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Research Context

Networked information systems are socio-technical systems
that integrate distributed information resources ¢
based on usable user and programming interfaces ©
to enable human-machine collaborations.
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Research Areas

We focus on designing networked information systems for both, human and
algorithmic agents in the following three areas:

(1) Designing efficient, effective and easy-to-use interfaces.
(2) Enabling a seamless coordination between knowledge processes.

(3) Expanding collaboration into the physical world.

Prof. Dr. Claudia Muller-Birn | Human-Machine Collaboration | March 2017 4



Work Location 1

Freie Universitat (.S - Berlin

i~
The "almost" complete HCC:.Team (Summer 2016)
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Work Location 2

Ein Interdisziplindres Labor
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Working Process
Review and Analysis

|mp[ementing Ideas and Concept

Testing User Scenario

Prototyping Design
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Designing networked information systems

An(]lUSing relationships between humans and machines in networked
information systems

Developing coupled relationships between humans and machines in
networked information systems

Extending networked information systems
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Designing networked information systems
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Challenges in online communities

Each individual is even better off
if she does not contribute
while the others do

Everyone is better off
If everyone contributes
than it no one does

Critical mass

Social loafing
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Ling, Kimberly, et al. "Using social psychology to motivate contributions to online communities." Journal of Computer—Mediated Communication 10.4 (2005).

Feedback: Goal setting

Context: Movielens is a movie recommendation site 25
(http://www.movielens.org) 20
2 15 /_:\ o— Group
Hypothesis: In an online community, specific, numeric i%:) o . “a | e nddusl
goals will motivate greater contributions than E%’ _
non-specific goals >
0 1 [ ] |

Approach: Members were recruited by sending them an

email message which contained an invitation to participate
In a movie rating campaign

Result: Providing community members with specific goals increases their contributions.
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http://www.movielens.org

Wikimedia, 2012. http://en.wikipedia.org/wiki/Wikipedia:Teahouse

Sociality: Social contact
Context: Wikipedia

Hypothesis: Social contact improves the
retention rate of new editors

Approach: Create a online teahouse for
meeting new editors

Result: Social contact with other similar
contributors causes members to stay and to
contribute more.
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Wikipedia:Teahouse -

From Wikipedia, the free encyclopeda

o

N2

teahouse ™

welcome

Welcome to the Teahouse! We are here 1o help new editors become accustomead 1o community culture, ask

Questions? Visit the Q&A forum »

Syed S Haider

"Share to expand or be a foll”

3 ey f 3 "As Thomas Jefferson (probably) said, "Whenever you do a thing, act as if all the
2 " world were watching.” This quote is extremly apt for Wikipadia, where the work you
‘ put in may be seen by far more people then you would think possible.”

Nolelover

12


http://en.wikipedia.org/wiki/Wikipedia:Teahouse

Lehmann, J.; Miller-Birn, C.; Laniado, D.; Lalmas, M.; Kaltenbrunner, A. (2014): Readers Preference and Behavior on Wikipedia. In Proceedings of the 25th ACM Conference on Hypertext and
Hypermedia, Santiago (Chile).

Feedback: Make readers’ interests visible

Albert Einstein
Proportion of users

Constant interest

60,000 Regularly accessed articles, sometimes only for fact

finding, e.qg. Albert Einstein, Facebook, IMDB

I I I

201100 201112 2012-03 2012-06 2012-09

Valentine's day

Proportion of users Pea k intereSt

—

Death of people, game and movie releases, e.g. Whitney
Houston, The Hunger Games, 2012 Phenomeno

0.003

1 1 1 |

2011-09 201112 2012-03 201206 2012-09

One direction - - -
Increasing/decreasing interest

Proportion of users

ltems that became popular/loose popularity during our
observation period, e.g. One direction, Instagram

0.0020

[ I I I

201109 201112 2012-03 2012-06 2012-08
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An(]lUSing relationships between humans and machines in networked
information systems
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Analysis of Contribution Patterns ‘VIV.IK.‘!A!A

Research Goal »ldentifying participation patterns for collaborative ontology development

Funding » DFG-funded research project in collaboration with GESIS - Leibniz-Institute for
Social Science

Data Collection » JSON and XML-based data dump (10/2012 to 10/2014)

B Google+

Wikidatameter by Lukas Benedix (2013) ms
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Prof. Dr.

“What is the population of Berlin?”

