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1. Introduction 
 

In Merriam Webster, “Communication” is defined as the act or process of using words, 
sounds, signs, or behaviours to express or exchange information or to express your ideas, 
thoughts, feelings, etc., to someone else.  It is proven today that such process in human 
starts even before birth between mother and fetus. Proof of this nature are emerging with 
the help of technology which, ironically, is developing by different forms of communication 
methods and skills. 

 

Since the introduction of the basic methods of communication by human, such as using  
visual and aural signs in the nature, until today where the most sophisticated systems are 
used for communication purposes, a long way has been passed, a longer way ahead is paved 
and many bridges have been built to increase integrity, quality, throughput and reduce  
ambiguousness, interruptions and bad or lack of communication. 

Any kind of improvement in communication process has been initiated by a sort of 
improved communication method. 

Digitalization has penetrated in every aspect of human life, and development of software 
and hardware has made many of ideas that were thought to be just dreams come true. It is 
heard nowadays that everything can be done by the help of computers, which are getting 
smarter and more efficient everyday. 

If we make a comparison between the time when communication was meant to be as 
simple but at the same time as difficult as making a phone call or transmitting a telegraph 
from a local post office to another one few mile away, with the system that are used today 
to produce, store, share, process, and transfer mega data in shortest possible time, we can 
realize the magic of  the modern communication process which has been achieved by 
applying computerized system throughout the process.  

Computer Mediated Communication has played a significant role in addressing and 
resolving  quality and accessibility problems at industrial as well as personal level. 

In the following sections, our focus will be on the document sharing and collaboration 
system by using a Mediawiki portal for an Engineering organization. The benefits of a Wiki 
portal for document creation, modification and sharing will be discussed initially and later, 
the process of setting up a wiki based document sharing and collaboration system will be 
introduced. The intention of this project is to provide a platform to a typical engineering 
company’s employees to record and share their tacit knowledge in a Semantic Media Wiki 
environment.1 

1 See http://www.youtube.com/watch?v=TI0HFvutBzA  
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2. Computer Mediated Document Sharing & Collaboration 
 

At the basic level, any sort of human communication which occurs by employing modern 
communication technologies; such as Email, SMS, Video chat tools, etc.;  is considered as computer 
mediated communication.  

Although such asynchronous methods, as far as the simple communication for basic needs are 
concerned, are efficient and therefore are widely used, at the next level, where quality, throughput,  
Processing speed, collaboration, structuring information and sustainability become essential factors, 
these methods lack the basic infrastructural requirements and capability to satisfy the needs in 
personal and industrial levels. 

In the construction industry, CAD, as a state of the art technology , was a revolutionary step towards 
standardization and introduction of a universal building information and design production.  Its 
powerful calculation and graphical capability made the industry more accurate and efficient and 
increased clarity in the design and execution of construction projects. These benefits though brought 
up another challenging concern: The size of the produced information. Storing, backing up and 
transferring metadata in construction industry became hard and time consuming. 

Nowadays, BIM, as a sustainability requirement for construction industry ,with the help of computer 
mediated communication technologies, such as Cloud Computing,  have bridged the communication 
gaps at  individual level as well as at the organizational and inter-organizational levels. 

Most of the SMEs which are aware of the financial benefits of document sharing and collaboration, 
are currently using a sort of document management system which allows them to produce, store, 
modify and share knowledge within their organization and also with their customers. Recording and 
documenting “Lessons Learned” is an important step towards maintaining the tacit knowledge in 
any organization. A wiki based  knowledge management portal allows doing so simply and efficiently 
and we will be discussing an example of such system in the following sections. 

 

2.1. What is a Document? 
 

It is essential to identify the important characteristics of a document before starting to implement a 
mean to create, edit and share one.  A document is a written or drawn representation of thoughts. 
Its meaning can vary in different contexts. In the construction industry, a document can be a 
procedure for executing a task. It can be a model or a drawing of an entity or element, or it may 
include financial and legal subjects. 
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Traditionally, most forms of documentation have lacked recognized standards, though this is 
changing. ISO has published a series of standards for different disciplines of the industry.  

Figure-2.1 illustrates a graphical representation of a document as a core value with some 
characteristics it is known with. 

 

 

Figure 2.1  Document properties2 

The representation of document which is depicted in Figure 2.1 is in fact an amended graph of a Wiki 
web. A wiki page contains or bundled by all the properties which are shown above, therefore it is 
considered as a perfect candidate for creating, editing and sharing documents where all 
characteristics of a documents are served accurately. As an attempt to prove such functionality, later 
in this report, the different aspects of a wiki portal will be discussed. 

