 describes how to compile the whole software.

TAUPE contains a set of test cases, as explained in Section 6. TAUPE follows the terms of a licence
mentionned in Section 7.

Section 8 gives some links to contact the team that developed TAUPE .

2 Good to Know

2.1 About this Document

The source of this document (written in IATEX) are available at http://www.ptidej.net/research/
taupe/. Please maintain this document while you modify the software.

2.2 System Requirements

Java

The software is written in Java! using the Java SE 1.6.

Libraries
The following libraries are needed to develop the current source code:

e jdom 1.1: Used to parse the XML files from the Eye-link II system?.

e junit 4.8.3:  Used for the test cases.

2.3 Version

The whole software was created at the Ecole Polytechnique de Montreal® in the Ptidej Team?.

0.0 The first version consists of the raw data of the software (fixations and saccades) and a
graphical user interface to visualise the data from Eye-link®TII. It was written by Yann-Gaél
GUEHENEUC. [1]

1.0 The version of the software written by several students in internship (mainly by Bertrand VAN
DEN PrAS) at the Ptidej Lab. The version 1.0 allowed the user to apply some algorithms to
some data.

"http://www.oracle.com/technetwork/java/javase/downloads/index.html
thtp ://www.sr-research.com/EL_II.html

Shttp://www.polymtl.ca

‘http://www.ptidej.net
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2 GOOD TO KNOW

2.0 During Fall 2010, the whole software was rewritten by Benoit DE SMET and Lorent LEM-
PEREUR. As explained below, this last version is able to parse the files generated by different
kinds of eye-tracking systems and contains many new features. It is the current version of
the software. The development of this new version lasted a couple of months under the
supervision of Yann-Gaél GUEHENEUC.

2.4 Javadoc

We ask to the developers who modify the source code to maintain the whole Javadoc. A particular
syntax is used:

e Most of the methods uses preconditions about the input parameters. The preconditions are
expressed by a comment after the parameter’s description. For example, if a developer wants
to express that a parameter should be strictly positive:

1 Rk

2 * Setter

3 * @param price the mew price; price > 0

e */

s void setPrice(int price) {

6 if (price <= 0) {

7 throw new IllegalArgumentException("Theprice must be
strictly_ positive.");

8 }

9

10 this.price = price;
11 }

e Each class must express its author (with the @author annotation) and its version (@since)
as described in Section 2.3.
2.5 Directories

The project directory is currently organised following the structure shown in FIGURE 1:

e doc the generated javadoc, some README files concerning the usage of the software including
this document.

e 1ib all the libraries
e src the source files

— icons the set of icons used in the software (images)

— laigle (Laboratoire de Génie Logiciel Expérimental or Experimental Software Engineer-
ing Laboratory) the main package

* taupe the package that contains the application’s code
* tests the classes which define the unit tests

e rsc some ressources like edf2xml or some examples. . .

— tests the input files for the unit tests
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2 GOOD TO KNOW
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Figure 1: Directories

2.6 Choices

e All the design patterns are based on the definitions from [2].

e Asillustrated in Section 2.4, the preconditions are checked using the I1legalArgumentException
class. Actually, this exception is more often used for the method that have a public or
package visibility according to [3]. For private methods, the developers may use an asser-
tion (assert).

e The identifier of each variable always uses the Camel Case convention and never the character

“”. For example, “max value” is written maxValue, not max value.

e The choice of Java SE 1.6 pertains to the possibily of adding the @0verride annotation to
the methods implemented from interfaces. It also allows the usage of the Nimbus look and
feel®.

e Some classes are loaded with the Java’s reflection. TAUPE must know the content of some
packages to load according to two situations: TAUPE is in development (for example, a de-
veloper works in Eclipse or Netbeans with the .java files) or TAUPE is a JAR file. When the
software is in development, TAUPE lists some packages using the file system. When TAUPE
is a JAR file, it uses the classes java.util.jar.JarFile and java.util. jar.JarEntry to
browse the all JAR file. For this reason, the JAR file cannot be renamed. Altought TAUPE
was renamed, the JAR file’s name used would be the nearest of TAUPE. jar thanks to the edit
distance algorithm from Levenshtein.

*https://nimbus.dev.java.net/
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3 PROGRAM DESIGN

3 Program Design

3.1 Packages
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Figure 2: Package diagram

FIGURE 2 shows the project’s structure. The next sections describe more precisely the content of
the packages.
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3 PROGRAM DESIGN

3.2 Data

This section describes the package laigle.taupe.viewer.data (see FIGURE 3).

