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AspenCore is the world’s largest media group and creative studio serving the global
electronics industry with innovative marketing solutions. Over 200 employees of
which include 100 engineers. 50 plus Brands
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AGH

The venerable EETimes/
Embedded.com Embedded
Markets Study has been
conducted annually for over 20
years, with the sole exception of
2016, when organizational
transitions and other events
A S P E N C O R E prevented the study from being
fielded. Trending the data in this
2017 Embedded Markets Study study bridges back to 2015 and
the previous three to five years
where relevant.Remarkable
consistency over the years has
April 2017 monitored both fast and slow

moving market changes.

Integrating loT and Advanced Technology Designs, Application
Development & Processing Environments

Presented By: EETimes

eMethodology: A web-based online survey instrument based on the 2015 annual survey was developed and
implemented by independent research company Wilson Research Group on February 20, 2017 through to April 15,
2017 by email invitation.

eSample: E-mail invitations were sent to subscribers to EETimesand Embedded.com and related brands with
reminder invitations sent later. Each invitation included a link to the survey and an incentive to participate.

eReturns: Data is based on 1,234valid respondents for an overallconfidence of 95% +/-2.8%.
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AGH For what types of applications are your embedded
projects developed?

. . 3%
Industrial control/automation 34% /
33%
. 25%
Consumer electronics
24%
24%
Internet of Things (loT 19%
gs (loT) I 12% /'

Communications/netwrig/wireless —’3‘2;\

Electronic instruments 17%

AT Ot — 5%

Medical —15%"‘
18%
- 14%
Military/Aerospace 15% o

Computers and peripherals imﬁ%

" 9%
Audio 5 9"1% /

Video/ imaging Bs?”‘
I 5% M 2017 (N=853)
Security g;z
_
2015 (N=1152)
% I 3%
Transportation 7%”‘
—
] =
. P I 6% 2014/(N=1523)
Power generation and utilities ”?6
_
I 6%

Government /municipal

ll“]l]J EEhTmes embedded @ 2017 Embedded Marketsﬂ étudy
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NEW IN 2017 @ 13

How important will loT development be to you and

" . " ASPENCORE
your organization in the next 12 months?

Critically important,
7%

Not sure/Don't know,
11%

Very important, 18%
Not at all important,

20%

“Critically important”
To “Important”
50%

Important, 25%
Not very important,

19%
2017 (N=826)
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NEW IN 2017
Considering all applications of which you are aware,

what do you regard as the most interesting use of
the loT? (Selected write-in responses).

ASPENCORE

* Automatic traffic control.

* Connected automated houses/buildings.

* Connected/autonomous vehicles.

* Detecting location: providing original content by screen, audio, phone.

* Distributed sensing for diagnostics and control. Think of sensors that detect bearing.
failures in rotating machinery, bridges, roadways, factory lines etc.

* Environment monitoring/ global electrical energy consumption reduction.

* Intelligent industrial machines, predictive maintenance of industrial components.

* Medical information/diagnostic integration, medical devices.

* Real-time sensing (road conditions, power grid data, total-plant monitoring).

* Earthquake/seismic monitoring signaling building evacuations in time to save lives.

* Drones; remote control and monitoring.

* Security within IOT - the technology is totally insecure.

* Smart cities, smart factories, precision agriculture, pest management in farming.

* Brain waves to control wheelchair movement. Opportunities endless and scary.

* Wireless monitor for underground water.

A. Linden, J. Fenn Strategic Analysis Report 30 May 2003
Understanding Gartner's Hype Cycles

Sliding Into

Negative / g
| First-generation p?ess the Trough ' ¢jimbing Post-Plateau
products, high price, begins / / the Slope
lots of customization Consolidation /
(| needed and failures High-growth phase
T N\ i adoption starts:
2 % y approximately 30 percent of
On the | No working '\ v the target audience has
Rise | products J y Second/third rounds of adopted or is adopting the
venture capital funding technology
Mass media

hype begins \

Startup companies, L
first round of venture \ EEEm,
capital funding 'S

Less than 5 percent adoption

Laboratory
prototypes

Third-generation 0.
products, out of the box [

t

Second-generation products,
some services

T —r— L
4] <

Source: Gartner Research (May 2003)




A. Linden, J. Fenn Strategic Analysis Report 30 May 2003
Understanding Gartner's Hype Cycles

Gartner's Hype Cycle Performance S-Curve

e
a®
e

Adoption Curve

Visibility

Don't Join in Just Because It's “In”

Extended Hype Cycle Curve

Time

Source: Gartner Research (May 2003)

Positive
Hype

Negative
Hype

Don't Miss Out Just Because It's “Out"

Technology Peak of Inflated Trough of Slope of Plateau of
Trigger D Productivity
Maturity
Source: Gortner Research (May 2003)
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expectations
Speech-to-Speech Translation
Autonomous Vehicles
SmartAdvsors

Data Sclence

Prescriptive Analytics
Neurobusiness.