4 ‘ -
{/ o [} 9.'\

Asturianu
Avafie'é
Aymar aru
Azerbaycanca
Y=
Bamanankan
=
Ban-ldm-gd
Bawxoprca
Benapyckan

Benapyckan
(Tapawkesiua)

Bikol Central
Bislama
Buvnrapcku
Boarisch
A5 Gy
Bosanski
Brezhoneg
Bypran
Catala
Yaeawna
Cebuano
Cestina

Chavacano de
Zamboanga

ChiTumbuka
Corsu
Cymraeg
Dansk
Deitsch

Deutsch
Dolnoserbski
Eesti
EANVIKA
3p3aAHb
Espariol
Esperanto

1.3 1/1N 10 191N Cenwres
1.4 20th to 21st centuries
2 Geography
2.1 Topography
2.2 Climate
2.3 Cityscape
2.4 Architecture
3 Demographics
3.1 International communities
3.2 Religion
4 Government
4.1 City state
4.2 Boroughs
4.3 Sister cities
4.4 Capital city
5 Economy
5.1 Companies
5.2 Tourism and conventions
5.3 Creative industries
5.4 Media
6 Infrastructure
6.1 Transport
6.2 Energy
6.3 Health
7 Education
7.1 Higher education
7.2 Research
8 Culture
8.1 Galleries and museums
8.2 Nightlife and festivals
8.3 Performing arts
8.4 Cuisine
8.5 Recreation
8.6 Sports
9 See also

A AR
7 {ﬁ'zlj

C

QU

Create account Login

Location within European Union and Germany
Coordinates: (g 52°31°N 13°23'E

Country
Government

» Governing Mayor

Germany

Michael Mdller (SPD)

* Governing parties SPD/CDU

* Votes

in Bundesrat 4 (of 69)

Area
« City

Elevation

Demonym

Time zone
* Summer (DST)

Postal code(s)
Area code(s)
ISO 3166 code

Vehicle registration

GDP/ Nominal

NUTS Region
Website

891.85 km?2 (344.35 sqg mi)
34 m(112 ft

Population (December 2014)'"!
- City 3,562,166

Berliner

CET (UTC+1)
CEST (UTC+2)

10115-14199
030

DE-BE

Bl2]

€109.2 billion (2013) [3]

DE3
berlin.de &

Acéh
Anbirat3s
Anbirabas

Afrikaans
Akan
Alemannisch
ho9CE
Anglisc
Amclisa
|
Aragonés
LAl
Arpetan
Asturianu
Avafie'é
Aymar aru
Azerbaycanca
@S5
Bamanankan
qIear
Ban-lam-gu
Bawxoprca
Benapyckan

Benapyckan
(Tapalwkesiua)

Bikol Central
Bislama
Bunrapcku
Boarisch
LISl
Bosanski
Brezhoneg
Bypran
Catala
Yaeawna
Cebuano
Cestina
Chamoru

Chavacano de
Zamboanga

Chi-Chewa
ChiTumbuka
Corsu
Cymraeg
Dansk
Deitsch

Deutsch
Dolnoserbski
Eesti

Population 3 452 911 hab. (09/2014

Einwohner:

Biztanleria 3.479.740 bizt. (2011)

S®H S (31 December 2011)I[1]
- Total 3,501,872

HaceneHue (31 mapt 2011)L'
- 'pap 3.468.900 »uT.

Poblacion (2013)

e Total 3,421,829 hab.’

Abitanti 3 562 1661 (2014)

Xanblk caHbl 3 431 420 1] kewe

Population (December 2014)""
» City 3,562,166

A0 (2013#88317) !
¢ ,%\i-l- 3,401,]47 16

3.466.164 (30. November 2014)[4



WIKIDATA

project launch in 2012 [ over 460 million edits | 25 million items
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Muller-Birn, C., Karran, B., Lehmann, J. and Luczak-Rosch, M., 2015. Peer-production system or collaborative ontology engineering effort: What is Wikidata?. In Proceedings of the 11th
International Symposium on Open Collaboration (p. 20). ACM.

