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Abstract

The objective of this master thesis is to desigh @velop a generic editor for questionnaires
together with some useful add-on tools suitablenfany different applications. This generic
editor should be able to manage any questionnauteish collect time-oriented, highly
structured data regardless of a specific problerandd, the questionnaires have to be
generated during run-time on demand using variadiguration files for the start-up of a
specific application. The implementation aims ahges general as possible to be useful for
as many problems as possible.

Finally, the generic editor is demonstrated ondage of questionnaires used during a clinical
trial which takes place at the Department of Clitdl Adolescent Neuropsychiatry at the
Medical University of Vienna. This psychotherapelwdtudy analyses alternative therapeutic
processes of anorectic girls by collecting a hug@unt of highly structured time-oriented
data through questionnaires. The generic editouldhsimplify the management of the
guestionnaires as well as the collection the dat@ssary for this study.

Kurzfassung

Im Rahmen dieser Diplomarbeit soll ein generischelitor fir Fragebdgen entwickelt
werden. Zusatzliche Werkzeuge sollen einen Ubd¢lilimer die, wahrend der Arbeit mit dem
generischen Editor erfassten zeitorientierten ungkwirierten Daten, ermdglichen. Da der
Editor mit Fragebdgen verschiedenster Problemsigdn arbeiten kdnnen soll, ist es
notwendig, dass die spezifische Anwendung, und diglrragebégen und deren Antworten
aufgrund verschiedenster Konfigurationsfiles zuufizait erzeugt werden. Es wird darauf
abgezielt die Implementation so allgemein wie ndglzu halten, damit das Programm fir
maglichst viele Aufgabenstellungen eingesetzt weidmnn.

Schlief3lich wird der Einsatz des entwickelten Paogms am Fall von Fragebdgen, die
wahrend einer klinischen Studie der Kinder- und ehgpsychiatrie der Medizinischen
Universitdt Wien an magersuchtige Madchen gericiatetden, gezeigt. Ziel ist es eine
einfachere Eingabemaoglichkeit, der, wahrend dieSerdie gesammelten zeitorientierten,
strukturierten Daten, und eine einfache Verwaltomgglichkeit der Fragebdgen, zu
ermoglichen.
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Overview

This thesis is divided into three parts. Part largvthe problem analysis, which includes not
only a detailed description of the problem and dgbal, but also analyzes the data involved.
Part Il deals with design and implementation issltesovers in detail the package structure
and the classes, the underlying data model andigbe interface. Part Ill demonstrates the
application which has been implemented within thramiework of this thesis with
questionnaires designed for a clinical study alamarectic girls. It focuses on setting up the
Generic Editor for a specific task and on userrfate details. Furthermore, it covers future
perspectives, especially proposals for enhancements



|. Problem Analysis

1 Problem Description and Goal

The purpose of this thesis is to develop a gereghior for questionnaires. It is generic in the
sense that the questionnaires are not hard codstgall, the questionnaire definitions will be
loaded during the program start. While the maildfa operation is for questionnaires which
are used during a study about anorectic girls atRepartment of Child and Adolescent
Neuropsychiatry at the Medical University of Viennthe generic editor is designed
sufficiently general to cover questionnaires faotually any field of operation.
The generic editor has to cover three main taskg;ware:

¢ Maintenance of questionnaires

* Maintenance of parameter sources (i.e. replietgiestionnaires)

* Maintenance of answers

Regarding its use during our study about anoregtis, it is a tool, which records the data
needed in the in2vis project. In2vis is short fotetactive Information Visualization. The
In2vis project aims at exploring and supporting hameasoning processes and takes place at
the Institute of Software Technology and Interaet®ystems. On®1of July 2004 a team
headed by Silvia Miksch started the in2vis proj@airing the in2vis project some tools were
developed which aim at visualizing huge amountahstract, but highly structured data. One
of these tools is Gravi++, which was developed tgukk Hinum. In his thesis he proposes an
interactive Information Visualization called Grawi+which aims in visualizing highly
structured, temporal, categorical data. “It intéggaa spring-based core visualization to
display the multidimensional data set.” [Hinum 2Q228] Further details on Gravi++ can be
found in [Hinum 2005] and [Hinum 2006].

Even before the in2vis project, during the Linki®ject a tool was created which aimed at
evaluating and visualizing psychotherapeutic preeesBoth projects use a common data
source, called the Conflation file format (see ¢bapVv.2.1 for information on the Conflation
file format). Further details on the LinkVis profecan be found in [Herzog 2004].
Furthermore, Stardinates were developed in 2003Mwmnika Lanzenberger (see also
[Lanzenberger 2003 1], [Lanzenberger 2003 2] arahflenberger 2003 3]). “The Stardinates
are a novel interactive Information Visualizatiomnf¢Vis) technique which aims at
visualizing highly structured data. They represaoime Gestalt principles very well,
especially the principles of Closure and 'PragnaAs a consequence, Stardinates form very
distinct and memorable patterns which make abstracand aggregation much easier”
[Lanzenberger 2003 1]. Stardinates, LinkVis, andwsr+ use common file formats. A main
aim of the generic editor is to be able to readekisting file formats and export the data in
the Conflation File Format, so that Gravi++ is dalpaof visualizing the recorded data.

Another aspect is that master data and variableéemata of patients are conceptually
handled the same way as ordinary questionnairgthdfmore, there is a special focus that it
is easy to enhance the editor.

2 Concepts and Definitions

We will now introduce the important concepts, whieifi be used throughout the rest of this
thesis. The data concept introduced in [Herzog R@£€nhanced by form groups. This is
necessary to able to cover time-oriented data, tim¢-dependent data and data which
requires additional information conceptually thensavay.



2.1 Structural vs. Measurement Data vs. Parameter S  ources

It is important to distinguish between structunadlaneasurement data and parameter sources.
This concept can also be found in [Herzog 2004Jcokding to his thesis, the data can be
divided into two parts, on the one hand the madéta, which describe the questions and
questionnaires in detail and on the other handrtbasurement data, which are the answers to
these questions.

| want to stretch this concept and categorize tita th three parts, which are structural data,
measurement data, and parameter sources. Thiscessay to be able to treat all the
parameters which are collected for each parameteces conceptually the same way and also
to provide maintenance of parameter sources.

2.1.1 Parameter Source

As in [Herzog 2004], a parameter source keeps nmétion about the source of measured
values. This can be for example a person answearigestionnaire, but it is not restricted to
this. In order to keep the program as general asiple, the program only stores a unique
identifier for each parameter source. The kindhef parameter source needed for a concrete
application is specified in the application’s pltefiThe profile configures the generic editor
for a concrete application. For example, in thetewiof our study about anorectic girls, the
parameter sources would be patients. The pararsetece maintenance keeps only track of
the parameter source ids. All other data which woubrmally be recorded to describe a
parameter source are treated like all other paenhend are therefore, measurement data.
E.g. the name of a patient is treated like any rotheasurement data and is not closely
associated with the parameter source entity, tiis.not an attribute of the parameter source
entity.

2.1.2 Structural Data

Structural data are all data which are necessarykéeping track of the structure of a
questionnaire. Especially, these are the identdiethe form, optionally a description of the
form and the number of parameters of the form deddetails for each parameter which
belong to this form. These data are likely to beuwgeonly once and are not likely to be
changed once they are set up. They reflect thetsteiof the form.

2.1.2.1 Form Group

A form group is a group of questionnaires, whickidhaertain properties in common or which
are arbitrarily grouped together by the user. Beté is one restriction in arbitrarily grouping
guestionnaires: The questionnaires have to beagimi

* Time-dependence and time granularity

* Requirement of the same additional information
To group forms into distinct form groups is merelyinterest when recording answers. The
definition of questionnaires does not depend orfdha group the form belongs to. However,
the problem is how to uniquely identify an answar rfheasurement) set. E.g. master data is
not time dependent. Therefore, the parameter sadr@nd the form id are sufficient for
identifying an answer set within a form group thahtains non time dependent data. Other
data is time dependent, e.g. questionnaires whiehaaswered multiple times during a
therapy. These answer sets require additionaltyna field to uniquely identify an answer
set. Furthermore, it might be necessary to spdaither key values for identifying an answer
set uniquely — e.g. a parameter source flag toestdnether the questionnaire has been
answered by the patient, his father, his mothehi®therapist. And it might be useful to be
able to specify further non — key values- e.g.dategorizing the answer sets. An example
would be the qualitative time, which categorizesheanswer into different qualitative times,
e.g. pre for previous to the therapy, post for @ast to the therapy etc.



The number of form groups and the detailed spetibos of each form group are set up
during a configuration process. This ensures thatgeneric editor can be used in different
fields of operation.

2.1.2.2 Form or Questionnaire

A form consists of a set of questions, which beltoggether. Each form is uniquely identified
within a form group by its form identifier.
Furthermore, a description of the form can be S$geki

2.1.2.3 Parameter, Question

A parameter is a criterion, which the user wantgtiserve. It is identified within a form by its
parameter-id, also called question-id.
Besides the parameter-id, there is a number of gthectural information necessary:

» Parameter text: the formulation of the question

» Data type of the answers

e Minimum value: optionally

e Maximum value: optionally

* Mean value: optionally

2.1.2.4  Allowed Values

In addition to specifying a minimum or a maximunue the user can also restrict the data
range of a question by specifying a list of allowmemlues. Each allowed value has the
following fields:
e 1d: The actually allowed value. It is unique witleach parameter (question) and a key
field.
» Description: optionally a description for each \aalu

2.1.3 Measurement Data

During the life time of the application, the mosimumon task is to collect values to the
parameters set up in the design phase. The vatliested are the measurement data of the
program. These data are also called “measureméait idgHerzog 2004, p.16]. Considering
the special case of patient data as described erzfidg 2004, p.16], it is necessary to
distinguish time oriented data (which is recordedjfiently) and static data:

“The operative data consist of answers of the gumsaires and information about the
patients. The information about the patients areenstatic and don't change every period.
The answers of the questionnaires will be recordeduently. The frequency of the data
recording depends on the demands of the resedrfiHerzog 2004, p.16]

Time oriented data are collected multiple timesdach patient, whilst static data is usually
collected only once. For the editor this means thahust capable of either keeping the
information when the record was recorded as a kg br omitting the date information. So

it is necessary to divide measurement data inferéift groups which are called form groups.
Further information on form groups can be foundention .2.1.2.1.

Furthermore, one has to distinguish between meamuneset information and collection of
measurement details.

10



2.13.1 Answer Set Information

Similar to the form definition, some information needed to identify a set of measurement
values which belong together and possibly categavizdescribe them. During this work, |
call these information head fields. There are sbes fields which are necessary to uniquely
identify an answer set record. These are key fimdte answer set record. The number and
kind of head fields which are necessary, dependhenform group. It is also possible to
introduce additional key fields. Optionally, it shd be possible to somehow describe or
categorize each answer set. For this purpose tbe afsthe application can introduce
additional non-key head fields for a form group.
In the case of static data (e.g. master data atian), one needs the following key fields

* “Parameter Source Id” which specifies the paramsterce (e.g. the patient’s id).

This is actually a reference.
* “Form Id” which specifies the form used. This, t®actually a reference to the form
definition

In order to be able to collect time oriented d#ta,following field is necessary

» “date of recording”
Under some circumstances it is necessary to keeg of additional key fields. E.g. for our
study about anorectic girls, each questionnaire lmareither answered by a therapist, the
mother, the father or the patient. So, one musthbe to set up an additional key field called
“Parameter Source Flag”. It additionally stores feach patient who answered the
questionnaire (child, mother, father etc).

In order to be able to somehow categorize or desanch record, the program should be
capable of defining further additional head fieldkich do not belong to the key of the

record. In the case of our studies about anorgtis, this can be for example a qualitative
timestamp, which categorizes each measurementrdate

* pre previous to the therapy

e Kkatl first measurement during the therapy

e Kkat?2 second measurement during the therapy
e kat3 third measurement during the therapy

e kat4 fourth measurement during the therapy
* post after the therapy

Such a categorization of data is convenient, toghe able to better compare recorded data of
different parameter sources or of different forfsst of all, the measurement dates need not
be the same although they would belong to the sgmaditative time category. Vise versa
there can be measurements originated by differaranpeter sources which took place at the
same date, but do not belong to the same categayya patient who has already finished the
therapy and a patient who has not yet started lieeapy answered one and the same
questionnaire at the same date.

2.1.3.2 Answer Details

The answer details are the concrete measured vafyesrameters. It has one key which is
the “parameter-id”, also called question-id, whisha reference to the parameter definition
and a non-key field keeping the recorded valuechvis the concrete measured value.

11



Il. Design and Implementation

3 Structural Data

The current version of the program stores the siratdata of the forms in single XML files.
The name and the location of the files are to kecifipd in the application’s profile. The
details of the file format used for storing thenfids structural information can be found in the
appendix. The following details are needed and l@anatural hierarchical structure, which is
nearly directly mapped into the tags and attributésthe XML file. Details about the
hierarchical structure can be found in the EERhefdata source (see section 5.1). The format
is the nearly the same which was already used biMis (see [Herzog 2004]). However, it
has been enhanced by an additional field to be @blkeep a description of the form in
addition to its form-id. Following the necessarfommnation is listed.
e Form-id: must be unique
* Form description
* The questions:
o The question-id
o Optionally, the question-text
o The data type of the answers: allowed values ateger, float and string. The
default value is integer.
o Optionally, the allowed minimum value
o Optionally, the allowed mean value: according teeftdg 2004] this is a
normal value. In future releases it might be usedlefault value during the
recording of values. In the current version, ibidy specifiable, but not used
anywhere else in the program.
Optionally, the allowed maximum value
o Optionally, a display-as information field: thielid is new and specifies how
the answer field should be displayed during thendiog data of this form.
Allowed values are: “radiobuttons”, “combobox” dektfield”.
o Optionally, a list of allowed values:
» The value: It must be unique for each question.
= Optionally, a description of the value

(@)

Structural data can be edited during a design psyoghich can be started at any time —
unless it is blocked by another open window (d.glready a recording of measurement data
takes place for the same form group). Followingpaat of an XML file keeping structural
information is listed:

<parameter_group count="1" description="" id="ASW">
<parameter data_type="integer" display_as=""id="1" max_value="4"
mean_value="" min_value="1" name="Wenn sich Widerst ande auftun, finde ich
Mittel und Wege, mich durchzusetzen">
<allowed_values>
<allowed value="1"/>
<allowed value="2"/>
<allowed value="3"/>
</allowed_values>
</parameter>
</parameter_group>
Code 3-1 Example of Parameter Definition

In the example of Code 3-1 a parameter group widhgquestion (count="1") is identified. Its
id is “ASW”, the description is empty. The questialtlows only integer answers within the
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range 1 to 4 (min_value and max_value). Its nowadlie is undefined. The question name,
which will be displayed during the recording of reesement data, is: “Wenn sich
Widerstande auftun, finde ich Mittel und Wege, midbrchzusetzten”. Furthermore, it
defines a list of allowed values which are 1, 2aryj 4.

4 Measurement Data

Currently, there are two options for storing measwent data. The first one is to use a single
AnswerFile — one for each of the form groups. Ttieepis to use a directory structure, which
iIs common to the one used in former tools. Detailthe format of the Answer file can be
found in the appendix 1IV.2.4. It merely wraps amottag around the answer sets.

The directory method uses a single answer fileelmh of the answer sets. It is created in a
subdirectory of the answer directory, which is sjpeat in the profile. The subdirectories
name is the replier-id (normalized to not contdiaracters invalid for the operating system or
leading to a malformed URL). The file name is tlomaatenated the replier-id, the form-id,
and the date in format DDMMYYYY. Of course, agalretreplier-id and the form-id must
not contain any characters invalid for the opegasgstem and need normalization. Should
some values lead to duplicate filenames, the prodrees to append an underscore followed
by a number.

Each answer set has a hierarchical structure:
e The form-id of the form to which the questions lmgjo
* The parameter source id
* Depending on the form group: a date
* Depending on the form group: additional head values
e The answers to the questions:
o The question-id
o The value

Both file formats reflect this hierarchical struetuBecause the first solution stores the data in
a single file, the advantages of it are, that themo need to check for characters in form-ids
or replier-ids which lead to for a specific opemgtisystem invalid file or directory name or
malformed URL and that it is easy to save a baaagy of a single file. The file name used
is set up during the configuration process (inisacB.2), so the user is responsible of
choosing a valid filename. The disadvantage is tiatfile can get huge in a short time and
might exceed the maximum allowed file size of arrafing system. Furthermore, it is more
difficult to include or exclude answers from beiogded by the editor. On the contrary, the
directory structure solution provides an easy wayiricluding or excluding answers — they
simple need to be moved somewhere else in thesydgem and won’t be read any more
during the initialization process of the progranut,Bsome values for parameter sources or
form ids might lead to invalid filenames or to dopte filenames. In order to prevent
problems regarding this issue, the generic editonmnalizes the filename, by removing all the
invalid characters for a specific operating syst&hould this lead to an empty string, the
directory for the replier is hard coded to “EMPT#hd all files of such parameter sources
will go in this subdirectory. Should this conversilzad to a duplicate filename the generic
editor tries to add an underscore followed by a Imeimif the program does not succeed after
100 tries, the user is asked to specify a unigeedme. Following is an example of a part of
an answer file:
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<linkvis_data_records parameter_group_id="TEST" par ameter_source_id="0"
day="21" month="11" year="2006">

</linkvis_data_records>
Code 4-1 Example of Measurement Data

The example in Code 4-1 shows a single answer ® fibrm with id “Test”
(parameter_group_id). It was answered by the paemseurce with the id “0” on 21of
November 2006 (day, month, year). The answer tetqpure“1” was “5” and the answer to
question “2” was “6”. There is no need to storethar information on the parameter
definition in the answer file, because the paramegmup _id and the id (of the parameter)
refer uniquely to the parameter definition andsitiear from the location of the answer file,
which form group the answered form belongs to. Tuation (subdirectory) of each form
group’s answer files, when using the answer dirgcttorage method for this form group, has
been set up during the configuration process. Be#diout the configuration process can be
found in section 8.2.

5 Data Source
The above concepts lead to a couple of tables. tedodd can have simple records, or records,
which are references to other tables. The followaides are necessary.

e Form group table

* Form table: keeps information about the availabtenk

* Question table: keeps the question detail inforomati

» Allowed values table: keeps the values, which dosvad for the questions

» Parameter source table: keeps the available pagasmirces

* Measurement table: keeps the available measurements
Depending on the form group, the kind and numbdhefanswer set information varies. The
goal is that the record data process does nottedatbw about its form group.

5.1 EER of the Data Source

Following, an entity relationship model (see Figld) is used to provide a high-level
description of the conceptual data model. Obviqus$lg analyses of the needed data sources
lead to nearly the same EER, which can be fourjdénzog 2004 p. 44].
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Figure 5-1 EER of the Data Source. The available dais grouped into different entities.

The entities themselves are similar to those desdrin [Herzog 2004]. Actually there is no
change for the structural data, besides there eamuitiple form entities, because forms are
now a sub entity of form group.

5.1.1 The Form Group

The form group collects forms. Form is a synonymp@arameter group as defined in [Herzog
2004]. Table 5-1 lists properties of the form graunpity.

Entity form_group
Field Key Data Type Description
id Primary String Identifier of the form group

Table 5-1 Form Group Entity. The form group entity keeps track of the form groups.

5.1.2 The Form or Parameter Group

Again as in [Herzog 2004 p.47]: “The parameter groallects one or more parameters. The
parameter group is a synonym of the questionnaick the parameter is a synonym of a
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question.” This entity stays nearly the same andHerzog 2004], however an additional
form group identifier is needed:

Entity parameter_group
Field Key Data Type Description
form group | Primary String Identifier of the formagip
id Primary String Identifier of the parameter group
description String A description of the paramegeup.

Table 5-2 Parameter Group Entity. The parameter graip entity keeps track of the forms.

Again, the id is often referred to as parameteugriml (or form-id). This entity was enhanced
by a description for each form. Table 5-2 lists pineperties of the parameter group entity.

5.1.3 Parameter
Table 5-3 lists the properties of the parametdtyent

Entity parameter
Field Key Data Type Description
id Primary String Identifier of the parameter
group_id Primary String Identifier of the paramejesup
form group| Primary String Identifier of the formagip
display_as String The way how data entry should be
possible, when recording
measurement values
data_type String Data type of the parameter
min Depends on the datallowed minimum
type, therefore, stored as
String
max Depends on the datéllowed maximum
type, therefore, stored as
String
mean Depends on the datahe normal value
type, therefore, stored as
String

Table 5-3 Parameter Entity. The parameter entity keps track of the properties of a single parameter.

There is a difference to [Herzog 2004], which Isattthe min, max and mean values are
stored as strings instead of as decimals. Thisstessary to be able to define minimum,
mean, and maximum values for other data typesnhanbers, too. Everything else stayed the
same than in [Herzog 2004], besides, that Herzagenai out the mean value in his table.

5.1.4 Allowed Value

This entity keeps track of the values allowed fquagticular parameter. The allowed values
need not be specified. If there are not any allowaldes defined and no min and no max
value defined (see section 5.1.3 about parametar) all parameters of the specified data
type are allowed.

The properties of this entity stay the same thdiHarzog 2004], besides, the data type of the
value, and an additional field, which can be usedttre a text description of the meaning of
a parameter value (e.g. 1 = easy, 2 = medium, Bfisult for a question like: “Do you think,

it easy to read?”) Table 5-4 lists the propertiethe properties of the allowed_value entity.
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Entity allowed value
Field Key Data Type Description
form group | Primary| String Identifier of the formogip
group_id Primary | String Identifier of the paramegjesup
param_id Primary| String Identifier of the parameter
value Depends on the data typ@ne of the allowed values
therefore, stored as String

description String A description of the value

Table 5-4 Allowed Values Entity. The allowed valuentity keeps track of the allowed values

5.1.5 Additional Field

This entity defines the additional fields, whicke areeded for a particular form group. The

fields defined in this entity enhance the numben@fessary (key and non-key) fields of the
measurement entity. It is comparable to a paranukinition (see section 5.1.3), but on the

contrary to a parameter definition, it defines #nlaute to a measurement set rather than to
single measurement value. Therefore, it defines shme attributes than a parameter
definition. The properties of the additional fiedtity are listed in Table 5-5:

Entity additional_field
Field Key Data Type Description
id Primary String Identifier of the additional ftel
form group| Primary String Identifier of the formagip
field name String A description of the field
is_key Boolean Whether, it is a key field |to
measurement sets of this form group
data_type String Data type of the parameter
display_as String The way how data entry should be
possible, when recording
measurement values
Min Depends on data typeAllowed minimum
therefore, stored as
String
Max Depends on data typeAllowed maximum
therefore, stored as
String
Mean Depends on data typelhe normal value
therefore, stored as
String

Table 5-5 Additional Field Entity. Additional field s are used during the loading process to keep traak
additional head fields. These are only used to sep the answer set table

5.1.6 Allowed for Additional Fields

Defines allowed values, if any restrictions of ttega range are needed for an additional field.
It has the same function than the allowed valuédye(dee 5.1.4). Its properties can be found
in Table 5-6

Entity allowed for additional
Field Key Data Type Description
form group Primary String Identifier of the form group
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additional_field| Primary| String Identifier of the parameter

Value Depends on data typedne of the allowed values
therefore, stored as String

Description String A description of the value

Table 5-6 Allowed for Additional Entity. This entity keeps the values allowed for each additional fiel

5.1.7 Parameter Source

Unlike in [Herzog 2004], the entity parameter s@uoaly keeps track of the parameter source
ids. If there is further key information necesstolythe measurement entity than the further
key fields have to be defined in the profile (seetion 8.2). The properties of this entity are
listed in Table 5-7:

Entity parameter source
Field Key Data Type Description
id Primary String Identifier of the parameter s@urc

Table 5-7 Parameter Source Entity. The parameter soce entity keeps a list of available parameter
sources

Nevertheless, the parameter sources are storedasgpao avoid insert, update or delete
anomalies. An insert anomaly would be the needetgplat least one pseudo measurement in
order to create a new parameter source. A delaeimaly would occur, if all measurement
data for a parameter source table would be del#tad,also the parameter source id would be
lost. An update anomaly could occur, if there ise@d to update a single attribute which is
dependent on the parameter source id multiple tilnesause it is stored with a number of
records. The update anomaly can still occur, bily drthe user designs the questionnaires
badly. So the user is responsible for designingjtiestionnaires carefully.

