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Who am I?

1968 - 1983 Methods and Tools developer, Ericsson AB
1983 - 1989 Line manager CAD Transmission, Ericsson AB
1989 - 1990 Department Specialist, CAD Transmission, Ericsson AB
1990 - 1990 Project Manager VHDL Pilot project, Ericsson AB
1990 - 1994 Process Designer HW, Ellemtel AB
1994 - 1995 Technical Manager, HW, Ellemtel AB
1995 - 1996 Process Designer SW & HW, Ellemtel AB
1996 - 1998 Method Developer of Incremental dev. SW, Ericsson AB
1998 - 2000 Technical Manager Matrix PLM support for Incr. dev. SW Ericsson AB
2001 - 2002 Information System Coordinator, Core Network Ericsson AB
2002 - 2003 Process Developer PLM, Ericsson AB
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-----------------------------------------------------------
1998 - 2003 PhD studies, Linköping Univ.
2003 - 2007 Associated Senior researcher, Linköping University
2007 - Associate professor, Linköping University
--------------------------------------------------------------------
2003 - Consultant

PLM work for Siemens PLM Teamcenter PLM at Kockums, 

Aalborg Industries, FMC Foodtech, Wärtsilä

PLM work for Siemens PLM Teamcenter PLM  at  Sandvik Coromant

PLM Information architecture work for Huawei Technologies

Member of FInES Expert Committee on Interoperability (EU)



Outline

• Some issues in Enterprise modeling

• A paradigm shift

– The Activity Domain at “the centre of the world”

• An alternative approach

– Enterprise modeling

– Enterprise System (ES) development
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– Enterprise System (ES) development

• Summary



Issues
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Complexity of enterprise management

Information, data Enterprise systems
Products
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Business rules

Processes

Collaboration

People
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Zachman EA

People ?

Product ?
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Each cell must be modeled (30)

Transitions between cells must be defined (60)

Stakeholder must agree on this

Simply not doable; more like a checklist
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An example…
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Contract

committed delivery date

penalty

terms and condition

(from Product Mgmt) Baseline

status

description
version

identifier

(from Configuration Mgmt)

Change Request
(from Configuration Mgmt)

changes

All yellow classes are Baselined 

Items: should have the following 
attribute:

Identification, status, version

All Green classes are 

Not Baselined Items

Business Case

risk
opportunity

type
assumption

price

cost

volume

(from Product Mgmt)

Product release

configuration
system release

(from Product Mgmt)

Acceptance Test criteria

agreed characteristics

test strategy

(from Product Mgmt)

1
1..*

1
1..*verified by

Product package

sellable unit

orderble unit
R-state

(from Product Mgmt)
1..*1..*

1..*1 1..*1

give reason for

Delivery
Product

Customer
(from Product Mgmt)

1..*

0..*

1..*

0..*

agreement

agreementReference Model

type

(from System Domain)

11

interface constraints

Product Portfolio

configurations

variants
product versions

(from Product Mgmt)

Feature (FAJ)

specification

description
benefits

slogan

status checkpoint

(from Product Mgmt)

1

1

1

1

justified by

specified by

1..*

1..*

1..*

1..*

structured by

1..*1..* 1..*1..* satisfies needs

0..*

1..*

0..*

1..*

implemented in

1

1..*

1

1..*

grouped into

0..*
+trace from
0..*

Main Requirement

slogan

content stability

project priority
type

source
customerPriority

(from Product Mgmt)

impacts

1
0..1

1
0..1 structured by

11..* 11..* grouped into

BOS

customer name
target system

market opportunity
bunisess area

description

(from Product Mgmt)

1

0..*

1

0..*

generates

1 1..*1 1..*structured in

0..1 1..*0..1 1..*generates

About 500 detailed 
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{subset}
Project Anatomy

resource dependencies

time depencencies
cost dependencies

(from Project Mgmt)

Increment

start
end

milestone

(from Project Mgmt)

1

1..*

1

1..*

depends on

Work package

resource estimation

time estimation
cost estimation

(from Project Mgmt)

1

1..*

1

1..*

based on

1..* 1+content1..* 1

SoC
(from Project Mgmt)

Use Case

brief description
expected result

prerequisites
flow description

(from System Domain)

Test Case

specification

type
test level

pre-requisites

(from System Doma...

