
Debugging Linux Kernel with CodeWarrior for PA 
This document discusses how to use CodeWarrior for PA to debug Linux Kernel on QorIQ 

PowerPC platforms. It describes how to configure and build Linux Kernel to support CodeWarrior 

debugging, how to configure CodeWarrior IDE settings to prepare for Linux Kernel debugging, 

how to debug Linux Kernel in different booting up stages starting from attaching to the running u-

boot. 

1. Build Linux Kernel for Debugging 
Build Linux Kernel in Linux SDK environment. (P4080DS is used as an example.) 

$ bitbake virtual/kernel -c cleansstate 

$ bitbake virtual/kernel -c configure 

Go to the source build folder QorIQ-SDK-V2.0-20160527-

yocto/build_p4080ds/tmp/work/p4080ds-fsl-linux/linux-qoriq/4.1-r0/build. 

$ make ARCH=powerpc menuconfig 

Kernel Configure Tree View Options Description 

Kernel hacking  --->  
           [*]  Compile-time checks and compiler options ---> 
     [*] Compile the kernel with debug info 
           [*]  Include CodeWarrior kernel debugging 
General setup  ---> 
    [*] Configure standard kernel features (expert users)  ---> 
  [*]   Load all symbols for debugging/ksymoops                           
       [*]     Include all symbols in kallsyms 

Enable 
CodeWarrior 
debug for OS. 

 

Compile-time Configuration Options 

Option Values 
Default 
Value 

Description 

CONFIG_DEBUG_CW y/n n Turn on Freescale CodeWarrior support  

CONFIG_DEBUG_INFO y/n y Add kernel debug info 

CONFIG_KALLSYMS y/n y Build the symbol information into the kernel. 

CONFIG_DEBUG_INFO y/n y Include debugging information for kernel 
debugging 

 

Build Linux Kernel 

$ bitbake virtual/kernel 

If CodeWarrior is installed in a different environment with the build PC, please copy 

build_p4080ds/tmp/work/p4080ds-fsl-linux/linux-qoriq/3.12-r0/build/ and source file folder 

build_p4080ds/tmp/work-shared/p4080ds/kernel-source to the debug machine. 

 



2. Create CodeWarrior Project and Set Attach Launch Configuration for debugging 
This section describes how to create a CodeWarrior project, and set the Attach launch 

configuration for Linux Kernel debugging. 

2.1 Import Vmlinux to Create a CodeWarrior project 

Import vmlinux to CodeWarrior from File->Import->CodeWarrior->CodeWarrior Executable. 

 

 



 

Select Attach launch configuration when create the CodeWarrior project, Linux Kernel is already 

running on the target board, CodeWarrior just connects it for debugging without changing the 

current execution environment. 

 

 

2.2 Configure the Attach Launch Configuration 

Configure the debug session at “Attach” without selecting “Executing initialization scripts”. 



 

 

Configure Debugger->Debug panel as the following. 

 

 

Configure Debugger->Symbolics as the following. 



 

 

In Debugger->OS Awareness->Boot Parameters panel, disable command line, RAM Disk and 

device tree settings. 

 

 

In the panel Debugger->OS Awareness->Debug, please configure Memory Translation 

parameters according to Linux Kernel configuration file(.config). Physical Base Address is set to 

the value CONFIG_PHYSICAL_START(0x0), Virtual Base Address is set to the value 

CONFIG_KERNEL_START(0xc0000000) in Linux Kernel configuration file, Memory Size is the 

kernel space translation size(CONFIG_LOWMEM_SIZE). The user could read the MMU register 

to verify what is configured. 



 

In the panel Debugger->OS Awareness->Modules, please configure as the following. 

 

 

3. Debugging Linux Kernel by Attaching to a Running U-Boot 

This section describes how to use attach launch configuration to debug Linux kernel in 3 stages 

by attaching to a running u-boot. 

3.1 Debugging Linux Kernel at the entry point 

Set up the target board enter into u-boot prompt. Use CodeWarrior attach to the running u-boot 

on the target board from Run->Debug 

Configurations-><project>_Linux_Kernel_P4080_Linux_Kernel_Attach->Debug. 



 

 

Click suspend button in CodeWarrior IDE, open Debugger Shell from Window->Show View 

Debugger Shell and set breakpoint at 0x0 with command “bp 0x0”. 

 

Click “Resume” button in CodeWarrior IDE, on the target board booting up Linux Kernel with the 

following commands. 

=>pri ramboot 

ramboot=setenv bootargs root=/dev/ram rw console=$consoledev,$baudrate $othbootargs;tftp 

$ramdiskaddr $ramdiskfile;tftp $loadaddr $bootfile;tftp $fdtaddr $fdtfile;bootm $loadaddr 

$ramdiskaddr $fdtaddr 

=> setenv ramdiskfile wyp/p4080ds/fsl-image-core-p4080ds.ext2.gz.u-boot 



=> setenv bootfile wyp/p4080ds/uImage 

=> setenv fdtfile wyp/p4080ds/uImage-p4080ds.dtb 

=> run ramboot 

The target console suspends as the following. 

 

CodeWarrior debugger stops at the entry point. 

 

 

3.2 Debugging the Kernel before the MMU is Enabled 



In the Debugger Shell enter “bp start_kernel”, click Resume button in CodeWarrior IDE to 

continue to execute Kernel source to wait for the breakpoint being hit. After the debugger stops at 

the breakpoint, relocate the source code to debug with the source file. 

 

 

3.3 Debugging the Kernel after the MMU is Enabled 

In SMP, after the MMU enabled, all the secondary cores are set up, CodeWarrior will display all 

these cores in the Debug View automatically. 

Please select multiple cores for SMP program debugging. 

 

When setting a breakpoint and a specific processor stops executing at this breakpoint, please 

click “Multicore Suspend” in CodeWarrior IDE to suspend all the processors, then do step 

debugging. Because the SMP system may detect RCU stall problem such as “INFO: rcu_sched 

detected stalls on CPUs/tasks: { 0} (detected by 2, t=21008 jiffies, g=4294967229, 

c=4294967228”. 

 



 


