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CoLLABORATIVE KNOWLEDGE ENGINEERING

an engineering discipline that involves integrating knowledge into
computer systems in order to solve complex problems normally
requiring a high level of human expertise [47]
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CoLLABORATIVE KNOWLEDGE ENGINEERING

a joint involvement of participants in the project for a common
purpose, although it may result from different motivations
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CoLLABORATIVE KNOWLEDGE ENGINEERING
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WHY DOES IT MATTER?

PARADIGM SHIFT
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Past Present
Design KE expert with domain expert | KE expert paired with domain
access expert(s)
Population | KE expert learns domain KE and domain experts deter-
mine the vocabulary
Evolution KE expert heavily involved KE expert involved in customiz-
ing tools that domain experts
use
Tool Users | Trained in Computer Science Trained in Domain Sciences
Ap%lézz;;wn Well understood group Diverse and evolving group
Reuse Well thought out Expect the unexpected

(adapted from [99])
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WHY DOES IT MATTER?

MANY USE casgs: CATALOGUS PROFESSORUM LipsiENSIs

Professor catalog of the University of Leipzig | catalogus professorum Lipsiensis

Home Epochs » 1918-1932 and 1533:1545

Facuttias > Faculty of Arte I, Univareity of Leioaia - FacuRy of Philological-testarical Oivigion (1920-1651)

Epochs ata: Resource | ROF | POF | Printer-friendly

Faculties Prof. Dr. phil. Schiicking Levin Ludwig
Professors of 5
the day Lafe

b. 5/29/1878 in Burgstainfurt

i d. 12/10/1964 in Farchant
PHD: 117124931

entire

directory Currienhum vitae ‘Seurcs: Privats ssllsesien
Study

_Fulltet seuch | = 1897-1801 Study: modern languages and art history in Freiburg, Géttingen, Berlin and Munich
Qualification

Background

Information in = 1904 Habilitation for English Language and Literature at the University of Gattingen

Engh Title of work: broad set of shortcut in Beowulf.

Abbreviations = 1904 Promotion to Dr. phil. in English Philology at the University of Gittingen

Literature

Title of work: English Material Relations of the Italian comedy to Lilly.
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WHY DOES IT MATTER?
ManNY UsE cases: WIKIPEDIA
Talk Gontributions Greate account Log in
Main Page Talk Read View source View history Q

WIKIPEDIA

The Free Encyclopedia

Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store

Interaction
Help
AboutWikipedia
Communi portal
Recentchanges
Contact page

Tools
Whatlinks herz
Related changes
Upload file
Special pages
Permanentlink
Page information
Wikidata tem

Welcome to Wikipedia,

the free encyclopedia that anyane can edit
5,132,278 articles in English

From today's featured article

The Runaway Scrape was the
1836 escape of Texas residents
from the encroaching Mexican

Army of Operations under the
command of Antonio Lopez de
Santa Anna during the Texas
Revolution. Civilian evacuations
began on the Gulf Coast in January after the vanguard of the Mexican army
crossed the Rio Grande to quell the insurrection of American colonists and
Tejanos (Mexicans bom in Texas). Weeks later, news of the Battle of the
Alamo and the Goliad massacre created a state of panic. Sam Houston was
the Texas commander-in-chief of raw recruits who had littie or na combat
experience. Flesing civiians moved in tandem with Houston's troops for
protection, as he sought a safe training camp for his soldiers. The pursuing
WMexican army had orders to execute all rebel combatants, and it cut a swath

f Aactritinn infte caarch far tham Aflar 2 mara Hhraa waale frainina naar

Replicas ofthe "Twin Sisters”, cannons used in
the Battle of San Jacinto

o Arts « History o Socisty
« Biography o Mathematics  » Technology
« Geography « Science « All portals
In the news

« American singer and songwriter Prince
is found dead at the age of 57

« Atleast 64 peaple are killed and more
than 340 others injured in an attack in
Kabul, Afghanistan

« Ethiopians Lemi Bernanu Hayle and
Atsede Baysa (pictured) win the men's

Atsede Baysa
and women's Boston Marathon, respectively.

+ Amagnitude 7.8 earthquake hits Ecuador, kiling at
Ieast 480 people and injuring more than 4,000 others

 Two earthquakes kil at least 40 people and injure mare
than 3,000 others across Iyushu, Japan

Ongoing events
Recent deaths: Chyna - Victoria Wood - Estelle Balet - Bill
Gray
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WHY DOES IT MATTER?

MANY USE cAsgs: WIKIPEDIA

» People want to collaborate!

» There is a need for tools that work — wiki!
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WHY DOES IT MATTER?

MANY USE cAsgs: WIKIPEDIA

» People want to collaborate!

» There is a need for tools that work — wiki!

