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Introduction

This manual shows how to get started with CodeTEST® Software Analysis Tools for a
Freescale™ StarCore™ DSP target. It contains the following sections:

e “Setting up the Tools” on page 11
¢ “CodeTEST Plugin for CodeWarrior IDE Reference” on page 39

This chapter covers concepts that will help you understand how to set up applications for
the CodeTEST Tools. It contains the following sections:

* “About the Documentation’ on page 5

* “What is CodeTEST for StarCore?” on page 6

* “The Process for Monitoring Applications with CodeTEST Tools” on page 9
* “How Do You Set Up CodeTEST Tools?” on page 10

About the Documentation

NOTE For important information available after publication of the document set,
please refer to the product Release Notes and README file included with
your CodeTEST software.

In addition to this document, you should be familiar with the related materials in the
CodeTEST document set, which are provided in PDF format in the installation doc
directory.

Software Manuals

* CodeTEST Software Analysis Tools Quick Start Guide: CodeTEST software
installation procedures and licensing information.

* CodeTEST Software Analysis Tools User’s Guide: how to use the CodeTEST
Manager to capture and display data.

* CodeTEST Instrumenter Reference Manual: Instrumenter components, switches, and
supported functions.

* CodeTEST Software Analysis Tools Scripting Guide: how to write CodeTEST
scripts. Also includes the CodeTEST Manager API.

Getting Started Guide 5
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Hardware Manual

o Setup and Installation Guide for the CodeTEST Probe: installation and configuration
procedures for the CodeTEST Hardware Probe.

Online Help

* CodeTEST Online Help: context-sensitive, quick reference, and procedural
information.

What is CodeTEST for StarCore?

CodeTEST Tools for embedded developers and test engineers provide visibility into an
application as it runs on a target.

You can use the CodeTEST Tools to trace code execution and measure performance and
coverage. For more information about using the CodeTEST Tools, see the CodeTEST
Tools User’s Guide.

The Trace Tool — displays software execution history in three synchronized views.
» The Trace view displays branch points, function entries and exits.

* The Execution History view graphically displays the relationship between task
context and function calls.

» The Source Code view displays the source code.
The Performance Tool — tracks function entries and exits as your application executes.

» The Performance view displays the amount of CPU time consumed by each
function.

» The Call Pair view dynamically identifies the relationships between the program
functions.

* The A/B Timers view displays the timing relationship between two selected events.

The Coverage Tool — tracks which statements of each function actually execute.
CodeTEST Tools measure the following three coverage levels.

» Statement Coverage (SC)
» Decision Coverage (DC)
* Modified Condition/Decision Coverage (MC/DC)
The Memory Tool — displays memory activity in two views.

* The Memory view tracks your program’s dynamic allocation and deallocation of
memory.

* The Memory Errors view displays memory allocation errors.

6 Getting Started Guide
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If you are using CodeTEST for StarCore with an RTOS, see also the Getting Started
Guide for that RTOS.

See “CodeTEST Tools Capability Specifications” in the CodeTEST Tools User’s Guide
for additional information.

NOTE  Source view coverage color highlighting may be incorrect due to
incompatibilities with the preprocessor. The instrumentation process and
analysis of coverage data is correct.

CodeTEST Probe

CodeTEST Tools require a Probe to collect data from an embedded application as it runs
on a target.

The Hardware Probe sends the data to the CodeTEST Manager on a workstation. The
Manager generates data views that can be used to:

* Analyze performance
* Analyze coverage
» Trace code execution

Figure 1.1 shows a typical system using a CodeTEST Hardware Probe.

Getting Started Guide 7
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Figure 1.1 Typical Hardware Probe Installation
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The Process for Monitoring Applications
with CodeTEST Tools

The process that you will use to monitor your application with CodeTEST Tools is
shown below.

Figure 1.2 Monitoring Applications with CodeTEST Tools

Source

r___l___j @ LAN

@: Instrumentation |—> Executable

Target

‘—"l

@ You will modify your environment to insert a CodeTEST utility called the Instrumenter
into the preprocessing phase of your compiler. When you compile your code, the
Instrumenter inserts test point instructions, called tags, into the executable. It also creates
an Instrumentation Database (IDB) file that CodeTEST Tools use to resolve this tag data
with source code. You use the CodeWarrior™ Development Studio for StarCore DSP
IDE to set up instrumentation.

After you build your executable and download it to the target, you can start collecting
data. As the executable runs on the target, it sends data to the CodeTEST Probe.

You can use the CodeTEST Manager to control data collection from the Probe and to view
the data, trace code execution, and analyze coverage, performance, and memory.
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How Do You Set Up CodeTEST Tools?

Chapter 2 provides instructions that show how to use a demo application that we provide.

We will show you how to:
* Set up the environment.

* Connect the CodeTEST Manager to the Probe and run a simple application called
taskwalk to verify the Probe connection.

* Instrument a sample application called CT_DEMO using the CodeWarrior IDE, and
set up the CodeTEST Manager to collect and view coverage, trace, and performance
data.

Appendix B provides instructions on setting up an application to collect memory data.

NOTE  Be sure to read “Before You Begin” on page 11 to make sure that your
environment is set up for CodeTEST Tools.

10 Getting Started Guide



Setting up the Tools

This chapter shows how to prepare your environment, validate your Probe connection, and
instrument and monitor a sample application called CT_DEMO. The instructions show how
the CodeTEST Tools and the CodeWarriorTM Development Tools are used together to
provide application visibility.
This chapter has the following sections:

» “Before You Begin” on page 11

¢ “What You Will Do in this Chapter” on page 12

¢ “Preparing Your Environment” on page 13

3

* “Validating the Probe Connection” on page 14
e “Setting up Data Collection” on page 19

¢ “Viewing Data” on page 29
¢ “What to Do Next” on page 32

For instructions that show how to use more advanced options, see the CodeTEST
Instrumenter Reference Manual and the CodeTEST Tools User’s Guide.

Before You Begin

Before you begin, make sure that:

Your development environment has... You know how to...

Freescale CodeWarrior StarCore compiler. Build your application and modify the
Application code can be successfully built (compiled compiler definition and build sequence.
and linked).

A project configured to not include pre-compiled

headers.

A connection (e.g., JTAG) established with the target Load images to the target processor.
processor that is used to run the application code.

A target processor that boots correctly and can run Start applications on the target processor.
application code independent of CodeTEST Tools.

Getting Started Guide 11
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What You Will Do in this Chapter

These steps have been performed...

Who does this?

The “core” CodeTEST Tools v4.2 are installed on the
workstation or network and a license file is installed on a
license server.

A system administrator or someone who can
obtain IP addresses, install the license
server, and resolve network issues.
Reference: CodeTEST Tools Quick Start
Guide

The CodeWarrior Development Studio for StarCore
v2.6 is installed.

A system administrator or software engineer.
Reference: CodeWarrior Tools
documentation

The CodeTEST Probe is connected to the workstation
through a TCP/IP network. The Probe has an IP
address and responds to a ping command from the
workstation.

A system administrator or software engineer.
Reference: Setup and Installation Guide for
the CodeTEST Probe

The CodeTEST Probe is connected to the target board.
The location for the CodeTEST tag port is identified in
the target memory map.

A hardware engineer or someone who has
knowledge of the target, including the
memory map, schematics, pinouts, signal
timing, and peripheral setup.

Reference: Installation Instructions: Nexus
Adapters

You know or have...

Where do you find this?

Your target processor type (e.g., StarCore).

A hardware engineer.

