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Trends in networked systems

There is more emphasis on collaboration in networking – going from 
collaboration in the smnall to collaboration in the large  

How to make collaboration sustainable  

Work is now becoming more complex and marches must often be made 
across organizations  



The challenge of complexity in the business 
environment

Emphasis on
innovation

Emphasis on
knowledge creation

Collaboration to
innovate and 

share knowledge within
the business process

Social structure
Learning

Knowledge capture
Knowledge sharing

Knowledge management 
integrated into the business 
process

Design must provide the 
social structures to facilitate 
knowledge creation and 
sharing within the business 
process

Create new spaces 
for innovation

Provide ways to 
create new 
knowledge through 
social innovation

The goal is to develop a methodology to support systems in complex environments



Trends to Large Scale Collaboration

Difficult to specify precisely

Many multi-causal 
interdependencies

Have no clear solution

Require change of behaviour

Requires holistic thinking

Have ways to knock out bad 
ideas

Systematic approaches to 
social innovation

Work across boundaries

Supportive structures and processes

Facilitate information management and knowledge 
sharing

Encourage initiative and recognize the need for learning

“Tackling Wicked Problems” A 
Public Policy Perspective

Aging Population

Sustainability issues

Obesity

Policy formulation

Strategic Planning

Community and network support



Growing complexity in the business environment

Emphasis on knowledge creation

Emphasis on innovation

Process emergence
Codesign of service 
by provider and user

Provider supplier networks

Emerging business environments

Greater need to adapt to changes 
in the environment

System of systems

Collaborative supply chains



Social networking – loosely structured communities 

European Area 
Sales Team

Asian Area Sales 
Team

Apparel 
organization 
managementDesign

Retailer

Market survey 
partner

Agreeing on 
designs

Arranging 
manufacture

Arranging 
delivery



Trends in large scale collaboration

From loosely structured 
communities

Improve flow of knowledge

Facilitate collaboration and 
innovation

Use complexity as a guideline to 
gather requirements and design 

flexible platforms

Managed communities

Away from 
supporting tasks



Systems must manage complexity

Complexity 
theory

Organizational 
learning

Knowledge 
management

Learning how to 
organize to take 

advantage of 
knowledge

Source of 
competitive 
advantage 

First generation

Deliver information 
to support a task

Second generation

Create knowledge 
processes to 

create knowledge
Pralahad and Krishnan, on 
importance of social networks in 
innovation

Self organizing

Reorganizing



Cloud

Goal: Support Ensemble of communities

Structured operational 
systems and databases

Unstructured and 
informal 

communication

Ability to adapt the structured systems to 
unstructured deliberations 

Web 2.0 technologies to 
share knowledge between 

communities

Provide methods to 
support idea generation 

and emergence



MelCa Overview 1: Main Objective

Focusing on large scale collaboration to 
support knowledge sharing and collaboration

Creating new relationships as system 
emerges

Managing in complex environments
Bringing together people and knowledge 
to address emerging issues

User driven emergence

Ultimate goal – User 
operates on model with 
changes made on system

New approach to requirements 
capture for complex evolving 
systems – Incomplete and 
emerging requirements

Managing community sustainability 
within the business system



Overview 2: Who is the User
Knowledge 

workers

IT Architect providing the 
infrastructure

Provide foundation for evolution
Manage complexity

User managing process emergence

Infrastructure to support user driven evolution

User process driven by 
events that need 

responses

Access to transaction processes



Overview 3: Encouraging emergence and innovation
Improving quality

Changing model during execution

Supporting emergence through

Learning
Relationships
Feedback
Control elements

Methods are needed to provide the 
structures that encourge innovative 
behaviour.



Overview 4: Use a “method engineering” approach

Select method for defining perspectives

Select modeling tools for each perspective

Select perspectives

Select analysis method



Perspectives to better understand complexity

Business
activity

diagram

Enterprise
social

network

Knowledge
needs

Integration through 
roles and 

responsibilities

Collaborative
architectureCheck that all 

responsibility and 
explicit information is 

included

Ensure that tacit 
knowledge exchange 

is supported

Cloud and
Web 2.0 support



Open model platform

Current open model platform as I understand it

Each concept of a proposed model is defined as an object in the open platform to create a 
metamodel

Relationships between conceptual objects are defined as part of the metamodel

Open model system interprets the stored metamodel definition to assist users to create 
schema definitions (or define business architectures) of applications 

Questions

Is the meta model used to create schema (or business architecture) for a 
particular application (What happens to the schema)

Can the created schema then be used to create (or generate) executable 
systems



Assessor 
team

Idea generation 
team

Coordinator

Reviewer

Team 
member 

t
1

t3
t4

t
2

a
1

a
2

a
3

c1
Enterprise Social 

Network

Ways people interact

Add any new artifactsAssign new people Create new tasksCreate new activities

Knowledge Model

I must learn 
about my clientsI  I

I have to improve 
my practicesI  I

Who do I work 
with on thisI  I

Ways we learn and share knowledge

What is the best 
tool for the 

problem
I  I

Workspaces

Evaluation

ReviewerTeam 
member

Ideas

Idea 
generation

Coordinator Evaluation

Business Activity Model
The structure of business activities

Ways organizational units 
interact

Customer 
network

Emerging group

Supplier 
network

Collaborating network 
of service suppliers

Make arrangements to create a 
service kind involving a subset 

of clients and customers

Discusses issues of general 
requirements 

Make 
arrangements and 
create contracts. 

