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Executive summary

This deliverable covers the activities withirask 3.1of ACTIVE, all of which relate to the concept of
knowledgefilters. By such knowledge filters we refer to software componentspitmaide the user with
means for retrieving, refining and inspecting snippets of knowledge maintained within formal knowledge
basesn a highly intuitive way

While various means for access to knowledge bases exist, these often come with a high irtiealdofes

the knowledge worker who is, for example, not acquainted with complex query languages. Knditéedge
aim to provide interfaces to knowledge bases which can be used more inttitavelsuch technique$his
intuitive interaction isachievedby reusing interaction paradigrkeownfrom other domains which users are
already familar withln particular, thisdeliverable presents two types of knowledge filters that build upon
such existing interaction paradigms.

The first knowledgefilter, Semantic File System (SemFiS)pased on the file system paradigm. SemFS
provides an interfaceéhat rendersresources within a RDF/OWL knowledge base as virtual files and
additional metadata about these resources as a directory structure. Standastefileoperations, e.g. the
copying of files, are mapped to corresponding manipulations of the resource metadata.

The second Knowledge Filtef\skTheWikiis basedon the keyword search paradigm known from-fakt
information retrieval. The initialnstru¢ured keyword queris used to compute suggestions for structured
gueries which are most plausible for a given knowledge base. The overall system is implemented on top of
Semantic MediaWik{SMW), a wiki-based knowledge management infrastructunéch is dso developed

and extended within ACTIVE

The deliverable also sketches means for integration within the overall ACTIVE project. While AskTheWiki

is a direct extension to the Semantic MediaWiki system which is envisioned to be used at various places
within ACTIVE, SemFS can be integrated and aligned with the ACTIVE knowledge workspace
infrastructure.
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Abbreviations

AKWS ACTIVE Knowledge WorkSpace
IR Information Retrieval

OWL Web Ontology Language

RDF Resource Bscription Framework
SMW Semantic Media Wiki

SPARQL SPARQLProtocol and RDF Query Language
WebDAV Web-based Distributed Authoring and Versioning
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Definitions

Knowledge Basel A collection of statements or axioms in a given knowledge representation language.
Within the scope of this deliverable, we solely focufR@F/OWL representations

Knowledge Filter i Software compontent that proveléhe user withintuitive means for reieving, refining
and inspecting snippets of knowledge maintained within formal knowledge bases.

Repository i The system that hosts the knowledge base. In case of RDF/OWL knowledge bases, these are
systems like Jena, Sesame or KAON2.

Resourcei Strictly peaking, any element of a knowledge base that can be adressed by a name, i.e. a URI in
the case of RDF/OWL(Remark: within the scope of this deliverable, a resource useddls to aninstance

within the knowledge base that instantsiegiven class. fie satements about the resource thus correspond

to a prespecified schemg.

Schemai The fAontological 6 part of the knowledge base
instances.

© ACTIVE consortium 2009 Page7 of (30)
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1 Introduction

This deliverable coverthe activities withinTask 3.17 Knowledge Filteroof ACTIVE, all of which relatdo

the concept ofknowledge filtersKnowledge ilters are software components that providee user with
intuitive means for retrieving, refining and inspecting snippets of knowledgmtained within formal
knowledge bases

Purpose and Scopef this Deliverable

This documenpresents the insights from the research and developactiities withinthe first year of
ACTIVE. On the one hand, it motivates and outlinesrésearch diretion ofthis task and relates this work

to the overallmotivation behind theACTIVE project. It then presents two concrete instantiations of
knowledge filtes, namelythe Semantic File System ¢BF3, a knowledge filter based on the file system
paradim, ad AskTheWiki a knowledge filter that redefines the keyword search paradigm known from
information retrieval within the context of structured queries. Both types of knowledge filters have been
prototypically implemented and this deliverable descries bloghtechnical details of the implementations as
well as the practical steps required to get the prototypes running.

