
Course: ITS solutions for traffic and safety
management

Topic 5. European ITS Framework Architecture
Igor Kabashkin

Professor, Dr.hab.sc.ing.
Transport and Telecommunication Institute (Riga, Latvia)



Website of European ITS Framework Architecture (FRAME)
https://frame-online.eu/

FRAME – the FRamework Architecture Made for Europe

https://frame-online.eu/


https://frame-next.eu/about-page-builder/

FRAME-NEXT website

https://frame-next.eu/about-page-builder/


The European ITS Framework Architecture is
also called the FRAME Architecture or is
referred to as FRAME. On the basis of the
FRAME Architecture it is possible to develop
consistent architectures for various ITS 
systems and services that can communicate
with each other at the
urban, regional, national and international
level.
The FRAME Architecture is a set of high level
requirements and functionalities on the basis
of which interoperable ITS systems and
services can be designed. FRAME gives its
users “a full freedom” because it does not
impose any restrictions on designing ITS 
systems and services – it shows “what” needs
to be done and not “how”.

European ITS Framework Architecture (FRAME)

https://itslaboratories.com/frame-architecture/

https://itslaboratories.com/
https://itslaboratories.com/


The European ITS Framework Architecture, 
now more familiarly known as “The FRAME 
Architecture”, was developed initially during
the 1990’s and the first version was published
in 2000 (see Figure 1). It is analogous to, but
not the same as, the US ITS Architecture ARC-
IT. FRAME has since been updated, and its
tools enhanced, by the projects FRAME-S 
(2001 – 04) and E-FRAME (2008 – 11).

From 2017 the project FRAME NEXT has been
continuing this work and, in particular, has
revisited the tools that had been developed
by the earlier projects. After a review of
various possible new tools, it was decided to 
transfer the FRAME ITS Architecture to 
Enterprise Architect (EA) from SPARX, which
also provides additional features.

European ITS Framework Architecture (The FRAME Architecture)



The ITS Architecture creation process should begin by
collecting the aspirations of the various Stakeholders in the
development of the new, or revised, set of services. These
stakeholders are usually high-level engineers, managers and
(sometimes) politicians, and it usually takes some time
(months) to arrange the necessary meetings, and to formulate
the desired set of ITS Mission Statements and hence the
description(s) of the desired ITS Services (Figure 1).

Figure 1 shows a simplified, and traditional, set of processes. 
In practice, especially for a large proposal, additional aspects
need to be considered (see Figure 4). Traditionally the
management of road transport was always the responsibility
of the public sector, but in more recent times the private
sector is now also included, and hence the requirement for
payment and profit, i.e. the Business Outcomes.

Figure 2 shows that these additional factors can have an
influence on the later stages of the development and, if it is to 
go smoothly, and with no expensive ‘surprises’, these early
stages must be concluded properly.

Figure 1. The High-Level Objectives

Figure 2. Detailed Objectives

Motivation



The FRAME Architecture covers most ITS 
applications and shows the relationships
between their Functions and Data. Figure
shows the principal processes that should
be gone through during the creation of an
ITS Architecture sub-set for a specific
deployment.

The light-blue boxes show the principal
results that are obtained through the use of
the EA tool, whose basic features are
described later in this document. The white
boxes show the process that must be done
initially (Motivation), and the additional
information that may also be obtained for
the ITS Architecture sub-set that is created.

ITS Architecture Development



FRAME. User needs
User Needs provide a formalised description of the
Services that will be provided through the deployment of
the results from the creation of an ITS Architecture. 
What the Stakeholders themselves want should be
expressed in their own words in their Stakeholders’ 
Aspirations. These Aspirations are then “mapped” to the
User Needs so that a particular ITS Architecture can be
created from the Framework Architecture. The resulting
ITS Architecture is then used to plan the deployment of
what is needed to deliver the Services (or aspirations) 
identified by the Stakeholders.
The User Needs are divided up according to the principal
area in which the Services operate. Hence there are User
Needs for: traffic management, freight movement, fleet
operation, and public transport, plus facilities for
electronic payment, law enforcement, security and
incident response, links between vehicle and roadside, 
and traveller assistance.
Most User Needs are served by one or more Functions, 
and they are used to identify those parts of the FRAME 
Architecture that will be needed to satisfy the
Stakeholders’ Aspirations. However, this matching cannot
be exact and the architect must ensure final compleness
and consistency (with the assistance of The Selection
Tool).
User Needs that have no Functions listed in the Trace
Tables relate to physical or communications
requirements connected with the provision of the
Services.



The simplified methodology for creating an ITS Architecture from
the European ITS Framework Architecture



Stakeholder Aspirations. Stakeholder Aspirations are statements that express the expectations and desires of the various stakeholders for the services that the ITS implementation will
provide. They should be written by the stakeholders, but experience has shown that help is often needed from the architecture team.

User Needs. It is normal to find that the Stakeholder Aspirations will have been written in a variety of styles. Sometimes they can also be obscure and inconsistent. It is thus necessary to 
re-write them in a consistent manner that is suitable for the next stage in the process. The result is a set of User Needs that express the Stakeholder Aspirations in a consistent and
stylised manner whose meaning is clear and whose properties are testable.

