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Long-term research programme:
enterprise collaboration technologies and the digital workplace

12+ years hosting UniConnect Platform and 
using and developing apps for HCL Connections

Long-term research partnership with HCL 
(previously with IBM Germany) 
7th funding phase (2022-2024)

University-Industry Research Collaboration
Over 35 German and Swiss companies
Research workshops, case studies, bilateral 
research initiatives
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The lack of an INTEGRATED System: ERP vs. Collaboration

Work: sequence of tasks over the day

Synchronous
(same time)

Asynchronous
(different time)

ARIS
Architecture of 
Integrated 
Information 
Systems

Requirements 
definition

Design specification

Implementation description

Design 
specification

Requirements 
definition

Implementation 
description

Data view Control view

Organisation view

Design 
specification

Requirements 
definition

Implementation 
description

Design 
specification

Requirements 
definition

Implementation 
description

Function view

Communication
Asynchronous text message
Asynchronous voice message
Blog post

Broadcast msg
Chat msg
Comment, annotation
Forum post 
Microblog (tweet)
Video conferencing
…

Cooperation/Collaboration
Markup of changes
Ratings, rankings 
Screen sharing/shared 

desktop
Shared authoring
Shared workspaces
User profiles
Workspace awareness
…

Content Combination
Content collection
Content management
Content subscription

Data aggregation 
Data integration
Document management 
Linking 
Search
Tagging, Folksonomies
…

Coordination
Document and version 
control
Polls and voting

Reminders, triggers, alerts
Resource planning
Roles
Shared tasks
User directories 
Workflow support
…

Project Team Organisation
Organisational Group Organisation
Internal Corporate Communication
Knowledge Management

Networking

Meeting Organisation
Asynchronous Discussion
Synchronous Discussion
Ad hoc Teamwork

Idea and Innovation Management

Information Storage
Document Creation
Task Management 
…

Administering documents
Alerting to news
Assigning tasks
Conducting a meeting

Conducting a poll/vote

Conducting a survey
Creating meeting minutes
Discussing a topic
Documenting

Enriching information

Finding an expert
Joint authoring
Posting a short message
Preparing a meeting

Rating information

Retrieving information
Search
Sharing files
Sharing information

…

Location (space & container)
Space: system, group, user 
Container: wiki, weblog, microblog, …

Content (social document)
WikiArticle, BlogPost, MicroblogPost, 
File, Task, …

Actions (CRUD+)
Create, read, update, delete, label, 
share, notify, like, follow, tag, …

Use Cases

Collaboration 
Scenarios

Content and 
Actions

Collaborative 
Features (C4)
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Groupspace
Chat 
Microblog

Blog
Wiki
Forum

File Library
Task Management
E-Mail/Calendar

Video Conference
…

Software 
Modules

IRECS – Identification of Requirements of Enterprise Collaboration Systems

IRECS
Identification of 
Requirements of 
Enterprise 
Collaboration 
Systems

Recurring sequence

ERP System/
Production Planning System/

Workflow Management 
Systems

PROCESS-oriented work1

Project/Task/Case/Document 
Management Software

Team Communication/
Creativity/Productivity

Software

Variable sequence

Enterprise Collaboration Platform

PROJECT-like work2AD HOC work3

Complement
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IRESS: Use Cases

Project Team 
Organisation

(Projekt(team)-
organisation)

1

Note: All Use Cases can include external parties

Organisational Group 
Organisation

(Organisationsgruppen-
organisation)

2
Internal Corporate 

Communication
(Interne Unternehmens-

kommunikation)

3

Knowledge 
Management

(Wissensmanagement)

4

Networking
(Networking)

5

Meeting 
Organisation

(Sitzungsorganisation)

6

Asynchronous 
Discussion

(Asynchrone Diskussion)

7

Synchronous 
Discussion

(Synchrone Diskussion)

8

Ad hoc 
Teamwork

(Synchrone ad hoc 
Gruppenarbeit)

9
Idea and Innovation 

Management
(Ideen- und Innovations-

management)

10

Information 
Storage

(Informationsablage)

11

Document 
Creation

(Dokumentenerstellung)

12

Task 
Management

(Aufgabenverwaltung)

13

v

Composite Use Case:

= +
Asynchronous 

Discussion
(Asynchrone Diskussion)

7

Synchronous 
Discussion

(Synchrone Diskussion)

8
Internal Employee 

Communication
(Interne Mitarbeiter-

kommunikation )

Basic Use Cases:

IRECS Layer 1:
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IRESS: Collaboration Scenarios

Administering 
documents

(Dokumente verwalten)

1

Alerting to news
(Auf Neuigkeiten

hinweisen)

2

Assigning tasks
(Aufgaben zuweisen)

3

Conducting a meeting
(Sitzung durchführen)

4

Conducting a survey
(Umfrage durchführen)

6
Creating meeting 

minutes
(Sitzungsprotokoll

schreiben)

7

Discussing a topic
(Thema diskutieren)

8

Documenting
(Dokumentieren)

9

Joint authoring
(Gemeinsam Inhalte

erstellen)

12

Posting a short message
(Kurznachricht posten)

13

Preparing a meeting
(Sitzung vorbereiten)

14

Rating information
(Information bewerten)

15

Conducting a poll/vote
(Abstimmung
durchführen)

5

Enriching information
(Informationen

anreichern)

10

Retrieving information
(Informationen abrufen)

16

Search
(Suchen)

17

Sharing files
(Dateien teilen)

18

Sharing information
(Informationen teilen)

19

Finding an expert
(Experten finden)

11

Following people 
and content
(Leuten und 

Content folgen)

20

IRECS Layer 2:
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MS Zoo

HCL: Integrated Enterprise Collaboration System

Atlassian Suite Google Suite

And more…

Typical landscape: Heterogeneous software
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Enterprise Collaboration System (ECS)

Core ECS

Messenger
File Share

Forum

Chat

E-Mail Network 
directory

Shared 
Notebook

Tools

Messenger

Network 
directories

Contacts

File
share

Note
Pad

Audio
recorder

…Task
share

Collaboration Suite
…Blog

Chat
E-Mail

ForumFile
share

Task 
Mgmt

Applications

Chat

Online 
Surveys

Shared 
Notebook

Video
Conferencing

Wiki

E-Mail/ 
Group Calendar

Blog

Task 
Mgmt

Shared
Workspace

Forum

…

Ideation
Blog

Chat
E-Mail/ 
Group 
Calendar

Forum
File
share

Task 
Mgmt

Video
ConferencingWiki

Blog

Video
Conferencing

Wiki

Sc
o
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Scope of integration

Enterprise Collaboration Platform

Platform assemblage

Enterprise Collaboration Platform: portfolio of tools available for a user



Prof. Dr. Petra Schubert, Julian Mosen, Martin Just 31.05.2022ENGAGE 2022 – 13

Software modules are available in the 
Enterprise Collaboration Platform (ECP)

Shared 
Notebook

Messenger

Chat

E-Mail/ 
Calendar

Network 
directories

File
Library

Video
Conferencing

Core ECS
ECS Module

Application

Tool

Technical: User Accounts (LDAP/AD) Informational: Employee Directory (Social Profiles/White Pages)

Blog
Forum

File 
Library Wiki

Microblog
Space

Task
Management

Surveys

Ideation
Blog

IRECS Layer 5:

Enterprise Collaboration Platform

Container
Content store of a 

functional modules
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Software modules are 
selected to form a workspace

Digital Workspace
for Use Case Project Team Organisation

Shared 
Notebook

Messenger

Chat

E-Mail/ 
Calendar

Network 
directories

File
Library

Video
Conferencing

Core ECS
ECS Module

Application

Tool

Technical: User Accounts (LDAP/AD) Informational: Employee Directory (Social Profiles/White Pages)

Blog
Forum

File 
Library Wiki

Microblog
Space

Task
Management

Surveys

Ideation
Blog

Members
Project Team 

Enterprise Collaboration Platform

(In-system) Space
Bundle of functional modules

in a specific system
(single-system)
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The workspace contains a 
combination of software modules

Digital Workspace
for Use Case Project Team Organisation

Shared 
Notebook

Messenger

Chat

E-Mail/ 
Calendar

Network 
directoriesVideo

Conferencing

Core ECS
ECS Module

Application

Tool

Technical: User Accounts (LDAP/AD) Informational: Employee Directory (Social Profiles/White Pages)