The main goabf this deliverable is thus tgive an overview over theurrently available knowledge filter
componentghat enable technitaartners toassesgheir requirements for interacting with the resulting
prototypes and at the same time enable case study partners to spot potential use cases for the envisioned tool
within their respective case studies and give feedback on desiriédraldunctionality.

Overview

This document starts with motivation for the development of knowledge filters anceview of related
activities outside of ACTIVEIn Section2. The filesystem metaphor for knowledge filtering and the
corresponing prototypeSemFS are described in SectioB The keyword search metaphor for posing
structured queries and the corresponding applicatskTheWiki are then described in Sectidn The
ineractions of the research activities reported in this deliverable with the overall ACTIVE project
environment are thesketchedn Section5. The document concludes Sectiorb.
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2 Background

This section shortly motivateke develoment of knowledge filters aneviews related activities outside of
ACTIVE.

2.1 Motivation

Effective knowledge management is fundamental to successful economic aofivitiytually every
enterprise in the developed countries. Howeeaterprisesstill find it hard toeasily exploit all of the
knowledge available within the company, mainly hessaindividual knowledge workers struggteaccess
alf ractions of the coeaglani esd knowl edge assests

Knowledge, which can not be accessed eaisiliypically referred to afidden knowledgesenerally, here
are several reasons, wkgowledge asts may be hidden and all these aspects are covered within ACTIVE
at different points.

1. Certain knowledge assets can not be easily articulated in formal data structlhés.type of
knowledge is referred to amcit knowledge(Nonaka & Takeuchi, 1995)Tadt knowledge is
embodied in the personal experiences and capabilities of the knowledge workers. While it might at
its best bamperfectly externalizedfor examplein free text documents that describe experiences,
best practices efcthe level of formaliation is typically very lowACTIVE adresses this issue
mainly in WP 1 and WP 3y investigating innovative means for helping the user to structure
knowledge processewhich thus facilitates the #ese of tacit knowledge

2. Other knowledge assets mhg hiddenn surface activities like communication flows or interaction
with resources and software. ACTIVE adresses this issue by investigating innovative means for
mining such data and inducing knowledge process pattdinis. research direction is maynl
covered in WP 2.

3. On the contrarysomeknowledgeassets may lend themself to a formal representation. However,
they may yete hidden because tliterfaces for interaction witthe respectiviknowledge bases
areinsufficient. This activity primarily coered in WP 1 and WP3.

4. Similarly, knowledge which can be formalized principle may be hidden becausteis not made
available by the knowledge holders either because of migsisgtivesor insufficient technical
support for doing s)ACTIVE addresses #se issues by looking at costs, benefits and incentives of
knowledge formalization and sharing/ith respect to costs, benefits and incentives, this activity is
mainly placed within WP 4 whilewith respect to technical support, this activity is placetharily
in WP 1.

The core objective of ACTIVE is to increase knowledge worker productivity through tools that leverage
hidden factual and procedural knowledge. Looking at the classification dhek&3.17 Knowledge Filters
primarily adresses ththird issue On the other handask T1.31 Collaborative Articulation of Enterprise
Knowledgeprimarily address théourth issue. While T1.3 is mainly concerned with innovatmeans for
easily articulation ofnew knowledge and creati of new knowledge structas, T3.1 is concerned with
innovativeandintuitive means for retrieving and modifying content from existing knowledge struciithiss.
objective naturally motivates the design of powerful knowledge filter components within T3.1.

2.2 The Role of KnowledgeFilters

By knowledge filterswe refer to software components that provide the user intthitive means for
retrieving, refining and inspecting snippets of knowledge maintained within formal knowledge bases. While
we will solely focus orknowledge bases bad orRDF (Brickley and Guha, 2004; Manola and Miller, 2004)
and/or OWL (McGuinness and van Harmelen, 2004), some of the concepts presented in this deliverable
couldi at least in part$ be adapted to work with other types of knowledge bases (e.g.celasdational
databases).

