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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations. governmental and
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Introduction

The objective of this Technical Report is to propose a pro-forma template for “Use Cases” for intelligent
transport systems (ITS), and provide guidance on how the template should be used.

While this i id ] a ) , itted as
applicable| The Technlcal Report prowdes gwdance to develop use cases and is a gmde rather tha
prescriptioh to be followed without variation.

A “Use Case Model” is simply a term to describe, and in many cases define, a user's view of intéractions With
(and within) the system. Use cases show how entities interact, and are usually presented as structured texf or
diagrammadtically.

“Use Casgs” are a means to define requirements for a system in terms of the primary/@sers (known as actgrs)
that interagt with the system and the scenarios or activities that are performed bythe system in responsg to
stimuli fromn the actors or from other system entities. Each “Use Case” has a starting state and conditiong, a
series of dctivity steps that together comprise a scenario, and a finishing staté<and conditions. There may|be
more than|one scenario in a “Use Case”. The “Use Case” should also include‘exceptional cases with alternpte
outcomes.

In many situations, including some International Standards, therexhas been more attention paid to the
definition ¢f “Actors”, “Use Cases” and the relationships betweerithem, rather than the detail of each “Use
Case”, especially the explanatory text that goes with the “Use Case”.

The identification of “Use Cases” is most frequently asseciated with use case model diagrams using the
“Unified Modelling Language” (UML), In this Technical"Report, for consistency, this methodology is uged
throughout. However, “Use Cases” can be elaboratedyand developed for any system methodology and are|as
appropriate for process oriented methodology .as “object oriented methodology, and indeed there is [no
requirement to use any technical architecture.methodology at all. A “Use Case” can often be elaborated
simply with pen and paper.

The benefits of applying use cases to the-development of ITS include the following:

— Comnpon, standardized appreach available for the first segment of software system development, namely
requirements elicitation and-definition;

— Requifements are related to each other informally, thus providing some assurance of compatibility and
consigtency.

Vi © 1SO 2008 — All rights reserved
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Intelligent transport systems — System architecture — “Use
Case” pro-forma template

1

Th

software-intensive system such as an intelligent transport system (ITS).

Th

deyelopment of “Use Cases” within ITS International Standards and associated‘deliverables.

NQTE This Technical Report provides a pro forma template; the elements may be augmented or
applicable. It provides guidance to develop use cases and is a guide rather¢than a prescription to be follo
varjation.

2 | Terms and definitions

For the purposes of this document, the following terms.and definitions apply.

2.1

ar¢hitecture

sef
of
be

21.

sy
fra

interconnections among them

NQ
def

2.2

Scope

s Technical Report discusses the application of “Use Cases” for requirements and.related as

b scope of this Technical Report is to provide a pro-forma template for the consistent conside

of concepts and rules describing the intet-relationship between entities in the entire system, in
he hardware and software environment( [Mil4]; architecture is described through a series of view
at varying levels of generality/specificity, abstraction/concretion, totality/component, and so on

1
stem architecture
mework for ITS deployments; it is a single, high-level description of the major elements or objec

TE It provides~the framework around which the interfaces, specifications and detailed system des
ned. An architecture-is not a product design, nor a detailed specification for physical deployment. [15]

business_rule
rigprousistatement of policy, sometimes expressed in the format IF...THEN...ELSE..., that must &
wheep-the stated conditions are satisfied

pects of a

ration and

omitted as
ved without

dependent
s that may

ts and the

gns can be

e followed

2.3
condition
state of an entity or a set of state variables; also the qualification of a contract or agreement

24
exception
departure from normal or correct operation
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2.5
model

representation of an entity from which the important elements have been abstracted by removing unimportant
detail while at the same time retaining the interrelationship between the key elements of the whole

NOTE

2.6

A model can be made more or less abstract by the successive suppression of detail such that the concepts
and relationships come into enhanced focus and become more readily understood. However, the process can be taken
too far when the simplification has exceeded the threshold where a necessary understanding is possible. Thus, the
process of modelling is one of going only far enough to achieve the optimum understanding and insight — and no further.

