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Getting Started

In this section...

“Overview of PolySpace UML Link RH Software” on page 1-2
“Opening the Rhapsody Model” on page 1-2

“Starting a Verification” on page 1-3

“Navigating from the PolySpace Results to the Rhapsody Model” on page 1-7

Overview of PolySpace UML Link RH Software

While using Collaborative Model-Driven Development, run-time errors can
be caused either by design issues in the model itself or faulty hand written
code. These reliability flaws can sometimes be found using code reviews
and intensive testing - but these techniques are time-consuming and costly.
PolySpace® UML Link™ RH software saves you both time and money by
performing an exhaustive verification of the code and automatically flagging
flaws directly in the original Rhapsody® model, enabling developers to fix
these issues quickly and early during the design process.

This getting started guide takes you through the steps required to analyze
a model.

Note The PolySpace plug-in has already been integrated into the example
model. Before other models can be analyzed the plug-in may need manually
installing into the Rhapsody project directory. During the getting started the
following conventions will be used: “<PolySpacelInstallCommon>" will refer to
the installation location of the PolySpace common folder.

Opening the Rhapsody Model

To open the model and display the PolySpace panel:

1 Open the Rhapsody model you want to verify.

For the example used in this guide, open the airbag_CPP.rpy model in
<PolySpaceInstallCommon>/PolySpaceUMLLink/example.
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2 Select the files/packages you want to verify in the model view.

For example, select Packages list in the airbag_CPP Model View.

3 Right-click AirBagFiles, then select PolySpace Panel from the menu.
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PolySpace
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QueveMonager [T Manage Analyses =
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Edit Code
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Fm'n:r e : g Documentabon (7)) Halp
Associate Image
Defate from Moded 3 Close =
SETRICET ] I TWED; Ly MHY 20wy =rﬁ-._l:

The PolySpace Panel opens. The PolySpace Panel is the interface to the
PolySpace UML Link RH within Rhapsody.

Starting a Verification
To start a verification:
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1 Click on the Start button in the PolySpace Panel.

If you are starting the first verification of a model, or if the Rhapsody
configuration environment has changed since the last verification, the
Build Environment Settings dialog is displayed.

The operating system target (-0S-target) is set automatically from the
models environment. When the Linux® environment is detected the dialect
will be set to default (-dialect) and include directory will be configured to
use the Linux header files supplied with PolySpace software.

Build Environment Settings - New Analysis Detected 1

PolySpace needs some key information before starting,
Enter the C++ dialect you are using and the indude directory to your operating system, or compiler indude files:

O5-Target: | lirix {From Rhapsody Build Environment)
Dialect: | defauit j o) |
Include Directory: | C:\PalySpace\PolySpaceFarCandCPP_I.D4, 2.0, 3Werifierincude indude-inux i '5'|

Mote: This dialog is only shown for the first analysis in a model or when the Rhapsody build environement is changed.
The settings entered on this form can also be modified by using the Configuration option from the PolySpace panel.

oK | .'(3 Cancel |

Note Make sure that the generated code for the model is up to date before
starting a verification.

2 Click OK.

The Start Analysis panel opens.
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Start Analysis
Setiings

Precision Level: Iﬂ To Pass: | Software Safety Analysis level 2 j

Results Directory | Results AirbagControl_C

Analysis Mode
Functions Called: Variables Written:

I Class Analyzer [~ ceq =| | uninitalised =]

Scope
Class to analyse: | AirbagControl_C j W Single Class Only

Analyze with (highlight dasses):

3 Select the type of analysis you want to perform in the Analysis Mode
section.

4 Select the file, class, or package you want to analyze in the Scope section.
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The results directory is automatically set according to the name of the
selected package, but it can be overwritten once you select the package
to analyze.

5 In the Settings section, specify the verification precision, the number of
passes to be performed, and the location of the results directory.

Note The results directory is set automatically when the package to
analyze or the analysis mode is changed.

6 Select Remote Mode to send your verification to the PolySpace Server, or
deselect the option to perform the verification locally.

7 Click the Execute button.

A command window is displayed, showing the phases of the verification
performed locally:

& WINDOWS \system32\ cmd.exe [

FE
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Note The settings (size of window, number of lines of history, font, etc.)
for the command window can be changed by right clicking on the window
title and selecting properties. It follows standard settings of the “Command
Windows” associated with Windows® OS.

You can follow the analysis on the server (if you selected Remote Mode),
by clicking the Manage Analyses button in the PolySpace panel to display
the PolySpace Queue Manager interface (or Spooler).

8 When the analysis has completed, download the results and when prompted
open with the PolySpace Viewer.

Navigating from the PolySpace Results to the
Rhapsody Model

To navigate from the PolySpace results to the model:
1 Navigate to an error displayed in the PolySpace Viewer. In this example,

a non initialized variable detected in the model at line 104 of Airbag
Control_C.