5.1.8 Measurement

The measurement entity keeps hierarchical infownatit keeps all records which are
available for each person and each form and aksdétailed values of all the other necessary
parameters. Depending on the additional fieldsnight have one or more additional (key)
fields (see section 5.1.5). In the case of our ytubout anorectic girls the
parameter_source_flag is such an additional keld.fi&# does no longer belong to the
parameter source entity, but instead became abuérof the measurement. Furthermore,
non time dependent parameters (e.g. the masterdret@ patient) do not require a date key
field. The detailed definition of the measurememtitg for a given form group is, therefore,
unknown until the profile (see section 8.2) is red@dble 5-8 show the general outline of
measurement entity:

Entity Measurement
Field Key Data Type Description
form group Primary| String Identifier of the formogip
group_id Primary| String Identifier of the paramejesup
param_id Primary| String Identifier of the parameter
source_id Primary| String Identifier of the parameteurce
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Entity Measurement

Field Key Data Type Description

additional_key 1 Primaryl Depends on the data
type definition of the
additional field in
the additional key
entity, therefore
stored as String

additional_key n Primaryl Depends on the data
type definition of the
additional field in
the additional key
entity, therefore
stored as String

additional_nonkey 1 Depends on the data
type definition of the
additional field in
the additional key
entity, therefore
stored as String

additional_nonkey 1 Depends on the data
type definition of the
additional field in
the additional key

entity, therefore

stored as String
date Date The date of the measurement
description String A description of the value

Table 5-8 Measurement Entity. The measurement entjitkeeps the actual measurement values and refers
to the structural data as well as to the parametesource.

6 Required Functionality
Three main functionalities are needed, which aee dbsign of forms, the maintenance of
parameter sources, and the recording of valuesitidddlly, the program comes with some
extra functionality for exporting and importing dadnd displays some descriptive statistical
data.

6.1 Design of Forms

The user is provided with options to:

* Create a new form: The user can either create afolwfrom scratch or copy from
an existing form. Copying from an existing form Méllso copy all its questions,
including their allowed values.

* Open an existing form

» Edit the form and question definitions. This inasgdalso the creation and deletion of
questions.
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» Save aform

e Print a form

* Preview the recording mode using the form he culyetesigns.

* Delete a form
All these functions require that a list of avaikalbbrms is dynamically created by reading the
form definition from the data source. A design &audf is that the form definitions are read
from the data source only at program start up amdkeapt in an internal data structure
afterwards. This has the advantage that the timeadding read from the physical storage is
done only once. So, the performance is improved.

6.2 Maintenance of Parameter Sources

This only requires maintaining the parameter soudse because all other information to
parameter sources is to be handled conceptuallysdnge than answers to questionnaires.
E.g., the name of the patient would be a paranvdtérh is answered by and recorded for this
patient. So, the user can set up a form group kegepil static data (or master data) of a
patient and a form which contains the patient’s @as one of the questions. The answers to
forms of this form group do not require a datedfiielhich is part of the key, because it stores
static data.

6.3 Recording Parameter Sets and Parameters

The program enables the user to add, check andedaleswer values. The answers to
parameters form an n:m relation between the paemsturces and the parameter.
Additionally, the interest is rather on answersat@pecific form than to single questions.
Therefore, it, again, makes sense to use the formgraup the questions to be answered
together. The record data window reflects this refation.

6.4 Quick Recording of Head Values without Opening an Record

Sometimes it is useful to be able to quickly specibn — key head values for each record.
Therefore, the user is provided with this functidgaby displaying a list of all records
without their details. The user can than key intladl non — key head values which are not
explicitly read-only in this list, without explidyt selecting and opening the record for editing.
This is a useful facility, so it has been impleneehin a general way in order to be able to use
it for each kind of hierarchical data. Therefotee same functionality can be used during the
recording of data as well as during the desigroaht. An example of the use of this facility
can be found in 111.9.4.5.2.

6.5 Extras
Extras provides import and export facilities. Tlengric editor is able to import two different
CSV formats and to export to the following file fioats:

* The Conflation file format (see IV.2.1)

e CSV format multiple rows (see 1V.2.2)

* The AnswerFile format: this has been implementedcianvenience to be able to

migrate from an AnswerDir setup to an AnswerFileipe(see 1V.2.4)

Furthermore, it is possible to export to a datanfar specified in the profile and start the
program specified in the profile thereafter. Theattire was required to ease the data
analyzing for the clinical personal, which is davi¢éh Gravi++.

6.6 Descriptive Statistical Data

Some basic descriptive statistical data is caledland displayed at program start up. These
include the number of available parameter soutbesnumber of available form groups, the
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number of forms of each group, the number of answéreach group and the last changes of
each of them. The parameter source maintenancedaptays the number of available
answer for each parameter source. Similarly, th&gdeof forms, displays the number of
answers available for a form. A screen shot ofstaet window can be found in 111.9.3.

7 Design Tradeoffs

7.1 Database vs. XML file format
There is a trade-off between using XML files, fiée formats or databases as data sources.

Database Management Systems’A DBMS is a complex set of software programs that
control the organization, storage and retrievatiata in a database” [WWW-2]. They have
the following advantages/disadvantages, thoughatloDBMS must have all the features
listed below.
Advantages:

» Concurrency - DBMS provide various tools and techniques to aati concurrency,
e.g. transaction management and locking.

* Backup and Replication DBMS usually provide backup and replication tools

* Rule Enforcement Most DBMS provide facilities to set up rules, whimust be
fulfilled by the attributes or records stored.

e Security: One can easily define access rights.

« Computation: Some common computations requested on attrilsutels as counting,
summing, averaging, sorting, grouping, cross-referey are provided by the DBMS,
therefore, a computer application which uses a DBM&s not need to implement
these from scratch.

» Change and Access Logging.ogging services keep a record of access ocotegen
and changes.

« Automated optimization: If there are frequently occurring usage patt@mnsequests,
some DBMS can adjust themselves to improve thedspédhose interactions. In
some cases the DBMS will merely provide tools tanitey performance, allowing a
human expert to make the necessary adjustments tgewing the statistics
collected.

* Meta-data Repository. Meta-data e.g. descriptions of attributes orgule

* Modeling Tool: A DBMS can also act as a modeling tool.

Disadvantages:
» Installation: A database management must be set up at theitgser s
» Configuration: The database management system requires a coogoiéguration
* Maintenance: An expert is needed at the user site to mainterDiBMS
» Data Inclusion/Exclusion: There is no easy way to include/exclude dat®irectory
Storage manager for Answers (see section 8.4.1.3.)

A set of XML Files:
These have the following advantages:
* They are readable and editable by a simple Editor
» [Existing data are available in XML file format
» Data Inclusion/Exclusion: is depending on the omzmtion of the XML files
relatively easy
» Still they provide a hierarchical structure.
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* Robustness (compared to simple text files): In XBHch datum is marked up with
what it means. Therefore, it is robust againstpflyg around information. (see also
[Harold 2002])

» Extensibility: One can easily provide additiondoimmation by simple adding an extra
element. (see also [Harold 2002])

» Ease-of-Use: There are already a couple of XML graravailable. The parser shields
from a lot of details, which are irrelevant for application (see also [Harold 2002]),
e.g.:

0o Encoding
0 Line separation character(s)
o The way how reserved characters are escaped
o Byte order of the underlying system
* No installation needed, if the default API of JAV&used.
e Allows document validation by parser.

Disadvantages:
* Poor performance compared to DBMS
» All DBMS tools and mechanisms are missing. So thesees are to be programmed
in the application, if needed.

A set of flat file formats, e.g. of CSV format:

Advantage:
e They are readable and editable by a simple Editor

Disadvantages:
* They don’t provide any hierarchical structure
* They are not as robust, extensible and easy tthaseXML files.

Former works led to existing data sources, whighiarXML format. A main focus of this
work is to be able to work with the existing dataises. Therefore, the current version of the
generic editor uses a set of XML files, which aesatibed in more detail in chapter 1V.2. In
order to be able to easily enhance the applicatioa,objects providing data accesses have
been bundled and encapsulated. For implementaéitailslsee section 8.4.1.

However, the use of XML files means that there hvée some compromises regarding
concurrency.

7.2 Single User vs. Multiple User

The current version of the program is a single-ygsegram, which means that only one user
can work with the program at a time. In order teectiie program implementation, it has been
dispensed with multi-user tasks, because the duamplication has to deal with XML files.
Further releases, might work with a database manage system, which makes it much
easier to deal with concurrency. Because the dstabveanagement system already provides
mechanism for dealing with concurrency, there isneed to implement such mechanisms
from scratch in the application. So, multiple usepport is a future issue and not within the
scope of this thesis.

7.3 Mutual Exclusiveness for Design and Record Data  tasks

In order to prevent data inconsistencies and tadatlee need of locking on a record basis,
some tasks may not be started at the same time=xaonple the design process for a certain
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form group must not be run at the same time aseit@rding of data for the same form group.
The ensure this they have been made mutual exellsivan easy locking mechanism. The
instance of the TDataAdmin class takes care almauliocks. Table 7-1 completely lists which
tasks exclude which other task:

Parameter . Recording of
Design for form
Excludes Source measurements| Export/Import
: group k
Maintenance for form group k
Parameter
Source Yes No Yes Yes
Maintenance
Design for.form No = K = K Yes
group i
Recording of
measurements Yes =k i=k Yes
for form group i
Export/Import Yes Yes Yes Yes

Table 7-1 Mutual Exclusiveness. We list which tasksxclude each other.

The maintenance of parameter sources can be rtineatame time as any form design,
because they do not interfere. The parameter samaatenance as well as any design
process prohibits a recording of data for the séomma group. Of course, the user is allowed
to open more design windows for different form grewand he is allowed to record data for
one form group while designing forms for anothanfayroup. Before any of the windows is
opened the program ensures, that it is not lockeanly other window. If it can be opened, it
locks the data according to the scheme of Tableaiddlthereafter the window is displayed.
When closed, the data are released again. Of cdhese must not be more than one instance
of those classes which implement one of the taskstioned above. So they are Singletons in
this sense. Detailed information about the Singletesign pattern can be found in [Gamma
1995 pp.127].

7.4 User Management

The current version of the generic editor is alsinger version. It has been dispensed with
user management tasks, because the tool’'s mathdfedperation is during a special clinical
study. During this study only one or two users goeng to enter the data and design forms
etc. Those users are well trained in both the remamce tasks and the recording of
measurement data. Therefore, it was not necessamnglement a user handling in this
version of the program. Further releases might wekd to deal with user management,
because it could be possible, that the “parameterces” key in their answers themselves
instead of filling in a paper-questionnaire, whithas to be inputted by somebody else. Of
course it would not be desirable that the paramsterces are also allowed to change
structural data or maintain parameter sourcesak & other than their own answers. This is
a future issue and not the scope of this thesis.

7.5 Programming Language and Tools Used

The generic editor was developed in Java, reledseltluses one of the provided standard
XML APIs and the parser which comes with Java Afdong other advantages of Java, Java
was chosen, because it is an object-oriented, lewgd- programming language which
includes xml support and is platform independentiier information on advantages of Java
compared to other programming languages can bedfounWww-22], [WWW-23], and
[WWW-24]. One of the advantages of Java is alst itha free and that there are free tools

23



and utilities available. E.g. Eclipse UML Free ($88NVW-25]) is an integrated development
environment, which was used during the developnpeatess and for creating the UML
diagrams in this thesis. The Toad Data Modeler [¥8&/W-26]), a free database modeler,
was used for creating the EER diagram.

There are a couple of Java XML APIs and parserladai, the following section analyzes
some of them and explains the decision made.

7.5.1 Consideration for Choosing an XML parser

Choosing a parser library requires looking at maspects. Parsers differ in how many
features they implement, their costs, the APIs thgylement, how correct and how fast they
work. [Harold 2002] divides parsers into three gatees:”
* Fully validating parsers
» Parsers that do not validate, but do read the maitddTD subset and external DTD
parameter entity references in order to supplytyengiplacement and assign attribute
types
» Parsers that read only the internal DTD subsetdanabot validate.” [Harold 2002]

There is a variety of parsers available, but thec&e parser is bundled with the JDK 1.5
distribution. It supports both DOM and SAX. Becalitses of advantage to be able to work
with standard parsers and APIs (see section 7.8&;es was the parser of choice for the
generic editor. Furthermore, Xerces is a validapagser with a very good conformance to
XML 1.0. [Harold 2002]. The Definition of XML 1.0an be found at [WWW-4].

7.5.2 Consideration for Choosing an APl for XML pro  cessing

According to [Harold 2002] one of the most impottalecisions at the start of an XML
project is choosing an application programming riaiee (API). [Harold 2002] states that
while it is possible to swap in an alternativea pecific parser causes troubles, often without
recompilation the code, changes to the APl may wellve redesigning and rebuilding the
entire application from scratch. There is a varietyAPIs for processing XML documents
available. According to [Harold 2002] “there areotwnajor standard APIs for processing
XML documents with Java — the simple API for XMLA%) and the Document Object
Model (DOM) ... In addition there are a host of other, somewhasighcratic APIs including
JDOM, domd4j, ElectricXML, and XMLPULL. Finally, eacspecific parser generally has a
native API that it exposes below the level of ttendard API. ... However, picking such an
API for XML limits your choice of parser, and indeenay even tie you to one particular
version of the parser, since parser vendors temhdonworry a great deal about maintaining
naive compatibility between releases.” [Harold 2002

Following, we will only consider SAX and DOM, as ¥R bundles them and some factory
classes and the TrAX XSLT API together. Furthermd@XP is a standard part of Java 1.4
and later and there is a big advantage in usingdata packages: There is no need to install
any further software in addition to the JAVA runéranvironment at the user’s site.

* SAX: SAX is short for Simple API for XML. It is eve-driven. “The SAX classes and
interfaces model the parser, the stream from wtiiefdocument is read, and the client
application receiving data from the parser. Howgemerclass models the XML
document itself. Instead the parser feeds contettet client application through a
callback interface ... This makes SAX very fast ardyymemory efficient (since it
doesn’t need to store the entire document in mepidiyarold 2002].

The drawback is that it is event-driven and thdbes not read the whole document at
once.

« DOM: DOM is short for Document Object Model. UnliAX it can be used to read
and write documents. It represents each XML docurasa Document object and the
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Document object’'s methods allow searching and upglathe XML document.
Therefore, DOM is much more convenient than SAX nvrendom access to widely
separated parts of the original document is requiféne drawback is that it is quite
memory intensive compared to SAX and “not nearlywad| suited to streaming
applications.” [Harold 2002]
The application uses Dom for reading the XML docaotaento an internal structure, because
DOM reads the entire document at once and becausasy to extract the required
information and because an event-driven API likeXS&as not convenient. SAX did not
prove to be an option, because it does not readvhizde XML file at once. It rather reads
from top to bottom and signals the host programnekier it detects something of interest. So
the host program would need to keep a stack ofnédresting occurrences and build an
internal data structure out of these afterwardss ihobviously more complicated than using
DOM, which reads all tags, values, and attributés ia tree like structure, which can be
investigated by the host program much easier.
However, the current version of the generic editwes not use DOM for writing XML files.
It proved to be faster to use standard 10 mechanitomwrite the XML files rather than
building a DOM tree and serializing it to disk bging DOM functions. In particular
serializing the DOM structure to disk caused protdewith large amounts of data when
writing the Conflation file format. The drawback thiis approach is that the program has to
take care of writing well-formed and correctly eded XML files rather than leaving this to
DOM.

7.5.3 Document Validation

The current release does not perform any documaindation. Of course it makes some
assumptions about the content of the XML files, thise are currently not checked through
an XML specific validation. Most of the current pars support a validation against DTD
only, if any. Xerces also supports a validationiagfaSchema. Nevertheless, the current
release does neither use DTD nor Schema validation.

7.5.4 The User Interface

The user interface classes make extensive use tlGWlasses. According to [Loy 2002 p.
1], it is part of a larger family of Java produktsown as the Java Foundation Classes (JFC).
[Loy 2002 p.2] defines JFC as follows: "The FC (Rdation Classes) is a suite of libraries
designed to assist programmers in creating enserpapplications with Java.” The JFC
consists of:

* AWT = Abstract Windows Toolkit

» Accessibility: support for users which have troubiéh traditional user interfaces

« 2DAPI

» Drag and Drop

e Swing
Swing is not a replacement for AWT. It is actudbyilt on top of the core AWT libraries.
However, AWT provided only a minimum amount of ftinoality necessary to create a
windowing application. Furthermore, in the contr&myAWT components, which are heavy-
weight components, SWING components are light-weigbmponents. While AWT
components rely on native widgets, SWING componargsnritten entirely in Java and have
a consistent Look and Feel across platforms. Fatigywe list the most important Swing
features:

* Pluggable Look-and-Feels: The look and feel caohamged during runtime.

» Lightweight Components: These are not dependentnative peers to render

themselves.
* Alot of additional components and features.
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Further details on Swing can be found in [Loy 2002]

Most of the generic editor’s user interface classesJTables and some TableLayout, to place
the components. Details about TableLayout can bedat [WWW-11]. During the program
development | used the hints on JTables which eafobnd at [WWW-12] to [WWW-18].
Regarding AWT’s layout manager | used [Zukowski 7]9%8s my main source of information.

8 Packages Structure and Class Implementations

The base package name of the generic editor'sedassat.ac.tuwien.e9025248.genedit. This
package name follows the java naming conventiostdtts with the reversely read name of
the university’s domain, followed by my user idlléwed by the project name.

The classes were divided into some sub packageshwéflect their use. This resulted in the

following package structure, listed in Table 8-1:

Package Name Package Description
at.ac.tuwien.e9025248.genedit Keeps the main class
at.ac.tuwien.e9025248.genedit.configuration Kedlpsoafiguration details
at.ac.tuwien.e9025248.genedit.dataAdmin Keeps &t ddministration issues of the

internal data structure

at.ac.tuwien.e9025248.genedit.dataAdmin.valAepackage for keeping and converting from
internal  representation to displayed
graphical user interface elements.

at.ac.tuwien.e9025248.genedit.genEditEvents Defimas classes for progressing data
change events

at.ac.tuwien.e9025248.genedit.io All physical sjeressues

at.ac.tuwien.e9025248.genedit.ui Windows and Uhelas

at.ac.tuwien.e9025248.genedit.util Keeps a smalicivith some useful static
methods.

Table 8-1 Package Structure. We split the classe#td different packages.

The packages were carefully designed in a modudgy, ' make extensions or modification
easy and to keep local changes local without theel i changing anything globally. We

emphasized data encapsulation and modular desigureR8-1 shows the overall packages in
an UML diagram.
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1 ]

at.ac.tuwien.e9025248.genedit.util at.ac.tuwien.e9025248.genedit.ui

| «access» — «import»

«access»

) )
|
| I |

—

at.ac.tuwien.e9025248.genedit

| |
| | access
| | _«acceess» _l
J | |
| Ai N%

at.ac.tuwien.e9025248.genedit.configuration
at.ac.tuwien.e9025248.genedit.dataAdmin

«access» .
«import»

Figure 8-1 Package Structure. The packages dependdaccess each other.

The Generic Editor class (see chapter 8.1), whmagblements the main method, is the only
class, which resides in at.ac.tuwien.e9025248.gened

8.1 GenericEditor class

The GenericEditor class implements the main metAdds method is called at program
startup. The program start up performs the foll@ntasks.

1. The profile is read for configuring the generictedi

2. The language specific translations are read.

If there is an error in steps (1) or (2), an em@ssage will be displayed and the
application will be closed again.

3. The parameter sources are loaded.

4. The forms of each form group are loaded.

5. The answers for each group of forms are loaddtielie are parameter-sources not yet
defined through step 3, they will be automaticaligated during the loading process
of the answers.

6. The main menu is displayed.

Upon a successful program startup all the necessatiy is loaded into the internal data

structures, which are implemented by the Table@&sas and the RecordData class. Figure
8-2 shows the UML diagram of the GenericEditor glas
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GenericEditor

+ main(in args: String[])
-_loadConfigFile(in filename: String): String

«access»

util::utils €ACCESSY

configuration::Configinfo

. dataAdmin::TDataAdmin
«import»

«access»

«import»

«access»

ui::-TMainMenu

Figure 8-2 UML of the GenericEditor class. We depicthe dependencies of the GenericEditor class.

8.2 Configuration and Profile

The configuration tasks are performed by the ckssethe configuration package. In this
package there are three classes. While the cl&sgestFileFormat and UlConstants merely
define some user interface layout and export lenfat standards in static variables, it is the
task of the Configinfo class to read the profiled @ahe language file and to provide the
application with this information. After the contication process the details listed in Table
8-2 can be accessed by the rest of the prograntdsssing Configinfo’s static methods or

variables.

