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1.2. Acknowledgement 

First I want to thank everybody, who helped me finishing this work, and who 

participated the generation of this knowledge accumulation by providing good advise 

and support. 

Especially I want to thank my girlfriend Judith Scherhak for being such a good 

partner and patient backer of my work, as far as my family without whose aid I would 

not be in the position to perform my studies as I am able to do now. 

Furthermore my thanks go to Dr. Michael Alexander as scientific advisor and coach, 

without whose support this work would not have been realised and Tobias Schößler, 

java developer of the UNO DC, who helped me finishing the practical implementation 

of the xsd2xml interface creator. 

 

1.3. The Author 

The author started his studies in „Wirtschaftsinformatik“ at the Vienna University of 

Economics and Business Administration in summer term 2003. His special areas are 

web development, project management and e-learning. Since November 2005 he 

participates in the Learn@WU-Project as project assistant in the Department for 

Business Education of the Vienna University of Economics and Business 

Administration. 

This thesis was written in coherence with the IT-specialization 

“Informationswirtschaft” at the Vienna University of Economics and Business 

Administration in fall term 2005 in combination with the development of a web based 

xsd2xml interface creator for the UNO DC. 

 

1.4. Thesis context 

The project is written as baccalaureate in the framework of the special field 

„Informationswirtschaft“ in the field of study „Wirtschaftsinformatik Bakkalaureat“ at 

the Vienna University for Economics and Business Administration. Advisor of the 

project is Dr. Michael Alexander, Advisor of the Principal is Tobias Schößler. 
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1.5. Principal 

The United Nations Office on Drugs and Crime (UNO DC) is a global leader in the 

fight against illicit drugs and international crime. Established in 1997, UNODC has 

approximately 500 staff members worldwide. Its headquarters are in Vienna and it 

has 21 field offices as well as a liaison office in New York. UNODC relies on 

voluntary contributions, mainly from governments, for 90 per cent of its budget. 

UNODC is mandated to assist Member States in their struggle against illicit drugs, 

crime and terrorism. In the Millennium Declaration, Member States also resolved to 

intensify efforts to fight transnational crime in all its dimensions, to redouble the 

efforts to implement the commitment to counter the world drug problem and to take 

concerted action against international terrorism. 

Globalization has created an environment where illicit drugs, crime and terrorism can 

flow easily across borders. The welfare gains to be had from open trade and flow of 

public goods are, however, offset by the globalization of threats to human security. 

UNO DC’s interventions are therefore designed to contribute to the following 

outcomes: 

• Governments will be better equipped to fulfil and implement their obligations 

under the international treaties, particularly through effective judicial 

cooperation, prevention and counter measures against illicit drug production, 

trafficking and abuse, human trafficking and other forms of organized crime, 

money laundering, corruption and terrorism;  

• Decisions by policy-makers will be more evidence-based, relying on more 

extensive and intensive knowledge of illicit drugs, crime and terrorism issues;  

• Civil society and public opinion will be more firmly committed to action against 

the illicit drug and crime problems, relying on greater awareness and 

understanding of the issues. 

In pursuing its objectives, UNODC will make every effort to integrate and mainstream 

the gender perspective, particularly in its projects for prevention and the provision of 

alternative livelihoods, as well as those against human trafficking. 1 

                                            

1
 United Nations Office on Drugs and Crime. http://www.unodc.org 
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2. XML Schema Language Evolution 

2.1. Research Questions 

The theoretical sections part examines the evolution of structure-representations 

from DTD (document type definition) to XSD (XML Scheme Definition) with 

emphasize on the use in user interface forms. 

 

It looks at the following research questions: 

• Where are schema languages in use for web-based user interface forms? 

• Which schema languages for web-based user interface forms exist and how 

can they be categorized? 

• What is the difference between syntactical and validative criteria of describing 

an XML-Document? 

• Where do DTD and XSD differ in respect to … 

o Meta-Structure of DTD / XSD? 

o Disadvantages of DTD / Advantages of XSD in respect to use in user 

interface forms? 
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2.2. Overview on schema languages 

Figure 1 – Schema Languages Family Tree2 

The above graph illustrates the evolution of Schema Languages from SGML DTDs 

developed in 1986 over XML DTDs invented in 1997 and often-used, to XML 

Schema which is to be seen as “state of the art”-Schema Language. 

As can be seen SGML DTD, which was developed in 1986, has been the basis for a 

wide spread of the family of schema languages. XML DTD and XML Schema are the 

both schema languages that are described and compared in a more detailed fashion 

within this thesis. 

                                            

2
 Illustration by the Author on the basis of the “schema language evolution tree” by Rick Jellife. 
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2.3. Use of schema languages 

2.3.1. Database 

The creation of a data-schema provides the possibility to divide data and structure 

from each other, similar to column-definitions in other database-management-

systems (DBMS). 

The relational database-model is universal and sturdy. XML is more useful for semi-

structured data or strongly hierarchical data that can be hardly stored in relational 

models. Therefore XML is not always useful as native data-format in databases. 

Nevertheless XML is very useful as lingua-franca for exchange of data between 

databases and other applications. 

XPath and XQuery are two languages to query XML documents. These two do not 

offer the same potentials as SQL does. For access on huge databases XML 

databases are less performing than relational databases. 

For transforming XML-Data into a viewable fashion XSLT can be used.3 

2.3.2. Layout / XSLT 

Schema languages are also often used for layout purposes. For example the 

EXtensible Stylesheet Language Transformation (XSLT) provides the possibility to 

relate style-sheets to XML-Elements and offers thereby an easy way of creating and 

managing styles and contents of a website. 