 

2 Created using FreeMind  
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2.2. Collaborative Document Management 
 

Creating, sharing,  modifying  and publishing document in an efficient manner that less time is spent 
in management aspects of the content and more time is dedicated to the value of the knowledge, is 
an initiative for using “Wiki” for such purpose. Wikis are the simplest and most available portals 
which can be employed to sufficiently and collaboratively create and share content. The minimum 
needs of third party software, extensive IT support and special trainings in wikis are so advantageous 
that they provide simple and reliable platform to users with any backgrounds for sharing their ideas 
and best practices. Wikis are quick web pages on which, contents can be created, edited and shared. 
It is also important that in wikis, link to references can be made easily. 

 

2.3. Wiki for Businesses 
 

The main idea behind a wiki is to encourage people to contribute by making it as easy as possible to 
participate.3 

The fact that any authenticated user can browse and modify the wiki with nothing more than a Web 
browser , or in a conference call, one person posts a rough document or an agenda online and the 
others correct and contribute to it in real time, makes the wikis a simple asynchronous 
communication tool too. 

To use the wikis, there is no HTML to learn or any programming interface to master. You simply click 
on any Wiki page’s “Edit” button to begin to change the page’s content and a click on the “Save 
Page” button posts back to the Web site and update the wiki, making the assembly of content for 
the wiki easy and straightforward. 

 In businesses, such as many engineering organizations, the tacit knowledge among the employees 
and therefore the  lesson learned throughout the life cycle of a project are hardly recorded and 
communicated, therefore they may be lost or out of access for reasons such as:  

• Experienced employees leaving the organization 

• Employees moving within the organization 

By providing a Mediawiki portal to the employees and making it available online over internet, they 
can work on projects, procedures and documents at any time, from any location offering the 

3 www.aifb.kit.edu  
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internet connection. This will generate a community of practice within the business and guarantees 
that universalized knowledge are recorded and published in the most accurate and efficient way. 

 In the following sections, the process of creating a Semantic Media Wiki is explained in detail. 
Semantic Media wiki platform is an almost perfect environment to address the above concerns due 
to their simplicity and potentials in encouraging bearers of knowledge to participate.  

 

3. Semantic Media Wiki 
 

Leveraging semantic technologies for portals and exploiting semantic content has been proven in the 
past. However, the former approaches of semantic portals put an emphasis on formal ontologies, 
such as web portals, which need to be built prior to application by a knowledge engineer resulting in 
formal consistent and expressive background knowledge[1]. This disadvantage of web portals alone 
as knowledge management platforms together with other missing pieces such as versioning, 
highlights the great advantages of wiki for communities in general  and companies in particular, to 
collaboratively create and maintain mainly textual unstructured content. 

Semantic Media Wikis, which provide the additional means to annotate the content semantically 
and thereby allow to structure it, experience an enormous increase in popularity, because structured 
data is more usable and thus more valuable than unstructured data. 

This is a report of the experience with building a Tacit Knowledge Management Portal based on a 
Semantic Media Wiki. We discuss herein the flexibility and the extensibility of a structured 
knowledge representation. 

 

3.1. SMW Architecture 
 

Semantic MediaWiki (SMW), is an extension to MediaWiki4 that allows for annotating semantic data 
within wiki pages, thus turning a wiki that incorporates the extension into a semantic wiki. Data that 
has been encoded can be used in semantic searches, used for aggregation of pages, displayed in 
formats like maps, calendars and graphs, and exported to the outside world via formats like RDF and 
CSV.5 

4 MediaWiki  initially created by Markus Krötzsch, Denny Vrandečić and Max Völkel 

5 www.wikipedia.org  
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The essential requirements for MediaWiki are: 

• PHP 5.3.2 + 

• MySQL 5.0.2 + 

The most practical and efficient way to get SMW installed and make ready for use  based on best 
practices is to install Mediawiki, its Semantic  extensions and a XAMPP Bundle which on successful 
configuration, will provide access to XAMPP control panel that is used for administrating software 
and tools in the bundle. 

Figure 3.1 depicts the basic structure of a Semantic Mediawiki portal.  

 

Figure 3.1 The Infrastructure of the SMW portal 

Although the configuration of a Semantic Mediawiki is not as simple as downloading an installation 
file and proceed as standard but it is relatively straight forward. There are some manipulation and 
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relocating specific files in correct path required. In the following section,  the procedure of setting up 
a Semantik Mediawiki will be discussed in details, however, more information for how such a set-up 
and required configuration is done can be found at http://semantic-mediawiki.org. 

