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Contacting Customer Support

If the self-help resources have not provided a resolution to your problem, you
can contact IBM® Rational® Software Support for assistance in resolving
product issues.

Before you contact Customer Support

To submit your problem to IBM Rational Software Support, you must have
an active Passport Advantage® software maintenance agreement. Passport
Advantage is the IBM comprehensive software licensing and software main-
tenance (product upgrades and technical support) offering. You can enroll
online in Passport Advantage from Ihttp://www.ibm.com/soft-
ware/lotus/passportadvantage/howtoenroll.htm

To learn more about Passport Advantage, visit the Passport Advantage FAQs
at http://www.ibm.com/software/lotus/passportadvan-
tage/brochures_fags quickquides.html.

For further assistance, contact your IBM representative.

To submit your problem online (from the IBM Web site) to IBM Rational
Software Support, you must additionally:

» Bearegistered user on the IBM Rational Software Support Web site. For
details about registering, go to http://www.ibm.com/software/support/.

» Be listed as an authorized caller in the service request tool.
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Submitting Problems
To submit your problem to IBM Rational Software Support:

1. Determine the business impact of your problem. When you report a
problem to IBM, you are asked to supply a severity level. Therefore, you
need to understand and assess the business impact of the problem that
you are reporting.

Use the following table to determine the severity level

Severity Description

1 The problem has a critical business
impact: You are unable to use the pro-
gram, resulting in a critical impact on
operations. This condition requires an
immediate solution.

2 This problem has a significant busi-
ness impact: The program is usable,
but it is severely limited.

3 The problem has some business im-
pact: The program is usable, but less
significant features (not critical to op-
erations) are unavailable.

4 The problem has minimal business
impact: The problem causes little im-
pact on operations or a reasonable cir-
cumvention to the problem was imple-
mented
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2. Describe your problem and gather background information, When de-
scribing a problem to IBM, be as specific as possible. Include all relevant
background information so that IBM Rational Software Support special-
ists can help you solve the problem efficiently. To save time, know the
answers to these questions:

What software versions were you running when the problem oc-
curred?

To determine the exact product name and version, use the option appli-
cable to you:

vi

Start the IBM Installation Manager and select File > View Installed
Packages. Expand a package group and select a package to see the
package name and version number.

Start your product, and click Help > About to see the offering name
and version number.

What is your operating system and version number (including any
service packs or patches)?

Do you have logs, traces, and messages that are related to the
problem symptoms?

Can you recreate the problem? If so, what steps do you perform to
recreate the problem?

Did you make any changes to the system? For example, did you make
changes to the hardware, operating system, networking software, or
other system components?

Avre you currently using a workaround for the problem? If so, be pre-
pared to describe the workaround when you report the problem.
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3. Submit your problem to IBM Rational Software Support. You can submit
your problem to IBM Rational Software Support in the following ways:

— Online: Go to the IBM Rational Software Support Web site at
https://www.ibm.com/software/rational/support/ and in the Rational
support task navigator, click Open Service Request. Select the elec-
tronic problem reporting tool, and open a Problem Management
Record (PMR), describing the problem accurately in your own
words.

— For more information about opening a service request, go to
http://www.ibm.com/software/support/help.html

— You can also open an online service request using the IBM Support
Assistant. For more information, go to http://www.ibm.com/soft-
ware/support/isa/fag.html.

— By phone: For the phone number to call in your country or region, go
to the IBM directory of worldwide contacts at
http://www.ibm.com/planetwide/ and click the name of your country
or geographic region.

— Through your IBM Representative: If you cannot access IBM Ra-
tional Software Support online or by phone, contact your IBM Rep-
resentative. If necessary, your IBM Representative can open a service
request for you. You can find complete contact information for each
country at http://www.ibm.com/planetwide/.

If the problem you submit is for a software defect or for missing or inaccurate
documentation, IBM Rational Software Support creates an Authorized Pro-
gram Analysis Report (APAR). The APAR describes the problem in detail.
Whenever possible, IBM Rational Software Support provides a workaround
that you can implement until the APAR is resolved and a fix is delivered.
IBM publishes resolved APARs on the IBM Rational Software Support Web
site daily, so that other users who experience the same problem can benefit
from the same resolution.
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Introduction

June 2009

Purpose of this tutorial

The purpose of this tutorial is to make you familiar with Tau/Modeler and the
UML language. This tutorial primarily addresses persons with no or little ex-
perience of Tau/Modeler, but with knowledge of the basic concepts of UML
and state machines.

This tutorial provides step-by-step instructions on how to start up a work-
space and create a project from scratch. You will produce a UML specifica-
tion.

The instructions in this tutorial should be complete to let you perform all
steps. More information on the various work procedures can be found in the
Tau/Modeler On-line help.

In the margin of the textual description you will sometimes find pictures of
toolbar buttons. The purpose of this is to make it easier for you to identify the
button that are referred to in the text. The button pictures will in most cases
only be present the first time you are instructed to use a button. These buttons
belongs to various toolbars which may be activated or deactivated by the
user, therefore it can happen that a button referred to is not visible in the cur-
rent set of toolbars. The toolbar must then first be activated. This can be done
in the Customize dialog which is opened from the Tools menu.

