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Spatial Hypertext Editing Tools for Wiki Web Systems

Anna Bäckström, Louise Wändin

This thesis considers the provision of comprehensible and interpretable tools in the wiki web system.
This implies that an extensive research has been made upon the system, i.e., a hypertext system at the
Spatial Information Architecture Laboratory (SIAL) at RMIT University in Australia. The process to
develop these tools is based on certain requirements due to the user.

The wiki web system is becoming more and more common in communities, projects, education etc.
Companies provide wiki systems to share project information as an online collaborative tool. Another
way of using a wiki is as an encyclopaedia. This is currently done in Wikipedia which has been an
online wiki encyclopaedia since 2001. This solution is an exceptional way to extract and share
information quickly. 

The problem in a wiki is to get an interpretable overview of the whole system, as well as to organise the
pages and the structure of the pages in a fine way. The problem is that the number of wiki pages, which
are represented as hyperlinks in the system, quickly grown.  Therefore, the user needs to be able to
navigate within the system and this will require a map.

The proposed solution is to provide such a map, namely, a global view of the system. Likewise, the user
needs to be able to organize the information, and this will require special tools.  The proposed solution is
to provide such tools, namely, split and merge tools. In order to develop these tools, direct manipulation
and usability should be taken into consideration

wiki, spatial hypertext, direct manipulation, structural editing tools
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ABSTRACT 
 
 
This thesis considers how to provide comprehensible and 
interpretable tools in the wiki web system. This implies that 
extensive research has been made upon the system, i.e., a hypertext 
system at the Spatial Information Architecture Laboratory (SIAL) at 
RMIT University in Australia. The process of developing these tools 
is based on certain user requirements. 
 
The wiki web system is becoming more and more common in 
communities, projects, education etc. Companies provide wiki 
systems to share project information as an online collaborative tool. 
Another way of using a wiki is as an encyclopaedia. This is currently 
done in Wikipedia which has been an online wiki encyclopaedia 
since 2001. This solution is an exceptional way to extract and share 
information quickly.  
 
The problem in a wiki is to get an interpretable overview of the 
whole system, as well as to organise the pages and the structure of 
the pages in a satisfactory way. The problem is that the number of 
wiki pages, which are represented as hyperlinks in the system, grow 
quickly. Therefore, the user needs to be able to navigate within the 
system and this will require a map. 
 
The proposed solution is to provide such a map, namely a global 
view of the system. Likewise, the user needs to be able to organise 
the information, and this will require special tools. The proposed 
solution is to provide such tools, namely, split and merge tools. In 
order to develop these tools, direct manipulation and usability 
should be taken into consideration.  
 
Abbreviations and glossary will be found in Appendix A. 
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BACKGROUND 
 

A number of research projects at SIAL have explored wiki web 
systems. In particular, an experiment using wiki and blogs as a 
collaborative working tool has been hosted at a wiki called TheHive. 
 
A model has also been made for constructing and maintaining a 
taxonomy of access rules within the wiki system. It has been 
evaluated as part of Australian Research Council into ontology-
based collaboration in design. The work included mechanisms for 
specifying automated responses to link traversal, and the selection of 
pages suitable for hosting page advertisements. 
 
The development and use of the wiki web system is an important 
issue and there is a need for improvement within this area. There 
has been a further expansion in wiki within SIAL, for instance the 
Lattice Structured Wiki, LSW. This wiki is based on the ontology 
and has been developed to advance the navigation and the authority 
of wiki pages.   
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1. INTRODUCTION 
 

1.1 Aim  
The aim of our thesis is to evaluate and purpose tools which make 
navigating on the wiki web system at SIAL, called the Zwiki, easier. 
It concerns the affordance of a hypertext system. This implies an 
investigation of how the Abstract Data Type, ADT¹, is related to a 
diagrammatic representation. A survey is performed on different 
user cases and operations.  
 
The theoretical aim is to describe the wiki web system as well as the 
mechanical aspects of it. This description will result in answers the 
following questions: 
 

 Which tools are required for a better navigation within a 
wiki?  

 How should the design of the tools be created to make it 
easy for the user to interpret the layout? 

 Is there a way to extract information from an immense 
system such as wiki? 

 What is the best way of presenting wiki pages?  

1.2 Description of  Problem 
A wiki is accessible and editable by any user. The consequence of 
this may be that many pages are created in an unstructured way. 
When the users keep on creating new pages without removing the 
pages that are old and not being used, it will decrease the readability 
and the navigation of the system. There is a need for an easy way to 
organise the pages within the wiki and make it easy for the user to 
navigate. One way of organising the pages within a wiki would be to 
invent tools that help the user to clean up an unstructured wiki. For 
example, when similar pages are accidentally created in different 
places on the wiki, a tool that simplifies the merging of such pages is 
needed. In a huge wiki, these pages may be difficult to discover at 
first, and a search engine will therefore be helpful. Another example 
concerns pages that become too large so that the loss of readability 
occurs. A tool that simplifies the splitting of such pages is needed. 
However, a problem remains regarding where to point the links 
after the split of a page is completed.  
 
While navigating in a wiki system even more problems will be 
encountered. It is difficult for the user to know how many pages 
there are in the system and if he/she has been navigating in a small  
 
 

1 ADT=Abstract Data Type. A set of data values and associated operations that are 
precisely specified independently of any particular implementation.  
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or large part of the system. By contrast, in the case of reading a 
book from cover to cover, the reader will always know how many  
pages have been read and how many there are left to read before the  
book is finished.  
 
The same possibility is requested for the wiki system. This will be 
accomplished if the users are given a global view of the system, 
preferably as a map. If a map of the system exists, problems like 
readability of the map, the ability to see the user’s own navigation 
path, etc. must be taken care of.   
 

1.3 Scope 
The development and improvement of a wiki web system will in 
particular concern the Zwiki at SIAL. The focus will be on the 
usability and navigation part within a wiki web system Research on 
other wiki web systems will also be performed, but the Zwiki will be 
the wiki where the limitations will be set. Furthermore, the user 
interface and layout of the tools will be evaluated and designed. 
Here the limitations will once again be set according to the Zwiki.  
 
To improve the tools in the Zwiki there is a need to investigate 
other wikis as well. A hindrance within this investigation is that 
many users are still unfamiliar of wiki web system. There will always 
be newcomers in the system, and the tools must be designed and 
developed for both newcomers and experienced users. In designing 
solutions to these problems, it must be demonstrated that the 
proposals are achievable in software engineering terms. While the 
software itself is not the subject of this thesis, it is addressed by 
stating the assumptions of the proposed solution. 
 

1.4 Methodology 
To solve wiki problems a literature survey together with a practical 
approach has been performed. Different wiki web systems, 
softwares, user interfaces, use of direct manipulation etc has been 
investigated and tested in detail. The creation of the tools and the 
user interface has been performed using Adobe Photoshop and 
Macromedia Flash. Finally, an animation and presentation of the 
tools has been made using Macromedia Flash.  

1.5 Deliveries 
The result of this thesis will be evaluated and designed tools that 
help the user to navigate more efficiently and easier in the wiki. The 
user will be able to organise and structure the wiki by merging and 
splitting pages. The user will also be given the opportunity to see the 
whole view of the system as a map. The tools will be evaluated and 
designed for the user interface at SIAL. They will not be 
implemented within this thesis but will be fully usable for future 
implementation.  
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1.4 History 
Wiki software originates from the design pattern community as a 
way of writing and discussing pattern languages. In March, 1995, 
Ward Cunningham founded the first wiki site in the Portland Pattern 
Repository which is an online journal for patterns about programs and 
home of the extreme programming discipline. He invented the wiki 
name and concept, and implemented the first wiki engine. Since the 
open and collective authorship of hypertext is the basis of a wiki, 
Cunningham wanted this to be a place for discussing software 
engineering strategies.  
 
Some people maintain that only the original wiki should be called 
Wiki, starting with a big letter, or the WikiWikiWeb. Nevertheless, 
Ward Cunningham's Wiki is the most popular wiki site. 
 
The wiki derives its name from wiki wiki, the Hawaiian phrase 
meaning quick. Cunningham coined the term from the name wiki 
wiki or quick shuttle buses at the airport in Honolulu. The wiiki wiki 
was the first Hawaiian term Cunningham learned when he visited 
Hawaii for the first time. The airport counter directed him to take 
the wiki wiki bus between the terminals. According to Cunningham 
he chose wiki wiki as an alliterative substitute for quick and thereby 
avoided naming it quick-web. The name also reflects the pace at 
which wiki pages can be created and updated. 
 
At the end of the 20th century the use of wikis had increased greatly 
and it had now become recognized as a promising way to develop 
private and public knowledge-bases. This potential inspired the 
founders of the Nupedia encyclopaedia project to use a wiki 
technology as a basis for an electronic encyclopaedia. The result of 
this is the Wikipedia which was launched in January 2001. This 
electronic encyclopaedia was originally based upon UseMode 
software, but later switched to its own open source code base. This 
open source code base is now being adopted by many other wikis 
[18]. 
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 2. WHAT IS A WIKI? 
 

The terms wiki and WikiWiki are used to identify either a specific type of 
hypertext document collection or the collaborative software used to create it. It is 
the speed of creating and updating pages that is one of the defining aspects of wiki 
technology. However, the system is also used in the practice of collaborative 
writing. It is a way of communicating asynchronously across the network. For 
example, the wiki can work as a composition system, a discussion medium, a 
repository, a mail system, or a collaboration tool. 

2.1 How Does the Wiki Work? 
A wiki web system allows any user to add information and also to 
edit the content through a web interface. A wiki enables documents 
to be written in a simple mark-up language when using a web 
browser. The linking is done automatically on the server and all the 
pages are stored in a database. A single page in a wiki is called a wiki 
page and the entire body of pages is called the wiki. This may sound 
rather simplistic, but a wiki is a unique way to collaborate on the 
web. 
 
The distinguishing features of a wiki are that: 
 

 Anyone with a browser can edit pages 
 Changes will appear immediately 
 It is easy to navigate in the system 
 There is an ability to see the history of a document 
 It is easy to create new information and to edit old 
 It is easy to search among the pages 

 
In the wiki web system the texts are published on a collection of 
pages. Pages are connected to each other through inner links on the 
pages. Each link is identified by the use of a wiki name which is 
both the anchor text and the name of the target page. When the user 
selects a hyperlink, i.e. a wiki name, the system will immediately 
display the contents of this wiki page [17]. 
 
A description of a wiki system is often provided by using the 
following three notions; 
 
1. the system of browsing 
2. editing the hypertext 
3. power of hypertext 
 
These notions will be described in more detail further on in 
this chapter. 
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2.1.1 Cunningham’s Design Principles  

Any user can edit and change pages within a wiki and because of this 
it has to be performed in a simple way. To make it easier for the 
users, different rules are usually set up from the start. Many of these 
rules derive from the first wiki ever made by Cunningham. When he 
invented this wiki he sought to satisfy specific design principles of 
how a wiki should work. These principles are still relevant for the 
wiki of today. The following is a short description of each taken 
from [23]. 
 

1. Incremental. Pages in the wiki can cite other pages which 
have not yet been written 

2. Organic. The text and structure of a wiki is open to editing 
and evolution. 

3. Mundane. Text conventions provide access to the most 
useful page mark-up. 

4. Open. When a user finds a page which is incomplete or 
poorly organised he/she can edit, reorganise and improve 
it. 

5. Tolerant. Interpretable behaviour is preferred instead of 
using error messages. 

6. Convergent. Duplication can be removed and discouraged 
when the user finds and cites similar or related content. 

7. Observable. Activity within a wiki site can be reviewed and 
seen by any other user.  

8. Precise. All the pages within the wiki will be named with 
sufficient precision to avoid most name clashes. This will 
be avoided typically by forming noun phrases. 

9. Overt. The printed and formatted output will recommend 
the input required to duplicate it. 

10. Unified. All the names of the pages will be drawn from a 
flat space so that no other context is required to interpret 
them. 

11. Trust. Trust is a keyword in the wiki system. To trust the 
process, trust the people and enable trust-building is 
essential. 

 
The principles which are most relevant to the research of the 
interface development within the Zwiki are Organic, Open, 
Tolerant, Convergent, Observerable and Trust. 
These are taken into consideration while developing the tools in the 
system. 

2.1.2 Wiki Browsing 

Browsing the wiki system can be performed according to three 
different searching alternatives: a list of recent changes, a search 
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within the content of the pages, and a search of back links, namely 
pages that link to the present page. 
Wiki names may refer to pages that do not yet exist and despite this 
browsing has one special case: pages are explicitly created on the 
first visit. 

