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Tiivistelma: Tekstia...

Abstract: The A-KIT visualization system is used to process questionnatee wigh
specific mathematical algorithms and to analyze the resulésthree-dimensional view.
The purpose of the 3D-view is to find the most defining factors of the data set, etgtesepa
data points or groups.
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1 Introduction

The purpose of this report is to find concrete approaches to impramlitysand

functionality of the A-KIT visualization application developed in Ag@enter’s Learning
Laboratory (ALL) project. This report concerns the visualizatioftwsare, not the whole
questionnaire creating process functionality. In this report IR-Kneans the A-KIT

visualization application, unless stated otherwise.

At this point (April 2003) the prototype version of the softwareasking as planned. The
aim is to create e.g. technical documentation, help files andigtisnhs for the software.
Requirement specifications and use cases are used to evaluatepaowe the software
usability and suitable software development methodologies are osedatuate the
application structure. After analyzing all aspects of the gg®csome interfaces of the
prototype are rebuilt, making the A-KIT system a powerful tool #oralyzing
questionnaire data. A-KIT system can be used later on to suppearalesnade in other
INBCT-projects.



2 Project summary

The A-KIT is used to process questionnaire data with specific mathemégmaiheams and
to analyze the results in a three-dimensional view. The purpose 8Dtheew is to find
the most defining factors of the data set, e.g. separate data points or groups.

2.1 |Initial briefing

At a project meeting 3.4.2003 Tommi Karkkainen summarized the olgsctf the
development process and the concrete tasks for the future. $hé&pfoof-of-concept’
initiation of the whole A-KIT system is working as planned. To iower the A-KIT
application and to make the development process ‘visible’ e.g. follothimgs were
discussed.

A-KIT
* Technical documentation (object interfaces etc.)
» Usability documentation (testing, use cases, help files)
* Methods documentation

It was also decided to install a CVS (Concurrent Versions @ysaeplication on Agora
Center’s server to keep the software code and all reports up-teudtavailable to all
participants and also to make it easy to retrieve older files if necessary



3 Application instructions and help files

The application needs both instructions and ‘on-line’ help files and diedotp achieve
acceptable usability level. These are developed along with the rest of the tasks

3.1 Instructions

At this point (February 2003) there exists only one quite informagime of instructions
how to use the A-KIT software.

3.1.1 Initial Instructions

Compressed data is stored in files (file extension .dat). Tatee-identifier in the file
name indicates the method that has been used for the 3D-dimensioressiompr The
following methods are used:

* PCA - Principal component based analysis (CiscoPCA.dat)
* MED - Median based analysis (CiscoMED.dat)

* SMD - Spatial median based analysis (CiscoSMD.dat)

3.1.1.1 Main window

3d-nakyman tarkoituksena on pyrkia loytaméaan datajoukon kuvaavimpidatgiikaten
paajoukosta erillaan olevat pisteet tahi ryhmittymat. Alkuperairegnjalkko kuvataan
koordinaatistoon siten, ettd alkuperaisen datan huomattavan suuri diltensnaaréa on
pudotettu kolmeen. Alkuperaisessa datassa dimensioiden maara wastiessek maaraa,
kun taas muunnoksen jalkeen dimensiot vastaavat datajoukon merkittavimpaapiir
Kolme merkittavintéa dimensiota kuvataan kolmiulotteiseen koordinaatistoon.

After opening the file a three dimensional view window of the datas opened. The orbs
represent individual respondents and the cubes represent specific afathesdata set.
The cubes on coordinate axes are three primary componentsdattéhset, other cubes are
spatial median, median and mean value.

The purpose of the 3D-view is to find the most defining factors of the data set, ergtesepa
data points or groups. In the original data set the number of dimensieggial to the
number of questions. After data transformation the number of dimensioadused to
three, which represent the most significant features of thesdatd hese dimensions are
illustrated by coordinate axes.

Pallot ovat yksittdisia vastaajia ja kuutiot ovat datajoukon edtybja. Akseleille
sijoittuneet kuutiot ovat kolme tarkeinta paakomponenttia. Muut kolme kautwat
spatiaalinen mediaani, mediaani ja keskiarvo.



The data set view can be rotated with mouse. Buttons ‘XY’, ‘a#l “YZ’ can be used to
rotate the data set to main coordinate levels. Zoom buttons emaineng in and out of
the view.

3.1.1.2 Respondent data view

A specific respondent’s answers can be examined by clicking ahe ofbs representing
respondents in the main window. This opens a window where that resporateswers
are shown as a bar chart. Numbers beneath the bars indicate question numbers.

Ikkunan alosassa nékyvat vastaajan tiedot. Tiettya kysymysta awvoidarkastella
painamalla sita vastaavaa pylvasta. Talloin avautuu kysymyksgsuggakaumaa kuvaava
histogrammi seka kysymysteksti. Useita kysymyksia voidagkastella samanaikaisesti.
Kysymyksen voi poistaa histogrammiosiosta painamalla sitéa uudelleen.