1..*

1

1..*

1verified by

1..*1..*

satisfied by

Work Item

activity

expected result
assigned to

(from System Domain)

1..*

+functional

1..*

0..1 +test set0..1

11..* 1+content1..*

1..*

1

1..*

1

agreed requirement

Test Result
(from System Domain)

1..*

1

1..*

1

results in

System Anatomy

sw dependency mapping

o_hw dependency mapping

(from System Domain)

1..*1..*

1 1..*1 1..*depends on

1

1..*

1

1..*

based on

Delivery

type

provider

receiver

delivery quality

delivery date
configuration

deviation

(from Project Mgmt)

1..*

1..*

1..*

1..*

results in

1..*

1

1..*

1

group together

Product

product no
R-state

variant

life cycle

(from System Domain)1..*1..*

1

1..*

1

1..*

depends on

11 included in

1..*1..*

structure

1..*1..* 1..*1..*

0..*0..*

Requirement

type

status checkpoint
area

source

project priority

customer priority

slogan

(from System Domain)

11

agreement of

1..*1..*0..*

0..*

0..*

+trace to

0..*

1..*
0..*

1..*
0..* specified by

0..10..1

impacts1..*

1..*

1..*

1..*

verified by

0..*

+non-functional

0..* 1..* +functional1..*1

1

1

1

statement of verification

* 1..** 1..*satisfied in

1..*1..*
generates About 500 detailed 

decision to take
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REQUIREMENT
ITEM

ORGANISATION
ITEM

Structure
/ Relation

User

USER
ITEM

ANATOMY ITEM

(FEATURE)

Group

Role

Project

Line Org.

PRODUCT ITEM

WORK ITEM

DELIVERY ITEM

Build*

Shipment*

User
executes

Defined work/task

Requirement
issuer

Requirement
responsible

SOC Req.

Group

Req. Alloc.

Dev. input /
 steering

User has roles

User in
group

Project
responsible

Describes/Plans
(IP/FS/FD,etc)

Included in

Becomes

Project delivers

Based on
Described by

Config/MS
Control (CC)

Config/MS
Control (CC)

CC

TEST ITEM

Test Req.

Included in

CC

Anatomy
 relation/structure

Org. Property/
Portfolio

user

gives

Structure/
Traceability

Issued upon

Included in

Allocated to

Verified by

User assigned to

Included in

Structure

Ext. Company
(Customer)

*Can be defined as LSV

Prod: MARS  R3A
Author: T.Fagerberg
Date 20020530
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Legend:

DOCUMENT
ITEM

PROGRESS
CONTROL ITEM

Milstone

Tollgate

Baseline Product Doc

Test doc

Project Doc
Change  Request

MEETING ITEM

Proj. Meeting

CCB

Config/MS
Control (CC)

Impact Analyse

Comment

Affects
Config

IA estimates
C. regards

Test Case

Test Script

Test Req.

M. handles

Project
has

Project
 Task list

Project Owns

Org.
Performs

Trouble Report

Test Responsible

ORGANISATION
ITEM

(MIRROR)

Structure
/ Relation

User answers

handles

To any CI

CONFIGURATION
ITEM (CI)

CI

Org. Doc.
 Archive

Test Env.

SUPER
CLASS

Class

Blue shadow = CI

Project

Line Org.
Ext. Company

(Customer)
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Legend:

DOCUMENT
ITEM

REQUIREMENT

ITEM

ORGANISATION
ITEM

Structure

/ Relation

User

USER

ITEM

ANATOMY ITEM
(FEATURE)

Group

Role

Project

Line Org.