But wiki is not good enough.
Knowledge engineering methods can improve it!
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RDF

Alice

Leonardo Da Vinci

is interested in

@ The Mona Lisa
%
<
)
Person 14 July 1990

La Joconde a Washington

11/73




INTRODUCTION

CKE Process MerHODS AND TooLs EvALUATION SUMMARY
000000000 e000000 00000000 000000000000 0000000 000
[e]e] 000000000
0000000000

Alice
httpi//example.orgfalicetime

Leonardo Da Vinci

hitp://dbpedia.org/resourcel
Leonardo_da_Vinci

“Mona Lisa”

The Mona Lisa
http://www wikidata.org/entity/Q12418

3
&5
&
La Joconde a Washington
Bu/item/: FA
Person "1990-07-04"**xsd:date
foaf:Person

BE18938F4117025F17ABBB13C5FIAA4DE1D
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SPARQL

foaf:topic_interest

The Mona Lisa
http://www wikidata.org/entity/Q12418
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SemanTIC WIKIS

Wiki + Semantic Web (RDF/SPARQL) = Semantic Wiki

» 2004: first semantic wiki (Platypus)
» 2005-2006: “semantic wiki explosion”

» 2017: Semantic MediaWiki, KnowWE, OntoWiki, Loki
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Lok1

DokuWiki + Prolog = Loki

EvALUATION
0000000

rules + Inference

semantics

explicit |

% XTT
i
:-" rules
5%
s
b ‘ PIWiki Prolog Engine
DokuWiki + plugins SWI
Prolog
‘ PHP stack | ['““' ] [""’199'
files files
Apache Web Server ‘ Unix Filesystem ‘
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Lok1

DokuWiki + Prolog = Loki

DokuWiki Modules

wikitext XHTML
plwiki
render

PIWiki
Modules

v
Prolog PIWIki engine
clauses SWI Prolog
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Wiki

Title: The Call of Cthulhu
Author h_p lovecraft
Publisher: iap

Date: 2009

Language: english
Genre: harrar
Pages: 52

Keywords: evenings
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Wiki + annotations
Title: The Call of Cthulhu *Title**: [[title:=The Call of Cthulhul]

Author h_p lovecraft
Publisher: iap

Date: 2009
Language: english
Genre: harrar
Pages: 52

Keywords: evenings

16/73




INTRODUCTION CKE Process MEeTHODS AND TooLs EvALUATION SUMMARY
0000000000000 e00 00000000 000000000000 0000000 000
[e]e] 000000000

0000000000

Wiki + annotations = machine transformations
Title: The Call of Cthulhu

Author h_p lovecraft

Publisher: iap **Date**: [[date:=2009]]

*tlanguage**: [[language:-gnglish]]

Date: 2009

Language: english

Recommendation:

Books by this author:

Genre; horrar

Pages: 52

at_the_mountains_of_madness

. the_call_of_cthulhu
Keywords: evenings
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v

mature agile methodology and knowledge maintenance cycle Process

shared repository that supports range of expertise levels
compatibility with existing mainstream system

easily accessible current KB status

vvyyvyy

adapted to specific project needs

v

domain knowledge owned by domain users, not a third party

proper representation: easy and powerful

review process
automatic knowledge checking mechanisms

knowledge consistency and credibility

vvyyvyy

handling of users’ conflicts

robust versioning mechanism

v

support for users’ kinds and expectations

» usability consideration: experiments and surveys

v

taking care of compatbility with established practices

» incentives: gamification mechanisms?
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KNOWLEDGE ENGINEERING AND SOFTWARE ENGINEERING

Knowledge Engineering | Software Engineering
Quality of knowledge? | Quality of software?
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KNOWLEDGE ENGINEERING AND SOFTWARE ENGINEERING

Knowledge Engineering | Software Engineering

Quality of knowledge? | Quality of software?
Formal methods
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Knowledge Engineering | Software Engineering
Quality of knowledge? | Quality of software?
Formal-metheds

Unit tests!
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KNOWLEDGE ENGINEERING AND SOFTWARE ENGINEERING

Knowledge Engineering Software Engineering

Quality of knowledge? Quality of software?
Formalmetheds Unit tests!