2.1.3 Editing 

Since any user has the rights to edit pages it has to be performed in a 
simple way. However, there are pages which are restricted by the site 
admin or page owner. In the wiki every page has two 
representations: 
 

• Display form 
• Edit form 
 

The displayed form is usually HTML (Hypertext Mark-up Language) 
rendered by a web browser. The edit form is a simplified mark up 
language where the style and syntax change between different wikis. 
The reason for using this design is because HTML, with its large 
library of nested tags, is too complicated to allow fast-paced editing. 
HTML formatting may also distract from the actual content of the 
pages. There are also benefits in restricting access to some of the 
functionality which HTML allows, such as JavaScript and Cascading 
Style Sheets (CSS). This is because of the consistency in look and 
feel which will be enforced if the user is not able to use the 
functionalities.  
 
The instructions for formatting which is allowed in the wiki differ 
considerably depending on the wiki engine that is being used. In 
simple wikis the allowance of formatting may only be for the basic 
text. In more complex wikis there may be support for images, tables, 
audio, or even interactive elements such as games.  
It is up to the site admin or a page editor to set the rules. Here 
follows a short explanation of a few currently used default 
formatting rules within the Zwiki: 
 

• A wiki name or an entire line which has ! prepended will not 
become a wiki name. 

• If a text begins and ends with *, **, _, or ' it will be 
transformed into italic, bold, underlined or monospaced 
respectively. 

• If there are any non-blank lines they will be run together 
from a paragraph; blank lines will separate paragraphs. 

• A heading will be made wherever a one-line paragraph is 
followed by a more indented paragraph. 

• A paragraph which begins with -, * or 0. together with a 
space will transform into a bullet or numbered list item. A 
more indented list item will start a sub-list [40, 48]. 
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Table 1. The table below demonstrate how much more text the user has to write while writing 
HTML code instead of using a wiki.  
 

Wiki syntax- Zwiki HTML Rendered output 

One line 
Another line 

<p>One line</p> 
<p>Another line</p> 

One line 
Another line 

*Hello* <em>Hello</em> Hello 

**Hello** <strong>Hello</strong> Hello 

* Write 
 
* Read 
 
* Understand 

 

<ul> 
<li>Write</li> 
<li>Read</li> 
<li>Understand</li> 
</ul> 

• Write 

• Read 

• Understand 

0. Write 
 
0. Read 
 
0.Understand 

<ol> 
<li>Write</li> 
<li>Read</li> 
<li>Understand</li> 
</ol> 

1. Write 

2. Read 

3. Understand        

2.1.4 Linking and Creating Pages 

In a wiki, it is simple to create new links between pages as well as to 
create new pages. This is because a link is created by using the name 
of the target page, and because a page is automatically created the 
first time a link is followed. Whilst editing a page, the user creates a 
link to a target page by including the name of that page. When the 
edit is submitted to the system, one of two things happens. If the 
target page does not yet exist, the link will be followed by a question 
mark. This indicates that a new page will be created by following this 
link. If the target page already exists, the page link will not be 
followed by a question mark.  This indicates that the name is already 
in use. When a user has edited a page then it will be rendered 
through the formatting system. The hyperlinks will be automatically 
inserted when a correct wiki name is created [17]. 
 
In wiki web systems, links are created by using a specific syntax, 
called link pattern. The creation of a page is being done strictly 
through the same process as linking. A link will be created on a 
topically related page. If the link for any reason does not exist, it will 
be emphasized as a so called broken link. When the user follows this 
broken link, an editor window will open, which allows the user to 
enter the text for the new page. This mechanism ensures that pages 
with no links are seldom created and a generally high level of 
connectedness is retained. 
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2.1.5 CamelCase 

In the beginning most wikis used CamelCase as a link pattern. 
CamelCase is a way of writing and compounding words or phrases 
where the words are joined without spaces and capitalized within the 
compound. The word CamelCase derives from the uppercase, called 
bumps, in the middle of the compound word which refers to the 
humps of a camel. The text CamelCase itself is an example of a 
CamelCase word. It is a standard naming convention for identifiers 
in many programming styles. Outside of technical documentation, 
most style guides consider it improper in formal written English. 
 
There are two common varieties of CamelCase, distinguished by 
their handling of the first letter. When the first letter is capitalized it 
is commonly called UpperCamelCase, Pascal case or BiCapitalized. 
When the first letter is left as lowercase it is commonly called 
LowerCamelCase or sometimes simply camel case. The difference is 
significant in programming languages to distinguish between objects 
and methods, but is not exploited in wiki. 
 
The term StudlyCaps is used within the Zwiki at SIAL. It is similar 
to CamelCase but not necessarily identical. It is sometimes used in 
references to CamelCase but can also refer to random mixed 
capitalization. The StudlyCaps will be explained in more detail in 
section 3.1. 
 
There are many close synonyms to CamelCase.  Some details may 
differ, but all rely on successive shifts between upper and lower case 
letters within a single word.  Examples are 
 

 BumpyCaps 
 BumpyCase 
 CamelCaps 
 CamelHumpedWord 
 CapWords  
 C/C/ (Capital-lower Capital-lower), or just C/C 
 HumpBackNotations 
 InterCaps 
 InternalCapitalization 
 NerdCaps 
 WordsStrungTogether or WordsRunTogether 
 WikiWord 
 WikiName 

 
CamelCase has many critics inter alia the largest wiki now existing, 
the Wikipedia, which made a switch to so called free links. To read 
more about the Wikipedia see section 5.1. The free links are words 
put in double square brackets, [[… ]]. Various wiki engines use 
single brackets, curly brackets, slashes, underscores and other 
characters as a link pattern. Links between different wiki 
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communities are possible using a special link pattern called 
InterWiki [17]. 

2.2 Maintaining Quality in Wiki 
Given the openness of wiki, it might be expected that wiki web 
systems contain low quality texts. However, this is not the case. In 
short, wiki works because people often rely on the community 
rather than the technology. If someone deletes a text or writes 
something which is not correct, another user can simply change the 
information and make it right. It is very easy to change information 
and to damage the content of pages. But it is also very easy to undo 
the changes and repair the damaged pages. As a result of this, not 
many people try to demolish the system.  
 
Important issues within the wiki system are reliability and security.  
When first using the wiki system it is common among the users to 
assume that there will be a lot of sabotage and loss of information. 
Since the wiki web system does not have a security guard, there is 
always a risk of conscious damage or that information is being lost 
or corrupted by mistake. 
 
A user can destroy and/or damage a wiki by deleting or corrupting 
the information on a page. To solve this problem of when 
information has been damaged, the admin can simply reset it from 
the history or from the security copies of old content. The security 
copies of previous content will be stored in an unreachable place for 
the users. This is a simple procedure and the pages can quickly be 
restored.  
 
Explicit and intentional corruption is more difficult to deal with. 
There is a possibility that someone adds incorrect information to a 
page or deliberately changes pages to include misleading or incorrect 
information. A user can, for example, make it look like as if another 
user provided a certain piece of information or comment, or change 
the meaning of something that has been written to make the 
information incorrect. All systems which are used by a lot of users 
or in groups have the same problem, but a wiki is more openly 
exposed to this kind of damage. Intentional corruption of 
information is extremely rare and can, if necessary, be dealt with by 
a function which automatically encloses all new material in a place 
where it will be revised. The philosophy to the wiki is to make it 
easy to fix problems and damage of the system, rather than creating 
functions which will make it hard for the user to contribute. 
However, in extreme cases, many wikis allow protecting pages from 
being edited. For example, protected pages in Wikipedia can only be 
edited by the admin, who can also revoke the protection. This is not 
the idea of how a wiki system should work and is considered to 
violate the basic rules of a wiki. To restrict pages like this will 
therefore as far as possible be avoided [17]. 
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Furthermore, wiki also works because it is an open environment. It 
encourages users to have a strong community feeling. The flow of 
new material and updated information will be held at a high level 
when the wiki has many active users. In a wiki with few users 
intimate conversations and discussions can be held. This can be of 
great use in small communities, although this is not the main 
purpose of how the wiki should be used. The wiki system tries to 
provide a system to be used by many people and limits the situations 
when one user writes all the pages. This will result in a better 
organised and structured wiki, as well as a wiki with accurate 
information. The users will help each other to correct information 
and to update the pages [16]. 
 

2.2.1 Recent Changes 

The idea in the wiki system is to make it easy to repair mistakes 
instead of making it hard to create them. It also provides various 
means to verify the validity of recent additions to the body of pages. 
This is because it is a very open system and because all kinds of 
people will be able to edit and use the system. 
 
The most prominent means to survey additions is the page called 
recent changes page. This page contains a list of pages that have been 
recently edited.  The criteria might be a specific number of recent 
edits, or a specific timeframe. Furthermore, some wikis filter the list 
to exclude edits which have been marked as minor, or which were 
made by automatic processes.  The recent changes page keeps wiki 
participants informed as to the parts of the wiki that are undergoing 
revision, and thus draws renewed interest in these parts. 
 
There are several other functions available to inform wiki 
participants about revisions to the wiki, such as the change log, the 
revision history and the diff feature. The revision history displays 
previous versions of a page and allows opening and saving of these 
pages and thereby restores the original content. The diff feature 
highlights the changes between two revisions and can be used to 
decide whether this is necessary or not. A participant can view the 
diff of a change listed on the recent changes page. If it is an 
unacceptable edit, it will load the history to restore a previous 
revision. This process is more or less streamlined, depending on the 
wiki software which is being used. 
 
Some wikis provide additional control over content which helps in 
case unacceptable edits are missed on the Recent changes page. 
Wikipedia (see section 5.1) was the first wiki to introduce watch lists 
which is a form of internal book marking. It is used to generate a list 
of recent changes to a set of specific pages only. Wikipedia also 
allows highlighting links to pages which are below a given size. This 
will make small pages, known as stubs, noticeable on all pages which 
link to them [16]. 
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3. WIKI AS A COLLABORATION AND         
COMMUNICATION TOOL 

 
The wiki web system is a sufficient way to bring out information, 
information, events etc to a large group of people. The user of a 
wiki will have the opportunity to follow and participate in debates 
and discussions all around the world. It is also a great tool in large 
projects, where the participants can use a public or a private wiki. If 
the wiki is private the participants will have to log on to the wiki 
system to read and edit the content. Wiki used as this kind of 
collaboration and communication tool will make the projects more 
efficient as it will save time. Instead of communicating with project 
members who are situated in different places by email or phone, the 
participants simply use a wiki. It implies that not many emails and 
phone calls are needed anymore, since when a participant writes on 
a wiki, all the other users can immediately read it. Moreover, small 
changes can effectively be dealt with by direct edits. 
 
While considering improvements within wikis there is another 
approach of doing so. It is an attempt to use communication and 
the development of project language as an aspect of collaboration. 
In this approach it is important to be collaborative creatively. This is 
achieved by choosing matching keywords for the creation of links 
between the communities in a project. There should also be security 
for ensuring that communication reaches all the appropriate 
recipients.  
 
Since the wiki systems are typically open and accessible to all these 
developments, it removes boundaries and hence facilitates 
collaboration within a shared space. In contrast it is also known for 
the openness which can create barriers for users sharing their ideas. 
In particular this concerns the exposure of early ideas or to certain 
conversations taking place [14]. 

3.1 Environments Where the Wikis are Used 
As the wiki develops and disseminates its message around the world, 
the usability of the system increases. Newcomers are continuously 
introduced to wikis and more and more people gain knowledge 
about the systems. The result of this is a creation of additional wikis 
as well as of additional environments where the wikis are being used. 
The functionality of a system will differ depending on the 
environment and purpose of the wiki.  
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The following environments are examples where the wikis are used, 
and some of them will be explained in more detail in section 2.5.1 
and 2.5.2: 
 

 Encyclopaedias 
 Projects 
 Blogs 
 Communities 
 Education 
 Journals 
 Bulletin boards 

 

3.1.1 Wiki in Projects and Communities 

The importance of developing ideas becomes essential within a 
project and a community. A wiki can help the contributors to share 
their thoughts and to improve their skills for example in a project. 
Sometimes the contributors do not have ideas which are completely 
thoroughly worked out. These ideas can be evolved on a wiki and 
when other contributors come to understand the ideas, they become 
their own and new thoughts will spring from the wiki. The wiki, in a 
constructional way, becomes an object to think with. Issues of 
ownership will turn into in indistinctness and the social support and 
feedback system will provide a sense of accomplishment and pride.  
 