When you are instructed to insert symbols in diagrams make sure that the di-
agram is active by clicking in it. In a recently opened diagram it is not always
possible to directly click on a toolbar to insert symbols, first click anywhere
in the diagram then select the desired symbol from the toolbar.
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The Coffee Machine

Behavior of the coffee machine

The coffee machine in the example provides the user with a cup of coffee or
a cup of hot water (for tea), given that the customer has inserted the required
amount of money. The coffee machine can handle coins of the values 5 and
10, where 5 is the price for a cup of tea while a cup of coffee costs 10. The
following holds:

» Ifacoinwith the value of 10 is inserted and the Coffee button is pressed,
the customer receives a cup of coffee.

» Ifacoinwith the value of 10 is inserted and the Tea button is pressed, the
customer receives a cup of hot water plus change.

» If acoin with the value of 5 is inserted and the Coffee button is pressed,
the money is returned.

» If acoin with the value of 5 is inserted and the Tea button is pressed, the
customer receives a cup of hot water.

(ot ) @@

—
Tea

2%

Figure 1: The coffee machine
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Model and Diagrams

Model and Diagrams

June 2009

General

A diagram is a view of a UML model showing a set of elements and their re-
lations. In this tutorial you will use the capabilities of the tool to work both
directly in the model and through diagrams. You will work with different di-
agrams where each of these diagrams present a certain view of the model.
When a new entity, for example a class, is drawn in a diagram, it becomes
part of the model. To present different views, the same class may be drawn
again in the same diagram or in a different diagram. The information stored
in the model is the sum of all descriptions made of an entity.

Deleting entities

The distinction between the model and the diagrams must be kept in mind
when designing in Tau/Modeler. As stated above, an entity, for example a
class, is included in the model as soon as it is added to a diagram. Deleting
a class from a diagram does not mean that the class is removed from the
model! The reason for this is that the same class could be used in other dia-
grams. It is however possible to delete an entity from the model. By right-
clicking an entity there will appear a context-sensitive shortcut menu. From
this menu Delete from Model can be clicked instead of Delete.

Diagram element creation toolbar

The Diagram element toolbar is only active when the diagram is used. Click
in the diagram to activate the toolbar. Buttons in the Diagram element cre-
ation toolbar are normally handled so that you click on the toolbar button,
then click the diagram to position the entity controlled by the button.

Toolbar quick-buttons are in sometimes context-sensitive, so the result may
depend on selections in the current diagram and the relation between the se-
lection and the button entity. It is often possible to access a shortcut menu
(right-click) to get assistance from the model semantics. An example of this
is when you draw messages in sequence diagrams, you click on the Message
Line button, click on the sender lifeline and then right-click on the receiver
lifeline and the shortcut menu will have a drop-down box with all signals in
the current scope.
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User Interface

General
The Tau/Modeler user interface main areas:

1. the Workspace window

2. the Desktop

3. the Output window

In this tutorial you will sometimes have other areas active, for example watch
windows during testing. It is also possible to drag an area to alter its position

within the window or even to position it outside the main window of the user
interface.

LR R ] = r : T I
X AL, e L TR el jraf - rsena]

Figure 2: The user interface
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User Interface

June 2009

The Workspace window

The Workspace window presents the entities contained in a model. Different
views are available for displaying different kinds of information. The File
View shows all elements that are represented as files. The Model View con-
tains all UML elements. This is the view to select when adding diagrams or
working directly in the model.

The Desktop

The Desktop is the area where diagrams and documents appear when opened.
This is where you work with your model as it is viewed from different dia-
grams.

The Shortcut bar

The Shortcut bar, which is optional, gives you the possibility to put any fre-
quently used toolbar in a special area, or to create shortcuts to your own
scripts.

The Output window

The Output window is used for logging events and displaying errors and
warnings.

The Shortcut menu

By right-clicking an entity you will get a shortcut menu. This menu will fre-
quently contain context-sensitive commands.

IBM Rational Modeler Tau Edition 5



Workspace

General

A workspace is your personal working area, where you can work in separate
projects but also include files that are not related to a specific project. You
can define more than one workspace, but you can only work in one work-
space at a time. You cannot share a workspace with other users. The infor-
mation contained in a workspace is stored in a text file with the extension
*.ttw.

Creating a workspace

You will now create a workspace for the development of the coffee machine
example. Do the following:
1. Start Tau/Modeler.

2. Onthe File menu, click New... The dialog that appears contains four tabs:
File, Project, Template and Workspace.

3. Select the Workspace tab.

4. Name the workspace “Tutorial” and select the location where the work-
space file (Tutorial.ttw) will be stored. Click OK. Your new workspace
appears in the File View of the Workspace window.

The next step is to add a project.
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Projects

Projects

Note

June 2009

General

Using projects is a way of grouping the contents within your workspace. You
can for example let your workspace “Tutorial” contain several different ex-
amples, one being this coffee machine, using one project for each example.
Diagrams and documents can be moved between projects. A project is not in-
dividual and can therefore be shared between users. The information con-
tained in a project is stored in a text file with the extension *.ttp.

Creating a project

You will now create a project for the coffee machine example. Do the fol-
lowing:

1. On the File menu, click New... Select the Project tab.

2. A dialog with a number of choices for creating various types of applica-
tions appear. Select UML for Modelling.

3. Name the project “CMdesign” and select the location where the project
files will be stored. Select Add to current workspace and click OK.

4. Asecond dialog appears, suggesting a name for the file representing your
model and a location for this file. Make sure that Project with one file
and one package is selected and click Next.

