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Introduction

This manual explains how to use the CodeWarrior™ Development Tools for StarCore®
DSP Architectures product.

The sections of this chapter are:
* Read the Release Notes

¢ Related Documentation

Read the Release Notes

Please read the release notes. They contain important information about new features, bug
fixes, and incompatibilities that might not be in the documentation due to release
deadlines.

The release notes are in this directory:
installDir\Release_Notes

where installDiris a placeholder for the directory in which you installed your
CodeWarrior product.

Related Documentation

This manual provides high-level information about the CodeWarrior Development Studio
for StarCore DSP Architectures product. For more detailed information, refer to these
documents:

o CodeWarrior IDE User Guide

Explains how to use general features of the CodeWarrior IDE, such as the project
manager, editor, and debugger.

o Metrowerks Enterprise C Compiler User Guide

Documents the C compiler included with the CodeWarrior for StarCore DSPs
product.

e SCI00 Assembly Language Tools User Guide

Documents the assembler included with the CodeWarrior for StarCore DSPs
product.

Targeting StarCore® DSPs 13
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Introduction
Related Documentation

e SCI00 Linker User Guide
Documents the linker included with the CodeWarrior for StarCore DSPs product.
* SCI40 DSP Core Reference Manual

Documents the instruction set architecture and programming model for the SC140
core as well as corresponding register details and programming modes.

e SCI00 Application Binary Interface Reference Manual

Documents the SC100 Application Binary Interface (ABI). The ABI is a set of
interface standards that writers of compilers, assemblers, and debugging tools must
use when creating tools for the SC100 architecture.

You can download these documents from this web site:

http://e-www.motorola.com/webapp/sps/library/docu_lib.Jjsp

14 Targeting StarCore® DSPs
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Installing Your
CodeWarrior™ Product

This chapter explains how to install the CodeWarrior Development Studio for StarCore®
DSP Architectures product.

The sections are:
¢ System Requirements

* Installing the CodeWarrior™ Software

System Requirements

The system requirements for the Windows®-hosted and Solaris-hosted StarCore tools
differ. The following sections define the requirements for each platform.

* Windows® PC

¢ Solaris™ Workstation

Windows® PC

Table 2.1 lists the hardware and software required to run CodeWarrior for StarCore DSPs
on a Windows PC.

Table 2.1 System Requirements—Windows® PC

Hardware 266 MHz Pentium® Il class processor or better
128 MB of memory (minimum),
CD-ROM drive
Operating System Windows NT® 4.0 (with service pack 6 or later),
Windows® 2000 (with service pack 3 or later), or Windows® XP
Free Disk Space 350 MB (minimum)
Targeting StarCore® DSPs 15

For More Informatioﬁ: www.freescale.com



A 4

4\
Freescale Semiconductor, Inc.
TargStarCore.book Page 16 Monday, September 27, 2004 11:00 AM

Installing Your CodeWarrior™ Product
Installing the CodeWarrior™ Software

Solaris™ Workstation

Table 2.1 lists the hardware and software required to run CodeWarrior for StarCore DSPs
on a Solaris workstation.

Table 2.2 System Requirements—Solaris™ Workstation

Hardware Sun Microsystems™ SPARC workstation

128 MB of memory (minimum)

CD-ROM drive

Free PCI slot (if using PCI command converter)

Operating System Solaris 7 or Solaris 8 operating system
(needed for local hardware debugging)

Free Disk Space 475 MB (minimum)

Installing the CodeWarrior™ Software

The installation procedure for the Windows-hosted and Solaris-hosted tools differ. The
sections that follow explain how to install your CodeWarrior product on each machine.

¢ Windows® PC Instructions

¢ Solaris™ Workstation Instructions

Windows® PC Instructions

NOTE  You must have administrator privileges to install this CodeWarrior product.

To install CodeWarrior for StarCore DSPs on a Windows PC, follow these steps:
1. Put the installation CD in CD drive.

The installation menu appears.

NOTE  If auto-install is disabled, run Launch . exe manually. This program is in the
root directory of the installation CD.

2. In the installation menu, click Launch the installer
The Install wizard starts and displays its welcome page.

3. Follow the wizard’s on-screen instructions to install the software.

4. When prompted to check for CodeWarrior software updates, click Yes
The CodeWarrior Updater window appears.

16 Targeting StarCore® DSPs
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Installing Your CodeWarrior™ Product
Installing the CodeWarrior™ Software

NOTE  If the CodeWarrior Updater already has the required Internet connection
settings, proceed directly to step 8.

5. Click Settings
The Internet Properties dialog box appears.
6. Use this dialog box to modify your Internet settings, if necessary.
7. Click OK
The Internet Properties dialog box closes.
8. In the CodeWarrior Updater window, click Next

The updater checks for newer versions of the CodeWarrior products installed on
your PC.

9. Follow the updater’s on-screen instructions to download CodeWarrior product updates
to your PC.

10. When the updater displays the message Update Check Complete!, click Finish

The Wizard displays a message box that gives you the option to read the product
release notes.

11. Click Yes
The Wizard displays the release notes in your web browser.

12. When you are finished reading release notes, exit the web browser.
The Wizard displays its “installation complete” page.

13. Select Yes, I want to restart my computer now and click Finish
Your PC restarts. Software installation is complete.

14. Register and license your software.
To do this, follow these steps:

a. Select Start > Programs > Metrowerks CodeWarrior >
CodeWarrior for StarCore 2.6 > CodeWarrior IDE

The IDE starts and displays the registration dialog box. (See Figure 2.1.)

Targeting StarCore® DSPs 17
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Installing Your CodeWarrior™ Product
Installing the CodeWarrior™ Software

Figure 2.1 Registration Dialog Box

B
11

SPVZ
~

-

bdew:dri"iblf

Development Studio

There are 15 days until the current license expires

‘You must register your product to receive your permanent license keps. |f you have a iegistration card
with your product, please register by pressing the "Register Now' button below; otherwise, pou can
continue to use Code'warmior Development Studio until it expires by pressing the “"Register Later” button.

Contact licensei@metrowerks.com if you have any questions.

Register Later | Buy Maw |

b. Click Register Now

The registration dialog box closes. Your web browser starts and displays
Metrowerks registration web page.

c. Use the registration web page to enter your registration information.

In response, Metrowerks e-mails you a license authorization code (typically within
30 minutes).

NOTE  To register your CodeWarrior product, you must have a registration code. This
code is printed on the registration card included with your product.

d. Open the Metrowerks e-mail message containing your license registration code.
e. From the IDE’s menu bar, select Help > License Authorization

The License Authorization dialog box appears. (See Figure 2.2.)

18 Targeting StarCore® DSPs
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Installing Your CodeWarrior™ Product
Installing the CodeWarrior™ Software

Figure 2.2 License Authorization Dialog Box

License Authorization

Enter License Authorization Code: |1 23-456-789-560]

r—Mode lock |D for license

{+ Ethemet Address IEIEI-EIB-?4-25-EF-2E j
= Dongle (D I j
" Disk ID IBCTB-E24F

Choose an ethernet address if one exists. Type ipconfig Aall on the command line far
more information on addreszes. The dongle |0 choice will anly be enabled i a dongle is
inztalled and detected. For donale I locking, ensure the donale iz installed priar to

authorization.
()8 I Cancel |

f. Copy and paste your license authorization code from the e-mail message to the
Enter License Authorization Code text box.

g. Follow the instructions in the dialog box to supply a license node lock ID.
h. Click OK
The License Authorization dialog box closes.

Your CodeWarrior software is now installed, registered, and licensed.

Solaris™ Workstation Instructions

To install CodeWarrior for StarCore DSPs on a Solaris workstation, follow these steps:
1. Put the installation CD in the CD-ROM drive.

2. Open a terminal window.

3. Log in as root or super user.

4. Mount the CD-ROM media on the file system.

5

. Set the path to this directory:
/cdrom/codewarriorforsolaris2.6/

6. Type installCW and press Return

The Installer menu appears. (See Figure 2.3.)

Targeting StarCore® DSPs 19
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Installing Your CodeWarrior™ Product
Installing the CodeWarrior™ Software

Figure 2.3 Installer Menu

Window Edit Options Help

s o e ko e B o ok B o e B s o R ok e B o R ok e e o o

#*#  Welcome to the StarCore Software Development Tools Installation **

R TR R RO R TR R TR S T TR TR BOR S R K T R TR R S ROR R R TR K TR BORk TR R ER H

Please choose from the following choices:

[1] Read the StarCore Quick Start Guide file
[2] Read the StarCore Release MNotes

[3] INSTALL StarCore Software Development Tools
[4] ERIT

Enter choice:

7. Type 3 and press Return
The Installer asks for the destination directory
8. Enter destination directory and press Return
Product installation begins.
9. Follow the on-screen installation instructions to complete product installation.
10. When installer menu reappears, type 4 and press Return
The Installer exits.
11. Register and license the software.
To do this, follow these steps:

a. Start your web browser and enter this location:
http://metrowerks.com/mw/register/

The Metrowerks registration web page appears.
b. From the License Type listbox, select New Purchase

c. Inthe Registration Code text box, enter the registration code printed on registration
card included in your CodeWarrior software package.

d. Click Continue Registration
The Validation page appears.
e. Verify that the information on this page is correct.
f. Click Continue Registration
The User Information page appears.
g. Enter required user information on this page.
Click Complete Registration

The Thank You page appears. Metrowerks sends a message containing an
authorization code to the specified e-mail address.
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Installing Your CodeWarrior™ Product
Installing the CodeWarrior™ Software

i. Follow the directions in the Metrowerks e-mail to complete product activation.

Your CodeWarrior software is now installed, registered, and licensed.

NOTE  E-mail licensing questions to 1icense@metrowerks.com.
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Overview: The
CodeWarrior™ for
StarCore® DSP Tools

This chapter provides an overview of the StarCore-specific development tools included
with your CodeWarrior™ product.

The sections are:
¢ Metrowerks™ Enterprise C Compiler
¢ SCI100 Assembler

SC100 Linker

¢ CodeWarrior™ Debugger
» StarCore® Ultilities

Metrowerks™ Enterprise C Compiler

The Metrowerks Enterprise C Compiler:
¢ Conforms to the American National Standards Institute (ANSI) C standard.
¢ Conforms to version 1 of the StarCore Application Binary Interface (ABI) standard.
* Supports a set of digital signal processor (DSP) extensions.

¢ Supports International Telecommunications Union (ITU)/European
Telecommunications Standards Institute (ETSI) primitives for saturating arithmetic.
Additional parameters are available for non-saturating arithmetic and double-
precision arithmetic.

* Allows for standard C constructs for representing special addressing modes.
* Supports a wide range of runtime libraries and runtime environments.

* Optimizes for size (smaller code), speed (faster code), or a combination of both,
depending on options that you select.
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Overview: The CodeWarrior™ for StarCore® DSP Tools
SC100 Assembler

The compiler can link all application modules before optimizing. By examining the entire
linked application before optimizing, the compiler produces highly optimized code. The
compiler performs many optimizations, including these:

* Software pipelining
¢ Instruction paralleling and scheduling

* Data and address register allocation

e Aggressive loop transformations, including automatic unrolling

For documentation of this tool, see the Metrowerks Enterprise C Compiler User Guide.

SC100 Assembler

The assembler translates assembly language source code to machine language object files
or executable programs. Assembly language source code can be either hand written or
generated by the compiler.

For each assembly language module in a build target, the assembler can generate a list file
that shows the generated code side-by-side with the assembly language source.

For documentation of the assembler, see the SC100 Assembler User Guide.

SC100 Linker

The linker combines object files into a single executable file. You specify the link
mappings of your program in a linker command file (LCF).

You can create an LCF by typing commands in a text file. Alternatively, you can use the
the Link Commander utility. The Link Commander presents graphical representations of
your memory segments and program sections that you can manipulate with the mouse to
create the LCF you require.

For documentation of the linker, see the SC100 Linker User Guide.

CodeWarrior™ Debugger

The CodeWarrior debugger lets you debug your software on both simulator and hardware
targets.

If you debug in conjunction with a simulator, you have the additional option of analyzing
code performance using the iCacheViewer. See Using the Profiler for instructions.

Using the Optimized Code Debugger extension of the debugger, you can debug even
highly optimized code. See Debugging Optimized Code for instructions.
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Overview: The CodeWarrior™ for StarCore® DSP Tools
StarCore® Utilities

StarCore® Utilities

CodeWarrior for StarCore DSPs includes these software development utilities:
e Archiver
 disasmsc100 Disassembler
* ELF File Dump Utility
¢ Name Utility
* Size Utility

Archiver

The archiver groups separate object files into a single file for linking or archival storage.
You can add, extract, delete, and replace files in an existing archive.

See Archiver Utility for instructions that explain how to use the archiver.

disasmsc100 Disassembler

The disasmsc100 utility disassembles both SC140 and SC140E DSP binaries. Features
of the disasmsc100 include:

¢ Interpretation of relocation information
* Data disassembling

* Label (symbol) address output

¢ Padding awareness (alignment)

» Statistics display

See disasmsc100 Disassembler for instructions that explain how to use this utility.

ELF File Dump Utility

The ELF file dump utility outputs the headers of each ELF object file passed on the
command line in a human-readable form. The information generated by the ELF dump
utility depend on the type of ELF object file:

* Executable object file
The default output is the ELF header, all program headers, and all sections headers.
* Relocatable object file
The default output is the ELF header and all section headers.
See ELF Dump Utility for instructions that explain how to use this utility.
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Overview: The CodeWarrior™ for StarCore® DSP Tools
StarCore® Ultilities

Name Utility

The name utility displays the symbolic information of each object file and library passed
on the command line. If a file contains no symbolics, the utility reports this fact.

See Name Utility for instructions that explain how to use this utility.

Size Utility

The size utility outputs the size (in bytes) of each section of each ELF object file passed on
the command line. The default output provides sizes for all . text, .rodata, .data,
and .bss sections.

See Size Utility for instructions that explain how to use this utility.
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Tutorial: Using the
CodeWarrior™ for
StarCore® DSP Tools

This chapter consists of a tutorial that shows you how to create, build, and debug a
StarCore® DSP project using the CodeWarrior for StarCore DSP development tools.

The sections are:
* Using Stationery
* Creating a Project

* Debugging a Project

Using Stationery

You create most new projects using project stationery. Project stationery is a collection of
projects for the various StarCore debug targets.You can use these prebuilt projects as
templates for constructing your own new projects.

To use stationery to create a project, follow these steps:
1. Select File > New

The New window appears. (See Figure 4.1.)
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Using Stationery

Figure 4.1 The New Window

New x|

Froleet | File | Obiect |

gﬁ Ermpty Project Project name:

5 Makefile Importer Wizard IHeIIoWand

ore Skationeny

Location:
IE:'\StarCole Frojectz\Hello\Worl | Set..

Add ta Fraject:
Froject:

| [

ak. I Cancel

2. In the Project name text box, type the name of the new project.

3. Inthe Location text box, enter the path in which to create the project.
4. Click OK
The New Project window appears. (See Figure 4.2.)
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Using Stationery

Figure 4.2 New Project Window

New Project |

Select project stationeny:

rﬂ Project Stationeny
- MECEMADS -
- MSCAT0TEYHM
- MSCA102405
- MESCE102_Sinulatar
= SCI00_CC5Simulator
Bl Asm
= C -

i Little_Endian
[~ SCI200LLC LI

ak. I Cancel |

In this dialog box, there is project stationery for these devices and simulators:
*« MSC8101ADS
* MSC8101EVM
* MSC8102ADS
e MSC8102 Simulator
¢ SC100_CCSSimulator
¢ SCI1200LLC
e SC1400LLC
* SC140 SDP
e SCLLC_FPGA_Eval
e SCLLC_Simulator
* SmartDSP_OS

¢ StarCore Librarian

In addition, for some of these devices, there is stationery for both C language projects
assembly language projects. Further, for some devices, there is stationery for both big
endian and little endian memory organization.

5. From the stationery list, select the stationery for the project type you want to create.
6. Click OK

The IDE creates a CodeWarrior project using the selected stationery and displays the
project in a project window.
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Creating a Project

Creating a Project

In this tutorial, you create a project using the SC100_CCSSimulator project stationery,
add some source code, make some target settings, and build the project.

The sections are:
* Create a Project
* Add a New Source File
¢ View Target Settings
¢ Build the Project

Create a Project

Create a StarCore project using the SC100_CCSSimulator > C > Big Endian project
stationery. To do this, follow the steps provided in “Using Stationery” on page 29.

Add a New Source File
1. Choose File > New

The New window appears.
2. Click the File tab of the New window.

3. Type this file name in the File name field
my_main.c

4. Check the Add to Project checkbox.
5. Ensure that the Project listbox displays the name of your project.
6. In the Targets listbox, check the box next to the target to which to add the file.

Figure 4.3 shows the New window.
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Creating a Project

Figure 4.3 New Window—Set up for Adding a File to a Project

New x|

Project  File |Dbiect|

i Text File File narme:
|m_l,J_main.c

Location:
IE:'\S tarCore Projectsh Set..

v Add to Project
Froject:

IHeIIc-Wand.rncp j

Targets:

ak. I Cancel

7. Click Set to navigate to a different directory and save the file or click OK in the New
window to accept the default location.

An editor window appears with the name you specified and the IDE adds the file to the
specified project.

8. In the editor window, type (or copy and paste) the source code shown in Listing 4.1.

Listing 4.1 Example Source Code

#include <stdio.h>

int a = 5;
int b = 10;
int ¢ = 0;

void main (void)

{

printf ("Hello StarCore!\n");
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Creating a Project

do {

at++;

b++;

c =a + b;

printf ("The current value of a is: %d \n", a);

printf ("The current value of b is: %d \n", b);

printf ("The current value of ¢ is: %d \n", c);
} while (c < 100);

9. Choose File > Save and close the file.

10. Remove the placeholder source file.
(The file starcore_main. c is a placeholder for your own main source file.)
a. In the project window, select starcore_main.c.
b. Right-click on starcore_main.c.

c. Select Remove from the context menu that appears. (See Figure 4.4.)

Figure 4.4 Removing a File from a Project

=l

HelloWorld mcp I

Ilﬁ C for SC Simulator j B % @ L S

Files | Link. Drderl Targetsl

¢ | File | Code | Data [ |
¢ M my_mainc a 0 =
#

i EEEET 0.

Check Syntax
Preprocess
Compile
Compile IF Dirky
Disassemble

pen in Windows Explorer

4dd Files, ..
Create Group, ..

pen——

d. Click OK in the confirmation dialog box that appears.

The IDE deletes the file from the project (but leaves it on the hard disk).
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools

Creating a Project

View Target Settings

To view target settings:

1. If you need to change the current build target, choose Project > Set Default Target >
Target Name (where Target Name is the name of the target to make the current target).

The project window displays the current build target name in the build target list box.
(See Figure 4.5.)

Figure 4.5 The Project Window and Current Build Target

current build target name

= MNew_Proj.mcp

101 =l
Ilﬁ C for 5C Simulator | j B % @ g
Files | Lirk Drderl Targelsl
“ | File | Code | Data | |-
I Wy main.c ] 0« ==
=
1 file 0 0 e

2. Choose Edit > Target Name Settings.

NOTE

For this example, choose Edit > C for SC Simulator Settings

The Target Settings window appears. (See Figure 4.6.)
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Creating a Project

Figure 4.6 The Target Settings Window

i @C for SC Simulator Settings EE3
IE Target Setting: Panels E Target Settings

Target Mame: IC for SC Simulatar

Linker:lMotoroIa Enterprize Linker

Build Extras
Runtime Settings Pre-linker:lN one

LefLed Ll

File Mappings
Source Trees
StarCore Environm. .. Output Directony:

- Linker : Choose... |
i Enterprise Linker |{PT0IECt}
 Edtor _ Clear |

e Cuztom Keywords
= Debugger

i Debugger Settings
Femote Debugging
Femote Debug Opt...
SC100 Debugger T...
= StarCore Aszembler LI

Post-linker:IN one

m

m

—'| I Save project entries using relative paths

Factory Settings Fevert Import Panel.... | Export Panel.... |

Ok | Cancel | Aol |

TIP  To quickly display a build target’s settings, display the Targets view of the project
window and double-click the build target name(s) of interest. Using this method,
you can display the settings for two or more build targets simultaneously.

The Target Settings window groups all available build target settings into a series of
panels. The list of panels appears on the left side of the window. When you select a
panel, the options in that panel appear on the right side of the dialog box.

Different panels affect:
¢ Settings related to all build targets

* Settings that are specific to a particular build target (including settings that affect
code generation and linker output)

* Settings related to a particular programming language
3. Select Enterprise Linker from the list of panels in the Target Settings window.
The Target Settings window displays the Enterprise Linker panel. (See Figure 4.7.)

The Output File Name text box contains the name of the output file. This file has the
extension . eld.
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Debugging a Project

Figure 4.7 Enterprise Linker Panel

E Enterprize Linker

Output File Mame

Iploiect. eld ™ Display all Enors and YWarnings
Map File [*.map]

I Chooge. .. I

[~ Use Custom Start-Up Fil

| Choose, ..

[lear

[” Dead Code Stipping [~ Use Re-entrant Runtime Libraries
I Shared ta Private Memary (2102 anly)

Additional Options: I

The options on thig panel are all passed to the "scc" shell Use this linker if you have at
at leazt one C source file in your project target.

Examine the other settings before closing the Target Settings window.

Build the Project

To build the project, choose Project > Make

After you issue the Make command, the CodeWarrior IDE compiles and links all the code
in the current build target and generates an executable file.

NOTE  The CodeWarrior IDE updates all changed files before compiling so that it

compiles the latest version of each file. The IDE tracks these dependencies
automatically.

Debugging a Project

The debugging section of the tutorial shows you how to do these things:
¢ Start Debugging
¢ Set a Breakpoint
¢ Show Registers

* Finish Debugging
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Debugging a Project

Start Debugging

To run your project under control of the CodeWarrior debugger, choose Project > Debug.

The debugger displays a message box while downloading your program to the target
board, and then the debugger window appears. (See Figure 4.8.)

Figure 4.8 Debugger Window

i @project.eld C:StarCore Projects'HelloWorld',project.eld (SC10i - |E||ﬂ

0 x GO ERE
Stack 2| | [fe Variables: Live | Value | Location m|
Ao daea vaniaba =]
- |

~

Source:  C:h\StarCore Projectshmy_main.c |
- pwold main{woid) ;I

- printf ("Hello StarCore!in");

do [
- at+;
B+
o = a + by

printf ("

printf ("

printf ({"The curr

} while (e < 100];
}

£ Line 7 Call | Source » 4| >|

Set a Breakpoint

To set a breakpoint:

&

1. In the debugger window, click the gray dash in the breakpoint column next to this
statement:

printf ("The current value of b is: %d \n", b);

A red dot appears next to the statement. (See Figure 4.9.)

NOTE  You also can set a breakpoint by clicking in the breakpoint column to next to
any executable statement displayed in an editor window.

38 Targeting StarCore® DSPs

For More Informatioﬁ: www.freescale.com



3

‘ é TargStarCore.book Page 39 Monday,

y

Freescale Semiconductor, Inc.

September 27,2004 11:00 AM

Tutorial: Using the CodeWarrior™ for Star

Core® DSP Tools
Debugging a Project

Figure 4.9 Debugger Window after Setting a Breakpoint

Figure 4.10

i g starcore.eld HI=] &3
W x 3
Stack mn @ Wariables: All | Value | Location [3]|
a 5 000001016 =
b 10 Q0000101 C
= 1] 000001020
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-
e|
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printf{"Hello StarCore!~n"):
do {

- at+;
b++:
=

a + b

#d sn",
#d sn",
#d sn",

printf{"The current wvalue of a i=:
printf{"The current walue of b i=:
printf({"The current wvalue of c i=:
break 3 while {c < 100):
point

{3 Line 7 Coll | Souce 4] |

_>I_L

2. Select Project > Run to run to the breakpoint just set.

Figure 4.10 shows the debugger window after your program has hit the breakpoint.

Debugger Window after Running to Breakpoint

i m starcore.eld =1
BE x o0
Stack [a] » Wariables: Al [ Value | Lacation /|
a 3 osO00onE =
b 11 0x0000100
c 17 0x00001020
= =
~
]

IH__D Source:  C:AWINNTAProfileshcbennetthDesktoph T utorials T estPraject] dmy_main.c

woid main{wvoid)

printf{"Hello StarCore!>n"):

- do {

- s+

- b+

- = = a+ b;

- printf ("The current walue of a i=z: %d ~n", a):

*n printf ("The current walue of b i=: %d ~n", b):

- printf{"The current wvalue of o i=: #d ~n". c):
t while {c < 100):

0. Line19  Coll [ Sowce  #4] |

;l“;

In addition, the IDE displays an output window. (See Figure 4

1)
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Tutorial: Using the CodeWarrior™ for StarCore® DSP Tools
Debugging a Project

Figure 4.11 Example Program—Output Window

{ @STDID: Shared Console -0l x|

Hello StarCore! ﬂ
The current wvalus of a is: &

Kl 2

That’s it. You just executed your program under control of the debugger, set a breakpoint,
and let your program run to this breakpoint.

Show Registers
To display registers, follow these steps:
1. Choose View > Registers

The Registers window appears. This window displays a tree control that lets you
display the registers of the StarCore processor you are using. (See Figure 4.12.)

NOTE  The Registers window displays different registers depending on the type of
StarCore processor being used.

Figure 4.12 Registers Window

R

H Register [ Walue |
=+ sci00 simulator =]
Em.pruject.e1d CihStarfore Projectsh... —
E- sclo0 cos Simulator
E} eneral Purpose Redisters

oo Ox00o0ooooool
oo.L O=0001

oo.H 0000

0o.E =00

LD

2. Choose a register from the menu.
For this example, double-click:
SC100 CCS Simulator > General Purpose Registers

The CodeWarrior IDE displays an information window for the selected registers.
(See Figure 4.13.)
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Figure 4.13 General Purpose Registers Window
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Finish Debugging
Choose Debug > Kill to finish debugging.

That’s it. Now, you know how to create a project, build it, and debug it.
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Target Settings

This chapter documents the StarCore®-specific target settings panels.

Use these panels to control the behavior of the compiler, linker, debugger, and other
CodeWarrior™ software development tools for StarCore DSP architectures.

NOTE  For documentation of the target settings panels included in all CodeWarrior
products, see the IDE User Guide.

The sections of this chapter are:
¢ Overview: Target Settings

¢ StarCore®-Specific Target Settings Panels

Overview: Target Settings

A CodeWarrior project contains one or more build targets. A build target is a named
collection of files and settings that the CodeWarrior IDE uses to generate an output file.

A build target contains all build-specific rarget settings. Target settings define:
» The files that belong to a build target.
* The behavior of the compiler, assembler, linker, and other build tools.

The build target feature lets you to create different versions of your program for different
purposes. For example, you might have a debug build target. This build target would
include no optimizations, so it is easy to debug. You might also have a release build target.
This build target would be heavily optimized so it uses less memory or runs faster.

Changing Target Settings

If you create a project using stationery, the target settings of each build target are
automatically set to reasonable defaults. That said, you may need to change some of them.
To change a build target’s target settings, follow these steps:

1. Start the CodeWarrior IDE.

2. Open the project that contains the build target to be modified.

The IDE displays the project in a project window (docked to the left and bottom of the
IDE’s main window).
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3. From the build target listbox of the project window, select the build target that you
want to modify. (See Figure 5.1.)

Figure 5.1 Project Window Showing the Selection of a Build Target

i |
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listbox
\\ % Clor M5CE107T - Debug j; v B
Cfor MSCE107 - Debug
“ | Fie " | Code | Data |¥6# | =
B mscB101_main.c 7RO 171« o =l =)
B mzcE1MADS_linker. |k héa nia + |
B MetraTRE_C_README bt n'a nfa = =

4. Press ALT-F7
The Target Settings window appears. (See Figure 5.2.)

NOTE In the sentence above, the word Target is in italics because it is a placeholder
for the name of the current build target. For example, in Figure 5.2, the string
C for MSC8101 - Release appears in place of Target.

The settings you make in the panels of the Target Settings window apply to the project
build target currently selected.

Figure 5.2 The Target Settings Window Showing the Enterprise Linker Panel
Build Target Name
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On the left side of the Target Settings window is the Target Settings Panels list. This
list contains the name of each target settings panel available for the current build
target. Your selections for Linker and Post-linker in the Target Settings panel
determine the panel names in this list.

5. Inthe Target Settings Panels list, click a target settings panel name.
The selected panel appears in the right side of the Target Settings window.
Figure 5.2 shows the Enterprise Linker target settings panel.
6. Change the settings in the displayed panel as dictated by the build target’s purpose.
7. Click Apply
The IDE saves your new settings.
8. In the Target Settings Panels list, click a different target settings panel name.
The selected panel replaces the Enterprise Linker panel.
9. Again, change the settings in the panel as dictated by the build target’s purpose.
10. Click Apply
The IDE saves your new settings.

11. Continue this process for each target settings panel until you have made all settings
your build target requires.

12. When you are done making settings, click OK

The IDE saves your settings and closes the Target Settings window.

Creating Stationery

Once you have made the required settings for each build target of a project, you might
want to save the project as stationery. This lets you and others can create new projects
identical to the current one.

To create stationery based on an existing project, follow these steps:

1. Create a project.

2. For each build target in the project, change the target settings as desired.
3. Select File > Save a Copy As

The Save a copy of project as dialog box appears.
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4. Use this dialog box to save the project in a subdirectory of the CodeWarrior stationery
directory.

The CodeWarrior stationery directory is here:
installDir\Stationery

where installDir is a placeholder for the directory in which you installed your
CodeWarrior product.

That’s it. The next time you create a project using stationery, the stationery just created
appears in the New Project dialog box.

Restoring Target Settings

If you change any of the settings of a build target, you can recover the original values.
To restore a build target’s original settings, use one of these methods:

* To restore the previous settings, click the Revert button at the bottom of the Target
Settings window.

* To restore the factory default settings, click the Factory Settings button at the
bottom of the Target Settings window.

General Purpose Target Settings Panels

Some target settings panels are needed for all development done with the CodeWarrior
IDE. Other panels are specific to the CodeWarrior for StarCore DSPs product.

Table 5.1 lists each target settings panel that is not StarCore-specific. Refer to the IDE
User Guide for documentation of these panels.

Table 5.1 General Purpose Target Settings Panels

Target Description
Settings Panel

Access Paths Use this target settings panel to define the list of directories
that the build tools search for include files.

Build Extras Use this target settings panel to select options that affect the
performance of the software development tools.
In addition, use the panel to set up a third-party debugger.

Runtime Settings Use this target settings panel to supply information, such as
command-line arguments, that your program needs when run
under control of the CodeWarrior IDE.
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Table 5.1 General Purpose Target Settings Panels (continued)

Target Description
Settings Panel

File Mappings Use this target settings panel to associate each file extension
with a tool used to manipulate file’s that have that extension.

Source Trees Use this target settings panel to define aliases for paths that
change from one developer’s workstation to another’s.
Using source trees makes it easier to share a project.

Custom Keywords Use this target setting panel to define up to four sets of custom
keywords along with the color the editor uses for each.

Other Executables Use this target settings panel to define the list of executables
and shared libraries to debug along with the build target’s
primary binary.

Debugger Settings Use this target setting panel to configure the general (that is,
not StarCore-specific) behavior of the debugger.t

StarCore®-Specific Target Settings Panels

Table 5.2 lists and describes each StarCore-specific target settings panels.

Table 5.2 StarCore®-Specific Target Settings Panels

Target Settings Panel | Description

Target Settings Use this panel to define the name of the current build
target, and the linker, pre-linker, post-linker, and output
directory this build target uses.

StarCore Environment Use this target settings panel to specify the StarCore
architecture the build target is targeting, the endianness
and memory mode this architecture uses, and how the
IDE handles the command lines it passes to the shell
program (scc).

Enterprise Linker Use this target settings panel to select options that control
the behavior of the Motorola Enterprise Linker.

NOTE: This panel is available only if you select

Motorola Enterprise Linker from the Linker listbox of the
Target Settings panel.
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Table 5.2 StarCore®-Specific Target Settings Panels (continued)

Target Settings Panel | Description

DSP Linker Use this target settings panel to select options that control
the behavior of the Motorola DSP Linker.

NOTE: This panel is available only if you select

Motorola DSP Linker from the Linker listbox of the Target
Settings panel.

DSP Librarian Use this target settings panel to specify the name of the
library the build target uses and to pass command-line
options to the archiver utility.

NOTE: This panel is available only if you select

DSP Librarian from the Linker listbox of the Target
Settings panel.

Other Executables Use this target settings panel to list other projects and files
for the debugger to use in addition to the executable
generated by the current build target.

NOTE: to use the multi-core debugging feature, add the
path and name of the CodeWarrior projects for each core
to be debugged to this panel.

Remote Debugging Use this target settings panel to select and configure the
connection the CodeWarrior debugger uses to
communicate with your target device or simulator.

Remote Debug Options Use this panel to tell the debugger which parts of your
program to download to the target, when to download
these parts, and whether to verify them.

Profiler Use this panel to configure the CodeWarrior profiler so it
can interact with your target and collect information about
the program running on this target.

SC100 Debugger Target Use this target settings panel to select the simulator or
device on which you will debug the binary produced by a
build target.

In addition, use the panel to control how the CodeWarrior
debugger interacts with the selected device and how the
debugger behaves at startup and during a debug session.

Assembler Preprocessors Use this target settings panel to define the directories in
which the assembler looks for files, how the assembler
handles these files, and to pass the model number and
revision of the processor you are using to the assembler.
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Table 5.2 StarCore®-Specific Target Settings Panels (continued)

Target Settings Panel | Description

Listing File Options Use this target settings panel to define how the assembler
formats the listing file it generates.

In addition, use this panel to pass command-line options
to the assembler.

Code & Language Options | Use this target settings panel to select code and symbol
generation options for the assembler.

C Language Use this target settings panel to make settings that tell the
compiler the version of the C language you are using.

Enterprise Compiler Use this target settings panel to define the behavior of the
Enterprise C compiler for the current build target.

1/0 & Preprocessors Use this target settings panel to specify additional
directories in which the compiler will search when looking
for include files.

In addition, use this panel to define and undefine
preprocessor macros.

Optimizations Use this target settings panel to define and configure the
optimizations the Enterprise C compiler performs.

Passthrough, Hardware Use this target settings panel to specify command-line
options that the shell program (scc) passes directly to
individual build tools, such as the front-end of the
compiler, the various optimizers, and the assembler.

Source Folder Mapping Use this target settings panel if you are debugging an
executable file that was built in one place, but which is
being debugged from another.

SC100 ELF Dump Use this target settings panel to define the configure the
behavior of the ELF file dump utility.

NOTE: This panel is available only if you select

SC100 ELF Dump from the Post-linker listbox of the
Target Settings panel.

SC100 ELF to LOD Use this target settings panel to define the name of the
LOD file generated by the elflod utility.

NOTE: This panel is available only if you select
SC100 ELF to LOD from the Post-linker listbox of the
Target Settings panel.
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Table 5.2 StarCore®-Specific Target Settings Panels (continued)

Target Settings Panel | Description

SC100 ELF to S-Record Use this target settings panel to define the name,
addressability, and memory offset of the S-Record file
generated by the elfsrec utility.

NOTE: This panel is available only if you select

SC100 ELF to S-Record from the Post-linker listbox of the
Target Settings panel.

Target Settings

Use the Target Settings panel to define the name of the current build target, and the
linker, pre-linker, post-linker, and output directory this build target uses.

NOTE  The Target Settings window contains a Target Settings panel. The window
and the panel are not the same.
The Target Settings window displays the Target Settings panel if you select
Target Settings from the list on the left side of the Target Settings window.

Figure 5.3 shows the Target Settings panel.

Figure 5.3 Target Settings Panel
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Table 5.3 lists and defines each option of the Target Settings panel.
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Table 5.3 Target Settings Panel Options

Option Description

Target Name Use this text box to assign a name to the current build target. The
name you specify appears in the build target listbox and in the
Targets view of a project window.

NOTE: Target name is the name of the current build target, not
the name of the file this build target generates. You define a build
target’s output file name in the Output File Name text box of the
Enterprise Linker, DSP Linker, or DSP Librarian panel.

Linker Use this listbox to select the linker the current build target uses.
The choices are:

* Motorola DSP Linker — Select this option to instruct
the IDE to directly invoke the linker (sc100-Id).
This linker is appropriate for build targets that consist
entirely of assembly language source files because the
linker does not link with the C runtime library.

* Motorola Enterprise Linker or
StarCore LLC Linker — Select either of these options
to instruct the IDE to invoke the compiler shell (scc)
which, in turn, invokes the linker.
Use either of these linkers with build targets that
include even one C language source file because the
linker links with the C runtime library.

* DSP Librarian or
DSP LLC Librarian — Select either of these linkers for
a build target that puts its output in a library (. e1b) file.
NOTE: Use the DSP Librarian panel to specify the
library a build target uses and whether the build target
replaces or adds it output to the library.

NOTE: Your linker choice determines which other target settings

panels appear in the panel list of the Target Settings window.

Pre-linker Unused in the CodeWarrior for StarCore DSPs product.
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Table 5.3 Target Settings Panel Options (continued)

Option Description

Post-linker Use this listbox to select the post-linker current build target uses.
The choices are:

* None — Use no post-linker.

* SC100 ELF Dump — Select this post-linker to run the
sc100-elfdump utility on the output generated by the
build target.

If you select this post-linker, the SC100 ELF Dump
panel appears in the panel list. Use this panel to define
the behavior of the utility. See ELF Dump Utility for
more information

* SC100 ELF to LOD — Select this post-linker to run the
elflod utility on the output generated by the build target.
If you select this post-linker, the SC100 ELF to LOD
panel appears in the panel list. Use this panel to define
the behavior of the utility. See ELF to LOD Utility for
more information

* SC100 ELF to S-Record — Select this post-linker to
run the elfsrec utility on the output generated by the
build target.

If you select this post-linker, the SC100 ELF to S-
Record panel appears in the panel list. Use this panel
to define the behavior of the utility. See

ELF to S-Record Utility for more information

Output Directory This read-only text box contains the path to which the build target
writes its output.

Click Choose to display a dialog box to use to select the desired
output path.

Click Clear to restore the default directory (the project directory).

Save project Check this box to instruct the IDE to save the relative path of each
entries using file in a build target along with the root file name of the file.
relative paths If this box is checked, you can add two or more files that have the

same name to a project. This is so because, when searching for
files, the IDE prepends the directory names in the Access Paths
target settings panel to the relative path of each project file,
thereby producing a unique filename.

If this box is unchecked, each file in a project must have a unique
name because, when searching for files, the IDE combines the
directory names in the Access Paths panel with just the root
filename of each project file. As a result, the IDE cannot
discriminate between two files that have the same name but
different relative paths.
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StarCore Environment

Use the StarCore Environment target settings panel to specify the StarCore architecture
the build target is using, the endianness and memory mode this architecture uses, and how
the IDE handles the command lines it passes to the shell program (scc).

Figure 5.4 shows the StarCore Environment target settings panel.

Figure 5.4 StarCore Environment Target Settings Panel
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Table 5.4 lists and defines each option of the StarCore Environment panel.

Table 5.4 StarCore® Environment Panel Options

Option

Description

Target Architecture

Use this listbox to select the StarCore architecture that you are
targeting.

Other - specify

Use this text box to pass an architecture identifier other than the
ones available in the Target Architecture listbox to the StarCore

development tools. The IDE passes -arch followed by the string
you enter to the tools.

NOTE: The Other - specify text box is disabled unless you select
OtherArch from the Target Architecture listbox.

Big-Endian

Check this box to instruct the compiler, assembler, and linker to
use big-endian byte-ordering.

Leave this box unchecked to instruct these tools to use
little-endian byte ordering.
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Table 5.4 StarCore® Environment Panel Options (continued)

Option

Description

Memory Model

Use this listbox to select the memory model for the build tools to
use. The options are:
¢ Small Memory Model
Absolute addresses fit in 64KB.
* Big Memory Model
Absolute addresses do not fit in 64KB.
* Big Memory Model w/ Far RT Lib Calls

Absolute addresses do not fit in 64KB. Runtime library
calls are made the same way as for the huge model.

* Huge Memory Model
Absolute addresses do not fit in 1MB.

Display generated
command lines in
message window

Check this box to instruct the IDE to display the command-line
strings it passes to the build tools. The IDE displays command
lines in the Errors and Warnings window.

Generate relative
paths on
command-line
when possible

Check this box to instruct the IDE to put project-relative paths in
the command lines it passes to the tools.

Enabling this option eliminates OS error 87 because it shortens
the command-string passed to the tools.

If this option is disabled, the IDE puts absolute paths in the
command lines it passes to the tools.

Enterprise Linker

Use the Enterprise Linker target settings panel to select options that control the behavior
of the Motorola Enterprise Linker.

NOTE  The Enterprise Linker panel appears in the Target Settings window’s panel
list only if you select Motorola Enterprise Linker from the Linker listbox of the
Target Settings panel.

NOTE  Select the Enterprise Linker for build targets that include C language source
files because this option lets the build tools optimize the build target’s output.
For build targets that consist entirely of assembly language source files, use the
DSP Linker because hand-written assembly language requires no optimization.

Figure 5.5 shows the Enterprise Linker target settings panel.
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Figure 5.5 Enterprise Linker Target Settings Panel
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Table 5.5 lists and defines each option of the Enterprise Linker target settings panel.

Table 5.5 Enterprise Linker Panel Options

Option

Description

Output File Name

Use this text box to specify the name the linker gives to the file it
generates.
This filename must have the . e1d extension.

Display all Errors
and Warnings

Check this box to instruct the IDE to display all error and
warnings messages emitted by the linker.

Map File Use this text box to type the path and name of the file to which
the linker writes memory map information.
This filename must have the .map extension
Use Custom Check this box to use a custom start-up file instead of the default
Start-Up File start-up file.
Checking this checkbox enables a related text box. Use this text
box to type the path and name of the custom start-up file.
Dead Code Check this box to instruct the linker to strip both unreferenced
Stripping code and unreferenced data from your program.

Enabling this option reduces the memory footprint of a program.

Shared to Private
Memory (8102 only)

Check this box to allow calls from shared memory to private
memory. If this box is clear, such calls generate error messages.
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Table 5.5 Enterprise Linker Panel Options (continued)

Option Description
Use Re-entrant Check this box to let the linker to select the correct thread-safe
Runtime Libraries libraries and start-up code for your target architecture.

If checked, the IDE passes -reentrant to the scc shell.

Use Temp File Check this box to instruct the IDE to pass object filenames to the
For Object Files linker in a temporary file.

Use this option on Windows hosts to avoid exceeding the
maximum command-line length imposed by Windows.

Additional Options Use this text box to specify additional linker command-line
options. The IDE passes these options to the scc shell during the
link phase.

NOTE: The IDE passes command-line options to the scc shell
exactly as you type them in the Additional Options text box.

DSP Linker

Use the DSP Linker target settings panel to select options that control the behavior of the
Motorola DSP Linker.

