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Model a Simple Oven

Whether you have created hundreds of models and systems or none at all, you can follow this
tutorial. Learn quickly how to use the PathMATE toolset with Rational Rose and Microsoft Visual
C++ to develop an executable system. The model-building part of the tutorial includes these
steps:

* Create the model.

e Load reused domains.

* Create the application domain, MicrowaveCooking.

= Create three classes in MicrowaveCooking.

e Create a class diagram.

- Create two state charts.

< Add entry actions to the state charts.

To preview the sample, click File > Open in Rational Rose and browse to
C:\pathmate\samples\SimpleOven\rose\analysis\SimpleOven.mdl. Double-click SimpleOven.mdlI.
The Logical View for the model opens in Rational Rose.

NOTE: The sample model shows you how the model should look when you
are finished. As you build your own SimpleOven, the instructions occasionally
ask you to use some building blocks supplied in the sample files.
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Task 1: Create a New Model in Rose

To create your model, start with these steps:

1. In Windows Explorer, create this working directory for your model and all of
its support files:

C:\pathmate\samples\QuickStart\rose
2. Create a subdirectory named ...\QuickStart\rose\analysis.

3. Start Rational Rose.
4. Click Cancel in the Create New Model dialog, should it appear.

Rose opens a new model with a blank class diagram called Main contained in the Logical
View. The Logical View contains your domain chart, the top level diagram in your model.

4> Rational Rose - [untitled] - [Class Diagram: Logical Yiew / Main]

File Edit “iew Fomat Browse Repot Query Tools Addins Window Help _ =] x|
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Browser S| —
Dependency or
Instantiates Tool
4
=i
=
Type documentation here.
4]

0| | »

A15:30:14|
2l 15:30:14] [Update Model Properties]
15:30:14]  [[Update Model Properties]]

Log
| [ETAETE T Log/
For Help, press F1 |Default Language: Analysis | | [ INUM /él

5. In the Rational Rose browser, right-click Main under Logical View and rename
it SimpleOven.

6. Click File > Save As... and save the new model in
C:\pathmate\samples\QuickStart\rose\analysis. Name the .mdl file SimpleOven.mdl.




Quick Start Guide for Rational Rose Pathfinder
Solutions

Task 2: Load Realized Domains

SimpleOven reuses two realized domains to provide support services: SoftwareMechanisms and
ExternalDeviceControl. Copy these domains to ...\QuickStart\rose\analysis, and then import them
into your model:

1. Locate sw.cat in C:\pathmate\design\rose and copy it to
C:\pathmate\samples\QuickStart\rose\analysis.

2. In Rational Rose, click File > Units > Load... and select
C:\pathmate\samples\QuickStart\rose\analysis\sw.cat. Click Open.

Software Mechanisms appears in the domain chart.

3. Drag SoftwareMechanisms down and to the left, away from the center of the
domain chart. Click in the domain chart’s open space to deselect the package.

4. Locate ExternalDeviceControl.cat in C:\pathmate\samples\SimpleOven\rose\analysis
and copy it to C:\pathmate\samples\QuickStart\rose\analysis.

5. Click File = Units > Load... and select
C:\pathmate\samples\QuickStart\rose\analysis\ExternalDeviceControl.cat. Click Open.

ExternalDeviceControl appears in the domain chart.

The figure below shows SoftwareMechanisms and ExternalDeviceControl properly
placed on the domain chart

Class Diagram: Logical View / SimpleOven Q@E
[ 1
Z<domainz>
ExternalDevi
ceControl | |
[ ]
<<domain=>
Softwarahec
hanisms
o N
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Task 3: Create the Application Domain

SimpleOven’s application domain is called MicrowaveCooking. To create MicrowaveCooking:

1.

Right-click Logical View in the browser and select New > Package in the pop-
up menu.

<<>> NewPackage appears in the browser.

Name the new package <<domain>>MicrowaveCooking and press Enter. Should
the PathMATE Rename dialog appear, check the box Do not show this dialog
again and select OK to continue renaming.

Drag MicrowaveCooking from the browser to the domain chart.

The domain MicrowaveCooking appears in the domain chart.

Use the Dependency or instantiates tool in the toolbox to draw a line from
MicrowaveCooking to SoftwareMechanisms.

In the same way, connect MicrowaveCooking to ExternalDeviceControl, and
ExternalDeviceControl to SoftwareMechanisms.

The figure below shows the domain chart after you complete these steps.

<% Rational Rose - SimpleOven.mdl - [Class Diagram: Logical ¥iew / SimpleOven] g@

File Edit View Format Browse Report Query Tools add-Ins  wWindow Help -8 X

-
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<=zdomain==
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ExternalDeviceControl

W
=z<domainzx=
SoftwareMechanisms
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Task 4: Create Three Classes in
MicrowaveCooking

To create the classes in MicrowaveCooking:

1. Right-click <<domain>>MicrowaveCooking in the browser and select New >
Class in the pop-up menu.

2. Type Oven in place of <<>> NewClass in the browser and press Enter.

3. Right-click <<domain>>MicrowaveCooking in the browser and select New >
Class in the menu. Name the new class Door.

4. Right-click <<domain>>MicrowaveCooking a third time and select New > Class in
the menu. Name the new class Light.

Add the attribute dateOfManufacture to the Oven class:

1. Right-click Oven in the browser and select New > Attribute in the pop-up
menu.

2. Name the new attribute dateOfManufacture in the browser.

3. Right-click dateOfManufacture and select Open Specification... in the pop-up
menu.

4. Select String in the Type drop-down list.
5. Click OK to close the Specification box.

Follow the same steps to add the attribute serialNumber to the Oven class (the data type for
serialNumber is also String).

