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Introduction

This manual explains how to use the CodeWarrior Development Studio for software
development on the StarCore and Smart DMA (SDMA) cores of the MXC05, i.300-30,
MXC275-30, MXC300-10, and M XC300-30 chipsets. These system-on-a-chip (SoC)
architectures have:

« An ARM® 11 processor

¢ A Smart Direct Memory Access (SDMA) controller

e A StarCore SC140V 3 digital signa processor (DSP)

¢ Associated memory subsytems and peripherals
This chapter has these topics:

¢ Read the Release Notes

» Related Documentation

¢ Development Tools Overview

Read the Release Notes

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

Therelease notesarein
CodeWarrior\Release Notes
where CodeWarrioristhedirectory in which you installed the CodeWarrior product.

Related Documentation

This manual explains high-level software development specific to the MXCO05, i.300-30,
MXC275-30, MXC300-10, and MXC300-30 chipsets. Table 1.1 lists additional
CodeWarrior documentation.StarCore® and SDMA Targeting Manual
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Table 1.1 Related Documentation

Document

Description

CodeWarrior™ Development
Studio IDE User’s Guide

Explains CodeWarrior software features that
apply to all host platforms and platform targets.
Documents all standard features of the IDE.

CodeWarrior " Development

Studio for StarCore™ DSP
Architectures Targeting Manual

Explains StarCore-specific CodeWarrior software
features, including target settings panels that are
specific to the StarCore platform target.

SC140 DSP Core Reference
Manual

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

Targeting the Interprocessor
Communication Module Core for
the Rainbow Platform

Explains the Interprocessor Communication
Module (IPCM), including target settings that are
specific to the IPCM platform target.

Enterprise C Compiler User Guide

Explains the Enterprise C compiler.
(This compiler produces object code that is
compatible with the StarCore processor.)

StarCore and SDMA Build Tools
Reference

Explains the assembler, linker, and Executable
and Linking Format (ELF) utilities for SDMA.

Development Tools Overview

This section has an overview of the devel opment tool s specific to your architecture. These
tools are part of the CodeWarrior software:

¢ Enterprise C Compiler

¢ Assembler

* Linker

e CodeWarrior Debugger
« StarCore Utilities

Enterprise C Compiler

The Enterprise C Compiler has these features:

« Conformsto version 1 of the StarCore™ Application Binary Interface (ABI) standard

12
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* Conformsto ISO/IEC 9899:1999 (C99), except for complex-type support
¢ Supports a set of digital signal processor (DSP) extensions

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

« Allows standard C constructs for representing special addressing modes
¢ Supports awide range of runtime libraries and runtime environments

« Optimizesfor size (smaller object code), speed (faster object code), or acombination
of both, depending on options that you select

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

¢ Software pipelining
* Instruction paralleling and scheduling
¢ Dataand addressregister allocation
» Aggressive loop transformations, including automatic unrolling
For more information about this tool, refer to the Enterprise C Compiler User Guide.

Assembler

The assembler trand ates assembly-language source code into machine-language object
files or executable programs. Y ou can provide the assembly-language source code, or the
compiler can generate it.

For each assembly-language module in abuild target, the SC140 assembler can generate a
list file that shows the generated object code side-by-side with the assembly-language
source code.

The CodeWarrior tools support the Target Assembler for the Smart DMA controller. You
must purchase the Target Assembler separately from this CodeWarrior product.

Linker

The linker combines object filesinto asingle executablefile. Y ou specify the link
mappings of your program in alinker command file (LCF).

Y ou can create an LCF by typing commandsin atext 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 an LCF.

StarCore® and SDMA Targeting Manual 13
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The CodeWarrior tools support the Target Linker for the Smart DMA controller. You
must purchase the Target Linker separately from this CodeWarrior product.

CodeWarrior Debugger

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

Also, the CodeWarrior tools include a multi-core debugger. Y ou use this debugger to run,
stop, and kill more than one core simultaneously. Also, you can set linked breakpoints
across multiple cores.

StarCore Utilities
The CodeWarrior software has these additional utilities:
« SC100 Archiver
 disasmsc100 Disassembler
e ELF File Dump Utility
* Name Utility
e Size Utility

SC100 Archiver

The SC100 archiver groups separate object filesinto asingle file for linking or archival
storage. Y ou can add, extract, delete, and replacefilesin an existing archive. See SC100
Archiver Utility for more information.

disasmsc100 Disassembler

Thedisasmsc100 utility disassembles both SC140 and SC140E DSP binaries. It
features:

« Interpretation of relocation information
» Datadisassembling

Label (symbol) address output

¢ Padding awareness (alignment)

Statistics display
See disasmsc100 Disassembler for more information.

14 StarCore® and SDMA Targeting Manual
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ELF File Dump Utility

The Executable and Linkable Format (ELF) file dump utility outputs the headers of each
ELF object file specified on the command line in a human-readable form. The ELF object-
file type determines the output that the EL F dump utility generates. See SC100 ELF Dump
Utility for more information.

Name Utility

The name utility displays the symbolic information for each object file and library
specified on the command line. Also, the utility reports that afile lacks symbolics. See
SC100 Name Utility for more information.

Size Utility

The size utility outputs the size (in bytes) of each section of each ELF object file specified
on the command line. The default output providessizesfor all . text, .rodata,
.data, and .bss sections. See SC100 Size Utility for more information.

StarCore® and SDMA Targeting Manual 15
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Tutorial

This chapter shows you how to use the CodeWarrior™ development tools to create, build,
and debug a sample project. This chapter has these topics:

¢ Using Stationery
« Working with the Project
« Debugging the Project

Using Stationery

Y ou use project stationery to create most new projects. The project stationery has
placehol der files and specifies default settings for specific targets. After you create a new
project, you can customize it to suit your needs. The IDE has project stationery that you
can use to create projects for MXC 05, i.300-30, MXC275-30, MXC300-10, and
MXC300-30 targets.

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

The New window (Figure 2.1) appears. The Project page of this window shows alist
of available project stationery.

2. From the stationery list, sdlect Star Core™ SDMA Stationery to create a project that
targets the StarCore and SDMA architecture.

3. Inthe Project nametext box, enter the name of the new project.
4. Inthe L ocation text box, enter the path in which to create the project.

StarCore® and SDMA Targeting Manual 17
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Figure 2.1 The New Window
New x|

Project | File | Object|

i Emply Project Project name:
i External Build Wizard I[est
i StarCore SDMA Stationery

Lozation:

Il::'\Documents and Settingz'Fa Set..,

SddtaFroect ———
Project:

| i

QK. I Cancel

5. Click the OK button
The New Project window (Figure 2.2) appears.
Figure 2.2 New Project Window

MNew Projeck

Select project stationeny:

§ Pioject Stationery

- 1.300-30

- MxC275-20

- MEC275-30

- MEC300-10

- MRC300-30

- MEC_05

- SC140m3

- 50140 3P20025 imulator

I*

NTEEEEEER

id|
ak. I Caticel |
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NOTE  TheNew Project window shows project stationery for various targets. The
MXC 05, i.300-30, MXC275-30, MXC300-10, and MXC300-30 targets
provide stationery for a particular core (SDM A or Star Core) or for all cores
(MultiCore). The SC140V 3 target has stationery for C programming,
assembly programming, or a mixture of both. Targets with the Palladium
suffix identify project stationery for the Cadence® Palladium™ emulator. The
SC140V3P2002Simulator target has stationery for the StarCore Platform
2002 Simulator.

6. Fromthelistinthe New Project window, select the stationery for the project you want
to create. For example, the IDE uses the stationery selected in Figure 2.2 to create a
project that targets the SC140 v3 Platform 2002 Simulator.

7. Click the OK button.

The IDE uses the selected stationery to create anew CodeWarrior project. The project
window for this new project appearsin the IDE.

NOTE  The new project includes the placeholder file SC140 main.c.

Working with the Project

After you complete the stepsin “Using Stationery” on page 17, you have a new project.
This section explains the steps for working with the project in these ways:

e View Target Settings
« Build the Project

View Target Settings

Follow these steps to view target settings:

1. Select Edit > TargetName Settings, where TargetName is the name of the current
build target.

NOTE  For thistutorial, select Edit > C for SC Simulator Settings.

The Target Settings window (Figure 2.3) appears.

StarCore® and SDMA Targeting Manual 19
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TIP  Toquickly display abuild target’s settings, click the Tar gets tab of the project
window, then double-click the build-target’ snamein thelist that appears. Y ou can
use this method to change settings for two or more build targets simultaneously.

The Target Settings window groups all optionsinto a series of panels. The panel
names appear on the left side of the window, in the Target Settings Panelslist. When

you click apanel’s namein thelist, the panel itself appears on the right side of the
window.

Different panels affect:
* settings for al build targets

« settings for a specific build target (including settings that affect object-code
generation and linker output)

* settings for a specific programming language

Figure 2.3 The Target Settings Window

i @C for SC Simulator Settings [test.mcpl

2lx|

IE Target Settings Panels IE Target Settings
= Target

|»

Target M ame: IEI for SC Sirmulator

Access Paths . S—
Build Estras LInkEr:IEnterpnse Linker

Funtime Settings
File Mappingz .
Source Tress Post-llnker.lNone
‘o StarCore Ervviranmm,.. Output Directary:
(= Lirker

|{ ol Choose... |
i Linker Praoject
5 Edor | _ Clear |

= \I.Z.)"ebcuugS;DeT Keywords [ Save project entries uzing relative paths
. Other Executables
Debugger Seftings
Fiemate Debugging
Femaote Debug Opt...

Profiler ﬂ

Pre-linker:INone

L L L

Factory Settings Frewert Import Panel... | E xport Panel... |

ok Cancel | Lpply |

2. Select Linker from the Target Settings Panelslist.
The Linker panel (Figure 2.4) appears.
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Figure 2.4 Linker Panel
H Linker
Cutput File Mame

Ipraiect.eld [ Dizplay all Erors and ‘Warnings
tap File [*.map]

I Choose. .. |

[~ Use Custarn Start-Up File

Choose...
| [Clear
[~ Dead Code Stipping [~ Use Re-entrant Runtirme Libraries
[ Shared to Private Memory (8102 anly] [~ Use Temp File For Object Files

Additional Options: I

The optiong on thiz panel are all pazzed to the oo’ shell, Use thiz linker if pou hawve at
at least one C source file in your project target.

The Output File Name text box shows the name of the output file. Thisfile hasthe
extension .eld.

3. Browse other settings panelsin the Target Settings window.
4. Click the Close box of the Target Settings window.

Build the Project
Select Project > Maketo build the project.

After you select the M ake command, the IDE compiles and links al the object codein the
current build target, then generates an executable file.

NOTE  ThelDE updatesall changed files so that it compiles the latest version of each
file. The IDE tracks these dependencies automatically.

Debugging the Project

This section explains the steps for debugging the project:
« Start Debugging
e Set aBreakpoint

StarCore® and SDMA Targeting Manual 21



wr
4\

Tutorial
Debugging the Project

¢ Show Reqgisters
¢ Show Instruction and Data Caches

 Finish Debugging

Start Debugging
Select Project > Debug to have the debugger start controlling your program’s execution.

The debugger displays a message box while its downloads your program to the target
board, then the debugger window (Figure 2.5) appears.

Figure 2.5 Debugger window

{ mproject.eld C:\Documents and Settings'saldana’,Desktop' Eesk) - |EI|5|
wE x a0 EBHEE
IH Stack m| | [f@Varables: Live | Value | Location 1]
[&smS ection) = cycl 1] O=00023404 &
main oy i] 0x00023414
dchit ] [=0002841C
dcmiz a 0=0002840C
ichit ] 000028418 |
icmiz a 0=00028420
LI F msgsum Ox00028018 0«00023018 LI
-
Source:  C:\Documents and SettingshsaldanatDesktophtestsS C140_main.c =]

#include <stdic.h=

#include "enw.h"

unsigned long accl=118934;
unsigned long 4
:i.:l'l.t acc i i

int «
int «
int ac:

- pint maing
{

int x,q;
unsigned leng n;

L 4 Ll_l
. Line12 Call | Source b 4] | 4

Set a Breakpoint

Follow these steps to set a breakpoint:
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1. Inthe debugger window, click the gray dash in the Breakpoint column next to this
statement:

for (g=1;g<n;g++)
A red dot appears next to the statement (Figure 2.6).

NOTE  Also, you can set abreakpoint by clicking in the Breakpoint column next to
any executable statement that appears in an editor window.

Figure 2.6 Debugger Window after Setting a Breakpoint

E Source:  CA\Documents and Settingshsaldana\DesktophtestiSC140_mainc Ell

- printf {("Icache + Doache Disabled 'n
- sprintf (megsum, "0

"1

- cycl=*DF CAZV;

x=0;
for (g=1;g<n;g++)
{

x=x+a;
sprintf (msg
printf ("as

LI

Breakpoint ——

+3d", megsum, qj ;
,mEgsum, x) ;

1
n
b
n

¥
n

=

£ Line 12 Col1 | Source K | 3| A

2. Select Project > Run to have the debugger continue program execution up to the
statement where you set the breakpoint.

Figure 2.7 shows the debugger window after program execution reaches the
breakpoint.
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Figure 2.7 Debugger Window after Execution Reaches the Breakpoint

{ gproject.eld C:',Documents and Settings'.saldana’,Desktop'testip - |EI|5|
rE x 0O EEE
IH Stack =] & Vanables: Live | Walue | Location [
[&:3mS ection) = oyl 2147468673 000023404 &
cpc? 0 0x00028414
dihit 0 0x0002841C
demiz 0 Ox0002840C
ichit 0 Ox00028418 |
icmis 0 0=00028420
LI [+~ msgsum Ox00028018 O=000280158 LI
=
Source:  CADocuments and 5 ettingstsaldanatD eskiopsbesthSC140_main.c =]
- n=3; 1=

- printf {"Icache + Dcache Disabled n");
- sprintf (m=gsum,"0");

- cyol=*D0 CAZV;

- x=0; J

o for (g=l;gsn;g++)
(

- X=X ;
- sprintf {(msgsum,"3s+3d", msgsum,q);
- printf {"2=z=2d\n",msgsum,x) ;

- H

- cyo2=*0T_CAZV;

&, Line 40 Coll | Souwce M 4] | 3| )
Also, the IDE displays an output window (Figure 2.8).

Figure 2.8 Example Program Output Window

{ @STDID: Shared Console =13 x|
Icache + Decache Disabled ﬂ
-

K .z

Y ou just finished running your program under debugger control, setting a breakpoint, and
letting your program run to this breakpoint.
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Show Registers

Follow these steps to show registers:

1. Select View > Registers.
The Register swindow (Figure 2.9) appears. This window has a tree control that lets
you display the registers of the processor you are using.

Figure 2.9 Registers Window
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2. Choose registers from the Registers window.
For this example, double-click:
General Purpose Registers

A new window appears for the selected registers (Figure 2.10).

Figure 2.10 General Purpose Registers Window
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Show Instruction and Data Caches

Follow these steps to show the instruction and data caches:

1. Select Data > View Cache > P2002 Simulator Instruction Cache.
The P2002 I nstruction Cache window (Figure 2.11) appears. This window letsyou
display and modify the contents of the instruction cache.

Figure 2.11 P2002 Instruction Cache Window
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2. Select Data > View Cache > P2002 Simulator Data Cache.

The P2002 Data Cache window (Figure 2.12) appears. This window lets you display
and modify the contents of the data cache.

Figure 2.12 P2002 Data Cache Window
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Finish Debugging
Select Debug > Kill to finish debugging.

Y ou have completed thistutorial. Y ou now know how to create a project, build it, and
debug it. Y ou worked with the major components of the CodeWarrior software: the
project manager, source-code editor, and target settings panels.
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Target Settings

This chapter explains target settings for MXC 05, i.300-30, MXC275-30, MXC300-10,
and M X C300-30 devel opment. Use these settings to control the behavior of the compiler,
linker, debugger, and other CodeWarrior™ software devel opment tools.

NOTE  For documentation of generic target settingsincluded in al CodeWarrior
products, refer to the IDE User’s Guide.

This chapter has these topics:
e Overview
¢ Genera Purpose Target Settings Panels
o Target Settings Panels for StarCore and SDMA Development
« Memory-Configuration Files

Overview

A CodeWarrior project can contain multiple build targets. A build target is anamed
collection of files and settings that the CodeWarrior IDE uses to generate an output file.
For example, the project you worked with in the Tutorial chapter had abuild target named
C for SC Simulator.

A build target contains all build-specific target settings. Target settings define:
« thefilesthat belong to a build target
« the behavior of the compiler, assembler, linker, and other build tools

Build targets and their associated target settings | et you create different versions of your
program for different purposes. For example, you might have these build targets:

¢ adebug build target that is not optimized, making it easier to debug

« arelease build target that it heavily optimized for increased speed or reduced
memory requirements
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Changing Target Settings
If you use project stationery to create a new project, the IDE automatically sets the target

settings of each build target to reasonable default values. Y ou can change these default
valuesto better suit your needs.

Follow these steps to change target settings:
1. Start the CodeWarrior IDE.
2. Open or bring forward the project that has the build target you want to modify.

3. Usethe build-target list box (Figure 3.1) in the project-window toolbar to select the
build target that you want to modify.

Figure 3.1 Project Window Showing the Selection of a Build Target
izl =l

test.mcp I

-I--ﬂ C far 5C Sirmulatar j i &’

Build-target
list box

¥ | File | Coc
B SC140_main.c 1:
B ervc 10F
B ervh

4. Select Edit > TargetName Settings, where TargetName is the name of the current
build target in the CodeWarrior project.

The Target Settings window (Figure 3.2) appears. Theleft side of thiswindow hasthe
Target Settings Panelslist, which shows the settings panels that apply to the build
target you selected in the build-target list box. Also, your Linker and Post-linker
selectionsin the Target Settings panel determine the settings panels shown in the list.
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Figure 3.2 Target Settings Window
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In the Target Settings Panels list, select a panel name.
The Target Settings window shows the panel that you selected.

6. Change settingsin the panel.
7. Click the Apply button.

The IDE saves your new settings.

Y ou can select other panels and modify their settings. When you finish, click the OK
button in the Target Settings window. The IDE saves your changes and closes the window.

Creating New Stationery

You might find it useful to configure a project’s build targets such that you can use the
project as atemplate for creating other projects. The IDE lets you create project stationery
for this purpose.

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

1
2.
3.

Create a project.

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

The Save a copy of project asdialog box appears.
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4. Usethediaog box to save the project in the CodeWarrior Stat ionery directory,
where CodeWarrior isthe directory in which you installed the CodeWarrior
product:

CodeWarrior\Stationery

The next time you use project stationery to create a new project, the stationery you just
created appears in the New Project dialog box.

Restoring Target Settings

After you change target settingsin a project, you can restore their previous values or their
default values. The process you follow depends on which values you want to restore:

« To restore settings to their previous values, click the Revert button at the bottom of
the Target Settings window.

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

General Purpose Target Settings Panels

Some target settings panels apply to al development done with the CodeWarrior 1DE.
Table 3.1 lists each target settings panel that is not specific to development for the
StarCore™ and SDMA cores. Refer to the IDE User’s Guide for documentation of
these panels.

Table 3.1 General Purpose Target Settings Panels

Target Settings Panel Description

Access Paths Defines the list of directories that the build tools search for
#include files.

Build Extras Specifies options that affect the performance of the
software development tools. Also configures third-party
debuggers.

Runtime Settings Specifies information, such as command-line arguments,

that your program needs when run under control of the
CodeWarrior IDE.

File Mappings Associates each filename extension with a specific tool.

Source Trees Defines aliases for paths that change from one computer
to the next. Using source trees makes it easier to share a
project among multiple developers.
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Table 3.1 General Purpose Target Settings Panels (continued)

Target Settings Panel

Description

Custom Keywords

Defines up to four sets of custom keywords, along with
the color the editor uses for each.

Debugger Settings

Configures generic debugger behavior.

Target Settings Panels for StarCore and

SDMA Development

Table 3.2 lists the target settings panels specific to devel oping software for devices with

StarCore and SDMA cores.

Table 3.2 Panels for StarCore and SDMA Development

Category | Panel Settings for
Target Target Settings Target operating system, microprocessor, and
build-target name
IPCM Target Development-tool selection, output type, and
command-line display for the Interprocessor
Communication Module (IPCM)
StarCore Byte order (endian), memory model, and whether
Environment to display generated command lines in a message
window
SDMA Target Whether to display generated command lines in
the message window
Code IPCM Assembler Display options, assembly preprocessors, and
Generation additional command-line options for the IPCM
assembler
SDMA Assembler Assembly preprocessors and additional
command-line options for the Smart Direct
Memory Access (SDMA) assembler
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Table 3.2 Panels for StarCore and SDMA Development (continued)

Category

Panel

Settings for

Linker

IPCM Linker

Output filename, memory-map generation, linker
optimizations, relocatable files, and additional
command-line options for the IPCM linker.

External Build

Build command, build directory, output filename,
and debugging platform for the external-build
linker

DSP Linker The DSP linker.
To use this panel, you must select DSP Linker
from the Linker list box of the Target Settings
panel.

Linker The Linker. The IDE passes the -xX1ink option to

the linker for each option that you select.

To use this panel, you must select
Enterprise Linker from the Linker list box of the

Target Settings panel.

DSP Librarian

The name of the library the build target uses and
the command-line options that pass to the
archiver utility

To use this panel, you must select DSP Librarian
from the Linker list box of the Target Settings
panel.

SDMA Linker

The SDMA Linker

To use this panel, you must select SDMA Linker
from the Linker list box of the Target Settings
panel.

34
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Table 3.2 Panels for StarCore and SDMA Development (continued)

Category | Panel

Settings for

Debugger Other Executables

Other projects and files that the debugger uses in
addition to the executable file that the current build
target generates

To use the multi-core debugging feature, use this
panel to specify the paths to the CodeWarrior
projects for each core that you want to debug.

Remote Debugging

The communication protocol for the target
hardware

Remote Debug
Options

Which parts of your program to download to the
target, when to download these parts, and
whether to verify them

SDMA Target
Settings

The target board, reset option, symbolic-download
setting, and initialization file for the SDMA
controller

Nexus
Configuration

Nexus debugging and ARM® RealView®
trace options

Nexus Data Trace
Configuration

The name, addressability, and memory offset of
the S-Record file that the el fsrec utility
generates

Nexus General
Trace

Configuration

Watchpoint-messaging and generic trace

Nexus Program
Trace

Configuration

Program-trace triggering and time stamps

SC100 Debugger
Target

The simulator or device on which you debug a
build target'’s binary file, how the CodeWarrior
debugger interacts with the selected device, and
how the debugger behaves at startup and during a
debugging session

To use this panel, you must select

SC100 ELF Dump, SC100 ELF to LOD, or
SC100 ELF to S-Record from the Post-linker list
box of the Target Settings panel.
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Table 3.2 Panels for StarCore and SDMA Development (continued)

Category

Panel

Settings for

Source Folder
Mapping

Path information for debugging an executable file
built in one place, but debugged from another
place

VTB Configuration

The Debugging and Profiling Unit (DPU) trace
registers and viewing trace-buffer information

StarCore
Assembler

Assembler
Preprocessors

The assembler, such as search paths for files and
file-handling settings

Listing File Options

The format and contents of the source listing file.
Also, you can specify other assembler options in

the Additional Options text box.

Code & Language
Options

Symbols and the StarCore Assembler

StarCore
Compiler

C Language The version of C that you use.

If you use the default version, you do not need to
specify any settings in this panel.

Compiler The behavior of the compiler, such as where the
IDE stops processing files and whether the
compiler includes debugging information in the
output file

/O & Additional directories for the IDE to search, as well

Preprocessors

as define and undefine preprocessor macros

Optimizations

Several types of optimizations, such as for space
and time, and whether the IDE applies
optimizations globally

Passthrough
Hardware

Options and arguments to pass to specified tool
components

36
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Table 3.2 Panels for StarCore and SDMA Development (continued)

Category

Panel

Settings for

Post-Linker

SC100 ELF Dump

The behavior of the ELF file dump utility

To use this panel, you must select
SC100 ELF Dump from the Post-linker list box of

the Target Settings panel.

SC100 ELF to LOD

The name of the LOD file that the elflod utility
generates

To use this panel, you must select
SC100 ELF to LOD from the Post-linker list box of

the Target Settings panel.

SC100 ELF to S-
Record

The name, addressability, and memory offset of
the S-Record file that the elfsrec utility generates.

To use this panel, you must select
SC100 ELF to S-Record from the Post-linker list
box of the Target Settings panel.

Other

Profiler

The CodeWarrior profiler, so that it can interact
with your target and collect information about the
program running on that target

Target Settings

Use this panel to specify the name, linker, pre-linker, post-linker, and output directory of
the current build target.

NOTE  TheTarget Settings window contains a Target Settings panel. The window
and the panel are not the same.

The Target Settings window displaysthe Target Settings panel if you select
Target Settings from the list on the lft side of the Tar get Settings window.

Figure 3.3 shows the Target Settings panel. Table 3.3 explains each panel option.
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Figure 3.3 Target Settings Panel
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Table 3.3 Target Settings Panel Options

Option Explanation

Target Name Enter the name to the current build target. The name you
specify appears in the build target list box and in the Targets
view of a project window.

Note that this name is the name of the current build target, not
the name of the file that this build target generates. You specify
a build target’s output filename in the Output File Name text
box of the Linker, DSP Linker, or DSP Librarian panel.

Linker Use this list box to specify the linker the current build target
uses:

* DSP Linker—The IDE directly invokes 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.

« Enterprise Linker—The IDE invokes 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—The IDE puts the build target's
output in a library (. elb) file.

Use the DSP Librarian panel to specify the library a

build target uses and whether the build target

replaces or adds its output to the library.
The linker that you specify determines which target settings
panels appear in the Target Settings Panels list of the Target
Settings window.

Pre-linker This setting does not apply to StarCore or SDMA
software development.
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Table 3.3 Target Settings Panel Options (continued)

Option

Explanation

Post-linker

Use this list box to select the post-linker the current build
target uses:

* None—Do not use a post-linker.

¢ SC100 ELF Dump—The IDE runs the sc100-
elfdump utility on the output that the build target
generates.

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

e SC100 ELF to LOD—The IDE runs the elflod utility
on the output that the build target generates.

If you select this post-linker, the SC100 ELF to LOD
panel appears in the Target Settings Panels list. Use
this panel to define the utility’s behavior. See ELF to
LOD Utility for more information

¢ SC100 ELF to S-Record—The IDE runs the elfsrec
utility on the output that the build target generates.

If you select this post-linker, the SC100 ELF to S-
Record panel appears in the Target Settings Panels
list. Use this panel to define the utility’s behavior.
See ELF to S-Record Utility for more information

Output Directory

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

To specify an output directory, click the Choose button, then
use the resulting dialog box. To restore the default output
directory (the project directory), click the Clear button.

Save project entries
using relative paths

Checked—The IDE saves the relative path of each file in a
build target, along with the root file name of the file. After
checking the checkbox, you can add two or more files that
have the same name to a project. 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. The IDE
uses these unique paths to distinguish files with the same
name.

Cleared—The IDE requires a unique name for each file in the
project. After clearing the checkbox, you cannot add two or
more files that have the same name to a project. 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 distinguish two files that
have the same name but different relative paths.

40
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IPCM Target

Use this panel to select options that control the behavior of the Interprocessor
Communication Module (IPCM). To view this panel in the Target Settings window, you
must go to the Tar get Settings panel and use the Linker list box to specify | PCM
Linker.

Figure 3.4 showsthe IPCM Tar get settings panel. Table 3.4 explains each panel option.

Figure 3.4 IPCM Target Settings Panel
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Table 3.4 IPCM Target Settings Panel Options

Option Explanation

Use this list box to specify the type of executable code that the
IDE produces for the IPCM:

« Absolute—Specify this type when you compile
object code that does not invoke the linker.

* Relocatable—Specify this type when you compile
object code that invokes the linker or relocator.

Output Type
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Table 3.4 IPCM Target Settings Panel Options (continued)

Option Explanation
IPCM Development Use this list box to specify the development tool that the IDE
Tool uses to produce output for the IPCM.

The tool that you select depends on the target hardware. The
IDE invokes the specified tool to build an .elf£ file.

Display generated Checked—The IDE shows the command lines it passes to the
command lines in build tools. The command lines appear in the Errors and
message window Warnings window.

Cleared—The IDE hides the command lines it passes to the
build tools.

StarCore Environment

Use this panel to specify the StarCore architecture the build target uses, the byte order
(endian) and memory mode this architecture uses, and how the | DE handles the command
lines it passes to the shell program (scc).

Figure 3.5 shows the Star Cor e Environment target settings panel. Table 3.5 explains
each panel option.

Figure 3.5 StarCore Environment Target Settings Panel
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Table 3.5 StarCore Environment Panel Options

Option

Explanation

Target Architecture

Use this list box to specify 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 list box to the
StarCore development tools. The IDE passes -arch followed
by the string you enter.

Note that you must select OtherArch from the Target
Architecture list box to enable the Other - specify text box.

Big-Endian Checked—The compiler, assembler, and linker use big-endian
byte ordering.
Cleared—The compiler, assembler, and linker use little-endian
byte ordering.

Memory Model Use this list box to specify the memory model for the

build tools:

* 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. The build tools make
runtime-library calls in the same manner they do for
the huge model.

* Huge Memory Model—Absolute addresses do not
fitin 1MB.

Display generated
command lines in
message window

Checked—The IDE shows the command lines it passes to the
build tools. The command lines appear in the Errors and
Warnings window.

Cleared—The IDE hides the command lines it passes to the
build tools.

Generate relative
paths on command-
line when possible

Checked—The IDE puts project-relative paths in the command
lines it passes to the tools. Enabling this option eliminates OS
error 87 because it shortens the command lines passed to
the tools.

Cleared—The IDE puts absolute paths in the command lines it
passes to the tools.
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SDMA Target

Use this panel to select options that control the behavior of the SDMA. To view this panel
in the Target Settings window, you must go to the Tar get Settings panel and use the
Linker list box to specify SDMA Linker. Figure 3.6 shows the SDMA Target settings
panel.

This panel has the Display generated command linesin message window checkbox.
Check this checkbox to have the IDE show the command linesit passes to the SDMA
target. The command lines appear in the Errors and Warnings window. Clear this
checkbox to have the IDE hide the command linesit passes to the SDMA target.

Figure 3.6 SDMA Target Settings Panel

B SOk Target

¥ Display generated command lines in message window

IPCM Assembler

Use this panel to select optionsthat control the behavior of the IPCM assembler. To view
this panel in the Target Settings window, you must go to the Tar get Settings panel and
use the Linker list box to specify IPCM Linker.

Figure 3.7 showsthe IPCM Assembler target settings panel. Table 3.6 explains each
panel option.
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Figure 3.7 IPCM Assembler Target Settings Panel
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Table 3.6 IPCM Assembler Target Settings Panel Options

Option Explanation
Report Ambiguous Checked—The IPCM assembler reports instructions with an
Instructions unclear context.

Cleared—The IPCM assembler does not report instructions
with an unclear context.

Check Conflicts Checked—The IPCM assembler checks your source code for
conflicting statements.

Cleared—The IPCM assembler does not check your source
code for conflicting statements.

Quotes Not Strictly Checked—The IPCM assembler strictly enforces required
Required guotation marks in your source code.

Cleared—The IPCM assembler lets you omit quotation marks
from your source code.
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Table 3.6 IPCM Assembler Target Settings Panel Options (continued)

Option Explanation

Print CPU Times This checkbox applies to the Solaris-hosted IDE only.

Checked—The IPCM assembler shows CPU times. These
times appear in the Errors and Warnings window.

Cleared—The IPCM assembler hides CPU times.

Define Name for Enter the name of the assembly preprocessor that you want
Assembly to use.
Preprocessor

The default entry, CREATE_EXE_FROM_LINKER, specifies
that the IDE uses the IPCM linker to create the executable file.

Additional Command- | Enter additional IPCM assembler command-line options. The
Line Options IDE passes these options to the IPCM assembler during the
assembly phase.

Note that the IDE passes command-line options to the IPCM
assembler exactly as you enter them in the text box.

SDMA Assembler

Use this panel to select options that control the behavior of the SDMA assembler. To view
this panel in the Target Settings window, you must go to the Target Settings panel and
use the Linker list box to specify SDMA Linker.

Figure 3.8 showsthe SDMA Assembler target settings panel. Table 3.7 explains each
panel option.
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Figure 3.8 SDMA Assembler Target Settings Panel
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Table 3.7 SDMA Assembler Target Settings Panel Options

Option Explanation

Define Name for Enter the name of the assembly preprocessor that you want
Assembly to use.

Preprocessor

Additional Command- | Enter additional SDMA assembler command-line options. The
Line Options IDE passes these options to the SDMA assembler during the
assembly phase.

Note that the IDE passes command-line options to the SDMA
assembler exactly as you enter them in the text box.

IPCM Linker

Use this panel to select optionsthat control the behavior of the IPCM linker. To view this
panel inthe Target Settings window, you must go to the Tar get Settings panel and usethe
Linker list box to specify IPCM Linker.

Figure 3.9 showsthe IPCM Linker settings panel. Table 3.8 explains each panel option.
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Figure 3.9 IPCM Linker Target Settings Panel
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Table 3.8 IPCM Linker Target Settings Panel Options

Option

Explanation

Output File Name

Enter the output filename for your IPCM ELF application. This
filename must have the . eld extension.

If you used the Output Type list box of the IPCM Target
settings panel to specify Absolute, the linker passes the output
filename to the assembler.

Generate Memory
Map

Checked—The IPCM linker generates a memory-map file
named bridge .map. Checking this checkbox is equivalent to
using the linker command-line option -m.

Cleared—The IPCM linker does not generate a memory-
map file.

Turn On Linker
Optimizations

Checked—The IPCM linker uses optimizations as it processes
object. Checking this checkbox is equivalent to using the linker
command-line option -0.

Cleared—The IPCM linker does not use optimizations as it
processes object code.
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Table 3.8 IPCM Linker Target Settings Panel Options (continued)

Option

Explanation

Create Relocatable
File

Checked—The IPCM linker generates a relocatable object file.
This file has all the information from the object files that the
assembler creates. Checking this checkbox is equivalent to
using the command-line option -1i.

Cleared—The IPCM linker does not generate a relocatable file.

Additional Command-
Line Options

Enter additional linker command-line options that the IDE
passes to the IPCM linker during the link phase.

Note that the IDE passes command-line options to the IPCM
linker exactly as you enter them in the text box.

External Build

Use this panel to select options that control the behavior of the externa-build linker. To
view this panel in the Target Settings window, you must go to the Tar get Settings panel
and usethe Linker list box to specify External Build Linker.

Figure 3.10 shows the External Build settings panel. Table 3.9 explains each panel

option.

Figure 3.10 External Build Target Settings Panel
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Table 3.9 External Build Target Settings Panel Options

Option Explanation

Build Command Enter a command that the IDE passes to the external-build
linker. The external-build linker executes this command on the
directory shown in the Build Directory text box.

Build Directory This text box shows the path to the target directory of the
command that you enter in the Build Command text box. The
IDE executes the specified build command on this directory.

To specify a build directory, enter its path in the text box.
Alternatively, click the Choose button, then use the resulting
dialog box. To restore the default build directory (the relative
path to the project directory), click the Clear button.

Output File Name Enter the name the linker gives to its generated file. This
filename must have the . eld extension.

Debug Platform Use this list box to specify the platform on which the executable
file runs and gets debugged.

DSP Linker

Use this panel to select options that control the behavior of the DSP Linker. To view this
panel in the Target Settings window, you must go to the Tar get Settings panel and usethe
Linker list box to specify DSP Linker.

NOTE  Select the DSP Linker for build targets that have just assembly-language
source files. This option does not optimize the build target’ s output. Hand-
coded assembly language does not require optimization. For build targets that
include C-language source files, specify the Enterprise Linker instead.
Specifying the Enterprise Linker lets the build tools optimize the build target’s
output.

The options of the DSP Linker panel are identical to those of the Linker panel, except
that the DSP Linker panel does not include these options:

¢ Use Custom Start-Up File
¢ Use Re-entrant Runtime Libraries

Therefore, see Table 3.10 for an explanation of each DSP Linker panel option. Figure
3.11 showsthe DSP Linker target settings panel.
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Figure 3.11 DSP Linker Target Settings Panel
H CSF Linker
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The optionz an thiz panel are all pazzed to the “'2c100-d" toal. Uze this linker if you
only have assembly sources in your project target.

Linker

Use this panel to select options that control the behavior of the Linker. To view this panel
in the Target Settings window, you must go to the Tar get Settings panel and use the
Linker list box to specify EnterpriseLinker.

NOTE  Select the Linker for build targets that include C-language sourcefiles. This
option lets the build tools optimize the build target’ s output. For build targets
that have just assembly-language source files, specify the DSP Linker instead.
Hand-coded assembly language does not require optimization.

Figure 3.12 showsthe Linker target settings panel. Table 3.10 explains each panel option.
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Figure 3.12 Linker Target Settings Panel
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Table 3.10 Linker Panel Options

Option

Explanation

Output File Name

Enter the name the linker gives to its generated file. This
filename must have the . eld extension.

Display all Errors and

Checked—The IDE shows all error and warnings messages

Warnings that the linker emits.
Cleared—The IDE hides all error and warning messages that
the linker emits.
Map File Enter the path of the file to which the linker writes memory-map
information. This filename must have the .map extension.
Use Custom Checked—The linker uses a custom start-up file instead of the
Start-Up File default start-up file. Checking this checkbox enables a related

text box that shows the path to the current custom start-up file.
Click the Choose button, then use the resulting dialog box to
specify a custom start-up file. Click the Clear button to delete
the current path that appears in the text box.

Cleared—The linker uses the default start-up file.
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Table 3.10 Linker Panel Options (continued)

Option Explanation

Dead Code Stripping Checked—The linker strips both unreferenced source code
and unreferenced data from your program. Enabling this option
reduces the memory footprint of a program.

Cleared—The linker preserves both unreferenced source code
and unreferenced data in your program.

Use Re-entrant Checked—The linker uses the correct thread-safe libraries and
Runtime Libraries start-up code for your target architecture. If checked, the IDE
passes -reentrant to the scc shell.

Cleared—The linker uses default libraries and start-up code.

Use Temp File Checked—The IDE passes object filenames to the linker in a

For Object Files temporary file. Use this option on Windows®-hosted computers
to avoid exceeding the maximum command-line length
imposed by the operating system.

Cleared—The IDE passes object filenames directly to the
linker, instead of through a temporary file.

Additional Options Enter additional linker command-line options. The IDE passes
these options to the scc shell during the link phase.

Note that the IDE passes command-line options to the scc
shell exactly as you enter them in the Additional Options text
box.

DSP Librarian

Use this panel to specify the name of the library the build target uses and to pass
command-line options to the archiver utility. To view this panel in the Target Settings
window, you must go to the Tar get Settings panel and use the Linker list box to specify
DSP Librarian.

NOTE  Select the DSP Librarian to have the tools invoke the archiver utility each time
you make the build target.

Figure 3.13 showsthe DSP Librarian target settings panel. Table 3.11 explains each
panel option.
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Figure 3.13 DSP Librarian Target Settings Panel
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Table 3.11 DSP Librarian Panel Options

Option Explanation

Output file name Enter the filename of the library that the build target uses. A
library filename has the .elb extension.

Additional Enter additional command-line arguments that the IDE passes
command-line to the archiver utility. See SC100 Archiver Utility for a list of
arguments archiver command-line options.

SDMA Linker

Use this panel to select optionsthat control the behavior of the SDMA Linker. To view
this panel in the Target Settings window, you must go to the Target Settings panel and
use the Linker list box to specify SDMA Linker.

Figure 3.12 showsthe SDM A Linker target settings panel. Table 3.10 explains each panel
option.
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Figure 3.14 SDMA Linker Target Settings Panel
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Table 3.12 SDMA Linker Panel Options

Option Explanation

Output File Name Enter the name the linker gives its generated file. This filename
must have the .eld extension.

Generate Memory Checked—The SDMA linker generate a memory-map file
Map named bridge .map. Checking this checkbox is equivalent to
using the linker command-line option -m.

Cleared—disable generating a memory-map file.

Additional Command- | Enter additional linker command-line options that the IDE
Line Options passes to the SDMA linker during the link phase.

Note that the IDE passes command-line options to the SDMA
linker exactly as you enter them in the text box.

Other Executables

Use this panel to list other projects and files for the debugger to use in addition to the
executabl e that the current build target generates. Also, use this panel to specify additional
ELF files to debug together with the current build target’ s ELF file.
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NOTE  To use the multi-core debugging feature, in the Other Executables panel of the
primary CodeWarrior project, add the path to the CodeWarrior project for each

core that you want to debug.

Figure 3.15 shows the Other Executablestarget settings panel. Table 3.13 explains each

panel option.

For more information about using this panel to debug multiple ELF files, see “ Debugging

Multiple ELF Files’ on page 142.

Figure 3.15 Other Executables Target Settings Panel

N Other Executables

Specify other executable files to debug while debugging this target:
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Add... Chanme...

Remove |
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Table 3.13 Other Executables Panel Options

Option Explanation

File list Shows files and projects that the debugger uses during i
each debug session. Click in the Debug column (icon

shown at right) for a particular file or project to toggle

debugging on or off for that file or project. A dot indicates the

debugger will debug the file or project.

Add Click to open the Debug Additional Executable dialog box.
Use this dialog box to specify the path to a file or project for the
debugger to use in addition to the executable file that the
primary build target generates.

Click the OK button in the dialog box to add the specified file or
project to the File list.

Change Click to open the Debug Additional Executable dialog box.
The fields of the dialog box show the current settings for the
entry currently selected in the File list.

Change this information as needed, then click the OK button to
update the information for the entry.

Remove Click to remove the entry currently selected in the File list.

Remote Debugging

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

NOTE You define aremote connection in the Remote Connections preference panel.
Y ou use the Remote Debugging target settings panel to assign aremote
connection to abuild target and to configure this connection. See the IDE
User’s Guide for documentation of the Remote Connections preference panel.

Figure 3.16 shows the Remote Debugging target settings panel. Table 3.14 explains each
panel option.
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Figure 3.16 Remote Debugging Target Settings Panel
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Table 3.14 R

emote Debugging Panel Options
Option Explanation
Connection Use this list box to specify the remote connection for the

current build target.