Human Contribution Patterns

Reference editor Item creator item editor item expert Property editor Property engineer
23
- - E Average
Q.
-2
Users  71.7% /14,480 20.88% / 4,219 21.1% / 5,410 16.1% / 3,264 5.8% /1,168 1.9% / 389
Frames  62.4% /55,395 1.9% /6,979 16.7% / 14,825 1.9% /7,104 3.9% / 3,428 1.2% /1,097
Total edit count  10.7% / 2,552K 3.1% / 733K 13.4% / 3,793K 21.2% / 6,497K 18.2% / 4,357K 21.4% / 6,534K
Mean edit count ~ 46[8;34] 105 [6;29] 215 [9;90] 915[13;162] 1,906 [52;848] 3,972 [157,2,422]

B Created items
ltem terms

ltem statements
Set sitelinks
Created properties
Property terms
Discussions
Protected pages
Reverts
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Muller-Birn, C., Dobusch, L. and Herbsleb, J.D., 2013, June. Work-to-rule: the emergence of algorithmic governance in Wikipedia. In Proceedings of the 6th
International Conference on Communities and Technologies (pp. 80-89). ACM.

Contributions on German Wikipedia

anonymous I 100% . 16
registered I
bots Il
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Muller-Birn, C., Karran, B., Lehnmann, J. and Luczak-Rosch, M., 2015. Peer-production system or collaborative ontology engineering effort: What is Wikidata?. In Proceedings of the 11th
International Symposium on Open Collaboration. ACM.

Human and Algorithmic Contribution Patterns

. Created items
D ltem terms
. ltem statements 23
. Set sitelinks g
B Created properties =
©

I Property terms E .2
. Discussions :g %
[} Protected pages (C

Q.
. Reverts

Users
Frames

Total edit count
Mean edit count

N
s

Algorithmic
Participation

21

Bots

Frames

Total edit count
Mean edit count

Reference editor

Item creator

TR

1.7% / 14,480 20.88% / 4,219
62.4% / 55,395 1.9% /6,979
10.7% / 2,552K 3.1% / 733K

46 (8;34] 105 [6;29]
24.2% / 38 17.2% / 27
18.3% / 182 6.8% / 68

0.6% / 8,66K 8.5% / 11,880K
5K [51;3K] 175K [158;102K]
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Item editor

271.1% / 5,410
16.7% / 14,825

13.4% / 3,793K
215 [9:90]

| .

38.2% / 60
21.8% / 272
29.7% / 41,310K
152K [2K;106K]

item expert

16.1% / 3,264
1.9% /7,104

21.2% / 6,497K
915(13;162]

-

68.8% / 108
45.6% / 454
58.3% / 81,206K
179K [952;95K]

WIKIDATA

Property editor Property engineer
-.IL /‘li Average
5.8% /1,168 1.9% / 389 "
3.9% / 3,428 1.2% /1,097 §
18.2% / 4,357K 27.4% / 6,534K
1,906 [52;848] 3,972 [157;2,422]

O Average
38% /6 )
1.8% /18 g
2.9% / 4,052K
225K [42K;359K]
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Miiller-Birn, C.; Dobusch, L.; Herbsleb, J.D. (2013): Work-to-rule: the emergence of algorithmic governance in Wikipedia. In Proceedings of the 6th
International Conference on Communities and Technologies (C&T "13). ACM, New York, NY, USA, 80-89.

~ Other

Portal
T focus expands further to

Cat .
Hiedary project spaces

~ Wikipedia
. User talk

about 45 % of all
edits are outside
of article
namespace

2,000,000 -

" User editing activities extends to
| Talk community space

1,000,000 -

bot edit count per year

editing activities includes
additional namespaces

| | | | | | | | | |
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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Muller-Birn, C.; Dobusch, L.; Herbsleb, J.D. (2013): Work-to-rule: the emergence of algorithmic governance in Wikipedia. In Proceedings of the 6th
International Conference on Communities and Technologies (C&T "13). ACM, New York, NY, USA, 80-89.

Changing task focus of a bot over time

Community 85

Task 340

Content 7,200

0

2009 2010 2011 2012 2013

Algorithmically translated rules are more scalable, but
they are less likely to handle exceptions.
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Halfaker, A., Geiger, R.S., Morgan, J.T. and Riedl, J., 2012. The rise and decline of an open collaboration system: How Wikipedia’s reaction to popularity is causing its decline. American Behavioral

Scientist, p.0002764212469365.