Blog

Forum
File 
Library

Wiki MicroblogTask
Management

Surveys

Ideation
Blog

Members
Project Team 

Enterprise Collaboration Platform
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Workspace for the 
Use Case Project Team Organisation

Workspace
for Use Case Project Team Organisation

Members

Network 
directories

File
share

Video
Conferencing

Chat
Messenger

ChatWiki

BlogForum

Files

Shared 
Notebook

Messenger

Chat

E-Mail/ 
Calendar

Network 
directories

File
Library

Video
Conferencing

Core Enterprise Collaboration System (ECS)
ECS Module

Application

Tool

Technical: User Accounts (LDAP/AD) Informational: Employee Directory (Social Profiles/White Pages)

Blog
Forum

File 
Library Wiki

Microblog
Space

Task
Management

Surveys

Ideation
Blog

Digital Workspace
for Use Case Project Team Organisation

Chat

Network 
directoriesVideo

Conferencing

Blog

Forum
File 
Library

Wiki MicroblogTask
Management

Ideation
Blog

Members
Project Team 

Enterprise Collaboration Platform
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Workspaces: software module selection (functionality)

The platform 
determines the software 

modules that are 
available in the 

workspace

The workspace is based 
on the members list and 

a combination of 
software modules

MS SuiteConnections
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Workspace for the 
Use Case Project Team Organisation

Workspace
for Use Case Project Team Organisation

Members

Network 
directories

File
share

Video
Conferencing

Chat
Messenger

ChatWiki

BlogForum

Files

Shared 
Notebook

Messenger

Chat

E-Mail/ 
Calendar

Network 
directories

File
Library

Video
Conferencing

Core Enterprise Collaboration System (ECS)
ECS Module

Application

Tool

Technical: User Accounts (LDAP/AD) Informational: Employee Directory (Social Profiles/White Pages)

Blog
Forum

File 
Library Wiki

Microblog
Space

Task
Management

Surveys

Ideation
Blog

Digital Workspace
for Use Case Project Team Organisation

Chat

Network 
directoriesVideo

Conferencing

Blog

Forum
File 
Library

Wiki MicroblogTask
Management

Ideation
Blog

Members
Project Team 

Enterprise Collaboration Platform

Digital Workspace (DWS)
Combination of functional 

modules selected for a 
specific work group 

(multi-system)
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ECS Module

Application

Tool

Chat

Wiki

Blog

Forum

Files

Video Conf.Office Tools

Files

E-Mail

Notebook

Forum
Wiki

Blog

Chat

Files

Forum Wiki
Shared 
Notebook

Messenger

Chat

E-Mail/ 
Group 
Calendar Network 

directories

File
share

Video
ConferencingCore ECS

Digital Workspace 1
Individual: personal workspace

Digital Workspace 2
Internal: department/project

Digital Workspace 3
External: group with customers/partners

Technical: User Accounts (LDAP/AD) Informational: Employee Directory (Social Profiles/White Pages)

Platform Space
Everyone: Enterprise

Members Members

Important terms Digital Workspace (DWS)
Combination of functional 

modules selected for a 
specific work group 

(multi-system)
(In-system) Space

Bundle of functional 
modules in a specific system

(single-system)

System
A software product that provides functionality in functional modules

Provides spaces for groups
Comes with its own user directory (which needs to be linked to the central UD for SSO)

Proprietary logging format
Third party modules: functional modules are embedded in the system (e.g. HuddoBoards)

Container
Content store of a 

functional modules
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Joint Authoring of our ENGAGE Submission
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Enterprise Collaboration 
Platform

People (Identity Management)

Technical: Tivoli Directory Server and HCL Domino LDAP Informational: HCL Connections Social Profiles

HCL Connections 
Homepage

Chat/Video 
Conference: 
Sametime

Files

Microblog: 
Status Updates

Surveys

Ideation Blog

Task Mgmt: 
Activities

Wiki

Forum

Kudos Boards
E-Mail

HCL Notes

HCL Domino
HCL Verse

Network 
directories

MS OneNote

Notes 
Forums

LimeSurvey

Files: 
NextCloud

Example: CEIR

Blog

Video Conf.:
Zoom

Video Conf.:
BBB

Chat:
MS Skype

Chat:
Mattermost

Core ECS: HCL Connections

Joint Authoring of our ENGAGE Submission

MS OneDrive

Process View

Application View
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Collaborative Process