PRODUCT ITEM

PROGRESS
CONTROL ITEM

Milstone

Tollgate

Baseline

WORK ITEM

Product Doc

Test doc

Project Doc

DELIVERY ITEM

Build*

Shipment*

User

executes

Defined work/task

Requirement
issuer

Requirement
responsible

SOC Req.
Group

Req. Alloc.

Dev. input /
 steering

User has roles

User in

group

Project
responsible

Describes/Plans
(IP/FS/FD,etc)

Change  Request

Included in

Becomes

Project delivers

Based on
Described by

Config/MS
Control (CC)

Config/MS
Control (CC)

Comment

Config/MS
Control (CC)

Affects
Config

IA estimates
C. regards

CC

TEST ITEM

Test Case

Test Script

Test Req.

Included in

CC

M. handles

Anatomy
 relation/structure

Project
has

Project

 Task list

Project Owns

Org. Property/
Portfolio

user

gives

Trouble Report

Test Responsible

Structure/

Traceability

Issued upon

Included in

Allocated to

Verified by

User assigned to

Included in

To any CI CI

Structure

Ext. Company

(Customer)

*Can be defined as LSV

Test Env.

Prod: MARS  R3A
Author: T.Fagerberg

Date 20020530

Contract

committed delivery date

penalty

terms and condition

(from Product Mgmt) Baseline

status

description

version

identifier

(from Configuration Mgmt)

Change Request
(from Configuration Mgmt)

changes

{subset}

All yellow classes are Baselined 

Items: should have the following 

attribute:

Identification, status, version

All Green classes are 

Not Baselined Items

Project Anatomy

resource dependencies

time depencencies
cost dependencies

(from Project Mgmt)

Business Case

risk
opportunity

type

assumption

price

cost

volume

(from Product Mgmt)

Product release

configuration

system release

(from Product Mgmt)

Acceptance Test criteria

agreed characteristics

test strategy

( from Product Mgmt)

1
1..*

1
1..*verified by

SoC
(from Project Mgmt)

Use Case

brief description

expected result

prerequisites

flow description

(from System Domain)

Test Case
(from Sys tem Doma...

1..*

1

1..*

1
verified by

1..*1..*

1..*

+functional

1..*
1..*1..*

agreed requirement

Product package

sellable unit

orderble unit
R-state

(from Product Mgmt)
1..*1..*

1..*1 1..*1

give reason for

System Anatomy

sw dependency mapping

o_hw dependency mapping

(from Sys tem Domain)

1..*1..*

1 1..*1 1..*depends on

Delivery

type

provider

receiver
delivery quality

delivery date
configuration

deviation

(from Projec t Mgmt)

1..*1..*
1..*1..*

group together

Product

product no

R-state

variant

life cycle

(from Sys tem Domain)1..*1..*

1

1..*

1

1..*

depends on

11 included in

1..*1..*

structure

Customer
(from Product Mgmt)

1..*

0..*

1..*

0..*

agreement

agreementReference Model

type

( from Sy stem Domain)

1..*

1

1..*

1

interface constraints

Product Portfolio

configurations

variants
product versions

(from Product Mgmt)

Feature (FAJ)

specification

description

benefits

slogan

status checkpoint

( from Product Mgmt)

1

1

1

1

justified by

1..*1..*

specified by

1..*

1..*

1..*

1..*

structured by

1..*1..* 1..*1..* satisfies needs

0..*

1..*

0..*

1..*

implemented in

Requirement

type

status checkpoint
area

source

project priority

customer priority

slogan

(from Sys tem Domain)

11

agreement of

1

1..*

1

1..*

grouped into

0..*

0..*

+trace from
0..*

+trace to

0..*

1..*
0..*

1..*
0..* specified by

0..10..1

impacts
1..*

1..*

1..*

1..*

verified by

0..*

+non-functional

0..* 1..* +functional1..*11

* 1..** 1..*satisfied in

Main Requirement

slogan

content stability

project priority

type

source

customerPriority

(from Product Mgmt)

impacts

1
0..1

1
0..1 structured by

11..* 11..* grouped into

1..*1..*
generates

BOS

customer name
target system

market opportunity
bunisess area

description

(from Product Mgmt)