Naturally, repository implementations already provide means for interacting with the knowledge bases.
Usually, such an interaction is not only possible via APIs, but also via standardized query integfares
based on SPARQLPfud’hommeaux and Seaborne, 2007) for RD&r graphical tools (e.g. ontology

© ACTIVE consortium 2009 Page9 of (30)
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editors). Although the distinction is somewhat soft, we consideovidedge filtersin the sense of this
deliverable slightlydifferent from such interfaces. The core objectivékrmdwledge filters is to provide the
user with means for interacting with knowledge baseshighly intuitivemanner. In fact, everyday users
often have problems to interact with knowledge bases because the common interfaces either require a high
initial investment into learning/training (e.dn the case ofquery languages) or have insufficient
expressiveness (e.m the case obntology browsing tools). While interfaces which are better suited could,
of course, be designed for special purpose scenbaubsisually lack the flexibility to adapt to new data
structures or usage scenarios. Tdumee concepbehind knowledge filters ishusto (re)use interaction
metaphors that users know from other contexts. While many of the concepts behind knowledgeaifiltee
used not only for retrieving, but also for articulating knowledge in an intuitive waynegtly focus on the
former.

As already sketched abovéid activity is placed withiWP31 Pro-active Knowledge Processes Support
which aims to provide @ss with tools and mechanisms to support their performance in knowitedgsive

work (knowledge processes). This placement is motivated by the finding that the improvement of knowledge
retrieval is critical for improving the daily knowledge work. In teense, it is somewhat complementary to

the work on engineering and executing full knowledge processes as done in the remaining tasks of this
workpackage.

2.3 Review of Related Work

Severalother research activities in tlaee of knowledg technologieeal wih means foretrieving, refining

and inspectingknowledge structures by means other than repository and/or ontology APIs or query
languages. We now shortly sketch #hgeoups ofexisting workthat come closeto or even mirrothe ideas

of knowledge filers All of these approaches are valuable and their success motivates the search for other
innovative paradigms for interaction with knowledge bases.

Graphical Ontology Editors i Since the early days of Semantic Web research, ontology engineering
systems hve provided means to browse and mainpulate ontolofpesy, all ontology engineering systems
rely on simple visualizations of the ontologi€samples of such systems are the Protégé ontology ‘ealitor

the NeOn tookit

Advanced Visual Paradigmsi Systems of this type envision radically different user interfaces for browsing
knowledge bases. For example, the iMapping Systdalldr, 2006) which isin the Semantic Desktop
project NEPOMUK, is a system fowisually structuring formal knowledge modeWith iMaps, users can
easily go from overview to firgrained structures while browsing, editing or refining the knowledge base in
one comprehensive view. An iMap is comparable to a large \wbded where information items can be
positioned like posits but also nested into each other. Spatial browsing and zooming as well as graphical
editing facilities make it easy to structure content in an intuitive way. iMapping builds on a zooming user
interface approach to facilitate navigation and to help usanstain an overview in the knowledge space.

Similarly, ideas of faceted browsing and vibased knowledge exploration have been recently adopted and
extended for use with Semantic Web knowledge basesd r anglRidlikova, 2008).

Advanced Query Supporti This group of systems has attracted most interest in recent years and also
corresponds most closely to the knowledge filters presented in this deliverable. These systems support the
user in articulating queries intuitively. A large group of systemstaxtend the existing query systems with
natural language querying capabilities. For exampleGINSENG system byernstein et al. (2005)llows

users to query OWL knowledge bases using a controlled input language akin to.BEviglistadvanced, the
ORAKEL system Cimiano et al.2008)allows to pose queries directly in natural language which are then
translated into SPARQL queries. The application of ORAKEL in practical settings has been demonstrated by
Bloehdorn et al(2007%).

