COMP 3004, OO Software Engineering. School of Computer Science, Carleton University
Speed Machine Tutorial

Speed Machine Tutorial in Rational Rose Real Time

The objective of this tutorial is to highlight basic aspects of software modeling.
Throughout the Tutorial, the student will realize that although there are many ways to
make things work, some of them are preferred to the others. The strategy builds on
good modeling techniques that will not only enable us to create robust software, but
also prepare it for later maintenance.

Within the context of Model Driven Development, we intend to emphasize the benefit
of good modeling techniques using a tool (IBM Rational Rose RealTime) that will
automatically generate executable code upon the models we write.

This tutorial requires a basic knowledge of RoseRT (i.e. the student must have
completed successfully the LightSystem Tutorial) before proceeding.

To run IBM Rational Rose RealTime (RoseRT) and create a new model, download
and execute the file rosert.bat form the course web page. Select RTC++ framework.

Speed Machine behavior

In this tutorial, the interaction between a user and a machine is to be modeled. The
user can turn a machine on and off. When the machine is first turned on, the initial
speed of the machine is set to 1. The user then can increase the speed sequentially
(1to 2,2to 3 and 3 to 4), or decrease the speed (4 to 3, 3to 2 and 2 to 1) as well.
Finally the user can turn the machine off but only if the machine is set to speed 1.

To model this behavior we will have four approaches.

I. FIRST APPROACH. Single state, single transition:
Consider that we have two interacting capsules: a user and a machine. For the
machine capsule, a unique state will be created, with a unique transition. Variables will
be needed to store the on and off state and the speed.

1. Save your model.
Save your model as SpeedMachine1.rtmdl, remember to do this very often.

2. Creating a capsule

Open and expand the Logical View in the Model Browser.

Open Main Class diagram (double click on it).

Select the capsule tool and left-click on the window. I o I

Rename the capsule name to User.

Create two more capsules with the name Machine and Top.

The Machine capsule will have two attributes: On and Speed.

To add attributes in a capsule, double click on the capsule to open the
Capsule Specification, in the Attributes section right-click and select Insert.
Rename NewAttribute1 to On. Double-click on it and select Visibility Public in

O O O O O O O
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General Section. In the detail section select bool type with initial value false.
(On attribute will simulate on and off).
o Create a Speed attribute, type int with initial value 1.

Your capsule specification should look like this:
I Capsule Specification for Machine 2] I

Relations I Components I Files I Cet
General |  Operations Attributes | CapsuleRoles | Pots | Connectors

v Show inkerited

I Ster... | Mame | Class I Type I Initial I
& On Machine  bool falze
& Speed Machine  int 1

Once capsules are created, we need to define a protocols to communicate the User
and Machine capsules.

o Select the protocol tool and drag it into the main class diagram.

o Rename protocol to UserMachine.

o To create the signals of a protocol, double click on it, open the signal
section, right-click on it and select Insert. insert the following In signals:

3. Creating a protocol I |

. Protocol Specification for UserMachine

2l

General Signals |F|e|ations| Componentsl Files I C++ TargetHTSl

¥ Show inherited V¥ Show lacal ™ Show excluded L
In Signals | D ata Class |
ah woid B
off woid
incTol woid
ineTod woid
ineTod woid
decTal woid
decToZ woid
decTal woid
Out Signals | Data Class |
Browse v| Ok I Cancel Spply
I FTTAT

Page 2 of 16



COMP 3004, OO Software Engineering.
Speed Machine Tutorial

School of Computer Science, Carleton University

4. Add ports to a capsule.

o Expand the Machine capsule menu and open the structure diagram.
o Drag a UserMachine protocol into the boundary of the Machine capsule.
Rename the port name to fromUser. Right-click on it and select the property

EndPort.

Select the port tool and drag it into the boundary again. Select the Log

protocol. Rename it to log. (Log protocol is used to display data in screen).
Right-click on the log port and select open specification. Check the protected

attribute.

+ / froml zer
: Uzertd achine

]
: #%log: Log

8, port Specification for log 21x|
General | File |
Mame:
Stereotype: I j
Pratacol: ILog j
Open... |
Cardinality: I
I Canjugated ¥ | End port I~ wired
¥ Protected I~ | Hatification I~ | Publish
— Registration
(+ Automatic " Application = Automatic (locked]
Reqistration override:
Documentation:
= |
A » I
QK I Cancel | Apply |

ﬂ— Browse v|

tate: UnigueStateI

In the User capsule, create a port named toMachine with the UserMachine protocaol,
select property conjugate (to reverse the direction of the signals).

