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1. Introduction

1.1 About this presentation document:

Assistance for the design of interoperable trartspderance (ACTIF) is a toolkit box put in
place by MEEDDAT, designed to help transport systlEsigners and project managers to
make them interoperable, i.e. capable of exchgngiformation, collaborating and sharing
technical solutions. The system is based on:

- a method for implementing interoperable transpoysstesms, described in a
methodological guide;

- a model which provides Bepresentation of transport sectors(professions?)ral the
interfaces between them

- aset of tools for accessing and using the knovdetirscribed in the model.

This document is part of a set of similar documewtsich are designed to present the entire
model in an instructive way and which set out thaagal principles under which the model
can be adopted by ACTIF users. It is fhremework document, which sets out the entire
model, the logic behind its design and the modgltudes used.

Other documents provide a more detailed explanatiothe functional areas represented
within the model. They have a greater focus oniddr sectors and services and go into
greater detail about the content of the model.

These documents are available for public viewing aownloading on the following
website:http://www.its-actif.org

1.2 Document contents

This document is arranged as follows:
e general modelling principles;
e the functional scope described and possible exiagsif this scope;

e a description of the model (elements representedliaks between these different
elements);

e various representations of the model and how tdhesa.



2. General principles behind the model

A model, by definition, is a simplified represemat of a more complex reality. This
representation is limited to those elements necgssal sufficient required to understand
how the system works, to forecast behaviour invarmgicontext and to plan solutions within
certain limits and under certain conditions. A moaheist therefore be easy to understand
and easy to use.

In order to achieve this, it is important to:
e define the subject of the model - what it is suggo® represent;
e set out its scope - what it is supposed to be feed

e describe the modelling rules used - defining tremeints, how these elements are
described and the links between them;

e describe how to use the model - including the tegigh will allow to use it.

2.1 Purpose of the ACTIF model

The ACTIF model provides eepresentation of transport professions viewed from the
perspective ofinformation systems The activities that it describes are based around
functions designed tacollect, store, process and disseminate data of measing
complexity.

This choice is based on four major considerations:

e The development of information and communicatiocht®logies has been a key
driver in the emergence of new services, new sgetod associated activities;

e There is already a wide range of activities thah d¢ee classed as basic data
processing activities, producing compiled data te be used to launch other
processes;

e By creating a chain between the compiled data diissgion function of one
activity and the data reception function of a se&kcactivity, it is possible to describe
a series of logical, functional chains that go lmecexisting structures and
organisations;

e This logical representation can be separated frgraciBc technologies and
organisations, to create a sufficiently stable egermodel.

The purpose of this model is therefore:

e To present (or show) the potential interfaces betwaructures and organisations in
similar or different sectors* that may be requitectollaborate, coordinate activity,
interoperate, etc.;

e To identify the areas in which standards existamchto be defined,;

To take advantage of sector-based expertise aack tas a reference and knowledge
database;

° To provide a model of how transport systems opesatk are organised in
practical examples.

This last point raises the possibility of usingetestion tool for the elements described in the
model. This would involve representing how realtsyss, organisations and structures
operate using an abstract model.



2.2 Scope of use

2.2.1The functional areas covered

In order to make the representation easier to wialed and use, the transport sectors
covered by ACTIF are grouped infainctional areas each of which corresponds to
structures, organisations or services found inéaéworld.

The ACTIF model contains nine functional areas.yrhee segmented and numbered in
accordance with the equivalent European frameweRAME):

- FAL: provide electronic payment facilities;

- FA2: manage safety and emergency services;

- FA3: manage transport infrastructures and theifi¢ra

- FA4: manage public transport operations;

- FAb: provide advanced driver assistance systems;

- FA6: manage and inform on multimodal transportgtion
- FATY: enforce regulations;

- FA8: manage freight and fleet operations;

- FA9: manage shared data.