Add the attribute wattage to the Light class:

1. Right-click Light in the browser and select New > Attribute in the pop-up
menu.

2. Name the new attribute wattage in the browser.

3. Right-click wattage and select Open Specification... in the pop-up menu.
4. Select Integer in the Type drop-down list.

5. Type 60 in the Initial value field.

6. Click OK to close the Specification box.

The figure below shows the Rational Rose browser after you create the Oven, Door and Light
classes, and after you add attributes.
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Task 5: Create the Class Diagram

To create the class diagram in the MicrowaveCooking domain:

1.

6.

Right-click MicrowaveCooking in the browser and select New > Class Diagram in
the pop-up menu.

Name the class diagram MicrowaveCooking in the browser.

Double-click the MicrowaveCooking class diagram in the MicrowaveCooking
domain.

A blank diagram for MicrowaveCooking appears.
Select the Oven class in the browser and drag it to the class diagram.

Likewise select the Door class and drag it to the open space in the diagram.

Repeat the drag and drop procedure for the Light class.

The figure below shows the class diagram after you complete these steps.

4> Rational Rose - SimpleDven.mdl - [Class Diagram: Micro... !EE

File Edit “iew Fomat Browse Repot Guery Tools Addins

“Window - Help: =21 x|

1]

e,

Chveh

l%date[ﬁlﬂﬂanufacture ; String
Sszerialblumber String

Light
Door @wattage © Integer

| L )

Now associate the Oven class with the Door class:

1.

2.

3.

Click Tools = Create > Association in the top menu bar.
Click Oven in the class diagram and draw a rectilinear line to the Door class.
Right-click the line and select Open Specification... from the pop-up menu.

The Association Specification box opens.
Enter Al in the Name field of the Specification box.
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Enter is_part_of in the Role A field of the Specification box.

Click OK to close the Specification box.

é Pathfinder
Solutions

Right-click the upper part of the association line and select Multiplicity in the
pop-up menu. Select 1 in the sub-menu.

A multiplicity of 1 appears near the upper part of association Al.

Right-click the lower part of the association line and select Multiplicity in the
pop-up menu. Then select 1 in the sub-menu.

A multiplicity of 1 appears near the lower part of association Al.

Follow the same steps to associate the Oven class with the Light class in the diagram:

1.
2.

3.

4.
5.

The figure below shows the class diagram after you complete these steps.

4+ Rational Bose - SimpleDven. mdl - [Class Diagram: MicrowaveCooking / Main]

Draw the association line.

Open the Specification box for the association.

Type A2 in the Name field of the specification box. Type illuminates_interior in
the Role A field.

Click OK to close the Specification box.

Specify a multiplicity of 1 for each end of association A2.
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Task 6: Create the Door State Chart

Create a state chart for the oven door to show transitions between the closed state and the open

state.

1.

In the Rose browser, right-click the Door class in the MicrowaveCooking
domain. Select New > Statechart Diagram in the pop-up menu.

A new State/Activity Model appears under the Door class in the browser.
Name the new diagram in the State/Activity Model Door and press Enter.

Double-click the Door state chart in the browser to open the blank state
chart.

To place the state symbols in the new state chart, follow these steps:

1.

2.

Click Tools > Create > Start State and place the Start State in the state chart.

Click Tools > Create > State and place the New State symbol in the diagram
below the Start State symbol.

Type Closed in the state symbol and click the open space to create the new
state.

Click Tools = Create > State in the top menu bar and place the New State
symbol in the diagram below the Closed State symbol.

Type Open in the state symbol and click the open space to create the new
state.

The figure below shows the Door state chart after you create the Start state, the Closed state,
and the Open state.

#%+* Rational Bose - SimpleDven, mdl -!EE

@ File Edit “iew Format Browse Feport
Query Tools Addins Window Help - |8 x|

i)

=
|
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To create the transitions:

1.

2.

3.

Click Tools > Create > Transition in the top menu bar.
Click the Start State symbol and drag a transition line to Closed.

Click Tools > Create > Transition and drag a new transition line from Closed to
Open.

With the new transition line selected, click Format > Line Style > Rectilinear
in the top menu bar.

Drag the line to the left side of the states.

Click Tools = Create > Transition and draw a second transition line from Open
to Closed.

Click Format > Line Style > Rectilinear and drag the line to the right side of
the states.

The figure below shows the Door state chart after you complete these steps.

4%+ Rational Rose - SimpleOven.mdl - =] E3

@ File Edit: Wiew Fommat Browse Report
Query Tools Addins Window Help |8 x|

—

Closed L

Open
ol | _*@].

To specify the event associated with each transition:

1.

Right-click the line from Closed to Open and select Open Specification... in the
pop-up menu.

Type IsOpen in the Event field of the Specification box and click OK to close the
box.

The event name IsOpen appears in the Door state chart.

Right-click the line from Open to Closed and select Open Specification... in the
pop-up menu.

10
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4. Type IsClosed in the Event field of the Specification box and click OK to close
the box.

The event name IsClosed appears in the Door state chart.
To add the PathMATE events IsOpen and IsClosed to the Door class:
1. Open the Door state chart.

2. Right-click the transition line for IsOpen and select PathMATE Open Event Spec
in the pop-up menu.
The Operation Specification for IsOpen appears. Click OK to close the box.