The compiler you are using (e.g., CodeWarrior).

A build engineer.

The network protocol you are using (TCP/IP).

A hardware or software engineer.

The directory where the core CodeTEST product was
installed. (This is CT_HOME.)

A system administrator.

What You Will Do in this Chapter

This chapter shows how to validate your Probe connection and set up CodeTEST Tools to
monitor a sample application called CT_DEMO. The process is shown below. This basic
process applies to any environment, regardless of its level of complexity.

NOTE

We will be using the CodeWarrior StarCore stationery to set up sample

projects. Additional information is provided for your existing projects.

12
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Setting up the Tools
Preparing Your Environment

Figure 2.1 Setup Steps
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Preparing Your Environment

Copy the required files to your CodeWarrior installation and make sure that your
environment variables are set correctly.
Validating the Probe Connection

Use the CodeTEST Manager to configure the Probe and connect to the Probe. Then
build, load, and run the taskwalk application to verify that the CodeTEST
Manager can receive data from the Probe.

Setting up Data Collection

Instrument the CT_DEMO application. When you compile the application, the
CodeTEST Instrumenter inserts test point instructions (“tags”) in the code. It also
creates an instrumentation database (IDB) file that maps these tags to the code. Set
up the data source in the CodeTEST Manager for data collection.

Viewing Data

Verify the data collection results in the Trace, Coverage, Memory, and Performance
views.

Preparing Your Environment

Make sure that you have installed the core CodeTEST Tools before performing the

add

itional steps here. See the CodeTEST Tools Quick Start Guide for instructions.

NOTE  Please read the Release Notes for information regarding installation

requirements for your operating system.

To install the CodeTEST Instrumenter plugin files

1.

2.

In the CodeTEST installation, locate the file starcore. zip in the CodeTEST
installation directory $CT_HOME%\1lib\cw-plugins.

starcore. zip consists of file: starcore-CodeWarrior. zip. Unzip the
contents of starcore-CodeWarrior.zip to the top of your CodeWarrior for

Getting Started Guide 13
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Validating the Probe Connection

StarCore installation directory, using the folder names specified in the zip file. These
files add support for CodeTEST instrumentation to the CodeWarrior IDE.

To set up the environment

1.

Set the CT_TARGET environment variable to mwerks-starcore. CT_TARGET is
used by the CodeTEST Tools to identify your compiler and CPU.

Add the path to the CodeWarrior command line tools to your path:
CodeWarrior_Install_Dir\StarCore_Support\compiler\bin

Validating the Probe Connection

To validate the Probe connection and configuration, build the uninstrumented
taskwalk application, configure the Probe, and monitor taskwalk as shown in the
following instructions.

To build taskwalk

e

Start the CodeWarrior IDE for StarCore.

Select File > New.

Select StarCore Stationery. Enter taskwalk for Project name, and click OK.
In the New Project dialog box, select MSC8101ADS, and click OK.

If you are not using the MSC8101ADS variant, select the stationery for your variant,
and click OK.

. When the project opens, in the target field, select C for MSC8101 Hardware

Iﬁ C for MSCE101 Hardware j :

Add the file $CT_HOME%\1lib\utils\taskwalk. c to the project by right-
clicking on the code directory on the Files tab, selecting Add Files, and browsing to
the file. In the Add Files dialog box that appears, be sure the C for MSC8101
Hardware target is selected, and click OK.

. Remove the default main. c file from the project by right-clicking on the filename in

the code directory on the Files tab and selecting Remove.

14
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8. Inthe file $CT_HOME%\lib\utils\taskwalk.c, add the following lines in the
#define section at top of the file:

#define TAG_DEST 2
#define CT_PORT 0x21000000

This definition of the CodeTEST tag port (CT_PORT) typically works for a
CodeWarrior build of taskwalk. You can change this value to the tag port address
for your system, however the address must be writable by target code and must not
interfere with other code symbols.

NOTE  For guidance on selecting the port address, see the Setup and Installation
Guide for the CodeTEST Probe and the CodeTEST application note for the
processor.

9. Save and close taskwalk.c.

10. Click the Make button @ to build taskwalk. You will run taskwalk after

configuring the Probe in the next section.

To configure the Probe

1. Start the CodeTEST Manager.
¢ From the Start menu or run $CT_HOME%\bin\ctmgr.
The Manager window has three “panes” that we will refer to in the rest of this section:
— The Info pane provides configuration information about the data.
— The Logs pane shows error, warning, and debug messages.
— The Workspace pane is used to manage data sources and open or close data sets.

For information about the CodeTEST Manager, see the CodeTEST Tools User’s Guide
and online Help.

NOTE A data source refers to any CodeTEST monitor or source of data (e.g., a Probe
is a data source). Data sets are the result of gathering data from a data source.

Getting Started Guide 15
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Figure 2.2 CodeTest Manager Window
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When a data source is highlighted, the toolbar at the top of the window is used to
control data collection.

Button Description
Connect Establishes the connection to the Hardware Probe data source.
Disconnect Disconnects the CodeTEST Manager from the Hardware Probe. Disconnecting

does not shut down the Probe. It can continue to gather data from instrumented
applications.

=

Places the data source in Continuous mode. Continuous mode allows the data
source to track the instrumented application performance and coverage
performance.

i

Puts the data source in Trace mode. Trace mode allows you to track the
instrumented application(s) detailed execution until the trace buffer is filled.

16
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Button Description

Starts the data source and collect data.
| or Alt-s

Stops the data source.
I . or Alt-x

H Al Continues operation from stopped state, without clearing continuous mode data.
| or Alt-c

Cancel Stops trace data collection, without uploading the trace buffer.

Stopping, whether automatically (because the trace buffer is full), or manually
(using the Stop button), causes the Manager to upload and process the entire trace
buffer. If you want to stop execution trace and do not want to upload and process
the trace buffer, use the Cancel button.

Update or Alt-u Uploads continuous mode data on demand. If update is used while the data source
is collecting data, then the resulting data sets may be inconsistent. For consistent
data sets, stop the data source before updating. This button is disabled if the
update method is set to automatic.

2. From the DataSource menu, select Hardware Probe to open the Config & Control
window DataSource tab.

The fields within the tabs configure the Manager. For more about the Config &
Control window, see “Step 2: Set up the Manager for your application” on page 32
the Online Help, and the CodeTEST Tools User’s Guide.

3. Type a name for the data source in the Data Source ID field.
4. Type the host name or IP address of your Probe in the Hostname field.

5. Under Update Methods, select Automatic to load data from the Probe every 30
seconds.

6. Click Apply to apply the settings.

Getting Started Guide 17
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Figure 2.3 HWIC Config & Control Window
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7. Click Probe Config Utility to open the Probe Utility window.

8. From the Probe menu, select Universal and fill in the fields on the Probe Utility
window. See the CodeTEST application note for the MSC8101ADS for guidance on

required settings.

9. Click Apply to save the Probe configuration file and apply it to the Probe.
10. On the Config & Control window, click Apply All.

11. On the Manager File menu, select Save > Workspace File As and save the workspace
as ct_demo.ctwsp.

18
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To monitor taskwalk

1.

2.

Click the CodeTEST Manager Connect button to connect to the CodeTEST Probe.

Click the CodeWarrior IDE Run button [ to download and start the taskwalk

application.

. Click the Diagnostic tab on the Code TEST Manager Config & Control window.

. Enter taskwalk.data in the Output File field and click Start | Start |.

Diagnostic data collection and analysis will begin.