Methodology /Process? | Methodology /Process?
Waterfall or others?
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KNOWLEDGE ENGINEERING AND SOFTWARE ENGINEERING

Knowledge Engineering Software Engineering
Quality of knowledge? Quality of software?
Formalmetheds Unit tests!
Methodology /Process? | Methodology /Process?
Waterfall-or-others?
Agile!
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OBJECTIVES

The main goals were to describe a Collaborative Knowledge
Engineering process that provides a general framework for defining
roles which should be identified in a group and steps that should be
taken in this process, as well as to propose methods and tools that
support the defined CKE process, leading to the creation of good
quality KB in reasonable time, through the means that will be
convenient for target users.
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Scopre

» participants are generally motivated to work,
» development is done in an agile and decentralized way,

» group is working voluntarily (material and formal
incentives are not considered),

» CKE process is understood as a creation of KB structured
using the ontology-like knowledge representation
grounded in RDF abstract syntax
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CKE AGILE PROCESS

System Metaphor

1. Motivating Scenarios
2. Competency Questions

Integration

Planning Game
7. Evaluation

8. Documentation Iteration Planning

Implementation
3. Knowledge Acquisition
4. Conceptualisation
5. Integration
6. Implementation
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CKE AGILE PROCESS

(GOOD PRACTICES

v

Frist iteration: basic vocabulary as a reference point

v

Subsequent iterations: from less to more formal

» Group:
» the product owner, who has the whole system vision
» the CKE process master, who oversees the project course
» the team of 3-9 people: domain experts and 1-2 knowledge
engineers

Roles in the team:
» the adders, who create a lot of material
» the synthesizers, who take care about semantics and
concepts interrelations
» “the cops”, who are responsible for imposing standards

v

23/73
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EuroreaN Wik1

System Metaphor

> 1. Motivating Scenarios
2. Competency Questions

Paris Editthis page ./~ I

[ Planning Game

city:paris

Paris is the capital and most populous city of France, with an administra‘ RlEEEs e Fape
area of 105 square kilometres (41 square miles) and a 2015 population ¢ Old revisions Iteration Planning
2,229,621. The city is a commune and department, and the capital-hear{
12,012-square-kilometre (4,638-square-mile) lle-de-France region (collot Backlinks oy ::
known as the 'Paris Region'), whose 12,142,802 2016 population repres(

roughly 18 percent of the population of France. By the 17th century, Pari Fold/unfoldall v Implementation .
become one of Europe's major centres of finance, commerce, fashion, s Back to top % 3. Eng:;izifu/;ﬁg;;lgon
the arts, a position that it retains still today. 5. Integration

6. Implementation

N T

Export to RDF Integration

7. Evaluation
8. Documentation
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EuroreaN Wik1

v

Group of seven colleagues

— 1. Motivating Scenarios

Description of all European countries 2 Competency Questons
— support during travels

v

» There is no “client” — one person Heration Planning
selected as a product owner I E—
» One selected as a CKE process master 3 Knowedge Acquistion
5. Integration
» Basic knowledge of the KE — no 6. Implementation

P— —

Integration

knowledge engineer is needed

7. Evaluation

Here: the first iteration, three wiki pages, 8. Documentation
two users (kkutt and yoda)
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EuroreaN WIKI: STEP BY STEP

System Metaphor
— 1. Motivating Scenarios

» Three use cases were pI'OpOSEdZ 24Compstencyuestions

» [ want to see cities: A, Band C. In
what order do I have to visit them to

Planning Game
Iteration Planning
be able to use direct flights?
» [ want to see all European capitals. :’:
1 3. Knowledge Acquisiti
List all of them. & Concepuansaton "
» I am in city A. What is interesting e

6. Implementation
here? — 7

Integration

» Reasoning unit tests were specified — 7. Evaluation

8. Documentation
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EuroreaN WIKI: STEP BY STEP

In the first iteration three tasks were

defined:
» Describe London
» Describe Paris

» Describe Cracow

System Metaphor

1. Motivating Scenarios
2. Competency Questions

Implementation

3. Knowledge Acquisition
4. Conceptualisation
5. Integration
6. Implementation

Integration

7. Evaluation
8. Documentation

27/73
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EuroreaN WIKI: STEP BY STEP

Sy ohor

— 1. Motivating Scenarios
2. Competency Questions

P —

Two users, six changes ranning Game

v

Iteration Planning

v

Discussion of the diffcult points
The semantic changelog created ( )

Implementation

p3. Knowledge Ac_:qui_sition
Gamification-based incentives for users T
6. Implementation

vy

v

Task management on an iteration board

Integration

7. Evaluation
8. Documentation
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EuroreaN WIKI: STEP BY STEP

— 1. Motivating Scenarios
2. Competency Questions

P —

Planning Game

» Reasoning unit tests: knowledge quality
and the level of requirements

Iteration Planning

fulfillment ptemertaon
. . L. 3. Knowledge Aqqui_silion
» Comments with design decision made e arion

6. Implementation

(city category)

Integration

h— 7. Evaluation
8. Documentation
—_—
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QUALITY MANAGEMENT

Methods and Tools
Quality Management
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REASONING UNIT TESTS
IDEA ADOPTED FROM SOFTWARE ENGINEERING
INTEGRATION sl
TESTS
TESTS
- UNIT
TESTS
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REASONING UNIT TESTS