primary a
principal e

NOTE
actor may b

ctor
htity interacting with the system being described to achieve an objective

An actor defines a coherent set of roles that users of an entity can play when interacting withrthe"entity.
e considered to play a separate role with regard to each “Use Case” with which it communicates) An Actor

a Name angl may communicate with a set of Use Cases. An Actor may also have a set of Interfaces, each describing 1

other elemg

2.7
relation
nature of h

2.8
requireme
statement
complianc

29

scenario
sequence
the scenar

2.10
template
framework

211
trigger
event that

2.12
use case
series of in

NOTE

nts may communicate with the Actor. An Actor may have generalization relationships to other Actors.

ow two entities affect each other including dependencies

nt
of user need, typically expressed in a single-sentence.form to assist with later verification

)
=

of steps that are taken to change the state from that before the scenario to that immediately a
o]

that may be used repeatedly.to-meet requirements that are similar to some extent

starts the process in-a)scenario

teractions between an outside entity and the system, which ends by providing business value

A “Yse Case” is a sequence of actions that an actor (usually a person, but perhaps an external entity, such

another sys

An
has
ow

of

fter

as

tetm) performs within a system to achieve a particular goal [1].

213
user

actor that derives benefit from the normal end state of the “Use Case”.

3 Abbreviated terms

3.1
ITS

intelligent transport system

© 1SO 2008 — All rights reserved
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3.2
TICS
transport information and control systems

NOTE TICS is a term that has been largely superseded by ITS.
3.3

TR
technical report

3.4
UML
unified modelling language

3.5
WG 1
ISQ/TC 204 Working Group 1, Architecture

4 | Background

4.1 TC 204 Working Group WG 1
Thfs Technical Report arose from work by ISO/TC 204/WG 1 on’ the elaboration of ITS architec

ISQ 14813 series of International Standards. It had becomelapparent that the application of use
arhjitrary and inconsistent and therefore required more explicit guidance.

4.2 Statement of requirements

There have been many proposed methods for\the statement and management of requirements
common being a tabular collection of singlel verifiable statements. The problem then arises that
numbers of requirements, the relationships-between them become less and less clear.

ture in the
cases was

. the most
with large

Various strategies are employed effeetively to organize (or manage) the requirements base and among these

“Use Cases” have become increasingly popular because they can be understood readily by all staké
a ¢gomplex system. This is the~most important motivation for this Technical Report to be develop
Cases” are an important meansto achieve consensus of all stakeholders.

4. Use cases

The first questiomto’be answered is: What is a “Use Case”? Why use this term to define a very simp
thdt is essentialto the creation of software or any other business system?

A Use Case Model” is simply a term to describe, and in many cases define, a user's view of interal
(and within) the system. Use cases show how entities interact, and are usually presented as structy

bholders of
ed — “Use

le process

ctions with
red text or

diggrammatically.

The “Use Case” is just a method to facilitate information exchange. The commodity being acqu

ired is the

business knowledge of the stakeholder. This knowledge is transferred to a programmer/architect who then

uses their expertise to develop a system or software to enable a service or system to function.

In order to

create quality software an explanation of how the system is to function must be clearly understood by all
involved. Therefore, a “Use Case” stands as a mutually understood and accepted representation of how a

user, commonly referred to as an actor, interacts with a desired or existing system.

© 1SO 2008 — All rights reserved
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Importantly, the purpose of describing use cases is not to fully specify the exact nature of what its subject will
contain and how it is to be built. Instead, use cases define goals and purpose: the problems we are trying to
solve. Establishing these goals lays the foundation for the scope that will follow. Additionally:

— If we simply consider the roles played by the actors, and the goals of those actors, the use-case model
can very rapidly emerge.

— Use-case diagrams can distil a complex project into a more easily comprehensible picture.