 

3.2. Setting up SMW 
 

As a test, we set up SMW in a local computer in which case, both the MySQL database and the 
Apache web server are installed locally. The process of configuring a SMW is available in a great 
detail on https://www.mediawiki.org web site, but as a basic instruction, the steps required to be 
taken for setting up a Mediawiki portal are explained below. 

The first step towards this we will be downloading  the latest release of Mediawiki from 
https://www.mediawiki.org  web site.  The download link will provide the user with a Zip file 
containing all the files required for setting up a Mediawiki portal. They have to be extracted in a local 
drive after download is complete. 

This will provide user with the minimum extension as standard Mediawiki package, therefore, in 
order to receive all Semantic Mediawiki extensions, the latest release of SMW needs to be 
downloaded from the SMW web site. This also will provide user with a Zip file which has to be 
extracted in to the “Extension” directory of previously installed  Mediawiki.  

We will then need to configure a database and a web server with PHP language capability. The best 
practice to do so will be to download and configure XAMPP which is a free and open source cross-
platform web server solution stack package, consisting mainly of the Apache HTTP Server, MySQL 
database, and interpreters for scripts written in the PHP and Perl programming languages6. After 
installation of XAMPP is complete, Mediawiki directory has to be copied into the “htdocs” folder of 
the XAMPP. This then will allow a complete installation of a Semantic Mediawiki portal with all 
required components such as MySQL database, Apache web server, PHP and Perl programming 
language.  Figure 3.2a represent a file structure of this project’s Semantic Mediawiki.  

To start the set-up, the local browser has to be pointed at “Localhost/mediawiki” and the on-screen 
configuration procedure has to be followed. 

Once the configuration is completed following the procedures, a XAMPP control panel will become 
available on which , all administration tasks related to Apache server and MySQL can be performed.  

On a XAMPP control panel, services for Apache, MySQL and any other services which have  been 

6 https://www.apachefriends.org  
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Figure 3.2a XAPMM File structure 

 

 

installed as part of the bundle can be started, stopped or configured. This project’s  XAMPP control 
panel  is represented in Figure 3.2b . 

As the configuration of the bundle is performed in a local computer, by starting services of Apache 
and MySQL, a local host will become available to host the wiki portal which will be used for 
collaborative document creation and sharing in this project.  
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It is of course possible to allocate the same services in a public or a private server so that the Wiki 
page will be available over the internet or a corporation network as a part of cloud computing 
scheme. There are however certain legislative and regularity requirements, such as data retention, 
ownership, sovereignty and compliance  policy that  governing the storage and management of data 
in cloud environment which must be adhered to.  

 

Figure 3.2b XAMPP Control Panel View 

It is essential to have Apache web server and MySQL services started as minimum requirement for 
accessing our first wiki page which we configured. It is equally important to have the ports, like port 
80, which are automatically used by XAMPP services, available.  

 These  services can be started, as it is illustrated in Figure 3.2b, on the XAPMM control panel. On 
successful start of the services, the selected services will be highlighted in green. The next thing to 
do after this is to point a blank browser to our local webserver at “localhost/mediawiki”. This should 
eventually display our fist wiki page under the name which was chosen during the Mediawiki 
installation. 

4. The “Automation Engineering” Wiki Web site 
As the first attempt to access the company’s Wiki site,  all is required to do is to point the browser in 
the local computer to “localhost/mediawiki”.  This will presents the main page of the wiki. Figure 
4.1a depicts the main page of the configured Mediawiki which is set up in a local computer with 
Windows  operating system. 
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Figure 4.1a Automation Engineering Wiki-Main Page 

 

 

Now that the wiki web is ready to use, the security aspect of the content become a priority. 
Authentication and user policy of the web site are two important aspects related to accessibility and 
legal obligations of the users which will be explained in the following sections. 

 

4.1. Authentication 
 

As a security measure towards controlling access to the site, and subsequently preventing 
information loss and securing the web site from fraudulent activities, creating account for users is a  
method which will become available and can be used.  

By clicking on “Create Account” link on the top of the main page, users are admitted to a page where 
they can create account for themselves and use their chosen login and password for accessing the 
main page. This is an important step for the users to take if they wish to participate in documents 
creation and editing with full options available to them. Figure 4.1b depicts the create account page 
of the wiki. 
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Figure 4.1b Authentication in Wiki  

 

 

4.2. Creating Content 
 

Creating content on a wiki portal cannot be easier. All the authenticated users need to do is to click 
on the “Edit” button of the page upon which a test editing environment with an  embedded toolbar 
will become available that can be used to create, edit it and share content. 