IDEA ADOPTED FROM SOFTWARE ENGINEERING

INTEGRATION
Ul
TESTS —~ 1EsTs

T'.E"s‘!r].s » Adopted by [164]

» Verify knowledge

» Define expectations

Reasoning unit tests:

ILLUSTRATED BY SEGUE TECHNOLOGIES
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ReasoNiNG UnNit TEsTS

TESTS HIERARCHY

unittest:

S~

eu:

names:

\

capitals:

/

others:

asktest

selectedcapitalstest

\

detailed:
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ReasoNING UNiT TESTS

Loxkr: 1. Speciry THE SPARQL-COMPATIBLE QUERY

1| <pl format="sparql">

2| PREFIX wiki: <>

3| SELECT 7?page ?name

4| WHERE {

5 ’page a "city"

6 ?page wiki: name Z?name

7 ?page wiki: largestSettlement0f wiki: organisation:eu
8|}

9| </pl>
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ReasoNING UNiT TESTS

Loxkr: 2. SPECIFY THE EXPECTED QUERY RESULT

1| <pl format="sparql">

2| PREFIX wiki: <>

3| SELECT ?page ?name

4| WHERE {

5 ’page a "city"

6 ’page wiki: name ?name

7 ?page wiki: largestSettlementOf wiki: organisation:eu
8|}

9| </pl>

1| [[unittest_assert_anyequal: ?name:Paris|Is Paris ome of the
largests?]]

2| [[unittest_assert_noneequal: ?name:Cracow|Cracow is not one
of the largests!]]

SUMMARY
000
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ReasoNiNG UnNit TEsTS

Loxr: 3. CHECK THE RESULTS

Test results
Query result

page name
london  Londinium
london  London

paris  Paris

Test: anyequal; Field name; Value: Paris Result: PASSED
Test: noneequal; Field name; Value: Cracow Result: PASSED

36/73
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ReasoNiNG UnNit TEsTS

Loxr: 3. CHECK THE RESULTS

Test results
Query result

page name
london  Londinium
london ' London

paris  Paris

Test: anyequal; Field name; Value: Paris Result: PASSED
Test: noneequal; Field name; Value: Cracow Result: PASSED

Reasening unit tests results:

Test

citiestest

eu:capitals:others:: t

eu:contradictionstest

eu:largesttest

names:detailed:manynamestest

names:emptytest

Status

PASSED

NOT EXECUTED
NOT EXECUTED
FAILED

PASSED

FAILED
PASSED

36/73
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Lokt 3. CHECK THE RESULTS
Reasening unit tests results:
unittest:
\ Test Status
citiestest PASSED
eu: names:
L NOT EXECUTED
eu:capitals:others:: il [ NOT EXECUTED
capitals: detailed: eu:contradictionstest FAILED
eu; PASSED
names:detailed:manynamestest FAILED
names:emptytest PASSED
36/73
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METRICS OF CHANGES
EXISTING ONTOLOGY METRICS
» Attribute Richness: an average number of attributes att per class C:
|att|
AR = @
€l
> Average Population: the ratio of instances I to classes C:
1]
AP = @)
€l
» Size Of Vocabulary: counts the vocabulary used in the ontology
(instances I and attributes atf):
SOV = [I| + |att| (©)]

» Edge Node Ratio: a ratio of all edges E (the number of all triples) to all
nodes N (subjects and objects, both named and literals):

1EL

ENR = N @)
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METRICS OF CHANGES
CHANGE AND NORMALIZATION
Metric 1 2 3 4 5
AR | (—o0; 04) | [04; 01

[0.1;0.1] | (0.1;0.4] | (04;00)
AP (—o0;—0.4) | [-0.4;-0.1) | [-0.1;0.1] | (0.1;0.4] | (0.4;00)
SOV | (cood) | L&D | L1 | (64 | &)

ENR | (—oc; —04) | [-04; —0.1) | [-0.1;0.1] | (0.1;0.4] | (0-4;00)
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METRICS OF CHANGES

WEIGHTED AVERAGE

1. To promote fast KB expansion: based on Size of Vocabulary,
which directly measures the database growth.

AR+ AP +5-S0OV + ENR

WA = 5 ®)

2. To put emphasis on KB coherence: combine the values of
Attribute Richness, Average Population and Edge Node Ratio.
In this case classes with more attributes and instances are
promoted, as they are indicators of richer KB.
5-AR+5-AP + SOV +3-ENR

— 6
WA, 14 (6)
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METRICS OF CHANGES

THE 1% cHANGE IN THE EUROPEAN WIKI

o

3| [[name :=London]] is the capital and most populous [[category:citylcityl]l of [L[

5| Standing on the River Thames in the south east of the island of Great Britain,

7| London has a diverse range of people and cultures, and more than 300 languages

London

capitalOf::country:england|England]] and the [[capitalOf::country:uk|United
Kingdom]] .