5. Top Capsule

o Open the Structure Diagram of the Top capsule.
o Drag the User and Machine capsules.
o Connect the port toMachine of the User to the port fromUser of the Machine.

Your diagram should look like this:

A e

+ MtoMachne

IJzetdachine™
(]

6. Create states of a capsule

+ /4 frg

LT

£ machine
:Machine

Ll zer
Machine

To add behavior into the capsules, we need to create states.
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Open the Machine State diagram.

With the state tool, create a new state, name it UniqueState.

Create an initial transition to it.

Create a transition to itself and name it UniqueTransition.

Double click on the UniqueTransition, double-click on the triggers section,
insert all the signals from the port fromUser selecting *.

O O O O O

®, Transition Specification for Unigue =L
f . r
General  Triggers |.&ctions| Files I
Iv Show inkerited v Shaw local [ Show excluded
UniqueTransitioh Part | Sigrial | Guard
froml ser * TRUE
UniqueState
-
4 |
Browse - | 0K I Cancel | Apply I

o In the action section, copy and paste the following code (to simulate the
machine):

if (On==fal se)
if ((getMsg()->getSignal Nane())=="on"){
On=t r ue;
| og. 1 og(" Machi ne turned on");
}//end if (on received)
el se{
l og. 1 og("Signal cannot be processed, machine is off ");
}//end else if (on received)
}//end if (on==fal se)

el se{

if ((getMsg()->getSignal Name())=="of f"){
On=f al se;
Speed=1;
| og. 1 og(" Machi ne turned off ");
}//lend if (off received}

el se{
swi t ch( Speed)
{case 1:

if ((getMsg()->getSignal Nane())=="incTo2"){
Speed++;
| og. 1 og("Speed increnented to 2 ");
}//end if (incTo2 received)
el se
| og. 1 og("Signal cannot be processed, speed is 1 ");
br eak;

case 2:if ((getMsg()->getSi gnal Nane())=="incTo3"){
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Speed++;
| og. 1 og(" Speed increnented to 3 ");
}//lend if (incTo3 received)
el se{
if ((getMsg()->getSignal Nane())=="decTol"){
Speed- - ;
| og. 1 og(" Speed decrenented to 1 ");
}//end if (decTol received)
el se
| og. 1 og("Signal cannot be processed, speed is 2 ");
}//else (incTo3 received)
br eak;
case 3:if ((getMsg()->getSi gnal Nane())=="incTo4"){
Speed++;
| og. 1 og("Speed increnented to 4 ");
}//lend if (incTo4 received)
el se{
if ((getMsg()->getSignal Nane())=="decTo2"){
Speed- - ;
| og. 1 og(" Speed decrenented to 2 ");
}//end if (decTo2 received)
el se
| og. 1 og("Signal cannot be processed, speed is 3 ");
}//else (incTo3 received)
br eak;
case 4:if ((getMsg()->getSi gnal Nane())=="decTo3") {
Speed- - ;
| og. 1 og(" Speed decrenented to 3 ");
}//end if (decTo3 received)
el se
| og. 1 og("Signal cannot be processed, speed is 4 ");
br eak;
default: log.log("Signal cannot be processed");
}/ ! end switch
}//end el se (off received)
}//end else if (on==fal se)

Once the behavior is defined, we need to create a component and its instance to
simulate this behavior.

7. Creating a Component.

Right click on the Component View folder and Select New > Component.
Rename the new component to UserMachine1.

Double click on the component to open the Specification Dialog.

Set the environment to C++TargetRTS and type C++Executable.

In the References section drag and drop the Top capsule.

Go to the C++Executable section and select the Top capsule into the Top
Capsule option.

In the C++Compilation select as TargetConfiguration NT40T.x86-VisualC++-
6.0.

o Press OK to save changes.

O O O O O O

O

8. Building a Component.

o Right click on the Component UserMachine1 and select Set as Active.

o Right click again and select Build > Build and press OK in the dialog with
Generate and Compile.
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o The dialog Add Missing Class References will appear, click OK.
o The output window will display the results:

9.
@]
@]
@]

O O O O

I3 Generating User

1> Generating Userkd achine
ttperl "D hzofbwaret LANGUAGE S \Rational\Rose R ealT ime/codegenchdic_run.pl” build nmake -nolago -k -2 R T compile

1> Compiling Machine

Machine.cpp

I Compiling Top

Top.cpp

I3 Compiling U zer

User.cpp

1> Compiling Uzert achine

UzeMachine.cpp

I3 Linking Top.EXE

Build successful.

