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abstract
With this paper we will be exploring the use of Collaborative Tagging in administrative Military Information Systems. The Estonian Defence Forces (EDF) is currently using Information Systems (IS) mainly for administrative purposes. 

The potentials of using Collaborative Tagging in Inter- and Intra-organizational settings for knowledge management and sharing are not well understood at present. Moreover, military applications of Collaborative Tagging have not been reported. The paper will therefore explore some initial use cases of the use of Collaborative Tagging and from these identify potentials and threats. 

1.0
FUNDAMENTALS

Social tagging systems allow users to annotate, categorize, and share Web content (links, papers, books, blogs, etc.) using short textual labels called tags. Tags help users in organizing, sharing, and searching for Web content in shared social systems. Some popular social information systems that support tagging include del.icio.us and Bibsonomy (for bookmarks), Flickr (for photos) and CiteULike (for research articles) function [Ames and Naaman 2007; Thom-Santelli et al. 2008].
One major reason why social tagging becomes popular is that people are becoming less satisfied with the Internet being used as a large information database, from which users can retrieve facts easily through powerful search engines. Instead, people are increasingly relying on the Internet to explore and comprehend information, and to share experiences and socialize among other users. Social tagging systems may also have the potential to encourage higher level learning that allows users to acquire general knowledge about a topic by studying the context of information (e.g., cues, other relevant documents, etc.) during their interaction [Wai-Tat Fu & Thomas G. Kannampallil].
It is necessary to find out what kind of services are most adaptable and how is it possible to apply these services in the best possible way to the companies, individuals and society. At first it is necessary to produce analysis of ICT (Information and Communication Technology) collaboration applications and their feasibility.

At the moment information (data) in Estonian Public Sector’s Information Systems is classified as Taxonomy idea based. It means information is not structured effectively and doesn`t take into account dynamic information environment. 

By providing the use of collaborative tagging as such is one of the possibilities of using more effectively public ICT systems for cooperation between different institutions. It needs to be explored if collaborative tagging is daily necessary for Public sector information systems users.

Social Technologies have become popular without the theory. It is necessary to research, what can be the theory, which can scientifically support the development and increase effectiveness of social tagging technologies. One of the possible ways is to explore Collaborative Tagging Capability in Information Systems. 

With this paper, we will be exploring the use of Collaborative Tagging in administrative Military Information Systems. The Estonian Defence Forces (EDF) is currently using Information Systems (IS) mainly for administrative purposes. 

The potentials of using Collaborative Tagging in Inter- and Intra-organizational settings for knowledge management and sharing are not well understood at present. Moreover, military applications of Collaborative Tagging have not been reported. The paper will therefore explore some initial use cases of the use of Collaborative Tagging and from these identify potentials and threats.
2.0
Theoretical background
In order to proceed with further analyses the conceptual terms should be clarified:

Tags are metadata about the resource.
Collaborative tagging (CT) systems allow users to share resources in the web and to annotate them with freely chosen keywords, so called tags. The resources together with the tags are stored on a central server and can be accessed from any computer connected to the web. The term social bookmarking system often is used interchangeably for such systems.

Enterprise bookmarking is a method of tagging and linking any information using an expanded set of tags to capture knowledge about data. It collects and indexes these tags in a web-infrastructure knowledge base server residing behind the firewall. Users can share knowledge tags with specified people or groups, shared only inside specific networks, typically within an organization. Enterprise bookmarking is a knowledge management discipline that embraces Enterprise 2.0 methodologies to capture specific knowledge and information that organizations consider proprietary and are not shared on the public Internet.

Taxonomy is the practice and science of classification (parent-child relationship).

Folksonomy is the result of personal free tagging of information and objects for one’s own retrieval. The tagging is done in a social environment (usually shared and open to others).
Controlled vocabulary schemes mandate the use of predefined, authorized terms that have been preselected by the designer of the vocabulary, in contrast to natural language vocabularies, where there is no restriction on the vocabulary.

Ontology is a formal, explicit specification of a shared conceptualization.