Each of these functional areas is described inegifép presentation document. As far as
possible, each functional area is independent fspetific modes of transport. They may
involve the use of road, rail, river, sea or aangport infrastructures. The modes of transport
involved may include buses, metros, trams, boatsau®. The terminology used may display
a bias towards road transport, since this was dng@rthnt element in previous versions.

2.2.2The functional sub-areas or sectors

Each functional area comprises its own functiondd-areas. These sub-areas are similar to
the concept of “sectors* professions”, in the setiwd the type of data they process is

largely constant. In general, as a result of tlggclahat has appeared over the course of
successive developments of the model, the folloviumgtional sub-areas have been defined
for each functional area:

- describe the service (theoretical offer, pricimgyél conditions, rules);

- elaborate, assess and update operating strategies;

- monitor and analyse field information;

- regulate or manage in real-time (strategy implemt#t and monitoring);
- manage shared data within a particular sector.

This logic has not yet been fully achieved. Thislige to the demands of each sector (and
experts) and the overall complexity of the systdinis may also lead to deficiencies in
certain areas, which should be resolved in futesreetbpments of the model.

The scope of use of ACTIF is therefore limited Bole these functional areas. It may be
possible to represent sectors and organisationdétautside this framework through the
use of analogies.



2.3 Modelling rules - initial approach

The decision to represent transport sectors(? @egsions) and their associated logics from
the perspective (? Point of view) of informatiorstms means that there are certain basic
principles that need to be followed to make the ehodlevant and comprehensible, both in
terms of how different sectors(?) are representetim terms of how the model is used to
describe real transport systems and ITS’s.

The basic rules that were followed when creatirg ltdgical representations of all sectors
within the model are as follows:

e it should be easy to read;
e the functional chains should be easy to understand,;
e there should be consistency across the entire model

2.3.1The functions - datastores

As a result of the links with information systemsthe transport field, also known as ITS’s
(Intelligent Transport Systems), it has been pdssib identify those elements that are
consistently stable across all sectors. The folhgwWunctions have been identified:

information collection,

e information storage,
e information processing,
e preparation of information for dissemination.

2.3.2Data flows or messages

These functions all generate or receive data fignessages).

The collection functions gather basic informatidgther from the dissemination functions of
other sectors (within the ACTIF model) or from thatside world (via sensors in the location
concerned, from third parties, or from other systenot included in the ACTIF model).

The dissemination functions send generated messatijes to the collection functions of
other sectors (within the ACTIF model) or to thetside world (via equipment in the
location concerned, to third parties, or to othetems not described in the ACTIF model).

The basic data comes either from other sectorgsepted within ACTIF, or from “external
third parties”. named “terminators” In the same wé#ye information generated by the
processing function is disseminated to other secioto “external third parties”terminators.
The term “terminator” refers to entities, individsiar systems for which the internal logic is
not represented within ACTIF: field equipment, partstructures and organisations, drivers
and users, etc.

For example, amfrastructure manager (whose role is described within ACTIF) receives
“event alerts” from field equipment (cameras, lgopfc.), which he/she then processes
before disseminating his/her “analysis” to the peap charge of implementing a field event
management strategy. If traffic regulation measwaes needed, he/she communicates the
relevant information to the infrastructure’s useia variable message signs (VMS'’s) or
other types of media (radios). The cameras, cosinéS’s, radios and users are all classed
as “terminators”.

The “disseminated event” information may also bet ge the relevanpublic transport
operator, who will take the necessary “regulation measurggbssible service
modifications). These “regulation measures” will d@mmunicated to the vehicle (driver)
and/or to passengers and other users.



2.3.3Functional chains

The various transport sectors are modelled with@TH using very simple representation
principles, making it easy to follow the differenformation processing and development
functional chains and to identify the interfaces with the outside Mf@and other sectors on
the representation diagram (also known as the geamthitecture or “pattern”) presented in
figure 1.

The functional chainsdescribed in the model are logical chains of imfation collection,
storage, processing and dissemination functiongshwgend information to other collection
functions, storage functions, etc. This may invobtlesed processes, i.e. which originate
from and terminate with an external third party.may also involve internally cyclical
processes, either as part of cooperation betwedneps, or where there are plans to assess
the processes and strategies implemented.

