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By Charles Curley,
Cygnus Solutions

eCos and Open Source

There has been a lot of hype recently about open source software and Linux. These discussions have
been focused on how Linux represents the first major threat to Microsoft’s domination of the desktop.
However, open source software is also moving into the embedded real-time marketplace. Cygnus
Solutions last year unveiled a new open source initiative called eCos (Embedded Cygnus Operating
System) which has been downloaded by well over 10,000 developers. This article will describe three

of them and their reactions to eCos.

THE OPEN SOURCE BUSINESS
MODEL AND CYGNUS

he open source model was clearly described by

Eric Raymond in his essay “The Cathedral and

the Bazaar’. Its best known success stories are
Linux, the GNU C compiler (gcc) and Emacs. These
and other open source programs run the Internet.
Raymond's essay was instrumental in Netscape’'s
decision to make the Netscape browser open source.
All are examples of Raymond's bazaar in action.

Open source consists of making source code as well
as the executable available to the users. It also pro-
vides for a means to fold user contributions back into
the source for the benefit of other users.

And fold they do. Emacs is a 15 MB distribution, a very
powerful editor for source code, documentation and
other uses. Much of that code was written by users
who saw a need and contributed back to Emacs for
the benefit of others.

The GNU C compiler may be best known as the native
compiler of Linux, but that is misleading. The Free
Software Foundation’s (FSF) Richard Stallman first
released the GNU C compiler in mid-1987, and
Michael Tiemann, then a research scientist, quickly
adopted it. Tiemann's contributions to the GNU C com-
piler created more demand for code development and
support than he (or any of the other gcc hackers) could
provide in their spare time. Tiemann bet that this
demand was not a fluke and founded Cygnus
Solutions to prove it. (See Michael Tiemann, “Future of
Cygnus Solutions”)

Cygnus was in the real-time business almost from the
beginning. When the GNU C compiler acquired a rep-
utation for run time speed and compact code, it came
to the attention of real-time developers. Exercising the
freedoms uniquely available from the open source
bazaar, these savwvy developers asked for, and

contributed back, further enhancements to the compil-
er, making it an even better choice. Cygnus, their cus-
tomers, and the net community saw the power of the
bazaar in action.

Early on, Cygnus identified configuration tools as one
of the key technologies for making it possible to sup-
port many microprocessors from a single source base.
They created the “configure” script (one half of the
famous “configure; make” process), opening the doors
to a true multiplatform solution.

Many companies that depend on embedded proces-
sor projects move rapidly from processor to processor
to gain new capabilities or to get the same capabilities
in a smaller package. As a result, the GNU C compiler
supports some 50 processors today, and there are
125 host-target combinations for cross compilation. In
two years Cygnus may see a 90% rollover in the
processors it will support with gcc. They may write
24 new processor ports in a year, a tremendous output
for a company that doesn't even own the product it is
supporting!

ECOS AS THE OPEN SOURCE
REAL-TIME ALTERNATIVE

Meanwhile, Cygnus assiduously sought out its cus-
tomers’ wants and wish lists. They had to in order to
understand why they were getting — or losing — sales.
By 1995, they knew that their customers needed stan-
dardized runtime support that integrated completely
with the GNU gcc compiler, gdb debugger and other
tools on the host The runtime support needed to
include a C library, hardware abstraction layer (HAL),
debugger support, and a wide range of RTOS func-
tionality. As with gcc, portability was a key ingredient, as
it needed to be available for a wide range of architec-
tures and evaluation boards. This was the beginning of
eCos.
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but rather his invention of the Linux

Figure 1. eCos configuration screen

eCos offers two features that will appeal to the embed-
ded processor engineer.

Highly Configurable

First is ease of configuration. Having leamed from the
GNU compiler, Cygnus provides compile time config-
uration tools that allow the user to select which com-
ponents will be included, which excluded. Of course,
components themselves are configurable. With eCos,
not only can you configure a given component, but in
many instances you can select a type of a component.
For example, not only can you configure your sched-
uler, but you can select the type of scheduler you want.

eCos achieves globally the sort of modularity that Linux
achieves with its drivers. Linux was driven to modules
by management issues (Linus Torvalds trying to ride
herd on zillions of driver writers) and to minimize inter-
faces. eCos was driven to greater modularity by the
customers’ desire for configurability. As it happens,
both get portability as a byproduct, and eCos will gain
from the decentralized management made possible
by its modularity. That decentralization is essential to
the success of an open source product, something
RTOS vendors who make difficult access to their
source have missed. (See Linus Torvalds, “The Linux
Edge”)

Open Source

And, if that isn't enough, you have full access to the
source for each component, and can customize it to
suit your application. If you don't like the way some-
thing is done, or you think you can shave a few
microseconds from a function, you can go in and
change it If you make changes to the eCos sources
licensed under the Cygnus eCos Public License
(CEPL) then you must retumn the changes to the com-
munity and Cygnus. However new code you write your-
self, even if it is linked with eCos, does not have to be
donated back.

