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Arcadia Overview



What I1s Arcadia?

AArcadia stands for Architecture And Design Integrated Approach

AArcadia is a structured analysis approach to developing and
decomposing a problem into a system architecture.

Alt integrates with requirements analysis in an iterative fashion

A The architectural design informs the requirements analysisvéral
versa

Als integral to planning IVV activities

AArcadia is designed to be flexible and scalable such that an
engineer only needs to model what is important



Arcadia Overview - .
Top level concepts s
Arcadia has 4 main Architectural

layers
AOperational Analysis [O&]what

A System Analysis [SAWhat the =
system needs to achieve for the o
users

ALogical Architecture [LA]
Conceptual Architecture

APhysical Architecture [PA]JHow
the system will be built




So which layers to use?

It Depends

A{ dzNB Xwhat dodsiit depend on and how do
| decide?



Questions to ask?

How will the layer add value?
How well Is the solution understood already / what is already known?
How will it help the system through the kf®ycle?

s the system deployed to multiple site/platforms?

s the scope of each stibam team well understood?

How much is needed to help the project?
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Operational Analysis [OA]

Overview

A The objective of the operational analysis is to
formalise the needs, missions and activities of the

end users of the system and capture them in a — e

series of operational processes and scenarios B |

A The operational analysis forms the basis for a
Concept Of Operations (CONOPS)

A The operational analysis ensures the system
analysis is grounded in a clear understanding of the
end users needs and how the system will be used



Operational Analysis [OA]

Overview

AVery conceptual for a realistic Transport or
Infrastructure solution

Ambiance Mugic

Alf the technical solution is already

_____
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understood and implemented in many
similar ways in many installations, limited
value can be extracted

AMany projects start with organisations that
already exist and are already operating
similar systems, so generally limited help Is
needed at this level of abstraction




System Analysis [SA]

Overview

AThe objective of the system analysis is to
define the system role in satisfying the

operational needs/CONOPS

Alt is a blackbox analysis that identifies:
AThe functions the system has to perform
AThe exchanges and interfaces between the

system and external actors

ADerives scenarios used to describe the use of the
system from the functions, exchanges and
Interfaces of SA and the scenarios from OA
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System Analysis [SA]

Overview

ACan be used to inform the development of
customer/contract requirements and form

the basis of initial cost estimates
Aldentifies system boundaries and interface ==, . T

potentially useful to identify thé&ol == R =

poundaries within a large complex system | | ==L =

A5 2SayQi LINRPQARS Of I .._ __ _, . __. _.
Transport & Infrastructure deployments
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Into interface physical design



Logical Architecture [LA]

Qverview

AThe objective of the Io%ical architecture is to identify how

the system will work without considering specific
technology or deployment issues.

AFunctions are decomposed and grouped into logical

components. Interfaces and functional chain are identifi

AThe system can be analysed fratmumber ofnon-
functional perspectives including performance, 1VV, safe
etcX | )P R I LILINB LINA 0SS O2 Y LINZ

ALogical architecture can be used to

A Focus first on how the system will function rather than how it w..

be built

A Define a general architecture for a product line, system that has
multiple variants or multiple deployment configurations

A Generalise an architecture such that it is resistant to technology

obsolescence
A Manage the breakdown of scope between design teams




Types of Logical Architecture
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Types of Log

ADeployment agnosti

solution

ASpecific solution

cal Architecture
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Physical Architecture [PA]

AThe objective of the physical architecture is to identify all the system
components their behaviours, interfaces and account for technological,
deployment and system variant decisions

AThe physical architecture forms the basis for a system design synthesis
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Physical Architecture [PA]

A Aligns with well understood solutions like transport and infrastructure, as the technical solutions can be completelyedescrib
A Separates the concepts of physical and logical interfaces

A Allows for deployment relationships rather than just part of/contains relationships

A When including the EPBS allows for clear scope delineation between delivery teams

A Shows the mapping of functional chains/thread required by customers to the technical solutions
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Arcadia Recursively Masters Complex System:

Main Concepts

AArcadia builds recursive

system to suksystem =
models l Complex §
i System

ATraceability and

automated transitions C )
between models allows
smaller focused models l System l System N———

N

X

to work together in the |

IargerI context of a Sub Sub
complex system System System




PA In Transport and Infrastructure

Main Concepts

Capella brings significant advantages to transport
and infrastructure projects through'its use of the
ARCADIA framework.
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A This includes structured use of Physical

Architecture NodesBehaviouralComponents,

and Functional Chains, enabling clear modelling
systembehaviourand interfaces.

