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In recent years, the way that DSP
software applications are devel-

oped has undergone a major trans-
formation. With the number of func-
tions performed by a DSP exploding,
writing the majority of code in
hand-optimized assembly language
has become impractical, and most
DSP code is now written in C.
As applications continue
to grow in complexity,
developers are turn-
ing increasingly to
real-time operat-
ing systems as
well. Indeed, DSP
RTOSs are com-
ing of age, but
more is needed for
complete solutions,
in particular, device
drivers, frameworks,
and algorithms.

Three years ago, few DSP
system developers used commercial
RTOSs. Since then, their use has
grown so rapidly that, for example,
over half of Texas Instruments’ cus-
tomers now use a commercial RTOS.

Two trends are driving the adop-
tion of DSP RTOSs. In some applica-
tions, DSPs perform all system con-
trol functions in addition to signal
processing and so need an RTOS.
Cost-sensitive consumer electronic
applications, such as MP3 players,
where eliminating the microcon-
troller reduces the overall system
cost, are good examples.

Most DSP applications, however,
use one or more DSPs communicat-
ing with a microprocessor. In those

cases, the DSP executes multiple
signal processing functions, like
speech compression and dial tone
detection. For maintainable multi-
functional systems, a multithread-
ing DSP RTOS is ideal.

Given the size and performance
constraints of most DSP applica-

tions, most developers today
prefer to use a real-time

DSP kernel rather
than more heavy-

weight RTOS ker-
nels typical of
microprocessor
a p p l i c a t i o n s .
Obviously, simply
porting a standard
microprocessor or

microcontrol ler
kernel to a DSP is

inappropriate for most
applications. Unlike their

cousins, DSP kernels must
scale to provide basic multithreading
support in just a few kilobytes. In
addition, interrupt latency and inter-
rupt-to-task time are critical, since
unlike microprocessors, DSPs
almost always process streams of
real-time data.

Now, the market is starting to
demand more complete solutions. To
meet those demands, DSP RTOSs
need to evolve beyond simple kernels
to address three key areas—device
drivers, frameworks, and algorithms.

Device drivers are notoriously dif-
ficult to debug and test. Moreover,
no DSP application can be seriously
tested on the embedded target with-
out working drivers. Working drivers

for a DSP’s on-chip peripherals and
commonly used external peripher-
als enable developers to bring up an
application on real hardware much
faster. They also eliminate the need
for a significant effort to develop
software that doesn’t differentiate
the final product.

Frameworks are particularly criti-
cal for developing robust DSP appli-
cations quickly. They’re the glue that
integrates algorithms, I/O, and con-
trol code and are ultimately respon-
sible for managing system resources
efficiently. By nature, frameworks
are application-specific. Successful
DSP RTOSs must therefore offer a
range of frameworks optimized for
different types of applications. 

Frameworks must also provide
standardized interfaces for integrat-
ing proprietary as well as third-party
algorithms. With DSP applications
now supporting multiple functions,
more development teams are buying
algorithms from third-party pro-
viders. By simplifying the process of
integrating algorithms from multiple
sources, frameworks can help
reduce the system integration time,
which already consumes much of
the product development cycle.
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