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1  Configure the DSP Application with the Wizard

To use the CodeWarrior for StarCore DSPs project wizard to configure a DSP application program for
the MSC8156EVM, follow these steps:

1. Launch CodeWarrior for StarCore DSPs and choose New > StarCore Project.
The New StarCore Project wizard appears and displays the Create a StarCore Project page.

2. Type a descriptive name for the project into the New Project Name text box, for example
MSC8156 board test (see Figure 1). If you require that the project folder be in a location
other than the default workspace folder, uncheck the Use default location option and click
Browse to navigate to the desired folder. Click Next.

2 New StarCore Project

Create a StarCore Project - Step 1 of 7

Choase the location for the new project

Mew Praoject Name: | MSC8156_board_test|

Use default location

@ [ Next = H Finish H Cancel

Figure 1. Specifying the Project’s Name
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The Devices page appears (see Figure 2).

3. Open the tree control for the desired StarCore part, which for the MSC8156EVM board is
MSC815x Family. Select the desired processor by clicking on the correct processor in the list
(MSC8156 for this example). Leave the Project Type option set for Application. Click
Next.

&
.

New StarCore Project

Devices - Step 2 of 7
Choase the target device for this project.

Device Family Group:

SC3x00
SC3x50
MSCE144
[=- MSC815x Family
MSC3154
MS5C3151
M5C3152
MSC825x% Family

Project Type:
(*) application
() Component Library
() SelfContained Library
(3 Simple Library

Select this option to generate projects for the following multi-core targets: MSC8156
155, MSCE 156 ADS, M3CE156E ADS, MSCE156 AMC, MSCE155 EVM.

':'._’:' [ < Back “ Mext = l Finish

Figure 2. Choosing the Appropriate StarCore Processor
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The Build Settings page appears (see Figure 3).

4. Choose the memory model that the application uses and the programming language used to write
the application. For this example, the default settings were used. Click Next.

2 New StarCore Project

Build Settings - Step 3 of 7
Memory model: |Huge ~
Languages:
®c
OC++
() Assembly
@ [ < Back ][ Mext = ] [ Finish l [ Cancel ]

Figure 3. Choosing the Memory Model and Language
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The SmartDSP OS page appears (see Figure 4).

5. This page allows the choice of integrating Freescale’s SmartDSP OS, a real-time operating
system, with the application. Choose whether to add the OS or not by clicking on the appropriate
option and then click Next.

2 New StarCore Project

SmartDSP 05 - Step 4 of 7

SmartD5P O5:
@ Mo
O es

=3

[ < Back ][ MNext > H Firish H Cancel ]

Figure 4. Specifying the Use of a DSP OS
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The Launch Configurations page appears (see Figure 5).

6. This page specifies the execution target (such as hardware or simulator) and other launch
configuration options. Make any desired changes to the default options and click Next.

L
.

New StarCore Project

Launch Configurations - Step 5 of 7

Debugger Connection Type:
Hardware
[ simulator

Program Download Option:
Disable memory verification after program download

Launch Configuration Options:
() Create template launch configurations for debug targets only
(%) Create all launch configurations for debug targets
() Create launch configurations for both debug and release targets

@ [ < Back ][ Mext > H Finish H Cancel ]

Figure 5. Selecting the Execution Target and Launch Configuration Settings
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The Hardware page appears (see Figure 6).

7. The default board for the given processor choice is the MSC8156ADS, and the target processor is
the MSC8156/E. Note that most of the other choices are disabled. Click on the MSC8156EVM
option to select it. Make any desired changes to the Connection Type option and click Next.

2 New StarCore Project

Hardware - Step 6 of 7

Choose the hardware to run this project on.

Board:

() MSC8156AD5 (shared among various targets)
() M5C8156AMT

() P2020_MSCE156AMC

(%) MSCB156EVM

Connection type:
(%) USE Tap
() Ethernet Tap

Targets:

=3

[ < Back ][ MNext > H Firish H Cancel ]

Figure 6. Choosing the Appropriate Options for the MSC8156EVM
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The Software Analysis Trace and Profile page appears (see Figure 7).

8. Check Enable trace and profile if performance statistics are required. Otherwise, leave this
option unchecked. Click Finish.

L
.

New StarCore Project

Software Analysis Trace and Profile - Step 7 of 7
Enable trace and profiling for this project.

[CJEnable trace and profile

Check Enable trace and profile option if you want to collect results without any other
changes in the project.