Edit Connection

Click, then use the resulting dialog box to change the
configuration of the selected remote connection. Each remote
connection has just one definition; as a result, if you change a
remote connection’s definition in this panel, you change it
everywhere the connection gets used.

Remote download
path

Enter the path of a host-computer directory to which a program
running on the target hardware can read and write files.

Launch remote host
application

Checked—The IDE configures the current build target to
launch a host application on the target hardware at the start of
each debug session. Checking this checkbox enables a related
text box. Enter the path to the host application that the build
target uses.

Cleared—The IDE configures the current build target to not
launch a host application on the target hardware.
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Table 3.14 Remote Debugging Panel Options (continued)

Option Explanation

Multi-Core Debugging | Checked—The IDE configures the current build target for multi-
core debugging. Checking this checkbox enables the Core
Index spin box.

Cleared—The IDE configures the current build target to not use
multi-core debugging.

Core Index Use this spin box to specify the index of the core on which the
IDE loads the build target's binary file. The debugger interacts
with the core whose index you specify. For most debuggers, 0
is the index of the first core, 1 is the index of the second core,
and so on.

JTAG Clock Speed Enter the clock speed (in kilohertz) of the connection between
your computer and the JTAG header of the target hardware.

The IDE uses the JTAG clock speed you specify to set the
debug port clock frequency for the USBTAP or EthernetTAP.

Remote Debug Options

Use this panel to specify options related to downloading executable code to the target and
options related to memory access.

NOTE  Checking al checkboxes in the Program Download Options group
significantly increases debugging time.

Figure 3.17 shows the Remote Debug Options target settings panel. Table 3.15 explains
each panel option.

The Program Download Options specify which executable code sections the debugger
downloads to the target, and wether the debugger should read back those sections and
verify them.

Initial Launch options apply to the first debugging session. Successive Runs options
apply to subsequent debugging sessions (like those you initiate when you select Debug >
Restart).

The Download options control whether the debugger downloads the specified Section
Typeto thetarget hardware. The Verify options control whether the debugger reads the
specified Section Type from the target hardware and compares the read data against the
generated executable code.

The Section Type corresponds to the section defined in the linker command file (. 1c£f),
as shown in Table 3.16.
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For more information about memory-configuration files, see “Memory-Configuration

Files’ on page 123.

Figure 3.17 Remote Debug Options Target Settings Panel
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Table 3.15 Remote Debug Options Panel Options

Option

Explanation

Comments

Section Type
Executable

Controls downloading and
verification for executable sections.
Check appropriate checkboxes to
specify downloading and
verifications, for initial launch and for
successive runs.

Default: Both Download
checkboxes checked.

Section Type
Constant Data

Controls downloading and
verification for constant-data
sections. Check appropriate
checkboxes to specify downloading
and verifications, for initial launch
and for successive runs.

Default: Both Download
checkboxes checked.
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Table 3.15 Remote Debug Options Panel Options (continued)

Option

Explanation

Comments

Section Type
Initialized Data

Controls downloading and
verification for initialized-data
sections. Check appropriate
checkboxes to specify downloading
and verifications, for initial launch
and for successive runs.

Default: Both Download
checkboxes checked.

Section Type

Controls downloading and

Default: Both Download

File checkbox

Cleared—The debugger does not
use a memory configuration file.

Uninitialized verification for uninitialized-data checkboxes checked.
Data sections. Check appropriate

checkboxes to specify downloading

and verifications, for initial launch

and for successive runs.
Use Memory Checked—The debugger uses the Default: Cleared.
Configuration specified memory configuration file.

Checking this checkbox
activates the Browse
button. To specify a
memory configuration file,
click the Browse button,
then use the resulting
dialog box.

Table 3.16 Section Type Correspondence to Linker Command File

Section Type

Linker Command File
Section Type

Comments

Executable text Program-code sections that have
X flags in the linker-command file
Constant Data data Program-data sections that have

neither X nor W flags in the linker-
command file
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Table 3.16 Section Type Correspondence to Linker Command File (continued)

Section Type Linker Command File Comments
Section Type

Initialized Data data Program-data sections with initial
values. These sections have W
flags, but not X flags, in the linker-
command file.

Uninitialized Data bss Program-data sections without
initial values. These sections have
W flags, but not X flags, in the
linker-command file.

SDMA Target Settings

Use this panel to select optionsthat control the behavior of the SDMA controller. Figure
3.18 shows the SDMA Target Settings panel. Table 3.17 explains each panel option.
Figure 3.18 SDMA Target Settings Panel
H SO Target Settings
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Table 3.17 SDMA Target Settings Panel Options

Option

Explanation

Target

Use this list box to specify the target board that the
debugger controls.

Reset on Connect

Checked—The debugger resets the target each time you
download a program for debugging. If you use a JTAG chain,
the debugger resets all boards.

Cleared—The debugger downloads a program to the target
without first resetting that target.

Load Symbolics Only

Checked—The debugger downloads just a program’s symbolic
debugging information to the target.

Cleared—The debugger downloads all program code,
including symbolic debugging information, to the target.

Checking this checkbox is useful if:
* You debug a program that is in ROM.

* You repeatedly debug the same program.

Under these circumstances, loading just symbolics saves time
because the debugger skips the (sometimes lengthy)
download of executable code that is already on the target.

Do Not Reset PC

Checked—The debugger preserves the program-counter value
when you restart a debugging session.

Cleared—The debugger resets the program-counter value
when you restart a debugging session.

Use Initialization File

Checked—The debugger uses an initialization file at the start
of each debugging session. To specify the initialization file,
click the Choose button, then use the resulting dialog box. To
remove the currently specified file, click the Clear button.

Cleared—The debugger starts a debugging session without
using an 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 file. Use initialization-file commands to write values to
various registers, core registers, and memory locations.
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Nexus Configuration

Use this panel to configure Nexus registers and Real View trace options. To view this
panel in the Target Settings window, you must go to the Remote Debugding panel and
use the Connection list box to specify a RealView In-Circuit Emulator (RV1)-based
remote connection.

NOTE  Towork with remote connections, use the Remote Connections preference
panel of the IDE Preferences window. To view this panel, select Edit >
Pr efer ences, then select Remote Connections from the | DE Preference
Panelslist of the window that appears.

Figure 3.19 shows the Nexus Configuration panel. Table 3.17 explains each panel option.

Figure 3.19 Nexus Configuration
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Table 3.18 Nexus Configuration Panel Options

Option Explanation
Enable Nexus Checked—The debugger enables the Nexus hardware
module.

Cleared—The debugger disables the Nexus hardware module.

2-bit MSEO Checked—The debugger configures the Message Start/End
Control Indicator (MSEO) to use 2 pins (and act as a 2-bit state
machine).

Cleared—The debugger configures the MSEO to use 1 pin.

You can improve bandwidth by having the MESO use 2 pins,
which allows faster message writes to the Nexus trace buffer.

Clock Divisor Use this list box to specify the frequency at which to send the
Nexus hardware module’s data output to trace hardware. For
each of these settings, the System Clock is the SC140
processor clock:

« System Clock—Send data at that same frequency
as the system clock

« System Clock/2—Send data at 50% the frequency
of the system clock

« System Clock/4—Send data at 25% the frequency
of the system clock

« System Clock/8—Send data at 12.5% the
frequency of the system clock

Post Trigger Fill Checked—The Nexus hardware module uses a specified
trigger as a signal to collect trace information. Use the Trigger
Position text box to specify the percentage of the trace
hardware’s buffer size that collected trace information must fill
before collection activity stops. The trace buffer continues to fill
past the Trigger Position until becoming full.

Cleared—The Nexus hardware module does not use a
specified trigger as a signal to collect trace information.

Note that this type of trigger does not turn trace collection on or
off. Instead, this trigger signals whether to collect trace
information.

StarCore® and SDMA Targeting Manual 65



'
A

Target Settings
Target Settings Panels for StarCore and SDMA Development

Table 3.18 Nexus Configuration Panel Options (continued)

Option Explanation

Port Mode Use this list box to specify the port mode of the Nexus
interface:

* Reduced Mode 1—Set the message-port width to 8
bits

¢ Reduced Mode 2—Set the message-port width to
16 bits

The ARM RealView Trace hardware supports up to a 16-bit
trace interface.

TimeStamp Checked—The debugger enables timestamp input to the
Nexus hardware module.

Cleared—The debugger disables timestamp input to the Nexus
hardware module.

Trigger Position Enter the percentage of the trace hardware’s buffer size that
must fill before trace collection stops. For example, entering 50
means that collected trace information must fill half (50%) of
the trace hardware’s buffer size before collection stops.

If you check the Post Trigger Fill checkbox, the debugger
captures trace before and after a trigger point.

Double Data Rate Checked—The Message Clock Out (MCKO) of the Nexus
hardware module runs at half the normal rate. The trace-
capture tool samples the auxiliary outputs on the rising and
falling edges of MCKO. Message Data Out (MDO) captures on
both the rising and falling edges of MCKO.

Cleared—The MCKO of the Nexus hardware module runs at
the normal rate. MDO captures on just the rising edge of
MCKO.

Trace Buffer Depth Enter the maximum number of Nexus messages (TPA records)
to collect in the trace buffer, up to 2 million (decimal notation).

Note that Nexus trace-retrieval time increases proportionally to
the depth that you specify.

Nexus Data Trace Configuration

Use this panel to configure up to four data channels for collecting data trace with the
Nexus interface.

For each data channel, you specify
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« the starting address that the interface writes to the Data Trace Start Address (DTSA)
register for that channel

« the ending address that the interface writes to the Data Trace End Address (DTEA)
register for that channel

« the data-trace mode

« whether to have the debugger monitor outside or inside the specified address range
Figure 3.20 shows the Nexus Data Trace Configur ation panel. Table 3.19 explains each
panel option.

Figure 3.20 Nexus Data Trace Configuration
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Table 3.19 Nexus Data Trace Configuration Panel Options

Option Explanation

DTSANn Enter the starting address, in hexadecimal notation, of the nth
data channel.

You can enter up to four starting addresses. For example,
DTSAS is the starting address of the third data channel.

Use the corresponding DTEA register to define the ending
address. For example, use DTEA3 to define the ending
address for DTSA3.

DTEAN Enter the ending address, in hexadecimal notation, of the nth
data channel.

You can enter up to four ending addresses. For example,
DTEAS is the ending address of the third data channel.

Use the corresponding DTSA register to define the starting
address. For example, use DTSA3 to define the starting
address for DTEA3.

Mode Use this list box to specify when the Nexus interface generates
trace messages:

« Disable—Do not generate trace messages. This is
the default setting.

+ Read—Generate only data-read trace messages.
* Write—Generate only data-write trace messages.

¢ Read & Write—Generate both data-read and data-
write trace messages.

Each Mode setting applies to the corresponding data channel.

Range To use this list box, you must use the corresponding Mode list
box to specify a setting other than Disable.

Use this list box to specify whether to have the debugger
monitor inside or outside the specified address range:

« In Range—Specifies that the debugger monitor the
range of addresses from DTSAn to DTEAN.

« Outside Range—Specifies that the debugger
monitor all addresses except the range from DTSAN
to DTEAN.

Each Ranage setting applies to the corresponding data channel.
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Table 3.19 Nexus Data Trace Configuration Panel Options (continued)

Option

Explanation

Overrun Control

Use this list box to specify how the target hardware handles
possible message-queue overflows, depending on the capacity
of internal memory arrays:

No stall or suppression—The hardware ignores
message-queue overflows.

Stall CPU when 1/4th full —The hardware stalls or
suppresses the CPU when any array becomes 25%
full.

Stall CPU when 1/2 full —The hardware stalls or
suppresses the CPU when any array becomes 50%
full.

Stall CPU when 3/4th full —The hardware stalls or
suppresses the CPU when any array becomes 75%
full.

Suppress Data Trace when 1/4th full —The
hardware stalls or suppresses collecting data trace
when any array becomes 25% full.

Suppress Data Trace when 1/2 full —The
hardware stalls or suppresses collecting data trace
when any array becomes 50% full.

Suppress Data Trace when 3/4th full —The
hardware stalls or suppresses collecting data trace
when any array becomes 75% full.

Data Trace through
Triggering Only

Checked—The debugger collects data trace only for triggering
on Watchpoint Trigger Register 1 (WT1), Watchpoint Trigger
Register 2 (WT2), or both. Checking this checkbox enables the
Enable WT1 Triggering and Enable WT2 Triggering

checkboxes.

Cleared—The debugger collects data trace, regardless of
triggering on WT1 or WT2.

Enable WT1
Triggering

To use this checkbox, you must check the Data Trace through
Triggering Only checkbox.

Checked—The interface collects data trace according to
triggering on WT1. Checking this checkbox enables the

corresponding Trace Start Trigger and Trace End Trigger list
boxes.

Cleared—The interface collects data trace, regardless of
triggering on WT1.

WT1 lets you specify internal SC140 Nexus module
watchpoints that trigger data-trace start and stop events.

StarCore® and SDMA Targeting Manual

69



y
A

Target Settings
Target Settings Panels for StarCore and SDMA Development

Table 3.19 Nexus Data Trace Configuration Panel Options (continued)

Option Explanation
Enable WT2 To use this checkbox, you must check the Data Trace through
Triggering Triggering Only checkbox.

Checked—The interface collects data trace according to
triggering on WT2. Checking this checkbox enables the

corresponding Trace Start Trigger and Trace End Trigger list
boxes.

Cleared—The interface collects data trace, regardless of
triggering on WT2.

WT?2 lets you specify external-module watchpoints that trigger
data-trace start and stop events.

Trace Start Trigger

To use this list box, you must check the corresponding Enable
WT1 Triggering or Enable WT2 Triggering checkbox.

Use the Trace Start Trigger list box to specify the watchpoint
on which to start data trace.

Trace End Trigger

To use this list box, you must check the corresponding Enable
WT1 Triggering or Enable WT2 Triggering checkbox.

Use the Trace End Trigger list box to specify the watchpoint
on which to stop data trace.

Nexus General Trace Configuration

Use this panel to configure watchpoint messaging and general trace options. Figure 3.21
shows the Nexus General Trace Configuration panel. Table 3.20 explains each panel

option.
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Figure 3.21 Nexus General Trace Configuration
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exus General Trace Configuration Panel Options

Option

Explanation

Enable Watchpoint
Messaging

Checked—The Nexus interface generates watchpoint
messages. Checking this checkbox sets the watchpoint-
messaging enable bit in the DC1 register.

Cleared—The Nexus interface does not generate watchpoint
messages.

EOC-EVTO Control

Use this list box to specify the event on which the Event Out
(EVTO) asserts:

¢ Onoccurrence of Watchpoint—The EVTO asserts
on the watchpoints you specify. Check the EDCAnR,
EDCD, and External Watchpoints #1-#4
checkboxes for the watchpoints on which you want
the EVTO to assert.

« On entry into system-level Debug mode—The
EVTO asserts on entry into the system-level
debugging mode.
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Table 3.20 Nexus General Trace Configuration Panel Options (continued)

Option

Explanation

EDCAnNn

To use these checkboxes, you must use the EOC-EVTO
Control list box to specify On occurrence of Watchpoint.

Checked—Have the EVTO assert on the nth EDCA register.

Cleared—Do not have the EVTO assert on the nth EDCA
register.

EDCD

To use this checkbox, you must use the EOC-EVTO Control
list box to specify On occurrence of Watchpoint.

Checked—Have the EVTO assert on the EDCD register.
Cleared—Do not have the EVTO assert on the EDCD register.

External Watchpoints
#1-#4

To use this checkbox, you must use the EOC-EVTO Control
list box to specify On occurrence of Watchpoint.

Checked—Have the EVTO assert on the first through fourth
external watchpoints.

Cleared—Do not have the EVTO assert on the first through
fourth external watchpoints.

EVTI Control

Use this list box to specify the actions that occur on asserting
Event In (EVTI):

* For Synchronization (Program & Data Trace)—
Synchronization of program and data trace occurs
on asserting EVTI.

« Assert debug request to processor—The
processor receives a debugging request on
asserting EVTI.

« Disabled—No events occur on asserting EVTI.

Enable Data
Acquisition

Checked—The Nexus interface generates data-acquisition
messages. Checking this checkbox enables the Data_
Acquisition Address text box. Each write access to the
address you specify in this box causes the Nexus interface to
generate a data-acquisition message.

Cleared—The Nexus interface does not generate data-
acquisition messages.
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Table 3.20 Nexus General Trace Configuration Panel Options (continued)

Option

Explanation

Data Acquisition
Address

To use this text box, you must check the Enable Data
Acquisition checkbox.

Enter the address to which a write access causes the Nexus
interface to generate a data-acquisition message. The
interface uses the address you specify to configure the User
base address.

Enable Vendor
Defined Trace

Checked—The Nexus interface uses vendor-defined
messaging through DC1.

Cleared—The Nexus interface dot not use vendor-defined
messaging through DC1.

Enable Ownership
Trace

Checked—The Nexus interface uses ownership trace. In this
type of trace, the interface compares the PIC register value
with the current Process ID value of Ownership messages to
generate triggers on a Process ID match.

Cleared—The Nexus interface does not use ownership trace.

To specify triggers, you use the Enable WT1 Triggering and
Enable WT2 Triggering options of the Nexus Data Trace
Configuration settings panel, and the Enable Watchpoint
Trigger (WT1) and Enable Watchpoint Trigger (WT2)
options of the Nexus Program Trace Configuration settings
panel.

PMSK[31:15]

Enter the mask that defines the bits in the PIC register that the
Nexus interface uses for ownership trace.

Supervisor Privilege

Checked—The Nexus interface has supervisor-level access
privileges for the specified register bits.

Cleared—The Nexus interface has user-level access privileges
for the specified register bits.

Nexus Program Trace Configuration

Use this panel to configure program-trace triggering and time stamps. Figure 3.22 shows
the Nexus Program Trace Configuration panel. Table 3.21 explains each panel option.
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Figure 3.22 Nexus Program Trace Configuration
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Table 3.21 Nexus Program Trace Configuration Panel Options

Option

Explanation

Program Trace
through Triggering
only

Checked—The Nexus interface always generates program
trace. Checking this checkbox sets the Trace Message (TM)
field of the DC1 register. Enabling program trace this way
causes the interface to override all trigger configurations.

Cleared—The Nexus interface generates program trace only
when triggered on.

If you want to configure program-trace start and stop through
watchpoint triggering, you must clear this checkbox.

Enable Watchpoint
Trigger (WT1)

To use this checkbox, you must check the Program Trace
throuah Trigaering only checkbox.

Checked—The interface collects program trace according to
triggering on WT1. Checking this checkbox enables the
corresponding Program Trace Start Trigger and Program

Trace End Trigger list boxes.

Cleared—The interface collects program trace, regardless of
triggering on WT1.

WT1 lets you specify internal SC140 Nexus module
watchpoints that trigger program-trace start and stop events.

Enable Watchpoint
Trigger (WT2)

To use this checkbox, you must check the Program Trace
through Triggering only checkbox.

Checked—The interface collects program trace according to
triggering on WT2. Checking this checkbox enables the
corresponding Program Trace Start Trigger and Program

Trace End Trigger list boxes.

Cleared—The interface collects program trace, regardless of
triggering on WT2.

WT2 lets you specify external-module watchpoints that trigger
program-trace start and stop events.

Program Trace Start
Trigger

To use this list box, you must check the corresponding Enable
Watchpoint Trigger (WT1) or Enable Watchpoint Trigager
(WT2) checkbox.

Use the Program Trace Start Trigger list box to specify the
watchpoint on which to start program trace.
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Table 3.21 Nexus Program Trace Configuration Panel Options (continued)

Option

Explanation

Program Trace End
Trigger

To use this list box, you must check the corresponding Enable
Watchpoint Trigger (WT1) or Enable Watchpoint Trigger
(WT2) checkbox.

Use the Program Trace End Trigger list box to specify the
watchpoint on which to stop program trace.

Time Stamp through
Triggering only

Checked—The interface generates timestamps for Embedded
Cross Trigger (ECT) events. Check the En checkboxes for the
ECT events on which you want to start and stop timestamp
generation.

Cleared—The interface always generates timestamps,
regardless of ECT events.

The Timestamp Control (TSC) register configures the
timestamps according to the checkboxes you check.

En

To use these checkboxes, you must check the Time Stamp
throuah Trigagering only checkbox.

Checked—Use the nth ECT event to trigger a
timestamp action.

Cleared—Do not use the nth ECT event to trigger a
timestamp action.

Checkboxes in the Start row control start-timestamp actions.
Checkboxes in the End row control end-timestamp actions.
The PSC configures these actions.

Relative Time Stamp

Checked—The interface generates relative timestamps.

Cleared—The interface generates absolute timestamps.

SC100 Debugger Target

Usethis panel to select the simulator or device on which you will debug the binary file that
the build target produces. Also, use the panel to control how the CodeWarrior debugger
interacts with the selected device. Also, use the panel to control how the debugger behaves
a startup and during a debug session.

Figure 3.23 shows the SC100 Debugger Target panel. Table 3.22 explains each panel

option.
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Figure 3.23 SC100 Debugger Target Settings Panel
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C100 Debugger Target Panel Options
Option Explanation
Target Use this list box to select the simulator or target hardware

on which you will debug the binary file that the build
target produces.

Simulator Options

This list appears on the right side of the panel after you use the
Target list box to specify SC100 CCS Simulator or SC1000
LLC Simulator. Otherwise, the list does not appear.

Click an item in the list to specify the message type that you
want the specified Target to generate. To select more than one
message type, Control-click each one. To deselect a message
type, Control-click it.

A plus sign (+) appears next to each message type that the
specified Target will generate.
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Table 3.22 SC100 Debugger Target Panel Options (continued)

Option

Explanation

Reset on Connect

Checked—The debugger resets the target each time you
download a program for debugging. If you use a JTAG chain,
the debugger resets all boards.

Cleared—The debugger downloads a program to the target
without first resetting that target.

Stop After Error

Checked—The debugger stops after generating the first
error message.

Cleared—The debugger continues after generating an
error message.

Do Not Reset PC

Checked—The debugger preserves the program-counter value
when you restart a debugging session.

Cleared—The debugger resets the program-counter value
when you restart a debugging session.

Dynamic Error
Checking

Checked—The debugger checks for dynamic errors. These
runtime errors are violations of the StarCore architecture
programming rules.

Cleared—The debugger does not check for dynamic errors.

Use Target Window
for Console 1/0

Checked—The debugger displays target output in a separate
console window.

Cleared—The debugger displays all output in the same
console window.

Kernel Awareness

Use this list box to specify the real-time operating system
(RTOS) you use. The debugger can display kernel objects for
the selected RTOS.

If you do not use an RTOS, use this list box to specify None.

Use Initialization File

Checked—The debugger uses an initialization file at the start
of each debugging session. To specify the initialization file,
click the Choose button, then use the resulting dialog box. To
remove the currently specified file, click the Clear button.

Cleared—The debugger starts a debugging session without
using an 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 file. Use initialization-file commands to write values to
various registers, core registers, and memory locations.
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Source Folder Mapping

Use this panel when you debug an executable file that is built in one place, but debugged
from another. The mapping information you specify 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 ELFfilein the IDE, the IDE
uses the debug information in thisfile to add to the new project the source files
used to build the file.

If the IDE cannot find a particular sourcefile, adialog box appears. Use this
dialog box to select the missing file. The IDE uses the current-location
information together with the debug information in the ELF file to create
entries in the Sour ce Folder M apping panel.

Figure 3.24 shows the Sour ce Folder M apping target settings panel. Table 3.23 explains
each panel option.

Figure 3.24 Source Folder Mapping Target Settings Panel
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Table 3.23 Source Folder Mapping Panel Options

Option Explanation

Build Folder Enter the path that contained the executable file’s source files
at the time the executable file was built. Alternatively, click the
Browse button, then use the resulting dialog box. The
specified 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 in the Build Folder
text box.

If the debugger cannot find a file referenced in the executable
file'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
Eolder pair until it finds the missing file, or no more folder
pairs remain.

Current Folder Enter the path that contains the executable file’s source files
now, that is, at the time of the debug session. Alternatively,
click the Browse button, then use the resulting dialog box.
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
text box.

If the debugger cannot find a file referenced in the executable
file’s debug information, the debugger replaces the Build
Eolder string in the missing file’s name with the string
Cc:\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 to add the current Build Folder/Current Folder pair as a
new entry to the Source Folder Mapping list.
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Table 3.23 Source Folder Mapping Panel Options (continued)

Option Explanation

Change Click to change the Build Folder/Current Folder pair currently
selected in the Source Folder Mapping list.

Remove Click to delete the Build Folder/Current Folder pair currently
selected in the Source Folder Mapping list.

VTB Configuration

Use this panel to configure Debugging and Profiling Unit (DPU) trace registers for use
with the CodeWarrior Virtual Trace Buffer (VTB). The StarCore SC140e Platform 2002
architecture supports real-time tracing to the main memory (either external memory or M2
memory) with the Trace Write Buffer. Y ou can use the VTB to view the Trace Write
Buffer’s contentsin the IDE.

NOTE  See'Set Up the VTB to Use an On-host Profiler” on page 287 for more
information about on-host profiling and the VTB.

Figure 3.25 shows the VTB Configuration panel. Table 3.24 explains each panel option.

Figure 3.25 VTB Configuration
R TBE Configuration

— v Enable irtual Trace Butfer

YTE Start Address | 0x0001 0000 I™ Privilege Mode
VTB End Address | 0x0001 0200 ™| Sample Counters
Global Operations II:":":I j
Burzst Size I-I YEBR j
Trace Mode ITrau:e Buffer Data Hegi:j
“write: Mode IEIver “rite j
Trace Event Request Address ID:-:EIDDEIDDEID
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Table 3.24 VTB Configuration Panel Options

Option Explanation

Enable Virtual Trace Checked—The IDE writes the value 1 in the EN bit (bit 0) of the
Buffer DPU Trace Control register (DP_TC). Writing this value
enables the VTB.

Cleared—The IDE writes the value 0 in the EN bit (bit 0) of the
DPU Trace Control register. Writing this value disables the
VTB.

Check this checkbox to enable the other options in the panel.

VTB Start Address Enter the starting address of the VTB. The IDE writes this value
in bits 5 to 31 of the DPU VTB Start Address register
(DP_TSA).

VTB End Address Enter the ending address of the VTB. The IDE writes this value

in bits 5 to 31 of the DPU VTB End Address register (DP_TEA).

Global Operations Use this list box to specify the global attribute for VTB write
access. The IDE writes the appropriate value in bits 18 to 20 of
the DPU Trace Control register (DP_TC).

Burst Size Use this list box to specify the burst size for VTB write access.
The IDE writes the appropriate value in bits 16 and 17 of the
DPU Trace Control register (DP_TC).

Trace Mode Use this list box to specify whether to sample the counter
values to the trace buffer. The IDE writes the appropriate value
in bits 1 to 4 of the DPU Trace Control register (DP_TC).

Specifying Trace Buffer Data Register causes the IDE to
store the content of the trace-buffer data register into VTB
memory.

Write Mode Use this list box to specify how the IDE writes data to the VTB.
The IDE writes the appropriate value in bits 8 and 9 of the DPU
Trace Control register (DP_TC).

Trace Event Request The IDE enables this text box after you use the Write Mode list
Address box to specify Trace Event Request.

Enter the Trace Event address of the VTB. The IDE writes this
value in bits 0 to 31 of the DPU Trace Event Request register
(DP_TER).
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Table 3.24 VTB Configuration Panel Options (continued)

Option Explanation

Privilege Mode Checked—The IDE writes the value 1 in bit 21 of the DPU
Trace Control register (DP_TC). Writing this value sets the
privilege attribute for VTB write access.

Cleared—The IDE writes the value O in bit 21 of the DPU Trace
Control register (DP_TC). Writing this value clears the privilege
attribute for VTB write access.

Sample Counters Checked—The IDE writes the value 1 in bit 6 of the DPU Trace
Control register (DP_TC). With this option enabled, the IDE
samples counter values to the trace buffer.

Cleared—The IDE writes the value 0 in bit 6 of the DPU Trace
Control register (DP_TC). With this option disabled, the IDE
does not sample counter values to the trace buffer.

Viewing VTB Information
After you use the VTB Configuration panel to configure DPU trace registers, you can
view collected trace information during a debugging session.
To view VTB information, follow these steps:
1. Select Project > Debug.
A debugging session starts.
2. Select Data > View Trace.

The Trace Mode you specify determines the type of trace window that the IDE displays.
Figure 3.26 shows the trace window for the Trace Buffer Data Register trace mode.
Figure 3.27 shows the trace window for the EOnCE with no compression trace mode.
Figure 3.28 shows the trace window for these trace modes:

¢ EONCE with compression
* EONCE counter

¢ Sample Bit Counter

« EDCADS5 Event Counter
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Figure 3.26 Trace Window for Trace Buffer Data Register
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Figure 3.27 Trace Window for EOnCE with No Compression
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Figure 3.28 Trace Window for Other Trace Modes
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Assembler Preprocessors

Use this panel to specify the directories that the assembler searches for files, how the
assembler handles these files, and to pass to the assembl er the model number and revision
of the processor you use.

Figure 3.29 shows the Assembler Preprocessor s target settings panel. Table 3.25
explains each panel option.
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Figure 3.29 Assembler Preprocessors Target Settings Panel
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Table 3.25 Assembler Preprocessors Panel Options

Option

Explanation

Reassign Error Files

Enter the path to a file that the assembler uses in place of the
default error file (err£il). Alternatively, click the Choose
button, then use the resulting dialog box.

The Overwrite Existing File checkbox controls how the
assembler writes to the file that you specify in this text box.

Overwrite Existing
File

Checked—The assembler overwrites the file that you specify in
the Reassign Error Files text box.

Cleared—The assembler appends information to the file that
you specify in the Reassign Error Files text box.

Read Options from
File

Enter the path to a file that specifies command-line options for
assembler use. Alternatively, click the Choose button, then
use the resulting dialog box.
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Table 3.25 Assembler Preprocessors Panel Options (continued)

Option Explanation
Preprocessor Enter substitution strings that the assembler applies to all the
Definitions assembly-language modules in the build target.

Enter just the string portion of a substitution string. The IDE
prepends the -d token to the text you enter. Further, separate
each substitution string with a comma.

For example, entering opt1l x, opt2 y produces this
command line: -d optl x -dopt2 y

Note that this option is similar to the DEFINE directive, but
applies to all assembly-language modules in a build target.

Path For Include Files

This text box shows a list of search paths that the assembler
uses when searching for include files. Click the Choose button,
then use the resulting dialog box to specify a path. Click the
Choose button multiple times to specify multiple paths.

The assembler first looks for an include file in the current
directory, or the directory that you specify in the INCLUDE
directive. If the assembler does not find the file, it continues
searching the paths shown in the Path For Include Files text
box. The assembler keeps searching paths until it finds the
include file or finishes searching the last path. The assembler
appends to each path the string that you specify in the
INCLUDE directive.

Note that the assembler displays an error message if a header
file is in a different directory from the referencing source file.
Sometimes, the assembler also displays an error message if a
header file is in the same directory as the referencing source
file.

If you see the message Could not open source file
myfile.h, you must add the path for myfile.h to the Path
Eor Include Files text box.

Use Access Paths
Panel for Include
Paths

Checked—The assembler uses the paths that you specify in
the Access Paths target settings panel instead of the paths
shown in the Path For Include Files text box.

Cleared—The assembler uses the paths shown in the Path
Eor Include Files text box.
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Table 3.25 Assembler Preprocessors Panel Options (continued)

Option Explanation

Display Banner Checked—The assembler shows banner information.
Cleared—The assembler hides banner information.

Note that this option has no effect on hosts where the default
setting is to hide the banner.

Enable Message Checked—The assembler reports the progress of the
assembly process to the standard error-output stream. For
example, the assembler reports the beginning of each pass
and the opening and closing of input files. You can use this
information to monitor assembly process and ensure that it
proceeds normally.

Cleared—The assembler does not report assembly progress to
the standard error-output stream.

Create List File Checked—The assembler creates a list file named
lstfil.lst.

Cleared—The assembler does not create a list file.

Disable Programming | Checked—The assembler skips all checks for violations of
Rule Violations StarCore DSP programming rules. Checking this checkbox
causes the assembler to skip checks of both static rules and
dynamic rules. Also, checking this checkbox causes the IDE to
pass the -u all option to the assembler.

Cleared—The assembler checks for violations of just the static
StarCore DSP programming rules. Checking just for static-rule
violations is the default behavior when you invoke the
assembler from the command line.

Check Dynamic Checked—The assembler reports violations of the just the

Programming Rules dynamic StarCore DSP programming rules. Checking this
checkbox causes the IDE to pass the -s all option to the
assembler.

Cleared—The assembler skips checks for violations of the
dynamic rules. Skipping checks for dynamic-rule violations is
the default behavior when you invoke the assembler from the
command line.

Listing File Options
Use this panel to specify how the assembler formats the listing file it generates. Also, use
this panel to pass command-line options to the assembler.
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NOTE  Usethe Additional Options text box of the Listing File Options panel to
specify options that you want to apply to all assembly-language filesin 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 3.30 showsthe Listing File Optionstarget settings panel. Table 3.26 explains each
panel option.

Figure 3.30 Listing File Options Target Settings Panel
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Table 3.26 Listing File Options Panel Options

Option Explanation
Fold Trailing Checked—The assembler folds a comment that trails a source-
Comment code statement underneath that statement, aligned with the

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

Cleared—The assembler does not fold trailing comments.

Form Feed for Page
Ejects

Checked—The assembler inserts form feeds into the listing
file. Each form feed causes a printer to perform a page eject.
This setting corresponds to the FF option of the OPT directive
and to the -of £ command-line option.

Cleared—The assembler does not insert form feeds into the
listing file.

Format Messages

Checked—The assembler inserts format messages into the
listing file such that the message text aligns and breaks at word
boundaries. This setting corresponds to the FM option of the
OPT directive and to the -ofm command-line option.

Cleared—The assembler does not insert format messages into
the listing file.

Pretty Print Listing

Checked—The assembler aligns 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.

Cleared—The assembler does not align fields of the listing file
at fixed column positions.

Relative Comment
Spacing

Checked—The assembler uses relative comment spacing in
the listing file. Checking this checkbox causes the position of
comments in the listing file to float. This setting corresponds to
the RC option of the OPT directive and to the -orc command-
line option.

Cleared—The assembler uses fixed comment spacing in the
listing file.

Print DC Expansion

Checked—The assembiler prints Define Constant (DC)
expansions in the listing file. This setting corresponds to the
CEX option of the OPT directive and to the -ocex command-
line option.

Cleared—The assembler does not print Define Constant
expansions in the listing file.
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Table 3.26 Listing File Options Panel Options (continued)

Option

Explanation

Print Conditional
Assembly Directive

Checked—The assembler prints 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.

Cleared—The assembler does not print conditional-assembly
directives in the listing file.

Generate Listing
Headers

Checked—The assembler generates 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.

Cleared—The assembler does not generate listing headers,
titles, and subtitles in the listing file.

Expand DEFINE
Directive Strings

Checked—The assembler prints 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.

Cleared—The assembler does not print expanded DEFINE
directives in the listing file.

Print Macro Calls

Checked—The assembler prints macro calls in the listing file.
This setting corresponds to the MC option of the OPT directive
and to the -omc command-line option.

Cleared—The assembler does not print macro calls in the
listing file.

Print Macro Checked—The assembler prints macro definitions in the listing
Definitions file. This setting corresponds to the MD option of the OPT
directive and to the - omd command-line option.
Cleared—The assembler does not print macro definitions in
the listing file.
Print Macro Checked—The assembler prints macro expansions in the
Expansions listing file. This setting corresponds to the MEX option of the

OPT directive and to the -omex command-line option.

Cleared—The assembler does not print macro expansions in
the listing file.
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Table 3.26 Listing File Options Panel Options (continued)

Option

Explanation

Print Memory
Utilization Report

Checked—The assembler prints s 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.

Cleared—The assembler does not print the memory-utilization
report.

Print Conditional
Assembly

Checked—The assembler prints 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 -
onl command-line option.

Cleared—The assembler does not print conditional-assembly
and section nesting-level information in the listing file.

Flag Unresolved
References

Checked—The assembler generates a warning at assembly
time for each unresolved external reference. This setting, valid
just in relocatable mode, corresponds to the UR option of the
OPT directive and to the -our command-line option.

Cleared—The assembler does not generate a warning at
assembly time for each unresolved external reference.

Print Skipped
Conditional Assembly
Lines

Checked—The assembler prints in the listing file assembly-
language statements skipped due to conditional assembly.
This setting corresponds to the U option of the OPT directive
and to the -ou command-line option.

Cleared—The assembler does not print in the listing file
assembly-language statements skipped due to conditional
assembly.

Display Warning
Messages

Checked—The assembler prints 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.

Cleared—The assembler does not display warning messages
in the listing file.

Additional Options

Enter additional command-line options to pass to
the assembler.

Code & Language Options

Use this panel to select code- and symbol-generation options for the StarCore assembler.
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Figure 3.31 shows the Code & L anguage Options target settings panel. Table 3.27
explains each panel option.

Figure 3.31 Code & Language Options Target Settings Panel
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Table 3.27 Code & Language Options Panel Options

Option

Explanation

Ignore Case in
Symbol Names

Checked—The assembler ignores the case of symbol, section,
and macro names. This setting corresponds to the 1¢ option of
the OPT directive and to the -oic command-line option.

Cleared—The assembler considers the case of symbol,
section, and macro names.

Enable Cycle Counts

Checked—The assembler enables the cycle counter and clear
total-cycle-count features. This setting corresponds to the cc
option of the OPT directive and to the -occ command-line
option. Checking this checkbox causes the listing file to show a
cycle count for each instruction entry.

Cleared—The assembler disables the cycle counter.

Note that cycle counts assume a full instruction-fetch pipeline
and no wait states.
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Table 3.27 Code & Language Options Panel Options (continued)

Option

Explanation

Write Symbols to
Object File

Checked—The assembler writes symbol 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.

Cleared—The assembler does not write symbol information to
assembler-generated object files.

Preserve Comment
Lines in Macros

Checked—The assembler preserves comment lines in macros.
This setting corresponds to the cM option of the OPT directive
and to the - ocm command-line option.

Cleared—The assembler does not preserve comment lines in
macros.

Enable Check
Summing

Checked—The assembler allows check summing of instruction
and data values and to clear the cumulative checksum.

Cleared—The assembler does not allow check summing of
instruction and data values.

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

Note that the assembler never preserves a comment line in a
macro definition that starts with two consecutive semicolons
(; ;). This setting corresponds to the CK option of the OPT
directive and to the -ock command-line option.

Continue Check
Summing

Checked—The assembler re-enables check summing of
instructions and data. This setting corresponds to the CONTCK
option of the OPT directive and to the -ocontck command-line
option. Checking this checkbox does not cause the assembler
to clear the cumulative checksum value.

Cleared—The assembler does not re-enable check summing
of instructions and data.

Do Not Restrict
Directives in Loops

Checked—The assembler suppresses error messages related
to directives that might be invalid in DO loops. This setting
corresponds to the DLD option of the OPT directive and to the -
od1ld command-line option.

Cleared—The assembler generates error messages related to
directives that might be invalid in DO loops.
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Table 3.27 Code & Language Options Panel Options (continued)

Option

Explanation

Make All Section
Symbols Global

Checked—The assembiler treats all sections as if you had
declared them explicitly as GLOBAL. This setting corresponds
to the GL option of the OPT directive and to the -ogl
command-line option. You must check this checkbox before
explicitly defining any section in a source file.

Cleared—The assembler does not treat all sections as if you
had declared them explicitly as GLOBAL.

Pack Strings

Checked—The assembler packs strings that appear in the
Define Constant (DC) directive. This setting corresponds to the
PS option of the OPT directive and to the -ops command-line
option. The assembler packs individual bytes of strings into
consecutive target words for the length of the string.

Cleared—The assembler does not pack strings that appear in
the DC directive.

Perform Interrupt
Location Checks

Checked—The assembler checks 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.

Cleared—The assembler does not check for DSP instructions
that cannot appear in the interrupt-vector locations of
program memory.

Listing File Debug

Checked—The assembler uses the source listing, instead of
the assembly-language source file, as the debug source file.
This setting corresponds to the LDB option of the OPT directive
and to the -oldb command-line option. If you check this
checkbox, you must also check the Create List File checkbox
of the Assembler Preprocessors panel.

Cleared—The assembler uses the assembly-language source
file, instead of the source listing, as the debug source file.

Expand Define
Symbols in Strings

Checked—The assembler expands DEFINE symbols in
strings. This setting corresponds to the DEX option of the OPT
directive and to the -odex command-line option.

Cleared—The assembler does not expand DEFINE symbols
in strings.
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Table 3.27 Code & Language Options Panel Options (continued)

Option Explanation
Scan MACLIB for Checked—The assembler searches the MACLIB directory
Include Files paths for include files. The assembler searches these paths in

addition to the INCLUDE directory or the paths shown in the
Path For Include Files text box of the Assembler
Preprocessors panel. This setting corresponds to the MI
option of the OPT directive and to the -omi command-line
option.

Cleared—The assembler searches for include files just in the
INCLUDE directory or the paths shown in the Path For Include
Eiles text box of the Assembler Preprocessors panel.

MACLIB File Path Enter the path to the directory that contains macro definitions.
This option corresponds to the MACLIB directive. Alternatively,
click the Choose button, then use the resulting dialog box.

Preserve Object File Checked—The assembler preserves object files if assembly
on Errors errors occur. This setting corresponds to the Svo option of the
OPT directive and to the -osvo command-line option.

Cleared—The assembler discards object files if assembly
errors occur.

C Language

Usethis panel to configure settings that tell the compiler the version of the C language you
use.

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

If your C-language source code adheres to the ANSI/I SO specification with extensions, do
not enable any options of this target settings panel. If your source code adheres strictly to
the ANSI/ISO specification, check the Strict ANSI M ode checkbox. If your source code
adheresto the Kernighan & Ritchie version of C, check the K & R/pcc M ode checkbox.

Y ou can compile source filesin just one C-language version at agiven time. To compile
sourcefilesin multiple versions, you must compile the source code sequentially, changing
your version choice between compilations.