3. Right-click the transition line for IsClosed and select PathMATE Open Event
Spec in the pop-up menu.

The Operation Specification for IsClosed appears. Click OK to close the box.

NOTE: Select the transition line, not the label, when you right-click to open the
pop-up menu that contains PathMATE Open Event Spec.

11
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Task 7: Create the Light State Chart

To create the Light state chart, repeat the same procedure you used to create the Door state
chart:

1. Right-click the Light class in the browser and select New > Statechart
Diagram in the pop-up menu.

2. Name the diagram Light in the browser.
3. Double-click Light in the browser to open the new state chart.
Next create the states in the diagram:

1. Click Tools > Create > Start State, and place the Start State in the state
chart.

2. Click Tools > Create > State. Place the new state in the diagram and name it
Off.

3. Click Tools > Create > State. Place the new state in the diagram and name it
On.

Then create the transitions:
1. Click Tools = Create > Transition. Draw a line from the Start State to Off.

2. Click Tools = Create > Transition, and draw a line from Off to On. Click Format
> Line Style > Rectilinear, and drag the line to the left side of the diagram.

3. Right-click the line from Off to On and select Open Specification... in the pop-
up menu.

4. Type TurnOn in the Event field of the Specification box and click OK to close
the box.

5. Click Tools = Create > Transition, and draw a line from On to Off. Click Format
> Line Style > Rectilinear, and drag the line to the right side of the diagram.

6. Right-click the line from On to Off and select Open Specification... in the pop-
up menu.

7. Type TurnOff in the Event field of the Specification box and click OK to close
the box.

The figure below shows the Light state chart after you complete these steps.

12
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4> Rational Rose - SimpleDven.mdl - [.. =] 3
[ File Edit ‘“iew Fomat Browse Fepot
Huery Took Adddns “Window Help =

oHf
TurnCin TurnOff
Oy
4] | b |4

To add the PathMATE events TurnOn and TurnOff to the Light class:
1. Open the state chart for the Light class.

2. Right-click the transition line for TurnOn and select PathMATE Open Event
Spec in the pop-up menu.

3. The Operation Specification for TurnOn appears. Click OK to close the box.

4. Right-click the transition line for TurnOff and select PathMATE Open Event
Spec in the pop-up menu.
5. The Operation Specification for TurnOff appears. Click OK to close the box.

The figure below shows the class diagram after you complete these steps.

13
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Class Diagram: MicrowaveCooking / MicrowaveCooking Q@ﬁ

-

Crven

&pdateOManufacture : String
1 &sserialMurber ; String

i
[E]

+is_paif_of +illuminates| interior

Dioor Light
@ywattage : Integer = 60

# <<Ewent=> |s0pen()
# <<Event=>= IsClosed() # <<Event== TurnOn()
# <<Ewent=> TurnOfi{)

14




Quick Start Guide for Rational Rose é Pathfinder

Solutions

Task 8: Add Entry Actions to the State Charts

Entry actions establish a relationship between the Door state and the Light state. When the door
closes, the light turns off. When the door opens, the light turns on.

The procedures below require that you copy lines of text and paste them in several action
language files:

eIn Adobe Acrobat, click the Select Text tool in the Acrobat toolbar. Then select
the text, copy it to your clipboard, and paste it into the action language file.

Whenever you copy and paste text, make sure the line breaks and other formatting in your text
editor match the appearance of the text in the Quick Start Guide.

To create the Entry Action for Closed in the Door State Chart:

1.

Right-click Closed in the Door state chart and select PathMATE Open = Entry
Action.

A confirmation dialog shows the directory and the name of the support file.

J- -
& PathMATE Create Support File? M=

The file below does not exist. Would you like to create it?

Diir: |E:'\pathmate'\samples'\ﬁ!uiu:kStart'xru:use'xanalysis'xstate_au:tinns

File: |Min::rn:nwa\-'eEn:n:-king_Dn:u:nr_EIn:nsed_entr_l,l.paI

[ Dan't show this dialog again. Always create support file

Yes Hao

To bypass the dialog, click Don’t show this dialog again. Always create support file.

Click Yes to create MicrowaveCooking_Door_Closed_entry.pal.

The .pal file opens in your text editor.
Copy the text below and paste it at the end of the open .pal file.

Ref <Light> interior_light = FIND this->Al->A2;
GENERATE Light: TurnOf() TO (interior_light);

Save and close the .pal file.

Right-click Closed in the Door state chart and select PathMATE Update Actions
in the pop-up menu.

The entry action appears in the Closed state.

15
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To create the entry action for Open in the Door state chart:

1.

Right-click Open in the Door state chart and select PathMATE Open > Entry
Action.

A confirmation dialog shows the directory and the name of the support file.
Click Yes to create MicrowaveCooking_Door_Open_entry.pal.
The .pal file opens in your text editor.

Copy the text below and paste it at the end of the open .pal file.

Ref <Light> interior_light = FIND this->Al->A2;
GENERATE Light: TurnOn() TO (interior_light);

Save and close the .pal file.

Right-click Open in the diagram and select PathMATE Update Actions in the
pop-up menu.

The entry action appears in the Open state.

Readjust the lines and labels in the Door state chart. The figure below shows the Door state chart
after you create the entry actions.