Layout and Data are stored apart from each other. Like Cascading Style Sheets 

(CSS) data can be totally divided from 

style. 

 

Most modern browsers have built-in 

XSLT-processors. The output can be 

performed in XHTML, PDF, RDF or 

nearly any other standard. 

Figure 2 – XSLT Processor4 

                                            

3
 WikiPedia (2006-01-20). http://de.wikipedia.org/wiki/XML-Datenbank. 

4
 Illustration by the Author. 
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2.3.3. Descriptive Programming Languages 

2.3.3.1. XUL 

XUL means „XML User Interface Language“ and is a descriptive language for 

graphical user interfaces. It was originally developed by the Mozilla-Project. 

Nowadays XUL is furthermore supported and used by several other applications. 

Mozilla-Applications like Netscape, Seamonkey and Firefox are completely based on 

and generated by XUL-Files. The “Gecko Rendering Engine”, which handles the 

illustration of websites, processes the graphical interface.5 

To use the XUL-Toolkit on another platform it needs to be ported once, but the XUL-

GUIs do not need to be accommodated.6 

 

2.3.3.2. XAML 

XAML means “eXtensible Application Markup Language”. It is an XML based 

language for description for graphical interfaces of the Windows Presentation 

Foundation and replaces the GDI/GDI+. XAML is the pier of the new WinFX-API of 

Windows Vista, the next generation Windows. 

In contrast to XAMLs Open-Source equivalent – XUL – XAML will be available for 

windows systems only. 

XAML supports the .NET-Framework and is directly connected to the hardware via 

Microsofts DirectX, which ensures an efficient and speed-optimized solution. Due to 

restrictions of the XML Standards programming and interface logic are divided. 

One of the major advantages is that every application can be used within a web 

browser interface.7 

                                            

5
 WikiPedia (2006-01-20). http://de.wikipedia.org/wiki/XUL 

6
 XUL-Planet (2005-01-20). http://www.xulplanet.com/ 

7
 Wikipedia (2006-01-20). http://de.wikipedia.org/wiki/XAML. 
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2.4. Structure Comparison between DTD and XSD 

2.4.1. Meta-Structure of DTD 

The document type definition consists of a doctype-declaration and several markup-

declarations. 

2.4.1.1. doctype-declaration 

The doctype-declaration must be given before the root-element of the document. 

There are three different possibilities of stating the doctype-declaration8: 

<!DOCTYPE rootelement SYSTEM "file.dtd" [ ... ]> 

<!DOCTYPE rootelement PUBLIC "Public Identifier" "file.dtd" [ ... ]> 

<!DOCTYPE rootelement [ ... ]> 

The public identifier can contain a standardized identifier – for example as for XHTML 

"-//W3C//DTD XHTML 1.0 Strict//EN". If an application knows the document type 

definition referenced by the identifier there is no need to load it every time. 

2.4.1.2. markup-declarations 

Within a DTD the document structure element types, attribute lists, entities and 

notations can be defined. 

Element type declaration 

The element type describes an element and its permitted content. The content of an 

element can be given by other element-names, key words or characters. 

Attribute list declaration 

The list of attributes of the XML element is given as a simple list delimited by space 

and breaks with the columns “name”, “type” and specifications. 

The Attribute type can be one of the following: 

• CDATA 

• ID 

• IDREF and IDREFS 

• NMTOKEN and NMTOKENS 

                                            

8
 Wikipedia (2005-12-21). http://de.wikipedia.org/wiki/DTD. 
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• ENTITY and ENTITIES 

• NOTATION and NOTATIONS 

• Listing and NOTATION-Listings 

Specifications can be stated as 

# REQUIRED 

# IMPLIED 

# FIXED “value” 

Entity declaration 

An entity declaration is an abbreviation of a string or external document, which can 

be referenced within the DTD. The entity reference of the pattern &declarationname; 

is replaced by the content of the entity. 

Example for an internal reference: 

Example for an external reference: 

Notation declaration 

Notations are indicators for interpretation of external sources not directly known by 

the XML-Parser. For example the envelopment of videos, images or other sort of 

data is possible. The notation can be used by the parser to address the operating 

system with the necessary commands to handle the data given. 

<!ENTITY schema "DTD"> 
<!ENTITY thisis  "This is a &schema;-Schema"> 

<!ENTITY as_pdf SYSTEM "book.pdf"> 
<!ENTITY as_pdf “-//privat//subdir//” “book.pdf”> 
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2.4.2. Meta-Structure of XSD 

In contrast to the DTD an XSD document itself is an XML-Document. Therefore it 

starts with an XML-Tag containing version and further attributes like encoding etc. 

<?xml version="1.0" encoding="UTF-8"?> 

XSD divides between simple and complex data-types. 

2.4.2.1. Simple data-types 

Simple data-types are by the bigger part known from classical data-types of common 

known programming languages. These are 

• xsd:string 

• xsd:decimal 

• xsd:integer 

• xsd:boolean 

• xsd:date 

• xsd:time 

Extended by other XSD-specific simple types 

• QName 

• anyURI 

• language 

• ID 

• IDREF 

Furthermore Lists and Unions are seen as simple data-types. For Example an XML 

Schema defining a list for the days of a week (in numeric format) can look like this: 

<xsd:simpleType name="daysAWeek"> 
  <xsd:restriction base="xsd:integer"> 
    <xsd:minInclusive value="1"/> 
    <xsd:maxInclusive value="7"/> 
  </xsd:restriction> 
</xsd:simpleType> 
 
<xsd:simpleType name="weekDays"> 
  <xsd:list itemType="daysAWeek"/> 
</xsd:simpleType> 

The above schema may then result in the following list as elements of a list are 

disjoined by spaces. 