Another group of systems support the creation of formal queriesS&imantic Crystadystem byaufmann
and Bernstein (2007allows usersto selectelements in thentology graph. Once an element has been

! http://protege.stanford.edu/
2 http://www.neonrtoolkit.org/
® http://Inepomuk.semanticdesktop.org/
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selected, the interface preseiit®n a query graph dashboard. Thiser can then continue assembling the
guery either on the dashboard or in gnaph representation of the ontology moddie QuiKey system by
Haller (2008)acts as afnteractive commantine tool for a semantic knowledge badake the iMapping
system, it is developed within NEPOMUK focuses on highest interacti@fficiency to browse, query and
author graptbased knowledge bases in a dbgpstep manner. It combines ideas of simple interaction
techniques like autoompletion, command interpreters and faceted browsing and integrates them to a new
interaction concept.
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3 Knowledge Filters based on thd-ile SystemParadigm

In this section, we describe how the file system paradigm known from any operating system can be exploited
to provide a sophisticated way of interacting with knowledge bases. We describe a particular knowledge
filtering componentthe Semantic File System (Sd¥®), that implements these ideas in a retmyse
software prototypeThis work builds uponour own earlier work Bloehdornet al, 20®) which is now
extended substantially and practically implemented.

3.1 Motivation

The organization of units of datalike texts, pictures but also contacts, bibliograhical data or thed like
files on a c oisgpnotiorethabexistshsiaae the ahiliestidays of the computer age. Since then,
files have been organized in larger structures, namely hierarchical file sy#iestsucture of nested
directories is commonly used for a sophisticated organization ofdtlesultiple levels according to the
semantics of their content from most general at the top level to most specific at the leaf levels of the
directory hierarchy.Two orthogonal aspects motivate the extension of this concept in the direction of a
Afsemanfite system.

Ontheonehand traditi onal hi e mlwayssdivie tie purposkof elalgorate infernagions d o |
organizatiorwell. Barreau and Nardil995)observed in a study, thatEver y user [ . . . ] i n
attempts taestablish elaborate filing schemas for archived information failed because they proved to require
more time and effort t hTgpcal probemsiinntdiscconted indludee singla s wo |
location property of traditional filesystems and dtnsequences, namely (i) the requirement to browse to
maximum specificity, (ii) the missing orthogonality of nested directories, (iii) the dependence on a static
order of directory names as well as a number of user interface problems as the lackugryivefinement
capabilities and (v) navigational aid.

On the other hand, users are used to work with file system structures, easéyddagp files across their
directories or copy massive amounts of files across their directories using shell comhanidsuitive use
of file systems thus motivates their adaptation for use (@manticWeb-type)knowledge bases.

The knowledge filter component we describe in this section aims at exploiting the ease of use of file system
structures while (i) elminaig the shortcomings referred to above and (iipterpreting the concept of a file

system resource and its location as resources and resource annotations in knowledyéebadesnow

describe how the concepts known from the organizatiditesfcan e used to access@ttured knowledge.

By accessing structured knowledge, e.g. bibliographical information or contact information via files, this
approach offers a possibility for seamlessly inte
desktop systems. Vice versa, we can equally well view classical files as just another type of semantic
information and use these properties for enabling more powerful file organization schemes.

3.2 Conceptual Background

We now shortly review the core concepehimd the file system knowledge filtas implementedvithin

SemFSin Section3.2.1we sketch the use of classical file systems and an example how their medlsanism
typically used forinformation organizationln Section 3.2.2 will step-by-step describe the different
components oSemFSand their functionalityAs a runningexample, we will use two scenarios. The use

case of the first scenario is the tagging of ordinary PDF files (c.f. Figure 1). The use case of the second
scenario is the management of contact data whereby contacts may contain standard adress metadata but ma:
also be associated with descriptive tags (c.f. Figure 2). We will then describe the semantics of the file system
operationsn Section3.2.3.3

3.21 Classical File Systems

The major building block of a hierarchical file systems is the directory as an organizational unit which acts
as a container for files or further (syblirectories.Behind the scenes, an index structure (the file allocation

table or inodes) provides a mapping from a set of access paths to the corresponding blocks of information.
As such, the access paths act as keys for accessing the file content. The perceiveatiorgahfiles into
directories is thus a result of the structure of the access paths. Each access path can be decomposed into :
sequence of directories (which we will call the path) and a (local) file name at the end.