Description

e fixation: A fixation is a position of the eye during a gaze.
e saccade: A saccade is a movement of the eye between two fixations.

e experiment: The experiment represents the whole system we want to analyse with the
software. Actually, it is a set of questions and their answers. When the user is using the
software, this one handles up to only one experiment at a time.

e question: A question (a Question’s instance) is related to one image which defines the whole
question.

e subject: A subject (a SubjectData’s instance) is a person which answered to a set of
questions during the time of the experiment. They are defined by a set of characteristics like
their name or their level of study. Each subject is linked to a file which is generally generated
by an eye-tracking system and that contains the whole set of data about the subject’s answers.
If the file is called SubjectO1.xml, then it maybe exists a file named SubjectO1.subject
which describes the subject’s characteristics and whether their answers are wrong or not.

e area of interest: An area of interest (a AreaOf Interest’s instance) is an area on a question’s
image. This area can be relevant or not. It also can be “ignorable”, it means that the system
will not take account of this area. Those areas are defined in a text file for each question.
For example, if a question is related to an image called foo.png, then the file which defines
the areas is named foo.aoi.

e answer: An answer is what a specified subject has answered to a specified question. This
answer can be correct or not (determined by the experiment’s supervisor) and is related to a
set of fixations and a set of saccades that the subject did during the time of the experiment.
All the answers for a subject are in the same file.

e scene: This concept represents the link between a question, its areas of interest, and the
fixations of each answers for this question.

Choices

The software handles one and only one experiment at a time, therefore the Experiment’s instance
follows the singleton pattern.

The observer design pattern is used with the Experiment’s singleton to notify the whole software
about this singleton’s changes.

The software uses an Integer to represents the relevance of an area of interest because we assumed
that other developers would be interested by using a weight with the concept of areas of interest.
The Experiment’s attribute named minDuration is used to define the minimal duration (in mil-
liseconds) of a fixation. Some eye-tracking systems (like GazeTracker™ . for example) sometimes
allow to choose this duration. So, TAUPE is able to set this duration too. Therefore, it is easier for
the user to make different analysis based on a same set of files. Developers manipulates fixations
and saccades with the methods declared respectively in IFixation and ISaccade.
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3 PROGRAM DESIGN

Observable
+addObserver{o : Observer)
+notifyObservers()
+notifyObservers|o : Object
#setChanged()

FAN

laigle.data.viewer.data

Experiment
-instance : Experiment 1

-answers : Subjectinswer](]

-guestions : Question[]
-arelncorrectAnswersConsidered : Boolean
-minDuration : Integer

<<Singleton>>

+clear()

-Experiment()

-getinstance() : Experiment
+addAnswer(a : SubjectAnswer) : Boolean
+adddAnswerList(l : SubjectAnswer []) : Boolean
+addQuestionList{l : Question [])

+getQuestionByFileName(n : String) : Question
+getQuestionByName(n : 5tring) @ Question
+getAllADI) : Iterator<AreaOfinterest>

=

Scene

-relevantA0l : Map<AreaOfinterest, Map<SubjectAnswer, IFIxation[]=>
-irrelevantAQl : Map<AreaOfinterest, Map<SubjectAnswer, IFlxation|]=3
-ignorableAO| : Map<AreaOfinterest, Map<SubjectAnswer, IFlxation|]=3

laigle.data.viewer.data.experiment

Question

-name : String

-fileName : String

-path : String

-image : Bufferadimage
-answers : SubjectAnswer]]
-scene : Scene

+getAnswer(u : SubjectData) : SubjectAnswer
+getSubjects(isCorrect : Boolean) : SubjectData

is related to

0.

<==Comparable==

SubjectAnswer
-directorylame : String
-dataFileNarme : String
-listOfFixations : IFixation|]

Q o

+addAOl{aoi : AreaOflnterest) X

+getAllAOI() : AreaOfinterest ] is related to_|.listOfSaccades : ISaccade]]

+addAnswer(a : SubjectAnswer) -numb_er : Integer.

+getFixations(a : SubjectAnswer, aoi : AreaOfinterest) : IFixation [] 0.* 0..* |-guestion :_Questmn

+getMumberOfFixationsinARelevantADl(a : Subject&nswer) : Integer “user : SubjectData

+getMumberOfFixationsinAnirrelevantA0l(a - SubjectAnswer) : Integer -duration : Integer

+getRelated(s : SubjectAnswer, f ! IFixation) : AreaOflnterest -correctAnswer @ Boolean

+islgnorable(x : Integer, y : Integer) : Boolean 7 +compareTolt : SubjectAnswer) : Integer
0.1 O

0 0.1

[ 1

laigle.data. viewer.utils.analysis

laigle.data.viewer.data.raw

-relevance @ Integer

+isRelevant() : Boolean
+islrrelevant() : Boolean
+islgnorable() : Boolean

-isFemale : Boolean
-DPKnowledge : Integer
-UMLEnowledge : Integer
-studylLewvel : Char