In online wiki communities there is a tendency for the system to 
develop around specific subjects. The result of this will be a place 
where people share their ideas about a subject of mutual interest. 
Each user will take personal ownership in ensuring accuracy and 
thoughtful reflection regarding the subject. By this means, multiple 
users will look after accuracy and the overall content quality [47]. 

3.1.2 Wiki in Education  

Numerous factors have been identified in the successful 
implementation of educational wikis. In cases where the wikis has 
been narrowly and specifically focused for a definite period of time, 
it has become a great success. For example, this is the result when a 
group of students write a report with a deadline. It is also excellent 
to construct wiki problems which offer several solutions, ensuring 
continued dialog and collaborative problem solving among students. 
The wiki is also used as a device for the teachers and the students to 
interact in different ways. Instead of jumping into an ongoing online 
collaboration, the teacher allows the students to challenge and 
correct each other. Only when absolutely necessary will the teacher 
post comments, questions or suggestions. There is a constructive 
learning activity and the wikis allow students to own their learning 
experience. This is achieved in an online collaborative environment 
[37]. 
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4. THE ZWIKI AT SIAL  
 

As explained earlier the design of the tools has been performed especially for the 
Zwiki, although it is desirable to work for any other wiki. In this chapter there 
will be a detailed description of the wiki names in the Zwiki as well as the 
interface and layout. When developing the tools in chapter 7 these parts have 
particularly been considered.  

4.1 Description of the Zwiki 
The automatic generation of hyperlinks is a key characteristic of the 
Zwiki, as well as for other wikis. It is made possible by the 
identification of all the pages within a wiki by the wiki names. When 
a wiki name is used, anywhere within the Zwiki, it creates a link to 
the corresponding page.  
                    

                                
Like in any other wiki, if the page does not exist it will be created the 
first time when the link is followed. Furthermore, also as in any 
other wiki, an indication of this will be made by a question mark at 
the end of the wiki name. For example, if TheHive is the wiki name 
which does not yet have a wiki page, it will be shown as TheHive?. 
When following this question mark the user will reach a page where 
this page can be created. In the Zwiki a page, as shown in Figure 1, 
will be displayed. 

Figure 1. Pages in the Zwiki where the user can create a new page to a wiki name.
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The Zwiki system works by having a scheme which differentiates 
the wiki names from other texts. The rule for separating the names 
is called StudlyCaps which is similar to the CamelCase which is 
described in section 2.1.4. In Zwiki the StudlyCaps is stated in two 
ways. The first statement is that a wiki name is a capitalised word 
which contains more than one capital letter. It is also a string which 
contains three or more letters and the first letter is a capital, and at 
least one other letter is a capital. For example, if system is the word, 
it will first be capitalised to System. The word System will then be 
StudlyCaps into SYstem or SysteM or any other combination with 
two capitals. The second statement is that a wiki name is a phrase 
which has been capitalised and then concatenated. For example, 
Wiki web system becomes WikiWebSystem. This technique is 
unambiguous and for a single word the FalseCapitalisation (see 
section 4.2) scheme is preferable since it will try to tame the 
exponential number of choices [40]. 
 
All the wiki names within a wiki are stored in a single name space. 
This leads to problems with equal names which have different 
meanings. For example, Chicago is a city and a musical. 
 

4.2 Zwiki Names Details  
While structuring the Global view it helps if the users have a good 
knowledge of the wiki names. In the Zwiki system there are some 
further details for gaining control of these. The user can utilize 
prefixing of a wiki name, preform false capitalisation, escape a wiki 
name, etc. These details of the wiki names will be explained in the 
following texts: 
 
Square bracket wiki name 
A square bracket wiki name is created, as in any other wiki, by 
placing the word within square brackets. The square brackets are of 
great use for example when the user needs to include white spaces in 
a wiki name. However, the use of the square brackets wiki names 
should be used carefully because of their disadvantages. For 
example, they are hard to tell apart from hyperlinks to external 
URLs. It is also hard to write simple programs to harvest links, and 
to perform other useful wiki actions. 
 
False Capitalisation for wiki names 
When the users create wiki names from single words there will 
eventually be a lack of words to concatenate from. A solution to this 
is to introduce a FalseCapitalisation/s inside a word. The problem 
with this is that it brings arbitrary decisions into the process of 
creating wiki names, e.g. which letter to capitalize. To prevent this 
problem the admin for the Zwiki has invented a few additional rules.  
The first rule is to capitalize the first and last letter when the initial 
name is an uppercase acronym. For example, given the acronym 
SIAL the wiki name should result in SiaL. Another rule is to 
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capitalize the first letter of another syllable when the initial name is 
not an uppercase acronym. For example, given the names Zope and 
Evolution, they will result in the wiki names ZoPe and EvoluTion. 
 
Escaping a wiki name 
A word can be protected from being treated as a wiki name by 
prefixing it with an exclamation mark. This is true whether the 
corresponding page exists or not. 
  
Pluralising a wiki name 
When the user wishes to use a wiki name in the plural without 
having to make a separate page, there are different ways to do this. 
The user can introduce a non-alphanumeric character e.g. 
WikiName’s or WikiName/s. Another method is to place the wiki 
name within square brackets, e.g. [WikiName]s which will become 
WikiNames.  
 
Prefixing a wiki name 
When the user wishes to prefix a wiki name without having to make 
a separate page, a hyphen can be introduced. It will, for example, 
look like the term pre- WikiName [40]. 
 

4.3 The Zwiki User Interface  
Zwiki has a number of unique features which are helpful while 
building and navigating a wiki. There are already high-quality pages 
which handle the hypertext of wiki names, the remote wiki name 
linking mechanism of remote wiki URL, and the formatting features 
of structured text. Although, more features needs to be taking care 
of like the user interface features Global view, Merge and Split tool.  
While designing the user interfaces of these tools an investigation 
the user interface of the Zwiki is first performed [20]. 
 
The following part includes all the Zwiki features in the user 
interface available to the user. The first eight are represented from 
left to right at the top of the page(the majority of them shown in 
Figure 2), and the last seven are represented at the bottom of the 
page, also from left to right(the majority of them shown in Figure 3).  
 
These Zwiki features have been included in the work for designing 
the tools in chapter 7.  
 
To select a full view of the Zwiki user interface the user can simply 
click the full button (see Figure 3). 
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Zwiki features given at the top of the page (see Figure 2) are: 
 
BreadCrumbs   
The BreadcCumbs are the pages which the user has been visiting 
before reaching the current page. They are located to the right of the 
image at the top left of the page. The ancestors of the page in 
Zwiki’s Page Hierarchy, are shown as a nesting breadcrumb list. The 
first links is directed to the contents page screen which displays the Page 
Hierarchy, and the last links into the back links screen, which for a 
given page are the list of other pages that refer to that page. The 
remainder link is directed into the named page. Breadcrumbs are 
explained further in section 7.5.2. 
 
ContentsPage 
The ContentPage is located at the top centre of the page. It is 
accessed from the first item of the breadcrumbs. This displays the 
Zwiki’s page hierarchy, which is editable, located in the centre of the 
current page.  
 
PageTitle 
The PageTitle is located to the right of the logo. It is a wiki name to 
the current page. If the full view of the page is selected, it is shown 
as the last link in the breadcrumb trail. This page is the additional 
function of accessing to the back links screen for the page. 
 
 
 

Figure 2. Snapshot of the top of the front page in the Zwiki
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SiteLogo 
The SiteLogo, the graphic, is located at the top left corner of the 
page. It links to the front page and can be thought of as the home 
button.  
 
SubscriberCount 
The SubscriberCount is located at the very top left corner of the 
page. This text shows the number of users subscribed to the page 
and/or to the Zwiki. If the user follows the subscribe link he/she 
can be added to the list of subscribers. 
 
LastEdit 
LastEdit is located at the very top centre of the page. This text 
shows the time from the last edit and the user who made that edit. 
 
SearchForm 
The SearchForm is located at the very top right corner of the page. 
In the full view mode the user is able to search for a text on wiki 
pages. This is made by entering text into the Searchform and 
pressing enter. A screen will then be displayed listing pages 
containing an exact match. Since this search in Zwiki is currently a 
simplistic exact match the user has to choose the search terms 
carefully. 
 
AnnoyingQuote 
The AnnoyingQuote is located at the top right corner of the page. 
This text shows the last edit of the Annoying Quote page. This is a 
way for a user to simply broadcast a message which all the users can 
read. 

 
 
.  
 

 

 

 

 

 

                                              
                              
Zwiki features given from the bottom of the page (see Figure 3) are: 
 
FullView 
The FullView option is located at the bottom left corner of the page. 
The full, simple and minimal links affects the number of Zwiki features 
shown on the page. 
 

Figure 3. Snapshot of the bottom of a page in Zwiki

help  subscribe  edit full simple minimal user's bookmarks

add a commentsubject:
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RecentChanges (not shown in figure) 
The RecentChanges is located in the centre of the bottom of the 
page. This link accesses a page which lists the pages that have most 
recently been edited. It displays information about the name of the 
page, who it was edited by and at what time and date. This is a great 
way to keep the user updated with the changes in the wiki. 
 
UserOptions (not shown in figure) 
The UserOptions is located in the centre at the bottom of the page. 
This link gives access to the User Options page where the user can 
store, in a cookie, various types of appearances of the page. For 
example, the user can store his/her user name here. 
 
ExternalEditorLink 
The ExternalEditorLink is located at the bottom right corner of the 
page. This link has the appearance of pencil and is a special URL to 
involve the external editor. This tool allows the user to edit pages 
using some editor other then the web browser text form. 
 
EditLink 
The EditLink is located at the bottom right corner of the page. This 
feature accesses a full page text form to edit the page. It can also 
view the source on a page which will show the user how different 
pages are formatted. 
 
SubscribeLink 
The SubscribeLink is located at the bottom right corner of the page. 
It gives access to the subscription screen where the user can instruct 
the Zwiki when to send an email. The user can subscribe to the 
current page or to the whole Zwiki. When subscribed to the page 
the user can have comments on the current page sent to him/her by 
email, and if subscribed to the whole ZWiki the user is also notified 
of new pages. 
 
HelpPage 
The HelpPage link is located at the bottom right corner of the page. 
It gives access to the help page where the user can receive more 
information about the Zwiki [41]. 
 
When making this investigation of the user interface it provides not 
only information about the layout, but also information about the 
wiki. All these options which are given to the user will together 
make it easy for him/her to quickly understand and to be able to use 
the wiki. From the user interface it can also be seen that the 
interface is created in regards to both novices and experienced user. 
The buttons full, simple, minimal is an example of this. While 
designing the user interface and layout of new tools, it is important 
to follow the same structure. 
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5. RELATED WORK   
 

There are different implementations of wikis available on the web. Each 
implementation offers the same basic structure as described in chapter 2. For 
example, Zwiki is the wiki implementation used at SIAL, and the subject of 
chapter 4.However, certain implementations have been built for specialised 
purposes. Most notable is Wikipedia, the largest existing wiki which is an 
online encyclopaedia. The implementation of Wikipedia is designed to allow the 
user to search for information across a vast collection of subjects. Twiki is 
another wiki implementation design to operate as a collaborative platform built 
as a structured wiki. Both the Wikipedia and the Twiki implementations will 
be explained in further detail in this chapter. There will also be a presentation of 
Direct manipulation, Agents and Unidraw which all contains useful and 
relevant information for developing and improving tools within a wiki.  

    5.1 Wikipedia 
Wikipedia was created in January 2001 by people who had 
previously tried a different approach to create an online 
encyclopaedia. The previous approach used more complicated tools 
and a more rigorous process of pre-publication review. This first 
online encyclopaedia was called Nupedia. When the developers for 
Nupedia heard about W. Cunningham and his wiki they decided to 
give it a try. The result of this is the Wikipedia which has become 
the largest wiki in the world. It is a multilingual encyclopaedia 
designed to be read and edited by anyone. The English edition, 
which is the largest one, contains approximately 400,000 articles. 
The maintainers are thousands of users via wiki software, and it is 
hosted and supported by the non-profit Wikipedia Foundation [30]. 
 
Since Wikipedia is a free encyclopaedia there are many users who are 
using it everyday. It is the users who edit the pages, which is not 
common in an encyclopaedia. Therefore there is some difficulty 
with vandalism of the wiki pages. However, according to a 
researcher at IBM TJ Watson Research Centre [30, 32], the repairs 
after vandalism are surprisingly quick. 
 
The aim of Wikipedia is not to express the contents in an objective 
point of view. Instead there is a public point of view, which means 
presenting all views on an issue. There are people who criticize this 
policy since their opinion is that there is just an ideology instead of 
an actual policy. Further criticism of the Wikipedia is the lack of 
authority and responsibility [30, 31]. 
 
