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The Use Case Model
This paper describes how to model system functionality using UML Use Cases. In the
UML, Use Cases are the primary means of capturing system functionality from the user
perspective, and often may replace a 'functional requirements' document.

Introduction to UML

The Unified Modelling Language (UML) is, as its name implies, a modelling language
and not a method or process. UML is made up of a very specific notation and the
related grammatical rules for constructing software models. UML in itself does not
proscribe or advise on how to use that notation in a software development process or as
part of an object-oriented design methodology.

UML supports a rich set of graphical notation elements. It describes the notation for
classes, components, nodes, activities, work flow, use cases, objects, states and how to
model relationships between these elements. UML also supports the notion of custom
extensions through stereotyped elements.

The UML provides significant benefits to software engineers and organisations by
helping to build rigorous, traceable and maintainable models, which support the full
software development lifecycle.

This paper focuses on representing functional requirements in UML using Use Cases.

You can find out more about UML from the books mentioned in the suggested reading
section and from the UML specification documents to be found at the Object
Management Groups UML resource pages: http://www.omg.org/technology/uml/  and
at http://www.omg.org/technology/documents/formal/

Modelling the System Functionality using Use
Cases

The Use Case Model describes the proposed functionality of the new system. A Use
Case represents a discrete unit of interaction between a user (human or machine) and
the system. A Use Case is a single unit of meaningful work; for example creating a
train, modifying a train and creating orders are all Use Cases.

Each Use Case has a description which describes the functionality that will be built in
the proposed system. A Use Case may 'include' another Use Case's functionality or
'extend' another Use Case with its own behaviour.

Use Cases are typically related to 'actors'. An actor is a human or machine entity that
interacts with the system to perform meaningful work.

Use Case Notation

Use Case diagrams are generally made up of one or more Actors linked to one or more
Use Cases, as in the diagram below.
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Actor

Use Case

Ex tending Use 
Case

Included Use Case

A Use Case model desc ribes the f unctionality  of  the 
sy stem - what the sy stem will do f or the user in order to 
get some usef ul work done. I t also helps to layout the 
actors or users  of  the sy stem and their role in running the 
sy stem.

Link

The Use Case
A Use Case is a representation of a discrete set of work performed by a user (or another
system) using the operational system. It is performed as a whole or not at all and
returns something of value to the user. Examples of Use Cases are AddOrder,
DeleteOrder, ModifyOrder, ListTrains, ListLocations & etc.

A Use Case description will generally include:

1. General comments and notes describing the use case;

2. Requirements: Things that the use case must allow the user to do, such as <ability
to update order>, <ability to modify order> & etc.

3. Constraints: Rules about what can and cant be done. Includes Pre-conditions that
must be true before the use case is run - e.g. <create order> must precede <modify
order>; also includes Post-conditions that must be true once the use case is run e.g.
<order is modified and consistent>; Invariants: these are always true - e.g. an order
must always have a customer number

4. Scenarios: Sequential descriptions of the steps taken to carry out the use case. May
include multiple scenarios, to cater for exceptional circumstances and alternate
processing paths;

5. Scenario diagrams: Sequence diagrams to depict the workflow - similar to (4) but
graphically portrayed



Enterprise ArchitectAn introduction to modelling software systems using
the Unified Modelling Language:
The Use Case Model UML Case Tool by Sparx Systems

http://www.sparxsystems.com.au

© Geoffrey Sparks 2000 Page:5    

Actors

Actor

An Actor is a user of the system. This includes both human users and other computer
systems. An Actor uses a Use Case to perform some piece of work which is of value to
the business. The set of use cases an actor has access to defines their overall role in the
system and the scope of their action.

Constraints, Requirements and Scenarios
The formal specification of a Use Case includes 3 basic items:

1. Requirements. These are the formal functional requirements that a Use Case must
provide to the end user. They correspond to the functional specifications found in
structured methodologies. A requirement is a contract that the Use Case will perform
some action or provide some value to the system.
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2. Constraints. These are the formal rules and limitations that a Use Case operates
under, and includes pre- post- and invariant conditions. A pre-condition specifies what
must have already occurred or be in place before the Use Case may start. A post-
condition documents what will be true once the Use Case is complete. An invariant
specifies what will be true throughout the time the Use Case operates.

Scenarios. Scenarios are formal descriptions of the flow of events that occurs during a
Use Case instance. These are usually described in text and correspond to a textual
representation of the Sequence Diagram.

Includes and Extends

One Use Case may include the functionality of another as part of its normal processing.
Generally, it is assumed that the included Use Case will be called every time the basic
path is run. An example may be to list a set of customer orders to choose from before
modifying a selected order - in this case the <list orders> Use Case may be included
every time the <modify order> Use Case is run.