1

0..*

1

0..*

generates

1 1..*1 1..*structured in

0..1 1..*0..1 1..*generates

UsefulUseless
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Legend:
MEETING ITEM
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ITEM
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Structure
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User answers

handles
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Class
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Project
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Increment
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end

milestone

(from Project Mgmt)
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1..*

1

1..*

depends on

Work package
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cost estimation

(from Project Mgmt)

1

1..*

1

1..*

based on

1..* 1+content1..* 1

specification

type

test level

pre-requisites

1..*1..*

satisfied by

Work Item

activity

expected result
assigned to

(from System Domain)

0..1 +test set0..1

11..* 1+content1..*

11

Test Result
(from Sys tem Domain)

1..*

1

1..*

1

results in

1

1..*

1

1..*

based on

1..*1..*

results in

11

11

statement of verification

Chiseled out “on the combat 

field” between 1997 - 2003 

Defined by a consultant 

“in the chamber” 



Define
Business

Opportunity

Create
Business

Sales

Design
Market
Offer

Prepare
Deployment

Supply
Solution

Implement
Solution

In- Service
Support

Exhibit
Product in

Service

Supply

PC0

SC1

PC4

SC6

PC2

SC5

PC1

SC2

PC5

PC6

SC7

PC3

SC4SC3

Crossing organizational borders
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PR- PR1 PR2 PRA

HW Design

PRB

Define
Product
Content

Specify
Product

Design &
Verify

Product R & DSales

?



Commonality?
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The significant problems we have 

cannot be solved at the same level of 

thinking with which we created them 
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thinking with which we created them 

– Albert Einstein



A paradigm shift needed
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Paradigm shifts
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Ptolemy: The earth at the center Copernicus: The sun at the center

Suddenly, everything familiar took 

on a different interpretation!

Strange behavior!



Point of departure - socially organized work
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Sp
ati

al 
dim

en
sio

n
Normative
dimension

Interrelation 

Coordination of actions
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This notation system is 800+ years old!

It is plausible that it has evolved to fit human faculties

Temporal dimension

Sp
ati

al 
dim

en
sio

n

Interrelation 
between these 

dimensions



Coordination between work contexts

A transitional 
dimension
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dimension



Socially organized work- the Activity Domain 

Attending an object, driven by some motive

Activity Modalities

- Attention
- Object orientation
- Contextualization 
- Spatialization

Framing a context

Relevant actions

Spatial orientation

Sequence of actions

Lars Taxén – lars.taxen@telia.com

Mediational means

Capable actors in different roles

Commonality

- Spatialization
- Temporalization
- Stabilization
- Transition

Changing context



Enterprise management

Information, data
Products

spatialization attention
object orientation
contextualization

Enterprise systems

Mediational means
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Business rules

Processes

Collaboration

transition

stabilization

temporalization

People

Commonality
Capabilities
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Same fundamental structure since historical times!



Enterprise Modeling 
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Traditional approach – business process modeling
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Paradigm shift – from activities to activity domains

Ericsson Business Process

Det går inte att v isa bilden. Det finns inte tillräckligt med ledigt minne för att kunna öppna  
bilden eller så är bilden skadad. Starta om datorn och öppna sedan filen igen. Om det röda  
X:et fortfarande visas måste du kanske ta bort bilden och sedan infoga den igen.
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Det går inte att v isa bilden. Det finns inte tillräckligt med ledigt minne för att kunna öppna bilden eller så är bilden skadad. Starta om datorn och öppna sedan filen igen. Om det röda X:et fortfarande visas måste du kanske ta bort bilden och sedan infoga den igen.Det går inte att v isa bilden. Det finns inte tillräckligt med ledigt minne för att kunna öppna  
bilden eller så är bilden skadad. Starta om datorn och öppna sedan filen igen. Om det röda  
X:et fortfarande visas måste du kanske ta bort bilden och sedan infoga den igen.
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bilden eller så är bilden skadad. Starta om datorn och öppna sedan filen igen. Om det röda  
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SalesSales
Create 