— A well-constructed use-case model can be understood by all the stakeholders in a project: developers,

. ol ol 4 Lil AN el b [T b ol 1 &
mana YTTo AU UlITTIS. Tt o da PUWCTTTUT AU U LUNIabUTAllve UTVTIUPITICTTIL.

— Use cases ensure that scope is under control from the outset. The identification of use cases.@and their
deperldencies makes it easy to distinguish between core goals that must be satisfied and- subsidipry
enharjcements that may be postponed.

— Scopipg in this manner allows for better planning and prioritization.

— It's an implementation-neutral picture of a project. No assumptions about toaqls ‘and technologies are
made] nor should they be.

— Use dase methodology is transportable. No special tools are required(3>— sticky notes, a whitebogrd,
pencilland paper, or your favourite graphics application can all be used4o document your vision.

Use-case (Iriven development is a mindset, as much as it is a technigque. By emphasizing the actors and what
they wish fo achieve, project teams can advance with greater confidence and clarity.

A good me¢thod is to describe a purpose (which is the requirements). The “Use Case” contents are writter} in
consistent|prose. It may have plurality where several scenarios can be described per use case. The typical
use case dtructure is semi-formal.

“Use Casgs” have become widely adopted due to the recognition of their simplicity and effective meanq to
express dctivity in interconnected systems_.and components. This has also been recognized in the
developmgnt of the “Unified Modelling Language” (UML) that has singled out the “Use Case” as the mpst
appropriate means to summarize requirements in a dynamic system context. Nevertheless, use cases ¢an
and do exipt separately from UML.

There are|so many interpretations ‘of how to structure a “Use Case” that it can get confusing. It is bes{ to
realize that there is no “right” way, Jonly the best way for that particular situation. The job of a “Use Case” ig to
ascertain that best way and maintain focus on the essential business need.

It is a good idea to employ Use cases when developing or changing software; this practice can keep everyane
in the samg ballpark. Rart of the difficulty in software development is making it clear what the “customer” really
needs in ofder to gét.en with the business of their business.

The purpaseof a “Use Case Template” is to provide a consistently rigorous approach in order to provjde
quality to theeresult. While the form of the template remains consistent, not all fields need to be populatpd.
Empty rows may be deleted. If appropriate, additional rows may be added to the template.

4.4 “Unified Modeling Language” (UML)

UML is the subject of standardization (ISO/IEC 19501) and this does provide a brief description of a “Use
Case” as well as the normative requirements for “Use Case” model. In clause 4.11, ISO/IEC 19501 says: “The
purpose of a “Use Case” is to define a piece of behaviour of an entity without revealing the internal
structure...”(p126) “Each use case specifies a service the entity provides to its users; ...”(ibid)

“A use case can be described in plain text, ...” (p127)

4 © 1SO 2008 — All rights reserved
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and this Technical Report is intended to demonstrate how to elaborate use cases so that public and business
policy, planning and management can understand and agree on them (without need for any UML notation, or
knowledge of the detail of UML).

Then, having achieved that level of broad agreement, it is a natural step to elaborate the use case model
(by specialization, <<includes>> and <<extends>>) to maintain consistency and traceability.

ISO/IEC 19501 states “...use cases «can be used to specify subsystems and
classes.”(ibid) and goes on to say: “The usage of use cases at all levels imply not
only a uniform way of specification of functionality at all levels, but also a

g 1 L L. . = e . . e = e = 1 1 1 d t
Doprerfot—teehnigre—for—Eracing—regunirements—at—the—System—package—Feve+ down to

operations of classes.”(ibid).

Thfs Technical Report provides a practical basis for such provisions to be achieved, and.is achieved through
effective application of “Use Cases” and Actors in a “Use Case” Model, and the detailed spéecificatipn of each
“Use Case” following the template described below.

A primary benefit of this approach will be the standardization of a use case, pattern in textual form that is
suitable for a wide-ranging audience who is unfamiliar with UML, but who_can gain the benefit pf drafting,
reviewing and approving “Use Cases” as a powerful design artefact suitable\for all stakeholders.

