An 1n31ders view

of the

The results are in. Here is an

analysis of embedded systems industry's

most comprehensive annual study.

he results of the 2008 Embedded

Market Study are now in, In some

cases, the results are exactly what

- you might expect, and in others,

they’re quite startling. Recently
Contributing Editor Michael Barr and I sifted
through the data and discussed what it all
means. This article shares our thoughts and
analyses of why the results are what they are.

If you're not familiar with our annual study,
here’s the scoop. Earlier this year, we (Embedded
Systems Design magazine) sent the survey out to
. a select list of our readers and people who at-

3. tended one of the Embedded Systems Confer-

\\ ences. There’s a good chance that you were one
\ of the folks who received the study. About 1,100
pcople rc:.pondtd which makes it a fairly rep-
r:.scnt.ltwc sample of the embedded systems

11’\.1er

 If you filled out the survey, you know that it

was quite comprehensive. Depending on how
yuu“.}respundcd to the questions, you may have
had :'mgur 50 questions to answer. What I always

1

find interesting about the Embedded Market
Study is the year-on-year data, showing the
trends from one year (or multiple years) to the
next. ; i

First I'll go through the profile of the re-
spondents. The top ten application areas you're
working on are (in order): industrial control,
video and imaging, consumer electronics, aero-
space, automotive, medical, military, computers
and peripherals, data communications, and
telecommunications.

Your job functions include writing
software/firmware, debugging software/
firmware, integrating hardware/software, select-
ing or specifying architecture, designing or ana-
lyzing firmware/software, managing projects,
and debugging hardware.

More than half of you are \\;'nrking ona
product upgrade, rather than a new project.
More than half of those upgrades are taking ad-
vantage of a new microprocessor, hence requir-
ing software changes.

For those projects that include a wireless ca-
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Which of the fallowing challenges are your own or your embedded
design team’s greatest concern regarding your current embedded
systems development process?
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pability, more than half use Wi-Fi as the
connection medium. That’s up about
20% from 2007. ZigBee is also up about
20%. ;

The size of the average design team
incteased slightly, from 13.6 people to
15.2 people. But it’s interesting to note
that the number of software engineers
on the team increased by almost two,
meaning the number of hardware engi-
neers stayed the same or was slightly
reduced.

STILL WORRIED ABOUT DEADLINES
As shown in Figure 1, meeting schedules
is still the number one concern for de-
velopers. In fact, that concern actually
increased by about 10% over last year.

My currenf embedded project uses. ..

Simulink/modeling
language NI

HW/SW codesign/
coverification tool

- [ 2008 (N= 1,076)
B 2007 (N= 1,014

0%

Figure 2 shows the environment
that developers are operating in, for
both their current and next projects.
Not much has changed from last year’s
results to this year, which is a little sur-
prising; I would expect last year’s “next
project” to be equal to (or at least near)
this year’s “current project,” But that’s
obviously not the case.

Michael Barr noticed that “UML
adoption remains extremely low at 16%,
with no expected upturn. This is disap-
pointing after so many years of pushing
by so many people and companies.”

That takes us to the question,
“Which software/hardware tools are
your favorite/most important? This is
seen in Figure 3, Here, as Barr points
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out, “UML tools are the favorite/most
important tool for only 6% of respon-
dents. In addition, source-code analysis
remains woefully underutilized, espe-
cially in light of the risks of bugs in de-
ployed systems and the value these tools
provide in that regard. Source-code
analysis tools are ‘most important’ for
only 7% of the developers.”

The overwhelming favored tools are
the compiler/assembler and the debug- 4
ger, with the oscilloscope a distant third.
It’s also an interesting anomaly that soft-
ware testing tools are way at the bottom
of the list, yet users say that “test” in gen-
eral is one of the key factors in the de-
sign process often taking the majority of
the design time. That leaves me to con-
clude that users aren’t happy with their
current software test tools.

CODE REUSE IS HAPPENING, REALLY
Figure 4 puts a smile on my face. I've al- '
ways preached the need to reuse code
whenever possible, rather than writing
from scratch. Too often, developers want
to do it “their way.” This self-indulgence
may offer a slight improvement over the
existing code (or it may not), but it al-
most always causes the project to take
longer, even past the original deadline in
some cases. The percentage of users who
use new code all the time went from
15% down to 11%.
One of my favorite questions,
shown in Figure 5, asked survey takers
to rank which areas of the embedded
systems industry had seen the most dra-
matic changes over the past 20 years and
would continue to change the most over
the next 20. Even with all the technology

30% 40% 50%  60% 70%



Which of the fallowing are your favorite /most
important software/hardware tools?