Name of the variable or method

Description

ERRORLOG

The filename of the error log file

HISTORY

The filename of the history file

ResourceFile

The path to the file containing theglege
specific translations of menu entries, er
messages etc.

ror

title

Title of the Application

numFormFiles

The number of form groups (equal te
number of form definition files)

th

FormFiles

A String array which keeps the path te
form information

h

—+

Formlds

A String array keeping the Name of the F
group, e.g. "Questionnaire"

DIrm

SingleForm

A Boolean Array which keeps track
whether a form group is for not-tim
dependent data (single) or for time depenc
data.

of
e
lent

ShortCut

An array keeping the shortcuts for stgr
the record data task of each form group

H

n

AnswerFile

An array with the filenames, if the aessvto
a specific group of questionnaires are stg
in a single file. It is an alternative |
specifying an AnswerDir for a specific for

group

red
0
m
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Name of the variable or method

Description

AnswerDir

The subdirectory of PersDir for each form

group, if the answers to a specific group
guestionnaires are stored in subdirectorie
PersDir. It is an alternative to specifying
AnswerFile

AddOnHeadFields

An array of arrays of AddOnHeadiSglThe
class AddOnHeadField keeps track
additional fields needed for recording t
values of the parameter sets. The f
dimension is for each form group, while t
second dimension of the array is for eg
additional head field for within a form grou

PersonDir

The Directory containing the answers
specific persons. It must be specified, if
guestionnaire group uses the Answer
option.

of
s of
an

of
he
irst
he
ach
D.
of

ANy
Dir

PersonFile

The file used to keep the availableqrex;sif
it is not available, it will be created throu
reading the subdirectories of Persh
PersonFile is given precedence o
PersonDir!

gh
Dir.
ver

PersonType

The type of the replier, e.g. patient.

PersonShortCut

The shortcut to the parameter sg
maintenance

urce

ExternalName

The displayed name of an externalrprg

ExternalCmd

External program to start after exgadugh
a special menu option

ExternalFile

The file to export to before startirtige
external program

ExternalFileFormat

The file format to write for thexternal
program

lastChanged

The data of the last changes to
configuration file (=profile).

the

getLastChanged()

Returns the date of the profila 8&ing for
displaying.

loadResourceFile(String rscFile)

Loads the langudge

loadConfigFile(String FileName)

Loads the profimifiguration file)

getLanguageSpecificName(int index)

Returns a Striog a language specifi

(@)

translation.

Table 8-2 Configinfo Methods. We list the methodsfahe Configinfo class

Nearly all other classes make use of the ConfigénfeetLanguageSpecificName() method.
Some other variables are only used during the progrinitialization. E.g. the

AdditionalHeadFields are read in and stored in fiddalHeadFields, but once the internal
data tables are set up, they are of no further sethey simple provide — together with the
SingleForm array - the information for setting ine answer set tables for each form group.
Figure 8-3 depicts the UML diagram of the clasdesafiguration package.
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ConfigInfo ExportFileFormat

+ ERRORLOG: String + ConflationFormat: String

+ HISTORY: String + CSVFormatSingleRow: String
+ ResourceFile: String + CSVFormatMultiRows: String
- LanguageSpecificName: String[] + AnswerFileFormat: String

+ title: String

+ numFormFiles: int
+ FormFiles: String[]

+ Formlds: String

+ SingleForm: boolean([] UlConstants
: .
+ ShortCut: char + borderSize: double

+ AnswerFile: String]]

+ AnswerDir: String[] + preferred: double
_%
+ addOnHeadFields: TAddOnHeadField + horizontalGap: double

+ PersonDir: String + verticalGap: double
+ PersonFile: String

+ PersonType: String

+ PersonShortCut: char

+ ExternalName: String

+ ExternalCmd: String

+ ExternalFile: String

+ ExternalFileFormat: String
- lastChanged: Date

+ fill: double

+ getlLastChanged(): String

+ loadResourceFile(in rscFile: String): String

+ loadConfigFile(in FileName: String): String
loadNodes(in profileDoc: Node): String
loadQuestionaireGroups(in groupNode: Node): String
loadGroup(in group: Node, in index: int): String

+ getLanguageSpecificName(in index: int): String

Figure 8-3 UML of the configuration package’s classs. We depict the dependencies of the configuration
classes

8.2.1 The Default Time Granularity and How to Chang e It

Besides recording non-time dependent measureméantites also possible use another than
the default time granularity for the measuremertad# a form group. The default time
granularity for measurement data is in the currelgiase the day, i.e. there can be a different
measurement for every parameter source and eveny évery day. The easiest way to
achieve this is to define a form group to keep hore dependent data and set up additional
key fields with date data types. E.g. datatype atéd:YYYY”. This colon separated string
specifies, that a field O is defined, with dataetyfate, which keeps the year. Further fields can
be defined for date field O keeping the month,dag, the hour, the minute etc. All fields with
the same identifying number are combined togethiedisplaying in the record data window,
as long as they consecutively and have the same valiskey. If iskey = “true”, a field
belongs to the key fields of measurement recordseoform group they are defined for.

8.3 Data Model

All internal data administration classes reside inthe package
at.ac.tuwien.e9025248.genedit.dataAdmin. It cossisf a couple classes for data
administration and a sub-package for convertingirtkernal string values to their graphical
user interface representations. The following obiEptiescribe the classes of the dataAdmin
package in detail.
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8.3.1 The Overall Data Administration Class — TData Admin

Regarding the internal data structures, the TDataiAdclass implements all data handling
issues. It not only keeps the required structunal measurement data, it also keeps track of
making data access mutual exclusive and it provitlesrest of the application with some
final static variables for accessing the data amatdnsistent naming. Therefore, other classes
access these variables instead of using hard-cstdeds for common terms. This leads to an
easy to maintain program, because such terms ndmzl¢hanged only in TDataAdmin, while
the rest of the classes need not be touched, & adenges should become necessary in the
future.

The TDataAdmin class is a singleton, in the sehaethere may only be one copy of the data
administration object. Details about the singlettasign pattern can be found in [Gamma
1995] pp. 127, a short definition can be foundhi@ &ppendix (see IV.1.4.). The TDataAdmin
keeps another singleton, which is the parametercedable and an array of TAData objects
(see section 8.3.2) and it provides functionalily\farious queries against the data.

Figure 8-4 UML of TDataAdmin shows the UML diagrash the TDataAdmin class. The
UML diagram shows only package internal dependenmessause of the size of the diagram.
Further to the depicted dependences, the TDataAdnulass also uses
configuration.Configinfo and io.AbstractStorageMgea
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TDataAdmin

+ INTEGER: String

+ REAL: String

+ STRING: String

+ DATE: String

+ BLOCKEXCLUSIVE: int

+ DEMANDEXCLUSIVE: int

+ BLOCK: int

+ DEMAND: int

+ ANSWERSETFORMIDCOL: int

+ ANSWERSETPARAMETERSOURCEIDCOL: int
+ FORMIDCOL: int

+ FORMDESCRIPTIONCOL: int

+ FORMNUMQUESTIONSCOL.: int

+ QUESTIONIDCOL: int

+ QUESTIONTEXTCOL: int

+ QUESTIONDATATYPECOL: int

+ QUESTIONDISPLAYCOL: int

+ QUESTIONMINCOL: int

+ QUESTIONMEANCOL. int

+ QUESTIONMAXCOL: int

+ ALLOWEDIDCOL: int

+ ALLOWEDDESCRIPTIONCOL: int

+ FormName: String

+ FormDescription: String|

+ FormDatatype: String

+ FormdisplayAs: String|

+ FormReadOnly: boolean|

+ AllowedDatatypes: String|

+ AllowedDisplays: String|

+ QUESTIONDATATYPE: String[]

+ QPARAMETERDISPLAY: String[]

+ ALLOWEDPARAMETER: String[]

+ QUESTIONFIELDNAME: String[]

+ QUESTIONFIELDESCRIPTION: String][]
+ QUESTIONFIELDREADONLY: boolean(]
+ ALLOWEDFIELDNAME: String[]

+ ALLOWEDFIELDESCRIPTION: String[]
+ ALLOWEDFIELDREADONLY: boolean([]
+ ALLOWEDDISPLAYAS: String[]

+ ANSWERLASTKEYFIELD: int

+ ANSWERNAME: String([]

+ ANSWERDESCRIPTION: String[]

+ ANSWERDATATYPE: String[]

+ ANSWERDISPLAYAS: String[]

+ ANSWERREADONLY: boolean(]

+ ANSWERIDCOL: int

+ ANSWERVALUECOL: int

- PARAMETERSOURCENAME: String[]

- instance: TDataAdmin

) ValueTemplate
|_«import,

RecordData

__«import»,

__«mport

TableData

==

| «access»

+aData | TAData

+ block_i(in iz int, in d: int, in b: int): boolean
+ block_all(in d: int, in b: int): boolean
+ release_i(in iz int, in b: int)
+ release_all(in b: int)

+_getinstance(in numFormGroups: int): TDataAdmin

getNumRepliers(): int

getNumForms(in formgrouplndex: int): int

getParameterSourceTable(): TableData

getFormTable(in formgroupindex: int): TableData

getForm(in formgroupindex: int, in Formld: String): TableData

getActualMinValuelnAnswers(in formGroupindex: int, in formld: String, in questionld: String): String
getActualMaxValuelnAnswers(in formGrouplndex: int, in formld: String, in questionld: String): String
loadForms(in formgrouplindex: int, in fname: String): String

getAllAvailAbleForms(in formGrouplndex: int): String[]

getAllAvailAbleParameterSources(): String[]

hasAnswers(in id: String): boolean

deleteAnswersOfParameterSource(in id: String)

removeFormsSetForDeletion(in formGrouplndex: int)

removeUpdFlagsForForms(in formGrouplindex: int)

deleteParameterSource(in id: String)

addParameterSource(in id: String, in loadingfromFile: boolean)

saveTable(in table: TableData, in desk: Container): String

getAnswerTable(in formGroupindex: int): TableData

loadPersons(in PersDir: String, in PersFile: String): String

isAnswerValid(in formGrouplndex: int, in Formld: String, in answer: String[]): String
isAnswerSetValid(in formGroupindex: int, in answerset: String[]): String
isParameterSourceAvailable(in replierid: String): boolean

getParameterSourceTemplate(): ValueTemplate

getFieldParams(in formGrouplindex: int): String[]

PersonsToString(): String

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+ loadAnswers(in formGrouplindex: int): String
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8.3.1.1  Ensuring Mutual Exclusiveness

In order to ensure mutual exclusiveness of somkstésee also mutual exclusiveness in
chapter 7.3) the TDataAdmin class keeps track athvform group is currently in use by the
private integer array named block. Four methodeseided to block or release the data (see
Table 8-3):

Method Description

block i() Blocks form group i
block_all() Blocks all form groups
release_i() Releases form group i
release_all() Releases all form groups

Table 8-3 Mutual Exclusiveness. We list the methodmsnsuring mutual exclusiveness

All these method provide synchronized access to hleck array. Furthermore, the
TDataAdmin class defines four final static integinsblocking or demanding the data. Each
of the methods mentioned in Table 8-3 works innailar way. First they check whether they
can block the data by checking the current value{s¢he block array against the demanded
value and if successful — they thereafter block dhta by incrementing the value(s) of the
block array by the block value passed as a paramete

8.3.2 The Data Administration Class for Form Group Specific Data —
TAData

While there is only one parameter source tableafbform groups, there has to be a form
table and a measurement table for each of the ¢poups. The TAData class implements an
object which keeps track of the data needed fanglesform group. The TDataAdmin class
keeps references to the instances of TAData objecteach form group (for details see
section 8.3.1). The main task of the TAData clasdoi set up the form table and the
measurement (set) table according to the informafoind in the profile, especially in the
two-dimensional AddOnHeadField array and the simgley, which informs about time
dependence. This task is performed during objeeatmn only. After having set up the
measurement table, the number and type of additieed fields and whether they belong to
the index of the measurement (set) table or natpmpletely transparent to the rest of the
application. At the time all the measurement (det)les have been set up, the two-
dimensional AddOnHeadField table is no longer useeg¢ause all the structural and
measurement data is thereafter solely accessediby the TableData (see section 8.3.3.2)
and RecordData (see section 8.3.3.1) classes.

Figure 8-5 shows the UML diagram of the TAData slahe UML diagram shows only
package internal dependences, because of the sitte aliagram. Further to the depicted
dependences, the TAData class also uses configni@bnfiginfo and
io.AbstractStorageManager.
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{order}

TAData
- myAData «mporty ValueTemplate

+ ANSWERSETLASTKEYFIELD: int

+_getinstance(in MainData: TDataAdmin, in formGroupindex: int): TAData
+ getForm(in Formld: String): RecordData

+ getQuestion(in Form: TableData, in Questionld: String): RecordData

+ isMinEmpty(in question: RecordData): boolean

+ isMaxEmpty(in question: RecordData): boolean

+ isNumeric(in question: RecordData): boolean

+ getMinValue(in question: RecordData): String

+ getMaxValue(in question: RecordData): String «import»
+ getActualMinValuelnAnswers(in formld: String, in questionld: String): String
+ getActualMaxValuelnAnswers(in formld: String, in questionld: String): String «BCCESS» TDataAdmin
+ getFieldParams(): String[]

+ getNumForms(): int «import»
+ getAllAvailAbleForms(): String[]
+ getNumAnswerSets(): int *
+ getFormTable(): TableData
+
+
+
+
+
+
+
+
+
+
+
+
+
+

getAnswerTable(): TableData - aData
hasAnswers(in id: String): boolean
AnswersAvailable(in value: String, in field: int): boolean
NumAnswersAvailable(in value: String, in field: int): int
loadForm(in fname: String): String

loadAnswers(in Perslds: String[]): String «import»
saveAnswerTable(): String

deleteAnswersOfReplier(in id: String)
deleteAnswersToForm(in id: String)
deleteAnswersWithFieldEquals(in id: String, in field: int)
saveFormTable(): String «import»
getAnswerSetTemplate(): ValueTemplate
getFormTemplate(): ValueTemplate
getDefaultConflateKeys(): int[]

TableData

RecordData

«import»

Figure 8-5 UML of TAData. We depict the dependencie of the TAData class.

8.3.3 Internal Administration of Hierarchical Data

Both structural and measurement data have a hiecafcstructure. We developed a unified
internal representation for hierarchical data. &into database systems we use the concept of
tables. A table is a set of values that are orgahin rows and columns. “The columns are
identified by name, and the rows are identifiedliy values appearing in a particular column
subset which has been identified as candidate &€ [WWW-3]). In our implementation
the rows are kept in a list of RecordData. The @&Bbka class keeps the structural
information about the data and the content inforomabf each field, e.g. the name of the
columns etc. - and keeps a list of records (rowh)lst the instances of the RecordData class
represents the rows of the table, which can agaue la hierarchical structure, i.e. be of type
TableData. Therefore, the implementation is sptib itwo classes: The RecordData class and
the TableData class.

8.3.3.1 The Records — RecordData

RecordData is the class representing the tablerdecdecause TableData (see section
8.3.3.2) extends RecordData, each record can agaansub table. A record keeps track of the
values of a table row. It knows the table it belobg which is called the records ancestor. On
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changes the hasbeenupdated flag is set, simitarlgelete requests, the setForDeletion flag is
set. Upon having successfully physically stored tkeord or deleted the record the
hasbeenupdated flag will be reset or the recordbsideleted.

In order to notify other objects listening to chas@f the data, RecordData keeps track of a
Vector of dataChangelListeners. In the current sgleanly the instance of the TMainMenu
class registers itself as dataChangeListener (sekos 8.6.2) to the RecordData objects.
Figure 8-6 UML of RecordData shows the UML diagraithe RecordData class.

at::ac::tuwien::e9025248::genedit::util::utils

I «access»

RecordData

RecordData(in Ancestor: TableData, in Value: String[])
CopyRecord(): RecordData

updateRecord(in value: String[]) «access»
addDataChangeListener(in I: DataChangeListener) iir?po&
removeDataChangeListener(in I: DataChangeListener)
getAncestor(): TableData

getValue(): String[]

setValue(in Value: String[], in loadingFromFile: boolean)
setValue(in field: int, in Value: String)

getValue(in i: int): String

setHasBeenUpdated(in upd: boolean)
getHasBeenUpdated(): boolean

setforDeletion(in upd: boolean)

isSetforDeletion(): boolean

fieldContentEquals(in fieldindex: int, in value: String): boolean
toString(): String

TableData

+ + + + + + + + + + + + + + + o+

| «import» /[\ «import»
N2 |

at::ac::tuwien::e9025248::genedit::genEditEvents::D ataChangeEvent

«import»

«interface»

|
|
|
|
|
|
at::ac::tuwien::e9025248::genedit::genEditEvents::D ataChangelListener ﬁ_|

Figure 8-6 UML of RecordData. We depict the dependeies of the RecordData class.

8.3.3.2 The Tables — TableData

TableData keeps structural information and possiualge information, because it extends

RecordData (see section 8.3.3.1) and a list ofrdscd he root table, which is also the root of

some hierarchical data (e.g. a form or a paranfsé&t) table) does not contain any values and
does not have an ancestor table. Table 8-4 TaldeBatds lists the information, TableData

keeps track of:

Name Description

name An array of field names
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Name Description

description An array of field descriptions

datatype An array of the field’s data types

displayAs An array which keeps information aboutvho
to display each field in the record data user
interface

readOnly An array, which keeps track whether afjel
is read only

lastKeyField The index of the last key field

StorageManager A list of Storage Managers (seé&)3.4.

Table 8-4 TableData Fields. We list the propertiea table has to keep track of.

A couple of methods provide - besides the usuaégand setter methods - functionality for:

* Browsing through the tables records
e Copying an record

e Sorting the records by means of a Comparator @ees 8.3.5)
* Inserting, updating and deleting records

» Searching for records

» Verifying whether the table contains a specificorelc

Figure 8-7 shows the UML diagram of the TableDdta<
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TableData

TableData(in Ancestor: TableData, in Value: String[], in Name: String[], in Description: String[], in Datatype: String([], in displayAs: String[], in ReadOnly: boolean([], in lastKeyField:
CopyRecord(): RecordData

getCurrRecord(): int

getNumFields(): int

getLastChanged(): String

setLastChanged(in date: Date)

setDataSource(in DataSource: String)

getDataSource(): String

getName(): String[]

getDescription(): String[]

getlastKeyField(): int

getDatatype(): String[]

getDisplayAs(): String[]

setDatatype(in Datatype: String[])

setDisplayAs(in displayAs: String[])

isReadOnly(): boolean[]

isReadOnly(in index: int): boolean

addStorageManager(in StorageManager: AbstractStorageManager)
getStorageManager(): AbstractStorageManager[]
sortRecord(in comp: Comparator)

insertRecord(in value: String[], in loadingFromFile: boolean)
updateRecord(in index: int, in value: String[])
insert_updateRecord(in rec: TableData, in loadingFromFile: boolean): RecordData
insert_updateRecord(in value: String[], in loadingFromFile: boolean)
insertRecord(in rec: TableData, in loadingFromFile: boolean)
getKeyValues(in rec: RecordData): String[]

removeRecord(in keys: String[], in loadingFromFile: boolean)
removeRecord(in rec: RecordData, in loadingFromFile: boolean)
removeRecord(in index: int, in loadingFromFile: boolean)
getRecord(in keys: String[]): RecordData

getRecord(in keys: String[], in updindex: boolean): RecordData
getAllvValuesOfFieldi(in index: int): String[]
selectDistintAllValuesOfFieldI(in index: int): HashSet
getRecord(in i: int): RecordData

getRecord(in i: int, in updindex: boolean): RecordData
getNumRecords(): int

setAllowedValues(in index: int, in allowedValue: String[])
getAllowedValue(in index: int): String[]

setAllowedDescription(in index: int, in description: String[])
isAllowedValue(in index: int, in Value: String): boolean
hasAllowedValues(in index: int): boolean
setAddionalXMLFlags(in index: int, in val: String, in flag: String)
setAdditionalValues(in index: int, in vall: String, in val2: String)
getAdditionalXMLFlags(in index: int, in val: String): String
getAdditionalValues(in index: int, in val: String): String
isRecord(in Keys: String[]): boolean
removeAllRecordsSetForDeletion()

removeAllRecords()

removeUpdateFlags()

getFirstRecord(): RecordData

getLastRecord(): RecordData

getNextRecord(): RecordData

getPreviousRecord(): RecordData

removeStorageManager(in Manager: AbstractStorageManager)
hasRecord(in field: int, in value: String): boolean

toString(): String
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‘ «impon»‘ «import» ‘ | | |
Y. . ‘ «access» |—! |
at::ac::tuwien::e9025248::genedit::io::AbstractStorageManager ‘ «aTCeSS» | «access»
\ J |
\ RecordData |
«access» ‘ o
\
\
A\

at::ac::tuwien::e9025248::genedit::util::utils

Figure 8-7 UML of TableData. We depict the dependesies of the TableData class.

8.3.4 TableDatalterator

The class TableDatalterator implements the Iterati@rface for generic access to the data.
“An Iterator abstracts the traversal algorithm aheklds clients from the internal structure of
the objects they traverse.” [Gamma 1995 p.70] Theee an Iterator helps us gain flexibility

and reusability. Further details on the Iteratdtgra can be found in [Gamma 1995, pp. 70].

37



Details and Examples about using an Iterator armgementing a custom lIterator in Java can
be found in [Darwin 2005 pp.196 and pp. 214].

In the current release, the TableDatalterator éslusly in the Exporter class as well as in the
TAData class. It is of use everywhere, where tlie@need to traverse all records of a table.
Future releases might enhance the use of the TatdéBrator by removing calls to
TableData’'s getRecord(k) everywhere, where a comptansversal of all records is needed,
e.g. in the storage managers (see section 8.41e).TableDatalterator implements Java’s
standard interface: java.util.lterator. Figure 8eepicts the UML diagram of the
TableDatalterator class.

«interface»
java::util::Iterator TableData

«import»

TableDatalterator

TableDatalterator(in table: TableData)
hasNext(): boolean

next(): Object

remove()

+ + + +

Figure 8-8 UML TableDatalterator. We depict the degndencies of the TableDatalterator class.

8.3.5 A Comparator for Records

The FieldComparator class provides functionality domparing the values of records. For
this purpose it implements the java.util.Comparatderface, which is a Java standard
interface. It may use a template to convert theieslof each record to possibly combined
values (e.g. a Date possibly consists of more thaa value field, because it for example
consists of fields for a day, a month and a yelng purpose of the template is to provide a
unique conversion between internal and externatesgmtation for all compared records.
Some tables are simple enough to not require suemplate, because they have only fields
which can be compared without the need of a comwerdrom internal to external
representation.

A FieldComparator object needs to know, in whausege to compare the field values in any
case. Therefore, it is compulsory to specify thgusace in the constructor.

Finally, the FieldComparator implements the integtiabstract compare() method. First of all,
it checks, whether the objects to compare are bbtlype RecordData, than it either uses
simple comparison of fields without using any teat@] or complex comparison by using a
template for converting the internal representationan external representation. If a
conversion takes place the compareTo() method efctass, implementing the internal to
external conversion is used. This class inhertmfAbstractValue and can be either a SValue
or a DateValue in the current release. Figure 8epials the UML diagram of the
FieldComparator.
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«interface»
java::util::Comparator RecordData

«access» «access»

FieldComparator

+ FieldComparator(in fieldSequence: int[])
+ FieldComparator(in template: AbstractValue[], in fieldSequence: int[])
+ compare(in arg0: Object, in argl: Object): int

«import» «import»

value::AbstractValue | « «access»

«access» - template

value::DateValue value::SValue

Figure 8-9 UML of FieldComparator. We depict the dgpendencies of the FieldComparator class.

