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Lars-Olof Kihlström is a principal consultant at Syntell AB, a 

Swedish engineering management consultancy firm. 

He has worked with model based development since the middle 

of the 1980:ies and enterprise architecture models since 2000. 

Member of the UPDM group since its inception. 

Member of the NAF revision syndicate tasked with the creation of 

the NATO Architecture Framework version 3.0 on behalf of the 

Swedish Armed Forces and was tasked with the upgrade from 

version 3.0 to 3.1. 

Member of the IDEAS group on behalf of the Swedish Armed 

Forces. 

Project Manager for the re-engineering effort that produced an 

IDEAS foundation based version of the UK Ministry Of Defence 

Architecture Framework MODAF  (1.2.004) named MODEM. 
MODEM is currently used together with the IDEAS based DoDAF meta-

model as a part of the Domain Meta Model (DMM) for UPDM 3.0. 

MODEM is being prepared by the UK as a proposal for NAF version 4. 
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Prior to MODAF 1.0, DoDAF as well as NAF (version 

2.0) were really about filling out defined forms based 

on written instructions as to what to include in each 

form. 

 

MODAF 1.0 was a first attempt at providing a meta-

model (called M3) where the elements in each form 

(views) were defined and where it was shown how 

they related to one another. 

 

Even at this point however, it was obvious that there 

were very few, if any, military connotations within the 

framework. 
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It could be said that the meta-model provides a 

grammar for speaking architecture in accordance with 

a framework. 

 

It defines the type of words that may be used and how 

they can be combined (related) to form architectural 

sentences, i.e. the syntax is well defined. 

 

Using a defined syntax can the be used to achieve 

syntactic interoperability. 

 



© Copyright Syntell AB, 2014. 

DOKUMENT-ID 

6 

Consider the following text: 

 

'Twas brillig, and the slithy toves 

Did gyre and gimble in the wabe; 

All mimsy were the borogoves, 

And the mome raths outgrabe. 
 

A portion of Jabberwocky: A poem by Lewis Carroll published 

as part of: Through the looking-glass, and what Alice found 

there (1872) 
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While the grammar use is OK, i.e. adjectives, 
nouns and verbs can be somewhat identified and 
they seem to relate to one another as they 
should, the meaning is less than clear. 
 
The implication of this is that even if the grammar 
is known the language spoken based on it must 
still be understood and syntactic interoperability 
on its own cannot provide this. 

 

7 
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The IDEAS foundation was created to achieve 
semantic interoperability, not just correct 
grammar but to achieve complete understanding 
of the language as well. 
 
The feasibility of this was demonstrated 
experimentally in 2008 in a US/UK experiment. 
 
MODEM and DM2 are based on the IDEAS 
foundation. 
 
Since UPDM 3 makes use of MODEM and DM2 
semantic interoperability will be one step closer 
to reality. 

8 
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UPDM 3 has to cope with a variety of added 

requirements such as DnDAF security views, human 

views (optionally) etc. 

 

All of these requirements have been “washed” 

through MODEM/DM2 before being implemented in 

UPDM3. 
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This was always the case since neither NAF, MODAF 
or UPDM contained any real military items. 

 

The SESAR (Single European Sky ATM Research) 
project uses NAF (NATO Architecture Framework) as 
an architecture framework. 

 

The overall goals of SESAR for 2020 are the 
following: 

Triple the airspace capacity. 

Maintain or increase traffic security irrespective of the 
increase in traffic. 

Reduce the environmental impact by 10% per flight. 

Reduce the costs of air traffic control by 50%. 
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More and more manufacturing businesses are looking at offering 
services based on the use of their products rather than selling 
just the products to an end-customer. 
 
Such services can be of different nature: 

Provide information services to be used by the customer when dealing 
with the kind of operations where the equipment they manufacture are 
being used. 
Provide information to be used for company internal purposes and deal 
with customer support after sales, efficient maintenance or upgrade 
handling. 
Actually performing the work the end customer would have used the 
equipment for. 

 
Services and their use within an operational context can be 
easily described within UPDM since it allows services to be 
specified, placed in a usage context and describing different 
kinds of implementation possibilities. 
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Many manufacturers feel that they have reached the end 

of a document driven development process and are 

starting to consider the use of a model-based system 

engineering approach. 

 

Using SysML to enable this paradigm shift is a logical decision. 

 

For a competitive edge it is also becoming increasingly 

important to fully understand the use and operational 

context of the equipment. 

 

UPDM (especially UPDM 3 that is entirely based on 

SysML) provides the tools needed to explore scenarios 

and to draw conclusions related to usage. 
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By making use of a scenario that is modelled using 

SysML it becomes possible to seamlessly transition 

from a model describing an enterprise scenario to an 

MBSE project to actually develop systems meeting 

the functionality defined in the scenario. 

 

The use of a model-based systems engineering 

approach also makes it possible to analyse the 

interactions between different functions that 

previously were mostly described by textual 

requirements in isolation (silos) and either manage 

the adverse functional interactions in advance or 

leverage them to provide additional functionality. 
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The plant has a specific production as well as storage 

capacity. 

 

The trucks have a specific maximum load. 

 

The plant and the site are usually not co-located 

implying that trucks need to transport asphalt to the 

site. 

 

The paver needs to be operating continuously and 

should not run out of asphalt (at least not until the end 

of the shift). 
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Several different layers of asphalt with different depth 

needs to be dealt with. 