5. A third dialog appears, displaying the name of the file representing the
project and the name of the file representing the model. Click Finish.
Your project appears in the Workspace window.

A plus sign (+) to the left of an icon in the Workspace window indicates that
the icon is collapsed, i.e. more information can be displayed. To expand the
structure for this icon, click the plus sign. An entire substructure can be ex-
panded by selecting a collapsed icon in the Workspace window and
pressing the multiplication key (*) on your numeric key pad. To collapse a
substructure click on the minus (-) sign for its root icon.

6. Expand the tree structures. The File View displays the created files and
the Model View displays an empty package. In the Model View you will
also find information from the internal structures of the Tau/Modeler rep-
resentation of UML. This information is found in the packages called Li-
brary and Predefined.
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Use Case Diagrams

Note

General

Use case diagrams describe the relationships between use cases and actors
for a system. In a use case diagram it is possible to group use cases with a
subject frame.

Creating use case diagrams

You will now create a use case diagram for the use cases for the coffee ma-
chine example. These cases were described earlier, see “Behavior of the
coffee machine” on page 2.

1. Make sure that the Workspace window displays the Model View.

2. Selectyour package CMdesign in the Model View. Right-click and from
the shortcut menu point to New and then click Collaboration. Name the
collaboration UserDrinks.

Renaming of model entities is done by selecting the element and pressing
F2, or by selecting the element and clicking once on the name. This will
open the name string for editing.

You will use a collaboration in the model to encapsulate the use case dia-
gram, and also later use cases represented as sequence diagrams.

3. Select the collaboration. Right-click and from the shortcut menu point to
New and then click Use case diagram to insert a use case diagram.

An icon for the use case diagram appears in the Model View. The diagram
is now open on the Desktop. Click in the diagram to make it active.

The available symbols are now high-lighted in a toolbar. When resting the
mouse pointer on a symbol a tooltip appears, indicating the name of the
symbol.

4. Asymbol is inserted in a diagram by clicking the quick-button repre-
senting the symbol, then clicking the diagram on the Desktop. Place an
actor in the diagram. Give the actor the class Customer (for this the class
name shall be preceded by a colon according to the syntax). It is possible
to give the actor a name, but it is not necessary.
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Use Case Diagrams

June 2009

The class Customer will not be bound at this stage in the design. This can be
observed in two ways. First the type name is underlined with a red wave line
(See Figure 3 on page 9) indicating a name binding error, secondly there will
be some error messages in the Output window (Autocheck tab).

5. Click on the Use case symbol and place it in the diagram. Name the use
case MakeCoffee. Select the use case and create an association line to
the actor. To do this drag the leftmost (Association line) of the three line
handles from the use case symbol to the actor. See Figure 3 on page 9.

UsecaseDiagrarmi collaboration UserDrinks {171}

MakeCoffee i
Gusiomer,

Figure 3: Use case and actor
6. Save your work.

You have now completed a use case diagram containing one of the possible
use cases for this system. You will add some more use cases to this diagram
later when working with sequence diagrams.
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Class Diagrams

Class diagram

Class diagrams describe the types of objects that a system consists of, and the
relationships between them. They also show attributes and operators of the

classes.

Creating class diagrams

You will now use class diagrams for modeling the coffee machine example.

1. Make sure that the Workspace window displays the Model View.
2. Select your package CMdesign in the Model View. Right-click and from

the shortcut menu point to New and then click Class diagram.

3. Anicon for the class diagram appears in the Model View. The diagram
is now open on the Desktop. Name the diagram “DomainModel*.

; 4. Use the Class symbol quick-button to add two classes, click on the
= button, then click in the diagram to position the class. Name the classes
CoffeeMachine and Customer. These classes represents the coffee ma-
chine and a prospective user, see Figure 4 on page 10.

CoffeeMachine

Custamer

Figure 4: The classes CoffeeMachine and Customer

Note

When class customer is created any errors concerning the actor type in the

autocheck tab are resolved.

10 IBM Rational Modeler Tau Edition
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Class Diagrams

Note

June 2009

Active or passive classes

A class can be either active or passive. An active class contains behavior,
while a passive class merely contains definitions. An example of a passive
class is a data type. Your class CoffeeMachine will contain behavior, and
must therefore be set to active. Do the following:

1. Right-click the CoffeeMachine class symbol.

2. On the shortcut menu that appears, click Properties. The properties di-
alog opens and displays the properties for class CoffeeMachine. In Filter
select Class.

3. Select the Active check box. You may leave the dialog open.

The properties dialog can be opened by pressing ALT + Enter.

An active class is displayed in the diagram with double vertical border lines,
see Figure 5 on page 11.

<informal

CoffeeiMaching Customer

Figure 5: Active and external classes

Informal class

The class Customer is an entity which is not a part of the coffee machine de-
sign itself. You will give it the stereotype informal. Do the following:

4. Right-click class Customer. On the shortcut menu that appears, click
Stereotypes... .

5. Select the TTDPredefinedStereotypes:informal check box. The ste-
reotype is activated as soon as the dialog is closed.

6. Right-click the class symbol for Customer and select Active.
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Note

12

Decomposing a class

You will now refine your model by adding two new classes representing the
controller part and the hardware part of the coffee machine. Controller will
contain the logic for the system, while Hardware will simulate the hardware
behavior.