8.3.6 Additional Head Fields

Additional head fields are read into an objectlats TAddOnHeadField. There is one object
for each additional field of each form group. THere, the Configinfo class keeps references
to these objects in a two-dimensional array (omexnfor the form group, one index for the
additional field). An additional head field consigif a name, a description, an XMLFlag to
store it, a data type, information on how it watdse displayed, and whether it belongs to
the keys of the measurement sets of the form gitolglongs to or not. It can have a list of
allowed values, together with descriptions of ealtbwed value. Furthermore, each allowed
value can be stored also through additional XMig$land by in the profile pre-configured
values (see also section 8.2 about Configuratiah Rrofile and chapter 111.9.1.2 for the
parameters of the configuration file). AdditionaMX flags and according values can be
useful, if one wants to store a certain value fifedent ways. E.g., in the case of our study
about anorectic girls, it can be used to providermation on how to sort the qualitative time
stamps in the answer file. Figure 8-10 shows theLUNagram of the TAddOnHeadField
class.
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TAddOnHeadField

+ o+ o+ o+ o+ o+ o+ o+ A+ + + o+

TAddOnHeadField(in name: String, in XMLFlag: String, in isKey: boolean)

TAddOnHeadField(in name: String, in description: String, in XMLFlag: String, in dataType: String, in isKey: boolean, in displayAs: Strin

setNumAllowedValues(in numAllowedValues: int)
getXMLFlag(): String

getdataType(): String

getName(): String

isKey(): boolean

getDescription(): String

getDisplayAs(): String

getAllowedValues(): String[]
getAllowedDescriptions(): String[]
getAdditionalXMLFlags(): String[][]
getAdditionalValues(): String[l[]
loadAllowedValues(in allowedvalue: Node)
loadAddXML(in indexAllowed: int, in xmIn: Node)

!

| «access» |

at::ac::tuwien::e9025248::genedit:;io::XML_Helper «acl:ess»

[

I «access» |
AV4

at::ac::tuwien::e9025248::genedit::util::utils

/r {order}

«import»

+ addOnHeadFields

*

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

Figure 8-10 UML of TAddOnHeadField. We depict the é&pendencies of the TAddOnHeadField class.

The class ValueTemplate provides a template fdingetip conversions from internal to
external representations of field values. It mdyasihdices of the internal value string array of
the RecordData to an external representation. & dpte field is represented externally as one
field, while it is stored in RecordData by usingspibly more than one field, e.g., one for the
day, one for the month and one for the year. Tloeeeft is useful to use a template for setting
up this mapping. Then the mapping needs only bateteonce and can be reused anywhere

8.3.7 Templates for Setting up the Conversions from

Representation

Internal to Displayed

in the application. Figure 8-11 depicts the UMLgtem of the ValueTemplate class.
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ValueTemplate

+ ValueTemplate(in table: TableData) «import» TableData

+ getTemplate(): AbstractValue[]
+ getNumFields(): int
+ getNumKeyFields(): int

«import» «import»

value::AbstractValue | ,

- template
Figure 8-11 UML of ValueTemplate. We depict the depndencies of the ValueTemplate class.

8.3.8 The value package

The value package consists of classes for provithegexternal representation of any String
array. This can be for example the value array ReéaordData object. An abstract super class
ensures that the classes of this package needplerment common methods. See Table 8-5
for detalils:

Method Description

updateFields() Updates the values of the fieldhefString
array mapped to by the currently displayed
value of the according graphical user
interface component

updateFields(String) Updates the values of theldielf the String
array mapped to by the value of the String
updateDisplay() Updates the displayed value, bytiees of

the fields of the String array mapped to

Table 8-5 Common Methods of All Objects of the vale Package. We list the common methods of all
classes of the value package.

In the current release there are only two clasgasable, which concretely implement such a
mapping. These are SValue for Strings and DateVdtre dates. All sub-classes of
AbstractValue have to implement the compareTo()haekt which they inherit from the
AbstractValue class. The AbstractValue class foritessub-classes to implement the
Comparable interface. This is where there is amateantage of using a SValue instead of a
normal Sting value, because the SValue uses anctimgparison algorithm, which is to first
sort numerically, then alphanumerically, and to éhamumber values always before
alphanumeric values.
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Figure 8-12 depicts the UML diagram of the valuekaae’s classes

at::ac::tuwien::e9025248::genedit::dataAdmin::Field Comparator

at::ac::tuwien::e9025248::genedit::dataAdmin::Value Template

«import»

| «import»

*

- template
L w

AbstractValue

AbstractValue(in toUpdate: String[], in component: JComponent)
AbstractValue(in toUpdate: String[])

AbstractValue()

updateFields()

updateFields(in newvalue: String)

updateDisplay()

setupdatedByComponent(in updatedByComponent: JComponen|
getUpdatesFields(): int[] - template
getNumFieldsForUpdate(): int

*

+ o+ o+ o+ o+ o+ o+ o+ o+

DateValue

+ DATESEP: String
+ HOURSEP: String

SValue

DateValue(in toUpdate: String[])

DateValue(in toUpdate: String[], in template: DateValue)
addDateField(in index: int, in format: String)
compareTo(in o: Object): int

getDateFormat(): String

setupEmptyJComponent(in dim: Dimension): TDateSpinng
toString(): String

updateFields()

updateFields(in DateString: String)
updateDisplay()

- SValue

+ compareTo(in o: Object): int
+ toString(): String

- SValue

=

+ o+ o+ o+ o+ o+ o+ o+

| «access»

N2

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

«access»

|
«access» |
|

|
|
|
| NG

| at::ac::tuwien::e9025248::genedit::ui::TDateSpinner
|

|

|

at::ac::tuwien::e9025248::genedit::util::utils

Figure 8-12 UML of value Package’s Classes. We depithe dependencies of the value package’s classes.

8.4 Input — Output — physical Data Storage
Following, we will look in detail at the way theblas are stored physically.

8.4.1 The Storage Manager Concept for Tables

Matters of physically storing the data have beetaated from the internal representation.
Instead, storage managers are responsible foaskeof physically storing the tables.
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8.4.1.1  Abstract Storage Manager

The AbstractStorageManager class forces a comnmerfane for all Storage Managers. All
sub-classes of AbstractStorageManager need to maplethe inherited abstract methods (see
Table 8-6):

Method Description
loadTable(TableData) To load the table from thesidal storage
into the internal representation.
storeTable(TableData) To store the table physically
Table 8-6 Public Methods of AbstractStorageManagerWe list the common methods of the storage
managers.

A concrete storage manager can register itselforage manager of a table. After registration
of at least one storage manager, the table used #dl registered storage managers to store
the table physically. Therefore, each storing pseaequires three steps:

e Setting a record for update or deletion (addedrrkecare set to be updated)

* Physically storing the table by all its storage agars

* Removing the records set for deletion and remoslhthe update flags.

Figure 8-13 depicts the UML diagram of the Abst&iotageManager class. The storage

managers for measurement data inherit form AbstMtAnswerManager and are not
included in this figure.
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XMLStorageManagerAnswers

+ err: String
- ANSWERTABLEROOTTAG: String
- ANSWERTABLERECORDTAG: String

+ XMLStorageManagerAnswers(in MainData: TDataAdmin, in formGrouplindex: int, in XMLFile: String, in FieldTags: String]])
+ loadTable(in table: TableData): String
+ storeTable(in table: TableData): String

AbstractStorageManager

}

# ANSWERTABLERECORDTAG: String <<irAp0rt>>
# ANSWERRECORDTAG: String
# ANSWERPARAMETER: String[]

AbstractXMLAnswerManager

+ AbstractXMLAnswerManager(in MainData: TDataAdmin, in formGrouplndex: int, in headtags: String[]

| «access» A |
—_—
XML_Helper : «import»

[
|
|
|
|
|
|
|

AV

at::ac::tuwien::e9025248::genedit:;:dataAdmin::Table Data

«import»

DirectoryStorageManagerAnswers

+ err: String

+ DirectoryStorageManagerAnswers(in MainData: TDataAdmin, in formGrouplndex: int, in DirName: String, in Personlds: String[], in headtags: String
+ loadTable(in table: TableData): String
+ storeTable(in table: TableData): String

Figure 8-13 UML of the Storage Manager Classes. Wiepict the dependencies of the storage manager
classes.
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8.4.1.2  Storage Managers for Parameter Sources

In the current release there are two storage mamagailable for parameter sources. The first
one is needed only once, at the first start upghefgrogram, and only if there is data from
former applications available. It is the Directoty@geManagerReplier. It reads the available
parameter sources from the PersDir (see sectignBh2se are all subdirectories which have
a numerical name. After having completed, the XMit&yeManagerReplier is used to store
the parameter source table and the DirectoryStMagagerReplier is removed from the list
of the parameter source table’s storage managersndall further start ups, only the
XMLStorageManagerReplier is used to read in thelavie parameter sources. There is only
one exception and that is if the PersDir has beewenhto somewhere else, in this case the
DirectoryStorageManagerReplier is used again td tha additional parameter sources from
the new directory. Details on the XML file formditet XMLStorageManagerReplier uses can
be found in the appendix (see chapter 1IV.2.7). fled+14 depicts the UML diagram of the
XMLStorageManagerReplier class and Figure 8-1hefirectoryStorageManagerReplier.

XML_Helper

«access»

AbstractStorageManager

Z} at::ac::tuwien::e9025248::genedit::dataAdmin::Recor dData
XMLStorageManagerReplier | «importx

+ err: String

+ XMLStorageManagerReplier(in XMLFile: String
+ loadTable(in table: TableData): String | «import»
+ storeTable(in table: TableData): String

at::ac::tuwien::e9025248::genedit::dataAdmin:: Table Data

| «access»
Ly at::ac::tuwien::e9025248::genedit::util::utils

«access»

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

Figure 8-14 UML of XMLStorageManagerReplier. We depct the dependencies of the
XMLStorageManagerReplier class.
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AbstractStorageManager

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

«access»

at::ac::tuwien::e9025248::genedit::dataAdmin::Recor dData

«import»

DirectoryStorageManagerReplier

+ DirectoryStorageManagerReplier(in DirName: String)
+ loadTable(in table: TableData): String
+ storeTable(in table: TableData): String

«access»

«import» at::ac::tuwien::e9025248::genedit::util::utils

at::ac::tuwien::e9025248::genedit::dataAdmin::Table Data

Figure 8-15 UML of DirectoryStorageManagerReplier.We depict the dependencies of the
DirectoryStorageManagerReplier class.

8.4.1.3  Storage Managers for Measurement Data

There are also two storage managers available foeasorement data, the
DirectoryStorageManagerAnswers and the XMLStoragearAnswers.

The DirectoryStorageManagerAnswers reads and seaels measurement set in a separate
file. The location of the file is in the subdirestoAnswerDir (see section 8.2), which is a
subdirectory of the parameter source’s directorpjctv is in turn a subdirectory of the
PersDir (see section 8.2). The filename consisth®fparameter source id, the form id and
the date, possibly followed by an underscore andraber, if the same file name was already
used to store another measurement set. Duplidate&fme can occur, because the filename, as
well as the directory name need to be normalizetheé sense that all characters, which could
offend the local file system or which would leadataalformed URL are removed. E.qg.:

Parameter source Form-Id Date = Filename
X? t 01.12.2006 = xt01122006.xml
X *t 01.12.2006 = xt01122006.xml
* 88 01.12.2006 = EMPTY01122006.xml
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Of course, removing characters can also lead gty subdirectory for a parameter source.
To avoid this, all empty parameter source subdirezs are replaced by “EMPTY”.
Similarly, an empty concatenation of a normalizednf id with a normalized parameter
source id is also replaced by “EMPTY”. Details ohet XML file format the
DirectoryStorageManagerAnswers uses can be fouttteiappendix (see chapter IV.2.5).

On the contrary, the XMLStorageManagerAnswers st@ié measurement sets of a form
group into a single file. The filename is deterndiney the AnswerFile variable of the
ConfigInfo class (see section 8.2). There is omlg difference in the file format used that is,
that all measurement sets are wrapped by anothdr &g for providing a single root tag.
This is required by the XML standard. Details of ML format can be found in [WWW-4]
and [WWW-5]. Details on the XML file format the XMitorageManagerAnswers uses can
be found in the appendix (see chapter IV.2.4). Anl&utorial can be found at [WWW-10].
So the XMLStorageManagerAnswers and the DirectanggeManagerAnswers have some
functionality in common: Therefore, they have a coon abstract super class, which is the
AbstractXMLAnswerManager.

Figure 8-16 and Figure 8-17 UML of XMLStorageManggeswers depicts the UML
diagram of the answer storage manager. Furthemdepees which are not included in the
figure are the use of the utils.util and configisatConfiginfo classes.

AbstractXMLAnswerManager XML_Helper at::ac:tuwien::e9025248::genedit::dataAdmin::TData ~ Admin

T T
| «access» | «import»

| |
DirectoryStorageManagerAnswers

+ err: String

+ DirectoryStorageManagerAnswers(in MainData: TDataAdmin, in formGrouplindex: int, in DirName: String, in Personlds: String[], in headtags: String
+ loadTable(in table: TableData): String
+ storeTable(in table: TableData): String

| «access»

| «access»
AV
at::ac::tuwien::e9025248::genedit::util::utils

AV
at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

«import»

A4

at::ac::tuwien::e9025248::genedit::dataAdmin::Table Data

Figure 8-16 UML of DirectoryStorageManagerAnswersWe depict the dependencies of the
DirectoryStorageManagerAnswers class.
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AbstractXMLAnswerManager XML_Helper at::ac:ituwien::e9025248::genedit::dataAdmin::TData ~ Admin

T T
| «access» | «import»

XMLStorageManagerAnswers

+ err: String
- ANSWERTABLEROOTTAG: String
- ANSWERTABLERECORDTAG: String

+ XMLStorageManagerAnswers(in MainData: TDataAdmin, in formGrouplindex: int, in XMLFile: String, in FieldTags: String|])
+ loadTable(in table: TableData): String
+ storeTable(in table: TableData): String

| «access»

|

|

”~ |
at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo | «access»

|

|

«import»

N
at::ac::tuwien::e9025248::genedit::util::utils

|
|
|
|
|
|
|
|
|
|
A\

at::ac::ituwien::e9025248::genedit::dataAdmin::Table Data

Figure 8-17 UML of XMLStorageManagerAnswers. We dejrt the dependencies of the
XMLStorageManagerAnswers class.

During the loading process the measurement dataeisked for:

« Existence of the parameter source

» Existence of the form

» Existence of the question within the read form

» Validity of the value { required data type of the answer, within a pogsilgfined

range, value is allowed, if there is a list of aléwl values for a specific question)

If any measurement sets with unknown parametercesuare read, these parameter sources
will automatically be created in the parameter seuable and the parameter source table will
be stored physically upon the completion of theding process. If there are any other
problems detected, the application displays a warmessage.

8.4.1.4 The Storage Manager for Forms
In the current release only one storage managenptemented for storing forms. It is the
XMLStorageManagerForms. The filename is determimgthe profile (see section 8.2). The
format is the same as used in related programsilBeif the format can be found in the
appendix (see chapter 1V.2.6).

8.4.2 The Importer

The importer is capable of importing measuremend da two different CSV file formats.
Details about the formats can be found in the appeisee chapter IV.2.2 and chapter 1V.2.3
respectively). During the import process the mearmant data is checked for:

« Existence of the parameter source

» Existence of the form
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» Existence of the question within the read form
« Validity of the value { required data type of the answer, within a pogsilgfined
range, value is allowed, if there is a list of aléml values for a specific question)

If any measurement sets with unknown parametercesuare read, these parameter sources
will be automatically created in the parameter seuable and the parameter source table will
be stored physically upon completion of the imptirthere are any other problems detected,
the application displays a warning message. Fi@ii8 depicts the UML diagram of the
Importer class.

at::ac::tuwien::e9025248::genedit::dataAdmin::TData  Admin

)

«access» | | «import»

Importer

+ DECISIONFORALL: int
+ ASKUSER: int

- OVERWRITE: int

- IGNORE: int

- IGNORESILENTLY: int

+ Importer(in data: TDataAdmin, in formGrouplndex: int, in desk: JFrame|
+ importFromCSVFileMultiRows(in fn: String, in OverWrite: int): String
+ importFromCSVFileSingleRow(in fn: String, in OverWrite: int): String

| «import»
N4

at::ac::tuwien::e9025248::genedit::dataAdmin::Recor dData

«imports

«aCCeSS» | at:aci:tuwien::e9025248::genedit::dataAdmin:Table  Data

at::ac::tuwien::e9025248::genedit::util::utils

|
|
|
|
|
|
|
|
|
|
|
|
|
A4

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

Figure 8-18 UML of the Importer. We depict the depadencies of the Importer class.

8.4.3 The Exporter

The Exporter is capable of exporting the measuréwiata to different file formats. These are
the Conflation file format, the CSV-format multiptew and the AnswerFile format. It is
possible to export only a subset of all records.this purpose the exporter is provided with a
list of indices, which conform to the filter sej@ Furthermore, the Exporter is capable of
scaling the measurement values. Both scaling alerifig is not supported with the
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AnswerFile format, because it is only for beingeatd migrate measurement data stored in a
directory structure to a single answer file (onedach form group). Further details about the
exporter can be found in chapter 111.9.4.4.1.

Figure 8-19 depicts the UML diagram of the Expodiess.

at::ac::tuwien::e9025248::genedit::dataAdmin::TData ~ Admin

at::ac::tuwien::e9025248::genedit::dataAdmin:: TADat  a

«import» «access»

«import»

) i
I |
I |
| |
| |

Exporter

+ CONFLATION _FORMAT: int
+ CSV_FORMAT: int

- extension: String|

- ANSWERPARAMS: String[]

- CALCULATEDYNAMICALLY: int
- DONTSCALE: int

- DONTEXPORT: int

- NODECISIONYET: int

- title: String

- quest: String

- title_noscale: String

- quest_noscale: String

+ Exporter(in MainData: TDataAdmin, in formGroupindex: int, in scale: boolean, in scaledMin: Double, in scaledMa..
+ exportToConflationFile(in fn: String): String

+ exportToCSVFile(in fn: String): String

+ exportAnswerFile(in fn: String): String

[ ]

| !
| «access» | | «access»| | «import»
N | N | N2
at::ac::tuwien::e9025248::genedit::util::utils | XML_Helper XMLStorageManagerAnswers
|
|
|

«access»
«importx:

at::ac::tuwien::e9025248::genedit:.configuration::C  onfiginfo «import»

|
|
|
|
o~ |
|
|
|

at::ac::tuwien::e9025248::genedit::dataAdmin::Table Data

at::ac::tuwien::e9025248::genedit::dataAdmin::Recor =~ dData k.

Figure 8-19 UML of Exporter. We depict the dependeaies of the Exporter class.

8.4.4 The GenEdit Print Utility

The class GenEditPrintUtility provides functiongltd print a Vector of a Vector of graphical
components. The first Vector keeps track of thedjrthe second Vector of the Components
of this line. A head is added at the beginningaufrepage, and a footer, which shows the page
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number information at the end of each page. Theslare automatically split into pages. For
each page, a JFrame, which covers the headerpthponents to be printed and the footer, is
created. The core of the print utility is a modifion of the Marty Hall's simple PrintUtility,
which was downloaded from [WWW-6]. Marty Hall'sliti was modified so that:

It prints a couple of JComponents, which are re&de from a Vector called
LinesToPrint.

It creates pages (JFrames), which contain thess lin

The page breaks are calculated according to tlghhef the lines.

The printing process is starting in an own thread.

It is restricted to printing JComponents which pl&ced in a JFrame. Top-level user
interface windows cannot be placed in a JFramerefbee, one can't use JApplet,
JFrame, JDialog or JWindow as a component in a $heuld such Components exist
in a line the utility skips them quietly.

It is used from the record data window, to prirgueestionnaire together with its values and
from the design form window to print empty formsisl called from the record data window
only. Still the user can print empty forms from thesign window. For this purpose a record
data window is created in preview mode by the defagm window. Figure 8-20 depicts the
UML diagram of the GenEditPrintUtility class.

at::ac::tuwien::e9025248::genedit::configuration::U IConstants

«access»

GenEditPrintUtility

- gapy: double
- gapx: double

- preferred: double
- fill: double

+ GenEditPrintUtility(in LinesToBePrinted: Vector, in columns: int, in keys: String[], in others: Stringf[]
+ run()

+ print(in g: Graphics, in pageFormat: PageFormat, in pagelndex: int): int

+ disableDoubleBuffering(in ¢: Component)

+_enableDoubleBuffering(in c: Component)

«access»

at::ac::tuwien::e9025248::genedit::util::utils

Figure 8-20 UML of GenEditPrintUtility. We depict t he dependencies of the GenEditPrintUtility class.

8.4.5 Helper Methods for 10 Access

Some static methods are provided by the class XMilpét for file input and output, most of
them for reading and writing XML Files. These astdd in Table 8-7:
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Method Description

closeFile(PrintWriter) Closes the PrintWriter

closeTag(PrintWriter, boolean)

true, there is still some text to come

Closes the tag,h# boolean argument

S

createEmptyFile(String)

Creates an empty file ik given filename

getAttribValue(Node, String)

returns it.

Extracts the valuetloé given argument and

makeValidArgument(String)

Replaces all invalid cicers from a string
and ensures correct ISO-8859-1 encoding

openXMLFile(String) Opens an XML File for Reading

openXMLFileForWriting(String)

standard 10 methods

Opens an XML File fowriting by using

openXMLforStoring()

(no longer used)

Creates an empty DOM structioe output

serializeDOMtoFile(Document, String)

longer used)

Serializes N Document to disk (nd

O

writeArgument(PrintWriter, String, String) WritesnaArgument using standard 10
methods

writeClosingTag(PrintWriter, int, String) Writesdltlosing tag

writeTagAndArguments(PrintWriter, int,Writes a tag together with arguments and

String, String[], String[]) values

writeXMLHeader() Writes the XML header information

Table 8-7 Methods for I/O Access. We list the helpenethods for I/O access.

