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More efficient system development 
with Enterprise Architecture

Case study: SWECCIS SR2
Swedish Command & Control Information System
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Agenda

System Engineering using MODAF
– Selected MODAF views from the SWECCIS SR2 

model

MBSE Configuration
Lessons Learned
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Enterprise
Architecture

Defines the relationship 
between:

Business goals
Activities
Organisation and people
Supporting systems

pkg Resources Ov erv iew
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C# Model

Process Model

Use Case 
Modeller

Business 
Analyst

Formal 
Requirements

Non-Functional 
Requirements Model

System Analyst

_
BrowseCatalogue

________
BrowseCatalogue

_______

User Interface

Deployment Model

Dev elopers

Architect

____________

System Model

«create»

«responsibi lity»

Responsibili ty

«create»

«responsibil ity»
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Business Goals

(FMUP)

Systems

(O, P and T)

Services and 

Functions

Business Process

(M and O)

Enterprise Architecture in Modaf

«System»
Artefacts::System

«Capabili tyConfiguration»
Artefacts::CapabilityConfig Type 

AA

«Function»
Function

(from Artefacts)

«OrganisationalResource»
Artefacts::OrgResource Type O

«OperationalActiv ity»
OperationalActiv ity

(from Artefacts)

«Capabili ty»
Artefacts::Capability

«EnterprisePhase»
Artefacts::Enterprise Phase

«EnterpriseVision»
Artefacts::Enterprise Vision

«EnterpriseGoal»
Artefacts::Enterprise Goal

serviceport

«Service»
Artefacts::Serv ice

serviceport
RequiredInterfaceProvidedInterface

RequiredInterface

«consumes»
provides

«consumes»«provides»

Goals

«trace»
has vision

«trace»

Contributes to

exhibits

«trace»

supports
«trace» «ActivityToFunctionMapping»

provides
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Project deliverables

Technical Specifications
Statement of Work
Successfully accomplished by applying
– MODAF and MBSE
– Multiple user environment
– Distributed environment
– Multiple disciplines (SE, CM, Test, Security/Safety, ILS, 

Acquisition)
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Selected MODAF Views
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Operational View

Strategic View

All View

Service View

System View

«OperationalActiv ity»
OperationalActiv ity

(from Artefacts)

«Function»
Function

(from Artefacts)

«System»
Artefacts::System

serviceport

«Service»
Artefacts::Serv ice

serviceport

 OV-5 OperationalActiv ity

 SV-4 Functionality Description

 SOV-2 Serv ice Interface Specification

 SOV-4c Serv ice Interaction Specification

 SV-12 Serv ice Prov ision

«requirement»
:Requirement

(from Artefacts)

«requirement»
QualityRequirement :Requirement

(from Artefacts)

«requirement»
:Requirement

(from Artefacts)

«EnterpriseVision»
Artefacts::Enterprise Vision

«EnterpriseGoal»
Artefacts::Enterprise Goal

«Capabil ity»
Artefacts::Capability

«EnterprisePhase»
Artefacts::Enterprise Phase

«Capabili tyConfiguration»
Artefacts::CapabilityConfig Type 

AA

«OrganisationalResource»
Artefacts::OrgResource Type O

(from Artefacts)

SOV-4c Serv ice 
Interaction Specification

ref
SV-10c Resource Ev ent-Trace Description

«Artefact»
Artefacts::Artefact

«Software»
Artefacts::Software

RequiredInterfaceProvidedInterface

RequiredInterface

«derive»

structural requirements

«derive»

«satisfy»

behavioural requirements

«derive»

«ActivityToFunctionMapping»

«trace»

supports

«trace»

«derive»

provides

Contributes
to

«consumes»

provides
«consumes»

«provides»

behavioural
requirements

«trace»

«satisfy»

has vision

«trace»

Goals

«trace»

exhibits

«trace»



Acquisition View

System View

Service-Orientated View

Operational View

Strategic View

OV-2 - Identify operational
nodes (logical nodes)

OV-4 - Descibe actual and
typical organisation

OV-5 - Define business
processes (operational

activ ities)

OV-7 - Define Information
Model

OV-6c - Serv ice
orchestration - business

process realisation
(optional)

SOV-2 - Define serv ices
(structure) and quality

requirements

SOV-4c - Define serv ices
(behav iour) and
orchestrations

SOV-1 - Define serv ice
taxonomy

SV-1 - Identify systems and
subsystems and quality

requirements

SV-4 - Define functions

SV-12 - map serv ices and
systems

StV-2 - Define capabilitiesStV-1 Define Enterprise
Vision and Enterprise

Goals and trace
Capabilities

StV-6 Map Operational
activ ities to capabilities

Generate Technical
Specification

Formal Rev iew Technical
Specification

Requirements
Workflow

Requirements
Workflow - Identify
requirements

Analyse SSS requirements
and identify and trace to
design requirements on
serv ices and systems Requirements