Biochips

Internet of Things

Natural-Language Question Answering

\Wearable Userinterfaces

Consumer 3D Printing

Cryptocurrencies .
Complex-EventProcessing 2014: Machine
Big Data .

In-Memory Database Management Systems Lea m mg NOt
ContentAnalytics Even on the

Radar

Hybrid Cloud Computing
Gamification

Augmented Reality
Machine-to-Machine

Affective Computing

SmartRobots

3D Bioprinting Systems

Volumetric and Holographic Displays

Speech Recognition
Consumer Telematics
3D Scanners

Software-Defined Anything
Quantum C i
e Mobile Health Enterprise 3D Printing
Brain-Computerinterface Activity Streams
Connected Home In-Memory Analytics
Choydcpemng Gesture Control
Virtual Personal mar Virtual Real
Digital Swunt_v\ e o
Bioacoustic Sensing
As of July 2014
Innovation Peak of Trough of Plateau of
Inflated Slope of E D,
Trigger Expectations Disillusionment ¥ Y
time v
Plateau will be reached in:

obsolete
Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau
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i Advanced Analyics With Self-Servwce Delvery
v Vehicles .
y | Internet of Things 20 1 5 .
SmatAdvisors Speech-o-Speech Transiation .
Micro Data Centers Machine Leaming Machine
Digital Dexternty ~ Wearadles .
Software-Defined Security. Cryptocurrencies Learni ng at
Neurobusiness Consumer 3D Printing
Ciizen Data Science Natural-Language Queshon Answerng Pea k Hype |
loT Platform
ConnectedHome
Affectve Computing
SmarRobots
30 Bloprinting Systems for Organ Transplant Hybrid Cloud Computing
Volumetric Displays
Human Augmentation
Brain-Computer interface
Quantum Comguting AugmentedReality Enterprise 30 Printing

Gesture Control

Vinual Reality
Autonomous Field Vehicles

Bioacoushic Sensi
e Cryptocurrency Exchange
People-Literate Technology
Digttal Security
Virtual Personal Assistarts

Sman Dust
As of Juty 2015
Innovation ; 7";“:; Trough of Slope of Plateau of
Trigger Expectations Disillusionment F Y
time &
Plateau will be reached in: obsolete

Olessthan 2years ©2toS5years @5to10years A morethan 10years © before plateau

Gartner Hype Cycle for Emerging Technologies, 2017

| Connected Home
A Virtual Assitants | (Daep Loaring Plateau will be reached in:
A G H loT Platform . Machine Learning

At Vehicl @ fess than 2 years
tonomous Vehicles

Nanotube Electronics ® ; :: ? uyears
Cognitive Computing o Years

Smart Robots
Edge Computing .

Augented Data . A\ more than 10 years
AN Blockchan
SeoitVinimace Commercial UAVs (Drones)

Conversational
Brain-Computer /X User Interfaces

Interface

Quantum ——
Computing

Cognitive Expert Advisors

Expectations

Enterprise Taxonomy
and Ontology Management

Neuromorphic
Hardware
Deep Reinforcement
Leaming

Artfcal General Security
Inteligence

Augmented
Really
Smart Dust,
As of duly 2017
Peak of
Innovation Trough of Plateau of
s Inflated i Slope of Enlightenment Productivity
=
Time

gartner.com/SmarterWithGartner

Source: Gartner (July 2017)

© 2017 Gartner, Inc. and/or its affiliates. All rights reserved. Ga rtnen
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NEW IN 2017 @

Are you using any of these advanced technologies
in your embedded systems?