<weekDays> 
  1 2 3 6 7 
</weekDays> 
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2.4.2.2. Complex data-types 

Complex data-types are collections of several simple data-types and attributes. 

For example the following schema defines a personal computer 

<xsd:complexType name="pc"> 
  <xsd:sequence> 
    <xsd:element name="name"       type="xsd:string" /> 
    <xsd:element name="producer"   type="xsd:string"/> 
    <xsd:element name="processor"  type="xsd:string"/> 
    <xsd:element name="comment"    type="xsd:string"  minOccurs="0" 
     maxOccurs="unbounded"/> 
  </xsd:sequence> 
  <xsd:attribute name="id" type="xsd:integer"/> 
 </xsd:complexType> 

The xsd-Tag “sequence” defines an area where nested elements can be defined. 

Alternatively there exists the xsd-Tag “choice”, which allows a selection of one from 

several elements and the xsd-Tag “all”, which allows a maximum of 1 occurs per 

element. 

For example the “choice”-Tag: 

<xsd:complexType name="pc"> 
  <xsd:choice> 
    <xsd:element name="desktop"    type="pc" /> 
    <xsd:element name="mobile"     type="laptop"/> 
  </xsd:choice> 
</xsd:complexType> 

Type extension 

Types can be extended via definition of another type in reference to the entailing type 

as attribute “base”. For example 

<xsd:complexType name="myPC"> 
  <xsd:complexContent> 
    <xsd:extension base="pc"> 
      <xsd:sequence> 
        <xsd:element name="ram" type="xsd:integer"/> 
      </xsd:sequence> 
    </xsd:extension> 
  </xsd:complexContent> 
</xsd:complexType> 

This new type consists of all elements of the “pc”-Type plus the extended element 

“ram”. 

Type restriction 

Analogue to type-extension a type can also be restricted via definition of a new type. 

Therefore all element-definitions, that should be restricted, are repeated containing 

the restrictions. 
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<xsd:complexType name="myPC2"> 
  <xsd:complexContent> 
    <xsd:restriction base="pc"> 
      <xsd:sequence> 
        <xsd:element name="processor"  type="xsd:string" minOccurs="1" /> 
      </xsd:sequence> 
    </xsd:restriction > 
  </xsd:complexContent> 
</xsd:complexType> 

Principally the following simple types exist to restrict data: 

• “length”, “maxLength”, “minLength”: 

Restricts the length of a string or list. 

• “enumeration” 

Definition of possible items, which are only allowed to be used 

• “pattern” 

Restriction as regular expression 

• “minExclusive”, “minInclusive”, “maxExclusive”, “maxInclusive” 

Restriction of possible numeric values, minimum and maximum 

• “totalDigits”, “fractionDigits” 

Definition of possible decimals 

• “whiteSpace” 

Handling of spaces and tabs 

These standard restrictions can be extended by own type-definitions. 

Restriction: Speedometer 

<xsd:simpleType name='speedometer'> 
  <xsd:restriction base='decimal'> 
    <xsd:totalDigits value='4'/> 
    <xsd:fractionDigits value='1'/> 
    <xsd:minInclusive value='0.0'/> 
    <xsd:maxInclusive value='400.0'/> 
  </xsd:restriction> 
</xsd:simpleType> 

The above definition mirrors the speedometer of a car ranging from 0 mph to 400 

mph, measuring one digit after comma. 

Restriction: Password 

<xsd:simpleType name='password'> 
  <xsd:restriction base='xsd:string'> 
    <xsd:pattern value='[0-9]{8}'/> 
  </xsd:restriction> 
</xsd:simpleType> 

This restriction defines a password that implies an input of 8 numeric characters. 
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2.4.2.3. Inclusion, Redefinition, Import 

Inclusion 

XSD provides the possibility to include several type-definitions within the same 

namespace. 

Redefinition 

The redefinition extends the “inclusion”-Tag and provides the possibility to redefine 

single elements from the schema in context to the calling document. 

Import 

The “import”-Tag allows the import of several type-definitions from alien namespaces 

and the existence of homonymous types that can be referenced by the pattern 

“schema_name:type_name”. 

 

2.4.3. Comparison 

2.4.3.1. Short comparative overview 

This chapter is to compare the two schema languages in prospect to structure, 

potentials and restrictions. The following table gives a short overview on important 

criteria. 

 

Criteria DTD XSD 

File structure Own XML 

Individual type-definitions   

Extension and restriction of types   

Definition of default values   

Patterns for default values   

Differing type- and tag-names   

Definition of a primary key   

Inclusion of several type definitions   

Support of namespaces   

Table 1 – Comparison of DTD and XSD 
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2.4.3.2. Document-Structure 

The first eye-catching difference is the file structure of the schema language itself. 

DTD has its own structure appearing as XML, but somehow alien as described in 

‘2.4.1 Meta-Structure of DTD’. XSD in contrast is structured totally in XML. 

 

2.4.3.3. Types & Elements 

Both schema languages support definition of individual complex types, but DTD, 

different from XSD, does not support extension and restriction of those types. They 

two offer the possibility to define default values for elements and attributes, and 

provide the feasibility to state a pattern for these default-values. 

XSD, in contrast to DTD, offers differing type- and tag-names. That means in detail, 

that elements can have tag-names that must not equal their type. By stating an 

attribute named “type” an element can specify its type. 