NOTE  The DSP Linker panel appears in the panel list of the Target Settings window
only if you select Motorola DSP Linker from the Linker listbox of the Target
Settings panel.

NOTE  Select the DSP Linker for build targets that consist entirely of assembly
language source files because this option does not optimize the build target’s
output. It is not necessary to optimize hand-written assembly language.

The options of the DSP Linker target settings panel are identical to the Enterprise
Linker panel except that the DSP Linker panel does not include these options:

¢ Use Custom Start-up File

* Use Re-entrant Runtime Libraries
Therefore, refer to Table 5.5 for a definition of each option of the DSP Linker panel.
Figure 5.6 shows the DSP Linker target settings panel.
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Figure 5.6 DSP Linker Target Settings Panel
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DSP Librarian

Use the DSP Librarian target settings panel to specify the name of the library the build
target uses and to pass command-line options to the archiver utility.

NOTE  If you select DSP Librarian from the Linker listbox of the Target Settings
panel, the archiver utility is invoked each time you make the build target.

NOTE  The DSP Librarian panel appears in the panel list only if you select
DSP Librarian from the Linker listbox of the Target Settings panel.

Figure 5.7 shows the DSP Librarian target settings panel.

Figure 5.7 DSP Librarian Target Settings Panel
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Table 5.6 lists and defines each option of the DSP Librarian target settings panel.

Table 5.6 DSP Librarian Panel Options

Option Description

Output file name Use this text box to specify the filename of the library for
the build target to use.
A library filename uses the . elb extension.

Additional Use this text box to supply additional command-line
command-line arguments | arguments. The the IDE passes these arguments to the
archiver utility.

See Archiver Utility for a list of archiver command-line
options.

Other Executables

Use the Other Executables target settings panel to list other projects and files for the
debugger to use in addition to the executable generated by the current build target.

NOTE  To use the multi-core debugging feature, add the path and name of the
CodeWarrior project for each core to be debugged to the Other Executables
panel of the primary CodeWarrior project.

Figure 5.8 shows the Other Executables target settings panel.

Figure 5.8 Other Executables Target Settings Panel
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Table 5.7 lists and defines each option of the Other Executables target settings panel.

Table 5.7 Other Executables Panel Options

Option Description

File Listbox that displays the list of files and projects that the
debugger uses during each debug session.

Add Displays the Debug Additional Executable dialog box.
Use this dialog box to specify the path and name of a file or
project for the debugger to use in addition to the
executable generated by the primary build target.

Click OK to add the file to the File listbox.

Change Displays the Debug Additional Executable dialog box.
The fields of the dialog box display the settings for the
entry currently selected in the File listbox.

Change this information as required and click OK to update
the information for the currently selected entry.

Remove Removes the entry currently selected in the File listbox

Remote Debugging

Use the Remote Debugging panel to select and configure the connection the CodeWarrior
debugger uses to communicate with your target device or simulator.

NOTE  You define a remote connection in the Remote Connections preference panel.
You use the Remote Debugging target settings panel to assign a remote
connection to a build target and to configure this connection.

See the IDE User Guide for documentation of the Remote Connections
preference panel.

Figure 5.9 shows the Remote Debugging target settings panel.
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Figure 5.9 Remote Debugging Target Settings Panel
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Table 5.8 lists and defines each option of the Remote Debugging target settings panel.

Table 5.8 Remote Debugging Panel Options

Option

Description

Connection

Use this listbox to select the remote connection for this build
target to use.

Edit Connection

Click the Edit Connection button to display a dialog box
with which you can change the configuration of the selected
remote connection.

NOTE: A remote connection has just one definition; as a
result, if you change a remote connection’s definition in the
Remote Debugging targets settings panel, you have
changed it everywhere this connection is used.

Remote download path

Use this text box to specify the path on the host workstation
in which a program running on the target can read and write
files.

Launch remote
host application

Check this box to configure a build target to launch a host
application on the target hardware at the start of each debug
session.

If you check this box, the related text box activates. Use this
text box to specify the path to and name of the host
application for the build target to use.

Multi-Core Debugging

Check this box to configure a build target for multi-core
debugging.

If you check this box, the Core Index text box activates.
(See below.)
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Table 5.8 Remote Debugging Panel Options (continued)

Option Description

Core Index Use this text box to specify the index of the core on which a
build target’s binary is loaded. This is the core with which the
the debugger interacts.

For most debuggers, 0 is the index of the first core, 1 is the

index of the second core, etc.

JTAG Clock Speed Use this text box to specify the clock speed (in MHz) of the
connection between your workstation and the JTAG header
of the target hardware.

Remote Debug Options

Use the Remote Debug Options panel to tell the debugger which parts of your program to
download to the target, when to download these parts, and whether to verify them.

Figure 5.10 shows the Remote Debug Options target settings panel.

Figure 5.10 Remote Debug Options Target Settings Panel
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Table 5.9 lists and defines each option of the Remote Debug Options settings panel.
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Table 5.9 Remote Debug Options Panel Options

Option Description
Program Use the options of this group to define which parts of your program are
Download Options downloaded to the target, when these parts are downloaded, and whether each
part is verified after download.
Section Initial Launch Successive Runs
Type
Download Verify Download Verify
* Executable Download Verify Download Verify
executable executable executable executable
sections the first sections the sections if debug sections if
time program is first time session restarted. debug session
debugged. program is restarted.
debugged.
* Constant Download constant | Verify constant | Download constant | Verify
Data data the first time data the first data if debug constant data
program is time programis | session restarted. if debug
debugged. debugged. session
restarted.
* Initialized Download Verify Download Verify
Data initialized data the initialized data initialized data if initialized data
first time program the first time debug session if debug
is debugged. program is restarted. session
debugged. restarted.
* Uninitialized Download Verify Download Verify
Data uninitialized data uninitialized uninitialized data if uninitialized
the first time data the first debug session data if debug
program is time programis | restarted. session
debugged. debugged. restarted.
Memory Check this box to instruct the debugger to use a memory configuration file.
Configuration File Click Browse to display a dialog box you can use to select a configuration file.

Profiler

Use the Profiler target settings panel to configure the CodeWarrior profiler so it can
interact with your target and collect information about the program running on this target.

NOTE  See Using the Profiler for procedures you must complete before you can use

the profiler.
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Figure 5.11 shows the Profiler target settings panel.

Figure 5.11 Profiler Target Settings Panel
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Table 5.10 lists and defines each option of the Profiler target settings panel.

Table 5.10 Profiler Panel Options

Option Description

Profiler Type Use this listbox to select the type of profiler you are using.

Interrupt Use this text box to specify the address (in hexadecimal) of

Vector Location the vector to the interrupt service routine used by the on chip
profiler.

Reserved Memory Use this text box to specify the base address

for Profiler (1MB) (in hexadecimal) of a 1MB buffer in external memory for the
on chip profiler to use.

Reserved memory Use this text box to specify the base address

for profiler in internal (in hexadecimal) of a 5KB buffer of internal memory for the

memory (5KB) on chip profiler to use.
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Table 5.10 Profiler Panel Options (continued)

Option Description

DPU Analyzer Options Use the leftmost listbox to select the first parameter for the
profiler to check during a profile session.

Use the rightmost listbox to select the second parameter for
the profiler to check during a profile session.

NOTE: The profiler uses these options apply only if you
select a Platform 2002 target from the Target listbox of the
SC100 Debugger Target panel.

Instruction Level Report | Check this box to instruct the profiler to perform an
instruction-level trace.

Leave this box clear to instruct the profiler to perform a
change-of-flow trace.

NOTE: This item activates only if you select On Host from
the Profiler Type listbox.

SC100 Debugger Target

Use the SC100 Debugger Target panel to select the simulator or device on which you
will debug the binary produced by a build target. In addition, use the panel to control how
the CodeWarrior debugger interacts with the selected device and how the debugger
behaves at startup and during a debug session.

Figure 5.12 shows the SC100 Debugger Target target settings panel.

Figure 5.12 SC100 Debugger Target Settings Panel
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Table 5.11 lists and defines each option of the SC100 Debugger Target settings panel.

Table 5.11 SC100 Debugger Target Panel Options

Option

Description

Target

Use this listbox to select the simulator or target hardware on
which you will debug the binary produced by a build target.

Simulator Options

Use this listbox to select the message types that you want
the selected simulator to generate.

Use Ctrl and Shift to select multiple message types.
NOTE: This listbox appears only if you select SC100 CCS
Simulator or SC1000 LLC Simulator from the Target listbox.

Reset on Connect

Check this box to instruct the debugger to reset the target
each time you download the program for debugging.
If you are using a JTAG chain, all boards are reset.

Stop After Error

Check this box to instruct the debugger to stop after the first
error message.

Do Not Reset PC

Check this box to instruct the debugger to preserve the
program counter value when you restart a debug session.

Dynamic
Error Checking

Check this box to instruct the debugger to check for dynamic
errors.

Dynamic errors are violations of the StarCore architecture
programming rules that occur at runtime.

Enable ICache
Performance Tool

Check this box to use the ICache Performance Tool to
analyze an MSC8102 binary.

NOTE: This option appears only if the selected target is
MSC8102ADS or the MSC8102 Simulator.

NOTE: This option and the Launch Profiler option are
mutually exclusive.

Load Symbolics Only

Check this box to instruct the debugger to download just a
program’s symbolic debug information to the target.
This option is useful if:

* You are debugging a program that is in ROM.
* You repeatedly debug the same program.

In this situation, this feature saves time because it
skips the (sometimes lengthy) download of code
that is already on the target.

Use Optimized
Code Debugger

Check this box to debug code that has been optimized.
See Debugging Optimized Code for instructions that explain
how to use this debugger feature.
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Table 5.11 SC100 Debugger Target Panel Options (continued)

Option

Description

Use Target Window
for Console 1/0

Check this box to instruct the debugger to display output
generated by the target in a separate console window.

If you do not check this box, the debugger displays all output
in the same console window.

Launch Profiler

Check this box to instruct the debugger to launch the profiler
at the start of a debug session.

NOTE: If you are debugging multiple targets, select this
checkbox for each target to be profiled.

NOTE: This option and the Enable ICache Performance Tool
option are mutually exclusive.

Include
Instruction-Level Report

Check this box to instruct the Profiler to create an instruction
count and parallelism report.
NOTE: this feature increases Profiler execution time.

SYPCR Register Value

Use this text box to specify the value for the debugger to
write to the System Protection Control Register (SYPCR)
before reset.

The default value is 0xFBC3000

NOTE: Available for just the MSC8101ADS/EVM target.

Kernel Awareness

Use this listbox to select the real-time operating system
(RTOS) you are running on the target device. The debugger
can display kernel objects for the selected RTOS.

NOTE: Select None if you are not using an RTOS.

Use Initialization File

Check this box to instruct the debugger to use an
initialization file at the start of each debug session. Use the
Choose button to select the desired initialization file.

An initialization file is a text file that tells the debugger how to
initialize the target after reset, just before downloading your
binary. Use initialization file commands to write values to
various registers, core registers, and memory locations.

Assembler Preprocessors

Use the Assembler Preprocessors target settings panel to define the directories in which
the assembler looks for files, how the assembler handles these files, and to pass the model
number and revision of the processor you are using to the assembler.

Figure 5.13 shows the Assembler Preprocessors target settings panel.
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Figure 5.13 Assembler Preprocessors Target Settings Panel

H Assembler Prepracessors

Feaszign Emar Files

Fiead Options from File

Chooze... | [~ Owenwite Existing File

Freproceszzor Definitions

Path For Include Files

¥ Use Access Paths Panel for Include Paths

Chooze... | I

[~ Display Banner
[~ Create List File

Chooze... |

[~ Enable Meszage

Rule Checking
’]_ Dizable Programming Rule Yiolations

¥ Check Dynamic Frogramming Fiules

Table 5.12 lists and defines each option of the Assembler Preprocessors settings panel.

Table 5.12 Assembler Preprocessors Panel Options

Option

Description

Reassign Error Files

Use this text box to specify the path and name of a file for the
assembler to use in place of the default error file (errfil).
NOTE: If you do not check the Overwrite Existing File
checkbox (see below), the assembler appends information to
file specified in this text box rather than overwriting the file.

Overwrite Existing File

Check this box to instruct the assembler to overwrite the file
named in the Reassign Error Files checkbox if this file exists.

Read Options from File

Use this text box to specify the name of a file that contains
command-line options for the assembler to use.

Preprocessor
Definitions

Use this text box to enter substitution strings that the
assembler applies to all the assembly language modules in
the build target.

Pass just the string portion of a substitution string: the IDE
prepends the -d token. Further, separate each substitution
string with a comma.

For example: optl x, opt2 y

produces the command line: -doptl x -dopt2 y
NOTE: This option is similar to the DEFINE directive, but
applies to all assembly language modules in a build target.
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Table 5.12 Assembler Preprocessors Panel Options (continued)

Option Description

Use Access Paths Check this box to instruct the assembler to use the user paths
Panel for Include Paths | defined in the Access Paths target settings panel instead of
the paths specified in the Path for Include Files text box.

Path For Include Files Use this text box to define a list of search paths for the
assembler to use when searching for include files.
Separate each path with a comma. You can specify absolute
or relative paths.
The assembler first looks for an include file in the current
directory or the directory specified in the INCLUDE directive (if
this directive is used). If the file is not found, the assembler
next appends the string specified in the INCLUDE directive to
the first/next path entered in Path For Include Files text box
and again looks for the file. The assembler continues this
process until it finds the include file or reaches the end of the
paths in the Path For Include Files text box.
NOTE: The assembler issues an error message if a header
file is in a different directory from the referencing source file
(and sometimes if a header file is in the same directory as the
referencing source file). If you get a message such as this:
Could not open source file myfile.h
you must add the path on which myfile.h resides to the
Path for Include Files text box.

Processor This option is unused.
Use the -arch command-line option instead.

Revision This option is unused.
Use the -arch command-line option instead.

Display Banner Check this box to instruct the assembler to display banner
information.

NOTE: This option has no effect on hosts where the banner is
not displayed by default.

Enable Message Check this box to instruct the assembler to report the
progress of the assembly process (for example, the beginning
of each pass and the opening and closing of input files) to the
standard error output stream.

The displayed information helps you ensure that assembly is
proceeding normally.

Create List File Check this box to instruct the assembler to create a list file
named 1stfil.lst.
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Table 5.12 Assembler Preprocessors Panel Options (continued)

Option Description

Disable Programming Check this box to instruct the assembler to skip all checks for
Rule Violations violations of StarCore DSP programming rules, that is, to skip
checks of both the static rules and the dynamic rules.

Leave the box clear to instruct the assembler to check for
violations of just the static programming rules.

NOTE: Checking this box causes the IDE to pass the -u all
option to the assembler.

NOTE: Checking for static rule violations is the default
behavior if you invoke the assembler from the command line.

Check Dynamic Check this box to instruct the assembler to report violations of
Programming Rules the just the dynamic StarCore DSP programming rules.
Leave the box clear to instruct the assembler to skip checks
for violations of the dynamic rules.

NOTE: Checking this box causes the IDE to pass the -s all
option to the assembler.

NOTE: Skipping checks for dynamic rule violations is the
default behavior if you invoke the assembler from the
command line.

Listing File Options
Use the Listing File Options target settings panel to define how the assembler formats the

listing file it generates. In addition, use this settings panel to pass command-line options to
the assembler.

NOTE  Use the Additional Options text box of the Listing File Options panel for
options that you want to apply to all assembly language files in the current
build target.

Use the OPT directive for options that you want to apply to just the assembly
language source file in which the OPT directive appears.

Figure 5.14 shows the Listing File Options target settings panel.
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Figure 5.14 Listing File Options Target Settings Panel
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Table 5.13 lists and defines each option of the Listing File Options settings panel.

Table 5.13 Listing File Options Panel Options

Option

Description

Fold Trailing Comment

Check this box to instruct the assembler to fold a comment
that trails a source code statement underneath the
statement, aligned with the opcode field.

This setting corresponds to the FC option of the OPT
directive and to the -ofc command-line option.

Form Feed
for Page Ejects

Check this box to instruct the assembler to insert form
feeds into the listing file. Each form feed causes a printer to
to perform a page eject.

This setting corresponds to the FF option of the OPT
directive and to the -of £ command-line option.

Format Messages

Check this box to instruct the assembler to insert format
messages in the listing file such that the message text is
aligned and broken at word boundaries.

This setting corresponds to the FM option of the OPT
directive and to the -ofm command-line option.
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Table 5.13 Listing File Options Panel Options (continued)

Option

Description

Pretty Print Listing

Check this box to instruct the assembler to align fields of
the listing file at fixed column positions (without regard to
the format of the related source file).

This setting corresponds to the PP option of the OPT
directive and to the -opp command-line option.

Relative
Comment Spacing

Check this box to instruct the assembler to use relative
comment spacing in the listing file. If relative comment
spacing is enabled, the position of comments in the listing
file floats.

This setting corresponds to the RC option of the OPT
directive and to the -orc command-line option.

Print DC Expansion

Check this box to instruct the assembler to print DC
expansions in the listing file.

This setting corresponds to the CEX option of the OPT
directive and to the -ocex command-line option.

Print Conditional
Assembly Directive

Check this box to instruct the assembler to print conditional
assembly directives in the listing file.

This setting corresponds to the CL option of the OPT
directive and to the -oc1 command-line option.

Generate
Listing Headers

Check this box to instruct the assembler to generate listing
headers, titles, and subtitles in the listing file.

This setting corresponds to the HDR option of the OPT
directive and to the -ohdr command-line option.

Expand DEFINE
Directive Strings

Check this box to instruct the assembler to print expanded
DEFINE directives in the listing file.

This setting corresponds to the MD option of the OPT
directive and to the -omd command-line option.

Print Macro Calls

Check this box to instruct the assembler to print macro calls
in the listing file.

This setting corresponds to the MC option of the OPT
directive and to the -omc command-line option.

Print Macro Definitions

Check this box to instruct the assembler to print macro
definitions in the listing file.

This setting corresponds to the MD option of the OPT
directive and to the -omd command-line option.
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Table 5.13 Listing File Options Panel Options (continued)

Option

Description

Print
Macro Expansions

Check this box to instruct the assembler to print macro
expansions in the listing file.

This setting corresponds to the MEX option of the OPT
directive and to the -omex command-line option.

Print Memory
Utilization Report

Check this box to instruct the assembler to put a report of
load and runtime memory use information in the listing file.
This setting corresponds to the MU option of the OPT
directive and to the -omu command-line option.

Print
Conditional Assembly

Check this box to instruct the assembler to include
conditional assembly and section nesting level information
in the listing file.

This setting corresponds to the NL option of the OPT
directive and to the -on1 command-line option.

Flag Unresolved
References

Check this box to instruct the assembler to generate a
warning at assembly-time for each unresolved external
reference

NOTE: valid in relocatable mode only.

This setting corresponds to the UR option of the OPT
directive and to the -our command-line option.

Print Skipped Conditional
Assembly Lines

Check this box to instruct the assembler to include
assembly language statements skipped due to conditional
assembly in the listing file.

This setting corresponds to the U option of the OPT directive
and to the -ou command-line option.

Display
Warning Messages

Check this box to instruct the assembiler to print all warning
messages in the listing file.

This setting corresponds to the w option of the OPT directive
and to the -ow command-line option.

Additional Options

Use this text box to pass additional command-line options
to the assembler.

Code & Language Options

Use the Code & Language Options target settings panel to select code and symbol
generation options for the StarCore assembler.

Figure 5.15 shows the Code & Language Options target settings panel.
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Figure 5.15 Code & Language Options Target Settings Panel

B Code & Language Options

[~ lgnore Case in Swmbol Mames ™ Enable Cycle Counts
[ white Symbols to Object File [~ Preserve Comment Lines in Macros
[ Enable Check Summing [ Continue Check Summing

[~ Do Not Restrict Directives in Loops [~ Make &l Section Symbalz Global

[ Pack Stings [ Perform Internupt Location Checks
[~ Listing File Debug [ Expand Define Symbols in Strings
™ Scan MACLIE For Include Files ™ Preserve Dbject File on Ermors

MACLIE File Path

I Choose... |

Table 5.14 lists and defines each option of the Code & Language Options settings panel.

Table 5.14 Code & Language Options Panel Options

Option Description
Ignore Case in Check this box to instruct the assembler to ignore the case
Symbol Names of symbol, section, and macro names.

This setting corresponds to the I¢ option of the OPT
directive and to the -oic command-line option.

Enable Cycle Counts Check this box to enable the assembler’s cycle counter and
clear total cycle count features. If you do this, the
assembler’s listing file shows a cycle count for each
instruction entry in the file.

NOTE: Cycle counts assume a full instruction fetch pipeline
and no wait states.

This setting corresponds to the cC option of the OPT
directive and to the -occ command-line option.

Write Symbols Check this box to instruct the assembler to write symbol
to Object File information to the object files it generates.

This setting corresponds to the SO option of the OPT
directive and to the -oso command-line option.
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Table 5.14 Code & Language Options Panel Options (continued)

Option Description

Preserve CommentLines | Check this box to instruct the assembler to preserve
in Macros comment lines in macros.

This setting corresponds to the cM option of the OPT
directive and to the -ocm command-line option.

Enable Check Summing Check this box to instruct the assembler to allow check
summing of instruction and data values and to clear the
cumulative checksum.

NOTE: You can use the @CHK () function to obtain the
checksum value.

NOTE: A comment line in a macro definition that starts with
two consecutive semicolons (; ;) is never preserved.

This setting corresponds to the CK option of the OPT
directive and to the -ock command-line option.

Continue Check this box to instruct the assembler to re-enable check
Check Summing summing of instructions and data.

NOTE: This option does not cause the assembler to clear
the cumulative checksum value.

This setting corresponds to the CONTCK option of the OPT
directive and to the -ocontck command-line option.

Do Not Restrict Check this box to instruct the assembler to suppress error
Directives in Loops messages related to directives that may not be valid in DO
loops.

This setting corresponds to the DLD option of the OPT
directive and to the -od1d command-line option.

Make All Section Check this box to create the same effect as explicitly
Symbols Global declaring every section GLOBAL.

NOTE: You must check this box before explicitly defining
any section in a source file.

This setting corresponds to the GL option of the OPT
directive and to the -ogl command-line option.

Pack Strings Check this box to instruct the assembler to pack strings that
appear in the DC directive. The assembler packs individual
bytes of strings into consecutive target words for the length
of the string.

This setting corresponds to the PS option of the OPT
directive and to the -ops command-line option.
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Table 5.14 Code & Language Options Panel Options (continued)

Option

Description

Perform Interrupt
Location Checks

Check this box to instruct the assembler to check for DSP
instructions that cannot appear in the interrupt vector
locations of program memory.

This setting corresponds to the INTR option of the OPT
directive and to the -ointr command-line option.

Listing File Debug

Check this box to instruct the assembler to use the source
listing as the debug source file instead of using the
assembly language source file.

NOTE: For this option to work, you also check the Create
List File box of the Assembler Preprocessors panel.

This setting corresponds to the LDB option of the OPT
directive and to the -o1db command-line option.

Expand Define
Symbols in Strings

Check this box to instruct the assembler to expand DEFINE
symbols in strings.

This setting corresponds to the DEX option of the OPT
directive and to the -odex command-line option.

Scan MACLIB
for Include Files

Check this box to instruct the assembler to search the
MACLIB directory paths for include files in addition to the
INCLUDE directory or the paths defined in the Path For
Include Files option of the Assembler Preprocessors panel.
in addition to the usual locations.

This setting corresponds to the MI option of the OPT
directive and to the -omi command-line option.

MACLIB File Path

Use this text box to specify the path to the directory that
contains macro definitions.
This option corresponds to the MACLIB directive.

Preserve
Obiject File on Errors

Check this box to instruct the assembler to preserve object
files produced during assembler if assembly errors occur.
This setting corresponds to the svo option of the OPT
directive and to the -osvo command-line option.

C Language

Use the C Language target settings panel to make settings that tell the compiler the
version of the C language you are using.

The CodeWarrior C compiler’s default mode is ANSI/ISO mode with extensions.

If your C language source code adheres to the ANSI/ISO specification with extensions, do
not enable any options of the C Language target settings panel. If your code strictly
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adheres to the ANSI/ISO specification, check the Strict ANSI Mode box. If your code
adheres to the Kernighan & Ritchie version of C, check the K & R/pcc Mode box.

You can compile source files in only one C language version at a given time. To compile
source files in multiple versions, you must compile the code sequentially, changing your
version choice between compilations.

Figure 5.16 shows the C Language target settings panel.

Figure 5.16 C Language Target Settings Panel
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Table 5.15 lists and defines each option of the C Language target settings panel.

Table 5.15 C Language Panel Options

Option Description

Strict ANSI Mode Check this box to instruct the C compiler to apply the rules
defined by the ANSI/ISO specification strictly to all input files.
The compiler issues a warning for each ANSI/ISO extension
it finds.

This setting is equivalent to the ~ansi command-line option.

K & R/pcc Mode Check this box to instruct the C compiler to apply the
Kernighan & Ritchie syntax rules to all input files.
This setting is equivalent to the -kr command-line option.
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Table 5.15 C Language Panel Options (continued)

Option

Description

Type char Options

The options of this group instruct the compiler how to
interpret char data types.

* Type ‘char’ signed — select this radio button to
instruct the compiler to assume all char data
types are signed.

This setting is the default.

* Type ‘char’ unsigned — select this radio button to
instruct the compiler to assume all char data
types are unsigned, that is, as if declared
unsigned char.

This setting is equivalent to the ~-usc command-
line option.

64-Bit Data Type
Support (‘long long’
and ‘double’)

Check this box to enable the C compiler’s support for the
64-bit data types long long and double.
A long long is a 64-bit integer.

A double is a 64-bit double precision floating point value.

Enterprise Compiler

Use the Enterprise Compiler target settings panel to define the behavior of the
Metrowerks Enterprise C compiler for the current build target.

Refer to the Metrowerks Enterprise C Compiler User Guide for complete documentation

of this tool.

NOTE  The compiler uses your preprocessing selections only if you select a C source
file in the project window and select Project > Preprocess.
Otherwise, the compiler ignores your preprocessing selections.

Figure 5.17 shows the Enterprise Compiler target settings panel.
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Figure 5.17 Enterprise Compiler Target Settings Panel
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Table 5.16 lists and defines each option of the Enterprise Compiler target settings panel.

Table 5.16 Enterprise Compiler Panel Options

Option Description

Preprocessor Options Use the options of this group box to control the
behavior of the preprocessor.

* Keep Comments Check this box to instruct the preprocessor to
While Preprocessing include source file comments in its output.
Equivalent to the -Cc command-line option.

¢ Generate List of Check this box to instruct the preprocessor to list the
#include Files full path and name of each include file referenced by

the selected source files.

This list includes all nested include files.

Equivalent to the -MH command-line option.

e Generate Check this box to instruct the preprocessor to list (in
Dependencies in MAKE format) the name of each generated output file
make’ Syntax along with the full path and name of the source files

upon which the output file is dependent.

Equivalent to the -M command-line option.

Control Options Use the options of this group box to control the
behavior of the compiler and of the shell.
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Table 5.16 Enterprise Compiler Panel Options (continued)

Option Description

* Stop After Front-End Check this box to instruct the compiler to perform
just front-end processing on the source files in the
current build target.

Use this option to verify that your source files meet
the essential requirements for processing by the
StarCore build tools, in particular, that the files
contain no syntax errors. This feature is useful if you
are preparing source files for global optimization.
Equivalent to the -cfe command-line option.

* Read options Use this text box to specify the path and name of a
from file file that contains compiler command-line options.

The filename must use the . opt extension.

The shell treats the options in such a file as if they

were passed on the command-line.

Each time you invoke the compiler, you can select a

file with the set of options that suits your needs.

Equivalent to the -F file command-line option.

NOTE: The IDE does not verify that the options in a

command file are valid.

Output Listing Options Use the options of this group box to control how the
compiler formats its listing file, and its error and
warning messages.

* Keep Error Files Check this box to instruct the compiler to keep the
intermediate error files it generates instead of
displaying the error messages these files contain in
the Errors and Warnings window.
If this option is enabled, the compiler:

» Creates an error file for each source file in

the build target (whether or not the file
contains an error).

* Names each error file using the root
filename of the related source file followed
by the suffix . err.
E.g.,main.c->main.err

* Puts each error file in the project directory.
Equivalent to the -de command-line option.
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Table 5.16 Enterprise Compiler Panel Options (continued)

Option Description

e Compact Grouping Check this box to instruct the compiler to place each
instruction of a variable length execution set (VLES)
on the same line of the intermediate assembly
language source file the compiler generates instead
of placing each VLES instruction on a separate line.
Equivalent to the -x11t -m1p command-line option.
NOTE: this option does nothing unless you also
check the Keep .sl Files box (discussed below).

e Call Tree File Check this box to instruct the compiler to create a
postscript file that contains a call tree graph. You can
print this file on a postscript printer.

Equivalent to the -dc 4 command-line option.

e C List File Check this box to instruct the compiler to create a list
file for each C source file in the build target.

Each list file contains just the contents of the related
source file.

Each list filename consists of the root filename of the
related source file followed by the . 1is extension.
Equivalent to the -dL. command-line option.

e C List File Check this box to instruct the compiler to create a list
with #includes file for each C source file in the build target.
Each list file contains the contents of the related
source file along with the contents of each included
file. The content of each include file is inserted on
the line following the file’s #include directive.
Each list filename consists of the root filename of the
related source file followed by the . 1is extension.
Equivalent to the -dL.1 command-line option.

e C List File Check this box to instruct the compiler to create a list
with Expansions file for each C source file in the build target.

Each list file contains the contents of the related

source file and expansions of, for example, macros,

line splices, and trigraphs.

Each list filename consists of the root filename of the

related source file followed by the . 1is extension.

Equivalent to the -dL.2 command-line option.
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Table 5.16 Enterprise Compiler Panel Options (continued)

Option Description
 C ListFile ] Check this box to instruct the compiler to create a list
Expansion & #include file for each C source file in the build target.

Each list file contains the contents of the related
source file, the contents of each included file, and
expansions of, for example, macros, line splices, and
trigraphs.

The content of each include file is inserted on the
line following the file’s #include directive.

Each list filename consists of the root filename of the
related source file followed by the . 1is extension.
Equivalent to the -dL.3 command-line option.

* Cross Reference Check this box to instruct the compiler to create a
Info File cross-reference file for each C source file in the build
target.

Each cross-reference filename consists of the root
filename of the related source file followed by the
.xrf extension.

Equivalent to the -dx command-line option.

* Quiet Mode Check this box to instruct the IDE to display just error
messages emitted by the compiler. Warning and
informational messages are suppressed.

Equivalent to the -g command-line option.

* Display Check this box to instruct the IDE to display the
Command Lines command lines it will pass to each build tool without

actually invoking these tools.

Use this option to verify that each command line

includes the options you expect (based on the

selections made in each target settings panel).

If this option is enabled no object files are created.

Equivalent to the -n command-line option.

* Verbose Mode Check this box to instruct the IDE to display each
command line it passes to the shell along with all
progress, error, warning, and informational
messages emitted by these tools.

Equivalent to the -v command-line option.
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Table 5.16 Enterprise Compiler Panel Options (continued)

Option

Description

* Keep .sl Files

Check this box to instruct the compiler to keep the
intermediate assembly language source files (.s1
files) it creates instead of deleting them.

The compiler generates one . s1 file for each

C source file in the build target.

Equivalent to the -s command-line option.

* Report All Warnings

Check this box to instruct the compiler to report all
possible warnings to the IDE for display in the
Errors and Warnings window.

Equivalent to the -wall command-line option.

Hardware Model and
Configuration Options

Use the options of this group box to control how the
compiler structures the code it generates.

* Position
Independent Code

Check this box to instruct the compiler to generate
position independent code.
Equivalent to the -pic command-line option.

¢ |nit Variables
from ROM

Check this box to instruct the compiler to place the
data used to initialize your program’s global
variables in a separate section that can be
manipulated at link-time and load-time.

During development, you typically leave this box
unchecked because a separate loader program
handles initializing your programs globals.

Once development is complete, you typically check
this box so you can put the segment that contains
the data used to initialize your globals in ROM.
Equivalent to the -mrom command-line option.

e Struct Fd Offsets
as EQUs

Check this box to instruct the compiler to include the
offsets of C data structure field definitions in each
intermediate assembly language source file created.
Equivalent to the -do command-line option.

I/0 & Preprocessors

Use the I/O & Preprocessors target settings panel to specify additional directories in

which the compiler will search when looking for include files. In addition, use this panel

to define and undefine preprocessor macros.

Figure 5.18 shows the I/0 & Preprocessors target settings panel.
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Figure 5.18 1/O & Preprocessors Target Settings Panel
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Table 5.17 lists and defines each option of the I/O & Preprocessors target settings panel.

Table 5.17 1/0 & Preprocessors Panel Options

Option Description
Additional Use this text box to define a list of search paths for the
Include Directory compiler to use when searching for include files.

Separate each path with a comma. You can specify absolute
or relative paths.
Equivalent to the -I path command-line option.

Use Access Paths Check this box to instruct the compiler to search for include
Panel for Include Paths files in the user access paths defined in the Access Paths
settings panel instead of the paths in the Path for Include
Files text box.

Equivalent to the -I path command-line option.

NOTE: On a Windows PC, the maximum command-line
length is 32 KB. If you get errors about too many include
paths, try removing recursive path definitions from the
Access Paths target settings panel.
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Table 5.17 1/0O & Preprocessors Panel Options (continued)

Option Description
Define Use this text box to define preprocessor macros and,
Preprocessor Macro optionally, assign them values. Assign a value using the

equal sign (=) with no white space. Separate multiple macro
definitions with commas. For example:
EXTENDED_FEATURE=ON, DEBUG_CHECK

Equivalent to the -D name[=value] command-line option.
NOTE: If you do not assign a macro a value, the shell
assumes the value is 1.

Undefine Use this text box to undefine preprocessor macros. Separate
Preprocessor Macro multiple macro undefinitions with commas. For example:
EXTENDED_FEATURE, DEBUG_CHECK

Equivalent to the -U name command-line option.

NOTE: The shell processes any Undefine Preprocessor
Macro items after its processes all Define Preprocessor
Macro items.

Optimizations
Use the Optimizations target settings panel to define and configure the optimizations the

C compiler performs.

The compiler’s optimizer can apply any of its optimizations in either global or non-global
optimization mode. You usually apply global optimization at the end of the development
cycle, after compiling and optimizing all source files individually or in groups.

Figure 5.19 shows the Optimizations target settings panel.
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Figure 5.19 Optimizations Target Settings Panel
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Table 5.18 lists and defines each option of the Optimizations target settings panel.

Table 5.18 Optimizations Panel Options

Option Description

Smart Unrolling Use this listbox to select the maximum unrolling factor
the compiler will use in the automatic loop unrolling
optimization.
Select default to let the compiler select the unrolling
factor.

Equivalent to the -ulevel command-line option.
NOTE: If you select 0, no loops are unrolled. However,
if you select 4, loops may be unrolled with a factor of
either 2 or 4, depending upon the gain (as determined
by the compiler).
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Table 5.18 Optimizations Panel Options (continued)

Option Description

Alignment Use this listbox to select the alignment level the
compiler uses. The options are:

* default
- 0 used for size optimizations
- 2 used for speed optimizations
* 0 — Disable alignment
* 1 — Align hardware loops
* 2 — Align hardware and software loops
* 3 — Align all existing labels
* 4 — Align all existing labels and subroutine

return points
Equivalent to the ~align Ievel command-line option.

NOTE: Using a higher alignment constraint usually
increases execution speed but can also increase code
size.

Modulo Addressing Check this box to instruct the compiler to use modulo
addressing.
Equivalent to the -mod command-line option.

Optimizations Use the options of this group box to select the
optimizations the compiler performs.

The Details area of this group box describes the
specific optimizations performed by the selected
optimization level.

* Optimize For Select Faster Execution Speed to instruct the compiler
-- Faster to favor faster execution speed over reducing code size
Execution Speed as it applies the selected optimization level.
-- Smaller Select Smaller Code Size to instruct the compiler to
Code Size

favor reducing code size over faster execution speed
when applying an optimization level.
Equivalent to the -0s command-line option.

* Level0 Select to instruct the compiler to perform no
optimizations. The compiler generates unoptimized,
linear assembly language code.

Equivalent to the -00 command-line option.

* Level 1 Select to instruct the compiler to perform all target-
independent (that is, non-parallelized) optimizations,
such as function inlining. The compiler omits all target-
specific optimizations and generates linear assembly
language code.

Equivalent to the -01 command-line option.
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Table 5.18 Optimizations Panel Options (continued)

Option Description

* Level 2 Select to instruct the compiler to perform all
optimizations. The compiler outputs optimized, non-
linear assembly language code.

Equivalent to the -02 command-line option.

* Level 3 Select to instruct the compiler to perform all Level 2
optimizations and then perform global register
allocation.

Equivalent to the -03 command-line option.

* Global Optimization Check this box to instruct the compiler to apply the
selected optimizations across all the files in the build
target. Global optimization is the most effective
optimization method.

If this option is enabled, the compiler creates
intermediate files that have the . obj file extension.
Equivalent to the -cfe compiler command-line option
followed by the -0g link-phase command-line option.
NOTE: The Global Optimization option is available for
all optimization levels except Level 0.

NOTE: If you select global optimization, the IDE
applies a value of -1 for code size and data size to a file
that is globally optimized rather than reporting the code
and data size in the project window.

Source Folder Mapping

Use the Source Folder Mapping target settings panel if you are debugging an executable
file that was built in one place, but which is being debugged from another.

The mapping information you supply lets the CodeWarrior debugger find and display your
source code files even though they are not in the locations specified in the executable file’s
debug information.

NOTE  If you create a CodeWarrior project by opening an ELF file in the IDE, the IDE
uses the debug information in this file to add the source files used to build the
file to the new project.

If the IDE cannot find a particular source file, the IDE displays a dialog box
that you use to tell the IDE where the missing file is currently. The IDE uses the
current location information in conjunction with the debug information in the
ELF file to create entries in the Source Folder Mapping panel.
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Figure 5.20 shows the Source Folder Mapping target settings panel.

Figure 5.20 Source Folder Mapping Target Settings Panel
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Table 5.19 lists and defines each option of the Source Folder Mapping settings panel.

Table 5.19 Source Folder Mapping Panel Options

Option Description

Build Folder Use this text box to enter the path that contained the
executable’s source files when this executable was built.
The supplied path can be the root of a source code tree. For
example, if your source code files were in the directories
/vob/my_project/headers
/vob/my_project/source
you can enter /vob/my_project.
If the debugger cannot find a file referenced in the
executable’s debug information, the debugger replaces the
string /vob/my_project in the missing file’s name with the
associated Current Folder string and tries again. The
debugger repeats this process for each Build Folder/Current
Folder pair until it finds the missing file or no more folder
pairs remain.
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Table 5.19 Source Folder Mapping Panel Options (continued)

Option Description

Current Folder Use the Current Folder text box to enter the path that
contains the executable’s source files now, that is, at the
time of the debug session.
The supplied path can be the root of a source code tree. For
example, if your source code files are now in the directories
C:\my_project\headers
C:\my_project\source
you can enter C: \my_project in the Current Folder box.
If the debugger cannot find a file referenced in the
executable’s debug information, the debugger replaces the
Build Folder string in the missing file’s name with the string
C:\my_project and tries again. The debugger repeats this
process for each Build Folder/Current Folder pair until it finds
the missing file or no more folder pairs remain.

Add Click this button to add a new association to the Source
Folder Mapping list.

Change Click this button to change the association currently selected
in the Source Folder Mapping list.

Remove Click this button to delete the association currently selected
in the Source Folder Mapping list.

Passthrough, Hardware

Use the Passthrough, Hardware target settings panel to specify command-line options
that the shell program (scc) passes directly to individual build tools, such as the front-end
of the compiler, the various optimizers, and the assembler.

NOTE  The command-line options specified in the Passthrough, Hardware panel are
applied to the compilation of the C language source files in a build target (even
the options entered in the To Assembler text box).

To pass command-line options through to the assembler for application to the
assembly language files in a build target, use the Read Options from File text
box of the Assembler Preprocessors panel or the Additional Options text box of
the Listing File Options panel.

Figure 5.21 shows the Passthrough, Hardware target settings panel.

Targeting StarCore® DSPs 89

For More Informatioﬁ: www.freescale.com



A 4

4\
Freescale Semiconductor, Inc.

‘ %é TargStarCore.book Page 90 Monday, September 27, 2004 11:00 AM

Target Settings
StarCore®-Specific Target Settings Panels

Figure 5.21 Passthrough, Hardware Target Settings Panel
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Table 5.20 lists and defines each option of the Passthrough, Hardware settings panel.

Table 5.20 Passthrough, Hardware Panel Options

Option Description

To Front-End Use this text box to enter command-line options for the
shell (scc) to pass to the compiler front-end.
Equivalent to the -Xcfe options command-line option.

To ICODE Use this text box to enter command-line options for the shell
(scc) to pass to the compiler’s high-level optimizer.
Equivalent to the -Xicode options command-line option.

To LLT Use this text box to enter command-line options for the shell
(scc) to pass to the compiler’s low-level optimizer.
Equivalent to the -x11t options command-line option.

To Assembler Use this text box to enter command-line options for the shell
program (scc) to pass to the assembler.
Equivalent to the -Xasm options command-line option.

To Shell Use this text box to enter command-line options for the IDE
to pass to the shell program (scc).

The IDE passes the options exactly as you type them and
does not check for errors.
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Table 5.20 Passthrough, Hardware Panel Options (continued)

Option Description
Machine Use this text box to specify the path and name of a custom
Configuration File machine configuration file for the build target to use.

Equivalent to the -mc filename command line option.

Use Application Check this box to instruct the compiler to use a custom
Configuration File application configuration file. Use the Choose button to
select the desired file.

Disable this option to instruct the compiler to use the default
application configuration file.

Use a custom application configuration file to apply different
optimization levels and options to the different files and
functions of the build target.

Equivalent to the -ma filename command line option.
NOTE: An application configuration file must have the
.appli extension.

Configuration View Use this text box to specify the application configuration file
view for the build target to use.

Equivalent to the -view identifier command line option.
NOTE: This option has no effect if you do not specify an
application configuration file.

SC100 ELF Dump

Use the SC100 ELF Dump target settings panel to define the configure the behavior of
the ELF file dump utility.

NOTE  The SC100 ELF Dump panel name does not appear in the panel list of the
Target Settings window unless you select SC100 ELF Dump from the
Post-linker listbox of the Target Settings panel.

Figure 5.22 shows the SC100 ELF Dump target settings panel.
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Figure 5.22 SC100 ELF Dump Target Settings Panel
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Table 5.21 lists and defines each option of the SC100 ELF Dump target settings panel.

Table 5.21 SC100 ELF Dump Panel Options

Option Description

Output File Name Use this text box to enter the path and name of the file to
which the ELF file dump utility writes its output.

NOTE: If you leave this text box empty, the utility writes its
output to the Errors and Warnings window.

