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s a natural outgrowth of the trend for more and more software content in prod-

ucts, software often leads the decision on which hardware to choose for an

embedded applications design. For projects tightly coded in a small micro-

controller, designers may be able forgo an Operating System (OS) altogether.
But for most projects, an off-the-shelf OS offers benefits, most of which become stronger
the larger the project gets. The right choice of an OS can make or break a project.

If you get to choose which OS you use in your next project, there’s good news — many
software alternatives are available to sort through. Evaluating and selecting an OS can be
a fun and challenging exercise for those who know what to look for.

We’ve examined the range of OSs from simple to complex with some real-time character-
istics and separated them into three basic classes:

B Linux (and its near cousin, BSD)
B Real-Time Operating Systems (RTOSs)
B RTOS extensions that work with Windows

Evaluation criteria

Which questions should designers ask when evaluating OS choices? Let’s run through
some of the areas to consider. (Note: We didn’t attempt to tabulate these in our list, so
consult individual vendors for current information.)

B Distribution rights, runtime royalties, and development seat costs. Some OSs are
free and others are licensed on a per-copy, per-seat, or per-project basis or a hybrid
cost model. Consider this up front: For small projects, development seat costs can be
prohibitive, and for medium to large volume projects, be sure to include any royalties
in the total cost of your application. The licensed models usually come with some
form of vendor support, while the free models usually have support from a commu-
nity that contributes fixes and new development.

B Processors supported. Designers should review which processor architectures and
models are supported when reviewing RTOS choices. Hardware and software teams
should coordinate closely to ensure the OS and processor architecture are compati-
ble. Look for OS suppliers that have a strong working relationship with the processor
vendors — most list these relationships in formal partnering programs. A long track
record with a processor family is a huge plus. You want the OS to be able to leverage
the features of the processor to your advantage.

B Features. These OSs were usually developed for a specific job and have varying
strengths and weaknesses. Features are numerous and differ widely among OSs.
With an understanding of your application and its requirements, prioritize required
features to narrow the search. Items to consider include kernel size, interrupt re-
sponse, context switching time, memory management, networking protocol support,
development language support, debugging, and others.

H Customer support. To some developers, this can be a decisive factor. How big
is your project? How familiar are you with the RTOS you are using? Answers to
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questions like these can point to a
supplier with a solid and well-
established support team that can as-
sist you through some difficult design
issues and save much time and effort.
Sometimes, communities can be very
helpful, especially if you’re a contrib-
utor in good standing. But generally,
timely and experienced customer sup-
port is not going to be free — expect to
pay to get priority response.
Development tools supported. De-
velopment tools can be a major deci-
sion, especially on large projects with
numerous developers. Many compa-
nies have corporate-wide mandates
for certain tool chains, thus limiting
your RTOS choices. Some smaller
RTOS suppliers don’t have much in
the way of development tools, a good
compiler may be all you get. Other
suppliers offer fully featured develop-
ment environments. Your development
team will be spending a lot of time
with the tools so be sure you choose
wisely. Consider Eclipse-based tools
so they can be customized to meet
current and future requirements. (For
more insight direct from industry
experts on this topic, read the Eclipse
Perspective and News column, one of
our regular features, on page 11.)
Source code access. Access to source
code can be very important to some
programs. Open source OSs by
definition come with this. Linux again
provides a great example of a com-
munity of developers that has kept
the source code in the public domain
and harvested the “best of the best”
to provide a solid OS. Vendors of
proprietary code often provide snip-
pets to help with driver development
or configuration, but licensing source
is a different story — it’s usually quite
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expensive. Many defense programs
require access as sort of an insurance
policy to business disruptions and
emergency maintenance. Some devel-
opers like access to source so they can
fully understand the RTOS’s under-
pinnings. Be sure you understand the
vendor’s policy on source code.
Supplier reputation. “Let the buyer
beware” applies here. The big suppli-
ers have been around for a long time
for good reason — customers have
succeeded in using their products.

A number of small suppliers, some
backed by only a single software
person, provide OSs. Look deep and
see what’s there. Ask for references

if necessary. Consider what kind of
risks you are willing and able to ac-
cept. Some great solutions come from
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the smallest of suppliers, but your
project could face huge risks if the
supplier fails or you get in over your
head and can’t get the right support.

The RTOS roll call

Table 1 lists some of the choices available
today. Many you may recognize, while
others may be unfamiliar. While conduct-
ing our research, we tried to find a wide
range of options from the simplest OSs
to the most complex. Numerous individ-
ual university research projects could add
more depth to the choices; we included
choices supported by a community of re-
searchers.

This list fluctuates as new alternatives
emerge, old ones fall out of favor, and on-
going mergers and acquisitions change the

Table 1
Company
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landscape of the industry. Many did not
make the list if we were could not confirm
continued OS support. Some websites
were dated and showed very few signs of
life.

If you enjoy digging into the history
of OSs, you can find some interesting
reading at www.answers.com/topic/list-of-
operating-systems, which captures some
of the background on a long list of OSs
that have come and gone and provides the
roots to the popular choices of today.

Do your homework. Ask questions. Demo
some code. Make informed decisions. EC])
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