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The following information is the property of UBM Electronics, a division
of UBM LLC, which retains ownership of all rights, including
intellectual property rights, in and to the Database, the Survey
questionnaires and the Survey results.

Companies wishing to use the slides internally can do so as long as
there is credit to UBM Electronics (Embedded.com and EE Times). For
external use permission should be sought from:

David Blaza (david.blaza@ubm.com) or

Colin Holland (colin.holland@ubm.com)

except for media organizations who can use the data in support of
editorial stories as long as UBM Electronics - Embedded.com & EE
Times - is credited as the source.
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Purpose and Methodology

Purpose: To profile the findings of the 2012 results of UBM Electronics annual
comprehensive survey of the embedded systems markets worldwide. Findings
include tools and work environment, applications, methods and processes,
operating systems, and brands and chips currently used by or being considered by
embedded developers. Many questions in this survey have been trended over three
to five years.

Methodology: Web survey conducted from January 10, 2012 -- February 3, 2012
Returns: 1,704 valid respondents 95% +/- 2.36% confidence overall

Sample: E-mail invitations were sent to the following subscribers UBM
Electronics Group embedded brands, with two reminder invitations
Embedded.com Newsletter Subscribers

Embedded Systems Design (ESD)
EE Times

UBM
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In which region of the world do you reside?

US: Total 56.7%
US: West Coast
US: MidWest
US: Northeast
US: Southwest
US: MidAtlant
US: Southeast

US: Central Mountain

Europe
India o
Japan e 4
China Latin America
et Canada | M 3.3%
Indonesia o o
Singapore Australia 1.6%
Taiwan Africa f§ 0.7%
Hong KorTg Near East | 0.3% i .
Southeast Asia s oo
Other Asian e
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2012 Embedded Market Study

How many employees does your company have at all locations?

Under 100 _ 42.4

100-499 156

500999 | /6.3

1,000-4,999 100

5,000-9,999 . 6.9

10,000-19,999 I 3.5

] 2012 (N = 1547)
20,000 or more - 13.3 Average = 4,856

Don't know I 2.0

UBM
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My job function includes:

Hardware/software integration 63.2%
63.1%
62.1%

Writing firmware/sftwr for embedded systems

Debugging firmware/software
Architecture selection/specification
Firmware/software design or analysis
Debugging hardware

Project management

Prototype testing
Device programming - 42.5%
Firmware/software testing

System design

2012: Avg number of

Designing hardware for embedded systems
T years out of school =

Hardware/software co-design

i 19.7 years
Board layout/design . 23.0%
Hardware/software co-verification  18.9% 2012 (N=1550)
Connected device design I 9.0% §§ §§
SoC (system-on-chip) design I 5.9% -
- UBM

Other I 3.5%
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For what types of applications are your embedded projects developed?

Industrial control &
automation
Communications/networking

Consumer electronics
Military/aero

Medical

Automotive

Electronic instruments
Computers and peripherals
Security

Video & imaging

Government & municipal

Power generation and
utilities

Audio

M2M

Other

W 2012 (N=1670)
2011 (N=1885)
1 2010 (N=1538)

UBM
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2012 Embedded Market Study

My current embedded project is:

g M 2012 (N = 1,704)

12011 (N = 1,883)
43% 1 2010 (N = 1,559)
43% 12009 (N = 1,550)
12008 (N = 1,079)

New to the world; a new
project from scratch

46%

56%
57%
57%
58%

An upgrade or
improvement to an
earlier or existing
project

UBM
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What does the upgrade or improvement include?

New or different software features 77%

New or different processor 52%
| d 55%
[ T 21%
. . ae—10%
New or different system logic 3|7t:/f1ty
| | 39%
[T 14% p— M 2012 (N =941)
0
New or different analog components 32°& 12011 (N = 1065)
36% 2010 (N = 886)
| — 139 2009 (N = 895)
28% =
New or different operating system z;g/"o ! 2008 (N = 582)
i 28%
. . ﬁzz%
Mandatory changes because of discontinued %Z:/A)
hardware or software . 22%/16%

Base = Those whose current project is an
upgrade/improvement

10 Copyright © 2012 by UBM Electronics. All rights reserved.
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Which of the following capabilities are included
in your current embedded project?

Networking capability

Project rugged / envirnmntly
resistant

Wireless capability

W 2012 (N =1,704)
12011 (N = 1,886)
1 2010 (N = 1,559)

" 2009 (N =1,550)
8% 12008 (N =1,081)

Other

UBM
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If wireless, what wireless interfaces does your current embedded project include?

Wi-Fi

Bluetooth Classic/ LE / Smart
Cellular

Zighee

Proprietary

900 MHZ

Unlicensed 2.4-GHz band
NFC

AM or FM radio

Wi-Fi Direct

315/433 MHz

Infrared

WiMax

Custom

6LoWPAN

12

N 2012 (N = 640)
12011 (N =714)
1 2010 (N =591)

55%

5132

UBM
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How many people are on your embedded project team?

In 2012
’ Team 2012 = 14. =
QA Engineers and ed 0 3 2012 (N = 1,595)
Systems Engineers/ - Software Engineer = 5.6 2011 (N = 1,846)

Integrators were also

- Hardware Engineer = 5.6 2010 (N = 1,467)
asked about:
QA =2.6/ team - Firmware Engineer = 3.3 2009 (N =1,518)
Systems = 2.6 / team 1€am 2011 = 13.5
- Software Engineer = 5.9
- Hardware Engineer = 4.2
- Firmware Engineer = 3.4
Team 2010 = 18.9*
- Software Engineer = 9.4 num:'ef%ﬁ;aams
- Hardware Engineer = 5.3 were very large
. . that affected the
- Firmware Engineer = 4.2 mean.
Team 2009 = 13.6
- Software Engineer = 6.6 s
- Hardware Engineer = 4.3 508
) ) UBM
- Firmware Engineer = 2.7

13 Copyright © 2012 by UBM Electronics. All rights reserved.
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What is your development team’ s ratio of total resources (including time/
dollars/manpower) spent on software vs. hardware for your embedded
projects?

