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display can be switched by a command to another
core or hardware thread.

Fig. 5: The TASK.DTASK window, showing the core or hardware
thread to which SMP Linux has assigned a task/process

Process debugging can now be done as follows:

1. The current list of all active task/processes is
used to identify the core or hardware thread on
which a task/process is running (Fig. 5). Linux
uses here the term CPU instead of using core or
hardware thread.

2. A command is used to switch the information
displayed in the debugger to the required core or
hardware thread (Fig. 6).

Common breakpoints

The fact that an SMP operating system does not
assign application processes to a core or hardware
thread until runtime also has consequences for the
setting of on-chip breakpoints.

A simple example: The “sieve” process is to be
stopped as soon as it writes to the variable “xyz”. In
order for the debugger to be able to implement this
request, it must program the break logic of all cores
or hardware threads for this break condition since
it cannot know beforehand the core or hardware
thread on which the “sieve” application process will
run. This means that even if each core or hardware
thread has its own break logic, the debugger pro-
grams the breakpoints for the user as if there were
only one break logic shared by all.

When setting of software breakpoints, for the im-
plementation of which the original instruction in
memory is temporarily overwritten by a break in-
struction, there are no changes compared to AMP
systems. Operating systems protect the address
spaces of processes from each other. However, if
the same application process is started more than
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once, Linux (for example) loads the program code
only once. Each instance of the application process
thus sees the same program memory as well as the
software breakpoints set there. To make sure that
the program execution is stopped only in the de-
sired application process, the TRACE32 debugger
enables the setting of process-specific software
breakpoints.

Summary

The systematic extension of the TRACE32 concept
enables Lauterbach to offer its customers simple
debugging of embedded designs that use an SMP
operating system for controlling several cores or
hardware threads. To be able to use this new con-
cept for debugging SMP operating systems, you
just need a TRACES32 debugger whose debug ca-
ble has not only a license for the processor archi-
tecture but also a second license such as a multi-
core license.

Following the support for the MIPS 34K, the de-
bugging of SMP systems for ARM and PowerPC
architectures is also planned for early 2008.

Fig. 6: The TRACE32 window, which always shows only the con-
text of a core or hardware thread. The number of the core
or hardware thread is shown in the status line.
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