NOTE  The CodeTEST Probe collects data as the taskwalk application runs on your

target. The collected data is compared to a known good file and the results are
displayed in the Diagnostic tab.

5.

6.

Observe the results.

* Ifthe green check is highlighted, your Probe is connected and configured
correctly.

o Ifthered X E is highlighted, there is a problem with your connection or

configuration or taskwalk is not running. Verify the hardware connections and the
configuration settings (you may need to change the frequency or phase shift). If you
cannot find the problem, contact Customer Support.

Reboot your target to return it to a known, clean state.

Setting up Data Collection

Follow the procedures in this section to instrument a demonstration application
(CT_DEMO) using the CodeWarrior IDE. Then set up the CodeTEST Manager for data
collection.

Setting Up for Instrumentation in the
CodeWarrior IDE

The general configuration steps listed below for instrumenting a project are expanded in
this section.

1.

Open an existing project or create a new project.

Getting Started Guide 19
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Configure a target for instrumentation.

. Map source file extensions to the CodeTEST Instrumenter and instrumented file

extensions to the CodeWarrior Compiler.

Specify Instrumenter options.

. Build the project.

To create a CT_DEMO project

TIP  For your application, either open the project for which you want to add

instrumentation, or create a new one appropriate for your system.

bl S

Start the CodeWarrior IDE for StarCore.

Select File > New.

Select StarCore Stationery, enter taskwalk for Project name, and click OK.
In the New Project dialog box, select MSC8101ADS, and click OK.

If you are not using the MSC8101ADS variant, select the stationery for your variant,
and click OK.

To configure a target for instrumentation

TIP  You may want to have two targets for your application - one that is set up for

instrumentation and one that is not. To create a CodeTEST target, click on the
project Targets tab, and from the Project menu select Create Target, enter a
name, and click OK.

Add CT_DEMO source files to the project and configure the CodeTEST target for your
hardware:

1.

2.

When the project opens, in the project target field, select C for MSC8101 Hardware

| % Cior MSCE107 Hardware j .

Add the three . c files from $CT_HOME%\cttarget\dcu\demo\ct_demo\src
to the project by right-clicking on the code directory on the File tab, selecting Add
Files, and browsing to the files. In the Add Files dialog box that appears, be sure the C
for MSC8101 Hardware target is selected, and click OK.

20
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3.

In the file main. c, add a declaration for the CT_DEMO entry point after the include
lines:

extern void AppMain (void) ;
Rewrite the main () function as follows:
int main(void)
{

AppMain () ;

return O;

NOTE  For CT_DEMO, the CodeTEST tag port format used is an address, and is

specified to the Instrumenter by -tags-to-address=addr in the
CodeTEST StarCore Options panel in a later step. You will need to decide
on a tag format appropriate for your system. If you choose to use the default
format, -tags-to-port, use of the ct_port [0] array is assumed and
you need to define a ct_port symbol in your linker command file, as
described in “To define the tag port” on page 46.

5. Save and close main.c.

If you want to debug the application, be sure that debug mode is selected for the
taskwalk. c file on the project Files tab. A black dot will be displayed in the

column * when you click the space in the column under the icon.

. =

To map source file extensions for CodeTEST instrumen-
tation

Associate your source file settings with the CodeTEST instrumentation process.

1.

2.

Select the CodeTEST target and click the project settings icon g .

Select Target > File Mappings.

. For each source file type (e.g., . c) that you want to instrument, select CodeTEST

STARCORE Compiler and click Change.
Define a new file type:
+ File Type: Text

» Extension: . i
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+ Compiler:
Click Add.
5. Click Apply

Enterprise Compiler

to apply the settings.

i @C for MSCE101 Hardware Settings

R Target Settings Panels

File Mappings

= Target =
i Target Settings
Access Paths
Build Extraz
Funtime Settings
File M appings
oo Source Trees

i StarCore Ervironm...
- Language Settings

o CodeTEST STARC...

“ Enterprise Linker
- Editar

wr Cughom Keywords
- Debugger
i Other Executables
Debugger Settings

=t
=~ Linker e
=
=

Remate Debugging LI

File: Type | E stension |@ |@

0
|
s

Enterprize Compiler

TEXT .SM Enterprize Assembler
TE=T o CodeTEST STARCORE Compile
TEXT .clg Maoke
TEXT .cmd Mone
TE=T h *  Enterprize Compiler
TEXT i Enterprise Compiler
TE=T i Enterprize Compiler
TE:=T Jin *+ _ Enterprize Sezembler LI
— Mapping Info
File Type: ITE><T Choose... I Estension: I__i
Flags: 'vl Compiler:| Enterprise Compiler [
Edit Language:lNone vl Sl I Eharge I Femove I

Factomy Settings | Fiewert |

Impart Panel... | Export Fanel. .. |

Ok Cancel |

Apply |

To specify CodeTEST instrumentation options

Specify the instrumentation options for the project in the Target Settings Panel for
CodeTEST instrumentation. For extensive information about instrumentation options, see

Instrumenter Reference Manual.

1. In the Target Settings Panel, sclect Language Settings > CodeTEST STARCORE

Options.

2. Verify the options are set as follows:

+ Tag Level: Statement

+ IDB File:

+ Check Display generated command lines.

codetest.idb

the “CodeTEST Instrumentation Settings Panel” on page 4

2 and the CodeTEST

22
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* CodeTEST Instrumenter Options: -tags-to-address=0x21000000
—MwCw

The option -tags-to-address=0x21000000 sets the value of the CodeTEST
tag port to 0x21000000, which typically works for a CodeWarrior build of ct_demo.
You can change this value to the tag port address for your system, however the address
must be writable by target code and must not interfere with other code symbols. See
“The CodeTEST Tag Format” in the CodeTEST Instrumenter Reference Manual for
more information.

The option -mwcw specifies the StarCore Enterprise compiler to the CodeTEST
Instrumenter.

ll : = C for MSCE101 Hardware Settings 2] x|
"R Target Settings Panels B CodeTEST STARCORE Options
& ETarget ¢ et = Instrumnented Files
- Target Settings ; - -
“ Access Paths Tag Level: IStatement J Ictflles
Build Extras -
- Runtime Setings IDE File: ICUdeteSt-'db [ Keep Preprocessed Files

- File Mappings
- Source Trees
o StarCare Erwironm...
- Language Setftings
L CodeTEST STARC.. |
} :Linkel e Preprocessor Arguments ©
o Enterprige Linker
- Editor
i Custom Keywords
- Debugger CodeTEST Instrumenter Options:
- Other Executables -tage-to-address=0x 21000000 -rwcw
- Debugger Settings
- Remote Debugging LI

¥ Display generated command lines

Emviranment Y aniables :

D o o o

Factory Settings Fevert Impart Panel... | Export Panel... |

Qg Cancel | Apply |

3. Click OK to apply the settings and close the window.

NOTE Instrumenting for memory analysis is not covered in this chapter; see for
instructions.
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NOTE

When you set up instrumentation for your application, see “CodeTEST Plugin
for CodeWarrior IDE Reference” on page 39 for additional information about
the options panel.

To build the project

NOTE

If you previously imported your project with a different version of the
CodeTEST plugin, “Unable to load include paths” error messages may be
reported. Delete the project files (e.g., proj_name_emul .mcp) and
directory (e.g., proj_name_Data), re-import the project, and repeat the
steps in the instrumentation section.

Click the Make button @ to build the CT_DEMO project.

