Gomulu Sistemler ve
Gomuilu Sistemlerde
Yazilim Tasarimai

Astim Ahmed Demir

http://aademir.com

EMO Ankara



http://aademir.com/

ICERIK

Gomulu Sistem Nedir?

Gomulu Sistemler Nerelerde Kullanilir?

Gomulu Sistem Alt Bilesenleri

Gomull Sistem Ozellikleri

Mikrodenetleyiciler

Gomulu Sistem Programlama

Yazilim Mihendisligi

Gomiilu Yazilim Miihendisi Olmak Icin Neler Gereklidir?
Gomulu Sistemler Sektor Arastirmasi

vV v v vV vV vV vV vV VY

is Olanaklar

Asim Ahmed Demir - Gomuli Sistemler ve Gomilu Sistemlerde Yazilim Tasarimi - EMO Ankara - Ocak 2019




Gomulu Sistem Nedir?
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Gomulu Sistem Nedir?

» Icerisinde bulundugu sistemi yonetim gorevi gorerek akilli
hale getiren, donanim ve yazilim alt birimleri ile olusmus
entegre sistemlerdir.
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Gomulu Sistem Nedir?

» Gomulu Sistemler genellikle son kullaniciyla dogrudan
etkilesime girmezler.

» Tek bir amaca yonelik calisirlar.
» Kisitli kaynaklarla calisirlar.
» Reaktif ve gercek zamanli olarak calisirlar.
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Gomilu Sistemler Nerelerde
Kullanilir?
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Gomiulu Sistem Alt Bilesenleri

» Donanim:
» MCU (MicroController Unit), FPGA, ASIC...
» Genel amachl giris-cikis birimleri (GPIO)
» Haberlesme birimleri
» Sisteme ozel komponentler...
» Yazilim:
» Gercek zamanli isletim sistemi (RTOS)
» Uciincii parti yazilim kutiiphaneleri
» Uygulama yazilimlan
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Gomiilii Sistem Ozellikleri

» Gomulu sistemler, bilgisayar sistemlerine gore cok daha kisitli
kaynaklarla calisan sistemlerdir.

» Kisitlamalar:
» Maaliyet
» Islem giicii
» Bellek

» Guc tuketimi
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Mikrodenetleyiciler

» Tek ciplik bilgisayar olarak tanimlanabilir.

» Icerisinde bir mikroislemci, bellek, sayisal giris-cikislar ve diger
cevre birimlerini (timer, interrupt, ADC...) bulundururlar.
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Mikrodenetleyici Mimarileri

Intel 8051 Microarchitecture
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Gomiulu Sistem Programlama

Gomulu Sistem Programlama bazi ozellikleri sebebiyle diger
programlama sistemlerinden ayrilmaktadir.

» Verimlilik ve Kisitlamalar: Gomulu yazilimlar, minimum
program bellegi kullanmalidir.

» Hiz: Gomulu yaziimlar, sistemin gerektirdiginden vyavas
calismamalidir.

» Bakim Yapilabilmeli: Gomulu yaziimlara mudehale etmek
kolay olmali ve okunabilirligi yuksek olmalidir.
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Gomiulu Sistem Programlama

code.c code.asm code.o

Yuksek Makina
Seviye 4 Seviyesi
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Gomiulu Sistem Programlama

addFunction

numl

return numl num?2

num.z

:10010000214601360121470136007EFE09D21950140
:100110002146017E17C20001FF5F16002148011928
:10012000194E792346239657718239EDA3F01B2CRAAT
:100130003F0156702B5E712B722B732146013421C7

:00000001FF

Start code

Byte count

Address
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Gomiulu Sistem Programlama

Orta Seviye Diller:
> C, C++...

Fortran C
High-Level Language

Assembly Language

Yiiksek Seviye Diller:
» C#, Java, PHP...

Machine Language

Hardware
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Gomilu Sistem Programlama
Araclan

» Tumlesik Gelistirme Ortamlar (IDE)

» Derleyici (Compiler)

» Hata Ayiklama Cihaz ve Yazilimlan (Debugger)
» Emulatorler

» Test Yazilim ve Cihazlar

» Destek Yazilimlar
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Neden C Tercih Edilir?

Hem orta hem de yuksek seviye ozelliklerine sahiptir.
Daha az kod ureterek verimi arttirir.

Gomulu yazilim kutuphanelerinde oldukca yaygindir.
Sentaks1 cok biliniyor. Cogu dil de C’den tiremistir.

Yaklasik tum mikrodenetleyiciler icin derleyicisi vardir.

vV v v v Vv Y

Kaynaklara erisim fazla. (Kitap, ornek kod...)