Figure 3.32 shows the C L anguage target settings panel. Table 3.28 explains each panel
option.
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Figure 3.32 C Language Target Settings Panel
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Table 3.28 C Language Panel Options

Option Explanation

Strict ANSI Mode Checked—The C compiler operates in strict ANSI mode. In this
mode, the compiler strictly applies the rules of the ANSI/ISO
specification to all input files. This setting is equivalent to the -
ansi command-line option. The compiler issues a warning for
each ANSI/ISO extension it finds.

Cleared—The C compiler does not operate in strict
ANSI mode.

K & R/pcc Mode Checked—The C compiler operates in Kernighan & Ritchie
mode. In this mode, the compiler applies the rules of Kernighan
& Ritchie syntax to all input files. This setting is equivalent to
the -kr command-line option.

Cleared—The C compiler does not operate in Kernighan &
Ritchie mode.
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Table 3.28 C Language Panel Options (continued)

Option Explanation

Type char Options Use these option buttons to specify how the compiler interprets
char data types:

* Type ‘char’ signed—Select to have the compiler
treat all char data types as signed. This setting is
the default.

« Type ‘char’ unsigned—Select to have the compiler
treat all char data types as unsigned
(as if you declared them unsigned char).
This setting is equivalent to the -usc command line

option
64-Bit Data Type Checked—The C compiler supports 64-bit data types
Support long long and double.

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

Cleared—The C compiler does not support data types
long long and double.

Compiler

Usethis panel to specify the behavior of the Compiler for the current build target. Refer to
the Enterprise C Compiler User Guide for complete documentation of this tool.

NOTE  Thecompiler applies the preprocessing options of this panel when you select a
C sourcefile in the project window and select Project > Preprocess.
Otherwise, the compiler does not apply the preprocessing options.

Figure 3.33 showsthe Compiler target settings panel. The panel has these major groups of
options:

* Preprocessor Options—control preprocessor behavior
¢ Control Options—control compiler and shell behavior

¢ Output Listing Options—control how the compiler formatsitslisting file and its
error and warning messages

¢ Hardware Model and Configuration Options—control how the compiler structures
the object code it generates

Table 3.29 explains each panel option.
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Figure 3.33 Compiler Target Settings Panel
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Table 3.29 Compiler Panel Options

Option Explanation
Keep Comments Checked—The preprocessor includes source-file comments in
While Preprocessing its output. This setting is equivalent to the -c command-

line option.

Cleared—The preprocessor discards source-file comments
from its output.

Generate List of Checked—The preprocessor lists the full path to each
#include Files #include file that the selected source files reference. This
setting is equivalent to the -MH command-line option. The list
includes all nested #include files.

Cleared—The preprocessor does not list the full path to each
#include file that the selected source files reference.
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Table 3.29 Compiler Panel Options (continued)

Option

Explanation

Generate
Dependencies in
‘make’ Syntax

Checked—The preprocessor lists (in MAKE format) the name of
each generated output file, along with the full paths to the
source files on which the output file depends. This setting is
equivalent to the -M command-line option.

Cleared—The preprocessor does not list the names of
generated output files and dependent source files.

Stop After Front-End

Checked—The compiler performs just front-end processing on
the source files in the current build target. This setting is
equivalent to the -cfe command-line option.

Checking this checkbox is useful when you prepare source
files for global optimization. Also, checking this checkbox
causes the compiler to verify that your source files contain no
syntax errors. Having no syntax errors is one of the essential
requirements of StarCore build-tools processing.

Cleared—The compiler performs full processing (including
front-end processing) on the source files in the current
build target.

Read options from file

Enter the path to a file that contains compiler command-line
options. This setting is equivalent to the -F file command-
line option. The filename must use the . opt extension. The
shell treats the options in this file as if you passed them on the
command-line.

Each time you invoke the compiler, you can select a file with
the set of options that suits your needs.

Note that the IDE does not verify the validity of the options in
the file.
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Table 3.29 Compiler Panel Options (continued)

Option

Explanation

Keep Error Files

Checked—The compiler keeps the intermediate error files it
generates, instead of displaying the error-file messages in the
Errors and Warnings window. This setting is equivalent to the
-de command-line option.

Checking this checkbox causes the compiler to:

« create an error file for each source file in the build
target (whether or not the file has an error)

« name each error file with the root filename of the
related source file, followed by the suffix .err. For
example, the error file for main.cismain.err.

« put each error file in the project directory

Cleared—The compiler displays error-file messages in the
Errors and Warnings window.

Compact Grouping

Checked—The compiler places each instruction of a Variable-
Length Execution Set (VLES) on the same line of the
intermediate assembly-language source file that the compiler
generates. This option is equivalent to the -X11t -mlp
command-line option.

Cleared—The compiler places each VLES instruction on a line
separate from the line of the compiler-generated intermediate
assembly-language source file.

Note that you must check the Keep .sl Files checkbox in order
for this setting to work.

Call Tree File

Checked—The compiler creates a PostScript® file that
contains a call-tree graph. This setting is equivalent to the -dc
4 command-line option. You can print this file on a PostScript
printer.

Cleared—The compiler does not generate a call-tree graph.

C List File

Checked—The compiler creates a list file for each C source file
in the build target. This setting is equivalent to the -dL
command-line option.

Each list file has 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.

Cleared—The compiler does not create a list file for each C
source file in the build target.
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Table 3.29 Compiler Panel Options (continued)

Option

Explanation

C List File with
#includes

Checked—The compiler creates a list file, with include-file
information, for each C source file in the build target. This
setting is equivalent to the -dL1 command-line option.

Each list file has the contents of the related source file along
with the contents of each included file. The content of each
include file appears 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.

Cleared—The compiler does not create a list file, with include-
file information, for each C source file in the build target.

C List File with
Expansions

Checked—The compiler creates a list file, with expansion
information, for each C source file in the build target. This
setting is equivalent to the -dL2 command-line option.

Each list file contains the contents of the related source file and
various expansions (such as for macros, line splices, and
trigraphs). Each list filename consists of the root filename of
the related source file followed by the . 1is extension.

Cleared—The compiler does not create a list file, with
expansion information, for each C source file in the build target.

C List File Expansion
& #include

Checked—The compiler creates a list file, with include-file and
expansion information, for each C source file in the build target.
This setting is equivalent to the -dL.3 command-line option.

Each list file contains the contents of the related source file, the
contents of each included file, and various expansions (such as
for macros, line splices, and trigraphs). The content of each
include file appears 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.

Cleared—The compiler does not create a list file, with include-
file and expansion information, for each C source file in the
build target.

Cross Reference Info
File

Checked—The compiler creates a cross-reference file for each
C source file in the build target. This setting is equivalent to the
-dx command-line option.

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

Cleared—The compiler does not create a cross-reference file
for each C source file in the build target.
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Table 3.29 Compiler Panel Options (continued)

Option

Explanation

Quiet Mode

Checked—The IDE displays just error messages that the
compiler emits. This setting is equivalent to the -q command-
line option. Checking this checkbox causes the IDE to
suppress warning and informational messages.

Cleared—The IDE displays error, warning, and information
messages that the compiler emits.

Display Command
Lines

Checked—The IDE shows the command lines it passes to
each build tool, without actually invoking those tools. This
setting is equivalent to the -n command-line option. Checking
this checkbox disables object-file creation.

Use this option to verify that each command line includes the
options you expect (based on your settings in each target
settings panel).

Cleared—The IDE hides the command lines it passes to each
build tool.

Verbose Mode

Checked—The IDE shows each command line it passes to the
shell, along with all progress, error, warning, and informational
messages that those tools emit. This setting is equivalent to
the -v command-line option.

Cleared—The IDE hides each command line it passes to
the shell.

Keep .sl Files

Checked—The compiler keeps the intermediate assembly-
language source files (. s1 files) it creates, instead of deleting
them. This setting is equivalent to the -s command-line option.
The compiler generates one . s1 file for each C source file in
the build target.

Cleared—The compiler discards the intermediate assembly-
language source files it creates.

Report All Warnings

Checked—The compiler reports all possible warnings to the
IDE for display in the Errors and Warnings window. This
setting is equivalent to the -wall command-line option.

Cleared—The compiler does not report all possible warnings to
the IDE.
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Table 3.29 Compiler Panel Options (continued)

Option Explanation

Position Independent Checked—The compiler generates position-independent code.
Code This setting is equivalent to the -pic command-line option.

Cleared—The compiler does not generate position-
independent code.

Init Variables from Checked—The compiler places the initialization data for your
ROM program’s global variables in a separate section. This setting is
equivalent to the -mrom command-line option. The IDE can
manipulate the section at link time and load time.

Cleared—The compiler bypasses placing the initialization data
for your program’s global variables in a separate section.

You can clear this checkbox as you develop your source code,
because a separate loader program handles initializing your
program’s global variables. After you finish development, you
can check this checkbox, then place into ROM the segment
with the initialization data for your global variables.

Struct Fd Offsets as Checked—The compiler includes the offsets of C data-

EQUs structure field definitions in each generated intermediate
assembly-language source file. This setting is equivalent to the
-do command-line option.

Cleared—The compiler does not include the offsets of C data-
structure field definitions in each generated intermediate
assembly-language source file.

/O & Preprocessors

Use this panel to specify additional directories that the compiler uses when searching for
include files. Also, use this panel to define and undefine preprocessor macros.

Figure 3.34 showsthe |/O & Preprocessors target settings panel. Table 3.30 explains
each panel option.
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Figure 3.34 1/O & Preprocessors Target Settings Panel
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Table 3.30 1/O & Preprocessors Panel Options

Option Explanation
Additional Include This text box shows a list of search paths that the compiler
Directory uses when searching for include files. To specify a path, click

the Choose button and use the resulting dialog box. Click the
Choose button multiple times to specify multiple paths. This
setting is equivalent to the - I path command-line option.

Use Access Paths Checked—The compiler uses the paths that you specify in the
Panel for Include Access Paths target settings panel instead of the paths shown
Paths in the Additional Include Directory text box. This setting is

equivalent to the -I path command-line option.

Cleared—The compiler uses the paths shown in the
Additional Include Directory text box.

For a computer that runs Windows® 2000, the maximum
command-line length is 2,047 characters. For a computer that
runs Windows XP, the maximum command-line length is 8,191
characters.

If you see errors about too many include paths, try removing
recursive-path definitions from the Access Paths target
settings panel.
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Table 3.30 1/0 & Preprocessors Panel Options (continued)

Option

Explanation

Define Preprocessor
Macro

Use this text box to define preprocessor macros and optionally
assign their values. This setting is equivalent to the -D
name[=value] command-line option. To assign a value, use
the equal sign (=) with no white space. Separate multiple
macro definitions with a comma followed by a space.

For example, this is a valid entry:
EXTENDED FEATURE=ON, DEBUG CHECK

Note that if you do not assign a macro value, the shell assigns
a default value of 1. Also note that whitespace is required
between macros (in the example above, the space between
the comma and DEBUG_CHECK is required).

Undefine
Preprocessor Macro

Use this text box to undefine preprocessor macros. Separate
multiple macro undefinitions with commas. This setting is
equivalent to the -U name command-line option.

For example, this is a valid entry:
EXTENDED FEATURE, DEBUG CHECK

Note that the shell processes any Undefine Preprocessor
Macro items after its processes all Define Preprocessor
Macro items.

Optimizations

Usethis panel to configure the optimizations that the C compiler performs. The compiler’s
optimizer can apply any of its optimizations in either global or non-global optimization
mode. Y ou can apply global optimization at the end of the development cycle, after
compiling and optimizing all source filesindividually or in groups.

Figure 3.35 shows the Optimizations target settings panel. Table 3.31 explains each panel
option. For Level 1, Level 2, or Level 3 optimizations, you can add the supplemental

optimizations explained in Table 3.32 on page 112.
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Figure 3.35 Optimizations Target Settings Panel
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Table 3.31 Optimizations Panel Options

Option

Explanation

Smart Unrolling

Use this list box to specify the maximum unrolling factor the
compiler uses in the automatic- loop-unrolling optimization.
This setting is equivalent to the -ulevel command-line
option. Specify default to let the compiler select the
unrolling factor.

Note that if you specify 0, the compiler does not unroll any
loops. If you specify 4, however, the compiler unrolls loops with
a factor of either 2 or 4, depending on the gain that the
compiler determines.

Alignment

Use this list box to specify the alignment level the compiler
uses. This setting is equivalent to the -align Ievel
command-line option.

« default—level O applies to size optimizations, and
level 2 applies to 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

Note that using a higher alignment constraint can not only
increase execution speed but also increase object-code size.

Modulo Addressing

Checked—The compiler uses modulo addressing. This setting
is equivalent to the -mod command-line option.

Cleared—The compiler does not use modulo addressing.
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Table 3.31 Optimizations Panel Options (continued)

Option Explanation

Optimizations These options control the optimizations the compiler performs.
The Details area explains the optimizations the compiler
performs at the specified level.

« Faster Execution Speed—Select this option button
to have the compiler optimize object code at the
specified level such that the resulting binary file has
a faster execution speed, as opposed to a smaller
executable code size. This setting is equivalent to
the -0s command-line option.

« Smaller Code Size—Select this option button to
have the compiler optimize object code at the
specified level such that the resulting binary file has
a smaller executable code size, as opposed to a
faster execution speed. This setting is equivalent to
the -0s command-line option.

Level O Select this option button to disable optimizations. This setting is
equivalent to the -00 command-line option.

The compiler generates unoptimized, linear assembly-
language code.

Level 1 Select this option button to have the compiler perform all
target-independent (that is, non-parallelized) optimizations,
such as function inlining. This setting is equivalent to the -01
command-line option.

The compiler omits all target-specific optimizations and
generates linear assembly-language code.

Level 2 Select this option button to have the compiler perform all
optimizations (both target-independent and target-specific).
This setting is equivalent to the -02 command-line option.

The compiler outputs optimized, non-linear, parallelized
assembly-language code.

This is the default optimization level.
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Table 3.31 Optimizations Panel Options (continued)

Option

Explanation

Level 3

Select this option button to have the compiler perform all Level
2 optimizations and then have the low-level optimizer perform
global-algorithm register allocation. This setting is equivalent to
the -03 command-line option.

Using this optimization level, the compiler generates code that
is usually faster than that produced using Level 2
optimizations.

Global Optimization

Checked—The compiler applies the selected optimizations
across all the files in the build target. This global optimization is
the most effective. This setting is equivalent to the -cfe
compiler command-line option followed by the -0g link-phase
command-line option.

Cleared—The compiler creates intermediate files that have the
. obj file extension.

Note that global optimization is available for all optimization
levels except Level 0. If you enable global optimization, the IDE
applies a value of -1 for code size and data size to a globally-
optimized file, rather than reporting the code and data size in
the project window.
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Table 3.32 Supplemental Optimizations

Optimization Type

Explanation

Space The optimizer favors program size over the optimization level
that you specify. Programs or modules optimized for space
require less memory but might sacrifice program-execution
speed.

Cross-file The optimizer applies the specified optimization level across all

application files at the same time. This approach yields the
most efficient program code.

Combining space optimization at Level 3 (-03 -0s) generates
programs with smaller code size than those obtained with
specifiers -02 -0s.

Cross-file optimization is complex process, so it significantly
increases compilation time. Because of this increased
compilation time, try to apply cross-file optimization at the end
of the development cycle. For example, apply cross-file
optimization after compiling and optimizing source files
individually or in groups.

The optimizer's default setting is not to perform cross-file
optimization.

Passthrough, Hardware

Use this panel to specify command-line options that the shell program (scc) passes directly
toindividual build tools (such as the front-end of the compiler, the various optimizers, and

the assembler).

NOTE  ThelDE applies the command-line options that you specify in this panel to the
compilation of the C-language source filesin a build target (even the options
that you enter in the To Assembler text box).

To pass command-line options through to the assembler for application to the
assembly-language filesin abuild 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 3.36 shows the Passthr ough, Har dwar e target settings panel. Table 3.33 explains

each panel option.
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Figure 3.36 Passthrough, Hardware Target Settings Panel
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Option Explanation
To Front-End Enter command-line options for the shell (scc) to pass to the

This setting is equivalent to the -Xcfe options command-

compiler’s high-level optimizer.

line option.

To ICODE Enter command-line options for the shell (scc) to pass to the

This setting is equivalent to the -Xicode options command-

compiler’s low-level optimizer.

line option.

To LLT Enter command-line options for the shell (scc) to pass to the

This setting is equivalent to the -x11t options command-

the assembler.

line option.

To Assembler Enter command-line options for the shell (scc) to pass to

This setting is equivalent to the -Xasm options command-
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Table 3.33 Passthrough, Hardware Panel Options (continued)

Configuration File

Option Explanation

To Shell Enter command-line options for the IDE to pass to the
shell (scc).
The IDE passes the options exactly as you type them and does
not check for errors.

Machine Enter the path to a custom machine-configuration file that the

build target uses. This setting is equivalent to the -mc filename
command-line option.

Alternatively, click the Choose button, then use the resulting
dialog box.

Configuration View

Enter the application-configuration file view that the build target
uses. This setting is equivalent to the -view identifier
command-line option.

If you use this text box, you must check the Use Application
Configuration File checkbox and specify an application-
configuration file.

Use Application
Configuration File

Checked—The compiler uses a custom application-
configuration file. This setting is equivalent to the -ma
filename command line option. To specify the file, click the
Choose button, then use the resulting dialog box. To remove
the currently specified file, click the Clear button

Cleared—The compiler uses the default application-
configuration file.

Use a custom application-configuration file to apply different
settings and optimization levels to various files and functions of
the build target. An application-configuration file must have the
.appli filename extension.

SC100 ELF Dump

Use this panel to define the configure the behavior of the ELF file dump utility. To view
this panel in the Target Settings window, you must go to the Tar get Settings panel and
use the Post-linker list box to specify SC100 EL F Dump.

Figure 3.37 shows the SC100 EL F Dump target settings panel. Table 3.34 explains each

panel option.
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Figure 3.37 SC100 ELF Dump Target Settings Panel
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Table 3.34 SC100 ELF Dump Panel Options

Option

Description

Output File Name

Enter the path of the file to which the ELF file dump utility writes
its output.

Note that if you leave this text box empty, the utility writes its
output to the Errors and Warnings window.

Contents

Program Bits Section

Checked—The utility includes the contents of all program bits
sections in the dump. This setting is equivalent to the -b
command-line option.

Cleared—The utility does not include the contents of all
program bits sections in the dump.

All Section Contents

Checked—The utility includes the contents of all sections in the
dump. This setting is equivalent to the -a command-line
option.

Cleared—The utility does not include the contents of all
sections in the dump.
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Table 3.34 SC100 ELF Dump Panel Options (continued)

Option

Description

Dynamic Section
Contents

Checked—The utility includes the contents of all dynamic
sections in the dump. This setting is equivalent to the -d
command-line option.

Cleared—The utility does not include the contents of all
dynamic sections in the dump.

Note that this option does not apply to the SC140 core.

Section Headers

Checked—The utility includes the contents of all hash sections
in the dump. This setting is equivalent to the -h command-line
option.

Cleared—The utility does not include the contents of all hash
sections in the dump.

Note that this option does not apply to the SC140 core.

Note Section
Contents

Checked—The utility includes the contents of all note sections
in the dump. This setting is equivalent to the -n command-line
option.

Cleared—The utility does not include the contents of all note
sections in the dump.

Dump All Section
Contents As Hex

Checked—The dump utility writes the contents of all sections in
hexadecimal form. This setting is equivalent to the -x
command-line option.

Cleared—The dump utility does not write the contents of
sections in hexadecimal form.

Symtab Section
Contents

Checked—The utility includes the contents of all symtab
sections in the dump. This setting is equivalent to the -y
command-line option.

Cleared—The utility does not include the contents of all symtab
sections in the dump.

Dynsym Section
Contents

Checked—The utility includes the contents of all dynsym
sections in the dump. This setting is equivalent the -z
command-line option.

Cleared—The utility does not include the contents of all
dynsym sections in the dump.

Note that this option does not apply to the SC140 core.

StarCore® and SDMA Targeting Manual




Target Settings

Target Settings Panels for StarCore and SDMA Development

Table 3.34 SC100 ELF Dump Panel Options (continued)

Option

Description

All Program Segment
Contents

Checked—The utility includes the contents of all program
segments in the dump. This setting is equivalent to the -aA
command-line option.

Cleared—The utility does not include the contents of all
program segments in the dump.

Shlib Segment
Contents

Checked—The utility includes the contents of all shlib
segments in the dump. This setting is equivalent to the -s
command-line option.

Cleared—The utility does not include the contents of all shlib
segments in the dump.

Note that this option does not apply to the SC140 core.

Unknown Program
Segments

Checked—The utility includes the contents of all unknown type
segments (in hexadecimal form) in the dump. This setting is
equivalent to the -U command-line option.

Cleared—The utility does not include the contents of all
unknown type segments in the dump.

Overlay Section

Checked—The utility includes the contents of all overlay table

Contents sections in the dump. This setting is equivalent to the -o
command-line option.
Cleared—The utility does not include the contents of all overlay
table sections in the dump.

Shlib Section Checked—The utility includes the contents of all shlib sections

Contents in the dump. This setting is equivalent to the -s command-line

option.

Cleared—The utility does not include the contents of all shlib
sections in the dump

Strtab Section
Contents

Checked—The utility includes the contents of all strtab
sections in the dump. This setting is equivalent to the -t
command-line option.

Cleared—The utility does not include the contents of all strtab
sections in the dump.
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Table 3.34 SC100 ELF Dump Panel Options (continued)

Option

Description

Omit Headers for
Unselected Sect/

Checked—The utility limits header information to the specified
sections and segments. This setting is equivalent to the -gq

Segments command-line option.
Cleared—The utility does not limit header information to the
specified sections and segments.

DWAREF Info Checked—The utility includes DWARF-formatted informational

data in the dump. This setting is equivalent to the -g
command-line option.

Cleared—The utility does not include DWARF informational
data in the dump.

The informational data is useful for debugging symbolics
information for sections.

Dynamic Segment
Contents

Checked—The utility includes the contents of all dynamic
segments in the dump. This setting is equivalent to the -D
command-line option.

Cleared—The utility does not include the contents of all
dynamic segments in the dump.

Note that this option does not apply to the SC140 core.

ELF Header

Checked—The utility includes ELF-header information in the
dump. This setting is equivalent to the -E command-line
option, and is the default behavior of the dump utility.

Cleared—The utility does not include ELF-header information
in the dump.

Interp Segment
Contents

Checked—The utility includes the contents of all interp
segments in the dump. This setting is equivalent to the -I
command-line option.

Cleared—The utility does not include the contents of all interp
segments in the dump.

Load Segment
Contents

Checked—The utility includes the contents of all load
segments in the dump. This setting is equivalent to the -L
command-line option.

Cleared—The utility does not include the contents of all load
segments in the dump.
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Table 3.34 SC100 ELF Dump Panel Options (continued)

Option Description
Note Segment Checked—The utility includes the contents of all note
Contents segments in the dump. This setting is equivalent to the -N

command-line option.

Cleared—The utility does not include the contents of all note
segments in the dump.

Note that this option does not apply to the SC140 core.

Phdr Segment Checked—The utility includes the contents of all phdr
Contents segments in the dump. This setting is equivalent to the -P
command-line option.

Cleared—The utility does not include the contents of all phdr
segments in the dump.

Dump All Program Checked—The utility writes the contents of all segments in
Segmt Contents as hexadecimal form. This setting is equivalent to the -X
Hex command-line option.

Cleared—The utility does not write the contents of segments in
hexadecimal form.

SC100 ELF to LOD

Use this panel to define the name of the LOD file that the elflod utility generates. Figure
3.38 shows the SC100 EL F to L OD target settings panel.

NOTE TheSC100ELF 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.

Thispanel hasthe Output File Name text box. Enter in this text box the path of thefileto
which the ELF to LOD post-linker writes data.

Figure 3.38 SC100 ELF to LOD Target Settings Panel
H SCIDOELF to LOD

Output File Mame:
Iu:nut.lu:u:l
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SC100 ELF to S-Record

Usethe SC100 EL F 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 hame does not appear in the pand 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 3.39 shows the SC100 EL F to S-Record target settings panel.

Figure 3.39 SC100 ELF to S-Record Target Settings Panel
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Table 3.35 lists and defines each option of the SC100 EL F to S-Recor d settings panel.

Table 3.35 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.

120

StarCore® and SDMA Targeting Manual



Target Settings
Target Settings Panels for StarCore and SDMA Development

Profiler

Use this panel to configure the CodeWarrior profiler so it can interact with your target and
collect information about the program running on that target. Some options configure how
the profiler collects information from the Debugging and Profiling Unit (DPU).

NOTE  SeeUsing the Profiler for procedures you must complete before you can use
the profiler.

Figure 3.40 shows the Profiler target settings panel. Table 3.36 explains each panel
option.

NOTE  The DPU-specific settingsin this panel correspond directly to DPU
configuration registers.

Figure 3.40 Profiler Target Settings Panel
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Table 3.36 Profiler Panel Options

Option Explanation

Profiler Type Use this list box to specify the type of profiler you use.
Interrupt Vector Enter the address (in hexadecimal) of the vector to the interrupt
Location service routine for the on-chip profiler to use.
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Table 3.36 Profiler Panel Options (continued)

Option

Explanation

Reserved Memory for
Profiler

Enter the base address (in hexadecimal) of a 1-megabyte
buffer in external memory for the on-chip profiler to use.

Reserved memory for
profiler in internal

Enter the base address (in hexadecimal) of a 5-kilobyte buffer
of internal memory for the on-chip profiler to use.

memory

Triad A Use this list box to specify the DPU information that the profiler
collects for this triad. Specifying an option other than None
enables the corresponding User Privilege Level list box.

Triad B Use this list box to specify the DPU information that the profiler

collects for this triad. Specifying an option other than None
enables the corresponding User Privilege Level list box.

User Privilege Level

This list box becomes enabled after you use the Triad A or
Triad B list box to specify an option other than None. Use this
list box to specify the privilege level of collected DPU
information.

Specifying 01 - User tasks (+TID) or 11 - Supervisor tasks
(+TID) enables the RPID and RDID options

* mark/debugev

This checkbox becomes enabled after you use the Triad A or
Triad B list box to specify an option other than None.

Checked—For each triad, the profiler collects DPU information
just for code inside mark and debugev statements

Cleared—For each triad, the profiler collects DPU information
for the entire application

If you want to accurately evaluate specific code regions, insert
mark and debugev statements into your code and check this
checkbox.

RPID

Checked—The profiler uses the specified Process Identifier
(PID) as a filter for counting triads. The profiler counts just
those events associated with the PID that you specify in the
corresponding text box. This feature corresponds to
configuring the DP_CR [TIDCM] bits.

Cleared—The profiler counts all triads.

In order to use this option, you must specify a User Privilege
Level that allows PID filtering.
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Table 3.36 Profiler Panel Options (continued)

Option Explanation

RDID Checked—The profiler uses the specified Data Identifier (DID)
as a filter for counting triads. The profiler counts just those
events associated with the DID that you specify in the
corresponding text box. This feature corresponds to
configuring the DP_CR [TIDCM] bits.

Cleared—The profiler counts all triads.

In order to use this option, you must specify a User Privilege
Level that allows DID filtering.

Instruction Level Checked—The profiler performs an instruction-level trace.
Report Cleared—The profiler performs a change-of-flow trace.

In order to enable this checkbox, you must use the Profiler
Type list box to specify On Host.

Memory-Configuration Files

The Remote Debug Options panel |ets you specify a memory-configuration file for your
project. A memory configuration file:

 contains commands that define valid accessible areas of memory for your specific
board

« indicates memory regions that have special access considerations (such as access
size)

Memory-Configuration File Syntax
The commands in amemory configuration file must adhere to these syntax rules:
« All syntax is not case sensitive.
¢ The debugger ignores all white space and tab characters.
¢ Vadid comments use C or C++ style syntax.
¢ Vadid numbers can be in any of these formats:
» hexadecimal—usestheprefix 0x; examples: 0x00002222, 0xA, 0xCAfeBeaD
¢ octal—usesthe prefix 0; examples: 0123, 0456
e decimal—starts with anumber from 1 to 9; examples: 12,126, 823643
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Memory-Configuration File Commands

This section lists available commands that you can use in amemory configuration file:

reservedchar

Allows you to specify areserved character for the memory configuration file.

reservedchar char

Parameters
char

Any one-byte character.

Remarks

When aread from areserved memory range or invalid address occurs, the debugger fills
the resulting memory buffer with this reserved character.

Example

reservedchar O0xBA

range

Allows you to specify a memory range for reading or writing, and the attributes of
that range.

range loAddr hiAddr sizeCode access

Parameters
loAddr

The starting address of the memory range.
hiAddr

The ending address of the memory range.
sizeCode

Specifies the size, in bytes, that the debug monitor or emulator uses for memory
accesses.
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access

Can beoneof thefollowing: Read, Write, or ReadWrite. Usethisparameter to
make certain areas of your memory map read-only, write-only, or read/write only
to the debugger.

Examples
range O0xXFF000000 OxFFOOOOFF 4 Read

range O0xFF000100 OxFFOOO1lFF 2 Write
range O0xFF000200 OxFFFFFFFF 1 ReadWrite

reserved

Allows you to specify areserved memory range.
reserved loAddr hiAddr

Parameters
1oAddr

The starting address of the memory range.
hiAddr

The ending address of the memory range.

Remarks
When the debugger triesto read from thislocation, it fills the memory buffer the character
you specify with reservedchar. When the debugger tries to write to any of the
locations in this range, no write takes place.
Example

reserved O0xFF000024 OxFFO00002F
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This chapter explains how to use the CodeWarrior ™ debugger to debug source-code
features specific to MXCO05, i.300-30, MXC275-30, MXC300-10, and MXC300-30
architectures. The IDE User’s Guide explains the standard features of the CodeWarrior
debugger.

This chapter has these topics:

Cache Window
Command-Line Debugaing

Custom Commands for the Nexus Interface

Cycle Counter in the Simulator

Debugging an Already Running Program
Debugging an .eld File without a Project
Debugging Multiple ELF Files
Initialization File

L2 Event Monitor

Kernel Awareness

Manipulating Target Memory

Memory Management Unit Config

Nexus Trace

Register Details Window
Register Formatter Window
Register Windows

Save Restore Registers

Stack Craw! Depth
System-L evel Connect

Tipsfor Debugging Assembly Code
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Cache Window

Use the Cache window to view L1 cache (such as instruction cache or data cache). Also,
you can use the Cache window to view L2 cache for targets that support it, such asthe
i.300-30, MXC 05, and MXC300-30 architectures. To open a Cache window, select Data
> View Cache, then select a cache from the submenu that appears.

In the Cache window, the Set, Way, and Address columns display the corresponding
cache attributes for the displayed lines. Each line appears as a group of Word columns.

Table 4.1 shows the basis by which each supported architecture reports cache-validity
information. In the Cache window, valid data appearsin bold text.

Table 4.1 Cache-Validity Reporting by Architecture

Architecture Cache Sector-by-Sector | Line-by-Line
Basis Basis

i.300-30 L1 J

L2 J

MXC 05 L1

<

L2 yf/

MXC275-20 L1 V/
MXC275-30 L1 "f/
MXC300-10 L1 "f/
MXC300-30 L1 V/

L2 yf/
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Y ou can select and modify individual cache linesin the window. To commit your changes
to the cache memory on the target hardware, click the Write button. Red text denotes
recently changed data.

NOTE

The Cache window disables (grays out) toolbar buttons for unsupported
operations. Y ou can still use some toolbar buttons in the Cache window to
perform more general cache functions (such as enabling the cache, flushing the
cache, and so on).

NOTE

For the MXC275-20, the Cache window displays al L1 ICache values as zero.

Figure 4.1 shows a sample Cache window. Table 4.2 explains the itemsin the window.

Figure 4.1 Cache Window
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2 1 00000000 Mo MO 00000000000000100000000000000000/23020338230203A02300000801000029 /00000000000
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2 2 00000000 MO MO 120202CC12020272E3AE020000000028 |0064000000000000006F006C00760065 E4AED200000
< ] |[«1 _d

Refresh wirite

Wiew Ag: [Raw data -
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Table 4.2 Cache Window Items

Iltem

Icon Explanation

cache

Enable/Disable

% Enabled—The cache is on

— Disabled—The cache is off

cache

Lock/Unlock

Enabled—The cache is locked (which prevents it from
% fetching new lines or discarding current valid lines)

Disabled—The cache is unlocked (which allows it to fetch
new lines and discard current valid lines)
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Table 4.2 Cache Window Items (continued)

Iltem

Icon

Explanation

Invalidate cache

Click to invalidate the entire contents of the cache

Flush cache

2|

Click to flush the entire contents of the cache.

Flushing the cache involves committing uncommitted data
to the next level of the memory hierarchy, then
invalidating the data within the cache.

Lock/Unlock line

Enabled—Locks the selected cache lines

Disabled—Unlocks the selected cache lines

Invalidate line

Click to invalidate the selected cache lines

Flush line Click to flush the entire contents of the selected cache
lines
Activate/ Click to toggle the display of the Least Recently Used

Deactivate LRU
display

attribute for each cache line within the display. The value
YES denotes the least recently used line within each set.

Lock Ways list
box (in window

Specify the cache ways that should be locked.

Locking a cache way means that the data contained in

toolbar) that way must not change. If the cache needs to discard a
line, it will not discard locked lines (such as lines explicitly
locked, or lines belonging to locked ways).

Inverse LRU Click to display the inverse of the Least Recently Used

R

attribute for each cache line within the display

Refresh button

Click to have the IDE clear the entire contents of the
cache, re-read status information from the target
hardware, and update the Cache window display
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Table 4.2 Cache Window Items (continued)

Item Icon Explanation

Write button Click to have the IDE commit content changes from the
Cache window to the cache memory on the target
hardware (if the target hardware supports doing so)

View As list box Specify the format of the data that appears in the Cache
window:

¢ Raw data—The Cache window does not format
the data

» Disassembly—The Cache window formats the
data as opcode disassembly

Command-Line Debugging

Y ou can debug from the command line as well as from within the CodeWarrior IDE. The
IDE Automation Guide covers general command-line debugging features.

Custom Commands for the Nexus Interface

This section explains customized commands for the Nexus debugging interface. Y ou can
use these commands in the Command window of the CodeWarrior IDE.

annotate

Use this command to produce an ASCII-formatted output of program trace collected
during the debugging session. The output lists al branches and the instructions executed
between branches.

Syntax
cmdwin: :nexus: :annotate exec storageName outputFilePath

cmdwin: :nexus: :annotate branches storageName outputFilePath

Parameters
storageName

The type of storage for which to output the annotated program trace.
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outputFilePath
The path to the ASCII-formatted output file that the annotate command creates.

Comments

For more information about this command, select View > Command Window in
the CodeWarrior I1DE, then enter thisline in the window that appears:

help cmdwin::nexus::annotate

config

Use this command to produce C source code for the Nexus configuration of the current
build target of the default project. The generated source code initializes al relevant
registers with the current Nexus settings from the target-settings panels.

Syntax

cmdwin: :nexus: :config xport outputFilePath

Parameters
outputFilePath
The path to the output file that the conf ig command creates.

Comments

For more information about this command, select View > Command Window in
the CodeWarrior I1DE, then enter thisline in the window that appears:

help cmdwin::nexus::config

merge

Use this command to merge all trace-data stores into one ASCI|-formatted file. This
command sorts messages by theindex field.

Syntax

cmdwin: :nexus: :merge outputFilePath
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Parameters
outputFilePath
The path to the output file that the merge command creates.

Comments

For more information about this command, select View > Command Window in
the CodeWarrior IDE, then enter this line in the window that appears:

help cmdwin: :nexus::merge

xport

Use this command to produce an ASCI| dump for specified trace-data stores. This
command is not specific to the Nexus interface, and will work for all data stores (such as
the Virtual Trace Buffer).

Syntax
cmdwin: :trace: :xport list
cmdwin: :trace: :xport all outputDirectory

cmdwin: :trace: :xport databaseName outputFilePath

Parameters
list
Provides alist of all available stores.
all outputDirectory
Exports all available data stores to the specified output directory.
databaseName
The name of the data store.
outputFilePath
The path to the output file that the xport command generates.

Comments

For more information about this command, select View > Command Window in
the CodeWarrior IDE, then enter this line in the window that appears:

help cmdwin::trace: :xport
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Cycle Counter in the Simulator

Y ou can get the cumulative machine-cycle count and the machine-instruction count when
you use the simulator to debug your program.

NOTE  Dueto 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 for interactive use.

Cycle Counts in the P2002 Simulator

The cycle-counter register value in the P2002 simulator presents just core cycles without
taking into account cache delays. If you want cycle counts to take cache delaysinto
account, try these methods:

¢ Usetherunsim profiler option (runsim -p). It providesinformation per function.
e Usethe time () cal from the program.
¢ Usethe DPU counters from the program.

Working with Cycle Counts

This section explains how to reset cycle counts and how to determine cycles for an
algorithm.

Resetting the Machine Cycle Count
To reset the machine-cycle count, follow these steps:
1. Select View > Registers
The simulator’s Register s window (Figure 4.2) appears.
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Figure 4.2 Simulator Registers Window
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2. Click thetree control of the SC100 Simulator Registersnodein the tree.
The node expands to show alist of the simulator’ s registers.

3. Double-click the CYCLE register name.
The CYCLE register and its value appear in aregister window (Figure 4.3).

Figure 4.3 The CYCLE Register in the Debugger Register Window

i @project.eld C:\Documents and SekEine - 10| x|
H Register | Walue

CvCLE —

[~

&

4. Double-click the current value of the CYCLE register.

The value becomes editable.
5. Changethe value of the CYCLE register to zero (hexadecimal value 0x00000000).
6. Pressthe Enter key.
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Determine Machine Cycles for an Algorithm

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

1. Set abreskpoint before the beginning of the algorithm.
Set abreakpoint after the end of the algorithm.
Execute the program to the first breakpoint.

Resetting the Machine Cycle Count.

Execute the program to the second breakpoint.

g M 0D

The value CYCLE register in the Register s window shows the machine cycles used.

Debugging an Already Running Program

Y ou can use the IDE to start a program on target hardware, then disconnect from that
program such that it continues to run on the hardware. Later, you can use the Attach to
Process command of the IDE to reconnect to the program. In this way, you can debug a
program already running on the target hardware.

This section shows an example of how to debug an already-running program. In this
example, you:

« configure a sample project (the project has a simple incrementing counter that you
will observe throughout this section)

« start aprocess (in this case, the counter) executing on the target hardware
« detach the IDE from the process (leaving the process running on the target hardware)

« attach the IDE to the process (so that the IDE once again can control the process
running on the target hardware)

¢ demonstrate that the process continued to run while detached from the IDE (by
examining the counter value)

Configuring a Sample Project

This procedure shows how to configure a sample project to connect to target hardware. In
this example, you configure a project to connect to MXC 05 target hardware. The project
contains code for asimple while loop that will execute on the MXC 05 hardware.
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NOTE If you do not have MXC 05 hardware, modify these instructions for use with
your particular hardware. Use the while loop of the sample MXC 05 project
asaguidefor coding asimilar while loop for your particular hardware.

Follow these steps to configure the sample project:
1. Inthe CodeWarrior IDE, select File > New.

The New window appesars.
2. Inthe Project page, select Star Core SDMA Stationery.
3. Enter aname and specify alocation in which to save the new project.
4. Click the OK button.

The New Project dialog box appears.
5. Expand the M XC_05 group.
6. Select StarCore under the MXC_05 group.
7. Click the OK button.

A new project window appearsin the IDE.
8. Specify aremote connection for the target hardware.

a Select Edit > Preferences.

The I DE Prefer ences window appears.

b. Sedect Remote Connectionsfrom the IDE Prefence Panels list on the left-hand
side of the window.

The Remote Connections preference panel appears in the window.
c. Fromthelist of remote connections, select the connection for your target hardware.

NOTE If you have not used this preference panel to define a remote connection, see
the IDE User’s Guide for more information.

d. Click the OK button.
The IDE saves your changes and closes the IDE Preferences window.
9. Configure the project’ s remote-debugging settings to connect to the target hardware.
a. Sdect Edit > StarCore Stationery Settings.
The Target Settings window appears for this project.

b. Select Remote Debugging from the Tar get Settings Panelslist on the left-hand
side of the window.

The Remote Debugging settings panel appears in the window.
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¢. Usethe Connection list box to specify the remote connection that you selected in
the Remote Connections preference panel (in an earlier step).

NOTE  The connection you specify contains the information that the IDE usesto
connect to the target hardware.

d. Click the OK button.
The IDE saves your changes and closes the Target Settings window.

Starting a Process

This procedure shows how to start an example process running on the target hardware.
The example processisasimple while loop that increments a counter.

1. Select Project > Debug.

The IDE downloads the while loop code to the target hardware. The debugger
window appears. The IDE halts execution at the beginning of the main function in the
code.

2. Select Project > Run.

The IDE starts execution of thewhi 1e loop code. The counter beginsincrementing as
it runs on the target hardware.

Detaching from the Process

This procedure shows how to detach the IDE from a process currently under its control.
Rather than kill the process, you instruct the I DE to |eave the process running on the target
hardware.

Follow these steps to detach from the process:

1. Bring forward the debugger window of the process from which you want to detach the
IDE.

2. Select File> Close.

A dialog box appears, asking whether you want to resume the process, kill it, or cancel
the operation.

3. Click the Resume button.

The IDE closes the debugger window. Rather than terminating the process, the IDE
just detaches from that process. The process continuesto run on the target hardware. In
this example, the counter of the detached process continues to increment as it runs on
the target hardware.
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Attaching to the Process

This procedure shows how to attach the IDE to the process already running on the target
hardware. After you attach the IDE to the process, you can once again debug it. In this
example case, to prove that the process continued running on the target hardware, you can
stop its execution and examine its most recent counter value.

NOTE  Follow these steps after you detach from aprocess, as explained in the previous
procedure. Otherwise, you will not have an already-running program for the
IDE to debug.

Follow these steps to attach to the process:
1. Bring forward the IDE.
2. Select Debug > Attach to Process.

The I DE attaches to the process running on the target hardware. The debugger window
for that process appears in the IDE. The IDE can now control the process once again.

3. Select Debug > Stop.

The IDE halts execution of the while loop code. Now examine the counter valuein
the debugger window. Notice that the counter continued incrementing as the code
continued running on the target hardware.