2 Right click the error, then select Back to Model from the pop-up menu.
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 Calls

|7 Complete

It lind=ta on calaction | i "AirbagZontral.cpp” line 104 column 15

N rt—:,_: AirbagCDr [r

NSl ™

T AlrhﬂgﬂﬂntmLAlrhag(mtr{ﬂ C=ReadEntry( [ . -0l x|
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ag 1
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: ==l
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101 Fif[ operation PeadEntry()
10z int new altitude;
103
lo4 ArmedEntry (new altitude) ;
105 if f(mew altituds == true)
e — Back ko model
106 { el
107 *ourrent data = 100; % Print Wiew - Source code AirbagControl.cpp
log ; .
' @k Search in source code Chrl+5
109 el=ze :
110 i %= Goto line CErlHL
1 *rurrent., data = 1000z Create spawn. ..
4 i i ;
Qrganize Deskkop. .. F

Note For the "Back To Model" feature to work Rhapsody must be running
with the model open.

The software locates the code within the Rhapsody model. Depending on
the Rhapsody configuration, this will either be shown in a popup dialog
(such as the one below) or in the code view:
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Primitive Operation : ReadEntry in AirbagControl = x|

Genaiall Description  Implementation Iﬁwgumarﬂsl Hfﬂatiunsl Tags I Pmpertiesl
|void ReadEntry()

int new_altitude;

if (new altitude == true)
*current data = 100;
i.

else

"ocurrent data

1000;

TR o

Lucatel ] 4 | Apply ||
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PolySpace Panel

In this section...

“Overview of the PolySpace Panel Interface” on page 1-10
“Start Button” on page 1-11

“Stop Button” on page 1-14

“Compilation Log Button” on page 1-14

“Configure Button” on page 1-14

“Manage Analyses Button” on page 1-15

“View Results Button” on page 1-16

“Browse for Results Button” on page 1-16

“Help Button” on page 1-16

Overview of the PolySpace Panel Interface

The PolySpace panel is the main interface between PolySpace and Rhapsody.
You open the panel by right-clicking on a package in the Rhapsody Entire
Model View and selecting PolySpace Analysis.



PolySpace® Panel

PolySpace Panel N x|

il e PolySpace
PolySpace Analysis @ Start ﬂ Stop |
View log file @ Compilation Log
E‘;I:E!E;D:ﬁm Configure
Queus Manager E Manage Analyses
PalySpace Viewer E Yiew Last Results (= Browse for Results
Diocumentation (1) Help

) Close |

Start Button

The Start button is used to start a verification.
Either for the first verification of the model, or if the Rhapsody configuration

environment has changed since the last verification the Build Environment
Settings dialog is displayed:
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Build Environment Settings - New Analysis Detected

PaolySpace needs some key information before starting,

Enter the C++ dialect you are using and the indude directory to your operating system, or compiler include files:

O5-Target: | lirc {From Rhapsody Build Environment)
Dialect: | default j L4 |
Include Directory: | C:'\PolySpace\PolySpaceForCandCPP_I.D4, 2.0, 3Werifierincude incude-inux '5'|

Mote: This dialog is only shown for the first analysis in a model or when the Rhapsody build enviranement is changed,
The settings entered on this form can also be modified by using the Configuration option from the PolySpace panel.

oK | @ Cancel |

The Operating System Target (-0S-target) is detected automatically from
the active Rhapsody build environment.

Select the appropriate C, C++, or Ada dialect and the location of the include
files for the compiler. If more than one include directory is required this can
be added later using the “Configure” option on the PolySpace Panel.

Note If the visual OS-Target is detected and a PolySpace supported version
of the Microsoft® Visual C++® compiler is installed the “Dialect” (-dialect)
and “Include Directory” fields will be automatically completed. This also
applies if Linux is detected as the -OS-Target, the dialect and include
directory will be configured to process the header files from the PolySpace®
Client™ for C/C++ product directory.

Start Analysis Dialog

When you select OK in the Build Environment Settings dialog, the Start
Analysis dialog is displayed:
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Start Analysis
Setiings

Precision Level: Iﬂ To Pass: | Software Safety Analysis level 2 j

Results Directory | Results AirbagControl_C

Analysis Mode
Functions Called: Variables Written:

I Class Analyzer [~ ceq =| | uninitalised =]

Scope
Class to Bﬂﬂi'ﬁl’EE: | AirbagControl C j p . L= D"‘Il?

Analyze with (highlight dasses):

v Remote Mode () Execute | w3 Cancel |

From the Start Analysis dialog:

e Select the class to analyze from the scope section. The results directory is
automatically set according to the name of the selected class, but can be
overwritten once the class to analyze has been selected.
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* Select Execute to start the verification. If Remote Mode is selected the
verification will be sent to the PolySpace® Server™ for C/C++ machine at
the end of the compilation phase.

e The Settings section allows setting of the analysis precision, the number
of passes of the analysis to perform and the results directory.

® The Analysis Mode section allows configuration of the type of analysis to
perform. The options are either to use the “Class Analyzer” to analyze
individual classes, or, without in which case a valid “main” function needs
to be present in the code. To analyze multiple classes at the same time
deselect the “Single Class Only” option, and highlight the classes to analyze
in the list. The control and shift keys can be used to control the selection of
classes from the list.

Stop Button

The client based phase (compilation) of the verification can be stopped by
clicking on the Stop button.