ASPENCORE

M Currently using 2017 (N = 202)
W Considering using in next design 2017 (N = 298)

o
Embedded vision 50%

Cognitive (machine learning)

capabilities 47%

Mentions of other technologies:
32% Advanced sensors
Android development for ARM Cortex-M4
Early failure detection
Home control
Individual photon detection
Model-based development
Nanoscale sensing
uLp
Video recognition, voice recognition

Embedded speech

Virtual Reality (VR) capabilities

Augmented Reality (AR) capabilities

Other (please specify)

lll I]J EEhTmes embedded @ 2017 Embedded Markets Study
AGH

Which of the following capabilities are included Asg?m
in your current embedded project?

—— 59%
62%

Digital signal processing 527“"/ ﬁ
o

Real-time capability

Networking capability _5150/4%

Analog signal processing _43750% G
o

Wireless capability _3;3%

cur T 36%

37%

— 34,

30% 2015 (N = 1,606)

=2017 (N =1,107)
Project rugged
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If wireless, what wireless interfaces does your current

embedded project include? ASPENEORT

Wi-Fi 65%
Bluetooth

Cellular (LTE, 3G, 2G)
IEEE802.15.4

NFC

LoRA

IEEE802.15.4g

Z-Wave

2017 (N = 379)
SigFox

RPMA

Other 13%

]]I J EE’TImes embedded @ 2017 Embedded Markets Study

I

AGH €
If wireless, what wireless protocols/stacks does your
. & ASPENCORE
current embedded project include?

6LoWPAN 15%

I

2017 (N = 294)

Mbed 12%

Proprietary 17

Wireless HART Bluetooth / BLE 15
Custom 10

ISA 100 ' 802.11 5

Other 45%
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How many people are on your embedded project team? @

ASPENCORH
14.8 engineers per team is slightly higher than
' 2015 and 2014.

G 143 4130 W2017 (N=939) 2015(N=1,198) W2014(N=1,572)

g5 85
29 30 25 27 30 55 54

3.3
27 21 2.5
NIRRT B
Total’l’e Firy .

irmuy, Nong;, Harg QA/re, Syste Other g, .
M Size I Engingg,  TMAre o, e Engingg, ot EMgingg, "/ Mitcgray,  "einee

AG

]
ll“]l]J EEh1mes embedded @ 2017 Embedded Markets Study
H vy

What is your development team’s ratio of total
resources (including time/dollars/manpower) spent on  AsPencore
software vs. hardware for your embedded projects?

61%
61%

Average total resources
61%
devoted to software
61%
62%
39% 2017 (N =927)

Average total resources 2015 (N = 1,227)
39% )
devoted to hardware 350 2014 (N = 1,595)
° 2013 (N =2,075)
38% W 2012 (N =1,675)
Note:

In 2017, respondents averaged working on 2.1 projects at the same time.
In 2015, respondents averaged working on 2.1 projects at the same time.
In 2014, respondents averaged working on 2.0 projects at the same time.

10
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Did you start your current embedded design with a

development board?

2017 (N=924) = 2015 (N=1,222)

60

56%
50% 50%
50 —
44%

40
20 - —
10 -
0 +— T

Yes No

Percent
w
S
|

lll I]J EEhTmes embedded @ 2017 Embedded Markets’ Study
GH o

@ 32
ASPENCORE

Development Board Started With
(Write-in Answers Only) e roent
ST Mi I i 38 10.7%
Tl (LaunchPad=5) 38 10.7%
Xilinx 29 8.1%
NXP 26 7.3%
Microchip 21 5.9%
Arduino 20 5.6%
Rasberry Pi 15 4.2%
BeagleBoard Bone Black 12 3.4%
Atmel 10 2.8%
Freescale (NXP) 10 2.8%
Cypress kits 6 1.7%
Renasas 6 1.7%
Altera Stratix V DSP Kit & 1.4%
Avnet 5 1.4%
Intel Edison 5 1.4%
Silicon Labs 4 1.1%
Digi 3 0.8%
ESP32 3 0.8%
MSP430-TI S 0.8%
Nordic/nRF52-DK 3 0.8%

A

6 months or less

7 -12 months

13 - 18 months

19 - 24 months

25 months or more

Thinking now about the last embedded project you
completed (no longer in development), how many
months did that project take to finish?