User Screen

In-System Log

Harmonised Event Log

Collaboration Scenario

Social Document Graph
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1
3

1
4

1
3

1
1

1
3

0
9

Collaborative Process

Julian(1309) .KoCo .GroupWorkspace(6b73) .Wiki(df2f) .WikiPage(cc3e)                .CREATED_11.01.2022-T11:11:02.552+0(2412)
Petra(1311)  .Skype .GroupWorkspace(n.a.) .ChatChannel(fd15) .ChatMessage(1641)             .CREATED_11.01.2022-T11:00:48.960+1(n.a.)
Martin(1314) .Skype .GroupWorkspace(n.a.) .ChatChannel(fd15)      .ChatMessage(1641) .Like(n.a.) .CREATED_11.01.2022-T11:12:55.000+1(n.a.)
Petra(1311)  .KoCo .GroupWorkspace(6b73) .Wiki(df2f) .WikiPage(cc3e)                .UPDATED_11.01.2022-T18:49:36.130+0(2549)
Petra(1311)  .Zoom .GroupWorkspace(9410) .MeetingContainer(9410) .Meeting(n.a.)                 .CREATED_13.01.2022-T11:30:01.345+0(n.a.)
Martin(1314) .KoCo .GroupWorkspace(6b73) .Wiki(df2f) .WikiPage(cc3e)                .UPDATED_13.01.2022-T11:08:29.812+0(3116)



Prof. Dr. Petra Schubert, Julian Mosen, Martin Just 31.05.2022ENGAGE 2022 – 35

Social Document Graph – animation
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Social Document Graph – full
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Social Document Graph – entire community
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Organisational

Content

Transactional

Purpose – Why do we need a harmonised event log?

◼ Understand collaborative user activities across (potentially multiple) collaboration systems

◼ Derive this information from data of each system→ event logs & content data

◼ Questions:

◼Who is involved?

◼ Account & Agent

◼On what items are actions performed?

◼ IntellectualEntities, IntellectualComponents & SimpleComponents

◼Where are these items stored?

◼ Container, System & DigitalWorkspace

◼Which actions are when performed?

◼ Event
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◼ An ontology is a "formal, explicit specification of a shared conceptualization"
(Studer et al., 1998)

◼ “formal”

◼Usually machine-readable

◼Easy application and re-use

◼ “Specification”

◼Terminology and Taxonomy as a backbone

◼includes generalisation and specialisation hierarchy

◼ “Conceptualization”

◼Abstract, simplified view of the world presented for a specific purpose

What is an Ontology?
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Social Document Ontology (SocDOnt)
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Organisational

Transactional

Content

Collaborative Actions on Documents Ontology (ColActDOnt)
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Organisational Transactional Content

Collaborative Actions on Documents Ontology (ColActDOnt)
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Formal Specification as Ontology

w3id.org/SocDOnt w3id.org/ColActDOnt

w3id.org/SocDOnt
w3id.org/ColActDOnt
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◼ Collaboration “processes” are ad hoc and rarely pre-defined (unlike ERP)

◼ Digital support of collaborative activity frequently spans across multiple software products

◼ “Event” is a useful concept for understanding user actions on documents

◼What are people doing?

◼What content is created?

◼ We identify the sequences (traces) of user activity to interpret digital support of joint work

◼Who did what when where with whom on what artefact?

◼ Ontology (ColActDont) defines concepts and their relationships → common language

◼ This structured way at looking at the organisation of groups and content also helps to 
describe the architecture of collaboration software

◼ Our call to action: We need a standard logging format (harmonised event log) 
→ software providers

Conclusions and Outlook
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◼ The upcoming slides contain a live interactive polling

◼ Instructions for participating:

1. Scan the QR code or follow the link below

2. Enter your name and wait until the first question is displayed. 
It will be unlocked automatically.

3. Submit your answers

Interactive Audience Discussion

pollev.com/ceir

https://pollev.com/ceir
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