London has been a major settlement for two millennia. It was founded by the
Romans, who named it [[name:=Londinium]].

are spoken in the region. Its estimated mid-2016 municipal population (
corresponding to Greater London) was [[population:=8787892(8,787,892]1]1, the
largest of any city in the [[largestSettlement0f::organisation:eu|European
Unionl]], and accounting for 13.4% of the UK population. London’s urban
area is the second most populous in the EU, after Paris, with 9,787,426
inhabitants at the 2011 census. The city’s metropolitan area is the most
populous in the EU with 13,879,757 inhabitants, while the Greater London
Authority states the population of the city-region (covering a large part
of the south east) as 22.7 million. London was the world’s most populous
city from around 1831 to 1925.
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METRICS OF CHANGES

THE 1% cHANGE IN THE EUROPEAN WIKI

London

3| [[name :=London]] is the capital and most populous [[category:citylcityl]l of [L[
capitalOf::country:england|England]] and the [[capitalOf::country:uk|United
Kingdom]].

5| Standing on the River Thames in the south east of the island of Great Britain,
London has been a major settlement for two millennia. It was founded by the
Romans, who named it [[name:=Londinium]].

o

7| London has a diverse range of people and cultures, and more than 300 languages
are spoken in the region. Its estimated mid-2016 municipal population (
corresponding to Greater London) was [[population:=8787892(8,787,892]1]1, the
largest of any city in the [[largestSettlement0f::organisation:eu|European
Unionl]], and accounting for 13.4% of the UK population. London’s urban
area is the second most populous in the EU, after Paris, with 9,787,426
inhabitants at the 2011 census. The city’s metropolitan area is the most
populous in the EU with 13,879,757 inhabitants, while the Greater London
Authority states the population of the city-region (covering a large part
of the south east) as 22.7 million. London was the world’s most populous
city from around 1831 to 1925.

> AR =4l =4 =400 > f?FVlleICIZIIIJrIattI:

> AP =g =1=100 > ENR=[E =7 =038
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METRICS OF CHANGES
THE 1% cHANGE IN THE EUROPEAN WIKI
Metric 1 2 3 4 5

AR | (—o0;—04) | [-04;-0.1) | [<0.1;0.1] | (0.1;0.4] | (0.4;00)

AP (—o0;—0.4) | [-0.4;-0.1) | [-0.1;0.1] | (0.1;0.4] | (0.4;00)

SOV (—o0; —4) [—4;-1) -1;1] (1;4] (4;00)

ENR | (—oo;—04) | [=0.4;—0.1) | [-0.1;0.1] | (0.1;0.4] | (0.4;00)

» AR =1 :é:4.00(5) > SOV = |C| + |I| + |att| =
1+14+4=6(5)

> ENR—W:§=0.88(5)

SUMMARY
000
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OPINIONS AND DISCUSSION

No possibility to
automatically check all
quality aspects — user
evaluation is needed:

» Subjective
assessment of
changes (1-5 stars)

» A place for
discussion and
comments
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OPINIONS AND DISCUSSION

No possibility to
automatically check all
quality aspects — user
evaluation is needed:

» Subjective
assessment of
changes (1-5 stars)

» A place for
discussion and
comments

= city:paris_1508153067 created — yoda (Master Yoda) 2017/10/16 13:24

from 1 votes
Rate

Export to RDF
Discussion

2 Krzysztof Kutt, 201710116 17:41
You have created a good page about Paris, but | do not understand why you assigned It to three categories
city, City and town?

Export to RDF

L vaster Yoda, D201710016.17:43
1did not know what category we would ultimately choose, so | decided to write a few that are potential
options...

fuply | EXpOTtto ROF
L Kizysztof Kut, 201740016 1745
OK, | understand. Let's use the category city — It seems to be the most logical, because we already
put the pages in a city namespace @

Export to RDF

A aster Yoda, ©2017/10/16.18.01

Sure. | wil fix t

1 will also add some annotations to your London page, because | have some ideas how to do this.
fly | EXpotto RDF

Enter your comment. Wiki syntax s allowed:
B[ z]U || | [E]u%] @E=

Save [ Subscribe to comments  Preview
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CHANGE MANAGEMENT

Methods and Tools

Change Management
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CHANGE ONTOLOGIES

» Cover two aspects of change:

» the factual change (What was done? e.g. Typos or other
small bugs fixed, New content added)

» the goal (Why it was done? e.g. Errors fixing, Knowledge
database expansion)

» Created for specific purposes, e.g. for preparing
conference papers
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CHANGE ONTOLOGIES

TyposOrOtherSmallBugsFixed

‘AddiionChange

Refactorng s ubClassOf
dhtype
SynthesisChange rfsisubClassOf Change
ditype
“ContentConnectedWithOtherConcepts
Ydﬂype rdfs subClassOf
“ContentDeeted OtnerChange

rdfs:domain

‘changeDescription
rdfs:range-
rdfs:range’
goalDescription

xsd:string

Tdfs:domain,
‘KnowledgeCoherencelmprovement
OtherGoal

rdttype,

!