ASPENCORE

2017 (N = 322) Avg: 12.1 mos
2015 (N =1,178) Avg: 12.4 mos
M 2014 (N = 1,539) Avg: 12.6 mos
W 2013 (N =1,985) Avg: 12.4 mos
M 2012 (N =1,634) Avg: 12.5 mos

lll I]J EEhTmes embedded @ 2017 Embedded Markets’ Study
GH A

11
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Was that project completed . .. @
ASPENCORE
E:
Ahead of schedule In 2017, 41% of all projects finished
“ahead of” or “on” schedule, and 59%
finished “late or cancelled”.
On schedule
In 2015, 38% of all projects finished
“ahead of” or “on” schedule, and 62%
Late bv 1 -2 months finished “late or cancelled”.
2017 performance has returned to
the performance levels of the
Late by 3 - 6 months 2012-2014 that averaged 41%-
44% “on/ahead of” schedule.
Late by 6 — 12 months
Late by 13 — 18 months
- 2017 (N = 875)
Late by more than 18 months ;2: 2015 (N =1,210)
- 2014 (N =1,574)
- 12013 (N =2,05)
Canceled 3% !
. a 2012 (N =1,658)

I] EEhTms embedded @ 2017 Embedded Markets Study
GH ;

A
My current embedded project is programmed @
mostly in: ASPENCORE
—se%
¢ 66%
I 2%
C++ 19%

4%
Assembly language .
y languag 3%
M os%
Python
th 2%

Java I 2%
2%

LabVIEW l 2%
1%

- | k13
2% 2017 (N = 880)
2015 (N =1,217)
MATLAB I i:
JavaScript I 1%

12
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Does your current project reuse code from @
a previous embedded project? ASPENCORE

Czyli trzeba kod

dokumenowac © In 2017, 87% reused code,
90% In 2015, 86% reused code.

80% 77 7879 78 In 2014, 86% reused code.
) In 2013, 86% reused code.

e In 2012, 85% reused code.

60%

50%

40%

30%

20%
10%

13 14 14 14 15 13 4, 13 15 14

No, all new software, Yes, reused code Yes, reused open-  Yes, reused purchased
no code reuse developed in-house source, shareware code code

2017 (N=883) ©2015(N=1,217) W2014(N=1,596) M2013 (N=2,065) M2012 (N=1,659)

Note 1. Multiple choice for “Yes” answers (a respondents can select more than one type of reused code).
Note 2. 76% of r 1 also reused hardware or hardware IP.

I] EEhTms embedded @ 2017 Embedded Markets Study
AGH , ,

What percentage of your design time is spent on @
each of the following stages? ASPENCORE

Developing system specs 14%
Conceptual design stage 11%
Detailed design stage 29%
Simulation stage
Testing and debugging 21%
Prototyping 10%
Sending to production 6%

m2017 (N =570)

Other (documentation, admin) 1% 2015 (N=772)
1% =2014 (N = 1,082)

13
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Which of the following are your favorite/most important

software/hardware tools?

Oscilloscope

Debugger
Compiler/assembler

IDE

Logic analyzer

JTAG/BDM

Software libraries

Linux tools

ICE

Configuration management tools
Static analysis tools
Software drivers

Graphical Design tools
Starter, evaluation kits/boards
Software testing tools
Simulation modeling tools
FPGA-based prototypes
Source code analysis/ tools
Trace

Hardware emulators
Automatic code generation

(Top 21 shown)

ASPENCORE

o so%

46% 49%
4%

31%
I
I
19% 23%
I
iy
14%

1]%%

ﬁJ

I 7%
I 7%
f—T%%
I 6%
6% 9%
—

6%896
LN

—g 2017 (N = 580)
2015 (N =790)

8%

_— 5%

— 5% 8%

41%

EE)Times embedded @ 2017 Embedded Markets Study

AGH

What are the most effective ways that you

systematically or formally maintain, educate, and

advance your professional skills?

Online training/webinars provided by vendors
Technical white papers from vendors
Professional/technical journals

Online training/webinars by media orgs (EE Times)
Professional devipmnt courses by private cos
Online training/webinars provided by distributors
Conferences-seminars provided by vendors

Books

Online training/webinars by profnl assoc (like IEEE)

courses by university online
On-site seminars given by vendors
Conferences-seminars by media orgs (like ESC)
Professional devipmnt courses by univ ext progs