4 R ational Roze - SimpleDven.mdl - [Statechart Diagram: Door / Door] [ [=] B3
] File Edit “iew Format Browse Feport Query Took Addine  Window
Help -2 x|
o
Closed
entryd Ref<Light= interior_light = FIND this-=A1-2A2:
GEMERATE Light: TurnOff) TO (interior_light); |
lsOpen lsClosed
Open
entryd Ref<Light= interior_light = FIND this-=Al1-=AZ;
GEMERATE Light:TumOn() TO {interior_light),
d | b [

To create the entry action for Off in the Light state chart:

1.

Right-click Off in the Light state chart and select PathMATE Open > Entry
Action.

A confirmation dialog shows the directory and the name of the support file.

16
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Click Yes to create MicrowaveCooking_Light_Off_entry.pal.
The .pal file opens in your text editor.
Copy the text below and paste it at the end of the open .pal file.
Ext er nal Devi ceControl : Deacti vat eDevi ce( SYS_DEVI CE_LI GHT) ;
Save and close the .pal file.

Right-click Off in the diagram and select PathMATE Update Actions in the pop-
up menu.

The entry action appears in the Off state.

To create the entry action for On in the Light state chart:

1.

Right-click On in the Light state chart and select PathMATE Open > Entry
Action.

A confirmation dialog shows the directory and the name of the support file.

Click Yes to create MicrowaveCooking_Light_On_entry.pal.

The .pal file opens in your text editor.

Copy the text below and paste it at the end of the open .pal file.
Ext er nal Devi ceControl : Acti vat eDevi ce( SYS_DEVI CE_LI GHT) ;

Save and close the .pal file.

Right-click On in the diagram and select PathMATE Update Actions in the pop-
up menu.

The entry action appears in the On state.

Readjust the lines and labels in the Light state chart. The figure below shows the Light state chart
after you create the entry actions.

4> Rational Roze - SimpleOven mdl - [Statechart Diagram: Light / Light]
[ File Edit View Fomat Browse Repoart Query Tools Addine Window Help - &3] %]

#

Off

entry/ ExternalDeviceControl: DeactivateDevicel(3YS DEVICE LIGHT),

Turhn TurnOff

(841

entry/ ExternalDeviceControl: ActivateDevice(SYS DEVICE LIGHT);
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Transform and Build

Now you are ready to transform your model into compilable code. This section takes you through
the following tasks:

e Prepare the Model for Transformation
e Transform Your Model
<Build an Executable System

18
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Task 1: Prepare the Model for Transformation

To prepare the model for transformation, complete these tasks:

e Initialize MicrowaveCooking.
e Create user defined types.
< Enable Spotlight.

Initialize MicrowaveCooking
To initialize the MicrowaveCooking domain:
1. Right-click MicrowaveCooking in the domain chart.
2. Select PathMATE Open > Domain Init in the pop-up menu.
A confirmation dialog shows the directory and the name of the support file.
3. Click Yes to create MicrowaveCooking.pal in ...\analysis\init.

The .pal file opens in your text editor.
4. Copy the text below and paste it at the end of MicrowaveCooking.pal:
/1 Set up instances for M crowaveCooki ng
Ref <Oven> mn_oven = CREATE Oven (serial Nunmber = "(023-4Z7Z-8811",
dat eOf Manuf acture = "2004/02/22; 10:41");

Ref <Light> interior_light = CREATE Light();
Ref <Door > door = CREATE Door ();

LI NK nw_oven Al door;
LINK mw_oven A2 interior_light;

/1 Now just to start things off, open the door
CENERATE Door: 1 sCpen() TO (door);

NOTE: Take care when you copy the action language above to
MicrowaveCooking.pal. The line breaks and other formatting should appear in
your text editor just as they do on this page.

5. Save and close MicrowaveCooking.pal.
Create a User Defined Type
To create user a defined type:

1. Right-click in the open space of the domain chart, or in the open space of any
model diagram.

2. Select PathMATE Open > System > Types in the pop-up menu.

A confirmation dialog shows the directory and the name of the support file.
3. Click Yes to create SimpleOven.typ in ...\analysis\types.

The .typ file opens in your text editor.

19
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4. Copy the text below and paste it at the end of SimpleOven.typ:

ENUM sys_device_e

{
SYS_DEVICE_LIGHT

}
5. Save and close the .typ file.
Enable Spotlight
To enable Spotlight, PathMATE’s model-level debugger:

1. Right-click MicrowaveCooking in the domain chart and select Open
Specification... in the pop-up menu.

The Package Specification for MicrowaveCooking opens.
2. Select the PathMATE tab in the Specification box.

3. Select SpotlightEnabled in the Model Properties field.
4. Select SpotlightEnabled a second time.

A drop-down list appears.
5. Select True from the drop-down list. Then click outside the list to close it.

The SpotlightEnabled setting in Model Properties is True. The Source is Override.

Package Specification for Microwaver ed |
General |  Detal |  Fles | MOF |
JCF | UL PathtATE

el EditSet. |

todel Properties

* | I arme | W alue | Sounce |
Frefis D efault
Werzion werzion L0 - prelimine D efault
Proceszorld kalk_PROCESSOR  Default
Analyzed True Drefault
SpotlightEhabled Trie Overide
FaLLocation D omainF elative D efault
Froceszsorlds MAIM_PROCESSOR  Default
IncludeT abs Drefaul
Supplementalliagram Falze Crefault
Autarnaticimplerentat Falze Drefault
Irmplementationt ame Drefault

Dverridel [refault | Hewert |

k. I Canicel | Smply | Emwsevl Help |
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6. Click OK to close the Package Specification box.