Program Bits Section Check this option to include the contents all program bits
Contents sections in the dump.
Equivalent to the -b command-line option.

All Section Contents Check this option to include the contents of all sections in
the dump.
Equivalent to the -a command-line option.
Dynamic Check this option to include the contents of all dynamic
Section Contents sections in the dump.

Equivalent to the -d command-line option.
NOTE: This option does not apply to the SC140 core.

Section Headers Check this option to include the contents of all hash
sections in the dump.

Equivalent to the -h command-line option.

NOTE: This option does not apply to the SC140 core.
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Table 5.21 SC100 ELF Dump Panel Options (continued)

Option Description

Note Section Contents Check this option to include the contents of all note
sections in the dump.
Equivalent to the -n command-line option.

Dump All Section Contents | Check this option to instruct the dump utility to write the
As Hex contents of all sections in hexadecimal.
Equivalent to the -x command-line option.

Symtab Check this option to include the contents of all symtab
Section Contents sections in the dump.
Equivalent to the -y command-line option.

Dynsym Check this option to include the contents of all dynsym
Section Contents sections in the dump.

Equivalent to the -z command-line option.

NOTE: This option does not apply to the SC140 core.

All Program Check this option to include the contents of all program
Segment Contents segments in the dump.
Equivalent to the -A command-line option.

Shlib Segment Contents Check this option to include the contents of all shlib
segments in the dump.

Equivalent to the -s command-line option.

NOTE: This option does not apply to the SC140 core.

Unknown Check this option to include the contents of all unknown
Program Segments type segments (in hexadecimal) in the dump.
Equivalent to the -u command-line option.

Overlay Section Contents Check this option to include the contents of all overlay
table sections in the dump.
Equivalent to the -o command-line option.

Shlib Section Contents Check this option to include the contents of all shlib
sections in the dump.
Equivalent to the -s command-line option.

Strtab Section Contents Check this option to include the contents of all strtab
sections in the dump.
Equivalent to the -t command-line option.

Omit Headers for Check this option to limit header information to the
Unselected Sect/Segments | specified sections and segments.
Equivalent to the -g command-line option.
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Table 5.21 SC100 ELF Dump Panel Options (continued)

Option Description
DWAREF Info Check this option to
Equivalent to the -g command-line option.
Dynamic Check this option to include the contents of all dynamic

Segment Contents

segments in the dump.
Equivalent to the -D command-line option.
NOTE: This option does not apply to the SC140 core.

ELF Header

Check this option to include ELF header information in the
dump. This is the default behavior of the dump utility.
Equivalent to the -E command-line option.

Interp Segment Contents

Check this option to include the contents of all interp
segments in the dump.
Equivalent to the -I command-line option.

Load Segment Contents

Check this option to include the contents of all load
segments in the dump.
Equivalent to the -1 command-line option.

Note Segment Contents

Check this option to include the contents of all note
segments in the dump.

Equivalent to the -N command-line option.

NOTE: This option does not apply to the SC140 core.

Phdr Segment Contents

Check this option to include the contents of all phdr
segments in the dump.
Equivalent to the - command-line option.

Dump All Program Segmt
Contents as Hex

Check this option to instruct the dump utility to write the
contents of all segments in hexadecimal.
Equivalent to the -x command-line option.

SC100 ELF to LOD

Use the SC100 ELF to LOD target settings panel to define the name of the LOD file
generated by the elflod utility.

NOTE  The SC100 ELF to LOD panel name does not appear in the panel list of the
Target Settings window unless you select SC100 ELF to LOD from the
Post-linker listbox of the Target Settings panel.

Figure 5.23 shows the SC100 ELF to LOD target settings panel.
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Figure 5.23 SC100 ELF to LOD Target Settings Panel

§ SC100ELF to LOD

Output File Mame:
Iout.lod

Table 5.22 lists and defines each option of the SC100 ELF to LOD target settings panel.

Table 5.22 SC100 ELF to LOD Panel Options

Option Description

Output File Name Use this text box to specify the path and name of the file to which
the ELF to LOD post-linker writes.

SC100 ELF to S-Record

Use the SC100 ELF to S-Record target settings panel to define the name, addressability,
and memory offset of the S-Record file generated by the elfsrec utility.

NOTE The SC100 ELF to S-Record panel name does not appear in the panel list of
the Target Settings window unless you select SC100 ELF to S-Record from
the Post-linker listbox of the Target Settings panel.

Figure 5.24 shows the SC100 ELF to S-Record target settings panel.

Figure 5.24 SC100 ELF to S-Record Target Settings Panel
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Output File Mame:

Iout.s

Addreszability
[F Byte  wiond ¢ Longword

[~ Use Memorny Offset

Offzet Amount: IEI:-:D

Table 5.23 lists and defines each option of the SC100 ELF to S-Record settings panel.
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Table 5.23 SC100 ELF to S-Record Panel Options

Option

Description

Output File Name

Use this text box to specify the path and name of the file to which
the ELF to S-Record post-linker writes S-Records.

Addressability

Use the radio buttons in this group to select byte-, word-, or long
word-addressabilty for the generated S-Record file.

Use Memory Offset

Check this box to instruct the elfsrec post-linker to add a memory
offset to the memory address of each line of the S-Record file.

Offset Amount

Use this text box to enter the memory offset the ELF to S-Record
post- linker applies to the generated file.
You can enter this value in hexadecimal or decimal.
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6

Debugging StarCore® DSP
Programs

This chapter describes the StarCore DSP-specific features of the CodeWarrior™
debugger. The IDE User Guide describes standard features of the CodeWarrior debugger.

The sections are:
¢ Stack Crawl Depth
* Registers Window
* Register Window Formatter
* Register Details Window
* Tips for Debugging Assembly Language
¢ Cycle Counter in the Simulator
¢ Debugging a .eld File Without a CodeWarrior Project
¢ System-Level Connect
* Initialization File
* Kernel Awareness
¢ Command-Line Debugging
* Manipulating Target Memory

* Save Restore Registers

Stack Crawl Depth

The maximum depth of the stack crawl is 26 stack frames.

Registers Window

The Registers window displays the register sets and registers of the target device you are
debugging. Using this window, you can see and modify the value of any register.
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To display and use the Registers window, follow these steps:

1. Open the CodeWarrior project that you want to debug.

2. Select the build target of this project that you want to debug.
3. Select Project > Debug

The debugger downloads your program to the target device and halts execution at the
program’s entry point.

4. Debug your program as required.
5. Select View > Registers
The debugger displays the Registers window. (See Figure 6.1.)

The window displays register groups and registers in a tree format.

NOTE  Before you can display the Registers window, you must halt your program.

Figure 6.1 Registers Window
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6. To modify a register’s value:
a. Double-click on a register’s value text box.
The value text box activates.

b. Type the new value to assign to the register (in hexadecimal).
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Register Window Formatter

The Register Window Formatter window lets you define the contents and layout of the
Registers Window by letting you:

¢ Select the registers to display in the Registers window from the total set of registers
available.

* Define the order in which the Registers window displays the selected registers.
¢ Create a different Registers window format for each remote connection you use.
* Export register layouts to an XML file.

* Import register layouts from an XML file.

The sections that follow explain how to use the Register Window Formatter window.

Selecting Register Sets and Registers for Display

To select the registers that appear in the Registers window, follow these steps:
1. Select Project > Debug

The debugger downloads your program to the target device or simulator using the
selected remote connection.

2. Select Debug > Register Window Formatter
The Register Window Formatter window appears. (See Figure 6.2.)

Figure 6.2 Register Window Formatter
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Register Window Formatter

3. To add an entire register group:

a. From the Available Registers listbox, select a register group that you want to
appear in the Registers window each time you use the current remote connection.

b. Click >

The selected register group moves from the Available Registers listbox to the
Selected Registers listbox.

4. To add one register from a register group:

a. In the Available Registers listbox, expand the register group that contains the
registers that you want to appear in the Registers window.

b. Select the name of the register that you want to appear in the Registers window.
c. Click >

The selected register (along with the name of the group this register is in) moves
from the Available Registers listbox to the Selected Registers listbox.

5. Click OK
The Register Window Formatter window saves your configuration and closes.
6. Select View > Registers

The Registers window appears and displays the selected register sets.

NOTE  If the Registers window is open when you modify its layout using the Register
Window Formatter window, you must close and reopen the Registers
window to see your new register configuration.

Adding a Register to a Register Group

To add a register to a register group, follow these steps:
1. Select Project > Debug

The debugger downloads your program to the target device or simulator using the
selected remote connection.

2. Select Debug > Register Window Formatter
The Register Window Formatter window appears. (See Figure 6.2.)
3. Click Add New
The Add Memory Mapped Register dialog box appears. (See Figure 6.3.)

100 Targeting StarCore® DSPs

For More Informatioﬁ: www.freescale.com



wr
4\

Freescale Semiconductor, Inc. i

TargStarCore.book Page 101 Monday, September 27, 2004 11:00 AM

Debugging StarCore® DSP Programs
Register Details Window

Figure 6.3 Add Memory Mapped Register Dialog Box

Add Memory Mapped Registe il

— Fegister
Mame: In'l_','_reg_'l

Address: ID:-;-’-‘-.BED1 234

Size [bytes]: |4 =

MSCET0 SPI Parameter B a

FSCE101 System Integratios
q SC100 EOMCE ﬂ J
SC100 Simulator Registers |7

In the Name text box, type the name of the new register.
In the Address text box, type the absolute address of the new register (in hexadecimal).

In the Size (bytes) text box, type the width of the register (in decimal).

N » A

From the Add To listbox, select the register group to which to add the register.

NOTE  To create a new register group, type a new group name in the Add To listbox.

8. Click OK

The Add Memory Mapped Register dialog box closes; the Registers Window
Formatter window adds the new register to the specified register group.

Register Details Window

You can use the Register Details window to view the values of StarCore DSP registers
and see descriptions of these registers.

XML files contain the register descriptions.

The XML register description files are in these paths:

Windows

installDir\bin\Plugins\support\Registers

Solaris

installDir/CodeWarrior ver dir/
CodeWarrior_IDE/CodeWarrior_ Plugins/support/Registers
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Register Details Window

By default, the CodeWarrior IDE searches all folders in the Registers directory when
searching for a register description file. Register description files must end with the
extension .xml.
The minimum resolution of bitfield descriptions is limited to two bits. Consequently, the
Register Details window cannot display single-bit overflow registers.
The maximum resolution of bitfield descriptions is 32 bits. Because the data registers
(DO - D15) are 40 bits wide, you cannot view all the bits in a data register simultaneously.
Instead, you must view groups of bits—high, low, and extended. For example, to view the
bits of the DO register, use the following XML register description files:

« DO.E

« DO.L

« DO.H

View Register Descriptions

To see registers and register descriptions:

1. Choose View > Register Details (Windows operating system) or
Window > Register Details (Solaris operating system).

The IDE displays the Register Details window. (See Figure 6.4.)

Figure 6.4 Register Details Window
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2. In the Description File text box, type the name of the register description file to
display. Alternatively, click Browse to display a dialog box that you can use to select
the register description file to display.
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Tips for Debugging Assembly Language

NOTE  Some registers have multiple modes (meaning that the bits of the register have
different meanings depending on the mode the register is in). If the register you
are examining has multiple modes, browse the register description files to find
the correct file for the register and mode that you are examining.

For example, the ORx registers have multiple modes. The register description
files for these registers have an underscore followed by a group of letters that
indicate the mode, as follows:

ORx_GCPM

ORx_UPM

ORx_SDRAM

(where x is a number between 0 and 11, excluding 8 and 9.)

Similarly, other multi-mode registers have description files that use an
underscore followed by a descriptive suffix.

The Register Details window displays the applicable register values and descriptions.

NOTE  You can change the format in which the CodeWarrior IDE displays registers
using the Format listbox. You also can change the textual information the
CodeWarrior IDE displays using the options of the Text View listbox.

Tips for Debugging Assembly Language

If you set a breakpoint in assembly language source code, the source pane of the debugger
window does not show the source code preceding the last breakpoint reached. You must
change the value of the program counter (which changes the location that the IDE displays
in the program) to view that source code.

NOTE  Ensure that the address value that you enter is less than that of the current
location when you change the program counter value.

(Alternatively, you can view assembly language source in the memory window.)

Change the Program Counter Value

To change the program counter value:
1. Choose Debug > Change Program Counter

The Change Program Counter dialog box appears.
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Cycle Counter in the Simulator

2.

Enter an address (in hexadecimal).

The source pane in the debugger window updates with the program counter at the
specified location.

Cycle Counter in the Simulator

If you are debugging using the simulator, CodeWarrior for StarCore DSPs lets you get the
cumulative machine cycle count and the machine instruction count.

NOTE  Due to the nature of the simulator, cycle counting is accurate only when

executing continuously (rather than single-stepping through instructions). The
cycle counter is more useful for profiling than interactive use.

To determine the number of machine cycles the simulator uses to execute a particular
algorithm, follow these steps:

1.

Set a breakpoint before the beginning of the algorithm of interest.

2. Set a breakpoint after the end of this algorithm.
3.
4

. Reset the machine cycle count.

Execute the program to the first breakpoint.

To do this, follow these steps:
a. Select View > Registers

The simulator’s Registers window appears. (See Figure 6.5.)
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Figure 6.5 Simulator Registers Window
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b. Expand the SC100 Simulator Registers node of the displayed tree.
A list of the simulator register appears.
c. Double-click the register named CYCLE

The CYCLE register and its value appear in the debugger’s register window.
(See Figure 6.6.)

Figure 6.6 The CYCLE Register in the Debugger Register Window
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d. Set the value of the CYCLE register to 0.
5. Execute the program to the second breakpoint.

The CYCLE register field of the register window shows the machine cycles used.
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Debugging a .eld File Without a
CodeWarrior Project

To debug an . eld file that does not have an associated CodeWarrior project:
1. Run the CodeWarrior IDE.
2. Choose File > Open
The Open dialog box appears.
3. Using this dialog box, select the . e1d file to be debugged and click Open.
The IDE displays the Choose a debugger dialog box. (See Figure 6.7.)

TIP  Alternatively, you can drag and drop an . eld file onto the IDE.

Figure 6.7 The Choose a debugger Dialog Box
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' StarCore CCS - SingleCore
" StarCore MetraTRE

Ok I Cancel

4. In the Choose Debugger dialog box, select the appropriate debugger
5. Press OK

The IDE creates a CodeWarrior project for the . eld file and displays the result in a
project window.

6. Press Alt-F7
The IDE displays the Target Settings window.

7. From the panel name list on the left side of the Target Settings window, select
SC100 Debugger Target.

The SC100 Debugger Target panel appears on the right side of the Target Settings
window.

8. From the Target listbox, choose the appropriate debug target.

NOTE  If the source code files used to build the . eld file to be debugged are not in
the same directory as the . e1d file, add the paths to the source code files in the
Access Paths target settings panel.
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9. Choose Project > Debug

The CodeWarrior debugger starts a debug session.

NOTE  If you debug an . eld file without a corresponding CodeWarrior project, the
IDE sets the Build before running option of the Build Settings preference
panel to Never.

As aresult, once you have debugged an . eld file, you cannot build another
project until you change the Build before running option to Ask or Always.

System-Level Connect

You can use the CodeWarrior debugger to perform a system-level connect to a target
board, either before or after downloading your program to the board. Once you connect to
the target board, you can examine system registers and memory.

Perform a System-Level Connect

You can perform a system-level connect (by choosing Debug > Connect) any time you
have a project window open and your target board is connected.

To perform a system-level connect, follow these steps:
1. Choose Project > Run

The debugger downloads your program to the target board. The program starts running
and then halts at the entry point of its main function.

NOTE  The default debugger behavior is to set a temporary breakpoint at the entry
point of main at program launch.

2. Choose Debug > Kill

The debugger stops running.
3. Ensure that the project window for the program you downloaded is selected.
4. Choose Debug > Connect

The debugger connects to the board.

You now can examine registers and the contents of memory on the board.
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Initialization File

The initialization file is a text file that contains commands that tell the debugger how to
initialize your hardware after reset but before downloading code. Use the initialization file
commands to write values to various registers, core registers, and memory locations.

To use an initialization file, you must check the Use Initialization File box and specify the
name of your initialization file in the SC100 Debugger Target settings panel.

The topics in this section are:
* Example Initialization File
¢ Customizing an Initialization File and JTAG Initialization File for 8101 Hardware
¢ Setting the IMMR Value

¢ Initialization File Commands

Example Initialization File

Listing 6.1 shows part of an 8101 initialization file named
8101_TInitialization.cfg. This file is in one of the directories listed below.
Windows

installDir\StarCore_Support\
Initialization_Files\RegisterConfigFiles\MSC8101

Solaris

installDir/CodeWarrior_ver dir/starcore_support/
Initialization_Files/RegisterConfigFiles/MSC8101

You can customize the contents of 8101_TInitialization.cfg if needed.

Listing 6.1 Excerpt from an 8101 Initialization File

POST-RESET-ON

writemmrl6é IMMR 0x1470
writemmr32 BCR 0x00900000
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Initialization File

HA#H##4##4 bankO_init ###4###4HH#4HHH4HHHAHHHHSHS
#g001l->mem_regs[0] .memc_or = 0xf£f800866 ;
writemmr32 OR0O 0xff800866

#9g001-> mem_regs[0] .memc_br = 0xfc001801;
writemmr32 BRO 0xff801801

Customizing an Initialization File and
JTAG Initialization File for 8101 Hardware

Two files define labels for 8101 registers. One uses ordinary data structures
(MMapQO001.h); the other uses packed data structures (msc8101 .h). You can
customize either of the files if needed.

If you are using 8101 hardware, include either MMapQO001 .h ormsc8101 .h in your
project. Alternatively, you can include a customized version of either file, if you
previously created one.

For Windows, MMapQ001 . h is in this directory:
installDir\StarCore_Support\flash_programmer_support
For the Solaris operating system, MMapQO001 . h is in this directory:

installDir/CodeWarrior_ver_dir/
starcore_support/flash programmer_support

For Windows, the file msc8101.h is in this directory:

installDir\Stationery\
StarCore\Msc8101\C_Source_Big_Endian

For the Solaris operating system, the file msc8101 .h is in this directory:

installDir/CodeWarrior_ver dir/CodeWarrior_IDE/
(Project Stationery)/MSC8101/C_Source_Big_ Endian

Setting the IMMR Value

The Internal Memory Map register (IMMR) holds the base address for the PPC-bus
memory-mapped registers. You can write to memory-mapped registers using either the
register name or the register address.

The debugger uses the value of the IMMR register to determine the address of other
PPC-bus memory-mapped registers.
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The debugger is aware of a change to the IMMR register only if you write to the IMMR
register in the initialization file by name (not by address).

If you initialize the IMMR by address, the debugger behaves as if you have left the IMMR
unchanged. In that case, the debugger uses the default reset value for the IMMR register
(0xF0000000) as the base address for PPC-bus memory-mapped registers when
performing all other reads and writes to those registers.

NOTE  The only exception to this rule is if you previously changed the value of the
IMMR register by name.

Initialization File Commands

Several initialization file commands exist that let you:
¢ Write to a register or memory location of a specified device in the JTAG chain.

* Write to a register or memory location of a default device (specified in the SC100
Debugger Target panel of the current project) in the JTAG device chain.

Table 6.1 Initialization File Commands

CCSConfigTemplate CCSCoreRunMode
CCSStopCore DSPJTAGClockSpeed
PRE-RESET-ON PRE-RESET-OFF
POST-RESET-ON POST-RESET-OFF
setMMRBase16 writeDevicemem8
writeDevicemem16 writeDevicemem32
writeDevicemem64 writemem8
writemem16 writemem32
writemem64 writemmr8
writemmr16 writemmr32
writemmr64 writereg8
writereg16 writereg32
writereg40
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CCSConfigTemplate

Sets the value of the specified option for the specified core of a StarCore chip.

CCSConfigTemplate JTAG index option value

Parameters
JTAG_index

JTAG chain identifier of the core to which to set the specified option to the
specified value.

option
Option to which to assign the specified value.
value

Value to assign to the specified option.

Remarks

The meaning of the option specified depends on the fype of the targeted core. In other
words, an option that has one effect on one core type may have an entirely different effect
on a different core type.

For core type MSC8102Sync, just this form of the CCSConfigTemplate command is
supported:

CCSConfigTemplate JTAG index 0 < 0 | 1 >

The first argument is the core ID to which the command applies. The second argument is
always 0. The third argument defines whether to use the DSI boot mode (use 1) or system
mode (use 0).

For example, consider two 8102 chips. To make the second of these chips operate in DSI
mode, place this command in your initialization file:

CCSConfigTemplate 5 0 1

For core type SC140, the CCSConfigTemplate command supports these values for
option:

0
Deprecated

1
Deprecated
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e 2

Enables the sc140cfg_fast_mem option. This option controls use of fast memory
writes.

If this option is enabled and a reasonably large data transfer into target storage is
requested, the command converter server (CCS) loads a small piece of code into
target storage and executes that code to expedite transfer of data. This greatly
increases data write performance.

value = 0 disable fast memory write routines
value = 1 [DEFAULT] enable fast memory write routines
¢ 3
Enables the sc140cfg_endian option. This option tells CCS how to handle data
transfers to the target board.
value = 0 SC140CFG_ENDIAN_BIG - board is treated as big endian

value = 1 SC140CFG_ENDIAN_LITTLE - board is treated as little endian
value =2 SC140CFG_ENDIAN_AUTO - board is treated with endianess it reports.

NOTE  The debugger normally sets this value based upon project settings.

e 4
Enables the sc140cfg_slow_memory option.
Enabling this option makes memory transfers with many wait-states more reliable.

This feature indicates that CCS must wait for the core to return to debug mode after
executing instructions used to read or write memory.

value = 0 off
value = 1 on [default]

NOTE It is highly recommended that you not modify this setting.

NOTE  This option does not conflict with the sc140cfg_fast_mem option.

¢ 5
Enables the sc140cfg_msc8101_sypcr option.

Use this option to specify the value to be written to the System Protection Control
Register (SYPCR) after reset of 8101 targets (that is. targets that CCS recognizes as
8101 based upon JTAG ID).

The value specified must disable the watchdog timer. Failure to do this results in the
target repeatedly resetting at some unknown interval as the watchdog timer triggers.

The default value is 0x0000FBC3
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¢ 6
Enables the sc140cfg_disable_polling option.

Use this option to enables and disable polling of the EOnCE transmit and receive
buffers by CCS for purposes of HSST and real-time data transfer.

value = 0 enable polling [default]
value = 1 disable polling

NOTE It is highly recommended that you not modify this setting.

. 7
Enables the sc140cfg_eonce_base option.
Use this option to specify the EOnCE register base address.
— The default value for msc8101 and msc8102 is 0xOOEFFEOO
— The default value for Rainbow is 0OxOOFFFEOO
— The default value for Default for StarCore LLC boards is 0x80000000

CCSCoreRunMode

Instructs CCS to poll the run mode of the specified core.

Use this command to force CCS to discover that a core has stopped when CCS does not
expect the core to have stopped.

For example, during initialization of core 0, CCS does not expect cores 1-4 (which are not
being explicitly manipulated) to enter a stop state. However, if you perform a synchronous
stop on core 0, all of the cores stop. By forcing CCS to poll, CCS discovers that the other
cores have stopped and, as a result, you can manipulate these cores as well.

CCSCoreRunMode core_id

Parameter
core_1id

Identifier of the core to query.

Remarks

The CCSCoreRunMode command is used primarily to prompt CCS to poll and discover
that a core has changed run mode as an indirect consequence of communication with a
different JTAG device.

The command does not return a value to the caller.
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Example:

CCSStopCore 0 #causes synch-stop of all 4 cores on chip

CCSCoreRunMode 1 # CCS polls & finds that core #1 has stopped
CCSCoreRunMode 2 # CCS polls & finds that core #2 has stopped
CCSCoreRunMode 3 # CCS polls & finds that core #3 has stopped
CCSCoreRunMode 4 # CCS polls & finds that core #4 has stopped

CCSStopCore

Stops the identified core by putting it in debug mode. If the identified core is of type
MSC8102Sync, then the entire device is stopped (that is, all four cores are synchronously
stopped).

In multi-core initialization, you may need this command to quiesce the slave cores while
the aggregator is being configured.

CCSStopCore core_id

Parameter
core_1id

Identifier of the core to stop.

DSPJTAGClockSpeed

Sets the speed of the JTAG clock.
DSPJTAGClockSpeed speed

Parameter
speed
Kilohertz rate, such as 1000.

PRE-RESET-ON

Specifies commands to be executed before a reset.

PRE-RESET-ON
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Remarks

Either command PRE-RESET-OFF or POST-RESET-ON halts this functionality. For
example, if the initialization file includes both commands PRE-RESET-ON and PRE-
RESET-OFF, the debugger executes all the intervening commands before the reset.

If the initialization file does not include either command PRE-RESET-ON or POST-
RESET-ON, the debugger executes all the commands before the reset.

PRE-RESET-OFF

Indicates the final command to be executed before the reset.

PRE-RESET-OFF

POST-RESET-ON

Indicates commands to be executed after the reset.

POST-RESET-ON

Remarks

The command POST-RESET-OFF halts this functionality. For example, if the
initialization file includes both commands POST-RESET-ON and POST-RESET-OFF,
the debugger executes all the intervening commands after the reset.

If the initialization file does not include either command PRE-RESET-ON or POST-
RESET-ON, the debugger executes all the commands before the reset.

POST-RESET-OFF

Indicates the final command to be executed after the reset.

POST-RESET-OFF
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setMMRBase16

Provides the debugger with the base value of an MMR (Memory Mapped Register).

setMMRBasel6 MMR _register _name base_value

Parameters
MMR_register_name

The name of a StarCore memory mapped register. For example, IMMR.

NOTE  Typically, specify IMMR (Internal Memory Map Register) for this parameter.

base_value

The base value of the specified MMR register. The debugger uses this value to
determine the location of the MMR register.

Remarks

Use this command to attach to a program that is already running on a board. The command
is required in this scenario because, at attach-time, the debugger cannot determine the
value of an MMR’s base from a register initialization file.

Typically, you use the setMMRBasel6 command this way:
1. Display the SC100 Debugger Target target settings panel.
2. Check the Do Not Reset PC box of this panel.

3. Check the Use Initialization File box in this panel and enter the path and name of the
initialization file that contains your setMMRBasel6 command.

4. From the IDE’s menu bar, select Debug > Attach

writeDevicemems$8

Writes an 8-bit value to the specified memory location of the specified device on the
JTAG chain.

writeDevicemem8 JTAG_index memory._location value

Parameters
JTAG_index
JTAG chain device identifier.
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memory_location
Address in device memory.
value

Value to write (in decimal or hexadecimal).

writeDevicemem16
Writes a 16-bit value to the specified memory location of the specified device on the
JTAG chain.

writeDevicememl6 JTAG_index memory._ location value

Parameters
JTAG_index

JTAG chain device identifier.
memory_location

Address in device memory.
value

Value to write (in decimal or hexadecimal).

writeDevicemem32
Writes a 32-bit value to the specified memory location of the specified device on the
JTAG chain.

writeDevicemem32 JTAG_index memory. location value

Parameters
JTAG_index

JTAG chain device identifier.
memory_location

Address in device memory.
value

Value to write (in decimal or hexadecimal).
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writeDevicemem64

Writes a 64-bit value to the specified memory location of the specified device on the
JTAG chain.

writeDevicemem64d JTAG_index memory_ location value

Parameters
JTAG_index

JTAG chain device identifier.
memory_location

Address in device memory.
value

Value to write (in decimal or hexadecimal).

writemem8

Writes an 8-bit value to memory.

writemem8 memory location value

Parameters
memory_location

Address in device memory.
value

Value to write (in decimal or hexadecimal).

writemem16

Writes a 16-bit value to memory.

writememlé memory location value

Parameters
memory_location

Address in device memory.
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value

Value to write (in decimal or hexadecimal).

writemem32

Writes a 32-bit value to memory.

writemem32 memory location value

Parameters
memory_location

Address in device memory.
value

Value to write (in decimal or hexadecimal).

writemem64

Writes a 64-bit value to memory.

writemem64 memory location value

Parameters
memory_location

Address in device memory.
value

Value to write (in decimal or hexadecimal).

writemmr8

Writes to an 8-bit, memory-mapped register.

writemmr8 memory mapped register value

Parameters
memory._mapped_register

Register name.
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value

Value to write (in decimal or hexadecimal).

writemmr16

Writes to a 16-bit, memory-mapped register.

writemmrlé memory mapped_register value

Parameters

memory._mapped_register
Register name.

value

Value to write (in decimal or hexadecimal).

writemmr32

Writes to a 32-bit, memory-mapped register.

writemmr32 memory mapped_register value

Parameters

memory._mapped_register
Register name.

value

Value to write (in decimal or hexadecimal).

writemmr64

Writes to a 64-bit, memory-mapped register.

writemmr64 memory mapped_reglister value

Parameters
memory._mapped_register

Register name.
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value

Value to write (in decimal or hexadecimal).

writereg8

Writes to an 8-bit core register.

writereg8 core_register value

Parameters
core_register

Register name.
value

Value to write (in decimal or hexadecimal).

writereg16

Writes to a 16-bit core register.

writeregl6é core_register value

Parameters
core_register

Register name.
value

Value to write (in decimal or hexadecimal).

writereg32

Writes to a 32-bit core register.

writereg32 core_register value

Parameters
core_register

Register name.
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value

Value to write (in decimal or hexadecimal).

writereg40

Writes to a 40-bit core register.

writereg40 core_register value

Parameters
core_register

Register name.
value

Value to write (in decimal or hexadecimal).

Kernel Awareness

You can indicate that you are using one of the supported real-time operating systems
(RTOS) by selecting your RTOS from the Kernel Awareness listbox of the SC100
Debugger Target settings panel.

If you are not using an RTOS, select None from the Kernel Awareness listbox.

If you debug an application using the Enea OSE RTOS, the IDE displays a menu called
OSE. This menu has one option: Task Info.

When you select Task Info from the OSE menu, the Tasks window displays information
about all the running tasks. (See Figure 6.8.)

Figure 6.8 Tasks Window

imTasks 1Ol x|
(Ox00000005) - (0x00000002) timerInt Info

(0x00000004) master o Name: timerInt
(0x00000003)

slave

extralnt émStatus: Beady
o muThreadID: z

o Priority: 21

timerlnt

(0x00000001) myIdle

E----T}me: Int

Clicking a task name in the left pane of the Tasks window selects a task and causes the
right pane of the window to display information relevant to the currently selected task.

Table 6.2 lists the Tasks window descriptors.
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Table 6.2 Tasks Window Descriptors
Label Description
Name The name of the task.
Status The current status of the task (for example, Ready, Running, or
Stopped).

mwThreadID The ID number assigned to the task thread.

Priority An integer value that indicates the priority for running a task.

Type The type of the task. The possible values are:
* Prio — prioritized task

Bkgr — background task

Int — interrupt task

Time — timer interrupt task

Phan — phantom task

Kill — previously killed task

lllg — Invalid (illegal) task

Idle — idle task

Command-Line Debugging

You can debug from the command line as well as from within the CodeWarrior IDE.
When you debug from the command line, you can use:

¢ Tcl commands

¢ Command-line debugger commands

Tcl Support

This section describes command-line debugger’s Tcl support.

Resolution of Conflicting Command Names

The names of several command-line debugger commands conflict with the Tcl
commands. Table 6.3 explains how the command-line debugger resolves such conflicts (if
the mode is set to auto).
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Table 6.3 Resolving Clashing Commands

Command | Resolution

load If you pass the command-line debugger a load command that includes a
filename containing the suffix .e1d or .mcp, the debugger loads the
project. Otherwise, the debugger invokes the Tcl load command.

break If you pass the command-line debugger a break command from within a
script and the command has no arguments, the debugger invokes the
Tcl break command. Otherwise, the debugger interprets a break
command as a command to control breakpoints.

close If you pass the command-line debugger a close command that has no
arguments, the debugger terminates the debug session. Otherwise, the
debugger invokes the Tcl close command.

Execution of Script Files

Tcl usually executes a script file as one large block, returning only after execution of the
entire file. For the run command, however, the command-line debugger executes script
files line-by-line. If a particular line is not a complete Tcl command, the debugger appends
the next line. The debugger continues appending lines until it gets a complete Tcl script
block.

For example, Listing 6.2 shows code that includes a script. For the Tcl source
command, the debugger executes this script as one block. But for the run debug
command, the debugger executes this script as two blocks: the set statement and the
while loop.

Listing 6.2 Example Tcl Script

set x 0;
while {$x < 5}
{

puts "x is S$x";

set x [expr $x + 1]

}

NOTE  The run debug command synchronizes debug events between blocks in a
script file. For example, after a go, next, or step command, run polls the
debug thread state and does not execute the next line or block until the debug
thread terminates.
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However, the Tcl source command does not consider the debug thread state.
Consequently, use the run debug command to execute script files that contain
these debug commands: debug, go, next, stop, and kill.

Tcl Startup Script
The command-line debugger can automatically run a Tcl script each time you open the
command-line debugger window. This script is called a startup script.

You can use both Tcl and command-line debugger commands in the startup script. For
example, you might include commands that set an alias or a define color configuration in a
startup script.

To create a command-line debugger startup script, follow these steps:

1. Put the desired Tcl and command-line debugger commands in a text file.
2. Name this file tcld. tcl

3. Place tcld. tcl in one of the directories listed below.

* On a Windows® PC, put tcld. tcl in the system directory.
For example, on Windows XP, put tcld. tcl in the WINDOWS directory.

* On a Solaris Workstation, put tc1d. tcl in your home directory.

NOTE  There is no synchronization of debug events in the startup script.
Consequently, put the ¢ debug command to the startup script and place these
debug commands in another script so they will execute properly:
debug, go, stop, kill, next, and step.

Command-Line Debugging Tasks

Table 6.4 provides instructions for common command-line debugging tasks.

Table 6.4 Common Command-Line Debugging Tasks

Task Instructions Comments

Open command-line From IDE menu bar, select

debugger window Debug > Command Line Debugger

Enter one command 1. On the command line, type a command You can use shortcuts
followed by a space. instead of complete
2. Type any valid command-line options, command names, such as b
separating each with a space. for break.
3. Press Enter
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Table 6.4 Common Command-Line Debugging Tasks (continued)

Task

Instructions

Comments

Enter multiple

1. Put several commands to a file.

The extension . tcl makes

command hints

commands 2. Save the file with the . tc1 extension. the file a script file.
3. Execute the script using the run
command.

View debug Type command and space —

Hint shows syntax for rest of command.

Type space at start of command line —
Hint text for commands appears at bottom
of command-line debugger window.

Repeat a command

1. Type command and press Enter —
Debugger executes the command.

2. Press Enter again —

Debugger executes the command again.

To see ID numbers of
commands, execute the
history command.

Review
previous commands

Press Up Arrow and Down Arrow keys.

Clear command
from the command line

Press the Esc key.

Stop an executing script

Press the Esc key.

Toggle between
insert/overwrite mode

Press the Insert key.

down one line

Scroll up/ Press Page Up or Page Down key.
down a page
Scroll up/ Press Ctrl-Up Arrow or

Ctrl-Down Arrow keys.

Scroll left/right
one column

Press Ctrl-Left Arrow or
Ctrl-Right Arrow keys.

Scroll to beginning or
end of buffer

Press Ctrl-Home or Ctrl-End keys.

Copy text from
command-line
debugger window

1. Drag cursor over text.
2. Press Enter

Selecting Edit > Copy is an
alternative to pressing Enter.

Paste text into
command-line
debugger window

1. Put mouse cursor on the command line.

2. Right-click the mouse button.

Selecting Edit > Paste is an
alternative to right-clicking.
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Command-Line Debugger Commands

This section lists and defines each command-line debugger command.

alias

Creates an alias for a debug command, removes such an alias, or lists all current aliases.
al[ias] [alias_name] [alias_definition]
Parameters
alias_name
New alias value.
alias_definition

Command.

Examples

Table 6.5 shows examples of the alias command.

Table 6.5 alias Command-Line Debugger Command—Examples

alias x close Makes x an alias for the c1ose command.
alias Shows all current aliases.
alias x Removes previously defined alias x.

break
Sets a breakpoint, removes a breakpoint, or displays current breakpoints.
blreak] [func_name | machine_addr] |
[file _name line_num [column_number] ] |
[func_name | brkpt_num off]
Parameters
func_name
Function name.
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machine_addr
Machine address.
file_name
Name of a file.
line_num
Line number.
column_number
Column number.
brkpt_num

Breakpoint number.

Examples

Table 6.6 shows examples of the break command.

Table 6.6 break Command-Line Debugger Command—Examples

break fie Sets breakpoint on function fie.

break fum off Removes breakpoint from function fum.

break $1048 Sets breakpoint on machine address $1048.

break Displays all current breakpoints, including breakpoint
numbers.

break #4 off Removes breakpoint 4.

Break sc_main.c 15 | Sets breakpoint on line 15 of file sc_main.c.

bringtofront

Displays the command-line debugger window in front of all other windows, or lets other
windows appear in front of the command-line debugger window.

bri[ngtofront] [on | off]

Examples

Table 6.7 shows examples of the bringtofront command.
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Table 6.7 bringtofront Command-Line Debugger Command—Examples

bringtofron on Moves command-line debugger window to front of screen.

bringtofront off Lets other windows appear in front of the command-line
debugger window.

bringtofront Toggles current bringtofront setting.

cd

Changes to a different directory or displays the current directory. (Pressing the Tab key
completes the directory name automatically.)

cd [path]

Parameter
path

Directory pathname; accepts asterisks and wildcards.

Examples

Table 6.8 shows examples of the cd command.

Table 6.8 cd Command-Line Debugger Command—Examples

cd Displays current directory.

cd c: Changes to the C: drive root directory.

cd d:/mw/0622/test | Changes to the specified D: drive directory.

cd c:p*s Changes to any C: drive directory whose name starts with p
and ends with s.

change
Changes the contents of a register, a memory location, or a block of registers or memory
locations.
clhange] [ register | reg_block | address | addr_block ]
[ value ] [ 8bit |16bit | 32bit | 64bit ]
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Parameters
register

Register name.
reg_block

Names of the first and last registers of a block, specified as
register_first. . register_last.

address
Memory location address.
addr_block
Memory location block, specified in either of two ways:
» First and last addresses of the block, in the form address_first . . address_last
 First address and number of locations, in the form address#count
value

New fractional, hexadecimal, or decimal value.

Remarks

NOTE  You cannot change some memory locations or registers if you are using a
hardware board (for example, ROM memory).

The default memory-access mode depends on the type and size of the new value:

o If valueis fractional, the default mode is 16-bit.
¢ If value is hexadecimal, the length determines the default mode:

— length <=2: 8-bit, as in $1, $12, or $01

— 2 <length <= 4: 16-bit, as in $0001 or $123

— 4 <length <= 8: 32-bit, as in $00000123 or $1234567

— length > 8: 64-bit, as in $123456789
e If valueis decimal, the size determines the default mode:

— value <= Oxff: 8-bit, as in 0, 54, or 255

— value > Oxff: 16-bit, as in 256, 65535, or 1000

—  Oxffff < value <= Oxffffffff: 32-bit, as in 65536 or 3253532

— value > Oxffffffff: 64-bit, as in 4294967296

Examples

Table 6.9 shows examples of the change command.
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Table 6.9 change Command-Line Debugger Command—Examples

change R1 $123 Assigns value 123 to register R1.

change R1..R5 $5432 Assigns value 5432 to registers R1 through R5.

c p:10..17 3456 Assigns value 3456 to addresses 10 through 17.

c p:18..1f $03456 Assigns value 00003456 to addresses 18 through 1F.

cls
Clears the command line debugger window.
cl[s]
close
Closes the opened default project.
clo[se]
config
Displays current configuration information, provides the name of the default project or
build target, or configures:
¢ command-line debugger window colors
* command-line debugger window scrolling size
¢ command-line debugger window mode
¢ Default build target
* Hexadecimal prefix
¢ Memory identifier
* Processor name
¢ Subprocessor name
confl[ig] [ clolor] [r | m | ¢ | s | e | n]
text_color [background color] |
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m[ode] [ dsp | tcl | auto] |

slcroll] number_of_lines |

hlexprefix] hexadecimal_ prefix |

mem[identifier] memory_ identifier |

plrocessor] processor_name [subprocessor_name] ]

Parameters

color text indicators — r (registers), m (memory), ¢ (commands), s (script), e
(errors), or n (normal)

text_color
Text color values for red, green, and blue, each from 0 through 255.

background_color

Background color values for red, green, and blue, each from 0 through 255.
mode

Command-name conflict resolution mode:

¢ dsp (use command-line debug commands)

e tcl (use tcl commands)

* auto (resolve automatically)
number_of_lines

Number of lines to scroll.
hexadecimal_prefix

Prefix for display of hexadecimal values.
memory_identifier

Memory identifier.
processor_name

Name or identifier of target processor.
subprocessor_name

Name or identifier of target subprocessor.
target_name

Name of build target.

Examples

Table 6.10 shows examples of the config command.
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Table 6.10 config Command-Line Debugger Command—Examples

config Displays current configuration information.

config ¢ e $£f S0 $0 Sets error text to red.

config ¢ r $0 $0 $0 S$ff $ff SEff | Sets register display to black, on a white
background.

config s $10 Sets page scrolling to 16 (decimal) lines.

config m dsp Sets clash resolution to dsp mode.

config hexprefix 0x Specifies 0x prefix for hexadecimal values.

config memidentifier m Sets memory identifier to m.

config processor 8101 Sets processor to 8101.

config project Displays default-project name.

config target Displays default build-target name.

config target debug release x86 Changes default build-target name to
debug release x86.

copy

Copies contents of a memory address or address block to another memory location.

co[py] addr_group addr

Parameters
addr_group
One of these memory-address specifications:
¢ A single address
» First and last block addresses, in the form address_first . . address_last
¢ First address and number of locations, in the form address#count
addr

First address of the destination memory block.
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Examples

Table 6.11 shows examples of the copy command.

Table 6.11 copy Command-Line Debugger Command—Examples

copy p:00..1f p:30 | Copies contents of memory addresses 00 through 1£ to a
contiguous memory block beginning at address 30.

copy p:20#10 p:50 Copies contents of 10 consecutive memory locations,
starting at address 20, to a contiguous memory block
beginning at address 50.

debug

Starts a command-line debugger session.

de[bug] [project_file_name]

Parameters
project_file_name

Name of a project file.

Examples

Table 6.12 shows examples of the debug command.

Table 6.12 debug Command-Line Debugger Command—Examples

debug Starts a command-line debugger session for the open, default
project.
debug des.mcp Starts a command-line debugger session for project des . mcp.

dir

Lists directory contents.

NOTE  Youcan use the dir command-line debugger command the same way you use
the dir operating system command with one exception: You cannot use dir
with any option that requires user keyboard input (such as /p for the dir
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operating system command).
The same is true of the 1s command.

Examples

Table 6.13 shows examples of the dir command.