As a very important vantage XSD supports definition of a primary key. This feature 

allows mapping of relational databases. 

 

2.4.3.4. Embedding potentials 

Whilst documents based on a DTD-schema can just refer to one schema, those 

based on XSD can link to several XSD-schemas in different ways. For details 

concerning inclusion, import and redefinition of XSD-schemas please refer to ‘2.4.2.3 

Inclusion, Redefinition, Import’. 

Last but not least a major advantage of XSD is its support of namespaces. 

Namespaces allow the developer definition of new types in a huge framework without 

regarding existing elements in all parts of the framework. The new type will be made 

available as sub-type in its namespace. Thereby elements of different namespaces 

can have equalling names but can nevertheless be addressed explicitly and non-

ambiguously. 
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3. XSD2XML Interface Creator 

3.1. Requirements specification 

ℵ Loading XSD-Schemes and creating an appropriate XML Document Structure 

ℵ Creating an adequate HTML-form for viewing and editing the data 

ℵ Assurance of Browser-Independence 

ℵ Validation of submitted form-data by use of dom4j and xerces 

3.2. Application Process 

 

Figure 3 – Application Process 

As illustrated by ´Figure 3 – Application Process´ the main purpose of the 

program is the presentation of an easy-to-use interface in HTML for viewing and 

editing XML-Files browser- and platform independent. The user can specify the 

base-schema and optionally an xml-file. 

The base-schema and the optional xml-file are both copied into a specific 

directory as temporary file. Once the user finished editing the xml-file can be 

found in this directory. The data-saving to the original file is not part of the 

xsd2xml interface creator. 
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3.3. System Architecture 

In order to perform the above mentioned requisites there are several different 

possibilities to design the system architecture. The three most-promising system 

architectures are compared in the following sections and compared regarding the 

four measures “Technological Compatibility”, “Scalability”, “Traffic” and 

“Implementation Complexity”. 

 

3.3.1. Architecture I – Old School 

 

Every Form-Element is loaded from the server 

individually and every change is immediately 

validated and saved by the server. 

 

Figure 4 - Architecture I, Old School 

3.3.2. Architecture II – New School 

 

The schema is loaded once and every logic is 

made by the browser by use of browser-

embedded logic and –technologies. 

 

Figure 5 – Architecture II, New School 

 

3.3.3. Architecture III – Simple JavaScript 

 

The schema is loaded once from server and 

form-elements are generated dynamically via 

java script. 

Once the user has finished his work all data is 

sent to the server to be validated and saved. 

Figure 6 – Architecture III, Simple JavaScript 
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3.3.4. Architecture Comparison 

 

For comparison of the possible architectures as criteria „Technology Compatibility“, 

„Scalability“, „Traffic“ and „Implementation Complexity“ are used. 

 

• “Technology Compatibility” 

Dependence on third-party technologies. 

“High” means that there is a high dependence on third-party 

technologies. 

• “Scalability” 

Add and edit a large number of files per unit of time and handle large 

file sizes. 

“High” means that huge files can be easily handled. 

• “Traffic” 

Measures the amount of data sent from server to client and back. 

• “Implementation Complexity” 

Complexity to implement required algorithms. 

 

Architecture Technology 

Compatibility 

Scalability Traffic Implementation  

Complexity 

Old School Low, 

centralized logic 

High High Easy 

New School High, browser 

dependence 

Medium Low Medium 

Simple Jscript Medium Low Low High 

Table 2 – Architecture Comparison 
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3.4. Implementation 

3.4.1. The MVC-Pattern 

MVC Pattern stands for Model View Controller and divides the responsibilities of a 

software construct into three parts. 

ℵ The “Model” is the background of 

an application. 

ℵ The “View” is the representation of 

the user interface on any 

appropriate output device (e.g. 

monitor) 

ℵ The “Controller” combines View 

and Model to finalize all user Input. 

 

The MVC Pattern was once developed for SmallTalk, but in the meantime many 

other programming languages have realized the value of this model for different 

purposes. (eg. Java Swing, JSP, ASP.Net etc.). The MVC Pattern belongs to 

structure- and architecture-patterns.9 

To enhance compliance to the MVC-Pattern the xsd2xml interface creator is 

organized within 3 main-classes that are described in the following sections. 

                                            

9
 Illustration by the Author. 

Figure 7 – The MVC-Pattern1 
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3.4.2. Class-Hierarchy 

3.4.2.1. MyElement 

A MyElement-entity points an element in the XML-tree and the appropriate element 

of the XSD. Because of that a MyElement knows the allowed attributes and sub-

elements of its own XML-element. The MyElement is therefore used to create the 

elements interface. The HTML-presentation of all implemented datatypes are 

hardcoded in this class. 

 

 

 

 

 

 

 

Figure 8 – The MyElement-Tree10 

 

3.4.2.2. MainController 

The MainController is addressed with every action and decides which steps are to be 

taken. It holds the document-tree consisting of MyElement-Entities (3.4.2.1). 

 

3.4.2.3. Index 

The Index-Class is the Main-HTML-File. It contains CSS and HTML, and controls the 

design of the Interface. 

                                            

10
 Illustration by the Author. 
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3.5. Interface 

 

Figure 9 - Interface 

The interface consists of three areas: 

• Navigation 

• Content and 

• Validation. 
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3.5.1. Navigation 

The Navigation Frame shows the structure of the XML-Document fitting the 

specifications of the schema. Every Item 

offers a link to add its sub-elements. Beneath 

the Elements there are up to 5 Icons. These 

are “remove”, “clone”, “up”, “down” and 

“clear”. 