Asim Ahmed Demir - Gomuli Sistemler ve Gomilu Sistemlerde Yazilim Tasarimi - EMO Ankara - Ocak 2019




Yazilim Muhendisligi

» Kod yazmak isin temel kism1 ancak sadece calisan bir kod
yazmak yeterli degil.

Any fool can write code that a computer can
understand. Good programmers write code that
humans can understand.

(Martin Fowler)

izquotes.com
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Yazilim Muhendisligi

» Gomulu yazilim tum hatalardan arindirilmis olmal.

» Gomulu yaziim guvenilir olmali.

» Gomilu yazilim sisteme bagli olarak gercek zamanli calismal.
» Gomulu yazilima kolay bakim yapilabilmeli.

» Gomulu yazilimlar da diger yazilimlar gibi standartlara uygun
yazilmali.

» Gomulu yazilimlar sistem kisitlarina uymali.
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Gtim'lil'Lj Yazilim Muhendisi
Olmak I¢in Neler Gerekli?

Yazilima ve arastirmaya merak

Ingilizce (Bir problemi arastirmak, datasheet okumak vb...)
Temel elektronik bilgisi

Islemci mimarisi, mikrodenetleyiciler bilgisi

C programlama dili

Alan bilgisi (Kontrol, sinyal isleme, glc elektronigi...)

Yazilim muhendisligi (Veri yapilan, standartlar, proje yonetimi)

vV v v vV vV v VvV Y

Problem cozme (Pratik, algoritma gelistirme yetenegi...)
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Gomiulu Sistemler
Piyasa Arastirmasi

» Blnyesinde embedded.com, eetimes.com gibi onemli elektronik
sektoru yayinlarint barindiran Aspencore grubunun 2017 yilinda
yaptigi gomulu sistemler piyasasi arastirmasinin sonuclan diinya
genelinde gomulu sistemlerde kullanilan mimariler ve yazilim
tasarimlar hakkinda bilgi vermektedir.

» Yapilan arastirma dunyanin her yerinden gomulu sistemler alaninda
calisan firma ve muhendislerle yapilan anketlere dayaniyor.

» Arastirma icerisinde gonderilen anketleri cevaplayanlarin ulkelere
dagilimi su sekilde: %56 ABD & Kanada, % 25.2 Avrupa, %10.6 Asya,
%4.3 Guney Amerika, %1.7 Afrika ve % 1.9 Avustralya.
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Gomulu sistem tasariminiza baslarken bir

gelistirme kart1 kullandinmiz mi?

60

m 2017 (N = 924)

2015 (N = 1,222)

50%

56%

50%

Asim Ahmed Demir -

44%

Yes

No

Development Board Started With

(Write-in Answers Only)
ST Microelectronics

Tl (LaunchPad=5)
Xilinx

NXP

Microchip

Arduino

Rasberry Pi
BeagleBoard Bone Black
Atmel

Freescale (NXP)
Cypress kits

Renasas

Altera Stratix V DSP Kit
Avnet

Intel Edison

Silicon Labs

Digi

ESP32

MSP430 - Tl
Nordic/nRF52-DK
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38
38
29
26
21

W wwwdbsu ol

10.7%
10.7%
8.1%
7.3%
5.9%
5.6%
4.2%
3.4%
2.8%
2.8%
1.7%
1.7%
1.4%
1.4%
1.4%
1.1%
0.8%
0.8%
0.8%
0.8%




Gomulu yaziliminizda kullanilan dil
cogunlukla hangisidir?

} 0,
., I 2

Assembly language

Python . e
Java

0,

LabVIEW .ZA’

C m 2017 (N = 880)

2015 (N = 1,217)
MATLAB

JavaScript |
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Gomulu sistem gelistirmede karsiniza cikan
en zorlu surec neydi?

The debugging process _ 23% 5
Meeting schedules _ 232"/§
Meeting application performance requirements _1 16%
Increased lines of code & software complexity —1 13%

Ensuring data security ‘—10%12%
Sticking to our cost budget H%ll%

Maintaining legacy code I 11%
Testing/Systems Integration NN 11%

g 13%
Power management/Energy efficiency [_ 2% 13%
Ensuring code/IP Security (new in 2017) — 0%
Keeping pace with embedded systems technolo ‘ 2
ping p y gy 8?9% m 2017 (N = 887)
Meeting safety & development process standards I 37
ing y velop p g 9% 2015 (N=1216)

\

Providing network connectivity — 6%7%
Selecting the right processors for the job — 5%

Software compatibility when porting to new devices [ 8%
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Gomulu sistem tasarimi surecinde bir seyi
iyilestirmek isteseniz bu ne olurdu?

19%

Debugging tools 18%

Schedule Top three by far
Engineering team skill level 5%
Firmware itself
Microprocessor
Programming tools
InirTages W 2017 (N = 866)
Other hardware 2015 (N = 1,155)
IDE

Operating system

The Compiler

Other (Mgt, budget, legacy, etc)
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Sizin icin en cok onem arz eden
yazilim/donanim araclar nelerdir?