4. Select Debug > Kill.

The IDE terminates the process running on the target hardware and closes the
debugger window.

Debugging an .eld File without a Project

Y ou can use the IDE to debug an . e1d file that does not have an associated CodeWarrior
project. When you debug an . e1d file thisway, the IDE uses a default project named
SC100 _Default Project.xml to createanew project that containsthefile. You
can modify the default project to better suit your needs.

Creating a Project for an .eld File

Todebug an . eld filethat does not have an associated CodeWarrior project, follow these
steps:
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1. Start the CodeWarrior IDE.

2. Select File> Open.
A standard dialog box appears.

3. Usethedialog box to open the . e1d file that you want to debug.
The Choose Debugger dialog box (Figure 4.4) appears.

NOTE  Alternatively, instead of using the dialog box to open the . e1d file, you can
drag and drop the file onto the IDE.

Figure 4.4 The Choose Debugger Dialog Box

Choose Debugger x|

Choose a debugger:
{* StarCore Ry
" SC100 Simulator

Ok, I Cancel

4. Inthe Choose Debugger dialog box, click the option button next to the appropriate
debugger.

5. Click the OK button.

The IDE creates a CodeWarrior project for the . e1d file and displaystheresult in a
project window.

6. Select Edit > Target Settings, where Target is the name of the current build target.
The Target Settings window appears.

7. Fromthe Target Settings Panelslist on the |eft side of the Target Settings window,
select SC100 Debugger Tar get.

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

8. Usethe Target list box of the SC100 Debugger Target panel to specify the appropriate
debugging target.

NOTE  If your source-code filesreside in a different directory than the . e1d file, use
the Access Paths panel to specify the paths to the source-code files.

9. Inthe Target Settings window, click the Apply button.
The IDE saves your configuration.
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10. Select Project > Debug.
The IDE starts a new debugging session.

NOTE If youdebug a . e1d file without a corresponding CodeWarrior project, the
IDE sets the Build before running option of the Build Settings preference
panel to Never.

Consequently, if you open another project after debugging a . e1d file, you
must set the Build before running option to Ask or Always before you can
build that project.

Modifying the SC100 Default Project File

When you drag and drop an . e1d fileinto the IDE, it uses the

SC100 Default Project.xml fileto create anew project. You can modify this
default project file to better suit your needs. For example, you can change the target
hardware defined in thefile.

To change the target hardware in the default SC100 project file, follow these steps:
1. Select File> Open.
A standard dialog box appears.

2. Usethe dialog box to select the default SC100 project file, named
SC100_Default Project.xml.

NOTE  Thedefault SC100 project file resides in this location, where CodeWarrior is
the path to your CodeWarrior installation:

CodeWarrior\bin\Plugins\Support\SC100 Default Project.
xml

3. Click the Open button.
The content of the default SC100 project file appearsin a new editor window.
4. Bring forward the editor window that shows the default SC100 project file content.
5. Select Search > Find.
The Find dialog box appears.
6. Enter thistext in the Find text box: SC_Debug Target Protocol
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7. Click the Find button.

The IDE finds the specified text in the default SC100 project file. The editor window
scrollsto reveal the found text.

NOTE  Thefound text should be part of thisline:

<SETTING><NAME>SCC_Debug Target Protocol</NAME>
<VALUE>Platform 2002 Simulator</VALUE></SETTING>

If the found text doesis not part of this line, repeatedly select Search >
Find Next until you find the line.

8. Changethe <VALUE> element text to reflect the target hardware you want to use.

For example, to debug the project on the i.300-30 target hardware, change the
specified lineto this:

<SETTING><NAME>SC_Debug_ Target Protocol</NAME>
<VALUE>1.300-30 Hardware</VALUE></SETTING>

NOTE  Thetext that you enter for the <VALUE > element must match one of the values
listed in the Tar get list box of the SC100 Debugger Target settings panel.

9. Select File> Save.
The IDE saves your changes to the default SC100 project file.
10. Select File> Close.
11. Select File > Exit.
12. Re-launch the CodeWarrior IDE.
The IDE loads the changes in your modified SC100 default project file.

Now you can start with an executable file and create a project that uses the target hardware
you specified in the modified SC100 default project file.

Debugging Multiple ELF Files

The build process does not always place the symbolics information for external code into
the application itself. For example, if your application makes calls to code that residesin
ROM or a shared library, your application might not always contain symbolics
information for that code. The debugger can debug just the code for which it has
symbolics information. In order to debug an application that makes calls to external code,
you must debug multiple ELF files.
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For example, to debug the application that makes calls to code in ROM, you would debug
thesefiles:

¢ the ELFfilefor the application itself
« the ELFfile corresponding to the code that residesin ROM
« any other ELF files corresponding to valid memory that you want to debug

Depending on the symbolics information present in the additional ELF files, you can
debug the code corresponding to the external code just as you would debug the code
corresponding to the application itself. For example, by debugging multiple ELF files you
can step through, examine the stack crawl of, and set breakpoints in the external code.

To debug multiple ELF files, follow these steps:

1

Determine the additional ELF files that you must debug together with the ELF file for
the current build target.

Select Edit > Targetname Settings, where Targetname is the name of the current
build target.

The Target Settings window appears.

From the Target Settings Panelslist on the left side of the Target Settings window,
select Other Executables.

The Other Executables panel appears.
For each additional ELFfile:
a. Click the Add button.
The Debug Additional Executable dialog box appears.
b. Click the Choose button.
The Choose an Executable to Debug dialog box appears.
¢. Usethediaog box to select the ELFfile.
d. Click the Open button.
The path to the ELF file appears in the File location text box.
e. Click the OK button.

The ELF file appears as a new entry in the Other Executableslist.

Initialization File

Aninitializationfileisatext file that tellsthe debugger how to initialize the hardware after
reset but before downloading executable code. Use initialization-file commands to write
valuesto various registers, core registers, and memory locations.
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To use an initialization file, you must check the Use I nitialization File checkbox and
specify the name of the initidlization file in the SC100 Debugger Target panel.

This section has these topics:
« Example Initialization File
* Setting the IMMR Value
* [Initialization File Commands

Example Initialization File

Listing 4.1 shows part of aninitidization file. Initialization files reside in this directory,
where CodeWarrior is the path to the directory in which you installed your CodeéWarrior
product:

e Windows:
CodeWarrior\StarCore Support\Initialization Files\
RegisterConfigFiles\

e Solaris:
CodeWarrior /starcore _support/Initialization Files/
RegisterConfigFiles/

Y ou can customize initialization files to better suit your needs. See “Initialization File
Commands’ on page 145 for more information.

Listing 4.1 Excerpt from an Initialization File

POST-RESET-ON

stopCore

; Initialize M2 RAM

writememlé Oxfff5cc78 0x0036
writememlé Oxfff5cc7c 0x0007

Setting the IMMR Value

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

The debugger uses the value of the IMMR to determine the address of other PPC-bus
memory-mapped registers.

The debugger recognizes a changein the IMMR only if you write to the IMMR by name
(not by address) in the initidization file.
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If you initialize the IMMR by address, the debugger behaves asif you left the IMMR
unchanged. In that case, the debugger uses the default reset value for the IMMR
(0xF0000000) as the base address for PPC-bus memory-mapped registers when
performing all other reads and writes to those registers.

NOTE  Theonly exception to thisruleisif you previously changed the value of the

IMMR register by name.

Initialization File Commands
Several initialization-file commands exist that let you:

* Writeto aregister or memory location of a specified device in the JTAG chain

« Writeto aregister or memory location of a default device (specified in the SC100
Debugger Target panel of the current project) in the JTAG device chain

Table 4.3 Initialization File Commands

DSPJTAGClockSpeed

PRE-RESET-ON

PRE-RESET-OFF

POST-RESET-ON

POST-RESET-OFF setMMRBasel16
writeDevicemem8 writeDevicemem16
writeDevicemem32 writeDevicemem64
writemem8 writemem16
writemem32 writemem64
writemmr8 writemmr16
writemmr32 writemmr64
writereg8 writereg16
writereg32 writereg40

DSPJTAGCIlockSpeed

Setsthe JTAG clock speed.
DSPJTAGClockSpeed speed
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Parameter
speed
Kilohertz rate, such as 1000.

Remarks

The IDE uses the JTAG clock speed you specify to set the debug port clock frequency for
the USBTAP or EthernetTAP.

PRE-RESET-ON

Specifies commands to execute before areset.
PRE-RESET-ON

Remarks

Either command PRE-RESET-OFF or POST-RESET-ON halts this functionality.
For example, if the initialization file includes both PRE-RESET-ON and PRE-RESET -
OFF, the debugger executes all the intervening commands before the reset.

If theinitialization file does not include either PRE-RESET-ON Or POST-RESET -ON,
the debugger executes all the commands before the reset.

PRE-RES

ET-OFF

Indicates the final command to execute before the reset.
PRE-RESET-OFF

POST-RE

SET-ON

Indicates commands to execute after the reset.
POST-RESET-ON

Remarks

The command POST-RESET-OFF halts this functionality. For example, if the
initiaization file includes both POST-RESET-ON and POST-RESET-OFF, the
debugger executes al the intervening commands after the reset.
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If theinitialization file does not include either PRE-RESET-ON Of 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

setMMRBasel6

Provides the debugger with the base value of a Memory Mapped Register (MMR).

setMMRBasel6é MMR register name base value

Parameters
MMR_register name

The name of a StarCore memory-mapped register. For example, IMMR.

NOTE  Inmost cases, you can specify IMMR (Internal Memory Map Register) for
this parameter.

base value

The base value of the specified MMR. The debugger uses this value to determine
the location of the MMR.

Remarks

Use this command to attach the debugger to a running program on a board. This scenario
requires the command because, at attach-time, the debugger cannot determinethe MMR’s
base value from aregister-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 checkbox of this panel.

3. Check the Use Initialization File checkbox of this panel and enter the path of the
initiglization file that contains your setMMRBase16 command.

4. From the IDE’'s menu bar, select Debug > Attach
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writeDevicemem8
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.
memory location

Addressin device memory.

value

Valueto write (in decimal or hexadecimal notation).

writeDevicemem16
Writes a 16-bit value to the specified memory location of the specified device on the
JTAG chain.

writeDevicememlé JTAG index memory location value

Parameters
JTAG index

JTAG chain device identifier.
memory location

Addressin device memory.

value

Valueto write (in decimal or hexadecimal notation).

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
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Parameters
JTAG index

JTAG chain device identifier.
memory location

Addressin device memory.
value

Valueto write (in decimal or hexadecimal notation).

writeDevicemem64
Writes a 64-bit value to the specified memory location of the specified device on the
JTAG chain.

writeDevicememé64 JTAG index memory location value

Parameters
JTAG index

JTAG chain device identifier.
memory location

Addressin device memory.
value

Valueto write (in decimal or hexadecimal notation).

writemem8

Writes an 8-bit value to memory.

writemem8 memory location value

Parameters

memory location
Addressin device memory.

value

Vaue to write (in decimal or hexadecimal notation).
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writemem16

Writes a 16-bit value to memory.

writememlé memory location value

Parameters

memory location
Addressin device memory.

value

Vaueto write (in decimal or hexadecimal notation).

writemem32

Writes a 32-hit value to memory.

writemem32 memory location value

Parameters

memory location
Addressin device memory.

value

Vaue to write (in decimal or hexadecimal notation).

writememo64

Writes a 64-hit value to memory.

writememé64 memory location value

Parameters
memory location
Addressin device memory.

value

Vaueto write (in decimal or hexadecimal notation).
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writemmr8

Writes to an 8-bit, memory-mapped register.

writemmr8 memory mapped register value

Parameters

memory mapped register
Register name.

value

Vaue to write (in decimal or hexadecimal notation).

writemmrl6

Writes to a 16-bit, memory-mapped register.

writemmrlé memory mapped register value

Parameters

memory mapped register
Register name.

value

Vaueto write (in decimal or hexadecimal notation).

writemmr32

Writes to a 32-bit, memory-mapped register.

writemmr32 memory mapped register value

Parameters

memory mapped register
Register name.

value

Vaue to write (in decimal or hexadecimal notation).
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writemmr64

Writes to a 64-bit, memory-mapped register.

writemmr64 memory mapped register value

Parameters

memory mapped register
Register name.

value

Vaueto write (in decimal or hexadecimal notation).

writereg8

Writes to an 8-hit core register.

writereg8 core register value

Parameters
core register
Register name.

value

Vaue to write (in decimal or hexadecimal notation).

writereg16

Writes to a 16-hit core register.

writereglé core register value

Parameters
core register
Register name.

value

Vaueto write (in decimal or hexadecimal notation).
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writereg32

Writes to a 32-bit core register.

writereg32 core register value

Parameters

core register
Register name.

value

Vaue to write (in decimal or hexadecimal notation).

writereg40

Writes to a40-bit core register.

writereg40 core register value

Parameters

core register
Register name.

value

Vaueto write (in decimal or hexadecimal notation).

L2 Event Monitor

Usethe Level 2 (L2) event monitor to configure counters for L2 cache-controller events
and to examine collected counter data. Figure 4.5 showsthe L2 Event Monitor
Configuration window. Table 4.4 explains each option in the window. To open this
window, select Project > Debug to start a debugging session, then select Debug > L2
Event Monitor.
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Figure 4.5 L2 Event Monitor Configuration Window

L2 Event Monitor Configuration 5[

— Event Monitar Contral
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[ Intermupt Polarity : &ctive Low [~ Interrupt Type : Level Sensitive

—EMCO

Event Source : |Disabled j

Counter Flag Set Condition : |Dn Owerflow j

™ Generate Intermupt on counter flag set [ Reset Counter On OKA4pply
—EMC1

Event Source : |Disabled j

Counter Flag Set Condition : IDn Dverflow j

[™ Gererate Intermupt am counter flag set [~ Reset Counter On DK A4pply
—EMC2

Event Source : IDisabIed j

Counter Flag Set Conditior : |Dn Owerflow j

[ Generate Irtemupt on counter flag set [~ Reset Counter On OK.Apply
—EMC3

Event Source IDiSﬂHBd 4

Counter Flag Set Condition : |Dn Owerflow j

[” Generate Intemipt on counter flag set [ Reset Counter On OK./Apply

Add Formula | Bemave Farmula |

Applied Counter Arithretic Formulae

(0] | Cancel |
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Table 4.4 L2 Event Monitor Configuration Window Options

Option

Explanation

Interrupt Pulse Duration

This setting takes effect when you clear the Interrupt Type:
Level Sensitive checkbox.

Use this list box to specify the number of clock cycles for
which an interrupt line remains active:

The IDE writes the appropriate values to bits 3 through 5 of
the Monitor Control (EMMC) register.

Interrupt Polarity: Active
Low

Checked—The IDE configures the interrupt as active low.
Cleared—The IDE configures the interrupt as active high.

The IDE writes the appropriate value to bit 2 of the EMMC
register.

Interrupt Type: Level
Sensitive

Checked—Interrupts activate on a level change.
Cleared—Interrupts activate on an edge change.

The IDE writes the appropriate value to bit 1 of the EMMC
register.

Event Source

For the corresponding event counter, specify the type of
event that the event counter counts.

The IDE writes the appropriate values to bits 2 through 5 of
the counter configuration register EMCCx, where x is the
specified event counter.

Counter Flag Set
Condition

For the corresponding event counter, specify whether to set
the counter flag on an overflow condition or on an increment
condition.

The IDE writes the appropriate value to bit 1 of the EMCCx
register, where x is the specified event counter.

Generate Interrupt on
counter flag set

Checked—The corresponding event counter generates an
interrupt after meeting the Counter Flag Set Condition that

you specify.
Cleared—The corresponding event counter does not

generate an interrupt after meeting the Counter Flag Set
Condition that you specify.

The IDE writes the appropriate value to bit 0 of the EMCCx
register, where x is the specified event counter.
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Table 4.4 L2 Event Monitor Configuration Window Options (continued)

Option

Explanation

Reset Count

For the corresponding event counter, click to reset the
counter value.

The IDE clears bits 8 through 10 of the EMMCX register,
where x is the specified event counter.

Counter Arithmetics

Click to open the Counter Arithmetic Formula window
(Eigure 4.6). Use this window to create an expression that
performs counter arithmetic.

In the Counter Arithmetic Formula window, click the OK
button to add the expression to the Applied Counter
Arithmetic Formulae list. Click the Cancel button to discard
the expression and close the window.

Applied Counter
Arithmetic Formulae

Each time you click the OK button in the Counter
Arithmetic Formula window, the expression you created
appears in this list. The L2 Event Monitor computes the
value of each formula in the list. Each computed value
appears in the L2 Event Counter Report window (Eigure
4.7).

OK Click to save the current settings, then open the L2 Event
Counter Report Window.

Apply Click to save the current settings.

Cancel Click to discard the current settings, then close the window.

Figure 4.6 Counter Arithmetic Formula Window

Counter Arithmetic For

x|

EMCO| EMCT | EMCZ

[
[

EMC3

Cancel

CLS

ok,
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Figure 4.7 showsthe L2 Event Counter Report window. This debugger-console window
shows the current configuration, counter values, and computed counter arithmetic
formulae. The IDE reads the counter registers EMCx, where x is a specific counter
register, to determine the current counter values.

To open the L2 Event Counter Report window, configure settingsin the L2 Event Monitor
Configuration Window, then click the OK button.

The L2 Event Counter Report window can display significantly different values (even
CLXK ticks) depending on whether you enable L1 cache. For example, if you enable L1
cache and begin with both L1 and L2 cache empty, you might see 0x4000 cycles on the
first run and less than 32 at the second run. This situation is normal for hit/miss counters
because L1 cache, not L2 cache, services the requests. Also, you might see different
values for CLK because L2 cache entersidle mode (CLKEN inactive) after a number of
inactive cycles.

Figure 4.7 L2 Event Counter Report Window

i mL2 Event Counter Report 1Ol x|
L2 Event Monitor Enakled : True :I

Interrupt Pulse Duration : 1 CLE cycle
Interrupt Polarity : Active High
Interrupt Type : Edge Sensitive

EMCO Settings -

Counter Event Source : Counter Disabled
Flew Set Condition : Cn Cverflos
Fenerate Interrupt Cn Flag : False
Counter Reset Cn CE/ipply: False

Counter Event Source : Counter Disakled
Flagy Set Condition : Cn Overflow
Generate Interrupt Cn Flag : False
Counter Reset Cn CEfipply: False

Counter Event Source : Counter Disabled
Flagy Set Condition : Cn Overflow
Generate Interrupt On Flag : False
Counter Reset Cn CK/ipply: False

Counter Event Source : Counter Disabled
Flawy Set Condition : Cm Overflow
Generate Interrupt Cn Flag : False
Counter Reset On OF/Apply: False

EMZO a
EMC1 a -
1| HA
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Kernel Awareness

Y ou can specify that you use a supported real-time operating system (RTOS) by using the
Kernel Awarenesslist box of the SC100 Debugger Target panel to specify an RTOS.

If you do not use an RTOS, use the Kernel Awarenesslist box to specify None.

When you debug an application using the Enea OSE RTOS, the IDE displays a menu
called OSE. This menu has one command, Task Info.

When you select OSE > Task I nfo, the Taskswindow (Figure 4.8) appears. This window
shows information about all running tasks.

Figure 4.8 Tasks Window

imTasks _- ] [m] 4
(0x00000005) =slave [ (0x00000002) timerInt Info
(0x00000004) master Name: timerInt
(0x00000003) extralnt Ftatus: Deadsy
: timerInt nurThreadID: z
(0x00000001) myIdle E----Priority: 21
Type: Int

Clicking atask namein the left pane of the Tasks window selects atask. The right pane of
the window shows information about the currently selected task.

Table 4.5 explains the Tasks window descriptors.

Table 4.5 Tasks Window Descriptors

Label Description

Name The name of the task.

Status The current status of the task (for example, Ready, Running, or
Stopped).

mwThreadlD The ID number assigned to the task thread.
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Table 4.5 Tasks Window Descriptors (continued)

Label Description
Priority An integer value that indicates the priority for running a task.
Type The type of the task:

* Prio — prioritized task

* Bkgr — background task

e Int— interrupt task

» Time — timer interrupt task
* Phan — phantom task

* Kill — previously killed task
* lllg — Invalid (illegal) task
* ldle — idle task

Manipulating Target Memory

The Debug menu provides two commands that let you manipulate target memory while
you debug source code:

¢ Load/Save Memory
« Fill Memory

Load/Save Memory

Toload or save the contents of your target memory, select Debug > L oad/Save Memory.
The L oad/Save M emory dialog box appears. Figure 4.9 shows this dialog box. Table 4.6
explains each dialog-box option.
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Figure 4.9 Load/Save Memory Dialog Box

Load/Save Memory x|

Hiztary : I

— Parameters

" O peration

 Load Memary

i Save Memaory

Memory Type: IB Bit Access j

Address [hew): IEI:-tEI

Cancel |

Dzt [hexdnteqer]: I

Size [hes/integer): IEIHFFFF

File name: ImyMemuryBlock.hin Browse |

™ Owenarite Existing

File: format: IBinar_'r' Fiaw j

— Progress

Table 4.6 Load/Save Memory Dialog Box Options

Option Explanation

History This list box shows all previous load- and save-memory
operations. Select a previous load or save operation to
repeat that action.

Operation These option buttons let you select between load operations

and save operations.

¢ Load Memory

Click this option button to select a load-memory operation.

* Save Memory

Click this option button to select a save-memory operation.

Memory Type

This list box lets you select the size of the memory units.
You can select:

» 8-bit access
» 16-bit access
e 32-bit access

Address

Enter in this text box the memory address where you want to
start loading or saving memory.
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Table 4.6 Load/Save Memory Dialog Box Options (continued)

Option Explanation

Size The Size text box lets you specify the size in bytes of the
memory region you want to load or save.

Filename Enter in this text box the path to the file you wish to use for

the desired memory operation. Alternatively, click the
Browse button to open a dialog box that you can use to
specify the file.

Overwrite Existing

Check this checkbox to overwrite the contents of the file that
you specify in the Filename text box.

Clear this checkbox to append to the contents of the file that
you specify in the Filename text box.

Note that this option is available only when you perform
Save operations.

File Format

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.

Fill Memory

To fill amemory region of your target board with a given value, select Debug > Fill
Memory. The Fill Memory dialog box appears. Figure 4.10 showsthis dialog box. Table
4.7 explains each dialog-box option.
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Figure 4.10 Fill Memory Dialog Box

Hiztom : I

x|
[

— Parameters

bemary Type - |8 Bit Access j

Address [hex] : |D:-:D

Cancel |

Size [hex/integer): IDHFF

Fill E xpr. [hexinteger]: IEI:-:1 ZHAECD

— Progress

Table 4.7 Fill Memory Dialog Box Options

Option Explanation
History This list box lists all the previous fill operations. Select a
previous fill operation to repeat that action.
Memory Type This list box lets you select the size of the memory units.
You can select:
» 8-bit access
» 16-bit access
» 32-bit access
Address Enter in this text box the memory address at which to start
filling target memory.
Size Enter in this text box the size (in bytes) of the memory region
that you want to fill.
Fill Expr. Enter in this text box the value with which to fill the memory
region

Memory Management Unit Config

P2002 architectures have access to a memory-management unit (MMU). This unit allows
different user tasks or programs (usually in the context of an RTOS) to use the same areas
of memory. To usethe MMU, you set up amapping for data and instruction addresses,
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then enable address trandl ation. The mapping links virtual addressesto physical addresses.
Trandlation occurs before software acts on the addresses.

Y ou use the MMU Config window to specify the mapping information from virtual
addresses to physical addresses. If neither you nor the application (such as the RTOS or
user program) specifies the mapping information, processing treats all addresses as
physical addresses.

After you specify amemory layout in the . 1c £ file, you use the MMU Config window to
specify mapping information. The IDE uses this information to generate MMU
initialization code.

For more information about the registers and bitfields that the MMU Config window
configures, refer to the SC140e Platform 2002 User’s Guide.

Opening the MMU Config Window
To open the MMU Config window, select View > MMU Config.

Generating Initialization Code for the MMU

To havethe IDE generate MMU initialization code from the current settingsin all pages of
the MMU Config window, follow these steps:

1. Usethelist box next to the Gener ate code button to specify that you want to generate
C or asm (assembly) initialization code for the MMU.

2. Click the Generate code button.

The IDE validates the configuration, then generates theinitialization code. A Save As
dialog box appears.
3. Usethediaog box to save the generated initialization code to afile.

Writing the Configuration to the MMU

To write the current configuration in al pages to the MMU, click the Write button.

Refreshing the MMU Config Window

To update the information shown in all pages of the MMU Config window, click the
Refresh button.
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General

Use this page to specify the target hardware for which the IDE generates initialization
code.

Figure 4.11 shows the General page of the MMU Config window. Table 4.8 explains
each panel option.

Figure 4.11 MMU Config Window—General Page

i mMMU Config project.eld C:'Program Files'Metrowerks' CodeWarrior _ 1Ol x|

General | Frogram MATT | Data MATT |

Statu

Current Frocess 1D 01 A

[~ Memary Protection Enable

[¥ DFU Enable Current Data D 01 -

Generate code IE 'l Write: Refresh
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Table 4.8 MMU Config Window Options—General Page

Option

Explanation

Address Translation Enable

Checked—Enables address translation. For example,
translation occurs from a virtual address to a physical
address.

Cleared—Disables address translation. For example,
translation does not occur from a virtual address to a
physical address.

This option corresponds to the Address Translation
Enable (ATE) bit of the MMU Control Register (M_CR).

Memory Protection Enable

Checked—Enables protection checking for all enabled
segment descriptors. With this option checked, the
system consumes more power.

Cleared—Disables protection checking for all enabled
segment descriptors. With this option cleared, the
system consumes less power.

This option corresponds to the Memory Protection
Enable (MPE) bit of the MMU Control Register (M_CR).

DPU Enable

Checked—Enables the Debug and Profiling Unit
(DPU).

Cleared—Disables the DPU. With this option cleared,
DPU registers are disabled for read and write
accesses.

This option corresponds to the Debug and Profiling Unit
Enable (DPUE) bit of the MMU Control Register
(M_CR).

Current Process ID

Specify the currently running process identifier.

This option corresponds to the Current Program ID
(CPID) bits of the Current Program ID Register
(M_CPID).

Current Data ID

Specify the currently running process-data identifier.

This option corresponds to the Current Data ID (CDID)
bits of the Current Data ID Register (M_CDID).
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Program MATT

Use this page to specify descriptors for the program memory-address trandation table

(MATT).

Figure 4.12 shows the Program MATT page of the MMU Config window. Table 4.9
explains each panel option.

Figure 4.12 MMU Config Window—Program MATT Page

i mMMU Config project.eld C:'Program Files'Metrowerks' CodeWarric _ 1Ol x|

General Frogram MATT I Data MATT |

Delete |

add | Change |

Addre: Size

Wirtual Address IUWQ‘:'D Range size IEEEB 'l
Physical ID:425UD Buirst size |1 'I

Froperties

Permizsions I Shared = l [~ Cachable

Signals INone l I PR

[~ PAPS

[~ Prefetch line

Generate code IE 'l Write: | Refresh

Table 4.9 MMU Config Window Options—Program MATT Page

Option

Explanation

Descriptor List

Shows the current list of program MATT descriptors.

Virtual Address

Enter the virtual base address of the program segment.

This option corresponds to the Program Segment
Virtual Base Address and Size (PSVBAS) bits of the
Program Segment Descriptor Registers A (M_PSDAX)
that configure the virtual base address.
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Table 4.9 MMU Config Window Options—Program MATT Page (continued)

Option

Explanation

Physical

Enter the most-significant part of the physical address
to use for translation. The value that you specify with
the Range size list box determines the size of the most-
significant part.

This option corresponds to the Program Segment
Physical Base Address (PSPBA) bits of the Program
Segment Descriptor Registers B (M_PSDBX).

Range size

Specify the size of the program segment.

This option corresponds to the Program Segment
Virtual Base Address and Size (PSVBAS) bits of the
Program Segment Descriptor Registers A (M_PSDAX)
that configure the size.

Burst Size

Specify the number of transactions (beats) on the bus
that the bus controller cannot interrupt. This burst size
applies in the region to a cacheable segment.

This option corresponds to the Program Burst Size
(PBS) bits of the Program Segment Descriptor
Registers B (M_PSDBXx).

Permissions

Specify whether to share the program segment.

This option corresponds to the System/Shared Virtual
Program Memory (SSVPM) bit of the Program
Segment Descriptor Registers A (M_PSDAX).

Signals

Specify whether to use special attribute signals to
activate a cache-coherency snooper on an external
system.

You can use Global Program 0 (GPO0), Global Program
1 (GP1), or both special attribute signals.

This option corresponds to the GP0O and GP1 bits of the
Program Segment Descriptor Registers B (M_PSDBX).

Cacheable

Checked—Enables caching of the segment in
instruction cache.

Cleared—Disables caching of the segment in
instruction cache.

This option corresponds to the Instruction Cacheability
(IC) bit of the Program Segment Descriptor Registers A
(M_PSDAX).
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Table 4.9 MMU Config Window Options—Program MATT Page (continued)

Option

Explanation

PAPU

Checked—The segment has user-level fetch
permission for program accesses. If you check the
PAPS option as well, you disable program-protection
checks for this segment.

Cleared—The segment does not have user-level fetch
permission for program accesses.

This option corresponds to the Program Access
Permission in User Level (PAPU) bit of the Program
Segment Descriptor Registers A (M_PSDAX).

PAPS

Checked—The segment has supervisor-level fetch
permission for program accesses. If you check the
PAPU option as well, you disable program-protection
checks for this segment.

Cleared—The segment does not have supervisor-level
fetch permission for program accesses.

This option corresponds to the Program Access
Permission in Supervisor Level (PAPS) bit of the
Program Segment Descriptor Registers A (M_PSDAX).

Prefetch line

Checked—Enables the fetch unit's program-line pre-
fetch to a segment cacheable in instruction cache.

Cleared—Disables the fetch unit's program-line pre-
fetch to a segment cacheable in instruction cache.

This option corresponds to the Program Pre-fetch Line
Enable (PPFE) bit of the Program Segment Descriptor
Registers B (M_PSDBXx).

Data MATT

Use this page to specify descriptors for the data memory-address transl ation table.

Figure 4.13 shows the Data MATT page of the MMU Config window. Table 4.10

explains each panel option.
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Figure 4.13 MMU Config Window—Data MATT Page

i mMMU Config project.eld C:'Program Files',Metrowerks' CodeWarria _ 1Ol x|
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Table 4.10 MMU Config Window Options—Data MATT Page

Option

Explanation

Descriptor List

Shows the current list of data MATT descriptors.

Virtual Address

Enter the virtual base address of the data segment.

This option corresponds to the Data Segment Virtual
Base Address and Size (DSVBAS) bits of the Data
Segment Descriptor Registers A (M_DSDAX) that
configure the virtual base address.

Physical

Enter the most-significant part of the physical address
to use for translation. The value that you specify with
the Range size list box determines the size of the most-
significant part.

This option corresponds to the Data Segment Physical
Base Address (DSPBA) bits of the Data Segment
Descriptor Registers B (M_DSDBX).
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Table 4.10 MMU Config Window Options—Data MATT Page (continued)

Option

Explanation

Range size

Specify the size of the data segment.

This option corresponds to the Data Segment Virtual
Base Address and Size (DSVBAS) bits of the Data
Segment Descriptor Registers A (M_DSDAX) that
configure the size.

Burst Size

Specify the number of transactions (beats) on the bus
that the bus controller cannot interrupt. This burst size
applies in the region to a cacheable segment.

This option corresponds to the Data Burst Size (DBS)
bits of the Data Segment Descriptor Registers B
(M_DSDBX).

Permissions

Specify whether to share the data segment.

This option corresponds to the Supervisor/Shared
Virtual Data Memory (SSVDM) bit of the Data Segment
Descriptor Registers A (M_DSDAX).

Signals

Specify whether to use special attribute signals to
activate a cache-coherency snooper on an external
system.

You can use Global Data 0 (GDO0), Global Data 1
(GD1), or both special attribute signals.

This option corresponds to the GDO and GD1 bits of
the Data Segment Descriptor Registers B (M_DSDBX).

DAPU

Specify whether to allow user-level read, write, both, or
neither types of data access.

This option corresponds to the Data Access Permission
in User Level (DAPU) bits of the Data Segment
Descriptor Registers A (M_DSDAX).

DAPS

Specify whether to allow supervisor-level read (r-),
write (-w), both (rw), or neither (--) types of data
access.

This option corresponds to the Data Access Permission
in Supervisor Level (DAPS) bits of the Data Segment
Descriptor Registers A (M_DSDAX).
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Table 4.10 MMU Config Window Options—Data MATT Page (continued)

Option

Explanation

Write Policy

Specify the policy to use for data writes and cache:

* Cacheable write through—Every write
operation updates both cache and higher-
level memory. The core does not stall until
the access completes, unless a read-after-
write condition occurs. The cache updates a
cacheable write-through access on a hit only.

* Cacheable write back—Write operations go
through the data cache and the write-back
buffer. A write-back operation writes
information only to the valid bit resolution in
the cache.

* Non Cacheable write through—The core
does not stall until the access completes,
unless a read-after-write condition occurs,
and the region is non-cacheable.

* Non Cacheable write through with stall—
The core stalls until the access completes,
and the region is non-cacheable.

This option corresponds to the Data Write Policy
(DWP) bits of the Data Segment Descriptor Registers B
(M_DSDBX).

Prefetch line

Checked—Enables the fetch unit's data-line pre-fetch
to a segment cacheable in data cache.

Cleared—Disables the fetch unit's data-line pre-fetch to
a segment cacheable in data cache.

This option corresponds to Data Pre-fetch Line Enable
(DPFE) bit of the Data Segment Descriptor Registers B
(M_DSDBX).

Nexus Trace

This section explains how to use the IDE’s Nexus trace feature. Y ou can use Nexus trace

to complete these tasks:

« use Enhanced On-Chip Emulation (EONCE ™) debugging to trace program flow in

specific parts of code

« trace data changes in specific memory ranges

« use Data Acquisition trace to monitor write operations to a specific address

« use Nexus watchpoint messaging to capture watchpoint events
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For an example of using Nexus trace, complete these tasks in the order shown:

1. Configuring a Project for Nexus Trace

2. Configuring Nexus Trace Settingsin a Project
3. Configuring EONCE Settingsin a Project
4, Collecting and Analyzing Nexus Trace

“Using Nexus Trace Highlighting” on page 190 gives an example of using the IDE’s
Nexus trace-highlighting feature.

Configuring a Project for Nexus Trace

Follow these steps to configure a project to use Nexus trace:
1. Open asample project.
a  Seect Start > Programs > Freescale CodeWarrior > CodeWarrior for

Star Core And SDMA number > CodeWarrior | DE from the Windows® task
bar, where number is the CodeéWarrior product’s version number.

The IDE starts. The main CodeWarrior window appears.
b. From the CodeWarrior menu bar, select File > Open.
The Open dialog box appears.

¢. Usethe Open dialog box to find and open the Nexus directory at this location,
where CWInstall is the path to the root level of your CodeWarrior installation:

CWinstall\ (CodeWarrior Examples)\StarCore Examples\Nexus
d. Selectthenexus example.mcp file.
e. Click the Open button.

The IDE opens the project. The project window appears, docked at the left side of
the main window.

2. Configure the project’s remote connection.

NOTE  Asanexample, this step showshow to create aremote connection for MXC-05
hardware. If you have different hardware, use this step as a guide to create an
appropriate remote connection.

a. Select Edit > Preferences from the CodeWarrior menu bar.
The I DE Prefer ences window appears.
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b. Seect Remote Connectionsfrom the I DE Prefer ence Panelslist on the left side

of the window.

The panel’ s content appears in the window.

Figure 4.14 IDE Preferences Window — Remote Connections

IE IDE Preference Panels ||E Remote Connections

- Concurrent Compiles ;I
- |DE Estras -
- IDE Startup S wlatar
- Plugin Settings SOMA RYI
. Shielded Folders StaiCore RV
- Source Trees
= Editor
- Code Completion
- Code Formatting
- Editor Settings
- Font & T abs
- Teut Colors
= Debugger

- Digplay Settings
- Window Settings

ok
RvI TCPAP
RvI TCPAP

-

- Global Settings
- Remate Connections
- |nternal Flags -

Add... Change... | Remove |

Factary Settings Fievert

Import Panel... | Export Panel... |

QK | Cancel | Apply |

c. Click the Add button.
The New Connection dialog box appears.

Figure 4.15 New Connection Dialog Box

x

M arne: |M><.'I:-EIE StarCore RV

Dehugger:lSE‘l o Rvl - I

[~ Showin processes list

— Cannection Type:IFH'\)'I TCRAP vl

—Iv Usze Remate BYICE

— Port #:

Server IP Address: I'I 27001

—Iv¥ Using Remote BYT

|3n1n

— Port #:

RYT IP Address: |

[~ Enable ECT

|3u11
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d. Inthe Name text box, enter: MXC-05 StarCore RVI

e. Usethe Debugger list box to specify: SC100 RVI

f. Inthe Server |P Address text box, enter the | P address of the RVICE server.
g. Click the OK button.

The IDE saves the new remote-connection configuration. The name of the new
remote connection appears in the panel’slist.

h. Click the OK button.
The IDE Preferences window closes.
3. Configure remote debugging for the project.
a Seect Edit > StarCore Stationery Settings from the CodeWarrior menu bar.
The Target settings window appears.

b. Select Remote Debugging from the Tar get Settings Panelslist on the left side of
the window.

The panel’s content appears in the window.

Figure 4.16 Target Settings Window — Remote Debugging

i mStarCore Stationery Settings [nexus_example.mcp] ﬂﬂ
IE Target Settings Panels IE Fiemote Debugging
= Target = tion Settings
Eonnection:lMXE-DS StarCore RV j Edit Connection...
Hemote download path
Runtime Settings
File b appings
Source Trees. [~ Launch remate host application
i StarCore Enwironm..
= Linker
oo Linker —
= Editor I™ Multi-Core Debugging JTAG Clock Speed
- Custom Kepwords Core Index: 2l | [2000
= Debugger
b Other Executables
i Diebugger Settings
Fiemote Debugging
Femote Debug Opt..
- Nexus Configuration LI
Factory Settings Fievert Import Panel... | Export Panel... |
QK. | Cancel | Apply |

¢. Usethe Connection list box to specify the remote connection that you created in
step 2.

4. Configure remote-debugging options for the project.
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a. Select Remote Debug Options from the Tar get Settings Panelslist on the left
side of the window.

The panel’ s content appearsin the window.

Figure 4.17 Target Settings Window — Remote Debug Options

N Remote Debug Options

— Program Download Options

Initial Launch Successive Runs
Section Type | Download  “erify Download  Werify
Erecutable v '

Constant Data ¥ I
Initialized D1ata v '
Uninitialized D ata v I

EUEUEUR
i

— Memory Configuration O ptiohs

v Use Memomy Configuration File
{Compiler}StarCore_Supports).. \HC_05_Memomn_Example.mem Browsze. .. |

b. Check the Use Memory Configur ation File checkbox.
c. Click the Browse button.

The Choose the Debugger Memory Configuration File dialog box appears.
d. Usethediaog box to navigate to

CWinstall\StarCore_Support\Initialization Files\
MemoryConfigFiles

where CWInstall is the path to the root level of your CodeWarrior installation.

e. Usethediaog box to select the appropriate memory-configuration file for your
hardware. For example, select MXC_ 05 Memory Example.mem for MXC-05
hardware.

f. Usethe Path Type list box to specify: Compiler Relative
g. Click the Open button.

The path to the selected memory-configuration file now appears to the left of the
Browse button.
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5. Configure the SC100 debugger target for the project.

a Select the SC100 Debugger Target from the Tar get Settings Panelslist on the
left side of the window.

The panel’s content appears in the window.

Figure 4.18 Target Settings Window — SC100 Debugger Target
N SC100 Debugger T arget
= Target:lMXC 05 Hardware j

I Reset on Connect
[~ DoNat Reset PC

[~ Run out of reset

[ Use Target Window for Conzole [0

Kernel Awareness INnne vI

v Uze Initialization File

Choose. ..
{Compiler}StarCore_Suppartsnitiali. \Md<C_05 Initialization_ddr E.clg _I
Clear

b. Usethe Target list box to specify the appropriate target for your hardware.
c. Check the UseInitialization File checkbox.
d. Click the Choose button.
The Choose the Star Core Register Init File dialog box appears.
e. Usedidog box to navigate to

CWinstall\StarCore_Support\Initialization Files\
RegisterConfigFiles

where CWInstall is the path to the root level of your CodeWarrior installation.

f. Usethe dialog box to select the appropriate register-initiaization file for your
hardware. For example, select

MXC 05\MXC 05 Initialization ddrle.cfg

for MXC-05 hardware.
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0. UsethePath Typelist box to specify: Compiler Relative

h. Click the Open button.

The path to the selected initialization file now appears to the left of the Choose

button.
6. Build and debug the project.

a. Select Project > Make from the CodeWarrior menu bar.

The IDE builds (compiles, assembles, and links) source code, then generates an

executable program.
b. Select Project > Debug.

The debugging session starts. A thread window appears.

NOTE
their addresses.

Figure 4.19 Thread Window

The thread window shows the relationship among variables, their values, and

i mproject.eld {Thread 0x0) -0l =l
. E x O EEE

ﬁ Stack m| | [f@ Varables: Live | Walue | Location ]|
[smGection] =] a ] Oe00017014 = |

main b a 0=00017010

= 22 0=00017018

z a 0=00001014
= ~

4
Sourcer C:A\Documents and SettingshBAT 16540 esktopiMexus IDEN_MxC 05\StarCore.c ﬂ
-

- int foolint ix)

- foozi)
- return  x+15;

- #int mein(vold)

- int a=0, k = 3, c = 0;

- at+;
- czatk;

£ ] Line 22 Coll | Souce  #4]
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Configuring Nexus Trace Settings in a Project

After you complete the stepsin “ Configuring a Project for Nexus Trace” on page 172, you
can configure Nexus trace settings. Follow these steps:

1. Specify the Nexus configuration.
a Seect Edit > StarCore Stationery Settings from the CodeWarrior menu bar.
The Target Settings window appears.

b. Position the Target Settings window so that the thread window’ s variable values
and addresses remain visible.

c. Select Nexus Configuration from the Target Settings Panelslist on the left side
of the window.