A Use Case may be included by one or more Use Cases, so it helps to reduce
duplication of functionality by factoring out common behaviour into Use Cases that are
re-used many times.
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One Use Case may extend the behaviour of another - typically when exceptional
circumstances are encountered. For example, if before modifying a particular type of
customer order, a user must get approval from some higher authority, then the <get
approval> Use Case may optionally extend the regular <modify order> Use Case.

Sequence Diagrams
UML provides a graphical means of depicting object interactions over time in
Sequence Diagrams. These typically show a user or actor, and the objects and
components they interact with in the execution of a use case. One sequence diagram
typically represents a single Use Case 'scenario' or flow of events.

Sequence diagrams are an excellent way to document usage scenarios and to both
capture required objects early in analysis and to verify object usage later in design.
Sequence diagrams show the flow of messages from one object to another, and as such
correspond to the methods and events supported by a class/object.

The diagram illustrated below shows an example of a sequence diagram, with the user
or actor on the left initiating a flow of events and messages that correspond to the Use
Case scenario.

Actor View Control Model

A workflow or sequence diagram may be anchored under a Use Case to
further illustrate the sequence of steps taken to realise a use case. The
degree of detail here depends on what it is desired to communicate - from
the simple interaction of a user and the user interface to the more
complicated interaction of objects and controllers within the system and
with other systems.

LoadPage

GetDetails

RetrieveData

Process

Data

View
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Implementation Diagram
A Use Case is a formal description of functionality the system will have when
constructed. An implementation diagram is typically associated with a Use Case to
document what design elements (eg. components and classes) will implement the Use
Case functionality in the new system. This provides a high level of traceability for the
system designer, the customer and the team that will actually build the system. The list
of Use Cases that a component or class is linked to documents the minimum
functionality that must be implemented by the component.

Use Cas e

ActiveX Control

GetName()

<CM01: Component Model>

An implementation v iew illustrates how a model 
element (here a Use Case) is implemented or 
realised. 

WebPages

<CM01: Component Model>

This Use Case is  realised by  an Act iv eX control 
(e.g business objects ) and some web pages. 
Enterpris e Arc hitect supports implementation 
reports (right click on a package in the explorer 
v iew and select documentation/implementation)

A second kind of Implementation Diagram may be built to illustrate what formal
requirements a Use Case implements or realises. The example following shows that the
Use Case "Browse Book Catalogue" implements the formal requirement "2.01 Browse
a catalogue of available book titles". This second type of diagram is not strictly a UML
construct, but may be a very important tool for documenting how the proposed system
meets a client's stated specifications.

Browse Book 
Catalogue

2.01 Browse a catalogue of  
av ailable book titles

<RQ01: Formal Requirements>
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An Example
This diagram illustrates the use cases which support searching for a book and browsing
a resultant record set. The customer can enter browse criteria and scroll thru the results.
If they so wish, the user may select an item for addition to their current shopping cart.

 

Customer

<UC01: Use Case Model>

Browse Book 
Catalogue

Locate Book by  
Title or Author

Request 
UnLis ted Book

Browse Book Catalogue
The customer can browse the current book catalogue on-line. This should detail both
the book details and the stock details for books. The user should be able to filter by
book titile, author, book category.

Requirements
1. Proposed. Display a filtered set of books.

2. Proposed. Scroll thru list.

3. Proposed. Page to next set of results.

4. Proposed. Add item to cart.

5. Proposed. Get more information on an item.

Browse Catalogue Sequence Diagram
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Customer Browse Screen

:Catalogue :Author

Browse Book Catalogue : Implementation

Browse Book 
Catalogue

2.01 Browse a catalogue of  
av ailable book titles

<RQ01: Formal Requirements>

Locate Book by Title or Author
The user enters some filter criteria such as book title or author. This limits the returned
set of books to those that match the supplied filter. Wild cards such as '*' and '?' should
be supported.

Requirements
1. Proposed. Enter search criteria for author.

2. Proposed. Enter book title search criteria.

3. Proposed. Refresh query.
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Sequence Diagram  Locate Book    

 This diagram illustrates the flow of events when a user searches for a book on-line. The
system will return both catalogue and inventory details for the items selected.

Customer Browsing Screen Catalogue Manager Catalogue Inventory

Filter Criteria

GetResults

GetBookList

[Book  List]

[Res ults]

[Books]

Rref resh

Ref resh

Process

Results

Ref reshed Lis t

GetStock

StockDetails

Request UnListed Book
If the user cannot find a book in the current category, they should be able to place a
special request. This should include details such as Author, Publisher, Title, ISBN and
any other helpful information.

Requirements
1. Proposed. Enter a request for a book not in the catalogue.



Enterprise ArchitectAn introduction to modelling software systems using
the Unified Modelling Language:
The Use Case Model UML Case Tool by Sparx Systems

http://www.sparxsystems.com.au

© Geoffrey Sparks 2000 Page:12    

Request UnListed Book : Request Book

Customer Book request Request Manager

:Request

RequestBook

Request

ProcessRequest

CreateRequest

[Result]

[Result]
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