The most important thing about use cases is the text.

NQTE There have been cases in industry recently where the UML.“Use Case” diagrams have been over-engineered,
with all sorts of stereotyped relationships between use cases that.ar€ quite often simply wrong. This kind df thing puts
pegple off UML in general, which is regrettable. UML a useful technique but a use case diagram is merely g convenient
picjorial index into the essential textual descriptions.

4.% The bottom line value of “Use Cases”

The bottom line is that “Use Cases” are effective and widely used; they therefore require some| degree of
unfformity and consistency to assist in their<use. This TR is intended to provide guidance to help [to achieve
su¢h uniformity.

>

Usk cases focus on the users of the system, not the system itself, thus the real system needs are|brought to
light early on. Since a “Use Case” consists mainly of narrative text, it is easily understandgble by all
stdkeholders, including customers, users and executives, not just developers and testers. By inclugdling all the
stgkeholders during the early planning stages of a project, you bring in people who best undgrstand the
prgblems at hand, promote ‘a sense of buy-in from end users, and eliminate surprises when the| system is
deployed.

Each “Use Case*describes one way the system is used, but one of the big benefits of use case modelling is
thdt it also desegribes all of the things that might go wrong. ldentifying exceptions to a successful scgnario early
in the project saves a lot of time by finding subtle requirements.

Finally;.once a use case model has been developed, it can be used to drive many other aspects ¢f software
deyeélopment, including project planning (cost, complexity and timing estimates), object models| test case
definifions, and user documentation.

The crucial benefit of use cases is the way they encourage a directed method of considering project
requirements. From the very beginning, we are designing a product by concentrating upon the needs and
wants of those who will use it.

The better our understanding of a particular use case, the easier, more focussed, and more appropriate will be
the work that follows. Use cases are the context that allows us to easily picture where, within a project's life, a
particular element will fit, thus promoting clearer decision-making throughout design and development.

© 1SO 2008 — All rights reserved 5
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There needs to be a business case for any International Standard or associated deliverable. Without a viable
business case, a standard will lie unused in the library. The “Use Case” is a means to explain and support a
business model to its potential sponsors/clients. In the context of system architecture, most of the deliverables
from ISO/TC 204/WG 1 refer to or imply a business case, and in practice will benefit from the development of
use cases. The following WG 1 deliverables will, in implementation, require or will benefit from, the
development of a “Use Case”:

— IS0 14813 (all parts), Intelligent transport systems — Reference model architecture(s) for the ITS sector

— IS0 14817, Transport information and control systems — Requirements for an ITS/TICS central Data
Registryand ITS/TICS Data Dictionaries.

— ISO/TR 17452, Intelligent transport systems — Using UML for defining and documenting HS/TICS
interfgces

— ISO/IEC 19501, Information technology — Open Distributed Processing — Unified Modeling Language
(UML) Version 1.4.2

— ISO/TR 24098, Intelligent transport systems — System architecture, taxonomy™ and terminology—
Procepures for developing ITS deployment plans utilizing ITS system architecture

— IS0 24531, Intelligent transport systems — System architecture, taxonomy and terminology — Usjing
XML ih ITS standards, data registries and data dictionaries

— ISO/TR 24532, Intelligent transport systems — Systems architecture, taxonomy and terminology — Usjing
CORBA (Common Object Request Broker Architecture) in ITS standards, data registries and data
dictionaries

— ISO/TR 25100, Intelligent transport systems — Systems architecture — Harmonization of ITS data
concepts

— ISO/TR 28682, A joint APEC-ISO study of progress to develop and deploy ITS Standards

This also gpplies to almost all of the deliverables(of other working groups of ISO/TC 204.

5 Use tase elements

5.1 General

The followling describes the~sections proposed for use in a typical text-based “Use Case”. However, fhe
elements may be augmented or omitted as applicable. When an element is used, it is strongly recommended
that it be used in the manner described below.