Pagel?2 of (30) © ACTIVE consortium 2009
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A structure of nested directoriesdismmonly used for a sophisticated organization of files at multiple levels
according to the semantics of their content from most general at the top level to most specific at the leaf
levels of the directory hierarchy. As an example, a typical organizadittern for storing digital versions of
scientific papers of interest would be to maintain different directories for different research areas possibly
including refinements for different scientific subfields. Correspondigly, the access path at
/semweb/omiogies/2009/bloehdorn09senaisuld be decomposed inpath = semwejpontologies, 200and

file = bloehdorn09semfsThis situation is similar to the corresponding scenario of SemFS in Figure 1.
However, in the case of classical file systems, this orgamizatill exhibit all the problems associated with

the singldocation property of traditional filesystems discussed above.

\

— /semweb/ontologies/2009/

e
LA

—

bToehdorn09semfs.pdf, vrandecicO09evaluation.pdf..

\\ WebDAV Folder Structure/
Ve
ClassHandler Filter
(Configured for File Ontology) (Configured for File and Tag Ontology)
SemFS
id-f803 rdf:type fo:File - \
ﬂ id-f803 to:tag  id-t570 @35 . i-rs03
id-t570 to:name 'semweb ' i
id-f803 to:tag id-t571 .
id-t571 to:name 'ontologies'. W}. id=f804

\ 4 4 RDF Repository Backend
Figure 1: File Tagging Scenario for File System Knowledge Filter (SemFSJhe triples in the RDF
repository backend describe tagnetadata of actual PDF files which are kept in the binary store. The
folder structure produced by SemFS mirrors combinations of these tag annotations and contains the
respective PDF files.

Binary Store/

. /active/semweb/city=karlsruhe/
2=
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Figure 2: Contact ManagementScenario for File System Knowledgé&ilter (SemFS) The triples in the
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content is needed here, the binary store is empty. The folder structure produced by SemFS mirrors
combinations of selected rations (e.g. tag and city) and the files corresponding to resources of the
type person are rendered as VCard files.
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3.2.2 Componentsof SemFS

Three groups of components are responsible for the overall behaviseamf$ namely the repositories in
the backendthe file system as exposed to the operating system and the core components that implement
most of the knowledge filterés |l ogic, i.e. the tr

3.22.1 StorageBackend Layer

The actual storage of all data andtadata is managed on th®rage Backend Layer

The critical component of this layer is knowledge base which is stored in a backend RDFmepasit

usual with RDF, littleformal requirements are made with respect to the structure of the conteanty iset

of valid RDF triples is possible. Depending on the use,@set of ontologies will specify trsehemahat

can be used. For exampl e, Scenari o 2 makes refere
ont ol ogyod) . The core r eso0urvcopersoni.@ persbns for whomecontaat i 0 ¢
data like name, street address, phonmbers etc. can be specified. Similarly, Scerrafioand2 make
references to a Tagging Ontology (ATOO0) which sp
arbitrary resources.

Theoretically, any type of data could be stored directly in the REpsitory, including sequences of
arbitrary binary content which is not interfeditself, but just stored in the repositp (e.g. image content).
However, as most RDF repositories wonot handl e | a
component, the binary store, is responsible for storing larger chunks of binary content. For example, the
binary store is in operation in Scenario 1. Here, the RDF repository contains (again) information about the
tagging of certain files while the actddé content is stored directly in the binary store.

3.2.2.2 Core Filter Components

The actual logic of the file system knowledge filter is implemented in two componenGlassHandler
component, whichs responsible for rendering resources in the knowledge hasfiles and thé&ilter
component which is responsible for selecting the appropriate set of files to be shown in a given directory.
This distinction ispowerful, as it allowslesigring and operahg ClassHandlers and Filters independent of
each other.