Copy Files from the Sample System

Before you build SimpleOven, copy two files from the SimpleOven sample system to the
QuickStart directory:

eproperties.txt — contains markings used to set up the Visual C++ project files

e ExternalDeviceControl_services_realized.cpp — provides domain services to the
application domain, MicrowaveCooking

The table below shows where to find each file in the SimpleOven sample system, and where to
place the file in your own QuickStart directory structure. To see an overview of the entire directory
structure, see Simple Oven Directory Structure.

Filen File Location in the Copy the File to This
ame SimpleOven Sample Location in the QuickStart
System System
properties.txt C:\pathmate\samples\SimpleOven\ C:\pathmate\samples\QuickStart\rose\
rose\project\cpp\properties.txt project\cpp\properties.txt

ExternalDevice  C:\pathmate\samples\SimpleOven\ C:\pathmate\samples\QuickStart\rose\

Control_service rose\project\cpp\realized_cpp\Exte  project\cpp\realized_cpp\ExternalDevi

s_realized.cpp  rnalDeviceControl_services_realiz  ceControl_services_realized.cpp
ed.cpp

Create the directory c:\pathmate\sampes\QuickStart\rose\project\cpp. Copy properties.txt to the
new directory. To import the realized code in ExternalDeviceControl_services_realized.cpp, copy
both the file and the directory realized_cpp to ...\project\cpp\, as indicated in the table.

21
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Task 2: Transform Your Model

To generate C++ code for the first time:

3.

1.

2.

A

Click Tools = PathMATE Transformation Options in Rational Rose.

Pathfinder
Solutions

The PathMATE Extract box opens briefly as the models are exported via XML. Then the

system prompts you to start the Eclipse environment.

-

Eclipse Connection Failed

",
i

\_iz/ Unable ko conneck ko the Eclipse environment, Skart?

Yes Mo

Click Yes.

The Eclipse environment launches and prompts you to select a workspace.

Select a workspace

Eclipse SDK stores vour projects in a folder called a workspace,
“hoose a workspace Folder bo use For this session,

Warkspace: | _:\Documents a

wlworkspace vH Browse. ..

[use this as the defaulk and do not ask again

I OF l ’ Cancel

& Workspace Launcher f'5_<|

Click OK to select the default workspace.

Eclipse opens with the PathMATE Transform dialog active.
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E PathMATE Transform

Select PathMATE Project

Seleck or create a new PathMATE Project that references the chosen PIM,

PIM:

I CiipathmatelsamplesiGuickStartiroselanalysisi Simpleywen, mdl

Enter or select the parent Falder:

I MNew Project |

PathMATE Project: SimpleCven. pathmate|

< Back | Mexk = | Fimish I

Zancel

4. Click New Project in the dialog box.
The New Project dialog appears.
5. Type TestSimpleOven in the Project name field.

23
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=2 New Project

Project

Create a new project resource,

U g

Project name: | TestSimpleOwer|

Project contents
v Use default

| = |

Finish | Cancel

6. Click Finish in the New Project dialog.

The New Project dialog closes.
7. Click Next in the PathMATE Transform dialog.

8. Select Single Process C++ in the Available Deployments list.
9. Click Finish.

The PathMATE editor appears in Eclipse. The Single Process C++ Deployment is
selected and the details of this deployment appear on the right side of the editor pane.
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va - Simpl

Fie Edt Navigate
| -0 Q-
1% Package Explorer (1

en. pathmate

= | TestSimpleOvan
o) smpleOven.pathmate

Edit button

Search Project Run PathMATE Edtor Window

Hierarctry

S

Pathfinder
Solutions

Help
BHG- ™A & W g | & 2eva |
! i
| PathMATE Deployment.
PIM: i Nama: Single Process C++ |
Deployment: | Single Pracess G+ % [rransfarm]  Werking Oi: MODEL_DIR/. fprofecticps [Browse...|

= i Path MATE Project

= (3 Deploymerts
&F Single Process C44+
&8 Single Process C
&F Single Process Java

&F export actions
# [ Transformations
£3 Marking Sets
# 53 Platform Models

<

Resclved location: C:jpath

Transformation: | Default Ci+

|Proiems | Javadoc Decaration | [ Console £9
N consoies b lspiay at thistime.

10. Click the Edit... button next to the Transformation drop down. The Default
C++ Transformation opens.

11. Click Add. The Add Transformation Map dialog appears.

PathMATE

FIM:

Transformation

1153

| file:/C: Jpathmate/samples| SimpleCvenrose fanalysis/Simp | [Change.” ]

Name | Default C++

Deployrnent: | Single Process C++

X| [Transform] Transformation Maps

=y Path MATE Project

B3 Deployments

- §E Single Process C++
- §E Single Process C

- §E Single Process Java
@ All Reparts

@ export ackions
=3 Transformations

-5 Default C++

= Default €

= Default Java

= Default Reports

= export actions

(23 Marking Sets

% Platform Models

Select the transformation maps used by this transformation.

PathMATE C++

add...
Up
Dovin

Edi...

Remove

& Add Transformation Map

Build file generation - makefiles and project Files;
PathMATE C

s o use,

PathMATE Java

kings =

makefile for Java
PathMATE Reeports

Add...

273
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Build...

comes last
—_—

12. Select Build file generation — makefiles and project files from the list of
Transformation Maps.

13. Click OK. The Build file generation — makefiles and project files appears in
the Transformation Maps section. It should appear in the list below
PathMATE C++. If it is above, select Build file generation — makefiles and
project files and click the Down arrow to move it to the bottom of the
Transformation Maps list.