The advantage of Wikipedia is that it promotes a collaborative 
approach. People can exchange ideas with each other and there is a 
quick response when a user wants to extract information.
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5.2 Twiki   
Twiki is a collaborative platform which is built upon wiki but this 
system is a structured wiki. A structured wiki gives the user the 
ability to see patterns since the layout and tools are well organised 
here. This results in a system with powerful and flexible tools. The 
main feature of Twiki is that it is used in developing projects since 
there is a development space, i.e. a document management system 
on intranet or Internet. The contents in a project can be created on 
Twiki by using a browser  
 
Twiki looks like a common Intranet or Internet web site. The 
difference is that there is an edit possibility in the bottom where the 
user can edit the page. The user uses the Twiki like wiki web system 
by editing contents on a page. Twiki is mostly used in project forms 
at different companies. 
 
In companies, the system is developed in different ways. For 
instance the implementation can be done while replacing a static 
intranet. This is done to get a more dynamic system. The content is 
maintained by the users who are the employees. This approach is 
taken when eliminating the work of a webmaster. Companies that 
use Twiki include Motorola, Yahoo and SAP [18]. 

5.3 Direct Manipulation  
The direct manipulation depends upon the representation of the 
object and actions of interest. The content of direct manipulation is 
instead of using complex syntax, incremental reversible operations 
which are directly seen by the user. For instance, the hypertext in 
wiki web system is represented by direct manipulation. There is a 
continuous representation of objects and the actions are physical. 
While using this representation of objects in user interfaces, it can 
then be manipulated [10]. 
 
Direct manipulation and how the user interface should be designed 
are useful basis for planning improvements to wiki web systems. 
While solving problems in the Zwiki (see chapter 4), direct 
manipulation has continuously been taken into consideration. 
 
Direct manipulation is preferable within the wiki system since it 
helps the user to see the structure in wiki. The action of merging 
and splitting pages is easier with direct manipulation, because the 
actions match the affordances of the display system. The tools in 
wiki must be easy for the user to handle and comprehend. A user 
will not be satisfied with a system that delivers slow actions. With 
the solution which includes direct manipulation, the system will be 
fast and easy to use. Since users are good at detecting patterns, 
another advantage with direct manipulation is the visual 
representation. 
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To be able to achieve a good user interface by using direct 
manipulation, the designer requires, for instance, knowledge of 
organization, shape and colour. The user interface must be 
functional to the user. This approach towards the problem implies 
that the functions are designed according to the users’ requirements. 
Moreover, the user interface should be smooth which means it 
should be intuitive and the user should be familiar with most of the 
system’s layout. These requirements are taken into consideration 
while designing the tools and the user interface in wiki web system. 
It is also preferable to have a system which is as smooth as possible 
when the designer tries to use coherent paradigms. The process 
includes redesigning and eliminating functions which are complex 
for the user. This is because these functions only distract the user’s 
navigation in the system [28]. 

5.4 Intelligent User Interfaces 
While developing a user interface for the tools in wiki web system, 
there is a request for designing it as an intelligent user interface. 
Since there is a need to provide an interpretable and functional user 
interface, different approaches are used to provide this and the goal 
is to design an user interface as good as possible. 
  
There are people which states that agents should be implemented in 
an intelligent user interfaces since it is a complement of the whole 
system. The design of the system must be of advantage to the task 
which the user is trying to solve in connection with the system [12]. 
It is true that there is a request of a complement to a system to gain 
an intelligent user interface. However, there is no need of an agent 
in wiki web system. A solution with agents should be too 
complicated to construct for the system since there are a lot of users 
in the wiki web system. The users have different backgrounds and 
they use different kind of approaches while navigating on the 
system. Instead it is crucial that the information is well organized 
and represents interpretable information. 

 
The agents’ actions depend on what actions the users are taking. 
These actions are implemented in the application by a designer who 
has been investigating the users’ behaviour in an application. 
However, the designer can not make agents act as all the different 
humans act. Since the human is unique it is too complex to know 
how humans would react in different kinds of situations. Because of 
this, the designer has to take the users’ background into 
consideration while designing agents. 
 
The solution in the wiki web system with the tools concerns direct 
manipulation since the user will try to use the different tools: Global 
view, Merge and Split. Then the user will get enough information on 
how to use it. The tools will be reached from the toolbar at the 
bottom of the wiki page. So it is easy to find them and to use them 
for their purpose (see chapter 7).  
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5.5 The Lattice Structured Wiki at SIAL 
The Lattice Structured Wiki, LSW, is based on the ontology and has 
been developed in the context of introducing access rules within a 
single wiki. In general, the model works as any other wiki but when 
handling access rules another approach is used. The Latticed 
structured wiki is a system for group collaboration which, for 
example, includes a framework of access rules to share 
communication channels.  
 
The model is built on a hypertext system which demonstrates a 
limited link-adaption between users. Here a model for publishing is 
described as a process in which a document becomes more widely 
accessible within the wiki. This means a user is able to make his/her 
own definition. The user chooses a group to share information with 
by authorizing them to view his/her page. 
 
The lattice structure wiki aims to extend wiki to introduce flexibility 
in determining access. The structure is based on a hypertext and a 
supplementary data structure which extends the hypertext to 
represent access rules. The updates of the access rules use the data 
structures to interpret the latest changes in users’ access rules [7]. 
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Figure 4. A structure of a user subset. 
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6. PROBLEMS WITH WIKIS 
 

There is a wide area to consider for a complete problem description for the wiki 
web system. A massive quantity of information is displayed in the system which 
implies that complex problems arise. Furthermore, there is a requirement to 
investigate structural and textual aspect of the problem. The structural problem 
is the visualization of the wiki pages and the relationship between them. The 
textual problem includes how to extract understandable information from the 
wiki pages. Finally, there is an essential need for a map which can be seen as a 
navigating system and the system requires tools that organize the information 
displayed.   
 
In addition, this section concerns the shortcomings within the wiki web system. 
How will the user know if the text is reliable and accurate? What 
misunderstandings could the user encounter? Is it possible to investigate the 
represented text? There are four criteria to be considered; identification, 
simultaneity, tendency and dependency. 
 

6.1 Shortcomings in Wikis 
What shortcomings are there in the wiki web system and what can 
be done to improve them? A main shortcoming in wiki is the lack of 
a clear ADT, Abstract Data Type, to provide a model of the 
represented structure. Without a model of the system, the developer 
cannot express clarity in the interface. When novices use the wiki 
web system they are not familiar with the system and this will 
become a problem if the system is complicated to understand and 
learn. To solve this problem it is sufficient to consider the usability 
and direct manipulation of the system while designing it. The 
usability concerns effectiveness, efficiency and satisfaction of the 
system. In conclusion, the development of different tools that help 
the user to navigate in the system becomes essential.  
 
Another shortcoming within a wiki and within the web itself is the 
ability to get an overview of the system. It is difficult for the user to 
know how well they have read the hypertext, when the user does not 
know how wide the system is. In well developed systems, which 
contain a huge amount of pages, it will be hard to get a full detailed 
overview of the system. To make the overview of such a system 
clear, there is a need for filtering the pages and links according to 
the user’s need.  
 
Furthermore, since anyone can edit and create a page, there will be 
pages which are too long, equal, unstructured, etc. Tools are needed 
which can help the user to organize and structure the wiki and to 
make it more readable and easier to use. 
 
The reliability of the text is another issue. Who created the page? 
Does the text reflect the user’s own thoughts or does it reflect 
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someone else’s? Is it true or false? Is it old or new facts? This 
together with the shortcomings discussed earlier will be investigated 
carefully in the following sections. 

6.2 The Reliability of the Text 
While using wiki in practice, some users are critical about the text 
that is published. Since anyone can edit a wiki page, there has to be a 
way of judging the information given. The user might ask who the 
creator is and from where the information originates. It can 
originate from television, newspapers, Internet, teachers, doctors, 
relatives, friends, etc.  
 
In the wiki web system users normally add their own opinions about 
different subjects. The users who write offensive opinions will 
usually be sorted out quickly. This happens due to a high number of 
users as well as administrational work. That is, users usually add 
their dislike of an offensive online opinion. In the end, it is the 
administrator who has a crucial rule since he/she is able to take 
away unpleasant opinions.  
 
The conclusion as regards text reliability is that each user has to read 
between the lines and filter the information after common sense. 
The users need to acknowledge their responsibility and be cautious 
of what is edited and created on a wiki page. Conflicts can easily 
emerge when users do not obey these moral rules [45, 46]. 
 

6.2.1 Misunderstanding 

Collaborative design of interfaces is usually completed in certain 
ways depending on the designer’s background. According to an 
international research project (stated at an annual conference in 
Melbourne) [15], the knowledge is that people’s ontology is strongly 
shaped by education. This confirms how people work, listen and 
understand from communication and how we prioritize 
information. 
 
The meanings of words differ between people because of their 
language, personal development, religion, etc. A word in a specific 
area can mean one thing and in another area mean something 
completely different. This leads to misunderstandings between 
people on a collaborative level, for instance in a wiki web system. 
When communication is only between two persons, it becomes 
easier to understand each other. This is because the communication 
will only be directed in one way and no stimulus from other persons 
will interact. This can not be experienced when a user edits a wiki 
page, although any arising misunderstandings can quickly be solved 
by direct communication. When there is a misunderstanding, a user 
can simply write down his/her concerns on a wiki page. Then all the 
users can together correct each other and reach a better 
understanding.  
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6.3 Investigation of the Text 
Since anyone can edit pages, there has to be a way of study the text. 
This can be accomplishing by the identification of the text, 
investigation of the concurrent versions of the systems and the 
accuracy of the text or of the dependencies in the text. 

6.3.1 Identification 

In a wiki it is easy to know which user has edited a page as well as 
which user has visited the wiki. The identification of a user can be 
achieved by the difference in the users’ usernames. The system 
administrator can also verify the user by their IP-address. 
 
Despite this, it can be difficult to see where a user has edited a wiki 
page. But whereas comparing the edited text with earlier versions of 
a page, the differences will be noticeable. Previous text on a wiki 
page will always be stored in the wiki and new information will be 
saved after editing.  

6.3.2 Concurrent Versions System 

It is always difficult to tell whether the information is updated or not 
on a website. Although in the concurrent versions system, the 
RecentChanges in the Zwiki, the changes in the wiki are stored. The 
user will be able to notice exactly when someone created a new page 
or edited previous texts.   

6.3.3 Accurate Text 

A wiki user does not have to be a frequent user to be able to 
distinguish whether a text is accurate or not. If the user is doubtful 
the version history can be used to investigate the author of the text 
as well as to see the date when it was written. The user can also look 
into the number of users and the size of the edits. If many users 
have edited a text during a short time, a new user should be attentive 
about this text. However, if a page is visited by many users and 
without being changed during a long time, the text is more likely to 
be accurate and truthful 

6.3.4 Dependency 

It is sometimes difficult to tell if the author used a primary source. 
Explicitly, it is difficult to know where the user got the information 
from. Considering the hypertext as a whole, when an author creates 
many links to other pages associated to the same subject, it is more 
certain that the information is accurate. If there are many authors 
connected to a page it is more likely that the information is correct 
than if there was only one author. 
 

The structural tools are primarily concerned with the form and the 
routing of communication and the ontological tools are concerned 
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with the use of terms. But these terms may be used in ways to 
structure the communication. 
 
Since the wiki systems are typically open and accessible to all, it 
removes boundaries and hence facilitates collaboration within a 
genuinely shared space. But it is also known that the openness can 
act as a barrier to adoption, particularly to the exposure of early 
ideas or for certain conversations to take place. It is likely that 
participants seek for private or semi-private spaces. Within a private 
wiki it is possible to have restricted access but this will lead back to 
discrete actions which can be problematic in email. Individuals who 
operate with discrete wikis will have information which becomes 
private and segregated. This wiki will have no chance of progressing 
from relatively private into a more public space [8]. 
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7. TOOLS 
 
In this section there follows a detailed description of the tools needed in the wiki 
web system. The tools which are being discussed are Global view, Merge, Split, 
Add and Delete. The starting point is the use cases for the diverse tools. The aim 
of the tools is to make them functional and readily accessible from any wiki page. 
Each sub-section comprises a problem description and a proposed solution for a 
particular tool. 
 
An investigation on how the tools will be implemented in the system has been 
made. The solution involves an assumption about the operations the system 
supports. While reading through this section the reader should consider the 
following questions. What are the effects of the tools? How will the links between 
wiki pages be affected by the tools? What benefits can the user expect in using 
these tools? 
 