If the required element differs from that stated, it is recommended that a new and differentiated element is
created with adunique element title that does not overload any title already stated below.

5.2 Normal use cases description

A normal “Use Case” includes a Title, a Primary Actor field, a Participants field, a Goal field, a Precondition, a
Postcondition, a sequence of Steps, a set of Any Extensions, and a set of Extension Points. The description of
these elements is as follows.

A use case description can be seen as a two-part description with:

— a static part that includes the use case “Title”, “Primary Actor”,
“Postcondition” fields, and

Participants”, “Goal”, “Precondition” and

— adynamic or procedural part that consists of the use case “Steps”.
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5.3 “Use Case” template

This pro-forma template has been created by amalgamation of several recommended templates together with
practical experience of the drafting committee.

5.4 “Use Case” title name

The name of the “Use Case” is normally expressed as a short verb phrase, e.g. “Monitor Pedestrian Traffic”,
and should be chosen from the viewpoint of the user.

Title: a label that uniquely identifies the “Use Case” within the use case model.

5.
A

5.
A

Scppe: specifies what system is being considered black box under design‘(e.g. whole busines
sub-system, function).

5.

Is

also be higher level (expressing a more abstract business goal), or lower level (expressing a su
user goal).

5.
W

5.

Use cases may be described at different levels of abstraction or of extent. They may be gener
brqad or defined with greater precision and specification. (as in geographical or other physical exte
stgges in a supply chain) or both.\This concept can be difficult to understand, but in essence is q
(sge Figure 1).

“Use Case” description

hort abstract of the intent and scope of the “Use Case”.

“Use Case” scope

goncise specification of what is included in the “Use Case” (and by implicationdwvhat is excluded).

T “Use Case” level

he “Use Case” level of detail. Use cases are typically at the’/level of an individual user goal, by

I Target system release

ere applicable, the target system release to which this “Use Case” applies.

9 “Use Case” level of generality.or abstraction

Highly abstract
minimal detail
"Forest" view

{}

S, system,

t they can
D-task of a

alized and
nt such as
Lite simple

Broad 4 Scope of N Narrow

physical <;: "Use Case" :") physical
extent modelling extent

<z

Highly concrete
much detail
"Trees" view

Figure 1 — “Use Case” range of scope
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The advantage of a generalized view is that it can easily be comprehended by a non-expert. The analogy in
Figure 1 equates this view to that of looking at a forest from a distant viewpoint. However, it may not be
precise enough for a system to be elaborated. A more detailed view will be required to enable a system
analyst to take the generalized view to a specification. The analogy here would be looking at the trees in the
forest rather than the forest as a whole.

5.10 “Use Case” author/primary actor

The primary author of the “Use Case” with their contact details.

Primary A

tor. the actor that Initiates the use case.

5.11 “Use Case” stakeholders/participants

An explicif listing of the stakeholders with a primary interest in this “Use Case”. This list shall include
stakeholddrs, which have a primary relationship with this “Use Case”. The approver of the “Use Case” sho
be one of {he stakeholders.

Participan

s: other actors participating in the use case.

5.12 “Use Case” goal

The goal gr intended primary successful outcome for this “Use Case”.

Goal: a stgtement of the primary actor expectation at the successful cempletion of the use case.

5.13 “Us

Case” references to requirements

A “Use Case” is a powerful means to capture requirementssin a form where their interrelationships are visi

and may

5.14 “Us

considered in combination (rather than in is@lation).

Case” assumptions

Any assumptions that are implicit in the “Use-Case” should be stated explicitly so they may be reviewed 4

agreed by

5.15 “Us

stakeholders.

e Case” technology restrictions

Any restrigtions in the achievement of the “Use Case” that arise from choice of technology.

5.16 Relationship to‘other “Use Cases”

This is the

textual form of the “Use Case” model and should be expressed in tabular form (as well as the us|

UML diagrpm if reguired).