Total
resources
devoted to
software

Total
resources
devoted to
hardware

14

—

38.1%
38.0%
38.7%

37.6%

61.9%
62.0%

61.3%
62.4%

m 2012 (N = 1,675)
12011 (N = 1,878)
2010 (N = 1,542)
2009 (N = 1,536)

UBM
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How long did the last project you completed take to finish?

6 months or less

7 - 12 months

13 — 18 months

19 — 24 months

25 months or more

15

339
35.’»°/{o 3

—— 5y,

. 35%

ki)
w8

6%

;A% M 2012 (N = 1,634) Avg: 12 mos

ig% 12011 (N = 1,822) Avg: 12 mos

- o 2010 (N = 1,494) Avg: 12 mos
- 7°/ 12009 (N = 1,514) Avg: 13 mos

%6 12008 (N = 1,060) Avg: 13 mos

Copyright © 2012 by UBM Electronics. All rights reserved.
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Was that project completed. ..

Ahead of schedule g"/

34"
1%

On schedule

Late by 1 -2 months

Late by 3 — 6 months

Late by 6 — 12 months

W 2011 (N = 1,658)
12011 (N = 1,859)
12010 (N = 1,525)
1 2009 (N = 1,532)
12008 (N = 1,073)

Late by 13 — 18 months

Late by more than 18 months

Canceled

For 2012, 42% of all projects finishe
UBM

and 58% of all projects finishe
which is almost no change fr

16 Copyright © 2012 by UBM Electronics. All rights reserved.
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My current embedded project is programmed mostly in:

17

C
C++
Assembly language

Java

MatLab

LabVIEW

BASIC

UML or other modeling language

XML

—* 65%
052%
Ag‘%’%
_qoz‘:/i%
20% 504
| 25%
5%
%
5%
| 5%
2%
3
3%
2%
%
—. o,
-I%ﬂ/;;; W 2012 (N = 1,675)
| i; 12011 (N = 1,876)
1 i 2010 (N = 1,542)
_11113, 12009 (N = 1,533)
F’g@/a 12008 (N = 1,074)
1%
1%
%o

Copyright © 2012 by UBM Electronics. All rights reserved.
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My next embedded project will likely be programmed mostly in:

1 g%%
c Co%
] 57%
— My
C++ %
o 1 il 0%
4%
30
Java " %z/ﬁ%
_‘ 3%
Assembly language .,E‘%
UML, MatLab, or like J%%’%
NET 1”"%1% W 2012 (N = 1,667)
2 12011 (N = 1,871)
LabVIEW P;{% 2010 (N = 1,537)
1 % 12009 (N = 1,532)
BASIC ﬁfo{/}: 12008 (N = 1,068)
1%
1%
XML | 33
3%
Other 3 o

18 Copyright © 2012 by UBM Electronics. All rights reserved.
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Does your current project reuse code from a previous

19

90%
80%
70%
60%
50%
40%
30%

embedded project?

A very slight change in usage of RTOS, kernels, execs, schedulers over past 5 years

20% A

10%

%_

15

14
l 13I 11 11
T

78 80

84
8 78

7

No, all new software,
no code reuse

25 25 24

T

Yes, reused code
developed in-house

In 2012, 85% reused code.
In 2011, 87% reused code.
In 2010, 86% reused code._
In 2009, 89% reused code.
In 2008, 89% reused code.

14 15 17 17

W | IE
] =

Yes, reused open-
source, shareware

L

Yes, reused purchased
code

M 2012 (N = 1,659)

12011 (N = 1,862)

2010 (N = 1,540)

2009 (N =1,534) @ 2008 (N = 1,068)

UBM
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What percentage of your design time is spent on

each of the following stages?

Developing overall system
specs

Conceptual design stage

Detailed design stage

Simulation stage

Testing and debugging

Prototyping

Sending to production

Documentation/coding/mtgs

21

® 2012 (N = 1,535)
12011 (N = 1,679)

12010 (N = 1,393) e

2009 (N = 1,403) %R,

UBM
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If you could improve one thing about your embedded design
activities, what would it be?

Debugging tools

Engineering team skill level*
Schedule

Programming tools
Microprocessor

Other hardware

Interfaces

Operating system

IDE

The Compiler

22

16%

M 2012 (N = 1,667)
12011 (N = 1,868)
2010 (N = 1,541)
2009 (N = 1,538)

*Note: "Engineering team" was added in 2009. Engineering
team improvements could be made by adding more
engineers, hiring higher quality personnel, improving
coordination, improving communication, better leadersip,
better training, etc. "The Compiler" was added in 2012.

UBM
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In general, what sources of information do you consult to

research your embedded design decisions?
(Only top 14 are displayed.)

Websites of vendors or manufacturers 86%

. 61%
Search engine

55%

59%
Colleagues 9%,
. . 53%
Technical whitepapers a5 61%
Websites of Industry publication* T 57%
e 54% *Note: In 2012,
Print publications* = 555;/3/ 62.5% said they consult
° n . .
Technical communities (like Sourceforge, 33% Industry publication
Kernel.org) websites" or "Print
29% P "
Webinars/net seminars 28-3,’:/1% publications® or both
27%
Conferences and trade shows 30%
30%
269
Industry newsletters 2;;1%
()
Distributor websit 520
istributor websites e B 2012 (N = 1,674)
9%
Catalogs and brochures %0332 12011 (N =1,878)
g 2010 (N = 1,540) S
Blogs 11%{2) , 53. .35
11% **Not asked in prior years oo
Video (YouTube, etc.) UBM
. 11%
Virtual conferences** 9%

23 Copyright © 2012 by UBM Electronics. All rights reserved.
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Thinking about the next year, what areas will be your greatest
technology challenges?
Managers Only

Integrating new technology or tools o
Hitting schedules 20%

Building higher quality devlpmt process ‘ % 18.50 %

Managing code size/complexity T

14 %

Processors & 12 .60%
Size, mix, type of the devipmnt team o 4{,2.,2613 %
0S/RTOS 2%

™ 12.60%
1%

Software tools 14.80%

Building profitable devlpmnt process 1_50% 15%

Global project management
Security concerns

Dealing with low power
Improving the debugging process

Integrating external IPs into designs
Programmable logic

W 2012 (N = 377)
12011 (N =310)
Hardware tools 12010 (N = 270)
SoC's/ASSP's

Connecting to the cloud

UBM

Developing quality training program

24 Copyright © 2012 by UBM Electronics. All rights reserved.
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Thinking about the next year, what areas will be your greatest
technology challenges?