Workflow - Existing
requirements

TV-1 Define Protocols

Generate Target
Architecture

Formal Rev iew Target
Architecture

Interim rev iew

Specify
Systems/Acquisition

SV-10c Define interactions -
behav iour

OV-1a Define High Lev el
Graphics

«requirement»
:Requirement

OV-1c Operational
Performance Attributes

«trace»
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«Operational Activ ity»
Protect Information

«Operational Activ ity»
System Management -

Configuration

«Operational Activ ity»
Security Management

Command and Control

«Capabil ity»
Command and Control::Strategic Command and Control

Command and Control

«Capabil ity»
Command and Control::Operational Command and Control

Command and Control

«Capabil ity»
Command and Control::Tactical Command and Control

Protection

«Capabil ity»
Protection::Protect C3IS

«Operational Activ ity»
Planning

«Operational Activ ity»
Execution

«Operational Activ ity»
Ev aluation

ISTAR

«Capabil ity»
ISTAR::Produce Common Operational Picture

«Operational Activ ity»
Produce Joint

Commanders Operational
Picture

«trace»

«trace»

«trace»

«trace»«trace»

«trace»

«trace»

«trace»

«trace»

«trace»

«trace»

«trace»

«trace»

«trace»

«trace»

«trace»
«trace»
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Operational Planning Process

Operational Planning Process

«Operational Activ ity»
Initiation

«Operational Activ ity»
Orientation

«Operational Activ ity»
Concept Development

«Operational Activ ity»
Plan Dev elopment

«Operational Activ ity»
Plan Rev iew

«Operational Activ ity»
Planning

«Operational Activ ity»
Execution

«Operational Activ ity»
Ev aluation

CJTF Command and Control Concept
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:Operational Command and Control

«Operational ...

:Initiation

«Operational ...

:Orientation

«Operational ...

:Concept 
Dev elopment

«Operational ...

:Plan Dev elopment

:Approv al

:Approv al

Command Post

«Service»
COA Design

«Service»
Operational Plan Design

«Service»
Plan Simulation

«Service»
Plan Synchronisation

«Service»
Plan Briefing

«Service»
VideoConference

«Service»
E-mail

«Service»
DocumentManagement

«supports»

«supports»

«supports»

«supports»

«supports»

«supports»

«supports»

«supports»

«supports»

«supports»
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The Model was used for more...
The model included more than the MODAF views

Based on identified systems, the SWECCIS SR2 
model includes FMV requirements on the 
contractors:
– Processes and activities
– Milestones and time schedule
– Deliverables

Plans such as requirement and configuration 
management plans
Project glossary
Project reports
Project process description
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MBSE Configuration
Architectural framework: MODAF 1.2
Process: MBSE adapted SE-process based on

RUP/EUP and IEEE 15288 and
described in the model

Language: UML 2.1 and SysML 1.0 (MODAF 1.2)
Integrated Development Environment:
– Consoden Contoret:

• Sparx Enterprise Architect
• Database solution MySQL
• Distributed multiple user support
• Version management
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Lessons Learned
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Text vs model based development
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Advantages
Consistent information
Formal specification language reduces the 
risk for misinterpretation
Integrated environment for all disciplines
Enables traceability in one common 
environment 
Information sharing
– Distributed work environment
– Easy to generate reports
– Export of model (parts) via XML format
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Managing Risks
Build a model structure corresponding to 
selected architectural framework.
– Assure a operational activity/function driven 

approach
– Avoid ”document structured models”

Involve a mentor
– Speed up the initial phase, avoid mistakes

Educate whole project, workshops
– Make sure that the whole project/team are 

commited to the work 
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Metrics
Input
– 500 text based customer agreed requirements (SSS) 

imported to SysML requirements in the model
– ~40 governing LedsystT documents (RA, SID, DTA, UR). 

(Several thousands of pages)
– 4 system engineers, 6 months work

Output
– Overall design description
– 2 Technical Specifications (model reports)
– Requirement Management Plan (model report)
– Configuration Management Plan (model report)
– Statement of Work
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For more information:

The SWECCIS SR2 reports and this 
presentation can be downloaded from:

www.consoden.se
(/våra tjänster/modellbaserad utveckling/)