KnowledgeBaseExpansion

s subClassOf
dtype

KnowledgeGoal rdfs subClassOf
rditype
ErrorsFixing
dfs subClassOf

VisualGoal
UsageQualtyimprovement dftype
Apperancelmprovement

|
‘
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CHANGE ONTOLOGIES

EXTENDED WIKI EDITION FORM

" H90>000000 =

B|7|U m|s||if|[ih||f = @

= Harrison Ford =

Bio =====

I1linois, to Dorothy (Nidelman), a radio actress, and

Harrison Ford was born on July 13, 1942 in Chicago,
turned advertising executive. His father was of Irish and A

Christopher Ford (born John William Ford), an actor

(1) What have you done? Existing content expanded M
(2) Why have you done this? Other... ¥ Test for documentation

ICh tesnnrces have yon need? (one DRI N one lne).  Doihie-rlick 10 SPIert Wik DAGe As A resoliree:
1_of_the_crystal_skull movies katyn

emmDDDDme movies:kingdom_of_the_crystal_skull
movies:last_crusade

movies:life_of_brian

movies:moon

< Filter: movies:

Save Preview Cancel Edit summari Harrison Ford biography updated Minor Changes
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SEMANTIC CHANGELOG

» Graph-based changelog (RDF grounded)

» Describes the relations between Agents (users), Activities
(created, edit, delete) and Entities (wiki pages, revisions of
pages)

» Collects all available information: metadata, tests results,
metrics, opinions, change ontologies, ...

wasDerivedFrom

wasAttributedTo

wasGeneratedBy

wasAssociatedWith
Activity
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SEMANTIC CHANGELOG

metadata

metrics_diff

tests_diff

statlsncs opinions \.
metrics:

metadata
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SEMANTIC CHANGELOG

prov:wasAssociated Wit rdfitype prov:Agent
prov:used, rdfitype.

proviendedAtTime

de:description

foaf:name foaf:Person
‘Internal_resource
prov:used

"Some comment"*xsd:string

Krzysztof Kutt"xs

‘External_resource

EY

]
H
B
3
N
&
S

‘evaluatedBy ‘evaluator

®7:nm
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SEMANTIC CHANGELOG

IDENTIFICATION OF USERS ASSOCIATED WITH LOW QUALITY CHANGES

1| SELECT ?user (COUNT(?user) as ?maliciousChanges)

2| WHERE {

3 ?change a prov:Activity ;

4 loki:testsPassed [ loki:valueBefore ?testsBefore
5 loki:valueAfter 2?testsdfter ]
6 loki:weightedAverage ?Zmetric ;

7 prov:wasAssociatedWith ?user

8 FILTER (?testsBefore > 2?testsdfter)

9 FILTER (?metric < 3.0)

10 }

11| GROUP BY ?user

12| ORDER BY DESC(?maliciousChanges)

13| LIMIT &

>

>

SUMMARY
000
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SEMANTIC CHANGELOG

USERS’ TYPES IDENTIFICATION

EvALUATION
0000000

1| SELECT ?user ?type

2| WHERE {

3 {

4 SELECT ?user (COUNT(?user) AS Zadditions)

5 WHERE {

6 ?change rdf: type prov:Activity ;

7 loki:whatWasDone ?changelype ;

8 prov:wasAssociatedWith ?user .

9 ?changelype rdf: type change:AdditionChange
10 ¥

11 GROUP BY ?user

12 i

13 UNION

14 {

15 SELECT fuser (COUNT(?user) AS ?syntheses)

16 WHERE {

17 ?change rdf: type prov:Activity ;

18 loki:whatWasDone ?changelype ;

19 prov:wasAssociatedWith fuser

20 ?changelType rdf: type change:SynthesisChange
21 ¥

22 GROUP BY ‘?user

23 3}

24 BIND(if (( ?additions > ?syntheses ), "Adder", "Synthesizer") AS
25|}

?type)

SUMMARY
000
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USER INVOLVEMENT

Methods and Tools

User Involvement
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GAMIFICATION
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(GAMIFICATION

Adders vs. Synthesizers?
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The simple points (pts) system:
» Login to the system — 5 pts once a day,
» New concept added - 25 pts,
» Concept edition — 5 pts.