2012 Engineers & Managers

Hitting schedules 21%
Integrating new technology or tools
Managing code size/complexity
Processors

OS/RTOS

Software tools

Building higher quality devipmt process
Building profitable devipmnt process
Size, mix, type of the devipmnt team
Dealing with low power

Programmable logic

Improving the debugging process
Integrating external IPs into designs
Security concerns

Hardware tools

Global project management
SoC's/ASSP's

Buses/interconnects |

Connecting to the cloud | Wax

2012 (N= 1,669)

UBM
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Which of the following are your favorite/most important
software/hardware tools? (Top 18 shown only)

Compiler/assembler

Debugger

Oscilloscope

IDE

JTAG/BDM

Logic analyzer

ICE

Linux tools

Configuration management tools
Software libraries

Codevelopment tools

Automatic code generation

M 2012 (N = 1,564)
12011 (N = 1,752)
12010 (N = 1,422)

Source code analysis/timing analysis tools

Graphical Design tools

Software testing tools

Simulation modeling tools
Hardware-in-the-Loop (HIL) simulation
UML tools

26 Copyright © 2012 by UBM Electronics. All rights reserved.
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Which of the following conferences have you attended in the
last two years, and which do you plan to attend in the next year?

2012 2012

Have Plan to
Conferences Attended attend

Embedded Systems Conference (Sil
ARM TechCon

Embedded Systems Conference (Bc
Freescale Technology Forum

CES (Las Vegas)

Embedded World (Nuremberg)
Intel Developer Forum

Real Time Computer Show (RTECC)
DesignCon

Electronica

Microchip MASTERs Conference
CeBIT

Embedded Linux Conference (ELC)
Embedded Systems Conference (Inc

DAC

Embedded Systems Show (UK)
Embedded Systems Technology (Jag
IIC (China)

Embedded Systems Conference (Br

Total attending/planning to attend

27 Copyright © 2012 by UBM Electronics. All rights reserved.
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Looking ahead over the next 2-5 years, select the areas below
that you think will see the most dramatic changes?

49%
Chip technology 1., 45% sa5

33% 38%
28% 3%

6%
The design/development process 1%%% 29%

29%
Global markets ﬁo 34%
30%

7%
Outsourcing (domestic & overseas) W 30%

q 27%
Size and type of development teams 29%

| N 19%

Chip applications (vertical markets) !%% By
] z%% ’
20%

Embedded systems research and theory Eﬂ 18% M 2011 (N =1,857)
1%1 2% 12010 (N =1,523)
Career training/education 12% 1 2009 (N =1,534)

12008 (N =1,056)

Professionalism and standards

Other changes

UBM
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What are the most effective ways that you systematically or formally
maintain, educate, and advance your professional skills?

Technical white papers by vendors 1% g%
.. . 42%
Training courses offered online e
37%
Webinars provided by vendors R0

Webinars by publications, media orgs
Books

Profsnl devipmnt courses by private co.
University professional dev. courses
Conferences provided by vendors

W 2012 (N =1,662)

On-site seminars given by vendors
12011 (N =1,872)

Conference seminars by publctns, media orgs
12010 (N =1,528)

Webinars by profsnl assocns
Conference seminars by profsnl assocns

2012: Avg number of
Certification training years out of school =
7%
Other S 5% 19.7 years

Average Number of Days Per Year
Spent on Career Training
2012 = 11.7 days per year
2011 = 11.2 days per year
2010 = 11.7 days per year

UBM
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Does your current embedded project use an operating system, RTOS,
kernel, software executive, or scheduler of any kind?

A very slight change in usage of RTOS, kernels, execs, schedulers over past 5 years

80.0 1 689 70% 70% 72% 71%
70.0

60.0

50.0

40.0 32% 30% 30% 289 29%

30.0

20.0

0.0 ' |
Yes No

W2012(N=1,712) 72011(N=1,882) 72010 (N =1,552) 2009 (N =1,546) ™ 2008 (N = 1,080)

31 Copyright © 2012 by UBM Electronics. All rights reserved.
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If current embedded project does not use an operating system, RTOS,
kernel, software executive, or scheduler of any kind, why not?

Current project doesn’t need it

OS / RTOS uses too much
memory

OS / RTOS requires too much
processor power

OS / RTOS is too complicated to
use

OS / RTOS is too expensive

32

W 4%
14%

11%
12%
13%

M 4%
11%
9%
11%
9%

M 4%

6%
8%
7%
6%

W 4%

9%
9%
10%
8%

| 75%

82%
81%
80%
81%

m 2012 (N =541)
2011 (N =561)
2010 (N =458)
2009 (N =434)
2008 (N =314)

Copyright © 2012 by UBM Electronics. All rights reserved.



2012 Embedded Market Study

My current embedded
project uses:

Commercial OS
47%
49%

Open-source OS 31%
0,
without 34%
commercial

support 199%

20%
Internally 23%

developed or in- 32%
26%
21%

house OS

- ) M 2012 (N = 1152)
% 55 12011 (N = 1307)
. 12010 (N = 1358)
14% 12009 (N = 1346)
11% 12008 (N = 764)

Commercial
distribution of an
open-source 0OS

33

My

next embedded

project will likely use:

Open-source

OS without

commercial
support

Commercial
oS

Internally
developed or
in-house OS

Commercial
distribution
of an open-
source OS

37%
37%

34%
37%

23%
26%
23%

W 2012 (N = 1620)
12011 (N = 1809)
1 2010 (N = 1458)
12009 (N = 1432)

15% 12008 (N = 1022)

Copyright © 2012 by UBM Electronics. All rights reserved.
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Which factors most influenced your decision to use
a commercial operating system? (Top 11 choices.)