BlLog 3 Build Log Ig Bluild Eno.slﬂ Findlﬁ Find 2L)9 Puriml

Frr Heln nreess F1

Running a Component Instance

Right click on the Deployment View folder and select New > Processor.
Rename it to LocalHost.

Drag and drop the UserMachine1 component into the LocalHost. A
UserMachine1Instance is created.

Right click on the UserMachine1Ilnstance and select Run.

Select NO in the message Build the component (as we already did it in step 8),
The execution control panel and a console window will appear.

Click on the play button and Instances of the Machine and User capsules will
appear.

10. Trace a Component Instance
o Setting Probes.

- Expand the Top capsule to see Machine and User capsules.

- Right-click on the User Instance and select Structure Monitor.

- Select the tool Probe and drag it into the toMachine port.

- Right-click on the on the toMachine Probe and select Open Inject.
- Right-click in the browser expand the probe and select Insert.

- Insert all the signals defined in the protocol, with direction out.

- Your window should look like:
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Statuz: Runnhing % E|[:_‘| Mavigator
H I~ = Unique
:] I| Hlo}l %] )] ol I [Z Operations
N I B[] Attributes Iritial Ur
o Ta & On R..
L—:I P . . H ¢ Speed AL
‘B 0/machine:Machine i
=1+ End Parks
‘B OfuserUser
W frombUsze L. |
Bl Probes W log Log
= 04toMachine_Probe b (3 Prabes
i — toMachinedon
- — toMachine/off
- — toMachine/decT ol @), probe Specification for 0/toMa 21x|
-~ — toMachine/decT o2 - —
- — toMachine/decT ol Gereral Detail IFiIes |
-+ — toMaching/incT o2 —_ -
= toMachinesincTod 140 | Friarity | Signal | Dgta I
i — toMachinedingT od Out General on waid
Out General off woid
Out General decTol woid
Out General decTo2 woid
Out General decTod waid -
Out General incTo2 wioid
Out General incTod woid
Out General incTod woid

o State monitors.
- Close the structure monitor window.
- Right-click on the Machine capsule and Open State Monitor.
- Right-click on the Signals in the Probe window and
- Inject signals decTo2, on, incTo2,IncTo3, off.
- You must have the following results in the console window:

RoseRT'Machinel*UserMachinel’build', Top.EXE
@Rational Rose Reallime C++ Target Run Time System

MIR:lease 6.30.C.00 (+c
BCopuright {c> 1993-2088 Rational Software

rosert: ohservability listening at tcp port 38719

Please note: STDIN is turned off.
_ad To use the command line, telnet to the above mentioned port.
Bl* The _output_ of any command will bhe displayed in _this_ window.
=000 JeE- 30~ —3e 3003030 - —3e 30 - 3aE 30 e 30~ —n 30 oo 30 -0 3e 30 -3aE- 30 IeE 30 ~aE 30~ IeE -0 0o 3o oo 30 - —Ie 30 a0 e 3o e Je e E-

i
*
k.3

Signal cannot be processed,. machine is off
Machine turned on

Speed incremented to 2
Speed incremented to 3
Machine turned off

This is it with the 1% approach.
Notes to the Single-state, single-transition model:

Although we have accomplished the specified behavior, we did not model it (AT
ALL""). Now consider that the behavior specification changes (as it always do)
and you are required to allow changes of speed from 1 to 3 and from 1 to 4. What
would be required to change in your RoseRT model to make it work? What about
introducing a 5" speed or adding a reverse speed? If the actual code does not
look like a mess already... Think about how it will look after the changes above?

Finally, consider that you are not the author of the original code, and you are

required to give maintenance (make the changes) to the model above. Does it
look like an easy task to do?
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Il. SECOND APPROACH: Single state, multiple transitions.

Notice that in the first approach, we are not taking advantage of any modeling
techniques: a unique transition manages all the signals that are received and the
behavior is simulated in the code of this unique transition. In the second approach, the
model will have again two interacting capsules, User and Machine within the Top
capsule. For the machine capsule, a unique state will be created, but now a transition
for each signal will be defined. Variables will store the on, off status and the speed.

o Repeat steps 1-6 of the first approach, or just rename your model as:
SpeedMachine2.rtmdl to reuse your previous work.

o For step 7, open the Machine State diagram.

o Create a new state, name it UniqueState.

o Create an initial transition to it.