Table 6.13 dir Command-Line Debugger Command—Examples

dir Lists all files of the current directory.

di *.txt Lists all current-directory files that have the . txt filename extension.

dir c:/tmp Lists all files in the tmp directory on the C: drive.

dir /ad Lists only the subdirectories of the current directory.

disassemble

Disassembles the instructions of the specified memory block.

di[sassemble] addr_block

Parameter
addr_block
Memory location block, specified in either of two ways:
— First and last addresses of the block, in the form address_first. . address_last

— First address and number of locations, in the form address#count

Examples

Table 6.14 shows examples of the disassemble command.

Table 6.14 disassemble Command-Line Debugger Command—Examples

disassemble Disassembles instructions from the PC (if changed) or
from the last address.

disassemble p:0..20 Disassembles contents of memory address block 0 to 20.

disassemble p:3$50#10 | Disassembles contents of memory location 50, plus nine
subsequent locations.

Targeting StarCore® DSPs 135

For More Informatioﬁ: www.freescale.com



A 4

argStarCore.book Page 136 Monday, September 27, 2004 11:00 AM

4\
Freescale Semiconductor, Inc.
o,

Debugging StarCore® DSP Programs
Command-Line Debugging

display

Displays the contents of a register or memory location; lists all register sets of a target;
adds register sets, registers, or memory locations; or removes register sets, registers, or
memory locations.

dlisplay] [ regset ] | {on alll | [off all]l | [off id_number ]
| [on reg_group | reg_block
| addr_group [8bit | 16bit | 32bit | 64bit]]
| [off reg group | reg_block | addr_group [8bit | 1l6bit
| 32bit | 64bit]]

Parameters

id_number
Display-item identification number.

reg._group
List of register sets, separated by spaces. Possible sets are:

GPR, SIM, EONCE, GEN_SIU, MEM_CTRL, SYS_INT_ TIM, DMA,
INT_CTRL, ClocksReset, IOPort, CPMTimers, SDMAGen,
IDMA, FCC, BRG, I2C, SP, SCC, SMC, SPI, CPMMux, SI, MCC,
HDI16, EFCOP, PIC, QBUS, ALL

reg_block

Names of the first and last registers of a block, specified as
register_first . . register_last.

addr_group
One of these memory-address specifications:
¢ A single address
» First and last block addresses, in the form address_first. . address_last

¢ First address and number of locations, in the form address#count

Remarks

The Registers window lists the register sets that can be part of a reg_group. (To
display this window, make sure that the debugger window is open, and then select
View > Registers.)
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When you display registers or memory locations, the display command returns
the values to Tcl. Consequently, you can embed the display command to Tcl as

follows:

set r0 [display r0] ; puts $r0 ;
set rOM [display p:$r0 32bit] ; puts $SrOM
set rOrl [display r0..rl] ; puts SrOrl ;

The default memory display unit is 16 bits, but you can specifying a different size.
To change the number base of display values, use the radix command.

Examples

Table 6.15 shows examples of the display command.

Table 6.15 display Command-Line Debugger Command—Examples

display Shows default display items, such as register sets.
(The command-line debugger executes this command
whenever program execution stops.)

display on Lists the default display items.

display regset Lists all available register sets for the target processor.

display on EONCE QBUS Adds the EONCE and QBUS register sets to the default

display items.

display off SIM Removes the SIM register set from the default display
items.

display on ALL Adds all supported register sets to the default display
items.

display on p:230#10 Adds the specified memory locations to the default
display items.

display off #2 Removes item number 2 from the default display items.

display R1 Shows contents of register R1, then returns to Tcl.

display R1..R5 Shows contents of registers R1 through R5.

display p:00..$100 Shows contents of memory addresses 0 to 256

(hexadecimal 100).

display p:00#$200 8bit | Shows contents of the 512-address (200 hexadecimal
address) block, starting with address 0, in 8-bit mode.
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evaluate

Displays the type or value of a C variable.

e[valuate] [ b | 4 |£ | h | ul variable

Parameters

Display format — b (binary), d (decimal), f (fraction), h
(hexadecimal), or u (unsigned)

variable

Variable name.

Examples

Table 6.16 shows examples of the evaluate command.

Table 6.16 evaluate Command-Line Debugger Command—Examples

evaluate Lists the types for all variables in the current and global stack.

evaluate i Returns the value of variable i.

exit
Closes the command-line debugger window.
[ex]it
go
Starts to debug your program from the current instruction.
glo] [ all | time_period ]
Parameters
all
Specifier for all target programs (of multiple cores).
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time_period

Number of seconds program executes, if no breakpoint or stop command halts
execution.

Remarks

If you execute the go command interactively, the command returns immediately,
and target-program execution starts. Then you can wait for execution to stop (for
example, due to a breakpoint) or type the stop command.

If you execute the go command in a script, the command-line debugger polls until
the debugger stops (for example, due to a breakpoint). Then the command-line
debugger executes the next command in the script. If this polling continues
indefinitely because debugging does not halt, you can press the Esc key to stop the
script.

Examples

Table 6.17 shows examples of the go command.

Table 6.17 go Command-Line Debugger Command—Examples

go Returns immediately. The program stops at the first breakpoint or when you
enter a stop command.

go 1 Stops polling the target if execution does not reach a breakpoint within 1
second. (Also sets Tcl variable $still_runningto 1.)

go all Starts all target programs of multiple cores.

help

Displays debug command help in the command-line debugger window.

hlelp] [command ]

Parameter
command

Name or short-cut name of a command.

Examples

Table 6.18 shows examples of the help command.
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Table 6.18 help Command-Line Debugger Command—Examples

help

Lists all debug commands.

help

b Displays help information for the break command.

history

Lists the history of the commands entered during the current debug session.

hi[story]

hsst_attach_listener

Sets up a Tcl procedure that the debugger notifies any time there is data in an
communication channel.

hsst_alttach_listener] channel_id tcl_proc_name

Parameters

channel_id

Channel identifier.

tcl_proc_name

Name for the Tcl procedure.

Example

This command automatically executes procedure call_back when target data is
available on a communication channel.

proc call_back { } {
global hsst_descriptor;
global hsst_nmemb;
global hsst_size;
puts [ hsst_read S$hsst_size
Shsst_nmemb Shsst_descriptor |
}

set cid [ hsst_open channell ]

hsst_attach_listener $cid call_back;
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hsst_block_mode

Specifies blocked mode for a communication channel. This blocks all hsst_read calls
until the requested amount of data is available from the target. (Blocked mode is the
default setting for all channels.)

hsst_bl[lock_mode] channel_ id

Parameter
channel_id

Channel identifier.

Example
Specify blocked mode for channel $cid:
hsst_block_mode $cid

hsst_close

Closes a communication channel with the host machine.

hsst_c[lose] channel_ id

Parameter
channel_id

Channel identifier.

Example
Close channel $cid:

hsst_close $cid

hsst_detach_listener

Detaches a listener (previously attached for automatic data notification).

hsst_d[etach_listener] channel_ id
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Parameter
channel_id

Channel identifier.

Example
Detach the listener from channel $cid:

hsst_detach_listener S$cid

hsst_log
Logs data to a directory.
hsst_1l[og] [ directory_name ]
Parameter

directory_name

Name of the directory to receive logging data.

Example

Table 6.19 shows examples of the hsst_1og command:

Table 6.19 hsst_log Command-Line Debugger Command—Examples

hsst_log c:\logdata Debugger logs the data to directory logdata.

hsst_log Debugger stops logging.

hsst_noblock_mode

Specifies unblocked mode for a communication channel. This admits all hsst_read
calls immediately, with any available data, although limited by the requested size.

hsst_n[oblock_mode] channel_id

Parameter
channel_ id

Channel identifier.
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Example
Specify unblocked mode for channel $cid:
set cid [ hsst_open channell ]

hsst_noblock_mode S$cid

hsst_open

Opens a communication channel with the host machine.

hsst_ol[pen] channel_id

Parameter
channel_id

Channel identifier.

Example
Open channel Scid:

set cid [hsst_open ochannell]

hsst_read

Reads data from an open communication channel.

hsst_r[ead] size nmemb channel_ id

Parameters
size

Number of bytes in data items.
nmemb

Number of data items.
channel_ id

Channel identifier.

Example

Read 15 data items, each of 1 byte, from channel Scid:
puts [hsst_read 1 15 S$Scid]
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hsst write

Writes data to an open communication channel.

hsst_wl[rite] size data channel_ id

Parameters
size

Number of bytes in data items.
data

Number of data items.
channel_ id

Channel identifier.

Example
Write 0x1234, as 2 bytes, to Scid:
hsst_write 2 0x1234 $cid

kill

Stops one or all current debug sessions.
k[ill] [all]

Parameter
all

Specifier for all debug sessions.

Examples

Table 6.20 shows examples of the ki1l command.

Table 6.20 kill Command-Line Debugger Command—Examples

kill Stops the current debug session.

kill all Stops all debug sessions (of multiple cores).
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load

Opens a project or load records into memory.
1[oad] project_file name | eld file name
or

1l[ocad] -h | -b file name [ memory_location ]

Parameters
project_file_name

Name of project file to be loaded.
eld file name

Name of object (.eld) file to be converted to a project file, then loaded.

Hexadecimal specifier.

Binary specifier
file name

Name of file to be loaded into memory.
memory_location

Destination address in memory.

Examples

Table 6.21 shows examples of the 1oad command.

Table 6.21 load Command-Line Debugger Command—Examples

load des.mcp Loads project des .mcp.

load des.eld Creates default project from the des . eld object file,
then loads the project.

load -h dat.lod Loads contents of hexadecimal file dat . 1od into
memory.

load -b dat.lod p:$20 Loads contents of binary file dat . 1od into memory,
beginning at $20.

Targeting StarCore® DSPs 145

For More Informatioﬁ: www.freescale.com



A 4

TargStarCore.book Page 146 Monday, September 27, 2004 11:00 AM

4\
Freescale Semiconductor, Inc.
|

Debugging StarCore® DSP Programs
Command-Line Debugging

log

Logs the commands or display entries of a debug session. If issued with no parameters, the
command lists all open log files.

lolg] [off] [c | s file name]

Parameters
C

Command specifier.

Display-entry specifier.
file name

Name of a log file.

Examples

Table 6.22 shows examples of the 1og command.

Table 6.22 log Command-Line Debugger Command—Examples

log Lists currently opened log files.

log s session.log Logs all display entries to file session.log.

log ¢ command.log Logs your commands to file command. log.

log off ¢ Stops command logging.

log off Stops all logging to the command-line debugger window.

Is

Lists directory contents.

NOTE  You can use the 1s debug command the same way you use the dir operating
system command with one exception: You cannot use any option that requires
user keyboard input (such as /p for the dir operating system command).

The same is true of the dir command.
146 Targeting StarCore® DSPs

For More Informatioﬁ: www.freescale.com



A 4

4\
Freescale Semiconductor, Inc.
TargStarCore.book Page 147 Monday, September 27,2004 11:00 AM

Debugging StarCore® DSP Programs

Command-Line Debugging
Examples
Table 6.23 shows examples of the 1s command.
Table 6.23 Is Command-Line Debugger Command—Examples
1s Lists all files of the current directory.
ls *.txt Lists all current-directory files that have the . txt filename extension.
1s c:/tmp Lists all files in the tmp directory of the C: drive.
ls /ad Lists only the subdirectories of the current directory.

next
Steps over subroutine invocations.
nlext]
Remarks
If you execute the next command interactively, the command returns
immediately, and target-program execution starts. Then you can wait for execution
to stop (for example, due to a breakpoint) or type the stop command.
If you execute the next command in a script, the command-line debugger polls
until the debugger stops (for example, due to a breakpoint). Then the command-
line debugger executes the next command in the script. If this polling continues
indefinitely because debugging does not stop, press the Esc key to stop the script.
pwd
Displays the working directory.
pwd
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radix

Shows or changes the default input radix (number base) for command entries and display
of registers and memory locations. Entering this command without any parameter values
displays the current default radix.

rladix] (b | d | £ | h | ul
[ register | reg_block | addr_group ]...
Arguments

Display format — b (binary), d (decimal), f (fraction), h
(hexadecimal), or u (unsigned).

register
Register name.
reg_block

Names of the first and last registers of a block, specified as
register_first . . register_last

addr_group
One of these memory-address specifications:
¢ A single address
* First and last block addresses, in the form address_first. . address_last

¢ First address and number of locations, in the form address#count

Remarks

The factory default radix is hexadecimal, but you can override this default by
typing the appropriate radix specifier before a constant. These specifiers are:

 hexadecimal — dollar sign ($)
¢ decimal — left quote ()

¢ binary — percent sign (%)

* fraction — caret (")

To avoid typing many of the same specifier characters, use the radix command
to change the default radix.

Examples

Table 6.24 shows examples of the radix command.
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Table 6.24 radix Command-Line Debugger Command—Examples

radix Shows the current default radix.

radix D Changes the default input radix to decimal.

radix H Changes the default input radix to hexadecimal.

radix £ r0..r7 Changes the display radix for the specified registers to
fraction.

radix d x:0#10 rl Changes the display radix for the specified register and
memory blocks to decimal.

restart

Restarts the debug session.

[re]lstart

run

Executes a Tcl script file block by block.

ruln] file name

Parameter
file name

Name of the file to be executed

Remarks
You can use the run command to execute a script that includes any of the
commands 1oad, close, debug, kil1l, or run. However, such commands
must not be in a loop or other such block.

Example
Execute file test . tcl:

run test.tcl
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save

Saves the contents of memory locations to a binary file or a text file containing
hexadecimal values.

salvel -h | -b addr_block ... filename [-a | -c | -o]
Parameters
-h

Instructs the debugger to write information in hexadecimal. This option includes
memory location information in the file. As a result, when loading a hexadecimal
file, you do not have to specify its address.

Instructs the debugger to write information in binary format. This option does not
include memory location information in the file. As a result, if you load a binary
file, you must specity its address.

addr_block
Memory location block, specified in either of two ways:
» First and last addresses of the block, in the form address_first. . address_last

¢ First address and number of locations, in the form address#count

Append specifier. Instructs the command-line debugger to append the saved
memory contents to the current contents of the specified file.

No-overwrite specifier. Instructs the debugger to cancel the save command if the
specified file already exists, thereby preventing changes to this file’s contents.

Overwrite specifier: tells the debugger to overwrite any existing contents of the
specified file.

Remarks
You can use the Tcl set command to name a particular block of memory, then use

that name in the save command.

Examples

Table 6.25 shows examples of the save command.
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Table 6.25 save Command-Line Debugger Command—Examples

set addressBlockl "p:10.. 31" Dumps contents of two memory
set addressBlock2 "p:10000#20" blocks to the text file
save -h $addressBlockl $addressBlock2 hexfile -a | hexfile.lod (in append mode).

set addressBlockl "p:10.. 31" Dumps contents of two memory
set addressBlock2 "p:10000#20" blocks to the binary file
save -b $addressBlockl $addressBlock2 binfile -o binfile.lod (in overwrite mode).

step
Steps through a program, automatically executing the display command.
stlep] [1i | in | into | out]
Parameters
11

One line specifier.
in

One instruction specifier.
into

Step into specifier.
out

Step out specifier.

Examples

Table 6.26 shows examples of the step command.

Table 6.26 step Command-Line Debugger Command—Examples

step 1i Steps one line.
step in Steps one instruction.
step into Steps into a function.
step out Steps out of a function.
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stop

Stops a running program (started by a go, step, or next command).

s[top] [all]

Parameter
all

Specifies all target programs (of multiple cores).

Examples

Table 6.27 shows examples of the st op command.

Table 6.27 kill Command-Line Debugger Command—Examples

stop Stops the currently running target program.

stop all Stops all currently running target programs (of multiple cores).

switchtarget

For multi-core or multi-chip debugging, lists the available debug sessions or specifies the
session for your debug commands.

swlitchtarget] [index]

Parameter
index

Session index number.

Examples

Table 6.28 shows examples of the switchtarget command.

Table 6.28 switchtarget Command-Line Debugger Command—Examples

switchtarget Lists current debug sessions.

switchtarget 0 Specifies debug session 0 as the recipient of subsequent debug
commands.
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system

Executes a system command.

syl[stem] system command

Parameter
system command

Any system command that does not use a full screen display.

Remarks

The command-line debugger supports system commands that require keyboard
input. But the command-line debugger does not support the DOS edit command or
other system commands that use the full screen display.

Example

Delete from the current directory all files that have the . tmp filename extension:

system del *.tmp

view
Specifies assembly or register view mode. Entering this command without a parameter
value toggles the mode.

viiew] [a | r] [address]

Parameter
a

Assembly specifier.

Register specifier.
address

Memory address.

Examples

Table 6.29 shows examples of the view command.
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Table 6.29 view Command-Line Debugger Command—Examples

view Toggles view mode.

view a Sets assembly view mode.

view r Sets register view mode.

view a $100 Displays the assembly language instructions that begin at
hexadecimal address 100.

wait
Tells the debugger to wait for a specified amount of time, or until you press the space bar.

wlait] [milliseconds]

Parameter
milliseconds

Number of milliseconds to wait.

Examples

Table 6.30 shows examples of the wa it command:

Table 6.30 wait Command-Line Debugger Command—Examples

wait Debugger waits until you press the space bar.
wait 2 Debugger waits for two milliseconds.
watchpoint

Sets, removes, or displays a watchpoint.

NOTE  Due to hardware limitations, you can set just one watchpoint at a time.

wat [chpoint] [variable name | watchpoint_id off]
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Parameter
variable name
A program variable.
watchpoint_id
Watchpoint identifier.
off

Remove specifier.

Examples

Table 6.31 shows examples of the watchpoint command.

Table 6.31 watchpoint Command-Line Debugger Command—Examples

watchpoint Displays the watchpoint.

watchpoint i Sets a watchpoint on variable i.

watchpoint tally off | Removes watchpoint from variable tally.

Manipulating Target Memory

The Debug menu provides two commands that let you manipulate target memory while
you are debugging. These commands are:

* Load/Save Memory
» Fill Memory

Load/Save Memory

To load or save the contents of your target memory, select Debug > Load/Save Memory.
The Load/Save Memory dialog box appears. (See Figure 6.9.)

Targeting StarCore® DSPs 155

For More Informatioﬁ: www.freescale.com



A 4

4\
Kl

Freescale Semiconductor, Inc.

TargStarCore.book Page 156 Monday, September 27, 2004 11:00 AM

ﬁ%

Debugging StarCore® DSP Programs
Manipulating Target Memory

Figure 6.9 Load/Save Memory Dialog Box

Load/Save Memory E
Hiztary | j

— Parameter
"Dperatinn

" Load Memomy &+ Save Memaory

temory Type : ISBitﬁ-\ccess j
Address - IDHD Cancel |

Size: 0P FFF

File name : Im_l,JMemor_l,JBlock.bin Browze |

[ DOivenwrite Existing
File: format - IBinaL‘r’ Raw j

— Progress

History

The History listbox lists all previous load and save memory operations. Select a previous
load or save operation to repeat the action.

Operation

The Operation radio buttons let you select between load operations and save operations.

Memory Type

The Memory Type listbox lets you select the size of the memory units. You can select:
» 8-bit access
* 16-bit access

¢ 32-bit access

Address

The Address text box lets you specify the memory address where you want to start loading
or saving memory.
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Size

The Size text box lets you specify the size in bytes of the memory region you want to load
or save.

Filename

The Filename text box lets you specify the file you wish to use for the desired memory
operation.

Overwrite Existing

The Overwrite Existing checkbox lets you specify that you wish to overwrite any existing
files. This option is only available when you are performing Save operations.

File Formats

The File Formats listbox lets you specify the format of the data within the file. You can
select from:

¢ Binary Raw

A binary file containing an uninterrupted stream of data
¢ Text Decimal

A text file in which each memory unit is represented by a signed decimal value.
¢ Text Fixed

A text file in which each memory unit is represented by a 32-bit fixed point value.
* Text Fractional

A text file in which each memory unit is represented by a floating point number.
¢ Text Hex

A text file in which each memory unit is represented by a hexadecimal value.
¢ Text Unsigned Decimal

A text file in which each memory unit is represented by an unsigned decimal value.
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Manipulating Target Memory

Figure 6.10 Fill Memory Dialog Box

Fill Memory E

Fill Memory

To fill a memory region of your target with a given value, select Debug > Fill Memory.

The Fill Memory dialog box appears. (See Figure 6.10.)

Histary : | =l
— Parameter
Memory Type: |8 Bit docess =l
Addhess - [ox0 Caricel |
Size |0<FF
Fill Expr. |01 234BEEF
—|F'rc-gr6$$
History

The History listbox lists all the previous fill operations. Select a previous fill operation to
repeat the action.

Memory

Type

The Memory Type listbox lets you select the size of the memory units. You can select:

¢ 8-bit access

¢ 16-bit access

¢ 32-bit access

Address

The Address text box lets you specify the memory address at which to start the filling

target memory.

Size

The Size text box lets you specify the size (in bytes) of the memory region to fill.
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Fill Expr

The Fill Expr text box lets you specify the value (in hexadecimal) with which to fill the
memory region.

Save Restore Registers

The Debug > SaveRestoreRegs option (Figure 6.11) lets you save or restore the values of
register banks while you are debugging.

Figure 6.11 Save/Restore Registers Dialog Box

Save/Restore Registers ﬁ

Hiztam : Igpregs.txt ﬂ

— Parameters
— Operation

' Save Registers Festore Registers

General I_:'urpnse Heg_isters Lk
SC100 Simulator Registers Eemea

i

i

File narne : |e:\temp\gpregs.t>:t Browse
v Owerwite Esisting

— Progress

History

The History listbox lists all previous save and restore operations. Select a previous save or
restore operation to repeat the action.

Operation

The Operation radio buttons let you select between load operations and save operations.

Targeting StarCore® DSPs 159

For More Informatioﬁ: www.freescale.com



A 4

TargStarCore.book Page 160 Monday, September 27, 2004 11:00 AM

4\
Freescale Semiconductor, Inc.
e

Debugging StarCore® DSP Programs
Save Restore Registers

Register List

The register list lets you select the register banks that you want to save. You may select
more than one register bank. The register list is only available for save operations.

Filename

The Filename text box lets you specify the file you wish to use for the desired save or
restore operation.

Overwrite Existing

The Overwrite Existing checkbox lets you specify that you wish to overwrite any existing
files. This option is only available for save operations.
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Multi-Core Debugging

This chapter explains how to use the CodeWarrior™ debugger’s multi-core debugging
capabilities.

Multi-core debugging lets you debug multiple StarCore® DSP cores that are connected in
a JTAG chain. To use this feature, you create a separate project for each core and debug
each executable image using a separate debugger window.

The sections of this chapter are:
¢ Setting Up to Debug Multiple Cores
¢ JTAG Initialization File
* Debugging Multiple Cores
¢ Using Multi-Core Debugging Commands
¢ Synchronized Stop

Setting Up to Debug Multiple Cores

To set up for multi-core debugging, follow these steps:

1. Set up and connect your JTAG chain.

NOTE  This chain can consist of multiple boards or multiple chips on the same board.

2. Create a JTAG initialization file that describes the items on the JTAG chain.
3. Open the CodeWarrior project to be debugged.

NOTE  If you are debugging more than one core, each core must have its own project.

4. In the Remote Debugging target settings panel, enable the Multi-Core Debugging
option and specify the core index.
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§ Femote Debugging

— Connection Settings

CDnnectiDn:IStarCore CCS - MSCe102 ADS j Edit Connection. .. |

— Remote download path
—I Launch remate host application

—Iv i JTAG Clock Speed
Care Index: 0 =] ’7|SDDD

5. Click Edit Connection to display the remote connection configuration dialog box.

StarCore CCS - MSCE102 ADS E

Narne: |StarCore CCS - MSC3102 405

DBbUQQBEISUDU CCs vl ™ Show in processes list

— Connection T_l,lpe:lI:I:S Femate Connection j

—I UseRemoteCCS——— _Pon
Server [P Address: |1 27.0.01 ’7 |41 475

—I Specify CCS Executable

|c-:s.e:<e Chooze.. |

— v Multi-Core Debugging
JTAG Configuration Fils:

|M5E81 02505 _JTAG. cfg Choose... |

— CCS Timeout

IE;D seconds

Factany Settings I Fevert Fanel I Cancel Ok

6. Check the Multi-Core Debugging checkbox.
The JTAG Configuration File text box enables.
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JTAG

Listing 7.1

7. Use the JTAG Configuration File text box to enter the name of the JTAG configuration
file created above.

NOTE  Depending on the project being debugged and the stationery used to create this
project, you may need to change additional target settings. This section
discusses just those target settings related to multi-core debugging.

8. Select Project > Run

The IDE downloads the program to the specified core. You now debug your program.

Initialization File

To debug multiple cores connected in a JTAG chain, you must create a JTAG
initialization file that specifies the type and the chain order of the cores to be debugged.

If you are using a StarCore chip that has just one core, you must use SC140 as the chip
name in your JTAG initialization file. Listing 7.1 shows the JTAG initialization file
required to debug three, single-core StarCore chips connected in a JTAG chain.

Example JTAG Initialization File for Three Single-Core StarCore® Chips

# JTAG Initialization File

SC140
SC140
SC140

# JTAG chain index is 0
# JTAG chain index is 1
# JTAG chain index is 2

You can also debug multiple cores on a single StarCore chip. The MSC8102 chip, for
example, has four cores on a single chip. Listing 7.2 shows the JTAG initialization file
required to debug each core on an MSC8102 chip that appears first on a JTAG chain.

NOTE  The CodeWarrior debugger considers each MSC8102 to have 5 cores.

NOTE  The device type MSC8102Sync represents the chip as a whole. A device of this
type can respond to only a subset of the multi-core debugger commands (such
as synchronized stop and the command that puts the chip into DSI boot mode).
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Listing 7.2 Example JTAG Initialization File for a Single MSC8102 Chip

# JTAG Initialization File

# Indicates the first

(and only) 8102 on the chain

MSC8102Sync # JTAG chain index is 0

MSC8102
MSC8102
MSC8102
MSC8102

# JTAG chain
# JTAG chain
# JTAG chain
# JTAG chain

index
index
index
index

is 1
is 2
is 3
is 4

You also can to debug multiple cores on multiple MSC8102 chips. Listing 7.3 shows the
JTAG initialization file required to debug each core on two MSC8102 chips that appear
first and second in a JTAG chain.

Listing 7.3 Example JTAG Initialization File for Two MSC8102 Chips

# JTAG Initialization File

# Indicates the first 8102 on the JTAG chain
MSC8102Sync # JTAG chain index is 0

MSC8102
MSC8102
MSC8102
MSC8102

# JTAG chain
# JTAG chain
# JTAG chain
# JTAG chain

index
index
index
index

is 1
is 2
is 3
is 4

# Indicates the second 8102 on the JTAG chain
MSC8102Sync # JTAG chain index is 5

MSC8102
MSC8102
MSC8102
MSC8102

# JTAG chain
# JTAG chain
# JTAG chain
# JTAG chain

index
index
index
index

is 6
is 7
is 8
is 9

Finally, you can include entries for other devices (StarCore and non-StarCore) connected
to a JTAG chain by adding an entry of this form to your JTAG initialization file:

Generic instruct_reg len data_reg bypass_len JTAG_bypass_instruct

Table 7.1 shows the definitions of the variables that you must specify for a generic device.

Table 7.1 Syntax Variables to Specify a Generic Device on a JTAG Chain

Variable

Description

instruct_reg len

Length (in bits) of the JTAG instruction register.
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Table 7.1 Syntax Variables to Specify a Generic Device on a JTAG Chain

Variable Description

data_reg_bypass_len Length (in bits) of the JTAG bypass register.

JTAG_bypass_instruct | Value of the JTAG bypass instruction (in hexadecimal).

Listing 7.4 shows a JTAG initialization file for a a StarCore chip and a generic device
connected in a JTAG chain.

Listing 7.4 JTAG Initialization File for a JTAG Chain that Includes a Generic Device

# JTAG Initialization File

SC140 # JTAG chain index is 0
Generic 4 1 Oxf # JTAG chain index is 1

Debugging Multiple Cores

When you start to debug a multi-core project, the CodeWarrior debugger downloads each
build target to the appropriate core (with correct settings for multi-core debugging).

Figure 7.1 shows an initial download of a multi-core project created from a multi-core
stationery (MSC8102ADS). As the figure shows, the IDE displays a separate debugging
window for each project in the multi-core project.
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Figure 7.1 Debugger Windows After Initial Download of Multi-Core MSC8102ADS Project
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To debug multiple cores, follow these steps:

1. Use the simulator projects to create your own applications to debug, adding and
deleting files and code to the various projects as needed.

NOTE  Tokill all debug sessions and close all debugger windows, select
Multi-Core Debug > Kill All

2. If required, modify the target settings of any or all of your multi-core projects.

NOTE  The target settings related to multi-core debugging should work correctly
without modification.

3. When you are ready to debug, choose Project > Debug
The debugger downloads your multi-core projects to the simulator.

4. Debug using single-core and multi-core debugging commands.
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Using Multi-Core Debugging Commands

If you are debugging a multi-core project, you can use multi-core debugging commands.
You also can use the standard single-core debugging commands to debug parts of each
core project.

The multi-core debugging commands are in the IDE’s Multi-Core Debug menu.

Table 7.2 lists and defines the affect of each multi-core debugging command available in
the Multi-Core Debug menu.

Table 7.2 Multi-Core Debugging Commands

Select this command... To perform this action...

Multi-Core Debug > Run All | Start a multi-core run.

This command starts all cores executing as close to the
same time as possible. (This action also is known as a
synchronous run.)

Multi-Core Debug > Stop All | Perform a multi-core stop.

This command stops execution on all cores as close to
the same time as possible. (This action also is known
as a synchronous stop.)

Multi-Core Debug > Kill All Kill all multi-core debugging sessions as close to the
same time as possible.

In addition to the menu commands listed above, you may also find these debugger
initialization file commands useful when debugging multiple cores:

¢ CCSConfigTemplate
* CCSCoreRunMode
¢ CCSStopCore

Synchronized Stop

If you perform multi-core debugging using the MSC8102 simulator, the debugger offers
an additional feature called synchronized stop.

Synchronized stop means that when any of the executing cores stops (for example,
because the core encounters a software breakpoint or because you issue an explicit stop
command), execution on all other cores stop as well.

Before you can use the synchronized stop feature, you must enable it. Enabling this feature
sets bit 10 and bit 15 of the ESEL_DM register. Disabling this feature clears those bits.
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To enable synchronized stop, follow these steps:
1. Start debugging a multi-core project.
2. Choose SC100 > MSC8102 Sim/ADS > MSC8102 Sync Stop.
The MSC8102 Synchronized Stop dialog box appears. (See Figure 7.2.)

Figure 7.2 MSC8102 Synchronized Stop Dialog Box

M5C8102 Synchronized Stop E3

" Check to enable:

s

ak I Cancel |

3. Check the Check to enable checkbox.
4. Click OK
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iCache Performance Tool

This chapter explains how to use the CodeWarrior™ iCache Performance Tool. Use this
tool to examine information obtained from an instruction cache dump.

The sections are:
¢ iCache Performance Tool Input Files
¢ Starting the iCache Performance Tool
* Loading and Displaying iCache Data
¢ iCache Performance Window Toolbar

* Viewing and Analyzing iCache Data

iCache Performance Tool Input Files

The iCache Performance tool uses these types of files to generate performance
information from the contents of a core’s instruction cache:

¢ An executable file
* An instruction cache trace buffer file (dump file)

You can load data from an instruction cache trace buffer file that contains data for one
core or from an instruction cache trace buffer file that contains data for four cores.

To generate an executable file for use with the iCache Performance tool, modify your
linker command file so the linker places instructions in cacheable memory.

To create a dump file for use with the ICache Performance tool, issue commands similar
to those in Listing 8.1 to the MSC8102 simulator.

The MSC8102 simulator is in this directory:
installDir\StarCore Support\compiler\bin\simscscl00

where installDiris the directory in which you installed your CodeWarrior product.

Listing 8.1 Simulator Commands that Generate an Instruction Cache Trace Buffer File

device dv0 msc8102
reset d ml

core a

load core0.eld
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log egbs core.dmp
break _ _dhalt

go

log off

quit

Once you enter the appropriate simulator commands, the simulator generates an
instruction cache trace buffer file. You can then quit the simulator.

Starting the iCache Performance Tool

To start the iCache Performance tool, choose View > iCache Performance

The IDE displays the Open Files window. (See Figure 8.1.)

Figure 8.1 Open Files Window

i

File set 1 | File set 2]

Trace buffer or Seszion file

|C:'\F'mglam Filegh etrowmerk e Code'w'amior for StarCore 2 B\StarCore_S il
E=ecutabls file

|C:'\F'mglam Filegh etrowmerk e Code'w'amior for StarCore 2 B\StarCore_S il

Device I U::II Core I Uﬁ

Ok I Beset | LCancel |

Loading and Displaying iCache Data

Using the Open Files window, you can load data for one or more file sets (that is, for one
or more pairs of . dmp and . eld files). To do this, follow these steps:

1. In the Open Files window, click the File set 1 tab.

2. In the Trace buffer or Session file field, select the trace buffer dump file that contains
the data for the first core you want to examine.

Use the folder button to display a dialog box you can use to select the dump file.
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NOTE  You can select an ICache Performance Tool data file (. i cp file) for this field.
If you do, skip step 3 because you do not have to specify an executable file.

3. In the Executable file field, select the executable file used to produce the data captured
in the dump file.

Use the folder button to display a dialog box that you can use to select the
executable file.

A second tab, labeled File set 2, appears in the Open Files window.

4. Use the Device spin control to specify the JTAG chain position of the StarCore device
for which the selected dump file contains data.

5. Use the Core spin control to specify the JTAG chain position of the core for which the
selected dump file contains data.

6. If you want to load data from a second file set, click the File set 2 tab and go to step 2.
7. Click OK

The iCache Performance tool loads the specified data and displays it in the ICache
Performance window. This window can display various views of the raw instruction
cache data. The default view is the All Cores view. (See Figure 8.2.)

Figure 8.2 The All Cores View of the ICache Performance Window

i Cores’ Yiew =11 x]
s@e-2 B o-gkE

Core | Misses | Hits | Miss rate |

At this point, you can use the ICache Performance window to analyze the instruction
cache data.
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iCache Performance Window Toolbar

Once you have loaded and displayed data in the iCache Performance window, you can
use the buttons of this window’s toolbar to manipulate the data. Table 8.1 lists and
describes each button in this toolbar.

Table 8.1 iCache Performance Window Toolbar Buttons

Button

Description

&

Displays the Open Files window in which you can specify a new set of files
with which to work.

=
B

Displays the Save As dialog box.
Use this dialog box to specify the name and path of the file in which to save
the ICache performance data currently loaded.

1l

The ICache Performance window maintains a list of the views you examine
in the order in which you viewed them.

Go Back displays the previous view in this list, that is, the view displayed
before the current view.

The ICache Performance window maintains a list of the views you examine
in the order in which you viewed them.

Go Forward displays the next view in this list, that is, the view displayed after
the current view.

Creates and displays a copy of the current iCache Performance window.

Displays a dropdown list from which you can select the magnitude of the y-
axis for the current view.

Closes the view currently displayed in the iCache Performance window.

Displays a dialog box that lets you select the fonts and colors the iCache
Performance window uses.
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Viewing and Analyzing iCache Data

You can use the ICache Performance window to view the raw instruction cache data in
various ways. You can cycle through each available view by double-clicking in the graph
portion of the window.

The available views are:
¢ All Cores View
¢ Core View
* Function View
e PC View

All Cores View

The All Cores view presents information about all cores for which you loaded instruction
cache data. There is one column to each core. (See Figure 8.3.)

Figure 8.3 All Cores View of ICache Performance Window

i mAll Cores’ Yiew =10 x|
BEHE-©-Bo-0l B

Core | Misses | Hits | Miss rate |

The bottom panel of the All Cores view displays useful information when the mouse
cursor passes over different parts of the view.

Double-clicking on a bar displays the next view (Core).
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Core View

The Core view (Figure 8.4) presents information about the iCache data for the specified
core (one bar per function). The function can be a regular function or executable code that
is part of a function.

Figure 8.4 Core View of ICache Performance Window

i @mCore 0 / All functions' view

-0 -Bo-@lE

=10l

Function Marme | Pc | Size | Hits | Misses I IMiss Rake (%) | -

__ close 20405220 46 0 [u] 0.00%:

__ destroy_global... 20400510 40 0 o 0,00%

__diw3z 204043F0 a0 0 [u] 0.00%

___doprnt 20400800 5358 0 [u] 0.00% |

___get_skderr 204010ED 10 0 o 0,00%

_get_stdin 204010, 10 0 o 0,00%

—get_stdaut Z04010... w0 il 0.00%

__ Qdiv3Z_uu 20404340 112 0 o 0,00%

__ QFabs 20403050 g 0 o 0,00%

__QFAdd 2040350 46 0 o 0,00%

__ QFCmpeq 20402830 142 O il 0.00%

__ QFCmpgs 20402460 176 O i 0,00%

__ QFCmpat 20402840 188 O i 0,00%

___QFCmple 20402960 173 0 [u] 0.00%

__ QFCmplt 20402420 188 0 [u] 0.00%,

___QFCmpre 204025C0 145 o u] 0.00%,

_ QFloatTolntlés  20403F70 10 0 1] 0,00%

__ QFloatTolntléu  Z0403FE0 10 0 a 0.00%

___ QFloatToInt32s  204030... 252 0 o 0,00%

__ QFMul 20403230 i) 0 o 0,00%

__ QIntl6sToFloat  204042B0 g 0 o 0,00%

__ QIntleuToFloat  204042C0 g 0 o 0.00%

__Qmod3Z_uu 20404200 112 0 [u] 0.00%:

__ register_global... 204004E0 34 0 o 0,00%

__ sig_dfl 2040420 150 i 0,00%

__ sig_err 2040440 g 0 i 0.00% k
__ sig_ign 2040450 | il n.o0% || 4]

Addresses | Misses | Hits | Miss rate | Section | Function |
|20403fa0-2040411d o o 0,00 = |_d_itof

The left side of the Core view lists each function included in the iCache data. For each
function listed, these values are displayed:

* PC (program counter)

e Size
¢ Hits

* Misses

e Miss rate (shown as a percentage)

The bottom panel of the Core view displays useful information when the mouse cursor
passes over different parts of the view.

Double-clicking on a bar displays the next view (Function).
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Function View

The Function view (Figure 8.5) presents information for a single function. The view
displays one bar for each interval (where an interval represents contiguous code between
calls to other functions).

Figure 8.5 Function View of the ICache Performance Window

i @ Core 0 / 00FB0000_00F80111 (00fB0000-00F80111)

®a-o -8 o-gQl

" Function Mame | Pc |

_main 0oFB0112

_ewit 00FB0150

O0F20144_00F8014F O0F20744

O0F20000_D0F80111 0OFE0000

00007140_00001140 00001140

00000000_00001000 00000000

1| | |4l L
Address | Miszes | Hitz | Misz rate | Section

The triangles represent function calls. Double-clicking on a triangle (or above a triangle)
displays the Function view of the called function.

The left side of the Function view lists all functions. For each function listed, these values
are displayed:

* PC (program counter)

e Size

e Hits

* Misses

¢ Miss rate (shown as a percentage)

The bottom panel of the Function view displays useful information when a mouse passes
over different parts of the view.

Double-clicking on a bar displays the next view (the PC view).
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PC View

The PC view displays all code with the specified resolution. (See Figure 8.6.)

Figure 8.6 PC View of the ICache Performance Window

i @ Core 0 / 00FB0000_00F80111 (00fB0000-00£80111) / Detailed View (00fB0026-00f800c5)

Ba-o - B o-g

BResalution

[ 1

Gota PC

I Ox00F20026
BRetumn |

4 »

Address | Misses | Hitz | Misz rate | Section | Functian

You can select a different resolution in the Resolution text box and a different PC in the
Goto PC text box. You can return to the starting position by clicking Return.

You can select an interval of the graph by pressing the left mouse button, dragging over
the interval of interest, and releasing the left mouse button. Once you release the left
mouse button, the ICache Performance window displays a new graph that shows the
selected interval. (See Figure 8.7.)
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Figure 8.7 New PC View After Selecting an Interval
i@ Core 0 / 00F30000_00F80111 (00fB0000-00f80111] / Detailed Yiew [00f800d6-00f8016a)

Ea-2 -8 o-6

Besolution

I—z

Gota PC

I 0=00FS000E
Beturn |

Address | Mizzes | Hitz | Mizz rate | Section | Function

Double-clicking on a bar in the PC view displays the Function view for the function that
contains the PC value clicked.
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Enhanced On-Chip
Emulation (EOnCE)

This chapter explains how to use the CodeWarrior™ EOnCE Configurator.

The EOnCE Configurator lets you use the StarCore® DSP’s on-chip EOnCE module from
within the CodeWarrior IDE. The EOnCE module allows non-intrusive interaction with a
StarCore chip’s core and lets you examine the contents of registers, memory, and on-chip
peripherals in a special debugging environment.

The sections of this chapter are:
* EOnCE Features
* EOnCE Configurator Panel Descriptions
* EOnCE Example: Counting Factorial Function Calls
¢ EOnCE Example: Using the Trace Buffer

EONnCE Features

With the EOnCE Configurator, you can keep a running trace of tasks and interrupts and
determine when events of interest occurred.

Overview

Using the StarCore chip’s EOnCE module for debugging:
* Reduces system intrusion.
* Reduces the use of general-purpose peripherals when debugging input and output.
* Standardizes system-level debugging across multiple platforms.
* Provides a rich set of breakpoint features.

One key difference between regular software breakpoints and EOnCE breakpoints is
that with a regular software breakpoint, the program halts immediately before the
breakpoint instruction; however, with an EOnCE breakpoint, execution halts
immediately after the breakpoint instruction.
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¢ Provides the ability to non-intrusively read from and write to peripheral registers
while debugging

* Provides a trace buffer for program flow and data tracing

* Uses a programming model that is accessible either directly by your software or by
the CodeWarrior debugger

¢ Does not require that peripherals be halted during debug mode

EONCE Trace Buffer Overview

The following information is pertinent when using the EOnCE trace buffer:

* The trace buffer is a circular buffer. When the buffer is full, if you continue to step
through code, the buffer is overwritten from the beginning.

* You can determine whether the trace buffer is full by examining the TBFULL bit of
the ESR (EOnCE Status Register) register. When the trace buffer is full, the
TBFULL bit is set.

* You can trace up to 2048 bytes worth of addresses in the trace buffer.

* You must enable the trace buffer each time before getting new trace information.

EONCE Configurator Panel Descriptions

This section describes each EOnCE Configurator panel. You use these panels to configure
debugging using the on-chip EOnCE module.

NOTE  When selecting settings in the EOnCE Configurator, configure the tabbed
panels in the left-to-right order. For example, configure the Address Event
Detection Channel 0 panel before configuring the Event Counter panel. In
addition, within a panel, configure your selected settings from the left-top
position to the right-bottom position.