Good software tools

Real-time capability

Processor or hardware compatibility
Ease of future maintenance
Technical support

Overall cost

Code size/memory usage rEr R M 2012 (N = 746)
. _m o _
Documentation ' oo,,“* 12011 (N = 795)
I —— TR =
Royalty-free 26% 3'5’:// 2010 (N = 670)
. L ——— i > 2009 (N = 672
Networking capability 25&&% ( )
'ﬂ . ’ Base = Those who currently
T #, R s il

open source” OS

34 Copyright © 2012 by UBM Electronics. All rights reserved.
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What are your reasons for not using a
commercial operating system?

Current solution works fine

Commercial alternatives too expensive

Avoid reliance on commercial supplier

No need for multitasking

Incompatible with existing SW apps or drivers
Commercial alternatives use too much memory
Too much trouble to learn commercial alternative
Commercial alternatives lack an features | need

Other

35

NI
X

W 2012 (N = 903)
12011 (N = 1065)
2010 (N = 851)
2009 (N = 862)

Base = Those who do not
currently use a “Commercial” or
“Commercial distribution of

”»
open source OS

Copyright © 2012 by UBM Electronics. All rights reserved.
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Who were the greatest influences on
the choice of operating system?

Software engineering staff
Software engineering manager
Group decision within engineering
Corporate management

Same OS as previous project

Hardware engineering manager

Hardware engineering staff ) Base: Those who use

. . operating systems
Systems engineering manager

W 2012 (N = 1,596)
12011 (N = 1,809)
2010 (N = 1,470)
12009 (N = 1,486)

Outside infl./customer/standards

Systems engineering staff

Marketing manager or department

o &

- 8

UBM

Purchasing manager or department

36 Copyright © 2012 by UBM Electronics. All rights reserved.
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Did you use the same operating system, RTOS,
or kernel as in your previous project?

64% 63% 65% Base: Those who use

57% 58% operating systems
43% 42%
I |36% 37% 35%
| : | I .

Yes, used same OS, RTOS or kernel No, didn't use same OS, RTOS or

kernel o
M 2012 (N = 1,644) 12011 (N = 1,840) 2010 (N = 1,492) HE
12009 (N = 1,501) 12008 (N = 759) UBM

37 Copyright © 2012 by UBM Electronics. All rights reserved.
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Why did you use the same operating system?

Happy with current one, no reason to switch
Wanted to maintain software compatibility
Wanted to make use of expertise/familiarity
Wanted to maintain the same tools or software
Switching OS too expensive / time-consuming
Wanted to keep same Operating System

Happy with supplier

Not my choice/operating system chosen for me

38

ﬁ%@ o
B

0

'w
4
'w o
_ &%
R

o,
>40%

7%
éz{‘h%

(7
29°oA
[ TN 24%

® 2012 (N = 929)
12011 (N =1054)
2010 (N =949)
2009 (N =943)

'q 9%
5o

[ 6o
S %
2) Base = Those who are using .

_ _ s &%
the same operating systemgs $¢
as in previous project ®oe®

UBM
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Why did you switch operating systems?

m 37%
Hardware or processor changed 3

| 33%. 360,
_ _ | —— 21,
Not my choice/operating system chosen for me 21.,032‘; y
New operating system had better features 20%, oo =
New operating system had better growth path 17o§°/3"

New operating system had better SW/dev tools ﬂ 8% W 2012 (N = 658)

| : : 12011 (N = 745)

New operating system is cheaper o £ 2010 (N = 505)

New OS had off the shelf modules (apps, tools etc) 2009 (N = 530)

Base = Those who did
not use the same
operating system as in
previous project

Previous operating system too slow

Unhappy with previous operating system supplier

UBM
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In 2012, what are the most important factors in choosing an operating system.

Availability of full source code

Real-time performance

No royalties

Availability of tech support

Freedom to customize or modify
Compatibility w/ other software, systems
Open-source availability

My familiarity with the operating system
The processors it supports

Purchase price

Simplicity / ease of use
Software-development tools available
Small memory footprint

Commercial support

Successful prior use for similar applications
Middleware, drivers, existing code available
Rich selection of services and features
Popularity

The other hardware it supports

The supplier’s reputation

40

41%

M 2012 (N = 1628)

Base: Currently using
an operating system

UBM
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What operating system or real time operating system (RTOS) was used in your
last project? (Please type in your answer -- unaided)

In house

Linux

Wind River VxWorks ]
Free RTOS

Micrium uCOS li |

Custom |

Android |

Freescale MQX |

QNX 1

Windows

Green Hills Integrity

Keil RTX 12012 (N = 1256)

Texas Instruments DSPBIOS

Express Logic ThreadX
Windows CE

Embedded Linux

a1 Copyright © 2012 by UBM Electronics. All rights reserved.
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Please select ALL of the operating systems you are currently using.

Inhouse/custom
Android

Ubuntu

FreeRTOS

Wind River (VxWorks)

Microsoft Windows Embedded 7
Microsoft Windows 7 Compact earlier

Micrium (uC/0S-ll)
Debian (Linux)

Texas Instruments (DSP/BIOS)

42

Keil (RTX)

Red Hat (IX Linux)
Micrium (uC/0S-lll)
QNX (QNX)

Angstrom (Linux)
Wind River (Linux)
Green Hills (INTEGRITY)
Express Logic (ThreadX)
QNX (Neutrino)

Analog Devices (VDK)
Mentor Graphics (Nucleus)
MontaVista (MV Linux)
eCos

OSEK

22%

M 2012 (N =1,302)
12011 (N = 1,440)

Base: Currently

using an operating

system

Only Operating Systems that had 2% or more are shown.

Copyright © 2012 by UBM Electronics.

All rights reserved.
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Please select ALL of the operating systems you are considering
using in the next 12 months.