These static methods are used at many places cotee Figure 8-21 UML of XML_Helper
depicts the UML diagram of the XML_Helper class.
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XML_Helper

+ errorMessage: String

openXMLforStoring(): DocumentBuilder

serializeDOMtoFile(in doc: Document, in filename: String): String
openXMLFile(in FileName: String): Node

getAttribValue(in n: Node, in id: String): String
openXMLFileForWriting(in filename: String): PrintWriter
createEmptyFile(in filename: String): boolean

closeFile(in pw: PrintWriter)

- writeXMLHeader(in pw: PrintWriter)

writeTagAndArguments(in pw: PrintWriter, in intent: int, in taq: String, in flag: String[], in value: String[])
writeTag(in pw: PrintWriter, in intent: int, in tag: String)
writeArgument(in pw: PrintWriter, in argument: String, in value: String)
closeTag(in pw: PrintWriter, in withText: boolean)

writeClosingTag(in pw: PrintWriter, in intent: int, in tag: String)
-_makeValidArgument(in value: String): String

N N e O S b

+ [+ |+ |+ |+

«access»

at::ac::tuwien::e9025248::genedit::util::utils

Figure 8-21 UML of XML_Helper. We depict the depenancies of the XML_Helper class.



8.5 The User Interface

All user interface classes reside in at.ac.tuw@B26248.genedit.ui. All classes implementing
user interface windows have one or more inner elaf® event handling of the menu actions.
These inner classes inherit from AbstractActione TAbstractAction class is in turn an
abstract implementation of the Action interfacen“Action allows the programmer to bundle
a commonly used procedure and its bound propefsiesh as its name and an image to
represent it) into a single class. This constroches in handy if an application needs to call
upon a particular function from multiple sourcds.8y 2002 p. 41]

This is particularly useful, because nearly all #wions of each window can be invoked
either from the menu or from a toolbar. So, if ahan has to be disabled for some reason, the
action itself can be disabled and the menu andabkdar objects are automatically notified.
Further details about actions can be found in [R6§2].

On the contrary, each window listens to actionscWlare triggered by single elements by
implementing the ActionListener interface. In ordereact to the closing of a window and to
be able to ask the user, if he wants to store hlaages he made, another inner class is used in
most of the user interface classes.

8.5.1 The Main Window

The main menu is displayed at program startup et@alide to assign a root window to error
messages, which might need to be displayed duhiegtogram startup. Once the profile is
completely read, the main window is updated, s¢ tth@ main window’s menus reflect the
form groups and the title of the window reflecte fhurpose of the concrete application. The
content pane of the main menu is used to displayesbasic descriptive statistics about the
stored data. The fields for displaying them are aleated immediately after the profile (see
section 8.2) has been read, because the numbietdsf hecessary is evident at that time. The
values of the fields are updated each time furidormation is available. The class
implementing the main window is called TMainMenwable 8-8 describes the main windows
public methods in detail.

Method Description

allowMouseEvents() Allows mouse events

blockMouseEvents() Blocks mouse events

BuildMainMenu() Builds the main menu according tbet
profile

clearStatus() Clears the text displayed in theustéeld,
which is displayed at the bottom of the
window

displayStatus(String) Displays the given stringhe status field

enableActions(Boolean) Depending on the Booleaneyahe actions
are either enabled or disabled

setMainData(TDataAdmin) Provides the applicatiothwihe main data

showMessageWindow(String, String, int) Displaysieeg warning or error message,
with a given title, the type of the window
depends on the int argument

showWindow() Displays the main window

updatelnfoField(int, String) Displays the given i&gr in the info field
with index int— the info fields display the
statistical values.

Table 8-8 Public Methods of TMainMenu. We describghe public methods of the TMainMenu class.

Figure 8-22 depicts the UML diagram of the TMainMertass.
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Figure 8-22 UML of TMainMenu. We depict the dependacies of the TMainMenu class.

Following, there are some notes to some of the ousth

The methods allowMouseEvents() and blockMouseEyemisrk as follows: First a non-
opaque JPanel is created. Then an empty mouseéelisi® associated with it and the glass
pane of the window is set to this JPanel (see Gelle
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/I for blocking mouse events overwrite the glass pa ne by glass
glass = new JPanel(hew GridLayout(0,1));
glass.setOpaque(false);
glass.addMouselListener(new MouseAdapter() {});
glass.addMouseMotionListener(new MouseMotionAdapte rO) {});
myDesc.setGlassPane(glass);
Code 8-1 Blocking Mouse Events. We list an exampt®de for blocking mouse events.

Thereafter, mouse events can be blocked by sdtimgPanel glass visible, and allowed by
setting the JPanel glass invisible again. This woblecause mouse events are sent to the top
component, if components are positioned on topachether, and because the glass pane is
the first component in the container, meaning thaill be painted last and therefore, be top.
So, if the top component has registered mousanésse the events are not sent to the covered
components. In order to block mouse events onelsingeds to create a new JPanel to use as
the glass pane. This panel will listen for all m®esents and do nothing with them. Once the
glass pane is made visible, none of the main winsl@estions can be started by mouse clicks.
Further details on blocking mouse events this way loe found in [Loy 2002 pp. 231]. In
addition to blocking the mouse events, also alioast are disabled during the data loading
process. This is necessary to ensure that thehdatdeen loaded completely, before starting
to work with the application.

Once the data loading process has completed thearsdérigger action for
¢ Recording measurement data
* Designing forms
* Maintenance of parameter sources and
* Importing or exporting data

Most of the user actions in the main window leadpening of other windows, in which the
work is done. Exceptions are the export and imfamitities. If the user selects one of these, a
dialog is started for choosing the options. Oneedialog is closed, and if the user chose the
approve button, the instance of the TMainMenu ciasskes the actual import or export
process and possibly starts an external progrape(deng on the action chosen). Regarding
the start of the external program, | used the hiotsxd on [WWW-19] to get it working.
According to JDK’s Javadoc, problems might occursome platforms: “The Runtime.exec
methods may not work well for special processesanain native platforms, such as native
windowing processes, daemon processes, Winl1l6/DO&gses on Win32, or shell scripts.
The created subprocess does not have its own t&rmminconsole. All its standard io (i.e.
stdin, stdout, stderr) operations will be redirdcte the parent process through three streams
(Process.getOutputStream(), Process.getinputStyeRnmocess.getErrorStream()). The parent
process uses these streams to feed input to armigett from the subprocess. Because some
native platforms only provide limited buffer siz& Sstandard input and output streams, failure
to promptly write the input stream or read the atitgiream of the subprocess may cause the
subprocess to block, and even deadlock.” (see [WR2Y- The solution to this problem is to
empty the standard error and the standard outpedrstat best at once as can be found in
[WWW-19]. The TMainMenu’s inner class StreamGlolshke responsible for emptying the
I/O streams as described above.

8.5.2 The Record Data Window

The windows for recording measurement data are amehted by the
SingleRecordDataWindow class. There is exactly muord data window for each of the
form groups, so the record data window is an otigas this sense. The record data window
is opened upon user request, if the data is nakbtbby any other window: Each instance of
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the SingleRecordDataWindow checks whether the daétgrof measurement data of the
selected form group is blocked and if it is nogligplays the record data window. The data is
released again, if the window is closed.
The layout of the window reflects the n:m relat@mmeasurements to parameter sources and
to parameters, meaning that each parameter caneasumed many times and that each
parameter source can answer many times. Furtheyther&ayout of each record data window
reflects the layout of the measurement table ofst#ected form group. It at least allows the
selection of a parameter source and a form to dedata for these. Depending on the layout
of the according measurement table, it can algolalisa date field, and additional key fields
for selecting a measurement set. The user firstdhapecify all the key values, because they
are necessary to uniquely identify a measurementhezeafter he can start recording the data
by pressing the button right to the key fields.
Afterwards, the questions are loaded from the featle of the selected group and the
recording process is started. The user can nowfg@dkcthe non key head values and all the
values of the parameters, but is no longer alloteedhange the key values, because this
would lead to specifying another measurement setase the specified measurement set did
not exist, it is finally created by selecting tlas action.
The user can only indicate that he wants to woitk @wnother record, by choosing one of the
following actions:

* New selection = close

* Search

» First, previous, next or last record.
Searching is covered in detail in chapter 8.5.5.
Table 8-9 lists the public methods of the SingleiRéDataWindow class.

Method Description

getinstance(int, TDataAdmin, String) Returns an tanee of the
SingleRecordDataWindow class, there c¢an
be only one instance per form group (the|int
argument)

preview(int, TDataAdmin, String) Previews a recdata window. It is used fqr
previewing the edit mode during the des|gn
process. If in preview mode, the user cannot
enter anything in the displayed fields

print() Prints the questionnaire

showWindow() Tries to block the data and if suctdss
displays the record data window

propertyChange(PropertyChangeEvent) For noticing opgmty changes  df
JFormattedTextFields

actionPerformed(ActionEvent) Implements the actemidtmed method to

react to non-menu actions.

Table 8-9 Public Methods of SingleRecordDataWindowwWe describe the public methods of the
SingleRecordDataWindow

Figure 8-23 depicts the UML diagram of the recaatbdvindow.

56



at::ac::tuwien::e9025248::genedit::dataAdmin::TData ~ Admin

T
at::ac::tuwien::e9025248::genedit::dataAdmin::Table ~ Data |
| |
|1
™ N

at:ac::tuwien::e9025248::genedit::dataAdmin::Recor  dData | | |
«access» | ‘

| f
|| |1
B T . N

[ 1 «mport» | | - instance

‘ J/ ‘ <<access>>| | * | {order} | ‘
| SingleRecordDataWindow : }
\

«import» ‘ - reactToPropertyChange: boolean |
- reactToActionPerformed: boolean

|_«access»| |

o) caccess |

) CustomListCellRenderer
| _«import> |
+ showWindow(): int
+ print()
+ propertyChange(in arg0: PropertyChangeEvent)
FileAction -
TDateSpinner

| «access»

- serialVersionUID: long

+ FileAction(in text: String)

+ FileAction(in text: String, in icon: Icon)
+ FileAction(in text: String, in icon: Icon, in description: String, in accelerator: int) «access»
+ actionPerformed(in e: ActionEvent)
+ setActionCommand(in i: int)

at::ac::tuwien::e9025248::genedit::util::utils

WindowCloser

FilterDialog
«import;

,_ _ | | + windowClosing(in e: WindowEvent) T

|

|

M -

| 1

| . «'\’fjon» ‘ «import» caccess> ] «import» I

| at::ac::ituwien::e9025248::genedit::dataAdmin::value::AbstractValue ‘ L 7 |
- fiTIdVaIue | |

N2

| } at::ac::tuwien::e9025248::genedit::dataAdmin::Value ~ Template ‘

|

| at::ac::tuwien::e9025248::genedit::dataAdmin::value ::SValue ‘

| o { «access» “

| \J/ ‘ «import»

: at::ac:tuwien::e9025248::genedit::dataAdmin::value ::DateValue |

| \

| «access» I

L _ at::ac::tuwien::e9025248::genedit::configuration::U IConstants ‘

[ I

|

| I

|_ 3 at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo at::ac::ituwien::e9025248::genedit::dataAdmin::Field Comparator [ — I

«accegs»

Figure 8-23 UML of SingleRecordDataWindow. We depicthe dependencies of the
SingleRecordDataWindow class.

8.5.2.1  The Date Spinner

For displaying dates a custom date spinner is Uséslset up according to the date formats
specified. The default time granularity is the didis means that the date spinner displays the
day, the month and the year and its step is the ay user can modify the time granularity
be specifying additional key head fields. So th&e dapinner is flexible enough to cover all
allowed date formats (but the separators betweeddke elements are fixed: “/” for dates, “.”
for time). Figure 8-24 depicts the UML diagram loé fTDateSpinner class.
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javax::swing::JSpinner

TDateSpinner

- serialVersionUID: long

+ TDateSpinner(in startDate: Date, in minDate: Date, in maxDate: Date, in format: String

Figure 8-24 UML of TDateSpinner. We depict the depedencies of the TDateSpinner class.

8522 The Custom ListCellRenderer

In order to be able to provide tool tips for eadbm of a JCombobox a custom
ListCellRenderer, which inherits from JLabel andplements the ListCellRenderer interface
is implemented in class CustomListCellRenderer.| Tips per item are used in combo boxes
in the record data window, if there is a descriptio a specific allowed value available. The
description is i.e. the meaning of a certain vatug,, 1 = very good, 2 = good, 3 = average, 4
= bad. The descriptions to allowed values are pedwring the design process. Figure 8-25
UML of the CustomListCellRenderer depicts the UML iagtam of the
CustomListCellRenderer. The implementation of tles<s used the solution found at [WWW-
27].

CustomListCellRenderer

+ CustomListCellRenderer(in allowed: String[], in descr: String[])
+ getListCellRendererComponent(in list: JList, in value: Object, in index: int, in isSelected: boolean, in cellHasFocus: boolean): Compong

«interface»

javax::swing::JLabel ) ) €
javax::swing::ListCellRenderer

Figure 8-25 UML of the CustomListCellRenderer. We @pict the dependencies of the
CustomListCellRenderer class.

8.5.3 The Design Form Window

The TDesignFormWindow class implements the desigogss. Again, there can be only one
design window for each form group. So the TDesignfWindow is an oligoton is this sense.
The start of the design process works similar sordcord data process. First, it is checked
whether the data can be blocked, and afterwardsdésegn window is displayed upon
success. The data is released again on windownglosi

Each form has only one key field, which is the fadnwhich is unique within a form group.
So it is sufficient to key in a (possibly new) foithto start the design process. Once the
design process has been started, it is possibladtb questions, change the questions’
properties and add allowed values etc. Similarh® riecord data process the user cannot
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change the form-id as long as he is in the desigdenThe question details are displayed in a
JTable with a custom TableModel, which is an instawnf the class TFormModel. The
allowed values are only displayed upon requestimmadwindow of their own. Again a JTable
is used to display the allowed values. Its Tabledots implemented by the class
TAllowedModel. Both TableModels are implemented asner classes of the
TDesignFormWindow class, because they are only trezé.
In total, the design form window reflects the hrehacal structure of the form definitions.
To indicate that he wants to work with another rdcdhe user has the same options as
described in the recording data section (compartose8.5.2):

* New selection = close

» Search

» First, previous, next or last record.
Searching is covered in detail in section 8.5.5.
Table 8-10 lists the public methods of the TDesmmiWindow class along with a
description.

Method Description

getinstance(int, TDataAdmin, String) Returns an tanse of the
TDesignFormWindow class. There can |be
only one instance per form group.

showWindow() Tries to block the data and displape
design window upon success.

~—+

Table 8-10 Public Methods of TDesignFormWindow. Welescribe the public methods of the
TDesignFormWindow.

Figure 8-26 depicts the UML diagram of the TDesigmWindow. It only shows the
dependences within the ui package, because theadiai too big for displaying all the
dependences of the project.
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Figure 8-26 UML of TDesignFormWindow. We depict thedependencies of the TDesignFormWindow
class.
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8.5.4 The Parameter Source Maintenance Window

The parameter source maintenance process is imptechby the TReplierAdmin class. It is
simple compared to TDesignFormWindow or SingleRébataWindow, because the
parameter sources do not have a hierarchical steicSo, in contrary to the record data
window and the design form window, all the avaiéalplarameter sources are loaded in a
table, which displays all the available parameterses together with the number of answers
already given. The table is implemented as sortdbéble with a custom TableModel, which
is implemented in the inner class TPersModel. TlhsscTableSorter enhances JTable and
allows sorting of the table contents. For informaton the Table Sorter see section 8.5.8.
Table 8-11 lists the public methods of the TReplimin class:

Method Description

getinstance(int, TDataAdmin,String) Returns ananse of the TReplierAdmin
class. There can be only one instance.

showWindow() Tries to block the data and displape |t
parameter source maintenance window upon
success.

Table 8-11 Public Methods of TReplierAdmin. We degibe the public methods of the TReplierAdmin
class.

Figure 8-27 depicts the UML diagram of the TRepl@min class.
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Figure 8-27 UML of TReplierAdmin. We depict the degendencies of the TReplierAdmin class.

8.5.5 The Filter / Search Dialog

All filter and search dialogs are implemented sole} the FilterDialog class. Its constructor
takes an option argument for selecting whetherptimpose of the instance is to search, and
select a single record, or to filter and providestof indices of the records which conform to
the filter criteria. Another argument is used f@esifying the purpose of the table. The
current release defines and supports:

* FilterDialog. ANSWERTABLE

* FilterDialog.FORMTABLE and

e FilterDialog. PARAMETERSOURCETABLE.
Of course it also needs a link to the data sounceta know the form group, if filtering or
searching is set up for a form table or an ansaladet The filter dialog is displayed upon user
request from the design form window, from the recdata window and from the export
dialogs. Obviously, the purpose of the filter d@lis searching for records and selecting a
single record, if triggered from the design forrndaow or the record data window. Whilst the

62



purpose is filtering the data in order to exporyansubset of the data, if started from one of
the export dialogs.

The filter window displays two JTables. One of thdisplays all the records which conform
to the filter criteria; the other one displays fitier criteria.

It supports two filter views, an advanced filterdaa simple filter. Both have custom table
models, which are implemented by inner classeschwimherit from another inner class, the
AbstractFilterModel. The AbstractFilterModel ensur¢hat both concrete filter models
implement some functionality, which is used durihg filtering process. So it is transparent
during the actual filtering process, whether a $engqp an advanced filter model is used.

The filtering is started on the fly as soon asdhae changes to the filter criteria. This is done
by listing to TableModelEvents.

Additionally, the filter dialog allows assigning luas to the records’ additional head fields,
which do not belong to the key fields without theeed of opening a record explicitly.

Figure 8-28 depicts the UML diagram of the Filtealdy class. The figure misses out the
public static variables and method for the inneassés WindowCloser and myAction,
because of the available space. However, thesethavdame tasks than in the other classes,
which implement ui windows.
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8.5.6 Export Dialog

There are two dialogs, which lead to an export ehsurement data after the user clicked the
approve button. Both of them behave similar, sodbemon methods and variables have
been bundled together in another class called CaorxqmortOptions. The export dialogs
only display the dialog and provide the host objattour case the main window) with the
selected export options. All the work of exportifand program starting) is triggered by the
main window upon approve. Therefore, the exporods lock the data. However the data is
released by the main window after finishing thearkp

8.5.6.1  Common Export Options

The class CommonExportOption provides functionalityich is common for the standard

export dialog (see section 8.5.6.2), and for tlaodi which starts an external program after
the export (see section 8.5.6.3).

Table 8-12 lists the public methods of the Comma@d£tOption class. They merely call the

methods with the same name in their instance oExportChooser class:

Method Description

doFilter() Whether the user ticked the filter optio

doScale() Whether the user ticked the scale option

getConflateOver() Returns the indices of the figlolsconflate
over

getFilteredIndeces() Returns the indices of theonds which
conform to the filter criteria.

getMax() The desired maximum for scaling

getMin() The desired minimum for scaling

Table 8-12 Public Methods of the CommonExportOptionWe describe the public methods common to all
export classes.

Figure 8-29 depicts the UML diagram of the Comman&i*Option class.
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ExportChooser

CommonExportOption

+ SHOWSCALE: int
+ SHOWCONFLATION: int

CommonExportOption()
getConflateOver(): int[]
doScale(): boolean

doFilter(): boolean

getMin(): Double

getMax(): Double
getFilteredindeces(): ArrayList

| cimportp

+ o+ o+ o+ o+ o+ o+

+
+
+
+
+
+
+
+
+
+
+
+

ExportChooser(in MainData: TDataAdmin, in formGrouplIndex: in
getConflateOver(): int[]

doScale(): boolean

doFilter(): boolean

getMin(): Double

getMax(): Double

getFilteredindeces(): ArrayList

showFields(in option: int)

hideFields(in option: int)

actionPerformed(in e: ActionEvent)
propertyChange(in e: PropertyChangeEvent)
valueChanged(in argO: ListSelectionEvent)

«importforder}

ExportDialog

- instance ! )
. | -serialVersionUID: long

showWindow(in win: JFrame, in title: String): int
getSelectedFile(): File

getFileFilter(): FileFilter

actionPerformed(in e: ActionEvent)
propertyChange(in e: PropertyChangeEvent)

+ o+ o+ o+ 4|+

getinstance(in MainData: TDataAdmin, in formGrouplndex: int): ExportDialdg

SimpleFileFilter

+ SimpleFileFilter(in exts: String[], in descr: String)
+ accept(in f: File): boolean
+ getDescription(): String

«import{ I)rder}

StartExternalDialog

+ APPROVEOPTION: int

- instance

» [ £ CANCELOPTION: int

+ getinstance(in MainData: TDataAdmin, in formGrouplndex: int): StartExternalDiald

+ showWindow(in win: JFrame, in title: String): int
+ actionPerformed(in e: ActionEvent)

Figure 8-29 UML of CommonExportOption. We depict the dependencies of the CommonExportOption

class.

8.5.6.2  Export Dialog

The ExportDialog inherits from CommonExportOptionsA JDialog with

GenEditFileChooser is displayed. The file choodlema selecting the format and the file to
export to. If the format is changed the file chatseaccessory needs to be updated
accordingly. This is done by calling hideFields)iat showFields(int) of the instance of the
ExportChooser class, which is used as the file sbo® accessory. Further to the inherited
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public methods, it only provides methods for infiting and displaying the window. Figure
8-30 depicts the UML diagram of the ExportDialogsd.

at::ac:tuwien::e9025248::genedit::dataAdmin::TData ~ Admin

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

T ., «access»
|

|

|

|

|

|

CommonExportOption )
«import» /l\
|
«import»
«access»| I —
% o n
| L |
ExportDialog |
{order} | serialVersionUID: long |
A

_instance | =instance: ExportDialog

*

+_getinstance(in MainData: TDataAdmin, in formGrouplndex: int): ExportDialog |
+ showWindow(in win: JFrame, in title: String): int |
+ getSelectedFile(): File |
+ getFileFilter(): FileFilter |
|
|
|
|

+ actionPerformed(in e: ActionEvent)

+ propertyChange(in e: PropertyChangeEvent) «import>
SimpleFileFilter
+ SimpleFileFilter(in exts: String[], in descr: String) J
+ accept(in f: File): boolean < —
+ getDescription(): String «importy GenEditFileChooser
,— b

—

Figure 8-30 UML of ExportDialog. We depict the depadencies of the ExportDialog class.

8.5.6.3  Dialog for Exporting and Starting an Extern  al Program

The class StartExternalDialog implements a dialog dxporting and starting an external
program. It works similar the ExportDialog, butives not require a file chooser. Instead the
export file and the file format were defined in thfile. It has a button for starting the
external program additionally to an Export buttenwerything else works the same as in the
ExportDialog, because it too uses an instance @fgkportChooser class for selecting the
other export options (everything else besides figgne and file format). Further to the
inherited public methods it only provides methods fnstantiating and displaying the
window. Figure 8-31 depicts the UML diagram of 8tartExternalDialog class.
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at::ac:tuwien::e9025248::genedit;:dataAdmin::TData ~ Admin

CommonExportOption

«import»

)
|
|
| .
’— _—— —l | - instance

«import» \L | {order}

+ APPROVEOPTION: int
+ CANCELOPTION: int
- instance: StartExternalDialog

|
! StartExternalDialog
|
!

