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INTRODUCTION

Collaboration spans system boundaries

MS Zoo

= & ¢ 4
i Enterprise Social Software (ESS) r
— Corporate Social Software (CSS)

AR Enterprise Social Network (ESN)

N ESN platforms (instances of ESS)

% ¢ Enterprise Social Media (ESM)

N Social Media Network (SMN)

™ & Enterprise Collaboration Technologies (ECTs) A $3

| (Schubert, 2024)
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INTRODUCTION

Objective and approach of MOBDA

m Research question: How can we collect, transform and harmonise the digital traces from multiple
heterogeneous collaboration systems in a joint datastorage and create an analysis method for the
continuous and longitudinal analysis of collaborative work processes that translates the queries of the
analyst into the language (vocabulary) of the heterogeneous backend systems?

s Research Methodology:
m Design Science Research (Vaishnavi et al., 2017)
m Evaluation: Replication Studies (Dennis & Valacich, 2014)
= Data Set:
m HCL Connections instance
= ~6500 registered accounts

= ~6 million event records
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

Building blocks

MOBDA

Materialised Ontology-
Based Data Access s OBDA approach for graph databases
(Cysneiros & Salgado, 2016):

m Derive data structure from ontology

v v; m Create mapping (source system = ontology)
m & @ m Extract, prepare and import data
m Data access via ontology terminology

Ontology el Graph-DB
(ColActDOnt) apping (Neo4j)

thtp
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

mi] Ontology: The key to data harmony

s Formal and shared specification of a knowledge
model for the standardised description of a
knowledge domain (Gruber, 1995)

<<<<<<<<<<<<<

- Uniform terminology and data structure

m Collaborative Actions on Documents Ontology

(ColActDONnt) defines concepts for events in ECS
(Just & Schubert, 2023)

m Describes content, transactional and = S =
organisational Data (Schwade & Schubert, 2018) T B : =

— Enables cross-system analyses

(Just & Schubert, 2023)
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

mi] Ontology: Central concepts

+ email : String[ ]

i

<<ColActDOnt>>
Account
«FO:Feg;’re» +id : String
g + private_name : String
+id : String + public_name : String

+ email : String
+ location : String
+ created : DateTime

<<ColActDOnt>>
Event

+id : String

Organisational

university
of koblenz

+ action : String

<<SIOC>>
Item

+ title : String
+ location : String
+ created : DateTime

Transactional

C E I R Center for Enterprise
Information Research

+id : String
+ created : DateTime

<<ColActDOnt>>
System

<<SI0C>> <<SI0C>>

Container Space
+id : String +id : String
+ title : String + title : String

2R

i

T

+ instance_title : string
+ software_product : string
+ software_version : string
+ software_vendor : string
+ software_type : string

DigitalWorkspace

+ title : String

Content

Lucas Schlémer, Martin Just and Petra Schubert

(Just & Schubert, 2023)
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

mi] Ontology: Content concepts

I
<<SocDOnt>> <<SocDOnt>>
Attachment CalendarEntry |-

| | TIIIII

<<S|OCT>> <<ColActDOnt>>
Comment Meeting

<<SocDOnt>>
ChatMessage |—

Content

<<SocDOnt>>
File —

| A
<<SocDOnt>>
Folder -

[ 1] 1

<<SIOCT>>
MailMessage |—

(Just & Schubert, 2023)
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

mi] Ontology: Content concepts

<<S|OCT>>
BoardPost |——

<<SIOCT>>
MicroblogPost |-

<<SocDOnt>>
SocialProfile |—

- Content
|: <<TMO>>
Task

<<SIOCT>>
BlogPost |—

|: <<SocDOnt>>
WikiPage —

(Just & Schubert, 2023)
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

mi] Ontology: Formal specification - w3id.org/ColActDOnt

(® CEIR

ColActDOnt - Collaborative Actions on Documents Ontology

- -
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

Mapping: Introduction

s Data models of the systems are mapped to the concepts of the ontology

s Harmonise heterogeneous data sources into a data model described by the ontology

Mapping process for MOBDA

I _@\_ & ., =

| :l I
Ontology entity Identification and Transformation Import to graph
selection extraction of to ontology database
system data format

thtp
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

Mapping: Graph databases

[ | Advantages event_affects item

. o o item_affected by ev
m Visualisation of data structures @: Y_event

m Materialisation of ontology elements

ontainer_contained in...
. Oberse...
Space_contains_contai.. .

m High performance

s Neodj Cypher query
MATCH (e:Event)
-[rell:event_affects_item]-(bP:BlogPost)
-[rel2:blog_post_contained_in_weblog]-(w:Weblog)
-[rel3:container_contained_in_space]-(gws:GroupWorkspace)
WHERE e.ACTION <> 'UNDEFINED’
RETURN e, bP, w, gws, rell, rel2, rel3
LIMIT 3

university
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

Mapping: Structure of the MOBDA datastore

s Materialised linkage of
ontology and data

m Nodes: ~7 million

m Edges: ~32 million

university
of koblenz
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Browser
(Neo4j)

Graph

Database

(Neo4j)

Source

Systems

[

Graph Visualisation

a

Graph Data

Cypher Query

Ontology

Layer
Weblog
Concept

bP_contained %
_in_wl =

BlogPost

Concept

Comment
Comment

Concept

Instance
A

Data
Weblog Layer
-------- Instance
A
Legend:
» bP_contained = Data flow
of_i_E :_in_wl —> Query
......... *==» Relation