In the following steps a transition for each one of the In signals will be created,
validated and actions will be executed.
Use the help to learn the difference between log.log and log.show (it's the CR)

o Create a transition to itself, rename it as turnOn.
o Double click on the on, double-click on the triggers section, insert the signal on
from the port fromUser.
o Insert the following code on the actions section:
if (1on) {

On=t r ue,
| og. | og(" Machi ne turned on ");

el se
I og. 1 og(" Machine already on ");

o Repeat the last 3 steps for signal turnOff, insert the following code in the
actions section:

if (On){
On=f al se;
| og. | og(" Machi ne turned off ");

el se
l og.l og("Machine is already off ");

o Create a transition for signal decTo1, with the following action:

if (On)
i f (Speed==2){
Speed- - ;
| og. 1 og(" Speed decrenented to 1");

I se{
0g. show(" Si gnal cannot be processed, speed is: ");
0g. | og( Speed) ;

—~ — —

el se
| og. 1 og("Signal cannot be processed, machine is turned off ");
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o Create a transition for signal decTo2, with the following action:

if (On)
if (Speed==3){
Speed- -;
| 0g. | og("Speed decrenmented to 2 ");
el se{
| 0og. show( " Si gnal cannot be processed, speed is: ");
| 0g. | og( Speed);
el se

I og. 1 og("Signal cannot be processed, machine is turned off ");

o Create a transition for signal decTo3, with the following action:

if (On)
if (Speed==4){
Speed- -;
| 0g. | og(" Speed decrenented to 3 ");
el se{
| og. shom( " Si gnal cannot be processed, speed is: ");
| og. | og( Speed);
}
el se

I og. 1 og("Signal cannot be processed, machine is turned off ");

o Create a transition for signal incTo2, with the following action:

if (On)
if (Speed==1)({
Speed++;
| og. | og("Speed incremented to 2 ");
el se{
| 0g. show( " Si gnal cannot be processed, speed is: ");
| og. | og( Speed) ;
}
el se

I og. 1 og("Signal cannot be processed, machine is turned off ");

o Create a transition for signal incTo3, with the following action:

if (On)
if (Speed==2){
Speed++;
I 0og.1 0og("Speed increnented to 3 ");
el se{
| 0g. show( " Si gnal cannot be processed, speed is: ");
| 0g. | og( Speed);
}
el se

I og. 1 og("Signal cannot be processed, machine is turned off ");

o And finally, create a transition for signal incTo4, with the following action:

if (On)
if (Speed==3){
Speed++;
l og. 1 og("Speed increnented to 4 ");
el se{
| 0og. show( " Si gnal cannot be processed, speed is: ");
| 0g. | og( Speed);
}
el se

l og. 1 og("Signal cannot be processed, machine is turned off ");
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o The state machine of your Machine capsule should look like:

(o N

Initial
tumedOn  turmedOif

incTo2  decTol

\_ y,

o Repeat steps 8 to 11 to create a component UserMachine2, run and trace its
instance.

o Inject signals on, incTo2, decTo3, off. Observe how the transitions are
executed with each one of the signals injected.

o Your results should look like:

Status: Running

[l State Diagram: Logica

u| W™ (5] 1=] =
ol m| i B T ot iontor /e
Name | R e
B[] :Top T | Mame
B3 O¢machine:Machine H E] [ Mavigator
B8 DfuserUser (3] Uniquet
E|[:| Probes T | [ Dperations
=] :] O/toMachine_Prabe i 1= (2] Attributes
—— toMach!nefdech : i @ 0On b.. tumedOn  turnedOff
-+ — toMachine/decT o2 & Spesd int r‘
— totdachine/decTad =13 End Ports
— toMach!nef!ncTo2 oo frombse U Ulfeuesleh
- — toMachine/incTo3 oo [l loa Log e

— taMachine/incT od (1] Probes
- — toMachingon
= toachine.off

incTo2  decTol

.3 . +c
Copyright <{c> 1993-28B@ Rational Software
rosert: ohservability listening at tcp port 38214

I3 Fuime view BIIIRN.....ccmmmmmmssmmmmmn oo

2 Please note: STDIN is turned off. =*
2 To use the command line. telnet to the above mentioned port. =
% The _output_ of any command will be displayed in _this_ window. =

Name | Value

Machine turned on

Speed incremented to 2

Signal cannot he procesced, speed is: int 2
Machine turned o

That’s it for the second approach!
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Notes to the Single-state, multiple-transitions model:

Do you see any benefit of having multiple transitions as opposed of a single one?
Considering the changes described at the end of the first approach, do you think that
making them in this new model will be easier?