+ getinstance(in MainData: TDataAdmin, in formGrouplndex: int): StartExternalDialog
+ showWindow(in win: JFrame, in title: String): int
+ actionPerformed(in e: ActionEvent)

| «access»
%

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

Figure 8-31 UML of StartExternalDialog. We depict he dependencies of the StartExternalDialog class.

8.5.6.4  Export Chooser

The class ExportChooser implements the accessasis in both of the export dialogs, the
standard export dialog (see section 8.5.6.2) amdtHe dialog which starts an external
program after the export (see section 8.5.6.3)prétvides data format specific options.
Depending on the chosen file format it displaysicom for scaling (not for AnswerFile
format) or conflating values (conflation file forinanly). Its public methods are used to
return the selected options and values. Table 8idt83 the public methods of the
ExportChooser:

Method Description

doFilter() Whether the user ticked the filter optio

doScale() Whether the user ticked the scale option

getConflateOver() Returns the indices of the fididsconflate
over

getFilteredIndeces() Returns the indices of theonds which
conform to the filter criteria.

getMax() The desired maximum for scaling

getMin() The desired minimum for scaling

hideFields() Hides the fields for options which aret
available for certain file formats.

showFields() Displays the fields for options whieine
needed for certain file formats.

Table 8-13 Public Methods of the ExportChooser. Wedescribe the public methods used to choose the
various export options.
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Figure 8-32 depicts the UML diagram of the ExpoxiGser class.

at::ac::tuwien::e9025248::.genedit::dataAdmin::TData ~ Admin

«import»

at::ac::tuwien::e9025248::genedit::dataAdmin::Table Data

i
|
|
|
|
|

|\ «import»

ExportChooser

FilterDialog

+ SHOWSCALE: int | «importy
+ SHOWCONFLATION: int

ExportChooser(in MainData: TDataAdmin, in formGrouplindex: int
getConflateOver(): int[]

doScale(): boolean

doFilter(): boolean

getMin(): Double

getMax(): Double

getFilteredindeces(): ArrayList
showFields(in option: int)

hideFields(in option: int)

actionPerformed(in e: ActionEvent)
propertyChange(in e: PropertyChangeEvent)
valueChanged(in arg0: ListSelectionEvent)

+ + + + + + + + + + + o+

]

at::ac::tuwien::e9025248::genedit::util::utils

«access»

|
|
|
| «access»
|
| «access»

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

at::ac::tuwien:;:e9025248::genedit::configuration::U IConstants

— —

Figure 8-32 UML of ExportChooser. We depict the depndencies of the ExportChooser class.

8.5.6.5 The Modified File Chooser

Wherever a file chooser is needed, a modifieddiieoser is used. It is implemented by the
class GenEditFileChooser. This version of JFileGeosimply makes createDialog a public
method. The JFileChooser behaves like this: Whenutser clicks on the approve button
(Open or Save) or the Cancel button, an actiontasdired. Unfortunately, if the user clicks
on the close-dialog icon in the title bar, an evsmtot fired. In order to listen for this evert, i
is necessary to add a window event listener to thalog. This means that
JFileChooser.showDialog() cannot be used becausmedtes the dialog internally. The
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workaround is to override the createDialog() methodnake it public and then call it to
create the dialog. The idea to modify the behawfahe JFileChooser like this can be found
in [WWW-8]. Figure 8-33 depicts the UML diagramtbe GenEditFileChooser class.

javax::swing::JFileChooser

javax::swing::JDialog

«import»

GenEditFileChooser

- serialVersionUID: long

+ createDialog(in parent: Component): JDialog

Figure 8-33 UML of GenEditFileChooser. We depict tle dependencies of the GenEditFileChooser class.

8.5.7 Import Dialog

The import dialog only displays the dialog and jdeg the host object (in our case the main
window) with the selected export options. All thenk of importing is triggered by the main

window upon approve. Therefore, the import dialogks the data, but it is released by the
main window after finishing the import. The Imporélbg uses the GenEditFileChooser (see
section 8.5.6.5) for selecting the file to impdfigure 8-34 depicts the UML diagram of the

ImportDialog class.
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GenEditFileChooser

«import»
«import»

ImportDialog

{order}
- instance: ImportDialog

- instance
x | *_getinstance(in MainData: TDataAdmin, in formGrouplndex: int): ImportDialoly

+ actionPerformed(in e: ActionEvent)

+ showWindow(in win: JFrame, in title: String): int
+ getSelectedFile(): File

+ getFileFilter(): FileFilter

«import»

SimpleFileFilter

+ SimpleFileFilter(in exts: String(], in descr: String)
+ accept(in f: File): boolean
+ getDescription(): String

«access»

at::ac::tuwien:;:e9025248::genedit::configuration::C onfiginfo

«import»

«access»

at::ac::tuwien::e9025248::genedit::dataAdmin;:TData  Admin

Figure 8-34 UML of ImportDialog. We depict the dep@dencies of the ImportDialog class.

8.5.8 Table Sorter

We downloaded the TableSorter class from [WWW-7] 34t of May 2006. It was
implemented by Philip Milne, Brendon McLean, Damanckevort and Parwinder Sekhon.
The release used in this application is: 2.0 0.7/

The following description of the TableSorter claiss from the documentation of the
downloaded class: “TableSorter is a decorator fwl@Models; adding sorting functionality
to a supplied TableModel. TableSorter does notestor copy the data in its TableModel;
instead it maintains a map from the row indexethefview to the row indexes of the model.
As requests are made of the sorter (like getVal(redt col)) they are passed to the
underlying model after the row numbers have beamstated via the internal mapping array.
This way, the TableSorter appears to hold anotlogy of the table with the rows in a
different order.

TableSorter registers itself as a listener to thdedying model, just as the JTable itself
would. Events received from the model are examirssnetimes manipulated (typically
widened), and then passed on to the TableSorsendrs (typically the JTable). If a change
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to the model has invalidated the order of TableS@rtrows, a note of this is made and the
sorter will resort the rows the next time a valsiegquested.

When the tableHeader property is set, either bygudie setTableHeader() method or
the two argument constructor, the table header beaysed as a complete Ul for
TableSorter. The default renderer of the tableHeeddecorated with a renderer that
indicates the sorting status of each column. Inteohd a mouse listener is installed
with the following behavior:

Mouse-click: Clears the sorting status of all otbelumns and advances the sorting
status of that column through three values: {NOTRIED, ASCENDING,
DESCENDING} (then back to NOT_SORTED again).

SHIFT-mouse-click: Clears the sorting status of aither columns and cycles the
sorting status of the column through the same tledees, in the opposite order:
{NOT_SORTED, DESCENDING, ASCENDING}.

CONTROL-mouse-click and CONTROL-SHIFT-mouse-clids above except that
the changes to the column do not cancel the stataseolumns that are already
sorting - giving a way to initiate a compound sort.

8.6 The Custom Event of the Generic Editor

There is one custom event implemented. In the otrrelease the instance of the
TMainWindow is the only object listening to it. Thechnique implemented is described in
detail in [WWW-9]. This article describes in detavhen and how to make a Java class
observable. Basically, the observer pattern (seeni@a 1995]) is implemented.

Figure 8-35 depicts the UML diagram of the custamangs.

DataChangeEvent
- serialVersionUID: long
«interface»
+ DataChangeEvent(in source: RecordData) java::util::EventListener
«import»

«interface»
DataChangelListener

import» «import
«amporty «import> + tableDataChanged(in e: DataChangeEvent)

«import»

at::ac::tuwien::e9025248::genedit::dataAdmin::Recor dData

Figure 8-35 UML of the Custom Event. We depict thelependencies of the classes implementing custom
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8.6.1 Data Change Event

The DataChangeEvent is fired whenever there arewgdsato a record or table. The
DataChangeEvent class inherits from java.util. EQénect.

8.6.2 Data Change Listener
The Data Change Listener is an interface whichritd'om java.util. EventListener

8.7 Utilities

The class utils provides the application with aptewf static utility methods, which can be
used anywhere in the program. Figure 8-36 dephetJML diagram of this class.

utils

convertToPosivitelnt(in s: String): int

parseDate(in StrDate: String, in dateFormat: String): Date
DateToString(in d: Date, in format: String): String

isFlagSet(in value: int, in flag: int): boolean

setFlag(in value: int, in flag: int): int

deleteFlag(in value: int, in flag: int): int

writeToHistory(in msqg: String)

writeToErrorLog(in msg: String)

writeToErrorAndHistory(in msq: String)

RedirectStdErr(in filename: String)

RedirectStOut(in filename: String)

compareFieldValue(in datatype: String, in valO: String, in vall: String): int
conformsWithDatatype(in datatype: String, in value: String): boolean
isNullValue(in value: String): boolean

displayErrorMessage(in desk: Component, in title: String, in msg: String)
composelnvalidDataErrorMessage(in singleErr: String, in newAs: String[]): String
composeValueString(in values: String[]): String

initializeStringArray(in s: String[])

addToErr(in singleErr: String, in err: String): String

containsEmpty(in combo: JComboBox): boolean

normalizeFileName(in fname: String): String

B e o N o o o S R PO S R B S B o o B B

| «access» | «access»

at::ac::tuwien::e9025248::genedit::configuration::C onfiginfo

Figure 8-36 UML of utils. We depict the dependencieof the utils class.
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[1l. Demonstration of the tool and Conclusion

9 lllustration for a clinical trial about anorectic girls

Although the editor is designed to be able to waith all kind of questionnaires, its main
field of operation will be for clinical data.

9.1 Getting Started

Before starting the generic editor the first tirttee configuration file must be adapted to the
special requirements of each application. The gereglitor is language-independent. It can
be set up to run in basically every language, gedia specific language file is supplied. All
error messages which pertain to errors occurrinigreeloading the language file are in
English.

9.1.1 Setting up the Configuration File

The configuration file uses a lot of parametersdofigure the appearance of the application.
The Generic Editor won’t run without specifying tbenfiguration file as a parameter to the
program. One specific parameter specifies wheréntb the language translations. Should
there be an error during the loading process ottrdiguration file or the language file the
application will stop and display an according emessage. In the current release the profile
has to be edited by means of a text editor.

9.1.2 The Parameters of the Configuration File

The following table lists the various parameterd tags used by the configuration file. The
file is in XML file format. The default configurain file is AnorexieGermanProfile.xml. For
this thesis the Generic Editor is configured withe t AnorexieEnglishProfile.xml
configuration file to have the same languages enuser handbook and the application. Still,
the questionnaires are in German as the form dieinsi (especially the question texts) have
not been translated. Table 9-1 lists the tags efpifofile and there parameters and explains
their use.

Tag Explanation Parameters

editor_profile The outermost tag which states
that this xml file contains a
profile for the editor

title The title of the application
specified in the language which
is used during the applicatibn

Questionnaire_Groups This section specifies |the
different types of questionnaires
which can be used in the specific
application. The parameter count
is mandatory and specifies the
number of groups used during
the application

! translate, if setting up the Editor for a new Laage
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Tag

Explanation

Parameters

group

This subsection Q
Questionnaire_Groups specifi
the options of a specific type
guestionnaires

Df
es
Df

...IS a subsection of group at
specifies the id of the group
the language used during t
application? It should be unique
for the users to be able

distinguish the questionnair

groups. Examples for ids wou
be “Questionnaire” or “Maste
file data”

path

...Is a subsection of group and

specifies the location of the xrn
file defining the questionnaire.

nl

answer_dir

...Is a subsection of group &
specifies the subdirectory us

within Person_Dir to store the
answers for a specific replier

given at a specific time.

ind
ed

answer _file

...Is a subsection of group and

an alternative to answer_d
Only one of these two tags

allowed to be set for a specific
group. If answer _file is set than

r.
is

all the answers to questionnaines

of this groups are stored in
single file rather than in th
directory structure beloy
Person_Dir.

a
e

single

...Is a subsection of group and

specifies whether there is only

one set of answers allowed per

replier (when set to true, i.e

static data are recorded)

C .

or

whether there can be multiple
answer sets given at different
times (when set to false, i.e. time

dependent data are recorded)

ShortCut

...Is a subsection of group and
specifies the shortcut whigh

starts the answering modus for
the selected questionnaire group

% translate, if setting up the Editor for a new Laage
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Tag

Explanation

Parameters

addon_head fields

...Is a subsection of group

specifies whether there 3radditional head fields
f

additional head fields
guestionnaires of this group.

head field is a field which

specifies a characteristic speci
to the whole questionnaire, e.g
gualitative  time  descriptio

about when the questions of the

guestionnaire had been posed.

aulnt: the number o

]

A

fic
a

-

field

...IS a

single head field

subsection gfname the name of the
addon_head _fields. It specifieq &eld

xml_flag: the
xml_flag: used to
store it.
description:for
display only
data_type:
keyfield: if true, it is
part of the key

allowed_values

...Is a subsection of field arm@bunt: the number o

lists the allowed values. It
empty, if any value is allowed.

sallowed fields.

allowed

the values which can be entered  value

additional _xml

...Is a subsection of allowed grfthg: the xml_flag

specifies a mapping to one

more different xml_flags used taescriptionfor

ovalue:the value

store the same data. display only
data_type

Person_Dir As a subsection of the

editor_profile it specifies the

directory where the answers pf

specific repliers can be found.

The Person_Dir is optional, |it

must be wused, in case [of

guestionnaire  groups, Wwhigh

keep the answers in
subdirectory of the Person_Dir.

a
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Tag

Explanation

Parameters

Person_File

As a subsection of the

editor_profile it specifies the file,
which should keep the ids of the

available repliers. This tag

S

mandatory and has precedence

before the directory structu
under Person_Dir: If th

Person_File exists, all available

ids are read from th

Person_File. If it does not exist,

e

1%

e

the Person_Dir is searched for

available Replier-lds and the

Person_File is created accordi

to the subdirectories of

Person_Dir.

ng

Person_Type

... specifies, what kind of rep

answers the question of the

specific application, e.g. Patien

ier

IS

language

As a subsection of t
editor_profile, it specifies th

he

D

name of the language used in a

specific application. This is algo
the name of the language

resource file.

external_file

... specifies a default export fillormat

for exporting the data

‘CSv”

“AnswerFile”

can be “Conflation”,

or

external_cmd

...a command which will
executed automatically afte
exporting the data to the fil
specified in external_file, when

special submenu option of the

Extra Menu is chosen. The nan
of the submenu is either the o
specified by the parameter nar
or the command name witho
the complete path (if one wa
specified)

paame

ein the menu
a

ne
ne
ne
ut
1S

2iThe nameto display

Table 9-1 Tags and Parameters of the Profile. We deribe the tags and the attributes of the profile.
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9.1.3 The Default Configuration File in German

The default configuration file is AnorexieGermanfteoxml (see Code 9-1). It can be found
below:

<?xml version="1.0" encoding="1S0-8859-1"?>
<editor_profile>

<title>Anorexie</title>

<Questionnaire_Groups count = "3">

<group>
<id>Fragebogen</id>
<path>C:\Dokumente und Einstellungen\Martina\Eige ne
Dateien\Diplom_Miksch\data_fuer_eingabetool2\parame ter_master_data.xml</pa
th>

<answer_dir>.</answer_dir>
<single>false</single>
<ShortCut>F</ShortCut>
<addon_head_fields count = "2">
<field name= "Qualitativer Zeitpunkt" xml_flag=" kat"
description="Qualitativen Zeitpunt wahlen" displaya s = "combobox">
<allowed_values count="7">
<allowed value="pre" count_addon_flags="1">
<additional_xml flag="katnr" value="100"/>
</allowed>
<allowed value="kat1" count_addon_flags="1">
<additional_xml flag="katnr" value="200"/>
</allowed>
<allowed value="kat2" count_addon_flags="1">
<additional_xml flag="katnr" value="300"/>
</allowed>
<allowed value="kat3" count_addon_flags="1">
<additional_xml flag="katnr" value="400"/>
</allowed>
<allowed value="kat4" count_addon_flags="1">
<additional_xml flag="katnr" value="500"/>
</allowed>
<allowed value="post" count_addon_flags="1">
<additional_xml flag="katnr" value="600"/>
</allowed>
<allowed value="eval2" count_addon_flags="1">
<additional_xml flag="katnr" value="700"/>
</allowed>
</allowed_values>
</field>
<field name="Beantwortet von:" xml_flag="paramet er_source_flag"
keyfield ="true" displayas="combobox">
<allowed_values count="3">

<allowed value="C" description = "Child"/>
<allowed value="M" description = "Mother"/>
<allowed value="F" description = "Father"/>
</allowed_values>
<[field>
</addon_head_fields>
</group>
<group>
<id>Variable Stammdaten</id>
<path>C:\Dokumente und Einstellungen\Martina\Eige ne
Dateien\Diplom_Miksch\data_fuer_eingabetool2\variab le_stammdaten_master_da

ta.xml</path>
<answer_file>..\var_masterfile.xml</answer_file>
<single>false</single>
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<ShortCut>V</ShortCut>

</group>
<group>
<id>Stammdaten</id>
<path>C:\Dokumente_und_Einstellungen\Martina\Eige ne
Dateien\Diplom_Miksch\data_fuer_eingabetool2\stammd aten_master_data.xml</p
ath>

<answer_file>person_masterdata.xml</answer_file>
<single>true</single>
<ShortCut>S</ShortCut>

</group>
</Questionnaire_Groups>
<Person_Dir>C:\Dokumente und Einstellungen\Martina\ Eigene
Dateien\Diplom_Miksch\data_fuer_eingabetool2\data_r ecords\</Person_Dir>

<Person_File>person.xml</Person_File>

<Person_Type>Patient</Person_Type>

<Person_ShortCut>P</Person_ShortCut>

<language>german</language>

<external_cmd name="Gravi++">C:\Dokumente und Einst ellungen\Martina\Eigene
Dateien\Diplom_Miksch\data_fuer_eingabetool2\mybatc h.bat</external_cmd>
<external_file format="Conflation">C:\Dokumente und

Einstellungen\Martina\Eigene

Dateien\Diplom_Miksch\data_fuer_eingabetool2\gravio utput.xml</external_fil
e>

</editor_profile>

Code 9-1 Default Configuration File. We list the dfault profile.

9.1.4 The English Configuration File Used for this Documatation

The English configuration file used for this themsAnorexieEnglishProfile.xml. It can be
found in Code 9-2:

<?xml version="1.0" encoding="1S0-8859-1"?>
<editor_profile>
<title>Anorexia</title>
<Questionnaire_Groups count = "3">
<group>
<id>Questionnaire</id>

<path>G:\Dokumente_und_Einstellungen\martina\Diplo m_Miksch\data_fuer_ein
gabetool2\parameter_master_data.xml</path>
<answer_dir>.</answer_dir>
<single>false</single>
<ShortCut>F</ShortCut>
<addon_head_fields count = "2">
<field name= "Qualitative Timestamp" xml_flag="k at" keyfield =
"false">
<allowed_values count="6">
<allowed value="pre" count_addon_flags="1">
<additional_xml flag="katnr" value="100"/>
</allowed>
<allowed value="kat1l" count_addon_flags="1">
<additional_xml flag="katnr" value="200"/>
</allowed>
<allowed value="kat2" count_addon_flags="1">
<additional_xml flag="katnr" value="300"/>
</allowed>
<allowed value="kat3" count_addon_flags="1">
<additional_xml flag="katnr" value="400"/>
</allowed>
<allowed value="kat4" count_addon_flags="1">
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<additional_xml flag="katnr" value="500"/>
</allowed>
<allowed value="post" count_addon_flags="1">
<additional_xml flag="katnr" value="600"/>

</allowed>
</allowed_values>
<[field>
<field name="Replied by:" xml_flag="parameter_so urce_flag">
<allowed_values count="3" keyfield = "true">
<allowed value="C" description = "Child"/>
<allowed value="M" description = "Mother"/>
<allowed value="F" description = "Father"/>
</allowed_values>
<[field>
</addon_head_fields>
</group>
<group>

<id>Variable Master File</id>

<path>G:\Dokumente_und_Einstellungen\martina\Diplo m_Miksch\data_fuer_ein
gabetool2\variable_stammdaten_master_data.xml</path >
<answer_file>var_masterfile.xml</answer_file>
<single>false</single>
<ShortCut>V</ShortCut>
</group>
<group>
<id>Master File</id>
<path>G:\Dokumente_und_Einstellungen\martina\Diplo m_Miksch\data_fuer_ein
gabetool2\stammdaten_master_data.xml</path>
<answer_file>person_masterdata.xml</answer_file>
<single>true</single>
<ShortCut>S</ShortCut>
</group>
</Questionnaire_Groups>
<Person_Dir>G:\Dokumente_und_Einstellungen\martina\ Diplom_Miksch\data_fuer
_eingabetool2\data_records\</Person_Dir>
<Person_File>person.xml</Person_File>
<Person_Type>Patient</Person_Type>
<Person_ShortCut>P</Person_ShortCut>
<language>english</language>
<external_cmd name="Gravi++">C:\Dokumente und Einst ellungen\Martina\Eigene
Dateien\Diplom_Miksch\data_fuer_eingabetool2\mybatc h.bat</external_cmd>
<external_file format="Conflation">C:\Dokumente und
Einstellungen\Martina\Eigene
Dateien\Diplom_Miksch\data_fuer_eingabetool2\gravio utput.xml</external_fil
e>
</editor_profile>

Code 9-2 English Profile. We list the English profe used during this thesis.

9.1.5 The Language Specific Translations

The language specific translations of the programesiu entries, error messages and captions
are found in a file relative to the root of the gmam installation in a subdirectory called
resources. Its name is composed out of the cordérthe <language> settings in the
configuration file. E.g. if it statesl anguage>englishk/ | anguage> in the configuration file,
than the file for the language specific translagicn

{programroot}\resources\english.xml,
where {programroot} directory the Generic Editofnstalled in.
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9.2 The Command Line Parameters

The Generic Editor knows two command line paransetdihe first is compulsory and

specifies the location of the configuration filehel second disables the redirection of the
outputs sent to STDERR to error.log and the outpeits to STDOUT to history. The user can
optionally choose this option by specifying 1 aseaond command line parameter. This is an

example showing how to invoke the program with nected outputs:
java -jar GenericEditor.jar \AnorexieGermanProfile xml

The following demonstrates how to configure thegpam for sending its messages to the

console instead.
java -jar GenericEditor.jar .\AnorexieGermanProfile xml 1

9.3 Starting the Program

It is recommended to create a batch file for inmgkihe Generic Editor. The default batch file
is: GenEdit.bat
The start up of the program is done in six steps:

1. The profile is read for configuring the generictedi

2. The language specific translations are read.

If there is an error in steps (1) or (2) an err@ssage will be displayed and the
application will be closed again.

3. The parameter sources are loaded.

4. The forms of each form group are loaded.

5. The answers for each group of forms are loadettiele are parameter-sources not yet
defined through step 3, they will be automaticaltgated during the loading process
of the answers.