 

The compactors have a limited time period to finish 

compacting the paved asphalt. 

 

The compactor is usually not as wide as the paver 

and needs to apply a given compacting pattern within 

the allowed time period. 

 

The quality of the road depends on managing the 

above in real-time. 
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ibd [Package] P01_Views [RockToRoad site description]

RoadConstructionSite

«PhysicalArchitecture»

smngr:SiteManager
1 «ActualPost»

smngrQaSection:SmngrQaSectionIF

plantSmngrComms:~PlantSmngrCommsIF

labSmngrComms:~LabSmngrCommsIF

custSmngrComms:~CustomerSmngrCommsIFcntrlSmngr:~CntrlSmngrIF

smngrPaverOpComms:SmngrPaverOpCommsIF

compactor:Compactor
1..* «FieldedCapability»

compactPaverComms:Compact
PaverCommsIF

compactedSection:Comp
actedSectionIF

cntrlCompact:~CntrlCompactIF

compactorSection:PressureIF

paver:AsphaltPaver
1..* «FieldedCapability»

tmngr:PaverOperator
1 «ActualPost» compactPaverComms:~

CompactPaverCommsIF

paverOp:~
PaverOpIF

opQaSection:OpQaSectionIF
paverTruckComms:Paver

TruckCommsIF

smngrPaverOpComms:~
SmngrPaverOpCommsIF

plantPaverComms:~
PlantPaverCommsIF

cntrlPaverOp:~CntrlPaverOpIF

cntrlPaverOp:~CntrlPaverOpIF

paverOp:PaverOpIF

opQaSection:Op
QaSectionIF

plantPaverComms:~
PlantPaverCommsIF

paverTruckComms:PaverTruckCommsIF

compactPaverComms:~
CompactPaverCommsIF

smngrPaverOpComms:~
SmngrPaverOpCommsIF

pavedSection:PavedSectionIF

cntrlPaver:~CntrlPaverIF

paverSectionAsphalt:AsphaltIF

truckPaverAsphalt
:~AsphaltIF

truck:AsphaltTruck
1 «FieldedCapability»

plantTruckComms:~PlantTruckCommsIF

paverTruckComms:~
PaverTruckCommsIF

cntrlTruck:~CntrlTruckIF

truckPaverAsphalt:AsphaltIF

plantTruckAsphalt:~AsphaltIF

road:Road
1 «ResourceRole»

section:RoadSection
1..* «ResourceRole»

roadSection:~RoadSectionIF

pavedSection:~
PavedSectionIF

smngrQaSection:~SmngrQaSectionIFopQaSection:~
OpQaSectionIF

compactorSection
:~PressureIF

compactedSection:
~CompactedSectio

nIF

paverSectionAsphalt:~
AsphaltIF

roadSection:RoadSectionIF

pavedSection:~PavedSectionIF

opQaSection:~OpQaSectionIF

smngrQaSection:~SmngrQaSectionIFcompactorSection
:~PressureIF

compactedSection
:~CompactedSecti

onIF

cntrlRoad:~CntrlRoadIF

paverSectionAsphalt:~
AsphaltIF

cntrlRoad:~CntrlRoadIF

cntrlPaverOp:~CntrlPaverOpIF

plantTruckAsphalt:~AsphaltIF plantTruckComms:~PlantTruckCommsIF

cntrlTruck:~CntrlTruckIF

cntrlSmngr:~CntrlSmngrIF

labSmngrComms:~LabSmngrCommsIF

plantPaverComms:~Plant
PaverCommsIF

plantSmngrComms:~PlantSmngrCommsIF

custSmngrComms:~CustomerSmngrCommsIF

cntrlPaver:~CntrlPaverIF

cntrlCompact:~CntrlCompactIF
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The knowledge of how to use the equipment for a 

given purpose can be documented as an interactive 

simulation. 

 

Various possibilities to enhance functionality in order 

to better meet customer needs may be tested out 

within the scenario. 

 

Services dealing with information handling may be 

defined and tested within the boundaries of the 

scenario. 
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Since the simulation is based on the use of SysML, it is 
possible to trace or even transfer some of the functionality 
straight into an equipment MBSE development. 
 
As the equipment MBSE development progresses the 
scenario may be adapted to the development performed 
and used to aid the development effort. 
 
All in all, traceability between end-user operations and 
product development cab be established that will facilitate 
the goal of systems engineering to provide the 
stakeholders with the best possible solution to their needs. 
As an equipment manufacturer, you will be able to find new 
innovative offerings and validate that your equipment 
actually provide value to your customers.  
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A functional model of the equipment needs to exist as part of the 

MBSE development and a strict model structure has to be 

adhered to. 

 

It is imperative that traces from the scenario are made to these 

equipment functional model elements and then traced further into 

the actual realization model. 

 

Because: 
Attempting to move straight into the realization model runs the risk of causing 

the individual trees to hide the structure of the forest. 

 

A functional model is also the only way to quickly ascertain at an early stage 

how different functions interact with one another. 
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MBSE model 

Model overview 

Requirements for each function 

Use cases for each function 

Model for each function 

Combined functional model 

Realization model with 

allocated functional properties 

Common data 

UPDM based scenarios 
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Combined analysis model 

Realization model 

Scenarios 

Implementation 
requirements 

Requirements 
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Questions? 
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