<

=4
PathMATE Transformation A
PIM: file: fiC: fpathmatefsamples)Simpletvenrose/analysis/ Simp Mame | Default C++
Deployment: | Single Process C++ v Transformation Maps
Select the transFormatio ansfiormation,
=l 3l
=3 Deployments PathMATE C++
§F single Process CH Build file: generation - makefiles and project files
&E Single Process C
&F Single Process Java
&E All Reports
&E export actions
=3 Transformations
= Default C++
= Defaul C
= Defaul Java i
= Default Reports farkings
= export actions Select the set of markings to use,
(3 Marking Sets Marking Set: | < Mo Markings = b
#-53 Platform Models
PAL Symbols
Define PAL Symbols,

14. Select File > Save from the main menu to save the SimpleOven.pathmate
file.

15. SimpleOven is now ready to be transformed into C++ code. Return to Rose
and select Tools = PathMATE Transform from the main menu. A dialog
appears briefly while the model is exported. Eclipse activates and a progress
dialog appears while the model is transforming. The results of the
transformation appear in the Console view.
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Problems | Javadoc | Declaration B2

Pathfinder
Solutions

PathMATE Console

ot hiATE

Transforming Deplovment 'Single Process C++!

Scope System

Froject 'platform:/resource/TestSimplecven/SimpleCven. pathmate’
Tue Jun 10 14:20:25 EDT 2008

Transformation Map 'PathMATE C++4'
erifying templates...Done

Transformation Map 'Build file generation — makefiles and project files
erifying templates...Done

Transformation Map 'PathMATE C++'
Extracting model
... .domain MicrovaveCooking. ..
- ..domain SoftwareMechanisms. ..
- ..domain ExternalDeviceControl...
Extraction succeeded.
Parsing actions...done
Producing Target Documents
Output Directory 'C:/fpathmate/samples/SimpleCven/rose/project/epp/ge

Tewplate Qucput:
PachMATE Transforwation Map CPP code tewmplates wversion 7.01.000

Transformation Map 'Build file generation - makefiles and project files
Extracting model
«oadomain MicrowvaveCooking. ..
.. .domain JoftwareMechanisms...
-..domain ExternalDeviceControl...
Extraction succeeded.
Parsing actions...done
Producing Target Documents
Output Directory 'C:/fpathmate/samwples/SimpleCvens/rose/project/opp

Template Output:

PathMATE Transformation Engine - Tue Jun 10 14:2Z0:25 EDT zZ00S

16. Verify in the Console tab that both transformations were successful.

If any

problems arise they are probably due to the properties.txt file or syntax
errors in action language. Correct any errors and transform again by

selecting Tools > PathMATE Transform from Rose.
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Task 3: Build an Executable System

To build an executable system, compile the code in Visual C++.
Build SimpleOven in Visual C++

Use Visual C++ to build SimpleOven.exe. The QuickStart project files are compatible with
versions 6.0 and 7.0 of the Microsoft Visual C++ compiler. The instructions assume you are using
Visual Studio 7.0. Locate the project files for SimpleOven in

...\QuickStart\rose\project\cpp\MAIN. Among them is a solution file named MAIN.sIn.
To launch the Visual C++ compiler and build SimpleOven.exe:
1. Double-click MAIN.sIn in ...project\cpp\MAIN.
Visual C++ opens.

2. Click Build = Build Solution in the top menu bar.

3. Observe the build log at the bottom of the display as Visual C++ builds the
system. The figure below shows the log at the end of a successful build.

*2 SimpleOven - Microsoft Visual C++ [design] - Start Page

Ele Ede MYew Eroject Euld [ebug Jook \indow Help

R T I R Y IR co— LT T
gy startPage | 1 b X || Solubion Explorer - SimpisOven 2 x|
3 Projects Opline Resources My Profile &b Solution MATV (1 project)
-1 + 21 simpleoven

T

Open an Existing Project

2

MAIN
Ml

Yesterday
Yesterday
‘esterday
Yesterday

MAIN
M

B [Fo e @0 &=
Properties X
| SimpleOven Fropct Properties |

[E] 4
B i

se\profece) MATIN\Vin32_debuq\BuildLog. htu® (Mame) SimplaCven
Project Dependencies

Build log was saved at "file:/fc: \sanples

SimpleOven - 0 error{s), 0 warmingls)
=
-------------------- Dohe ==mmmmmmmmmmmmmmeaeaae

|| policy Flls

¥ || (Name)
Speckies the project name,
T erestpants | ) Task List (5} Outpuk [ R, Find Results ©

Ln 98 ol 1 chi NS

Congratulations! You now have a complete C++
executable for your system!
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Introduction to Spotlight

Spotlight is PathMATE’s model-level debugger. The tasks in this section introduce a few of
Spotlight’s capabilities:

¢ Run SimpleOven with Spotlight

» Browse the Door Class

» Step Through Action Language

* Send an Event

* Animate State Transitions
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Task 1: Run SimpleOven with Spotlight

After you have a successful build, launch the application and connect it to Spotlight:

1. To run the application, select Debug > Start from Visual Studio.
A command window opens to say that the application is running and waiting for a
connection to Spotlight on port 5150.

2. To launch Spotlight, click Start > Pathfinder Solutions > Spotlight on the
Windows desktop.

3. Click the Connect icon at the left end of the toolbar to connect Spotlight to
the target application.
When Spotlight is successfully connected, the three domains in SimpleOven appear in
the browser on the left, and the status bar indicates System: Connected.