3.2.2.3 File System Interface

The actual interface exposed to the user is a (virtual) file system. From the user perspective, this looks like a
classical file system, i.e. is composed of files and folders. Howevgfil¢hsystem is entirely virtual and its
conters are generated on the fly according to the contents of the storage backend and the logic prescribed by
the core components.

3.2.3 Functionalities of the Core Components

In the following, we will have a closer look at ttveo core componentsesponsible for t program logic of
SemFS

3.2.3.1 ClassHandleri Translating betweenFiles and Resources

Within classical file systemgiles are considered am arbitrarycollection of bytes. At a higher level, where

the content of the file is being considered, these binarigsdigaythen be interpreted dsteger values
charactersor anything else. It is up to the program using the file to understand the meaning and internal
layout of information in the file and present it to a user as more meaningful information (likenges,
sounds).

In SemFS$ files correspond to resources iNR®F repository. While such files can indeed also map to
ordinary binary contenfas in Scenario 1)nuch of the power lies in the capability to render arbitrary
resources and their metadata diggions as files. For example, it is podsildo render resources that
describe contacts as VCard files.
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The actual mapping between resources, their metadata and their representation as files is implemented in
small plugin modules called ClassHandleduist as ClassHandlers are responsible for rendering resources
and their metadata as files, they are also responsible for parsing new files which are fed into the file system
and for creating the respective statements in the backend repository.

Organizatios that intend to use this knowledge filter for a new scenadfafor new data types, can easily
implement their own plugns. Abstracting away from the @l implementation within SemFS which will

be described in more detail later on this adaptatan e imagined as the implementation of a particular
interface with two functions: one that receives a resource ID and returnd a byte stream (the rendered file) and
another one that receives a byte stream and returns a set of statements which are td&rDfo
repository. Obviously, each such plungis tightly coupled to a given ontology that specifies the respective
schema in the RDF backend.

Anotherissuewith respect tahe filesis thelocal file name By virtue of the interpretation of directories
gueries(see below)various files may show up in several directories at the same time, i.e. the path to the file
is no longer a meaninful way to distinguish between files with the same local nam@As a result, the local

file name needs to be globalunique? The localfile name is maintained within the metadata of the
respective resources.

3.2.3.2 Directories and Resource Annotations

While ClassHandlers deternginhow files are understood withithe file system knowlegk filter, the
guestionwherefiles are located isreated within thd-ilter componentsAgain, the location of a file maps to
metadata statements about the resource it represents. Specifically, any path element within a directory
expression is understood as a single statement about tketrespesource(s).

Referring to Scenario,2given a directory expression such /astivedsemweltity=karlsruhe the two
elementsactive and semwelrepresent tagstatement@and the elementity=karlsruhe represents a further
metadata statement (about the city of a contact), which, altogether, can be interpreted as a query to the
knowledge baseAgain, specific plugn modules calledilters (or Views) manage the parsing of the
directory expression and fh@napping to resource annotations.

Each path element can be decomposed into two parts. The first part, thieldifiifier maps to a specific

filter implementation. In our example above the préfie i tis/aHfilber identifier that maps to one specific

filter looking solely for thevco:cityrelation. For one dedicated filter, the filter identifier can be ommitted and

a default filter is used. In our example this is the case for the tagging filter. Assuming that the tagging filter is
also registered und¢heii t a dfitebidentifier, the two locationgag=active/tag=semweb/city=karlsruhe

and /active/semweb/city=karlsruhaould thus be equivalent. The second part of any path element is the
filter parameter i.e. a String that is used agparameter for given filter. Internally, ach filterthen uses a
particular graph pattern to query a set of resources based on the given parameter.

Similar to the ClassHandler implementations, new Filters can be designed easily by meansimd. Plug
Besides retrievingiles by querying the knowledge base for a set of filter conditions, filters may also
implement means for forcing a given resource to match a filter expression. This behaviour is needed for the
add, copy and move operations to be described later on. Pradic this means adding (or changing)
statements about a given resource in the knowledge base.

