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m Wiki increasingly adopted for collecting, sharing, and
managing knowledge;

m Publishing of the unstructured wiki content in a structured
form:

DBpedia, Semantic MediaWiki, ...

m Recent works on developing wiki-based tools for collaborative
construction and visualization of conceptual models:

SMW+, MoKi, OntoWiki, AceWiki, IkeWiki, ...

m Crafting a wiki for a conceptual modeling language is still a
challenging task: a reference architecture is needed!
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m A wiki-based architecture for conceptual modeling should
address the following aspects:

Generality aspects: The reference architecture must aim at
understanding how the features of wikis can be used to
represent the building blocks of a general conceptual
modeling language, before tailoring them to the needs of a

particular one;

Collaboration aspects: The reference architecture must aim at

understanding how the features of wikis can be used to
support an active and well-balanced collaboration between

domain experts and knowledge engineers in modeling.
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m A reference architecture for wiki-based conceptual modeling
tools, having the following distinctive characteristics:

the use of wiki pages to mimic the basic building blocks of
conceptual modeling languages;

the organization of wiki pages in an unstructured part (for
unstructured content) and a structured part (for structured
content); and

a multi-mode access to the pages to facilitate the usage both by
domain experts and knowledge engineers.

m An implementation of the architecture in MoKi, a wiki for
modeling ontologies and business processes.
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m Conceptual Modeling (CM)

m A reference architecture for CM wikis

m MoKi: an implementation of the proposed architecture
m Some real-world usages of MoKi

m MoKi Evaluation Results and Lesson Learned

m Conclusions & Future Work
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m Conceptual Model: A description of knowledge organized in
nodes that represent concepts, and associations that represent
relationships between them (e.g. ontologies, business processes).

m Conceptual Modeling Language: a language to build
conceptual models (e.g. OWL, BPMN). Building blocks of the
language:

Semantic terms: these are the concepts built into the conceptual
model (e.g. entities, activities, agents, ...);

Organisational mechanisms: these are primitive mechanisms for
structuring the model along different dimensions, e.g. generalization
(*isA”), aggregggrj,g%neg“part of”’), classification (“instanceOf”), ...

Mechanism
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1. Oneelement mmm) One page

each element of the model is represented by a page in the wiki;

Mountain

A mountain is a large landform that
stretches above the surrounding land in

Concept “Mountain” ~ a limited area usually in the form of a
peak. A mountain is generally steeper

than a hill.
The highest

mountain on earth is ~
the Mount Everest

special pages for browsing / editing of the overall organization
of the conceptual model according to a specific organizational
mechanism
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2. Unstructured and structured descriptions

each page contains both structured and unstructured content;

Mountain

A mountain is a large landform that C Landform

stretches above the surrounding land in
a limited area usually in the form of a
peak. A mountain is generally steeper C VmadeO f(FEarth U Rock)

than a hill.
C Jheight. >
The highest = ~Netght. Z2500

mountain on earth is b Mountain(Mt.Everest)

the Mount Everest

C —HillT1—=Plain

Mountain(Mt.Kilimanjaro)

(unstructured content) (structured content)
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3. Different views to access the model:

different views to support different modeling actors;

Mountain
_ is a landform
Mountain _ , ,
different from hill, plain
A mountain is a large landform made of earth
str.et§hes above the SL.Jrroundlng made of rock Mountain
a limited area usually in the form
peak. A mountain is generally stf ~ Neight atleast2,500m | Landform
than a hill. samples Mt. Everest il O Plai
The highest Mt. Kilimanjaro | = ! o

mountain on earth is _ _ C VmadeO f(Earth U Rock)
the Mount Everest (semi - structured view)

C dheight. >2500

(unstructured view) Mountain(Mt.Everest)

Mountain(Mt.Kilimanjaro)

(fully - structured view)
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m Is a conceptual modeling wiki;

m Supports the integrated modeling of BPMN Processes and
OWL Ontologies;

m Provides modeling support both for domain experts and
knowledge engineers, fostering the collaboration between
them;

m Based on the MediaWiki framework (Wikipedia);
m Released Open Source in July 2010 (version 1.2 — GPL2);

m MoKi WebSite: http://moki.fbk.eu

On-line demos, code download, documentation, news, support...
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my preferences my watchlist my contributions  log out
my preferences my walchlist my contributions logout P