Android 34%

FreeRTOS zg;/o%

Inhouse/custom

Ubuntu
Micrium (uC/0S-lll)
Debian (Linux)
Micrium (uC/0S-Il)
Wind River (VxWorks)
Microsoft (Win 7 Embedded/Standard)
TI (DSP/BIOS)
Microsoft (Win 7 Compact)
QNX (QNX)
Wind River (Platform neLinux)
Green Hills (INTEGRITY)
Red Hat (IX Linux)
Keil (RTX)
QNX (Neutrino)

Mentor Graphics (Nucleus)

® 2012 (N = 1,227)

Angstrom (Linux) 4% 12011 (N = 1,396)
Express Logic (ThreadX) 4«?%
4% Base: Those who are considering
eCos 5% R .
an operating system in any
Analog Devices (VDK) 2;% project in the next 12 months P
MontaVista (MV Linux) § o s oo
0 o0
......
Only Operating Systems over 3% are shown UBM
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Are you considering using embedded Linux?

Yes (Net) 557,%
] 51%
27‘;/0
Yes, using it now 227842
i 25%
. . 7%
Yes, likely to use it in next 6 months 7%
(soon) 70% M 2012 (N =1,661)
| 6% 12011 (N = 1,857)
H 22% | 2010 (N = 1,524)
Yes, likely to use in next 12 months 2212/3/0 2009 (N =1,526)
] 21%
H 44%
No, not interested in using it 4%“%’ e
_ 49% # 3

UBM
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Why are you interested in embedded Linux?

— 72%
72%

|_ 0
ow cost | 65%.. 730,
| | 54‘y§8ty
Adaptability/extensibility 53% o
(1)
Built-in drivers/network pa
3g3) .
protocols ] 41%
| | S;E)y
Performance °
349877

Control of features/ [ 33%

migration ] g%

Avoid commercial | 30%, % M 2012 (N = 929)
alternatives | 3?50 2011 (N = 1026)

2010 (N = 862)
2009 (N = 773)

%o Base = Those who use or are

considering using Linux

Career development

Memory requirements

a5 Copyright © 2012 by UBM Electronics. All rights reserved.
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Why are you not interested in embedded Linux?

Incompatible w/ existing software, apps, drivers
Memory usage
Performance or real-time capability

Support

Legal ambiguity

W 2012 (N = 682)

— . 12011 (N = 802)

Development tools 8% 2010 (N = 639)
_* 9% 2009 (N = 747)
*Other responses 2012: 59
Cost (after deployment -
-No need =12% ( ploy ) |78°/3A Base = Those who are not
- Requirements of app, too — considering using Linux

27%
big/complex = 4% :‘ Other* _ 26%

- Unfamiliarity = 4%

UBM
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2012 Embedded

Are you at all concerned with the recent acquisitions of
operating-system vendors by microprocessor vendors?

Yes (Net) 40%
Yes,lam greatly concerned 7%
Yes,lam concerned 11%
Yes, | have some, butnota lot of 22% 2012 (N = 1656)
concern
No,lam notconcerned at all 60%

UBM
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Who were the greatest influences on the choice of the

processor for your current project?

Group decision in

HW engineering staff wass%
38%

engineering

HW engineering mgr.
SW engineering staff

SW engineering mgr.
Same processor as prev.
project

Corporate mgmt.

Systems engineering mgr.
Systems engineering staff

Outside

infl./customer/standards |

Purchasing mgr. or dept.

Marketing mgr. or dept.

Other

49

M 2012 (N = 1,664)
12011 (N =1,855)
12010 (N =1,510)
12009 (N =1,531)

Copyright © 2012 by UBM Electronics. All rights reserved.
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My current embedded project contains:

. . 53%
A single microprocessor/ 53%

. 50%
microcontroller 50%

15%
0,
2 processors/ microcontrollers z};f'
26% The average number of

- microcontrollers per

‘ 16% project was:
15%

3 -5 processors/ microcontrollers 17% 23 in 2012
17% 2.3in 2011
] 3% 2.6 in 2010
()
| REY
6 — 10 processors/ microcontrollers 59%
0 M 2012 (N = 1,659)
3%
B 2o 12011 (N = 1,858)
(]
(1) -
>10 processors/ microcontrollers 3_4’% 2010 (N =1,518)
4% 2009 (N =1,532)

UBM
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Does your multiple-processor
embedded project contain . ..

62%
Multiple different 64%

processor chips 60%

. 67%

23%
Multiple identical 21%
processor chips 25%

. 23%

Single chip with 10%
C . 8%

multiple identical

8% —
processor cores 1 7%° M 2012 (N = 773)
i 12011 (N = 874)
Single chip with 15;/:/ 2010 (N = 759)
multiple different 7; 12009 (N = 763)
(]

rocessor cores 0,
P I 4% Base: Those who use
- multiple microprocessor/
microcontrollers for current project . 0.
o0 o0
oo o0
.. o0
....’
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My current embedded project's main processor is a:

13%

8-bit processor 14%
16%
i i 13%
‘16%
16%
16-bit processor 16%
17%
i 19%
63%
m— A
2-bi 61%
32-bit processor e
ﬂ 58%
7%
. 6%
64-bit processor 7% M 2012 (N = 1,666)
67/?% 12011 (N = 1,864)
W% 2010 (N = 1,527)
2% 112009 (N = 1,533)
Don’t know | 1;% 12008 (N = 1,067)
(1)
3%

UBM

52 Copyright © 2012 by UBM Electronics. All rights reserved.



2012 Embedded Market Stuc

My current embedded project's main processor clock rate is:

7 6% o
Under 10 MHz | 2%
i 3.9%
10 — 99 MHz (Net) 37%
- 41%
[—— 14%
10 - 24 MHz | 13%157
[— 100
25 -49 MHz 10%
i 11%
I—15%,
50 - 99 MHz 1 %f"
_ 1 2 o Note: The average processor clock
(R 16%
100 -249 MHz 16% 7 rate was:
_ a7 17% 425 MHz in 2012
250 —499 MHz 145 291 MHz in 2011
— 2% 14% 314 MHz in 20120
500 — 749 MHz ;i 9%
— 5y
750 — 999 MHz . j/s, M 2012 (N = 1659)
“— 117 2011 (N = 1854)
11%
1 GHz 10% " 2010 (N = 1515)
T— 3%
2GHz+ 2009 (N = 1524)

53 Copyright © 2012 by UBM Electronics. All rights reserved.
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Did you use the same processor as in
your previous embedded project?

o 56%
35% ° 52% 529% 52%

| | I I | I
o ‘ I

Yes, used the same processor as in previous No, did not use the same processor as in
embedded project previous project

W 2011 (N = 1,654) 2011 (N =1,859) 2010 (N=1,516) 2009 (N =1,533) ™ 2008 (N = 1,060)

UBM
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Why did you use the same processor?