Conf; i provided by professional assocns

Certification training

3

—

I -
17%

17%

16%

%

%

2017 (N=799)

|
13
13
10%
9%
9%
8%

ASPENCORH

8%
%

i Rnh““ o4 mmﬂ
Demographics

Average days per
year spent on 9.7 9.5 9.2 9.0
career training

Average number
of years out of 249 200 216 197
school

Hours per week
spent reading
technical
publications

Technical books
read in full orin
substantial part
per year

48 4.6 5.2 48

14
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Does your current embedded project use an
operating system, RTOS, kernel, software
executive, or scheduler of any kind? 86% of those not using RTOSes,

said the main reason RTOSes

are NOT used is simply that

Fairly consistent usage of RTOS, kernels, execs, they are not needed.
schedulers over past 5 years

72%
70 67% - 69% 68% 68%

ga 31% 2% 32%
3

Yes No
®2017 (N=818) ~2015(N=1,125) 2014 (N=1493) ®2013(N=2082) m2012(N=1712)

&

lll I]J EEh'Imes embedded @ 2017 Embedded Markets; Study
GH

" D)
What are the most important factors in choosing .4
an operating system?
Availability of full source code 39% 45%

No royalties

Compatibility w/ other software, systems
Availability of tech support

Freedom to customize or modify
Open-source availability

My familiarity with the operating system
Real-time performance 32% h

Popularity

Simplicity / ease of use

Purchase price

The processors it supports

Small memory footprint

Software development tools available
Other software, middleware, drivers, code

Successful prior use for similar apps
W 2017 (N=767)

7% 2015 (N = 1062)

Security functionality

15



EE)TImes embedded @ 2017 Embedded Markets Study

AGH
Please select ALL of the operating systems

OS/RTOS usage -67% overall -
usage, down from 2015 (72%). you are currently using.
*Open Source OS usage —Now
el LRITomBeR012Ed Embedded inux | 7'
continuing up.
e«Commercial OS usage —-Now freer7os | -0
30%, down from 40% in 2012. in-house/custom |, 1o
esUsed same OS —-60% used the Android | R 1:
same OS, down one tick from 2015 Debian (Linux) I 1%
of 61%. Happy with it, compatibility, i r—
familiarity, same tools are main Vbuntu 11%
reasons for using. Microsoft (Windows Embedded 7/Standard) | R MR =
*Reason for Switching - Texas Instruments RTOS | NN 5%
Hardware/processor changed, Texas Instruments (0sp/8105) [N 5%
chosen for me, new one had better Micrium (uc/os-n) [ 5%
features. i ’
«Reason for choosing 0S —Full Microsoft (Windows 7 Compact or earlier) | NIEEEN 5%
source code (39%), no royalties keil (R7x) | 4%
(30%), compatibility (27%) and Micrium (uc/os-1) [N <%
tech support (27%). Wind River (vxWorks) [ 4% a
*0S/RTOS used —Embedded Linux M2017{N=619)
(22%), FreeRTOS(20%), AnalogDevices (vOK) [N 3%
nhouse o Express Logic (ThreadX) 3%
Inh 19%),
*0S/RTOS considering — X Freescale Max [ 3% Only Operating Systems with
FreeRTOS(28%), Embedded Linux " . 2% or more are shown.
ngstrom (Linux) [ 3%

(27%) and Inhouse(29%) were top

three RTOSesbeing considered. Green Hills INTEGRITY) [l 2%

Rase: Currently using an onerating svstem

EE)TImes embedded @ 2017 Embedded Markets Study
AGH

Who were the greatest influences on the choice of the
processor for your current project?

Hardware engineering staff 28%
Group decision in engineering 26%

Software engineering staff

Hardware engineering mngr

Software engineering mngr

Same processor as in previou project

Systems engineering staff

Corporate mgmt.

Systems engineering mngr

Outside influence/ customer/stndrds

Purchasing mgr. or dept.

Marketing mngr or dept.
W 2017 (N = 758)

Other 5%
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My current embedded project contains:

A single microprocessor/ microcontroller
(can be multicore)

The average number

22
2 processors/ microcontrollers 27% microprocessor/micro
24%
25% controllers

5% per project was:
13% .
3 -5 processors/ microcontrollers 16% 2.3in 2017
o 2.1in 2015
- 2.4in 2014
) 3% 2.4in 2013
6 — 10 processors/ microcontrollers 3% .
4% 2.3in 2012
3% M 2017 (N =760)
- 3% 2015 (N =1,033)
) 3% M 2014 (N =1,379)
>10 processors/ microcontrollers 4%
2% 2013 (N =2,047)
M 2012 (N =1,659)

&

I] EEh'Imes embedded @ 2017 Embedded Markets Study
AGH / ,

My current embedded project's main processor is a:
ASPENCORE

68%
63% 64% 63% 63%

%
112w 13, 16% 14% 16% 13%
o

9%

12%

8% 7% 8% 79,
3% 3% 3% 3% 29

8-bit processor 16-bit processor 32-bit processor 64-bit processor Don't know

m2017 (N =760) 2015(N=1,030) ®2014(N=1383) m2013(N=2,056) m2012(N =1,666)

Note. 52% of respondents said additional processors (if any) were 32-bit processors, 18% said they added 8-bit
processors, 14% added 16-bit processors, and 11% added 64-bit processors to their current embedded project.