When adding these classes, different methods will be used. You will add the
classes directly to the model and then use some modeling features of the ed-
itor. Do the following:

1. Inthe Model View of the Workspace window, locate package CMde-
sign. Right-click package CMdesign. On the shortcut menu, point to
New and click Class. A class icon appears in the Model View.

2. Name the class Controller.
In the Model View, select package CMdesign.

4. Right-click package CMdesign. On the shortcut menu, point to New and
click Class. A class icon appears in the Model View.

Name the class Hardware.

6. Select the class Hardware in the Model View. Right-click class Hard-
ware. On the shortcut menu, change the properties to make Hardware to
an active class. Do the same for class Controller.

Observe that you do not need to go to the properties dialog to set a class to
active. The shortcut menu contains some context-sensitive choices and one
of these is controlling whether a class is active or not.

Component diagram

Component diagrams are closely related to and can be considered a subtype
of class diagrams. Component diagrams describe the identifiable and pos-
sibly replaceable components of a system. Just like a class diagram the com-
ponent diagram can also show ports and interfaces of the classes.
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Class Diagrams

Creating component diagrams

You will now use a component diagram for further modeling of the coffee
machine example.

1.
2.

Make sure that the Workspace window displays the Model View.

Right-click class Controller. On the shortcut menu, point to Create Pre-
sentation. In the New Symbol tab of the dialog click on the table row
with New ComponentDiagram.

An icon for the diagram appears in the Model View and the diagram is
opens on the Desktop. Name the diagram “ControlComponents”.

Drag and drop the Hardware class icon from the Model View into the
open component diagram (ControlComponents) on the Desktop.

Save your work.

ControlComponents

Controller Hardware

Figure 6: Components for CoffeeMachine

Your component diagram should now look as depicted in Figure 6 on page

13.

June 2009
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Signals

Note

14

General

UML has a specific class symbol for defining signals. This symbol is one of
the predefined stereotypes, indicated by the <<signal>> heading. All sig-
nals used in the UML model must be defined. A signal defined on a certain
level can be seen and used by all entities on lower levels.

Defining signals

You will now define all signals needed to implement the behavior of the
coffee machine. You will use a class diagram to draw the signal definitions
in. Do the following:

1. Select your package CMdesign in the Model View. Add a class diagram
by right-clicking and from the shortcut menu point to New and then click
Class diagram. The diagram appears in the Model View of the Work-
space window.

Name the diagram “Signals”. The diagram is now open on the Desktop.

From the toolbar, select a Signal symbol and place it in the diagram. De-
fine the signals (one Signal symbol per signal) from the table below.

Press and hold CTRL when placing a symbol is a shortcut to keep the selec-
tion in the toolbar. This makes it possible to position multiple symbols of the
same sort without going back and forth between the diagram and the
toolbar.

To Customer | From Customer | To Hardware From Hardware
CupOfCoffee | Coffee FillWater WaterOK
CupOfWater Tea FillCoffee CoffeeOK
ReturnChange | Coin (Integer) HeatWater Warm

4. Signal Coin will carry one signal data of type integer. This signal data
will hold the value of the inserted coin(s). Add the type Integer in the
middle compartment of the symbol representing signal Coin, see
Figure 7 on page 15.

5. Save your work.
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A coloring of an entity, for example on a signal name or a type, indicates
that Tau/Modeler has found the matching definition. This is called name
resolution and appears on all levels when designing in Tau/Modeler. In-
teger is one of the predefined types in UML. If no definition is present the
name will be underlined with red.

Terigra=s eslgratr Tergraes esigrat=
CupOfCoffes CupOfiiater Fillunater FillCoffes
==slgna== =ezigral= ==sigral= “=slgra==
Heatirater Wiate Ok Coffec DK nfarm
=esigrat== zezigraes zezignaes =ezigrats
Coffea Tea Coin ReturnChange
Iriteger

Figure 7: Signal definitions

Defining interfaces

You will now create interfaces containing the signals for the interaction with
the environment. Do the following:
1. Open the class diagram Signals.

2. From the toolbar, use the Interface symbol and define the following two
interfaces:

— FromUser
— ToUser

3. Inthe Model View drag the signals to the interfaces.
— Signals Coin, Coffee and Tea should go to the interface FromUser.

— Signals ReturnChange, CupOfCoffee and CupOfWater should go
to the interface ToUser.

4. Save your work.
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Each signal will be a feature of the interface and the text line will be treated
as a presentation element. In addition to being editable like text it will be
possible to delete the entire line (presentation element) if you position the
cursor first on the line and press backspace.

To view the signals in the interface symbols you can right-click and on the
shortcut menu point to Show all operations. This will also let you modify
signal parameters.

<einterfages> <dinterface»
FromUser Taolser

Figure 8: Interface definitions

Interface relations

The interfaces are now ready to be used. You will now create an Association
between the two interfaces and a Dependency from ToUser to Customer.

1. Select ToUser interface symbol, drag the Association line handle from
ToUser to FromUser. This will implicate that wherever one of the inter-
faces is used, the other will also be available.

2. Remove the navigability of the association. Right-click on the line close
to its connection to the interface, select Target and in the sub-menu dese-
lect Navigable. Right-click on the line close to the connection to the
other interface, select Source and in the sub-menu deselect Navigable.

3. Go to the class diagram DomainModel. You can navigate with the Pre-
vious button on the Navigation toolbar or select the diagram tab in the top
of the desktop area.