Knowledge Organization Systems are used to organize documents, document representations and concepts. There are four knowledge organization systems that can be used to model and organize concepts and to describe terms semantically: controlled vocabularies, taxonomies, thesaurus, and ontologies. Controlled vocabulary is described as a weaker end of this spectrum. Adding structure, hierarchy and child-parent relationships to the controlled vocabulary taxonomy is created. Further from taxonomy thesaurus represent equivalence, homographic, hierarchical, and associative relationships. Using richer semantic relationships among terms and attributes, as well as strict rules about how to specify terms and relationships leads to ontologies.

3.0
the domain description of administrative information systems of estonian defence forces
1. EDF IS Postipoiss (provides the possibility of managing incoming and outgoing documents during these lifecycles);

2. EDF Mil intranet (It supports transportation orders, job time schedule administration, training materials databases and a lot of other necessary possibilities);

3. EDF Mil internet web page (for public gives answers to the questions: What EDF is? What the EDF tasks are?).
3.1
Different Use Cases

For illustration purposes, the following use cases can be mentioned:
3.1.1
Use Case No 1

In EDF is in use web based documentation administration software Postipoiss. It was programmed by one of the Estonian programming companies. The current IS provides the possibility of managing incoming and outgoing documents during these lifecycles. There is possibility to create new tasks for employers digitally, possibility to have an overview about contacts in the EDF and find the necessary documentation which includes needed information. 

Finding searched documentation is often too complicated. Postipoiss is Taxonomy based - it means information is not structured effectively for the changing needs of some users and doesn`t take into account dynamic information environment. Collaborative Tagging could increase effectiveness and fasten finding the necessary documents.
At the moment IS Postipoiss has simple categorization, but it takes time to find exact information (Figure 1). More efficient and simple is for user tagging. Information is found faster and easily and CT could give the possibility to build up more complex database, which takes into account also the dynamical environment (it means that updated information is shown in real-time on Tags). 

For example we want to find out what kind of personnel is sent to specific NATO conference. Searching gives us approx. 10 different recently made documents about NATO conferences. So we have to go through all these 10 to find the searched documentation. 

By using Collaborative Tagging the classification for NATO conferences could be more specific – all NATO conferences in the IS could be classified as different tags. For example there could be added specific tag “NATO HFM panel Conference 2012”, which could be updated in the future. 
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Figure 1: Taxonomy in IS Postipoiss (Different documents from top to bottom).
3.1.2
Use Case No 2

The intranet based EDF IS was programmed by Staff and Signals Battalion programmers some years ago. It supports transportation orders, job time schedule administration of Staff and Signals Battalion workers, training materials databases and a lot of other necessary possibilities.

For example we want to find an order for giving ranks to employers. When simple employer wants to know if the received document is an order of Ministry of Defence or an order of EDF Supreme Commander or it is not even an order, but simple information letter.

By using current IS the information tree is following: Documents/Laws, Orders, Training materials etc. – the correct information finding is too complicated and needs time (Figure 2).
By using CT could be finding exact information much more efficient and faster. By using Tags should have very specific names to find how to give ranks to employers for example?

There could be Tag called Ranks of Employers.
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Figure 2: Taxonomy of documents in the EDF intranet (Different documents from top to bottom).
3.1.3
Use Case No 3

In military Intelligence Systems could Collaborative Tagging help to put together information about searched person and his behaviours in the web. By using tagging we could build up more efficiently the exact database about current searched person. And information can be added all the time if possible even automatically. 

On the other hand information about users tagging behaviours could lead to different kind of necessary information – for example what kind of pages observed person likes to visit the most – it gives the idea of individuals interests.

As an intermediate conclusion usage of Collaborative Tagging can give better opportunities for information classification, sharing and also initiate and stimulate Knowledge Management growth in the organization. 

4.0
Knowledge maturing
The kind of activity and commitment which is facilitating tagging in organizational environment has to carry broader mission and goal for EDF. Knowledge maturing is a concept which defines goal-oriented learning on a collective level. While developing collaborative tagging capabilities it thus becomes essential to evaluate the alternative solutions from knowledge maturing perspective. During the knowledge maturing process knowledge becomes less contextualized, more explicitly linked and easier to communicate. It takes place in five sequential phases defined as: expressing ideas, distributing in communities, formalization, ad-hoc learning and standardization. As collective tagging reflects the process of knowledge creation from individual perspective and collective perspective then the activities within collective tagging can be connected to the knowledge maturing phases. Table 1 depicts the distribution of collective tagging activities in knowledge maturing process.
Table 1: Collective Tagging in Knowledge Maturing context.