7.1 Use Cases 
The possible sequences of interactions for the tools Global view, 
Merge, Split, Add and Delete are here carefully considered. The 
steps, which are described below, are sequences which are expected 
to occur in the system. The aim for the primary designer is to signify 
the sequences that will apply under certain conditions.  

7.1.1 Global View  

1. The Global view button will be reached from the toolbar 
situated at the bottom of a wiki page. 

 
2. When the user clicks on the Global view icon, the actual 

page will be zoomed out and a Global view of the wiki cyber 
space will appear in 3D. 

 
3. The user will have the ability to zoom in to specific pages. 

This option makes the map more readable for the user 
anywhere within the map. 

 
4. The user will have the ability to navigate dynamically within 

the Global view. The ability to turn and change the map 
after their desired position will be given. 

 
5. In the Global view all the pages with the links will be shown.  

 
6. While navigating in the Global view a possibility will be 

given to click on any page and this will then be zoomed in 
and become readable. 

 
7. In the Global view will different modes be given depending 

on which links the user wants to see. 
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8. The pages where the user has been navigating will be shown 
in a different way. They will for example have a different 
colour, shape, etc. 

 
9. The pages in the map will be dynamic. 

7.1.2 Merge 

1. The Merge button will be reached from the toolbar situated 
at the bottom of a wiki page. 

 
2. The pages which are most equal to the page where the user 

is located will be placed closest to this page. The percentage 
similarity will be shown when the user places the mouse 
cursor over a page. The percentage will rely on the similarity 
of the wiki names. 

 
3. To merge a page the user moves this page towards the page 

he/she is located on at the time being. When the moving 
page is close to the other page it will magnetically disappear 
into this page and the merging is completed.  

 
4. If the user tries to merge a page which has less then 50% 

equal wiki names, the page will not be merged. Instead of 
disappearing into the other page it will bounce back to its 
original place. 

 
5. While navigating in the Merge mode a possibility will be 

given to click on any page and this will then be zoomed in 
and become readable. 

7.1.3 Split 

1. The Split button will be reached from the toolbar situated at 
the bottom of a wiki page. 

 
2. When the user clicks on the Split icon, the view will be 

zoomed out so that the entire page is visible, and a scissor 
cursor will appear on the page. A dotted line will be visible 
beside this cursor to indicate the line where the page splits. 

 
3. When the user splits the page, an animation of the splitting 

will be seen.  
 

4. The resulting pages are displayed in the same window. 
 

5. Pages with similar contents which are being split will 
automatically get a BACK and FORWARD button. This will 
keep the pages with similar content together and the user is 
able to easily navigate between pages with the same 
contents. 
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6. There will be two scenarios when the user will be in need of 

a Split tool. One case is if the page has the same contents. 
The second case is if there is, for instance, a debate or a page 
which changes direction according to the contents. 

7.1.4 Add 

1. The Add button will be reached from the toolbar which is 
situated at the bottom of a wiki page. 

 
2. When the user clicks on the Add icon, the view will be 

zoomed out so that a Global view of the wiki cyber space 
will appear. 

 
3. A new wiki page will be created where the user can start to 

edit information. 
 

4. The user will manually reorganize the links depending on the 
contents of the links. 

 

7.1.5 Delete 

1. The Delete button will be reached from the toolbar situated 
at the bottom of a wiki page. 

 
2. When the user clicks on the Delete icon, the view will be 

zoomed out so that a Global view of the wiki cyber space 
will appear.  

 
3. The page where the user is situated is now deleted. 

 
4. The links pointing out from the wiki page will no longer 

exist. 
 

5. The links pointing to the deleted page will be destroyed and 
the user will have to remake them and point them to other 
pages. 
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7.2 Global view 
Global view concerns how the user can get an overview of the wiki 
web system. In this section problems which the users encounter are 
described as well as a how to solve these problems. It includes the 
three different modes: Basic, In-link and out-link. Furthermore, the 
operations which the system requires for making this tool work 
properly, are also discussed.  

7.2.1 Problem 

In order to navigate the wiki, the user must be supported by tools 
that present an overview and provide a stable orientation in the 
hypertext. An overview smoothes the progress of searching for 
information. In particular, it is helpful for the user to know where in 
the wiki web system he/she is situated and the available pages to 
which he/she might next turn. Furthermore, without such a global 
view it is difficult for a user to determine which pages have been 
read and which pages remain to be read. Therefore, a navigation 
tool is required that: simplifies navigation within the wiki system, 
improves comprehension of the hypertext, and assists the user to 
find pages according to a variety of queries. This navigation tool 
replaces the textual overviews common in wiki systems with a 
graphical overview designed to be compatible with the many uses to 
which the hypertext is put. 
 
Another difficulty is the embedded digression problem. This occurs 
when the users pursue digressive paths within the web sites of the 
wiki and lose their place or forget to return to the original 
document. It can also occur when the users do not remember the 
navigation details of significant parts of a page because he/she is 
overwhelmed by the immense amount of information. For example, 
when a person visits a museum, it is impossible to remember the 
details of all the art works because of their great number. Too many 
variations of navigational information may consequently overwhelm 
the user. This problem will be solved by using the map of the 
Global view. Here the user will be given all the information 
presented at the same time in a properly organized navigational 
structure of the wiki system. 
 

7.2.2 Solution 

Since the navigation tool has to work through the whole wiki web 
system and display all the pages which exist within this system, the 
user will be given a global view of the system in the form of a 3D 
map. The pages which lie closer to the page where the user is 
situated at the time when using the tool will appear bigger on the 
map which is achieved due to the 3D perspective. A possibility of 
moving the viewpoint will be given which gives the user an 
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opportunity to see the map from a view which suits the user’s 
different needs. To make it easier for the user to read and 
understand the map, different paths will be given different colours. 
The path where the user has been navigating within the system will 
be coloured in blue. The page where the user is situated while using 
the navigation tool will appear in a darker blue.  
 
The navigation tool, from now on called the Global view, can also 
provide a filtered view of the map. All the wiki pages have in-links 
and out-links but there are some wiki pages which are distinguished 
by having many links pointing to or from them. Therefore it can 
become difficult to interpret and read the map. To make it easier for 
the user, there will be three different modes to choose from. In 
Basic mode (see section 7.2.3) all links in the wiki system are 
displayed. This mode works well for pages which do not contain a 
lot of links and which are not the target of many links. The map will 
be viewed from the current page.  
 
Wiki pages with many out-links are usually organisational pages like 
FrontPages and the pages with many in-links are usually informational 
like HelpPages. It is possible to filter out the inward links to pages 
that have many inward links since they are informational. This is 
done in the Out-link mode since it is only the outward links which 
will then be displayed. Moreover, here it is possible to filter out the 
outward links from pages that have many outward links since they 
are organisational. Similarly, this is done in the In-link mode and the 
mode will subsequently only show the in-links to the wiki page. 
 
All the paths in the modes will be shown as breadcrumbs. This 
means the path shown will not be the actual path chosen by the 
user, but the most efficient path. A more detailed description of the 
breadcrumbs and the modes will be found further on in this section. 
 
The map will also be useful for shortcuts and for moving in the 
reverse order through the system. Instead of using the backward 
button, which is possible in the whole system, the user will be able 
to go directly to a page without going through other pages. This 
makes the navigation quicker and the user will find the required 
information faster. While there is often a requirement to get back in 
a system and to read pages which have been read earlier, this will be 
of great use.  
 
The overall view of the system will thus give the user a conceptual 
understanding of the structure  

7.2.3 Modes within the Global View 

The modes in the global view are designed and developed to make 
the system more readable and straightforward to navigate. The 
modes in the Global view are the Basic mode, the Out-link mode and 
the In-link mode.  
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1. Basic mode  

The first mode in the Global view is a map in 3D which displays the 
pages which are located closest to the current page. They are placed 
in the map using a mass- and spring approach which is described in 
section 8.4. The current page is where the user is located while using 
the tool. All the links that are connected to the current page are 
displayed and the links are structured in the same way as in the 
Global view. The path from the first page to the current page will be 
shown and the ability to navigate within the mode will be available. 
The path in Basic mode is the best path and not the actual path as in 
the Global view. To make a page readable the user can simply click 
on the page and it will be zoomed in. 
 

2. Out-link mode 
The second mode in the Global view is filtered so the user only sees 
the outgoing links. This filtering is done with the structure of the 
Global view and the in-links will then be hidden. The modes show 
the nearest environment of this structure according to the current 
page. This will help the user to read and examine the graph more 
easily since the unfiltered mode often has too many in-links. 
 

3. In-link mode 
The third mode is filtered so the user only sees the incoming links. 
The pages in the Global view structure are filtered so all the 
outgoing links to the wiki pages are filtered out. This mode shows 
the wiki pages surrounding the current page. The links which are 
displayed in the mode will be created at the same time as a page is 
created. This might result in page connections which the creator of a 
page did not expect at the beginning. It can increase the quality of 
the page if the links are relevant to the page but decrease the quality 
of the page if the links are non-pertinent.  

 
The breadcrumbs will always be seen by the user while choosing the 
different modes. If the user wants an overview of the system, the 
Basic mode will be best suited for this. For a more detailed overview 
of the links the Out- and In-link modes will be a better choice. 
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7.2.4 Operations Required to Support the Global View 

To make it possible for the Global view tool to work properly 
certain operations are needed. It will be assumed that the system can 
support the following operations in the Global view: 

 
 When the user creates a new wiki page it will automatically 

be created in the Global view.  
 The breadcrumbs in the system will form the map of the 

Global view. 
 The user will be able to zoom in any wiki page in the Global 

view and in the modes to make them become readable. 
 The user will be able to continue navigating within the wiki 

from any page in the Global view and in the modes. 
 When the user removes a wiki page, it will automatically be 

deleted in the Global view.  
 The ability to organise the pages after the place where the 

user is situated while using the Global view tool. 
 The ability to save the path where the user has been 

navigating as well as to indicate where the current page is 
situated. 

 The ability to filter pages from in-links and out-links. 
 The ability to only show the user’s breadcrumbs path within 

the modes. 
 The map will be dynamic. 

7.2.5 The Breadcrumb Path in the Modes 

The breadcrumbs are the path shown in all the modes. The term 
breadcrumb originates from Hansel and Gretel in which children create 
a breadcrumb trail to find their path back home. The metaphor is 
imperfect because the breadcrumbs do not represent the actual path, 
but the best path. In the wiki system, the breadcrumbs show the 
optimal path where the user has been navigating from the first page 
to the current page. This path is also the path shown in the Basic 
mode, Out-link mode and the In-link mode. 
 
When a user navigates within a wiki there is often a need to go back 
to a previously visited page. A breadcrumb trail will help the user to 
browse and search for information more easily. In the wiki the 
hierarchical structure is often unfamiliar to the user, but not if the 
breadcrumbs exist. When the user does not want to follow the 
hierarchical structure and instead go back several steps, the use of 
the breadcrumb trail will allow direct access.  
 
The location of the navigational path in a wiki is often prominently 
placed in the upper left quarter of the webpage. On the wiki pages at 
SIAL the user must choose a mode for reading the breadcrumbs. 
The breadcrumbs will then be shown in a textual representation at 
the top of the pages. 
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the Hive - contents  

o FrontPage  

 PagesAboutTheHive  

 WritingTheHive  

 ParticipantsInTheHive  

 IngerSays  

 Beyond 
 

 
Figure 5. Example of how the breadcrumbs can appear on a wiki page at SIAL. 
 

Breadcrumbs have, in general, two purposes: 
 

1. Providing information to the user about the navigation path 
where he/she has been navigating in the system. 

2. Offering shortcut links for users to go back to previous 
pages in the sequence without using back keys, navigation 
bars or the search engine.  

 
Breadcrumb paths provide information about the links in a 
backward linear manner. The navigation methods serve to retrieve 
information for the user in a forward-seeking approach. Systems 
which support navigation for both browsing and analytical strategies 
are most beneficial to users since various patterns, strategies, tactics 
and moves are associated with both types of strategies. 
 
Disorientation in the wiki arises from unfamiliarity with the 
structure or conceptual organization of the site. The user might have 
difficulty deciding which web page to view next because they are 
unable to visualize where the information they are searching for is. 
The decision concerning which page to view next will involve an 
understanding of the user’s current location within the wiki. When 
the user understands this, he/she will be able to select the proper 
route.  
 
The use of navigation aids such as colour coding, different shapes of 
the pages, twinkling pages, etc. will reduce the disorientation. In the 
Global view, the path which the user has taken to reach to the 
current place is coloured in a different way than the other pages 
within the map [22]. 