4. Drag the interface ToUser from the Model View into the class diagram
DomainModel. Select Customer class symbol, drag the Dependency line
handle to ToUser interface symbol. This will indicate that Customer has
a dependency ToUser.

IBM Rational Modeler Tau Edition June 2009



Signals

~

Note

June 2009

Ports

All signals going to or from an instance of a class pass through a port. Sepa-
rate ports can be used for each entity with which the part communicates. You
will now add ports to classes in your model to enable communication,
starting with ports for external communication. Do the following:

1.

Go to the diagram DomainModel. Select class CoffeeMachine. Hold
down SHIFT and in the toolbar select the Port symbol. A port appears
on the border. This port represents the communication to and from the
class. Name the port P1.

Make sure that the port P1 is selected. Add a realized interface to P1 by
clicking the toolbar button. Name the interface FromUser.

With P1 selected press ALT + Enter to open the properties dialog. Make
sure that Port is selected in Filter field. Note that the interface name is in-
serted in the Realizes field. Add the interface name ToUser in the Re-
quires field.

Go to the diagram DomainModel again. Select the port P1 and click the

tool bar button for the Required interface. Observe that the name is au-
tomatically inserted on the interface symbol.

It is not necessary to add the required interface, because of the association
between the interfaces. This is only done to improve readability.

5.

8.

Drag and drop the Controller class icon from the Model View into the
open class diagram (DomainModel) on the Desktop.

Drag and drop the Hardware class icon from the Model View into the
open class diagram (DomainModel) on the Desktop.

Select the class Controller, add a port “P2”. Add required and realized in-
terfaces to port P2 in the same way as for P1. Observe that the signals
must go in the same direction.

Save your work

Your diagrams should now contain ports and interfaces as shown in Figure 9
on page 18. Note that the diagrams are rearranged with respect to earlier pic-
tures and that only a subset of the symbols are shown.
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— o Filnwater wWaterk
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Figure 9: Interfaces and ports
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General

A sequence diagram describes the behavior of use cases. A sequence diagram
is commonly built up with instances of active classes in your system and
messages (signal instances) between them.

Creating sequence diagrams

You will now create a sequence diagram for the use case MakeCoffee. Make
sure that the Workspace window displays the Model View.

1. Locate the collaboration UserDrinks in the Model View. Right-click the
use case MakeCoffee, from the shortcut menu point to New and click Se-
guence diagram.

The actor type is now bound to class Customer. In the use case diagram the
class name is no longer underlined with red, but is now colored green. This
is an example of the work done in the background analyzing your model
changes and updating your presentation elements to keep your model con-
sistent at all times.

2. The diagram is now open and an icon for the sequence diagram appears
inside the collaboration in the Model View. The sequence diagram is
contained in an Interaction which can contain one or more diagrams de-
scribing the use case.

3. Locate the class Customer in the Model View and drag it to the sequence
diagram. The class appears as a lifeline.

4. Drag the class Controller to the sequence diagram.
5. Drag the class Hardware to the sequence diagram.

In the following instructions you will use three different ways of creating
messages in the sequence diagram. For each of these note especially the
binding of signal names from your model. The Message line button in the el-
ement toolbar is the common starting point for all three ways.

6. Draw a message from Customer to Controller. Drag the signal Coin onto
the message line. The signal name appears with parameter list containing
the types of the parameters, in this case one integer parameter. Replace
the parameter type information with the integer value 10.
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7. From the element toolbar select the Message line button. Click on Cus-
tomer and then right-click when placing the receive event on Controller.
From the shortcut menu point to Reference existing and click Coffee.

Reference existing can be used for classes with ports and interfaces that de-
fines a set realized of signals.

8. Draw a message from Controller to Hardware. Type the signal name
FillwWater onto the message line.

CTRL + Space is a shortcut command that performs name completion. If
you start typing a name, this will complete the name or present a list with
entities allowed in the scope.

9. Continue to draw the sequence depicted in Figure 10 on page 20
10. Save your work.

= tMdesigndty -
= Model

= 3 CMDesgn sd interaction MakeCoffee J Sequence Diagram
| Domantkedel g
B Sgnaks
& ConrtroiComponents
= o lseDrinks weinformal=» Cartroll
4 [LiseCase Dingraes Customir Sl
£ : Cusomer
= MakeCalles o Comd
‘= Tnteeactionimplemenk ation of MakeCoffn rombsar: Coinfi)
T Sequence Degram
i Custormer Cromlsar: Coffeal)
T ¢ Conbroler
T @ Hardware
B CoffecHting FaWaler )
+ H Cortroter
v [ Horduors WaleOK )
S ribwarer()
1 Rl feel) FinCofiee ()
5 Heatwater()
T warert
5 wsteron() :
1 ColleeOND) . Cofiesdile
S warm)
< B Fromser Hiral¥Wadier ()
* B Tolser
| ehAssociations(Tollser Fromiser) = W (
1 | 4

Tollser: CupCHCoSeal)

| Hardware |

e

e

W) e View | % Mot View [ I

Figure 10: Sequence diagram for the use case MakeCoffee

Use cases and subject frame

1. Open the use case diagram in the collaboration UserDrinks. Create a
new use case and name it MakeTea.

2. Create a new use case and name it TeaMaking.

Draw a dependency line from MakeTea to TeaMaking. Create an associ-
ation line to the actor from MakeTea.
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MakeTea should be one of the main use cases describing a complete scenario
for the system to produce a cup of hot water. The use case TeaMaking is a
sub-scenario describing filling of the cup and heating the water.