@ ext [ Finish H Cancel ]

Figure 7. Enabling Trace Analysis Functions
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The CodeWarrior StarCore Project wizard generates an application template in the specified folder and
in the C/C++ Perspective, the project appears in the CodeWarrior Projects view (see Figure 8). Note
that the name of the project folder in this view is a combination of the names of the project

(MSC8156 board test), the programming language (C), the execution mode (Debug), and the
target (8156 HW).

F¢] CodeWarrior Projects 52 =08
)13 5 & O Fie vene -
File Mame Size Type
o == M5CE156_board_test : C_Debug_8156_HW
+l [= Application_File
[ C_Debug_8156_Hw/
#  [pjll Indudes
# [= Debug_Settings
# [ LCF
|=| readme_MSCE156EVM. tut 1KB Text
H [—=- Source

Figure 8. The Completed CodeWarrior Project

2 Examine the Project

Examine the project to see what the wizard generated. Specifically, study the project’s launch
configurations for their purpose and to check whether further modifications to the project’s settings are
needed.

A CodeWarrior project consists of one or more launch configurations. A launch configuration describes
the settings and conditions under which an application launches and executes. For example, the launch
configuration specifies whether the application is under debug control or not, the type of interface that
connects the workstation running the CodeWarrior tools to the board, and, for multiple core processors,
which core executes the application code.

To display the launch configurations generated by the wizard, choose Run > Debug Configurations.
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The Debug Configurations dialog appears (see Figure 9).

(E3]

.~ Debug Configurations

Create, manage, and run configurations

Download an application to a target, then debug or run the application.

A -+ o
L =l 5

| type filter text

E CodeWarrior Attach
E CodeWarrior Connect
SR Codevarrior Download |

[C] MSC8156_board_test € Debug 8156 HW _MSCS156 EVM Care 00
[C] MSC8156 board_test C_Debug 8156 HW _MSCS156 EVM Core 01
[ M5C3156_board_test_C_Debug_8156_HW_MSCE156 EVM Core 02
[t | M5C3156_board_test C_Debug_8156_HW _MSCE156 EVM Core 03
[t | M5C3156_board_test C_Debug_8156_HW_MSCE156 EVM Core 04
[€] M5C3156_board_test C_Debug_8156_HW_MSCE156 EVM Core 05

@ Launch Group

Figure 9. The Launch Configurations Generated for the Project

The six entries under the CodeWarrior Download item are the launch configurations generated by the
wizard. As their names indicate, each launch configuration is assigned to specific core. For example, the
launch configuration MSC8156 board test C Debug 8156 HW MSC8156 EVM Core 0
configures and controls core 0 in the processor.

Configuring a CodeWarrior for StarCore DSPs Project for the MSC8156EVM Board
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When one of the launch configurations is clicked on, the view on the right side of the Debug
Configurations window displays the configuration’s settings. Clicking on the Debug tab in this window
displays the settings used during a debugging session (see Figure 10).

2 Debug Configurations

Create, manage, and run configurations
Download an application to a target, then debug or run the application.
4 g = * E fs P
—— i Mame: | M5C&156_board_test_C_Debug_8156_HW_MSCE156 EVM Core 00
type filter text -
| Main | ¢9= Arguments | F Environment | % Debugger . Source | E=| Comman g” Trace and Profile
E CodeWarrior Attach ¥V
E CodeWarrior Connect Debugger: |C0deWarri0r Debugger for StarCore DSP 1
= E CodeWarrior Download
@] vsca156_board_test_C_Debug_8156_HW_MSC8156 EVM Cor, Stop on startup at:
E M5C&156_board_test_C_Debug_8156_HW_MSC8156 EVM Con () Program entry paint
[£] M5C8156_board_test_C_Debug_8156_HW_MSC8156 EVM Con ) -
[£] M5C8156_board_test_C_Debug_8156_HW_MSC8156 EVM Con
[£] M5C8156_board_test_C_Debug_8156_HW_MSC8156 EVM Con )
Debugger Options
[£] MSC8156_board_test_C_Debug_8156_HW_MSCE156 EVM Con
= Launch Group StarCore | Download | Connection | Other Executables || Symbolics | OS Awareness || View Refresh | OCE Reservations
Target Processor | MSCE156 s
Homogeneous Multicore
Smulator Emator coetndex [0 |
System Type | {AutoDetect) w |
Execute Reset
Core Run Out of Reset L
MSC8156 - core 0 |
MSC8156 - core 1 |
MSC8156 - core 2 | A/
< ¥
< ¥
Filter matched 10 of 10 items
@ [ Debug ] [ Close