+sortByExpertise(l : SubjectData []) : SubjectData
+compareTa(s : SubjectData) : Integer
+getCorrectedName() : String
+getsubjectNumber() : Integer

+getStartTimet) : Integer
+getEndTime() : Integer
+getEye() : Boolean
+getAveragePupilSize() : Char

0.* 1
0..* 0.*
AreaOfinterest <<Comparable== <<Interface== <<Interface=>
-name : String SubjectData IFixation ISaccade
-shape : Polygon -n: Integer +getX(} : Short +getStartTime() : Integer
-0 : Question -name : String +getY() : Short +getEndTime() : Integer
-id : Integer -isExpert : Boolean +getDuration() : Integer +getStartXPosition() : Short
+getEndXPosition() : Short

+getStartYPosition() : Short
+getEndYPosition() : Short
+getDuration() : Integer
+getEye() : Boolean

+getPeakVelocity() : Short
+getAmplitude() : Char

JAY

laigle.data.viewer.data.raw.impl |
----------- ' 1
1 1

Fixation

MergedFixation| Saccade

Figure 3: Class diagram - Package laigle.taupe.viewer.data
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3 PROGRAM DESIGN

3.3 The Commands

This section describes the package laigle.taupe.viewer.command shown in FIGURE 4. A “com-

It allows to launch an important module from

the graphical user interface. Each command has a set of parameters defined by the class named

mand” is a significant module in the software.

Argument. The user must often set some parameters before the command’s execution. The progress
bar of the main graphical interface is modified by the progression of those commands and all the

For example, a

notifications in the “information panel” are thrown by their errors or notices.

command can be the feature “Get Cache Summary” or

“Graphical Visualisation”.
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Figure 4: Class diagram - Package laigle.taupe.viewer.command
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3 PROGRAM DESIGN

Description

e command: The commands are coded through the abstract class AbstractCommand and its
sub-classes. The reason why the class extends the Runnable interface is that it must be
executed in parallel with the graphical user interface in a separate thread. Regarding the
Observer interface, the notifications are thrown to the GUI through the observer design
pattern.

e parameter: An instance of Argument can be a simple value or a set of values. If a parameter
is an instance of FileArgument, it represents a file or a directory in the file system. To help
the developer, the class ArgumentGUIFactory is able to convert a parameter into a graphical
element thanks to the Swing API. The parameters are displayed by the panel coded in the
class called OptionPanel.

e notification: The notifications in the list are described by the class Notification, stored in
the instances of ListModificationModel and displayed through the class ListNotificationRenderer.
These classes redefine the default Swing classes.

Choices

TAUPE , the set of commands, and the graphical user interface (GUI) are designed following the
classical design pattern Model- View-Controller (MVC).

In the package laigle.taupe.viewer.command, the main model is represented by the class AbstractCommand,
the view by the class CommandView and the controller by the class CommandController that de-
scribes the whole set of event listeners related to the main frame of the software.

The choice of the observer design pattern for the notifications is justified by the ease to send a
notifications to the main GUL

The interface named ListenerProvider is used to define the event listeners that describe how the
model is modified by the Swing elements of the Argument’s instances.

Some user interfaces are singleton to avoid multiple instantiation of the unmodifiable user interface.
For example, the “About View” displays every time the same elements.

The process to modify the set of parameters is described in Section 4.1. The process to add a new
command is described in Section 4.2.
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3 PROGRAM DESIGN

3.4 Preferences

This section describes the package laigle.taupe.viewer.configuration (see FIGURE 5). The
“Preference” system allows the developer to define a default configuration for TAUPE . Moreover,
it allows the user to use this default configuration and to modify its values. The configuration’s
data displayed through the software are stored in the software’s cache memory and are recorded
into a .properties file.

[ 1

laigle.data.viewer.utils

<<Interface=> <<Comparable>>
ListenerProvider Argument
+changeCheckBoxValuel) : ActionListener -ID_CFT : Integer
+changeComboBoxValuel() : ActionListener -type : Class
+changeSpinnervaluel) : ChangeListener -defaultValue : Object
+changeTextfieldValue(} : DocumentListener] |-value : Object
-listContent : Object(]
& -description : 5tring Observable
! -id @ Integer +addObserver(o : Observer)
' +isList(} : Boolean one +natifyObservers()
' +compareTo(t : Argument) : Integer - +notifyObservers(o : Object
: < #setChanged()
' Ja)
1
1
1

: laigle.data.viewer.configuration

1
1
ConfigurationController =<=Singleton=>
-m : ConfigurationModel ConfigurationModel
-v : ConfigurationView -instance : ConfigurationModel
-cc ! CommandController -p ! PropertiesUtils

-parameters : Map<5tring, Argument =

+ConfigurationController{cc : CommandController
+getinstance() : ConfigurationModel