The panel’s content appears in the window.

Figure 4.20 Target Settings Window — Nexus Configuration

H Mexuz Canfiguration

— v Enable Mexus

— Capture kode
[ 2-bit MSED Clock Divisar IS_I,Istem Clack/2 j
[ Post Trigger Fil Fart Mode IHeduced Mode 2 j
[ TimeStamp Trigaer Pozition IEI 4
[T Double Data Rate Trace Buffer Diepth |2|:|D|:||:|D|:|
[TP& records)

d. Check the Enable Nexus checkbox.
2. Specify the Nexus data trace configuration.

a Select Nexus Data Trace Configuration from the Tar get Settings Panels list on
the left side of the window.

The panel’s content appears in the window.
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Figure 4.21 Target Settings Window — Nexus Data Trace Configuration

N Mexuz Data Trace Configuration

—Data Trace Channel

DTSA1|0:17010  DTEAT 017018 Mode|Read & ¥ | Range|In Range v |
DTSA2|0:1014 DTEAZ|0:1014 Mode|Fiead &' x| Range|in Range - |

DTSA3[0:0 DTEA3[0:0 Mode|Disable  »| Range|in Fangs - |
DTSA40x0 DTEA# 040 Mode|Disable  +| Range [In Fiange - |

Dverun Control |Nu:u stall aor suppression j
—[~ Data Trace through Triggering only
—I Enable %11 Trigaeing——— — Enable W2 Trigaering

Trace Start Trigger IN.;.nE vl Trace Start TriggerIN.;.nE vl
Trace End Trigger INDne vl Trace End Trigger INDnE "l

b. Use the thread window to determine the range of addresses for the variables a, b,
and c.

Enter the starting addressin the DT SA1 text box.
Enter the ending address in the DTEA1 text box.
Enter the address of the variable z in the DTSA2 and DTEA2 text boxes.

Use the Mode list boxes to specify Read & Writefor both the DTSAL/DTEAL
pair and the DTSA2/DTEAZ2 pair.

The IDE configures the Nexus trace to generate trace messages for read events and
write events.

g. UsetheRangelist boxesto specify In Range for both the DTSAL/DTEA1 pair
and the DTSA2/DTEA?2 pair.

The IDE configures the Nexus trace to monitor just the addresses within the
specified ranges.

- o a0

NOTE  Restricting the range of addresses for data-trace channels and data trace
through EONCE triggering is a good way to collect just the most relevant data.
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3. Specify the Nexus general trace configuration.

a. Sdect Nexus General Trace Configuration from the Tar get Settings Panelslist
on the left side of the window.

The panel’s content appears in the window.

Figure 4.22 Target Settings Window — Nexus General Trace Configuration

H Mexus General Trace Configuratian

¥ Enable W atchpoint Mezsaging
—EYTO Triggering

ECQC-EVTO Control IEIn occurence of Watchpoint j
[T EDCA0 [~ EDCA1 [T EDCAZ [ EDCA3 [~ EDCA4

[T EDCAS [~ EDCD [ Esternal'Watchpoints #1-H4

EvTI E.:.ntn:.‘For Synchronization [Program & Data Trace) j

—|Iv Enable Data Acquisition

[ata Acguisition Address ID:.:1 Fol0

[~ Enable Yendor Defined Trace [ Enable Ownerzhip Trace
Frocess |0 comparizon

PIC[31:24] |hoooooaoo PHSKE[31:15] 000000000
PIC[23:18] [bonoonoon [~ Supervizor Frivilege

b. Check the Enable Watchpoint M essaging checkbox.
The IDE configures Nexus debugging to generate watchpoint messages.
c. Check the Enable Data Acquisition checkbox.

The IDE configures Nexus debugging to generate a data-acquisition message for
each write to the specified Data Acquisition Address.

d. Usethethread window to determine the address of the variable b.
e. Enter the address of the variable b in the Data Acquisition Address text box.
4. Specify the Nexus program trace configuration.

a Select Nexus Program Trace Configuration from the Tar get Settings Panels
list on the |eft side of the window.

The panel’ s content appearsin the window.
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Figure 4.23 Target Settings Window — Nexus Program Trace Configuration

N Mexuz Program Trace Configuration
— v Program Trace through Triggering only

—|Iv Enable *atchpaint Trigger (4 T1]

Program Trace Start Trigger IEDEAD vI
Program Trace End Trigger IEDEM vI

—I Enable " atchpoint Trigger [wT 2]

Program Trace Start Trigger IN.;.ne j

Pragrar Trace End Trigger INDne j

— v Time Stamp through Triggening only
Stat [T E1 [T E2 [ E3 [ E4 [ ES [ EE [ EF [ EB
End[" E1 [T E2 [ E2 I E4 [ ES [ EE [ EFf [ E=

[~ Relative Time Stamp

b. Check the Program Trace through Triggering only checkbox.

The IDE configures Nexus debugging to generate program trace based on EOnCE
trigger events.

c. Check the Enable Watchpoint Trigger (WT 1) checkbox.

The IDE configures Nexus debugging to collect program trace based on EOnCE
trigger eventson WT1.

d. UsetheProgram Trace Start Trigger list box to specify EDCAO.
The IDE configures program trace to begin on the watchpoint EDCAO.
e. UsetheProgram Trace End Trigger list box to specify EDCA1.
The IDE configures program trace to end on the watchpoint EDCA1.
f. Check the Time Stamp through Triggering only checkbox.

The IDE configures Nexus debugging to generate timestamps just for Embedded
Cross Trigger (ECT) events.

NOTE  Restricting the range of addresses for program trace through EONnCE triggering
isagood way to collect just the most relevant data.

g. Click the OK button.
The Target Settings window closes. The thread window remains open.
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Configuring EOnCE Settings in a Project

After you complete the steps in “ Configuring Nexus Trace Settingsin a Project” on
page 178, you can configure EONCE settings. Follow these steps:

1. Open the EONCE settings file.
a Select Debug > EOnCE > Open EOnCE Configuration.
The Open dialog box appears.

b. Usethe dialog box to find and open the Nexus directory at this location, where
CWinstall isthe path to the root level of your CodeWarrior installation:

CWinstall\ (CodeWarrior Examples)\StarCore Examples\Nexus

Select thenexus eonce config.cfgfile
d. Click the Open button.
The EOnCE configuration window appears.

Figure 4.24 EONnCE Configuration Window

i mproject.eld il

Cenirol | EpCan| EDCat | EDCA2 | EDCAS | EDCA4 | EDCAS| EDCD | Counter | Selector| Trace |

EE Pin0:
EEPin1:
EE Pin 2:

EE Pin 3:

EE Pin 4:

EE Fin&:

EED Fin:

EE Pins Controller

 output: detection by EDCAQD
"~ output; detection by EDCAT
" output: detection by EDCAZ
" output: detection by EDCAZ
= input: enable EDCA3 event
! output: detection by EDCAS
& input; enable EDEAS event
| output: detection by EDCAS

" output: detection by EDCD

" input: enable EDCAD event

" output Debug Ack. = input: enable EDCAT event
' input: enable EDCAZ event

" output: ERCY Receive register is FULL

€ output: data in ETRSHT Transmit register is BEADY

& input: enable EDCAS event

% input: enable EDCD event

Cancel |

2. Configure the EDCAO page.
a Click theEDCAO tab.
The Address Event Detection Channel 0 page appears in the window.
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Figure 4.25 EOnCE Configuration Window — EDCAO Page
1|
Conirol EDCAD | EDCat | EDCA2 | EDCA3 | EDCA4 | EDCAS | EDCD | Counter | Selector| Trace |

Address Event Detection Channel

BusSelection: " xaBA 7 WABB  ( XABA andMSBE & PC

Access Type  Read © Wite (% Read or Wit

Comparatar & [Hex 32 bits]:lnx1342 w o= = (al* ¢
Comparator B [Hex 32b|ts]:|Dx1342 i = 1= (@Y (8l

Comparatars Selection :  Aonly  © Bonly  AandB % AorB

Enable after Event On :
" Disabled ¢ EDCAQ " EDCAI " EDCA2  EDCAZ  { EDCA4
" EDCAS " EDCD = Counter " EE pins % Enabled

Mask [Hex 32 bits] : IDxfffFﬂfl

Cancel |

b. IntheBus Selection group, click the PC option button.

The IDE configures EONCE settings to detect events based on source-code
instruction addresses.

c. IntheAccess Type group, click the Read or Write option button.
The IDE configures EONCE settings to detect both read and write accesses.

d. At the bottom of the thread window, use the source-view list box to view Mixed
code (both source code and the corresponding assembly-language instructions).

Figure 4.26 Thread Window — Viewing Mixed

|& ] Line 22 Call | Source - K | >| 4|

Use the list box to specify Mixed.

e. Usethe thread window to scroll to this comment line in the source code:

// trigger program trace ON (EDCAO)

f. Usethe thread window to determine the address of the assembly-language
instruction that appears just before the comment line.

g. Inthe EONCE Configuration window, enter the address (in hexadecimal notation)
into the Comparator A and Comparator B text boxes.

h. Click the = option button next to both the Comparator A and Comparator B text
boxes.
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i. Inthe Comparators Selection group, click the A or B option button.
j- Inthe Enable after Event On group, click the Enabled option button.

The IDE configures EONCE debugging to always compare Comparator A to
Comparator B (and not rely on a specific event to trigger the comparison).

3. Configurethe EDCA1 page.
a Clickthe EDCAL tab.
The Address Event Detection Channel 1 page appears in the window.

Figure 4.27 EOnCE Configuration Window — EDCA1 Page
S

Conrol| EDCAD EDCAT | EDCa2 | EDCA3| EDCA4 | EDCAS| EDCD | Courter | Selector| Trace |

Address Event Detection Channel 1

BusSelection: {7 MABA 7 MABE XABAand®ABE < PO

AccessTpe: § Read ‘e & Read or white

Comparatar A [Hex 32 b\ts]:IUx1353 * = = (ot [l
Comparalar B [Hex 32 b\ls].lD:ﬂ?.Ee fe = = (o ¢

Comparators Selection : © fony  © Bonlp © AandB & AorB

Enable after Event On 2
(" Disabled ¢ EDCAD  EDCA1  EDCA2 " EDCAZ EDCA4
~ EDCAS " EDCD " Counter € EE pine * Enabled

Mazk [Hex 32 bits] : Oufffe

Cancel |

b. IntheBus Selection group, click the PC option button.

The IDE configures EONCE settings to detect events based on source-code
instruction addresses.

c. IntheAccess Type group, click the Read or Write option button.
The IDE configures EONCE settings to detect both read and write accesses.
d. Usethethread window to scroll to this comment line in the source code:

// trigger program trace OFF (EDCA1l)

e. Usethethread window to determine the address of the assembly-language
instruction that appears just after the comment line.

f. Inthe EOnCE Configuration window, enter the address (in hexadecimal notation)
into the Comparator A and Comparator B text boxes.
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g. Click the = option button next to both the Comparator A and Comparator B text
boxes.

h. Inthe Comparators Selection group, click the A or B option button.
i. Inthe Enableafter Event On group, click the Enabled option button.

The IDE configures EONCE debugging to always compare Comparator A to
Comparator B (and not rely on a specific event to trigger the comparison).

j. Click the OK button.

The EONCE configuration window disappears. A dialog box appears, prompting
you to choose whether to overwrite the current EONCE settings file.

k. Click the Cancel button.
The diaog box closes.

NOTE By clicking the Cancel button, the settings in the EOnCE configuration
window apply just to the current debugging session. If you click the OK button
instead, the| DE overwritesthesettingsintheproject . eld. eonce filewith
those you just specified in the EOnCE Configuration window.

|. At the bottom of the thread window, use the source-view list box to view Sour ce
code.

Figure 4.28 Thread Window — Viewing Source
|& ] Line 22 Cal ISource\ K | }Iil

Use the list box to specify Source.

Collecting and Analyzing Nexus Trace

After you complete the steps in “ Configuring EOnCE Settings in a Project” on page 182,
you can use the IDE to collect and analyze Nexus trace. Follow these steps:

1. From the CodeWarrior menu bar, select Project > Run.
The IDE runs the project to completion. A new thread window appears.
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Figure 4.29 Thread Window
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2. Examine the Nexus program trace.
a Select Data> View Trace.

The Trace Data Sour ce Selection dialog box appears.

Figure 4.30 Trace Data Source Selection Dialog Box

Trace Data Source Selec El

Pleaze select the data source ko view ——
% hexusz Program: FYT [project.eld]
i~ Mesuz Data: BYT [project.eld)

" Mexus Mizcellaneous: BWT [project.e
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] I Cancel
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b. Select the Nexus Program option button.
c. Click the OK button.
The Trace for Nexus Program window appears.

Figure 4.31 Trace for Nexus Program Window
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NOTE

Remember that you configured the Program Tracethrough Triggering only,

Program Trace Start Trigger, and Program Trace End Trigger options so
that the collected trace reflected program execution from the first source-code
comment to the second source-code comment.

d. Usethe program-trace window to examine the program’s flow of control for the
triggered block of code.

The window shows how the flow went first to function foo () , thento foo2 (),
then back to foo (), and finally back tomain ().

NOTE

code of that function.

You can click the address associated with each function to view the source
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3. Examine the Nexus data trace.

a Select Data > View Trace.

The Trace Data Sour ce Selection dialog box appears.

b. Select the Nexus Data option button.
c. Click the OK button.
The Trace for Nexus Data window appears.

Figure 4.32 Trace for Nexus Data Window

i @ Trace for Nexus Data: R¥T (project.eld) 1 - | Dlll
EEEfAAAA

[R e | TCode | Source | Timestamp | Address | Data | Size

0x3 WiiteSync Ox2 0x0 0x17014 0x0 32-hit ==
Oxd Fead 0x2 0«0 0x17010 0:0 32-bit

0x5 Fead 0x2 0«0 0x17014 0:0 32-bit —
i winteSync w2 w0 017014 =0 32-bit

0x8 wirite 0x2 0«0 0x17010 0x3 32-bit

0x9 Write Ox2 0«0 0x17018 0:0 32-bit

Oty Fead 0x2 0«0 0x17014 0:0 32-bit

1) wirite M Ml M1 7014 Ix1 A2-hit i

i 5]

4

Display: [0x000170114 Wiew: [Raw data 4|

[FAddiess | [fHex O0OTERT4:00017814 [essi
00017014 | (00000002 00000017 00000012 000013 4C [ [+« ¢ v v 0 o v v o v v o et L Al
00017024 | [O0OE4 00 QEQO0 000003 00000012 000013 0C | [+« ¢ 0 v 0 v v v v v v oot =
ooo1Foz4 ODE4 OO0CEQOQDOOOLO0O0000O0000000000 [« = =« @ s v 0 n o w o v o
00017044 | (00000012 000013 76 00E4 00 QE 00000003 | [« -+« - - Woee e e e
oo01Fos4 00000012 DC 1004 0E 62 21 C4 2L 25 5B OCEF |- = = = = = - bt =8 [
00017064 | [E2 32 24 92 85 06 FF 50 EB 1C 6F 77 FE E2 10 B9 ZF e ] c0owWe -
00017074 | (49 57 FF 3E DO 24 34 27 21 21 A4 D3 E7 F3 A4 2C B L vy
00017084 | [85 03 18 E9 8E 34 1F BS 60 FO 9B 6F 55 8a 7991 | [ - - - - 4 - ou-y -
00017094 | [CE EASC 35 DA 18 9C 97 B9 C4 1F AC 94 13 74 67 PR E e e e e e zqg
00017044 | [EE OF 47 61 AF 95 59 B4 91 15 OF 77 CF 35 57 CF B R -
00017084 | [CC CA 99 6B 90 3B D1 34 45 52 04 7A 98 2ZA ES 20 ck+;-tER-Z %
Qoo1FoZ4 S10BO0SE AF AQFFGLFFODBC 32 02 0062 64 [ |« =« =« = - a- -2 bd
00017004 | [73 6B LEC& 73 24 20 74 63 DAC2 CO 02 04 E6 51 s k sE-theo .. ¥
whord Slze:IS j Page:lPhysmaI j v

NOTE

Remember that you configured the starting and ending addresses of Data Trace

Channel 1 (DTSAL/DTEAL) and Data Trace Channel 2 (DTSA2/DTEA2) so
that the collected trace covered the addresses of specific source-code variables.

d. Usethe data-trace window to examine read and write events for the specified
address range of the source-code variables.

4, Examine the Nexus miscellaneous trace.

a. Select Data > View Trace.

The Trace Data Sour ce Selection dialog box appears.
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b. Select the Nexus Miscellaneous option button.
c. Click the OK button.

The Trace for Nexus Miscellaneous window appears.

Figure 4.33 Trace for Nexus Miscellaneous Window

i @ Trace for Nexus Miscellaneous: R¥YT (project.eld) 1 - |EI|1|
EEELDAAA
[R e | TCode | Source | Timestarnp | Data =] | Evertt Source
01 DevicelDTrace  0x0 0x0 0x0 0x0 MxC 05 =]
02 DatadcquistionTr... 0x2 0=0 0=0 02 M
07 DatadcquistionTr... 0x2 0=0 03 02 M
0<E ‘WatchpointTrace  (x2 0=0 0=0 0=0 EDCAD
0418 ‘WatchpointTrace  (x2 0=0 0=0 0=0 EDCAT
0«10 DatadcquistionTr... 0x2 0=0 04 02 M
024 DatadcquistionTr... 0x2 0=0 05 02 M
1|  [¥]
4
Display: | Yiew: |Flaw data j
[F2ddiess | [¥Hex 00000000:00001000 [Basci
oooooooo 3104 3L EC S0 00 90 C0 90 C0 90 C0 20 C0 20 C0 bR R L I R R ] ﬁ
oooooolo SO0COS0COo0COo0COo0COo0CO o0 COo0CO | s = s s mm e e e e e e e =
oooooozo SO0COS0COo0COo0COo0COo0CO o0 COo0CO | s = s s mm e e e e e e e _—

00000030 ( |S0COS0COS0COS0 CO30CO30CO 30 CO B0 CO | [= « « = v s v 0w v 0w mw e
00000040 (|20 COS0COS0COS0CO30CO30CO 30 CO B0 CO | [= =« = v s v 0 w0 0w 0w e
00000050 (|20 COS0COS0COS0 CO0 30 C030CO 30 CO B0 CO | [= « « = v s v 0w 0w m e e
00000060 (|20 COS0COS0COS30CO30C030CO 30 CO B0 CO | [= « « = v s v 0w v 0w 0w e
00000070 [ |S0COS0COS0CO30 CO30C030CO 30 CO B0 CO | [ « « = v s v 0w v 0w mw e
00000080 | |31 04 31 EA S0 00 50 CO 20 C0 20 C0 20 C0 20 CO R R R R R R
00000030 ( |S0COS0COS0CO30 CO030C030CO 30 CO B0 CO | [= « « = v s v 0w 0w 0w e
00000040 [ |S0COS0COS0COS0CO30CO30CO 30 CO B0 CO | [= =« = v s v 0 v 0w mw e
000000B0D | |20 COS0COS0COS0CO30CO30CO 30 CO 0 CO | [= « « = v s v 0 v v 0w 0w w
000000C0 | |31 04 31 EA S0 00 50 CO 20 C0 20 C0 20 C0 20 CO R R R R R R

WordSize:IS j Page:IPhysic:aI j

4

NOTE  Remember that you configured the Enable Watchpoint M essaging, Enable
Data Acquisition, and Data Acquisition options so that the collected trace
corresponds to the variable b in the source code.

d. Usethe miscellaneous-trace window to examine the watchpoint messages resulting
from the EONCE watchpoint triggers (EDCAO and EDCA1) and the data-

acquisition messages resulting from the write events to the variable b in the source
code.

NOTE  You can usethelndex column of each Nexus trace window to follow the order
of operation from data trace to program trace to miscellaneous trace.

5. End the debugging session.
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a Select Debug > Kill.

The IDE ends the debugging session and closes the thread window.
b. Closethe Star Core Debugger Console window.
c. Closethe RVI Information Consolefor Star Core window.

Using Nexus Trace Highlighting

After you complete the stepsin “Configuring EONCE Settings in a Project” on page 182,

you can use the IDE’ s Nexus trace-highlighting feature to see the instructions that will

execute between the current branch and the next branch of a program. Follow these steps:

1. From the CodeWarrior menu bar, select Project > Run.
The IDE runs the project to completion. A new thread window appears.

Figure 4.34 Thread Window

i mproject.eld (Thread 0x0) -0l x|
0 x GO0 EHEE
IEStack || @ Wariables: Live | Walue | Location ||
{éssrn ection] o] | i drenasimniatitns =
B [AamSection)

| d|
-

Source:  C:A\Program Files\FreescaledCodet arrior for StarCore And SDMA 1,085, Mstartup__ startup_ asm E||

: end of initializaticon

- mowre.l  #_SR_Setting, sr ; Initialize the SR with default settings
- s start ; bra to Of0++ initialization J== |

_ dhalt:
- stop

endsec

R S

; module data

L3 i ‘ '
@ Line133  Col34 | Souce ¥4 | [,

2. Examine the Nexus program trace.

190

StarCore® and SDMA Targeting Manual



g |

Debugging
Nexus Trace

a Select Data> View Trace.
The Trace Data Sour ce Selection dialog box appears.

Figure 4.35 Trace Data Source Selection Dialog Box

Trace Data Source 5E|EE|:iD: 5[

Fleaze select the data zource bo view ——
&+ Mexus Program: BYT [project.eld)

i~ Mexuz Data: BYT [project.eld)

" Mexus Mizcelaneous: BWT [project.e
" Core Profiing: BY'T [project.eld)

k. I Cancel

b. Select the Nexus Program option button.
c. Click the OK button.
The Trace for Nexus Program window appears.
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Figure 4.36 Trace for Nexus Program Window

i @ Trace for Nexus Program: R¥T (project.eld) 1 _ | |:||5|
EEEfAAAA
[R e | TCode | Source | Timestamp | Address | Court
0«10 DirectBranchSync  0x2 0x0 01300 _foo] 02 ;I
011 DirectBranch Ox2 00 0412E0 [_fooZ) 04
0«14 IndirectBranch Ox2 00 0130C [_foo) 0:5
015 IndirectBranch Ox2 00 0134 [_main) 0:7
-
il 3 ﬂ
4
Display: [0x000011 300 Wiew: [Raw data 4|
[f2ddress | [fHex: DO0DOBOG:00001EDD [&sci
00001300 | [E7 48 74 S0 FO 42 23 04 32 EO 80 00 CO 8F F1 C2 CHEP - B3 -2+« A
00001310 | (D4 41 FO 41 FOCL EF 68 9F 71 20 C0 90 C0 20 C0 A A s s e g e Z
oooolzzo 94 C0 96 2097 20EF S0 60 E4 F1 43 C2 83 F2 44 . D
00001320 | [C3 50 F3 42 F4 C32 C5 51 06 45 F4 43 FEC2 F7 C4 - E-Cr -
Q0001340 DF 47 FE 42 C0 33 33 04 33 00 30 00 FO 41 93 <1 sG+B- 33 A
00001350 | [FOC2 93 C1F1C1 2301044133 CLFO423305 [« v v v oo Ae e o B
00001360 | (60 3C 93 C1 Fz 43 97 C1 032 06 20 14 50 00 93 C1 Me « v v Ce e e e e e e i
00001370 | [C4 8193 0105 C4 97 CL 0202 3014 800093 CL [ [+« v v v v v v s O v e
00001380 | [FEC4 93 D1 06C4 93 CLFS 44 33 CLFEC2 3301 [« « » v v v o o s Do v eee s
00001390 | (D7 44 93 C1F6 43 93 C1F7 C2 23 D1 D7 4 93 C1 B B LR RE AR
00001340 | [F7 42 93 C1F1C4 93 D1 04 C4 33 CLFL 44 93 C1 B - B IR R o- -
ooool3e0 F3C3 930105 C493 CLF3 43 COB0OEFFOO4CO | |o v = v 0 v s Croe v e o
000013C0 | (96 21 97 21 9F 71 20 C0 90 CO 20 C0O 90 C0 20 CO L B LRI ™
whord Size:IS j Page:IPhysic:aI j v

NOTE  Remember that you configured the Program Tracethrough Triggering only,
Program Trace Start Trigger, and Program Trace End Trigger options so
that the collected trace reflected program execution from the first source-code
comment to the second source-code comment.

3. Inthe Tracefor Nexus Program window, use the View list box to specify
Disassembly.

The corresponding code appears in the bottom pane of the window.

4. |nthetop pane of the Tracefor Nexus Program window, select an Address entry for
which the corresponding TCode entry is one of these messages:

e IndirectBranch
e DirectBranch
® RepeatBranch

e IndirectBranchSync
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e DirectBranchSync

Observe how the IDE highlights instructions that will execute between the current
branch and the next branch.

The trace highlight starts with the first IndirectBranchSync or
DirectBranchSync message. For example, you can view highlighting for
subsequent IndirectBranch, DirectBranch, IndirectBranchSync,
DirectBranchSync, or RepeatBranch messages.

NOTE

Trace highlighting is not available for the very last message, unless that
message isaRepeatBranch.

Table 4.11 explains how to interpret the value in the Count column of the Trace for
Nexus Program window.

Table 4.11 Interpreting the Count value

If the TCode on the
current lineis:

And the TCode on
the previous line is:

And the TCode on
the next line is:

The trace
highlight uses
the Count value
shown in the
line for:

IndirectBranch or
DirectBranch or
DirectBranchSync or
IndirectBranchSync

any message

IndirectBranch or
DirectBranch or
DirectBranchSyncor
IndirectBranchSync

the next TCode

IndirectBranch or
DirectBranch or
DirectBranchSync or
IndirectBranchSync

any message

RepeatBranch

the current TCode
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Table 4.11 Interpreting the Count value

If the TCode on the And the TCode on And the TCode on The trace
current line is: the previous line is: | the next line is: highlight uses
the Count value
shown in the
line for:

RepeatBranch IndirectBranch or any message the previous
DirectBranch or TCode

DirectBranchSync or
IndirectBranchSync

RepeatBranch RepeatBranch any message the first TCode
that:

* appears
prior to
the
Repeat
Branch
message
in the
previous
line

e is not
itself a
Repeat
Branch
message
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Figure 4.37 Trace for Nexus Program Window — Trace Highlighting

i @ Trace for Nexrus Program: R¥T (project.eld) 1 - |EI|1|
BEEHEAAAA
Elndex | TCode | Source | Timestamp | Address | Count
0=10 DirectBranchSync  Ox2 00 mm!ﬁ_ 02 =]
0«11 DirectBranch 02 00 0412E0 [_foo2) 04
0414 IndirectBranch 02 0x0 04130C [_foo) 05
0«15 IndirectBranch 02 0x0 01 34C [_main] 07
a v
=
Display: [0:00001300 View: | Disassembly  ~ |

lE__D Source:  C:\Program Files\FreescalehCodsw armiar far StarCare And S04 124 Codeiw/arion_Exa. \StalCore.c
#

do.do A
do _J
: . #<8f.dl

0000130E: F1C2 . {sp—<$8).d1

00001310: D441 di.do

00001312: FO41 . do, (sp—< 54}

00001314: FOC1 . (sp—<§4),d0

00001316 E76G #¢38.=p

oo00131g8: 9F71
00001314: 90C0
0000131C: 90co
0000131E: 9020

(<]«

] Line1 Coll 4] | »

4

Register Details Window

Y ou use the Register Details window to view descriptionsand values of StarCoreregisters
and their bitfields. XML files contain the register descriptions.

The XML register-description files reside in this path, where Codewarrioristhe
directory in which you installed the CodeWarrior product:
e Windows:
CodeWarrior\bin\Plugins\support\Registers
* Solaris:
CodeWarrior/CodeWarrior Plugins/support/Registers
The CodeWarrior IDE ‘s default setting is to search all foldersin the preceding directory

when searching for aregister-description file. Register-description files must end with the
filename extension . xm1.
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The minimum resolution of bitfield descriptionsis 2 bits. Consequently, the Register
Details window cannot display single-bit overflow registers.

The maximum resol ution of hitfield descriptionsis 32 bits. Because the data registers (DO-
D15) are 40 bits wide, you cannot view all the bitsin 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
* DOH

Some registers have multiple modes (meaning that the register’ s bits can have multiple
meanings, depending on the current mode). If the register you examine has multiple
modes, you must select the register-description file for the appropriate mode.

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

* ORX_GCPM
* ORX_UPM
* ORX_SDRAM

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

Viewing Register Descriptions

To seeregisters and their descriptions, follow these steps:
1. Open the Register Details window:
» Windows: Select View > Register Details
e Solaris: Select View > Register Details Window
The Register Detailswindow (Figure 4.38) appears.
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Figure 4.38 Register Details Window

: mRegister Details for ESR Xl

Description File: |werks\CodeWarrior\bin\F'lugins\S upport\Regizters\StarCoretCommontESR.uml | Browse... I

Fegister Hame: ESR Format:IDefauIt vl

31IB 2328 2726252 23I22|2 2 141d11151 1312)101 98}"65 413121140
u] u] 00

INone j |

EOnCE Status Register. The E3R iz a 32-bit register. The status bits of ;I
the register indicate the core status and the reason for entering Debug
mode, or for a Debug exception. 411 the bits are read-only.

|

Revert | Read | Write I HesetVaIuel TextView:lAuto j y
i

2. Inthe Description File text box, enter the path to the register-description file that you
want to open. Alternatively, click the Browse button to open a dialog box that you can
use to select the register-description file.

NOTE  For registers that have multiple modes, select the register-description file for
the appropriate mode. For example, select the appropriate mode for ORx
register-description files: ORX_GCPM, ORX_UPM, Or ORX_SDRAM.

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

NOTE  Usethe Format list box to specify the format of data that appearsin the
Register Detailswindow. Also, use the Text View list box to specify the text
information that appears in the window.

Register Formatter Window

The Register Formatter Window lets you define the contents and layout of the Register
Windows by:

« Specifying registersto display in the Register s window

« Defining the order in which the Register s window displays the specified registers
» Creating a different Register swindow format for each remote connection you use
¢ Exporting register layouts to an XML file

« Importing register layouts from an XML file.
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The following sections explain how to use the Register Formatter Window.

Specifying Register Sets and Registers to Display

To specify the registers that appear in the Register s window, follow these steps:
1. Select Project > Debug

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

2. Select Debug > Register Window For matter
The Register Formatter Window (Figure 4.39) appears.

Figure 4.39 Register Formatter Window

Available Registers Selected Registers ok

#-[H General Purpose Registers
=1 -

00 Sirulatar Reg
= IFR
T= R4S
[i= RASY
ft= SESP Export. ..
SESPY
a | T= SNSP

----- [i= SNSPY
----- [i= ALIGH
----- fi= FLOW
----- [r= 5TALL
----- [i= RMASK
----- [i= CYCLE
----- fi= WLES_COUNTER
----- [= INSTRUC

Factomny Settings | Add Mew... |

3. Toadd an entire register group:

Cancel

sters

Impart...

FE B,

a. Fromthe Available Registerslist, select aregister group that you want to appear
in the Register s window each time you use the current remote connection.

b. Click the> button

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

4. To add one register from aregister group:
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a Inthe Available Registersligt, click the tree control next to 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> button

The selected register (along with the name of the group this register isin) moves
from the Available Registerslist to the Selected Registers list.

5. Click the OK button.
The Register Formatter Window saves your configuration and closes.

NOTE If the Registerswindow isalready open, you must close and re-open it for your
Register Formatter Window changes to take effect.

6. Select View > Registers
The Registers window appears and displays the selected register sets.

Adding a Register to a Register Group

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

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

2. Select Debug > Register Window Formatter
The Register Formatter Window window (Figure 4.39) appears.
3. Click the Add New button.
The Add Memory Mapped Register dialog box (Figure 4.40) appears.
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Figure 4.40 Add Memory Mapped Register Dialog Box

Add Memory Mapped Reqgiste 5[

— Reqizter

Mame: Imy_reg

Address: |Dma C01234

Size [butes]: Id j

Add To: |General Purpose Reqisters j

ak. I Cancel |

4. Inthe Name text box, enter the name of the new register.

5. Inthe Addresstext box, enter the absolute address of the new register (in hexadecimal
notation).

6. Inthe Size (bytes) text box, enter the width of the register (in decimal notation).
7. Usethe Add To list box to specify the register group to which you want to add the
register.

NOTE  Tocreate anew register group, enter a new group namein the Add To list box.

8. Click the OK button.

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

Register Windows

The Registers window shows the register sets and registers of the target device you that
you debug. Using this window, you can see and modify the value of any register.

Using the Registers Window

To use the Register s window, follow these steps:

1. Open the CodeWarrior project that you want to debug.
2. Select the project’ s build target that you want to debug.
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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 needed.
5. Select View > Registers

The Register swindow (Figure 4.41) appears. The window shows atree of register
groups and register contents.

NOTE  Beforeyou can open the Register s window, you must halt your program.

Figure 4.41 Registers Window

R
H Register | v alue |
E- SC100 Simulator =]
B project.eld C:\Doc... J
- sCl00 CCs Simulator
B General PUNrpOSE Ra..

- D0 00000000001

- Do.L [EEE

- O0.H 00000

- O0.E 0300

- LO 0300

- D01 O=0000001354

- Ol.L 03195 4

- O1.H 00000

- D1.E 0300

- L1 000 H

- oz 00000000100 =

Changing a Register’s Value

To change aregister’ s value, follow these steps:
1. Double-click theregister’svalue.
The value becomes editable.
2. Typethe new value (in hexadecimal notation) that you want to assign to the register.
3. Pressthe Enter key.
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Save Restore Registers

To save or restore the values of register banks while you debug your source code, select
Debug > SaveRestor eRegs. The Save/Restor e Register sdialog box appears. Figure 4.42
shows the dialog box. Table 4.12 explains each dialog-box option.

Figure 4.42 Save/Restore Registers Dialog Box

Save/Restore Registers 5[
Histomy : I j

— Parameters
Operation
’7 f* SaveFegisters  Restore Fegisters

General Purpose Registers oK

SC100 Simulator Reqisters Cancel

i

File name : | Browse

'

[ Owenwrite Existing v Extended bode

— Progress

Table 4.12 Save/Restore Registers Dialog Box Options

Option Explanation

History This list box lists all the previous save and restore
operations. Select a previous save or restore operation to
repeat that action.

Operation These option buttons let you select between load operations
and save operations.

e Save Click this option button to select a save-registers operation.
Registers

* Restore Click this option button to select a restore-registers
Registers operation.
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Table 4.12 Save/Restore Registers Dialog Box Options (continued)

Option

Explanation

Register List

Select from this list the register banks that you want to save.
You can select more than one register bank from the list. The
list is available just for Save operations.

Filename

Enter in this text box the path to the file that you want to use
for the save or restore operation. Alternatively, click the
Browse button to open a dialog box that you can use to
select the file.

Overwrite Existing

Check this checkbox to overwrite the contents of the file that
you specify in the Filename text box.

Clear this checkbox to append to the contents of the file that
you specify in the Filename text box.

Note that this option is available only when you perform
Save operations.

Extended Mode

Check this checkbox to include the names of register groups
in the contents of the file that you specify in the Filename
text box. Checking this checkbox is useful when you want to
discern registers that are in different cores but have the
same name. For example, checking this checkbox makes it
easier to discern the DO register in different cores.

Clear this checkbox to exclude the names of register groups
in the contents of the file that you specify in the Filename
text box. For example, clear the checkbox when you
examine registers from a single core, because in this case
you do not need to discern registers from different cores.

Note that this option is available only when you perform
Save operations.

Stack Crawl Depth

The maximum depth of the stack crawl is 26 stack frames. For example, in the debugger
window of the IDE, you can see no more than 26 lines of stack data. This data shows the
current stack frame and the last 25 stack frames up the call chain.
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System-Level Connect

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

Performing a System-Level Connect
Y ou can perform a system-level connect any time you have a project window open and
your target board is correctly connected.

The following steps explain how to connect in the context of developing and debugging
executable code on atarget board.

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

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

NOTE  Thedefault debugger behavior isto set atemporary breakpoint at the entry
point of main at program launch.

2. Select Debug > Kill.
The debugger stops running.

3. Make surethat you select (or bring forward) the project window for the program that
you downloaded.

4. Select Debug > Connect.
The debugger connects to the target board.
Now, you can examine registers and memory contents on the board.

Tips for Debugging Assembly Code

If you set a breakpoint in assembly-language code, the source pane of the Thread window
does not show the source code preceding the | ast breakpoint reached. Y ou must change the
value of the program counter (which changes the location that the IDE displays) to view
that source code. Alternatively, you can view assembly sourcesin the memory window.

NOTE  When you change the program-counter value, make sure that the address value
you enter isless than that of the current location.
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Changing the Program Counter Value

To change the program-counter value, follow these steps:
1. Select Debug > Change Program Counter.

The Change Program Counter dialog box appears.
2. Enter an address (in hexadecimal notation).
3. Click the OK button.

The dialog box closes. The Source pane of the Thread window updates to show the
program counter at the specified location.

NOTE  Thegray arrow in the Memory window is not a program counter. Only the blue
arrow in the Thread window represents the program counter.
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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 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.

This chapter has these sections:
» Setting Up to Debug Multiple Cores
« Debugging Multiple Cores

» Using Multi-Core Debugging Commands

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  Thischain can have multiple boards or multiple chips on the same board.
2. Open the CodeWarrior project that you want to debug.
NOTE  If you debug more than one core, each core must have its own project.

3. Inthe Remote Debuggding panel (Figure 5.1), check the M ulti-Core Debugaing
checkbox and specify the Cor e I ndex.
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Figure 5.1 Remote Debugging Panel
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4. Click the Edit Connection button to open the remote-connection configuration dialog
box (Figure 5.2).

Figure 5.2 Remote Connection Configuration

i
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— Connection Type:IEES Femote Connection Li
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— CCS Timeout ————

IBD zeconds

Factary Settings I Rewvert Panel Cancel ak.
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5. Check the Multi-Core Debugging checkbox.
The JTAG Configuration File text box becomes editable.

6. Enter inthe JTAG Configuration File text box the path to the JTAG initidization file
that you created in step 2.

NOTE  Depending on the project and the stationery that created it, you may need to
change additional target settings. This section explainsjust those target settings
related to multi-core debugging.

7. Select Project > Run.

The IDE downloads the program to the specified core. Now you can debug your
program.

Debugging Multiple Cores

When you start debugging a multi-core project, the CodeWarrior debugger downloads
each build target to the appropriate core (with correct settings for multi-core debugging).

Multi-core debugging for StarCore and SDMA isfor heterogeneous core debugging. That
is, the StarCore and SDMA debuggers each handle their corresponding core debugging
operations. This configuration is different from homogeneous core debugging, where one
debugger handles debugging operations for more than one core.

Figure 5.3 shows an initial download of amulti-core project created from multi-core
stationery. The IDE displays a separate debugging window for each project in the multi-
core project.
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Figure 5.3 Debugger Windows After Initial Download of Multi-Core Project
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To debug multiple cores, follow these steps:

1. Usethe simulator projectsto create your own applications to debug (adding and
deleting files and source code to the various projects as needed).

Core0 Corel Core2 Core3

NOTE  Tokill al debug sessions and close all debugger windows, select
Multi-Core Debug > Kill All

2. If required, modify the target settings of any or al of your multi-core projects.

NOTE  Thetarget settings related to multi-core debugging should work correctly
without modification.

3. When you are ready to debug multiple cores, choose Project > Debug
The debugger downloads your multi-core projects to the simulator.
4. Debug the cores 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.
Y ou 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 5.1 lists and defines the affect of each multi-core debugging command availablein

the Multi-Core Debug menu.

Table 5.1 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.
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Embedded Cross Trigger

This chapter explains how to use the CodeWarrior™ IDE to work with the Embedded
Cross Trigger (ECT) of the MXC 05, i.300-30, MXC275-30, MX C300-10, and M X C300-
30 chipsets. With ECT, asignal sent to one core can trigger signals to other cores.

The ECT interface is a data-driven feature that lets you map core signals to channels. To
create this mapping, you do not need to know about the actual registersinvolved. Y ou can
use the IDE to specify the signals sent to other cores based on the events or signals at a
specific core.

This chapter has these sections:
e Trigger Signals
« ECT Configuration Window

Trigger Signals

ECT works with two types of trigger signals:
¢ Trigger In—asignal that gets put on a particular channel when an event occurs

e Trigger Out—asignal that, reacting to activity on a mapped channel, sends asignal
back to arelated core

By carefully mapping Trigger Ins and Trigger Outs, you can pass messages between the
different cores of a chipset. This mapping is called an ECT matrix. For example, you can
use an ECT matrix to specify how to pass signals between the StarCore™ and SDMA
cores of the MXC275-30 chipset.

ECT Configuration Window

The ECT Configuration window lets you set up and implement an ECT matrix. The
meatrix defines trigger signals and the channels on which those signals occur. Figure 6.1
shows the window. Table 6.1 explains the optionsin this window.

After you specify amatrix in the ECT Configuration window, the IDE properly configures
bitsin registersthat control signal messaging. For example, the IDE:

« automatically turns on debugging mode for the CTI device it programs
* ensuresthat the registers are enabled (not locked)
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« makes the registers accessible at the user (and not supervisor) level

 ensuresthat the proper access key is in the appropriate access register

* setsthe appropriate bitsin the registers to implement the ECT matrix you specify

NOTE  ThelDE keepsalist of signals and their associated registersin the
signal.xml fileat thislocation, where CodeWarrior isthe path to your

CodeWarrior installation:

CodeWarrior\Plugins\support\ECTPlugin

Figure 6.1 ECT Configuration Window
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Table 6.1 ECT Configuration Window Options

Option

Explanation

Signal

Use this list box to specify the signal on which you want the
specified core to act. The list box groups signals by their
related processor. Descriptive text appears below the list box.

Channel Map

Check the appropriate checkboxes to specify the channels (0,
1, 2, or 3) on which the selected Signal occurs.

Status

Identifies the selected Signal as a trigger In signal or a trigger
Out signal.

Refresh

Click to have the window show the current channel mappings
for the specified core. The IDE reads the current register
values and updates the window with that information.

This button is useful when you have other processes (such as
other toolsets) that modify channel mappings while you use the
CodeWarrior IDE. Clicking this button ensures that you see the
most up-to-date mapping information.