These logical chains must not be viewed solely ftbenpoint of view of the technical and
ICT systems required to achieve thehimey must be seen rather as functions that are
part of a wider transport service arrangement, whid includes automation or human
intervention (ICT technologies are then used to asg decision-making).

The purpose of the ACTIF model is to provide a espntation of the operating logic within
different transport activity sectors and any cadia@tions and information exchanges that
may exist between these sectors. The idea is septehese sectors in the formsthble,
logical functional chains that are independent from specific technologies and
organisations.



3. Description of the ACTIF model

3.1 Generic architecture of the model - the “pattern” mncept

In order to ensure that the model can be usedte#de in the future (particularly with
OSCAR the simplified architecture design tool)isitmportant to understand the structure
used to represent the different transport secékwmsndicated in paragraph 2.3, it was deemed
necessary to break the model down into functioredsbased on homogeneous sectors.

These different sectors process specific typesfoirination for pre-defined purposes. For
example, emergencies are managed by two speatfiorse

e call processing (in call processing centres): frtaking calls to disseminating
processed information to intervention services;

e intervention management.

The link between these two sectors is based onctiramunication of information
concerning a particular emergency from the firsh®second.

Sector (functional sub-area) diagrams are created) @ generic logic as shown below:
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Figure 1: Generic architecture

The principle is as follows:

> Data from external third parties and/or functioms #ed into one or more
“Collect / acquire data” functions. Only these ftioos are authorised to receive
data from the outside world.

> The “Collect” functions perform a basic test (onigiformat, etc.) on the
collected data, them forward them to a Datastore.



> The Datastore stores all permanent data relatirey particular sector (e.g.
Event data). The data stored may be raw, aggregatedolidated, summarised,
etc. It is important to note that the existencéhed element does not necessarily
mean that an IT database is used. The Datastovenatitally includes a range
of functions including access control, access mameagt, query management,
etc.

> A “Compile” or “Consolidate” function is then uséadl search for data in the
Datastore, consolidate these data (consistencyhtastogenisation of data from
different sources and in different formats, etol acinsert these processed data
into the datastore.

> A "Produce” or “Prepare” function is then used warch for data in the
Datastore, produce data in a format that can beedimated, reinsert the
produced data into the Datastore and send these tdathe “Disseminate”
function.

> The “Disseminate” function is responsible for sewdithe data prepared
during the previous phase to the intended extehira parties and/or functions.
The data are disseminated in ether “push” or “poiide, as appropriate. This is
the only function that is authorised to communiat to the outside world.

» There are also a number of “reflexive” data flowstvieen the
“Disseminate” and “Collect” functions within the rma sector. These are
designed for the purposes of sharing data betweferesht structures and
systems that carry out the same functions.

The “pattern” (or model) shown in figure 1 is udedall data flow diagrams. By using this
pattern, it has also been possible to segment/gtbapfunctional areas/basic functions
according to similar sectors that may exist inrénad world.



3.2 The links between functions and functional areas:unctional
sub-areas or sectors

These basic “Collect / acquire data”, “Compile”,r6Buce” and “Disseminate” functions
will be integrated into a so-called “aggregated’hdtion. More often than not, this
aggregated function represents a functional breskdof the sectors concerned (see
example above).

It is therefore possible to say that an aggregdtedtion must contain information
collection, processing (“compile”), preparation atiisemination functions, in the same way
that a sector can be described in terms of proolucutput (information) based on specific
input (data).

This pattern has been applied universally to craatensistent model (that is simple, easy to
read, easy to understand, etc.). For example, bal@vtwo relatively similar functions,
“Manage emergencies” and “Manage traffic’. These thagrams clearly demonstrate the
“pattern” concept and the symmetries between tleeftmctions. Similar strategy selection
and implementation sub-functions are outlined ugiirgsame colour.