17



A

I] EE’TImes embedded @ 2017 Embedded Markets Study
GH

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

Under 10 MHz 4%
10 - 99 MHz (Net) 40%

10 - 24 MHz 9%

25 - 49 MHz 12%

The average processor

50 - 99 MHz - 18% clock rate was:
———— i
15% 445 MHz in 2017

100 - 249 MHz 339% 397 MHz in 2015
I 13% 428 MHz in 2014

I 7% 485 MHz in 2013
250 — 499 MHz 7%

500 — 749 MHz 7%
750 - 999 MHz 7%

1 GHz 11% W 2017 (N=751)

_— % 2015 (N = 1026)
2GHz+ 2%
W 2014 (N =1372)

A

I] EEhTms embedded @ 2017 Embedded Markets Study

GH What are the most important factors in choosing a
processor?
Software development tools available e —— 797;:‘3&
I 38%
The chip's performance 45%

The chip's cost 36%
Available middleware, drivers, existing code 34%
HW development tools available ii%
35%
The operating systems it supports 29%

The on-chip I/0 or peripherals 24%

The chip's power consumption 18
Pep P P 19%
The supplier's reputation 12‘326%
i Il {
PP P P 16%
Familiarity w/ architecture/chip famil M
amiliary w/ architecture/chi amii
v UrelEIP MY — 3%
I 10%
Chip family's future growth path 11% W 2017 (N=707)
pramiy STOWI AR 1%
7% 2015 (N = 940)
The processor’s debug support 7%
6% W 2014 (N=1,282)
. N N33
The chip's security features 5%
2%
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GH

A
What were your reasons for switching processors? v

I 39%
New processor had better features 0%
New processor had better future growth path —i 2233';/
o

: i iewi I 19%
Too slow: needed increased performance/bit width 23% <
— 1%
d % ()

—— 7%

New processor had better SW/dev tools 18%

I 13%

Previous processor no longer available
14%

I 13%

Needed a lower power processor 13%

—— 2%

Not my choice/processor chosen for me 14%

0%

Previ r X] i
revious processor too expensive 1%

%

To change operating system 1%

Unhappy with previous processor's supplier = :‘;:
2017 (N = 382)

10%
Other TN
9% 2015 (N = 489)

Too slow: needed higher clock spee

" IJ EE’Times embedded _Y/. 2017 Embedded Markets Study
AGH Please select the processor vendors you are
Please select the processor vendors youare  familiar with
currently using.
Texas Instruments N 53%
Texas Instruments | R 1%
-
Freescale (NXP/ Quakcomm) - EESSSSSSSSSSS 1'% e och Technor ——10r
Atmel (Microchip Technology) - IR 26% B IM."’O‘;‘,‘A"’T wh’” 8y
Microchip Technology [y 25% tmel (Microchip Technology) N 7%
SThicro. [ 2% sTMm: I 43%
NXP(Qualcomm} 17% e (Mm:"“::) : 37%41%
Int 16%
xg';i:,( 15%” Anera(lnteIFPG_A) . 36%
Altera (Intel FPGA) 14% - Xilinx | 3%
Analog Devices 1% Cypress Semiconductor | 30%
Renesas % Analog Devices | 29%
Broadcom 8% Renesas | 0%
Cypress Semiconductor % AMD | 5%
Maxim 5% Silicon Labs | 2%
Infineon 5% Broadcom | 2%
Silicon Labs 4% Maxim | 20%
4% Infineon | 2%
Marvell % Ziog | 0%
Qualcomm 3% Qualcomm | 19%
NVIDIA | 3% NVIDIA | 17%
Microsemi 3% » -
Dii/Rabbit Semiconductor |21 3% Lot Sericorehco, | 1%
plaoill £ Manvell | 15%
o R,
Lattice Semiconductor % thbnmam? } }::
Spansion (Fujitsu) % Girrus Logic | 1%
1BM 2%
Toshba 1 2% Samsung, | %
Ziog |1 1% 2017 (N =609) B 2% 2017 (N=651]
PMC-Sierra (Microsemi) Ji 1% EnergyMncvo(Sill(onla})s) . 12%
Energy Micro (Siicon Labs) |1 1% Sponson fomes ﬂvmm ] - 1%
VIA
Cirrus Logic | 1% AWMMVIZ 1 6:%
Cavium | 1%
Applied Micro \%a PMCSierra (Microsemi) | 6%
Cavium I 4%