Apply

Click to have the IDE configure the specified core to reflect
your Signal and Channel Map settings.

Summary

Click to open a dialog box that lists the current channel
mappings (Eigure 6.2).

Clear All

Click to clear all existing Signal and Channel Map settings and
start over from scratch.

Save

Click, then use the resulting dialog box to save a file that
contains the specified Signal and Channel Map settings for
each core.

Load

Click, then use the resulting dialog box to load a file that
contains Signal and Channel Map settings for each core.
Remember to load a file that you previously saved from this
window.

Opening the ECT Configuration Window

Y ou use the ECT Configuration window to create an ECT matrix.

To open the window, follow these steps:
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1. Start a StarCore debugging session.
2. Select Debug > ECT > Configure.
The ECT Configuration window (Eigure 6.1 on page 214) appears.

Creating an ECT Matrix

Y ou create an ECT matrix by using the ECT Configuration window to specify trigger
signals and their corresponding channels.

To create an ECT matrix, follow these steps for each source processor:

1. Usethe Signal list box to specify the desired signal.

2. Check the checkboxes for each channel that you want to associate with the selected
signal.

3. Click the Apply button.
NOTE  You can program some channel mappings from multiple processors. Click the

Refresh button to ensure that the ECT Configuration window shows the
channel-mapping information currently programmed into the processor.

Viewing an ECT Matrix Summary

The ECT Configuration window can display a summary view that shows all the trigger
signals and associated channels that you defined. Y ou can use this summary view to see
your entire configuration at a glance.

To view an ECT matrix summary, click the Summary button. The Summary dialog box
(Figure 6.2 on page 217) appears.
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Figure 6.2 Summary Dialog Box
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Saving an ECT Matrix

Saving an ECT matrix alows you to save the configuration that you specify in the ECT

Configuration window. Thisway, you do not have to re-enter the entire configuration

again from scratch.

To save an ECT matrix, follow these steps:

1. Click the Save button.

A standard Save dialog box appears.
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2. Usethe Save dialog box to navigate to the location where you want to save
your configuration.

3. Click Save.
The ECT Configuration window saves your configuration to the specified file.

Loading an ECT Matrix

Y ou use the ECT Configuration window to load a different ECT matrix. For example, you
could load an ECT matrix that you previously saved.
1. Click the Load button.
A standard Open dialog box appears.
2. Usethe Open dialog box to select the configuration that you previously saved.
3. Click Open.
The ECT Configuration window now reflects the configuration that you |oaded.
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This chapter explains how to use the CodeWarrior™ Enhanced On-Chip Emulation
(EONCE™) Configurator. Thistool lets you use the StarCore™ DSP’s on-chip EONCE
modul e from within the CodeWarrior IDE. The EOnCE module allows non-intrusive
interaction with the StarCore chip’s core. Also, you can use a special debugging
environment to examine the contents of registers, memory, and on-chip peripherals.

This chapter has these sections:
* EONCE Features
« EONCE Configurator Page Explanations
« EONCE Example: Counting Factorial Function Calls

EONCE Example: Using the Trace Buffer

EONCE Features

With the EOnCE Configurator, you can keep arunning trace of tasks and interrupts, and
you can 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 arich set of breakpoint features.

One key difference between regular software breakpoints and EOnCE breakpointsis
the time at which the program halts. With aregular software breakpoint, the program
halts immediately before the breakpoint instruction. With an EOnCE breakpoint, the
program haltsimmediately after the breakpoint instruction.

provides the ability to non-intrusively read from and write to peripheral registers
while debugging.
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¢ provides atrace buffer for program flow and data tracing.

¢ usesaprogramming model that either your software or the CodeWarrior debugger
can access directly.

« does not require the debugger to halt peripherals.

EONCE Trace Buffer Overview

Thisimportant information pertains to using the EOnCE trace buffer:

¢ Thetrace buffer isacircular buffer. If the buffer is full, and you continue to step
through source code, the debugger overwrites the buffer from the beginning.

« You can determine whether the trace buffer is full by examining the TBFULL bit of
the ESR (EONCE Status Register). When the trace buffer isfull, the TBFULL bit is
Set.

¢ You can trace up to 2048 bytes of addresses in the trace buffer.
* You must enable the trace buffer each time before getting new trace information.

EONnCE Configurator Page Explanations

This section explains each EOnCE Configurator page. Y ou use these pages to configure
on-chip EOnCE module debugging.

NOTE  When you specify settings in the EOnCE Configurator, configure the tabbed
pagesin left-to-right order. For example, configure the Addr ess Event
Detection Channel 0 page before configuring the Event Counter page. Also,
within a page, configure settings from the top-left position to the bottom-right
position.

To save EONCE Configurator settings for your current debugging session, you must click
the OK button in the EOnCE Configurator window.

To save EOnCE Configurator settings in afile for later use, select Debug > EOnCE >
Save EONCE Configuration and specify the filename.

To use asaved configuration, select Debug > EOnCE > Open EOnCE Configuration
and select the configuration file using the dialog box that appears.

¢ EE Pins Controller Page
» Address Event Detection Channel Pages
« Data Event Detection Channel Page

» Event Counter Page
« Event Selector Page

220
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e Trace Unit Page

EE Pins Controller Page

Use this page to configure the EOnCE controller, specifically the EE pins. EE pinsare
general-purpose pins that can serve as input or output EONCE pins.

Figure 7.1 showsthe EE Pins Controller page. Table 7.1 explains each option.

Figure 7.1 EE Pins Controller Page

x
Contiol | EDCAQ | EDCAT | EDEA2 | EDCA3| EDCA4 | EDCAS | EDCD | Counter| Selector| Trace |
EE Pins Controller

EE Pin0: " output: detection by EDCAD " input: enable EDCAD event % input: Debug Flequest
EE Pin1: " output; detection by EDCA1 " output: Debug Ack. & input: enable EDCAT event
EE Pin 2: ' output: detection by EDCAZ % input: enable EDCAZ event
EE Pin 3: " output; detection by EDCA3 " output; ERCY Receive register iz FULL

% input; enable EDCAT event
EE Fin 4 : ! output: detection by EDEAS ) output: data in ETRSMT Transmit register is BEADY

% input enable EDEAA event
EE Finb: ! output; detection by EDEAS % input: enable EDCAS event
EED Fin: " output; detection by EDCD & input: enable EDCD event

()3 I Cancel
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Table 7.1 EE Pins Controller Page

Page Setting Explanation
Item
EE Pin 0 output: Toggle the signal on EE pin 0 after detecting an event
detection by on EDCAO (event detection channel 0).
EDCAO
input: enable An input signal from EE pin 0 enables an event on
EDCAO event EDCAO (event detection channel 0).
input: Debug A signal on EE pin 0 during and after reset causes the
Request core to enter debug mode. A signal on EE pin 0 also
causes an exit from stop or wait processing states of
the core.
EE Pin 1 output: Toggle the signal on EE pin 1 after detecting an event
detection by on EDCAL (event detection channel 1).
EDCAl
output: Debug Turn on a signal on EE pin 1 after the core enters
Ack. debug mode. After the core exits from debug mode,
turn off the signal on EE pin 1.
input: enable An input signal from EE pin 1 enables an event on
EDCAL1 event EDCAL1 (event detection channel 1).
EE Pin 2 output: Toggle the signal on EE pin 2 after detecting an event
detection by on EDCA2 (event detection channel 2).
EDCA2
input: enable An input signal from EE pin 2 enables an event on
EDCAZ2 event EDCAZ2 (event detection channel 2) and ECNT.
EE Pin 3 output: Toggle the signal on EE pin 3 after detecting an event
detection by on EDCAS3 (event detection channel 3).
EDCA3
output: ERCV Turn on a signal on EE pin 3 after the host finishes
Receive writing to the ERCV register.After the host finishes
register reading the ETRSMT register, turn off the signal on EE
is full pin 3.
input: enable An input signal from EE pin 3 enables an event on
EDCA3 event EDCA3 (event detection channel 3).
EE Pin 4 Not applicable.
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Table 7.1 EE Pins Controller Page (continued)

Page Setting Explanation

Item

EE Pin5 Not applicable.

EED Pin output: Toggle the signal on the EED pin after detecting an
detection by event on EDCD (data event detection channel).
EDCD
input: enable An input signal from the EED pin enables an event on
EDCD event EDCD (data event detection channel).

Address Event Detection Channel Pages

The EOnCE module has several address-event detection channels that can, according to
your settings, detect address values from an address bus. Each address-event detection
channel has a corresponding EOnCE Configurator page:

Figure 7.2 shows the EDCAOQ page as a sample address-event detection channel page.

Address Event Detection Channel 0 page - EDCAO
Address Event Detection Channel 1 page- EDCA1
Address Event Detection Channel 2 page - EDCA2
Address Event Detection Channel 3 page - EDCA3
Address Event Detection Channel 4 page - EDCA4
Address Event Detection Channel 5 page - EDCA5S

Table 7.2 explains each option.
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Figure 7.2 Address Event Detection Channel 0 Page
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Table 7.2 Address Channel Page

Page ltem

Explanation

Bus Selection

The bus on which to detect an address value:
* XABA
+ XABB
* XABA and XABB
« PC

For example, to set a breakpoint on an instruction, specify PC, which
represents the value of the program counter.

Access Type

The type of access performed on the specified address:
* Read
* Write

¢ Read or write
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Table 7.2 Address Channel Page (continued)

Page Item

Explanation

Comparator A

Specify a value (in hexadecimal, with a maximum length of 32 bits)
with which to compare the detected address value:
e = (equal)
= (not equal)
(greater than)

\%

N

(less than)

Comparator B

Specify a value (in hexadecimal, with a maximum length of 32 bits)
with which to compare the detected address value:

(equal)
= (not equal)
(greater than)

\%

* < (lessthan)

Comparators
Selection

Choose the values with which to compare the detected
address value:

* Aonly

e Bonly

* AandB

« AorB
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Table 7.2 Address Channel Page (continued)

Page ltem Explanation
Enable after Enable the comparison specified by this page after an event on the
Event On specified item. You can specify one of the following:

» Disabled—the EONCE event detector never performs the
specified comparison and does not trigger an event

* EDCAO, EDCA1, EDCA2, EDCA3—the EONCE event
detector performs the specified comparison after an event
on the specified address occurs

* EDCD—the EONCE event detector performs the specified
comparison after an event on EDCD occurs

» Counter—the EONCE event detector performs the
specified comparison after an event on the Counter occurs

* EE pins—the EONCE event detector performs the
specified comparison after an event on any of the EE pins
occurs

* Enabled—the EONCE event detector always performs the
specified comparison

Mask (Hex 32 Use this field to set the value of the EDCA mask register.

bits) 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 O 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.

Data Event Detection Channel Page

Y ou can use the Data Event Detection Channel page to detect a particular data value.
Figure 7.3 shows the Data Event Detection Channel page.
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Figure 7.3 Data Event Detection Channel Page
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Table 7.3 lists and defines the settings you can make on the Data Event Detection
Channel page of the EOnCE Configurator.

Table 7.3 Data Event Detection Channel Page

Page Item Explanation

Access Type Indicates whether the data value to detect is being read or written.
Reference Specify a value (in hexadecimal, with a maximum length of 32 bits)
Value 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:

* =(equal)

» I=(not equal)

* > (greater than)

* < (less than)
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Table 7.3 Data Event Detection Channel Page (continued)

Page Item

Explanation

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
Event On

Enable the comparison specified by this page after an event on the
specified item. You can specify one of the following:

» Disabled

 EDCAO, EDCA1, EDCA2, EDCA3
* 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
Selection

Indicates the width of the data access to watch.

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 Page

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 ingtructions

e Trace buffer tracing

228

StarCore® and SDMA Targeting Manual




g |

Enhanced On-Chip Emulation
EONCE Configurator Page Explanations

¢ |nstruction execution
* The core clock

Figure 7.4 shows the Event Counter page of the EOnCE Configurator.

Figure 7.4 Event Counter Page

x
Control | EDCAD| EDCAT | EDCAZ | EDCA3 | EDCA4| EDCAS | EDCD  Counter | Selector | Trace |
Event Counter
———— What to count: Enable after Event On
" EDCA1 " EDCAZ % None " EDCAQD " EDCA1
" EDCA3 " EDCA4 " EDCAS C EDCA2 (" EDCAZ  ( EDCA4
" EDCD " executions of DEBUGEY instruction " EDCAS " EDCD " EE2 pin
" Trace Event " EwecutionSets ¢ Core Clock " Enabled
Event Counter ¥alue [Hex 32 bits] : 0=0
™ Estension Counter Value [Hex 32 bits) : 00
()3 I Cancel |

Table 7.4 lists and defines the settings you can make on the Event Counter page of the
EONCE Configurator.
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Table 7.4 Event Counter Page

Page ltem

Explanation

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

¢ Core Clock

Enable after Event
Oon

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

« EDCAO0, EDCA1, EDCA2, EDCA3

« EDCD

* 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 Page

The Event Selector page specifies which events cause a particular debugging action to
occur. The debugging actions follow:

¢ Place the EONnCE module in debug mode
» Generate a debugging exception

¢ Enable the trace buffer

« Disable the trace buffer

On the Event Selector page, you can specify that after an event occurs on one of the
following items, the corresponding debugging action occurs:
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Address event detection channels

¢ Data event detection channels

« Event counter

« EEpins

* DEBUGEYV instructions
Y ou also can specify that multiple events must occur to trigger a particular debug event.
Figure 7.5 shows the Event Selector page of the EOnCE Configurator.

Figure 7.5 Event Selector Page

x|
Control | EDCAD| EDCAT | EDCAZ | EDCA3 | EDCA4 | EDCAS | EDCD | Counter Selestor | Trace |
Event Selector
Ewvent(z] to Enter DEBUG Mode : {*  AND Event(s] to Enter DEBLIG Exception: & OR  { AND
——— DEBUG Mode Mask: DEBUG Exception Magk ————
[" EDCAS [~ EDCA4 [~ EDCA3 [ EDCAZ [ EDCAS [~ EDCA4 [~ EDCAZ [~ EDCA2
[T EDCA1 [~ EDCA0 [~ DEBUGEY [ EDCA1 [~ EDCAD [~ DEBUGEY
[~ EE4 [T EEZ | EE2 [~ EE1 [~ EE4 [TEE3 [ EE2 [ EE1
[~ EED [~ COUNT [~ EDCD [~ EED [~ COUNT [~ EDCD
Event(s] to Enable Trace : @ 0R ¢ aMD Events to Dizable Trace : & 0R  AND
—— DEBUG Enable Trace Maszk DEBUG Disable Trace Mask
[T EDCAS [~ EDCA4 [~ EDCA3 [~ EDCAZ [~ EDCAS [ EDCA4 [~ EDCAZ [~ EDCAZ
[ EDCA1 [~ EDCAD |~ DEBUGEY [ EDC&1 [~ EDCAD [~ DEBUGEY
[TEE4 [T EE3 [T EE2 [ EET [T EE4 [ EE3 [ EE2 [~ EE1
[~ EED [~ COUNT [~ EDCD [~ EED [~ COUNT [T EDCD
QK I Cancel |

Table 7.5 lists and defines the settings you can make on the Event Selector page of the
EONCE Configurator.
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Table 7.5 Event Selector Page

Page Item

Explanation

Event(s) to Enter
DEBUG Mode

Select OR to indicate that any of the events chosen in DEBUG
Mode Mask 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:
» EDCAO0, EDCA1, EDCA2, EDCA3
» DEBUGEV
» EE4, EE3, EE2, EE1, EEO
* Counter
+ EDCD
Click Any to specify one item or All to specify multiple items.

Event(s) to Enter
DEBUG Exception

Select OR to indicate that any of the events chosen in 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:
» EDCAO, EDCA1, EDCA2, EDCA3
» DEBUGEV
» EE4, EES3, EE2, EE1, EEO
» Counter
+ EDCD
Click Any to specify one item or All to specify multiple items.

Event(s) to Enable
Trace

Select OR to indicate that any of the events chosen in DEBUG
Enable 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.
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Table 7.5 Event Selector Page (continued)

Page Item

Explanation

DEBUG Enable
Trace Mask

Enable tracing after an event on one or more specified items.
You can specify the following items:

* EDCAO0, 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.

DEBUG Disable
Trace Mask

Disable tracing after an event on one or more specified items.
You can specify the following items:

« EDCAOQ, EDCA1, EDCA2, EDCA3

» DEBUGEV

« EE4, EES3, EE2, EE1, EEO

* Counter

« EDCD
Click Any to specify one item or All to specify multiple items.

Trace Unit Page

With EONnCE, you can collect datain atrace buffer as you debug a program. Y ou can use
the Trace Unit page to choose the trace buffer settings.

Figure 7.6 shows the Trace Unit page of the EONCE Configurator.

StarCore® and SDMA Targeting Manual 233



y
A

Enhanced On-Chip Emulation

EONCE Configurator Page Explanations

Figure 7.6 EOnCE Configurator Trace Unit Page
x|

Control | EDCAQ| EDCAT | EDCAZ | EDCA3| EDCAS | EDCAS | EDCD | Counter| Selector Trace |

Change of Flow Instructions :
Intermupt wectors :
lzsue of Execution Set:

MARK. instruction :

‘wiap-around Mode for Events:

Trace Unit
Il : Trace Buffer Mode : [~ Enable
[ Enable Hardware Loop : [~ Enable
[~ Enable Record Event Counter : I~ Enatle
[~ Enable Record Ext. Event Counter : [~ Enatle
[~ Enable

oK I Cancel |

Table 7.6 lists and defines the settings you can make on the Trace Unit page of the

EONCE Configurator.

Table 7.6 Trace Unit Page

Page ltem

Explanation

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)

« 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.
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Table 7.6 Trace Unit Page (continued)

Page ltem Explanation

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 for . . L
Events Select this option to prevent the core from going into debug

mode 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.

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 Enables a tracing mode that causes each destination
Counter address placed in the trace buffer to be followed
immediately by the value of the extension counter register.
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EONnCE Example: Counting Factorial
Function Calls

This example shows how to count callsto afactorial function in arecursive factorial
program.

To run the factorial program with an input of 7 and count the callsto the factorial
function five times using aregular software breakpoint, you would set a breakpoint on the
first line of the factoria function. Each time the IDE reaches the breakpoint, it stops and

you must click the debug button to continue execution. Thisis a time-consuming process.

Figure 7.7 shows the debugger window after counting the call to factorial fivetimes
using aregular software breakpoint.

Figure 7.7 Debugger Window: Counting with a Regular Software Breakpoint

i @ project.eld =]
< &I-X. {—; {-.l.'}'{T} ..........................

[§5tack o] | [fevaisbles A1 |
| Frame0 - ! fret_factorial |3 ‘,,:j
main | M 3
factorial
factorial
factorial

factorial

-

’Ei Source:  E:\Program Files\Metrowerk s\Code\w/arior for StarCore Beta 1.0%Codeb/ arrior Examples\EORCED. ASC140 main.c EI’

>y

int main{woid)

int result = factorial(7?):
printf{"The factorial of 7 i=z: ¥d", result):
+
- int factorial{int H)
{
*n if {H==0)
2 return 1;
return H*factorial(H-1): G
+

£ ] Line 24 Coll | Souce  #4] | .|—I_
s

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.
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After the fifth call, the program stops executing and the | DE 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 page.

Configure the Event Counter page.

Configure the Event Selector page.

Save EOnCE Configurator settings.

Run the EONCE factorial count debugging example.

© O N o g bk~ w DR

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 . mep).
5. Click Open
When you open the project, the IDE displays a project window. (See Figure 7.8.)
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Figure 7.8 EOnCEDemo Project Window

{ gEOnCEDemo.mcp A e o ] (4
| ® sCI00EOnCEDeme ~|iR) & B §
Filez | Lirk Dldell Talgetsl
¢ | File | Code | Data |9 |[=
B SC140_main.c 33 28« =~
=]
1 file 98 28 i

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 7.9.

NOTE  You must download your program to the target board before configuring
EONCE debugging conditions.
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Figure 7.9 Debugger Window for the EOnCEDemo Project

i mproject.eld -0l x|
Ex O h
IEStack m| | @ Variables: Al | Walue | Lacation ]|
main ;I $ret_main 8223532320 0=00000000 ;I
result 822353980 0=00000000

= =
-
E Source:  C:\Bel Dev ToolsASC_1_S\CodeMfarior_Examples\EOnCEDemabSC140_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 main{void)

- int result = factorial{?);

- printf{"The factorial of 7 i=: 24", result):

-1

- int factorial{int H)

- if(H==0)
0, Line13  Coll | Soucs M| | _PI_L

Get the Address of the Instruction

To get the address of the instruction to specify as the location where EOnNCE counts the
call to the factorial function:

1. Inthedebugger window, move the Current Statement arrow to the first line of the
factorial function (the instruction where you want to set the breakpoint).

Figure 7.10 shows the debugger window after you move the arrow.
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Figure 7.10 Current Statement Arrow: First Line of the Factorial Function

i @project.eld

_lolx|
% m % 3Hhb
IEStac:k F] | [V aiables Al | Walue | Location ]|
factorial d $ret_factorial 1 $0oo ;I
M ERG7E 000028000

=~ |
=
IE_T. Source:  C:\Ael Dev Taools\SC_1_54Code'warior_ExampleshE DnCEDematSC140_main.c [}

#include <=stdioc h:
%

SC140_main.c

this denc

EOnCE Demonstration. Refere to the Targeting StarCore manual
for information on how to sst—up the EOnCE Configurator for

- int main(woid)

{
- int result = factoriali{?):
- printf{'The factorial of 7 i=: #d". result):
- ¥
- int factorial{int H}
{
L 1f(N==0)
- return 1;
- return H#factorial(N-1):
¥

G Line2s Dol | Souce \ M4 |
N\

3

;FL

Source button

2. At the bottom of the debugger window, click the Sour ce button, then 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 7.11.)
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Figure 7.11 Debugger Window Displaying a Mixed Code View

o ] |
[§ Stack @] | [fe Vanables &I | value | Location m|
factarial ;l $ret_factarial 1 {00 ;l
N BEA7E 0=00028000

-
E_n Source:  C:h\Rel Dev Tools'SC_1_5\Code'Wanior_ExampleshEOnCEDemobSC140 main.c =]

int factorialfint M) I
- 00010116: E748 adda #:%8.sp

i

if (H==0)
- 900010115 Fo4dz2 nove. 1 di. (sp-<$8)
- 00010114: 6469 tateqg a
- 0001011C: 3704 2128 8001 jf »>510128
return 1:;
- oopololz2z: cosl nove . w #:51.d0
- 00010124 E768 =uba <58 .=p
- 00010126: 9F71 rts
return H*factorial(N-1):

- goololz2g: <1l nove . w #451,d1 o
- 00010124: 6D31 =ub di.do,.d2
- oooilolz2c: F241 nove. 1 dZ, (sp-<$d)
- 0001012E: 7452 tir dz.do
- 00010130 3304 2116 8001 j=r »$10116
- 00010136: FO41 nove . 1 dl, (=p—<54)
- 00010138 Facz nove . 1 (sp—<%$8).d3
- 00010134: 3665 8000 impyuu d3.d0.45 -

W Li i 4 3
£ ] Line 26 Coli | Mived S 3Kl | [ 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, then choose Sour ce
from the menu that appears.

The caption of the button changes to Sour ce 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 main function.
Figure 7.12 shows the debugger window after you perform these actions.
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Figure 7.12 Current Statement Arrow on the First Statement in main()

Bl
B x dHhd

B Stack mA| | [fe Varisbles: 2 | Value | Location ]|
factarial ;l $ret_main 7 $D0 ;l
main rezult E589E 0=00028018

=4

'E__ﬂ Source:  C:\Program Files\MetrowerksiCodewariorCadei/ arior_E xamples\EORCEDe.. 55140 mainc H|

-

- int maini{wvoid)

L int result = factorial{?);

- printf{"The factorial of 7 i=: #d"., result):

-}

- int factorial(int H)

if (H==0}
- return 1:

£/ Line 18 Coll | Source 3K | _’I_L

6. At the bottom of the debugger window, click the Sour ce button, then 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 7.13 shows the debugger window after you perform these actions.
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Figure 7.13 Debugger Window—Mixed Code View

i mproject.eld - |EI|5|
B E % G40
EStack /| | [§@ Variables: Al | Walue | Location ]|
main ;I $ret_main 1 400 ;I
result 222 0+00027FF&
= =
4
IH__D Source:  C:\Rel Dewv_ToolshSC_1_S\Code\ arior_ExamplestEOnCEDematSC140 main.c F‘Jl
int main({wvoid)
- 000101%54: E750 adda #3510, =p
{
int result = factorial(7):
-%»00010156: CO87 nove.w  #¢57.d0
- 0001015%: 3304 2116 8001 j=r 510116
- 0001015E: FO043 nove . 1 di. (sp—<$c)
- 00010160: FO44 nove . 1 di. (sp—<$10)
printf({"The factorial of 7 i=: %d", result):
- 00010162: FD42 nove . L di, (sp—<%8)
- 000101e4: 3101 3018 8000 movew.l #:81018.d1
- 00010164: F141 move . 1 dl. (sp—<$4)
- 000101eC: 3304 21D0 8001 j=r »$10140
1
- 00010172 &C30 =ub do.do. do
- 00010174: E770 =uba #3210, =p
- 00010176: 9F71 rt=

. : g _>l_I
O Line16  Coll | Mied  »4] | 4

Open the EOnCE Configurator

Y ou can use the EONCE Configurator to set various conditions to perform EOnNCE
debugging.

To open the EOnCE Configurator, choose Debug > EOnCE > EOnCE Configurator.
The IDE displays the EOnCE Configurator window. (See Figure 7.14.)
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Figure 7.14 EE Pins Controller Page

i geonce_demo.eld x|

Control | EDCAQ| EDCAT | EDCAZ | EDCA3| EDCAS | EDCAS | EDCD | Counter| Selestor | Trace |

EE Pin0:
EEFin1:
EE Pin2:

EE Pin3:

EE Pin 4 :

EE Pin&:
EED Pin:

O e TS e T

D

o g

EE Pins Controller

output: detection by EDCAD
output: detection by EDCA1
output: detection by EDCAZ
output: detection by EDCA3
input: enable EDCAI event
output: detection by EDIEA 4
input; enable EDCA event
output: detection by EDEAS

output: detection by EDCD

" input: enable EDCAD event & input: Debug Request
 output: Debug Ack. " input: enable EDCAT event
' input: enable EDCAZ event

'

&

output: ERCY Receive register iz FULL

output: data in ETR ST Transmit register iz BEADY

input: enable EDCAS event

input: enable EDCD event

oK I Cancel |

The window initialy displays the EE Pins Controller page, which you can use to
configure the EONnCE controller, specifically the EE pins. EE pins are general-purpose
pinsthat can serve asinput or output pins to the EOnCE.

NOTE  For thisexample, the settings on the EE Pins Controller page are not relevant;
do not change them.

Configure the Address Event Detection Channel 0 Page

To choose settings for the address event detection channel 0 by configuring the Address
Event Detection Channel 0 page:

1. Click the EDCAO tab.
The IDE displays the chosen page. (See Figure 7.15).
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Figure 7.15 Address Event Detection Channel 0 Page
x|

Contiol EDCAD | EDCAT | EDCAZ | EDCA3| EDCA4 | EDCAS | EDCD | Counter | Selector| Trace |

Address Event Detection Channel O

Bus Selection: (¥ 3 " XAEB XABAandXABE O PC

fccess Type: ™ Read O Wiite ' Read or Wiite

Comparator & [Hex 32 bits] : (040 i+ = 1= [l (]
Comparatar B [Hex 32 bits] : |00 * = = (8l ¢

Comparators Selection : & Aoy C Bonly O AandBE O AoB

Enable after Event On:

@ Disabled ¢ EDCAD " EDCAI " EDCA2 " EDCA3 EDCA4
~ EDCAS " EDCD " Counter  © EE ping " Enabled

Mask [Hex 32 bits] : IDxffﬂffff

oK I Cancel

2. To set abreakpoint on an instruction, click PC as the Bus Selection.

NOTE  When selecting settings in the EONCE Configurator, configure the tabbed
pagesin the left-to-right order of the tabs. For example, configure the Addr ess
Event Detection Channel 0 page before configuring the Event Counter page.

Also, within a page, configure your selected settings from the left-top to right-
bottom position.

3. Typethe address value of theinstruction you previously noted in the Compar ator A
field (in hexadecimal).

4. For Enable after Event On, select Enabled.

For al other settings, use the defaults. The page now appears as shown in
Figure 7.16.
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Figure 7.16 Address Event Detection Channel 0 after Changing Settings

Contiol EDCAD | EDCAT | EDCAZ | EDCA3| EDCA4 | EDCAS | EDCD | Counter | Selector| Trace |

Address Event Detection Channel O

Bus Selection: XABA  (C MABE  C XABAandXABE % PC

fccess Type: ™ Read O Wiite ' Read or Wiite

Comparatar & [Hex 32 bits) : |0x10118 i+ = 1= [l ¢
Comparatar B [Hex 32 bits] : |00 * = = (8l ¢

Comparators Selection : & Aoy C Bonly O AandBE O AoB

Enable after Event On:

" Disabled ¢ EDCAD " EDCAI " EDCA2 " EDCA3 EDCA4
~ EDCAS " EDCD " Counter  © EE ping

Mask [Hex 32 bits] : IDxffﬂffff

o]

Configure the Event Counter Page

To configure the Event Counter page to count a particular event on address channel 0:

1. Click the Counter tab.
The IDE displays the Event Counter page. (See Figure 7.17.)
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Figure 7.17 Event Counter Page

x
Control| EDCAD | EDCAT | EDCAZ | EDCA3| EDCA| EDCAS| EDCD  Counter | Selector | Trace |
Event Counter
‘what to count : Enable after Event On:
1 " EDCAT " EDCAZ ' None  EDCAD " EDECA1
" EDCA3 " EDCAY " EDCAS " EDCAZ  EDCA3 " EDCA4d
" EDCD " executions of DEBUGEY instruction = EDCAR " EDCD " EEZpin
" TraceEvent  Ewecution Sets  Core Clack " Enabled
Event Counter Walue [Hex 32 bitz] : 0x0
[~ Estension Counteralue [Hex 32 bits] : 00
oK I Cancel |

Inits default state, the Event Counter page specifies to count EDCO (address channel
0, which corresponds with the Addr ess Event Detection Channel 0 page that you just
configured and is correct for this example).

For Enable after Event On, select Enabled.

3. Typethevalue (in hexadecimal) for how many times you want to count in the Event
Counter Value (Hex 32 bits) text box.

For this example, type 0x5 in the text box.
Figure 7.18 shows the Event Counter page after your changes.
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Figure 7.18 Event Counter Page after Changing Settings

x|
Control| EDCAD | EDCAT | EDCAZ | EDCA3| EDCA| EDCAS| EDCD  Counter | Selector | Trace |

Event Counter

‘what to count : Enable after Event On: ——————
&+ EDCAD " EDCAT " EDCAZ " None  EDCAD " EDECA1
" EDCA3 " EDCAY " EDCAS " EDCAZ  EDCA3 " EDCA4d
" EDCD " executions of DEBUGEY instruction = EDCAR " EDCD " EEZpin
" TraceEvent  Ewecution Sets  Core Clack (% Enabled
Event Counter Walue [Hex 32 bitz] : 05
[~ Estension Counteralue [Hex 32 bits] : 00
oK I Cancel

Configure the Event Selector Page

To configure the Event Selector page:
1. Click the Selector tab.
The IDE displays the Event Selector page. (See Figure 7.19.)
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Figure 7.19 Event Selector Page

x|
Conrol | EDCD | EDCAT | EDCAZ | EDCA3| EDCA| EDCAS | EDCD | Counter Selectar | Trace |
Event Selector
Event(z) ta Enter DEBUG Mods I = AND Event(s) to Enter DEBUG Exception: (* DR AMD
——— DEBUG Mode Mask: DEBUG Exception Magk————
[ EDCAS [~ EDCA4 [~ EDCA3 [~ EDCa2 [” EDCAS [~ EDCA4 [~ EDCAZ [~ EDCA2
[” EDCA1 [~ EDCAD [~ DEBUGEY [ EDCA1 [~ EDCAD |~ DEBUGEY
[~ EE4 [T EE3 [ EE2 I~ EE1 [~ EE4 [T EEZ [ EE2 [ EE1
[T EED [T COUNT [~ EDCD [T EED [T COUNT [~ EDCD
Ewent{z] to Enable Trace : & 0OR { AND Ewents ta Disable Trace : &~ 0OR  AND
——— DEBUG Enable Trace Mask DEBUG Digable Trace Mask————
[T EDCAS [~ EDCA4 [ EDCA3 [ EDCAZ [~ EDCAS [~ EDCad4 [~ EDCAZ [~ EDCAZ
[~ EDCA1 [~ EDCAD [~ DEBUGEY [~ EDCA1 [~ EDCAD |~ DEBUGEY
[T EE4 [ EEZ [ EE2 [ EE1 " EE4 [ EEZ [ EE2 [~ EE1
[T EE0 [T COUNT [ EDCD [” EED  [” COUNT [ EDCD
akK I Cancel |
The default setting for Event(s) to Enter DEBUG Mode is OR, which is correct for

this example.
2. Inthe DEBUG Mode M ask group, check the COUNT checkbox.

The Event(s) to Enter DEBUG M ode setting and the DEBUG Mode Mask setting
halt the CPU and cause the EONCE modul e to enter debug mode when the condition or
conditions that you set are met.

Figure 7.20 shows the appearance of the Event Selector page after this change.
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Figure 7.20 Event Selector Page after Changing Settings

x
Conrol | EDCD | EDCAT | EDCAZ | EDCA3| EDCA| EDCAS | EDCD | Counter Selectar | Trace |
Event Selector
Event(z) ta Enter DEBUG Mods @« 0OR  AND Event(s) to Enter DEBUG Exception: (* DR AMD
DEBUG Maode Mask: DEBUG Exception Mask

[ EDCAS [~ EDCA4 | EDCA3 [~ EDCA2 [ EDCAS [~ EDCA4 [~ EDCA3 [~ EDCA2
[~ EDCA1 [~ EDCAD | DEBUGEY [~ EDCA1 [~ EDCAD [~ DEBUGEY
[~ EE4 [T EE3 [ EE2 I~ EE1 [~ EE4 [T EEZ [ EE2 [ EE1
[~ EED [V COUNT: [~ EDCD [~ EED [~ COUNT [~ EDCD
Ewent{z] to Enable Trace : & 0OR { AND Ewents ta Disable Trace : &~ 0OR  AND

DEBUG Enable Trace Mask DEBUG Disable Trace Mask
[T EDCAS [~ EDCA4 [ EDCA3 [ EDCAZ [~ EDCAS [~ EDCad4 [~ EDCAZ [~ EDCAZ
[ EDCA1 [~ EDCAOD [~ DEBUGEY [ EDCA1 [~ EDCAD [~ DEBUGEY
[~ EE4 I~ EE3 I~ EE2 [ EE1 [~ EE4 T EE3 [ EE2 [~ EE1
[T EED [~ COUNT [~ EDCD [TEED [7 COUNT I EDCD

ok I 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 7.21 shows the appearance of the debugger window after you run the debugging
example.
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Figure 7.21 Debugger Window after Running the Debugging Example

i mproject.eld - |EI|E|
LI L WU
rﬂStack m| | {2 Yaiables: Al | Walue | Location =1}
it - $ret_factorial - 822353380 0s00000000 =
factorial M 3 0=00028060
factorial
factarial
factarial
factarial
=l |
=4
Eﬂ Source:  C:\Rel_Dev Toolsh\SC_1_S\Codewamior_E xamples\EOnCEDematSC140_main.c =]
int factorial(int N) [~
- 0001011e: E748 adda #<58.=sp
{
if (H==0}
- 0001011%8: FO042 nove. l di, (sp—<£8)
- 00010114: 6469 t=teg do
- $0001011C:; 3704 2128 8001 jf »$10128
return 1;
- goo01o01z2z. cogl nove . w #<51.d0
- 00010124: E7&8 zuba #<58.=p
- 0o0101z2e: 9F71 rt=
return H#=factorial (H-1): oo
- 0oo01o01z2g. cC1g1 nove . w #051.d1
- 00010124: &D31 sub di.do,dz2
- 0001012C: F241 nove. l d2, (sp—<5&4)
- 0001012E: 7452 tir dz.do
- 00010130: 3304 Z211e 8001 jsr *$10116
- 00010136: FO41 nove. l di, (sp—<&4)
- 00010138: F3C2 nove. 1 (=p—<%8).d3 -
. Line13  Coll [Mixed  »4] | o,

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 datain the EOnCE trace buffer and examineit.
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 abreakpoint

4. Run to the breakpoint
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Open the EONCE Configurator

Configure atrace

Save EOnCE Configurator settings

Run the EONCE trace buffer debugging example

© N o O

Open the EONCEDemo Project
To open the EONCEDemo project:

1. Start the CodeWarrior IDE.

2. ChooseFile> 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 . mep).
5. Click Open
6. TheIDE displays aproject window. (See Figure 7.22.)

Figure 7.22 EOnCEDemo.mcp Project Window

{ gEOnCEDemo.mcp e o ] (4
| ® sCI00EOnCEDeme ~|iR) & B §
Filez | Lirk Dldell Talgetsl
¢ | File | Code | Data |9 |[=
B SC140_main.c 33 28« =~
=]
1 file 98 28 i
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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 7.23.

NOTE  You must download your program to the target board before configuring
EONCE debugging conditions.

Figure 7.23 Debugger Window for the EOnCEDemo Project

i mproject.eld -0l x|
B E x40
IEStack ] @ Yariables: &l | Walue | Location ]|
mair ;I $ret_main 822353380 0=00000000 ;I
result 822353980 0=00000000
| |
-
IE_B Source:  C:WRel Dev ToolshSC 1 ShCodebwarmiorExamplestEOnCED emahSC140 main.c |
-

#include <stdioc . h:
%

SC140_main.c

EOnCE Demonstration. REefere to the Targeting StarCore manual
for information on how to set—up the EOnCE Configurator for
thi=z demno.

- wint main{wvoid)

- int result = factorial(?);

- printf{"The factorial of 7 i=: %d". result): |

- int factorial{int H)

- if (H==0)

-
o q 3|
. Line 13 Col1 | Source kR | 4

Set a Breakpoint
To set abreakpoint, click the gray dash next to the this statement in the debugger window:
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int result = factorial (7);

Figure 7.24 shows the debugger window after you set the breakpoint.

Figure 7.24 Debugger Window after Setting the Breakpoint

i mproject.eld -0l x|
Ex O h
IEStack m| | @ Variables: Al | Walue | Lacation ]|
main ;I $ret_main 822353380 0=00000000 ;I
result 822353980 0=00000000

-] =l
-
IE__B Source:  C:\Bel Dev_Tool:ASC_1_S\CodeMarior_Examples\EOnCEDema\SC140_main.c =]

#include <stdic . h»

S

|»

SC140_main.o

EOnCE Demonztration. Eefere to the Targeting StarCore manual
for information on how to s=et-up the EOnCE Configurator for
this demo.

- #int main{void)

] int reshlt = factorial(?);

- printf{"The factorial of 7 i=: 24", result):

-1

- int factorial{int H)

- iE{H==0}

] Line 16 Col12 | Souce M 4] |

Run to the Breakpoint

Choose Project > Run to run to the breakpoint you previously set.
Figure 7.25 shows the debugger window after running to the breakpoint.
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Figure 7.25 Debugger Window after Running to the Breakpoint

i mproject.eld -0l x|
Ex O h
IEStack m| | @ Variables: Al | Walue | Lacation ]|
main ;I $ret_rnain 1 300 ;I
result ER5EE O=00028008

= =
-
IE__B Source:  C:\Bel Dev_Tool:ASC_1_S\CodeMarior_Examples\EOnCEDema\SC140_main.c =]

|»

#include <stdic . h»

S

SC140_main.o

EOnCE Demonztration. Eefere to the Targeting StarCore manual
for information on how to s=et-up the EOnCE Configurator for
this demo.

- int main{wvoid)

" int result = factorial(?):

- printf{"The factorial of 7 i=: 24", result):

-1

- int factorial{int H)

- i (H==0)
O Line16 o1 | Sowse 4| | _'I_L

Open the EONCE Configurator

Y ou can use the EOnNCE 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 7.26.)
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Figure 7.26 EE Pins Controller Page

i geonce_demo.eld x|

Control | EDCAQ| EDCAT | EDCAZ | EDCA3| EDCAS | EDCAS | EDCD | Counter| Selestor | Trace |

EE Pin0:
EEFin1:
EE Pin2:

EE Pin3:

EE Pin 4 :

EE Pin&:
EED Pin:

O e TS e T

D

o g

EE Pins Controller

output: detection by EDCAD
output: detection by EDCA1
output: detection by EDCAZ
output: detection by EDCA3
input: enable EDCAI event
output: detection by EDIEA 4
input; enable EDCA event
output: detection by EDEAS

output: detection by EDCD

(..
-
o
(..
-

&

input: enable EDCAD event & input: Debug Request
output: Debug Ack. & input: enable EDCAT event
input: enable EDCAZ event

output: ERCY Receive register iz FULL

output: data in ETR ST Transmit register iz BEADY

input: enable EDCAS event

input: enable EDCD event

oK I Cancel |

The window initialy displays the EE Pins Controller page, which you can use to
configure the EONnCE controller, specifically the EE pins. EE pins are general-purpose
pinsthat can serve asinput or output pins to the EOnCE.

NOTE  For this example, the default settings for the EE Pins Controller page shown
in Figure 7.26 are correct; do not change them.