Functional View. A Functional View (sometimes called a Logical View) shows the functionality that will be required to fulfil the User Needs, and hence the Stakeholder Aspirations. When
using the European ITS Framework Architecture the Functional View is shown as Data Flow Diagrams that contain functions, data stores and terminators, and the data that flows
between them. Each of these is provided with its own description which, in the case of functions, includes statements explaining what they do. Since the European ITS Framework
Architecture comprises a Functional View that satisfies all of its User Needs, the architecture team only has to select those parts of it that serve the User Needs that have been mapped
to the Stakeholder Aspirations.

Physical View. Once the Functional View is complete, the architecture team allocates each item of functionality to a location, either within a sub-system, or within a module that is part
of a sub-system. Once this has been completed the component (sub-system or module) specifications can be created from the definitions of the functions and data stores contained
within them.

View. The Organisational Viewpoint is usually a derivative of the Physical Viewpoint. It is used to show the organisations that will own, and/or operate, and/or maintain the Sub-systems
and Modules in the Physical Viewpoint. This is very useful for highlighting the relationships between different organisations and any conflicts that may arise. It can also be used to look at
how data will have to be, or could be, shared between organisations.

Communications View. A consequence of allocating the functionality to sub-systems (and modules), is that it is immediately clear which Functional Data Flows lie within a sub-system (or
module), and which pass between one sub-system and another, or between one module and another. Those that pass between sub-systems or modules make up the Physical Data Flows, 
and represent a communication channel between sub-systems, and/or between modules.
Since sub-systems are, by definition, located in different places (e.g. in a traffic management centre, at the road side, in a vehicle) it is possible to produce communications specifications
by analysing the contents of each Physical Data Flow. This analysis may elicit that an existing Standard may be used for the communications. Alternatively it can be used as the basis for
defining a new Standard if the need for one can be agreed.

https://itslaboratories.com/
https://itslaboratories.com/
http://itslabs.pl/
http://itslabs.pl/architektura-frame/


Creating an ITS Architecture using FRAME

The methodology for creating an ITS 
Architecture from the FRAME Architecture
is illustrated in the figure below. The use of
particular technologies or supplier products
is not included in the FRAME Architecture. 
This is important for two reasons. Firstly the
ITS Architectures created using the
methodology will not become obsolete
through advances in technology, or product
development, and secondly it opens up the
possibility for the development of new
technologies to enable particular
functionality to be provided.



Because the FRAME Architecture is intended for
use within the European Union it conforms to the
precepts of subsidiarity, and thus does not
mandate any physical or organisational structures
on its users. Hence the FRAME Architecture makes
no assumptions about the way that things are
done.
The FRAME Architecture was created to provide a
common approach, or “language”, for use
throughout the EU so that the implementation of
integrated and inter-operable ITS can be planned.
It is a framework architecture from which logically
consistent sub-sets can be created, which can then
be used on their own. The methodology is
supported by computer-based tools, and begins
with the wishes, or aspirations, of the various
stakeholders for ITS applications and
services. These are identified within the FRAME 
Architecture and a sub-set is selected. The sub-set 
is then customised to fit the region in which they
are to be deployed.

The process of creating an ITS Architecture Sub-set



The FRAME Architecture is intended to be used within a top 
down approach to the planning and deployment of integrated
ITS. The overall concept may, or may not, be represented in a
formal (reference) model. Since the creation of a reference 
model requires a number of decisions or choices to have been
taken by those implementing and/or regulating ITS, the FRAME 
Architecture does not provide one.
The overall concept and the system structure should be
described in a technology independent way so that, as
technology evolves, all the higher level requirements remain
unchanged. The information contained within the system
structure enables the ITS industry to produce the equipment
and systems that will provide the services wanted by the
stakeholders, each with their own distinctive features, but
conforming to the purposes expressed in the overall concept
and system structure. Thus integrated and/or inter-operable ITS 
services can be provided across the EU.

The use of the FRAME Architecture in the planning process



The system structure
contains a number of
views. The functionality
needed to implement ITS 
Services is provided by
the Functional View; which
does not impose any
specific technical solutions
on its users. Each specific
implementation requires
choices to be made by the
stakeholders, in particular
which components will be
used for the ITS 
implementation and the
links between them
(the Physical View).

Components of an ITS implementation – The Physical View



Systems engineering is an interdisciplinary field of engineering that focuses on how complex engineering projects should be designed and managed over the life cycle of the project. 
Whenever complex integrated systems are being designed it is normal for one of the first design products to be the System Architecture. Thus an ITS architecture is a System Architecture
for integrated Intelligent Transport System (ITS).
A system architecture, or systems architecture, is the conceptual model that defines the structure, behavior, and more viewpoints of a system. An architecture description is a formal
description of a system, organized in a way that supports reasoning about the structural properties of the system. It defines the system components or building blocks and provides a plan
from which products can be procured, and systems developed, that will work together to implement the overall system. This may enable one to manage investment in a way that meets
business needs.
The systems engineering process is often depicted using the V-model system lifecycle (see below). This model emphasises the need to ensure that the system is both built correctly, and
that it satisfies the aspirations of all its stakeholders.

ITS Architecture as part of Systems Engineering

http://en.wikipedia.org/wiki/Systems_engineering
http://en.wikipedia.org/wiki/Systems_architecture


FRAME development tools
https://frame-next.eu/downloads-and-documents/

https://frame-next.eu/downloads-and-documents/
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