Agree on costs  and 
delivery schedules Maintain contact and 

report on progress.
Maintain contact and 
report on progress.

AN OVERVIEW 
OF THE 

CONCEPTS

Choosing 
perspectives and 

modeling methods

Organizational Model



1.0 Proposed MelCa implementation

Defining large collaborative systems requires models that 
show the interaction between a number of perspectives.

Constructing a business architecture for large
scale collaboration is approached from a number 

of perspectives
Combine models for each perspective to create a 

holistic model
Organizati

onal 
structure

Social Organizati
onKnowledge Business 

activity



Structure of Method
(to create the schema)

Overview

3. Evolving the 
system

2.   Design 
process

1.2
Business
activities

1.  Metamodel
definition

1.3
Social

network

1.4
Knowledge

2.3
Select 

technical
infrastructure

2.2 
Business

architecture

2.1 
Define 

intention

Business
activities

Social
network

Knowled
geGuidelines

Patterns

1.5
Services

1.1 
Organizational
arrangements

Process
Recording
Model
Constructs

Design assumes the metamodel already exists



1.1 Organizational Model

Enterprise Relationships
Role 
Artifact
Type
Subactivity/Service
Scenario

Artifact

Organiza
tional 
Unit

Responsi
bility

Roles 
and 
responsi
bilities

Output 
artifacts

Artifact 
depende
ncies

Our unit Their unit

Identifies 
client 

requirements

Identifies 
client 

requirements

Identifies 
client 

requirements

External 
information 

source



1.1.1 Choose organizational model

Concepts

Organizational unit

Organizational activity 
and responsibility

Interactions between
organizations

Unit

UML Model

Business esponsibility

Responsible for material 
acquisition 

Business interaction

Negotiates contracts 
Unit

Unit-name

Unit-responsibility

UNITS

Interaction-id

Unit-1

INTERACTIONS

Unit-interactions Unit-2



1.2 Business Activity Model

Business activity
Role 
Artifact
Artifact Type
Subactivity/Service
Scenario

Business
activity TYPE:

Transactive
Integrative
Collaborative
Expert

Artifact

Service/ 
Subactivity 
name

Service 
type/ 
Subactivity 
description

Roles Artifact 
produced

Expect
ed 
benefit

Key 
business 
goal

Assumptions Stakeholders

Defining services needed in the organizations

Mission statement



1.4  Knowledge Model

I must learn 
about my clients

I have to improve 
my practices

Who do I work 
with on this

Focus on learning, innovation and setting up relationships

Here are some 
ideas

Is this consistent 
with vision

Associate knowledge model with all concepts 
to provide holistic system



More on linking knowledge throughout model

Domain knowledge Collaborative knowledge

Defining “knowledge“ for modeling purposes

Link to other objects in the models to support 
knowledge sharing



1.5  Enterprise Social Network (ESN)

Role 
Responsibility
Interaction
Interaction type

X1 

Individual 
occupying role

Role 1

Role 1 
responsibility

Interaction 
between roles

Role 2 X2 

Individual 
occupying role

Role 2 
responsibility

Roles Responsi
bility

Interactio
n with

Interactio
n type

Knowled
ge
created

Role 1

Role 2

Options – reactive look at current networking and adapt

proactive create an ESN



Design process
(creating a schema)

Question is whether user needs to know the metamodel

(A good technology is one that you cannot see)

Option 1: Create a model using the metamodel concepts)

Option 2: Users evolve a design assisted by agents



Option 1: The design process

Phase 1
Developing
intention

Phase 2
Architectural

designPhase 3
Technical

specification

Define 
application type

Sc
en

ar
io

s



2.0  Design Process:  Overview

Methods chosen 
as needed in
the design

activity M
et

ho
d 

5

2.1 Methods to
define

intention

2.2 Methods to
design

the business
architecture

2.3 Methods to
choose 
services

2.4 Methods for
implementation

Guideline 2

Guideline 1A method oriented 
approach

Methods classified 
by stage

Guidelines provided 
for each stage

Methods focus on 
perspectives

Use 
guidelines 
in methods

Design activities



2.1  Defining Intentions

Defining the
intention

Im
pa

ct

2.1.1 Requirements
guidelines for
emergence

2.1.2 Impact
guidelines

Application
types

Goal Impact

General infrastructure also 
identified here?