4. Create asubject symbol around the use cases. After selecting the symbol
in the toolbar, drag to enclose the use case symbols with the subject
symbol. Name the frame and identify the frame to belong to class Cof-
feeMachine. See Figure 11 on page 21.

5. Save your work.

lseCase Diagram collaboration Userbrinks {171}

CommonlseCases CoffeemMaching

MakeCoffee i
Customer

.
==iiuces=
.

Teamaking

Figure 11: Use cases in a subject frame

The subject frame is optional but it encapsulates your use cases to belong to
one particular class in your model allowing you to draw complex use case di-
agrams with common actors to one or more systems.

Sequence diagrams with references

1. Locate the collaboration UserDrinks in the Model View. Right-click the
use case MakeTea and from the shortcut menu point to New and click
Sequence diagram.
The diagram is now open and an icon for the sequence diagram appears
inside the collaboration in the Model View.
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2. Locate the class Customer in the Model View and drag it to the sequence

diagram. The class appears as a lifeline. Drag the class CoffeeMachine
to the sequence diagram.

3. Draw amessage from Customer to CoffeeMachine. Type the signal name

Coin with parameter 5 onto the message line. Draw a new message from
Customer to CoffeeMachine. Type the signal name Tea onto the message
line.

4. Place a reference symbol below the signals. Name the reference symbol

TeaMaking. See Figure 12 on page 22.

5. Save your work.

==infomal==

- Customer : CoffegMachine

Coin(E)

Tea ]

ref i
Teakdaking

Figure 12: Sequence diagram with reference

You can use reference symbols as build blocks to create longer and more
complex sequence diagrams from a common set of simple sequences.
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General

A state machine diagram describes the behavior of an active class. A state
machine has one or more possible states and a change of state is triggered by
a signal reception. In UML, the state machine concept has been extended
with data handling, meaning that signal data and other variables can be de-
clared and handled. Two different notations are supported: transition-ori-
ented syntax and state-oriented syntax. Both syntaxes can be used for de-
scribing the behavior of a state machine, but the state-oriented syntax is more
suitable for getting an overview of a large design. The transition-oriented
syntax is suitable for detailed design.

State machine diagram for class Hardware

State-oriented syntax
When using state-oriented syntax, have in mind the following:

» When connecting states, select the first state. Two handles appear. Grab
the handle represented by a filled circle. Drag the line to the second state
and click the symbol.

» To change the shape of the connecting line, click it. Square-shaped han-
dles appear. Drag the handles to form the requested shape.

» When drawing a line from a state back to the state itself, grab the handle
represented by a filled circle and drag the line away from the state. Click
to change directions, drag the line back to the state and click the symbol.

» The following notation is used on transition lines:
<input>/ <transition statement>;
where <transition statement> can be for example: ~ <signal name>. Sig-
nals without parameters should be followed by an empty set of paren-
thesis. There can be multiple statements in a transition, they are then sep-
arated by semicolon.

Composite state

It is possible to have composite states in a UML state machine. This is a way
of defining a sub-state with a state machine of its own.
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A composite state can be used for example when a set of actions tend to al-
ways lead back to one identifiable state. This can be identified in the state
machine for Hardware. When producing tea or coffee the signal exchange
between Controller and Hardware is very similar but there is one signal ex-
change more when the user requires a cup of coffee. This signal exchange
can then be put in a composite state.

Starting with the state-oriented syntax, you will now describe the behavior of
class Hardware in a state machine. Do the following:

1. Add astate machine to class Hardware. Right-click and from the shortcut
menu point to New and then click State machine diagram. Name the
state machine “HandlingWater”. The state machine is contained in a
state machine implementation in turn contained in a state machine, by
default named to initialize.

2. Implement the behavior as depicted in Figure 13 on page 24.

3. Save your work.

Handlingwater

HeatWiater = WarmiJ

Filliabes ™ \Wiater R,

Figure 13: State machine diagram HandlingWater
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Name resolution, visualized as coloring of entities, appears whenever the
matching definition of an entity is found. If the definition is included in the
model, navigation is possible. To navigate to the definition, hold down
CTRL and click the name.

UML is case-sensitive. In order for name resolution to be performed the
case must match.

Transition-oriented syntax

When using transition-oriented syntax, have in mind the following:

» To add a symbol, click the corresponding quick-button in the toolbar,
then click the desktop.

» To connect two symbols, select the first symbol. Two handles appear
below the symbol. Grab the handle represented by a square and drag a
line to the second symbol. Click the symbol.

» Autoflow: Select a symbol in the flow and hold down SHIFT, then click
on one of the symbols in the toolbar. The new symbol is automatically
connected to the selected symbol.

You will now use the transition-oriented syntax to describe the behavior in
the composite state.
1. Open the state machine “HandlingWater” in class Hardware.

2. Double-click on state Water. The Create Presentation dialog opens. Go
to tab New diagram, point to State machine diagram. A new diagram
opens in the desktop.

3. Draw the sub-state definition as depicted in Figure 14 on page 26. The
history state implies a return to the state WaitFill.