+closeWindow() : WindowAdapter

0.1 sets/gets state

—getParentFrame() : Component -ConfigurationModel()
+quit() : ActionListenar 1 +getParameter(name : 5tring) : Argument
—sawvel() : ActionListener —getParameterChoices{name : String) : Object [
+show() —getParametersMame() : lterator=5tring>
—setParameter{name : 5tring, value : Object)
~save()
1 1 1
1
uses
A oets event listeners A\ ) gets/sets state 0
gets state PropertiesUtills
1 1 -fileMame : String
= = N -in ¢ FilelnputStream
ConfigurationView 0. -prop : Properties
:zrérg:nﬁ“::ar:ﬁm‘:ontmller —PropertiesUtilsifileName : String)
- it(] 3 ~close()
=ini —open() : Boolean
—setVisiblelb : Boolean) —readikey : String) : String
-createfile{fileName : String)
—~removeProperty(name : String)
~savel)
—setProperty(key : String, value : Object

Figure 5: Class diagram - Package laigle.taupe.viewer.configuration

Description

The class named PropertiesUtils is used to record the preferences permanently i.e., in a .properties
file. The classes ListenerProvider and Argument are already defined in Section 3.3.

Choices

The GUI related to the “Preference” system is designed with the MVC where the model is stored
in the ConfigurationModel’s instance, the view is displayed thanks to the ConfigurationView
class and the controller, which handles the events about the modification of the configuration by
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3 PROGRAM DESIGN

the user, is defined by the ConfigurationController’s instance.
To allow the package laigle.taupe.viewer.command to use easily the configuration in the com-

mands’ parameters and the parser’s chooser, the class ConfigurationModel is designed with the
singleton design pattern.

The process to modify the set of preferences is described in Section 4.7.
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3 PROGRAM DESIGN

3.5 Groups

This section describes the package laigle.taupe.viewer.utils.group (see FIGURE 7). The no-
tion of group allows TAUPE s users to classify subjects in some (non-exclusive) subsets of subjects
in accordance with their characteristics.

[ ]

laigle.data.viewer.utils. analysis

<<Comparable=>
SubjectData

=n_: Integer
-name : String

-isExpert : Boolean
-isFemnale : Boolean
-DPKnowledge : Integer
-UMLKnowledge : Integer
-studyLevel : Char
+sortByExpertise(l : SubjectData []) : SubjectData 0.
+compareTols : SubjectData) : Integer
+getCorrectedMame() @ String
+getSubjectNumber() : Integer

laigle.data.viewer.utils.group
==Singleton=> laigle.data.viewer.utils.group.data
GroupHandler 0.*
-instance : GroupHandler
-classes : Map=Class, Group[]= Group
~GroupHandier() o -members : SubjectDatal] :
+getinstance() : GroupHandler "~ |+getGroup(l : Group (], u : SubjectData) : Group
+getGrouplist() : Iterator<String= +sortUsers(l : Group []} : SubjectData ]
+getGroupByTypelc : Class<?=): Group []| 1 +getNumberMembers() : Integer
+getGroupTypes() : Iterator<Class= +addUser({u : SubjectData)
+getUsers() : Iterator<5SubjectData=
0.* +isin{u : SubjectData) : Boolean
B +getilame() : String
+getPrefixName() : String
+getAvailableValues() : Object [|
+isEligible(s : SubjectData) : Boolean
+newlnstance(o : Object} : Group
| ¢ 1 1
StudyLevelGroup AllUsersGroup KnowledgeGroup
#studylLewvel : Char +getMame() : String #level : Integer
. ¢ +getPrefixMame() @ String
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1
GroupGenerator
+generatesGroupsitype @ Class<7=, | : SubjectData : Group [

Figure 6: Class diagram - Package laigle.taupe.viewer.utils.group

Description

e group: A group of subjects. A group is defined by its type and characteristics. For example,
groups that classify the subjects based on their UML knowledge are defined by the class
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UMLKnowledge and inner attribute level, which contains the level of its members.

e subject: Already defined in Section 3.2

Choices

The kinds of groups are defined by all the sub-classes of Group. Those classes are loaded by the
Java’s system called reflection. The singleton represented by the class GroupHandler is used to
handle the whole set of groups. The singleton’s instantiation loads the whole set of groups and
subjects are added inside each one in a convenient way using GroupGenerator.

The process to add a new kind of group is described in Section 4.4.
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3.6 Computation

This section describes the package laigle.taupe.viewer.computation (see FIGURE 7). This pack-
age represents one command of the software and is called using the class named ComputeResults.

Description

e result: The data produced by the classes which implement the interface named ICompute,
here called computation. All the results extend the abstract class called AbstractResult.

e printer: The tool that generates an output from a result. All the printers implement the
interface called .

Choices

The hierarchy of results is represented using the composite design pattern. The class ContainerResult
plays the role of Composite and the class AbstractResult is the Component.