 



Page 45 of 75 

7.3 Merge 
The Merge tool concerns how the user can organise the pages in the 
wiki web system better. With the Merge tool the pages can easy and 
fast be put together. This section describes the problems which the 
users can encounter as well as a how to solve these problems. 
Furthermore, the operations which the system requires for making 
the Merge tool work properly, are also described.  

7.3.1 Problem  

When navigating in a wiki system, there will be times when the user 
encounters pages with content very similar to already read pages. 
This can happen in a wiki because the wiki system is particularly 
supportive of the creation of new pages. Furthermore, it is hard for 
the user to know what has or has not been written before creating a 
new page. The user needs the knowledge about the context of all the 
pages in the wiki. If the user has a tool where the possibility of 
encountering similar pages is given, it will be easier to avoid this 
problem. The consequence of this will be a more readable and 
structured wiki. The users will find the information they are looking 
for easier, and the pages which are similar will be placed in the same 
area. The pages which are equal will be deleted from the system. 
 
Another problem occurs when a user wants to bring together 
information about different subjects. To make it easier for the user 
to collect the information and rearrange the information on another 
wiki page, a tool for merging pages is needed. 
 

7.3.2 Solution 

To solve these problems a controlling tool which organizes the 
content of all the pages will be developed. This tool will help the 
user to reduce the number of equal or very similar pages and also to 
make it easier for the user to gather similar information in the same 
place. In the proposed system, the Merge tool will have all these 
properties. While using the tool it will automatically make the system 
search for equal or similar pages within the wiki. It will run through 
the databases where the wiki names are stored and compare the wiki 
names on the current page against all other pages in the system. The 
result of similarity will be given to the user on a percentage scale. 
The percentage scale will be shown to the user on the pages, which 
will be sorted and organised in the Merge window. The most similar 
pages will appear larger and closer to the current page.  
 
The user will have the possibility to merge any page within the wiki 
system. This possibility is given for the user who wants to merge 
pages for a different reason than for similarity. For example, a user 
who has published papers about different subjects wants to bring 
these papers to one place. A merge is required, but the Merge tool 



Page 46 of 75 

will not find these pages similar, and the pages which the user wants 
to merge might not appear in the merge window. For finding the 
pages the user needs to search for them. This will be done in the 
merge window with the Search button. The page which is searched 
for will then appear in the merge window and will by this become 
mergeable.  
 
After a merge is completed, there will often be a need for a manual 
construction from the user. This is needed for maintaining the 
readability and organization of the pages. For example, when pages 
are very similar the content of a text will probably be repeated 
several times. The Merge tool will make it easier for the user to 
bring together these pages and then the user has to reconstruct them 
in a suitable way for any user.  
 

7.3.3 Operations Required to Support the Merge Tool 

To make it possible for the Merge tool to work properly certain 
operations are needed. It will be assumed that the system can 
support the following operations in Merge: 
 

• Have the ability to detect differences between equivalent 
words which are transformed differently into wiki names. 
For example, the wiki name TreE and TRee will be 
interpreted as the same wiki name. 

• Have the ability to detect wiki names or phrases which are 
equal but created in different ways. For example 
LinköpingsUniversity or UniversityOfLinköping. 

• The ability to calculate the percentage similarity between 
wiki pages 

• The ability to count the number of wiki names that are 
repeated within the pages while calculating the percentage 
similarity.   

• The ability to organize the pages after their similarity. 
• A change made by the Merge tool will be stored in the wiki 

page within the RecentChanges.  
• A change made by the Merge tool will rearrange the 

positions of wiki pages in the Global view as well as in the 
modes. 

• The possibility for the user to undo and redo the merge 
actions. 

• The ability to search for pages which are not displayed in the 
merge window. 

• The wiki names will be sorted and the system will give a 
response to the user about the percentage of the pages 
which are most similar to the Main page. 
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7.4 Split 
The Split tool concerns, as well as the Merge tool, how the user can 
organise the pages in the wiki web system better. With the Split tool 
pages can easy and fast be splited. This section describes the 
problems which the users can encounter as well as a how to solve 
these problems. Furthermore, the operations which the system 
requires for making the Split tool work properly, are also described.  

7.4.1 Problem 

In the wiki web system, pages occasionally grow unacceptably large. 
There can, for example, be pages where the users add comments or 
where the users are having a long discussion. When a page becomes 
too large, the organisation and construction of the page will become 
unclear. Readability will decrease since it will be more difficult to get 
an overview of the content of the page. A page which has been 
greatly enlarged can also sometimes take another direction and will 
concern other subjects than the initial topic. 

7.4.2 Solution 

The solution for this problem is to develop a tool which can split 
the wiki pages when needed. The user can adopt the Split tool 
anywhere within a wiki page to divide the page into two pages. This 
will result in pages which are more readable and better structured. 
The splitting can be done several times within a page if this is 
considered necessary by the user. 
 
When a page is being split, the user will have to rearrange the 
affected links. This will be done in the Split window within the 
section for rearrangement of the links. 
 
A split page will also sometimes require reorganization and adding 
of information. For example when splitting a wiki page containing 
people’s opinions for and against a certain topic, the creation of new 
headlines will be needed.  
 

7.4.3 Where Should the Links Point after Splitting? 

After splitting a page, it is not obvious where links to the original 
page should now point. Should all links that pointed to the original 
page now point to both pages? If the same links were automatically 
redirected to both pages this might confuse users. To solve this 
problem, the user splitting the page will be able to rearrange the 
links to suit the new pages. In particular, the user will be able to 
adjust the links depending on the content in which they are 
embedded. To assist this, the user will also get a short explanation 
about each inward link in the Split window. This will help the user 
to understand the content of all the links without having to visit 
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them. After the user has finished the rearrangement of the links, the 
split will be completed.  

 

 

 

 

 

 

 

 

 

 

 

 

7.4.4 Operations Required to Support the Split Tool 

To make it possible for the Split tool to work properly certain 
operations are needed. It will be assumed that the system can 
support the following operations in Split: 
 
 

• The ability to read the page in the Split window before 
splitting it.  

• To be able to split a page several times. 
• A change made in the Split tool will be stored in the wiki 

page within the RecentChanges. 
• A change made by the Split tool implies a restructuring of 

the wiki pages in the Global view as well as in its modes. 
• The possibility for the user to undo and redo the splited 

pages. 
• The ability to adjust the destination of links. 

        Figure 6. The links can point in many different directions after a page is being splited. 
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Merge Split

7.5 Merge and Split Operate in Reverse Order 
 
The functions Merge and Split operate in the reverse order. This can 
easily be seen since the functions are each other's opposite. For 
example, when a user wants to merge three wiki pages he/she has to 
merge one page at a time. If the user regrets the merge he/she can 
simply split one of the merged pages. To make the page appear the 
same as before, the split will have to be repeated three times. The 
outcome of this will be the three wiki pages from the start. 

 

 

 

 

 

 

 

 

7.6 Add 
The Add tool concerns, in the same way as the Merge and Split tool, 
how the user can organise the pages in the wiki web system better. 
This section describes the problems which the users can encounter 
as well as a how to solve these problems. 

7.6.1 Problem 

To organise pages within the wiki system and to improve readability 
and usage of the wiki, there is a need for adding new pages. For 
example, if the wiki contains numerous pages with subjects 
concerning thermal noise, channel coding, Huffman coding, digital 
modulation techniques, and wire and wireless channels, it would be 
convenient to gather these pages. To organise these pages a new 
page called Digital Communication would be of great use. The 
possibility of adding new pages must here be given as an option. 

7.6.2 Solution 

An Add tool would work in the same way as if the user splits a page 
which has a blank upper or lower part. The split tool is trivial in the 
case of being an organisational tool. This tool creates new pages 
from the parent page. Moreover, this is not the same as creating new 
wiki pages by first naming the new page and then visiting it. This 

Figure 7. Merge and Split operate in reverse order.
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alternative is already implicit. Since the Split tool already exists there 
is no need for developing an Add tool.  
 

7.7 Delete  
The Delete tool concerns, in the same way as the Merge and Split 
tool, how the user can organise the pages in the wiki web system 
better. This section describes the problems which the users can 
encounter as well as a how to solve these problems. 

7.7.1 Problem 

In the wiki web system, everyone can edit a page, and hence there 
will often be pages that are no longer in use. For example, a page 
which is used as a notice board for a study course will be of no 
interest when the course is finished. These pages which no one uses 
take up space in the wiki and make the wiki difficult to navigate. A 
Delete tool allows the user to clear away unnecessary pages.  

7.7.2 Solution 

Deleting a page within the wiki will affect the whole system. The 
links which point to the page will be damaged as well as the links 
pointing out from the page. This will result in dangling links that 
need to be repaired. To avoid this scenario the Merge tool will be 
used instead. When deleting a page the user will simply merge it with 
a page called, for example, Trash. Since the Merge tool already exists 
there is no need for developing a Delete tool. 
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8. CIRCULATION OF STRUCTURE AND 
TEXTUAL WORK  

 
It is problematic to find information in Zwiki if the information is 
structured insufficiently. In this chapter there is an extended 
proposed solution to the problem. That is, there is a need to solve 
the problem within the collaboration of structural- and textual 
representation. 
 
The structural problem is the visualization of the wiki pages and the 
relationship between them. The textual problem includes how to 
extract comprehensible information from the wiki pages. There are 
different ways to present information but there is only one way 
which is preferable when the aim is to interpret information. This 
will be discussed in further detail in this chapter. 
 
The proposed solution includes an analyse of the representation of 
information. The mass-spring approach is presented which include 
how the wiki pages are connected to each other and solves some 
earlier problems in describing how the page layouts are achieved. 

8.1 Structured Representation   
Visualization is an important appliance for making problems more 
understandable and concrete for the user. The utilization of 
visualization has increased to a large extent in recent years together 
with the improvement and development of the tools within this 
area.  
 
The visualization of a system is a transformation of the information 
into a visual display. The aim of the visualization is to improve the 
user’s understanding of the information. The visualisation mainly 
represents sketches, drawings, graphics, animations and images. 
Cognitive science is also associated to information visualization. 
That is the user can see a mental image of the information, which 
makes it easier for the user to understand the solution of the 
visualization.    
 
Visualization is a presentation of a domain space which uses data, 
structure and dynamic behaviour of large and complex data sets. 
The domain represents systems, procedures, processes and objects. 
To be able to present information three different presentations 
techniques can be applied.  
 

1. Language 
2. Graphics 
3. Combination of 1 and 2. 

 
Language is an excellent alternative explaining a wide range of 
procedures, although it has its disadvantages. There is a limitation in 
speed of processing, memory requirement, and the ability to 
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manipulate. For instance it is hard to manipulate a big amount of 
information as the wiki pages. Graphical representation has the 
advantage that it can show spatial relationships with a huge amount 
of variables involved. This implies a quick and less memory required 
method compared to language.  
 
The disadvantages lie within the case of objects and events, which 
are explained insufficiently. For example, a picture tells more about 
the message in information then thousands of words do. A 
combination of the two representations is the best solution since the 
user will be able to interpret the information represented in a better 
way. 
 
Efficient visualization requires knowledge of human visual 
perception and cognitive processes. In addition to this, efficient 
visualization requires domain knowledge that must be integrated 
into the visualization application [24]. 
 
Visualization is intended to support discoveries of new structures, 
relationships, hypotheses, models or theories. The visualization 
involves among other things the mapping of domain data onto 
geometry. At the geometry the data is rendered and displayed. The 
critical steps for visualization solutions are the management, 
preparation, structure and mapping. A complex mathematical 
approach is needed to come up with the programming solution of 
3D graphic and mappings of a wide range of variables.  
 
It is vital that the representation of for instance relationships and 
models are developed as clear as possible. Then it is easier for the 
user to understand and interpret the visualization. When the 
meaning of the visualization becomes more complex, abstract, 
theoretic or multidimensional, it implies that the representation 
should be even more appropriate to its target [24]. 

8.2 Textual Representation  
When it comes to representing large amounts of textual information 
this must be implemented in a way which makes it easy for the user 
to interpret. The designer has to aim for a textual representation 
while designing it. The aim for the design should involve for 
instance text mining, visualization or mapping and cluster analysis. 
 
The large amount of data can be stored in a database or in online 
sources. When this is done the user cannot reach the textual 
information since it is stored in a database. In this context, there is 
no possibility to do manual analysis or effective extraction of the 
textual information stored. To be able to extract the text, that is 
important to the user; automatic tools are required [21]. 
 