4. Save your work.
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Figure 14: Composite state

State machine diagram for class controller

You will now describe the behavior of class Controller in a state machine,
using the transition-oriented syntax. To add a state machine, do the fol-
lowing:

1. Inthe Model View of the Workspace window, select the icon repre-
senting class Controller and create a new state machine diagram for Con-
troller.

2. Rename the state machine diagram to “NewOrder” to indicate that this
diagram will describe the behavior when a new coffee or tea order is re-
ceived.

3. Implement the behavior as depicted in Figure 15 on page 27.

26 IBM Rational Modeler Tau Edition June 2009



State Machine Diagrams

June 2009

MeEswOrder statemachine initialize  {1/2}
? Integer MorOfCoife,
Integer MorOfTea;
MbrOfCaffes=(; IntEger alue,
MbrOfTea=0; Coin(alue)
+ ¥ 1
5 j| |: 10 j| [ elze
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[ PaicFive ] [ PzicdTen J ledle:

Fillyater() ‘Return(:hange()

HekdnaTE -
MakingTea

Figure 15: State machine diagram NewOrder

hakingCoffes

The state machine describes the reception of a coin, the reception of a coffee
or tea order and the start of the hardware communication. Two variables are
used for counting the number of cups of coffee or tea that have been served.
Another variable is needed for holding the value of the coin.

4. To get more drawing space, you can now extend the state machine for the
rest of the behavior. In the Model View, select the icon representing the
state machine implementation and create another state machine page
for Controller.

Name the new state machine page “MakingBeverage*.
Implement the rest of the behavior according to Figure 16 on page 28.
Save your work.
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MakingBeverage staternachine initialize

[ MakingCoffes ] [WaterForCoffee ] Coffesdndyater

{242}

[ WaterForCoffes ] [CoffeeAndWater J ‘ MbrOfCoffes sPhrOfCoffes + 1; ‘

WigterForTea NbrOfTea =MbrCfTea + 1,

Figure 16: State machine diagram MakingBeverage

The state machine diagrams are now complete.
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General

The next step is to add a composite structure diagram. A composite structure
diagram displays instances of active classes, and the communication between
them. This is the diagram for showing how your objects from your model
should be instantiated and built together to form a system. The instances are
called parts. A part communicates with other parts or with the environment
through ports. Ports are connected through interfaces or connectors.

Creating a composite structure diagram

You will now instantiate your classes and describe the communication be-
tween the customer, the controller and the hardware in a composite structure
diagram. To add a composite structure diagram, do the following:

1. Inthe Model View, select the icon representing class CoffeeMachine.

2. Right-click on class CoffeeMachine and select New and then Composite
structure diagram.

3. The composite structure diagram appears in the Model View. Name the
diagram “Communication”.

Parts

A part is an instantiation of an active class. Add the parts by doing the fol-
lowing:

1. Make sure that the diagram Communication is open on your desktop.
From the toolbar, select the symbol representing a part and place it in the
diagram.

2. Click inside the symbol to activate the text area. Name the instance
Ctrl:Controller, where Ctrl is the name of the part and Controller is the
name of the class it instantiates.

3. Add a part representing the instantiation of class Hardware. Name the
part Hw:Hardware.

It is also possible to drag-and-drop the active classes to the composite
structure diagram.
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Ports

You will now add some more ports to your model to enable communication,
starting with the port representing the customer. Do the following:

1.

Select the part Ctrl. Hold down SHIFT and in the toolbar, select the Port
symbol. A port appears on the border. Name the port “P3”. This port rep-
resent the communication with the Hw part.

Select the Hw part. Add one port and name it “P4”. This port represents
the communication with the Ctrl part.

Add required and realized signals for the ports P3 and P4. Observe that
the signals in the ports must correspond to the direction of the connection
line.

The following signals can be received by Ctrl:
— CoffeeOK, WaterOK, Warm

The following signals can be received by Hw:
— HeatWater, FillWater, FillCoffee

Connectors

A connector is a signal path which can be bidirectional or unidirectional.
Connectors connect the ports in the composite structure diagram. You will
now add a connector to your model. Do the following:

1.

Add a connector between ports P3 and P4. This is done by selecting one
of the ports, then dragging the handle to the other. Three text fields ap-
pear. Name the connector “CtribiHw*.

Right-click on the connector line and select Show all signals from the
shortcut menu. For each of the connectors the signals corresponding to
the Realizes and Requires properties will be filled in.

Your composite structure diagram should now look as depicted in Figure 17
on page 31.

3.

Save your work.
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communication active class Coffeedaching {171}

Ctrl C’jﬁtrnller

CoffesOl WaterOk, Warm

CtrlbiHw:

FillCoffee, FilWater, HeatVWater

Ly
Hwi - Hardware

Figure 17: The composite structure diagram
Your composite structure diagram is now complete. Ports and parts have
been added to the model as you have edited the diagram.
Ports and interfaces
You will now add your ports to the classes in the component diagram.

1. Open your component diagram (ControlComponents).

ControlComponents

FillCaoffee, FilWater, Heat\Water

FillCoffee, FillWater, HeatWater
Controllerm Hardware

CoffeeQk, WaterQK, Warm

Caffee DK, WaterDk, Warm

Figure 18: The component diagram with ports and interfaces

2. Drag and drop port P3 to Controller.
3. Drag and drop port P4 to Hardware.

The interfaces and signal lists will be shown as in Figure 18 on page 31.
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General

The next step is to add relations between your classes. Relations between
classes in a model are best illustrated in the class diagram.