Oscilloscope

Debugger

Compiler/assembler

IDE

Logic analyzer

JTAG/BDM

Software libraries

Linux tools

ICE

Configuration management tools

(Top 21 shown)

0,
iq 50%

0,
46/)49%

— 4&%2:

| o
_ 31% -
| 2%
, %
EEm————— 19
| 19% 20,
0,
sy
0,
I, 14%
I 12%
(]

| 1
— %)

Static analysis tools ~E—_"7%
Software drivers ~e—7%
Graphical Design tools === 7%,
Starter, evaluation kits/boards |_ 6%
Software testing tools == 6% 5,
Simulation modeling tools === 6%,
FPGA-based prototypes == 6%

Source code analysis/ tools = 5% .,

Trace == 2%
Hardware emulators " 5%
Automatic code generation e 5%

m 2017 (N = 580)
2015 (N =790)

8%
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Gomulu sisteminizde kullandigimz isletim
sistemi nedir?

Embedded Linux
FreeRTOS 20%

22%

In-house/custom

Android

Debian (Linux)

Ubuntu

Microsoft (Windows Embedded 7/Standard)
Texas Instruments RTOS

Texas Instruments (DSP/BIOS)

Micrium (uC/OS-I11)

Microsoft (Windows 7 Compact or earlier)
Keil (RTX)

Micrium (uC/0S-Il)

Wind River (VxWorks)

AnalogDevices (VDK)

4% 2017 (N=619)
3%
3%

3% Only Operating Systems with
2% or more are shown.

Express Logic (ThreadX)
Freescale MQX
Angstrom (Linux)
Green Hills (INTEGRITY)
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Kullandiginmiz islemci kac bitlik bir islemcidir?

68%
63% 64% 63% 63%

13% 15% 14%16‘% 13%
9%

12% oy, 1% 129 13%

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=1,383) =2013(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.
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En cok kullandigimz islemci Ureticisi?

Texas Instruments
Freescale (NXP / Qualcomm)
Microchip Technology
Atmel (Microchip Technology)
STMicro

Intel

NXP (Qualcomm)

Altera (Intel FPGA)

Xilinx

Cypress Semiconductor
Analog Devices

Renesas

AMD

Silicon Labs

Broadcom

Maxim

Infineon

Zilog

Qualcomm

NVIDIA

Lattice Semiconductor
Marvell

Digi/Rabbit Semiconductor
Microsemi

Cirrus Logic

Samsung

IBM

Energy Micro (Silicon Labs)
Toshiba

Spansion (formerly Fujitsu)
Applied Micro

VIA

PMC-Sierra (Microsemi)
Cavium
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53%
51%
49%
47%

43%
o o B  41%
' 37%
| 36%
o 34%
- 30%
| 29%
 27%
25%
23%
| 22%
L 20%
- 20%
77777777777 20%
- 19%
17%
C17%
- 15%
- 14%
- - 14%
- 13%
- 13%
C12%
a C12%
L 12%
| 8%
| 8%
6%
| 6%
4%
- Ocak 2019

2017 (N =651)




Hangi 32-bitlik islemci ailesini tercih
edersiniz?

SiLABS Precision32 (ARM)

STMicro STM32 (ARM) 30% Qualcomm (any)
Microchip PIC 32-bit (MIPS) 20% Energy Micro EFM32 4%
[

Microsemi SmartFusion2 SoC FPGA (Cortex-M3) 4%

Xilinx Z: ith dual ARM Cortex-A9) [N 179 E
AT R SRR e Infineon XMC4000 (ARM) : 4%

5%

Freescale i.MX (ARM) _ 17% AMD Fusion, Athlon, Sempron, Turion, Opteron, Geode
Atmel AT91xx

FreescalePowerQUICC
16%
Renesas RH850

NXP LPC (ARM) 16%

FreescaleKinetis (ARM/Cortex-M4/MO)