These functional sub-areas are essential to thaineler of the model. They act as:

e the basic entry point into the model, as proposedhe website: the data flow
diagrams are a logical representation of how eactos operates, from the input of
essential data and the source of this data, tgtbduction and dissemination of
outgoing information and its recipients.

e the basis upon which real functional systems afiael®in OSCAR - this concept is
used to select activities.

In turn, the functions are linked to each functiomeea through their association with
functional sub-areas and, where applicable, agtgddanctions. This link is represented in
the functional tree diagrams (figure 3).
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3.3 The components of the model

3.3.1Terminators (sur tout le document)

Definition

External Third Parties are interaction points befmveranspor

systems and their environment. They both transmit @eceive

information.

—

Visual representation

’3 Conducteur

8

Naming convention

A short, meaningful name
Examples Regulatory enforcement authority
Field camera/ AID equipment

Operator

Characteristics

There are four types of external third party:
« physical entities: Environment, Road surface, etc.
« human entities: Operator, Driver, Traveller, etc.

+ systems: emergency systems, atmospheric con
system, etc.
« organisations: transport authorities, finan

establishments, etc.

dition

cial

Specific rules

An external third party is not a real entity, butepresentation ¢
an entity’s role in relation to the system: e.@ #ame person m
be considered &aveller, driver, customer, caller, etc. dependin
on the role that they are playing in relation te fystem.

Our interest in these third parties is restrictedteir role as
trigger for a particular sector process, as a plervof information
that the system collects and processes, or asipiercof the
information that the system produces.

We are not interested in the internal functionshirfd parties fo
the purposes of the model (black box concept)r fla@ictions are
not described.

]
ay
g

a

r

Management rules

- ??Third parties are only represented on a singld (@o
parent or sub-directories)

« An external third party transmits and receives di@as
only

« An external third party only transmits data floves br
receives them from, basic functions

« An external third party never transmits data toemeives

them from, other external third parties

D




3.3.2Functional areas (FA)

The functional areas represent a homogeneous, colyrerogniseq

)
breakdown of the main transport-related activities.terms of the
e

ACTIF model, they are the first criteria by whichetfunctions ar
segmented.

In its current state, the ACTIF model is designecciteate / analys
system architectures in 9 functional areas:

« FAL. Provide electronic payment facilities
+ FA2. Manage emergency and safety services

Definition
« FAS. Manage transport infrastructures and theffitra
« FA4. Manage public transport operations
« FAb5. Provide advanced driver assistance systems
+ FAG6. Manage and inform on multimodal transportation
« FA7. Enforce Regulations
« FAS8. Manage Freight and Fleet Operations
+ FA9. Manage Shared Data
Visual

representation

4. Exploiter les
transports publics

Naming Name consisting of a number indicating the arebovi@d by a shor

convention phrase describing the area and starting with a. verb
The functional areas are linked solely to aggrahditmctions, whick
represent sections of the activity described: theyup together thes
aggregated functions.

Management . .

e They do not transmit any data flows (or messagestitly.

They appear in the model via context views. Thkslibetween extern
third parties and other functional areas are remtesl as channe
covering all the information exchanges describegr@ater detail.

—



3.3.3Functions

A function is an information processing operatiBanctions are defined

DI e from the hierarchical breakdown of each functicaraia.

In order to manage the different levels of represtéan, functions are
grouped into hierarchical tree diagrams (one pectfanal area):

« Functions that group together other functions, kmoas
“aggregated functions”;

« Functions at the bottom of the tree diagram (no-ditdxctory),
known as “basic functions”.

Characteristics

Name consisting of a number with several digitpasated by full stops,
and a short sentence describing the activity andirsgy with a verb
(infinitiv form).
The first number corresponds to the number of tlrectional area to
which it belongs, the second is the number of thection within the
functional area, and any subsequent numbers reprigs@osition in the
functional hierarchy.