6. The main menu is displayed.

Following is the GenEdit.bat file, which has beaedifor creating this documentation:

java -jar GenericEditor.jar .\AnorexieGermanProfile xml 1

Figure 9-1 depicts an example of a start up scriteadditionally displays basic descriptive
statistics about the available parameter souroesisfand answers for each group.

£ Anorexia _ 3] x|

RecordiCheck Data Design Patient Extras

Statistical Values

Mumber of Patient: 632 Lastchanged: 15.02.2007 02:05
Humber of Groups of Questionnaires 3 Last changed: 12.02.2007 06:53
Questionnaire: 28 Lastchanged: 02.11.2006 0515
Replies: 3634 Last changed: 02.11.2006 05:24
YYariable Master Data: 0 Lastchanged: 26.11.2006 05:37
Replies: 0 Last changed: 21.11.2006 10:58
Master Data: 0 Lastchanged: 12.02.2007 06:43
Replies: 0 Last changed:

Figure 9-1 Main Window. We give an example of the ain window.
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Once the main window is displayed and the loadihthe data is complete the user can start
to work with the Generic Editor.

9.4 Using the Generic Editor

The Generic Editor supports four different tasks:
1. The recording of measurement data.
2. The design of forms
3. The maintenance of parameter sources
4. Export and Import of the measurement data.
The first three tasks reflect the fact that theeethree basic things necessary to collect values
for parameters:
1. Structural data: the definitions of the paramet&he parameters are grouped together
in forms. The structural data is defined by tasth2,design of the forms.
2. Sources for the parameters. These are for exanepsems replying to a questionnaire.
The parameter sources are defined by task 3, ti@enance of parameter sources.
3. Measurement data: These are the values of a paagieen by a parameter source
(at a certain time). Measurement data are recdogleédsk 1.

9.4.1 Recording Data

The most frequent task is to record measuremer, detich is to record the values to
parameters of a certain form for an existing patamsource. These values are originated by
a parameter source at a certain specifiable timmeSmeasurement data — e.g. master data -
are not time-oriented and do not require specifyirggtime.

The first step is to select the group of questia@sa The available groups of questionnaires
are defined in the profile. Figure 9-2 shows tHea®n for the AnorexieEnglishProfile.xml

£ Anorexia _ O] %]
m Design Patient Exiras
uestionnaire Strg-F
\QIariahle Master Data strz-v cal Values
Master Data Strg- 5 632 Lastchanged: 15022007 02:05
Humber of Groups of Questionnaires 3 Lastchanged: 12022007 0653
Questionnaire: 28 Lastchanged: 0211.2006 05145
Replies: 3634 Last changed: 02.11.200605:24
Variabhle Master Data: 0 Lastchanged: 2611.2006 0537
Replies: 0 Lastchanged: 21.11.200610:58
Master Data: 0 Lastchanged: 12022007 0643
Replies: 0 Last changed:

Figure 9-2 Selection of the Form Group. Before theecording of parameter values can be started the es
has to select the form group first.

If there are no parameter sources available oronod defined for the selected form group,
the program will display an error message instedpening the record data window. It

prompts the user to first define at least one patansource or at least one form for this form
group respectively.
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Figure 9-3 shows, how the record data window ldides for questionnaires when using the
AnorexieEnglishProfile.xml.

£ Record/Check Data - Que - ||:|| xl

File Navigation Sort by ‘

ElEHM
D

Form-IDr Patient ate Replied by

| |

Qualitative Timestamp Kat2 hd

1. Wenn sich Widerstande auftun, finde ich —
Mittel und Wege, mich durchzusetzen o

2. Die Losung schwieriger Probleme gelingt
mir immer, wenn ich mich darum bemiihe

=
=
-
Pl
=
F=

3. Es bereitet mir Keine Schwierigkeiten,
meine Absichten und Ziele zu verwirklichen

=
=
-
Pl
L]
£

4. In unerwarteten Situationen weik ich
immer, wie ich mich verhalten soll

=
=
-
P
L]
£

5. Auch bei iiberraschenden Ereignissen
glaube ich, dak ich gut mit ihnen
zurechtkommen kann Qo 0 ® o 0

1]

6. Schwierigkeiten sehe ich gelassen

Figure 9-3 Record Data Window. We give an examplef @ record data window.

After the record data window is displayed, the user perform various tasks:
* File
o0 New Selection = Close: Closes the current Selection
o Search: Opens the search/filter window and enahkesiser to select a record
or assign values of head fields without explictijening the record.
o Save: Saves the answers of the current questi@nair
0 Reset: Resets the answers of the current questientmaough reloading the
answers
o Delete: Deletes currently displayed answers
o Print: Prints the displayed questionnaire.
* Navigation
o First Record
o Previous Record
o Next Record
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0 Last Record
e Sort by
o FormId
o Parameter Source Id (in the case of the Anorexikstriyofile.xml these are
Patient Ids.

After starting the record data window, the user salect the record he wants to work with.
He can either select an existing record or crea@aone.

9411 Create a New Record

In order to create a new record the user needpdoify all the key parameters to these
records. The key parameters consist of the forntkiel,parameter source id, the date (if the
form belongs to a form group which is time orientasd possibly further key values as
defined in the profile. After selecting the desikedues, they user has to confirm his selection
by clicking the button at the right of these fieloisby pressing the enter key. Then the user
can start keying in the answers given by the par@nseurce. For further information on this
topic please read section 9.4.1.3.

9.4.1.2  Select an Existing Record

There are a couple of possibilities for selectingaisting record:

1. The user can enter the key values directly as dbestm section 9.4.1.1.

2. The user can search for an existing record by usiedgSearch/Filter utility. The
Search/Filter utility can be started either by ding search from the file menu, or by
clicking the magnifier or by using a shortcut. Farther information on searching
look at section 9.4.5.

3. The user can navigate trough the records by chgésist Record, Previous Record,
Next Record or Last Record either from the Navigation menu or by clicking ihens
at the bottom of the screen. It might be usefignisure that the records are sorting in
some way before using the navigation. For infororathbout sorting look at section
9.4.1.10.

9.4.1.3 Entering Answers

After selection of a record the user can enterti@vers. The component used for entering an
answer can be either a text field or a combo boa& group of radio buttons. Which one is
used, depends on the settings specified in the tfimition and on heuristics. Please look
into section 9.4.2 for further information on thagpic.

9.4.1.4  Searching for a Record / Specifying Values  of Head Fields without
Opening the Record

In order to search for a record the user has tcséteSearch utility. The Record Data task
as well as the Design task as well as the Expsi tese a common Search/Filter Dialog.
Therefore, the Search/Filter Dialog is describea isection of its own. See section 9.4.5 for
further information on this topic.
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9.4.1.5 Save the Answers
The user can save changes at any time by chodsin@ave action. If the user selects any
task, which could result in closing the currentorelc the user will be prompted, whether he
wants to save his changes, if there are any. Tlleniog actions result in closing the current
record:

» First Record

* Previous Record

* Next Record

» Last Record

* New Selection / Close

* Search
Furthermore, the user is prompted to save his @sabgfore sorting the records.

9.4.1.6 Resetting the Answers

In order to reset the entered answers to the &stdsvalues, the user can select Reseat
action.

9.4.1.7 Deleting the Answers

The answers currently displayed can be deletedelgctng theDelete action. The whole
answer set will deleted. Afterwards, no record isplhyed and the user can continue by
selecting another record.

9.4.1.8  Printing the Answers
The questionnaire currently displayed is printedsélecting thérint action.

9.4.1.9 Close a Record / Work with another Record

In order to work with another record the user calec Close or New Selection. Both are
equivalent and result in the start situation.

9.4.1.10 Sorting the Answers

The answers can be sorted by using $bet by: actions. The user can choose whether to
primary sort by the form-id or the parameter soudcAll other head fields are used for sub
sorting the records. E.g., if the user choosesritngry sort for the form-id, the records are
also sub sorted by the replier-id, the date etc.

9.4.1.11 Navigation through the Records

The user can navigate through the records by chgdsist, previous, next or last record
either from the menu or by clicking the accordingtbns on the bottom of the screen. The
user can determine the sequence of the recorderbggsthem first. For further information
on sorting the answers see section 9.4.1.10.

9.4.1.12 The Shortcuts and Icons for the Tasks

The shortcuts and icons for the tasks can be fauiléble 9-2. META is short for the META
key used by a specific platform. In the case of #dims XP this would be the CTRL key.

Task Shortcut Icon

New Selection/Close META-F4
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Task Shortcut Icon
Search META-F n
Save META-S %ﬂf
Reset META-Z Iﬁ]
Delete META-D |
Print META-P
First Record META-7
Previous Record META-4
Next Record META-6
Last Record META-1

Table 9-2 Shortcuts in the Record Data Window. Wedt the actions, shortcuts and icons used in the
record data window.

9.4.2 Designing Forms

Before any measurement data can be recorded, énenasds to define the forms, for which
measurement data is to be recorded.

The first step is to select the group of questiai®sa The available groups of questionnaires
are defined in the profile. Figure 9-4 shows tHeden for the AnorexieEnglishProfile.xml.

£ Anorexia _ O] X

Record/Check Data Design| Patient Extras

Questionnaire

Variable Master Data

Number of Patient: | Master Data 2 Lastchanged: 15022007 02:05
Number of Groups of Questionnaires 3 Lastchanged: 12.02.2007 06453
Questionnaire: 28 Last changed: 02.11.2006 0515
Replies: 3634 Last changed: 0211.2006 05:24
Variable Master Data: 0 Lastchanged: 26.11.2006 0537
Replies: 0 Lastchanged: 21.11.200610:58
Master Data: 0 Lastchanged: 12022007 0643

Replies: 0 Last changed:

Figure 9-4 Selection of the Form Group for Designig Forms. The user has to select for which form grqu
he wants to start the design form process.
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Figure 9-5 shows how the Design Form Window lodks: |

£. Design - Questionnaire - O Xl
File Edit Navigation Sortby: Extras |
o
QEAE
Form-ID Description M. Replies Editing of fields might make answers unavailable =55
ot irvalid
‘ e [] Dovyoureallywant to edit?
IPlease restart the application after changing
walues!
D Guestion Datatrpe Display as Min Mean. [LEES
1 iWerhalt sich zu jung fir seindihr Alter integer 1] Z |~ |
2 Leidet unter Heuschnupfen ader anderen Allergien integer 11] 2
3 Streitet oderwiderspricht viel integer o 2
4 Hat Asthma integer 11] 2
= BeiJungen: vethalt sich wie ein Madehen- Bei Madchen: verhalt sich wie ein Junge integer 0 2 1
B Entleert den Darm aulierhalb der Toilette, kotet ein integer 1] 2 I
7 Gibtan, schneidet auf integer 11] 2
8 Kann sich nicht konzentrieren, kann nicht lange aufassen integer o 2
g Kommtwon hestimmten Gedanken nicht los integer 11] 2 | |
10 Kann nicht stillsitzen, ist unruhig oder Oherakiiv integer 0 2
14 IKlammert sich an Erwachsene oder istzu abhangig integer 1] 2
12 Klagt Gber Einsamkeit integer 11] 2
13 Ist verwirt oder zerstreut integer o 2
14 Weint viel integer 11] 2
15 Ist roh zu Tieren oder qualt sie integer 0 2
1B Ist roh oder gemein zu anderen oder schiichtert sie ein integer 1] 2
17 Hat Tautrdume oder ist gedankenverloren integer 11] 2
18 verletrt sich absichilich oderversucht Selbstrnard integer o 2
18 Werlangt viel Beachtung integer 11] 2 —_—
20 Macht seinefihre eigenen Sachen kaputt integer 0 2
il hacht Sachen kaputt, die den Eltern, Geschwister oder anderen geharen integer 1] 2 ‘@‘
22 Gehorcht nichtzu Hause integer 11] 2 —
23 Gehorcht nicht in der Schule integer o 2
24 |t schlecht integer 11] 2
25 Kamrmt mit anderen Kindernfdugendlichen nicht aus integer 0 2
28 Scheint sich nicht schuldig zu fithlen, wenn ersie sich schlecht benommen hat integer 1] 2
27 |st lgicht eifersichti integer 11] 2
28 1G4 ader trinkt Dinge, die nicht zurn Essen oder Trinken geeignet sind integer o 2
28 Firchtet sich vor bestimmten Tieren, Situationen oder Platzen (ausgenommen Schule) integer 11] 2
30 Hat Angst, in die Schule zu gehen integer 0 2
N Hat Angst, ebwas Schlimmes zu denken oder zu tun integer 1] 2
32 Glaubt, perfekt sein zu missen integer 11] 2 =]
0000100028 ‘ E] Answers exist for this Form. Some form and guestion data cannot be changed.
Bt e

Figure 9-5 Design Form Window. We give an examplef @ design form window.

After the design window is displayed, the usereagitheeds to select an existing form, which

he wants to modify or enter a new unique form-idd®ating a new form.

Once a form-id has been chosen, the user can pexarious tasks on the form. If there are
already answers available for a form, the programhipits the user to change some structural

information, as long as the user does not enalaegds explicitly.

The following tasks can be performed during thegfeprocess:

* File
o New Selection
0 Search
0 Save
0 Reset
o Copy
0 Delete
o Print
o0 Preview
o Edit
0 New
= above
= below
o0 Delete
o Cut
o Copy
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o Paste

= above

= below
o Move

n up

= down

o Allowed Answers
* Navigation

o First

o Previous

0 Next

0 Last
e Sort By:

o Form-ld

o Description
e [Extras

o Delete Answers

9.4.2.1 Creating a new Form

A new form will be created automatically, if theem®nters a new Form-Id in the combo box
Form-ID. After entering a new form-id an empty Form wid tisplayed. Thereafter, the user
can add questions etc.

9.4.2.2 Opening an Existing Form

The user can either select the Form-Id from th¢ inikhe Combo BoX¥orm-1D or enter it
manually. Furthermore, he can choose a record anclsimg for it or by navigating through
the records by selecting one of the navigationoasti After selecting an existing form-id the
system checks for answers to this form. The nunolbemswers which exist for a selected
form is displayed in the information fieReplies. If there are answers to a form, some form
properties can only be changed, if the user enatiesging explicitly. The following
changes are still possible without enabling chargedicitly, even if answers exist:
» Change of the question text
* Change of the way the answers can be entered
* Definition of minimum, maximum and mean values. Thi@imum and the maximum
values are the minimum allowed and the maximumwadtb values. So if the user
specifies a new minimum or a new maximum value,piftggram checks whether the
new minimum or maximum conforms to the existingadat
* Deletion of all allowed values. This is equal ttoaing every value of the specified
data type

9.4.2.3  Specifying the Form’s Parameters and the Qu  estions
After selection of a form the user can enter adeon to the form and the questions.

9.4.2.3.1 Questions and Question’s Properties

Questions can be added by chooshugl Above or Add Below either from the Edit Menu or
by using the buttons or shortcuts.

Both actions will result in a new row in the questitable where one can specify the
parameters to be used for a question. The progrdrawmtomatically assign a unique numeric
question id to each new question. The questiomidbe overwritten and may also be a string,
but it must be unique within a form. Also all otHelds will contain default values for a new
question.

88



From left to right the user can specify:
* The question id
* The question text
The data type of the answer: This can be:

0 Integer (the default)

o Float

o String

The way how the entries of the answers to a quesao be done. This can be:

o Empty -> the program uses a heuristic for displgyin

0 Textfield: a text field is displayed in any case

o A group of radio buttons: radio buttons are dispiyif there are either
allowed values for this question, or the data tgpthe answers is integer and
the user specified a minimum and a maximum allowede. If none of the
above is applicable, the program will display & fexd.

o A combo box. Also the combo box will only be disgd, if there are allowed
values defined or the data type of the questionnisger and there is a
minimum as well as a maximum allowed value definéd.any other
circumstance a text field will be displayed instead

e The minimum allowed value: This is the minimum \ealuhich may be entered by the
user when recording answers to this question.

e The maximum allowed value: This is the maximum ealuhich may be entered by
the user when recording answers to this question.

 The mean value: The mean value defines a normalevidr the answers. In the
current version of the program it is only definedldastored but not used when
recording answers. It could be used as a defalleva future releases.

9.4.2.3.2 Defining allowed values for a questions

In order to define allowed values the user hashtwoseEdit/Allowed Values first. This will

open another window, which displays and keeps tadcthe defined values of the marked

guestion. To define allowed values, the user caretfter use:

Edit/Add: to add a new allowed value

Edit/Remove: to delete the marked allowed value

Edit/Remove All:  to remove all allowed values, which means allgvany value of the
data type chosen for this question.

9.4.2.3.3 Moving a question
The marked question can be moved up or down bysthgahe action€&dit/Move Up or
Edit/Move Down. The sequence of the questions in the design windetermines the
sequence of the questions when recording answeis particular form and the sequence of
the answers when importing data using the “singvé’ ICSV format. For further information
on importing data refer to section 9.4.4.2.

9.4.2.3.4 Cut, Copy, Paste and Delete of Questions

Both Cut and Delete will remove a question from the form definitiom the contrary to
Delete, Cut will keep a copy of the question in a temporargsiion.Copy too makes a copy
of the currently marked question. Once there i®@yf a question available, the user can
paste the question either above or below a cuyremtrked question.
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9.4.2.4  Searching for a Form / Specifying Values of Head Fields without
Opening the Record
In order to search for a form the user has to séheSearch utility either from the File Menu
or by clicking the magnifier. The record data taskwell as the design task as well as the
export task use a common filter dialog. Therefte,filter dialog is described in a section of
its own. See section 9.4.5 for further informatamnsearching and filtering data.

9.4.25  Save the Form
The user can save changes at any time by cho&siegfrom the File Menu, or by clicking
the disk. If the user selects any task, which ceoalllt in closing the current form, the user
will be asked, whether he wants to save his chanféisere are any. The following tasks
result in closing the current form:

* First Record

* Previous Record

* Next Record

* Last Record

* New Selection / Close

e Search
Furthermore, the user is prompted to save his @sabgfore sorting the records.

9.4.2.6 Resetting the Form

In order to reset the form to the last saved d&dimj the user can seleeset from the File
menu or click the reset button.

9.4.2.7 Copying a Form

The user is enabled to quickly set up similar qoastires by copying an existing form to a
new form. In order to copy a form the user haselec theCopy action. All questions of the
form including their allowed values will be copiealthe new form if the user specifies a new
unique form-id upon request.

9.4.2.8 Deleting the Form

The form currently displayed can be deleted byctielg Delete from the File menu. This will
delete the form completely and results in the Swiation. If there are answers available for
the form the user will be asked, whether he wamidelete these answers, too. If he declines,
the form will not be deleted.

9.4.2.9  Printing the Form

The form currently displayed is printed by selegtifrint from the File menu or by clicking
the Print button. Printing the form will lead tgentout of an empty form, which can be used
as paper questionnaire.

9.4.2.10 Previewing the Form

One can preview the way how the form is displaydtenv recording answers for it by
choosing théreview action. The user has to store the form beforeingntihe preview. None
of the actions available when recording data candeel in the preview mode.
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9.4.2.11 Close a Record / Work with Another Record

In order to work with another record the user calect File/Close or File/New Selection.
Both are equivalent and result in the start situnati

9.4.2.12 Navigation through the Records

The user can navigate through the records by chgdsist, previous, next or last record
either from the menu or by clicking the accordingtbns at the bottom of the screen. The
user can determine the sequence of the recorderbggsthem first. For further information
on sorting the forms see section 9.4.2.13.

9.4.2.13 Sorting the Forms

The forms can be sorted by using 8wt by: Menu. The user can choose whether to primary
sort by the form id or by the form description. Aliher form head fields are used for sub

sorting the records. E.g. if the user choosesitogy sort by the form id, the records are also

sub sorted by the form description and the numbguestions.

9.4.2.14 Deleting All Answers to a Form
For convenience the user is provided with an optmmlelete all answers to a form. This
action can be either started by selectingDekete all Answers action explicitly or implicitly
when the user decides to delete a form, for whirdret are still answers available. In the
second case the system asks, whether the user toamtdete all the answers to a form and
will only delete the answers and the form, if tlsemagrees.

9.4.2.15 The Shortcuts and Icons for the Tasks

Table 9-3 lists the shortcuts and icons for thegiheform task. META is short for the META
key used by a specific platform. In the case of #gims XP this would be the CTRL key.

Task Shortcut Icon
New Selection/Close META-F4
Search META-F n
Save META-S >
Reset META-Z @
Copy META-Y E
Delete META-D ey
Print META-P =2
Preview META-L
First Record META-7
Previous Record META-4
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Task Shortcut Icon
Next Record META-6
Last Record META-1
New above META-+
New below META-I
Delete META-Del e
Cut META-B
Copy (question) META-K E
Paste above META-M
Paste below META-J
Move up META-8
Move down META-2
Allowed Value META-O @
Add (allowed value) META-1
Remove (allowed value) META-BS @
Remove all (allowed values) META-2 @
Delete Answer META-R ; _‘ﬁ

Table 9-3 Action of the Design Form Window. We listhe actions, shortcuts and icons used in the desig
form window.

9.4.3 Maintaining Parameter Sources

The parameter sources are the sources of the vaude parameters. These can be for
example the sources of the answers to questiorsnaire

The type of the source is specified in the profilén the case of the
AnorexieEnglishProfile.xml the parameter sources @atients who participate at a clinical
study about Anorexia.

In order to record data for a certain parametercguhe parameter source must be available.
This means it must be created before being ablectord data for a certain parameter source.
In the contrary to recording answers or designiognk, the maintenance of parameter
sources requires only a single table, because rihgrgm does not record any details to a
parameter source besides its id. Further informattm parameter sources are handled
conceptually like ordinary questionnaires. Therefdhe user has to design one or more forms
for keeping track of the master data to a paransgarce instead of directly entering them
during the maintenance of parameter sources.
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After selecting the maintenance of Parameter Soud® - in the case of our
AnorexieEnglishProfile.xml (see Code 9-2) these patents — the following window is
displayed (see Figure 9-6):

P mipld
Patient- 10 Replies Qnly the ld last added, can be edited. All ather lds can anly
10 123 |~ | be deleted. Ifthare is data available for a specific |d, the 1d
12 72 |=| will anly he deleted, ifthe user commits. This is to make
13 134 sure that there is no data entered for a specific [d, when the
14 132 Id is edited.
16 140
32 3 The data can be sorted by clicking the tahle headers.
33 3
a4 3
a 33
1 51
17 39
18 ar
19 101
2 41
20 74
21 33
22 9
23 4g
24 A0
25 56
26 70
27 ]
28 37
29 ] =1

Figure 9-6 Parameter Source Maintenance Window. Wgive an example of the parameter source
maintenance window.

The window displays a table of all available parsneources — in our case patients
together with the number of answers available &mhepatient.