Figure 10. View on the Right Displays the Settings for the Selected Configuration

The various tabs visible under the Debugger tab are used to display and modify the configuration’s
settings for a debug session. For example, if the hardware connection between the workstation and the
target board were to change, the options displayed by the Connection tab would be used to adjust the
configuration’s settings to match those of the new interface. In general, the settings for each
configuration should be identical, with the exception of the Core Index value displayed by the
StarCore tab.

NOTE

The configuration managing core 0 can also specify whether to reset the
core or use special initialization files. For more information on these
options, consult application note AN4145, “Debugging Multicore
StarCore DSP Applications with Eclipse.”

Complete details on all of the debugger options and their settings can be found in the CodeWarrior
Development Studio for StarCore DSP Architecture Targeting Manual.

Configuring a CodeWarrior for StarCore DSPs Project for the MSC8156EVM Board
Freescale Semiconductor 11




3 SetUp alLaunch Group

The project should include a launch group to best use the MSC8156EVM’s StarCore processor’s
multiple cores. A launch group is a logical container in the CodeWarrior debugger that organizes and
manages multiple launch configurations. Recall that each launch configuration is associated with a
specific core, so a launch group can put together six launch configurations that control all six of the
StarCore processor’s cores. Launch groups can also be created that manage a subset of the processor
cores or other launch groups.

To add a launch group to the project, proceed as follows:

1. In the Debug Configurations dialog, select the Launch Group control in the view at the left.
Click on the New icon.

A view for configuring the launch group appears at the right.

2. Type in the name of the launch group into the Name option (in this example,
MSC8156 board test group). Click Apply.

3. A new item appears under the Launch Group control, named
MSC8156 board test group (see Figure 11).

2 Debug Configurations

Create, manage, and run configurations
@ Must have at least one valid enabled launch,

4 [= —+,
=
[T % B 3% MName: | MSC8156_board_test_group |

|I|||

type filter text
| B Jaunches . =] Common

E CodeWarrior Attach
E CodeWarrior Connect
= E CodeWarrior Download
[£] M5C8156_board_test_C_Debug_8156_HW_MSC8156 EVM Cor

[€] M5C8156_board_test_C_Debug_8156_HW_MSC3156 EVM Cor

[€] M5C8156_board_test_C_Debug_8156_HW_MSC3156 EVM Cor
[€] M5C8156_board_test_C_Debug_8156_HW_MSC3156 EVM Cor

[E] M5C8156_board_test_C_Debug_8156_HW_MSC3156 EVM Cor
[E] M5C8156_board_test_C_Debug_8156_HW_MSC3156 EVM Cor
= Launch Group

= MSC3156_board_test_group

Mame Mode Action

< ¥
Filter matched 11 of 11 items

@ Close

Figure 11. Naming the Launch Group

4. Once the launch group has been created, the appropriate launch configurations need to be added
to it. Click Add.

Configuring a CodeWarrior for StarCore DSPs Project for the MSC8156EVM Board
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An Add Launch Configuration dialog appears (see Figure 12).

5. Expand the CodeWarrior Download control. Click on the launch configuration
MSC8156 board test C Debug 8156 HW MSC8156 EVM Core 0. Shift-click on
the launch configuration MSC8156 board test C Debug 8156 HW MSC8156 EVM

Core 5 to select the other five launch configurations. Click OK.

Figure 12. Assigning All Six of the Launch Configurations to the Launch Group

For more information on the other options in this dialog, consult the

¥ Add Launch Configuration

Add one or more launch configurations to the launch group

Launch Mode: | debug

v
| type filter text |

= E CodeWarrior Download ~
El M5C8156_board_test C_Debug_8156_HW_MSC8156 EVM Core 00
5C8156_board_test_C_Debug_8156_HW_MSC8156 EVM Core 01
SC8156_board_test_C_Debug_8156_HW _| 156 EVM Core 02
SC8156_board_test C_Debug_8156_HW | 156 EVM Core 03

SC8156_board_test C_Debug_8156_HW_M5C8156 EVM Core 04 =)
I Msca156_board_test_C_Debug_8156_HW_MSC8156 EVM Core 05

OB ek e b

[Juse default mode when launching

Post launch action: | Maone w

@ Lo

Cancel

]

NOTE

application note AN4145, “Debugging Multicore StarCore DSP
Applications with Eclipse.”
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The chosen launch configurations appear in the launch group view (see Figure 13).