NOTE  All CodeTEST Instrumenter messages will display in the Errors & Warnings
window.
NOTE  After you build the application, the instrumented files will be added to the

project. If you want to debug your instrumented source code, be sure that
debug mode is selected for each instrumented file on the project Files tab and
build again. A black dot will be displayed in the column 3  when you
click the space in the column under the icon. e ml

Collecting Data

Use the CodeTEST Manager to control data collection and view the application data.

To set up the Manager

1. If you closed the Manager after validating the Probe, open it, select File > Recent
Workspaces, and open the ct_demo . ctwsp workspace that you saved when you
configured the Probe.

2. In the workspace, select the data source for your Probe and right-click on it to open a
context menu.

3. From the context menu, select Configuration to open the Config & Control window.

24
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The fields within the tabs configure the Manager. For more information on the Config

& Control tabs, see “Step 2: Set up the Manager for your application” on page 32, the
Online Help, and the CodeTEST Tools User’s Guide.

For CT_DEMO, we will perform the minimum configuration and use many default
settings. When you configure the Manager for your application, you may want to
change these default settings.

To specify the IDB and source files

1.

In the Config & Control window, click the IDB/Source tab.

Figure 2.4 IDB/Source Tab

HHWIE Config & Control [HWIC datasource] - Cfg File: - |EI|1|

File Help ko

Connect | [Disconnect | | ‘ | Cancel | Update | 2

F Data Collection | AB Timer | Event System | User Defined Events | Diagnostic |

DataSource r IDB/Source r Map Files r Memory Config |

Click Browse

Instrumentation Database File:

to locate
| ﬁH Browse...
Auto Reload IDB
Click to add Source Code Directories:
path to source i1 aad| X petete| 4 up| ¥ Down|

code director

y Source Code Directaries: |

-

| Apply | | Apphy All | | Reset |

2.

Browse to the codetest . idb file that was created when you instrumented the
CT_DEMO application:

Project_directory\output\codetest.idb
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For more information on IDB files, see the section “The CodeTEST Instrumenters” in
the CodeTEST Instrumenter Reference Manual.

3. Select the file and click Open.

4. 1In the Source Code Directories group, click the Add button |- | to add a new

directory path.

5. Double-click the highlighted box that appears, and click the ... button Ij . Browse to
the directory path for the application source code:
$CT_HOMES%\cttarget\dcu\demo\ct_demo\src

6. Click Open to select the path.

This pane allows you to specify any directories that contain source code for the
instrumented program, so that you can browse to that code from the data windows. The
src directory is all that is needed for CT_DEMO.

7. Click Apply.

To set the data set options

1. Click the Data Collection tab.
2. Under Data Type, select the Coverage and Performance options.
3. Under Coverage Level, select SC and Block (Default).

NOTE  You cannot select a coverage level unless you have specified an IDB file and
applied that setting. How you instrumented your code is reflected in the IDB
file, which determines the coverage level selections you can make on the Data
Collection tab.

4. Click Apply All.

For more information on setting coverage levels, see the online Help or “Instrumentation
Levels” in the CodeTEST Instrumenter Reference Manual.
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NOTE Ifyou do not select a coverage level, the default will be the coverage level
present in the IDB. If the IDB has files which have been instrumented at
different levels, the default is the lowest coverage level present in the IDB.
The instrumentation level applied to a source file determines the level of
coverage that can be displayed on the screen and in the coverage report. When
files or functions have been instrumented at different levels, those at the
selected level will display; the others will show “NA.” Change the Manager’s
coverage configuration to view files at other levels. The coverage level must
also be consistent with available licenses.

Figure 2.5 Data Collection Tab

HWIE Config & Control [HWIC datasource] - Cfg File: o ] |
File Help ['Q?
Cunnect"Discunnect | | | | |Cance|| UJJdatel
Data Collection | AB Timer | Event System | User Defined Events | Diagnostic |
i DataSource r IDB/Source r Map Files r Memory Config |
rContinuous Mode rCoverage Level
[ ] AB Timer Performance
[] call Pairs @ Exclusive (Default)
Coverage ) Inclusive O mMcne
[ ] Memory []Task [ Masking
[ wirtual Memory ooc
[] Memory Error s
() Block (Defaulty
rT Mod
raceMode ) Statement
[ ] Nexus Performance
[] Mexus Coverage
rContinuous Mode Task Context
Performance and Memory Allocation in Task:
|| Browse...
| Apphy | | Apphy All | | Reset |
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To save your workspace

1. In the Manager window, select File > Save Workspace File As... .

2. Browse to the $CT_HOMES$\cttarget\dcu\demo\ct_demo directory, and type
ct_demo . ctwsp to name the workspace. Click Save.

This name will appear in the title bar of the CodeTEST Manager window. The
workspace and configuration data for any defined data sources will be saved.

After you have configured a data source, it is a good idea to save your workspace
configuration so you can use it later.

NOTE  Saving the configuration in the Config & Control window saves only the
settings that have been applied from that window.

To start data collection

1. Click the CodeTEST Manager Connect button to connect to the Probe.
2. Click the CodeTEST Manager C C | button to set Continuous mode.

3. Click the CodeTEST Manager Start " | button to start data collection.

4. Click the CodeWarrior IDE Run [ button to download and start the CT_DEMO

application.

TIP  Start CodeTEST data collection before you start your application to get
information about how your application starts.

NOTE  You must have a valid CodeTEST license for the type of data you want to
collect.
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Viewing Data

You can view the results of data collection by double-clicking on the data sets that appear
in the Manager workspace pane. Note that when you select one, information about it is
shown in the Info pane.

Viewing coverage results

Double-click the Coverage data set in the Manager workspace to open the Coverage
Data view. Nothing displays until the Manager has updated at least once. This may take
up to 30 seconds. The results should look similar to the following:

Figure 2.6 Function Coverage View

jtoverage Data [0] - {HWIC datasource2)

File \iew Help

=18l

Row | Function Mame \ File Mame # hlocks % Coverage
Oshi_r prototoe ! 0ous
"1":.L_s.ﬁ.r_r |prototype.h 11 0.00%

Qirﬁam Emsc81017main.c 3 GE.67 %

3|PerfTest |PerTaskc " 100.00%
4|PerTest |PerTask.c 3 100.00%
5|Peresta |PerTaskc 3 100.00%
BlApphain |MainApp.c 1 100.00%
7|CovTest |covTaske [ 100.00%
g/SimpleCov ECUVTESK.C 9 100.00%
Q;S.i.mp.l.éc.ové ;C.ﬁvll.'as..k.c 3 BE.ET%

[10 of 10 rows EFunctiun Coverage ESC Block Coverage - 84.60%

In the Function Coverage view, you can view function coverage as well as file coverage.
You can sort data by clicking on column headings and you can filter the display from the
View menu, or from a single toolbar button. From the Coverage view, you can export the
data as text, as HTML, or XML.

For more information, see the section “Verifying Code Coverage” in the CodeTEST Tools
User’s Guide.
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Viewing performance results

Double-click the Performance data set in the Manager workspace to open the
Performance view. The results should look similar to the following.

Figure 2.7 Function Performance View

a Performance Data [1] - (HWIC datasourcel) N 1ol x|
File View Help
AENCIEANE
Row | Function Mame [ #ofCalls | Minimum(us) | Maxdmumius) | Average(us) | Cumulative(us) | % Total Time
| 313,566 035 0.6 035 164,325.8| 2.40%
| 313,567| I 1,336,410.7] 29.26%
| Ell | | 54,68%
| I | 223%
| 313,567 04 2.33%
5/SimpleCoy | 313,567 1.8 8.54%
B|SimpleCov2 | 313,567 0.3 100,419.3| 1.47%
| \ |
|7 of 7 rows |Hide Unknown Function |Exclusive (Time Measurement)

The Function Performance view presents timing and counts information for each
function that executes during the measurement, enabling you to compare the relative
efficiencies of various portions of your target program.