The printers generate some output from the results. To isolate the role of the printing and the role
of the browsing, the module uses the visitor design pattern. The result hierarchy plays the role of
Element, it describes, through the method accept, how to browse and handle the hierarchy. For
example, the method accept defined in ContainerResult creates a new directory (through the
related visitor method of the printer) and launches accept from each its children into the new
directory. Therefore, the hierarchy browsing is currently a depth first search. The printers play the
role of wisitor, they define a set of methods called visitXXX that describe how to print a specified
result. They are called by the Java’s reflection system.

The method to generate the results is compute (GroupHandler gh, Experiment e) from the ICompute’s
sub-classes. The GroupHandler’s singleton is used to sort and classify the results and the Experiment’s
singleton contains all the data needed by a computation.

This module is launched from the command represented by the class laigle.taupe.viewer.
command. impl.ComputeResult, which allows TAUPE ’s users to choose the desired computations
and the desired printers. The way to add a new computation is described in Section 4.3. The way
to add a new printer is described in Section 4.6.
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3.7 Parsers

This section describes the package laigle.taupe.viewer.parsers for the eye-tracker’s files (see
FIGURE 8).

Description

e parser: A tool which is used to read some files generated from eye-tracking system and
to fill the cache data about the related experiment. All the parsers extend the class named
AbstractParser and must be member of the package laigle.taupe.viewer.parsers.types.

Choices

The parsers implement the interface Runnable to be executed in parallel with the GUI. They follow
the observer design pattern to easily notify the GUIL.

The list of parsers in laigle.taupe.viewer.parsers.types are loaded using the Java’s reflection
system and with the class called Package. The package laigle.taupe.viewer.parsers.utils
contains a set of tools to parse some kind of files:

e AbstractParser uses a RelevantSlide’s instance to know whether or not a file must be
taken in account.

e AbstractParser uses a SubjectParser’s instance to get some information in the .subject

files.
e AbstractParser uses an AOIParser’s instance to get the areas of interest about the questions.

e AbstractParser uses an OffsetParser’s instance to load the information about a hypothet-
ical offset on the questions’s image.

e GazeTrackerParser uses an instance of a ILineParser’s child to parse different kinds of
line.
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Figure 8: Class diagram - Package laigle.taupe.viewer.parsers
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3.8 The graphical visualisation system

This section describes the package laigle.taupe.viewer.graphics (FIGURE 9). Actually, the
graphical visualisation is a command of the program. It allow the user to visualise the whole
experiment.

Description

e drawer: An option is the visual system which is able to draw something on the GUI’s panel.
For example, a drawer is able to draw the images associated with questions.
All the drawers extend the class named AbstractDrawer and are members of the package
laigle.taupe.viewer.graphics.options.

Choices

This feature follows the MVC design pattern where ExperimentView is the view, ExperimentDo-
main is the model (more precisely the model domain, as described in [4]), and ExperimentCon-
troller is the controller that defines all the event listeners.

QuestionView represents the main panel in the GUI where is drawn all the AbstractDrawer’s
executions.

The “graphical visualisation” system is launched by the instantiation of the controller.
ExperimentDomain implements the interface Runnable to notify the progression of the drawing to
the QuestionView’s instance using the observer design pattern.
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3.9 The “AOI Maker” module

This section describes the package laigle.taupe.viewer.aoimaker (see FIGURE 10). This module
is a command of the program. It is used to create the files that contains the description of the
areas of interest using a graphical interface.

Choices

This module contains a public static void main(String[] args) method that allows it to be
launched without launching the whole software. Therefore, the developer may start the module by
this main method or by the AOIMakerController instantiation.

The “AOI Maker” follows the design pattern Model- View-Controller (MVC) where the class named
AODIMakerController is the controller, AOIMakerModel is the model, and the main view is AOIMak-
erView. AOIMakerView shows a set of panels represented by the BottomPanel’s sub-classes. These
sub-classes’ displays are exclusive, so the methods showXXX() defined in ADIMakerView are used
to show one bottom panel at a time. AOIComboBoxModel is a part of the model and redefines the
default Swing system.

The observer design pattern is used to make easier the communication between the model and the
view.

The class named AOIMakerModel implements Runnable to write the result file in parallel with the
GUI.
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4 Maintainability

This section explains how developers can add or modify some features of the software. The following
list of possible modifications is not comprehensive but is a good start to understand the software
following recurring scenarios.

4.1 How to Modify a Set of Parameters

As mentionned in Section 3.3, each command has a set of parameters that allows TAUPE ’s users
to give some arguments to the command’s execution.

To add some parameters to a command, a developer must modify the protected method named
initArguments() in the related command’s class (which must extend the class named Abstract-
Command). This method just add a set of instances of Argument to the attribute called arguments.
These arguments will be automatically handled by the graphical user interface (GUI). Then, the
developer can use them in the method run() of the desired command.