' Debug Configurations

Create, manage, and run configurations

W
L

% E|—>|v

5

Mame: | MSC8156_board_test_group

| type filter text

Launches =] Common
E CodeWarrior Attach

E CodeWarrior Connect Name Mode
=] E Codewarrior Download E CodeWarrior Download::MSC8156_board_test_C_Debug_8156_HW_MSC3156 EVM Core 00 debug
E MSC8156_board_test_C_Debug_8156_HW_MSC8156 EVM Core 00 E CodeWarrior Download: :MSC8156_board_test_C_Debug_8156_HW_MSC3156 EVM Core 01 debug
E MSC8156_board_test_C_Debug_8156_HW_MSC3156 EVM Core 01 E CodeWarrior Download: :MSC8156_board_test_C_Debug_8156_HwW _MSC3156 EVM Core 02 debug
E M5CE156_board_test_C_Debug_8156_HW_MSCS 156 EVM Core 02 E CodeWarrior Download: :MSC8156_board_test_C_Debug_8156_HwW_MSC3156 EVM Core 03  debug
E MSCE156_board_test_C_Debug_8156_HW_MSCS156 EVM Core 03 E CodeWarrior Download: :MSC8156_board_test_C_Debug_8156_HwW_MSC3156 EVM Core 04 debug
E MSC3156_board_test_C_Debug_8156_HW_M5C3156 EVM Core 04 E CodeWarrior Download: :MSC8156_board_test_C_Debug_8156_HW _MSC3156 EVM Core 05 debug

[ M5C8156_board_test_C_Debug_8156_HW_MSC8156 EVM Care 05
=B Launch Group
= M5C8156_board_test_group

|A
| W

< |
Filter matched 11 of 11 items

®

Figure 13. The Launch Group and Its Assigned Launch Configurations

6. Click Apply to save the changes.

4  Using the Launch Group

To use the launch group, either click on Debug in the Debug Configurations dialog or choose
MSC8156 board test group from the Debug menu icon. The Debug Perspective appears, and all
six launch configurations load and launch in the Debug view.

Configuring a CodeWarrior for StarCore DSPs Project for the MSC8156EVM Board
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When using the default DSP application code and settings generated by the wizard, after all six

processor cores start and initialize, they halt on the main () function in the editor view, as Figure 14
shows.

bug - MSC8156_board_test/Source/msc8156_main.c - CodeWarrior Development Studio

File Edit Refactor MNavigate Search Project Profiler Run - Window Help

AU NE RS 28R -2 e i S HCR B0 Qr i (4 B[P0 Boc
gl
%5 Debug 2 = B |[t9= variables 2 S Breakpoints | [J Cache | 44 Registers | = Madules =08
% 6H D e T B R i S @ om- £ B8 H-|§F 8%
= MSC3156_board_test_group [Launch Group] M| Name Value Location
B Dt\workspace_SCYMSCE156_board_test\C_Debug_8156_HWYMSCE156_board_test.eld (10/10/10 1z
1 Di\workspace_SCMSC8156_board_test\C_Debug_8156_HW'\c1_MSC8156_board_test.eld (10/10/10
p | Di\workspace_SCYMSCE156_board_test\C_Debug_8156_HW'\c2_MSCS156_board_test.eld (10/10/10 4
gl Di\workspace_SCYWMSCE156_board_test\C_Debug_8156_HW'\c3_MSC3156_board_test.eld (10/10/1i
pil D:'\workspace_SCYMSCE156_board_test\C_Debug_5§156_HW'\c4_MSC8156_board_test.eld (10/10/1i
B D:\workspace_SCYMSCE156_board_test\C_Debug_8156_HW'\c5_MSCS156_board _test.eld {10/10/10
=] E MSC&1556_board_test_C_Debug_8156_HwW_MSC3156 EVM Core 00 [Codewarrior Download]
2§ StarCore DSP, MSC8156_board_test.eld, core 0 (Suspended)
(=5 Thread [ID: 0x0] {Suspended: Signal 'Halt' received, Description: User halted thread.)
= 2 main{) D:\workspace_SCYMSC8156_board_test\Sourcemscd 156_main. c: 73 0xc0000240
= 1 (AsmSection)() d:\_build\w23_11_2_23_3x50'_library'srcly b expandedistartup__startup_
| Dr\workspace SC\MSC3156 board test\C Debug 8156 HWI\MSCE156 board test.eld (10/10/10 12 %
(€] msca156_main.c [ =08 Disassembly &3 5= outiine =0
retorn(0) o int maini() ”~
' ¥ 0xc0000240 <main>: adda 4
Iint. main ) func2 ()7
N O0xc0000242 <maint2>: Jsr E_
func2 () : return funcl():
return funcl();: | 0xc0000248 <main+8>: Jsr g
v ™ Oxc000024e <main+ld4>: move.l c™
< | >