The function “remove” removes the whole 

element and all sub-elements. “Clone” offers 

the user the possibility to clone the element 

and its content including all sub-elements. 

“Up” and “down” offers the possibility to move 

the element up or down within the parental 

element. “Clear” deletes all sub-elements. 

Figure 10 – The Navigation Frame 

3.5.2. Content 

The Content-Frame presents the interface to 

edit an element’s attributes. Implemented data-

types are: 

ℵ Integer 

Integer-Values are represented by the 

HTML-Input-Entity with display-size of 4 

characters. 

ℵ Boolean 

The Boolean-Type is displayed as HTML-checkbox. The initial-value is empty, 

as empty-value stands for “false”. 

ℵ Decimal 

Decimal-Values are represented the same way as Integer-Values. 

Figure 11 – The Content Frame 
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ℵ Date 

For selection of date-values a third-party 

tool got used. 

This third-party tool pops up a date-

selector-layer when the date-text-field is 

focussed. 

Figure 12 – Date Selector 

ℵ Time 

The Time-Attribute is represented by a single-line text-field with maxlength of 

8 characters to ensure that pattern 00:00:00 may be used. 

ℵ CDATA 

CDATA is not really an attribute, but an element containing text instead of sub-

elements. This text can be HTML or any other string. Although these Elements 

are real elements within the XML-

document they are automatically 

represented as attribute and are not 

shown in the navigation frame. 

The CDATA-Type is interfaced by the 

third-party editor FCK-Editor11. 

Figure 13 – The FCK-Editor 

ℵ Others 

All other attributes are represented by a single-lined text-field. 

                                            

11
 http://www.fckeditor.net/ 
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3.5.3. Validation 

The Validation-Frame shows a list of validation-errors thrown by Xerces12. 

Xerces is a family of software packages for parsing and manipulating XML, part of 

the Apache XML project. Xerces (named after the Xerces Blue 

butterfly “glaucopsyche xerces”) provides world-class XML 

parsing and generation. Xerces supports the W3C-Standards 

DOM (Level 1 and 2) and SAX (Version 2). 

Figure 14 – glaucopsyche xerces 

 

The Validation Frame 

shows up the 

wellformedness and 

validity of the xml 

document. 

Figure 15 – The Validation Frame 

 

If the validation results in several errors they are shown up as a list giving hints 

where to fix the error. 

 

 

 

 

 

 

 

 

                                            

12
 http://xerces.apache.org/ 
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5. Addendum 

5.1. Projectmanagement 

5.1.1. Aims 

Many articles on the CMS spelled out of the UNO DC are submitted by users, who 

are not in the manner to layout their articles HTML- or XML-compliant. Therefore the 

department needs an easy-to-fill-in form based on XSD-templates. 

The aim of the project is to develop such an interface, which reads form-data on an 

XSD-basis and presents a form to the user with the permissions and restrictions 

given by the XSD-schema. 

• Read XSD-Schema 

• Create empty XML-Document or edit existing XML-Document 

• Present an interface to edit the XML-Document according to the 

XSD-Schema 

 

5.1.2. Phases 

The project consists of 5 stages. These are 

• Project start 

• Research 

• Dissection 

• Development 

• Writing of a Thesis 
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5.1.3. Milestones 

SNo Stage / Content Date 

1 Project start 01st July 2005 

2 Research 23rd September 2005 

3 Dissection 14th October 2005 

4 Development 18th November 2005 

5 Thesis – Working Paper 16th December 2005 

6 Thesis – Final Paper 20th January 2006 

7 Project finish 20th January 2006 

Table 3 - Milestones 
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5.2. Java-Code 

5.2.1. MyElement.java 

package main; 

 

import java.util.List; 

import java.io.StringWriter; 

 

import org.dom4j.Element; 

 

public class MyElement { 

  public Element initelement; 

 

  private Element element; 

  private MyElement parent; 

  private java.util.ArrayList childs = new java.util.ArrayList(); 

  private javax.servlet.http.HttpServletRequest request = null; 

  private MainController main; 

  private boolean is_extension = false; 

 

 

  public MyElement(Element el,MyElement par, 
   javax.servlet.http.HttpServletRequest requ, 
   MainController moth,boolean is_new) throws Exception { 

 

    element = el; parent = par; request = requ; main = moth; 

    List li; 

    if(parent!=null) { 

        li = parent.initelement.elements("element"); 

      for(int i=0;i<li.size();i++) 

        if(((Element)li.get(i)).attributeValue("name").equals((is_new || 
         is_extension)?element.attributeValue("name"):element.getName())) 

          initelement = (Element)li.get(i); 

      if(initelement==null){ 

          li = parent.initelement.elements("extension"); 

        for(int i=0;i<li.size();i++) 

          if(((Element)li.get(i)).attributeValue("name").equals((is_new || 
           is_extension)?element.attributeValue("name"): 
           element.getName())){ 

            initelement = (Element)li.get(i); 

            is_extension = true; 

          } 

      } 

    } else 
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      initelement = main.xmlInitStructR.getName().equals("xsd2xml_root")? 
       (Element)main.xmlInitStructR.elements().get(0):main.xmlInitStructR; 

    if(is_new && element.attribute("name")!=null) 

      element.setName(element.attributeValue("name")); 

 

    if(initelement!=null){ 

      if(is_new) 

        element.setAttributes(null); 

      li = element.elements(); 

      for(int i=0;i<li.size();i++) 

        childs.add(new MyElement((Element)li.get(i),this,requ,main,is_new)); 