Advice
e Declare the name of the new argument as a constant in the related command’s class. It will
make the new argument easier to access.

4.2 How to Add a New command

If a developer wants to add a new feature to the software, she must add a class that extend
AbstractCommand and put it in the package laigle.taupe.viewer.command.impl. There are
four abstract methods to implement:

[String getName() | This method gives the name of the new feature. The name is displayed in
a JButton in the main frame.

[String getDescription() | This method gives the description of the new feature. The description
is displayed in a JLabel in the panel which contains the arguments.

[void initArguments() ] The developer must implement this method as described in Section 4.1.

[void execution() ] This method is the actual content of the feature that will be executed in a
new thread. This method must notify the software about its progression using the method
notifyView.

The GUI will automatically take into account of a new command. To add a feature which is not
represented by a freezed (disabled) button at the software’s start, the developer must modify the
method CommandController.initUnfreezableElements to add the name of the command’s class
to the attribute unfreezableElements.

4.3 How to Add a New Computation

The computation package is described in Section 3.6. There are three steps to add a new algorithm.
Let us assume that the developer wants to add the addition as an algorithm to the software.

Step 1 Implement the result generated by this new algorithm. A result is a class which extends
the class AbstractResult. An instance of this new class must contains all the result data.
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The developer can use the class ContainerResult to describe its result as a hierarchy. All
the sub-classes of AbstractResult implement the method accept:

boolean accept(p : IPrinter, path : String) This method describes how to browse the
related result with the printer p. For instance, ConvexHullResult.accept just calls the
visit method from the printer but ContainerResult.accept calls visit on each of
its sub-results (depth first search).

10

11

12

13

14

package laigle.taupe.viewer.computation.result;

public class AdditionResult implements AbstractResult {

private int result;

@0verride
public boolean accept(IPrinter p, String path) {

return p.visit(this, path);
}

Step 2 Create a new class that implements the interface ICompute and put it in the package
laigle.taupe.viewer.computation.impl. There are two methods to implement:

[getName() : String | This method gives the name of the new algorithm. This name is
displayed in the JComboBox in the feature named ComputeResults.

[compute(gh : GroupHandler, e : Experiment) : AbstractResult | The actual al-
gorithm to be called on an ezperiment (defined in Section 3.2). The developer can
use a GroupHandler to sort the sub-results.

In this case:

1

2

3

10

11

12

13

14

package laigle.taupe.viewer.computation.impl;

public class AdditionComputation implements ICompute {

@0verride
public String getName () {
return "Addition";

3

@0verride
public AbstractResult compute (GroupHandler gh,
Experiment e) {

AdditionResult a = new AdditionResult(...);
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15 return a;
16 }
17}

Step 3 Create the printing method for each printer for this new result. In this case:

1 package laigle.taupe.viewer.computation;

3 public interface IPrinter {

7 @0verride
8 public boolean visit(final AdditionResult r, final
String path);

10

11

12}

Advices

e Do not use the configuration system (the ConfigurationModel’s singleton). Instead, add
some parameters to the ComputeResults class.

e The order of those steps is not mandatory but it is strongly suggested to create the result
first because the two other steps depend on the result’s structure.
4.4 How to Add a New Group of Subjects

The notion of group is defined in Section 3.5. To add a new group in the system, the developer just
has to create a new class which extends the abstract class named Group. She must add this new
class in the package laigle.taupe.viewer.utils.group.data. There are five abstract methods
to implement to make the group effective:

[String getName() | This method gives the name of the group according to its members’ char-
acteristics.

[String getPrefixName()]] A short version of the method getName()’s result.

[Iterator<Object> getAvailableValues() | The possible values of the characteristic of the
group’s members.

[Object newInstance(Object o) | This method plays the role of constructor with an argument.

[Boolean isEligible(s : SubjectData) | This method checks whether or not the subject s can
be added to the group according to its characteristics.

Let us assume that a developer wants to create three groups related to the gender of their
members, she will implement a new class named GenderGroup:
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

package package laigle.taupe.viewer.utils.group.data;

public class GenderGroup extends Group {
protected char gender;

public static final char MALE = ’'M’;
public static final char FEMALE = °F’;
public static final char UNKNOWN = ’U’;

public GenderGroup () {
super () ;
this.gender = GenderGroup.UNKNOWN;

}

public GenderGroup (char gender) {
super () ;
this.gender = gender;

}

@0verride

public String getName () {
String result = "";

switch (this.gender) A

case GenderGroup.FEMALE
result = "Female";
break;

case GenderGroup.MALE
result = "Male";

break;

case GenderGroup.UNKNOWN

result = "Unknown";
break;
}
return result;
}
@Q0verride

public String getPrefixName () {
String result = "";

switch (this.gender) A
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48

a9 case GenderGroup.FEMALE
50 result = "F";