Implement 
Solution

In-Service 
Support

Supply 
Solution

PC0 PC1

PC2

PC3

PC4

PC5

PC6

SC8

Each domain an 
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Content
Define Product 

Content
Design 

Market Offer
Prepare 

Deployment
Exibit Product in 

Service

Specify 
Product

Design & Verify 
Product

SC1 SC2 SC5

SC4

SC3

SC6
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organizational capability



Capability perspective

Enterprise System capabilities

Enterprise capabilities
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Infrastructure capabilities

Enterprise System capabilities



DCH
Multi code

DCH
Power control

DCH 

DCH 
User data process

Cell capacity
supervision

DCH connection
supervision

SW upgrade
during traffic

Soft handover

SMS
broadcast

Fast congestion
control

Hard handover

Softer
handover

RACH Transport
channel

FACH/RACH
connection

FACH
Process user data

FACH Ack.

Traffic connection

Call path tracing

Fast 
power control

Single DCH
radio link

DCH
Single code

PCH User data process
BCCH User

data process

Multi DCH 
Radio link

AAL5/IP packaging and 
encapsulating

IP support

HW/SW info

Start MMI

Element management
platform

Operation and Management

Java execution
platform

Iub data stream setup/release

Anatomy
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FACH
setup/release

FM
support

Node connection control

PM  support

Distributed OS

SW key
handling

AAL5 layer

AAL2 network
connection control

SAAL layer

De-block HW
(incl. Self test)

RX diversion

PCH setup/release

DCH 
Synchronization

System upgrade

Scalable
execution

LED handling

Power on

Application hookLocal execution platform

CMsupport

DCH
setup/release

AAL2 layer

Network synch.
incl. Distr.

Cell processing setup/release

Resource auto
configuration

Physical
line

termination

Application
SW load

PCH Power control

Cell measurement
report to RNCNode

synch.

BCCH setup/release

FACH Power control RACH
setup/release

Setup of RBS/RNC control link

BCCH Power controlAnatomy



Uniform modeling – dependencies between capabilities

Enterprise System anatomy

Enterprise anatomy
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Infrastructure anatomy

Enterprise System anatomy



Enterprise anatomy

• Activity Domains

– Object

– Motive

Create 
Business

Sales
Supply 

Solution

Implement 
Solution

In-Service 
Support

Define 
Business Opportunity

Define 
Product Content

Design 
Market Offer

Prepare 
Deployment

Exhibit Product in 
Service

Specify 
Product

Design & Verify 
Product
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Enterprise anatomy

• Activity Domains

– Object

– Motive

• Dependencies between domains ■ Performance Need 

or Incident

■ Product in Service■ Solution 

Fulfillment

■ Performance 

Fulfillment

Create 
Business

Sales
Supply 
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■ Solution need

■ New Standards 

& Technology
■ Changes & 

Expectations & Gap
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– Object

– Motive

• Dependencies between domains
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Supply 
Solution

Implement 
Solution

In-Service 
Support

Exhibit Product in 
Service

■ Performance Need 
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Fulfillment

Enterprise anatomy

• Activity Domains

– Object

– Motive

• Dependencies between domains

• Transitions between domains

– Mapping rules, translations, interfaces …
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Create 
Business

Sales

Define 
Business Opportunity

Define 
Product Content

Design 
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Deployment
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Design & Verify 
Product

■ Solution need

■ New Standards 

& Technology
■ Changes & 

Expectations & Gap

• Activity modalities for each domain

– Data – Information Model

– Actions – Process Models

– Rules – business rules, standards, …

– Systems – IS/IT, PLM, ERP, …



Enterprise System 
Implementation
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Implementation



Uniform modeling – dependencies between capabilities

Enterprise System anatomy

Enterprise anatomy
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Infrastructure anatomy