Text mining consists of extracting information from hidden patterns 
where it is hard to interpret the large amount of text. It is useful to 
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be able to extract this information in situations such as analysis of 
the collection or for intelligently navigating and browsing a web site. 
 
The process of text mining can be both iterative and interactive. 
Iterative text mining is when the user extracts information in the 
system depending on the user’s recent knowledge about the system 
and the skills the user achieve by using the system. Interactive data 
mining is when the user for instance edits a wiki page or adds the 
user’s wiki page to another wiki page in the system. For example, the 
subjects written in a wiki page leads to the user’s interactivity in the 
system, since the user feels a need to give feedback to the text. This 
means the user uses automatic tools when the user edits a page or 
links it to another page. Text mining can be organized in the 
following steps: 
 
• Data Selection 
• Term Extraction and Filtering 
• Data Clustering and Classification 
• Mapping or Visualization 
• Result Interpretation 

8.3 Proposal of Solution 
The solution of the Global view, Merge, Split and the editing in the 
wiki pages can easily be seen as two different applications. There is a 
circulation between a structured and textual representation of 
information. The structured representation is the Global view where 
the user is able to get an overview of the system and the textual 
representation is when the user reads a wiki page.  
 
 
 

G l o b a l  

v i e w

W i k i 

p a g e s

M o d e  1 - 3

 
      Figure 8. Circulation between Global view (structured presentation) and wiki pages                        

(textual presentation). 
 
 
 

 
 
In the proposed system the map in the Global view represents a 
model of relationships in multivariable data sets. The solution 
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includes a visualization of the system while zooming in and out of 
the system. It visualizes the structure of hypertexts in the wiki web 
system, which is the network of wiki pages. There are some 
important benefits of the hypertext within the Global view such as: 
 
• It utilises the considerable visual ability to distinguish information. 

 
• It aids the user to see the system clearly. 

 
• It supports problem-solving strategies. 

 

8.4 Mass-Spring Approach  
This section describes a model of how the wiki pages are 
represented in Merge. This is done by using the mass- and spring 
system. It concerns the ability to magnetically bringing wiki pages 
closer, for the purpose of merging.   

8.4.1 Magnetic System 

The wiki pages are structured as a mass and spring system which 
makes a hierarchy of the pages. That is, wiki pages that are more 
closely connected to each other will be more closely situated in the 
system since the pages are drawn together by the springs. 
Consequently the computed similarities will refer to the individual 
stiffness of springs linking information pages to each other. 
   

 
                     Figure 9. Wiki pages connected to each other with springs. 
 

8.4.2 Arrangement of Pages 

The mass and spring system also explains how the global view is 
realised. The user is able to look at different modes, i.e. different 
views, to see how the wiki pages are organized. When the user is in 
the Global view, the user looks at the system from a distance. This is 
a bird’s eye view, see the graph in Figure 10. The user can see the 
clusters which are the wiki pages that are similar. The physical-based 
system explains how this view is realised. This is done if the current 
pages, i.e., the ones situated in x-z view, are pulled by a spring down 

 



Page 55 of 75 

and away from the other connected pages; then the required 
structure will be achieved.  
 
The same mass spring system also explains how other views are 
realised, as well as the transitions between views. For example, the 
Out-link mode is achieved by adjusting the weights on springs to 
reduce the effect of inward links. When the user moves from one 
view to another, the parameters which tell the system to display 
different views are adjusted. This implies that the simulation is  
allowed to run in order to generate a smooth animation between the 
two views. 

8.4.3 Variety of Arrangements 

The physical-based model also explains how the generated varieties 
of arrangements are done among the wiki pages. That is for instance 
if the wiki pages are organized after in- and out links (see section 
9.5.3). It is a specific arrangement of the links in the system, 
depending on the information displayed on a page. 

8.4.4 The Variety of Views  

It is from these arrangements the different views can be described in 
a realistic manner. The user can choose to see the system in a closer 
view. That is, the user chooses for instance the basic mode where 
the user will see all the wiki pages which are similar to the current 
page. The pages in the nearest environment of to the current page 
will be closer than other ones that are not similar.  

8.4.5 Circulation Between  

There is an aim to have continuity between each of the views. This 
can be achieved by an animation of the spring algorithm since there 
will be smooth transitions between each arrangement and thus 
between views. The circulation is done between the structure- and 
the textual representation. The Global view also provides some 
continuity in the relative locations. The physical-based model 
supports animations by strengthen the adjustment to the springs. 
 

The solution implies intermediate mapping of similarities onto 
parameters of a physical-based system. In order to create a malleable 
space, the hypertext is embedded on a map. The model represents a 
3D world with an x-, y- and z-coordinate system, see Figure 10. The 
structure is built on the model where the wiki pages are placed on 
the surface of the map and are attached with springs i.e. anchors, to 
the map and to each other.  

 
The points on the map represent the front pages i.e. hypertexts. 
Other wiki pages are anchored to them, which indicates they are 
organized according to these front pages. Visually, they will be 
clouds above the map where the wiki pages are represented. There 
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x

y

z

are links connecting each wiki page within the cloud. To bring a wiki 
page closer to another page it visually means the spring between 
them will tighten up. The advantage of the hierarchy is the degree of 
symmetry which is inherent to the geometry.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
In addition the solution is organized into a special model. There is a 
imposing of displacement constraints that generate a subset of 
objects which keep their position during relaxation. Visualization is 
done by dropping the anchor stiffness to zero for all pages accept 
the ones that are the indicators. The moveable wiki pages will then 
be organized to each other, depending on how similar the contents 
in the pages are to this subset, which is a specific group of wiki 
names. This means that the moveable wiki pages are not 
interconnected in the x-,z-view [15]. 

 

                         Figure 10. The mass spring system
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9. DESIGN AND LAYOUT  
 

This section concerns the design of the user interface, the patterns 
and the icons of the tools. In the description of the user interface, 
there are requirements which have been taken into consideration 
while designing the layout of the developed tools. 
 
There is a representation of the design for the icons: Global view, 
Merge and Split. The design for the different modes within the 
Global view is also carefully considered as well as the Global view 
itself.  The last part contains a description of the Undo and Redo 
functions, which are shown to be relevant and comprehensible in 
the wiki. 
 

 
 
 
 
 
 
 
 

Figure 11. Example of a wiki page with the tools positioned within the dotted oval. 
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9.1 The Design of the Interface 
A user interface should be optimized, instead of generalized, to suit 
a task in the right way. Insight into the users understanding of tasks 
that the user interface handles is essential when creating a new 
interface. One measure of user interface design is the level of 
intrusiveness. A user interface that is invisible to the user is one that 
allows the user to easily work without expending effort on reasoning 
about its functionality. Interfaces which are not user-friendly often 
create irritation and the user is not able to work properly.  
 
The graphical user interface (GUI) which is developed for the tools, 
Global view, Merge and Split is created according to certain basic 
requirements. These requirements are:  
 

• Suitable and adaptive for the task 
• Controllable  
• Predictable 
• Self describing 
• Error permissive 
 

This leads to an improvement in the interaction between the human 
and the computer.   

 
One perspective which is considered while designing the user 
interfaces is the notion of direct manipulation. The emphasis in 
direct manipulation is on a system that engages user’s curiosity and 
sense of play by removing intermediate representations and 
operations in favour of incremental and direct operations on the 
represented object. Sandbäck and Göransson [27] describe 
additional requirements for designing a good interface. The design 
according to the requirements of the interface and the tools in the 
proposed system are as follows: 
 

Suitable and adaptive for the task 
The dialogue between the human and the computer will be task related and the 
user will be given support in her/his work.   
The user of the proposed system will be given support in different 
ways. While using the Global view, merge or the Spilt tool, the user 
will be given explanations on the GUI. The user will also see an 
animation of the actual movements while using the Merge and Split 
tools. 
 

Controllable  
The user controls the system. 
The task which the user wants to perform will be controlled by the 
user. If the user regrets the actions performed, he/she can 
immediately undo this action with the BACK button. Although the 
animation will be accomplished automatically, the user is in control 
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of the animation from the beginning. Furthermore, the user will be 
able to exit the tools at any time. 
 
Predictable 
The dialogue will conform to the user expectations as well as knowledge and 
experience. 
Use of the tools will not require expert knowledge or experience. 
The tools are designed in a way which is predictable for the user. A 
user who has basic computer knowledge can interpret the icons and 
understand what the icons are meant to perform. The Global view 
will be of great use for all users of the proposed system. Merge and 
Split will be of great use in particularly to experienced user since 
these tools help to organise and clean up the wiki. 
 
Self describing 
Every step will be easy to understand immediately through visual/audible 
feedback or through user requested information.  
The user will get feedback in the form of animations. The system is 
designed to give the user legible and concrete actions. The 
animations are of great use because they encourage the user to 
perceive the interface as made up of movable elements that can be 
dragged together   
 
The user can choose different views in the Global view mode after 
his/her own requirements. While in the Merge and Split mode the 
user can see the animation of the task selected. 
 
Error permissive 
The system will prevent serious mistakes, although error messages will not be 
explanatory or constructive. 
The Global view does not modify the wiki, and therefore is trivially 
error permissive. The Merge and Split tools each modify the wiki, 
but are error permissive by design.  Each leaves the wiki in a 
consistent state. Furthermore, the Merge tool provides extensive 
feedback concerning the suitability of the merge as it is attempted.   
This will indicate that the pages should not naturally be merged 
because of similarity.  

9.2 Patterns 
Humans are good at recognising patterns, which makes it sufficient 
to use while designing an interface. The interface of the proposed 
system has a consistent layout and an organised construction. The 
layout follows certain patterns which makes it easy to use and gives 
the user confidence in the system. There are patterns in the form of 
breadcrumbs, headlines, text structure, wiki names, editing, etc. 
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9.3 Minimal User Effort 
The user should not have to put much effort in while using the 
system. The easier the system is the more users will in the long term 
adopt the system. A system should be developed so a wide range of 
users can use it and take advantage of it. Since a wiki web system is 
editable for anyone, the layout needs to consider all kinds of users.  
 
To minimize the user efforts while using the tools, the functions are 
made to work with just a few mouse clicks. One rule of thumb in 
interface design is that common task should be accomplished with 
no more than three mouse clicks and the functions of the tools are 
designed after this.  
 
There are no pop-up windows telling the user about, for example, 
successfully merged pages. Pop-up windows slow down the 
efficiency for the user and are in many cases only a distracting part 
of the system. When using pop-up windows every user has to view 
these even if they prefer not to. Such scenarios will be avoided while 
giving the user more control and power over the system [7]. 

9.4 The Design of the Tool Icons 
The tool icons in the proposed system are designed to work for 
both experienced users and novices. They operate in a way which 
minimizes their inhibitive influence over the content and natural 
flow of the wiki. Their characteristic attributes such as colour, form 
and size are made similar to the interface itself for consistency and 
will thus be part of the toolbar. The form and appearance are simple 
and clear which makes it easy for the user to understand and 
interpret. When placing the cursor over the tools the names of the 
icons will be displayed. The tools themselves will glow in grey when 
the cursor is over them and thus indicate that they are clickable.   
 
 
 

 

 
 Figure 12. Tool icons for Global view, Merge, Spli.t 

 
                                        

The significance of the tool icons must be unambiguous so that 
users select them with confidence. Over coloured or intrusive icons 
are distracting, and hence should be avoided. The application is also 
designed to be used without having to move and change sizes of 
windows.  
 
 
 



Page 61 of 75 

This is important since the user must be able to use the system 
without directions. 
 
 
 
 
 

  
                              

9.5 The Design of the Global View     
The map of the Global view shows the pages and their links within 
the wiki web system. The pages are situated in proportional distance 
to each other depending on their links. When the pages are clustered 
in the map, it indicates a wide range of links in a small area. For the 
user to be able to obtain an overview of his/her own path this will 
be presented in blue. This blue path will be marked as soon as the 
user enters the wiki web. The page where the user is located while 
using the Global view tool will be shown in darker blue.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                
 
 

Figure 14. A map of the wiki web system. The blue path is the user’s navigation path. 
 

       Figure 13. Tool icon which displays its name and indicates it is clickable. 

Global View
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The threads in the map are wiki pages shown on a very small scale. 
The user is able to zoom in any page in the map, and thereby make 
it readable.  
 
Most of the wiki web maps will enlarge quickly and become gigantic. 
This is because every user can easily create a new page by 
themselves. The number of users is also most likely to increase 
continuously together with the creation of new pages. However, 
there are no guarantees that the users will create pages just because 
they are using the system. To make the map easy to navigate and 
understand, different modes will be given. In these modes the links 
and pages will be filtered according to the user’s needs. 
 