Happy with current processor/supplier
To maintain software compatibility 53%.o,
To maintain the same tools or software 49%
To make use of expertise/familiarity 41% * %

To use same operating system

i 5 M 2012 (N = 749)
N e A (VR 12011 (N =815
Switching is too expensive/time-consuming zg‘%;)/ 2010 EN _ 717;
i . 2009 (N =729)
) — T -
Not my choice/processor chosen for me 11}22/,}, ' 2008 (N =501)
No other suitable processors available é@, Base = Those who are

currently using the
same processor as in i

. .

previous project 29 99

UBM
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What were your reasons for switching processors?

New processor had better features

Previous processor too slow

New processor had better future growth
path

New processor had better SW/dev tools
Not my choice/processor chosen for me
Previous processor no longer available
To change operating system

Previous processor too expensive

Previous processor didn’t meet

thermal/power req.
Unhappy with previous processor's

supplier

56

[r—

B
— 1
—&%w
o

(1]

1?03 )
%
75
T—T

d{%}%

| 9%

M 2012 (N = 888)
12011 (N = 1023)

[ 3% 2010 (N = 783)

| t0% 1 2009 (N = 789)

-I%%yg% 12008 (N = 549)
e

Base = Those who did not
use the same processor
as in previous project

[k
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Did you...

58% 57%

55%
48%
o 46%
a2y % a3%

I I | |

Choose a processor from a different family, Choose a different processor from the same
architecture, or instruction set family, architecture, or instruction set

W 2012 (N=862) 12011(N=1003) '2010(N=761) 72009 (N=768) ™ 2008 (N =534)

° °

oo 0o
0 o0
C.....

Base = Those who did not use the same processor as in previous project U BM
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What’ s most important when choosing a microprocessor?

61%

57%

9% 11%134’10<y

The chip itself The ecosystem surrounding The chip's supplier/vendor
the chip (software, tools,
support, etc.)

7%

W 2012 (N = 1,662) 2011 (N = 1,859) 2010 (N = 1,501) 72009 (N = 1,530) " 2008 (N = 1,056)
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If you selected "ecosystem," please write in ONE vendor
that has the best ecosystem for your needs. (Unaided)

4% 19%
17%

Texas Instruments
Freescale

Microchip

ARM

Atmel

Intel

NXP

Renesas

ST Microelectronics

IAR

B 2012 (N = 665) Unaided
1 2011 (N = 669) Unaided
1 2010 (N = 529) Unaided

Altera

Wind River
Keil
Analog Devices

Microsoft
Green Hills
Infineon

59 Copyright © 2012 by UBM Electronics. All rights reserved.
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What are the most important factors in choosing a processor?

71%
Software development tools available 77313/&%
o

The chip's performance

The chip's cost

Available middleware, drivers, existing code
HW development tools available

The operating systems it supports

The on-chip I/O or peripherals

X

NN
[9,09,8

The chip's power consumption

Familiarity w/ architecture/chip family

® 2012 (N=1,648)
12011 (N=1,843)
2010 (N=1,497)
2009 (N=1,521)

The supplier's reputation

Chip family's future growth path

The processor’s debug support

| I
IS
xX

Programmable logic on chip

UBM
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Texas Instruments
Freescale
Microchip

Atmel

Intel
STMicroelectronics
AMD

NXP (Philips)
Xilinx

Analog Devices
Altera
Renesas/NEC
Cypress

Zilog

Silicon Labs

Actel/Microsemi

61

2012 Embedded Market Stuc

Please select the processor vendors you are familiar with.

50%

45%
50%
46%
47%
42%
44%
42%
43%
43%
34%
24%
29%
28%
27%
24%
26%
28%
26%
25%
26%
26%
23%
19%
20%
19%
19% M 2012 (N =1,555)

18%

2011 (N =1,744)

14%
13%

14%
15%

Marvell
NVIDIA

Maxim

Digi/Rabbit...

Infineon
IBM
Broadcom
Samsung
Cirrus Logic
Qualcomm
Fujitsu
Toshiba
Applied Micro/AMCC
VIA
PMC-Sierra
Stretch

Other

14%
14%

14%

13%
13%

13%
13%

13%
12%

12%

11%

12%

12%

10%

9%
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Texas Instruments
Microchip
Freescale

Atmel
Intel
STMicroelectronics
Xilinx
NXP
Renesas/NEC
Altera
Analog Devices
AMD
Marvell
Cypress
Silicon Labs

Infineon

62

2012 Embedded Market S

Please select the processor vendors you are currently using.

29%
25%

25%
23%
25%
26%

22%
21%

18%
17%

14%
9%
12%
11%

11%
10%
9%
6%
9%
9%
7%
7%
5%
5%
5%

3%
4%
5%
4%

W 2012 (N = 1,494)
2011 (N =1,692)

4%

3%
3%

Maxim
Broadcom
Actel/Microsemi
NVIDIA
Samsung
Zilog
Digi/Rabbit
IBM
Qualcomm

Fujitsu
Applied

Micro/AMCC
Cirrus Logic

Toshiba
VIA
PMC-Sierra
Stretch
Other

Copyright © 2012 by UBM Electronics. All rights reserved.

3%
2%
3%

3%
3%
2%

2%
1%
2%
1%
2%
3%
2%
2%
2%

1%
1%
1%
1%
1%
1%
1%

1%

2%
2%



2012 Embedded Market St

Texas Instruments
Freescale
Microchip

Atmel
STMicroelectronics
Intel

NXP

Xilinx

Altera
Renesas / NEC
Analog Devices
AMD

Cypress
Marvell
NVIDIA

Actel/Microsemi

63

Please select the processor vendors you are

considering using on your next project.