Now the following actions are possible:
e Patient
0 New
o Delete
o0 Save
0 Reset
o Close
e Extras
o Delete Answers

9.4.3.1 Creating a New Parameter Source

A new parameter source can be created by chodse&meiv action either from the parameter
source menu or by using the shortcut or by clickimgnew button

9.4.3.2 Delete

An existing parameter source can be deleted by in@ik and choosing thdelete action
either from the parameter source menu or by udiegshortcut or by clicking the delete
button.
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9.4.3.3 Saving Changes

Changes to the parameter source table are saveéenignd through choosing te&ve action
either from the parameter source menu or by usiaghortcut or by clicking the save button.
Furthermore, the user will be asked whether he sviamtsave his changes, if the parameter
source maintenance window is closing.

9434 Reset

The parameter source table can be reloaded frordiskeby choosing theeset action either
from the parameter source menu or by using thealtasr by clicking the reset button.

9.4.35 Close

The parameter source maintenance window can beclmg choosing thelose action either
from the parameter source menu or by using thealtasr by clicking the close button.

9.4.3.6 Delete All Answers of a Parameter Source

The user has the option to delete all answers wéxest for the marked parameter source by
choosing thalelete answers action from the extras menu.

9.4.3.7 The Shortcuts and Icons for the Tasks
Table 9-4 lists the shortcuts and Icons of the fatar Source maintenance:

Task Shortcut Icon
Close META-F4
New META-+ D
Delete META-D c

Reset META-Z @
Save META-S ™
Delete Answer META-R ; _ﬁ

Table 9-4 Shortcuts of the Actions in the ParameteBource Maintenance Window. We list the actions,
shortcuts and icons used in the parameter source rimaenance window.

9.4.4 Extras
The Extras menu covers Import and Export facilibesy in this version. Depending on the
profile there can be a third option available tisagxport to a file defined in the profile and
start of a program which is also defined in thefifgoThe Export and Import option will only
export and import answers.

9.4.4.1 Exporting Data

In order to export data the user has to selecEttmort menu from the Extras menu. Each
Export menu has a submenu to enable the userdottbe desired group of questionnaires
for which he intents to export the data. So theoexgequires two steps:

1. selection of the group of questionnaires (see Ei§uT)
2. define the required parameters
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£, Anorexia - O] x|

Record/Check Data Desigh Patient Extras|

Ty Export of Answerto ¥ Questionnaire
Statistical V| =* _
Import of Answersto * Variahle Master Data

Number of Patient: Grawvi++ *| Master Data
Mumber of Groups of Questionnaires 3 Last changed: 12.02.2007 06:53
Questionnaire: 28 Lastchanged: 02.11.2006 05145
Replies: 3634 Last changed: 02.11.2006 0524
\fariable Master Data: 0 Lastchanged: 26.11.2006 0537
Replies: 0 Last changed: 21.11.200610:58
Master Data: 0 Last changed: 12022007 06:43

=

Replies: Last changed:

Figure 9-7 Selection of the Form Group for ExportBefore an export can be started the form group hat
be selected.

9.4.4.1.1 Defining the desired parameters

After selecting the group of questionnaires a wimdike the following will be displayed. The
details of the window depend on the profile (sestise 9.1.2 for details on the configuration
options). Figure 9-8 is an example of an exporiodia
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£ Export of Replies X |
Suchen in: | data - et I%
D conflation_dataset.zml | D sofa.sample.Hinum Conflate using Fields:
D conflation_dataset_huge.=xmil D template.=ml Form-ID
D conflation_dataset_Klein.=xml Patient
[} confation_dataset_sofa.xml Day
B conflation_dataset_study_wv1.xml Month
. . Year
D conflation_dataset_viele_pseudo_daten.xmi Replied by:
() experiment.xmi Qualitative Timestamp
D experiment_zu_dataset_alt.zml
[ Fitter
D parameter_master_data.=ml
[ resutt-gpt.xmi [v] Scale?
D result-cp.xml Min:
[ result-tpg.xmi 0 |
B sofa.sample.Hinum.zmil Max
l I v 8 |
Dateiname: |cunﬂatinn_dataset.}<ml |
Dateityp: | Conflation v
Export ‘ | Abbrechen ‘

Figure 9-8 Export Dialog. We give an example of aaxport dialog.

In order to export data the user has to specify:

e The file to export to

* The format of the exported file. In the current sien the following formats are

available:

o Conflation. The conflation file format is defined ¢chapter 1V.2.1.

o CSV: The CSV format is defined in chapter 1V.2.21as equal to the multiple
row CSV file format used in the Import file chooser

o AnswerFile: This option is available for conveniendt makes it possible to
migrate the answer data from a directory structara single file. See chapter

IV.2.4 for details on the AnswerFile format.

» If the Conflation format is chosen the user haselect the field(s) to conflate over.
» If the export format is not AnswerFile, the usen edso:

o Scale the data for the export

o Filter the data and only export a subset of tha ddtich conforms to the filter

criteria

The export is started by clicking the export butttirthe selected file already exists, the
user needs to confirm that he wants to overwrigeetkisting file.

9.4.4.1.2 Scaling the data

By ticking the scale checkbox and specifying a mesminimum and maximum, the user can
scale the data for the export. The scale functgesia linear function, which maps a defined
minimum to the chosen minimum and a defined maxintanthe chosen maximum. The

following algorithm is used:
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Answers to question which have a defined allowedimmim and a defined allowed
maximum: Here the defined minimum and the definegkimum are equal to the
allowed minimum and the allowed maximum definedimyrthe form definition
process

Answers to question with open scales. If eitherdahewed minimum or the allowed
maximum is defined for this question this sideassidered the defined minimum or
maximum respectively. The other one (or both, in@oexists in the question
definition) are calculated dynamically upon useguest. Should such question exist
the program will display an option panel, so timat tiser can choose between:

o Calculate the minimum or maximum dynamically. Irstbase it might happen
that there are not enough data available for cafitl a minimum or
maximum or a minimum which differs from the maximamd vice versa. In
this case another option panel will be displayedctvtenables the user to
choose between:

= Don'’t scale the answers
= Don’t export the answers
o Don't scale the answers to these questions
o Don’t export these answers
These options can be chosen only once and are dailichg the whole export
afterwards. So the user cannot choose not to experanswers of one question, to
export non scaled data for another question anchkculate the existing minimums
and maximums dynamically for a third question.
However, there is a drawback in calculating thestaxy minimum and maximum
dynamically, which is that it might be that the Iscadata of exports done at different
times cannot be compared to each other. This isusecthere might be answers
added, changed or deleted in the meanwhile anccimidead to different calculated
minimums and maximums at each export time.
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9.4.4.2 Importing Data
The answer data can be imported by choosing tbédimat (file filter) and the file to import.
The import utility knows the following file formats

 CSV -single row

e CSV - multiple row

For details on the supported file formats pleas& lat chapter 1V.2. Should there be answers
to a non-existing parameter source the parameteceads created automatically. The system
checks for invalid answer values and displays aor @nessage, if necessary.

Figure 9-9 shows an import dialog:

X|

Suchen in: || exporttest - EZEZ'E

[ 08112006.csv
[ 13112006.csv

Dateiname: | |

Dateityp: |c5\.r - single row | — ‘

Import ‘ | Abbrechen ‘

Figure 9-9 Import of Answers. We give an example cdn import dialog.

9.4.4.3 Exporting and Automatically Start of an Ext  ernal Program

This option is only available, if the user spedf@n external program and an external file in
the profile (see section 9.1.2). It is pretty mulbh same than exporting the data to the file
specified in the profile in the format specifiedtive profile. If the user does not specify the
format in the profile it defaults to the multiplew CSV format. The name of the option is
either determined by the parameter name to thereltprogram in the profile, or, in case it is
not specified, by the name of the called prograthevit the path.

Therefore, this option does not require a file derolt uses the settings in the profile instead.
The export as well as the external program wilstagted upon user request. Figure 9-10 is an
example of a search/filter dialog.
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£ Export and Start of: Gra

Conflate using Fields:

Form-1D

Patient

Day

Month

Year

Replied in:

k)ual'rtative Timemamp|

[ ] Fitter

Scale?
Min:

[ |

| Export H Gravit+ H Cancel ‘

Figure 9-10 Export and Start of Gravi++ Dialog. Wegive an example of a dialog for exporting the datéo

the a file specified in the profile and start of arexternal program.
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9.4.5 Searching / Filtering the Data

In order to be able to search for records or filber data, the user can choose the search utility
when recording data, as well as when exporting, @astavell as when designing forms. There
is only one searchf/filter utility which is configed by parameters to be capable to filter
different tables and react slightly different whesed for filtering than for searching.

Figure 9-11 is an example of a search/filter dialog

£ Value X|
Filter View
= |l
internal nu...|  Form-ID Patient Date Replied by: | Qualitative ... Sirnple Filter
L £ L DTNIN05EIC kai = Conjunction Field Comparator Walue
z =, 0 01i02/2005 |G katz FormlD = =
4 ASW i] 1002002 |C post
a ASW i] 23152005 |C katd
9 ASW i] 28082002 |C pre
34 ASWY 1 TEME2002 |C pra
35 ASWY 1 2302006 |C kat2
1245 AS 2 a0osrzooz |C fre
1978 AS 3 Q292002 |z kat
1980 AS 3 095032003 |2 kat2
1981 AS 3 11092003 |2 kat2
1982 AS 3 1411112002 |2 kat 5
1983 AS 3 181242003 |C katd
1984 AS 3 23062003 |C kat2
24495 AS 4 020952002 |C nre
24496 AS 4 0am3/2003 |C nre
2497 ASY 4 1112002 |G nre
24098 ASY 4 1AM 052002 |C kat3
2499 ASW 4 TEM 22003 |C kat1
2500 AEW 4 2TINE2003 |C pre
2083 AEW 5 Q2mez002 |G katl
32458 ASW G Q9022003 |C katl
3246 ASW G 13152002 |C pre —
3373 ASWY 7 11152002 |C kat2
3425 ASWY a 10452003 |C kat3
3426 ASWY a 10M 22002 |C kat3 |
Filtering complete.

Figure 9-11 Search and Filter Dialog. We give an exple of a search and filter dialog.

The table displayed depends on the parameters dodssthe search/filter utility. In our
example it is an answer table. The following actiare possible:

o Filter
o Add
0 Remove
o Remove All
0 Save
o Open

e View

o Simple Filter
0 Advanced Filter

In thesimple filter view the user merely needs to specify the filter aaten the filter table

on the right side. It is limited to up to threeteria. Choosingrilter/Add has no effect.
Filter/Remove will remove the last criteridilter/Remove all will remove all filter criteria.
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In the advanced filter view the user can specify as many filter criteria asnéeds. A new
filter criteria is added by choosing thdd action. The marked filter criteria can be removed
by choosing theemove action. All Filter criteria can be removed be ctiog theRemove All
action. In the advanced filter view each line d fliter table can contain only either a criteria
or a conjunction. The advantage of the advancéeat firiteria is that the user can specify any
Boolean expression without the need of parenthbsisause the advanced filter uses postfix
notation. Trailing conjunctions need not be spedifias missing trailing conjunctions
automatically default to AND.

Filtering is performed on the fly, each time thare changes to the filter criteria.

945.1 The Fields of the Filter Table

There are four fields in the filter table at thghti side of the window.
e Conjunction: AND or OR can be selected from a list
* Field: Allows the selection of any of the head dielof the answer table or * for all
fields. While there are some default head fields,grofile can define further fields.
» Comparator: This can be any of:

o == Exactly the same value, or all values, if Vadgials *
o != Not the specified value, or none, if Value egual
0 ~~  The value matches the pattern specified in th&d/field through a

regular expression. (e.g., .* matches all)

o !~ Does not match the expression specified in #iaesfield

o < Is smaller than the expression specified in tilaefield

0 <= Is smaller than or equal to the expression $ipeain the value field
o > Is bigger than the expression specified in tHaevéield

0 >= Is bigger than or equal to the expression sggetih the value field

9.4.5.2  Assigning Values to Head Fields

The user can assign values to all non key fieldschivare not explicitly set read only. E.g., in
the answer table of form group “questionnaire” tnger can assign values to the field
qualitative time in the answer table, which displayed at the lief¢.s

9.4.5.3 Saving the table

The table can be saved by choosingsthwe action. If there are changes to the displayecdetabl
the user will be asked, whether he wants to stwechanges, whenever the window is closed
or new data is going to be loaded.

9.4.5.4 Closing the Search/Filter Dialog

The filter dialog is closed, if the user selects those action. If the purpose was to filter the
data (which is true when called from, e.g., the cekmlialog), all the displayed data are
available for the specified action (e.g. exportinf}he filter dialog was used to search for a
record, the marked record will be displayed aftessiog the search/filter dialog. E.g., the
selected form will be displayed in the design wwkvdor the selected answer set will be
displayed in the record data window.
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9.455 The Shortcuts and Icons for the Tasks

Table 9-5 lists the shortcuts and the icons ofsisrch and filter dialog. META is short for
the META key used by a specific platform. In theseaf Windows XP this would be the
CTRL key.

Task Shortcut Icon
Add META-+
Remove META-- E
Remove All META-Del
Save META-S ™
Open META-ENTER

Table 9-5 Shortcuts of the Filter and Search DialogWe list the actions, shortcuts, and icons of theearch
and filter dialog.

10 Future perspectives

10.1 User Management

Future releases could require a user managemestdble to define different user types:

* Administrative users for designing forms

* Normal users for recording data
In the case of our study about anorectic girlsighihthen be possible to let the patient fill in
the questionnaire directly instead of needing aepagersion and having somebody else
recording the parameters for the application.

10.2 Database Management System

In order to improve the performance of the progmaith huge amounts of data, it is worth
considering moving its storage layer to a DBMSeastof a set of XML files in the future.

10.3 Multi User

If the application uses a DBMS instead of a seXMiL files, if can be considered to allow
multiple user at a time.

10.4 XML Document Validation

If future releases do not come with a DBMS suppibithould at least be considered to use
one of the various automatic methods of XML Documehidation.

10.5 Profile Settings

A future release should consider a menu optiord&ming the application specific profile.
This might ease the set up of the program for @ipepplication and avoids errors in the
profile according to manually editing the profile.
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11 Summary

In this thesis a generic editor was developed whsltapable of designing forms and
recording data for a variety of different applicais. The first part of this thesis focuses on
problem analysis and concepts. The second partrsaesign and implementation details.
Design trade-offs and implementation issues aréaggd in details and UML diagrams are
used in order to depict the structure and use efd#hveloped Java classes. Finally, the third
part demonstrates how to set up the generic eftita specific application, namely our study
of Anorexia nervosa.

The current release is in use at the Departme@hafl and Adolescent Neuropsychiatry at
the Medical University of Vienna. This psychothezapc study analyses alternative
therapeutic processes of anorectic girls by caotigch huge amount of highly structured time-
oriented data through questionnaires. The genelitorecould simplify the management of
the questionnaires as well as the collection ofddie necessary for this study and is able to
invoke Gravi++ to make analyzing the data easietHe clinical personal.
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V. Appendix
1 Definitions

1.1 Anorexia nervosa

From [WWW-21] “Anorexia nervosa is a psychiatricagnosis that describes an eating
disorder characterized by low body weight and badgpge distortion. Individuals with
anorexia often control body weight by voluntaryrgsdion, purging, vomiting, excessive
exercise, or other weight control measures, suctietspills or diuretic drugs. It primarily
affects young adolescent girls in the Western warld has one of the highest mortality rates
of any psychiatric condition, with approximately%a®f people diagnosed with the condition
eventually dying due to related factors. Anorexéaivosa is a complex condition, involving
psychological, neurobiological, and sociologicangmnents.”

1.2 EER

From [WWW-1]: “In computer science, an entity-rédaship model (ERM) is a model
providing a high-level description of a conceptdata model. Data modeling provides a
graphical notation for representing such data nsodel the form of entity-relationship
diagrams (ERD). The first stage of information eystdesign uses these models to describe
information needs or the type of information thaittd be stored in a database during the
requirements analysis. The data modeling techniquebe used to describe any ontology (i.e.
an overview and classifications of used terms aed telationships) for a certain universe of
discourse (i.e. area of interest). In the cas@®iesign of an information system that is based
on a database, the conceptual data model is, aeadtage (usually called logical design),
mapped to a logical data model, such as the rekdtimodel.."

1.3 Parser

From [Harold 2002]: “A parser is a software librahat knows how to read XML documents
and handles all the markup it finds”.

1.4 Singleton

A singleton is an object oriented design patterhjctv ensures that a class has only one
instance, and a global point of access is provfded. Details of the singleton pattern can be
found in [Gamma 1995] pp. 127.
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2 The File Formats

2.1 Conflation

The conflation file format is described in detail [Herzog 2004]. It is a format which
conflates multiple records to groups in order toalhde to evaluate the data with Gravi++.
This is an example of a conflation file: the figdalitative timestamp was used as conflation
fields. So all records with the same qualitativeastamp and the same parameter source id
and the same form id are grouped together:

<?xml version="1.0" encoding="1S0-8859-1"?>
<linkvis_conflation_data_set>

<data_record parameter_source_id="0" parameter_sou rce_flag="C"
till_day="01" from_day="01" from_month="01" til_mo nth="01"
from_year="1970" till_year="1970" rowid="0 C kat1" label="kat1">

<parameter group_id="B-IKS" day="15" month="12"y ear="2006" id="1"
value="1.5"/>

</data_record>

<data_record parameter_source_id="*" parameter_sou rce_flag="C"
till_day="01" from_day="01" from_month="01" til_mo nth="01"
from_year="1990" till_year="1990" rowid="* C kat3" label="kat3">

<parameter group_id="B-IKS" day="15" month="12"y ear="2006" id="1"

value="3.0"/>
</data_record>
</linkvis_conflation_data_set>

2.2 CSV (= CSV — multiple row)

The format has a row for each question of an ansefef~urthermore, it has a title line, which
depends on the number of additional head fielddedimied in the profile. For convenience
there is also a question column when importingdidu@, in order to be able to import the data,
which has been exported, without changing anytimnipe file. But when importing data the
question column is ignored.

This is an example:

Form-ID;Patient;Day;Month;Year;Beantwortet von:;Qua litativer
Zeitpunkt;Question-ID;Question;Value
"BF-S";"0";"3";"9";"2002";"C";"kat2";"1";"aufgeschl ossen";0.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"2";"guter Din ge";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"3";"antriebsl 0s";0.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"4";"anfallig" ;6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"5";"zielstreb ig";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"6";"ernst";6. 0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"7";"einfallsa rm";0.0
"BF—S";"O"; '3";"9";"2002";"C";"kat2";"8";"empfindli ch™;3.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"9"; peSS|m|st isch";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2"; 10 "sorglos” ;3.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"11";"zerschla gen";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"12";"liebesfa hig";3.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"13";"schuldig "0.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"14";"erschopf t",0.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"15"; "lebensmii de";0.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"16";"gut";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"17";"frohlich "3.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"18";"geliebt" ;6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"19";"trage";3 .0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"20";"verschlo ssen";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"21";"lebendig "0.0
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"BF-S";"0";"3";"9";"2002";"C";"kat2";"22";"temperam entvoll";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"23";"aufmerks am";0.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"24";"verzweif elt";0.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"25";"zufriede n";3.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"26";"angstlic h";6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"27";"kraftvol 1",6.0
"BF-S";"0";"3";"9";"2002";"C";"kat2";"28";"ausgegli chen";6.0

2.3 CSV -single row

This format has a column for each head field ohaswer set followed by the answers to the
guestions of the according questionnaire. So tiseomly one row per answer set. It does not
have a header line, because the number of questimhghe question-ids vary, if the form
changes.

This is an example:
1;ASW:;31;10;2006;C;;1;2;3;4,1;2;3;4,1;2
1;ASW;31;10;2006;M;pre;4;2;3;4;1;2;3;4;1;2
1;ASW:;30;10;2006;C;;5;2;3;4:1;2;3;4;1;2
1;ASW;29;10;2006;C;;0;2;3;4:1;2;3;4;1;2
1;ASW:;28;10;2006;C;;0;;:4;1;2;3;4;1;2
1;ASW;27;10;2006;C; test;;;4;1;2;3;4;1;2

2.4 A Single AnswerFile

This file format is similar to the directory strucé format for answers. In contrary to the
directory structure format the AnswerFile formaegs all the answers of to question groups
in a single file — whilst the Directory structur@nat has a file for each set of answers. A set
of answers are all answers to a form together alitthe head values necessary to identify an
answer set record non-ambiguously for a certaim fgroup.

In order to keep all answer sets in a single fileadditional root tag has been specified. This
is an example of an answer file.

<genedit_data_records>
<linkvis_data_records parameter_group_id="TEST" par ameter_source_id="*"
day="21" month="11" year="2006">
<parameter id="1" value="2"/>
<parameter id="2" value="3"/>
</linkvis_data_records>
<linkvis_data_records parameter_group_id="TEST" par ameter_source_id="0"
day="21" month="11" year="2006">
<parameter id="1" value="5"/>
<parameter id="2" value="6"/>
</linkvis_data_records>
<linkvis_data_records parameter_group_id="TEST" par ameter_source_id="11"
day="21" month="11" year="2006">
<parameter id="1" value="-1"/>
<parameter id="2" value="30"/>
</linkvis_data_records>
</genedit_data_records>

2.5 Multiple AnswerFiles in the AnswerDir subdireco  try
This is an example of a single record in a sinige f

<linkvis_data_records parameter_group_id="TEST" par ameter_source_id="*"
day="21" month="11" year="2006">

<parameter id="1" value="2"/>

<parameter id="2" value="3"/>
</linkvis_data_records>
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2.6 XML File Format for Forms
This is an example of an XML file format for forms:

<?xml version="1.0" encoding="1S0-8859-1"?>

<linkvis_parameter_master_data>

<parameter_group count="2" description="" id="ASW">

<parameter data_type="integer" display_as=""id="1" max_value="4"
mean_value="" min_value="1" name="Wenn sich Widerst ande auftun, finde ich
Mittel und Wege, mich durchzusetzen">

<allowed_values>

<allowed value="1"/>

<allowed value="2"/>

<allowed value="3"/>

<allowed value="4"/>

</allowed_values>

</parameter>
<parameter data_type="integer" display_as=""id="2" max_value="4"
mean_value="" min_value="1" name="Die Lésung schwie riger Probleme gelingt

mir immer, wenn ich mich darum bemuhe">
<allowed_values>

<allowed value="1"/>

<allowed value="2"/>

<allowed value="3"/>

<allowed value="4"/>

</allowed_values>

</parameter>

</parameter_group>
<linkvis_parameter_master_data>

2.7 XML File Format for Parameter Sources
This is an example of an XML file format for paraeresources:

<?xml version="1.0" encoding="1S0-8859-1"?>

<Parameter_Source_Master_File Pers_Dir_Source="C:\D okumente und
Einstellungen\Martina\Eigene
Dateien\Diplom_Miksch\data_fuer_eingabetool2\data_r ecords\">

<Replier id="10"/>
<Replier id="12"/>
</Parameter_Source_Master_File>
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