The most attractive advantages of the Wiki portals is the simplicity of its tools, wikis are 
instantaneous, so there is no need to wait for a publisher to create a new edition or update 
information. Tthe creation, edition and publication of the content can be done simultaneously with 
no need of a third party software or environment. The need of uploading the created content, which 
can be a time consuming process, is eliminated as well. 

While the Edit button is used for creating and also editing created content, clicking on the “Save 
Page” button at the bottom of the page published will publish the content. What will appear after 
saving is the content which will be seen by others exactly as it is shown to the creator of the content. 
Figure 4.2 illustrates a page in wiki which is being Edited by user. 

 

4.3. Creating Disciplines 
 

It is quite obvious that no business would support a portal where content from different users are 
thrown in with no structuring or categorization. This would mean that creating categories which can   
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Figure 4.2 Editing wiki page 

 

 

be used by user to adequately store and reference their content should be considered as one of the 
first steps. This will eventually, when the quantity of created contents increase by time, simplifies 
the  process of search and find, reduces the time wasting and increases the efficiency of the portal. 

In order to achieve a proper categorization, ISO standard suggests methods for creating distinctive 
disciplines. A sample of such disciplines and sub-disciplines which is used in this project are depicted  

in Figure 4.3 

 

Figure 4.3 Creating disciplines on mediawiki page  
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4.4. Structuring mechanism 
 

Mediawiki, in this case, is using the same structuring principles that the Apache web server is 
providing. For instance, the structure and appearance of the wiki page can be controlled and 
modified by using simple referencing annotations while creating the page or the content on a page. 
It should be noted that such functionality, if desired, should be activated in one of the SMW 
configuration steps. 

Figure 4.4a and Figure 4.4b represent a wiki page with two different structures.  

 

Figure 4.4a  Project A structure 

 

Figure 4.4b Project B structure 

Although users are provided with limited test editing tools by default in a toolbar on the top of each 
page, there are different structuring methods that can be employed for structuring the content and  
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embedded files. For more reference visit https://www.mediawiki.org. 

 

 

4.5. Referencing and embedding documents 
 

One of the useful features of Mediawiki is enabling users to upload images. This is an option which 
must be activated in SMW configuration phase. It might seem important for users, while creating 
contents, to embed an image into the page containing contents for better understanding of it. This is 
easily done by clicking on “Upload file” button in the menu at the left side of the Wiki page.  

The uploaded file can be either directly embedded in the page or can be referred to as a link.  

 

4.6. Other features 
 

There are plenty of powerful and useful features in Semantic Mediawiki that, based on the 
requirement of each business, can be selected during the Mediawiki installation and configuration 
process. These are presented on a page with a check box on their left which can be selected or 
deselected. Care should be taken while selecting options on wiki configuration process. Once the 
selection is made and configuration is complete, , it is mainly impossible to change the selection and 
the easiest way to activate those function will be to re-configure the wiki which may cause data loss. 

 

5. SMW Use Case 
 

The intention of this project, as it was mentioned, was to providing a wiki portal to the employers of 
a typical Automation Engineering Company, to collaboratively create, modify and share their tacit 
knowledge with the minimum IT support and interface requirement. Although all the examples and 
figures provided in the previous sections were selected from a portal which was created as a test for 
the same purpose, yet the efficiency and the level of participation of the staff as well as the 
penetration degree of the idea into the engineering organizations as targeted sectors,  for defining 
how successful such an approach will be in reality, has to be benchmarked.  

To analyse whether or not a Mediawiki portal will be welcomed by the key knowledge bearers of the 
engineering companies, the same portal was created and recommended to be used by selected 
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numbers of engineers in ESBI as an engineering company. Not surprisingly, the idea of having a 
Mediawiki for the purpose of recording tacit knowledge, lessons learned and also the recommended 
technical corrective action procedures was excitingly embraced by many of the staff from different 
disciplines which is a good indication for claiming that it has been a success.  

Although the restrictions imposed by the  IT security of the organization was an obstacle to making it 
available on the company’s corporate network, it was however agreed to have it available in a local 
machine and provided access to those who wish to participate provided that If a high level of 
success, which is anticipated, is achieved, a procedure will be put in place to incorporate the portal 
into the organization’s virtual desktop so that it will be available to all authenticated users  and 
accessible from any remote location over the internet.  

The simplicity and virginity of the idea have been great encouragement factors in convincing people 
in the organization to use the portal more and more and come up with questions, suggestion and 
even more challenging  ideas. 

 

5.1. Improvements 
 

After receiving recommendations from users,  the following changes were made to the portal: 

• The structure of the portal was modified in a way that each user can be defined as a sub-
user of a discipline to which he/she belongs. 

• A reference to users was also added to improve accessibility and referencing of the main 
portal.  