For more information, see the section “Performance Measurement” in the CodeTEST
Tools User’s Guide.
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Viewing trace results

1. From the Config & Control toolbar, click | . to stop the Probe.

2. Click T | to set Trace mode and » | to start the Probe data collection.

After a few seconds, the Trace data set should appear in the workspace. Data
collection stops when the trace buffer fills.

3. Double-click the Trace data set to open the Trace Data view. The results should look
similar to the following.

Figure 2.8 Trace Data View

ETrace Data [1] - (HWIC datasourcel) alglzl

File View Help

o] [ [2e]-W [T]0]a[0]P]@R[P]sm—m——"] &

Event Index| Source Description Data Description Deltafus) Elapsedius) | |
bl 0{Function entry SimpleCow2(): CovTask.c ln. 53 0.1875 Z.6250|=
le OCoverage - continue SimpleCowzi): CovTask.c ln. 61 0.1500 2.7750
17 OjContext - function exit SimpleCow2(): CovTask.c ln. 63 0.1125 2.8875
18 0|Context - function exit CovTest(): CovTask.c ln. 24 0.1500 3.0375
L5 0Function entry PerfTest(): PerfTask.c ln. 18 0.1500 3.1875
20 0|Function encry PerfTestl(): PerfTask.c In. 24 0.1875 3.3750
21 0|Coverage - while PerfTestl(): PerfTask.c ln. 34 0.2250| 3.6000
2z OCoverage - while PerfTestl(): PerfTask.c ln. 34 0.5625 4. 1625
23 OjCoverage - while PerfTestl(): PerfTask.c In. 34 0.5625 4.7250
24| 0|Coverage - while PerfTestl(): PerfTask.c ln. 34 0.5625 5.2875
25 OiCoverage - while PerfTestl(): PerfTask.c ln. 34 0.5000 5.8875
26 0jCoverage - while PerfTestl(): PerfTask.c In. 34 0.5625 6. 4500
27 0|Coverage - while PerfTestl(): PerfTask.c ln. 34 0.6000 7.0500
z8 OCoverage - while PerfTestl(): PerfTask.c ln. 34 0.5625 7.6125
29 OjCoverage - while PerfTestl(): PerfTask.c In. 34 0.6000 8.2125
30 0|Coverage - while PerfTestl(): PerfTask.c ln. 34 0.5625 §.7750
31 OlCoverage - continue PerfTestl(): PerfTask.c ln. 41 0.5000 9.3750
3z O|Context - function exit PerfTestl(): PerfTask.c ln. 41 0.1125 9.4875
33 0{Function entry PerfTestZ(): PerfTask.c ln. 43 0.1875 9.6750(
[3,098 of 3.09810ws | |

The Trace Data view shows the application's flow of execution.

Select the Source button to show each statement executed. You can view a graphical
version of the trace data that make it easier to identify the relationships between task

context and function calls by selecting the Execution History

button. All the

trace views are synchronized. When you click on a line in the Trace Data or Execution

History view, the focus changes in the other trace views. You can also synchronize the

data between different trace views.
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For more information, see the section “Execution Trace” in the CodeTEST Tools User’s
Guide.

To configure trace acquisition

1. Open the Config & Control window, and click the Event System tab.
2. Experiment with the following:

— Set Trigger position. It determines whether data is gathered before or after the
Trigger Event.

— Set Trigger Event. It is the event (for example, function entry) that controls which
data is gathered from the trace buffer.

— Set Trigger Context. It is the execution context (for example, task) within which
the CodeTEST Manager recognizes the trigger event.

At this Point...

Now that you have successfully instrumented the CT_DEMO application, you can use the
same basic process to set up your own application for your environment. At this point, you
have confirmed that:

* The CodeTEST Tools and support files are installed properly.
* The CodeTEST Probe is connected properly.
* The instrumentation setup for CT_DEMO worked for your environment.

* The CodeTEST Manager can communicate with the application and receive data
from the Probe.

What to Do Next

We suggest that you perform the following steps to set up your application for the
CodeTEST Tools.

Step 1: Instrument your application

Follow the instructions provided for the CT_DEMO application in “Setting Up for
Instrumentation in the CodeWarrior IDE” on page 19 to set up your project for the
CodeTEST Instrumenter and specify instrumenter options.

Step 2: Set up the Manager for your application

1. Open the Manager. select File > Load Workspace, and load the ct_demo . ctwsp
workspace.
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2. In the workspace pane, select and right-click the data source that you created for

CT_DEMO. On the context menu, select Configuration to open the Config & Control
window.

3. Click the IDB/Source tab and browse to the IDB file that was created when you
instrumented your code.

4. Browse to and select each of your source code directories.

This pane allows you to specify any directories that contain source code for the
instrumented program, so that you can browse to that code from data windows.

5. Click Apply All.
For the CT_DEMO example, we used the default settings for many of the tabs in the Config

& Control window. When you set up your application, you may want to change these
settings. Each tab is described in the following table.

More detailed information is provided in “CodeTEST Data Acquisition” in the CodeTEST
Tools User’s Guide and in the online Help.

Use the DataSource tab to:
o=
i tioin ko * Define and configure the data
P e e e » source.
Data Callection | A Timer | Event System | User  Diagnostic_| e Set the Comm Timeout Interval (the
DataSource I IDBISource | wmapFies I Wemory Config | interval after which CodeTEST
P N “times out” if it does not receive a
ot SotrtmtD: G daiemme | response from the Probe).
Hostnarme: \ ] * Browse to the Probe Configuration
Port: 020 | File (the tip file generated by your
Comm. Timeout Interval sec: (30 I Probe in “Validating the Probe
fisceonios o R Connection” on page 14).
‘ | [Lommee » Open the Probe Utility to create a
‘ Probe Config Utility ‘ Probe tlp flle
Update Methods Update Policies e Set Update Methods for
© Automatic  oveny: seconds || C New automatically or manually gathering
® Manual © Cvarriie data from the Probe.
¢ Set Update Policies to keep or
override existing data.
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Use the IDB/Source tab to:

B +w1C Config & Control [HWIC datasource] - Cfg File: =[] .

e Help LY * Specify the IDB that was generated
e — ] W | | E » when the target program was
Data Collection | A/B Timer | Event System | User [ Diagnostic | Instru.mented: . .

{ DataSource i IDBiSource [ ManFies i Memory Config ] . Spec|fy the directories that contain

your application source code.

Instrumentation Datahase File:

| [ Browse..