34%

31%
32%
26%
23%
23%
21%
23%
14%
20%
19%
16%
15%
16%
17%
13%
12%
13%
9%
9%
9%
8%
7%
6%
8%

s W 2012 (N = 1327)
5% 2011 (N = 1553)

5%
6%

Broadcom
Silicon Labs
Qualcomm

Maxim
Samsung
Infineon
Digi/Rabbit
Zilog

Other
Fujitsu
Applied Micro/AMCC
IBM
Toshiba
Cirrus Logic
VIA
PMC-Sierra

Stretch

5%

5%
5%
4%
4%
3%
3%
3%
3%
4%

3%

3%
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Which of the following 32-bit chip families would you consider for

ARM Cortex/ARM9/ARM11
STMicroelectronics STM32 (ARM)

Tl Stellaris (ARM)

Microchip PIC 32-bit (MIPS)

TI OMAP (ARM)

Atmel AT91xx (ARM)

Atmel (AVR32)

Intel Atom, Pentium, Celeron, Core IX
NXP ARM

Freescale DragonBall i.MX (ARM)
Freescale Kinetis (Cortex-M4)

Tl Sitara (ARM)

Xilinx MicroBlaze (soft-core)

Altera Nios Il (soft core)

Arduino

Altera SoC-FPGA (ARM)

Freescale 68K, ColdFire

TI C2000 MCUs

Freescale PowerPC 55xx

Freescale PowerPC 7xx, 8xx

Renesas SuperH, H8SX, M32C, M32R
Freescale PowerQUICC

Cypress PSOC 5 (ARM)

AMD Fusion, Athlon, Opteron, Geode

64

your next embedded project?

24%
20%

21%
10%
21%
18 %
20%
24%

17%
17%
16 %
15%
15%
19%

15%
16 %
14 %
7%
14 %
13%
11%

11%
11%
9%
12%
9%

9%

9%
13%
8%

8%
8%
7%

38%

9%
7%
6%

7%
8%

7%

W 2012 (N = 1,548)
2011 (N = 1,679)

8%

6%
6%

279 Freescale PowerPC 5xx, 6xx
Xilinx Virtex-5 (with PowerPC 405)
Tl Hercules (ARM)
Actel/Microsemi ProASIC 3 (ARM)
Xilinx Zynq

Marvell

NVIDIA Tegra

Xilinx Virtex-4 (with PowerPC 405)
Broadcom (any)

IBM PowerPC 4xx, 7xx

NEC V850

Qualcomm (any)
STMicroelectronics ST20

Intel Itanium

Energy Micro EFM32

Cirrus Logic EP73xx, EP93xx (ARM)
Infineon Tricore

AMD Alchemy (MIPS)

AMCC PowerPC 4xx

SPARC (any)

Fujitsu FR series

IDT 32xxx

Other

Copyright © 2012 by UBM Electronics.

6%
8%

6%
8%
6%
6%
6%
5%

6%
5%

5%
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2012 Embedded Market Stud

Which of the following 16-bit chip families would you consider for
your next embedded project?

44%

Microchip PIC24 / dsPIC 42%
43%
TI MSP430 2%

Freescale HC16

STMicroelectronics ST9, ST10

Renesas H8/300H, H8S, H8S/2000, M16C
Freescale HC12

Intel 8086, '186, '286

AMD 186, '188

. M 2012 (N = 1,141)
Maxim

2011 (N = 1,261)

Infineon XE166, XC2000, XC166, C166

Zilog 7180, 2380

Other 9%

UBM
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Which of the following 8-bit chip families would you consider for

your next embedded project?

Microchip PIC

Atmel AVR

Freescale HCO05, HCO08, HC11
STMicroelectronics ST6, ST7, ST8
Arduino

TI TMS370, 7000

Intel 80xx, '251

Renesas*

Xilinx PicoBlaze

NXP/Philips P80x, P87x, P89x
Atmel 80xx

Cypress PSoC

Altera soft core

SiLabs 80xx

Zilog 28, 780, 2180, eZ80

NEC KO

Digi / Rabbit 2000, 3000
Maxim 80xx

66

8%

7%

41%
44%

W 2012 (N = 1,293)
2011 (N = 1,379)

*Renesas H8/300, 3800, 7200,
7600, R8C/Tiny, 38000, 7200,
7600, 740

UBM
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Which of the following DSP chip families would you
consider for your next embedded project?

T1'C6000 29%

Microchip dsPIC 27%

Ti DaVinci

Analog Devices Blackfin

TI 'C5000

NXP Cortex M4 LPC4000

Freescale 563xx, 566xx, 568xx, 96xxx
Analog Devices SHARC

Analog Devices ADSP-21xx

Analog Devices TigerSHARC

W 2012 (N = 1,054)
2011 (N = 1,230)

Freescale StarCore 71xx, 81xx

LatticeECP3

Other
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Does your current embedded project contain FPGAs/programmable logic?

= 0
70.0 65% s,

60.0 - % 55,
50.0 - g0, 5%
w00 35% %
30.0 1
20.0 -
10.0 -
0.0

M2012(N=1,669) 12011 (N=1,870) 12010 (N=1,540) 12009 (N = 1,536)

UBM
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If project doesn’ t contain any FPGAs, will the trend towards FPGAs with built
in multicore processors change your mind??

2012 (N = 1,063)

70.0 - 63%
60.0 -

50.0 -
40.0 - ki
30.0 -
20.0 -
10.0 -

0.0 - : !
Yes No

UBM
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If yes, which of the following vendors does your
current embedded projects use for FPGAs?

Xilinx | 65%
Altera — 5%
Lattice T 12%
Actel/Microsemi W 9%

Atmel W 6%

Mentor Graphics ¥ 5% M 2012 Currently use (N =567)
NI 2011 Currently use (N = 690)
5% 12010 Currently use (N = 624)

Cypress | msy
5% 2009 Currently use (N = 684)

Synopsys/Synplicity | 13%

Cadence | 429

Tabula and Achronix were both less than % of one percent. UBM
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72

Will your next embedded project likely contain FPGAs/programmable logic?