A The REC/RPL paradigm supports rapid scaling o
models with repeated elements, common Iin
Infrastructure and transport systems, while
functional and component exchanges naturally
reflect logical and physical interface patterns

A These features provide a solid foundation for
Interface documentation, further enhanced by,

D=IFla
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enables efficient, repeatable production of
artefacts at scale where many documents need to
be produced.
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A starting point for Layers in Transport and
Infrastructure

AOperational Analysic Only if the client is building a new
organisation. CONOPS?

ASystem AnalysisUseful to define the context, external interfaces,
what is in scope and what is not, help build the contract spec.
CONOPS?

ALogicak It depends may not be needed
APhysicat where most of the work should take place

Warning: Getting this right is about balancing the simplest way to get a
job done, and avoiding reworkeworkshoping taking too long.



A relevant Transport and
Infrastructure Example



A passenger information system
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AAn example typical of the sorts of systems we see in Transport and
Infrastructure




A passenger information system
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AWe start by defining the
general pattern for the
system

AThe Passenger Information
System (PIS) has a heawld
system at a different
location from the endpoints

AData traverses a comms
system between them

AThe endpoints are deployed
to a structure

Passenger D Infomation Network

2NJ | =1/

Passenger

Information |
Network
Equipment

%Informatfon
System Speakers

%E Small Roof
Mounted Display

ELGFQG Wall

Passenger
#® nformation
121}

Server

f Display

EITrain Location
4 Service

{eaitsSy:



A passenger information system
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Passenger Information H‘ Jﬂ Passenger Information

AThe functional threads Ntk Equigpagt
through the system show 21 et sop i
how the system
addresses ithigh level E -
requirements ®

. D3 Train arrival / departure times f

AThe functions show each E e
adzol aaSYote K — e TS
role in achieving the I

f@ Provide Audio PIS inf

® Display shortfom PIS
Info.

D= Audio tinfe and stop updates .c?. Update PIS with realtime train locations

reguirements

B3 Train arrival / departure times "
- * Provide visual train info.

Passdnger Inforrpation .
Serv g E(ﬁ'. Provide audio train info.

€ . . i
Generate Predicted [] €8 Train Location Service
@ train timing per
Yevmitarr D Train Identification and Location

@ Provide train locatior




A passenger information system
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Name Type Default Value

+ | @ Electronic Parameters|

AProperties and/or
viewpoints can be versope Al
used to capture o toupopary S0k
other key design touprpary O
parameters 2 o Small Roof Mounted

™ il Display
AThe general case
shows us how the
system works, but
we need to see the S,
system deployedat 7 | |
GKS f20lF0A2yaXx ¢KAaA B o egh o
Where Capeua rea”y & Bandwidth 100.0 Mb/s
excels

B Train arrival departure times

f@ Display shortfom PIS
Info.

B ¥ (Physical Component) Small Roof Mounted Display [REC]

D= Train arrival / departure tim

Name Value

+ B Electronic Parameters




A passenger information system
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AC A N\E U z f S U Q LT @Station e ®Track and Surrounds
Slmple case @Con;gsef{oo‘m #®Concourse @Shelter —
nformation ) L Hh N - si8 Information
A We can see that we have e
the structure of the | _ T
station / building mw]
modelled
Awe Can See that We have @Trunk Communications
deployed the subsystem

to the station

AWe can see it is logically
connected to the head
end via a simplified
comms system

@Control Facility

E‘Passenger Information
Server




A passenger information system
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ANow we can add
the real physical
links rather than
conceptual links
and start mapping
the logical links to
the physical links

SAa0NAOdzOA2Y {@&alGSYX
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Passenger
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Network
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o
E‘Smm‘l Roof
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(s
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®Control Facility
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.“m'fa:( to Ctrl
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A passenger Information system

agsyz
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AWe can expose
where the

Ol

Q

functions are

- The PIS system shall pass PIS data to PIS end-
points

Q

deployed

- The Station PIS net. equip. shall accept audio
time and stop updates from the PIS server

Q

AAnd we can may

- The Station PIS net. equip. shall accept Train
arrival/departure time updates from the PIS
server

(=]

the

- The Station PIS net. equip. shall connect to
the Trunk Comms via a 1Gb/s TCP/IP connection

Q

requirements to

- The Station PIS shall connect to the PIS Server
via the Trunk Communications

each element of

Q

#Comms Room

®Station Building

Passenger

Information | |

Network
Equipment

®BConcourse

SAa0NARNOdzIAZ2Y { &

#Station

5 - Small Roof
Mounted Display

@P|atform
@Shelter

Passenger

sf8Information

Pass PIS data t
PIS end-points

System Speakers

Provide Audio PIS
info.