Auto Reload IDB

Source Code Directories:

Source Code Directories: |

[aooy | [Caoovan | [ Reset |
Use the Map Files tab to:
iolxl ) ) .
e teip % * Identify the User Defined Tag file if
comecprscomecs [ ][0 corcel] ot » you have defined your own tags.
Data Collection | AB Timer | Event System | User [ Diagnostic_| i Identlfy the Memory Map file to
DataSource I IDB/Source I Map Files [ Memory Config d|Sp|ay memory' fUnC“On names
(always identify this file if you are
ISR Ma il monitoring memory).
‘ | [ prowse.. | ¢ Identify the Memory Errors Map file
RTOS Map Fle: to display specific error names.
\ | [ rouse.. |
User-Defined Tag File:
\ | [orowsen. |
Memory Map File:
\ | [orowse=_]
Memory Errors Map File:
\ | [ rowse.. |
[aooy | [ asovan | [ Reset |
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B swi1c Config & Control [SWIC datasource] - Cfg File: -|of x|
File Help k7

mmscnnnem Shut Down! ’Tﬂ ﬂﬂli@ % »

Use the Memory Config tab to:

* Allocate the memory usage of the
Data Reduction Processor data
bases that are used to process

Data Collection | AB Timer | Event System | User Defined Events | Diagnostic | i
DataSource " mBSource [ map Files Memory Config continuous data.
\Funcunn‘l‘[g)': ‘ Max. Valu ; Cont. Mamnry(byleg‘) Trace Memary {hytes] n Color B ° Configure the maXimUm Size Of the
Ietmanasse : e — trace buffer.
Wirtual Mermory Allocs R o |
Memory Errars. 6,401 A = .
SallFare e} — i Not_e. Ygu may nee_d to conflgu_re these
TesksflSRs i B1.844 = settings if your application has items that
contimous Homory I exceed the default CodeTEST limits. (In most
cases, the default values will work for your
application.) Use these options after
connecting to the data source when you are
first setting up CodeTEST Tools to monitor
Used Space= 1,630,612 Used Space= 178,356 . .
Free Space= 6,757,006 Free Space= 8,210,252 your appI|Cat|On .
‘ Apphy ‘ ‘ Apphy All ‘ | Reset ‘
Use the Data Collection tab to:
IWIC Config & Control [HWIC datasource] - Cfg File: =[al x|
Ho_Halp Az * Select the data types that you want

e e s e »

Data Collection | AB Timer | Event System | User Defined Events | Diagnosiic |
[" MapFiles I Memory Config

Continuous Mo Coverage Level

[ ] AB Timer Performance

[ call Pairs ® Exclusive (Default)

Coverage © Inclusive ©EE

[ Memory [1Task CIMasking

[hrtual Memory Gue
[] Memory Error. Osc
O Block (Default)

Trace Mode O Statement

[ ] Nexus Performance

[ Nexus Coverage

Continuous Mote Task Context

Performance and Memory Allocation in Task:

[ momsen
‘ Apphy ‘ ‘ Apply all | ‘ Reset ‘

to view.

* Select Coverage levels, including
SC (Statement Coverage), DC
(Decision Coverage), and MC/DC
(Modified Condition Decision
Coverage).

¢ Set Continuous mode setup. This
specifies a task to trigger data
acquisition of performance data.

Getting Started Guide
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File Help

B +w1C Config & Control [HWIC datasource] - Cfg File:

1Bl
L¥3

»

Data Collection | A/B Timer | Event System | User [ Diagnostic |
DataSource IDB/Source | ManFiles i Memery Config |

Triguer Status stleve Ever]
2nd Level Event

Datalow is NOT gated and wil be available for the 2nd level event. Lo

Trigger-Out will not be generated.

Trigger Event 1 |Any [-]

Trigger Action []Data Flow On  [] Trigger-Out Enable

Trigger Event2 |Any [-]

Trigger Action []Data Flow On [ ] Data Flow Off [ Trigger-Out Enable

[aooy | [Laoovan | [ Reset |

Use the Event System tab to:

* Set Trigger Events. This is an event
(for example, function entry) that
controls which data is gathered from
the trace buffer or drives an external
trigger signal.

Set Trigger Context. This is the
execution context (for example,
task) within which CodeTEST
recognizes the trigger event.

Set Storage Context. This is the
execution context (task) within which
the data source stores events in the
trace buffer.

Set Trigger position. This
determines whether data is gathered
before or after the Trigger Event.

B HWIC Config & Control [HWIC datasource] - Cfg File: =[]
Hie Help ko
Connect||Disconnect Cancel|  Update| »
Data Collection | A/B Timer | Event System | User | Diagnostic |
DataSource IDB/Source I Map Files I Memory Config |
2 Add||| < Delete | 4~ up | ¥ Down

OniOff | Description | StartEvent | StartTask | Gtop Event

|__stop Task | Timing Task

[aooy | [Lasovan | [ Reset |

Use the A/B Timer tab to:

¢ Define timers to measure the time
between two events:
Set a start event and a stop event.
Set the events in the context of a
specific task or for any task.
Set timers to measure absolute time
or relative (includes only the
execution time that is within the
context of a specific task) time.

¢ Turn timers off or on before a
measurement.
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B +w1C Config & Control [HWIC datasource] - Cfg File: [ =] |

il Help k2

e e o e »

Data Collection | A/B Timer | Event System | User [ Diagnostic |
DataSource I IDB/Source [ ManFies i Memery Config |

User Defined Events Current Event's Fields

Stalus | ID | UserDefined Events EventDataFields | DataType | size

Apply All

Use the User Defined Events tab to:

* Define events corresponding to
function calls you add to your source
code. Events can be used in Event
System for triggering trace collection
and for timing.

Step 3: Start data collection and run your application

1. Connect to the Probe.

Start data collection.

Start your application.

wok w

Load your application onto your target.

After the Manager has updated the display at least once, open the Coverage,

Performance, or Trace data sets to view the results and verify that your application is

set up for using CodeTEST Tools.

Step 4: Customize the instrumenting process for your environment

After you have successfully instrumented your code, you may want to use some of the

available instrumenting options.

For information about how to...

Go to the following chapters in the
CodeTEST Instrumenter Reference
Manual...

Customize the files that configure the instrumenter.

“Configuring Compiler Drivers”

Instrument for SC, DC, and MC/DC Coverage.

“Instrumentation Levels”

Instrument for Performance.

“Instrumentation Levels”

Selectively exclude functions, classes, namespaces,
or source files from instrumentation.

“Selective Instrumentation”

Getting Started Guide
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For information about how to...

Go to the following chapters in the
CodeTEST Instrumenter Reference
Manual...

Use CTPrintf and CTPuts to insert statements similar
to printfs into your code or create your own user-
defined tags. Use CtUserDef to create events that can
be used in the Event System and A/B Timers.

“Instrumenting Specific Points of Interest”

Instrument when there are multiple executables
sharing common code.

“Instrumenting Multiple Modules”

Instrument in an environment where the components
of large software builds are compiled on separate
machines or at different times.

“Parallel Builds”

Filter source code before and after instrumentation.

“The CodeTEST Instrumenters”

Use the CodeWarrior IDE to specify instrumentation
options.

“CodeTEST Plugin for CodeWarrior IDE
Reference” on page 39 of this manual.

For More Information

For information about using CodeTEST Trace, Performance, and Coverage tools, see the
CodeTEST Tools User’s Guide. For more information about using the CodeTEST

Manager interface, see the online Help.
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This appendix provides information on using the CodeWarrior Development Tools to set
up CodeTEST instrumentation.

¢ “Before You Begin” on page 39

o ©

‘Configuring a Project for Instrumentation” on page 40

¢ “Troubleshooting” on page 44

You can use the CodeTEST Instrumenter command (ctci or ctcixx) within a makefile
to instrument your code or use the CodeTEST compiler drivers (ctcc and ctexx) to
control the entire build process and instrument your code. These tools are documented in
the CodeTEST Instrumenter Reference Manual.

The instrumentation process is simplified when you use the CodeTEST Tools with the
CodeWarrior IDE. You can use the Target Settings Panel for CodeTEST Instrumentation

(see “CodeTEST Instrumentation Settings Panel” on page 42) to specify instrumentation
options. The plugin compiler controls the preprocessing and compiling steps and sends the

instrumentation options to the CodeTEST Instrumenter.