& Pathfinder Solutions - PathMATE Spotlight - [Task : SimpleOven_SYS_TASK_ID_MAIN]
Connect E File Wiew Execution Tools Window Help =[5l

ol® &% ol E|s=)
_||@ iﬂli'lﬂﬂ | ® srstem: Connected Status Bar =

SimpleCven_5Y5S_TASK_|D_MAIN D etails
-3 EstemalDeviceControl

- fx Operations

#-F3 MicrowaveCaoking

#-F3 SoftwareMechanisms

Browser

Click here to

toggle between Click here to show

Action Language - or hide the state window
and Event Queue DEER I

Connected to:127.0.0.1, port: 5150
Log

Launched: C:\pathmatetsampleshSimpleDvenirozeprojectscppiDebughSimpleDven. exe 'ﬂ
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Task 2: Browse the Door Class

To browse the Door class from the Spotlight browser:

M
1. Click the Incident Step button above the browser.

The status indicator changes from Connected to Object Transition.
2. Expand the MicrowaveCooking domain in the browser.

3. Select the Door class in the browser.

The details pane shows one instance of the Door class. The door object is in the Open
state, and it is part of one oven (association Al).

& Pathfinder Solutions - PathMATE Spotlight - [Task : SimpleOven_SYS_TAsK 1p_maIN]  [= |[5)[%]
E File ‘View Execution Tools Windaw Help - B

SEESI @Iclél @77 @ ElE=
37 (D% | | A revarootnt: avgect neameition -

4_# SimpleQven_Sv'S_TASK_ID_MAIN Micmwavel:uuking.Dml Instances
.'?": 3 E”tE'nC"'DE_ViCEEDnt'Dl | I | State | A1:is_part of 1 Dven
‘:Eah?i‘cgi:f;'gzzkmg |Doorl] Dpen [DoubleClick]
- fx Operations
+ Sl
B Light
- = oven
B SoftwareMechanisms

Doorls0pen Tao Door)

& Bsfo

Launched; C:\pathmatesamplestSimpleD ven'\rnse\prniect\cpp'\Debug\SimpIeElvem.er:e A
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4. Expand the Door class in the browser.

5. Select States in the Door class.

The details pane updates to show the permitted states for the Door class.

& Pathfinder Solutions - PathMATE Spotlight - [Task : SimpleDven_SYS TASK ID. MAIN] [_
E File ‘View Execution Tools Windaw Help

RS @Iclél @17 @l BIE=E
S0l @

‘ Brealpoint: Object Transition

& SimpleQven SYS_TASK_ID_MAIN
=7 ExtemalDeviceContol
“ fx Operations Closed
= Ffl MicrowaveCooking Ds:i
- fx Dperati |
L_1 g Dgz:a 2l INITIAL initial

-3‘ Agzociations

| MicrowaveCooking Do States
State

-é States
59 Ewventz
=+ & Light
# H Oven
+ 7 Softwaretechanisms

Doorl:0pen Ta Door()

Launched; C:\pathmateisamplestSimpleD ven'\rnsekpmiectkcpp'\[)ebug&SimpIeElvem.e:de.
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6. Select Events in the browser.

The details pane shows the events that you can send to the Door class.

& Pathfinder Solutions - PathMATE Spotlight - [Task : SimpleDven_SYS TASK ID. MAIN]
E File ‘View Execution Tools Windaw Help

As(d ne|® &v ol EE=
|a||§]| @Hdﬂﬂ .‘ ‘Bma]cpmnt Object Transition

4& SimpleQwen_SYv5_TASK_ID_MalH
= F9 ExternalDeviceCaontrol

. fx Operations
= Ffl MicrowaveCooking

- fx Operations
[— = DDDI

; ----—1‘ Azzociations

---"* States

Micmwavel:uuking.Dm Everks
Event | Params
Door:lsClosed

Doorlz0pen

= B Light
# H Oven
v 59 SoftwareMechanizms

Doorl:0pen Ta Door()

Launched: C:hpathmate'sampleshSimplal ven'\rnse‘\proiect\cpp'\[)ebug\SimpIeDven.exe.
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Task 3: Step Through Action Language

To step through the action language in the system:

//////

Action Step

Click to toggle
action language
and event
queue.

1. Click the Action Step button @above the browser.

2.

Pathfinder
Solutions

If the state window is not open, open it by clicking on the expand button L=}

just above the log. The figure below shows how to open the state window.

CEX

& Pathfinder, Solutions - PathMATE Spotlight - [Task : SimpleOven/SYS_TASK_ID_MAIN]

[N Fie view Execuion Took Window Help
S d oleld g% 0w EE=)

PSP I e

SimpleQven/SYS_TASK | 2
& SRS VIS AR etails

9 X

-

=3 ExtemalD eviceCortr
_ﬁ( Operations
=5 MicrowaveCooking
fx Operations
--H Doar
B, Associations
"% States
5‘7 Events
+- 3 Light
+-H Oven
= Sw

State
Clozed
Open

»

¢ |

(4| |=fo

Connected to:127.0.0.1, port: 5150

Click on the toggle button | = on the left hand side of the State Window
toggle between action language and the event queue. The figure below
shows how to toggle the state window.

The first lines of action language appear in the state window.