3.2.3.3 File SystemStructure and Operations

We have already learned much about the behavio@eaiFS However, we have not yet looked at the
behaviour of the file system operations and the resulting file systamture.Within the logic of this
knowledge filter,all typical file system operations map to manipulations of the underlying metadata and/or
content storeWe now look at the main operations.

* To facilitate this, SemFS forsees several mechanisms to dynamically disambigute the file names by inserting short Ids
between the first part of the file and the file suffix.

® |In practice thisoperationmay require complex consistency checks and, depending on the desired filter semantics,

may nd always be possible (in which case, the corresponding operations will fail). We do not describe these issues in
detail here, because they mattaty for a small set of cases and solutions need to be found on-byeaase basis.
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list directory (path) - By means of the registered filters, this operation translates the given path argument
into a list of constraints which are merged into a conjunctive query against the knowledgeefasamgR

back to the example above, the p#btive/semweb/city=karlsruheould be equivalent to the SPARQL
query:

PREFIX to: <http://www.example.org/tag - ontology#>
PREFIX vco: <http://www.example.org/vcard - ontology#>
SELECT ?resource
WHERE{
?resource  to:tag ?tl. <-- created by tag filter and first path element
?tl to:name O6activebd
?resource to:tag ?t2 . <-- created by tag filter and second path element
?t2 to:name O6semwebbd
?resource vco:city. 6Kar | s<--u lereabed by city filter and third path element

The operation then lists the name of all files which match the respective query. It further lists also
directories, namely those that map to a further restriction that would refine the current result set. For
example, given thait leasbne of the results retrieved by the above query would also carry a further tag, e.qg.

ontology then the directorgntologywould also be listed as a possible refinement.

create file (path, local file name)i This operation is eitheénvoked if a new file ixreated or an existing
file outside ofSemFSs copied ormoved intoa SemF3ocation In both cases, a new resource is crefited
the case of a copy/move operation the file content is further processed by the respective Classiddndler)
by means of th knowledge filter expressions that the path maps tofdatéedto take all properties required

to be a valid resource at this location. E.g. if a new file would be creatacdtise/semweb/city=karlsruhe
the tag statements mappingactiveandsemwe as well as the city statement mappind<trlsruhewould

be added to the new resource. As noted above, this can {tevnrin the case of very advanced filtéran
issue which we do not discuss here.

read file (path, local file name)i Render/readile content from metadata and/or content stodageneans
of respective class handler.

write file (path, local file name)i Parse file content and write to metadata and/or content stoyageans
of respective class handler.

rename file (path, old localfile name, new local file name) Charge name in metadata of the respective
resource.

delete file (path, local file name) Remove all properties from the respective resource that are produced by
the submitted path.

create directory (path, local directory name)i In theory, this operation should not yield any result as the
newly created directory would be empty and should thus not show up as a refinement of the parent directory.
However, a placeholder file/resource can be created that carries all rele@atips but is removed after a
certain timeout.

copy file (old path, local file name, new pathy Add all properties produced by the new path to the
respective resource.

move file (old path, local file name, new pathj Remove the property produced b timost specific path
element in the old path from the respective resource andlbdrbperties produced by the new path to the
respective resource.

3.24 Example Case Study: Organization of Technical Papers by Tagging
In this subsection, we shortly illustratiee functionality ofSemFSin a real world examplelhe scenario

corresponds t&cenario 1 above, i.e. tagging of files. The class handler is thus a simple file class handler,
while the default knowledge fiter is a tag filter.

® Note that the translation into SPARQL is mainly for translatiorernally, SemFS is based on a tighter integration
with the RDF repositroy.
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Figure 3a: A new SemFSShare is created via XP Webfolders (WebDAV) in Network Neighbourhood.

Figure 3b: New folders are created im SemFS. Internally, this means creating a new tag vocabulary.
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