If the user exits the Global view and then re-enters, the indication of 
the old paths will be removed. The user must explicitly record the 
path as having been read, otherwise it is implicitly considered 
unread. This can be performed by book marking the page. The 
modes are Basic mode, Out-link and In-link mode. The following 
discussion considers the design of the modes. 
 

9.5.1 Basic Mode 

In the Basic mode, the map is unfiltered and displays all links in the 
wiki web and the current page is brought to the front. The blue path 
is the user’s breadcrumb path which shows the canonical path and 
not the actual path.  
 
The user gets another view of the wiki pages than in the Global view 
since it is a closer view. However, the wiki pages are kept in the 
same structure as in Global view with regards to the current page 
 

 

 
 
 
 

 
 
 
                         

. 

 

Figure 15. Unfiltered map in Basic mode.
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9.5.2 Out-link and In-link Mode 

In the Out-link and In-link modes the map is filtered as described in 
section 7.2.3. The map will, as with the Basic mode, be viewed from 
where the user is located. The blue path is the user’s breadcrumb 
path which shows the canonical path and not the actual path. The 
blue page nearest the user’s view is where he/she is located at the 
time being. If the user finds this path of interest and importance, 
there will be a possibility for the user to save the history of this path 

 

 

 
 
 
 
 
 
 
 
    
 
 
 

 

9.5.3 What is In-Links and Out-Links?   

 
 
 
 
             Help page                              Front Page 

 
In the In-link mode links point out from the hidden page. The links 
shown are reversed links and are often used as organizational links. 
For example, they can be help links which will not be of interest to 
the experienced users or administrational links. In the Out-link 
mode links pointing into the page will be hidden. The links shown 
are social and content links. For example, a front page is a typical 
out-link page since almost all the links will be pointed out from this 
page. 

Figure 16. In-link mode or Out-link mode in a filtered map.
 

Figure 17. An example of In-links and Out-links



Page 64 of 75 

9.5.4 Structure of Pages 

The structure of wiki pages in Global view is due to the mass spring 
system as discussed in section 8.4. The geometry of the space is also 
discussed in the same section. No matter which page is current, the 
other pages will be structured depending on each wiki page and its 
surroundings. This graphical space of the wiki pages is the view 
which the user sees in the Global view. When the user chooses a 
mode, the links will be filtered or unfiltered to the current page.  
 
When the user selects another wiki page, the original current page 
and its pages will fade away and the animation will show the new 
current page with its surrounding pages. The wiki pages are only 
represented once and when a user changes the placement of a wiki 
page, the other wiki pages organise themselves after this change. 
This means the user can control the placement of a wiki page. When 
the user utilizes the Merge tool this situation occurs. After a change 
the pages still keep the spring system structure but the structure is 
rebuilt so the overview will look different from now on. Every time 
a change is made with the Merge or Split tool, the Global view is 
reshaped.  
 
The user is able to keep track of the wiki pages when navigating 
within the wiki pages. This can be done by using the Global view 
tool or its different modes. The different modes in Global view give 
the user the possibility to see the breadcrumbs of their track. If 
many changes have been made in the system, then Global view gets 
an odd shape since all the pages which the user has visited are 
coloured. The appearance of wiki pages will then be unstructured  
and displayed in an irregular pattern. 

9.6 The Design of Merge 
The pages in Merge are sorted and organised after the amount of 
equal wiki names compared with the current page. The current page 
is where the user is located and this page is shown on a larger scale 
than the rest of the pages. The scale of the pages will diminish 
together with the decreasing percentage similarity. The numbers 
shown on the pages indicate the similarity range as percentage 
points. When the user tries to merge a page which has less then 40 
percent equal wiki names, the page will turn red but will still be 
mergable. After turning red the page will be moved and merged with 
the Main page. The red colour indicates that the pages which the 
user is about to merge do not contain many equal wiki names. This 
signifies that the pages are not very similar.  
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If the user wants to merge a page which does not appear in the  
merge window, the user can search for the page in the Page search 
box. If the page which is searched for exist, it will pop up and be 
displayed on the merge window. Then the user can merge this page 
in the same way as with previous pages 
Even though the user is able to merge any page within the wiki 
system, it is more likely that merging will be used for pages with 
high similarity. Once the user has merged a page into the current 
page, the original place of this particular merged page will be empty. 
This illustrates that the merging is completed. 

9.6.1 Magnetic Feedback 

Another approach to providing graphical feedback for the Merge 
tool is to have the pages related and affected by a metaphorical 
magnetism. In this case, while the user manipulates the candidate 
page that he/she wants to merge into the current page, information 
about the similarity is feedback as a willingness or reluctance to 

Figure 18. Merge interface showing the sorted pages.
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overlap. Conceptually, each page is influenced by a repulsive force 
that attracts or repels it from the current page. One model is a 
spring with a natural length inversely proportional to the similarity. 
Feedback from this magnetic force would be a prominent feature 
when the pages are very similar or very different. 
 
When the user tries to merge a page with a high similarity to the 
current page, the attractive force pulls the moved page to the 
current page. The snatch would take place when the moved page 
comes sufficiently close to the main page. If the moved page has a 
low similarity to the current page, the effect is reversed. While the 
user moves the page he/she wants to merge, with a low similarity, it 
will move much slower than if the page was more similar. While 
having this function it would immediately appear for the users 
which pages are more similar and which are not. 
This scheme has two advantages. Firstly, it provides additional 
feedback to the user that supports the notion that similar pages can 
be unified. Secondly, it frees the layout of the candidate pages, 
because the pages do not need to be strictly ranked and organised by 
similarity since another source of information is available. 
 
 
 
 

 
Figure 19. Wiki pages which are similar will magnetically be merged together. 

 
 

 
 
 
 
 

 
Figure 20. There is resistance when trying to merge similar pages. 
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9.7 The Design of Split 
The Split operation occurs in two stages. When the user clicks on 
the Split icon, the view will be zoomed in so that the current page 
fills the screen and a scissor cursor will appear. This indicates the 
first stage, making a cut through the text. The scissor will be 
accompanied by a horizontal dotted-line that indicates the line 
where the split will occur. This dotted line will move with the 
scissor. When the user clicks the scissor cursor, an animation of the 
splitting will be presented. After the splitting is completed, two 
pages will be displayed in the window together with a section for 
organising the links. This indicates the second stage: repairing links 
to the split page. The repair of the links is an important part because 
all links will still point to the original page. The section for 
organising the links is shown in Figure 19. In this section, all links to 
the original page will be shown. The user will select a destination for 
each such link. This task is made easier by showing the link in 
context. The possibility to change all the links will be given as a 
short-cut command.  
 
When the user has decided where the links will point, he/she simply 
clicks on the Change button and all the links will be reorganised. 
This will also immediately change and rearrange the links in the 
Global view. After the user has finished this, the split will be 
complete. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

                              
 
 

 
                             

                          

           Figure 21. A page is being splited.
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The following links were pointed to the splitted page. 
Choose which links you want to be pointed to each 
page.

Change

Change all

a

a

a
b

b

b

a

b

SIAL-
Sunday, 30 Jan 2005. navigate here: home, events, programs, projects, 
publications, facilities & resources, people & contacts. 
www.sial.rmit.edu.au/ -5k -29 Jan 2005 -Cached -Similar pages

SIAL - Jeremy Yuille
...http://.sial.rmit.edu.au. In addition, Jeremy regularly performs and releases 
music and net.art under the guise of seo, most recently his work was shown as... 
www.sial.rmit.edu.au/People/Jeremy_Yuille.php - 21k- Cached - Similar pages
[ More results from www.sial.rmit.edu.au ]

ACADIA/AIA 2004 Conference
Digital Fabricators Exhibition/ Mark Burry SIAL RMIT.   ....The Sagrada 
Familia Church Mark Burry SIAL RMIT. Parametric modelling allowed... 
www.fabrication.ald.utoronto.ca/ exhibitions/digital_fabricators/burry.htm - 
19k -Cached - Similar pages

 

9.8 Undo and Redo Functions 
A complete and user-friendly interactive system must allow the user 
to cancel the effect of a command. The primary aim is to allow users 
to recover from making mistakes that may cause damage. The undo 
facility helps users from having to concentrate nervously on every 
mouse click they make. Beyond this, it encourages a style of 
interaction where users try out various sorts of input, knowing that 
they can go back easily if the result is not what they expected.  

9.8.1 Undo and Redo Operate as Merge and Split 

Logically it is comprehensible to have undo and redo. These 
functions operate almost in the same way as Merge and Split. It is, 
due to section 4.2, understandable that both Merge and Split can 
operate in the reverse order. Explicitly, Undo and Redo are 
constructed as Merge and Split for operating in reverse order. The 
change from Merge to Split as well as from Undo to Redo will easily 
be made. This shows that the functions Undo and Redo are relevant 
for the wiki web system. 

                         Figure 22. The splited pages and the link organiser.
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10. FUTURE WORK 
 

Eureka is a project which was published at SIAL and it concerns an 
environment presentation in n-dimensions. The research of Eureka 
concerns how multidimensional digital spaces can be presented and 
navigated. Further, the research concerns spatial dimensions, sound, 
time, n-dimensional mappings and hyperlinks which implies there is 
a connection to the function of wiki web system and to the tools 
which has been developed in this thesis. The model with the 
information represented in an environment with n-dimensions has 
the ability to extract information from huge databases [42]. This is 
also a requirement for the tools developed to function in wiki web 
system.  
 
Eureka includes an increase of animation, sound, hyperlinking and 
interactivity that lead to a multidimensional interface. This n-
dimensional system can furthermore be layered in an n-times deep 
environment. The changes which include the possibility to edit and 
reorganise the information can be done regularly [43]. This 
possibility is essential in wiki web system since both operations are 
required in a system. 
 
A proposal for further work is an implementation of these tools in 
the Zwiki at SIAL. The suggestion includes the tools being 
implemented in a n-dimension program such as Eureka. It is first 
while implementing these tools in the right environment that they 
will work properly and be able to accomplish their tasks. The 
ambition is also to implement these tools in a way which will 
essentially work for any kind of wiki web system. 
 
 

            Figure 23. The navigating environment within the Eureka.
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11. CONCLUSION  
 
 

Our aim was to provide a complete solution to our problem 
description. A practical approach has been taken to solve our 
problem by using the wiki web system. Furthermore, it has been a 
literature research done within wikis, hypertexts, information 
visualization, and direct manipulation. The outcome of our research 
within the wide area of the wiki web systems is that there is a 
requirement for tools which makes the navigation easier for the 
user. 
 
The tools required within the wiki web system are the Global view, 
Merge and Split. Initially more tools were taken into consideration, 
but in our proposed solution two of them were removed, Add and 
Delete. This decision was based upon the fact that the Split and 
Merge tools themselves will provide the same functions as Add and 
Delete.  
 
While using the wiki web system together with the enclosed tools, 
the user circulates between two applications. In the proposed 
solution there is an emphasis on these two applications, the 
structural and textual representation. The structural representation is 
the relation between the visualization of the wiki pages and the 
textual representation. These together create an ability to extract 
comprehensible information. The functions are exactly what the 
tools: Global view, Merge and Split represent.   
 
Our solution is a 3D map. It follows the interactive style of the 
Eureka system developed at SIAL described in section 10.1.  In 
particular, it inherits the task orientation that comes from the 
animated reorganization of space that follows each action and 
reaffirms the actions of the user. For example, when the user merges 
pages the accompanying animation provides a clear visual account 
of the action. 
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APPENDIX A 
 

ABBREVIATIONS AND GLOSSARY 
 
ADT             Abstract Data Type 
 
CSS    Cascading Style Sheets 
 
HTML  Hypertext Mark-up Language 
 
DTML Document Template Mark-up Language 
 
HTTP           Hypertext Transfer Protocol 
 
LSW Lattice Structured Wiki 
 
GUI  Graphical User Interface 
 
C/C/ or C/C  Capital-lower Capital-lower 
 
Zope  Object oriented web application server 

written in the programming language 
Python 

 
URL   Uniform Resource Locator, 
 
ZWIKI  Zope based wiki clone 
 
TWIKI  Perl based wiki clone 
 
RMIT Royal Melbourne Institute of Technology  
 
SIAL  Spatial Information Architecture Laboratory
  
Wiki wiki     Quick 
 
Blog/ weblog                 Web application which contains periodic 

posts on a common webpage 
 

Ontology A product of an attempt to formulate an 
exhaustive and rigorous conceptual schema 
about a domain 

 
Lattice A mathematical lattice is a type of partially 

ordered set. 
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