For a verification running on a PolySpace Server, use the “Queue Manager” to
control the jobs.

Compilation Log Button

The latest compilation log can be viewed at any time by clicking on the
“Compilation Log” button.

Configure Button

The Configure button displays a scaled-down version of the PolySpace
Launcher. You can use this interface to set up advanced PolySpace options,
and to enter extra source code compilation parameters, if necessary.

Click the disk button in the top left corner to save the configuration.



PolySpace® Panel

B rolyspace Server for CPP - Z:\addon_4_2\PolySpaceUMLLink\example\air _CPP_C =101 x|

| B

Search internal hame from the selected line I ,@ | EE?
Mame W alue | Internal name |

M ralysiz options
I.J-]—General

—=eszion identifier template cfg Fprog

—Date 1000552007 ~date

—&thor =g} ~author

—Project version 1.0 cverif-version

—Examine effectz of zcalar assignments FYi0E

—Heep all intermediste files ~keep-all-files

—iantinue with the current configuration ~continue-with-existing-host

0=

—Cortinue even on an unsupported Linus distribution
F-TargetiCompiler

[’,'EI—CDmpIiance writh standards

DIySpace inner settings

recisinnﬂcaling

urt'rtasking

Set parameter ...

callovwy-unsupported-linux

Note PolySpace extracts the include directories and compilation flags from
the current build environment. In many cases, no further configuration
beyond that requested by the Build Environment dialog should be required
for a standard verification.

Manage Analyses Button

To download the results from a PolySpace Server or to follow the progress of a
verification running remotely, click on the Manage Analyses button.
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View Results Button

To view the results from the last completed verification, click on the View
Results button. If no results are available (they are still on the server), the
user will be prompted to start the PolySpace Queue Manager. The results can
be downloaded and opened from the Queue Manager.

Browse for Results Button

You can browse and open all of the results for a given model by clicking on the
Browse for Results button.

Help Button
The Help button opens the PDF help document.
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Installing the Integration into an Existing Model

In this section...

“Overview” on page 1-17

“Merging the PolySpace Code with Rhapsody” on page 1-17

Overview

This section details the configuration required to use PolySpace UML Link
RH link in a Rhapsody project.

The integration is written using the Visual Basic® extension provided by
Rhapsody. To install the integration into new Rhapsody projects it uses the
copyVBA feature contained in the Rhapsody .ini file (Windows directory
c:\rhapsody.ini).

However, for existing projects, the PolySpace

Visual Basic module needs copying from
<PolySpaceCommonInstall>\PolySpaceUMLLink\bin\polyspace.vba to the
project directory and then renaming to <project name>.vba, replacing the
existing vba file.

Merging the PolySpace Code with Rhapsody

For sites already using the Rhapsody Visual Basic feature, you can merge
PolySpace code with the existing code.

To perform the merge:

1 Export each form and module for the existing code using the Rhapsody
Visual Basic editor.

2 Close your model, copy the PolySpace.vba file into the model directory and
rename it to <project_name>.vba.

3 Reopen the model, start the Visual Basic Editor and import all of the
module/form code that was exported in the first step.
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4 Optional: The master polyspace.vba file can be updated if necessary with
the contents of <project name>.vba for use in new projects.
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Other Topics

In this section...

“Verification Information” on page 1-19
“Default Template CFG Options” on page 1-19
“Back to Model Viewer Link” on page 1-20

Verification Information

The first time an analysis 1s performed, a template

PolySpace configuration file is copied from
<PolySpaceInstallCommon>/PolySpaceForUML/etc/template_<Language>.cfg
to the project directory and is renamed <model> <Ilanguage>.cfg where
<model> is the name of your model and <language> is the name of the
language the model targets (C, C++, or Ada).

The template .cfg file can be updated either by editing it with the PolySpace
Launcher, by double-clicking the file in a Windows Explorer window, or

by manually copying a .cfg file from a Rhapsody model directory over the
template file. This means that a configuration can be shared among project
members and used with other projects.

Default Template CFG Options

The following options are set by default in the template C++.cfg file:

-lang=CPP

-prog=template_cfg
-results-dir=r->results
-allow-undef-variables=true
-respect-types-in-globals=true
-respect-types-in-fields=true
-dos=true

-target=1i386
-D=[OM_NO_FRAMEWORK_MEMORY_MANAGER]
-to=7
-0S-target=no-predefined-0S
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The following options are set by default in the template Ada.cfg file:

-lang=ADA

-prog=template_cfg
-results-dir=r->results
-allow-undef-variables=true
-respect-types-in-globals=true
-respect-types-in-fields=true
-dos=true

-target=1i386
-D=[OM_NO_FRAMEWORK_MEMORY_MANAGER]
-to=7
-0S-target=no-predefined-0S

Back to Model Viewer Link

The Back to Model command in the Viewer (right click on a check) is
currently limited to source code lines containing a PolySpace check that
additionally do not contain a macro.

®* A warning “Unable to go back to the UML model from this
location” will be given when trying to use the command on a line
containing a macro.

®* A warning “No element found in model” will be given for locations for
which Rhapsody does not support the Back to Model feature, or for lines
of code not in the model.
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