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Calisma (Sunum) Kapsami

Karmasik Bir Isletim

Sistemi ile C/C++/Python

Yuksek Seviye Ci ..

Basit Bir isletim Sistemi
ile C/C++

Saf C/C++

Assembly
Makine Kodu

Dusuk Seviye
(Bare Metal)
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Does your current embedded project use an @
operating system, RTOS, kernel, software ASPENCORE
executive, or scheduler of any kind?

Fairly consistent usage of RTOS, kernels, execs,
schedulers over past 5 years

86% of those not using RTOSes,
said the main reason RTOSes

72%
67% ° 69% 68% 68%

are NOT used is simply that
they are not needed.

33%

0,
28% 31% 32% 32%

Yes No
m2017 (N = 818) 2015 (N=1,125) ®m2014 (N =1,493) w2013 (N=2,082) m2012(N=1,712)
EE’Tims EthddEd 2017 Embedded Markets Study © 2017 Copyright by AspenCore. All rights reserved.
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My current embedded My next embedded

ASPENCORE

project uses: project will likely use:

39%
36%
34%

Open-source OS/RTOS,
without commercial support

Open-source OS/RTOS
without commercial support

Commercial OS/RTOS Commercial 0S/RTOS

29%
31%

Internally developed or in-

Internally developed or in-
house OS/RTOS

house OS/RTOS 19%

20%
19%

19%

15%

W 2017 (N =539) o B2017 (N = 647)

Commercial distribution of an 1% 2015 (N = 804) Commercial distribution of :;ﬂ//" 2015 (N = 954)
open-source OS/RTOS 13% M 2014 (N = 1003) open-source OS/RTOS " o m2014 (N = 1394)

- 2013 (N = 1402) 130/° m2013 (N = 1992)

M 2012 (N = 1152) * m2012 (N = 1620)

EE|Tims embedded 2017 Embedded Markets Study @ 2017 Copyright by AspenCore. Al rights reserved.
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Please select ALL of the operating systems @
you are currently using. ASPENCORE

Embedded Linux 22%

FreeRTOS 20%

? In-house/custom

Android

Debian (Linux)

Ubuntu

Microsoft (Windows Embedded 7/Standard)

Texas Instruments RTOS
ITexas Instruments (DSP/BIOS)
| Micrium (uc/os-in)

Microsoft (Windows 7 Compact or earlier)
Keil (RTX)
Micrium (uC/05-)

Gergek Zaman“ IWind River (VxWorks)

I AnalogDevices (VDK)

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

Express Logic (ThreadX)
Freescale MQX

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

Angstrom (Linux)

Green Hills (INTEGRITY) |
Brse Currently using an operating system

EE Times E[T]I:]EljdEd 2017 Embedded Markets Study © 2017 Copyright by AspenCore. All rights reserved.
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Please select ALL of the operating systems you are
considering using in the next 12 months. ASPENCORE
FreeRTOS 28%
Embedded Linux 27%
In-house/custom 19%
Android 17%
Debian (Linux) 12%
Ubuntu 11%
Micrium (uC/OS-Il) 9%
Texas Instruments RTOS 8%
Micrium (uC/0S-11) 6%
Microsoft Windows Embedded 7/Standard 6%
Express Logic (ThreadX) 5%
Keil (RTX) 5%
Texas Instruments (DSP/BIOS) 5%
Freescale MQX 5%
Wind River (Linux) 5%
Microsoft (Windows 7 Compact or earlier) 4%
Wind River (VxWorks) 4%
Red Hat (IX Lunix) 4%
AnalogDevices (VDK) 4% 2017 (N = 568)
Green Hills (INTEGRITY) 3%
QX (QNX) 3% Only Operating Systems with
Segger (embOs) 3% 3% more are shown
Mentor Graphics Linux 3%
Wittenstein HIS(OpenRTOS/SAFERTOS 3%
Angstrom (Linux) 3%
Base: Those who are considering an operating system in any project in the next 12 months
EErTimeS EmbEddEd 2017 Embedded Markets Study © 2017 Copyright by AspenCore. All rights reserved.
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FreeRTOS
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FreeRTOS

« 2003 yilindan itibaren gelistirilen, guncel surumu v10
olan acik kaynak kodlu, ucretsiz bir gercek zamanli
Isletim sistemidir.

* Yakin zamanda Amazon AWS tarafindan desteklenmeye
baslanmis (loT platformu icin) ve «<Amazon FreeRTOS»
adi ile sunulmaktadir.

 MIT lisansi ile sunulmaktadir. Kaynak kodunda kapali
degisiklikler yapilabilir.