Before You Begin

* Install CodeWarrior Development Studio for StarCore v2.6.

* Install the CodeTEST Tools (see “Before You Begin” on page 11) and set up the
environment including the CT_TARGET environment variables and the path to the

¢

CodeWarrior command-line tools (see “Preparing Your Environment” on page 13).
« Install any patches, files, or updates provided.

» Configure your project so that it does not use precompiled headers; they are not
supported by the CodeTEST Instrumenter.
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Configuring a Project for Instrumentation

Targets

To simplify the process of building both uninstrumented and instrumented versions of
your project, you may want to create both a standard, uninstrumented target and a target
with CodeTEST instrumentation settings.

CodeTEST File Mappings Panel

Associate your source file settings with the CodeTEST instrumentation process.

1.

2.

Select the CodeTEST target and click the project settings icon i .

Select Target > File Mappings.

. For each source file type (e.g., . c) that you want to instrument, select CodeTEST

STARCORE Compiler and click Change.

. Define a new file type:

* File Type: Text

+ Extension: . i

» Compiler: Enterprise Compiler
Click Add.

Click Apply to apply the settings.
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C for M5C8101 Hardware Settings B 7| x|
Target Settings Panelz IE File Mappingz
= Target =

o
M
u

i Target Settings File Type | E stension |f§? |‘W |® | Compiler
Access Paths o Enterprise Campiler

Build Extraz TEXT A5 Enterprize Assembler
Runtime Settings TEXT 30 CodeTEST STARCORE Compile
File M appings TExT .cfg MHane
- Source Trees TEXT .cmd Hone
t StarCore Environm. .. TEXT h ¢ Erterprize Compiler
=+ Language Settings TEXT i Erterprize Campiler
‘e CodeTEST STARC... TEXT il Enterprise Compiler
= Linker b TExT .ih *  Enterprise Assembler LI
“ Enterprize Lirker —Mapping Infa
r ;Ef:htg[‘smm Keywards File: Twpe: ITE><T Choose... I Extension: I__i
= Debugger Flags: ivj Compiler:| Enterprise Compiler ‘
i Other Executables T
Debugger Settings E dit Language:lNgne vl Lidd | Charige I Remove I

s Remaote Debugging LI

Factor_l,lSettingsl Fiewert | Import Panel... | Export Fanel... |

s Cancel | Spply |
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CodeTEST Instrumentation Settings Panel

Specify the instrumentation options for your project in the Target Settings Panel for
CodeTEST instrumentation.

1. After you open your project, click the project settings icon i and select Language
Settings > CodeTEST STARCORE Options.

2. Use this panel to select instrumentation options for your project.

| mC for MSCE101 Hardwar ngs 21
| lﬂ Target Settings Panels IE CodeTEST STARCORE Optionz
& ETar$et | et = Instrumented Files
- Target Settings ) - -
B e Pali Tag Level: IStatement J I.;tf”es
Build Extras -
Fiuntime Settings |DE File: ICDdBtBSt-ldb [” Keep Preprocessed Files
File Mappings

- La

et

[

b StarCore Erwironm...
nguage Settings

=
=~ Linker b
=+ Editor

=

- Debugger CodeTEST Instrumenter Options:

¥ Display generated command lines
Source Trees =l

Emviranment Y ariables :

CodeTEST STARC... |

Freprocessor Arguments |

Enterprize Linker

Custom Eepwords

Dther Executsbles “tags-to-address=0x21000000 -mwcw
Debugger Settings

Remate Debugging LI

Factary Settings Fevert Import Panel... | Export Panel... |

Qg Cancel | Apply |

The following options are provided in the CodeTEST STARCORE Options panel.

See the CodeTEST Instrumenter Reference Manual for more information on each option.
The text in parentheses after the option name is the Instrumenter command-line
equivalent.

Tag Level (-tag-level=/evel)

This option controls the number of instrumentation tags inserted into an application and
the type of data gathered. (See also: “Instrumentation Levels” in the CodeTEST
Instrumenter Reference Manual.)

« Disabled: disables instrumentation.

¢ Performance: instruments for Performance and Trace data.
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» Statement: instruments for Performance, Trace, and Statement Coverage data.
* Decision: instruments for Decision Coverage data.
» Extended Decision: instruments for extended Decision Coverage data.

* MC/DC: instruments for Decision Coverage and Modified Condition/Decision
Coverage data.

» Extended MC/DC: instruments for Decision Coverage, and extended Modified
Condition/Decision Coverage data.

Instrumented Files

This option preserves instrumented files in the named directory. The named directory is
located in the same directory as the source files.

Keep Preprocessed Files

This option preserves temporary preprocessed files in the directory named in the
Instrumented Files field.

IDB File (idb=file)

This option specifies the instrumenter database (IDB) name. If left blank, the file is named
codetest . idb and written to the target output directory. You can enter either a
filename or a path and a filename. If you change the filename after it is created, a new IDB
file is created the next time you compile. The old file is retained in case you need to use it
again.

Environment Variables

This option lets you define CodeTEST environment variables, CT_HOME and
CT_TARGET, for this target build. Syntax: ENV_VAR=path.

Preprocessor Arguments

This option lets you specify command-line arguments for the preprocessor for files
mapped to the CodeTEST Instrumenter.

CodeTEST Instrumenter Options

This option lets you specify additional command-line arguments for the CodeTEST
Instrumenter. They are passed at the end of the command line, before the final source file
and destination file arguments, to allow overrides of options implied by the Target
Settings Panel. The string must not be more than 256 characters. You can specify a
command file, using response file syntax: @arguments . txt. You must fully specify
the file, either with a full path or a source tree. For extensive information about
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instrumentation options, see the CodeTEST Instrumenter Reference Manual. See also the
Instrumenter Command Quick Reference Guide.

Use the option -mwcw to specify the StarCore Enterprise compiler to the CodeTEST
Instrumenter.

Troubleshooting

Compiler errors

Failure to find a current CodeWarrior license can result in compiler error warnings. Verify
that the 1icense.dat file exists and can be found by the license manager.

Instrumenter Not Found Message

Verify that your environment is set up correctly. See “Preparing Your Environment” on
page 13.

Warning during DC and MC/DC instrumentation

When instrumenting for DC and MC/DC, the compiler may generate the following
warning:

Warning:C5909: Assignment in Condition.

You can safely ignore this warning can if it appears only when you compile instrumented
code, but not when you compile the same uninstrumented code.

Syntax errors on long long types

Should the compiler generate a syntax error regarding the 1long long type, such as:

Error : declaration syntax error
main._i line 342 long long quot;

you can use this workaround. In the CodeTEST STARCORE Options panel, add the
following in the Preprocessor Arguments field:

-D_MSL_LONGLONG=0
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This appendix provides instructions on instrumenting for memory analysis.

You will need to build a CodeTEST support library and add it to your project. You will
also need to define the CodeTEST tag ports.

To build the support files
Start the CodeWarrior IDE for StarCore.

Select File > New.
In the New dialog box, select StarCore Stationery.
Enter CTMem (or another name of your choice) for Project name and click OK.

Select the options appropriate for your target hardware and click OK.

S » kA WD -

When the project opens, select the target appropriate for your system.
7. Click the project settings icon a .

8. Select Linker > Enterprise Linker.
9. Change the Output File Name to ctMem.elb.
10. Click OK.

11. Copy $CT_HOME%\cttarget\common\include\cttagport.h and
%CT_HOME%\cttarget\common\src\ctwrpc. c into the CTMem project src
directory.