Fully-structured Access Mode: Book

Import/Exp« the Modelling WiKi -— — Axioms
Import Func Import/Export
E":Jo AF ~ Import Functionali Book | \cisa Publication RETe
port Func
Edit Export Functionall iImport/Export Book | \cisa \exists HasPart.(Chapter) Remove
" Add/Edita C Edit  Import Functionalities ' : -
e Add/Edita Concef  Export Functionalities Book ' \cisa \forall HasContributor.(Person) emove
an - psarEdit an Indivi - T
~ =~ Add/Edita Propert ™ /£ it a Concept
Add/EditaC Add/Edit a DataTy : :
Property Property Add/Edit an Individual
Add/Edita F Add/Edita Proces /Cd/Edita Property
SRR Add/Edit a DataType
List | S—
" List all Conc st all Concepts -
: " Listall Individuals A4/Edit a Process
List all Indivi

List all Properties List

List all DataType  List all Concepts
List all Data’ properties List all Individuals
Properties |5 all Processes List all Properties

List all Prop: N/

List il Proc Visualize List all DataType
Visualize IsA Browser Properties
leA Rrawear Individuals Browse | st all Processes
Proossses Bowse Fully-structured
Sho LS ETTT Visualize
Navigation  |sa Browser view
P Individuals Browser
Dorie Processes Browser B
Navigation B
Main Page | X
¢ D) J4 > 1 1

Done 8/
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2 my preferences my watchlist my contributions  log out
unstructured lightly-structured fully-structured history delete move unwatch

. 2 my preferences my watchlist my contributions log out
page discussion unstructured lightly-structured fully-structured history delete move unwatch
the Modelling 1 imdaidhis advisntiivand Anamnnna AMada: Llaanmital Admainicaivadiam

2 my preferences my watchlist my contributions log out ™
. page ciscussion unstructured lightly-structured fully-structured history delete move unwatch
ImportExport - Modelling WiK Fully-structured Access Mode: Hospital Administration
Import Functionalitie ng
Export Functionalitie | »
Edit the Modelling Wikl VW B B AR S wal g %% EE 4
Acd/Edit a Concept IMpOrt/Export g . » [«
Add/Editan Indivicu Import Functionalities
Add/Edit a Property  Export Functionalities
AGA/Edita DataType g iy Import/Export request
Prop:rtly - m Import Functionalities adm)l:;l;:l to
L:‘Mﬂ Add/Edit an Individua_ =XPO"t Functionalities
st =
- Add/Edit a Property Edit
List all Concepts i Adeguate
List all Indlv‘:zals AG/Edita DataType  ACc/Edlta Concept + "'735:?3"" R ospials
- - Property Add/Edit an Individual =
List all Properties - )_@
Listall DataType _ AGd/Edita Process  Add/Edita Property Access
Insurance
Properties List Add/Edit a DataType :
List all Processes List all Concepts Property J— """
Visualize List all Individuals Add/Edit a Process Policy sgr c
IsA Browser List all Properties  List ~
Individuals Browser List all DataType List all Concepts : C;:;ck '{' /
ient
Processes Browser  pqnatigs List all Individuals
Navigation | jg gl processes  List all Properties Update
Main Page N * Admission
Visualize List all DataType Records
Done IsA Browser Properties .
Individuals Browser  List all Processes °°"," 9
Processes Browser Visualize _.
Navigation IsA Browser
Main Page Individuals Browser
( Processes Browser %
Done Navigation 3 2
Main Page | (C Y )4 > '12
C 3 Ja >

Done a_
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HUCHUU\.C
facilities and
funding

®

D
N Browser IsA
PaO ICI((:: ey sgf the Modelling WiKi -— (‘Expand all )( Collapse all )( Expand selected sub-hierarchy )( Collapse selected sub-hierarchy )
@ = ¢ Thing
= & AcademicStaff

Import/Export Add  FBKReseracher
Import Functionalities B = ( FacultyMember
Export Functionalities  AssistantProfessor