51 break;

52

53 case GenderGroup.MALE

54 result = "M";

55 break;

56

57 case GenderGroup.UNKNOWN
58 result = "U";

59 break;

60 }

61 return result;

62 }

63

64 @0verride

65 public Iterator<Object> getAvailableValues () {
66 final List<Object> 1 = new ArrayList<Object>();
67 1.add (GenderGroup.MALE) ;

68 1.add(GenderGroup.FEMALE) ;
69 1.add (GenderGroup . UNKNOWN) ;
70 return l.iterator () ;

71 }

72

73 @0verride

74 public boolean isEligible(final SubjectData s) {
75 if (s == null) {

76 throw new IllegalArgumentException("s,cannot be_ null");
77 }

78 return this.gender == GenderGroup.FEMALE && s.isFemale ()
79 || this.gender == GenderGroup.MALE && !s.isFemale();

80 }

81

82 @0verride

83 public Group newlInstance(final Object o) {

84 if (o == null) {

85 throw new IllegalArgumentException("o,cannot be_ null");
86 }

87 return new GenderGroup ((Character) o);

88 }

89 }

4.5 How to Add a New Parser

The parsing system is described in Section 3.7. If a TAUPE ’s user acquires a new eye-tracking system
or if the structure of the generated eye-tracking files changes, a developer must add a new parser.
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When a new parser is added, it is represented by a new sub-class of the abstract class named Ab-
stractParser and this new class must be in the package laigle.taupe.viewer.parsers.types.
There are three abstract methods to implement:

[String getName() | The parser’s name is shown to the user when she must choose a parser.

[String getDescription() | This methods gives the description of the typical input files required
by this new parser. The description is displayed on the panel which allows TAUPE users to
choose the parser.

[[Experiment parse(String eyeTrackerPath, String questionPath, int minDuration) | |
This method performs the actual parsing. The methods notifyProgressState and noti-
fyState must be used to notify the software about the parsing’s progression.

Advices

e The abstract class AbstractParser defines a lot of usefull methods to help the parsing of
files.

e It is easier to implement the parse method following those steps:

1. Get a Experiment’s singleton and set its minDuration’s value
2. If needed, create an instance of RelevantSlideParser.

3. Use the protected method parseQuestionPath implemented in AbstractParser to get
the questions from the directory related to the questionPath’s value. Then, add those
questions to the experiment.

4. Use the protected method getFiles implemented in AbstractParser to get the files
generated by the eye-tracking device (in the directory related to the value of the param-
eter named eyeTrackerPath).

5. For each of these files, parse its content and add the resulting instances of SubjectAn-
swer to the experiment.

4.6 How to Add a Printer

Printers are described in Section 3.6 and a complete example is given in Section 4.4. A de-
veloper who wants create a new type of output for a set of results must implement the in-
terface IPrinter. There are as methods to implement as there are children of AbstractRe-
sult. These visit methods typically create per file by result and ContainerResult.visit
creates a directory for its children. The developer must put the new printer into the package
laigle.taupe.viewer.computation.printer.

4.7 How to Add an Element to the Preferences

It is easy to add a new element in the preference (described in Section 3.4). A developer must
add a new Argument’s instance into the attribute named parameters of ConfigurationModel.
Usually, these arguments are defined in the constructor of ConfigurationModel. Then, the GUI
will automatically take into account of the new argument.
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4.8 How to Add an Option for the Graphical Visualisation

The graphical visualisation system is already described in Section 3.8. If a developer wants to add
a new drawer, she must create a new class which extends the abstract class AbstractDrawer and
put it in the package laigle.taupe.viewer.graphics.options. The GUI will automatically take
into account of the new drawer. There are four methods to implement:

[String getName() ]| This method gives the name that is displayed as the label of its related
checkbox in the GUL

[String getDescription() ] This method gives the checkbox’s tooltiptext for this drawer.

[int getPriority() | If this drawer’s priority equals zero, then the drawer will draw before all the
drawers that have a higher priority. The developer must take into account of the priority of
each drawer to avoid a problem of juxtaposition.

[void draw(g : Graphics) | This method obtain information about the answer to draw using
the protected attribute AbstractDrawer.answer. The protected attribute color can be used
in this method.