You can save settings that you specify in the EOnCE Configurator for your current
debugging session only by clicking OK in the EOnCE Configurator window.

You can save an EOnCE configuration in a file for later reuse by choosing Debug >
EOnCE > Save EOnCE Configuration and specifying the file name to save to.

You can open a previously saved EOnCE configuration file to use with a project by
choosing Debug > EOnCE > Open EOnCE Configuration and navigating to the
location of the EOnCE configuration file.

¢ EE Pins Controller Panel
¢ Address Event Detection Channel Panels
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¢ Data Event Detection Channel Panel
¢ Event Counter Panel
¢ Event Selector Panel

¢ Trace Unit Panel

EE Pins Controller Panel

Figure 9.1 shows the EE Pins Controller panel. Use this panel to configure the EOnCE
controller, specifically the EE pins. EE pins are general-purpose pins that can serve as
input or output EOnCE pins.

Figure 9.1 EE Pins Controller Panel

| @ StarCore EONCE Configur g 5'

Control | EDCAQ | EDCAT | EDEA2| EDCAZ| EDCA4 | EDCAS | EDCD | Counter | Selector | Trace |

EE Pins Controller

EE Pin0: " output: detection by EDCAD " input: enable EDCAD event @ input: Debug Fequest
EE Pin1: output: detection by EDCAT  output; Debug Ack. % input: enable EDCAT evert

EE Pin2:

oulpul: detection by EDCAZ % inpul; enable EDCAZ event

EE Pin3: output: detection by EDCAZ " output: ERCY Receive register is FULL

input: enable EDCAZ event

input: enatile EDCAL event

o]

EE Pin5: output: detection by EDEAS

~
~
~
o

EE Fin 4 : € output: detection by EDCAD € output: data in ETRSMT Transmit reqister iz BEADY
I
r" input: enatile EDEAS event
r

EED PFin:

output: detection by EDCD ' input; enable EDCD event

OK | Cancel |

Table 9.1 lists and defines the settings you can make on the EE Pins Controller panel of
the EOnCE Configurator.

Targeting StarCore® DSPs 181

For More Informatioﬁ: www.freescale.com

e

ﬂ%



A 4
4\

ﬁ%

Freescale Semiconductor, Inc.

‘ TargStarCore.book Page 182 Monday, September 27, 2004 11:00 AM
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Table 9.1 EE Pins Controller Panel Description

Panel Description
Item
EE Pin 0 Three possible settings exist:
Setting Description
output: detection After an event is detected on EDCAO (event detection channel 0),
by EDCAO the signal on EE pin 0 is toggled.
input: enable An input signal from EE pin 0 enables an event on EDCAO (event
EDCAO event detection channel 0).
input: Debug A signal asserted to EE pin 0 during and after reset causes the
Request core to enter debug mode. A signal asserted to EE pin 0 also
causes an exit from stop or wait processing states of the core.
EE Pin 1 Three possible settings exist:
Setting Description
output: detection After an event is detected on EDCA1 (event detection channel 1),
by EDCA1 the signal on EE pin 1 is toggled.
output: Debug Ack. | A signalis asserted to EE pin 1 after the core enters debug mode.
A signal is negated to EE pin 1 after the core exits from debug
mode.
input: enable An input signal from EE pin 1 enables an event on EDCA1 (event
EDCA1 event detection channel 1).
EE Pin 2 Two possible settings exist:
Setting Description
output: detection After an event is detected on EDCA2 (event detection channel 2),
by EDCA2 the signal on EE pin 2 is toggled.
input: enable An input signal from EE pin 2 enables an event on EDCA2 (event
EDCA2 event detection channel 2) and ECNT.
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Table 9.1 EE Pins Controller Panel Description (continued)

Panel
Item

Description

EE Pin 3

Three possible settings exist:

Setting

Description

output: detection
by EDCA3

After an event is detected on EDCA3 (event detection channel 3),
the signal on EE pin 3 is toggled.

output: ERCV
Receive register
is full

A signal is asserted to EE pin 3 after the host finishes writing to
the ERCV register. A signal is negated to EE pin 3 after the host
finishes reading the ETRSMT register.

input: enable
EDCA3 event

An input signal from EE pin 3 enables an event on EDCAS (event
detection channel 3).

EE Pin5

Not applicable.

EE Pin5

Not applicable.

EED Pin

Two possible settings exist:

Setting

Description

output: detection

After an event is detected on the EDCD (Data Event Detection

by EDCD channel), the signal on the EED pin is toggled.
input: enable An input signal from the EED pin enables an event on EDCD (the
EDCD event Data Event Detection channel).

Address Event Detection Channel Panels

The EOnCE module includes several address event detection channels that can detect
address values from an address bus according to the selections you choose. Each address
event detection channel has a corresponding EOnCE Configurator panel:

¢ Address Event Detection Channel 0 panel - (EDCAQ)
¢ Address Event Detection Channel 1 panel - (EDCAT1)
¢ Address Event Detection Channel 2 panel - (EDCA2)
¢ Address Event Detection Channel 3 panel - (EDCA3)
¢ Address Event Detection Channel 4 panel - (EDCA4)
¢ Address Event Detection Channel 5 panel - (EDCAS)

Figure 9.2 shows an EOnCE Configurator’s address event detection channel O panel.
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Figure 9.2 Address Event Detection Channel 0 Panel

i mStarCore EONCE Configurator ‘, 5I

Contol EDCAQ | EDCa1 | EDEAZ | EDCAS | EDCA4 | EDCAS | EDCD | Counter | Selector | Trace |

Address Event Detection Channel 0

Bus Selection & wABA  C WABR " %ABA and XABE  PC

AccessType: 1 Read ‘Wiite " Read or Wiite

Comparator & [Hex 32 bits]:leffDDDD i~ - 1= (ot [l
Comparstor B [Hex 32 bits]:IDxD * = = [y '@V

Comparators Selection : @ Aonlp C Bony AandB O AorB

Enable after Event On :

' Disabled ¢ EDCAD  EDCAT " EDCAZ  EDCAZ EDCA4
 EDCAE " EDCD © Counter ¢ EE pins " Enahled

Mask [Hex 32 bitz) : IEIHHHHH

OK | Cancel |

Table 9.2 lists and defines the settings you can make on the address channel panels of the
EOnCE Configurator.

Table 9.2 Address Channel Panel Description

Panel Item Description

Bus Selection The bus on which to detect an address value. You can specify:
* XABA

* XABB

* XABA and XABB

e PC

For example, to set a breakpoint on an instruction, specify PC, which indicates
the value of the program counter.

Access Type The type of access performed on the specified address. You can specify:
* Read

e Write

¢ Read or write
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Table 9.2 Address Channel Panel Description (continued)

Panel ltem Description
Comparator A Specify a value (in hexadecimal, with a maximum length of 32 bits) with which to
compare the detected address value. You can specify these comparison types:
e = (equal)

e = (not equal)
* > (greater than)
¢ < (lessthan)

Comparator B Specify a value (in hexadecimal, with a maximum length of 32 bits) with which to
compare the detected address value. You can specify the following types of
comparisons:

e = (equal)

e I= (not equal)

* > (greater than)

* < (lessthan)

Comparators Choose a value or values with which to compare the detected address value.
Selection You can specify one of the following:

* Aonly

e Bonly

* AandB

e AorB
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Table 9.2 Address Channel Panel Description (continued)

Panel ltem Description
Enable after Enable the comparison specified by this panel after an event on the specified
Event On item. You can specify one of the following:

¢ Disabled

e EDCAO, EDCA1, EDCA2, EDCA3
e EDCD

e Counter

* EE pins

¢ Enabled

If you select disabled, the IDE does not perform a comparison on the address. If
you select enabled, the IDE performs the specified comparison if an event occurs
on any of the items in the list.

Mask (Hex 32 bits)

Use this field to set the value of the EDCA mask register.

The EDCA mask register allows masking of any of the bits in the detected
address before the address is compared with a value that you specified in the
Comparator A or Comparator B fields. (All the bits of this register are set to 1
during core reset.)

The CodeWarrior IDE performs an AND operation on the bits of the detected
address and the mask value, which has the following results:
* An address bit that corresponds to a mask bit with a value of 1 keeps
its original value (0 or 1) before being compared.
* An address bit with a value of 0 that corresponds to a mask bit with a
value of 0 keeps its original value before being compared.
* An address bit with a value of 1 that corresponds to a mask bit with a
value of 0 changes to a value of 0 before being compared.

After applying the mask to the address, the CodeWarrior IDE performs any
comparisons that you previously defined.
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Data Event Detection Channel Panel

You can use the Data Event Detection Channel panel to detect a particular data value.

Figure 9.3 shows the Data Event Detection Channel panel.

Figure 9.3 Data Event Detection Channel Panel

@ StarCore EONCE Configurator 5'

Control| EDCAQ| EDCA1 | EDEA2| EDCAZ| EDCA4 | EDCAS  EDCD | Counter | Selector | Trace |
Data Event Detection Channel

 Wliite

Access Type : o

Fieference Value [Hex 32 bitz] :  |0w0 i - 1= s <

Mask [Hex 32 bits) : ittt

Enable after Event On :
% Disabled (" EDCAD  EDCAT  EDCAZ  EDCAZ EDCA4 £ EDCAR
" Counter ¢ EED pin ~ Enabled

AccessWidth Selection : ™ Bute  © Word © Long

OK | Cancel |

Table 9.3 lists and defines the settings you can make on the Data Event Detection
Channel panel of the EOnCE Configurator.

Table 9.3 Data Event Detection Channel Panel Description

Panel ltem Description
Access Type Indicates whether the data value to detect is being read or written.
Reference Value Specify a value (in hexadecimal, with a maximum length of 32 bits) with which to

compare the detected address value. If you specify a byte or a word, use least
significant bit (LSB) alignment.

You can specify these comparison types:
e =(equal)
¢ I=(not equal)
e > (greater than)
¢ < (less than)
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Table 9.3 Data Event Detection Channel Panel Description (continued)

Panel ltem Description

Mask A 32-bit value that you can use to mask any bits in the sampled data value before
the CodeWarrior IDE compares it to the specified reference value.

Bits with a value of 0 in the mask cause the corresponding bit in the sampled
data value to be set to 0. (A bitwise AND operation is performed on the mask
value and sampled data value.)

All the mask bits are set to 1 during reset.

Enable After Enable the comparison specified by this panel after an event on the specified
Event On item. You can specify one of the following:

¢ Disabled

¢ EDCAO, EDCA1, EDCA2, EDCA3

e Counter

* EED pins

¢ Enabled

If you select disabled, the IDE does not perform a comparison on the sampled
data value. If you select enabled, the IDE performs the specified comparison if an
event occurs on any of the items in the list.

Access Width Indicates the width of the data access to watch.
Selection
The CodeWarrior IDE compares the masked data and the reference value as
follows, based on whether you specify byte, word, or long:
* If you specify byte, the CodeWarrior IDE compares only the 8 least-
significant bits of each value.
* If you specify word, the CodeWarrior IDE compares only the 16 least-
significant bits of each value.

* If you specify long, the CodeWarrior IDE compares all 32 bits of each
value.

Event Counter Panel

The EOnCE has a 64-bit event counter that can count events related to these items:
¢ The address event detection channels
* The data event detection channel
* DEBUGEV instructions
* Trace buffer tracing
¢ Instruction execution

¢ The core clock
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Figure 9.4 shows the Event Counter panel of the EOnCE Configurator.

Figure 9.4 Event Counter Panel

i @ StarCore EONCE Configurator E x|
Control | EDCAQ | EDCA1 | EDEA2 | EDCAS | EDCA4 | EDCAS | EDCD Counter | Selestor| Trace |
Event Counter
Yfhat to count : Enable after Event On:

« EDCAR  EDCAT  EDCAZ & Digabled ¢ EDCAQ  EDCAT

" EDC&3 € EDLsS € EDLsS C EDCAZ  ( EDCAZ € EDCA4

 EDCD " Execution Set in DEBUGEY C EDCAE " EDCD = EEZ pin

" TraceEvent (" ExecutionSets  Coie Clock " Enabled
Event Counter Yalue (Hex 32 bits] : D=0
™ Estension Counter Yalue [Hex 32 bits] : il

OK | Cancel |

Table 9.4 lists and defines the settings you can make on the Event Counter panel of the
EOnCE Configurator.

Table 9.4 Event Counter Panel Description

Panel ltem Description

What to count Tell the CodeWarrior IDE to count events on the following items:
¢ EDCAO, EDCA1, EDCA2, EDCA3
¢ EDCD

¢ Execution Set in DEBUGEV
¢ Trace Event

¢ Execution Sets

e Core Clock
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Table 9.4 Event Counter Panel Description (continued)

Panel ltem Description

Enable after Event On Enable a count on an event for the item specified in the What to count
group after an event on the specified item. You can specify one of the
following:

* Disabled

* EDCAO, EDCA1, EDCA2, EDCA3
* EDCD

e EE2 pin

* Enabled

If you select Disabled, the IDE does not perform a count. If you select
Enabled, the IDE performs the count after an event occurs on any of the
items in the list.

Event Counter Value Specify the first 32 bits of the counter value (the maximum value to which to
count).

Extension Counter Value | Specify the second 32 bits of the counter value (the maximum value to
which to count). To use a 64-bit counter value, you must enable the
checkbox next to this field.

Event Selector Panel

The Event Selector panel specifies which events cause a particular debugging action to
occur. The debugging actions follow:

* Place the EOnCE module in debug mode
¢ Generate a debugging exception

* Enable the trace buffer

* Disable the trace buffer

On the Event Selector panel, you can specify that after an event occurs on one of the
following items, the corresponding debugging action occurs:

* Address event detection channels
¢ Data event detection channels
* Event counter
* EE pins
* DEBUGEYV instructions
You also can specify that multiple events must occur to trigger a particular debug event.

Figure 9.5 shows the Event Selector panel of the EOnCE Configurator.
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Figure 9.5 Event Selector Panel

@ StarCore EOnCE Configurator __._ 1'
Control | EDCAQ | EDCA1 | EDEA2 | EDCAZ | EDCA4 | EDCAS | EDCD | Counter Selector | Trace |
Event Selector
Eventfs] ta Enter DEBUG Mode : & 0R  AND Event[s] to Enter DEBUG Exception: ¢ OF ¢ AMD
DEBUG Mode Maszk: DEBUG Exception Mask

|~ EDCAE [T/ EDCA4 [ EDCA3 [~ EDCAZ2 [T EDCAE [T/ EDCA4 [ EDCA3 [~ EDCA2
[~ EDCA1 [ EDCAD [~ DEBUGEY [~ EDCA1 [~ EDCAD [ DEBUGEV
[T EE4 [ EEZ [ EE2 [ EE1 [TEE4 [T EE3 [ EE2 [ EEl
[~ EEOD [~ COUNT [~ EDCD [~ EED [~ COUNT [~ EDCD
Event(z] to Enable Trace : * OR ( AND Ewvents ta Dizable Trace : * OR = AND

DEBLG Enable Trace Mask DEBUG Disable Trace Mask
[T EDCAS [T EDCA4 [T EDCAS [T EDCAZ [7|EDCAS [© EDCA4 [T|EDCA3 [ EDCA2
[~ EDCA1 [~ EDCAD [~ DEBUGEY [~ EDCA1 [~ EDCAOD [~ DEBUGEY
[T'EE4 [T EE3 [T EE2 [ EEl [T EE4 [ EE3 [ EE2 [~ EE1
I~ EED [~ COUNT [~ EDCD [~ EED [~ COUMT [~ EDCD

OK | Cancel |

Table 9.5 lists and defines the settings you can make on the Event Selector panel of the
EOnCE Configurator.

Table 9.5 Event Selector Panel

Panel Item Description
Event(s) to Select OR to indicate that any of the events chosen in DEBUG Mode Mask
Enter DEBUG Mode place the EOnCE module in debug mode. Select AND to indicate that all the

events chosen in DEBUG Mode Mask must occur to place the EOnCE
module in debug mode.

DEBUG Mode Mask Place the EOnCE module in debug mode after an event on one or more
specified items.

You can specify the following items:
¢ EDCAO, EDCA1, EDCA2, EDCA3
¢ DEBUGEV
e EE4, EE3, EE2, EE1, EEOQ
e Counter
¢ EDCD

Click Any to specify one item or All to specify multiple items.
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Table 9.5 Event Selector Panel (continued)

Panel ltem Description
Event(s) to Enter Select OR to indicate that any of the events chosen in DEBUG Exception
DEBUG Exception Mask generate a debugging exception. Select AND to indicate that all the

events chosen in DEBUG Exception Mask must occur to generate a
debugging exception.

DEBUG Exception Mask | Generate a debug exception after an event on one or more specified items.

You can specify the following items:
e EDCAO, EDCA1, EDCA2, EDCA3
¢ DEBUGEV
e EE4, EES, EE2, EE1, EEO
e Counter
e EDCD

Click Any to specify one item or All to specify multiple items.

Event(s) to Select OR to indicate that any of the events chosen in DEBUG Enable
Enable Trace Trace Mask enable the trace buffer. Select AND to indicate that all the
events chosen in DEBUG Enable Trace Mask must occur to enable the
trace buffer.

DEBUG Enable Enable tracing after an event on one or more specified items.
Trace Mask
You can specify the following items:

* EDCAO, EDCA1, EDCA2, EDCA3

* DEBUGEV

* EE4, EE3, EE2, EE1, EEO

* Counter

* EDCD

Click Any to specify one item or All to specify multiple items.

Events to Disable Trace | Select OR to indicate that any of the events chosen in DEBUG Disable
Trace Mask disable the trace buffer. Select AND to indicate that all the
events chosen in DEBUG Disable Trace Mask must occur to disable the
trace buffer.
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Table 9.5 Event Selector Panel (continued)

Panel ltem Description
DEBUG Disable Disable tracing after an event on one or more specified items.
Trace Mask

You can specify the following items:

e EDCAO, EDCA1, EDCA2, EDCA3
¢ DEBUGEV

e EE4, EES, EE2, EE1, EEO

e Counter

e EDCD

Click Any to specify one item or All to specify multiple items.

Trace Unit Panel

With EOnCE, you can collect data in a trace buffer as you debug a program. You can use
the Trace Unit panel to choose the trace buffer settings.

Figure 9.6 shows the Trace Unit panel of the EOnCE Configurator.

Figure 9.6 EOnCE Configurator Trace Unit Panel
|

Control | EDCAD | EDCAT | EDCAZ | EDCA3 | EDCA4 | EDCAS | EDCD | Counter | Selector  Trace

Trace Unit
Change of Flow Instructions: [~ Enable Trace Buffer Mode : [ Enable
Interrupt vectors © [~ Enahle Hardware Laoop - [~ Enable
|ssue of Execution Set [~ Enable Record Event Counter : I~ Enable
MARE. instruction : I~ Enahle Record Ext. Event Counter : [~ Enable

‘wiap-around Mode for Events: [~ Enable

™| Enable Trace FReporter Window

I™ Enable Dumping To File I Chooze |

if:8 I Cancel |

Table 9.6 lists and defines the settings you can make on the Trace Unit panel of the
EOnCE Configurator.
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Table 9.6 Trace Unit Panel Description

Panel Item Description

Change of Flow Instructions Enables a tracing mode that traces the addresses of execution sets
containing change of flow instructions (for example, a jump, branch, or
return to subroutine instruction). The CodeWarrior IDE places the
address of the first instruction of such an execution set in the trace
buffer.

Interrupt Vectors Enables a tracing mode that traces the address of interrupt vectors.
When enabled, each service of an interrupt places the following items
in the trace buffer:
* The address of the last executed execution set (before the
interrupt)
e The address of the interrupt vector

Issue of Execution Set Enables a tracing mode that traces the addresses of every issued
execution set. The only entry written to the trace buffer while tracing in
this mode is the first address of each execution set.

MARK Instruction Enables the EONCE MARK instruction, which writes the PC (program
counter) to the trace buffer if the trace buffer is enabled.

Wrap-around Mode Select this option to prevent the core from going into debug mode

for Events when the trace buffer is full.

If this option is selected, trace events wrap-around in the trace buffer,
overwriting oldest events first.

If this option is not selected, all trace events are captured by the
debugger. When the trace buffer is full, the core enters debug mode.
The debugger detects this condition, retrieves the trace events, and
resumes core execution. While this captures all trace events, it can
slow core execution dramatically if the trace buffer is fills up rapidly.
NOTE: Each time the core enters debug mode, the debugger retrieves
all information currently in the trace buffer. If wrap-around mode is
enabled and the trace buffer happens to be full when the debugger
retrieves a trace, there will be gaps of missing trace information
displayed in the trace view window. Therefore, to avoid confusion, it is
suggested that you flush the trace buffer before continuing execution
when wrap-around mode is enabled.

Trace Buffer Mode Enables the trace buffer so that it collects data.

Hardware Loop Enables a tracing mode that traces the addresses of hardware loops.
Every change of flow resulting from a loop puts the address of the last
address into the trace buffer.
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Table 9.6 Trace Unit Panel Description (continued)

Panel ltem Description

Record Event Counter Enables a tracing mode that causes each destination address placed

in the trace buffer to be followed immediately by the value of the event
counter register.

If you enable Buffer Counter and Buffer Extension Counter at the same
time, the value of the event counter register precedes the value of the
extension counter register in the trace buffer.

Record Ext. Event Counter Enables a tracing mode that causes each destination address placed
in the trace buffer to be followed immediately by the value of the
extension counter register.

EONnCE Example: Counting Factorial
Function Calls

This example shows how to count calls to a factorial function in a recursive factorial
program.

To run the factorial program with an input of 7 and count the calls to the factorial
function five times using a regular software breakpoint, you would set a breakpoint on the
first line of the factorial function. Each time the IDE reaches the breakpoint, it stops and
you must click the debug button to continue execution. This is a time-consuming process.

Figure 9.7 shows the debugger window after counting the call to factorial five times
using a regular software breakpoint.
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Figure 9.7 Debugger Window: Counting with a Regular Software Breakpoint

i @ project.eld =l
M ... '
[5tack o |fevambea m]
| FrameD - $ret_factoral |3 =]
mair N 3

factorial
factorial

factorial

1
|
I
1
!
factorial |
|
|

~
!Ei Source:  E:\Program Filesi\Metrowerk s\Code\w aricr for StarCore Beta 1.0%Codeh/ arrior Examples\EORCED. ASCT40 main.c EII
*. 5.~ |

int main{woid)

int result = factorial(?):
printf{"The factorial of 7 i=z: ¥d", result):
+
int factorial{int H)}
{
*n if {H==0)
= return 1;
return H*factorial(H-1): G
+

o Li | 1 >!
£ ] Line 24 Col1 | Source M| | o

However, when you use EOnCE, you can pre-set the condition (count the call to the
function five times) and location at which you want the EOnCE module to count the call to
the function. The count occurs automatically each time execution reaches that location.

After the fifth call, the program stops executing and the IDE enters debug mode. The
example in this section discusses how to set up this condition using EOnCE. After you set
up the condition, you can execute much faster than by starting the program running again
each time it stops on the breakpoint.

This example covers these topics, which you must perform in the listed order:
Open the EOnCEDemo project.

Download the EOnCEDemo project.

Get the address of the instruction.

Open the EOnCE Configurator.

Configure the Address Event Detection Channel 0 panel.

Configure the Event Counter panel.

N AW

Configure the Event Selector panel.
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8. Save EOnCE Configurator settings.
9. Run the EOnCE factorial count debugging example.

Open the EOnCEDemo Project

To open the EOnCEDemo project:

1. If needed, open the CodeWarrior software.
2. Choose File > Open.

3. Navigate to the following directory:

Windows
installDir\Examples\StarCore\EOnCEDemo

Solaris

installDir/CodeWarrior_ver dir/
CodeWarrior_Examples/EOnCEDemo

4. Select the project file (EOnCEDemo . mcp).
5. Click Open

When you open the project, the IDE displays a project window. (See Figure 9.8.)

Figure 9.8 EOnCEDemo Project Window

ﬁ%

[ meoncepemomey S i x|
| % scineoncEpems v\ B W B g »
Files | Link Drderl Talgetsl
% | Fie | Code | Data [ [=
B SC140_mainc 93 28 e =~
=
1l a5 28 A

Download the EOnCEDemo Project

To download the EOnCEDemo project, choose Project > Debug.

The IDE downloads the project to the target board, and the debugger window appears as

shown in Figure 9.9.
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NOTE  You must download your program to the target board before configuring

EOnCE debugging conditions.

Figure 9.9 Debugger Window for the EOnCEDemo Project

i mproject.eld =] 4]
E x4 d
EStack m| | [f@ Variables: Al | Walue | Lacation ]|
main ;I $ret_main 8223532320 0=00000000 -
result 822353980 0=00000000

= =
-
m Source:  C:A\Bel Dev ToolsASC_1_S\CodeMarior_Examples\EOnCEDemobSC140_main.c =]

|»

#include <stdic. he»
%

SC140_main.c

EOnCE Demonstration. Refere to the Targeting StarCore nanusal
for information on how to set-up the EOnCE Configurator for
this demo.

- #int mnain{void)

- int result = factorial{?);

- printf{"The factorial of 7 i=: 24", result):

-1

- int factorial{int H)

- if(H==0)
0, Line1d  Coll | Souss  H4] | _PI_L

Get the Address of the Instruction

To get the address of the instruction to specity as the location where EOnCE counts the
call to the factorial function:

1. In the debugger window, move the Current Statement arrow to the first line of the
factorial function (the instruction where you want to set the breakpoint).

Figure 9.10 shows the debugger window after you move the arrow.
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Figure 9.10 Current Statement Arrow: First Line of the Factorial Function

i mproject.eld =10l x|
x40
|E8lack B | [§e Variables: Al | Value | Location &
factarial ;I $ret_factorial 1 $00 ;I
M E557E 0x00028000
[] [ -]
=
'E__n Sowce: C:\Rel Dev Tools\SC_1_S4CodeMwarriorExamples\E OnCE DematSC140_main.c (=]
-
#include <stdio.h:
SC140_main. o
EOnCE Demonstration. Refere to the Targeting StarCore manual
for information on how to set-up the EOnCE Configurator for
this demo.
* *
- int nain{woid)
- int result = factorial{7?):
- printf({"The factorial of 7 i=: xd", result):
-k
- int factorial{int H)
- if (H==0}
- return 1:
- return H*factorial(H-1):
3 —
of
{3 ] Line 26 Coll | Source N KN | A

" Source button
2. At the bottom of the debugger window, click the Source button, and choose Mixed
from the menu that appears.

The caption of the button changes to Mixed and the debugger switches to a mixed
language view. In this view, the debugger displays each C language statement of your
program followed by the assembly language instructions the compiler generates for
each statement.

The Current Statement arrow now points to the address of the assembly language
instruction on which to set a breakpoint. (See Figure 9.11.)
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Figure 9.11 Debugger Window Displaying a Mixed Code View

i mproject.eld — |E||i|
B mox
[ Stack ] | [§@ Variables: Al [ Value | Location ]|
factorial ;l $ret_factorial 1 300 ;I
M EE57E (=00028000
-
@_ﬂ Source:  C:ABel Dev ToolshSC_1_5%Code'wWariorn Examplesi\E OnCEDematS 0140 main.c B
int factorial{int N} ™
- 00010116: E748 adda *a%8.sp
{
if (H==0)
-»000101158: FO42 move . 1 di, {sp—«<$8)
- 0001011A: 6469 t=teqg a
- ooolo11c: 3704 2128 8001 jf »>310128
return 1;
- goolol2z: Cosl nove . w #¢21.d40
- Qno0in0i1z24: E768 suba #¢58.=sp
- Q000lo126: 9F71 rt=s
return H*factorial(H-1):;
- ooolo12g: Cl8l nove . w #e51,dl o
- 00010124 AD31 =ub dil.dno.d2
- goolol2C: F241 move . 1 dZ, {sp—«<354d)
- 0001012E: 7452 tfr dz.do
- 00010130: 3304 2116 8001 jsr >310116
- 00010136: FO41 mowve . L di, (sp—<54)
- 00010138:; Facz mowve . L (=p—<%$8).d3
- 00010134&: 3665 8000 inpyun d3.d0.45 -
W Li i 4 3
€] Line 26 Col1_| Misad S Skl | | y

 Mixed button
3. Write down the address value of the instruction immediately preceding the location to
which the Current Statement arrow now points.

4. At the bottom of the debugger window, click the Mixed button, and choose Source
from the menu that appears.

The caption of the button changes to Source and the debugger switches to a source
language view. In this view, just the C language statement of your program are
displayed.

5. Move the Current Statement arrow to the first statement in the ma in function.

Figure 9.12 shows the debugger window after you perform these actions.
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Figure 9.12 Current Statement Arrow on the First Statement in main()

Dl
BB x O

[F Stack | | [§@ Variables: Al | Value | Location ]|
factorial ;l $ret_main 7 $D0 ;l
main result E5HB9E O=00028078

-

IE__E Source  CMNProgram Files'Metrowerk st Codsh arior Codet arior_E rampleshE OnCED e, ASCT40 main.c E |

-

- int main(woid)

- int result = factorial{7?);

- printf{"The factorial of 7 i=: #d", result):

-3

- int factorial(int H)

- if (H==0)
- return 1;

£ Line 16 Coll | Source Skl | _’l_;

6. At the bottom of the debugger window, click the Source button, and choose Mixed
from the menu that appears.

The caption of the button changes to Mixed and the debugger again switches to mixed
language view.

Figure 9.13 shows the debugger window after you perform these actions.
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Figure 9.13 Debugger Window—Mixed Code View

i mproject.eld =] 4]
E x4 d
IEStack m| | [f@ Variables: Al | Walue | Lacation ]|
main ;I $ret_main 1 300 ;I
result 222 0=00027FF8

= =
-
IE__B Source:  C:\Bel Dev_Tool:ASC_1_S\CodeMarior_Examples\EOnCEDema\SC140_main.c =]

int main({void)

- 00010154: E750 adda #:510.=sp
{
int result = factoriali(?):
- 00010156 COB7 nowve . w #¢57.d0
- 00010158: 3304 2116 8001 jsr »$10116
- 0001015E: FO43 move . L di. (sp—<$c)
- 000i0160: FO44 move . 1 di, {=p—<$10)

printf{"The factorial of 7 i=: Xd", result):
oo010le2: FO42 nove . L di, (=p—<58)
oooiloled: 3101 3018 8000 moweuw.l  #:$1018,d1
00010164 : Fl41 move . L dl. (=p—<54)

0001016C: 3304 21D0 8001 jsT »$10140
¥

- D0010172: BC30 =sub d0.d0.d0

- Qo0010174: E770 =uba #<510.=p

- 00010176: 9F71 rte

_ . a _'I_I
€ Line18  Coll [ Mied 4] | 4

Open the EOnNCE Configurator

You can use the EOnCE Configurator to set various conditions to perform EOnCE
debugging.

To open the EOnCE Configurator, choose Debug > EOnCE > EOnCE Configurator.
The IDE displays the EOnCE Configurator window. (See Figure 9.14.)

202 Targeting StarCore® DSPs

For More Informatioﬁ: www.freescale.com



wr
4\

Freescale Semiconductor, Inc.

TargStarCore.book Page 203 Monday, September 27, 2004 11:00 AM

ﬁ%

Enhanced On-Chip Emulation (EOnCE)
EONnCE Example: Counting Factorial Function Calls

Figure 9.14 EE Pins Controller Panel

Control | EDCAQ | EDCA1 | EDEA2 | EDCAZ | EDCA4 | EDCAS | EDCD | Counter | Selestor| Trace |

@ StarCore EONCE Configurator

EE Pins Controller

EE Fin0: " output: detection by EDCAD " input: enable EDCAD event & input: Debug Request
EE Fin1:  output; detection by EDCAT © output; Debug Ack. i input: enable EDCAT evert
EE Pin 2:  output: detection by EDCA2 & input: enable EDCAZ event
EE Pin 3: ° output: detection by EDCA3  output: ERCY Receive register iz FLILL

& input: enable EDCA3 event
EE Fin 4 : © cutput: detection by EDCAA € output: data in ETRSHT Trarsmit register is READY

% input: enable DAL event
EE Fin5: € output: detection by EDEAS & input: enable EDEAS evert
EED Pin: " output: detection by EDCD % input: enable EDCD event

OK | Cancel |

The window initially displays the EE Pins Controller panel, which you can use to
configure the EOnCE controller, specifically the EE pins. EE pins are general-purpose
pins that can serve as input or output pins to the EOnCE.

NOTE  For this example, the settings on the EE Pins Controller panel are not
relevant; do not change them.

Configure the Address Event Detection Channel 0 Panel

To choose settings for the address event detection channel 0 by configuring the Address
Event Detection Channel 0 panel:
1. Click the EDCAO tab.

The IDE displays the chosen panel. (See Figure 9.15).
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Figure 9.15 Address Event Detection Channel 0 Panel

i @StarCore EONCE Configurator ‘ x|
Contiol EDCAD | EDCAT | EDCA2| EDCAS| EDCA | EDCAS | EDED | Counter| Selectar | Trace |

Address Event Detection Channel 0
Bus Selection:  © xABA O ¥ABR O MABAandX&BE O PC

AccessType: (% Read © Wite " Read or'wilte

Comparator & [Hex 32 hits]'lUxffDDDD = = = [l [
Comparator B (Hex 32 bits) : IDxD " = 1= oy ¢

Comparators Selection : & Aonly ¢ Bonly A andB  AarB

Enable after Event On:

& Disabled ¢ EDCAD " EDCA1 " EDCA2  EDCA3 O EDCAA
€ EDEAE " EDCD £~ Counter " EE pins " Enahbled

Mask [Hex 32 bits] : Ilefffffff

0K Cancel

2. To set a breakpoint on an instruction, click PC as the Bus Selection.

NOTE  When selecting settings in the EOnCE Configurator, configure the tabbed
panels in the left-to-right order of the tabs. For example, configure the Address
Event Detection Channel 0 panel before configuring the Event Counter
panel. In addition, within a panel, configure your selected settings from the
left-top to right-bottom position.

3. Type the address value of the instruction you previously noted in the Comparator A
field (in hexadecimal).

4. For Enable after Event On, select Enabled.

For all other settings, use the defaults. The panel now appears as shown in
Figure 9.16.
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Figure 9.16 Address Event Detection Channel 0 after Changing Settings

@ StarCore EONCE Configurator

x|
Contiol EDCAD | EDCAT | EDCA2| EDCAS| EDCA | EDCAS | EDED | Counter| Selectar | Trace |
Address Event Detection Channel {0
Bus Selection:  ( XABA ( ¥ABB  ( XABAandXABE % PC
AccessType: (% Read © Wite " Read or'wilte
Comparator & [Hex 32 hits]'lUxT o = = = [l [
Comparator B (Hex 32 bits) : IUxD « = = L@ o
Comparators Selection :

& Aonly Bonly  sandB  C AorB
Enable after Event On:

€ Dissbled (" EDCAD (" EDCA1  ( EDCAZ € EDCA3 O EDCAd
€ EDCAE € EDCD € Counter EE pins o d
Mask (Hex 32 bits) : |

0K Cancel

Configure the Event Counter Panel

To configure the Event Counter panel to count a particular event on address channel 0:
1. Click the Counter tab.

The IDE displays the Event Counter panel. (See Figure 9.17.)
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Figure 9.17 Event Counter Panel

@ StarCore EONCE Configurator i 5‘

Control | EDCAD | EDCAT | EDCA2| EDCAS| EDCA4 | EDCAS | EDCD  Counter | Selector | Trace |

Event Counter

‘wihat to count : Enable after Event On
" EDEA] " EDCAZ & Disabled (" EDCAD ¢ EDCAT
" EDCA3Z  EDCAA C EDLAE " EDCA2 ” EDCAZ  EDEAS
 EDCD " Execution Set in DEBUGEY C EDEah ¢ EDCD " EEZ pin
" Trace Evert { Ewecution Sets ¢ Core Clack " Enabled
Ewent Counter Walue (Hex 32 bits] : D=0

[~ Extension Counter Value [Hex 32 bits] : Iugu

0K | Cancel |

By default, the Event Counter panel specifies to count EDCO (address channel 0,
which corresponds with the Address Event Detection Channel 0 panel that you just
configured and is correct for this example).

2. For Enable after Event On, select Enabled.

3. Type the value (in hexadecimal) for how many times you want to count in the Event
Counter Value (Hex 32 bits) field.

For this example, type:
0x5

Figure 9.18 shows the Event Counter panel after your changes.

206 Targeting StarCore® DSPs

For More Informatioﬁ: www.freescale.com



A 4
4\

Freescale Semiconductor, Inc.

TargStarCore.book Page 207 Monday, September 27, 2004 11:00 AM

Enhanced On-Chip Emulation (EOnCE)
EONnCE Example: Counting Factorial Function Calls

Figure 9.18 Event Counter Panel after Changing Settings

@ StarCore EONCE Configurator £ 1‘

Conirol | EDCAD | EDCAT | EDCA2| EDCAS| EDCA | EDCAS | EDED  Counter | Selectar | Trace |

Event Counter

‘whhat to count : Enable after Event On :
@ EDCAD " EDCAT " EDCAZ " Disabled " EDCAD " EDCAI
" EDCAZ & EDEAA & EDCAG " EDC&2 " EDCAZ ) EDLsS
 EDCD " Execution Set in DEBUGEY £ EDEAS " EDCD " EE2 pin
" TraceEvert ( Execution Sets ¢ Core Clack % Enabled

Event Counter Y alue (Hex 32 bits] : ngﬂ

[~ Estension Counter Yalue [Hex 32 bits] : 0x0

0K Cancel

Configure the Event Selector Panel

To configure the Event Selector panel:
1. Click the Selector tab.
The IDE displays the Event Selector panel. (See Figure 9.19.)

Targeting StarCore® DSPs 207

For More Informatioﬁ: www.freescale.com



wr
4\

Freescale Semiconductor, Inc.
TargStarCore.book Page 208 Monday, September 27, 2004 11:00 AM

ﬁ%

Enhanced On-Chip Emulation (EOnCE)
EONnCE Example: Counting Factorial Function Calls

Figure 9.19 Event Selector Panel

@ StarCore EONCE Configurator ll

Conirol | EDCAD | EDCAT | EDCA2 | EDCAS | EDCA# | EDCAS | EDCD | Counter Selector | Trace |

Event Selector
Ewent(z] to Enter DEBUG Mode - @« 0R  AND Ewent(z] to Enter DEEUG Exception: & OR  { AND
DEBUG Mode Mask: DEBULG Exception Mazk

I~ ERCAS [ EDCA4 [T EDCA3 [~ EDCA2 [T EDCAS [T EDCA4 - EDCAZ - EDCA2
[~ EDCA1 [~ EDCAOD [~ DEBUGEW [~ EDCA1 [T EDCAOD [~ DEBUGEY
[T EE4 [T EEZ [ EE2 [T EE1 [T EE4 [ EE? [ EE2 [ EEl
[~ EED [~ COUMT [~ EDCD [~ EEN [~ COUNT [~ EDCD
Ewent(z] to Enable Trace : @« 0R  AND Ewents ta Disable Trace : &~ 0OR  AND

DEBUG Enable Trace Mask DEBUG Disable Trace Mask
[T/EDCAE [T EDCA4 [ EDCA3 [ EDCA2 [T EDCAE [T EDCA4 [ EDCA3 [~ EDCAZ
[~ EDCA1 [~ EDCAD [ DEBUGEW [~ EDCA1 [~ EDCAO [~ DEBUGEY
[~ EE4 [TEEZ [ EE2 [~ EE1 [~ EE4 [T EE3 [ EE2 [~ EE1
[~ EED [~ COUNT [~ EDCD [~ EED [~ COUNT [~ EDCD

0K | Cancel |

The default setting for Event(s) to Enter DEBUG Mode is OR, which is correct for this
example.

. In DEBUG Mode Mask, click the COUNT checkbox (to enable it).

The Event(s) to Enter DEBUG Mode setting and the DEBUG Mode Mask setting halt
the CPU and cause the EOnCE module to enter debug mode when the condition or
conditions that you set are met.

Figure 9.20 shows the appearance of the Event Selector panel after this change.
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Figure 9.20 Event Selector Panel after Changing Settings

i @StarCore EONCE Configurator . x|

Conirol | EDCAD | EDCAT | EDCA2| EDCAS| EDCA | EDCAS | EDCD | Counter Selectar | Trace |

Event Selector

Ewent(s] to Enter DEBUG Maode - * 0OR " AND Ewent{z] to Enter DEELIG Exception: ¢ OR  ( AND
DEBUG Mode Maszk: DEBUG Exception Mask
I~ EDCAS [T EDCA4 [T EDCA3 [~ EDCA2 I~ ERCAS [T EDCA4 [T|EDCA3 [~ EDCA2
[~ EDCA1 [~ EDCAOD [~ DEBUGEY [~ EDCA1 [~ EDCAD [~ DEBUGEY
[T EE4 [T EEZ [ EEZ [ EE1 [T EE4 [ EE3 [ EE2 [ EE!
[~ EED ¥ i [~ EDCD [~ EEO [~ COUNT [~ EDCD
Ewvent(z] to Enable Trace : &« 0OR  AND Ewents ta Dizable Trace : &~ OR  AND
DEBUG Enable Trace Mask DEBUG Disable Trace Mask
[~ EDCAS [ EDCA4 [T EDCA3 [T EDCA2 I~ ERCAE [T EDCA4 [T EDCA3 [T EDCA2
[~ EDCA1 [~ EDCAD [ DEBUGEW [~ EDCA1 [~ EDCAOD [~ DEBUGEY
[~ EE4 [TEEZ [ EE2 [~ EE1 [~ EE4 [T EE3 [ EE2 [~ EE1
[~ EED [~ COUNT [~ EDCD [~ EED [~ COUNT [~ EDCD
0K Cancel

Save the EOnCE Configurator Settings

To save your changes, click OK in the EOnCE Configurator window.

Run the EOnCE Factorial Count Debugging Example

To run the EOnCE debugging example, select Project > Run.

The debugger executes the program, and five calls to the factorial function appear in the
Stack Crawl pane before the program stops running and enters debug mode.

Figure 9.21 shows the appearance of the debugger window after you run the debugging
example.
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Figure 9.21 Debugger Window after Running the Debugging Example

i @project.eld 48 - |E||i|
B m % 3
rﬂStack A | [§e Yaiables: Al | Walue | Location =]
it - $ret_factorial - 822363380 0s00000000 =
factorial M 3 0=00028060
factorial
factarial
factarial
factarial
=l =
=4
Eﬂ Source:  C:\Rel_Dev Toolsh\SC_1_5\Codewwamior_E xamples\EOnCEDematSC140_main.c =]
int factorial(int N) [~
- 0001011e: E748 adda #:58.=p
{
if (H==0}
- 0001011%: FO042 nove. l do, (sp—<£8)
- 00010114: 6469 t=teg do
- 0001011 3704 2128 8001 jf »$10128
return 1;
- goo01o1z2z. cogl nove . w #:51.d0
- 00010124: E7&8 zuba <58 . =p
- 0o0101z2e: 9F71 rt=
return H#=factorial (H-1): oo
- Qooo01o01z2g. cC1g1 nove . w #051.d1
- 00010124: &D31 sub di.do,dz2
- 0001012C: F241 nove. l d2, (sp—<54)
- 0001012E: 7452 tir dz.do
- 00010130: 3304 Z211e 8001 j=r *$10116
- 00010136: FO41 nove. l di, (sp—<&4)
- 00010138: F3C2 nove. 1 (=p—<%8).d3 -
{3, Line13 Col1 | Mixed K | | )

In this example, the program halted in debug mode; therefore, you can continue debugging
from that point.