Algorithmic Governance - how bots influence user retention

1.0 +
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0.2 -

0.0
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Proportion of surviving newcomers
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Decreased retention
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Developing coupled relationships between humans and machines in
networked information systems
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Karam,N.;Miiller-Birn,C.,Gleisberg,M,;Fichtmiller,D.;Tolksdorf,R.Glintsch, A. (2016): A Terminology Service supporting semantic annotation, integration, discovery and analysis of
interdisciplinary research data. Datenbank-Spektrum. Zeitschrift fir Datenbanktechnologien und Information Retrieval, Vol. 16, No.3, 195-205.

Integrating Interdisciplinary Research Data

Research Context » Research Data in the area of biological research
Research Goal » Allow experts to discover research data beyond disciplinary
terminologies
Context » Research project with 20 partners; in close collaboration with Botanical

Garden and Botanical Museum (BGBM)

\
‘.’
ofbIG

FOR BIOLOGICAL DATA
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Karam,N.;Miller-Birn,C.,Gleisberg,M,;Fichtmiiller,D.;Tolksdorf,R.Glintsch, A. (2016): A Terminology Service supporting semantic annotation, integration, discovery and analysis of
interdisciplinary research data. Datenbank-Spektrum. Zeitschrift fir Datenbanktechnologien und Information Retrieval, Vol. 16, No.3, 195-205.

German Federation for Biological Data (GFBio)

PELLLLL .} ( .........................
\ 4 \ 4
GFBio GFBio GFBio
Terminology VAT System Data Portal
Service Visualizing Uploading Searching
Analyzing Annotating Indexing
Integration Layer
API
GFBio Repository Network K
(Environmental, Collection and Molecular Data) | }
NKJOSQENIG ml;[ISGEm éﬂr
%ﬁive EE’}:E:L: QQQQQQQ ‘ staatiche o DS“QZ Bgrﬁ; Hnee
Megx e s ENAL e
SENCKENBERG
sﬂva%ﬁ
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Authmann, C., Beilschmidt, C., Dronner, J., Mattig, M. and Seeger, B., 2015. VAT a system for visualizing, analyzing and transforming spatial data in science.
Datenbank-Spektrum, 15(3), pp.175-184.

Start Operators Project Debug

Add Data Reference Time
* €A "ot 5
€ ENVIRONMENTAL ¥ GFBIOBASKETS 1000 29 12

Layer
J. UNEAGE J RENAME

$ EXPORT T SYMBOLOGY &= ABCD ARCHIVES Q SP. DISTRIBUTION ., nnte  second

©) reEMOVE B CSV DATA/IMPORT

fronghesm®  Umed Pocces
A  Loxodonta af... . ® .(-vuouo Cmv'. B L Py rin -
ecwey e Tomatrn
(.:' ® % oeccetepcs O, °
® Poim " M % Tt Kpacmongcs r
: ° st AT Gaceayn epice ® ° »
2oy Caparce ! ®e S YAYEY ®  yubaconce ®
2 Kasancram OV 2 .1112 B s Vo 1 o ¥e
Y ¢ o
A Loxodonta af... W, G N - (0 004 %
L """ /
2 e i e
pnisnapots - e (D JIOID OLedD o~ gt
. Vm W..w ll. - T l.l T :..gﬂ
Sl Roorkee ‘U.J“..’u: e L1
' oo a0y, e
A GBIF - Loxod... iy Y g

® Poim

A Data Table

N o ah

/.
L‘/ﬁ Bass Rl

"y A
A A

S0

oo R

Cration

Prof. Dr. Claudia Miiller-Birn | Human-Machine Collaboration | March 2017

27



Karam,N.;Miller-Birn,C.,Gleisberg,M,;Fichtmiiller,D.;Tolksdorf,R.Glintsch, A. (2016): A Terminology Service supporting semantic annotation, integration, discovery and analysis of
interdisciplinary research data. Datenbank-Spektrum. Zeitschrift fir Datenbanktechnologien und Information Retrieval, Vol. 16, No.3, 195-205.