The lower part of the window shows information about the selectednespb A certain
question’s data can be examined by clicking that question’s bat. difas opens a
histogram representing question’s response distribution.

Multiple data points (i.e. respondents) can be examined at the isaeéhie colour of the
bar indicates which data point is represented in the chart. iBgléeb questions from the
question history diagram opens a scatter plot —view, which showotresgondence of
the selected questions.

3.1.1.3 Correlation matrix window

Clicking the ‘Correlations’ button opens the correlation matrixoessed with the data set.
In this matrix the number of rows and colums indicate the question muifie upper

triangular matrix indicates the correlation of all questions mioaé/, meaning that the
rows and columns in the matrix represent question data correlatienoWwer triangular

matrix represents the significance level, which is indicated mumber of stars in the
matrix cells.

The histogram in the lower part of the window represents theldistn of correlation
coefficients at different magnitude levels. The number of latilsd graph can be adjusted
by right-clicking mouse button on the histogram and inputting the wanted number of bars.

Clicking on a coefficient factor's numeric value in the correfatmatrix turns the
corresponding bar, coefficient factor value and the significka, if applicable, green,
showing the correspondence of that correlation coefficient in the histogram.

Ikkunan alaosassa olevassa histogrammissa on esitetty kooladaatiimien jakautuminen
niiden vaihteluvélilla.  Painamalla kahden kysymyksen valista ekaatiokerrointa



esitetddn sen sijainti histogrammissa vihredlla varilla. Kos korrelaatiokertoimen
merkittavyys on ilmaistu matriisissa myods sen vari vaihtuu edaksi. Myos
merkittavyystasoa ilmaisevan tahtisarakkeen painaminen muusiga vastaavan
korrelaatiokertoimen varin vihreaksi.

Clicking on a correlation bar in the histogram turns all coefficvalues distributed within
that bar blue. Multiple bars can be selected simultaneously. @iickiouse button on a
selected factor reverses selection.

3.1.1.4 Distance matrix window

Clicking the ‘Distances’ button opens the distance matrix adedcigith the data set. In
this matrix the number of rows and colums indicate the respondent namdehe cell
values represent respondents’ distance from each other. Histhgrationality is similar
to that of the correlation matrix —window.

3.1.1.5 Cluster matrix window

Datajoukon klusteroinnilla pyritdan jakamaan data selvasti erott@gaoukkoihin eli
klustereihin. Klusterointi on suoritettu yleisesti kaytetylla K-Mealkgaramilla.

The purpose of clustering is to divide the data set in clehslyjnguished (?7?) subsets,
clusters. In this application clustering is made using the well known K-Megmistiaim.

Matriisissa kukin rivi kuvaa yhta klusteria. Rivilla ko. Kklusriin kuuluaditiot on esitetty
punaisella varilla. Alkion numeerinen arvo kertoo alkion etdisyyden ko.tekins
keskipisteesta.

In the cluster matrix view each row represents a differeister and the values distributed
within that cluster are coloured red. The numeric value in eathndetates that cell’s
distance from corresponding cluster’s centre point. Histogram €unadiiy is similar to
that of the correlation matrix —window.

3.2 Helpfiles
Help files....



4 Testing process
This chapter is about the application testing process.

4.1 Requirement specifications
These are the tasks the program is required to be used for.

To run the A-KIT application Java3D and JRE (Java Runtime Envinorhave to be
installed on the client machine.

Hercules g400-naytdnohjain ei ole yhteensopiva Java3D-ohjelmiston kanssa,
nayténohjaimen ajureiden tai DirectX:n paivitys eivat vaikuta asiaan.

Agoranet-ymparistd: Jos java-ohjelmien kaynnistyksessa omgelsyyna voi olla
esimerkiksi: PATH-ymparistomuuttuja asetettu oletuksena hakena@mimmaisena
java.exed hakemistosta C:\WINNT\System32 -> mythemmin polussaitallyt javat
eivat vaikuta tilanteeseen. Korjaus: admin-oikeuksilla pathin alkuuntingdotku, esim.
C:\Program Files\j2sdk1.4.1 01\bin

Pathin nakee komentokehotteessa kaskylla SET.

4.2 Use Cases

Tehdaan DTD, joka kuvaa kunkin kayttdtapauksen rakenteen. Kayttotapaukset XML
formaatissa.

Maarittely
» Kayttotapauksen nimi
*  Numero
* Metatiedot (tekija, pvm,..)
« Toimijat (ei aktiivinen, koska vain yksi kayttaja)
» Esiehdot
* Kuvaus
* Poikkeukset

+ Jalkiehdot



4.3 Usability tests

4.4 Testing plan
sdjks
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