Stretch | %
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AGH Does your current embedded project incorporate
an FPGA chip? A

—

70% 69% 69%
68% 5%

a——

30% 31% 32% 31%

Yes No
W 2017 (N=696) = 2015 (N =959) M 2014 (N =1,295) 2013 (N =2,073) 2012 (N = 1,669)

Note 1: Among those not using FPGAs, only 12% said the trend towards FPGAs with built
in multicore processors would change their mind, and 51% said “maybe” it would.
And 37% said it would not change their mind.

Note 2: Only 25% of all respondents said they would use an FPGA in their next project further
supporting the downward trend in using FPGAs. Those not using FPGAs in the future say they
don’t need the functionality, the cost of FPGAs is too high, or they consume too much power.

]] /)

I]J EEh'imes embedded @ 2017 Embedded Markets Study
Which of the following vendors does your

current embedded projects use for FPGAs?

ll

55%

i 1 ™
" 64%

s et 1) |t

B

Lattice

Microsemi

Mentor Graphics

Atmel (Microchip Technology)

Cypress Semiconductor ‘

- 38 M 2017 Currently use (N = 199)
Synopsys f 4% 2015 Currently use (N = 290)
; 19}& 2014 Currently use (N = 404)

| =
Cadence 3&26 W 2013 Currently use (N = 626)
2326 W 2012 Currently use (N = 567)
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el Which of the following design techniques will become @
more important to your designs in the future? ASPENCORY

Simulation 63%
63%
63%

Emulation (added 2017)

40%
Modeling in a high level language _3367926
39%

. . 29%
Virtual prototyping 3?2299{’
33% M2017 (N =548)
I 25% 2015 (N =719)
27%

Graphical system design _%’% 2014 (N = 1007)
32% 2013 (N =1743)

W 2012 (N =1401)

)

mmlﬂ EEh'Imes embedded @ 2017 Embedded Market; Study

What system level design tools do you or your @

organization currently use? ..o

MATLAB 6%
34
LabVIEW
System C or other "hardware C" language
FPGA-based prototypes
Simulink
uML
QEMU
Cadence Virtual System Platform
Synopsys Virtualizer
W 2017 (N = 445)
Mentor Graphics Vista 2015 (N = 638)
- 2014 (N = 887)
Other 1%, 2013 (N = 1509)
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AGH

Which of the following project management
software packages do you currently use?

i 44%
Miciosort Excel — R

38%

Microsoft Project 45%

Open Source tools
Visio

Simulink

IBM Telelogic DOORS

TeamCenter

2017 (N = 574)

Other software package 2015 (N = 709)

]]IJJ EE’Times embedded @ 2017 Embedded Markets Study

)

ASPENCORH

I

AGH
Which of the following Version Control software

systems do you currently use?

it N -

31%

ion N :::
Subversion .
1%
cvs T o
19%
M 2017 (N = 585)
Clearcase - 6%

10% 2015 (N = 699)

5%
perforce I s
7%

other NN :+

17%

]]IJJ EE’Times embedded @ 2017 Embedded Markets Study

)

ASPENCOR
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AGH
Does your current design use a graphical @
user interface? ASPENCORE

59% 59%
51% 51%
49% 49%
I 41% | I
Yes No

W 2017 (N = 870) 2015 (N = 806) W 2014 (N = 1155) W 2013 (N =1993)

lllm]JJ Syllabus wyktadéw

~ MPiMS I (JK)
AGH

Wprowadzenie do systeméw wbudowanych

e Analiza wymogow

e Otoczenie prawne projektu

e Zatozenia projektowe

e Zagadnienia bezpieczenstwa funkcjonalnego/ Klasyfikacje SIL

Dokumentacja projektowa i produkcyjna systemoéw
zgodnie z IEC61508

e Analiza specyfikacji projektowej

e Dokumentacja przedprojektowa

e Dokumentacja Sciezki sprzetowej (edytor schematdw, vault,
zarzadzanie listg komponentéw)

e Dokumentacja produkcyjna i serwisowa

23



[umJJJ Syllabus wyktadow

AGH - MPIMS I (BC)