Let us assume that a developer wants a drawer that is able to write the number of fixations of
an answer on the left top corner of the panel. She will write the following class named NumberOf-
FixationsDrawer:

1+ package laigle.taupe.viewer.graphics.options;
2

3 public class NumberOfFixationsDrawer extends AbstractDrawer {

5 @0verride

6 public String getName () {

7 return "Number ,of ,fixations";

8 }

9

10 @0verride

11 public String getDescription() {

12 return "It writes_ the_ number ,of fixations on,the left topy
corner0f ,the image.";

13 }

14

15 @0verride

16 public int getPriority () {

17 return 2;

18 }

19

20 @0verride

21 public void draw(Graphics g) {

22 if (g == null) {

23 throw new IllegalArgumentException("g,cannot be null");

24 }

25

2 g.setColor (this.color);
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27 g.drawString (answer.getNumberOfFixations ()+" fixations",
0, 0);

28 }

2 }
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5 Compiling

To compile the sources and to generate the . jar file, a developer must use the Apache AntS tool:

1+ ant

or

1+ ant run

If the developer wants to modify the compilation’s preferences, she must modify the file named
build.xml that describes how the ant command is configured. For example, if the sofwate needs
a new library, the classpath attribute must be updated and the jar task must contains a new
zipfileset element.

Shttp://ant.apache.org
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6 Test Cases

The test cases related to TAUPE are written with JUnit” and are stored in the package test.

The directory rsc/tests contains the files that are parsed and used by the tests. The class named
Initialisation defines the method setUp() that parses the input files. To make the development
of tests easier, the test classes can extend this class.

According to the 4 version of JUnit, it is recommended to add the annotation org. junit.Test
to each test method. It is now useless to extend the class junit.framework.TestCase.

For example, if a developer wants to write a test that checks whether the value of Experi-
ment.minDuration is 0, she should write the following class:

1+ package test;
2
3 public class TestExperiment extends Initialisation {

4

5 QTest

6 public void testMinDuration() {

7 Assert.assertEquals (0, this.e.getMinDuration());
8 }

9

10}

"http://www.junit.org
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7 Licence

7.1 GNU GPL

TAUPE follows the terms of the GNU General Public Licence as published by the Free Software
Foundation. A copy of this licence is given in ./COPYING_TAUPE.txt or can be found at http:
//www.gnu.org/licenses/gpl.txt.

The following text must be added at the top of each source file in the software.

1 /%
* This file t¢s part of TAUPE (Thoroughly Analysing the
3 * Understanding Programs through Eyesight).
*
*

TAUPE is free software: you can redistribute it and/or

modify

6 * 72t under the terms of the GNU General Public License as
published by

7 * the Free Software Foundation, etither version 3 of the

License, or

s * (at your option) any later version.

0 X

10 * TAUPE s distributed in the hope that <t will be useful,

11 * but WITHOUT ANY WARRANTY; without even the implied warranty

of

12 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOUSE. See
the

13 * GNU General Public License for more detatils.

14 *

15 * You should have recetved a copy of the GNU General Public

License
6 * along with TAUPE. If not, see <http://www.gnu.org/licenses
/>.
17 */
7.2 Icons

Here follow the licences related to each icon used in TAUPE .
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7 LICENCE

Directory File Licence
icons/ about.png GNU GPL
icons/ about_small.png GNU GPL
icons/ add.png GNU GPL
icons/ clear.png GNU GPL
icons/ directory.png GNU GPL
icons/ draw.png GNU GPL
icons/ exit.png GNU GPL
icons/ eye.png Creative Commons®
icons/ file.png GNU GPL
icons/ load.png GNU GPL
icons/ load_small.png GNU GPL
icons/ notificationO.png GNU GPL
icons/ notificationl.png GNU GPL
icons/ notification2.png GNU GPL
icons/ ok.png GNU GPL
icons/ preferences.png GNU GPL
icons/ preferences_small.png GNU GPL
icons/ process.png GNU GPL
icons/ question.png GNU GPL
icons/ remove.png GNU GPL
icons/ save.png GNU GPL
icons/ ShowGraphicalExperiment_small.png | GNU GPL
icons/ subject.png GNU GPL
icons/ unknown.png GNU GPL
icons/command/ | AOIMaker.png GNU GPL
icons/command/ | GetCacheSummary.png GNU GPL
icons/command/ | ComputeResults.png GNU GPL
icons/command/ | ShowGraphicalExperiment.png GNU GPL

8Creative Commons(Attribution-NonCommercial 3.0 Unported (CC BY-NC 3.0))
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8 Contacts

Team

Alphabetically:

e De Smet Benoit Main developer (FUNDP)
ben.desmet@gmail.com

e Guéhéneuc Yann-Gaél Team Leader (Ptidej)
yann-gael.gueheneuc@polymtl.ca at .umontreal.ca

e Lempereur Lorent Main developer (FUNDP)
lorent.lempereur@gmail.com

Links

e Ecole Polytechnique De Montreal Software Engineering Department
http://www.polymtl.ca/gigl/

e Facultés Notre-Dame-De-La-Paix (FUNDP Namur) Faculty of Computer Sciences

http://www.info.fundp.ac.be

o Ptidej
http://www.ptidej.net
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