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Abstract: Digitally supported knowledge work, using tags for content organization,
creates inherent challenges. In this paper we show the design of a corporate tagging
framework facing these challenges. We describe the implementation of a thesaurus
approach as a lightweight alternative to a more sophisticated ontology design. An
RDF based architecture with a Web 2.0 style editor enables average users to enrich
social tagging data with semantic relations.
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1 Introduction

How do you keep your snippets, bits and pieces of information together? Today's

knowledge work [Hube, 2005] is characterized by a multitude of larger informa-

tion systems, smaller ICT tools and underlying �le formats. Most creative � so

called weakly structured � work�ows stretch across systems and tools. There-

fore tool supported knowledge work is often more kind of a hassle rather than

an e�cient �ow [Csikszentmihalyi, 2002] of activities. With the advent of Web

2.0 tools in organizations (discussed as Enterprise 2.0 [McAfee, 2006]) at least

granular hyperlinks and the capability to embed those into content, supports

minimal integration allowing to switch from one application to another. In rare

cases, the hyperlink can be complemented by dynamic linked information, e.g.

through RSS or ATOM feeds. Still, cross application integration is far from be-

ing e�cient. We refer to these problems as (personal) orchestration challenge

[Ehms, 2010]. The term orchestration alludes to the requirement of composing

and possibly con�guring the tools needed for a certain task.

While this turns aforementioned work�ows into �switch �ows� between ap-

plications, challenges related to the organization of knowledge are not addressed

by the mechanisms described so far. Typical Web 2.0 applications and more and
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more (client sided) desktop tools inspired by the web provide tagging as the

smallest common denominator for content organization. Tagging itself has some

inherent shortcomings ([Kammergruber et al., 2010]) compared to more sophis-

ticated �ontological� in vitro approaches. We call this the semantic challenge of

social tagging. These drawbacks are multiplied by the orchestration challenge.

Tags have to be re-entered and user assistance, such as auto completion, can-

not bene�t from tags stored in other systems. The same holds true for search,

navigation and tag gardening [Weller and Peters, 2008] scenarios. The linkage

between the semantic shortcomings of tagging and the orchestration challenge

provides the rationale to tackle both in one approach delineated in section 3.

Main issues related to the orchestration challenge are: (i) A growing number

of tools and systems being used in professional and private contexts, (ii) a variety

of technical storage formats, partly proprietary, (iii) di�erent user interfaces

and underlying metaphors for interaction and �nally, (iv) heterogeneous ways

of organizing information, at least partly not linked to the semantic context of

one application, but merely as a result of missing cross application metadata

support.

Main shortcomings related to the semantic challenge are: Result sets to sim-

ple queries are incomplete because synonyms are not represented adequately.

Ambiguous terms (homonyms/ polysemy) used as �lters might deliver a huge

amount of not relevant items. Acronyms, in general used as synonyms in a given

context, help making domain related communication and information manage-

ment more e�cient. On the other hand there is an increased likelihood of pol-

ysemic clashes between terms. The latter is a problem when doing research in

an open domain, again, leading to irrelevant query/�lter results. Hierarchical

or pseudo-hierarchical navigation, i.e. successive �ltering or expansion, can only

be provided if additional structural information (hyponyms or hypernyms) is

present. These shortcomings can be described as a lack of explicit semantic re-

lations between tags leading to bad precision or recall [Manning et al., 2008].

Of course it is not realistic, claiming to �solve� these mostly well known prob-

lems with yet another �magical� system. However we propose, that our tagging

framework is an innovative approach, embedded into a �real world� corporate

environment from the very beginning. Resolution of the sketched problems is at

least possible for taggable systems, i.e. web based applications with permalinks

and simple export mechanisms such as RSS or ATOM.

2 Related Work

What we call the semantic challenge is a problem addressed by a long list and

history of scienti�c work. Especially in the area of research around arti�cial

intelligence and in other �elds such as information retrieval [Panyr, 1986] this
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category of problems has received quite some attention. In our context we con-

sider the concrete semantic challenge as the lack of structure between tags.

Braun et al. [Braun et al., 2007] describe an ontology maturing process,

based on social tagging data, by which ontologies are created. In Soboleo

[Zacharias and Braun, 2007] they provide a web based editing interface1 for mod-

elling concepts using SKOS2. Schmidt et al. [Schmidt et al., 2009] integrate this

approach in a wider context related to personal and organizational learning.

A completely di�erent approach is followed by projects such as MOAT

[Passant and Laublet, 2008] or Faviki3. In these web applications the concepts

of existing ontologies or similar structures are either mapped to tags or the

concepts are directly used for tagging resources.

Weller et al. [Weller and Peters, 2008] follow with �tag gardening� a method

for reorganizing folksonomies. Activities thereby include editing, re-engineering,

manipulating and organizing tags. Social tagging data should become more pro-

ductive and e�ective after the tag gardening procedure.

The orchestration problem is a central issue dealt with by personal infor-

mation management tools such as Nepomuk [Groza et al., 2007] or Haystack

[Karger and Jones, 2006], [Bernstein et al., 2007]. Nepomuk and Haystack are

tools for data uni�cation in personal information management. Their major tar-

get is interlinking pieces of information and thus making these pieces easier to

retrieve when needed.

Having pieces of information scattered over di�erent applications, is also

discussed under the term �Uni�ed PIM Support� [Jones and Bruce, 2005]. Lehel

[Lehel, 2007] refers to users trying to solve those kind of problems as �information

inventory control strategies�.