Projektowanie systemoéw - oprogramowanie

* Metodyka projektowania oprogramowania: modele projektowe (wodospadowy,
spiralny), budowa bibliotek, narzedzia CAD; Zarzadzanie projektem: SCRUM, test-
driven development, planowanie zadan, zarzadzanie grupa projektowa;
Programowanie przez kontrakt; Zarzadzanie jakoscig oprogramowania; Code
refactoring; Code profiling oraz akceleracja;

e Wstep do projektowania obiektowego: etapy projektowe (requirements,
functionality, analysis, design, implementation, testing, maintenance); Unified
Modeling Language (UML): diagramy przypadkdéw uzycia, aktywnosci, stanow,
sekwencji, klas, rozlokowania, komponentéw;

* Filozofia projektowania obiektowego; Dostepne platformy i jezyki programowania
obiektowego, metody wyboru; Przeglad konstrukcji programowania obiektowego w
C++: klasy, dziedziczenie, szablony, STL; Programowanie komponentowe: co to
jest komponent, metodologia projektowania komponentow; Narzedzia
prowadzenia projektu: platformy (Win - Visual .NET, Linux - Eclipse), planowanie
(Microsoft Project), utrzymania zrodet (SourceSafe, CVS);

e Standardy bezpiecznego kodowania C/C++ na przyktadzie MISRA C/ IEC 61508.

e Przeglad typowych bibliotek oferowanych przez dostawcéw segmentu
mikrokontroleréw

e Systemy operacyjne w systemach wbudowanych

[umJJJ Syllabus wyktadow

AGH - MPIiMS 11

Zagadnienia niezawodnosci

e Parametry niezawodnosci komponentéw i modutdéw; Analityczne metody obliczania parametrow
niezawodnosci systemdw elektronicznych; Systemy zarzadzania niezawodnoscig (DQM),

Zagadnienia certyfikacji i dopuszczenia produktu do eksploatacji i ochrona
prawno-autorska

e Procedury dopuszczenia do eksploatacji; Badania srodowiskowe (badania zakresu
dopuszczalnych temperatur i wilgotnosci, badania odpornosci na wstrzasy i wibracje, badania
odpornosci ESD, badania odpornosci na zaktcenia surge / burst); Badania EMC; Patenty; Znaki
towarowe; Zakres ochrony dokumentacji technicznej; Analizy ,Freedom to Operate”
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!"GJJJ Syllabus wykladéw

Projektowanie systemow - sprzet

e Moduty funkcjonalne; Architektury systemdw; Analiza dokumentacji producenta;

e Systemy zasilania; Zagadnienia obnizania poboru mocy; Moduty wejscia/wyjscia (klawiatury,
moduty wyswietlaczy, inne czujniki i urzadzenia peryferyjne);

e Typowe interfejsy - obstuga sprzetowa i programowa (stos TCP/IP, system plikéw, USB,
Ethernet, moduty komunikacji bezprzewodowej);

e Okablowanie i zfacza;

e Mechanika i obwody drukowane; Obudowy (stopnie ochrony IP);

Projektowania systemow - przygotowanie prototypow i produkcji seryjnej

e Projektowanie uwzgledniajace systemowe podejscie do weryfikacji i testowania systemoéw -
przyktady rozwigzan. Typowe btedy prototypowania; Systemowe podejscie do produkcji
seryjnej; Systemy automatycznego testowania produktéw. Obstuga systemoéw podczas
eksploatacji.

m JJJ Dzigkujemy...

AGH

[ zyczymy Wam pracy nad
aplikacjami typu
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lll IJJ iPhone 5
http://www.ifixit.com/Teardown/iPhone+5+Teardown/10525/2

AGH

Accelerometer,

Touchscreen
controller

= A6 application processor, based off
LTE modem

the ARMv7 ISA
= 1GB Elpida LP (Low Power) DDR2

integrated according to Chipworks

i .E Bl 16GB NAND Flash from
N vz Hynix

Jnr O y
Wi-Fi module

3-axis
gyroscope
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