	Expressing ideas
	· Posting tags.
· Exploring others tags.
· Connect to other users with the same interest. 

	Distributing in Communities
	· Establish patterns.
· Produce metadata

	Formalization
	· Identifying and applying facets.
· Applying controlled vocabulary as common terminology.  
· Organizing resources according to the corporate taxonomy.

	Ad-hoc learning
	· Taxonomy becomes an artificial memory device and boundary object between different communities. 

	Standardization
	· Ontology can be developed as an industry wide shared conceptualization. 
· Axiomatization by domain experts.


In order develop and maintain the credible capacity of EDF and ensure constant learning at organizational level those knowledge maturing phases have to identifiable inside the collective tagging. This framework model gives the essential support in deriving the value of tagging system.
5.0
structural requirements
We derive and define the functional requirements from the key components of the tagging system: users, resources, tags. 

Users are divided into three groups: administrators (IT specialists providing IT support); users with privileges (secretaries as documentation creators and changers); Observer/Viewer (rest of the organization personnel - they have the possibility to read, sign and send forward necessary documentation, but they cannot change documents).

The main resource for tagging is Postipoiss as the collection of documents. Administrative documents would be tagged. Mainly should be tagged documentation, which includes a lot of synonyms to exclude the time consuming document finding. Each user can add resources according to one’s user rights and tag any resource according to the same principle. 

The nature of tags is defined as a part of scope of this project in requirements section.

Based on those definitions the requirements can be transferred into the data model. The model is based on relational databases where data on tags, resources and documents are organized according to their ID numbers which also form the primary keys which are combined under the activities table. In this table the primary key is forming the relationship with facets which can be later connected to controlled vocabulary data. Figure 3 depicts the principle model based on Microsoft Access. The overall approach has the potential for being the bases for the in-house tagging software solution which will be described later as one distinctive alternative.
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Figure 3: Data Model based on Microsoft Access.
6.0
Functional requirements
When establishing the functional requirements the main focus is on combining the spontaneous character of tagging and the organizational requirements of the EDF. A faceted taxonomy as an approach for organizing knowledge is recommended for pursuing the effectiveness criteria for collective tagging system. A faceted taxonomy is a set of taxonomies, each one describing the domain of interest from a different point of view. Hereby the domains of interests for EDF are defined based on overall analyses of the existing information system. During the implementation phase the domains of interests are used as a base taxonomy or just controlled vocabulary. The final terminology for facets has to be specified from users’ perspective. 

The domains of interests from organizational point of view are:

Descriptive: This facet would probably be least demanding for the users giving the predefined choice of broad military terminology, military administration issues as well as current issues in the society. 

Administrative: This type of facet is describing the source of information, its degree of being classified, the type of file and the authoritative status ranging from laws and NATO agreements to personal notes.

Organizing: Users can choose this facet for setting the course of further activities with the particular resource. It can be anything from immediate steps to be taken by the next hierarchy level to mere storing for possible future individual use. 

Structural: The facets in this category add the “ownership” dimension to the resources setting the workgroup as structural unit in military organization hierarchy. Based on the user feedback this kind of facet might be added to the administrative domain of interest.

It would mean for the user that any tag they insert has to be predefined as one of the four facets. In such a way it supports the system goals as seen from EDF perspective. However, the users’ goal and system goals can be unified further to the next level. While tagging the resources the user will not be restricted by pre-given tag values as it would turn the very essence of tagging to something else.

When inserting the new tag the recommendations can be given in a non-restrictive way which gives the freedom to use any tag with any resource. The given approach makes post-coordination activities easier as we assume that the users share the common knowledge organization system to a certain degree and they tend to use a similar approach to tags. The use of recommendations while tagging pushes the use of shared terminology further. 