Royaliy Free

As with many open source products, eCos is inexpen-
sive to acquire: you can get it from the eCos web site.

development model. When | expressed

this opinion in his presence once, he
smiled and quietly repeated something he has often
said: 'm basically a very lazy person who likes to get
credit for things other people actually do. Lazy like a
fox. Or, as Robert Heinlein might have said, too lazy to
fail”

THIRD PARTIES ON THE ECOS
BANDWAGON

A number of companies are moving their products
onto eCos. Among them are:

AppForge
Appforge Software, LLC, provides a number of tools
that allow Visual Basic developers to develop for “non-
PC” devices, such as handheld PCs, smart phones
and two-way pagers. These include flash file systems,
device driver, power management, a Unicode True
Type font server, and a Visual Basic virtual machine.

AppForge’s Visual Basic (VB) tools allow a programmer
to use VB to program for an embedded device on the
PC. The programmer compiles and debugs the code
on the PC using the familiar VB environment. Then the
programmer generates a build for the target hardware
and downloads to it for further testing and debugging.
AppForge’s virtual machine runs on the ARM and
StrongARM, Motorola MCore and Dragonball proces-
sors. The target hardware is sparse for a 32 bit embed-
ded processor: a typical system has .5 MB of ROM
and half that in RAM. Of necessity the virtual machine
is efficient, as the Dragonball runs at about one VAX
MIPS.

However, there are times when it is necessary to write
code in assembler or C. AppForge supports VB's
DECLARE statement, which provides a link to external
modules.

AppForge is a spinoff of a 15 year old company, Ratio
DesignlLab, which specialized in embedded applica-
tions and consulting. Their mission is to develop and
market the tools they inherited from Ratio, including the
ten year old RTOS on which its virtual machine is
based. As part of that process they are porting the VB
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VM to eCos. Thus, eCos is a test of their ability to port
their virtual machine.

Mark Lummus, president of Appforge Software, LLC,
says that what attracted AppForge to eCos was the
Cygnus tool set, especially the simulation and debug-
ging tools Cygnus provides with eCos. For a long time,
AppForge has used a hodgepodge of tools for differ-
ent processors on different operating systems. Now,
says Lummus, they want one tool set for all their prod-
ucts, and Cygnus has the right mix.

Lummus is intrigued by Cygnus’ open source RTOS.
He believes the industry is going to open source, so,
for AppForge, partnering with Cygnus is a business
decision: he simply wants to reach as many develop-
ers as he can. He believes that an open source RTOS
will level the RTOS playing field. He supports the open
source concept, and expects to make donations back
to the eCos code base.

Pacific Softworks

Pacific Softworks is best known for its OS-independent
TCP/IP stack which is optimized for embedded appli-
cations. In addition to core protocols like UDP and IP,
their product includes optional management protocols
like SNMP, and application protocols like HTTP. They
have integrated their stack to eCos and to the Cygnus
tool set. Pacific went with eCos because they saw that
Cygnus had been in business for ten years and was
very favorably reported in the marketplace.

As a result of this port, Cygnus can offer an integrated
RTOS and TCP/IP stack solution to their customers
with full source code.

Zentek

Zentek provides advanced digital consumer electron-
ics, often on contract to large clients such as
Matsushita, which sells under the Panasonic brand
name.

Zentek came to eCos for the best of business reasons:
their customer, Matsushita, asked them to evaluate
and use eCos in a prototype set-top box. Zentek port-
ed eCos to a reference platform, then to a set-top box.
They are now busily writing drivers for eCos. While the
products have not yet been deployed, the initial work
has gone well, reports John Dawson, Zentek's Vice
President of Engineering. Dawson emphasizes that
they would not have done the work if they had con-
cluded that eCos was not suitable for the project.

Key to Dawson’s favorable evaluation is the fact that
Cygnus has a stable well known tool set. Dawson
points out that 90% of the code in a development envi-
ronment is the tools, so they must be good. The
unique work in embedded applications is in drivers
and in the application. Here, at the moment, eCos is a
draw compared to other RTOSs.

The GNU style open source model (as with gcc and
Emacs) is just beginning with eCos, and Dawson
thinks it's only a matter of time until eCos blossoms
into an open source development model.

He points out that a typical appliance, say a TV or
stereo, has a 32 bit class processor. Much of the devel-
opment cost is in software development, in drivers and

the application. Most high volume manufacturers are
royalty-averse. They want to lower the unit cost. eCos,
he says, has an advantage there. R&D pays the costs,
not manufacturing. You can lower your R&D costs by
buying off the shelf. eCos, being open source, is even
better.

CONCLUSION

Cygnus Solutions’ eCos RTOS is brand new to the
market, but is already winning acceptance. One rea-
son for that acceptance is the excellence of the asso-
ciated tools, the GNU C compiler, the emulator and
the configuration tools. eCos is just starting down the
open source road, which is also helping it to win
acceptance.
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Charles Curley (http://w3.trib.com/~ccurley/) is a
freelance writer and paleo-software engineer. He
remembers when a 6502 and 4K of ROM space
were all you needed for an embedded project.
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