« Dusuk guclu mikrokontrolculerden yuksek performansii
islemcilere kadar 35'ten farkli islemci ailesini
desteklemektedir.
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FreeRTOS

 6KB — 12KB arasi hafiza izi, dusuk hafizaya sahip
platformlarda kullanimina imkan saglamaktadir.

 FreeRTOS'un web sitesinden erisilebilen iyi hazirlanmis
eqitim ve referans kaynaklar vardir. Her islemci ailesi igin
ornek proje bulunmaktadir. FreeRTOS, tek basina
calisilarak 1-2 hafta icerisinde ogrenilebilir.

» Geligtiriciler ve topluluk tarafindan forum tzerinden
yeterli destek saglanmaktadir. Ucretli destek icin
OpenRTOS dusunulebilir.
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Temel Isletim Sistemi ve FreeRTOS Bilesenleri

Task
Management

Device I/O Synchnzuzatlon

management Communication

Kernel

Interrupt & Memory
Event Handling Management

Timer
Management
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Temel Isletim Sistemi ve FreeRTOS Bilesenleri

« Temel iki bilesen: Scheduler (Zamanlayici) ve IPC
(Inter-Process Communication)

« Scheduler: pre-emption ve time slicing ozellikleri
konfigure edilebiliyor.

« |IPC: queue, mutex, semaphore yapilari sunuluyor.

« Software Timers: Periyodik veya tek seferlik zamanli
Islerin yapilmasi icin kullanilabilir.

« Heap Management: Farkli senaryolar igin optimize
edilmis 5 farkli heap yonetimi yontemi sunulmaktadir.
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Artilar ve Eksiler
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Artilari

0 Ekip Calismasini Kolaylastirmasi

Farkli geligtiricilerin yazdigi kodlarin entegrasyonu,
«bare metal» yazilimlara kiyasla FreeRTOS
mekanizmalari (Scheduler, IPC vb.) ile daha kolay
entegre edilmigtir.

o Kisitl Donanim Sayisi ile Gelistirme Yapmanin
Kolaylasmasi

Platformlar (kartlar) arasindaki kod tasimayi
kolaylastirmasi ve Windows’ta calisan emulator
bulunmasi.
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Artilari

0 Donanimdan Soyutlanabilme

ISR kodlarinin kismi olarak FreeRTOS tarafindan
saglanmasi, «bare metal» yazilimcilari igin «yeteri
kadar» soyutlanma imkani sunar.

o Yazilimin Alt Parcalara Daha Kolay Bolunmesi

«Task» ve IPC yapilari sayesinde problem, ufak
parcalara daha kolay bdélinebilmektedir.
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Eksileri

Hata Ayiklamanin

Zorlasmasi g I
«Bare metal» ile Zaman
kargilastirldigi e | &
zaman standart hata

aylklama (debug)

yontemleri yetersiz i g I
kalabilmektedir. === [
Bunun igin H
«FreeRTOS Aware = H e
Debugger» ¢cozimleri == |

kullanilabilir. e
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Eksileri

° FreeRTOS ile Calismanin Ogrenilmesi
+ |gletim sistemi ile calismanin,
« Multi-tasking kodlamada dikkat edilmesi gereken

noktalarin (kaynak paylasimi vb.) ogrenilmesi
gerekmektedir.

X
vTaskParserRx vTaskParserTimer2 vTaskParserTimerl
. . . Parser Rx Parser Internal Trigger 2 Parser Internal Trigger |
Int maln(VOId) PRIL:18 i~ PRI:12 PRIL:12

{ Periyot ' araliklarla g
I 1 Frame Veri Gonder tettk ver Periyof 1 araliklarla GLE
H H tetik ver
[* ilklendirmeler */

vTaskParser

Parser

while(1) -
{ ] / rame Veri Gonder\z

[* Tum islemler */ T |
} Parser Tx
} | PRI:18
«Super Loop» Yaklasimi FreeRTOS «Task» lligkileri
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Tavsiyeler

 FreeRTOS web sitesindeki egitici dokumanlar ve
referans dokumani gelistirmeye baslamadan once
okunmalidir.

« Calisilacak islemci (platform) icin hazirlanmis ornek
proje FreeRTOS sitesinden indirilip, onun Gzerinden
gidilmelidir.

« Kodlamaya baslamadan once problemin igletim
sisteminin calistiracagi «task»’lara nasil bolunecegi, IPC
mekanizmalari ve «task» oncelikleri kurgulanmalidir.

« Xilinx tranleri icin SDK’da FreeRTOS projesinin «bare
metal» proje Uzerine elle eklenmesini 6nermekteyiz.
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Tesekkurler

Sorulariniz
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