Associations

An association represents a relationship between objects. Each association
has two roles, represented by the directions of the associations. You have ear-
lier created an association between the interfaces ToUser and FromUser in
the model.

Compositions

Controller and Hardware “live and die” with class CoffeeMachine, which
means that their relation to class CoffeeMachine is a composition.

1. Inthe diagram DomainModel, select the class CoffeeMachine. Three
handles appear below the symbol.

2. Grab the handle represented by a square (Association/Aggregation/Com-
position line), drag the line to class Controller and right-click to the class
symbol. Select Reference Existing. The drop-down box should contain
the Ctrl part.

It is possible to change a composition into an association or an aggregation
from the shortcut menu, by right-clicking on the line close to the connection
to CoffeeMachine.

3. Add a composition in the same way between class CoffeeMachine and
class Hardware.

4. Save your work.
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Figure 19: Compositions in the domain model

Your class diagram should now look as depicted in Figure 19 on page 33.
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Purpose

This next section cover some additions to the model, showing some more
features of UML. You will also get a repetition of some of the editors that
you have worked with along the tutorial.

Some of the descriptions of what to do will in this section be shorter and not
as detailed as before. This will especially be so when it concerns activities
similar to those earlier described.

Timer

Introduce a timer into your coffee machine. The timer should expire after 10
time units and it is to be set in conjunction with the activity of heating the
water.

1. Go to class Hardware in the Model View. Add a timer called Heater to
the class. Right-click class Hardware and from the shortcut menu point
to New and click Timer.

2. Go to the state machine for Hardware. The timer signal should be re-
ceived in such a way that it triggers the sending of signal Warm. Replace
the signal HeatWater with Heater in the transition from state Water to
state Idle.
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Figure 20: Timer declaration and use

3. Go to the state diagram for composite state Water. Add the signal
HeatWater in parallel to the signal receipt of FillCoffee. This transition
should contain the set statement of timer Heater,

“set (Heater () ,now+10) ;. See Figure 20 on page 34.
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4. Save your work.

Structured data

Introduce a class representing a set of structured data into your coffee ma-
chine. The contents of this data model will be milk and sugar to be put into
the coffee. This will require several steps to be performed as it will affect re-
ceiving and sending of signals as well as some internal behavior.

1. Openthe class diagram Signals. Add a class in the diagram and name the
class Additives.

2. Add two attributes to the class, Milk of type Boolean and Sugar of type
Integer. Declare the attributes to be public.

To set the visibility to public type a “+’ sign in front of the attribute name in
the interface (class) symbol.

Next you will add a parameter of type Additives to the signal Coffee and to
the signal CupOfCoffee. To be able to edit parameters for signals in inter-
faces you must first make the signals visible in the interface symbol.

3. Select the signal Coffee in the Model View, drag it to FromUser inter-
face symbol in the class diagram. Type in the parameter and declare it as
a part.

4. Select the signal CupOfCoffee in the Model View, drag it to ToUser in-
terface symbol in the class diagram. Type in the parameter and declare it
as a part. See Figure 21 on page 36.

5. Open the state diagram NewOrder for class Controller. Declare a vari-
able called Add of type Additives. Declare the variable as a part.
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<dinterface > <dinterfame >
FromUser Tollser Additives

+hilk: Boolean
+Sugat: Intecer

signal Coin [ Integer) signal CupOfCoffes [ part Additives)
=ignal Tea () zignal CupOfiiater ()
=ignal Coffee [ part Additives) =ignal ReturnChange ()

Figure 21: Class Additives
Use the variable Add to receive request for milk and sugar whenever the
signal coffee is received.

Use the value of the variable Add as parameter when sending
CupOfCoffee to the environment. A possible solution is shown in
Figure 22 on page 37

Save your work.
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Integer Nbrofcoffes;
Integer NbrOfTea;

¢

WakingCoffee

Integer Value;
NbrofcCoffee=0; part Additives Add;
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Figure 22: State machine for Controller with Additives
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Model

The diagrams in UML are views of your model. Whenever possible the
model will work for you, creating definitions and instantly binding these to
elements as they are created. To your assistance you have the Model Navi-
gator which allows you to browse the model bindings of your choice.

Editors

You should now feel familiar with working with the editors in Tau/Modeler.

The example you have built is simple to its functionality but contains exam-
ples of a large part of the possible symbols in UML. The tutorial has in some
situations shown different ways of drawing similar constructions. Which to

use in a given situation depends on the characteristics of the problem but is

also many times a personal preference. Important to understand is the under-
lying model support to speed up your work and make it more precise.

Workflow

The workflow in this tutorial is intended to be aligned with a possible work-
flow in a larger software project. The scope of the tutorial is focused on dem-
onstrating the tool rather than imposing a methodology. The order of the ac-
tivities described should however fit well with the design phase of a larger
software project. It is in this case important to remember that the analysis is
already done and even if you have edited the complete model from scratch
all the design decisions was made in advance. You can find some more in-
formation on workflow methodology in the chapter Description of Workflow
in the online help of Tau/Modeler.

What’s next?

You have now completed the tutorial and are ready to start working on your
own with UML and Tau/Modeler. If you would like to have more informa-
tion on model driven work it is recommended that you study the chapter
“Working with Models” in the online help.
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