Enterprise System anatomy



Create 

Business

Sales

Supply 

Solution

Implement 

Solution

Prepare 

Deployment

Exhibit 

Product in Service

Design & Verify 

In-Service 

Support

PC0

PC1

PC2

PC3 PC4 PC5

PC6 SC8

SC7

SC6

SC6

Delivery from stock
PC0: Offer requested

PC1: Order / Contract

PC2: Product arrived

PC3: Ready for Acceptance

PC4: Customer Acceptance

PC5: Product in service 

New Product Development
SC1: Market offer intent

SC2: Product release intent

SC3: Product model approval

SC4: Design Implementation Decision

SC5: Market offer

SC6: Product quality approved

SC6.5: Product ready for deployment

SC7: Market release decision

SC8: Full deployment acknowledged

ProductSolution Solution

Enterprise System capabilities
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Define 

Business Opportunity

Define 

Product Content

Design 

Market Offer

Specify 

Product

Design & Verify 

ProductSC5

SC2

SC1

SC3

SC6

SC4

PC6: Solution fulfillment

Infrastructure anatomy

Performance 

Need or Incident

New standards & 

technologies

Changes & 

expectations - Gaps
Solution need

ERP PLM
Product Lifecycle 

Management

Enterprise  

Resource Planning



The Enterprise Systems anatomy (PLM)
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Dynamic view of information

Performance  Need or Incident

Solution need

Changes & expectations.- Gaps

Sales object
PC6PC0 PC1 PC2 PC3,4,5

Delivery to Order states
PC0: Offer requested
PC1: Order / Contract
PC2: Product arrived
PC3: Ready for Acceptance
PC4: Customer Acceptance
PC5: Product in service 
PC6: Solution fulfillment

New Product Development states
SC1: Market offer intent
SC2: Product release intent
SC3: Product model approval
SC4: Design Implementation Decision
SC5: Market offer
SC6: Product quality approved
SC6.5: Product ready for deployment
SC7: Market release decision
SC8: Full deployment acknowledged
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In Service
Support

New  standards & technologies

Product

Solution

Define
Business

Opportunity 

Define
Product
Content

Prepare
Deployment

Exhibit
Product 

in Service 

Specify
Product

Design
Market
Offer

Design &
Verify 

Product

Create
Business 

Sales Implement
Solution

Supply
Solution

SC8SC7

SC5SC1 SC2

SC3,4 SC6 SC6.5

Temporalization modality in focus



Static view of information

PS

D

Document

described_by

includes

Product
{SC3, SC4, SC6, SC6.5, SC7, SC8}

Solution 
{SC1, SC2, SC5}

SOSO

Sales object 
{PC0, PC1, PC2, PC3, PC4, PC5, PC6}

consists_of

described_by described_by

is_a

Entity 

states

Entity type and 

identification

Lars Taxén – lars.taxen@telia.com

Solution need

Changes & expectations - Gap

New standards & technologies

Performance Need or Incident

….

is_aidentification

Relation Entity type 

hierarchy

Continue with other modalities

Spatialization modality in focus



The overall anatomy
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Why bother?
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Activity Domain

• Constituted by motive and object

• Integrative perspective
– Knowledge, information models, 

Activity in a process

• Temporalization modality focus

• One-dimensional view

• Interdependencies between 

SC 5

Design 

Market Offer
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– Knowledge, information models, 

processes, rules, means, etc., internal 

to the domain

• All modalities considered

• Transition between domains

• Commonality

• Interdependencies between 
modalities may be ignored

• Commonality may be ignored



The message

• Business process modeling inadequate 

– Captures only one dimension of a multi-dimensional complex

• Our biological prerequisites must be acknowledged

– The activity modalities

• Achieving commonality a foremost issue

– Anatomy - simple, yet powerful model
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– Anatomy - simple, yet powerful model

• EA modeling approaches must be practical

– Model organizations and Enterprise Systems from the same perspective

• The activity domain suggested as an alternative approach 