Edit Move \ AssociateProfessor
Add/Edit a Concept -  ExchangeProfessor
Add/Edit an Individual @ \ FullProfessor
Add/Edit a Property Delete  HonoraryProfessor
Add/Edit a DataType @  ProfesscrEmeritus
Property  ResearchScientist
Add/Edit a Process Delete \ VisitingProfessor G h 3 I

List Is A W Lecturer ra p ICa
List all Concepts Property - B ed |t| ng
List all Individuals wcC
List all Properties  BkaConc
List all DataType  Chapter
Pranortioe Lo Contavtnalized knnwledne renncitary
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X Exists a
EXtI Substring Exists a Synonym Synonym Concept
Concepts extracted (Ordered by Relevance) Relevance :r?agging ofa g:;‘;ﬁﬁtg of % gfu:stnng substring of
Congcept this Term matching Concept téus
( Power — ynonym
v activity 1.00000 X (2) (4)
Files » Kx Corpus Synonyms
v Wordnet
Uplc v Synset_Num:n#00261466
Wordnet Semfield: Factotum
Sumo Entry:
Shc IntentionalProcess
Wordnet Definition: any
Ve specific activity or pursuit;
(Remo "they avoided all recreational
activity"
Is a: act, human action,
Conf human activity
— » Synset_Num:n#10090167
(Re—lo: » Synset_Num:n#09713396
» Synset_Num:n#10421664
Langue
» Synset_Num:n#09670326
Take m » Synset_Num:n#07828926
ith » Synset_Num:n#03655835
eit
P v attribute 0.88020 (1) (1)
©or sequence flow 0.71714 X
» business process modeling notation 0.70216 X (1) (1)
Maximi
» task 0.49418 X
» mapping 0.48253
Prefer | flow 0.47920 X
» message 0.43927 X
Prefer :
» sub process 0.41265 X (3)
» gat 0.39268 X
(Extrac gaeway 1 4
» pool 0.30116 X
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« [P FP6 EU Project [03/2006 —02/2010]
apasdle « Modeling of tasks/processes in an enterprise and of the

learn @ work topics related to that task (competencies)
 Used by: 4 SMEs, 3 Universities, ...

 STREP FPT EU project [01/2010-12/2012]
* Build/revise an environmental ontology

ﬁlﬁ |S| ﬁ)O

* eContentplus EU Project [09/2007 - 08/2010]

* Build an ontology of organic agriculture and agroecology

» Used to foster collaboration between domain experts (FAO) and
knowledge engineers

» [talian national project [01/2010-12/2012]

* Modeling of documental flows for analysis/revision and
dematerialization

* Used by employees in 7 Italian regions

O C * Fondazione Caritro, Trento [2007 —2008]
ncovure « Modeling breast cancer clinical protocols encoded in Asbru.

* FBK Joint Research Project [2009 - 2013]
* Modeling of nurse activities in an oncology ward.

eOnco
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m Evaluation (involving PA employees)

Application log analysis + user questionnaires;

m Evaluation Results (excerpt):
The users perceived the tool as more than easy to use;

The users positively perceived the overall usefulness of the tool
for the collaborative modeling of documents and processes.

m Lessons Learned:

Wikis can be a powerful way to lower the entrance barrier for
inexperienced users to modeling tools and sharing of knowledge;

Collaboration happens and is helpful;

Need to guide domain experts by providing schemata of
representations; e.g., what characterizes a document? 16
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m What you have seen...
A reference architecture for conceptual modeling wikis;

MoKi: a wiki-based conceptual modeling tool fully implementing the
reference architecture;

An excerpt of some of the real-world usages of MoKi;

Positive end-user evaluation results.

m ... and what we are working on:
Extraction of relations and DL axioms from a text corpus;
Handling of multilingual ontologies (w. Organic.Lingua EU project);

Dynamic generation of the forms to be used by Domain Experts;

Handling of namespaces / modular ontologies;
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Thank You! Questions?

Marco Rospocher
http://dkm.fbk.eu/rospocher

rospocher@fbk.eu

M K g MoKi
u ' http://moki.fbk.eu

the Modelling WiKi --- moki-info@fbk.eu