12. On the project Files tab, remove all filenames listed.

13. In the project Files tab, under Sources, add cttagport.h and ctwrpc. c to the
project.

14. Modify cttagport.h as follows, and save the file. After the line #define
TAG_TO_PTR 3 add #define TAG_DEST 4:

#define TAG_TO_PTR 3

Getting Started Guide 45



Instrumenting for Memory Analysis

#define TAG_DEST 4

15. Ensure that all other target settings match those for your application.

16. Click the Make button @ to build the project.

ctMem. a is built in the project bin directory.

To use the library

1.

A

In the project you are instrumenting select the appropriate target and click the project

settings icon g .

Select Linker > Enterprise Linker.

In the Additional Options edit box, add the following: -1ctmem.elb
Make sure that the ctmem. e1b library is in your Library Path.

Select Language Settings > CodeTEST STARCORE Options.

In the CodeTEST Instrumenter Options edit box, add the following to the existing
entries:

-tag-allocator=%CT_HOME%\cttarget\common\map\ctwrap.map
Substitute the path to the CodeTEST Tools installation for CT_HOME.

To define the tag port

In your linker command file, add the following:

.provide _ct_port, 0x21000000

Change the address specified to one appropriate for your target hardware.

See “The CodeTEST Tag Format” in the CodeTEST Instrumenter Reference Manual for
more information on tag port options.
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NOTE Ifyou are using the ct_demo application, it is still instrumented using the
-tags-to-address mode for the tag port format, but the ctMem library
usse the ct_port variable to write the tags. Therefore, ct_port needs to be
defined. The address of ct_port must be the same as the one used for
-tags-to-address instrumentation. If you choose to not use -tags-to-
address to instrument ct_demo or your application, but you choose to use
tags-to-port default instrumentation, then the ct_port definition in
the Icf file will be used by both the application and the ctMem library.

Figure B.1 CodeTEST STARCORE Options Panel

21
" Target Settings Panels § CodeTEST STARCORE Options
= ;Ta?El ki = Instrumnented Files
o Tanget Settings ) — .
N Tag Level: IStatement J Ictflles
d Build Extras =
i Rurtime Settings IDE File: ICDdElBSLIdb [™ Keep Preprocessed Files
File Mappings ; :
H L4
.. Source Trees ¥ Display generated command lines
priSEao Er?wrnnm___ Ernvironment Wariables ;
B Language Settings
.. CodeTEST STARE... [
B :Li”kE' an Preproceszor Arguments ;
o Enterprise Linker
= Editor |
‘oo Custom Kepwards
= Debugger CodeTEST Instrumenter O ptions:
i+ Other Executables +ags-to-address=0x21 000000 -rwcw
- Debugger Settings ag-allocator=C:\Code TEST\cttargett\common\map\ctwrap.map
i Remote Debugging |
Factary Settings Hewert |mport Panel... | Export Panel... |
Ok Cancel | Apply |
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To build the project

1.

Ensure that the file mappings are set appropriately for CodeTESTinstrumentation, as
described in “To map source file extensions for CodeTEST instrumentation” on

page 21.

Click the Make button @ to build the project.

Now when you collect data using the CodeTEST Probe, a memory data set will be
created.

To configure the CodeTEST Manager

When configuring your CodeTEST data source for memory analysis, perform the
following steps.

1.

w»ok »we

In the Config & Control window for your data source, click the Data Collection tab.
Select Memory and Memory Errors.

Click Apply.

Click the Map Files tab.

In the Memory Map File field, browse to the default memory map file,
3CT_HOME%\cttarget\common\map\ctwrap .map, and select it.

This enables display of the names of the original memory functions (malloc, etc.), as
well as the function names that called the memory allocation/deallocation. If a map file
is not specified, the Type column of the Memory Data view displays hex numbers
instead of memory function names.

In the Memory Errors Map File field, browse to the memory errors map file,
%CT_HOME%\cttarget\common\map\cterr .map, and select it.

Click Apply.
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Figure B.2 Data Collection Tab

HHWIE Config & Control [HWIC datasource] - Ckg File: 1Ol x|
File Help ko
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Data Collection r AB Timer |/ Event System rUser Defined Events rDiagnustic |
i DataSource r IDB/Source r Map Files r Memory Config |
rContinuous Mode rCoverage Level
[ ] A8 Timer Performance
[[] call Pairs ®) Exclusive (Default)
Coverage ) Inclusive O MCDC
Memory [ ]Task [ Masking
[ virtual Memory oo
Memory Error O sc
{2 Block (Default)
rTrace Mode
) Statement
[ ] Nexus Performance
[ | Nexus Coverage
rContinuous Mode Task Context
Performance and Memory Allocation in Task:
|| Browse...
‘ Apphy ‘ | Apphy Al | ‘ Reset |
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Figure B.3 Map Files Tab

HWIE Config & Control [HWIC datasource] - Cfg File: o ] |
File Help o

Cnnnect"Discunnect | | | | |Cance|| UJJI:Ia‘lEl

Data Collection | AB Timer | Event System | User Defined Events | Diagnostic |

DataSource r IDB/'Source |/ Map Files r Memory Config |
ISR Map File:
| | ‘ Browse... ‘
RTOS Map File:
| | | Browse... |

User-Defined Tag File:

| | | Browse... |
Memory Map File:

| | | Browse... |
Memory Errors Map File:

| | | Browse... |

| Apphy | | Apphs Al | | Reset |
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To view memory results

After collecting data, in the CodeTEST Manager, double-click the Memory data set in the
Manager workspace to open the Memory Data view. See the following sample Memory
Data view and Memory Errors Data view.

Figure B.4 Memory Data Views

< Memory Data [0] - (HWIC datasourcel) e ] 5

File View Help

BlEwE &

Row | Function Narme File Marme Line | _count[ Type [MinBl..[MaxBl.]Avg BI...II Biytes | % of Current..|Max By..|% of Max Mem Total B..

0iMemTest! MemTask.c 33 234,700/malloc ano| 400 0o 0 0.00% 4000[) 8.92% | 9380,
1 MemTest! MemTask.c 44 93988/caloc | 4000 4000 4,000 o 0.00% 0000/ 8925% | arse.
2MemTestt MemTask.c 52 23.470/realloc a10] 410 410 o 000% 40| 0@w  [ag22.
SjMemTesﬂ MemTask.c 53‘ 23,470|realloc 410 410 MEIE o 0.00% 410/ 0.91% 9,622,
\ ) N \ | - - 1 i |
‘ + Memory Errors Data [0] - (HWIC datasource! - O =|

——— File_Help

S| | ke

|»

Memory error at line 44 in function MewTestl, called by MewT|
The memory call type i=s O0x0, the error type is 0x3.
The error occurred in task Unknoim Tashk.

The associated memory block = 0x0, ws bhlock size - 4,000.

Hewory error at line 44 in function MewTestl, called by MewT)
The memory call type is 0x0, the error type is 0x3.

The error occurred in task Unknowm Task.
The azsociated memory black = Ox0, w/ bloeck =2ize - 4,000.

The Memory Data view tracks your application’s dynamic allocation and deallocation of
memory. Each row in the Memory Allocation table represents an allocation caller (that is,
a specific location in your target code where a memory allocation routine is called).

This view provides a number of options for presenting the data. From the View menu
select Columns and check desired columns; from the View menu select Function Name
and then click Short name or Long name.

For more information, see “Measuring Memory Usage” in the CodeTEST Tools User’s
Guide.
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