Compiler/assembler
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breakthroughs that we've seen in semi- Another noteworthy data pointis the | ods, such as code reuse, are not adopted.
conductor design, more than half of de- | time-to-market. As if we didn’t have Barr looked at this question a little
velopers still see big changes coming in enough problems (and short enough de- | differently than I did (half-empty vers-
chip technology. It’s no surprise that we sign windows), developers think that es half full?). His take was that “it’s de-
expect to see many more changes in “speed to market” will dramatically pressing that ‘professionalism and
global markets over the next 20 years change going forward. But how will time- | standards’ (really the lack thereof)
than the previous 20. to-market decrease if labor-saving meth- | have not been considered to have

Reflecting over the past 20 years and locking to
the next 20 years, select the areas below that you
think have seen the maost dramalic thanges?

Other changes

Figure 5 0% 20% 30% 0% 70%

22 | SEPTEMBER 2008 | embedded systems design | www.embedded.com

If current embedded project does not use an
operating system, RTOS, kernel, software
execulive, of scheduler of any kind, why nof?
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My current embedded project uses . ..
My next embedded project wilt likely use . . .

Operating system currently use
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Figure 7
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Figure 8  Base = Those who currently use a ‘Commercial” or “Commercial distribution” operating system

24 | SEPTEMBER 2008 | embedded systems design | www.embedded.com

changed much over the past 20 years.
And worse yet, the forward expecta-
tions are even lower for change here.”

OPERATING SYSTEMS

As you might expect for a survey of em-
bedded developers, there were lots of
questions pertaining to operating sys-
tems. One that caught my eye was “If
your current embedded project doesn’t
use an operating system (OS), real-time
OS (RTOS), kernel, software executive,
or scheduler of any kind, why not?” This
is shown in Figure 6.

The top answer—my project didn’t
require it—didn’t come as a surprise,
and it pretty much remained the same
from previous studies. But the response
I found interesting was “the OS requires
too much processing power.” This num-
ber is down from last year, which was
down from the year before. That's a
good thing, as it shows that users are
taking advantage of the performance of-
fered by the processor vendors. Those
vendors always talk about how much
performance they offer, and it seems like
users are jumping onto the bandwagon,
even if it’s in small increments.

Barr adds, “It’s nice that ‘too expen-
sive, ‘too complicated, and ‘too much
memory’ are all going away as excuses.”

The use of commercial operating sys-
tems, shown in Figure 7, reveals an inter-
esting trend. Here, we show data from the
previous four years, as it might be mis-
leading to just look at this year versus last
year. The four year trend of commercial
OSes that developers plan to use is going
down (even though it’s up slightly in 2008
when compared with 2007). There’s also
a significant drop in the use of noncom-
mercial OSes. That should certainly raise a
red flag with the commercial OS vendors.

Barr was also quick to spot this
trend, one he dubbed “very, very interest-
ing. And Linux/open source doesn’t ex-
plain that change—either in the unsup-
ported or commercially sold variants.”

For those who do employ a commer-
cial operating system, we asked them
why they did so, as shown in Figure 8.
Frankly, this question left me scratching
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my head more than any other. From
2005 to 2007, the response “overall
cost” declined. However, this year, it in-
creased. That’s likely a result of the
poor economy we're mired in. A huge
decline comes in “real-time capability.”
Where I'm really left wondering is why
there would be significant declines in

real-time capability, tech support, good -

software tools, and processor or hard-
ware compatibility.

“The piece of data here that’s po-
tentially significant is the processor or
hardware compatibility,” explains Jack
Ganssle, industry consultant and regu-
lar contributor to Embedded System De-

_sign and Embedded.com, whom I con-
sulted to get a better understanding of
these responses. Jack said, “T can read
this data in one of a few ways, but one
take on this is the decreasing impor-
tance of instruction set architectures.
X86, PPC, ARM—who really cares? It’s
allin C so things are pretty compatible.”

Next, we asked what the most im-
portant factors in selecting any OS are
(as opposed to just commercial
OSes), as you can see in Figure 9.
Again, I scratch my head, because the
answers are inconsistent with the pre-
vious question (Figure 8). It does,
however, seem to validate the data.
Barr claims that the excuses for not
using an RTOS are going away.

