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Topics 
•  Architecture 

– The arch to success 
– Architectural frameworks 

•  Rail example of System Architecture 
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Design 

Organisational architecture Physical architecture 

Architecture is the arch to success  
(James Martin) 

Assets Mng’t   
& Operation 

System 
functions 

(Sub) 
Systems 

Organisational 
targets 

(Mission) 

Design 
solutions 

Provides insight in the underlying design choices and consistency – or architecture- is 
required to achieve a unambiguous and consistent scope and set of requirements 

The architecture also the optimisation of the system regarding fulfilling the customer 
needs, reliability and costs.             

•  Needs 
•  Targets 
•  Restrictions 

•  Life cycle 
•  Concepts of 

operations 

•  Functional boundaries 
•  services 

•  System 
•  Building blocks 
•  Interfaces 
•  Interactions 

•  Hardware 
•  Software 
•  Personnel 
•  Procedures 

Architecture	
  ensures	
  the	
  connec-on	
  between	
  the	
  needs	
  and	
  
the	
  solu-on	
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Golden rules  
In a system architecture we optimise systems (elements), 
aspect-systems and control levels in connection. 

Golden architecture rules: 
 
•  Optimise the performance of 

(aspect) systems 

•  Minimise interfaces between 
systems (elements) 

•  Maximise decoupling of control 
levels 

  System  
(elements) 

strategic 

tactical 

operational 

supervise 

unit 

direct 

Control levels 

‘Aspect’ systems 
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Aspect systems 
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!Contrac2ng
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maintained

Traffic

concession LHT (potential extension)

R1

Maintenance!
coordina2on

concession LHT (minimum option)

Water;Mng’t

Control;Sys.

InstallaAons

Aspect systems are types of relations between Systems and 
system elements (Prof. in ‘t Veld, 1975) 
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Architecture Frameworks 

Federal Enterprise Architecture Framework (FEAF) 

Zachman Enterprise Architecture Framework 

A3 Architecture 
 

The Open Group Architecture Framework  
(TOGAF) 

View 
Type

Framework 
Product Framework Product Name

AV-1 Overview and Summary Information
AV-2 Integrated Dictionary
OV-1 High-Level Operational Concept Graphic
OV-2 Operational Node Connectivity Description
OV-3 Operational Information Exchange Matrix
OV-4 Organizational Relationships Chart
OV-5 Operational Activity Model

OV-6a Operational Rules Model
OV-6b Operational State Transition Description
OV-6c Operational Event-Trace Description
OV-7 Logical Data Model
SV-1 Systems Interface Description
SV-2 Systems Communications Description
SV-3 Systems-Systems Matrix
SV-4 Systems Functionality Description
SV-5 Operational Activity to Systems Function Traceability Matrix
SV-6 Systems Data Exchange Matrix
SV-7 Systems Performance Parameters Matrix
SV-8 Systems Evolution Description
SV-9 Systems Technology Forecast

SV-10a Systems Rules Model
SV-10b Systems State Transition Description 
SV-10c Systems Event-Trace Description
SV-11 Physical Schema
TV-1 Technical Standards Profile
TV-2 Technical Standards Forecast

All 
Views

O
pe

ra
tio

na
l

Sy
st

em
s

Tech-
nical

DODAF v1.0 

TRACK 
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CAFCR Architecture Framework 

Customer Application Function Concept Realization 
(CAFCR):  Gerrit Muller,  (www.gaudisite.nl) 
 



ProRail System Architectuur HRP 

Consistency and standardisation of 
Systems 
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ProRail Architecture framework 

!

The following ProRail architecture framework was developed 
and used as an outline for 4 workshop sessions. 
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HRP Scope and Context 

 Overweg
Bet

〉       〈

HRP Context Fysiek 

〉       〈
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Station
EHV

 Station
Ehb

 Station
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Station
Btl
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 Emplacement
At

 Tunnel Bet

 Spoorlijn
Tilburg - Ehv - 

Venlo

Spoorlijn
Nijmegen -
Ht - Tilburg

 Spoorlijn
Ehv - 

Maastricht

 Brug
Bet

 Wilhelmina
kanaal

 Spoorlijn
Veghel

Reizigers
lokaal

 Wegen

Reizigers
regionaal

Risicovolle 
industrieSpoorlopers Fauna / VeeOmwonende Dieven Winkeliers

HRP Perron

Knooppunt station

Station

Tunnel

Kruising weg

Kruising waterweg

Evacuatie / dienstweg

Afscherming baan

Vrije baan

Passeerspoor

Aansluitspoor

Wissel

 Emplacement 
Ehv

Materieel

Dienstregeling

Spoorlijn
Ht - 

Utrecht

- Afstanden tussen stations toevoegen
- Definiëren raakvlakken naar de omgeving

Project Scope
HRP Scope

0 
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HRP Conops 

Density of rolling stock: 10 (IC) + 6 (Local) + 2 (Fr).  
This implies consequences for the activities that 
the system supports, incl. it's performance. 

Time (min) 

Lo
ca

tio
n 

(k
m

) 

0 



July 

HRP physical building blocks 

HRP
Open track

HRP Network

HRP
Connection

HRP
Crossing

〉
〈

HRP 
Station

HRP
Pass station

HRP
Node station

HRP Rolling Stock

0 
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System Architecture 

!

0 

HRP
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net
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communiceren
net

transfereren

Transferen
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Instrueren
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HRP Passeerstaton

HRP Netwerk

HRP Materieel

Stationsgebouw

Kritische design parameters:
- Snel in en uitvoegen van de stoptrein i.v.m. korte volgtijden op de vrije baan
- Korte vertraging t.g.v. van afremmen, halteren en aanzetten
- Betrouwbaarheid van bovengenoemde vertraging
- Minimaliseren afhankelijkheid van wissel betrouwbaarheid
- Lengte passeerspoor 

Uitgangspunten:
- Remmen en aanzetten vinden volledig plaats op het perron- c.q. passeerspoor

Trade-offs:
- Lengte passeerspoor v.s. rem en aanzet vermogen
- Snelheidsbijsturing vermogen vrijebaan v.s. rem- en aanzet vermogen 
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HRP Passeerstation
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Layers in Architecture 
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Pass station Architecture 
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Thank you very much? 

Paul Schreinemakers 
Utrecht, the Netherlands 
+31 6 2450 2586 
schreinemakers@how2se.nl 
www.how2se.nl  

 