57% 58%

55% n
Yes No

M 2012 (N = 1,642)

12011 (N =1,846) 12010 (N =1,517) 12009 (N =1,519) ™ 2008 (N = 1,072)

UBM
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Why won’ t your next project include customizable chips?

Don't need this functionality

They're too expensive

They consume too much power

They're too difficult to program (in HDL)

They're not fast enough for our purposes

They're not reliable enough

They're not big enough for our purposes

Don't know

73

W 2012 (N = 929)
2011 (N = 1047)

12010 (N = 822)

2009 (N = 759)

Base = Those who will not be
using customizable chips

Copyright © 2012 by UBM Electronics. All rights reserved.
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If yes, which of the following vendors will you
consider in your next embedded project for FPGAs?

Altera

Lattice

Atmel

Actel

Cypress

Mentor Graphics
Synopsys/Synplicity
Cadence

Tabula

Achronix

Other

74

oo
C —
0
— 55,
54%

M 2012 Will consider (N =675)
2011 Will consider (N = 759)
12010 Will consider (N =665)
2009 Will consider (N =726)

Copyright © 2012 by UBM Electronics. All rights reserved.

UBM



2012 Embedded Market St

For 2012 only -- which of the following vendors does your
current embedded projects use for FPGAs,
and which will you consider in your next embedded project?

Xilinx 75%
Altera
Lattice
Actel/Microsemi
Atmel
Mentor Graphics

Cypress

Synopsys/Synplicity

Cadence o
1ax% M 2012 Currently use (N = 567)

0
1% 12012 Will consider (N = 675)

75 Copyright © 2012 by UBM Electronics. All rights reserved.
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Does your current embedded project reuse hardware or
hardware IP from a previous project?

61% ©62% 62%

M 2011 (N = 1515)
12011 (N = 1827)
12010 (N = 1498)

29%  27% 27%

7% 7%

7%

3% 3% 3%

No, all new hardware, Yes, reused some Yes, reused some Yes, reused some public
no hardware or IP hardware or IP that commercial domain hardware IP
reuse was developed in- (purchased) hardware
house orIP

77 Copyright © 2012 by UBM Electronics. All rights reserved.
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Which of the following design techniques will become more important to
your designs in the future?

Modeling in a high - 39%
level language

Virtual
: 33%
prototyping
Grap':::!gsr‘l’“em - 32% 2012 (N = 1401)
|

78 Copyright © 2012 by UBM Electronics. All rights reserved.
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What system level design tools do you or your organization currently use?

MatLab 51%

System C or other "hardware C"
language

Labview
UuML
Simulink

2012 (N = 1200)
Other

79 Copyright © 2012 by UBM Electronics. All rights reserved.
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Which of the following project management software packages
do you currently use?

Microsoft Project 44%
Microsoft Excel 40%

IDE
Visio
Open Source tools
IBM Telelogic DOORS
Simulink
TeamCenter 2012 (N = 1404)

Other software package

80 Copyright © 2012 by UBM Electronics. All rights reserved.
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Does your current design use a graphical user interface?

2012 (N = 1613)
60%

40%

Touch

Color

Hi resolution
Haptic feedback

3D
Other
2012 (N = 645)

Yes No

UBM
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What is your organization's primary business activity?

2012 (N = 1549)

Engineering/science/research

Manufacturing & process (hon-
computer)

Computer mfg (hdwr, sftwr, periphs)
Aerospace

Healthcare/pharma/biotech/biomed

Comm (t.comm, d.comm, cable,
internet)

Computer-related communications
Education/training
Applications software development
Government: federal (incl military)
Consulting (hon comm/computer)
Solutions provider/VAR/ integrator
Transportation/logistics
Utilities

Agriculture/mining/oil/gas

84

2%

2%

1%

1%

21%

w 2012 (N = 1549)
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Which of the following software/hardware tools do you currently use?

Compiler/assembler |

Debugger

Oscilloscope |

IDE

Software libraries

JTAG/BDM |

Logic analyzer |

Configuration management

Linux tools |

ICE

Software testing tools |

Source code analysis/timing |

Static analysis tools |

Graphical Design tools |

Codevelopment tools |

Simulation modeling tools |

Automatic code generation |

Software verification tool |

UML tools

Trace

Network simulators/stimulators |

Java tools |

Device driver tool |

Rapid prototyping tool

Requirement management tools

Hardware-in-the-Loop (HIL)

Network debuggers

Virtual prototypes/simulators |
Network design

Automatic test vector

ROM emulator |

85

I 75%
I 7
I 7%
8%
I 5%
e
I /1%
I ::
I s
I 262
I s
I 1%
I 1%
I 20%
T 18%

I 17+
T 16%
B 16%
I 5%

N 15%

B 13%
T 10%
T 10%
=:: 12012 (N =1,595)

7%

7%

o 7% st
ez HE
W 5% I
o UBM
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What role do you primarily play in your organization's
embedded systems projects

Software engineer/developer _ 23%

Hardware engineer - 15%

Firmware engineer - 14%
System-level engineer - 8%
Project management . 7%

Executive management . 7%
Software management . 5%
Sales/marketing/marcom I 3%

Systems management I 2%

Hardware management |2%

Quality control/test engineer | 1%

Quality control/test management | % 12012 (N =1675)
Academic (student or educator) | . 5%
Other | I 4%
None of the above | . 5% :i E;
% 5‘I% 10I% 15I% ZOI% 25I% 30I% 35I% 40I% l..J..é.i\./l
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My current embedded project uses. ..
My next embedded project is likely to use . . .

M 2011 Currentlyuse (N = 1,730) M 2011 Likely to use (N = 1,734)
12010 Currently use (N = 1,420) 2010 Likely to use (N = 1,416)
12009 Currentlyuse (N = 1,451) 2009 Likely to use (N = 1,447)
12008 Currentlyuse (N = 978) 12008 Likely to use (N = 974)
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None of the above i1/°59 % 475/3%
59% B s0%

87 Copyright © 2012 by UBM Electronics. All rights reserved.