Points and badges as a result of achievements:
» For logging in for X days in a row:

X | Points Badge

1 10 Welcome to the Y

2 15 Y is Fun

3 15 Y is Really Fun

7 25 Y for a Whole Week
14 40 Two Weeks in a Row?
30 40 You Have to be Addicted

» For creating X new concepts ...
» For X editions ...

Levels calculated according to the equation (value is rounded to the tens):

Pyi1 = 40L3 +10

SUMMARY
000

@)
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Adders vs. Synthesizers?
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» Bounty system — challenges (“parse the source Y into the
KB”) and rewards

» Natural tests mechanism — random changes and concepts:
mark them as good or bad
» User’s credibility — average of:
» ratio of reasoning unit tests passed to all tests
weighted Average metric
» mean value of votes given
» ratio of positive natural tests values to all ratings given

Threshold of 70% — the “Trusted user” badge

v
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EuroreaN Wik

Change | User | Achievements

Chy kkutt | Login to a system: 5 pts; New concept added: 25 pts; Logging
in for 1 day: 10 pts + Badge “Welcome to the European Wiki”;
Creation of 1 concept: 10 pts + Badge “My First Concept”
Chy yoda | Login to a system: 5 pts; New concept added: 25 pts; Logging
in for 1 day: 10 pts + Badge “Welcome to the European Wiki”;
Creation of 1 concept: 10 pts + Badge “My First Concept”
Chz kkutt | New concept added: 25 pts

Chy yoda | Concept edition: 5 pts; Edition of 1 concept: 10 pts + Badge “Go-
ing Down in History”
Chs yoda | Concept edition: 5 pts

Chg kkutt | Concept edition: 5 pts; Edition of 1 concept: 10 pts + Badge “Go-
ing Down in History”
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EuroreaN Wik

User Ratio of unit | Weighted aver- | Votes Final Credibil-
tests passed age metric ity
kkutt | =0 (44%) 3.71 (74%) N/A 59%
yoda | 3 (50%) 3.91 (78%) 4 (80%) 70%
TOP 10
1. Kkkutf(2)  90pts Paris

2. yoda(2) @ T70pts

limits area of 105 square kilometres (41 square miles) and a 2015
population of 2,229,621. The city is a commune and department, and the
capital-heart of the 12,012-square-kilometre (4,638-square-mile) lle-de-
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BiFROST FRAMEWORK FOR SEMANTICAL TRACKING

BPwiki

" SBVRwiki

Rich Metadat:
foaf:name
foaf:mail

Unit Tests
________ - Passed: 23
Failed: 11

Changes [ 5] —
Ontologies;

concepts added: 12 | I . . 4
relations removed: 1
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ONTOLOGY STORAGE + CODE HINT AND COMPLETION

Ontology name: Multimedi ]

y uttimedia [[category:

Classes

D Name

item Multimedia ltem edit - delete

book Book edi : delete

movie Movie edit - delete aUlhor

human Human being edit - delete

actor Actor edit - delete book

author Author edit  delete

5 Name save human

Class relations item

Relation Subject ID Object ID

SubClassOf book item delete movie

subClassOf movie item delete.

subClassOf actor human delete ani | mal

subClassOf author human delete

Relation 'Subject ID Object ID Save

Object properties

Property ID Subject ID Object ID

hasAuthor book author delete

hasActor movie actor delete

IsAssociatedWith human item delete [[category:actor]]

Property ID Subject ID (Object 1D save [[category:actress]]

Data properties |

Property ID Domain Range

hasTitle item xsd:string delete

hasName human xsd:siring delete

Property ID [Domain Range

Property relations

Property ID. Subject ID Object ID “ V7

subPropertyof hasAuthor isAssociatedWith delete COpS are no longer

'subPropertyOf hasActor isAssociatedWith delete

Property ID [Subject ID (Object ID save needed!
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Module (plugin) / Feature Experiment
Ist | 2nd | 3rd | 4th | Final

Loki + + + + +
Reasoning unit tests (Loki) +
Metric of changes (prov) + +
Opinions and discussion (revi- +
sionsrater)

Change ontologies (prov) + + + +
Semantic changelog (prov) + + + +
Gamification (wikigame) +
Usability extensions (Loki) + +
CKE agile process + + + + +
Usability evaluation (SUMI) +
Comparison with SMW +

SUMMARY
000
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4 SUPPORTING EXPERIMENTS

1ST. POKEMONS, SIMPSONS, ET AL.