Naming
convention

D

Visual Aggregated functions and basic functions are remitesl differently:

|:| 2.2 Gerer les 22.5Gérer les
Urgences intér ventions

=

Aggregated function Basic function

Basic functions

« A basic function only belongs to a single functiosab-area, Q
a first level aggregated function.

« A basic function transmits and receives messagekatar flows
to or from other datastores, basic functions, otereal
terminators.

« Basic functions are divided into three types: aiitm,
processing and information dissemination functiorighe
incoming information processing* process is intégganto this

Management function. (processing procedure? ??)

rules . A basic function does not have any sub-directoviéthin the
ACTIF model.

=

Aggregated functions
There are two levels of aggregated functions:
« functional sub-areas which contain basic functions and
datastores.
« second-level aggregated functions, which contairversd
functional sub-areas (in functional area 8 only).

Management « aggregated functions only belong to a single sedeve
rules aggregated function or a single functional area.

« aggregated functions do not transmit any data flojws




messages) directly.
« aggregated functions appear in the modetwistext diagrams

« the links between two aggregated functions areessgmted as

channels, which cover all logic flows between thasit
functions (or datastores) belonging to each one.

« similarly, the link between an aggregated functiand an

external third party is represented as a channahmtontains

all logic flows described in greater detail.

Specific rules

In representations of the model created using the EGA tool, the

hierarchical links between basic functions andabgregated functions
to which they belong are presented in “flowchayia diagrams, known

asfunctional tree diagrams

Basic functions appear indata flow diagrams and inthemed views
since they describe an information processing p®ce

Aggregated functionsappear ircontext diagrams since these show a
possible interfaces between aggregated functiodsttdard parties. The
interfaces are represented as channels which ocomthidata flows

described in greater detalil.

When using the model as proposed by the OSCAR tool,

The sub-systems are described in terms of the basations that the
fulfil and the datastores that they contain. Anraggted function i
therefore selected implicitly on the basis of die tfunctions an
datastores that it contains.

Partners are described either in terms of the eakehird parties q
aggregated functions that correspond to their role.

o<

=



3.3.4Datastores

These represent elements designed to store datesgesl by an
information system and make it available to otherctions.

They contain either permanent data for archivingl arewing, of
temporary data used for “real-time” information @eesing, e.g. by

>

Definition “intervention strategies” which rely on(?) an arsady of a given
situation.
They also act as a “log book” within the modeltfzsy are supplied, i
real time, with information from the processing aimdormation
dissemination functions.

Visual

representation

1.4 Stock de Données
Contrats Clients

—_— —_
B ———

Naming
conventions

Name comprising a number with 2 digits, separated full stop, and
name ending with “...Datastore”:

- The first digit indicates the functional area toigthit belongs;

+ The second number relates to the datastore’s gositithin
the functional area.

Examples: 1.4 Customer Contract Datastore
7.1 Rules and Related Offences Datastore

D

Characteristics

The datastore concept is used to represent datd bgeseveral
functions within the model: the model thereforealves access to|a
datastore rather than circulation of informatioonfr one function to
another.

Management
rules

Datastores are linked to one functional area dnlythe OSCAR tool,
selection is carried out via the functional subaare

Datastores only transmit or receive logic flows ¢@ata flows) to o
from basic functions. Therefore, they do not traihsdata flows
directly to external third parties.

=




3.3.5Logical Flows

Definition

A logic flow is a data exchange between elementhefmodel tha
cannot be broken down: basic functions, externatl tharties an
datastores.

L

Visual
representation

< acceptaiion paiement —

Naming
convention

The flow name consists of a short phrase, with waeparated by
spaces. Some flows are preceded by the prefix “REkgnifying that
these are reflexive flows. Flows of this type aezatfrom a particulg
dissemination function and return to the collectfanctions of the
same functional sub-area. These are used to exehiafgrmation
between structures carrying out the same role.

=

Characteristics

The model contains a number of “reflexive” flowlsese are sent from
dissemination functions to information collectiamétions within the
same functional sub-area. These are used to exehahgmation
between structures carrying out the same role. hea ©SCAR
application, these flows are shown when modelling-systems that
fulfil very similar functions.