Here are some tips: to allow changes of increase of speed, you need to modify the
code in two transitions (and you don’t have to mess with the deeply nested if
structure). To add a fifth speed, we need a new transition (again, no need to deal with
the original nested if structure). Do you see any benefits now? Finally, play again the
maintenance role, and ask yourself if you rather deal with the first model, or with the
second?

Still, we are not done yet...

lll. THIRD APPROACH: Multiple-states, multiple transitions.

Notice that in the two previous models, we needed variables to store the status and
the speed of the machine. If we take advantage of hierarchical state machines, our
model will be more structured and clear, not having the behavior simulated by code.

In this approach, the machine capsule will have two states: on and off. The state on
will contain a sub-state for each one of the speed states. A transition for each signal
will be created. Variables are not needed any more.

o Repeat steps 1-2 of the first approach, name your model as
SpeedMachine3.rtmdl.

In the third step, skip the section add attributes to the Machine capsule.
Repeat steps 4-6.

For step 7, creating the state machine, open the Machine State diagram.
Create two new states, On and Off.

Create a transition from Off to On state. Rename it as turnOn. In the triggers
section, add the signal on from the port fromUser and the action:

O O O O O

| og. 1 og(" Machi ne turned on");

o Create a transition turnOff from On to Off state, triggered when the signal off
is received:

| og. 1 og("Machi ne turned off");

o Create a self transition in the top state (see figure below) to “catch” all the
signals that will not be processed by the off capsule, on capsule or all its sub-
capsules.

o Double-click on this transition. Rename it as NotProcessed. Check the box to
set it as internal. In the trigger section add all the signals (*) from the fromUser
port. Add in the action section:

| og.l og("Signal cannot be processed");
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o Your capsule should look like this:

(o L )

NotProcessed

Initial

turnedaf
i On

-l
-

P
ol

turneddn o0

\. J

Double click in the On state.

Create 4 sub-states: Speed1, Speed2, Speed3 and Speed4.

There is no initial transition to Speed1 (think about it: no need)

Create a transition from turnedOn to the Speed1 (the initial speed)

Create a transition from Speed1 to Speed2, name it incTo2, triggered by the
incTo2 signal, and displaying the message:

O O O O O

| og. |l og("Speed increnented to 2 ");

o Conversely, create a transition from Speed2 to Speed1, name it decTo1,
triggered by the decTo1 signal, displaying the message:

| og. |l og(" Speed decrenented to 1 ");

o Repeat the last two steps for the sub-states Speed3 and Speed4, the state On
should look like:

(o N

turnedOn Spe=dl

rmedln

rne!!ff
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o Repeat steps 8 to 11 to create a component UserMachine3, run and trace its
instance.

o Open the state monitor for the machine capsule and the state on. Rearrange
your window to see the behavior.

o Inject signals on, incTo2.

o Your results should look like:

Initial
turnedaff
ff On
turredin oo Please note: SIDIN is
al I To use the command line,. telnet to
m The _output_ of any command will he d

Machine turned onSpeed incremented to 2
Speed incremented to

Imitial

Spesd]
turreddn
decTol

incT o2
turneddn decTa Speed?

Speedd *

incTod
turmedff incTod

Speedd
decTod

Notes to the Multiple-states, multiple-transitions model:

The main difference between this and the previous two approaches: variables On and
Speed are replaced by states, the behavior of the model is more clear and structured.
Notice that at any moment the machine can be turned off, we are taking advantage of
modeling techniques.

Using the NotProcessed internal transition, the top capsule can handle all the
incoming signals and display an error if a signal can not be processed.

This model is also more flexible for maintenance: suppose again that a new speed is
to be added, speed5. In the first two approaches, the transitions and actions are to be
changed, the if-nested code in the unique trigger of the first approach will be not easy
to change. Conversely, in the third approach, you just need to add a new state and the
appropriate transitions.

Page 13 of 16



COMP 3004, OO Software Engineering. School of Computer Science, Carleton University
Speed Machine Tutorial

Still, we can improve.