Configure a Trace

To configure the trace for this example:
1. Click the Tracetab.
The IDE displays the Trace Unit page. (See Figure 7.27.)
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Figure 7.27 EONnCE Configurator Trace Unit Page

x
Control| EDC&D | EDCAT | EDCAZ | EDCA3| EDCA4 | EDCAS | EDCD | Counter | Selector Trace |
Trace Unit
Change of Flow Instructions : 'l - Trace Buffer Maode ; [~ Enable
Interrupt vectors [~ Enable Hardware Loop : I~ Enable
|zsue of Execution Set : [~ Enable Fecard Event Counter : I~ Enable
MAREK. instuction : I~ Enable Record Ext. Event Counter: [~ Enable
‘wiap-around Mode for Events: [~ Enable
oK I 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 M ode checkbox.
4. Check the Wraparound Mode for Events checkbox.
Figure 7.28 shows the Trace Unit page after configuration.
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Figure 7.28 EONCE Configurator Trace Unit Page after Configuration
S

Control | EDCA0 | EDC41 | EDCA2 | EDCAZ | EDCA4 | EDCAS | EDCD | Counter | Selector  Trace

Trace Unit
Change of Flow Instructions : Trace Buffer Maode ; [¥ Enable
Interrupt vectors Hardware Loop : I~ Enable
|zsue of Execution Set : [~ Enable Fecard Event Counter : I~ Enable
MAREK. instuction : I~ Enable Record Ext. Event Counter: [~ Enable
‘wiap-around Mode for Events: W Enable
oK I Cancel

Save the EOnCE Configurator Settings

To save your changes, click OK inthe EOnCE Configurator window.

Run the EOnCE Trace Buffer Debugging Example

1. Torun the EOnCE trace buffer debugging example, choose Debug > Step Over.
The IDE steps over one instruction.

2. Toseetheresults. select Data > View Trace.
The debugger displays an EOnCE Trace View window. (See Figure 7.29.)
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Figure 7.29 EONnCE Trace View Window

i @Trace for eonce_demo.eld 1 i =]
BEEEfAAAA

[ESrc: Address | Dt Address | Cyclex | Ext Cucles

0x10192 [.temt + 0=000001... 0x10130 [_main] 0x0 0x0 =

~
EE

=

Display: [0<00010132 Wiews: |Fiaw data

Address Hex: 0000F352:00010392

ooolol9s:z CO %7 3304 21308001 74 50F0 44 3500 3018
oo010Llaz SO0NDFE42 F1C4FL 42 F2 C2 F2 41 22 04 27 BO
ooololez S0 01 CO S0 EF FOSF 71 90 CO S0 C0O 90 C0 34 CO| f= = = « = prge s 0 s 0

Kl

DE

oo010Llcz SE 20 97 20 02 06 29 60 20 00 98 C0O 24 F2 9F FF 9 . s
ooololpz SE 20 9F 20 26 COEF 58 25 18 S0 EG 2E 00 32 &0 - HN EIE- I
000101E2 S0 00 3F 00 35 64 5000 37 01 35 60 80 00 14 96 Sd--7.3 —
oo010lFz L2 97 96 C0 29 18 80 02 C6 FC 24 6B OF 04 94 C0 R K W%
Word Slze:IB j F'agBZIF'hysmaI j 5
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Using the Profiler

This chapter explains how to use the CodeWarrior™ profiler. The CodeWarrior profiler is

an analysistool that lets you examine the run-time behavior of your StarCore™ DSP

programs. Using the profiler, you can find areas of source code that do not execute or take

too long to execute.

Profiling is a tuning process. As aresult, 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.

This chapter has these sections:

e Profiler Types
* Profiler Points

e Profiler Examples

* Launching the Profiler

¢ Opening the Profiler Sessions Window
« Removing a Profiler Session

¢ Removing All Profiler Sessions

¢ View alist of Functions

¢ View an Instruction-L evel Report

¢ View Function Details

* View aFunction Call Tree

* View Source Files Information

e View Profile Information Line-by-Line
« SaveaPrdfile

« Load aProfile

¢ Generate a Tab-Delimited Profile Report
¢ Generate an HTML Profile Report

« Generate an XML Profiling Report

« Set Up to Profile Assembly Language Programs
¢ Set Up the VTB to Use an On-host Profiler
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Profiler Types

The CodeWarrior profiler supports three types of profiling:
e OnHost
¢ On Chip
e On Chip Timers

On Host

On-host profiling is the simplest type of profiling to set up. All you must do is use the
Profiler Typelist box of the Profiler target settings pane to specify On Host.

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 aresult,
on host profiling interferes often with program execution.

On Chip

Asits name implies, the executable code that 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. Compared to on-host profiling, the on-chip
ISR technique interferes less with program execution.

To configure abuild target for on-chip profiling, follow these steps:
1. Open the project for which you want to use on-chip profiling.

2. Select Edit > TargetName Settings, where TargetName is the name of the current
build target.

The Target Settings window appears.
3. Inthe Target Settings Panelslist on the left side of the window, select Profiler.
The Profiler pandl (Figure 8.1) appears on the right side of the window.
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Figure 8.1 Profiler Target Settings Panel

R Prafiler
Prafiler Type: INone ﬂ

Interupt VWector Location: ID:ﬂ aaa

— Rezerved Memary for Profiler [1MB]:
| Dx20600000

— Rezerved memony for profiler in intermal meman [BEB) ——
[ x20000

—DPU analyzer optionz
Triad&: [No DFU info | o0 Any task =l

Triad B |No DFU info | o0 Any task I] 1+

[~ BEID: II:I:.ﬂ = BDIE:  f0s * mark/debugey

= Instruction level report

4. Usethe Profiler Type list box to specify On Chip.

10.

In the Interrupt Vector L ocation text box, enter the address (in hexadecimal) of the
vector to the interrupt service routine that the on-chip profiler uses.

In the Reserved Memory for Profiler text box, enter the base address of the 1-
megabyte external-memory buffer that the on-chip profiler reguires.

In your linker command file, include a . reserve directive for the external-memory
buffer defined above (so that the linker does not use this space).

For example . reserve 0x20b00000, 0x20c0000 reserves the area between
0x20b00000 and 0x20c0000 for the on-chip profiler.

In the Reserved memory for profiler in internal memory text box, enter the base
address of the 5-kilobyte internal memory buffer that the on chip-profiler requires.

Again, in your linker command file, include a . reserve directive for the internal-
memory buffer defined above (so that the linker does not use this space).

Inyour linker command file, define the entry point (. entry) asthe address of the
crt0_start function.

To determine this address, follow these steps:
a  Turn off the profiler.
b. Start debugging.
c. Halt the debugger at your program’s entry point.
d. Switch the debugger window to assembler view.
The entry point address is the address to which the jmp instruction points.

StarCore® and SDMA Targeting Manual 263



y
A

Using the Profiler
Profiler Types

11. Add an assembly-language file to your project that declares the area
VBA - VBA + 0x100 ascode.

For example:

org p:$0
dup $100
nop
endm

12. Allocate a buffer for the on-chip profiler’ s interrupt service routine (ISR).
a. Inyour source file, add code that declares a buffer for the on-chip profiler'sISR.
¢ Assembly-language source file—add the code hown in Listing 8.1
¢ C-language source file—add the code shown in Listing 8.2

Listing 8.1 Assembly Language Declaration of a Buffer for the On Chip Profiler’s ISR

org p:$CO00
dup $40
nop
endm

Listing 8.2 C Language Declaration of a Buffer for the On Chip Profiler’'s ISR

#pragma pgm seg name ".intC00"

void C00 ()
{
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¢. Inyour linker command file add this directive for each code section that does not
contain debug information:

.org 0xCO0O0
.segment .pl, ".intCoO0"

13. If the vector base address (VBA) is not zero, add one more sectionfor 0 - 0x100:
org p:$0
dup $100

nop
endm

14. Optionally, set profiler points where desired.

NOTE  With on-chip profiling, apair 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
differenceisthat on chip timers profiling gathers just cycle count information; it does not
perform function analysis. As aresult, the timing information generated by on chip timers
profiling is highly accurate.

To set up abuild 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
asfor 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|et 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 apair 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  SeeProfiler Types for instructions.

3. Select Project > Make

The compiler and assembler translate your source files and then the linker generates an
executablefile.

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. Setapair of profiler points:
To do this, follow these steps:

a. Open the source file in which you want to set a pair of profiler pointsin 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 8.2.)
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Figure 8.2 Profiler Point Settings Dialog Box
zl

Paint Type:

IStart Paint j

Etd 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.
(SeeFigure 8.3)

Figure 8.3 Editor Window Showing Start and End Profiler Points

i mmsc8101_main.c - |EI|1|
b {} - - o - Path:|E:\StarCore ProjectstHelloworldymnsc8101_main.c <>
& pint maini) EI
- Y¥HNM1=0, YNM2=0; ;I
2 TH, THPL, YN, ¥YNP1;

start int i;

prOfIIer for {1 = 0; i < DataBlockSize/2; i++) /* do all samples */

point - TH = L deposit_h{Datalnl[2*i]];

NP1 = L_deposit_h{DataIn[2%i+1]] ;

] TN = L_mac{TN, YNMZ,a2]; YN = L_mult (¥YNMZ,b2);
- TN = L_mac{TN, YNML,al]; YN = L_mac (YN, YNML, HL) ;
- YN = L_add (YN, TH) ; YNM2 = round(TN];
- THPL = L_mac{THPl, ¥NM1,aZ); Y¥NPL = L_mult|¥NML,b2);
- THPL = L mac{THPl, round{TH],al]; ¥NPL = L_mac{¥YNP1,¥HNMZ, b1];
; YNP1 = L_add{¥NP1, TNPL); YNM1 = round{TNP1) ;
/— DataCut [2%1] = round{¥N);
end - Datafut [2%i+1] = round (YNPL) ;
profiler - '
point - for (i = 0; i < DataBlockSize; i++)
printf{"tutput 3d'n", Datatut[i]]);
- raturn (0] ; o
¥ -
Line 50 Cal 57 | | 4] | v

f.  Put the caret in the source-code statement at which you want to end profiling.
g. Select Debug > Set Event Paint > 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.
(SeeFigure 8.3)

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 adot 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 makesprintf calsto stdout, the output appearsin the
IDE’s I/O window. This can be useful for marking the progress of your
profiling execution.

Once you have built aversion 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 thetype of profiler to use from the Profiler Type listbox of the Profiler target
settings panel.

3. Choose Project > Debug

The IDE displays the Profiler Sessionswindow. Thiswindow displaysalist of open
profiler sessions. (See Figure 8.4.)
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Figure 8.4 Profiler Sessions Window

i @ Profiler 5essions | _ (O] =]
I Open seszions I
020108_1046
W 0201081047

Open | Flemm-'el Hemove;‘-\lll

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 8.5.)

NOTE  You can use any debugging commands once the debugger window appears.
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Figure 8.5 Debugger Window—Upon Starting the Profiler

imfibo.eld II=] B3
» B % 3O

Stack m] | [fe Varables: &I | =l
- fret_main 822353980 =

n B22353980

wvalue 822353380
| |

A4

'Ei Source:  E:\Pragram Files\Metrowerk s\Codet/amriar for StarCore Release 1.04Codew/armior EwamplesiProfilersChfibo.c ﬂ
Recursive program to print Fibonacci sequences =

<% Fibonacci function declaration®”

int fib{ int nj:

-@int mainiwvoid)
int walue = 0. int n=0;
do
g .
walue = fib(n):
printf{"For n of % d the valus i= %d ~n" .n . wvalue }:
nt+;

¥ while({n <12):
-
O Line2e  Coll [ Souce M 4] | Ho,

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.

While you debug a multi-core project, downloading the master project might
cause the other projectsin the multi-core project to download as well. In this
casg, if you use the profiler to download the master project, the profiler profiles
all the projectsin the multi-core project. Each of those projects has a separate
listing in the Profiler Sessionswindow.

Opening the Profiler Sessions Window

To display the Profiler Sessions window, choose Profiler > Sessions.
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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 8.4 shows a Profiler Sessions window after highlighting a session.

Figure 8.6 Profiler Sessions Window with Session Name Highlighted

i @ Profiler Sessions [_|O0]

W 020109 0954

Open | Flemm-'el Fiemcn\-'e.-’-'«lll

2. Click Remove

The IDE removes the session from the Profiler Sessionswindow and closes all other
profiler windows related to that session. Figure 8.7 shows the Profiler Sessions
window after you delete the chosen session.

Figure 8.7 Profiler Sessions Window After Removing a Session

i @ Profiler 5essions M=l E3

Open sessions
W 020709_0954

Open Remowve Remowve All
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Removing All Profiler Sessions

Toremove all profiler sessions from aProfiler Sessionswindow, click Remove All. (See
Figure 8.8.)

Figure 8.8 Profiler Sessions Window

i @ Profiler Sessions [_[O]
I Open sessions |
0207108_104E

o 0201081047

Open | Flemm-'el Remowve All

The IDE removes al sessions from the Profiler Sessions window and closes all other
profiler windows related to these sessions.

View a List of Functions

To view alist of functions, perform any of these actions:
¢ Choose Profiler > Functions

NOTE  ThelDE appliesthe Functions command to the currently selected profilein the

Profiler Sessionswindow (indicated by a check mark next to the name of the
session).

¢ IntheProfiler Sessionswindow, select a profiler session and click Open.

¢ IntheProfiler Sessionswindow, double-click the name of a profiler session.

The CodeWarrior IDE displaysthe List of Functions window. (See Figure 8.17.)
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Figure 8.9 The List of Functions Window

i@ SC140Sim_0627_1958: List of functons =]

Function I Callz i F time | F+Di time i % F time | 2 F+0 time I Ay, F time i fwg. F+0 time ‘_i
raige 1] 1] 1] 0.00 0.00 1] 1]

printf 12 252 36702 04z E1.17 3 3088
memcpy 96 3432 3432 572 572 35 35

main 1 A £0000 054 100,00 A E0000

isndigit 1] 1] 1] 0.0o 0.00 1] 1]

isupper 0 0 0 0.00 0.00 0 0

izzpace 0 0 0 0.oo 0.00 0 0

izpunct 0 0 0 0.00 0.o0 0 0

izprint 1] 1] 1] 0.0o 0.00 1] 1]

islower a a a 0.0o0 0.00 a a

isgraph a a a 0.0o0 0.00 a a e
izdigit 1] 1] 1] 0.00 0.00 1] 1]

ischtil 1] a i 0.00 0.00 1] 1]

igazci a a a 0.0o0 0.00 a a

izalpha a a a 0.0o0 0.00 a a

izalhum 1] 1] 1] 0.00 0.00 1] 1]

geteny 0 0 0 0.00 0.oo 0 0

furibe &0 16434 19939 2739 3323 273 32

fprintf a a a 0.0o0 0.00 a a
fill_oh_ward a 1] 1] 0.00 0.00 1] 1]

fib 12 22520 22520 I7h3 3753 1876 1876

ffluzh 1 12 12 0.es =] 12 12

fowt a a a 0.0o0 0.00 a a

f_conw 1] 1] a 0.00 0.00 1] 1]

it 1 33 457 0.0s 0.76 33 457

eyt 1] 1] 1] 0.00 0.00 1] 1] =
& s n n n nnn nnn n n

| | ol

View an Instruction-Level Report

To generate and view an instruction-level report, follow these steps:

1
2.

Open the project to be profiled.

Press Alt-F7

The Target Settings window appears.

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.
In the Profiler panel, select the type of profiler to use from the Profiler Type listbox.
In the Profiler panel, check the Instruction level report box.

Click OK

The IDE saves your settings and closes the Tar get Settings window.

Choose Project > Debug

The debugger downloads your build target to the target device and then displays the
debugger window and the Profiler Sessions window.
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8. Inthe Profiler Sessionswindow, select the profiler session to use and click Open
9. Usethe 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 8.10.)

NOTE  Thelnstructionsitem of the Profile menu is disabled unless you check the

Instruction level report checkbox of the Profiler target settings panel.

Figure 8.10 Instruction-Level Report Window

: @040803_1435_1: Instruction-Leve o m] 4
Total Instructions Info : ﬂ
Mumber Of Instructions: 47998
Mumber Of Instruction Sets: 32818
Instruction group AGU:

adda : 1638

asl2a Hi |

cmpega Y S

suba = 1361

tfra : 2488

tstega = 115
Instruction group BITHMASK:

bnset : 37
Instruction group CHOF:

: 2588

hfd : 188

brad = 115

bsrd : 115

bt : 2686

bhtd 497

Jf : §7

Jmp HE

Jmpd = 113

Jsr H

Jsrd T

jt - 3

rts Ha

rtsd H: 1) _I

* The number of instructions executed

¢ The number of instruction sets executed

¢ A list of executed instructions grouped by category

The Instruction-Level Report window contains these types of information:
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View Function Details

To view detailed information about a function, double-click afunctioninaList of
Functions window or a Function Call Tree window.

The Function Details window appears. (See Figure 8.11.)

Figure 8.11 The Function Details Window

i @040803_1435_1: Fwrite ]
Function: fwrite
Calls: 114 Fin F+0 time: B350
Function time: 1080020 Max F+D time: 12255
Aeg F time: 3210
F+D time: 1214046 [ 49.76% of program |
Byg F+D time: 10649
Source File: frrt__common_.c
| Caller | % | Calls | Propagated kime |
MEMCpy 31.12 358 377800
_ doprnt: 653,85 b 530246
| Descendant | ) | 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
¢ Theimmediate callers of that function
» 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
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* 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 piechart 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  Toopenanew Function Details window for a descendant or caller, double-
click any linein the Caller or Descendant tables.

View a Function Call Tree

To view afunction call tree, choose Profiler > Function Call Tree.

NOTE  ThelDE appliesthe Function Call Tree command to the currently selected
profilein the Profiler Sessions window.

The Function Call Treewindow appears. (See Figure 8.12.)
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Figure 8.12 The Function Call Tree Window

imtesteld 0222 _0928: Call ree window

i) main

=) fputs
=) fuurite
) atex
i) __write
L) strlen
[H-ftze) printf
E-fix! fopen
=-fid _ do_open
E-fx) __apen
o fi) stilen
=) malloc:
L flee) shik

-] 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 aFunction Details window for afunction 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  ThelDE applies the Source Files command to the currently selected profilein
the Profiler Sessionswindow (indicated by a check mark next to the name of

the session).

The Sour ce Files window appears. (See Figure 8.13.)
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Figure 8.13 The Source Files Window

imtest.eld_0222_0928: Source file list

Source Files i
rLE] Jhome/swuzers/rachelz/tmpdtest].c
@ homedswprojdsw swdspdprojects/:cd0041. 0includedstdio.h
[%1 homedswprojdswd swdzpprojects/zcd0041 . 0includedstdarg.h
[_-_éj homedswprajdsw swdzpAprojectsSzcd00/1 . 0/ncludeioprin. b
EE_] homedswusersdrachelztmpsprotatype. o
L:;] fhomedswuszersfrachelz/tmps prototype. h
EE:] crtscd. asm
@ raminit. asm
—I_é] COp.asm

L%j div32. asm

The Sour ce Files window displays directory and file information for al filesincluded in
the current profile session.

NOTE  You can view profile information line-by-line by double-clicking on a source
file in the Sour ce Files window.

View Profile Information Line-by-Line

To view profile information line-by-line, double-click the name of asourcefilelisted in
the Sour ce Files window.

Figure 8.14 shows the Sour ce Files window.
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Figure 8.14 The Source Files Window

imtesteld 0222 0928: Source file list

Source Files i

—

fhomedswuzersfrachelstmpftest] o

shomefswprojd swdswdspdprojects/scd0041 . 0dinclude/stdio.h
shome/swprojd sw/swdspdprojects/2cd D041, 0dinclude/stdarg.h
fhome/swprojd ew/swdzp/projects/sc40041. 0/includeoprim. b
EE:] fhomedswuzersfrachelstmpdprotatype.c
shomefswuzers/rachelsAtmp/prototype h

crtgcd. azm
rominit. azm
Cpp.asm

@ div32. asm

A Profile Line-by-Line window appears. (See Figure 8.15.)

Figure 8.15 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

7l 1] 1313 =l printf(” -—-yn");

3| 1 1zoz .| printf(” Beginning of Test no. 1 Yn™):

af 1 555 - fd = fopen("open test.txt", "w" };

10 1 5 if [ fd == NULL ){

lll Dl [1]| | printf({ "Can not open file 'open test.txt' for writingin™ |;:

12] I 307 return 0;

13 }

14 1 Gzl fputs( "\nFEFEEFEEEFEETEOn T/A0 Test 1 \n¥rrsssssssxagp”, £4 §;

15 1 362 | fologe( £d J;

16 1] 1251 = printfi” -—=hn";

170 1 103z & printf(” Test no.l Done \n"™);

18] 1 1z51 ml printfi” -—=hnt)

18

20/ 1] 4 return 0;

21 }

22 iy
K3 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).

Thiswindow also uses colored marks to indicate the most heavily used linesin the Time
column. The marks range in color from white to red; the most time-consuming lines use
red marks.
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NOTE  Lineby-line profile datais not available for assembly language source files.

Save a Profile

To save aprofile, follow these steps:
1. Choose Profiler > Save
The Save As dialog box appears. (See Figure 8.16.)

Figure 8.16 Save As Dialog Box
saveas 2|

Savein: | ) Profile Files <] « & of B

040502_1425_1.cmp

File name:  [040802_1423_1.cwp Save |
Save a3 ype: IEodeW'anior Profiler Files [* cwp) j Cancel |
v

2. Usethedialog 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 Sessionswindow appears. The window contains the name of the profiler

session that you specified.
4. Click onthe sessionin the Profiler Sessionswindow.
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5. Click Open
The CodeWarrior IDE displaysaList of Functions window containing the

information from your previously saved profile. (See Figure 8.17.)

Figure 8.17 The List of Functions Window

i@SC1405im_0627_1958: List of functons

Function ! Callz 1 F time | F+Di time i % F time | 2 F+0 time I Ay, F time ! fwg. F+0 time ‘_i
raise 0 0 0 0.00 0.00 0 0
printf 12 252 26702 042 B1.17 21 3058
memepy 36 3432 3432 5.72 5.72 35 35
main 1 21 £0000 054 100.00 21 60000
isudigit 0 0 0 0.00 0.00 0 0
isupper 0 0 0 0.00 0.00 0 0
izzpace 0 0 0 0.oo 0.00 0 0
izpunct 0 0 0 0.00 0.o0 0 0
ispiint 0 0 0 0.00 0.00 0 0
islower 0 0 0 0.00 0.00 0 0
isaraph 0 0 0 0.00 0.00 0 0 b
isdigi 0 0 0 0.00 0.00 0 0
iscntil 0 0 0 0.00 0.00 0 0
isanci 0 0 0 0.00 0.00 0 0
isalpha 0 0 0 0.00 0.00 0 0
isalum 0 0 0 0.00 0.00 0 0
geteny 0 0 0 0.00 0.oo 0 0
frrite £0 16434 19339 2729 323 272 )
fprinkf 0 0 0 0.00 0.00 0 0
fill_oh_word 0 0 0 0.00 0.00 0 0
fib 12 22520 22520 3753 3753 1876 1876
filush 1 M2 12 0.69 0,69 M2 12
fowt 0 0 0 0.00 0.00 0 0
F_conv 0 0 0 0.00 0.00 0 0
et 1 3 457 0.05 0.76 3 457
govt 0 0 0 0.00 0.00 0 0 .
o n n n nan nnn n n
| | ol
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 8.18.)
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Figure 8.18 Print Report Window with Tab delimited Selected
Print Report

Report type:
HTHL

HML

Ok, I Cancel

3. Click OK
4. Choose alocation to save thefile.

This tells the profiler where to place the tab-delimited output file (named
report . td). The profiler overwritesthefileif it already exists.

Y ou can open atab-delimited report in atext 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 aprofile report in HTML, follow these steps:
1. Choose Profiler > Export

The Print Report window appears.
2. Select HTML inthe Print Report window. (See Figure 8.19.)
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Figure 8.19 Print Report Window with HTML Selected

Print Report

Report type:

T b delimited
ML

Ok, I Cancel

3. Click OK
4. Choose alocation to save thefile.

This tells the profiler where to place the HTML output files and the java classfile
needed to draw charts. The profiler overwrites the HTML output files and java class
fileif they already exist.

5. Toview thereport, open index . html inthedirectory in which you saved the report.

Figure 8.20 shows an example HTML report.
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Figure 8.20 Viewing an HTML Profiling Report in a Web Browser

7 DSProfiler results - Netscape =] E3
Elle Edit %iew Bo Communicator Help
: 3 a < &
Back Forward Reload Hame Search  Metzcape Print. Security Stop |
7 q!' Bookmatks L Location: [file:/2/CIAWINNT /Profilesédministiator/ Diesktop Ahtrlfindex htrnl :J ﬁl'w’hal's Related
ﬁlnstanlMessage wiehhdail Cantact People ‘Yellow Pages Download Find Sites D" Channels
List of program's functions il
AddOne  FloatTR2SpFleat  IsDeNomm Islnf LNan Simalng  IsZero
OverflowCheckk  RoundFloat  SpFloat2FloatIR. UnderflowCheck
MDAl AT A A AT e AT arean o A L v LR Ei
Functions
Tnformation Function:  fclose =
Calls: 1
Lines Function time 193 Average function time 193
Luformation Fi + children time 358 Average function fime 358
S g Function + children thne (% of
Function time (% of program 2 4
(% of program) )
oy ion + chil
Minimy (uncion i chidren 205 Meximum function + children fime 205
File name criscd. asm
Caller narme Percent Calls number Propagated time
main 100 1 358
Child name Percent Calls number Propagated time
_ close 9. 77654 1 35
‘ free 391061 1 14
sk 32.4022 1 116 7
& =B= |&pplet pi_chart running Sl % 9P 3 | 4

Generate an XML Profiling

To generate a profiling report in XML:
1. Choose Profiler > Export
The Print Report window appears.

Report

2. Select XML inthe Print Report window. (See Figure 8.21.)
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Figure 8.21 Print Report Window with XML Selected
Print Report

Report type:

HTHML
Tab delimited

Ok, I Cancel

3. Click OK

4. Choose alocation to save thefile.
Thistells the profiler where to place the report (named report . xm1). The report
contains the XML output for the function call tree with number of calls made, function
time, and time for child functions.

NOTE Toview report.xml, you must use Internet Explorer version 5.0 or greater.

Figure 8.22 shows an example XML report.
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Figure 8.22 Viewing an XML Profiling Report in a Web Browser

3 F:ASC A4.0 000424\CodeWarrior Examples‘\Profiler\File 10 Example\report.xml - Microsoft... [Ei[=] E3

File Edit “iew Fawvortes Tool: Help |ﬁ

> 9 O @ @ m 0B 9 °
Bac:k Foriyand Stop  Refresh  Home Search Favorites  Histary I ail Print

|
J Address ID F:ASC A4.0 0004245 Codew arior Examples\ProfilersFile 10 Examplebreport. <ml LI @Go H Links **

- «ProfilingxMLReport= :’
- <ProgramResults>
“SessionMamestestl_0424 1237</SessionMames
<ProgramTotalTime=7974</ProgramTotalTimes
- <Functions=

— =Funcz
<FunctionNamez=AddOne</FunctionMamez
=Callshumz0</Callshurm:=
<FunctionTime=0</FunctionTime:
<FunctionChildrenTimez0</FunctionChildrenTimez

<MinimumFunctionChildrenTimez=0</MinimumFunctionChildrenTimes

=MaximumFunctionChildrenTimez0<MaximumFunctionChildrenTimes
<FileMame>div32.asm</FileMames
<Callers /»
=Children /=
</Funcs

- <Funcz
<Functionhame=FloatIR2S8pFloat</Functionfame=
=CallsMum=0</CallsMumz
<FunctionTimez0</FunctionTime
<FunctionChildrenTime=0</FunctionChildrenTimes

d S T TS S S VS S YR ij

|@ l_ l_ ME Iy Computer 4

Set Up to Profile Assembly Language
Programs

To get profiling results from an assembly language program:
1. Usethefollowing syntax for assembly language functions:

global func name

func _name type func

function source code

func name end

2. Follow these rules:
Call or jump to the subroutine by only one change-of-flow instruction.
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* 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.

Set Up the VTB to Use an On-host Profiler

To set up the Virtual Trace Buffer (VTB) to use an on-host profiler, you must modify
some default settings. This section explains how to make the necessary modifications,
based on the type of mode you use.

Trace Mode

In order to use on-host profiling, use the Trace M ode list box of the VTB Configuration
panel to specify EonCE No Compression. This setting ensures that the trace buffer
contains source addresses, destination addresses, and cycle information. The profiler can
process this information correctly.

These trace modes are not compatible with the profiler, because they cause the trace buffer
to contain information that the profiler cannot process:

¢ EonCE with Compression
* EonCE Counter

Sample Bit Counter

Trace Buffer Data Register
« EDCADS Event Counter

Write Mode

Each Write M ode that you can specify in the VTB Configuration panel has some
important considerations. The following sections explain those considerations.

Over Write

In Over Write mode, the debugger continues execution even after the VTB becomes full.
The debugger overwritesthedatainthe VTB, starting at the VTB Start Address. Usethis
mode during long debugging session, when you want to see the content of the VTB after
program execution reaches a breakpoint.

To have more accurate information for profiling purposes, we recommend that you:

e changethe VTB Start Addressand VTB End Address valuesto create alarger
buffer size
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« step into each function so that you minimize the buffer load between two debug
events (when the profiler processesthe VTB)

One Address

This mode is not compatible with the profiler, unless you write the trace information to a
peripheral device. The Debugging and Profiling Unit (DPU) always writes to the same
VTB Start Address.

Trace Event Request

The DPU generates a debug request to the core each timeit triesto write to the Trace
Event Request Address. This address must be at least 0.25 kilobytes beforethe VTB
End Address. This spacing is necessary because the content might exceed the ending
address due to the information written there after entering debug mode.

In Trace Event Request mode, the debugger stops execution every time the VTB becomes
full. To have your program stop execution less often, change the VTB Start Address and
VTB End Address valuesto create alarger buffer size.

On-chip Profiler Panel Settings

To configure the Profiler panel for on-chip profiling, follow these steps:
1. Check the Enable Virtual Trace Buffer checkbox of the VTB Configuration panel.

2. Usetheinformation explained in Trace Mode and Write Mode to configure the VTB
for on-host profiling.

NOTE  VTB configurations for on-host and on-chip profiling are very similar. For on-
chip profiling, make sure that the range between the VTB Start Address and
VTB End Addressisnot excessive.

3. Enter 0x20000 inthe Reserved Memory for Profiler text box of the Profiler panel.

4. Enter 0x11000 inthe Reserved memory for profiler in internal memory text box
of the Profiler panel.
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9

The CodeWarrior™ debugger can communicate with StarCore™ and SDMA devicesin

several ways.

Table 9.1 lists each target device along with the debugger-supported communication
protocols for that device. The protocols are the CodeWarrior Connection Server (CCS)

and the ARM® RealView® In-Circuit Emulator (RV1).

Table 9.1 Debugger Communication Protocols

Debugger Target Device

CCs

i.300-30 (physical hardware)

i.300-30 (Palladium™ emulator)

MXC 05 (physical hardware)

MXC 05 (Palladium emulator)

MXC 275-30 (physical hardware)

MXC 275-30 (Palladium emulator)

MXC 300-10 (physical hardware)

NENENENENENEN E
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Table 9.1 Debugger Communication Protocols (continued)

Debugger Target Device CCs RVI
MXC 300-30 (physical hardware) V'/
Platform 2002 Simulator V/

This chapter explains these communications protocols.
¢ CodeWarrior Connection Server
« ARM® ReaView® ICE Connection

CodeWarrior Connection Server

The CodeWarrior Connection Server (CCS) provides a TCP/IP connection point for
debugger communications. If you run a CCSinstance on your computer, remote instances
of the CodeWarrior debugger can access each target board connected to your system.
Similarly, each instance of the CodeWarrior debugger can access the target boards
connected to each remote computer that runs a CCS instance.

The P2002 simulator target uses the CCS.

Default CCS Remote Connection

Before you can use CCS to debug programs, you must define aremote connection for
CCSinthe CodeWarrior IDE. The CodeWarrior installer creates a default CCS remote
connection. Y ou can use this default remote connection as-is, modify it, or create new
remote connections from scratch.

The Remote Connections panel of the | DE Preferences window (Figure 9.1) lists the
default remote connections. Of these connections, the SC100 Simulator connection isthe
default CCS remote connection. This connection defines parameters for the CCSto
communicate with a single-core StarCore simulator.

Creating a CCS Remote Connection

If you do not want to change the default CCS remote connection, you can create your own
remote connection from scratch.

To create a new remote connection, follow these steps:
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1. Select Edit > Preferences.
The IDE Preferences window (Figure 9.1) appears.

Figure 9.1 IDE Preferences window

2)%

E IDE Preference Panels |
- BuldSettings =

- Concurrent Compiles IHNarne - | Type -

- |DE Extras SC100 Simulatar CCS Remate Connection

~ |DE Startup SDMA Ry Rl TCRAP

- Plugin Setings StarCore Ryl Ryl TCRAP

- Shielded Folders
- Source Trees

(= Editor

- Code Completion

- Code Formatting

- Editor Settings

- Font & Tabs

- Text Colors

= Debugger

- Diizplay 5ettingz -

- Wwiindow Settings _I

- Global Sel Add.. | Change... | Femave |

E Remate Cornections

Il |

Factony Seftings Fievert I Import Panel... | Expart Panel... |

oK | Cancel | Apply |

2. Select Remote Connections from the | DE Pr eference Panels list on the |eft side of
the window.

The Remote Connections preference panel appears.
3. Click the Add button.
The New Connection dialog box appears.
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Figure 9.2 New Connection Dialog Box

New Connection

Mame: |Sing|e Core CCS Connection

Dehugger:lSC1 00 cCcs j W Show in processes list

— Connection T_I.Jpe:IEES Remate Connection j

—I Use Remote CCS Port #:
Server [P Address: |12?.U.D.1 ’7 |41 475

—I~ Specify CCS Executabls

|ccs.e:-:e Chooze... |

—I Multi-Core Debugging
JTAG Configuration File:

I Choose,.. |
—CCS Timeout

IED zeconds

Factom Settings | Hewert Fanel | Cancel K

In the Name text box, enter the name of the new connection.

Use the Debugger list box to specify SC100 CCS.

Use the Connection Type list box to specify CCS Remote Connection.

In the Port # text box, enter the port number on which CCS listens for messages.

N o g s

NOTE  The CCS protocol uses the default port 41475.

8. If you are connecting to a CCS instance on a different computer, check the Use
Remote CCS box and specify the Server | P Address of the remote computer.

9. If you are using CCS with a multi-core target, check the M ulti-Cor e Debugging
checkbox, then specify the path to the appropriate JTAG Configuration File.

10. Click the OK button.

The New Connection dialog box closes, and the remote connection you just created
appears in the Remote Connectionslist.
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Configuring a Project to Use a CCS Remote Connection

After you create a CCS remate connection, you must configure your project to use that
connection.

NOTE  If you have not created a CCS remote connection yet, follow the instructionsin
“Creating a CCS Remote Connection” on page 290.

To use a CCS remote connection with your project, follow these steps:

1. Bring forward the project window of the project that you want to configure to use the
remote connection.

2. Select Edit > Targetname Settings, where Targetnameis the name of the active build
target in the project.
The Target Settings window appears.

3. Select Remote Debugging from the Target Settings Panels list on the left side of
the window.

The Remote Debugging panel appearsin the window.
4. Usethe Connection list box to specify the name of the CCS remote connection.

For example, specify the name of the remote connection that you created in " Creating
a CCS Remote Connection” on page 290.

5. Click the OK button.

The IDE saves your changes and closes the Target Settings window. During each
subsequent debugging session, your project will use the remote connection you
specified.

Running CCS

Each time you debug a project that uses alocal CCS connection, the CodeWarrior IDE
automatically starts CCSif it is not running already. Also, you can run CCS manually
from this location, where CodeWarrior is the path to your CodeWarrior installation:

CodeWarrior\ccs\bin\ccs.exe

If CCSisrunning, thisicon appears in the Windows taskbar: E

Right-click thisicon to display the CCS context menu. The menu has these commands:
¢ Show Console —Displays the CCS console
» Hide Console—Hides the CCS console
¢ About CCS—Displays version information

StarCore® and SDMA Targeting Manual 293



A 4
4\

Debugger Communication Protocols
CodeWarrior Connection Server

¢ Quit CCS—Terminates CCS

The CCS Console

The CCS console lets you view and change the server connection options. Y ou can issue
commands by typing them into the command-line window or by selecting options from
the console menu.

Figure 9.3 shows the CCS console.

Figure 9.3 The CCS Console

i@ Metrowerks Command Converter Server
File Edit Show History Help

Metrowerks Command Conwverter Server console display active =
Console 0: Parallel Port (LPT:1) CC software wer. {Z.6}
Server listening on port: 41475

menu Clients accepted from all hosts
{bin) 1 % |
y
Command-
line window

Ll

Configuring the CCS

In its default configuration, CCS uses parallel port 1 to communicate with atarget device
and port 41475 to listen for commands. To change these default settings, follow
these steps:

1. Run CodeWarrior\ccs\bin\ccs.exe, where CodeWarrior is the path to your
CodeWarrior installation.

CCS starts and displays thisicon in the Windows taskbar: g
2. Right-click the CCSicon.

A context menu appears.
3. Select Show console from this menu.

The CCS console appears.
4. At the console command prompt, issue these commands
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a delete all

This command del etes the current CCS configuration.

b. config cc connection type

where connection type can be:

parallel:<#>

1pt (sameasparallel)
epp:<#>

pci

hti: <ip_address>
bdm:<#>

usb

powertap: <ip_address>
wiretap: <#>

lspusb

This command defines the command converter that CCS uses.

c. config port port_number

where port_number is the port on which CCS listens for commands. The default
CCS port number is 41475.

5. Right-click the CCSicon.
The CCS context menu appears.
6. Select Quit CCS from this menu.
CCSexits.

NOTE

Any changes you make to the CCS configuration persist from one CCS session
to the next.

ARM® RealView® ICE Connection

The CodeWarrior IDE provides a TCP/IP connection point for debugger communications
with the ARM Ltd. RealView In-Circuit Emulator (RVI1). Most of the StarCore and
SDMA devices support this type of connection.
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Default RVI Remote Connections

Before you can use RV to debug programs, you must define a remote connection for RV
in the CodeWarrior IDE. The CodeWarrior installer creates default RVI remote
connections. Y ou can use these default remote connections as-is, modify them, or create
new remote connections from scratch.

The Remote Connections panel of the | DE Preferences window (Figure 9.4) lists the
default remote connections. Of these connections, the SDMA RVI and Star Core RVI
connections are the default RVI remote connections.

Creating an RVI Remote Connection

If you do not want to change the default RV1 remote connections, you can create your own
remote connection from scratch.

To create a new remote connection, follow these steps:
1. Select Edit > Preferences.

The | DE Preferences window (Figure 9.4) appears.

Figure 9.4 IDE Preferences window
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- Wwindow Settings
- [lobal Settingz

=it Conie

|
[

IEName

| Type

SC100 Sirmulatar
SDika R
StarCare Ryl

CCS Remote Connection
Rl TCRAP
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[

Add.. Change... |

Fiemaoyve I

Factony Settings

Fewvert I Import Parel... |

Export Panel... |

()3 | Canecel |

Apply |

2. Select Remote Connections from the I DE Pr efer ence Pand s list on the |eft side of

the window.

The Remote Connections preference panel appears.
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3. Click the Add button.
The New Connection dialog box appears.

Figure 9.5 New Connection Dialog Box

zl
Mame: |EEIRa A0
Dehugger:lSC1 00 Ryl vl [ Show in processes list
— Connection T_I.Jpe:IF!VI TCF/IP vl
—Iv Usze Remote RYICE — Part #:
Server IP Address: |1 27.0.07 |3EI1 0
— v Using Remate RYT — Part #:
RYT IP Addiess: | [3011
[~ Enable ECT
Factomy Settings | Hewert Fanel | Cancel K

In the Name text box, enter the name of the new connection.
Use the Debugger list box to specify SC100 RVI.
Use the Connection Type list box to specify RVI TCP/IP.

Check the Use Remote RVICE checkbox, then specify the Server |P Address and
Port # through which the RVI communicates with the target hardware.

N o g s

NOTE  TheRVI protocol usesthe fixed port 3010.

8. If you are connecting to ARM RealView Nexus Trace hardware, check the Use
Remote RVT box and specify the RVT IP Address and Port # of the hardware.
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9.

If you are using the Embedded Cross Trigger as part of the remote connection, check
the Enable ECT checkbox.

10. Click the OK button.

The New Connection dialog box closes, and the remote connection you just created
appears in the Remote Connectionslist.

Configuring a Project to Use an RVI Remote Connection

After you create an RVI remote connection, you must configure your project to use that
connection.

NOTE If you have not created an RVI remote connection yet, follow the instructions

in “Creating an RV Remote Connection” on page 296.

To use an RVI remote connection with your project, follow these steps:

1.

Bring forward the project window of the project that you want to configure to use the
remote connection.

Select Edit > Targetname Settings, where Targetname is the name of the active build
target in the project.

The Target Settings window appears.

Select Remote Debugging from the Tar get Settings Panels list on the left side of
the window.

The Remote Debugging panel appears in the window.
Use the Connection list box to specify the name of the RVI remote connection.

For example, specify the name of the remote connection that you created in “ Creating
an RVI Remote Connection” on page 296.

Click the OK button.

The IDE saves your changes and closes the Target Settings window. During each
subsequent debugging session, your project will use the remote connection you
specified.
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This chapter explains how to use the StarCore DSP utility programs included with
CodeWarrior™ Development Studio for StarCore and SDMA.. Refer to the CodeWarrior
Build Tools Reference for SDMA for information about SDMA utility programs.

This chapter has these sections:

« Flash Programmer
¢ SC100 ELF Dump Utility

e ELFto LOD Utility

« ELFto S-Record Utility

e SC100 Archiver Utility

¢ disasmsc100 Disassembler
» SC100 Name Utility

« SC100 Size Utility

o Statistics Utility

Flash Programmer

The CodeWarrior flash programmer |ets you manipulate the flash memory of a StarCore
DSP from within the CodeWarrior IDE.

NOTE  Thisrelease of CodeWarrior Development Studio for StarCore and SDMA
does not support the flash-programmer tool.

SC100 ELF Dump Utility

The SC100 ELF file dump utility outputs the headers of absolute and linkable object files
in a human-readable form.

The utility-generated output depends on the ELF object-file type:
« Absolute (executable) object file
The default output is the ELF header, all program headers, and all section headers.
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¢ Linkable (relocatable) object file
The default output is the ELF header and all section headers.

NOTE  The CodeWarrior Build Tools Reference for SDMA has information about the
SDMA ELF Dump utility.

Running the SC100 ELF Dump Utility

Y ou can run the ELF dump utility from within the CodeWarrior IDE by selecting
SC100 ELF Dump from the Post-linker list box of the Target Settings panel.

