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M any embedded and real-time
applications feature a micro-

processor controlling one or more
DSPs. In the past, these applica-
tions were implemented on boards
using discrete processors. OEMs
typically developed the application
software using separate micro-
processor and DSP teams. While
this approach is optimal for pro-
ducing the separate microproces-
sor and DSP subsystems,
hardware-related or
real-time bugs in the
interprocessor com-
munication mech-
anisms can make
integrating these
subsystems very
time-consuming.

With the advent
of SoC  solutions
that combine a
microprocessor and
DSPs on a single chip,
such as TI’s OMAP5910
and OMAP1510 processors,
OEMs receive a more highly integrat-
ed hardware solution “out of the
box.” However, with software the
critical path in most embedded real-
time systems, it is important to con-
sider the software development
implications of SoCs.

SoCs provide pre-tested hardware
for interprocessor communication,
potentially eliminating the need to
implement and debug complex
shared memory or host port inter-
face drivers and protocols.
Unfortunately, a SoC implementa-
tion may remove visibility of micro-
processor-DSP communications,
making problem diagnosis more dif-
ficult. For SoC solutions to succeed,

embedded software providers must
leverage the advantages of a stan-
dardized connection while alleviat-
ing intercore visibility issues.

One solution widely touted for
development of heterogeneous mul-
tiprocessor systems is debuggers
that provide a common user inter-
face for both the DSP and micro-
processor. However, in isolation,
this approach is inadequate. First, it

ignores the reality that most
engineers are specialists

in either DSP or
microprocessor soft-

ware. They do not
need to debug
software on both
processor cores
or learn a new set
of tools simply
because another

team uses them.
Just as important, it

does not recognize
that diagnosing intercom-

munication problems requires
some level of correlated information
from both the DSP and micro-
processor cores.

Providing a common interface to
set breakpoints on both the micro-
processor and DSP is much less
important than the ability to
simultaneously halt both proces-
sors to view precisely how they are
interacting.

The key technologies for simpli-
fying development of SoC-based
designs are real-time operating sys-
tems (RTOSs) and co-emulation.
RTOSs must provide off-the-shelf
microprocessor-DSP communica-
tion software, such as basic mes-
sage-passing and data-streaming

mechanisms along with a specific
driver optimized for the communi-
cations link hardware. They should
also support common microproces-
sor-DSP control operations such as
booting the DSP from the micro-
processor. Providing a robust com-
munications link saves the develop-
ment team weeks of work and
enables them to focus on their
application integration. A standard-
ized software link can also be
instrumented to work with sophisti-
cated RTOS analysis and profiling
tools. Such tools in turn simplify
debugging of the OEM-designed
application-specific communica-
tions services.

The second critical technology is
co-emulation, which enables syn-
chronized debug control—and
therefore visibility—of both proces-
sors. For example, if in certain cir-
cumstances the DSP receives incor-
rect data or commands from the
microprocessor, the whole system
should be halted as soon as this
error condition occurs. The devel-
oper can examine the state of the
microprocessor at that point and
diagnose why it is sending incorrect
data. Such hardware assistance is
essential in determining how the
DSP and microprocessor interact in
real-time.
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