IV. FOURTH APPROACH: Multiple-states, multiple-transitions, entry code.
This approach will take advantage of additional features of RoseRT. We will use the
entry code of a state and eliminate the code of the transitions. The behavior of the
machine behaves completely on the transitions and states, and not on the code.

o Open the model used in the third approach and rename it as
SpeedMachine4.rtmdl.
o Inthe On state of the Machine capsule:
- Delete all the actions of the transitions (incTo2, incTo3, decTo2, etc.).
- Right-click on the Speed1 state and open its specification.
- In the section Entry Actions add the following code to display the
Speed1 state is the actual state of the simulation.

|l og.log("Setting speed to 1 ");

'EE!EE:_State Specification for Speedl ﬂll
General EntryActions | Exit Act\onsl Files I \
Code:
llog. log{ "Setting speed to 1 ") ;I

4 o J/

Browse v 0K I Cancel | Apply | | L@

o Repeat the last step for the states Speed2, Speed3 and Speed4.

o Repeat steps 8 to 11 to create a component UserMachine4, run and trace its
instance with the examples of the third approach.

o Results must be the same as in the previous model, although we cannot
identify whether the speed is reached incrementing o decrementing the speed,
but this was not part of the requirement and makes our life easier ©.

Notes to the Multiple-states, multiple-transitions , entry code model:
Although behavior is almost the same than in the previous approach, the model is
less repetitive in terms of action code of transitions.

As in third approach, we are taking advantage of the property of states and transitions
and not relying on variables.
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In addition, actions are executed when reaching each state (display the current
speed) instead of the transitions. We take advantage of this feature when we want
something to be done each and every time we arrive to the state.

To add a new speed is now easier and the only code we need to add is the
specification for the new speed state. Analyze the advantages of using sub-states,
internal transitions, entry code, etc.

IV. FIFTH APPROACH: Specifications change.

Imagine that once you finished the model, specifications have changed (Does it
sound familiar?). Initial speed is 1, but you can change to any other speed in any
order. If you already have the fourth model, it is straight forward to do the changes.

o Open the model used in the fourth approach and rename it as
SpeedMachine5.rtmdl.

o The UserMachine protocol will be changed:
- Change the signals of the UserMachine protocol, keep on and off signals.
- Delete all others (incTo2, incTo3, etc). (in fact you could keep this old
functionality if you wanted)
- Add InSignals: turnSpeed1, turnSpeed2, turnSpeed3, turnSpeed4.

o Inthe On state of the Machine capsule:
- Delete all the sequential transitions from one speed to the other.
- Add group transitions from the on state to speed1, speed2, speed3 and
speed4. Your model should look like this:

= 4] Logical Visw ;I ’T
359 RTClasses Q,
"2 Main ( N
B4 Machine e . turredOn
i w22 State Diagram Ca -, =
Structure Diagram {3 rmedSpeedl e
E| & Tap [
. %P State Diagram -
Structure Diagram = Spe=d?
560 & tunedSpeed2
HE State Diagram == +
i By Shucture Diagram (3
Bl Usertachine foy
<% State Diagram - tumedSpeed3 Spesd3
M ' 1 ©
é-----«)u turnSpeed]
5@ tunSpeed2
E'""-’E‘ tumS peed3 tumedSpeedd ~ Speedd
“sm tumSpesdd O
E1-+£5 Component Yisw @f
i [#4F3 ATComponents )

o Repeat steps 8 to 11 to create a component UserMachine5, run and trace its
instance inject the following signals: turnSpeed3, On, turnSpeed2,
turnSpeed3, Off.

o Your results should look like this:
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Status:

:] l|>|"‘>| =]

lom s

Running

Kame

E-(1:Top

- PR DduserUser
(2] Probes
E‘[: O/fromUser_Probe

1 B Inheritance View [ Funtime View ] r

[ 0/machine:Machine

S — framl) ser/off
fromU serfon
fee — fromU sertumSpeed]
i — fromU serftumSpesd2
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= The _output_ of any command will he displaved in _this_ window. *

NotProcessed

off
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Notes to the last model:
Using modeling techniques, will allow us to have a more clear, understandable and
flexible model.
Flexibility can be notice in this last model, when specifications were changed.

It was very easy to change transitions, and it would be very easy to add or delete
speeds. (Just imagine going through the code of approach number one, and

changing the behavior at this point!).

Similar to these basic modeling techniques, we will learn a set of tips and predefined
structures that will make your life easy if you know how to use them.
Good luck!

nvillanu@scs.carleton.ca

jpzzapat@scs.carleton.ca

Page 16 of 16