Y ou can a'so invoke the ELF dump utility from a command-line prompt by using
this syntax:

scl00-elfdump [option ...] file ...

The ELF dump utility isin this directory, where CodeWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin

Parameters
option

One or more of the command-line options listed in Table 10.1. 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  sc100-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).

Table 10.1 SC100 ELF File Dump Utility—Command-Line Options

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)
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Table 10.1 SC100 ELF File Dump Utility—Command-Line Options (continued)

Option

Effect

-I

Writes the contents of all PT_INTERP segments.
(Does not apply to the SC140 DSP core.)

Writes the contents of all PT_LOAD segments.

Writes the contents of all PT_NOTE segments.
(Does not apply to the SC140 DSP core.)

Writes the contents of all PT_PHDR segments.

-R file

Writes the output to the specified file, instead of to the standard
output.

Writes the contents of all PT_SHLIB segments.
(Does not apply to the SC140 DSP core.)

Writes the contents of all unknown-type segments as hex dumps.

Displays the version of the ELF file dump utility.

Dumps all program-segment contents as hex.

Writes the contents of all sections.

Writes the contents of all SHT_PROGBITS sections.

Writes the elf file without date or other information so that a valid
checksum on the elf file can be obtained.

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.

Writes the contents of all debug sections (in hexadecimal).

Writes the contents of all SHT_HASH sections.
(Does not apply to the SC140 DSP core.)

Interprets section contents.

Writes the contents of all SHT_NOTE sections.

Writes the contents of overlay table sections.
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Table 10.1 SC100 ELF File Dump Utility—Command-Line Options (continued)

Option Effect
-gq Specifies quiet mode: limits header information to the specified
sections and segments.
-r 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.

SC100 ELF File Dump Output

Listing 10.1 shows the output of the ELF file dump utility. Note these things:

¢ Thefilenameisonthefirstline: hello.eld

* The ELF header extendsfromlinee_ident through linee_shstrndx, inclusive.

* The program headers extend from Segment 0 through Segment 1 and their

subordinate lines, inclusive.

¢ The section headers extend through the remaining lines.

Listing 10.1 SC100 ELF File Dump Utility—Output

hello.eld:
e _ident 7f 45 4c 46 01 01 01 00 00 00 0O OO 0O 00 00 OO
(ELF 32-bit LSB Version 1
e type 2 (Executable file)
e_machine 58 (StarCore 100)
e _version 1
e entry 0
e phoff 0x34
e _shoff 0x2fe
e flags 0x80 (SC140 (V2))
e ehsize 52
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e phentsize : 32

e phnum 2
e shentsize : 40
e shnum : 8
e shstrndx : 7
Segment O0:
p_type : PT LOAD

p offset : 0x100
p vaddr : 0
p_paddr : O
p filesz : 88

p_memsz : 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_memsz : 20

p_flags : 0x7 PF R PF_W PF_X
p_align : 2

Section O0:

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 link : 0

sh info : 0

sh addralign : 16

sh_entsize : 0
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ELF to LOD Utility

Usethe ELF to LOD utility to write the information in an ELF fileinto a specially
formatted ASCI| file called aloadable 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 list box of the Target Settings panel.

Also, you can invoke the ELF to LOD utility from a command-line prompt by using
this syntax:

elflod [option ...] file ...

The ELF to LOD utility isin this directory, where CodeWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin

Parameters
option

Determines the location where the utility generatesits output. If you use
option -4 file the utility redirectsits output to the specified file. Otherwise,
the utility generates its output in a default location.

NOTE elflod utility command-line options are case-sensitive.
file

The filename of the ELF object file to use to produce aLOD file.

ELF To LOD Output

Listing 10.2 shows an example LOD file.

Listing 10.2 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
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_SYMBOL Memory_space Symbol Address ...
_ COMMENT Comment

ELF to S-Record Utility

Usethe ELF to S-Record (elfsrec) utility to convert ELF format files to S-Record
format files.

The S-Record format, which is a standard file format, encodes programs or datafilesin a
printable form for exchange among computer systems.

Running the ELF to S-Record Utility

Y ou 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 Tar get Settings panel.

Also, you can invoke the ELF to S-Record utility from a command prompt using this
command line:

elfsrec [option ...] file ...

The ELF to S-Record utility isin this directory, where CodeWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin

Parameters
option

One or more of the command-line options listed in Table 10.2.
NOTE elfsrec utility command-line options are case-sensitive.

file

One or more filenames (including optional pathnames). Each input file must be an
ELF object file.
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Table 10.2 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.

-o 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 usethese el fsrec options with the CodeWarrior for StarCore and SDMA

software:
e -1
. -d
e -0

NOTE  Theelfsrec utility’ sdefault optionis -b.

SC100 Archiver Utility

The SC100 Archiver groups separate object filesinto asingle file for linking or archival
storage. You can add, extract, delete, and replace filesin an existing archive.

The sc100-ar utility isin this directory, where CodeWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin
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NOTE  The CodeWarrior Build Tools Reference for SDMA has information about the
SDMA Archiver utility.

To invoke the SC100 archiver, use one of the command lines listed below. Table 10.3
defines the purpose and effect of each command-line option.

scl00-ar -d [-v] archive file ...

scl00-ar -p [-v] archive [file ...]
scl00-ar -r [-c] [-u] [-v] [-el [-f] [-s] archive file ...
scl00-ar -t [-v] archive [file ...]
scl00-ar -x [-v] archive [file ...]

scl00-ar -V

scl00-ar @argument file

NOTE  SC100 Archiver utility command-line options are case-sensitive.

Parameters
archive

The name of archivefile.
file

Name of the file or files to add, extract, replace, or delete from the specified
archive file. Separate multiple filenames with spaces. The SC100 archiver
processes files in the order listed on the command line.

NOTE  You specify an archivefilefor £i1le because an archive file can contain other
archivefiles.

argument file

The name of afile that contains SC100 archiver command-line options. These are
the syntax rules for an argument file:

* Begin acomment line with the # character.
¢ End each linewith the \ (backslash) character.
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Table 10.3 SC100 Archiver Utility—Command-Line Options

Option

Effect

Suppresses the default diagnostic message written to standard error
upon archive creation. This option is valid only with the -r option.

Deletes the listed files from the specified archive.

Recreates the whole archive. This option is valid only with the -r
option.

Forces adding an unknown file format to the library. This option is
valid only with the -r option.

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.

Replaces current files of the specified archive, appends new files to
the specified archive, or creates a new archive that contains the
listed files.

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.

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.

Updates archive files that have been changed since the last update.
This option is valid only with the -r option.

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.
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Table 10.3 SC100 Archiver Utility—Command-Line Options (continued)

Option Effect

-v 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

Thedisasmsc100 utility disassembles both SC140 and SC140E DSP binaries. Features
of thedisasmsc100 include:

« Interpretation of relocation information
¢ Datadisassembling

Label (symbol) address output

« Padding awareness (alignment)

Statistics display

NOTE Thescl00-dis utility isidentical tothedisasmsc100 utility. The
CodeWarrior product includes sc100-dis for backward compatibility.

Thedisasmsc100 utility isin thisdirectory, where CodeéWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin

Running the disasmsc100 Utility

Use thiscommand line to invoke the disasmsc100 utility:

disasmscl100 [-c] [-d] [-£] [-k<file>] [-i{1l]|b}]
[-1<hex address>>] [-h<hex address>] [-p] [-r] [-gq] [-s]
[-x] [-u] [-v] [-2z] <srcfile>

Table 10.4 lists and defines each option you can passto the disasmsc100 utility.

NOTE disasmsc100 utility command-line options are case-sensitive.
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Table 10.4 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<labels> Starts disassembling at specified label.
-e<labels> 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 loopstart — loopend directives instead of 1pmarkx*.
-i{1|b} Specifies interactive mode with little endian (I) or big endian (b).
-k<file> Reads options from the specified configuration file.
-q Suppresses banner display.
-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 10.3 showsthe disasmsc100 utility’s output if you pass the - z (display
statistics) command-line option.

Listing 10.3 disasmsc100 Disassembler—Qutput Produced by the -z Option

;Global EQUs
X equ sfffd
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zl equ Sfffffffe
;Local EQUs

labl equ SEffffffd
lab3 equ SEffffffd

section .text2
sectype progbits
secflags alloc
secflags execinstr
;00000000
_£3 type func
F__MemAllocArea 18 00000000
F_ MemAllocArea 18
nop
;00000002:
F_ MemAllocArea 18 00000002
nop
;00000004 :
F £3 end
F_ MemAllocArea 18 end
endsec
General Statistics:
No of instruction: 2
No of packets: 2
No of 1-word-low-prefixes: 0
No of 1-word-high-prefixes: 0
No of 2-word-prefixes: 0
No of DALU instructions: 0
No of AGU instructions: 0
No of prefixes and NOP instructions: 2
DALU Statistics:
No of VLESs with
No of VLESs with
No of VLESs with
No of VLESs with DALU:
No of VLESs with DALU:
DALU parallelism: 0.00
AGU Statistics:
No of VLESs with 0 AGU: 2
No of VLESs with 1 AGU: 0
0
0

DALU:
DALU:
DALU:

B wWw NP o
OO ooN
o
o\

No of VLESs with 2 AGU:
AGU parallelism: 0.0

DALU/AGU Usage Details:
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0 AGU
1 AGU
2 AGU

0 DALU | 1 DALU | 2 DALU | 3 DALU | 4 DALU

100% 0% 0% 0% 0%
0% 0% % % %

0% 0% 0% 0% 0%

SC100 Name Utility

The SC100 Name utility displays the symbolic information in each object file and object-
filelibrary specified on the command line. If afile contains no symbolics, the utility
reports this fact and exits without returning an error.

The sc100-nm utility isin this directory, where CodeWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin

The CodeWarrior Build Tools Reference for SODMA has information about the
SDMA Name utility.

NOTE

Running the SC100 Name Utility

Use this command line to invoke the name utility:

scl00-nm [-option ...] file ...

Parameters
option

One or more of the optionslisted in Table 10.5.
NOTE  SC100 Name utility command-line options are case-sensitive.

file
Name of the file to process.
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Table 10.5 SC100 Name Utility—Command-Line Options

Option

Effect

-A

Writes the full pathname or library name of an object on each line.

-9

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{d|o|x}

Writes each numeric value in the specified format:
¢ d— decimal
e 0— octal
¢ X — hexadecimal (the default)

Writes only undefined symbols. (Do not use this option with the -g
option.)

Displays the version of the name utility.

-V

Sorts output by value, instead of by name.

SC100 Name Utility Output

Figure 10.1 shows the output that the SC100 Name utility generates.
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Figure 10.1 SC100 Name Utility—Output

//yhello.eld:

Filename SR _Setting A e4000c O
_StackStart A 4000 0
_TopOfStack A 7fff0 0
___receive T 56 0
___send T 54 0

buffer b 66 0

msg d 58 0

msgend d 66 0

Reserved
Symbol name Symbol type Symbol value
Table 10.6 provides akey to the SC100 name utility’ s output. Note that uppercase letters
indicate global symbols, and lowercase letters indicate local symbols.

Table 10.6 SC100 Name Utility—Output Key

Character Symbol Type

U Undefined reference

Aora Absolute symbol

Borb BSS symbol

TOrt Text (code) symbol

Dord Data symbol

ROrr Read-only data symbol

N Debug symbol

? Unknown symbol type or binding

SC100 Size Utility

The SC100 Size utility outputs the size (in bytes) of each section of each ELF object file
specified on the command line. The default output liststotalsfor al . text, .rodata,
.data, and .bss sections.
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The sc100-size utility isin thisdirectory, where CodeWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin

NOTE  The CodeWarrior Build Tools Reference for SDMA has information about the
SDMA Size utility.

Running the SC100 Size Utility

Use this command line to invoke the size utility:

scl00-size [-option ...] file ...

Parameters
option

One or more of the options listed in Table 10.7.
NOTE  sc100-size utility command-line options are case-sensitive.

file
Name of an ELF file.

Table 10.7 SC100 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.
-p Outputs the size of all loadable segments (program view).
-V Displays the version of the size utility.

SC100 Size Utility Output

Listing 10.1 shows two examples of size utility output.

* The default output, at the upper Ieft, 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.

¢ Thelower 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.
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Figure 10.2 SC100 Size Utility—Output

text <rodata data Dbss total

B> 0 2> @%> 244 corr.eln

148 N _ 0 72 \24 \ 244 Total

Default output N N\
N
N cofsr\. eln:
N \ 0 .default

~ .data_ inputl
N < .data_input2
N .data_output

.text

244 Total

Long-listing output

Statistics Utility

Thesc100-stat utility is astandaone statistics tool for . e1d files.
This utility reads a . e1d file and returns statistics about:

« the number of instructions

« thetype of instructions

« the number of instruction sets

« the ratio between the number of instructions and instruction sets

The sc100-stat utility isin thisdirectory, where CodeWarrior is the path to your
CodeWarrior installation:

CodeWarrior\StarCore Support\compiler\bin
The syntax for sc100-stat is:
scl00-stat .eld filename [section name...] [-d]

Table 10.8 lists and defines the options for the sc100-stat utility.

NOTE  sc100-stat utility command-line options are case-sensitive.
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Table 10.8 sc100-stat Utility—Syntax Diagram Key

Option Description
.eld_filename The name of the .e1d 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.
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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 alLinker 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 11.1.)

Figure 11.1 Link Commander Window

i mLink Commander E:\temp'.earp’8101ADS_Icf_files',msc8101ADS_linker.Icf
File: Undo Redo Palette Architecture —_—
| 0=00000000 § ‘_VEAddr I | intvec ﬂ Unassigned sections \
I ( Size: 01000 menu bar
Segment:.intvec Size: 0x1000 | nate
size: Ox24
un-
| 0=0007F000 § ‘_HDMSlart I assigned
section
M emary range 0, Size: 0100000 \
LCF Pane
| 0=D0E 4000C | ‘jFLSetlmg I Unassigned symbols
| 020000000 § ‘_sdramﬂ I
| .init_table | _DataStart
Size: Onc | _CodeStart \
un-
Segment:.iotable Size: Oxc assianed
| 0x2000000C [ |".1om_init 9
— symbols
Segment:.iginit
| .data
Size: 08370 j

Table 11.1 lists and defines each option in the Link Commander menu bar.
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Table 11.1 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

origina linker command file. To preserve such comments, select File > Save
As and specify adifferent 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 thelist of sections within your project, you must first compile your

project.
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— Right-click asection name to bring up its placement context menu. Use thismenu
to select an appropriate place in the LCF.

¢ Unassigned Symbols

This pane contains common symbols of your project that have not been assigned any
value. To assign avalue, right-click a symbol.

* LCF
This pane depicts the linker command file graphically.
— Right-click on any existing L CF object to edit its properties.
— Right-click on ablank portion of the pane to bring up the Add context menu. (See
Figure11.2)

— Select from this menu to add a memory range, a symbol, or any of several other
LCF objects.

Figure 11.2 Add Context Menu

add Memory Range
Add Bss

Add Symbaol

Add EntryPoint
Add Cwerlay

Add FirstFik

add xref

Add Rename

Add Assert

Creating a Linker Command File

To create an LCF, follow these steps:
1. Assign Memory Addressesto 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 amemory range inside the L CF pane.
b. Select Add Segment from the context menu.
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4. Assign Sections
a. Right-click asection 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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Y our CodeWarrior™ software includes source code for common DSP benchmarks. Use
these benchmarks to:

« Evaluate the performance of the 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 L anguage Benchmarks

C Language Benchmarks

The C language benchmark source code files are here:
installDir\Examples\StarCore Examples\Benchmark\C\
Table 12.1 describes the benchmarks in this directory.
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Table 12.1 C Language Benchmarks

Benchmark Description

efr/src/autocorr Enhanced Full Rate GSM vocoder standard C reference
code benchmarks. These functions represent the most

efr/src/chebps

efr/src/cor _h
efr/src/lag max

efr/src/norm corr

efr/src/search 10i40

efr/src/syn filt

efr/src/vq_subvec

MIPS-consuming functions in the 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/bga2 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/cora4d

Correlation Simulation (multi-sample, 4 samples)

msample/src/firal

FIR Simulation (1 sample)

msample/src/fira2

FIR Simulation (multi-sample, 2 samples)

msample/src/fira4d

FIR Simulation (multi-sample, 4 samples)

msample/src/iiral

IIR Simulation (1 sample)

msample/src/iira2

IIR Simulation (multi-sample, 2 samples)

msample/src/iira4d

IIR Simulation (multi-sample, 4 samples)

Running the C Language Benchmarks

benchmarks.

Two sample projects include all the sources you need to build the efr and msample

To run the C language benchmarks:
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1. Open the CodeWarrior project filefor either the ef r or msample benchmarks. These
benchmarks reside at these locations:

e installDir\Examples\
StarCore Examples\Benchmark\C\efr\efr.mcp

e installDir\Examples\
StarCore Examples\Benchmark\C\msample\msample.mcp

Each of these projects contains a build target for each of the source code samples.

2. Tobuild aparticular 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.
* installDir\Examples\StarCore\c_asm mix
* installDir\Examples\StarCore\Command Line Script Debug
e installDir\Examples\StarCore\EOnCEDemo
e installDir\Examples\StarCore\FileIO
e installDir\Examples\StarCore\Profiler
e installDir\Examples\StarCore\Scl40

e installDir\Examples\StarCore\Simulator

Assembly Language Benchmarks

The assembly language benchmark source code files are here:
installDir\Examples\StarCore Examples\Benchmark\asm

Thereis an absolute and arelocatable version of each benchmark. The directories that
contain each benchmark residein one of the following directories, which arelocated in the
overall benchmark directory mentioned in the preceding paragraph:

e Absolute ASM
e Relocatable ASM

Before using the rel ocatable 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 rel ocatable benchmark directory that has the
extension . mem.)

Table 12.2 lists the assembly language benchmarks.
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Table 12.2 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

Ll norm Mean absolute error

L2 norm Mean square error

1fir Lattice FIR filter

liir Lattice IR 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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Debug Platform option 50
introduction 49
Output File Name option 50

F
Factory Settings button 32
file-dump utility, ELF 15
fill memory 161
Fill Memory dialog box
Address option 162
Fill Expr option 162
History option 162
Memory Type option 162
Sizeoption 162
flash programmer (not supported) 299
Flush Cache button 130
Flush Line button 130
frequency, of debug port clock 59, 146
Function Call Tree window 276
Function Details window 275

G

Generate Interrupt on Counter Flag Set
option 155
generating
initialization code for the MMU 163
profiling reports
HTML 282
tab-delimited 281

XML 284

H

hardware tools
flash programmer (not supported) 299
highlighting, for nexus trace 190
Host Target Interface (HTI) 295
how to
collect and analyze nexus trace 185
configure a project for nexustrace 172
configure a project to use a CCS remote
connection 293
configure a project to use an RVI remote
connection 298
configure EONnCE settingsin a project 182
configure nexus trace settingsin a
project 178
configure the CodeWarrior Connection
Server 294
create a CCS remote connection 290
create aproject for an . eldfile 139
create an ECT matrix 216
create an RVI remote connection 296
debug codein ROM or ashared library 143
debug multiple ELF files 143
generate initialization code for the
MMU 163
modify the SC100 default project file 141
open the ECT Configuration window 215
open the MMU Config window 163
refresh the MM U Config window 163
save an ECT matrix 217
use nexus trace highlighting 190
view an ECT matrix summary 216
view VTB trace information 83
write the configuration to the MMU 163
HTI. See Host Target Interface (HTI).
HTML profiling report, generating 282

I

1/0 & Preprocessors target settings panel 104
Additional Include Directory option 106
Define Preprocessor Macro option 107
Undefine Preprocessor Macro option 107
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Use Access Paths for Include Paths
option 106
IMMR value, setting in aninitialization file 144
initidization file
commands
DSPJTAGClockSpeed 145
introduction 145
POST-RESET-OFF 147
POST-RESET-ON 146
PRE-RESET-OFF 146
PRE-RESET-ON 146
setMMRBasel6 147
writeDevicemem8 148
writeDevicemem16 148
writeDevicemem32 148
writeDevicemem64 149
writemem8 149
writemem16 150
writemem32 150
writemem64 150
writemmr8 151
writemmrl6 151
writemmr32 151
writemmré4 152
writereg8 152
writeregl6 152
writereg32 153
writeregd0 153
definition of 63, 78, 143
example of 144
IMMR value, setting 144
JTAG 207
instruction cache window 128
Activate/Deactivate LRU Display
button 130
Enable/Disable Cache button 129
Flush Cache button 130
Flush Line button 130
Invalidate Cache button 130
Invalidate Line button 130
Lock Ways list box 130
Lock/Unlock Cache button 129
Lock/Unlock Line button 130
Refresh button 130

View Aslist box 131
Write button 131
Instruction Level Report option 123
instruction-level report, viewing 273
Instruction-Level Report window 273
Interrupt Polarity: Active Low option 155
Interrupt Pulse Duration option 155
Interrupt Type: Level Sensitive option 155
Interrupt Vector Location option 121
introduction
to CodeWarrior 11
Invalidate Cache button 130
Invalidate Line button 130
IPCM Assembler target settings panel
Additional Command-Line Options
option 46
Check Conflicts option 45
Define Name for Assembly Preprocessor
option 46
introduction 44
Print CPU Times option 46
Quotes Not Strictly Required option 45
Report Ambiguous Instructions option 45
IPCM Linker target settings panel
Additional Command-Line Options
option 49
Create Relocatable File option 49
Generate Memory Map option 48
introduction 47
Output File Name option 48
Turn On Linker Optimizations option 48
IPCM Target settings panel
Display generated command linesin
message window option 42
introduction 41
IPCM Development Tool option 42
Output Type option 41
Absolute 41
Relocatable 41

J
JTAG 295
JTAG device
write 8-hit valueto 148
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write 16-bit value to 148

write 32-bit value to 148

write 64-bit valueto 149
JTAG initidlization file 207

K
kernel awareness 158
Kill All 211

L

L1 and L2 cache, windows for viewing 128
L1 cache's effects on L2 event monitor 157
L2 Event Counter Report window
and dependency on L1 cache 157
and displaying differing values 157
L2 event monitor 153
and dependency on L1 cache 157
and displaying differing values 157
L2 Event Monitor Configuration window
Applied Counter Arithmetic Formulae
option 156
Apply option 156
Cancel option 156
Counter Arithmetics option 156
Counter Flag Set option 155
Event Source option 155
Generate Interrupt on Counter Flag Set
option 155
Interrupt Polarity: Active Low option 155
Interrupt Pulse Duration option 155
Interrupt Type: Level Sensitive option 155
OK option 156
Reset Count option 156
Least Recently Used (LRU) 130
line-by-line profiling (Profile Line-by-Line
window) 278
link commander 319
Linker option 39
Linker target settings panel
Additional Options option 53
Dead Code Stripping option 53
Display All Errors and Warnings option 52
introduction 51
Map File option 52

Output File Name option 52
Use Custom Start-Up File option 52
Use Re-entrant Runtime Libraries option 53
Use Temp File For Object Files option 53
list of functions, viewing 272
List of Functionswindow 272, 268
Listing File Options target settings panel
Additional Options option 92
Display Warning Messages option 92
Expand DEFINE Directive Strings
option 91
Flag Unresolved References option 92
Fold Trailing Comment option 90
Form Feed for Page Ejects option 90
Format Messages option 90
Generate Listing Headers option 91
introduction 88
Pretty Print Listing option 90
Print Conditional Assembly Directive
option 91
Print Conditional Assembly option 92
Print DC Expansion option 90
Print Macro Calls option 91
Print Macro Definitions option 91
Print Macro Expansions option 91
Print Memory Utilization Report option 92
Print Skipped Conditional Assembly Lines
option 92
Relative Comment Spacing option 90
Load button 215
load memory 159
load registers 202
L oad/Save Memory dialog box
Address option 160
File Format option 161
Filename option 161
History option 160
Load Memory option 160
Memory Type option 160
Operation option 160
Overwrite Existing option 161
Save Memory option 160
Size option 161
loading profiles 280
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Lock Ways list box 130

Lock/Unlock Cache button 129
Lock/Unlock Line button 130

LPT port 295

LRU. See Least Recently Used (LRU).

M
machine cycles, determining for an
algorithm 136
mark statements 122
* Mark/Debugev option 122
matrix, defined 213
memory
fill 161
load 159
save 159
write 8-bit valueto 149
write 16-bit valueto 150
write 32-bit valueto 150
write 64-bit valueto 150
memory configuration file 123
commands 124
range 124
reserved 125
reservedchar 124
syntax 123
Memory Management Unit (MMU) 162
Memory Map Unit (MMU)
MMU Config window 165
Memory Mapped Register (MMR) 147
write 8-bit valueto 151
write 16-bit valueto 151
write 32-bit valueto 151
write 64-bit valueto 152
merge 132
MMR.See Memory Mapped Register (MMR)
MMU Config window
Address Translation Enable option 165
Current Data ID option 165
Current Process ID option 165
DataMATT
Burst Size option 170
DAPS option 170
DAPU option 170

Descriptor list 169
Permissions option 170
Physical option 169
Prefetch line option 171
Range size option 170
Signasoption 170
Virtual Address option 169
Write Policy option 171
DPU Enable option 165
Generate Code button 163
Generate Code option 163
generating initialization code 163
Memory Protection Enable option 165
opening 163
Program MATT
Burst Size option 167
Cacheable option 167
Descriptor list 166
PAPS option 168
PAPU option 168
Permissions option 167
Physical option 167
Prefetch line option 168
Range size option 167
Signas option 167
Virtual Address option 166
Refresh button 163
refreshing 163
Write button 163
writing the configuration 163
MMU. See Memory Management Unit (MMU).
modifying default SC100 project file 141
modifying the SC100 default project file 141
monitor control register 155
multi-core debugging 207
commands
Kill All 211
Run All 211
Stop All 211
multiple cores, debugging 209
multiple ELF files, debugging 142

N

name utility 15
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Nexus Configuration panel

introduction 64

Nexus Configuration settings panel

2-bit MSEO option 65
Clock Divisor option 65
System Clock 65
System Clock/2 65
System Clock/4 65
System Clock/8 65
Double Data Rate option 66
Enable Nexus option 65
Port Mode option 66
Reduced Mode 1 66
Reduced Mode 2 66
Post Trigger Fill option 65
TimeStamp option 66
Trace Buffer Depth option 66
Trigger Position option 66

Nexus Data Trace Configuration panel

introduction 66, 70

Nexus Data Trace Configuration settings panel

Data Trace through Triggering Only
option 69
DTEAYy option 68
DTSAx option 68
Enable WT1 Triggering option 69
Enable WT2 Triggering option 70
Mode option 68
Disable 68
Read 68
Read & Write 68
Write 68
Overrun Control option 69
No stall or suppression 69
Stall CPU when 1/2 full 69
Stall CPU when 1/4th full 69
Stall CPU when 3/4th full 69
Suppress Data Trace when 1/2 full 69
Suppress Data Trace when 1/4th full 69
Suppress Data Trace when 3/4th full 69
Range option 68
In Range 68
Trace End Trigger option 70
Trace Start Trigger option 70

Nexus Genera Trace Configuration settings panel

Data Acquisition Address option 73
EDCAn option 72
EDCD option 72
Enable Data Acquisition option 72
Enable Ownership Trace option 73
Enable Vendor Defined Trace option 73
Enable Watchpoint Messaging option 71
EOC-EVTO Control option 71
EOC-EVTO option
On entry into system-level Debug
mode 71
On occurrence of Watchpoint 71
EVTI Control option 72
Disable 72
For Synchronization (Program & Data
Trace) 72
On entry into system-level Debug
mode 72
External Watchpoints #1-#4 option 72
Nexusinterface
custom commands 131
Nexus Program Trace Configuration panel
introduction 73
Nexus Program Trace Configuration settings
panel
En option 76
Enable Watchpoint Trigger (WT1)
option 75
Enable Watchpoint Trigger (WT2)
option 75
End option 76
Program Trace End Trigger option 76
Program Trace Start Trigger option 75
Program Trace through Triggering only
option 75
Relative Time Stamp option 76
Start option 76
Time Stamp through Triggering only
option 76
Nexustrace
interpreting Count value 193
nexus trace
configuring in aproject 172
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configuring settings in aproject 178
nexus trace, collecting and analyzing 185
nexus trace, highlighting 190

@)
-02 -0s 112
-03 -0s 112

on-host profiling with VTB 287
opening the ECT Configuration window 215
opening the MMU Config window 163
Optimizations target settings panel 107
Global Optimization option 111
Level O option 110
Level 1 option 110
Level 2 option 110
Level 3option 111
Optimization options 110
Optimize For
Faster Execution Speed option 110
Smaller Code Size option 110
Smart Unrolling option 109
Other Executables target settings panel
Add button 57
Change button 57
File option 57
introduction 55
Remove option 57
Output Directory option 40
Output File Name text box 39

P
P2002 simulator, cycle countsin 134
parallel port 295
Passthrough, Hardware target settings panel 112
Configuration View option 114
Machine Configuration File option 114
To Assembler option 113
To Front-End option 113
To ICODE option 113
TOLLT option 113
To Shell option 114
Use Application Configuration File
option 114
PID 122

port, server listen 295
Post-linker option 40
POST-RESET-OFF 147
POST-RESET-ON 146
preference panels
Remote Connections 64
preferences
remote connections 64
Pre-linker option 39
PRE-RESET-OFF 146
PRE-RESET-ON 146
process
attaching to 139
debug while running 136
detaching from 138
profile information line by line, viewing 278
Profile Line-by-Line window 278
profile, loading aa 280
profile, saving a 280
profiler
calers (of afunction) 275
commands
Export 281, 282, 284
Function Cdll Tree 276
Instructions 273
Sessions 270
Source Files 277
Start 268
descendants (of afunction) 275
on-host, with VTB 287
Profiler Sessions window
opening 270
Remove All button 272
Remove button 271
removing a profiler session from the
window 271
removing al profiler sessions from the
window 272
tasks
generating a tab-delimited profiling
report 281
generating an HTML profiling
report 282
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generating an XML profiling
report 284
launching the profiler 268
loading a profile 280
open a Profiler Sessionswindow 270
removing aprofiler session 271
removing al profiler sessions 272
saving a profile 280
setting up to profile assembly language
programs 286
viewing afunction call tree 276
viewing alist of functions 272
viewing an instruction-level report 273
viewing function details 275
viewing profile information line by
line 278
viewing source filesinformation 277
windows
Function Call Tree window 276
Function Details window 275
Instruction-Level Report window 273
List of Functionswindow 268
list of functions window 272
Profile Line-by-Line window 278
Profiler Sessionswindow 270, 271, 272
Source Fileswindow 277
Terminal Window 268
Profiler > Export command 281, 282, 284
Profiler > Function Call Tree command 276
Profiler > Functions command 272
Profiler > Instructions command 273
Profiler > Load command 280
Profiler > Save command 280
Profiler > Sessions command 270
Profiler > Source Files command 277
Profiler > Start command 268
Profiler target settings panel
* Mark/Debugev option 122
Instruction Level Report option 123
Interrupt Vector Location option 121
introduction 121
Profiler Type option 121
RDID option 123

Reserved Memory for Profiler (IMB)
option 122
Reserved memory for profiler in internal
memory (5KB) option 122
RPID option 122
Triad A option 122
Triad B option 122
User Privilege Level option 122
Profiler Type option 121
program
debugging while aready running 136
program counter value, changing the 205
project
building aproject 21
compiling 21
default 139
stationery, defined 17
target settings
general 32,33
project, configuring EOnCE settingsin 182
project, configuring for nexus trace 172
project, configuring nexus trace settingsin 178

R
range 124
RDID option 123
real-time operating system (RTOS) 78
RealView ICE. See ARM® RealView® ICE
(ARM RVI).

references, documentation 11
Refresh button 130, 215
refreshing the MMU Config window 163
register description files, locating 197
Register Details Window 196-197
register formatter window 197
register groups, listed 201
register window formatter 197
register windows 201

viewing 201
register, core

write 8-bit valueto 152

write 16-bit valueto 152

write 32-bit valueto 153

write 40-bit valueto 153
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register, memory-mapped
write 8-bit valueto 151
write 16-bit valueto 151
write 32-bit valueto 151
write 64-bit valueto 152
registers
restore 202
save 202
viewing windows 201
release notes 11
remote connection
configuring a project for CCS 293
configuring a project for RVI 298
creating for CCS 290
creating for RVI 296
default for CCS 290
default for RVI 296
Remote Connections preference panel 64
Remote Debug Options target settings panel
Constant Data Section 60
Download options 59
Executable Section 60
Initial Launch options 59
Initialized Data Section 61
introduction 59
Program Download options 59
section type 59
Successive Runs options 59
Uninitialized Data Section 61
Use Memory Configuration File option 61
Verify options 59
Remote Debugging target settings panel
Connection option 58
Core Index option 59
Edit Connection option 58
introduction 57
JTAG Clock Speed option 59
Launch remote host application option 58
Multi-Core Debugging option 59
Remote download path 58
reserved 125
Reserved Memory for Profiler (IMB) option 122
Reserved Memory for Profiler in Internal
Memory (5KB) option 122

reservedchar 124
Reset Count option 156
restore registers 202
Revert button 32
ROM, debugging codein 142
RPID option 122
real-time operating system (RTOS)
indicating the use of 158
RTOS. See real-time operating system (RTOS).
Run All 211
running program
debug 136
RVI
See also ARM® RealView® ICE (ARM
RVI).

S
Save button 215
save memory 159
Save project entries using relative paths option 40
save registers 202
Save/Restore Registers dial og box
Extended Mode option 203
Filename option 203
History option 202
Operation option 202
Overwrite Existing option 203
Register List option 203
Restore Registers option 202
Save Registers option 202
saving
profiles 280
saving an ECT matrix 217
SC_Debug Target Protocol 142
SC100 Assembly Language Tools, described 13
SC100 Debugger Target settings panel 76
Do Not Reset PC option 78
Dynamic Error Checking option 78
Kernel Awareness option 78
Reset on Connect option 78
Stop After Error option 78
Target option 77
Use Initialization File option 78
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Use Target Window for Console 1/0
option 78
SC100 default project file, modifying 141
SC100 ELF Dump target settings panel 114
All Program Segment Contents option 117
All Section Contents option 115
Dump All Program Segmt Contents as Hex
option 119
Dump All Section Contents As Hex
option 116
DWARF info option 118
Dynamic Section Contents option 116
Dynamic Segment Contents option 118
Dynsym Section Contents option 116
ELF Headers option 118
Interp Segment Contents option 118
Load Segment Contents option 118
Note Section Contents option 116
Note Segment Contents option 119
Omit Headers for Unselected Sect/Segments
option 118
Output File Name option 115
Overlay Section Contents option 117
Phdr Segment Contents option 119
Program Bits Section Contents option 115
Section Headers option 116
Shlib Section Contents option 117
Shlib Segment Contents option 117
Strtab Section Contents option 117
Symtab Section Contents option 116
Unknown Segment Contents option 117
SC100 ELF to LOD settings panel
Output File Name option 119
SC100 ELF to LOD target settings panel 119
SC100 ELF to S-Record target settings panel 120
Addressability option 120
Offset Amount option 120
Output File Name option 120
Use Memory Offset option 120
SC100 _Default Project.xml file 141
sc100-dis utility 309
sc100-stat utility 316
SC140 Assembly Language Tools, described 13
SDMA Assembler target settings panel

Additional Command-Line Options
option 47
Define Name for Assembly Preprocessor
option 47
introduction 46
SDMA Linker target settings panel
Additional Command-Line Options
option 55
Generate Memory Map option 55
introduction 54
Output File Name option 55
SDMA Target Settings panel
Do Not Reset PC option 63
introduction 62
Load Symbolics Only option 63
Reset on Connect option 63
Target option 63
Use Initidization File option 63
SDMA Target settings panel
Display Generated Command Linesin
Message Window option 44
introduction 44
SDMA, defined 11
server listen port 295
SetMMRBasel6 147
setting up to profile assembly language
programs 286
settings panels 29-33
Settingswindow 19
shared library, debugging code in 142
Signal option 215
signal.xml 214
simulator
P2002, and cycle countsin 134
size utility 15
source filesinformation, viewing 277
Source Fileswindow 277

Source Folder Mapping target settings panel 79

Add option 80

Build Folder option 80
Change option 81
Current Folder option 80
Remove option 81
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stand-al one assembler See SC100 Assembly
Language Manual
stand-alone assembler See SC140 Assembly
Language Manual
StarCore Environment target settings panel
Big-Endian option 43
Display generated command linesin
message window option 43
Generate relative paths on command line
when possible option 43
introduction 42
Memory Model option 43
Other - specify option 43
Target Architecture option 43
stationery, project 17
Status option 215
Stop All 211
Summary button 215
Supervisor tasks (+TID) 122
syntax for memory configuration files 123
system-level connect, performing a 204

T
tab-delimited profiling report, generating a 281
Target Name option 39
target settings
general 32,33
Target Settings panel 37-40
Linker 39
Output Directory option 40
Post-linker 40
Pre-linker 39
Save project entries using relative paths
option 40
Target Name 39
target settings panels 29-33
Assembler Preprocessors panel 85
C Language panel 96
Code & Language Options panel 92
Compiler panel 98
DSP Librarian panel 53
DSP Linker panel 50
External Build panel 49
1/0O & Preprocessors panel 104

IPCM Assembler panel 44

IPCM Linker panel 47

IPCM Target panel 41

Linker panel 51

Listing File Options panel 88

Nexus Configuration panel 64

Nexus Data Trace Configuration panel 66,
70

Nexus Program Trace Configuration
panel 73

Optimizations panel 107

Other Executables panel 55

Passthrough, Hardware panel 112

Profiler panel 121

Remote Debug Options panel 59

Remote Debug Options panel—section
type 59

Remote Debugging panel 57

SC100 Debugger Target 76

SC100 ELF Dump panel 114

SC100 ELFtoLOD 119

SC100 ELF to LOD panel 119

SC100 ELF to S-Record panel 120

SDMA Assembler panel 46

SDMA Linker panel 54

SDMA Target panel 44

SDMA Target Settings panel 62

Source Folder Mapping panel 79

StarCore- and SDMA-specific panelslist 33

StarCore Environment panel 42

Target Settings panel 37

VTB Configuration 81

target settings panels overview 29
Target Settings window 19
tasks

collecting and analyzing nexus trace 185
configuring a project for Nexustrace 172
configuring a project to use a CCS remote
connection 293
configuring a project to use an RVI remote
connection 298
configuring EONCE settingsin aproject 182
configuring nexus trace settingsin a
project 178
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configuring the CodeWarrior Connection
Server 294
creating a CCS remote connection 290
creating aproject for an . eld file 139
creating an RVI remote connection 296
debugging code in ROM or a shared
library 143
debugging multiple ELF files 143
generating initialization code for the
MMU 163
modifying the SC100 default project
file 141
opening the MMU Config window 163
refreshing the MMU Config window 163
using nexus trace highlighting 190
viewing VTB trace information 83
writing the configuration to the MMU 163
Trace For Nexus Program window
interpreting Count value 193
trace information, viewing for VTB 83
Trace Unit page 233
trace, nexus
collecting and analyzing 185
highlighting 190
Triad A option 122
Triad B option 122
trigger In 215
trigger In, defined 213
trigger Out 215
trigger Out, defined 213
trigger signalsfor ECT 213
tutorial 17
building aproject 21
compiling 21
modifying target settings panels 19
viewing target settings panels 19

U
User Privilege Level option 122
User tasks (+TID) 122
using nexus trace highlighting 190
utilities

disasmscl00 14

ELF filedump 15

ELF file dump utility 299
eflod 304
elfsrec 305
sc100-stat 316
Utilities for StarCore
Archiver 14
archiver 14
code mapping utility 14
Elfdump 14
elfsrec 14
sc100-ar 14
utilities, name 15
utilities, size 15

V
value
8-hit
writeto coreregister 152
writeto JTAG device 148
writeto memory 149
write to memory-mapped register 151
16-bit
writeto coreregister 152
writeto JTAG device 148
writeto memory 150
write to memory-mapped register 151
32-hit
writeto coreregister 153
writeto JTAG device 148
writeto memory 150
write to memory-mapped register 151
40-bit, writing to core register 153
64-bit
writeto JTAG device 149
writeto memory 150
write to memory-mapped register 152
values, differing in L2 Event Counter Report
window 157
variable-length instruction set 101
View Aslist box 131
viewing
an ECT matrix summary 216
memory, in the Register Details
Window 196-197
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register windows 201
VTB trace information 83
Virtual Trace Buffer (VTB) 81
and on-host profiler 287
One Address mode with on-host
profiling 288
Over Write mode with on-host profiling 287
Trace Event Request mode with on-host
profiling 288
Trace mode with on-host profiling 287
VTB Configuration settings panel 81
Write mode with on-host profiling 287
VLES. See variable-length execution set.
VTB Configuration settings panel 81
Burst Size option 82
Enable Virtual Trace Buffer option 82
Global Operations option 82
Privilege Mode option 83
Sample Counters option 83
Trace Event Request Address option 82
Trace Mode option 82
VTB End Address option 82
VTB Start Address option 82
Write Mode option 82
VTB.See Virtual Trace Buffer (VTB).

w
website 11
windows
data cache 128
ECT Configuration 213
instruction cache 128
profiler
Function Call Tree 276
Function Details 275
Instruction-Level Report 273
List of Functions 268, 272
Profile Line-by-Line 278
Source Files 277
Terminal 268
working with cycle counts 134
Write button 131
write value
8-hit

to coreregister 152
to JTAG device 148
to memory 149
to memory-mapped register 151
16-hit
to coreregister 152
to JTAG device 148
to memory 150
to memory-mapped register 151
32-bit
to coreregister 153
to JTAG device 148
to memory 150
to memory-mapped register 151
40-bit, to core register 153
64-bit
to JTAG device 149
to memory 150
to memory-mapped register 152
writeDevicemem8 148
writeDevicemem16 148
writeDevicemem32 148
writeDevicemem64 149
writemem8 149
writemem16 150
writemem32 150
writemem64 150
writemmr8 151
writemmrl6 151
writemmr32 151
writemmr64 152
writereg8 152
writeregl6 152
writereg32 153
writeregd0 153
writing the configuration to the MMU 163

X
XML profiling report, generating 284
xport 133
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