    } 

  } 

 

  public String drawAsFormular() throws Exception { 

    StringWriter out = new StringWriter(); 

    boolean at_least_one = false,save_ok = true,receiving = false; 

    receiving = request.getParameter("form_sent")!=null && 
     request.getParameter("form_sent").equals("yes"); 

    String[] initfields = "name;type;use;maxlength".split(";"); 

    List li = this.initelement.elements("attribute"); 

    List extensions = initelement.elements("extension"); 

 

    out.write("<table width=\"100%\" border=\"1\">"); 

    out.write("<form method=\"post\" action=\""+ 
     PathHolder.gV("servletLink")+"\"><input type=\"hidden\" 
     name=\"form_sent\" id=\"form_sent\" value=\"yes\"> 
     <input type=\"hidden\" name=\"aitem\" id=\"aitem\" 
     value=\""+this.element.getUniquePath()+"\"\n"); 

 

    // First step: Check all attribs if required values are given 

    if(receiving) 

      for(int i=0;i<li.size();i++){ 

        String[] fields = (String[])initfields.clone(); 

        Element x = (Element)li.get(i); 

        for(int y=0;y<fields.length;y++){ 

          try { fields[y] = x.attribute(fields[y]).getText(); } 

            catch (Exception e) { fields[y] = null; } 

 

            if(fields[2]!=null && fields[2].equals("required") && 
             !fields[1].equals("xs:boolean") && 
             (request.getParameter("f_"+fields[0])==null || 
             request.getParameter("f_"+fields[0]).toString().equals(""))) 

              save_ok = false; 

        } 

      } 
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    // Second step: Show form 

    if(!save_ok) 

      out.write("<font color=\"red\">Attention: All Required fields marked 
       with an Asterix (*) MUST contain values</font>\n"); 

 

    for(int z=0;z<extensions.size();z++){ 

      String name = ((Element)extensions.get(z)).attributeValue("name"); 

      List ext = this.element.elements(name); 

      if(ext.size()==0){ 

        java.util.ArrayList extx = new java.util.ArrayList(); 

        Element extension = this.element.addElement(name); 

        childs.add(new MyElement(extension,this,request,main,true)); 

        extx.add(extension); 

        ext = extx.subList(0,1); 

      } 

      for(int i=0;i<ext.size();i++){ 

        Element x = (Element)ext.get(i); 

        // indicating max-length 

        out.write("<tr><td>"); 

 

        at_least_one = true; 

        if(receiving){ 

          org.dom4j.tree.FlyweightCDATA cdat = new 
           org.dom4j.tree.FlyweightCDATA(request.getParameter("x_"+name)); 

          x.clearContent(); 

          x.add(cdat); 

        } 

        main.addJScript("\n" 

             +"    var oFCKeditor = new FCKeditor('x_"+name+"');\n" 

             +"    oFCKeditor.Width = '100%';\n" 

             +"    oFCKeditor.Height = '300';\n" 

             +"    oFCKeditor.ToolbarSet = 'HTML';\n" 

             +"    oFCKeditor.ReplaceTextarea();\n" 

             +""); 

        out.write(name+":</td><td><textarea id=\"x_"+name+"\" 
         name=\"x_"+name+"\">"+x.getText()+"</textarea>"); 

        out.write("</td></tr>\n"); 

      } 

    } 

    for(int i=0;i<li.size();i++){ 

      Element x = (Element)li.get(i); 

      String[] fields = (String[])initfields.clone(); 

      for(int y=0;y<fields.length;y++) 

        try { fields[y] = x.attributeValue(fields[y]); } 
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          catch (Exception e) { fields[y] = null; } 

 

      if(receiving){ 

        if(fields[1].equals("xs:boolean")) { 

          String requ = request.getParameter("f_"+fields[0]); 

          this.element.addAttribute(fields[0],((requ!=null)?"true":"false")); 

        } else if(request.getParameter("f_"+fields[0])!=null){ 

          if(request.getParameter("f_"+fields[0]).equals("") && 
           this.element.attribute(fields[0])!=null) 

            this.element.remove(this.element.attribute(fields[0])); 

          else if(!request.getParameter("f_"+fields[0]).equals("")) 

             this.element.addAttribute(fields[0], 
              request.getParameter("f_"+fields[0])); 

        } 

      } 

 

      // indicating max-length 

      if(fields[3]==null) 

        fields[3] = ""; 

      else 

        fields[3] = " maxlength=\""+fields[3]+"\" size=\""+fields[3]+"\""; 

      String value = this.element.attributeValue(x.attributeValue("name")); 

      if(value==null && receiving) 

        value = request.getParameter("f_"+fields[0]); 

      if(value==null) 

        value = ""; 

      out.write("<tr"+(((fields[2]!=null && fields[2].equals("required")) 
       && value.equals("") && receiving && !save_ok)? 
       " style=\"background-color: red;\"":"")+"><td>"); 

 

      if(fields[1]!=null && fields[1].equals("xs:integer")){ 

        out.write(fields[0]+":</td><td> 
         <input type=\"text\" id=\"f_"+fields[0]+ 
         "\" name=\"f_"+fields[0]+"\" value=\""+value+"\""+fields[3]+">"); 

        at_least_one = true; 

      } else if(fields[1]!=null && fields[1].equals("xs:boolean")){ 

        out.write(fields[0]+":</td><td><input type=\"checkbox\" 
         id=\"f_"+fields[0]+"\" name=\"f_"+fields[0]+"\""+ 
         ((value.equals("true"))?" checked=\"checked\"":"")+">"); 

        at_least_one = true; 