3 Tagging Framework

In the following sections we �rst give a brief overview of the main characteristics

of the architecture for the tagging framework. The last section focuses on the

tag thesaurus editor being an essential part of the tagging framework.

3.1 General Technical Architecture

Figure 1 depicts a schema of the architecture. The tagging framework acts as

mediator between di�erent taggable applications (3). This addresses the orches-

tration challenge. The framework receives or fetches folksonomy data depending

on the possibilities and implementation of the respective application to integrate.

1 http://tool.soboleo.com/editor/editor.jsp
2 http://www.w3.org/2004/02/skos/
3 http://www.faviki.com/
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Figure 1: System Architecture.

The tagging framework consists of an RDF repository (1) and a servlet en-

gine (2) acting as a container for the application logic. The internals of the

tagging framework are transparent to the outside, i.e. the tagging framework

can be accessed through a simple REST API [Fielding, 2000]. JSON4 is used as

default data serialization format. JSON can be, additionally to classical RPC

mechanisms, natively processed with client side JavaScript (direct communica-

tion between (1) and (4)).

One major di�culty in the design of the architecture is the aggregation and

especially the synchronisation of tagging data. We distinguish between two mech-

anism: �push� and �pull�. Push means that a taggable application calls an API

function from the tagging framework to inform the tagging framework that a

change (create/ update/ delete) in its tagging data happened. �Pull� stands for

a periodic fetch mechanism. The tagging framework triggers an update on it's

tagging data for a certain taggable application.

3.2 Tag Thesaurus as Core Component

As described in section 1, folksonomies lack explicit formal structures. Therefore

our goal is to extend a folksonomy with relations and to develop a thesaurus

based on tags in an evolutionary manner. Figure 2 gives an overview of alterna-

tive vocabulary approaches (derived from [Weller, 2007]). The vocabulary types

are ordered from left to right in increasing order depending on the potential

depth of expressible semantic relations. Folksonomies are little more expressive

than free keyword indexing since there is a social component included as well.

For more details about the referred vocabulary approaches see [Gaus, 2005],

[Peters, 2009], [Panyr, 2006].

4 http://www.json.org
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Figure 2: Expressiveness of vocabulary approaches (derived from [Weller, 2007]).

A thesaurus is a controlled vocabulary of terms that can be used as keywords.

There are several variants of thesauri depending on the area they are used in.

From a modeling perspective in general one can distinguish between two types of

thesauri: �concept-oriented� and �term-oriented� ones. Concept-oriented means

that entities in the thesaurus stand for an abstract meaning. Relations between

concepts are expressed by links between concepts. Term-oriented means that

term literals are interlinked directly.

There are several �elds where thesauri �nd their application such as infor-

mation science, biology or medicine. Sometimes these thesauri are a preliminary

stage to an ontology and also referred to as one. The most widely used ones are

linguistic thesauri since one is included in most popular word processors such as

Microsoft Word or Open O�ce.

Recent work has proposed using social tagging data as a basis for an ontology

[Braun et al., 2007]. We consider making a modest shift towards a term-oriented

thesaurus being a more pragmatic solution. Since having too much complexity in

the target model will most likely discourage an average user from participation.

Furthermore we do not believe that a more complex model, such as a formal

ontology, would provide enough additional bene�t in navigation and �ltering

scenarios to justify the additional e�ort in modelling.

Out of the numerous possible thesaurus relations (see [Gaus, 2005] or the-

saurus standard ISO 2788) we have selected four, which we believe are the most

useful ones: Synonym, Narrower, Broader and Related term. Hence they are in-

tuitively understandable by an average user and yet contain valuable semantic

relations that can be exploited by our framework. In addition, we use a �fth

relation (Ignore) by which a user can explicitly exclude any relation between

two tags. These come in handy to overrule automatically proposed terms during

query expansion and similar scenarios. Potential relations marked as ignore are

excluded from further processing.

Figure 3 shows the user interface for the thesaurus editor. A user can de�ne
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Figure 3: Drag and Drop thesaurus editor.

the semantic relations described above via drag and drop. One starts with se-

lecting a tag from the folksonomy by applying a simple �lter mechanism [1] (in

this example the tag "knowledgemanagement" [2] is selected) which brings up

already existing relations and related terms [3]. The bottom area of the screen

[4] displays possibly related tags determined by di�erent algorithms (string dis-

tance, tag co-occurrence, querying and mapping structured sources). The layout

of the boxes suggests proximity between the results of certain algorithms and our

thesaurus relations. The relations expressed by one user as well as user groups are

stored in the RDF graph by a set of statements. The tag relation model speci�es

a multinary relation between a user having stated that two tags are associated

by a certain type of relation (for details see [Kammergruber et al., 2010]).

4 Conclusion and Future Work

An instance of the tagging framework is currently under evaluation. We have

tested a prototype in combination with several existing knowledge management

services, such as global intranet applications (wikisphere [Lindner, 2008], blogo-

sphere [Ehms, 2008]) and a project management tool.

Functional modules bene�ting from the tag thesaurus and the tagging frame-

work are amongst other: Tag autocompletion when searching for existing or cre-
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ating new items, suggesting related tags, query re�nement and expansion and

tag clouds exhibiting relations between tags.

Having real world data allows us to assess the usefulness of the functional-

ities described. Our current experience with the framework in action has lead

to plausible results. We are planning quantitative empirical analysis for instance

validating relations between tags de�ned by users against corresponding Nor-

malized Google Distances [Cilibrasi and Vitanyi, 2005]. Planned functional ex-

tensions include recommendations based on tagging data and/or social network

analysis. First results have been published in [Kammergruber et al., 2009]
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