• A link to the main page was added to all disciplines and sub-disciplines.  

• The User Policy of the contents, which is  the  company’s user policy statement, was added 
and will appear on all of the pages.  

 

5.2. Concerns and challenges ahead 
 

While the wiki portal was configured and set up for testing, there were different concerns which 
arose by users from their own experiences or as a result of their researches about the similar 
systems. Here are some of the concerns: 

• Anyone can edit due to open structure of the wiki 
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• How to Improve communication within the portal, i.e. providing direct links to other 
asynchronous communication tools such as Email. 

• Addressing concerns with regards to unsupervised publication of confidential personal, 
contractual and technical information. 

• Wikis are prone to Spams and Vandalism 

• Flexibility of wiki’s structure can lead to information become disorganized. 

 

Some of the above concerns related to free access to the portal and structuring issues can be 
addressed by regulating users access and considering a proper management for the site, while some 
others may need time for further development of the technology. It is however important to notice 
that, those with access to edit the portal in the engineering organization are parts of a community of 
practice and therefore they should practice a manner which imposes the least harm to the other 
members and provide the most benefit to the organization. These are anyhow the agreed ethics 
within the organization. 

While the created wiki portal is being tested, it grows and the community plans and administers the 
structure and the content collaboratively. There are strong suggestions that this tool will succeed 
and will find its place within all the other smart and beneficial tools which are being used regularly 
by the employees.  

 

The benefits of having such a portal available to the experts in the organization have become so 
evident to the line managers that, they have decided to consider all times spent by staff on 
recording tacit knowledge on the wiki portal as CPD (Continues Professional Development).  

This is due to the fact that the employees learn from knowledge that have been shared while sharing 
their own knowledge. The company’s wiki is seen as a large classroom where everybody can share 
idea at the same time without interfering with others when doing so.  

 

Collaboration using a wiki is not limited to the employees in the offices. Companies can use wikis to 
collaborate on projects, whether editing a textbook, preparing a procedures, or scheduling and 
quality controlling activities for project management teams. Wikis might also prove to be an ideal 
vehicle for soliciting on-going input for research or projects where community input can help inform 
and direct subsequent investigation. 
 The possibilities for using wikis as the platform for collaborative projects are limited only by one’s 
imagination and time. Wiki enabled projects can provide various levels of site access and control to 
team members, offering a fine-tuning element that enhances the learning experience. 
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6. Conclusions 
Most of the SMEs employ a sort of information sharing technology to: 
 

• Produce knowledge within the organization 
• Reduce the time spent to search for information 
• Improve the quality of information 
• Provide easier access to information 
• Create a better teamwork environment 
• Help better decision making  
 

Some available methods for document sharing : 
Client-server:   Corporate networks 
Peer-To-Peer:   Napster 
File hosting:   Cloud  
Semantic media:   MediaWiKi 

 

SMW-Collaborative Document Sharing: 

Semantic MediaWikis permit asynchronous communication and group collaboration across the 
Internet. Variously described as a composition system, a discussion medium, a repository, a kind of 
mail system, and a tool for collaboration, wikis provide users with both author and editor privileges; 
the overall organization of contributions can be edited as well as the content itself. Wikis are able to 
incorporate sounds, movies, and pictures; they may prove to be a simple tool to create multimedia 
presentations and simple digital stories. 
Wikis offer a powerful yet flexible collaborative communication tool for developing content-specific 
Web sites. Because wikis grow and evolve as a direct result of people adding material to the site, they 
can address a variety of pedagogical needs—users involvement, group activities, and so on. Since 
wikis reside on the Internet, users can access and participate from any location, provided they have 
Internet access. 

 

What are the downsides of Wikis? 

Because users can modify the content of a wiki (add to, edit, delete materials), allowing such 
manipulation of the site’s information carries some risks. Thus, wikis are often monitored to ensure 
that inappropriate language, spam, and incorrect or inappropriate content are not allowed. This can 
be both time-consuming and personnel-intensive. As a result, many wikis require authorization so 
only group members can modify content. 
A wiki is essentially a database created by a group rather than an individual. Structuring the initial 
content in such a database for easy access can be a challenge. How one accesses information on the 
wiki, navigates the site, creates internal and external links to additional information, and so forth 
needs to be addressed early. 
Another shortcoming of a wiki (although a minor one) is that it represents the collective perspective 
of the group that uses it. Over time, the values, perspectives, and opinions of its users can become 
embedded in a wiki. Wikis are well suited to reflecting current thoughts but perhaps not as effective 
in obtaining unbiased perspectives on rapidly evolving topics or issues7. 

7 http://www.educause.edu  
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