      } else if(fields[1]!=null && fields[1].equals("xs:decimal")){ 

        out.write(fields[0]+":</td><td><input type=\"text\" 
         size=\"4\" id=\"f_"+fields[0]+"\" name=\"f_"+fields[0]+ 
         "\" value=\""+value+"\""+fields[3]+">"); 

        at_least_one = true; 

      } else if(fields[1]!=null && fields[1].equals("xs:date")){ 
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        out.write(fields[0]+":</td><td><input type=\"text\" size=\"8\" 
         id=\"f_"+fields[0]+"\" name=\"f_"+fields[0]+"\" value=\""+ 
         value+"\" onfocus=\"showCalendar('',this,this,'1980-01-01', 
         'f_"+fields[0]+"',0,30,1)\" maxlength=\"10\">"); 

        at_least_one = true; 

      } else if(fields[1]!=null && fields[1].equals("xs:time")){ 

        out.write(fields[0]+":</td><td><input type=\"text\" size=\"8\" 
         id=\"f_"+fields[0]+"\" name=\"f_"+fields[0]+"\" value=\""+ 
         value+"\" maxlength=\"8\">"); 

        at_least_one = true; 

      } else { 

        out.write(fields[0]+":</td><td><input type=\"text\" id=\"f_"+ 
         fields[0]+"\" name=\"f_"+fields[0]+"\" value=\""+value+ 
         "\""+fields[3]+">"); 

        at_least_one = true; 

      } 

 

      if(fields[2]!=null && fields[2].equals("required")){ 

        out.write("*"); 

      } 

      out.write("</td></tr>\n"); 

    } 

 

    if(at_least_one) 

      out.write("<tr><td colspan=\"2\" align=\"center\"> 
       <input type=\"submit\" value=\"Save\"></td></tr>"); 

    else 

       out.write("<tr><td>No Attributes to edit in Element '"+ 
        this.element.getName()+"'</td></tr>"); 

    out.write("</table></form>"); 

    return out.toString(); 

  } 

 

  public String drawInMenu() throws Exception { 

    java.io.StringWriter out = new java.io.StringWriter(); 

    if(this.element==null || is_extension) 

      return ""; 

    else if(this.initelement!=null){ 

      boolean clonedraw = false; 

      if(this.initelement.attribute("maxOccurs")!=null && 
       this.initelement.attributeValue("maxOccurs").equals("unbounded")) 

        clonedraw = true; 

      else if(this.initelement.attribute("maxOccurs")!=null){ 

        int amount = Integer.parseInt( 
         this.initelement.attributeValue("maxOccurs")); 

        if(this.parent.element.elements( 
         this.initelement.attributeValue("name")).size()<amount) 
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          clonedraw = true; 

      } else { 

        if(this.parent!=null){ 

          List li2 = this.parent.element.elements( 
           this.initelement.attributeValue("name")); 

          int sum = 0; 

          for(int z=0;z<li2.size();z++) 

            if(((Element)li2.get(z)).getName(). 
             equals(this.initelement.attributeValue("name"))) 

              sum++; 

          if(sum==0) clonedraw = true; 

        } 

      } 

      out.write("<li"+((this==main.aitem)?" class=\"active\"\"":"")+ 
       "><a href=\""+PathHolder.gV("servletLink")+"?aitem="+ 
       element.getUniquePath()+"\">"+element.getName()+"</a> "+ 
       ((this.parent!=null)?"<a href=\""+PathHolder.gV("servletLink")+ 
       "?aitem="+element.getUniquePath()+"&act=remove\"><img src=\""+ 
       PathHolder.gV("webLink")+"remove.png\" alt=\"remove\"></a>":"")+ 
       ((clonedraw)?"<a href=\""+PathHolder.gV("servletLink")+"?aitem="+ 
       element.getUniquePath()+"&act=clone\"><img src=\""+ 
       PathHolder.gV("webLink")+"clone.png\" alt=\"clone\"></a>":"")+ 
       " <a href=\""+PathHolder.gV("servletLink")+"?aitem="+ 
       element.getUniquePath()+"&act=move&dir=up\"><img src=\""+ 
       PathHolder.gV("webLink")+"up.png\" alt=\"up\"></a> <a href=\""+ 
       PathHolder.gV("servletLink")+"?aitem="+element.getUniquePath()+ 
       "&act=move&dir=down\"><img src=\""+PathHolder.gV("webLink")+ 
       "down.png\" alt=\"down\"></a>"+ 
       ((this.initelement.elements("element").size()>0)? 
       "<a href=\""+PathHolder.gV("servletLink")+"?aitem="+ 
       element.getUniquePath()+"&act=clear\"><img src=\""+ 
       PathHolder.gV("webLink")+"clear.png\" alt=\"clear\"></a>":"")); 

 

      if(initelement!=null){ 

        out.write("<span class=\"addlink\">"); 

        List li = initelement.elements("element"); 

        boolean adddrawn = false; 

        for(int i=0;i<li.size();i++){ 

          boolean addraw = false; 

          Element el = (Element)li.get(i); 

          String addlink = " <a href=\""+PathHolder.gV("servletLink")+ 
          "?aitem="+element.getUniquePath()+"&act=add&item="+ 
          el.attributeValue("name")+"\">"+el.attributeValue("name")+"</a>"; 

 

          if(el.attribute("maxOccurs")!=null && 
           el.attributeValue("maxOccurs").equals("unbounded")) 
            addraw = true; 

          else if(el.attribute("maxOccurs")!=null){ 

            int amount = Integer.parseInt(el.attributeValue("maxOccurs")); 

            if(element.elements(el.attributeValue("name")).size()<amount) 

              addraw = true; 
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          } else { 