& Pathfinder Solutions - PathMATE Spotlight - [Task : SimpleOven/SYS_TASK_ID_MAIN]

u File Wiew Execution Tools ‘Window Help

Rk 0iel@ §¥ | o ElF=

@ @ @] * ‘ ’_ Incident Action Step J
«b SimpleQven/STS_TASK | = =
- Details
=5 EsternalDeviceContr
-3 MicrawaveCooking State
fx Operations » Closed
--H Door 0
> . pen
2 Aszocistions
"% States o B
r,l] Events C:/ckd/rem?01_work space/Simple0venC/c/ge/PAL_for_debug/MicromaveCooking_Door_Open_EMTRY pal
+-F Light Ref<Light > interior_light = FIND thiz->A1->42;
e GEMERATE Light: TurnOn[] TO [interior_light ]:
W State Window
5 | >

N 11

Connected to:127.0.0.1, port: 5150

4. Click Action Step again.

The active step arrow advances to the next action language statement.
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5. Continue to click Action Step until the active step arrow reaches the last line
of action language.

Task 4: Send an Event

To send an event from Spotlight to SimpleOven:
1. Select Door in the browser.

2. Right-click Door() in the details pane and select Generate event for Door() in
the pop-up menu.

The Send Event dialog opens.
3. Select Door:IsClosed in the drop-down list.

& Send Event rfl

Select event to zend.
CioartsClozed _:i

Mo arguments. Press Send to continue.,

coos|

4. Click send.

5. Press Ctrl+Q to display the event queue in the lower pane.

The event Door:IsClosed is queued to be sent to Door(). The event appears in the queue
under Events in the lower pane.

thfinder Solutions - PathMATE Spotlight - [Task : SimpleOven_SYS_TASK _ID_MAIN]
E File: Wiew Execution Tools ‘Window Help =

0@ 8% &l ElE=

‘Breakpocint: Object Transition

& SimpleQven_SY5_TASK_ID_MAIN || MicrowaveCooking. Doo Instances
I=-E3 ExternalDeviceControl |_ID | State | &1 is_part_of 1 Oven

Fj_ﬁﬁi‘csz";ﬂgzzking »  Doof) Open [Doubletiick)
- fx Operations

+ B Door

+-B Light

+-B Oven

1+ E3 Softwarstechanisms

Events

EvertName | Params | Source | Destination
DoorlsClosed Droor()

=
Class Transition Lo
Dioorls0pen Ta Door] =
P
Launched: C:ApathmatetsampleshSimpled ven'rosehprojecticppiDebugsSimpleDven. exe él
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Task 5: Animate State Transitions

To animate SimpleOven’s state transitions in Rational Rose:

1. Select File > Open UML Model... in the top menu bar to connect Spotlight to
Rational Rose.

The Open UML Model dialog appears.

2. Click the Browse button to select the
C:\pathmate\samples\QuickStart\rose\analysis\SimpleOven.mdl file.

& Open UML Model

todel to oper:

]E: YpathmatetzampleshSimplel ventrozehanalysishSimpled ven.mdl

3. Click OK to close the Open UML Model dialog.

Rational Rose opens and displays the SimpleOven domain chart.

4. Select Execution > Animation On/0Off... in Spotlight’s top menu bar to enable
state animation.

5. Click Execution > Animation Options... in Spotlight’s top menu bar.
The Animation Control dialog box appears.

6. Select the Classes tab and click Select All.
A checkmark appears in all four checkboxes in the Classes tab.

7. Click OK to close the Animation Control dialog.

8. Position Spotlight and Rational Rose so both displays are visible on your
desktop.

Make sure the Rational Rose window is large enough to accommodate an entire state
chart.

9. Click the Go button ﬂabove the browser in Spotlight.
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& Pathfinder Solutions - PathMATE Spotlight - [Task : SimpleOven_SYS_Task_ID_maIN] [Z][B][X]
EFiIe View Execution Tools ‘Window Help

Go State animation is on.

. Sy=stem: Paused

& SimpleOver SYS_TASK_ID_MAIN owaveCooking. Do Instances
L:J 3 EstemalD eviceContral !_”3 | State | &7: s part of 1 Oven

- fix Operations ; i v ;
£ 3 6] Clozed  [DoubleClick,
=13 MicrowaveCooking aoil 2 DoubELIc)

- fx Operations
1=
#-H Light

© @B Oven

#F3 SoftwareM echanisms

20 it ol B £
=]
Syster idle -~
BREAK: =
|

Immediately after you click the Go button in Spotlight, the Door state chart opens in
Rational Rose to show the state transition in the Door class. The Light state chart follows,
to show the corresponding transition in the Light class.
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Generate System Documentation

PathMATE transforms models into comprehensive documentation in both Rich Text and
plain text formats. To generate documentation, return to Eclipse and transform:

1. Open the SimpleOven.pathmate file.
2. Selectthe All Reports deployment.
3. Click Transform.

4. Check the results of the transformation on the Console tab. The "Properties
file properties.txt not found" warning is benign.

5. The generated reports are in the C:\pathmate\samples\QuickStart\rose\reports
directory. See the table below for a description of the generated Rich Text Format
documentation. Open the reports in Microsoft Word or any other editor that
supports Rich Text Format files.

Report Title Filename
Domain Report for SimpleOven SimpleOven_summary.rtf

Full Analysis Report for SimpleOven.rtf
SimpleOven

Class Modeling Report for SimpleOven_MicrowaveCooking_summary.rtf
SimpleOven.MicrowaveCooking

State Modeling report for SimpleOven_MicrowaveCooking.rtf
SimpleOven.MicrowaveCooking

Congratulations!
You have documentation and reports for your
QuickStart system.

You have now completed the Quick Start.
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