EONnCE Example: Using the Trace Buffer

This example shows how to capture data in the EOnCE trace buffer and examine it.
This section includes the following topics, which you must perform in the listed order:
1. Open the EOnCEDemo project

2. Download the EOnCEDemo project

3. Set a breakpoint

4. Run to the breakpoint
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Open the EOnCE Configurator
Configure a trace

Save EOnCE Configurator settings

® 2w

Run the EOnCE trace buffer debugging example

Open the EOnCEDemo Project

To open the EOnCEDemo project:
1. Start the CodeWarrior IDE.
2. Choose File > Open

3. Navigate to the following directory:

Windows

installDir\Examples\StarCore\EOnCEDemo

Solaris

installDir/CodeWarrior_ver dir/
CodeWarrior_Examples/EOnCEDemo

4. Select the project file (EOnCEDemo . mcp).
5. Click Open
6. The IDE displays a project window. (See Figure 9.22.)

Figure 9.22 EOnCEDemo.mcp Project Window

{ g EONCEDemo.mcp L O] x|

| % scineoncEpems v\ B W B g »

Files |Link Drderl Talgetsl
# | Fie | Code | Data 4 |-
B SC140_mainc 93 28 e =~
[~
1 file 93 248 S
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Download the EOnCEDemo Project

To download the EOnCEDemo project, choose Project > Debug.

The IDE downloads the project to the target board, and the debugger window appears as
shown in Figure 9.23.

NOTE  You must download your program to the target board before configuring
EOnCE debugging conditions.

Figure 9.23 Debugger Window for the EOnCEDemo Project

i mproject.eld z =] 4]
E x4 d
EStack m| | [f@ Variables: Al | Walue | Lacation ]|
main ;I $ret_main 8223532320 0=00000000 ;I
result 822353980 0=00000000

= =
-
m Source:  C:A\Bel Dev ToolsASC_1_S\CodeMarior_Examples\EOnCEDemobSC140_main.c =]

#include <stdic. he»
%

SC140_main.c

EOnCE Demonstration. Refere to the Targeting StarCore nanusal
for information on how to set-up the EOnCE Configurator for
this demo.

- #int mnain{void)

- int result = factorial{?);

- printf{"The factorial of 7 i=: 24", result):

-1

- int factorial{int H)

- if(H==0)
0, Line1d  Coll | Souss  H4] | _PI_L
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Set a Breakpoint

To set a breakpoint, click the gray dash next to the this statement in the debugger window:

int result = factorial (7);

Figure 9.24 shows the debugger window after you set the breakpoint.

Figure 9.24 Debugger Window after Setting the Breakpoint

i mproject.eld 10l x|
B E x40
IEStack m| @ Yariables: &l | Walue | Lacation |
mair ;I $ret_main 822353380 0=00000000 ;I
result 822353380 (0+00000000

= =
-
|E__ﬂ Source:  C:4Rel Dev ToolshSC_1_54Codebwamior_ExzamplestEOnCEDemobSC140_main.c =]

#include <stdic . h:

S

SC140_main.c

EOnCE Demonstration. REefere to the Targeting StarCore manual
for informstion on how to set—up the EOnCE Configurator for
thi=z demno.

- wint mnain{wvoid)

L) int reshlt = factorial(?);

- printf{"The factorial of 7 i=: %d". result):

- int factorial{int H)

- if (H==0)

. Line 16 Col 12 | Source kR |

Run to the Breakpoint

Choose Project > Run to run to the breakpoint you previously set.

Figure 9.25 shows the debugger window after running to the breakpoint.
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Figure 9.25 Debugger Window after Running to the Breakpoint

i mproject.eld =] 4]
E x4 d
IEStack m| | [f@ Variables: Al | Walue | Lacation ]|
main ;I $ret_rnain 1 300 -
result ER5EE O=00028008

= =
-
IE__B Source:  C:\Bel Dev_Tool:ASC_1_S\CodeMarior_Examples\EOnCEDema\SC140_main.c =]

|»

#include <stdic . h»

=
SC140_main.o
EOnCE Demonztration. Eefere to the Targeting StarCore manual
for information on how to =et-up the EOnCE Configurator for
this demo.
- int main{wvoid)
{

" int result = factorial(?);

- printf{"The factorial of 7 i=: 24", result):

- int factorial{int H)

- iE{H==0}

i « _'I_I
£} Line 16 Col1 | Source kR | y

Open the EOnCE Configurator

You can use the EOnCE Configurator to set the various conditions to perform EOnCE
debugging.

To open the EOnCE Configurator, choose Debug > EOnCE > EOnCE Configurator.
The IDE displays the EOnCE Configurator window. (See Figure 9.26.)
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Figure 9.26 EE Pins Controller Panel

@ StarCore EONCE Configurator

Control | EDCAQ | EDCA1 | EDEAZ | EDCAS | EDCA4 | EDCAS | EDCD | Courter | Selector | Trace |

EE Fin0:
EE Fin:

EE Pin2:

EE Pin3:

EE Fin4:

EE Fin5:
EED Pin:

e Tie Be e |

e |

-

EE Pins Controller

output: detection by EDCAD
output: detection by EDCAT
output: detection by EDCAZ
output: detection by EDCAZ
input: enable EDCAZ event
output: detection by EDLA4
input: enatile EDCAL event
output: detection by EDEAS

output: detection by EDCD

~
.
o
-

«

input: enable EDCAD event & input: Debug Fequest
output: Debug Ack.  input: enable EDCAT event

input: enable EDCAZ event

output: ERCY Receive register is FULL

output: data in ETESHT Transmit register iz BESLY

input: enable EDCAS event

input: enable EDCD event

OK | Cancel

The window initially displays the EE Pins Controller panel, which you can use to

configure the EOnCE controller, specifically the EE pins. EE pins are general-purpose
pins that can serve as input or output pins to the EOnCE.

NOTE

For this example, the default settings for the EE Pins Controller panel shown
in Figure 9.26 are correct; do not change them.

Configure a Trace

To configure the trace for this example:
1. Click the Trace tab.
The IDE displays the Trace Unit panel. (See Figure 9.27.)
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Figure 9.27 EONnCE Configurator Trace Unit Panel
|

Control | EDCA0 | EDCAT | EDCA2 | EDCAZ| EDCA4 | EDCAS | EDED | Counter| Selector  Trace

Trace Unit
Change of Flow Instuctions : [~ Enable Trace Buffer Mode : [ Enable
Interrupt vectors : [~ Enable Hardware Loop : [~ Enable
Issue of Execution Set: [~ Enable Fecord Event Counter : [~ Enable
MARK instruction : [~ Enable Fecord Ext. Event Counter: [~ Enable

™ Enable Trace Repoiter Window

0K Cancel

2. Check the Change of Flow Instructions checkbox.

This enables a trace on anything that changes the instruction flow (for example, a
jump, branch, or return to subroutine instruction).

3. Check the Trace Buffer Mode checkbox.
4. Check the Enable Trace Reporter Window checkbox.

Figure 9.28 shows the Trace Unit panel after configuration.
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Figure 9.28 EONnCE Configurator Trace Unit Panel after Configuration
i

Control | EDCAD | EDCAT | EDCAZ | EDCA2 | EDCA4 | EDCAS | EDCD | Counter | Seletor  Trace

Trace Unit
Change of Flow Instructions: [ Enable Trace Buffer Mode :
Interrupt vectors © [~ Enable Hardware Laoop -
|ssue of Execution Set [~ Enable Record Event Counter : [~ Enable
MARK instruction : [~ Enable Record Ext. Event Counter: [~ Enable

™| Enable Trace Feporter Windov

I™ Enable Dumping Ta File I Choosze |

ok I Cancel

Save the EOnCE Configurator Settings

To save your changes, click OK in the EOnCE Configurator window.

Run the EOnCE Trace Buffer Debugging Example

1. To run the EOnCE trace buffer debugging example, choose Debug > Step Over.
The IDE steps over one instruction.
2. To see the results. select Data > View Trace.

The debugger displays an EOnCE Trace View window. (See Figure 9.29.)
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Figure 9.29 EONnCE Trace View Window

i @ Trace for SC100 Data 1

BEEEB

B Srciddiess | DstAddress | Cpcles Ext Cycles
0:204003F2  0x2040019C 00 00 Pl
0:204003F2  0x2040019C 00 0x0
0:204003F2  0x2040019C 00 0x0
0:204003F2  0x2040019C 00 0x0
0:204003F2  0x2040019C 00 0x0
0:204003F2  0x2040019C 00 0x0
0:204003F2  0x2040019C 00 0x0
0:2040019C 0«0 0x0 ]
0:204003F2  0x2040019C 00 0x0 -
[ <] ¥
-
Display: [0x204003F2 View: [Source ~|
B Souce:  G\DevelopibarcS5\dsp_buildsstarcoretcommont.atationern WM SCE101AD 4 ChmecS1 01_main.c
- for (i = 0; 1 < DataBlockSizes2: i++) o <% do all samples =~ A
- TH = L _depo=sit_hiDataIn[2%i]); =l
- THP1 = L_deposit_hi{Dataln[Z2*®i+1]):
- TH = L maci(TH, YHM2 =22): TH = L mult(¥HM2 E2);
- TH = L maci(TH, ¥YHM1.=a1): TH = L mac(¥N,¥YNM1.bl):
- TH = L_add{¥H.TH): THHZ = round(TH):
- THPL = L_mac(THP1l. ¥HM1.a2): ¥HP1l = L mult(¥HM1.LE2):
- THP1 = L mac(THP1, round(THW).=al): ¥HP1l = L mac(¥YHP1,LYHHZ bl1}):
- ¥HP1 = L_add(¥HP1l.THP1): THH1 = round(THF1):

- Datalut[2#*1] = round{¥H):
- DataOut[2%i+1] = round(YNP1}:
- +

for (i = 0; i ¢ DataBlockSize: i++)
printf {"Output 2dwn", Datalut[i]):

- return(0):

€| Line B85 Coll 4] »
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Using the Profiler

This chapter explains how to use the CodeWarrior™ profiler.

The CodeWarrior profiler is an analysis tool that lets you examine the run-time behavior
of your StarCore® DSP programs. Using the profiler, you can find areas of code that are
not being executed or that are taking too long to execute.

Profiling is a tuning process. As a result, you should use the profiler to find out how to
make your programs run better—not to find bugs. Once your program is stable, you
should profile it to find performance bottlenecks.

The sections of this chapter are:
¢ Profiler Types
¢ Profiler Points
¢ Profiler Examples
¢ Launching the Profiler
¢ Opening the Profiler Sessions Window
¢ Removing a Profiler Session
* Removing All Profiler Sessions
¢ View a List of Functions
¢ View an Instruction-Level Report
* View Function Details
* View a Function Call Tree
* View Source Files Information
¢ View Profile Information Line-by-Line
* Save a Profile
* Load a Profile
¢ Generate a Tab-Delimited Profile Report
* Generate an HTML Profile Report
¢ Generate an XML Profiling Report
* Set Up to Profile Assembly Language Programs
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Profiler Types

The CodeWarrior profiler supports three types of profiling:
* On Host
¢ On Chip
¢ On Chip Timers

On Host

On host profiling is the simplest type of profiling to set up. All you must do is select
On Host from the Profiler Type listbox of the Profiler target settings panel.

During on host profiling, the profiler stops the core being profiled each time the trace
buffer becomes full, transfers the data to the host, and then restarts the core. As a result,
on host profiling interferes with program execution quite a bit.

On Chip

As its name implies, the code the performs on chip profiling resides on the StarCore chip.
During on chip profiling, an interrupt service routine (ISR) analyses the trace buffer each
time the buffer becomes full. The on-chip ISR technique interferes with program
execution less than does the on host approach.

Unlike on host profiling, set up for on chip profiling is complex. To configure a build
target for on chip profiling, follow these steps:

1. Open the project for which you want to use on chip profiling.
2. Press Alt-F7

The Target Settings window appears.
3. In the pane on the left of this window, click Profiler.

The Profiler panel appears on the right of Target Settings window. (See Figure 10.1.)
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Figure 10.1 Profiler Target Settings Panel

§ Prafiler

Profiler Type: IDn Chip [% j

Inberupt Wector Location: Inﬂ ]

— Rezerved Memory for Profiler [1ME]:
| 0x20000000

— Rezerved memony for profiler in intemal memaory [SKB]:
{ 020000

—DPU analyzer options

[0 DPU info =l [NoDPUinfa hd|

™ Instruction level repart

4. From the Profiler Type listbox, select On Chip.

5. In the Interrupt Vector Location text box, type the address (in hexadecimal) of the
vector to the interrupt service routine used by the on chip profiler.

6. In the Reserve Memory for Profiler (IMB) text box, type the base address of the IMB
external memory buffer that the on chip profiler requires.

7. In your linker command file, include a . reserve directive for the external memory
buffer defined above (so the linker does not use this space).

For example .reserve 0x20b00000, 0x20c0000 reserves the area between
0x20b00000 and 0x20c0000 for the on chip profiler.

8. In the Reserve memory for profiler in internal memory (5KB) text box, type the base
address of the SKB internal memory buffer that the on chip profiler requires.

9. Again, in your linker command file, include a . reserve directive for the internal
memory buffer defined above (so the linker does not use this space).

10. In your linker command file, define the entry point (. entry) as the address of the
crt0_start function.

To determine this address, follow these steps:
a. Turn off the profiler.
b. Start debugging.

g

Halt the debugger at your program’s entry point.

=

Switch the debugger window to assembler view.

The entry point address is the address to which the jmp instruction points.
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11. Add an assembly language file to your project that declares the area
VBA - VBA + 0x100 as code.

For example:

org p:S0
dup $100
nop
endm

12. Allocate a buffer for the on chip profiler’s interrupt service routine (ISR).
To do this, follow these steps:

a. In an assembly language file, add the code shown in Figure 10.1,
orin a C language file, add the code shown in Figure 10.2.

Listing 10.1 Assembly Language Declaration of a Buffer for the On Chip Profiler’s ISR

org p:$C00
dup $40
nop
endm

Figure 10.2 C Language Declaration of a Buffer for the On Chip Profiler’s ISR

#pragma pgm_seg_name ".intC00"

void CO00 ()

{
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
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asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
asm("nop") ;
}
b. Add the source file (C or assembly language) to your build target.
c. In your linker command file add this directive for each code section that does not
contain debug information:
.org 0xCO0O0
.segment .pl, ".intCO0O"
13. If the vector base address (VBA) is not 0, add one more section for 0 - 0x100:
org p:S0
dup $100
nop
endm
14. Optionally, set profiler points where desired.
NOTE  With on chip profiling, a pair of Profiler Points must reside within the same
function.
On Chip Timers
Like on chip profiling, on chip timers profiling takes place on the StarCore chip. The
difference is that on chip timers profiling gathers just cycle count information; it does not
perform function analysis. As a result, the timing information generated by on chip timers
profiling is highly accurate.
To set up a build target for on chip timers profiling, select On Chip Timers from the
Profiler Type listbox of the Profiler target setting panel. Then follow the same procedure
as for On Chip timers.
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NOTE  With on chip timer profiling, you must set at least one pair of Profiler Points.
However, these points do not have to be within the same function (as they must
with on chip profiling).

Profiler Points

The on chip and on chip timers profiler types let you restrict profiling to just those parts of
your program of interest. The on host profiler type does not support have this capability.

To restrict profiling to specific areas, you set pairs of profiler points—one pair for each
part of your program that you want to profile. The first profiler point in a pair causes the
profiler to start gathering data; the second point in a pair halts data gathering.

To set a pair of profiler points, follow these steps:
1. Open the project that you want to profile.

2. Using the Profiler target settings panel, configure a build target of this project for the
type of profiling desired: host, on chip, or on chip timers.

NOTE  See Profiler Types for instructions.

3. Select Project > Make

The compiler and assembler translate your source files and then the linker generates an
executable file.

4. Select Project > Debug

The CodeWarrior debugger copies your program to the target device or simulator,
halts execution at the program’s entry point, and displays the debugger window and
the sessions window.

5. Set a pair of profiler points:
To do this, follow these steps:

a. Open the source file in which you want to set a pair of profiler points in an editor
window.

b. Put the caret in the source code statement at which you want to start profiling.
c. Select Debug > Set Event Point > Set Profiler Point
The debugger displays the Profiler Point Settings dialog box. (See Figure 10.3.)
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Figure 10.3 Profiler Point Settings Dialog Box
zl

Paint Type:

IStart Paint j

Erd PDiT %

0K | Cancel |

d. From the Point Type listbox, select Start Point.
e. Click OK

The debugger assigns a start profiler point to the selected source code statement.
(See Figure 10.4.)

Figure 10.4 Editor Window Showing Start and End Profiler Points

_ioix
b} M- - o' - Path |C:\StarC0re Projects\HelloWw orldsmscB100_main.c >
in{) E‘
5 YNMl=0, YNM2=0; [
. T, TNP1, YN, YNPL;
- for (1 =0; 1 < iza/2; i++) ( /* do all samples */
- TH = L_depesit_hi| 2%i]);
start - THP1 = L_deposit_h| In[2*i+1]] ;
profiler point
& TH = I_mac{TH, YHMZ,a2]; YN = L_wult|¥HNMZ,b2);
- TH = I_mac{TH, ¥NMI,al]; YN = L_mac{¥N,¥YNM1, HL) ;
- YN = L_add{¥N, TH] ; YNMZ = round[TH] ;
end - THPL = L_mac{TNPl, ¥NM1,a2); ¥NPL = L_mult|¥NML,b2);
profiler point | _ THPL = L_mae{TNPl, round{TN),al); ¥NPL = L_mac|¥NPL,¥NM2,b1];
] YHPL = L_add{¥NP1, THPL) ; YNML = round [THPL);
- Datafut[2*i] = round|{¥YN] ;
- Datafut[2%i+1] = round (YNEPL) ;
- i
- for (i = 0; 1 < Dat
- printf ("Cutput 2d
- returni{0) ;
H -
Line 50 Col57 ||« | vz
f. Put the caret in the source code statement at which you want to end profiling.
g. Select Debug > Set Event Point > Set Profiler Point
The debugger displays the Profiler Point Settings dialog box.
h. From the Point Type listbox, select End Point.
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i. Click OK

The debugger assigns an end profiler point to the selected source code statement.
(See Figure 10.4.)

That’s it. Now, when you continue program execution, the profiler starts gathering data
when it hits the start profiler point and stops when it hits the stop profiler point.

Profiler Examples

This directory contains example projects that you can build and use to test the various
profiler types and features:

installDir\ (CodeWarrior_Examples)\StarCore_Examples\Profiler

Launching the Profiler

Before you can use the profiler on your program, you must generate a version that
includes symbolic debug information.

The CodeWarrior IDE includes debug information in each file for which the project
window displays a dot in the debug column of the project. Click in the project window’s
debug column next to each file that should include debug information.

If you are compiling from the command line, use the —g option to include debug
information.

NOTE  If your program makes printf calls to stdout, the output appears in the
IDE’s I/0 window. This can be useful for marking the progress of your
profiling execution.

Once you have built a version of your program that includes debug information, you can
launch the profiler. To do this, follow these steps:

1. Open the project to be profiled.

2. Select the type of profiler to use from the Profiler Type listbox of the Profiler target
settings panel.

3. Choose Project > Debug

The IDE displays the Profiler Sessions window. This window displays a list of open
profiler sessions. (See Figure 10.5.)
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Figure 10.5 Profiler Sessions Window

i @ Profiler Sessions | _ (O] =]

| Open seszions I

020108_1046
W 020108_1047

Open Remove Remaove Al

The check mark in the Profiler Sessions window identifies the active session.

The IDE begins executing your program and displays the debugger window. (See

Figure 10.6.)

NOTE  You can use any debugging commands once the debugger window appears.

Figure 10.6 Debugger Window—Upon Starting the Profiler

imfibo.eld _[O0]
» B X3
Stack m| | e ¥ariables: Al | ]|
- $ret_main 822353960 =
n 822353980
value 822353920
| =
~

IEB Source:  E:\Program Files\Metrowerk st Codelw/ arrior for StaiCore Release 1.04Codel/.

arrior ExampleghProfilersChibo.c Bl
i |

Recursive program to print Fibonacci sequences

~% Fibonacci function declaration#s

int fib{ int n):
~wint mainf{void)

int n=0;

int walue = 0;
do
{

walus = fib(nj):

printf{"For n of % d the walue i= %d “n"

B+
* while({n <12);

£ ] Line 26 Coll [ Souce ¥4 |

.n ., walue };

Targeting StarCore® DSPs

227

For More Informatioﬁ: www.freescale.com

ﬁ%



A 4

4\
Freescale Semiconductor, Inc.
TargStarCore.book Page 228 Monday, September 27, 2004 11:00 AM

Using the Profiler
Opening the Profiler Sessions Window

NOTE  If you debug a multi-core project, the project that specifies the location of the
other projects that are part of the multi-core project (in the Other Executables
target settings panel) is the master project.

If you are debugging a multi-core project, downloading the master project may
cause the other projects in the multi-core project to be downloaded as well. In
this case, if you are using the profiler to download the master project, the
profiler profiles all the projects in the multi-core project. Each of those projects
has a separate listing in the Profiler Sessions window.

Opening the Profiler Sessions Window

To display the Profiler Sessions window, choose Profiler > Sessions.

Removing a Profiler Session

To remove a profile from the Profiler Sessions window, perform these steps:
1. Click the name of any profiler session to highlight it.

Figure 10.5 shows a Profiler Sessions window after highlighting a session.

Figure 10.7 Profiler Sessions Window with Session Name Highlighted

i @ Profiler Sessions

[pen seszions |

W 020109 0954

Open Remove Remaove Al

2. Click Remove

The IDE removes the session from the Profiler Sessions window and closes all other
profiler windows related to that session. Figure 10.8 shows the Profiler Sessions
window after you delete the chosen session.
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Figure 10.8 Profiler Sessions Window After Removing a Session

i @ Profiler Sessions

Open seszions |

W [20109_0954

Open I Fiemmrel Flemu:we.i'l.lll

Removing All Profiler Sessions

To remove all profiler sessions from a Profiler Sessions window, click Remove All. (See
Figure 10.9.)

Figure 10.9 Profiler Sessions Window

i @ Profiler Sessions [_[O]

I Open sessions |

020108_1048
W 020108_1047

Open Remove Remaowve All

The IDE removes all sessions from the Profiler Sessions window and closes all other
profiler windows related to these sessions.

View a List of Functions

To view a list of functions, perform any of these actions:

¢ Choose Profiler > Functions
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NOTE  The IDE applies the Functions command to the currently selected profile in the
Profiler Sessions window (indicated by a check mark next to the name of the
session).

 In the Profiler Sessions window, select a profiler session and click Open.
¢ In the Profiler Sessions window, double-click the name of a profiler session.

The CodeWarrior IDE displays the List of Functions window. (See Figure 10.18.)

Figure 10.10 The List of Functions Window

i@ SC1405im_0627_1958: List of functons
Function l Calls | F time | F+Di time | % F time | # F+D time | Awg. F time I Livg. F+D ime :I
raise i] 1] i 0.00 n.00 a a
printf 12 252 36702 042 61.17 21 3088
memcpy 96 3432 3432 72 572 id] id]
main 1 321 E0000 0.54 100.00 kx| £0000
iendigit i a a 0.00 n.00 a a
isupper i} 0 0 0.0 Q.00 0 0
izzpace 0 0 0 000 .00 0 0
izpunct 0 0 0 oo 0.0oo 0 0
isprint i] i] a 0.00 n.00 i a
islower i] 1] i 0.00 n.00 a i
isgraph i] i i 0.00 0.00 i i
iedigit 1] 1] 1] 0.00 n.00 i 1]
iscntil i a a 0.00 n.00 a a
ieanci i] a a 0.00 n.00 a a
isalpha 1] 1] 1] 0.0o 0.00 a0 1]
isalnurm 1] 1] 1] 0.0o 0.00 ] 1]
geteny i} 0 0 oo 0.oo 0 0
fuwrite B0 16434 19933 2734 33.23 273 332
fprintf i] a i 0.00 0.00 a i
fill_oh_ward 1] ] 1] 0.0o n.00 i a
fib 12 22520 22520 37.53 37.53 1876 1876
filush 1 1z 1z 0.63 069 412 412
fowt i] a a 0.00 n.00 a a
f_cany 1] 0 1] 0.0o 0.00 1] 1]
it 1 ex] 457 0.0s 0.76 33 457
ecvt i] i] i 0.0o n.00 i i s
i n n n nnn nnn n n
4] | [

View an Instruction-Level Report

To generate and view an instruction-level report, follow these steps:
1. Open the project to be profiled.
2. Press Alt-F7
The Target Settings window appears.
3. In the left pane of the Target Settings window, click the Profiler item.
The Profiler target settings panel appears on the right of the Target Settings window.
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4. In the Profiler panel, select the type of profiler to use from the Profiler Type listbox.
5. In the Profiler panel, check the Instruction level report box.
6. Click OK
The IDE saves your settings and closes the Target Settings window.
7. Choose Project > Debug

The debugger downloads your build target to the target device and then displays the
debugger window and the Profiler Sessions window.

8. In the Profiler Sessions window, select the profiler session to use and click Open

9. Use the debugger window to execute your program under control of the debugger.
The profiler gathers information as your program executes.

10. At any point during execution, select Profiler > Instructions

The Instruction-Level Report window appears. (See Figure 10.11.)

NOTE  The Instructions item of the Profile menu is disabled unless you check the
Instruction level report checkbox of the Profiler target settings panel.

Figure 10.11 Instruction-Level Report Window

{ m040803_1435_1: Instruction-Level o ] (4
Total Instructions Info - -
Mumber Of Instructions: 47798
MHumber Of Instruction Sets: 32018
Instruction group AGU:

adda : 1638

az12a =1

CMpeqa : 6979

suba : 1361

tfra - 2408

tateqga = 115

Instruction group BITMASK:
bmzet 37

Instruction group CHOF:
hf : 2588

hfd = 188

brad : 115

bzrd : 115

bt : 2606

btd : 497

Jf : 57

Jmp s

Jmpd : 113

Jsr - 39

Jard : 6B7

Jt H |

»ts = 718

rtad : 39 LI
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The Instruction-Level Report window contains these types of information:
¢ The number of instructions executed
¢ The number of instruction sets executed

* A list of executed instructions grouped by category

View Function Details

To view detailed information about a function, double-click a function in a List of
Functions window or a Function Call Tree window.

The Function Details window appears. (See Figure 10.12.)

Figure 10.12 The Function Details Window

i @040803_1435_1: Fwrite - 1Ol x|
Function: fwrite

Calls: 114 Fin F+0 time: B350
Function time: 1050020 kax F+D time: 12255
Aeg F time: 3210

F+D time: 1214046 [ 49.76% of program |

Byg F+D time; 10649

Source File: frrt__cammon_.c

|Caller | a | Zalls | Propagated kime |
MEMCpy 31.12 358 377800
_ doprnt: 653,85 b 530246
|Descendant | o | Calls | Propagated kime: |
atexik 0.04 1 520
__wrike 4.23 358 91326
MEMCpy 9.24 151 112180

The Function Details window displays data (in graphical and tabular formats) about:
* A particular function

¢ The immediate callers of that function
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¢ Descendants of that function

For the selected function, the Function Details window displays detailed performance
information. The pie chart represents the percentage of total execution time used by the
function and its descendants.

For caller functions, the Function Details window displays this information:
* A list of immediate callers
* The number of times each caller performed a call to the selected function

* Propagated time for callers: the amount of time each caller contributed to the
function + descendants (F+D) time of the selected function

» The percentage of time spent in the selected function and its descendants on behalf of
the caller

* A pie chart that displays the percentage of time used by each caller

For descendant functions, the Function Details window displays the following
information:

¢ A list of immediate descendants
¢ The number of times the selected function called each descendant function

* Propagated time for descendants: the amount of time each descendant contributed to
the function + descendants (F+D) time of the selected function

» The percentage of time each descendant contributed to the total F+D time

* A pie chart that displays the percentage of time used by each descendant

NOTE To open a new Function Details window for a descendant or caller, double-
click any line in the Caller or Descendant tables.

View a Function Call Tree

To view a function call tree, choose Profiler > Function Call Tree.

NOTE The IDE applies the Function Call Tree command to the currently selected
profile in the Profiler Sessions window.

The Function Call Tree window appears. (See Figure 10.13.)
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Figure 10.13 The Function Call Tree Window

imtest.eld 0222 0928: Call ree window M=l E3

=) main

=) fputs

=-H3s) frite

) atex

i i) __trite

L) strlen

[H-fze) printf

=i} fopen

2-fid _ do_open
E-f) __apen
) stilen
B fize) malloc:

-] ewit
-] foloze

The Function Call Tree window shows the dynamic call structure of a program. This
window also highlights the path from the most expensive function. (Red entries indicate
the more expensive paths.)

NOTE  You can open a Function Details window for a function by double-clicking
the function name in the Function Call Tree window.

View Source Files Information

To display source files information for the current profile session, choose Profiler >
Source Files.

NOTE  The IDE applies the Source Files command to the currently selected profile in
the Profiler Sessions window (indicated by a check mark next to the name of
the session).

The Source Files window appears. (See Figure 10.14.)
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Figure 10.14 The Source Files Window

imtest.eld_0222_0928: Source file list

Source Files i
I:E] Jhomeswuzers/rachels/tmpdtest]. o
@ Shomedswprojdsw swdspprojects/:cd004. 0includedstdio.h
Shomedswprojdswd swdzpprojects/zcd0041 . 0includedstdarg.h
@ Shomedswprajdswd swdzpAprojectsdzcd0041 . 0/ncludeioprin. b
Jhomedsmusersdrachelztmpprotatype. o
@ fhomedsmusersfrachelz/tmpsprototype. b
% crtscd. asm
@ raminit. azm
té] Cpp.asm
[EJ div32. asm

The Source Files window displays directory and file information for all files included in
the current profile session.

NOTE  You can view profile information line-by-line by double-clicking on a source
file in the Source Files window.

View Profile Information Line-by-Line

To view profile information line-by-line, double-click the name of a source file listed in
the Source Files window.

Figure 10.15 shows the Source Files window.

Figure 10.15 The Source Files Window

imtesteld 0222 0928: Source file list

Source Files i
EE] fhomedswuzersdrachelzsAtmpitest]. o
@ fhormedswprojd swdswdspdprojects/s o400/ Odincludedstdio.h
shomefswprojd swdswdspdprojects/2cd D04 Odinclude/stdarg.h
@ shome/swprojd sw/swdspdprojects/scd 0041, 0includedoprim. h
home/swuzers/rachelsAmp/prototype .o
@ fhomedswuzers/rachels/tmp/protatype. b
% crtscd. azm
@ rominit. asm
|—_§] CPp.a3m
E%j divd2. azm

A Profile Line-by-Line window appears. (See Figure 10.16.)
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Figure 10.16 Profile Line-by-Line Window

imtest_0228_1234: C:AWINNT\Profiles\Administrator\Desktop\SC_Profiler_Test\demos\test.c |_ (O] %]
Line | Court | Time Source code

1 #include <stdio.b> =]

2

3 int mwaini )

4 {

5 FILE *fd:

6

2 1] 1313 = printf(” ---in")

8 1 1zoz = printf(” Beginning of Test no. 1 Yn™);

9 1 555 fd = fopen("open test.txt”, "w" |;

10 1 5 if [ fd == NULL ){

11 1] 1| | printf({ "Can not open file 'open test.txt' for writingin™ );:

12 I 307 return 0;

13 h

14 1 Gzl fputs( "\nFEFEEFEEEFEETEOn T/0 Test 1 \n¥rasssssssxagp”, £f4 §;

15 1 362 fologe( £d J;

16 1] 1251 = printfi” -—=hn";

17 1 1032 & printf(” Test no.l Done \n"™);

15 1] 1z51 m printfi” -—=hnt)

19

a 1 4.l return 0;

21 '

22 i
KN H 4

For each source code statement, this window displays the number of calls made (in the
Count column) and the time in instruction cycles (in the Time column).

This window also uses colored marks to indicate the most heavily used lines in the Time
column. The marks range in color from white to red; the most time-consuming lines use
red marks.

NOTE  Line-by-line profile data is not available for assembly language source files.

Save a Profile

To save a profile, follow these steps:
1. Choose Profiler > Save

The Save As dialog box appears. (See Figure 10.17.)
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Figure 10.17 Save As Dialog Box

savens 2|

Save in: | ) Profile Files <] « & ok E-

040802_1423_1.cwp

File name: |E|4DSI32_'I 423 _1T.owp Save I
Save as type: ICodeWarrior Profiler Files [*.cwp) j Cancel |
A

2. Use the dialog box to save your file in the directory of your choice.

Load a Profile

To load a previously saved profile, follow these steps:
1. Choose Profiler > Load
A standard dialog box appears.
2. If needed, use the dialog box to navigate to the directory that contains the profile.
3. Select the profile and click Open

The Profiler Sessions window appears. The window contains the name of the profiler
session that you specified.

4. Click on the session in the Profiler Sessions window.
5. Click Open

The CodeWarrior IDE displays a List of Functions window containing the
information from your previously saved profile. (See Figure 10.18.)
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Figure 10.18 The List of Functions Window

i@ SC1405im_0627_1958: List of functons
Function l Callz i F time | F+Di time I % F time | # F+D time I Luvg, F time l Livg. F+D ime ‘_i
raise i] 1] i 0.00 n.00 a a
printf 12 252 36702 042 61.17 21 3088
memcpy 96 3432 3432 72 572 id] id]
main 1 321 E0000 0.54 100.00 kx| £0000
iendigit i a a 0.00 n.00 a a
isupper i} 0 0 0.0 Q.00 0 0
izzpace 0 0 0 000 .00 0 0
izpunct 0 0 0 oo 0.0oo 0 0
isprint i] i] a 0.00 n.00 i a
islower i] 1] i 0.00 n.00 a i
isgraph i] i i 0.00 0.00 i i
iedigit 1] 1] 1] 0.00 n.00 i 1]
iscntil i a a 0.00 n.00 a a
ieanci i] a a 0.00 n.00 a a
isalpha 1] 1] 1] 0.0o 0.00 a0 1]
isalnurm 1] 1] 1] 0.0o 0.00 ] 1]
geteny i} 0 0 oo 0.oo 0 0
fuwrite B0 16434 19933 2734 33.23 273 332
fprintf i] a i 0.00 0.00 a i
fill_oh_ward 1] ] 1] 0.0o n.00 i a
fib 12 22520 22520 37.53 37.53 1876 1876
filush 1 1z 1z 0.63 069 412 412
fowt i] a a 0.00 n.00 a a
f_cany 1] 0 1] 0.0o 0.00 1] 1]
it 1 ex] 457 0.0s 0.76 33 457
ecvt i] i] i 0.0o n.00 i i s
i n n n nnn nnn n n
4] | [

Generate a Tab-Delimited Profile Report

To generate a tab-delimited profile report, follow these steps:
1. Choose Profiler > Export
The Print Report window appears.

2. Select Tab delimited in the Print Report window. (See Figure 10.19.)
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Figure 10.19 Print Report Window with Tab delimited Selected
Print Report

Feport type:
HTML

HML

ak. I Cancel

3. Click OK

4. Choose a location to save the file.

This tells the profiler where to place the tab-delimited output file (named
report. td). The profiler overwrites the file if it already exists.

You can open a tab-delimited report in a text editor or spreadsheet program. The report
contains profiling information for functions as well as source code profiling by line.

Generate an HTML Profile Report

To generate a profile report in HTML, follow these steps:
1. Choose Profiler > Export
The Print Report window appears.

2. Select HTML in the Print Report window. (See Figure 10.20.)
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Generate an HTML Profile Report

Figure 10.20 Print Report Window with HTML Selected

Print Report

Feport type:

T b delimited
ML

ak. I Cancel

3. Click OK
4. Choose a location to save the file.

This tells the profiler where to place the HTML output files and the java class file
needed to draw charts. The profiler overwrites the HTML output files and java class
file if they already exist.

5. To view the report, open index.html in the directory in which you saved the report.

Figure 10.21 shows an example HTML report.

240 Targeting StarCore® DSPs

For More Informatioﬁ: www.freescale.com




3

y

‘ %é TargStarCore.book Page 241 Monday,

Freescale Semiconductor, Inc.

September 27,2004 11:00 AM

Using the Profiler
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Figure 10.21 Viewing an HTML Profiling Report in a Web Browser
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Generate an XML Profiling Report
To generate a profiling report in XML:
1. Choose Profiler > Export
The Print Report window appears.
2. Select XML in the Print Report window. (See Figure 10.22.)
241

Targeting StarCore® DSPs

For More Informatioﬁ: www.freescale.com

e

ﬂ%



wr
4\

Freescale Semiconductor, Inc.

TargStarCore.book Page 242 Monday, September 27, 2004 11:00 AM

Using the Profiler
Generate an XML Profiling Report

Figure 10.22 Print Report Window with XML Selected

Feport type:

HTML
Tab delimited

ak. I Cancel

3. Click OK
4. Choose a location to save the file.

This tells the profiler where to place the report (named report .xml). The report
contains the XML output for the function call tree with number of calls made, function
time, and time for child functions.

NOTE To view report.xml, you must use Internet Explorer version 5.0 or greater.

Figure 10.23 shows an example XML report.
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Figure 10.23 Viewing an XML Profiling Report in a Web Browser
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Set Up to Profile Assembly Language
Programs

To get profiling results from an assembly language program:
1. Use the following syntax for assembly language functions:
global func_name
func_name type func
function_source_code
func_name_end
2. Follow these rules:

e Call or jump to the subroutine by only one change-of-flow instruction.
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Set Up to Profile Assembly Language Programs

* Provide only one entry point for the function you want to profile (the first subroutine
instruction).

¢ Return from the subroutine by only one change-of-flow instruction.
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Debugging Optimized Code

This chapter explains how to use the CodeWarrior™ optimized code debugger.

The optimized code debugger can map executable code to its corresponding source code,
even if the executable code has been heavily optimized. As a result, you can debug the
version of your software intended for release (the optimized version) instead of a test
version generated with optimizations disabled.

This sections of this chapter are:
¢ Code Mapping View Window
¢ Run Control for Optimized Code

Code Mapping View Window

The code mapping view (CMV) window is a debugging tool that displays a side-by-side
view of the disassembly of machine instructions and the original source statements. This
window is available only if you are debugging. To display it, select View > Code
Mapping View during a debug session.

NOTE  Although the CMV and debugger windows are synchronized, the debugger
window lacks certain CMV run-control and breakpoint options. Examples are
optimized code step evaluators, multiple program counter arrows, and various
optimized code breakpoints. Furthermore, you cannot use the debugger
window to debug optimized code if the view is mixed source and code.
Accordingly, you should use the CMV window instead of the debugger
window to debug optimized code.

This section covers these topics:
* Viewing the Code Mapping Window
¢ Code Mapping Window—User Interface
* Analyzing Optimized Code
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Code Mapping View Window

Viewing the Code Mapping Window
To begin using the Code Mapping window, follow these steps:
1. Choose Project > Debug to start a debugging session.
2. Choose View > Code Mapping View.
The Code Mapping window appears. (See Figure 11.1.)

Figure 11.1 Code Mapping Window
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i =1u] TH = L_dspos O0001DEOQ|SACO 2. . . |\mac #515959a. ..
51 THMFP1l = L_d=spo... g 00001DBC move £ #=S0 L
[=3=) - 00001DCE |= = ey d4, ds, L.
4 Gz TH = L_mac (TH. .. O0001DCE |9F Jmas #L=s565 .. L
4 54 TH = L_mac (TH. .. O0001DDA|=E |adr 47, d0 ...
55 YN = L_addi¥m... we:{00001DEZ [SE7O debug
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o Y-} YNP1 = L_add(... x| 00001DEC|764E rnd 43, d4 x|

Code Mapping Window—User Interface

The sections below discuss the user interface elements of the Code Mapping window.

Expanded Step Controls

Run Control options include the standard debugger run control commands, plus expanded
step controls.

Table 11.1 Expanded Step Controls

Step Naive
{7 E
_i Step Next
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Code Mapping View Window

Table 11.1 Expanded Step Controls (continued)

Step Forward
[

_i Step After End of Statement

_i Step After All Previous

Address Bar

The address bar contains these interface elements:

¢ Swap Panes

The Swap Panes button El toggles between displaying source code in the right pane
and displaying source code in the left pane.

¢ Find address/function

Type a function name or address location to locate the corresponding side-by-side
view. If you enter an address, it must be in hexadecimal (using the C language
notation).

For example, OXFFFF
¢ Other locations

If an address is currently selected, this listbox displays the complete list of source
code line numbers that correspond to the current address, if any.

If a source code line is currently selected, this listbox displays the complete list of
addresses that correspond to the current source code line, if any.

Pane Controls

The source and instruction view panes (Figure 11.2) contain these interface elements:
¢ Breakpoint
Displays the breakpoints associated with a line of source or assembly.
* Program Counter

Displays the program counters associated with a line of source or assembly.
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e Line
The line number of the original source.
e Text
The source code from the original project.
¢ Address
The address (in hexadecimal) of the generated opcode.
* Opcode

The opcode generated from the source file. Several opcodes often correspond to each
line of source code.

¢ Disassembly

The disassembled instruction of the corresponding opcode.

Figure 11.2 View Pane Elements

Line Text Address
| | Lin-e Te-xt |;| | | Adélress Opcode | Dizazzembly |ﬂ
ojk) 50 TH = L_dspos | |00001DEO 9ACD 3.. .|n".a-:' #51lO9a . . .

Program Counter Program Counter

Breakpoint Breakpoint

Analyzing Optimized Code

The Code Mapping View lets you analyze optimized code in several ways:

View Corresponding Statements

Click a statement in the source pane to highlight the corresponding disassembly in green.

Click an instruction address in the assembly pane to highlight the corresponding source
instructions in blue.

The Other Locations listbox lets you browse the complete list of corresponding statement
lines or disassembly addresses.
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Evaluate Run Control

Right-click a statement line to open the Evaluate Run Control drop-down menu. The
options in the run control menu let you preview the results of step commands. Unlike the
regular program counter B¥, the preview program counters appear as a hollow arrow Gz,

Run Control for Optimized Code

Optimized code does not follow the same flow as your source code. To help us navigate
optimized code, we use special breakpoints and step functions.

¢ Breakpoints

* Step Functions

Breakpoints

There are four different breakpoint that help you debug optimized code in the code
mapping view.
* Break Naive
* Break Begin of Statement
* Break End of Statement
* Break After All Previous
There are also two new representations for breakpoints.
¢ Shadow Breakpoints
» Half-Shaded Breakpoints

Break Naive

A break naive breakpoint sets breaks on all the assembly instructions or source statements
that correspond to the current line.