Atmel SAMxx (ARM) 14% Freescale PowerPC 55xx 4%
Tl Sitara (ARM) 14% Microsemi FPGA (Cortex-M1, softcore) 3%
| Freescale PowerPC 5xx, 6xx 3%
Intel Atom, Pentium, Celeron, Core 2, Core iX - 13% Intel Itanium B 3%
1
Altera (Intel FPGA) SoC-FPGA (with dual ARM Cortex-A9) - 12% Freescale Vybrid (ARM) 3%
Arduino 12% Freescale 68K, ColdFire 2%
Microsemi SmartFusion SoC FPGA (Cortex-M3) 1 2%
Altera (Intel FPGA) Nios Il (soft core) _ 11% IBM PowerPC 4xx, 7xx 2%
Ti SimpleLink (ARM)* I 11% Infineon XMC1000 (ARM Cortex-M0) 1 2%
‘ Marvell 2%
TLINACKARM) - s Infineon Tricore 2%
Atmel (AVR32) [N 11% Xilinx Virtex-5 (with PowerPC 405) 1 2%
Atmel AT91xx/ATSAMxx (ARM) - 10% Infineon AURIX (TriCore-based) 1%
& MO/PSoC 5 ARM C 3 ! Cirrus Logic EP73xx, EP93xx (ARM) 1%
Cypress PSOC 4 ARM Cortex-M0/PSo ortex- - 9% AMD Alchemy (MIPS) 1%
Renesas RX - 8% SPARC (any) 1%
Broadcom (any) - 8% Xilinx Virtex-4 (with PowerPC 405) 1%
| Spansion (formerly Fujitsu) FM3 (ARM) 1%
10,
TR0 NCYs - L Infineon TriCore 1%
Xilinx MicroBlaze (soft-core) 7% w2017 (N = 617) Infineon TriCore-based 32-bit families AUDO MAX 1%
NVIDIA Tegra 6% AMCC PowerPC 4xx m 1%
Other (please specify)

Tl Hercules (ARM) 6%
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Is Olanaklari

» Kariyer.net is arama platformu uzerinde 08.01.2019 tarihi
itibariyle Gomulu Sistem Muhendisligi pozisyonu icin;

» Ankara icin yaklasik 45 adet ilan,
» Turkiye genelinde yaklasik 115 adet ilan bulunmaktadir.

SKILLS YOU NEED TO BECOME AN EMBEDDED
- SOFTWARE ENGINEER

2 i 3ReaI-Time Operating . |
7 Systems (RTOS)

I Und di f
1% 2 rardwareandi (3 e
u aﬁocation

components

freeloncermop
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Is Olanaklari

GENEL NIiTELIKLER

Elektronik Miuhendisligi, Bilgisayar Muhendisligi veya ilgili bolimlerden mezun olmak,
isletim Sistemleri (6zellikle Linux) ve gémiilii donanim/yazilim konularinda bilgi sahibi,
C, C++ yazihm geligtirme dilleri ile yazilim geligtirme deneyimine sahip,

Yazihm Mimarileri, Yazilim Tasarnmi ve Guncel Yazilm Gelistirme Metodolojilerine ilgili, bu
konulardaki gelismelere acik ve projelerde uygulanmasi konusunda bilgi sahibi,

e 4-7 yil yazihm gelistirme projelerinde ¢alismis,
» iyi derecede ingilizce bilmek,
e Seyahat etmeye engel bir durumu olmamak,

e Takim galismasina yatkin, iletisim yetenekleri gelismis,
« Analitik digtinme ve problem ¢dzme yetenegine sahip, ¢dzim odakili,
 Yeni teknolojileri aragtirma ve kullanma konusunda istekli, strekli gelismeye agik
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Is Olanaklari

Qualifications:

= Degree (Bsc or Msc) in Computer or Electrical-Electronics Engineering

= Knowledge of the full design cycle with C or C++ in embedded software development

« Experience in embedded peripheral communication protocols such as UART/USART, USB, 12C,
SPl and CAN

= Experience in wireless communication protocols such as Wi-Fi, Bluetooth, GPRS, LoRa, NB-IoT,
M-Bus, etc.

= Familiarity with software source control and bug tracking tools (Git, Jira, etc.)

= Preferred experience in STM32 series microcontrollers and socket programming applications with
TCPI/IP stack (IwlP, RL-TCPNEet, etc.)

= Preferred experience in developing industrial communication protocols such as Modbus
RTU/TCP, IEC 60870-5-104, etc.

= Preferred experience in Real Time Operating Systems (RTOS)

= At least 3+ years of experience in Embedded Software Engineering

Personal Skills:

= Self-motivated with strong analytical, communication and interpersonal skills
= Strong desire to learn and explore new technologies

= Have strong teamwork skills

= Effective time management skills

= Fluent both written and spoken English

You will work on:

= Software design, implementation, unit tests, module tests, debugging and release tasks in a
multi-site,

= international software development environment in smart grids and energy loT applications
= Producing high quality project deliverables

= Conforming to Endoks’ processes, quality standards, and guidelines




“In theory, there is no
difference between theory
and practice. But, in
practice, there is.

Jan L. A. van de Shepscheut

)J

Teoride, pratik ve teori arasinda bir fark yoktur. Ama pratikte, vardir.




Gomulu Sistemler ve
Gomuilu Sistemlerde
Yazilim Tasarimai

Astim Ahmed Demir

http://aademir.com

EMO Ankara



http://aademir.com/