When it comes to choosing a mi-
croprocessor, Figure 10 shows that the
hardware team has the most influence,
but the software staff get their two
cents in as well. But, oddly enough,
teams that make a group decision are
in decline by about 10%. Comparing
these results to those of another ques-
tion (not shown here, “Who has the
most influence on the choice of oper-
ating system”), it appears that software
developers have more say in the hard-
ware than hardware developers do in
the software. Go figure,

OUTSOURCING

Then there’s the dreaded “O” word—
outsourcing. In lots of circles, this is a
dirty word, because it’s often closely

What are the maostimportant factors in thoosing an operstin

g sysfem?
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Have you personally been involved in embedded development
projects that have been partially or completely outsourced?

B p e g e e
Yes, outsourced inside US BRI
[l

2008 (N= 1,043)
2007 (N=927) |
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ADVANCED TOOLS GOOD; GOOD PRACTICES BETTER * i

While it's no surprise that embedded sys.'tem;is__:dés:igﬁ'é'r_é' ijt:;i" ;)'_’é 'dg
pin-pointed the meeting of deadlines as their biggest concern, the g
news is that virtual platforms and graphical system-design fools are

fices to ensure a solid design. _ & ft
The argument for virtual platforms from the likes of Va

parallel with hardware and allow reasonably accurate test and
mization before ever going fo silicon. For their part, grap
design environments such as National Instruments’ LabView
abstract the embedded designer from the code development: nabl
a system-level approach that greatly accelerates development fime.
While the advantages of such tools are clear, they aren't a panacea
Virtual platforms are expensive and rely on the vendor providing accu-
rafe models of the target IC. Also, “They are just one component of
firmware engineering and don’t address crucially important areas il
design, inspections, standards, efc.,” said Jack Ganssle, embedded
tems consultant. Ganssle, a regular contributor to Embedded ¢
Design also delivers a course on this topic at each Embedded Syst
Conference (catch the next one at ESC Boston on Oc :
Also, code developed using LabView, whether it be C _
preciably slower than hand-opfimized code, originally up fo five
slower. More recently, however, that differential has d
cally. EEMBC benchmarked the LabView Mic
found it to be 1.05 (5%) to 2.3 (103%) times s
ductions are set to continue as a result of tweaks such a;
pability where hand-generated code can be inserted in cr
overcome bottlenecks. In addition, the recently announced L
adds Component Level IP (CLIP) capability that allows the ins
third-party IP for LabView FPGA. . it
Despite the improvements, the overhead remains,
quite replaces good firmware development pracii
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evolving rapidly to help them meet those deadline challenges. That be-
ing said, there's no substitution for good, solid firmware-generation prac-

is pretty strong: they enable programmers to start developing dein

related to laying people off and having
someone in another part of the world
do the same job for less money, often-
times a lot less money. Whether that’s
true or not is certainly debatable, and
we've run our share of articles on this
topic in the past.

You'll see in Figure 11 that the
number of project outsourced both in-
side and outside the U.S. is growing.
But note that while more projects are
going outside the U.S., the differential
between those staying and those going
is much smaller. The reason behind
that is because the actual cost of devel-
opment in countries like India, for ex-
ample, is increasing.

Another response that I have a
tough time justifying is that developers
this year consider the “chip itself” to be
more important than the ecosystem
surrounding the chip (such as software,
tools, and support). I constantly harp
on the processor vendors how impor-
tant it is to have their ecosystem in
place, and that’s the only real road to
success. System developers seem to
think otherwise.

The number of developers that
don’t use programmable logic in their
designs stands at 52%, a relatively (and
surprisingly) high number. When we
asked them why, the top answers were
that programmable logic is too expen-
sive, consumes too much power, and is
too hard to use. The vendors I spoke to
all refuted these claims, but it appears
that that message is not getting out.

Finally, it looks as if a response I
was surprised by last year was not a
fluke—there’s no loyalty toward analog
vendors. In fact, there’s even less loyalty
this year than last. The number of de-
velopers who will employ whatever
brand meets their requirements rose
from 37% to 39%. The number that has
no preconceptions about the brands
and will consider them all rose from
26% to 31%. And the number that will
always use the same trusted brand fell
from 12% to 10%. Ouch. H
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