An illustrative model of User Interface design is presented at Figure 4.
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Figure 4: Schematic user interface.
The shared terminology can have various forms and sources taking the advantage of faceted taxonomy which can include a number of base taxonomies. The final versions of base taxonomies have to be established or adjusted during the implementation phase with the involvement of the users. There are adequate sources such as:

1) Organization structure as a specialized taxonomy.

2) NATO military taxonomy.
3) Existing intranet.

4) Administrative processes.

Above mentioned sources as well as other possible sources can also be in the form of controlled vocabulary in order to be the bases for tag recommendations.

According to Patrick Lambe facets work best where the main types of organizing principles are transparent and well understood by the audience. We claim that EDF as the type of military organization has to be transparent for insiders and also understood by those insiders.  
7.0
ALTERNATIVES
While setting the requirements for tagging capability the minimum functionality level was set. This level is then measured against available products and solutions. In order to manage the scope and deadlines of the present project the evaluation process is divided into two parts. 

First, it is a survey based on desk research on all the available solutions for collective tagging. Based on this research the most viable alternatives are recommended for in-depth consideration by EDF. In the second stage it is recommended that different stakeholders participate in evaluation which should include trials and structured evaluation forms. Those stakeholders are representative sample of users, in-house IT specialists, administrative managers and high-level decision makers. 

The following alternatives and conclusions in this report are based on the first stage of evaluation process.

As collaborative tagging in corporate environment is relatively new concept and one of the last Web 2.0 tools to move from private consumer to corporate customer the number of case studies and tool evaluations is very limited. Based on the web survey we identified three broader categories of alternatives. First, it is tailor-made solutions which can be integrated with available plug-ins. Second alternative is a specialized tool with the features of tagging only or with limited number of additional features. Third category comprises of platforms of web based collaboration and content management technologies where collaborative tagging is just an additional feature.  

Tailor-made solutions require a relational database system as described in the requirements section. Based on such data model it is possible to establish SQL statements, scaling formulas for establishing tag clouds, integrate plug-ins and use AJAX technologies for tag recommendations. The most practical approach would be an integration of Freetag API which is a tagging library for PHP/MySQL applications.

The number of specialized tools is small and some have vanished without any commercial success. In this project SemanticScuttle, Jumper and Knowledge Plaza were investigated. The later provides a good compromise between tagging functionality, additional features for community collaboration. It has been introduced in several corporate environments which can be taken as indirect proof of its viability in corporate environments. 

Web based collaboration and content management platforms are the most studied and analysed from the knowledge management perspective. The most well-known is SharePoint by Microsoft. Its competing solutions are Oracle Webcenter, IBM Connections and open-source Drupal. Those platforms were not available for testing during this project and only vendor-side specifications and published evaluations were used. 

8.0
COnclusions

Choosing any alternative would require management attention as well as applying domain knowledge.

Platform integration provides more effective support to knowledge maturing as additional features can establish communities around the shared tags (based on SharePoint 2010 evaluation only). If the managerial decision favours MS SharePoint platform then further evaluation against competing platforms is viable.

If integrating the entire platform is not the viable option then choosing specialized tagging tool can be combined with other social technologies for overall knowledge maturing. 

Additional criteria such as security cost and length of implementations has to be set. At this point of the project three alternatives are identified for further consideration:

1) Tailor made solution with Freetag API.
2) Knowledge Plaza.
3) MS SharePoint 2010.
Considering the problem and available alternatives then the recommended course of activities would be setting up the pilot project with Knowledge Plaza as a solution for one smaller unit with higher strategic focus and high degree of unstructured information. Based on lessons learned the next consecutive decisions can be made.
9.0
Summary

In the current research overview were some initial use cases of the use of Collaborative Tagging and from these identify potentials and threats. 
Further the idea presented in the current paper gives fundamentals to continue with Knowledge Maturing model in Collaborative Tagging context. The author of the current paper has started from the beginning of the year 2012 the small research project using the SemanticScuttle software. Model which has been taken into account during this half year project is described in figure no 5.
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Figure 5: Knowledge Maturing in Collaborative Tagging.
Further research improvements will be taken into account during PhD studies of the paper author.

It is necessary to understand, that bigger goal is to understand the Semantics Context in Social Technologies by using Collaborative Tagging capabilities.
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