            List li2 = element.elements(el.attributeValue("name")); 

            int sum = 0; 

            for(int z=0;z<li2.size();z++) 

              if(((Element)li2.get(z)).getName().equals( 
               el.attributeValue("name"))) 

                sum++; 

            if(sum==0) addraw = true; 

          } 

          if(addraw){ 

            if(!adddrawn) { out.write("<br>Add Item: "); adddrawn = true; } 

            out.write(addlink); 

          } 

        } 

        out.write("</span>"); 

      } else 

        out.write("Init Element == null"); 

      out.write("</li>"); 

      if(childs!=null){ 

        out.write("<ul>"); 

        for(int i=0;i<childs.size();i++) 

          out.write(((MyElement)childs.get(i)).drawInMenu()); 

        out.write("</ul>"); 

      } 

      } 

    return out.toString(); 

  } 

 

  public MyElement getChildbyUniquePath(String[] path,String full) 
   throws Exception { 

    if(this.element.getUniquePath().equals(full)){ 

      return this; 

    } 

    String p = path[0]; 

    String[] newpath = null; 

    if(path.length>0){ 

      newpath = new String[path.length-1]; 

      for(int i=1;i<path.length;i++) 

        newpath[i-1] = path[i]; 

    } else 

      return null; 

 

    int index = 0; 

    if(p.indexOf("[")>0){ 
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      index = Integer.parseInt(p.substring( 

       p.indexOf("[")+1,p.indexOf("]")))-1; 

      p = p.substring(0,p.indexOf("[")); 

    } 

 

    MyElement[] selchilds = this.getChilds(p); 

    if(selchilds==null || selchilds.length<(index-1)) 

      return null; 

    else 

      return selchilds[index].getChildbyUniquePath(newpath,full); 

  } 

 

  public MyElement removeMeFromParent(){ 

    if(this.parent==null) return null; 

    if(this.element!=null && this.element.getParent()!=null) 

      this.element.getParent().remove(this.element); 

 

    MyElement el = this.parent; 

    this.parent.removeMyChild(this); 

    return el; 

  } 

 

  public void removeMyChild(MyElement child){ 

    this.childs.remove(child); 

  } 

 

  public MyElement cloneMeToParent() throws Exception { 

    Element x = (Element)this.element.clone(); 

    this.parent.element.add(x); 

    MyElement el = new MyElement(x,this.parent,request,main,false); 

    this.parent.childs.add(el); 

    return el; 

  } 

 

  public MyElement copyMeFromInitStruct(String element) throws Exception { 

    List li = initelement.elements("element"); 

    for(int i=0;i<li.size();i++) 

      if(((Element)li.get(i)).attributeValue("name").equals(element)) 

        return this.addCloneFromInitStruct( 

         (Element)((Element)li.get(i)).clone()); 

    return null; 

  } 
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  private MyElement addCloneFromInitStruct(Element clone) 
   throws Exception { 

    clone.clearContent(); 

    this.element.add(clone); 

    MyElement el = new MyElement(clone,this,request,main,true); 

    childs.add(el); 

    return el; 

  } 

 

  public void moveMe(String direction) throws Exception { 

    if(direction==null || this.element==null || 
     this.element.getParent()==null) return; 

    Element parent = this.element.getParent(); 

    List li = parent.elements(); 

    int index = li.indexOf(this.element); 

 

    int other = (direction.equals("up")?index-1:index+1); 

    if(index>=0 && other >=0 && other<li.size() && index<li.size()) { 

      Element t = (Element)li.get(other); 

      parent.clearContent(); 

      for(int i=0;i<li.size();i++){ 

        if(i==other) parent.add(this.element); 

        else if(i==index) parent.add(t); 

        else parent.add((Element)li.get(i)); 

      } 

    } 

  } 

 

  private MyElement[] getChilds(String name) throws Exception { 

    java.util.ArrayList temp = new java.util.ArrayList(); 

    for(int i=0;i<childs.size();i++) 

      if(((MyElement)childs.get(i)).element.getName().equals(name)) 

        temp.add((MyElement)childs.get(i)); 

    if(temp.size()==0) return null; 

      MyElement[] ret = new MyElement[temp.size()]; 

    for(int i=0;i<temp.size();i++) 

      ret[i] = (MyElement)temp.get(i); 

    return ret; 

  } 

 

  public void checkMins() throws Exception { 

    if(this.initelement==null) return; 

    Element el = this.initelement; 

    List li = el.elements(); 
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    for(int i=0;i<li.size();i++){ 

      Element x = (Element)li.get(i); 

      if(x.attributeValue("minOccurs")!=null && 
      !x.attributeValue("minOccurs").equals("")){ 

        List chkli = this.element.elements(x.attributeValue("name")); 

        int occur = chkli.size(); 

        int minoccur = Integer.parseInt(x.attributeValue("minOccurs")); 

        while(minoccur>occur){ 

          this.copyMeFromInitStruct(x.attributeValue("name")); 

          occur++; 

        } 

      } 

    } 

 

    for(int i=0;i<this.childs.size();i++) 

      ((MyElement)this.childs.get(i)).checkMins(); 

  } 

 

  public String getPath(){ 

    if(this.element==null) return ""; 

    return this.element.getUniquePath(); 

  } 

 

  public void clearMe(){ 

    this.childs.clear(); 

    this.element.clearContent(); 

  } 

} 

 

 