The Terminology Service

Output formats:

XML, CSV, JSON, JSON-LD |
RESTful API Linked Data

Deployment Service

GFBio Terminology Service

A
o HTTP S
—— erver
PESI
ITIS External Web Service
Requestor < >
xterna Adapter
'Ee:minollogies /\ °
Semantic Web Repository (Virtuoso) \V/
< SPARQL

/>\ < > Endpoint

R
— RDF Store

BCO CHEBI ISOCOUNTRIES
SWEET PATO RECORDBASIS
LIT_| OBOE NCBITAXON

QUDT ENVO KINGDOM
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Terminology Matching

Output formats:

XML, CSV, JSON, JSON-LD '
RESTful AP Linked Data
COL _ _ _ Deployment Service
GFBio Terminology Service Y
National Center for Biotechnology Information (NCBI)
PESI NCBITAXON 1.507.562
HTTP Server Organismal Classification
ITIS .
External Web Service . - . .
lR < > CHEBI Chemical Entities of Biological Interest Ontology 103.755
| Requestor
Adapter
External /I\ ENVO Environment Ontoloau 6.190
Matching Results I
ironment Technolo
99 4.549
Compared ontologies:
http://purl.obolibrary.org/obo/envo.owl
http://terminologies gfbio.org/terms/cafe ions 5.307
Matching by lexical analysis of the labels
2.603
(10 possible matches found)
e Nodes http://purl.obolibrarv.org/obo/PATO 0000165 (time) and http://terminologies.gfbio.org/terms/cafezTimeContext (Time Context) share part of the label None t qy for igneous rocks 1.870
e Nodes http://purl.obolibrarv.org/obo/PATO 0000165 (time) and http://terminologies.gfbio.org/terms/cafeZTimeRange (Time Range) share part of the label WNone |
e Nodes http://purl.obolibrary.org/obo/PATO 0000165 (time) and http://terminologies.gfbio.org/terms/cafezTime (7Time) have the same label None rdfls.: sub_CIalssOfl
e Nodes http://purl.obolibrarv.org/obo/PATO 0000165 (time) and http://terminologies.gfbio.org/terms/cafeZtime (7ime) have the same label None g:jl:m::}:;;?gggfs ® 538
e Nodes http://purl obolibrary.org/obo/PATO 0000165 (time) and http://terminologies.gfbio.org/terms/cafezTimezone (Timezone) share part of the label None | oy:differentFrom
e Nodes http://purl.obolibrarv.org/obo/ENVO 01000820 (pedosphere) and http://terminologies.gfbio.org/terms/cafeZPedosphere (Pedosphere) have the same 1 owl:disjointwith w
e Nodes http://purl.obolibrarv.org/obo/BEO 0000015 (process) and http://terminologies_gfbio.org/terms/cafe#Process (Process) have the same label None owl:inverseOf Jpe 204
e Nodes http://purl.obolibrarv.org/obo/CHEBI 26020 (phosphate) and http://terminologies.gfbio.org/terms/cafeZPhosphates (Phosphates) share part of the label None v
e Nodes http://purl.obolibrarv.org/obo/ENVO 01000620 (mesocosm) and http://'terminologies.gfbio.org/terms/cafeZMesocosm (Mesocosm) have the same label None v
e Nodes http://purl.obolibrary.org/obo/ENVO 01000621 (microcosm) and http://terminologies.efbio.org/'terms/cafeZMicrocosm (Microcosm) have the same label None L 127
gdoms 9
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Extending networked information systems
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Collaborative, geographically distributed research processes

Research Context » Many collaborative research practices evolve around physical artefacts,
e.g. in archeology, and are geographically distributed

Research Goal » Integrating physical and digital activities more smoothly and allow for
computer-supported collaborative sensemaking by
networked information systems

Context » Research project Hybrid Knowledge Interaction of the Cluster of Excellence
Image, Knowledge Gestaltung. An Interdisciplinary Laboratory
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Hong, M. and Miiller-Birn, C., 2017, February. Conceptualization of Computer-Supported Collaborative Sensemaking. In Proceedings of the 20th ACM Conference Companion on Computer
Supported Cooperative Work & Social Computing. ACM.

Computer-Supported Collaborative Sensemaking

Cognitive Process of Person 1 Cognitive Process of Person 2
Generation Generation
Loop Software Agents Loop
Representation Shift Loop : Representation Shift Loop
Representation
Interface
Data Data
Coverage Coverage
Loop Loop
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Conclusion & Future Work

» The presented qualitative knowledge-based workflows build upon Licklider's vision of a “man-
machine symbiosis™ and Engelbart’s “augmenting human intellect” proposal

» The technical and human components of a web information system are equally important,

whereby the design of the interfaces and the human ability to use them should be coordinated.

» The algorithmic component should be implemented in a way that it allows users to get an
understanding of their functioning
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