®

BTrunk Communications

| =1/

@Track and Surrounds

@ Train Location Service

- The PIS Server shall connect to the Trunk
Comms via @ 10Gk/s TCP/IP connection

the solution,

Q

- The PIS server shall send Train arrival /
departure time updates to the Station PIS

Q

ensuring nothing

- The PIS Server shall send audio time and stop
updates to Station net. equip. at all stations

IS missed

Q

- The PIS system shall generate Predicted train

timing per location

Z o
E'Passenger Information
- Server

D
-

Generate Predicted
train timing per locatioj

®Control Facility

(R}

- The PIS system shall provide passengers
with realtime visual information

Q

- The PIS system shall provide passengers

2]

Train Identification and Location

with realtime audio information

%% Provide visual train info.

~ 3P update PIS with realtime train locations

- - - sff1®% provide audio train info.



A passenger Information system

2NJ 9f SO NAXOF 5

But,i KI 1 Q&
how real systems

B

Q

are built

- The PIS system shall pass PIS data to PIS end-
points

Q

A There will be

- The Station PIS net. equip. shall accept audio
time and stop updates from the PIS server

some endpoints
repeated
multiple times,
some not there
at all

A There will be
multiple
deployments ana
multiple

o

Aad

- The Station PIS net. equip. shall accept Train
arrival/departure time updates from the PIS
server

(=]

- The Station PIS net. equip. shall connect to
the Trunk Comms via a 1Gb/s TCP/IP connection

(R}

- The Station PIS shall connect to the PIS Server
via the Trunk Communications

(=]

= The PIS Server shall connect to the Trunk
Comms via 3 10Gk/s TCP/IP connection

Q

- The PIs Server shall send Train arrival /
departure time updates to the Station PIS

Q

- The PIS Server shall send audio time and stop
updates to Station net. equip. at all stations

(R}

- The PIS system shall generate Predicted train
timing per location

locations
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PIS Info
2 411 {3
| -

Train
Audio time
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BTrunk Communications
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[ @ Train Location Service ]
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y L‘
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- Server

Generate Predicted
&

®Control Facility

_of  train timing per locatiol

D Train Identification and Location

Q

- The PIS system shall provide passengers
with realtime visual information

Q

- The PIS system shall provide passengers
with realtime audio infermation

o provide visual train info.

~ 3% Update PIS with realtime train locations

- —! “b Provide audio train info.



A passenger information system A
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ATaking RECs
(Recordings) of
elements and
deploying them a
Replications (RPL
allows multiple
deployments that
Transport and
Infrastructure S e
projects need = e

@Station Building

©Comms Room ©Concourse
Passenger [ Physical Port

Requirements




A passenger information system
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ATaking RECs
(Recordings) of
elements and
deploying them a
Replications (RPI
allows multiple
deployments that
Transport and
Infrastructure smemrmey— e
projects need 7
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A passenger information system
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AWe can take RECs G
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A passenger Information system
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Alf the main desig|
REC) Is updatec
nis can flow
nrough to some
all ofthe RPLs
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A passenger iInformation system
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Alnterfaces
documentation
between subsystems

can be
using

enerated

Docs

Interrogation of wekH
structured models

AThe functional
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- The PIS system shall pass PIS data to PIS end-
points

Q

- The Station PIS net. equip. shall accept audio
time and stop updates from the PIS server

Q

- The Station PIS net. equip. shall accept Train
arrival/departure time updates from the PIS
server

Q

- The PIS Server shall send Train arrival /
departure time updates to the Station PIS

Q

- The PIS Server shall send audio time and stop
updates to Station net equip. at all stations

Q

- The PIS system shall generate Predicted train
timing per location

1~ Equipment
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BStation
@Station Building
@Comms Room |

Passenger

Information
Network

@PBSS PIS data t4

PIS end-points

SYZ
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Q

BTrupk Communications

- The Station PIS net. equip. shall connect to
the Trunk Comms via a 1Gb/s TCP/IP connection

(R]

- The Station PIS shall connect to the PIS Server
via the Trunk Communications

- - Server

Hdontrol Facility

\
Passenger Information

Generate Predicted
train timing per locatio

(=}

- The PIS Server shall connect to the Trunk
Comms via 3 10Gb/s TCP/IP connection

Q

- The PIS system shall provide passengers
with realtime visual information

Q

- The PIS system shall provide passengers
with realtime audio information

rrrrrr E(h Provide audio train info.

""" .rhp'm de visual train info.



A passenger information system
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Alnterfaces
documentation
between subsystems
can be generated
using Docs
iInterrogation of wek
structured models

AThe functional
exchanges transla . . s oA
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