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New debugging concept for
symmetric multiprocessing (SMP)

Lauterbach, the leading manufacturer world-
wide of high-quality debuggers and real-time
trace tools, is presenting its new debugging
concept for SMP systems at the ESC 2008. SMP
systems use an operating system to distribute
processes dynamically to several cores or hard-
ware threads. SMP Linux on a MIPS 34K will be
demonstrated live at the fair.

Hardware parallelization

To achieve higher processor performance for com-
plex applications and to save energy, more and
more parallelization of tasks is used. The most
popular method is to provide several identical
execution units that can all process the same task.

To mostreaders, the term identical execution units
means symmetric multi-core processors. It is easy
to imagine that the kernel of an operating system
is running permanently on a core and ensures that
the application processes are evenly distributed to
all cores (see Fig. 1).

However, for the parallelization of tasks not neces-
sarily a multi-core processor is required. Hardware
multithreading, for example, is an approach that
enables parallelization also for single-core proces-
sors. Here, we deal with a basic problem of cores
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Fig. 1: SMP Linux on a dual-core processor

with pipeline architecture: cache misses or data de-
pendencies between the instructions mean that the
pipelined instruction processing has to be stalled
in order to wait for the availability of required data.
The greater the difference between instruction pro-
cessing time and memory access time, the higher
the performance loss.

Hardware multithreading deals with this situation
by making the core process several mutually inde-
pendent tasks quasi-simultaneously. In the case of
an operating system, tasks and processes are
equivalent.

In principle, this works as follows: As soon as a

task can no longer be further processed because
required data is not yet available,
the processing of another task is
continued.

Fig. 2 shows the processing of
3 tasks on 3 cores with simple
pipeline architecture (at the top)
and then (at the bottom) shows the
execution on a multithreaded core.
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Processing on a multithreaded core

In order for hardware multithread-
ing to work, fast switching between
tasks must be possible. This can
be done simply by giving each task
a separate register set for its con-
text. With this method, it is easy to
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Fig. 2: No more stalls in the pipeline, thanks to the quasi-simultaneous processing of

several tasks

sets provided by the core de nes
how many tasks can be processed
in parallel. For the MIPS 34K the
number is ve. In this way, one I
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