Similarly, there are “exchange flows”, which separffows belonging
to a particular sub-area and those that come fritver cub-areas. The
selection of these flows will be shown in the OSCiBI.

v

Management rules

Each flow is unique: as a result, it can only hawve source, but
several recipients.

Flows received or transmitted by third parties oaty come from or
be intended for basic functions.

=

Logic flows received or transmitted by datastoras anly come fron
or be intended for basic functions.

Aggregated functions and functional areas do rastsimit or receive
logic flows.

Logic flows are only represented on a single ldwnel parent or sub
directories) They can be integrated into channelste purposes of
representing the interfaces that exist betweenggmnegated functio
and other aggregated functions or external thirtlgs

>

A channel between two aggregated functions is teetkscribe th
logic flows that may exist between basic functioms datastore
belonging to each one. Each logic flow is onlydtsbnce, even when
a flow is transmitted to several basic functionshimi an aggregated
function.

n D

3.3.6Standards

Definition

These represent the standards, method and usuas, rul




recommendations, de facto standards and good ggadtiat can be
applied to each element within the model: logiomip external
terminators, datastores, basic functions, aggrdgaitections and
functional areas.

Visual
representation

Meaningful label (recommendation) or name (standard
Naming convention | Examples: traveller information via DSRC
EDIFACT

Management rules | Standards are linked to all subjects to which tteay be applied.




3.4 Different visual representations

The ACTIF model can be represented in three diffeneays:

> Functional tree diagrams: these represent the rblécal links between basic
functions and the aggregated functions to whicly thedong (see figure 3);

> Logical views: data flow diagrams or context diagsa

> Thematic views.

3.4.1Functional tree diagrams

The ACTIF model is represented using a hierarchigattional breakdown. The top level of
the hierarchy contains the functional areas. Tleedivided into aggregated functions or
functional sub-areas, which correspond to spes#ittors. These are then divided into basic
functions, which are described in greater detail.

For functional area 8 (Freight and Commercial F@peration), which is a particularly vast

area, an intermediate division is required, invadvsecond-level aggregated functions. The
functional tree diagrams show these links.
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Figure 3: Functional tree diagram of a functional aea



By definition, these functional tree diagrams als/apntain three levels of division. As
shown in figure 3, they contain:

» the functional areas,
> all aggregated functions within an area,
> all basic functions within an area.

For functional area 8, there are two possibilitipsesent the functional area and the two
levels of aggregated functions (see figure 4),resent the functional tree diagrams for each
second-level aggregated function.
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Figure 4: Functional tree diagram for functional area 8



3.4.2Data Flow Diagrams (DFD’s)

A Data Flow Diagram (DFD) is organised into diffetdevels of aggregation, and shows
how the roles fulfilled by each functional area dirgded between its component functions
and how these functions are linked with each otimer with External Third Parties through
data flows.

When Datastores are used by several functionse thes also represented, along with the
data flows that link them to the functions.
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3.4.3Context diagrams

These present all relationships between a fundtiara and its environment (external third
parties and other functional areas) on a singlgrdra. The logic flows are therefore grouped
into channels.
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Figure 6: Context diagram




3.4.4Thematic views

Thematic views illustrate a process, transactiopastial transaction involving elements of
the ACTIF model. Thematic views are used to grdements that would not be represented
together on a logic view, such as functions andistates. They also do away with the
hierarchical structure of the model that is usedtirer types of diagram. Thematic views can
be used for several purposes:

employed by different functions and levels in sfieciase

To show the interfaces between two parts of theahod
To analyse a section of the model that is of dirgtetrest to a designer
To check the functional model by applying it to @esfic case (implementing a

TMP after inputting a significant event)

To view a process from “end to end”: this shows itifermation processing logic

The thematic views available are based on diagnssiidies. They are created on a regular
basis and made available on the ACTIF website.
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Figure 7: Example of a thematic view: “Travel information subscription service”