B console 5 E,Tasks <"@Target:Tasks B_\ Problems 0 Executables u Memaory Browser u Memory
StarCore DSP, c5_MSC8156_board_test.eld, core 5

L EEEL=

: O° Writable Smart Insert 73:1 =

Figure 14. The CodeWarrior Debugger After the Launch Group Starts

Configuring a CodeWarrior for StarCore DSPs Project for the MSC8156EVM Board
Freescale Semiconductor

15



To have all six processor cores resume execution, choose Run > Multicore Resume or click on the
multicore resume icon in the Debug view’s toolbar. The Debug view now shows that the cores are

executing code (see Figure 15). Program output may also appear in the Console window at the bottom
of the Debug Perspective.

e Debug - M5C8156_board_test/Source/msc8156_main.c - CodeWarrior Development Studio
File Edit Refactor Navigate Search FProject FProfiler Run RUGGESUN Help

4 . =
|

E-G-D-& P [sR] O AT RN RAEE Rl v R RS g | %5 Debug |Bgclc++

%5 Debug 2 = O || 9= variables #3 S Breakpoints | [J Cache | 4 Registers | =4 Madules =0
o B o m ey i= S om- T 5 E |- 5 =
| Di\workspace_SCMSC8156_board_test\C_Debug_8156_HW'\c4_MSC8156_board_test.eld (10/10/10 S0 Name
b | Di'workspace_SC\MSCE156_board_test\C_Debug_8156_HW'\c5_MSC3156_board_test.eld (10/10/1i
=-[£] MsCa1565_board_test_C_Debug_8156_HW_MSC8156 EVM Core 00 [CodeWarrior Download]
= StarCore DSP, MSC8156_board_test.eld, core 0
58 Thread [ID: 0x0] (Running)
1 Di\workspace_SCMSC8156_board_test\C_Debug_8156_HWYMSCE156_board_test.eld (10/10/10 12
= E MSC8156_board_test_C_Debug_8156_HW_MSC3156 EVM Core 01 [CodeWarrior Download)]
=] StarCore DSP, c1_MSC8156_board_test.eld, core 1
3 Thread [ID: 0x0] (Running)
B D\workspace_SCYMSCE156_board_test\C_Debug_8156_HW'\c1_MSCS156_board_test.eld (10/10/10
=] E MSC&1556_board_test_C_Debug_8156_HW_MSC8156 EVM Core 02 [CodewWarrior Download]
= (ff? StarCore DSP, c2_MSC8156_board_test.eld, core 2
+® Thread [ID: 0x0] {Runnina) A
< >

[ mscg156_main.c 2 =0 Disassembly 5 5= Outiine =0
retorn(0) ; k-

Value Location

}

int main()

fune2 () ;
retorn funcl():
¥

1 |

&l console #2 é, Tasks @TﬁrgetTﬁsks EL Problems | ) Executables | [ Memory Browser | [J Memory EN Eﬁlﬁlﬁl = B~
StarCore DSP, MSCB155_board_test.eld, core 0

Hello private text

Cutput 328

7
L5
4

0
o

Figure 15. The Debug View Show the Multiple Cores Executing Code.

Choosing various commands from the Run menu or clicking on toolbar icons can pause, resume, halt, or
terminate execution either on specific cores or on all of the cores. Further information on the use of
these controls and the debugger functions can be found in the application note AN4145, “Debugging

Multicore StarCore DSP Applications with Eclipse,” and in the Freescale Eclipse Extensions Guide that
is part of the CodeWarrior distribution.
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5 Revision History

Table 1 provides a revision history for this application note.

Table 1. Revision History

Rev. Number

Date

Substantive Change

A

10/10/10

Initial NDA release
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