Break Begin of Statement

A break-begin-of-statement breakpoint sets a break on the first instruction that the
compiler generated for the current statement.

Break End of Statement

A break-end-of-statement breakpoint sets a break on the first instruction that is the
beginning of a source statement.
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Break After All Previous

A break-after-all-previous breakpoint sets a break at a location that is free from any side
effects of statements that are still executing. The OCD engine places the break at the
nearest location where the current statement and all its predecessors will have completed
execution.

Shadow Breakpoints
When you set a breakpoint, the debugger sometimes creates shadow breakpoints
elsewhere in the source. The debugger creates shadow breakpoints in two situations:

¢ If you set a break on an instruction, the shadow breakpoints appear on the
corresponding source statements.

» If you set a breakpoint on a statement that generates instructions that also correspond
to other source statements, the shadow breakpoints appear on the corresponding
source statements.

The debugger represents shadow breakpoints with the & icon, a red dot with small black
dots in the corners.

You can remove a shadow breakpoint by clicking it, but doing so also removes the
original breakpoint and any other related shadow breakpoints. The debugger prompts you
for confirmation before removing a shadow breakpoint.

Half-Shaded Breakpoints

The code mapping view lets you set breakpoints on lines that do not have an equivalent in
the source pane of the debugger window. Such breakpoints are represented by the iz icon,
a half-shaded red dot. As there are no source pane equivalents, these breakpoints will not
appear in the debugger window. Half-shaded breakpoints can only be cleared from the
assembly pane of the CMV window.

Step Functions

All step commands can have the potential to reach the end of the current function. If this
function is main (), the step command may end the program. Using the step evaluation
functions of the code mapping view can help you identify such instances.

* Step Naive

¢ Step Next

* Step Forward

* Step After End of Statement
* Step After All Previous
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Step Naive

The Step Naive command steps to the first instruction of the next statement in the source
code.

NOTE  Figure 11.3, Figure 11.4, and Figure 11.5 show a hypothetical relationship
between source code and object code:
— Execution of source line 1 executes the instruction at address 1,
— Execution of source line 2 executes the instructions at addresses 3 and 5,
— Execution of source line 3 executes the instruction at address 2,
— Execution of source line 4 executes the instruction at address 6,
—and soon ...

Step Next

The Step Next command steps to the next source statement whose instructions follow the
current instruction. Figure 11.3 shows the results of several Step Next commands on the
hypothetical code.

Figure 11.3 Examples of Step Next

Source Code
Line Instruction Address

-] 1 —] 1

-] 2 2
3 > 3

~ 4 4

- 5 5
6 > 6

-] 7 -] 7
8 - — > 8

- 9

Execution starts with the code at address 1. This means that source line 1 has been
executed.

1. Step Next command #1:
a. Does not stop at address 2.

The address 2 code comes from source line 3, which is not the closest unexecuted
line to line 1. Program execution continues with code at address 2, which means
that source line 2 has been executed.

b. Stops on address 3.

The address 3 code comes from source line 2, which is the closest unexecuted line
to line 1.
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2. Step Next command #2:
a. Executes code at address 3, which means that source line 2 has been executed.
b. Does not stop at address 4 or address 5.

The address 4 code comes from source line 8, which is not the closest unexecuted
line to line 3. The address 5 code comes from line 2, which already has been
executed. Program execution continues with code at address 4, and address 5,
which means that source line 8 has been executed.

c. Stops on address 6.

The address 6 code comes from source line 4, which is the closest unexecuted line
to line 2.

3. Step Next command #3:
Executes code at address 6, which means that source line 4 has been executed.
b. Stops on address 7.

The address 7 code comes from source line 5 and source line 7; line 5 is the
closest unexecuted line to line 4.

4. Step Next command #4:
Executes code at address 7, which means that source line 5 has been executed.
b. Stops on address 8.

The address 8 code comes from source line 9, which is the closest unexecuted line
to lines.

NOTE In this example, stepping from either line5 or line7 would stop at address 8,
because line6 would be optimized out. In other cases, however, the distinction
between line 5 and line 7 could be important. The OCD algorithm selects the
lowest line number unless you specify otherwise. To specify a different line,
click its number in the CMV source pane.

Summary: The four Step Next commands step to addresses 3, 6, 7, and 8.

Step Forward

The Step Forward command steps to the next instruction address whose statement follows
the current statement. Figure 11.4 depicts the results of several Step Forward commands
on the hypothetical code.
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Figure 11.4 Examples of Step Forward

Source Code
Line Instruction Address

> 1 > |
2 > 2

~ 3 3
4 > 4
5 5
6 6
7 7

> 8 > 8

- 9 /

Execution starts with the code at address 1. This means that source line 1 has been
executed.

1. Step Forward command #1 stops at address 2.
The address 2 code comes from source line3, which follows linel.

2. Step Forward command #2:
a. Executes code at address 2, which means that source line 3 has been executed.
b. Does not stop at address 3.

The address 3 code comes from source line 2, which does not follow line 3.
Program execution continues with code at address 3, which means that source line
2 has been executed.

c. Stops at address 4.
The address 4 code comes from line 8, which does follow line 3.
3. Step Forward command #3:
a. Executes code at address 4, which means that source line 8 has been executed.
b. Does not stop at address 5, address 6, or address 7.

The address 5 code comes from source line 2, which already has been executed.
The address 6 code comes from source line 4, which does not follow line 8. The
address 7 code comes from source line 5 and source line 7, which do not follow
line 8. Program execution continues with code at address 5., address 6, and
address 7. This means that source line 4, line 5, and line 7 have been executed.

c. Stops at address 8.
The address 8 code comes from source line 9, which does follow line 8.

Summary: The three Step Forward commands step to addresses 2, 4, and 8.
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Step After End of Statement

The Step After End of Statement command steps to the first instruction of the next source
statement whose instruction has not yet been executed. Figure 11.5 depicts the results of
several Step After End of Statement commands on the hypothetical code.

Figure 11.5 Examples of Step After End of Statement

Source Code
Line Instruction Address

| 1 > 1
2 - 2

- 3 3

> 4 4

- 5 5
6 > 6

-] 7 -] 7
8 - — - 8

> 9

Execution starts with the code at address 1. This means that source line 1 has been
executed.

1. Step After End of Statement command #1 stops at address 2.

Address 2 starts the first code that follows line 1’s instructions. Furthermore, the
address 2 code comes from line 3, which follows line 1.

2. Step After End of Statement command #2.
a. Executes code at address 2, which means that source line 3 has been executed.
b. Does not stop at address 3, address 4, or address 5.

The address 3 and address 5 code comes from source line 2, which does not
follow line 3. The address 4 code comes from source line 8, which does follow
source line 3, but the address 4 code does not follow all the line 2 code. Program
execution continues with code at address 3, address 4, and address 5. This means
that source line 2 and source line 8 have been executed.

c. Stops at address 6.

Address 6 starts the first code that follows all of line3’s instructions. Furthermore,
the address 6 code comes from source line 4 , which follows line 3.

3. Step After End of Statement command #3:
a. Executes code at address 6, which means that source line 4 has been executed.
b. Stops at address 7.

Address 7 starts the first code that follows line 4’s instructions. Furthermore, the
address 7 code comes from source line 5 and line 7, which follow line 4.
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4. Step After End of Statement command #4:

a. Executes code at address 7, which means that source line 5 and line 7 have been
executed.

b. Stops at address 8.

Address 8 starts the first code that follows line 5’s instructions. Furthermore, the
address 8 code comes from line 9, which follows line 5.)

Summary: The four Step After End of Statement commands step to addresses 2, 6, 7,
and 8.

Step After All Previous

The Step After All Previous command steps to the next statement that is free from the
effects of still-executing instructions. Figure 11.6 depicts the results of several Step After
All Previous commands on hypothetical code.

NOTE  The hypothetical code relationship of Figure 11.6 differs from that of the
earlier figures:
- Execution of source line 2 executes the instructions at addresses 3 and 4,
- Execution of source lines 5 and 7 executes the instructions at address 5, and
- Execution of source line 8 executes the instruction at address 7.

Figure 11.6 Examples of Step After All Previous

Source Code
Line Instruction Address

> 1 - 1
2 -> 2

> 3 % 3
4 4

> 5 > 5
6 6

> 7 > 7

-> 8 ? > 8

> 9

Execution starts with the code at address 1. This means that source line 1 has been
executed.

1. Step After All Previous command #1 stops at address 2.

Address 2 starts the first code that follows line 1’s instructions. Furthermore, the
address 2 code comes from line 3, which follows line 1.
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2. Step After All Previous command #2:
a. Executes code at address 2, which means that source line 3 has been executed.
b. Does not stop at address 3 or address 4.

The address 3 and address 4 code comes from source line 2, which does not
follow line 3. Furthermore, line 2’s instructions still are executing. Program
execution continues with code at address 3 and address 4; only then have all of
source line 2’s instructions been executed.

c. Stops at address 5.

Address 5 starts the first code that follows all the instructions of line 3 and line 2.
Furthermore, the address 5 code comes from source line 5 and line 7, which
follow line 3.

3. Step After All Previous command #3:

a. Executes code at address 5, which means that source line 5 and line 7 have been
executed,

b. Does not stop at address 6.

The address 6 code comes from source line 4, which does not follow line 5 and
line 7. Furthermore, line 4’s instructions still are executing. Program execution
continues with code at address 6; only then have all of source line 4’s instructions
been executed.

c. Stops at address 7.

Address 7 starts the first code that follows all the instructions of line 3, line 2, and
line 4. Furthermore, the address 7 code comes from source line 8, which follows
line 7.

4. Step After All Previous command #4:
a. Executes code at address 7, which means that source line 8 has been executed.
b. Stops at address 8.

Address 8 starts the first code that follows all the instructions of line 3, line 2, line
4, and line 8. Furthermore, the address 8 code comes from line 9, which follows
line 8.

Summary: The four Step After All Previous commands step to addresses 2, 5, 7, and 8.
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High-Speed Simultaneous
Transfer and Data
Visualization

HSST

This chapter explains how to use the CodeWarrior™ High-Speed Simultaneous Transfer
(HSST) and Data Visualization features.

The sections are:
e HSST

¢ Data Visualization

High-Speed Simultaneous Transfer (HSST) facilitates data transfer between low-level
targets (hardware or simulator) and host-side client applications. The data transfer occurs
without stopping the core. The host-side client application must be an IDE plug-in or a
script run from the command-line debugger.

To use HSST, launch the target side application from the debugger. The debugger
automatically enables HSST communications as required.

¢ Host-Side Client Interface

» Target Library Interface

Host-Side Client Interface

This section documents the API calls for using High-Speed Simultaneous Transfer
(HSST) from your host-side client application.
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HSST
hsst_open
A host-side client application uses this function to open a communication channel with the
low-level target. Trying to open a channel that already is open results in the same channel
ID being returned.
HRESULT hsst_open (
const char* channel_name,
size_t* cid);
Parameters
channel_name
Communication channel name.
cid
Identifier associated with the communication channel.
Returns
S_OK if the call succeeds; S_FALSE if the call fails.
hsst_close
A host-side client application uses this function to close a communication channel with the
low-level target.
HRESULT hsst_close( size_t channel_id );
Parameter
channel_id
Communication channel identifier.
Returns
S_OK if the call succeeds; S_FALSE if the call fails.
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HSST

hsst_read

A host-side client application uses this function to read data sent by the target application
without stopping the core.

HRESULT hsst_read(

void* data,

size_t size,

size_ t nmemb,

size_t channel_id,

size_t* read) ;
Parameters
data

Data buffer that receives the data.
size

Size of the individual data elements to be read.
nmemb

Number of data elements to be read.
channel_id

Identifier of the communication channel from which data is read.
read

Number of data elements read so far.

Returns

S_ OK if the call succeeds; S_FALSE if the call fails.

hsst write

A host-side client application uses this function to write data that the target application can
read without stopping the core.

HRESULT hsst_write(

void* data,
size_t size,
size_t nmemb,
size_ t channel_id,
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size t* written) ;

Parameters
data
Buffer that holds the data to be written.
size
Size of the individual data elements to be written.
nmemb
Number of data elements to be written.
channel_id
Identifier of the communication channel to receive the written data.
written

Number of data elements written so far.

Returns
S_OK if the call succeeds; S_ FALSE if the call fails.

hsst_size
A host-side client application uses this function to determine the size of unread data (in
bytes) in the communication channel.

HRESULT hsst_size(
size_t channel_id,
size_t* unread) ;

Parameters
channel_id
Identifier of the applicable communication channel.

unread

Number of bytes of unread data.

Returns
S_ OK if the call succeeds; S_FALSE if the call fails.
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hsst_block_mode

A host-side client application uses this function to set blocked mode for the specified
communication channel. This delays implementation of calls to read from this channel
until the requested amount of data is available. Blocked mode is the default setting.

HRESULT hsst_block_mode( size_t channel_id );

Parameter
channel_id

Identifier of the communication channel.

Returns

S_OK if the call succeeds; S_ FALSE if the call fails.

hsst_noblock_mode

A host-side client application uses this function to set non-blocked mode for the specified
communication channel. This means that, for calls to read from this channel, there is no
delay for data availability.

HRESULT hsst_noblock _mode( size_t channel_ id );

Parameter
channel_id

Identifier of the communication channel.

Returns

S_OK if the call succeeds; S_ FALSE if the call fails.

hsst_attach_listener

A host-side client application uses this function to attach itself as a listener to the specified
communication channel. The client application receives notification any time this channel
has data available to be read.

HRESULT hsst_attach_listener(
size_ t cid,
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NotifiableHSSTClient* subscriber) ;

Parameters
cid

Identifier of the communication channel.
subscriber

Pointer to an instance of class NotifiableHSSTClient.

Remarks

To notify the client application that data is available on the specified channel,
HSST calls the Update function:

void NotifiableHSSTClient: :Update (

size_t descriptor,
size_t size,
size_t nmemb) ;

Returns

The hsst_attach_listener function returns S_OK if the call succeeds;
S_FALSE if the call fails.

hsst_detach_listener

A listener host-side client application uses this function to detach itself from the specified
communication channel.

HRESULT hsst_detach_listener( size_t cid );
Parameter
cid

Identifier of the communication channel.

Returns

S_OK if the call succeeds; S_FALSE if the call fails.
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hsst_set_log_dir

A host-side client application uses this function to set a log directory for the specified
communication channel.

HRESULT hsst_set_log_dir(

size_t cid,
const char* log_directory) ;
Parameter

cid
Identifier of the communication channel.
log_directory

Path to the directory in which to store temporary log files.

Remarks

This function lets the host-side client application use data logged from a previous
High-Speed Simultaneous Transfer (HSST) session, instead of reading data
directly from the board.

After the initial call to hsst_set_log_dir, the IDE examines the specified
directory for logged data associated with the relevant channel. Only after all the
data has been read from the file, do additional reads come from the board.

To stop reading logged data, the host-side client application calls
hsst_set_log_dir with NULL as its argument. This call only affects host-
side reading.

Returns
S_OK if the call succeeds; S_FALSE if the call fails.
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Target Library Interface
This section describes the API calls for using High-Speed Simultaneous Transfer (HSST)
from your target application.
HSST_open
A target application uses this function to open a bidirectional communication channel with
the host. The default setting is for the function to open an output channel in buffered
mode. Trying to open a channel that already is open results in the same channel ID being
returned.
HSST_STREAM* HSST open( const char* stream );
Parameter
stream
Communication channel name.
Returns
The stream associated with the opened channel.
HSST_close
A target application uses this function to close a communication channel with the host.
int HSST close( HSST STREAM* stream ) ;
Parameter
stream
Pointer to the communication channel.
Returns
0 if the call succeeds; 1 if the call fails.
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HSST_ setvbuf

A target application uses this function for any of these actions:

* Specifying buffered mode for a channel opened in write mode. (This can improve
performance greatly.)

* Resizing the buffer in a buffered channel opened in write mode
¢ Providing an external buffer for a channel opened in write mode
* Changing buffering to unbuffered mode.

int HSST setvbuf (

HSST_STREAM* rs,
unsigned char* buf,
int mode,
size_ t size);
Parameters
rs
Pointer to the communication channel.
buf
Passes a pointer to an external buffer.
mode
Passes the buffering mode: buffered (HSSTFBUF) or unbuffered (HSSTNBUF).
size
Passes the size of the buffer.
Remarks
You can use this function only for an open the channel. Contents of internal or
external buffers at any time are indeterminate.
Returns
0 if the call succeeds; 1 if the call fails.
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HSST write

A target application uses this function to write data for the host-side client application to
read.

size_t HSST write(

void* data,
size_ t size,
size_ t nmemb,

HSST_STREAM* stream) ;

Parameters
data

Passes a pointer to the data buffer holding the data to be written.
size

Passes the size of the individual data elements to be written.
nmemb

Passes the number of data elements to be written.
stream

Passes a pointer to the communication channel.

Returns

The number of data elements written.

HSST read

A target application uses this function to read data sent by the host.

size_t HSST read(

void* data,
size_ t size,
size_t nmemb,

HSST_ STREAM* stream) ;

Parameters
data

Passes a pointer to the data buffer into which to read the data.
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size
Passes the size of the individual data elements to be read.
nmemb

Passes the number of data elements to be read.

stream

Passes a pointer to the communication channel.

Returns

The number of data elements read.

HSST_flush

A target application uses this function to flush out data buffered in a buffered output
channel.

int HSST_ flush( HSST_STREAM *stream ) ;

Parameter

stream

Passes a pointer to the communication channel. (To flush all open buffered
communication channels, enter the value null for this parameter.)

Returns

0 if this call succeeds; 1 if the call fails.

HSST_size
A target application uses this function to determine the number of bytes of unread data for
the specified communication channel.

size_t HSST size( HSST STREAM* stream ) ;

Parameter
stream

Passes a pointer to the communication channel.
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Returns

The number of bytes of unread data.

HSST raw_read

A target application uses this function to write raw data to a communication channel,
without any automatic endianess conversion during communication.

size_t HSST raw_read/(
void* ptr,
size_ t length,
HSST_STREAM* rs) ;
Parameters
ptr
Pointer to the destination buffer for the data.
length
Buffer size, in bytes.
rs

Pointer to the communication channel.

Returns

The number of bytes of raw data read.

HSST raw_ write

A target application uses this function to read raw data from a communication channel,
without any automatic endianess conversion during communication).

size_t HSST raw write(
void* ptr,
size_t length,
HSST STREAM* rs) ;

Parameters
ptr
Pointer to the buffer that holds the data to be written.
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length
Buffer size, in bytes.
rs

Pointer to the communication channel.

Returns

The number of data elements written.

HSST_set_log_dir
A target application uses this function to set the host-side directory for storing temporary
log files.
int HSST set_log_dir(
HSST_STREAM* stream,
char* dir_name) ;
Parameters
stream
Passes a pointer to the communication channel.
dir_name

Passes a pointer to the path to the directory in which to store temporary log files.

Remarks

Calling this function overwrites previously existing logs. Logging stops when you
close channel call this function with a null parameter value. The host-side function
HSST_set_log_dir can use these logs.

Returns

S_ OK if the call succeeds; S_FALSE if the call fails.
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Data Visualization

Data visualization lets you graph variables, registers, regions of memory, and HSST data
streams as they change over time.

The Data Visualization tools can plot memory data, register data, global variable data, and
HSST data.

» Starting Data Visualization
* Data Target Dialog Boxes
¢ Graph Window Properties

Starting Data Visualization

To start the Data Visualization tool:
1. Start a debug session.
2. Select Data Visualization > Configurator

The Data Types window appears. (See Figure 12.1.)

Figure 12.1 Data Types Window

Data Types [ x|

Select a target data type for which the data is to be visualized.

< Back I Mest » I Cancel Help

3. Select a data target type
4. Click Next
5. Configure the data target dialog box and filter dialog box.
6. Run your program to display the data.
See Figure 12.2.
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Figure 12.2 Graph Window
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Data Target Dialog Boxes

There are four possible data targets. Each target has its own configuration dialog box.
* Memory
* Registers
e Variables
e HSST

Memory

The Target Memory dialog box lets you graph memory contents in real-time.
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Figure 12.3 Target Memory Dialog Box

Target Memory Data [ x|

Select the way the memory iz to be visualized.
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Data Type

The Data Type listbox lets you select the type of data to be plotted.

Data Unit

The Data Units text box lets you enter a value for number of data units to be plotted. This
option is only available when you select Memory Region Changing Over Time.

Single Location Changing Over Time

The Single Location Changing Over Time option lets you graph the value of a single
memory address. Enter this memory address in the Address text box.

Memory Region Changing Over Time

The Memory Region Changing Over Time options lets you graph the values of a memory
region. Enter the memory addresses for the region in the X-Axis and Y-Axis text boxes.

Registers

The Target Registers dialog box lets you graph the value of registers in real-time.
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Figure 12.4 Target Registers Dialog Box

Select registers for which the data is to be visualized.

ElH General Purpose Hegisil EI---H General Purposze Registers
FF= [
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< Back I MHext » I Cancel | Help |

Select registers from the left column, and click the -> button to add them to the list of
registers to be plotted.

Variables

The Target Globals dialog box lets you graph the value of global variables in real-time.
(See Figure 12.5.)

Figure 12.5 Target Globals Dialog Box
x|

Select globals which are to be visualized.

----- B long _ stack_safety 24 |

----- B long __ syscall

..... EH loma alkeadn rnni?l‘n_rﬂlj
4| | »

< Back I Mesxt = I Cancel Help

Select global variables from the left column, and click the -> button to add them to the list
of variables to be plotted.
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HSST

The Target HSST dialog box lets you graph the value of an HSST stream in real-time.
(See Figure 12.6.)

Figure 12.6 Target HSST Dialog Box

Select the channel name and data size to be visualized.

HSST Vizualization

Chanrnel Mame: IHSST Data Type | sigred 32-bit 'l

zighed 16-bit -
unzigred 8-bit
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Channel Name

The Channel Name text box lets you specify the name of the HSST stream to be plotted.

Data Type

The Data Type listbox lets you select the type of data to be plotted.

Graph Window Properties

To change the look of the graph window, click the graph properties button to open the
Format Axis dialog box.
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Figure 12.7 Format Axis Dialog Box
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Scaling
The default scaling settings of the data visualization tools automatically scale the graph
window to fit the existing data points.

To override automatic scaling, uncheck a scaling checkbox to enable the text box and
enter your own value.

To scale either axis logarithmically, enable the Logarithmic Scale option of the
corresponding axis.

Display

The Display settings let you change the maximum number of data points that are plotted
on the graph.
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13

Debugger Communications
Protocols

The CodeWarrior™ debugger can communicate with StarCore® devices in several ways.

Table 13.1 lists each StarCore device along with the communications protocol the
debugger supports for the device.

Table 13.1 Communication Protocols by Target Device

StarCore® Device CCs MetroTRK Simulator
SC140 X

SC140 Simulator X
MSC8101 X X

MSC8102 X

MSC8102 Simulator X

This chapter describes the following communications protocols.
e Command Converter Server
¢ Metrowerks™ Target Resident Kernel

¢ Simulator

Command Converter Server

The command converter server (CCS) provides a TCP/IP connection point for debugger
communications. Running a CCS on your host computer lets you share access to your
target board with remote users of the CodeWarrior debugger. Conversely, you have access
to the target board of any remote computer running a CCS instance, provided that you
know its IP address and CCS port number.

¢ Creating a CCS Remote Connection
¢ Running CCS
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¢ The CCS Console

¢ Configuring a CCS Connection

Creating a CCS Remote Connection

Before you can debug programs using CCS, you must have a remote connection for CCS
in the CodeWarrior IDE. The CodeWarrior installer creates several CCS remote
connections that you may edit as necessary. Or, if you do not wish to change the default
connections, you may add a new remote connection.

To add a new remote connection:
1. Select Edit > Preferences from the IDE main menu.

The IDE Preferences window appears. (See Figure 13.1.)

Figure 13.1 IDE Preferences window

i mIDE Preferences
IE IDE Preference Panels E Remate Connections
= General =
- Buld Settings [Hame [ Type |
. Concurrent Compiles StarCore CCS - MSCE102 405 CC5 Remote Connection ;I
- |DE Extras StarCore CCS - M5CE102 Simulator CC5 Remaote Connection
- Plugin Settings StarCore CCS - MSCE1028D5 (8102) | CCS Remote Connection
- Shielded Folders StarCare CCS - SingleCoare CCS Remate Connection
-~ Source Trees StarCore MetraTRE Serial
=- Editar StarCore Simulator Simulator
- Code Completion
- Editor Settings
- Font & Tabs
- Text Colors
= Debugger
- Digplay Settings
- findowing
- Global Settings — LI
crmate : Add.. | Change.. | Femove |
Factan Settings Revert | Import Panel... | Export Panel... |
ok | Cancel | Lpply |

2. From the list on the left side of the window, select Remote Connections.
The Remote Connections preference panel appears.
3. Click Add

The New Connection dialog box appears.
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Figure 13.2 New Connection Dialog Box

New Connection
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Debugger:ISE1 o0cCs vI ¥ Show in processes list

— Connection T_l,lpe:ICES Fiemate Connection j
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Iccs.eHe Choose, . I

—I Muli-Core Debugging
JTAG Configuration File:

I Choose,.. |

— CCS Timeout

IED seconds

Factory Settings | Fevert Fanel I Cancel | ak

In the Name text box, type the name of the new connection.
From the Debugger listbox, select to SC100 CCS.

From the Connection Type listbox, select CCS Remote Connection.

Nk

In the Port # text box, type the port number on which CCS listens for messages.

NOTE  If you are not sure of this port number, try the default, 41475.

8. If you are connecting to a CCS instance on a different machine, check the Use Remote
CCS box and specify the IP address of the remote machine.

9. If CCS is connected to a multi-core target (such as the MSC8102), check the Multi-
Core Debugging box and select the appropriate JTAG configuration file.

Running CCS

The CodeWarrior IDE automatically starts CCS if it is not running when you try to debug
using a local CCS connection. You can also run CCS yourself—the executable is here:

installDir\ccs\bin\ccs.exe
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If CCS is running, this icon appears in the Windows taskbar:
£
Right-click this icon to display the CCS context menu. This menu provides these options:
¢ Show Console
Displays the CCS console.
* Hide console
Hides the CCS console.
e About CCS
Displays version information.
* Quit CCS
Terminates CCS.

The CCS Console

The CCS console lets you view and change the server connection options. You can issue
commands by typing them into the command-line window or by selecting options from
the CCS menu.

Figure 13.3 shows the CCS console.

Figure 13.3 The Command Converter Server Console

_: Metrowerks Command Converter Server

File Edit Show History Help
/I\Ietrowerks Command Conwerter 3erwver console display actiwve =
CCSMenu |o: parallel Port (LPT:l) CC software wer. {2.6}
Server listening on port: 41475
Clients accepted from all hosts
tbinj L1 % |
y

Command-Line

Window
Configuring a CCS Connection
CCS is initially configured according to the options you specified during the installation
procedure. You can change the properties of the connection between the host computer
and the target from either the menu or the command line.
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To configure the connection, select File > Configure. The Configure dialog box appears.
(See Figure 13.4.)

Figure 13.4 CCS Configure Dialog Box

Parallel — |
LPT:1 — |

Listen port; |4'| 47h
Mote: default port iz 41475

Save Cancel

To configure the connection from the command line, use the config command to set the
listen port and command converter. Before doing this, you may have to delete the existing
configuration with the delete all command.

¢ Server listen port
config port 41475

* Parallel port LPT1 JTAG command converter
config cc lpt:1

¢ HTI command converter

config cc hti:10.1.0.1

Metrowerks™ Target Resident Kernel

The Metrowerks Target Resident Kernel (MetroTRK) is a debug protocol for the
MSC8101 board that allows run control through a serial connection from the host
computer to the target board. MetroTRK is provided as an S-Record file, which can be
flashed to the MSC8101 board.

¢ MetroTRK Limitations and Restrictions
¢ Downloading MetroTRK to the MSC8101 Board
* Remote Debugger Settings for MetroTRK
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MetroTRK Limitations and Restrictions

The MetroTRK protocol has some limitations compared to the CCS protocol:

¢ The MetroTRK protocol does not support HSST.
¢ The MetroTRK protocol cannot be used to program the flash.

* The MetroTRK protocol always loads the Memory Window in increments of 64
bytes regardless of the word size you select. However, you can still view and modify
the Memory Window in any of the selectable word sizes.

* Using the profiler with the MetroTRK protocol significantly slows down debugging.
¢ The MetroTRK protocol does not support multi-core debugging.

There are several restrictions regarding the type of programs that MetroTRK can debug.

¢ The user program should not modify the memory used by MetroTRK.

* The interrupt vectors used by MetroTRK should not be accessed by the user
program.

* The user program should not execute the instructions that change the status of the
core such as: halt, stop, wait, debug. However, a TRAP instruction can be used to
stop the core.

* The user program must not execute an initialization file. MetroTRK for the
MSC8101 requires its own initialization.

* The user program should not change the clock configuration, including the pctl0 and
pctll registers of core.

If the user program needs to use other SIC interrupts such as SCC interrupts, the user
program must save the original interrupt vector and insure that the SMC interrupt is routed
to the original interrupt handler.

Downloading MetroTRK to the MSC8101
Board

There are two MetroTRK S-Record files from which to choose:
* ROMI1_Version\metroTRK1.s — smaller RAM footprint, slower speed
* ROM2_Version\metroTRK?2.s — larger RAM footprint, faster speed
These files are in this directory:

installDir\StarCore_Tools\MetroTRK\S_Records
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ROM1_Version\metroTRK1.s

The . text segment of this S-Record file resides in flash memory. It uses less RAM than
metroTRK2 . s, but supports a lower maximum communications speed. To load this

S-Record file:

1. Program the flash with metroTRK1 . s at offset 0xO0.

— Flagh Programmer Setup

Perzonality File IS'I MADS_Sharp_LF VI
Comm [0 IStalEore CCS - M5C VI

Frogram by Range

Address: 0% ID
0w IU

Size:

Program Selection

Set Switch 9-7 to ON

N n A v

Target File ImetrnTHK1.s v| ml
Offset: O« ID

Disconnect power from the board.
Disconnect from the JTAG header.
Connect to the upper serial port RS232 (-2).
Set Switch 10-1 to OFF

Connect power to the board.

LDI11 and LD17 should light.

ROM2_Version\metroTRK2.s

The . text segment of this S-Record file resides in SRAM. It uses more RAM than
metroTRK1 . s, but supports a faster communications speed. To load this S-Record file:

1. Program the flash with metroTRK2 . s at offset 0x0.

r— Flazh Programmer Setup

Personality File IEH MADS_Sharp_LF vl
Corarm 10 IStalEore CCS - M5C VI

Program by Flange

Addrezz O« IU
0= ID

Size:

Frogram Selection

Target File ImetroTHK2.s vl Browize... |
Offzet: Ox ID

2. Program the flash with coderom. s at offset 0xFF808000.
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r— Flazh Programmer Setup
Program by Flange

P ity Fil IEH MADS_Sharp_LF vl
ersonaliy Tie Sl Addrezs: 02 IU
Corarm 10 IStalEore CCS - M5C VI Sizer O ID

Frogram Selection

Target File Icoderom.s vl Browize...
Offset: Ox IFFSDSDDD

Disconnect power from the board.

Disconnect from the JTAG header

Connect to the upper serial port RS232 (-2).
Set Switch 10-1 to OFF

Set Switch 9-7 to ON

® NN kW

Connect power to the board.
LDI11 and LD17 should light.

Remote Debugger Settings for MetroTRK

To use MetroTRK as the debug protocol, you must create a remote debugger setting for it.
1. Select Remote Debugging in the Target Settings window.
The Remote Debugging target settings panel appears.

rﬂ Remote Debugaing

— Connection Settings

Eonnection:lStarEore MetraTRE j Edit Cannection... |

"Hemote download path

’7|_ Launch remote host application

2. Check Enable Remote Debugging box and select the StarCore MetroTRK connection.
3. On the Remote Debugging panel, click Edit Connection

The StarCore MetroTRK remote connection dialog box appears.
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Marne: |StarCore MetraTRK
Debuggel:ISC1 00 - MetraTRK VI ¥ Shaow in processes list
— Connection T_l,lpe:ISeriaI - I

Primary Sernial Port Options

Port:ICDM‘I vl F'arit_l,l:INone YI
R ate: g - Stop Bits:l‘l vl
Data Bits:IB vl Flowa EontroI:INone vl

™ Log Serial Data to Log ‘Window

Factory Settings | Revert Panel I Cancel | ak I

4. In the StarCore MetroTRK dialog box:

e If you are running metroTRK1 . s, set Rate to 57600.

B ate: SN

e If you are running metroTRK2 . s, set Rate to 115200.

REGHE 15200

5. You can now debug or run your program using the MetroTRK protocol connection.

Simulator

In the absence of a hardware target, you can debug using either the SC100 or the
MSC8102 simulator. The CodeWarrior IDE ships with two preconfigured remote
connections for these simulators.

¢ MSCS8102 Simulator
¢ SC100 Simulator

MSC8102 Simulator

The MSC8102 simulator simulates the multi-core environment of the MSC8102 ADS
evaluation board. If you are using the MSC8102 simulator as the target (Figure 13.5), the
CCS options defined in the remote connection (Figure 13.6) are ignored in favor of hard
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coded values. The hard coded values run CCSSim (the simulator version of CCS) on port
41476.

Figure 13.5 SC100 Debugger Target for MSC8102 Simulator
IH SC100 Debugger T arget

— Target:IMS C3102 Simulator = I

| Reset on Connect [” Use Dptimized Code Debugger

[ Do Mot Reset PC [~ Use Target Window far Consale |10
™ Load Symbolics Only
[~ Enable ICache Perfarmance Taool

Choose... I

CarnpilertStarCars_S 1l nitizlization_Fil... \cache_disable. of I
{CaompilertStarCore_Suppartsnitislization_Fil.. \cache_dizable. cfg Cloar

—Iv Use Initislization Fil

—I Launch Profiler

I™ | Include [stuction-Leve! B epart

Kernel Awareness INone - l

Figure 13.6 Remote Connection for MSC8102 Simulator

StarCore CCS - MSCE102 Simulator E

M ame: |StarC0re CCS - MSCE102 Simulatar

Debugger:ISE‘I 00 cCs YI [~ Show in processes list

— Connection T_I,Jpe:ICCS Remote Connection ﬂ

—[ Use Remote CCS Port #:
Server IP Address:  [127.0.0] { [01476

—I Specify CC5 Executable
I Choose, .. |

— v Muli-Core Debugging
JTAG Configuration File:

IMSCB1D2Sim_JTAG.cfg Choose... I

— CCS Timeout

IED seconds

Factory Settings I Revert Panel Cancel Ok
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SC100 Simulator

The SC100 simulator simulates a single core SC100 chip. The remote connection settings
panel shown in Figure 13.7 let you change the CPU priority of the simulator.

Figure 13.7 Remote Connection for SC100 Simulator

StarCore Simulator E

M arne: IStarEore Simulator

Debugger:ISE‘I 00 Simulatar VI ¥ Show in processes list
— Connection Type:ISimuIator LII

Simulation B andwidth IMedium VI

Detailz
tedium Bandwidth: Recommended for mozt systems. Simulator wns many cycles
while GUI iz idle.
Factony Settings Fevert Fanel Cancel Ok
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14
StarCore® DSP Utilities

This chapter explains how to use the utility programs included in CodeWarrior™
Development Studio for StarCore DSP Architectures product.

The sections are:
* Flash Programmer
¢ ELF Dump Utility
e ELF to LOD Utility
¢ ELF to S-Record Utility
¢ Archiver Utility
* disasmsc100 Disassembler
¢ Name Utility
* Size Utility
» Statistics Utility

Flash Programmer

The CodeWarrior flash programmer lets you manipulate the flash memory of a StarCore
board from within the CodeWarrior IDE. Specifically, the flash programmer can perform
these functions:

¢ Program

* Erase

¢ Blank Check
* Verify

¢ Checksum

NOTE  Common flash programmer features (such as view/modify memory, view/
modify register, and save memory range to a file) are provided by the
CodeWarrior debugger. As a result, the CodeWarrior flash programmer does
not include these features.
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To display the Flash Programmer window, select Tools > Flash Programmer.
(See Figure 14.1.)

Figure 14.1 Flash Programmer Window

E B Flash Programmer _ |D|5|
IE Target Configuratioh

lash Canfiguration Default Project: smartdsp_os_demo.mep
rogram / Werify
rase / Blank Check.

- Ehecksum W Usze Custom Settings

Target Processor: IMSCB'I o1 'l Connection: IStarCore CCS - SingleCar 'l
v ze Target Initialization
Itargetfilename Browse. . |

Default Target: mecE101_app_debug

— Target Memory Buffer Option:
Target Memony Buffer Address: DxIDDDDDDDD [V Enable Logging
Target kemomny Buffer Size: DHIDDDDBDDD [~ Werify Target Memary Writes
Show Log | Load Settings. .. I Save Settings. .. I

ak I Cancel |

For general instructions that explain how to use the CodeWarrior flash programmer, refer
to the IDE User Guide.

StarCore-Specific Flash Programmer
Information

The following sections provide the StarCore-specific information needed to use the flash
programmer with the supported StarCore evaluation boards.

¢ Supported Board/Flash Module Combinations

¢ Flash Programmer/Board Setup for the 8101ADS

* Flash Programmer/Board Setup for the 8102ADS—Host Side
¢ Flash Programmer/Board Setup for the §102ADS—Slave Side
8102ADS Eval Board—Boot Sector Restrictions
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Supported Board/Flash Module Combinations

Table 14.1 lists the StarCore board/flash module combinations with which you can use the
CodeWarrior flash programmer.

Table 14.1 Supported StarCore® Board/Flash Module Combinations

Board Flash Module
8101ADS LH28F016SCZ4
8102ADS AM29LV320DB

Flash Programmer/Board Setup for the 8101ADS

To program flash memory on an 8101 ADS evaluation board, use this setup:
* Target Configuration page of the Flash Programmer window:
— Target Processor: MSC8101
— Connection: StarCore CCS - Single Core

— Target Initialization File:
installDir\StarCore_Support\Initialization_Files\
RegisterConfigFiles\MSC8101\8101_TInitialization.cfg

* Board configuration: no board-level adjustments required

Flash Programmer/Board Setup for the
8102ADS—Host Side

To program the flash memory of the 8101 chip on the 8102ADS evaluation board, use this
setup:

* Target Configuration page of the Flash Programmer window:
— Target Processor: MSC8101
— Connection: StarCore CCS - Single Core

— Target Initialization File:
installDir\StarCore_Support\Initialization_Files\
RegisterConfigFiles\MSC8102ADS\81010nly_32bit\
8102ADS_DSI32_Host_Init.cfg
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¢ Board configuration:
— JTAG connector: P14

— Switch settings:
SW7.1 ON
SW7.2 ON
SW7.3 ON

Flash Programmer/Board Setup for the
8102ADS—Slave Side

To program the flash memory of the 8102 chip on the 8102ADS evaluation board, use this
setup:

* Target Configuration page of the Flash Programmer window:
— Target Processor: MSC8102
— Connection: StarCore CCS - MSC8102ADS (8102)

— Target Initialization File:
installDir\StarCore_Support\Initialization_Files\
RegisterConfigFiles\MSC8102ADS\81020nly_32bitSysMode\
8102ADS_DSI32_Slave_Init.cfg

¢ Board configuration:
— JTAG connector: P15

— Switch settings:
SW7.1 ON
SW7.2 ON
SW7.3 ON
SW4.3 OFF

— Remove 8101 chip from socket on board

8102ADS Eval Board—Boot Sector Restrictions

By default, the flash programmer cannot program the boot sectors of either the host or
slave side of the 8102ADS board because these sectors are protected by the BCSR6 and
BCSRO registers.

For the host side of the board, however, there is a workaround: You can unprotect the boot
sectors of the host side by changing the values of registers BCSR6 and BCSRO. To do this,
add these commands to your target initialization file:

writemem32 0x14500018 0x00000000
writemem32 0x14500000 OxXFFFFFFFF
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NOTE  There is no workaround with which you can program the boot sectors of the
slave side of the 8102ADS board.

ELF Dump Utility

The ELF (executable and linking format) file dump utility outputs the headers of absolute
and linkable object files in a human-readable form.

The information produced by the utility depends on the type of ELF object file:
¢ Absolute (executable) object file
The default output is the ELF header, all program headers, and all sections headers.
¢ Linkable (relocatable) object file
The default output is the ELF header and all section headers.

Running the ELF Dump Utility

You can run the ELF dump utility from within the CodeWarrior IDE by selecting
SC100 ELF Dump from the Post-linker listbox of the Target Settings panel.

You can also invoke the ELF dump utility from a command-line prompt using this
command line:

scl1l00-elfdump [option ...] file ...

NOTE  The ELF dump utility is in this directory:
installDir\StarCore_Support\compiler\bin

Parameters
option

One or more of the command-line options listed in Table 14.2. Without options,
the utility returns the contents of the ELF Ehdr, Phdr, and Shdr structures and the
symbol table. If you specify command-line options, the utility returns only the
information that you specify on the command line.

NOTE  scl100-elfdump utility command-line options are case-sensitive.

file
One or more filenames (including optional pathnames). Each input file must be an
ELF object file (either absolute or relocatable).
Targeting StarCore® DSPs 293
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Table 14.2 ELF File Dump Utility—Command-Line Options

ﬁ%

Option Effect
-A Writes the contents of all program segments.
-D Writes the contents of all PT_DYNAMIC segments.
(Does not apply to the SC140 DSP core.)
-E Writes ELF header information. (Default)
-I Writes the contents of all PT_INTERP segments.
(Does not apply to the SC140 DSP core.)
-L Writes the contents of all PT_LOAD segments.
-N Writes the contents of all PT_NOTE segments.
(Does not apply to the SC140 DSP core.)
-P Writes the contents of all PT_PHDR segments.
-R file Writes the output to the specified file, instead of to the standard output.
-S Writes the contents of all PT_SHLIB segments.
(Does not apply to the SC140 DSP core.)
-U Writes the contents of all unknown-type segments as hex dumps.
-V Displays the version of the ELF file dump utility.
-X Dumps all program-segment contents as hex.
-a Writes the contents of all sections.
-b Writes the contents of all SHT_PROGBITS sections.
-d Writes the contents of all SHT_DYNAMIC sections.
(Does not apply to the SC140 DSP core.)
-e file Writes error messages to the specified file instead of to stderr.
-g Writes the contents of all debug sections (in hexadecimal).
-h Writes the contents of all SHT_HASH sections.
(Does not apply to the SC140 DSP core.)
-i Interprets section contents.
-n Writes the contents of all SHT_NOTE sections.
-0 Writes the contents of overlay table sections.
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Table 14.2 ELF File Dump Utility—Command-Line Options (continued)

Option

Effect

-q

Specifies quiet mode: limits header information to the specified sections
and segments.