BlogPost
Instance

A

Forum Email

HCL Connections/Domino

Atlassian Confluence/lira
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

System architecture: Foreshadowing

UniConnect (DB2) Server Graph Server .
@neoqj
UniConnect
@ Databases ‘ @ \
—t Graph
Dremio, confederated I3}
Database
Client —
| Importer Neo4j
Database Data- Neo- Browser
— Connector frame Interface r%
— L o . H{_PyNeolnstance =0 ==
I N B
”@ gj @ Queries &
Visualisations

Center for Enterprise
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MOBDA — MATERIALISED ONTOLOGY-BASED DATA ACCESS

MOBDA: Open Access - w3id.org/CEIR/MOBDA

[..:J ‘ublic

<> Code () Issues %l Pullrequests () Actions () Security [~ Insights
¥ main ~ ¥ 1Branch > 0 Tags

@ Muffexx Update README.md sago %) 4 Commits
] CypherScripts

B FinallmportScripts

B saL

[ LICENSE

[ READMEmd

] README &3 CC-BY-4.0 license

MOBDA 1.0

This repo contains a prototype for developed by the

MOBDA builds on several components:

. as a target database
¢ The DB2 database of a HCL Connections instance used as a source system

« MOBDA Application importing the data into the target database which is documented in this repository. The
application uses:

i i Center for Enterpri . .
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REPLICATION STUDY

Collaboration Analytics (CA): The six areas of CA

6 Organisational impact 1 System usage
* Geographic effects * General usage metrics
(Warshaw et al. 2016; van Osch et al., 2017) (Steinhueser et al., 2015; Stocker & Miiller, 2016)
* Ideas and social capital * Action-specific metrics
(Riemer et al., 2015; Bertolotti et al., 2020) (Jeners et al., 2013; Hacker et al., 2016)

® * Adoption issues
(De Michele et al., 2018)

* Expertise location
(Nasirifard & Peristeras, 2009)

Ne
3

2 User participation
* Intensity of use
(Muller et al., 2012, Schwade and Schubert, 2019)
* Nature of use
(Hacker et al., 2017; Cetto et al., 2016)
* Socialness
(Guy et al., 2016; Meske et al. 2020)

5 Activity sequences

* Sequence analysis

(Bgving & Simonsen, 2004)

* Search patterns

(Millen et al., 2007; Shami et al., 2011)
* Social Process Mining

(Naderipour, 2011; Blatt et al. 2023)

3 Workspaces
* Workspace type
(Riemer et al., 2020; Bahles et al., 2022)

4 Network structures
* Networks
(Smith et al., 2009; Wiesneth, 2016)

* Connectedness of users * Community health and success
(Wu et al., 2010, Kigler et al., 2015) (Matthews et al., 2013; Aumayr and Hayes, 2017)
* Influence of hierarchies * Content analysis
(Meske et al., 2020; Creamer et al., 2022) (Williams et al. 2020, Schubert et al. 2020) (Schubert, 2024, p. 6)

g?h’:ﬁfg}’z CEIIR | Sonter for Enterprise Lucas Schlémer, Martin Just and Petra Schubert WI 2024 | 2024-09-19 17



REPLICATION STUDY

Analysis — Blog - User Example

| ousrions

Nodes
Graph elements Blog entries
(+ read events) Events

Power users
Conversation starters
Team members

User roles
(Hacker & Riemer, 2021)

Active users
Workspace types Activity distribution
(Riemer et al., 2020) Reciprocity
Workspace archetype broadcast stigs

Creators
Contributors
Consumers

User types
(Schwade, 2021)
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REPLICATION STUDY

Analysis overview — Forum

S loesiions | infoum|  Prucecom| ____Prjteam

Nodes
Graph elements Forum entries 49 19 45
(+ read events) Events 143 + 4006 95 + 780 168 + 943
33 +95 17 + 48 6+8
Power users 1 0 2
(UH::etzifemer 2021) Conversation starters 33 17 5
‘ Team members 4 17 1
Active users 33/128 17/65 6/14
Workspace types Activity distribution rather even rather even even
(Riemer et al., 2020) Reciprocity low low low
Workspace archetype information forum information forum Information forum
Creators 4 2 4
(l;::‘:’:!:i:z” Contributors 2 6 1
Consumers 122 57 9
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Power users
Conversation starters
Team members

User roles
(Hacker & Riemer, 2021)

Active users
Workspace types Activity distribution
(Riemer et al., 2020) Reciprocity V@ S

Workspace archetype information foru m@iﬁ@ @ 3 i) o

L @ @+ \@
Creators 4 ® |\ %

. /z\ / ) ""\ }" )
Contributors 2 = Q, Q/ " @ ]
Consumers N )

User types
(Schwade, 2021)

university C E l R| L Lucas Schlémer, Martin Just and Petra Schubert WI 2024 | 2024-09-19 20

Of koblenz Information Research



REPLICATION STUDY

Analysis overview — Blog

[ S T T

Nodes
Graph elements Blog entries 25 91 26
(+ read events) Events 80 + 2160 669 + 3176 78 + 353
4+ 134 59 + 51 7+5
Power users 1 5 4
(Ul-:celte:osli?emer 2021) Conversation starters 4 18 6
‘ Team members 4 33 5
Active users 4/138 59/110 7/12
Workspace types Activity distribution uneven uneven even
(Riemer et al., 2020) Reciprocity low high high
Workspace archetype broadcast stream community of practice project team
Creators 1 10 4
(l;jhev::!epigzn Contributors 0 23 1
‘ Consumers 137 77 7
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CONCLUSION

MOBDA as a concept for materialised data harmonisation

The path from chaos to structure

@ *—0—a—

Objective Chaos Harmonised Analyses Insight
data

Further research

& o) +

Improvement of In-depth analyses Integration of
MOBDA further systems

Center for Enterprise
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Q&A
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