EvALUATION
0®00000

SUMMARY
000

Phase 1: Creation | Phase 2: Annotation | Phase 3: Evaluation
Team 1 Pokemons Simpsons Dragon Ball Z
Team 2 Drinks Dragon Ball Z Simpsons
Team 3 Simpsons Pokemons Drinks
Team 4 Dragon Ball Z Drinks Pokemons
> 6 weeks The most important conclusions:
> 8 students » experts and engineers must
> 3000 changes collaborate at every stage
> 1891 triples » need for more strictly controlled
conditions
> 345 wiki pages
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4 SUPPORTING EXPERIMENTS

2ND: CSP LiBRARY

The most important conclusions:

> simple iterative process: » important steps and roles in process
1. competency identified
questions > reasoning unit tests idea proposed

2. implementation

. Typos or other small bugs fix | 8as
3' eValuathn New content added 65
. . Existil tent ded || 12
» 5 iterations e e e"R:f:Z:g,;:g 5
Other |2
» 13 students :
0 900
» 1186 changes Error fixing 845
. Knowledge database expansion 73
> 821 trlples Knowledge coherence improving [] 16
. Other || 6
» 265 wiki pages ‘
0 900
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4 SUPPORTING EXPERIMENTS

3RD: Puss IN Cracow . .
The most important conclusions:

SUMMARY
000

» updated change ontology seems to be

good enough

» a need for task board identified

» new version of plugin forced users think

» updated iterative process
about change type and goal:
» 5 iterations
Typos or other small bugs fix | 265
» 15 students New content added | 286
Existing content expanded 80
> 665 Chal‘lges Refactoring 39
Content connected with other pages 32
» 1031 triples Content deleted | |22
1. 0 460
» 202 wiki pages
Knowledge database expansion 299
Error fixing [ 258
Knowledge coherence improving 116
Improve code readability | |21
Usage quality improvement | | 15
Appearance improvement | | 11
0 460
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4 SUPPORTING EXPERIMENTS

41H: ARTIFICIAL INTELLIGENCE CLASS

Changes | Wiki pages | Triples

Wiki A (Loki)

2417 177 1113

Wiki B (SMW)

2629 108 1422

The most important conclusions:

>
» Semantic >
MediaWiki vs
Loki >
> 56 (A) + 49 (B)
students

1 hour introductory training is not enough?

group of 50 people is too big for
self-management

a strong leader or subgroup who would make
any decision had not emerged

» motivation: focused on educational process itself

» no significant differences between reported

difficulty for SMW and Loki
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FINAL EXPERIMENT

CookBook AND Movies KB

» 16 students (Cookbook),
5 iterations

» 5 knowledge engineers
(online call, Movies KB)

MEeTHODS AND TooLs EvALUATION SUMMARY
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The most important
conclusions:

» even simple iteration board
is a great idea

» there were no “cops”
(thanks to the hint and
completion mechanism)

» conflicts still appeared
(Ilegg// VS Ileggsll?) _

resolved via discussion

68/73



INTRODUCTION CKE Process MEeTHODS AND TooLs EvALUATION SUMMARY

0000000000000 000 00000000 000000000000 000000 [e]e]e}
(e} 000000000
0000000000

FINAL EVALUATION

» Observation and user questionnaires: process was clear
and robust

» Each module works good enough

» All modules of BiFroST framework smoothly interact with
each other

» Users generally felt satisfied (SUMI inventory)

SUMI Scale Profiles: Means with Standard Deviations

8or
i 7oF .
é ol Semantic Wiki Rezz;r;rgg;its
| % %% % SMW 17
& T KnowWE 17
§ T OntoWiki 14
| or Loki (before PhD) 14
T Loki (with BiFr6ST) 23

o Efficiency ~ Affect Helpfulness Control Learnability ~Global

Usability
o SUMI Scales ------------
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OBJECTIVES

The main goals were to describe a Collaborative Knowledge
Engineering process that provides a general framework for defining
roles which should be identified in a group and steps that should be
taken in this process, as well as to propose methods and tools that
support the defined CKE process, leading to the creation of good
quality KB in reasonable time, through the means that will be
convenient for target users.
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The most important results:

> Analysis of issues and
challenges for CKE

Definition of CKE agile process

Conceptualization of change
ontology

» Proposal of graph-based
semantic changelog

» Formulation of involvement
metrics

» Implementation of prototypical
toolkit (BiFroST)
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The most important results:

> Analysis of issues and Future works:

challenges for CKE > (semi-)automation: machine
learning model that supports
selection of change ontology
concepts

» Definition of CKE agile process

» Conceptualization of change

ontology
» sources credibility and other

> Proposal of graph-based usage scenarios for semantic
semantic changelog changelog

» Formulation of involvement >

application of presented CKE
metrics

process in digital humanities
» Implementation of prototypical and software engineering
toolkit (BiFroST)
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