Writes the contents of all SHT_REL and SHT_RELA sections.

-S

Writes the contents of all SHT_SHLIB sections.
(Does not apply to the SC140 DSP core.)

-t

Writes the contents of all SHT_STRTAB sections.

-u

Writes the contents of all unknown-type sections as hex dumps.

-X

Dumps contents of all sections as hex.

-y

Writes the contents of all SHT_SYMTAB sections.

Writes the contents of all SHT_DYNSYM sections.
(Does not apply to the SC140 DSP core.)

ELF File Dump Output

Listing 14.1 shows the output of the ELF file dump utility. Note these things:
¢ The file name is hello.eld.

¢ The ELF header extends from line e_ident through line e_shstrndx.

* The program headers comprise lines Segment 0, Segment 1 and their
subordinate lines.

» The section headers comprise the remaining lines.

Listing 14.1 ELF File Dump Utility—Output

hello.eld:
e_ident

e_type
e_machine

7f 45 4c 46 01 01 01 00 00 00 00 OO 0O 00 00 OO
(ELF 32-bit LSB Version 1

2 (Executable file)

58 (StarCore 100)

e_version 1

e_entry 0

e_phoff 0x34

e_shoff O0x2fe

e_flags 0x80 (SC140 (V2))
e_ehsize 52

e_phentsize 32
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e_phnum : 2
e_shentsize : 40
e_shnum : 8
e_shstrndx : 7
Segment 0:

p_type : PT_LOAD

p_offset : 0x100
p_vaddr : 0
p_paddr : 0
p_filesz : 88

p_Mmemsz : 88
p_flags : 0x5 PF_R PF_X
p_align : 16
Segment 1:
p_type : PT_LOAD

p_offset : 0x158
p_vaddr : 0x58
p_paddr : 0x58
p_filesz : 14

p_Mmemsz . 20
p_flags : 0x7 PF_R PF_W PF_X
p_align : 2

Section 0:

ﬁ%

sh_name :
sh_type : SHT NULL
sh_flags 0
sh_addr 0
sh_offset 0
sh_size 0
sh_link 0
sh_info 0
sh_addralign 0
sh_entsize 0

Section 1:
sh_name . .text
sh_type SHT_PROGBITS
sh_flags 0x6 SHF_ALLOC SHF_EXECINSTR
sh_addr 0
sh_offset 0x100
sh_size 88
sh_1link 0
sh_info 0
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sh_addralign : 16
sh_entsize : 0

ELF to LOD Utility

Use the ELF to LOD utility to write the information in an ELF file into a specially
formatted ASCII file called a loadable module (LOD) file.

Running the ELF to LOD Utility

You can run the ELF to LOD utility from within the CodeWarrior IDE by selecting
SC100 ELF to LOD from the Post-linker listbox of the Target Settings panel.

You can also invoke the ELF to LOD utility from a command-line prompt using this
command line:

elflod [option ...] file ...

NOTE  The ELF to LOD utility is in this directory:
installDir\StarCore_Support\compiler\bin

Parameters
option

One or more of the command-line options listed in Table 14.3.

NOTE elflod utility command-line options are case-sensitive.

file
The filename of the ELF object file to use to produce a LOD file.

Table 14.3 elflod Utility—Command-Line Options

Option Description
-d file Redirects the utility’s output to the specified file.
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ELF To LOD Output

Listing 14.2 shows an example LOD file.

Listing 14.2 Format of a LOD File

_START Module_ID Version Rev# Device# Asm_Version Comment
_END Entry_point_address

_DATA Memory_space Address Code_or_Data

_BLOCKDATA Memory_space Address Count Value

_SYMBOL Memory_ space Symbol_Address

_COMMENT Comment

ELF to S-Record Utility

Use the ELF to S-Record (elfsrec) utility to convert ELF format files to Motorola
S-Record format files.

The S-Record format, which is a standard Motorola file format, encodes programs or data
files in a printable form for exchange among computer systems.

Running the ELF to S-Record Utility

You can run the ELF to S-Record utility from within the CodeWarrior IDE by selecting
SC100 ELF to S-Record from the Post-linker listbox of the Target Settings panel.

You can also invoke the ELF to S-Record utility from a command prompt using this
command line:

elfsrec [option ...] file ...

NOTE  The ELF to S-Record utility is in this directory:
installDir\StarCore_Support\compiler\bin

Parameters
option

One or more of the command-line options listed in Table 14.4.

NOTE  elfsrec utility command-line options are case-sensitive.
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file

One or more filenames (including optional pathnames). Each input file must be an
ELF object file.

Table 14.4 elfsrec Utility—Command-Line Options

Option Description

-b Causes elfsrec to create byte-addressable S-Records. By default,
elfsrec uses this option. This generates S1 records.

-w Causes elfsrec to create word-addressable S-Records. This
generates S2 records.

-1 Causes elfsrec to create long-word-addressable S-Records. This
generates S3 records.

-d [file_name] Causes elfsrec to write the S-Records to the specified file. If you
do not specify a file name, the output file has the same name as
the input file with a . s extension.

-0 value Specifies a memory offset (in hexadecimal or decimal).
(Hexadecimal numbers must be preceded by 0x.)

The elfsrec utility adds the specified value to the memory address
of each line in the S-Record file.

Using StarCore®-Specific elfsrec Options

You can use these elfsrec options with the CodeWarrior for StarCore DSP software:

. -1
« -d
* -0

NOTE  For CodeWarrior for StarCore DSPs, the elfsrec utility’s default option is -b

Archiver Utility

The archiver groups separate object files into a single file for linking or archival storage.
You can add, extract, delete, and replace files in an existing archive.

To invoke the archiver, use one of the command lines listed below. Table 14.5 defines the
purpose and effect of each command-line option.

scl00-ar -d [-v] archive file ...
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scl00-ar -p [-v] archive [file ...]
scl00-ar -r [-c¢] [-ul [-v] [-e] [-f] [-s] archive file ...
scl00-ar -t [-v] archive [file ...]
scl00-ar -x [-v] archive [file ...]

scl00-ar -V

scl00-ar @argument file

NOTE  The sc100-ar utility is in this directory:
installDir\StarCore_Support\compiler\bin

NOTE  Archiver utility command-line options are case-sensitive.

Parameters
archive

The name of archive file.
file

Name of the file or files to add, extract, replace, or delete from the specified
archive file. Separate multiple filenames with spaces. The archiver processes files
in the order listed on the command line.

NOTE  You specify an archive file for £i1e because an archive file can contain other
archive files.

argument file

The name of a file that contains archiver command-line options. The syntax rules
for an argument file are listed below.

¢ Begin a comment line with the # character.

¢ Each line must end with the backslash (\) character.

Table 14.5 Archiver Utility—Command-Line Options

Option Effect

-c Suppresses the default diagnostic message written to standard error upon
archive creation. This option is valid only with the -r option.

-d Deletes the listed files from the specified archive.
-e Recreates the whole archive. This option is valid only with the -r option.
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Table 14.5 Archiver Utility—Command-Line Options (continued)

Option Effect

-f Forces adding an unknown file format to the library. This option is valid only
with the - option.

-p Writes the contents of the listed files from the specified archive to the
standard output. If the command does not include any filenames, the
archiver writes the contents of all files, in their order in the archive.

-r Replaces current files of the specified archive, appends new files to the
specified archive, or creates a new archive that contains the listed files.

-s Forces extracting . elf files from the specified archive, adding or replacing
the .elf files instead of the whole archive. This option is valid with just the
-r option.

-t Writes the archive table of contents, including the specified files, to the

standard output. If the command does not include any file names, the table
of contents includes all archive files, in their order in the archive.

-u Updates archive files that have been changed since the last update. This
option is valid only with the -r option.

-v Produces verbose output:
* With the -4, -r, or -x option, produces a file-by-file description of
archive creation and maintenance.

* With the -p option, writes the name of a file to the standard
output before writing the file contents to the standard output.

* With the -t option, includes a long listing of file information within

the archive.
Y Displays the current archiver version, then exits.
-x Extracts the listed files from the specified archive. If the command does not

include any file names, the archiver extracts all files of the archive. This
option does not change archive contents.

disasmsc100 Disassembler

The disasmsc100 utility disassembles both SC140 and SC140E DSP binaries. Features
of the disasmsc100 include:

¢ Interpretation of relocation information
* Data disassembling

* Label (symbol) address output
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¢ Padding awareness (alignment)

» Statistics display

NOTE  The sc100-dis utility is identical to the disasmsc100 utility. sc100-
dis is included in the product for backward compatibility.

Running the disasmsc100 Utility

Use this command line to invoke the disasmsc100 utility:

disasmscl00 [-c] [-d] [-f] [-k<file>] [-i{1l|b}]
[-1<hex address>>] [-h<hex address>] [-p] [-r] [-g] [-s]
[-x] [-ul [-v] [-2z] <srcfile>

NOTE  The disasmsc100 utility is in this directory:
installDir\StarCore_Support\compiler\bin

Table 14.6 lists and defines each option you can pass to the disasmsc100 utility.

NOTE  disasmsc100 utility command-line options are case-sensitive.

Table 14.6 disasmsc100 Disassembler—Command-Line Options

Option Effect

-c Specifies compact mode:
outputs all execution-set instructions on a single line.

-d Treats an input file as a memory dump (. 1od) file.

-b<label> Starts disassembling at specified label.

-e<label> Ends disassembling at specified label.

-l<addr> Starts disassembling at specified address (in hexadecimal).
-h<addr> Ends disassembling at specified address (in hexadecimal).
-f Prints 1oopstart — loopend directives instead of 1pmarkx*.
-i{1|b} Specifies interactive mode with little endiannes (1) or big endianness (b).
-k<file> Reads options from the specified configuration file.
-q Suppresses banner display.
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Table 14.6 disasmsc100 Disassembler—Command-Line Options (continued)

Option Effect

-u Ignores relocation information.

-n Displays unmangled form of C++ names.

-p Suppresses the Pc display.

-r Rearranges instructions in packets.

-s Suppresses label and header display.

-x Displays mixed hexadecimal and assembly code.
-v Specifies verbose mode.

-z Displays statistics.

Disasmsc100 Disassembler Output

Listing 14.3 shows the output produced by the disasmsc100 utility if you pass the -z
(display statistics) command-line option.

Listing 14.3 disasmsc100 Disassembler—Output Produced by the -z Option

;Global EQUs

X equ Sfffd

z1l equ Sfffffffe
;Local EQUs

labl equ SEffffffd
lab3 equ SEffffffd

section .text2
sectype progbits
secflags alloc
secflags execinstr

;00000000:

_f3 type func

F__ _MemAllocArea_18 00000000

F__ _MemAllocArea_18
nop

;00000002

F__ MemAllocArea_18_00000002
nop

;00000004 :
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F_f3_end
F__MemAllocArea_18_ end
endsec

General

of
of
of
of
of
of
of
of

Statistics:

instruction:
packets:
l-word-low-prefixes:
l-word-high-prefixes:
2-word-prefixes:

DALU instructions:
AGU instructions:

prefixes and NOP instructions:

No

DALU parallelism:

Statistics:

of
of
of
of
of

VLESs
VLESs
VLESs
VLESs
VLESs

with
with
with
with
with

DALU:
DALU:
DALU:
DALU:
DALU:

AGU Statistics:
No of VLESs with
No of VLESs with
No of VLESs with
AGU parallelism:

DALU/AGU Usage

0 AGU

1 AGU
2 AGU

100%

AGU:
AGU:
AGU:

Details:
0 DALU | 1 DALU | 2 DALU | 3 DALU | 4 DALU

0%
0%

0% 0%
0% 0%
0% 0%

0% 0%

0% 0%

0% 0%
2
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Name Utility

The name utility displays the symbolic information in each object file and library passed
on the command line. If a file contains no symbolics, the utility reports this fact.

Running the Name Utility

Use this command line to invoke the name utility:

scl1l00-nm [-option ...] file ...

NOTE The

sc100-nm utility is in this directory:

installDir\StarCore_Support\compiler\bin

Parameters

option

One or more of the options listed in Table 14.7.

NOTE  Name utility command-line options are case-sensitive.

file

Name of the file to process.

Table 14.7 Name Utility—Command-Line Options

Option Effect
-A Writes the full pathname or library name of an object on each line.
-g Writes only external (global) symbol information. (Do not use this option
with the -u option.)
-P Writes the information in the POSIX.2 portable output format.
-S Prints the symbol index for archives.
-t{dlolx} | Writes each numeric value in the specified format:
d — decimal
o — octal
x — hexadecimal (the default)
-u Writes only undefined symbols. (Do not use this option with the -g option.)
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Table 14.7 Name Utility—Command-Line Options (continued)

Option Effect

-V Displays the version of the name utility.

-v Sorts output by value, instead of by name.

Name Utility Output

Figure 14.2 shows the output generated by the name utility.

Figure 14.2 Name Utility—Output

| prhello.eld:
_SR_Setting A e4000c O
_StackStart A 4000 O
_TopOfStack A 7f£f£f0 0
___receive T 56 0
_ _send T 54 0
buffer b 66 0
msg d 58 0
msgend d 66 0

Filename —|

Reserved
Symbol Symbol

Symbol type value

name

Table 14.8 provides a key to the name utility’s output. Note that uppercase letters indicate
global symbols, while lowercase letters indicate local symbols.

Table 14.8 Name Utility—Output Key

Character Symbol Type
U Undefined reference
AoOra Absolute symbol
BoOrb BSS symbol
TOrt Text (code) symbol
306 Targeting StarCore® DSPs
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Table 14.8 Name Utility—Output Key (continued)

Character Symbol Type

Dord Data symbol

ROrr Read-only data symbol

N Debug symbol

? Unknown symbol type or binding

Size Utility

The size utility outputs the size (in bytes) of each section of each ELF object file passed on
the command line. The default output lists totals for all . text, .rodata, .data, and
.bss sections.

Running the Size Utility

Use this command line to invoke the size utility:

scl00-size [-option ...] file ...

NOTE  The sc100-size utility is in this directory:
installDir\StarCore_Support\compiler\bin

Parameters
option

One or more of the options listed in Table 14.9.

NOTE  Size utility command-line options are case-sensitive.

file
Name of an ELF file.

Table 14.9 Size Utility—Command-Line Options

Option Effect

-l Specifies long listing mode: outputs names and sizes of individual sections.

-n Outputs the sizes of individual sections that do not get loaded.
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Table 14.9 Size Utility—Command-Line Options (continued)

Option Effect

-p Outputs the size of all loadable segments (program view).

-V Displays the version of the size utility.

Size Utility Output

Listing 14.1 shows two examples of size utility output.

* The default output, at the upper left, lists the totals of all text, rodata, data, and bss
sections of the object file. It shows 148 text bytes, 72 data bytes, and 24 bss bytes.

» The lower right output example shows the long-listing format for the same object
file. It shows that the 72 data bytes are in two files of 48 and 24 bytes.

Figure 14.3 Size Utility—Output

text rodata data Dbss total
148 0 72 24 244 corr.eln
148 0 72 24 244 Total

Default output

corr.eln:
0 .default

48 .data_inputl
24 .data_input?2
24 .data_output
148 .text
244 Total

w

Long-listing output
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Statistics Utility

The sc100-stat utility is a standalone statistics tool for . eld files.
The sc100-stat utility reads a . e1d file and returns statistics about:

¢ The number of instructions

* The type of instructions

¢ The number of instruction sets

» The ratio between the number of instructions and instruction sets.
The syntax for sc100-stat follows:

scl00-stat .eld filename [section _name...] [-d]

NOTE  The sc100-stat utility is in this directory:
installDir\StarCore_Support\compiler\bin

Table 14.10 lists and defines the options for the sc100-stat utility.

NOTE  Statistics utility command-line options are case-sensitive.

Table 14.10 sc100-stat Utility—Syntax Diagram Key

Option Description
.eld_filename The name of the . eld file on which to run sc100-stat.
section_name... | An optional list of section names for sc100-stat to check. If no section

names are listed, sc100-stat checks the .text section by default.

-d Causes sc100-stat to print the disassembled code before the
statistics.

Targeting StarCore® DSPs 309

For More Informatioﬁ: www.freescale.com



A 4

4\
Freescale Semiconductor, Inc.
TargStarCore.book Page 310 Monday, September 27, 2004 11:00 AM

A

StarCore® DSP Utilities
Statistics Utility

310 Targeting StarCore® DSPs

.

‘ For More Informatioﬁ: www.freescale.com ‘



V¥ ¢

TargStarCore.book Page 311 Monday, September 27, 2004 11:00 AM

4\
Freescale Semiconductor, Inc.
|

15
Link Commander

This chapter explains how to use the Link Commander, a graphical utility for creating and
editing linker command files.

The sections are:
* User Interface Components

¢ Creating a Linker Command File

User Interface Components

To start the Link Commander, select Project > Link Commander from the IDE’s menu.
The Link Commander window appears. (See Figure 15.1.)

Figure 15.1 Link Commander Window

{ @Link Commander E:\temptearp'8101AD5_Icf_files'msc8101ADS_linker.Icf

File Undao Fedo Palette Architecture

|| 0x00000000 f |_VBAddr I |".intvec [ ﬂ Unassigned sections \
Size: 0x1000 I

Entry Paint menu bar
Segment intves Size: 0x1000 | .r.wteu - J
z1zel L,
| D=0007FO00 | |_F|DMStart I \
unassigned
sections
Memary range 0, Size: 0x100000 \
LCF pane
| D=00E4000C |_SH_Setting I Unassigned symbols
| 020000000 f |_sdramD I
|.init_table | _DataStart —J—
Size: Ouc )
B J unassigned
Segment:.rotable Size: Oxc 5ymbo|s
|| 0x2000000C | .rom_init
Segment:.roinit
|.data
Size: 02970 LI
Table 15.1 lists and defines each option in the Link Commander menu bar.
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Table 15.1 Link Commander—Menu Selections

Menu Selection Effect
File New (blank file) Creates a new, empty linker command file.
New (template file) Creates a new linker command file according to the

command file you select as a template.

Open Opens an existing linker command file.
Save Saves the current linker command file.
Save As Saves the current linker command file under the name

and path you specify.

Save As and Update Project | Saves the current linker command file under the name
and path that you specify. Adds this file to the current
CodeWarrior project.

Undo Undoes as many as five previous actions.

Redo Redoes as many as five previously undone actions.

Palette - Changes the color scheme of the Link Commander
window.

Architecture | --- Selects an architecture and core, thereby adding

memory range guidelines to the LCF pane.

NOTE  Selecting File > Save removes any comments that may have existed in the
original linker command file. To preserve such comments, select
File > Save As and specify a different name or path for the new file.

The Link Commander window consists of three panes:
* Unassigned Sections

This pane contains the sections of your project that are not yet mapped to locations
within the linker command file.

— To generate the list of sections within your project, you must first compile your
project.

— Right-click a section name to bring up its placement context menu. Use this menu
to select an appropriate place in the LCF.
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* Unassigned Symbols

This pane contains common symbols of your project that have not been assigned any
value. To assign a value, right-click a symbol.

* LCF
This pane depicts the linker command file graphically.
— Right-click on any existing LCF object to edit its properties.

— Right-click on a blank portion of the pane to bring up the Add context menu.
(See Figure 15.2.)

— Select from this menu to add a memory range, a symbol, or any of several other
LCF objects.

Figure 15.2 Add Context Menu

Add Mernory Range
Add Bss

Add Symbaol

Add EntryPoint
Add Cwetlay

Add FirstFit

Add xref

&dd Rename

Add Assert

Creating a Linker Command File

To create an LCF, follow these steps:
1. Assign Memory Addresses to Symbols
a. Right-click in the LCF Pane.
b. Select Add Symbol from the context menu.
2. Create Memory Ranges
a. Right-click in the LCF pane.
b. Select Add Memory Range from the context menu.
3. Create Segments
a. Right-click in a memory range inside the LCF pane.

b. Select Add Segment from the context menu.
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4. Assign Sections
a. Right-click a section in the Unassigned Sections pane.
b. Select the destination segment for the section.

5. Create an Entry Point
a. Right-click in the LCF pane.

b. Select Add Entry Point from the context menu.
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C and Assembly Language
Benchmarks

Your CodeWarrior™ software includes source code for common DSP benchmarks. Use
these benchmarks to:

¢ Evaluate the performance of the Metrowerks™ Enterprise C Compiler.
* Evaluate the performance of the StarCore® DSP architecture.
* Model how to program for the StarCore DSP.
The benchmark package contains these items:
¢ C Language Benchmarks

¢ Assembly Language Benchmarks

C Language Benchmarks

Windows® Version
The Windows versions of the C language benchmark source code files are here:

installDir\Examples\StarCore\Benchmark\c\

Solaris™ Version
The Solaris versions of the C language benchmark source code files are here:

installDir/CodeWarrior_ver dir/
CodeWarrior_ Examples/Benchmark/c

Table 16.1 describes the benchmarks in each directory.
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Table 16.1 C Language Benchmarks

ﬁ%

Benchmark Description
efr/src/autocorr Enhanced Full Rate GSM vocoder standard C reference code benchmarks.
efr/src/chebps These functions represent the most MIPS-consuming functions in the

efr/src/cor_h
efr/src/lag_max
efr/src/norm_corr
efr/src/
search_10140
efr/src/syn_filt
efr/src/vg_subvec

complete vocoder application.

The results of these benchmarks are a good indication of the compiler
performance on real DSP applications like the EFR.

msample/src/bgal Bi-Quad Simulation (1 sample)
msample/src/bga?2 Bi-Quad Simulation (multi-sample, 2 samples)
msample/src/bgad Bi-Quad Simulation (multi-sample, 4 samples)

msample/src/coral

Correlation Simulation (1 sample)

msample/src/cora2

Correlation Simulation (multi-sample, 2 samples)

msample/src/corad

Correlation Simulation (multi-sample, 4 samples)

msample/src/firal

FIR Simulation (1 sample)

msample/src/fira2

FIR Simulation (multi-sample, 2 samples)

msample/src/firad

FIR Simulation (multi-sample, 4 samples)

msample/src/iiral

IIR Simulation (1 sample)

msample/src/iira2

IIR Simulation (multi-sample, 2 samples)

msample/src/iirad

IIR Simulation (multi-sample, 4 samples)
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Running the C Language Benchmarks

Two

sample projects include all the sources you need to build the efr and msample

benchmarks.

To run the C language benchmarks:

1. Open the CodeWarrior project file for either the efr or msample benchmarks. These
benchmarks reside at these locations:

Windows versions:

installDir\Examples\
StarCore\Benchmark\c\efr\efr.mcp

installDir\Examples\
StarCore\Benchmark\c\msample\msample.mcp

Solaris versions:

e installDir/CodeWarrior_ ver_dir/

CodeWarrior_Examples/Benchmark/c/efr/efr.mcp

e installDir/CodeWarrior_ver_dir/

CodeWarrior_ Examples/Benchmark/c/msample/msample.mcp

Each of these projects contains a build target for each of the source code samples.

2. To build a particular benchmark, select the target name of interest from the current
build target listbox of the project window.

3. Select Project > Make

Additional Examples

The

directories listed below contain more example programs.

Windows

installDir\Examples\StarCore\c_asm_mix
installDir\Examples\StarCore\Command_Line_Script_Debug
installDir\Examples\StarCore\EOnCEDemo
installDir\Examples\StarCore\FileIO
installDir\Examples\StarCore\Profiler
installDir\Examples\StarCore\Scl40

installDir\Examples\StarCore\Simulator
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Solaris

e IinstallDir/CodeWarrior_ver_dir/
CodeWarrior_Examples/c_asm mix

e installDir/CodeWarrior_ver_dir/
CodeWarrior_Examples/FileIO

e IinstallDir/CodeWarrior_ver_dir/
CodeWarrior_Examples/Scl40

e IinstallDir/CodeWarrior_ver_dir/
CodeWarrior_Examples/Command_Line_Script_Debug

Assembly Language Benchmarks

Windows® Version
The Windows versions of the assembly language benchmark source code files are here:

installDir\Examples\StarCore\Benchmark\asm

Solaris™ Version
The Solaris versions of the assembly language benchmark source code files are here:

installDir/CodeWarrior_ver dir/
CodeWarrior_Examples/Benchmark/asm

There is an absolute and a relocatable version of each benchmark. The directories that
contain each benchmark reside in one of the following directories, which are located in the
overall benchmark directory mentioned in the preceding paragraph:

Windows®
e Absolute ASM
e Relocatable ASM

Solaris™
e Absolute ASM
e Relocatable_ ASM

Before using the relocatable version of a benchmark, you must specify the linker
command file for the benchmark in the Enterprise Linker or DSP Linker settings panel.
(The linker command file is the file in each relocatable benchmark directory that has the
extension .mem.)

Table 16.2 lists the assembly language benchmarks.
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Table 16.2 Assembly Language Benchmarks

Benchmark Description

blkmov Block move

bg4 4 multiply biquad filter

bg5s 5 multiply biquad filter
cfir Complex FIR filter

cmax Complex maximum

corr Correlation or convolution
dotsqg Dot product and square product
eng Vector energy

fft 256 point FFT transform, radix 4
iir IIR filter

L1l_norm Mean absolute error
L2_norm Mean square error

1fir Lattice FIR filter

liir Lattice IIR filter

lmsdly Delayed LMS filter
minposr Minimum positive ratio
minr Minimum ratio

rmin Real minimum

viterbi Veterbi decoder

wht Walsh-Hadamard transform
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Index

A

address channel detection panels 183
after all previous
breakpoints 250
step 255
after end of statement
step 254
Assembler Preprocessors target settings panel
Check Dynamic Programming Rules
option 69
Create List File option 68
Disable Programming Rule Violations
option 69
Display Banner option 68
Enable Message option 68
introduction 66
Overwrite Existing File option 67
Path for Include Files option 68
Preprocessor Definitions option 67
Processor option 68
Read Options from File option 67
Reassign Error Files option 67
Revision option 68
Use Access Paths Panel for Include Paths
option 68

B

begin of statement
breakpoints 249
benchmarks
assembly language 318
C language 315
overview 315
breakpoints
after all previous 250
begin of statement 249
end of statement 249
naive 249
shadow 250
transparent 250
building code 37

C

C Language target settings panel

64-Bit Data Type Support option 77
introduction 75

K & R/pcc Mode option 76

Strict ANSI Mode option 76

Type char options 77

Type char signed option 77

Type char unsigned option 77

call tree, viewing 233
callers (of a function) 232
CCSConfigTemplate 111

DSImode 111
sc140cfg_disable_polling 113
sc140cfg_endian 112
sc140cfg_eonce_base 113
sc140cfg_fast_mem 112
sc140cfg_msc8101_syper 112
sc140cfg_slow_memory 112

CCSCoreRunMode 113

CCSSim 286

CCSStopCore 114

changing the program counter value 103
Code & Language Options target settings

panel 72
Continue Check Summing option 74
Do Not Restrict Directives in Loops
option 74
Enable Check Summing option 74
Enable Cycle Counts option 73
Expand Define Symbols in Strings option 75
Ignore Case in Symbol Names option 73
Listing File Debug option 75
MACLIB File Path option 75
Make All Section Symbols Global option 74
Pack Strings option 74
Perform Interrupt Location Checks
option 75
Preserve Comment Lines in Macros
option 74
Preserve Object File on Errors option 75
Scan MACLIB for Include Files option 75
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Write Symbols to Object Files option 73 load 145
Code Mapping utility 245 log 146
code, compiling 37 Is 146
CodeWarrior next 147
getting started 15 pwd 147
StarCore-specific development tools 23-26 radix 148
target settings 43 restart 149
tools, installing 16 run 149
command converter server save 150
configuration 280 step 151
console 280 stop 152
overview 277 switchtarget 152
remote connection 278 system 153
running 279 view 153
command-line debugging wait 154
commands watchpoint 154
alias 127 conflicting Tcl commands, resolving 123
break 127 introduction 123
bringtofront 128 Tcl support 123
cd 129 commands, profiler
change 129 Export 238, 239, 241
close 131 Function Call Tree 233
cls 131 Functions 229
config 131 Instructions 230
copy 133 Load 237
debug 134 Save 236
dir 134 Sessions 228
disassemble 135 Source Files 234
display 136 Start 226
evaluate 138 compiling
exit 138 code 37
go 138 projects 37
help 139 cycle counter in the simulator 104-105
history 140
hsst_attach_listener 140 D
hsst_block_mode 141 Data Event Detection Channel panel 187
hsst_close 141 data visualization 270
hsst_detach_listener 141 debugging
hsst_log 142 Connect command 107
hsst_noblock_mode 142 EOnCE breakpoint example 195
hsst_open 143 EOnCE Configurator panel descriptions 180
hsst_read 143 EOnCE features 179
hsst_write 144 EOnCE trace buffer example 210
kill 144 multi-core debugging
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commands 167
multiple targets, setting up to 161

program counter value, changing the 103

Register Details Window 102-103
system-level connect 107
descendants (of a function) 232
development tools
StarCore-specific 23-26
DSP Librarian target settings panel
Additional command-line arguments
option 58
introduction 57
Output file name option 58
DSP Linker target settings panel 56
DSPJTAGClockSpeed 114

E
EE Pins Controller panel 181
.eld file, loading without a project 106
ELF file dump utility 293
elflod utility 297
elfsrec utility 298
end of statement
breakpoints 249
Enterprise Compiler target settings panel 77

C List File Expansion & #include option 81

C List File option 80

C List File with #includes option 80
C List File with Expansions option 80
Call Tree File option 80

Compact Grouping option 80

Control Options 78,79, 82

Cross Reference Info File option 81
Display Command Lines option 81

Generate Dependencies in ‘'make’ Syntax

option 78,79, 81, 82
Init Variables from ROM option 82
Keep Comments While Preprocessing
option 78
Keep Error Files option 79
Position Independent Code option 82
Preprocessor Options 78
Report All Warnings option 82
Stop After Front-End option 79

Struct Fd Offsets as EQUs option 82
Verbose Mode option 81

Enterprise Linker target settings panel

Additional Options option 56

Dead Code Stripping option 55

Display All Errors and Warnings option 55

introduction 54

Map File option 55

Output File Name option 55

Shared to Private Memory (8102 only)
option 55

Use Custom Start-Up File option 55

Use Re-entrant Runtime Libraries option 56

Use Temp File For Object Files option 56

EOnCE

breakpoint example 195
EOnCE Configurator panel descriptions 180
EOnCE Configurator panels
address channel detection panels 183
Data Event Detection Channel
panel 187
EE Pins Controller panel 181
Event Counter panel 188
Event Selector panel 190
Trace Unit panel 193
features 179
trace buffer example 210

Event Counter panel 188
Event Selector panel 190
example programs

F

additional 317
assembly language 318
C language benchmarks 315

Factory Settings button 46

fill memory 158

flash modules, supported 291
forward, step 252

function call tree, viewing a 233
Function Call Tree window 233
function details, viewing 232
Function Details window 232
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G

generating
profiling reports
HTML 239
tab-delimited 238
XML 241

H

hardware target interface 281
hardware tools
flash programmer 289-290
High Speed Simultaneous Transfer (see
HSST) 257
host-side client interface, HSST 257
HSST 257
client interface 257
target library interface 264
visualization 270
hsst_attach_listener 261
hsst_block_mod 261
HSST_close 264
hsst_close 258
hsst_detach_listener 262
HSST_flush 267
hsst_noblock_mode 261
HSST_open 264
hsst_open 258
HSST_raw_read 268
HSST_raw_write 268
HSST_read 266
hsst_read 259
HSST_set_log_dir 269
hsst_set_log_dir 263
HSST_setvbuf 265
HSST_size 267
hsst_size 260
HSST_write 266
hsst_write 259
hsst_attach_listener debugging command 140
hsst_block_mode debugging command 141
hsst_close debugging command 141
hsst_detach_listener debugging command 141
hsst_log debugging command 142

hsst_noblock_mode debugging command 142
hsst_open debugging command 143
hsst_read debugging command 143
hsst_write debugging command 144

HTI 281

HTML profiling report, generating an 239

I

1/0 & Preprocessors target settings panel 82
Additional Include Directory option 83
Define Preprocessor Macro option 84
Undefine Preprocessor Macro option 84
Use Access Paths for Include Paths

option 83

iCache Performance tool
All Cores view 173
Core view 174
Function view 175
iCache Performance menu 172
iCache toolbar 172
input files 169
loading data 170
Open Files window 170
PC view 176
starting 170

IMMR value, setting in an initialization file 109

initialization file
commands

CCSConfigTemplate 111
CCSConfigTemplate, DSI mode 111
CCSConfigTemplate,
sc140cfg_disable_polling 113
CCSConfigTemplate,
sc140cfg_endian 112
CCSConfigTemplate,
sc140cfg_eonce_base 113
CCSConfigTemplate,
sc140cfg_fast_mem 112
CCSConfigTemplate,
sc140cfg_msc8101_sypcr 112
CCSConfigTemplate,
sc140cfg_slow_memory 112
CCSCoreRunMode 113
CCSStopCore 114
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DSPJTAGClockSpeed 114 Linker option 51
introduction 110 linker, settings 36
POST-RESET-OFF 115 list of functions, viewing 229
POST-RESET-ON 115 List of Functions window 226
PRE-RESET-OFF 115 list of functions window 229
PRE-RESET-ON 114 Listing File Options target settings panel
setMMRBasel6 116 Additional Options text box 72
writeDevicemem16 117 Display Warning Messages option 72
writeDevicemem32 117 Expand DEFINE Directive Strings
writeDevicemem64 118 option 71
writeDevicemem8 116 Flag Unresolved References option 72
writemem16 118 Fold Trailing Comment option 70
writemem32 119 Form Feed for Page Ejects option 70
writemem64 119 Format Messages option 70
writemmrl6 120 Generate Listing Headers option 71
writemmr32 120 introduction 69
writemmr8 119 Pretty Print Listing option 71
writereg8 121 Print Conditional Assembly Directive
writeregl6 121 option 71
writereg32 121 Print Conditional Assembly option 72
writereg4( 122 Print DC Expansion option 71
definition 108 Print Macro Calls option 71
example 108 Print Macro Definitions option 71
IMMR value 109 Print Macro Expansions option 72
initialization file, JTAG 161, 163 Print Memory Utilization Report option 72
installing Print Skipped Conditional Assembly Lines
CodeWarrior tools 16 option 72
instruction-level report, viewing 230 Relative Comment Spacing option 71
instruction-level report, viewing a 230 load memory 155
Instruction-Level Report window 230 load registers 159
loading profiles 237
J LPT port 281
JTAG 281
JTAG initialization file 161, 163 M
memory
K fill 158
kernel awareness 122 load 155
Kill All 167 save 155
MMapQO001.h 109
L Motorola documentation 13

MSC8102 simulator 285

msc8101.h 109

multi-core debugging
commands

line-by-line profiling (Profile Line-by-Line
window) 235
link commander 311
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Kill All 167
Run All 167
Stop All 167

N

naive
breakpoints 249
step 251
next,step 251

0]

Optimizations target settings panel 84
Global Optimization option 87
Level 0 option 86
Level 1 option 86
Level 2 option 87
Level 3 option 87
Optimization options 86
Optimize For

Faster Execution Speed option 86
Smaller Code Size option 86
Smart Unrolling option 85, 86

Other Executables target settings panel
Add button 59
Change button 59
File option 59
introduction 58
Remove option 59

Output Directory option 52

Output File Name field 51

P

parallel port 281

Passthrough, Hardware target settings panel 89
Configuration View option 91
Machine Configuration File option 91
To Assembler option 90
To Front-End option 90
To ICODE option 90
To LLT option 90
To Shell option 90
Use Application Configuration File

option 91

port, server listen 281
Post-linker option 52
POST-RESET-OFF 115
POST-RESET-ON 115
Pre-linker option 51
PRE-RESET-OFF 115
PRE-RESET-ON 114
profile information line by line, viewing 235
Profile Line-by-Line window 235
profile, loading a a 237
profile, saving a 236
profiler
callers (of a function) 232
commands
Export 238,239, 241
Function Call Tree 233
Instructions 230
Sessions 228
Source Files 234
Start 226
descendants (of a function) 232
Profiler Sessions window
opening 228
Remove All button 229
Remove button 228
removing a profiler session from the
window 228
removing all profiler sessions from the
window 229
tasks
generating a tab-delimited profiling
report 238
generating an HTML profiling
report 239
generating an XML profiling
report 241
launching the profiler 226
loading a profile 237
open a Profiler Sessions window 228
removing a profiler session 228
removing all profiler sessions 229
saving a profile 236
setting up to profile assembly language
programs 243
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viewing a function call tree 233 R
viewing a list of functions 229
viewing an instruction-level report 230 Motorola documentation 13

v%ew?ng func.tim.l details .232. register description files, locating 102
viewing profile information line by Register Details Window 102-103

references

line 235 register groups, listed 97
viewing source files information 234 register window formatter 99
windows

register windows 97

Function Call Tree window 233 viewing 97

Function Details window 232 registers
Instruction-Level Report window 230 restore 159
List of Functions window 226 save 159
list of functions window 229
Profile Line-by-Line window 235
Profiler Sessions window 228, 229
Source Files window 234
Terminal Window 226
Profiler > Export command 238, 239, 241 Executable Section 62
Profiler > Function Call Tree command 233 Initial Launch options 62
Profiler > Functions command 229 Initialized Data Section 62
Profiler > Instructions command 230
Profiler > Load command 237
Profiler > Save command 236
Profiler > Sessions command 228
Profiler > Source Files command 234

release notes 13
remote connection
command converter server 278
Remote Debug Options target settings panel
Constant Data Section 62

introduction 61

Memory Configuration File option 62
Program Download options 62
Section Type options 62

! Successive Runs options 62
Profiler > Start command 226 Uninitialized Data Section 62

Profiler target settings panel
DPU Analyzer Options option 64
Instruction Level Report option 64
Interrupt Vector Location option 63
introduction 62

Remote Debugging target settings panel
Connection option 60
Core Index option 61
Edit Connection option 60
introduction 59
Profiler Type option 63 JTAG Clock Speed option 61
Reserved Memory for Profiler (IMB) Launch remote host application option 60

option 63 Multi-Core Debugging option 60
Reserved memory for profiler in internal Remote download path 60

memory (SKB) option 63 requirements, system 15
program counter value, changing the 103 restore registers 159

project Revert button 46
building a project 37 RTOS, indicating the use of 122
compiling 37 Run All 167
target settings
general 46,47 S

project stationery

155
customizing a startup file 109 save memory
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Save project entries using relative paths option 52 Section Headers option 92
save registers 159 Shlib Section Contents option 93
saving Shlib Segment Contents option 93
profiles 236 Strtab Section Contents option 93
SC100 Assembly Language Tools, described 24 Symtab Section Contents option 93
SC100 Debugger Target settings panel 64 Unknown Segment Contents option 93
SC100 Debugger Target target settings panel SC100 ELF to LOD target settings panel 94
Do Not Reset PC option 65 Output File Name option 95
Dynamic Error Checking option 65 SC100 ELF to S-Record target settings panel 95
Enable ICache Performance Tool option 65 Addressability option 96
Include Instruction-Level Report option 66 Offset Amount option 96
ISYPCR Register Value option 66 Output File Name option 96
Kernel Awareness option 66 Use Memory Offset option 96
Launch Profiler option 66 SC100 simulator 287
Load Symbolics Only option 65 sc100-dis utility 302
Reset on Connect option 65 sc100-stat utility 309
Stop After Error option 65 server listen port 281
Target option 65 SetMMRBasel6 116
Use Initialization File option 66 setting up to profile assembly language
Use Optimized Code Debugger option 65 programs 243
Use Target Window for Console I/0 settings panels 43-96
option 66 Settings window 35
SC100 ELF Dump target settings panel 91 shadow breakpoints 250
All Program Segment Contents option 93 simulator
All Section Contents option 92 MSC8102 285
Dump All Program Segmt Contents as Hex SC100 287
option 94 source files information, viewing 234
Dump All Section Contents As Hex Source Files window 234
option 93 Source Folder Mapping target settings panel 87
DWAREF info option 94 Add option 89
Dynamic Section Contents option 92 Build Folder option 88
Dynamic Segment Contents option 94 Change option 89
Dynsym Section Contents option 93 Current Folder option 89
ELF Headers option 94 Remove option 89
Interp Segment Contents option 94 standalone assembler See SC100 Assembly
Load Segment Contents option 94 Language Manual
Note Section Contents option 93 StarCore Environment target settings panel
Note Segment Contents option 94 Big-Endian option 53
Omit Headers for Unselected Sect/Segments Display generated command lines in
option 93 message window option 54
Output File Name option 92 Generate relative paths on command line
Overlay Section Contents option 93 when possible option 54
Phdr Segment Contents option 94 introduction 53
Program Bits Section Contents option 92 Memory Model option 54
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Other - specify option 53
Target Architecture option 53
stationery, project
customizing a startup file 109
step
after all previous 255
after end of statement 254
forward 252
naive 251
next 251
Stop All 167
system requirements
Windows 15
system-level connect, performing a 107

T

tab-delimited profiling report, generating a 238
target library interface, HSST 264
Target Name option 51
target settings
general 46,47
Target Settings panel 50-52
Linker 51
Output Directory option 52
Post-linker 52
Pre-linker 51
Save project entries using relative paths
option 52
Target Name 51
target settings panels 43-96
Assembler Preprocessors panel 66
C Language panel 75
Code & Language Options panel 72
DSP Librarian panel 57
DSP Linker panel 56
Enterprise Compiler panel 77
Enterprise Linker panel 54
1/0 & Preprocessors panel 82
Listing File Options panel 69
Optimizations panel 84
Other Executables panel 58
Passthrough, Hardware panel 89
Profiler panel 62
Remote Debug Options panel 61

Remote Debugging panel 59
SC100 Debugger Target 64
SC100 ELF Dump panel 91
SC100 ELF to LOD panel 94
SC100 ELF to S-Record panel 95
Source Folder Mapping panel 87
StarCore Environment panel 53
StarCore-specific panels 47
Target Settings panel 50

target settings panels overview 43

Target Settings window 35

Trace Unit panel 193

transparent breakpoints 250

tutorial 29
building a project 37
compiling 37
modifying target settings panels 35
viewing target settings panels 35

U

utilities
Code Mapping 245
ELF file dump utility 293
elflod 297
elfsrec 298
sc100-stat 309

Utilities for StarCore
code mapping utility 25
Elfdump 25
elfsrec 25

A\
viewing memory, in the Register Details
Window 102-103
viewing register windows 97
visualization
data 270

W

website 13

windows, profiler
Function Call Tree window 233
Function Details window 232
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Instruction-Level Report window 230
List of Functions window 226
list of functions window 229
Profile Line-by-Line window 235
Source Files window 234
Terminal Window 226

Windows system requirements 15

writeDevicemem16 117

writeDevicemem32 117

writeDevicemem64 118

writeDevicemem8 116

writemem16 118

writemem32 119

writemem64 119

writemmrl6 120

writemmr8 119

writemmr32 120

writereg8 121

writeregl6 121

writereg32 121

writereg4( 122

X
XML profiling report, generating 241
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