NOTE

the
uld

ble

nd

ual

Some tools are available that will support this process.

5.17 Actors associated with “Use Case”

Primary “Actors” should be identified. An “Actor” is a role that an entity enacts (e.g. driver, passenger,
manager, etc.). The same entity may perform several roles and hence appear as several actors [e.g. a driver
of a vehicle may, from a slightly different perspective, also be considered (modelled) as a vehicle occupant
(see Figure 2)].
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Generalize
(more abstract)

A

5.1

Th

5.1

Th

X

X

/

Vehicle driver

Vehicle passenger

Specialize
(more specific)

Figure 2 — Actors and roles: Degrees of abstraction-specification

8 “Use Case” triggers

bses are the events that give rise to the start of the scenario.

9 “Use Case” pre-conditions

b pre-existing conditions that pertain in order for the “Use.Case” to be feasible.

Pri

condition: a condition that must hold before an instance of the “Use Case” can be executed.

5.20 “Use Case” scenarios

A 1

5.

Th

se Case” will comprise one or more eoncurrent or alternative scenarios.

0.1 Scenario (S)

b single thread of activity within a scenario comprising a series of consecutive steps.

5.20.1.1 Step (S.t)

On

St
be

NG

e of many steps§ within a single scenario.

ps: a sequence of steps. Each step references a use case step operation. A use case step ope
a “coneept’operation instance”, a “branching statement” or a “reference to an included use case”

TE A step may also include a set of “step extensions” each defining an alternative behaviour following

ration may

the step.

5.21 “Use Case” expected outcomes

The expected or desired normal outcome of the “Use Case” — when all things go as intended.

5.22 “Use Case” acceptance criteria

The criteria that must be met for the “Use Case” outcomes to be generally accepted as successful. The
acceptance criteria should be developed with consultation of all stakeholders and their consensus is very
desirable.
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5.23 “Use Case” exceptions
Exceptions are undesirable or unintended outcomes arising from variations in one or more scenarios.

NOTE The point of departure where the abnormal event occurs and departs from the normal sequence of events in a
scenario should be indicated as clearly identifiable discrete step(s) within the scenario description.

5.24 “Use Case” post-conditions

The detailed conditions that are expected to pertain after completion of all scenarios. This set of conditions
must all bgsatisfied:

Postconditjon: a condition that must be true at the end of a “successful” execution of an instance ,of the use
case.

NOTE If the post-conditions are not fully satisfied, the “Use Case” still has more possible steps¢to complete ang is
therefore by definition incomplete.

5.25 “Use Case” extensions

UML and general practice allows for further stages to follow a “Use Case” andithese can be usefully provided
by extensipns.

A “Use Cape Extension” is:
— Any ektensions: a set of “step extensions” that applies to all the'steps in the use case.

— Extenkion points: a set of locations in the use case“steps where additional behaviours defined| in
extension use cases might be inserted.

5.26 “Use Case” inclusions

A discrete|“Use Case” may form part of a more extensive “Use Case” that has already been developed. This
can be shgwn in a “Use Case” model as an,inclusion.

A use casg inclusion statement referst0-an included use case. The meaning of a use case inclusion is that
the steps pf the included “Use Case’; feplace the inclusion statement in the base use case. The remainjng
steps of the base “Use Case” are'hormally executed after the included steps.

The varioys forms of user _interfaces used by the actors should be described, with special attention to avpid
overlooking the less obvious interfaces.

5.27 “Use Case’ business rules

There may be important business rules required by stakeholders and these should be stated explicitly.

5.28 “Use Case” verification approach

When the system is implemented and the time comes to verify that the “Use Case” has been satisfied (and the
acceptance criteria have been met), there are several different approaches that may be used for verification.

The description of the functional, behavioural, and structural system essentials form central components of
any serious requirements specification. In the UML, for example, functional requirements are expressed by
use cases, their behaviour is modelled by e.g. activity graphs, and structural requirements are captured by
class models.
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