2.1.1  Process for intentions

Guidelines for defining emergence

What new knowledge do you expect later
Which way is the industry going
What new skills will be needed

Enter goal

What is the industry

What are industry trends

What are the sources of trends

Enter specific goals

Trends and their source

What new capability is needed

Who are the organizational units

What are objectives

What do they produce

What knowledge do they need (learn)

What expertise is needed

Where is the expertise

How do they interact and collaborate

Any assumptions

Guidelines
G

oa
ls

B
us

in
es

s 
un

it 
ob

je
ct

iv
es

K
no

w
le

dg
e 

ne
ed

s
In

te
ra

ct
io

ns

Guidelines for identifying trends

Client (society) values
Industry, environment  and economic trends
New products likely to emerge
New services

Guidelines for work relationships

How do you expect to be working with clients,
How do you expect to be interacting with co-
workers

Guidelines for organizational units

Depends on industry



2.2  Design methods for business architecture design

Business
architecture

design

Sc
en

ar
io

s

Collaboration
patterns

Culture
theories

Knowledge
enablers

Goal Activity

Communities



2.2.1  Identify business activities

Guidelines for defining emergence

Identify potential directions in 
knowledge creation.

Where does it come from? Does it 
need to be created?

Choice of ESN structures 

Look at goal

What activities – sketch activity

Which activities get trends

How are trends distributed

Where is knowledge captured and created

Which roles are involved in knowledge 
capture

What needs to be done – choose activity 
roles

What knowledge is needed and created 
and expertise developed

What kinds of changes need to be catered 
for

What are the interactions – sketch ESN

How is coordination between units

What are the process innovations

What services do roles need

Where is the responsibility for change

What are the business activities
What are potential changes

Guidelines



Some interested 
parties decide to 
carry out more 
detailed discussion

CANDIDATE
BUSINESSES

Making agreements 
on responsibilities, 
contributions and 
distributions

BROKER

Finds potential 
matches.  Advice on 
seeking partners

Identifying
Business 
Opportunities

EXTERNAL 
CONTACTS

Case Study: Business Activities in Business Network 
Formation

OPPORTUNITIES

EXPRESSION OF
INTEREST

CONTRACT

MEMORANDUM OF
UNDERSTANDING



FIELD
WORKERS

ADVISERS

REGIONAL OFFICER

RESEARCHERS

Discuss regional
issues, identify
deficits  and set
global priorities

Identify
emergent

issues

Raise awareness 
of solutions 
needed to 
identified 
problems

Set up and 
monitor 

programs to 
implement 
solutions

Share knowledge 
of research 
outcomes

Collect and present 
information on 
health status

PLANNERS

Case Study: Identifying Activities in WHO researchPROGRAMS

PROBLEMS

HEALTH
PROFILE

RESEARCH
REPORTS

FIELD
QUESTIONNAIRES

REPORTS

EXPERT
ADVICE

ISSUE
QUESTIONNAIRES



2.3  Service Description

X1 

Individual 
occupying role

Role 1

Role 1 
responsibility

Interaction 
between roles

Role 2 X2 

Individual 
occupying role

Role 2 
responsibility

Access to 
databases

Support for 
interactions

Feature Process Social; 
structure

Communicati
on

Knowledg
e

Impleme
ntation
Social 
software

Groupware

Database

Features of each service



2.4  Service Infrastructure Design

Service
design

Sc
en

ar
io

s

Lightweight
workspaces

Social 
software

Available
databases

Service Supportin
g
structure



2.3.1  Identify technical services

Matching service to technology

What services are needed to 
capture trends

What services are needed to 
evaluate trends and their impact

What services are needed for 
knowledge creation

What services are needed for role 
interactions

What are the business activities
What are potential changes

Guidelines



Linking between model to provide holistic design

Link participant to organizational unit

Open model platform

Step 1: Defines all concepts and their relationships within the model

Step 2: Provide links between concepts in different models



Option 2: Possibilities of agents helping to manage system

Example: Find participant that has the knowledge to carry out the role

Example: Make sure people communicate to transfer knowledge as required 
by a scenario



Community Structure for sustainability

Nervous system 
cell that checks for 
inconsistencies

Selects the 
most 
appropriate 
support 
community

Informs central 
system of 
inconsistency

Takes actions and 
places information 
into communities

Monitoring 
community checks 
for lack of activity

39

Knowledge
Community 2

Monitoring
Community

Knowledge
Community 1

Support
Community 1

Control
Community

Knowledge
Community 3

Monitoring
Community

Support
Community 1



A possible agent classification
Structure communities

Success definition

Guidelines

Proposed actions

Tools

Central agent

Structure 
agents

Guideline 
agents

Knowledge 
community 
agents

Action agents

Ensure knowledge 
sharing

Monitor community 
activity

Organize 
guidelines

Coordinate 
guidelines

Analyze outstanding questions –
are new expert groups needed –
Reorganize to facilitate 
knowledge sharing. Knowledge 
brokering.

Develop collective 
vision

Set success factors

Set guidelines consistent 
with success

Initiate actions 
consistently with 
success factors 
and guidelines

Success factors include 
success in knowledge 
sharing and creation. 
Manages transdisciplinary 
issues.

Collaborate 

Reflect values and 
culture of stakeholders 
and link to external 
guidelines



Practical aspects: 

Improving meaningful ways to design 
dynamic systems

Developing infrastructures that 
support change

Describing change in ways meaningful to 
users

Need semantics meaningful to 
dynamic systems

View systems from a number 
of perspectives

Integrating multi-perspective 
semantics


