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Pa3paboTka BCTPOEHHbIX CUCTEM

“Korga a rosopto o cucteme (ACY-TTI1) B Hen BooOLLEe He
OOMKHO ObITb 3ameTHO OC, oHa Tonbko MellaeT”

OC ponmxHa obecne4ynBaTtb 3anyck u paboty
Heobxogaumoro npuknagHoro MO



Embox

Embox — cBobogHasi onepaumoHHaa cuctema peanbHOro BpeEMeEHM
(RTOS), pa3spabaTtbiBaemag o BCTPOEHHbIX CUCTEM.

OcHoBHas nges ncnosnb3oBaHue NO JiInHyke B bonee 6e3onacHOM u
aOeTePMUHUPOBAHHOM, MEHEE PECYPCOEMKOM U
9HepronoTpebssaoLLEM OKPYKEHUN



Embox

OnepaunoHHasi cuctema nog KOHKPETHYO 3agadvy,
OCHOBaHHas Ha cneuuanbHoM DSL s3bIke U
Mcnonb3yoLlas:

e CTaTtnyeckyro nHdopmaumio 0 3agadax yCTpomucTea

e CTaTnyeckyro KOHpUrypaumo cuCTeMbl

e CTatnyecknm aHanma 3aBUCUMOCTEN

e CTaTnUYeCKylo NMPoBEPKY NapameTpoB CUCTEMbI

Embox build system:
KBuild + OpenEmbedded + DevTree
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Mybuild-npouecc

Makefile
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Embox

CsowncTea nony4eHHOW CUCTEMDbI:
o QOTcyTcTBYET U3ObITOYHAsA PYHKLUMOHANBbHOCTb
B OKOHOMUSA BbIYUCIIUTESbHBIX PECYPCOB
m  OKOHOMUS SHepronoTpedbneHusd
o YnpoLlleHue ceptudukaumm cuctembl

o HeB03MOXHOCTb 3anycka BpeaoHOCHbIX MPUIOXKEHWUN



Embox

e [lognepxuBaet: x86, ARM, RISC-V, MIPS, E2k, ...
e AOpo C BbITECHAIOLWEN MHOIMO3a4a4HOCTbHO
e lImeeT pannoByto, ceTeBble, Apyrme noacucTemsl

e |ImeeT Habop NPUBbLIYHBIX KOMaHA

Multithreading Multitasking

e POSIX nHtepdeinc e

Scheduler
Interrupts Strategy sched_yeild
o

sched_sleep
Soft IRQ SRS WESE Critical AP|

softirg_install
softirqg_raise

IRQ

attach
detach

irg_
irg_




Cpepna ncnonHeHus

[MpunoxeHue

Bubnunotekn n cnyxobl

CtaHgapTHas bubnuoteka

Anpo OC (cucTemMHble BbI30BbI)

AnnapaTtypa

N3onnpoBaHHas cpeasa

11



Embox: Hello world

[ToTpebytoTcs:
1. WcxoaHbin ko
2. OnwncaHue moaynga (Mybuild)

3. OnuncaHue cuctemobl (mods.conf)
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Embox: Hello world (source)

OObIYHbIN C dhann

#include <stdio.h>

int main(int argc, char **argv) {

printf("Hello, world\n");
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Embox: Hello world (Mybuild)

package embox.cmd

@AutoCmd

@Cmd(name = "hello_world", help="First Embox
application")

module hello_world {

source "hello_world.c"
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Embox: Hello World (mods.conf)

include embox.kernel.task.resource.idesc_table(idesc_table size=32)
include embox.kernel.task.resource.sig_table(sig_table size=20)

include embox.kernel.task.resource.env(env_per_task=4,env_str len=64)
include embox.kernel.thread.thread _local _none

include embox.kernel.thread.thread _cancel disable

include embox.kernel.thread.signal.siginfoq(siginfo_pool _sz=8)

@Runlevel(2) include embox.kernel.sched.strategy.priority based

include embox.cmd.hello_world
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Embox: Mybuild (extbuild)

e (Cbopka O JInHyKkc ¢ nx opurmHanbHOW
cbopkou

e AHanor

o ./configure; make; make install;

17



Embox: Mybuild (extbuild)

@Build(stage=2,script="$(EXTERNAL_MAKE)")

@Cmd(name = "nano”,

")

module nano {
source "*"BUILD/extbld/AMOD_PATH/install/nano.o"
@NoRuntime depends embox.compat.posix.regex

depends embox.compat.posix.LibCurses
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Embox: Mybuild (extbuild)

PKG_NAME := nano
PKG VER :=2.2.6

PKG_SOURCES :=
http://www.nano-editor.org/dist/v2.2/$(PKG_NAME)-$(PKG_VER).tar.gz

$(CONFIGURE) :
export EMBOX_GCC_LINK=full; \
cd $(PKG_SOURCE_DIR) && ( \

JIconfigure --host=$(AUTOCONF_TARGET_TRIPLET) \

-target=$(AUTOCONF_TARGET _TRIPLET)\
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Embox: Mybuild (extbuild)

$ (BUILD)
cd $(PKG SOURCE DIR) && ( \
$ (MAKE) MAKEFLAGS='S (EMBOX IMPORTED MAKEFLAGS) '; \

)

touch $@

$ (INSTALL)
cp $(PKG_SOURCE DIR)/src/nano $(PKG INSTALL DIR)/nano.o

touch $@
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OKpyXeHue paspaboTymka

[ns cbopkn TpebyeTcs:
e Cross-compiler
o Embox ncnonbayet ‘gec’ or ‘llvm’
e CrtaHpapTHasi bubnuoTeka a3bika C
o (CobcTtBeHHas KOHUrypupyemas ombnmoTteka
e [lononHutenbHble OUBNMOTEKU

o JlnHkyloTCa Bce moaynun (bubnmoTekn) onmcaHHbIE B
mods.conf nnn noararneaembie rnNo 3aBMCUMOCTAM

21



Embox: nyTy kK gononHuTenbHbiM bubnmotekam

[1ns nobaBneHne nyTem aKkCnopTUpyemMbiX OUONMMOTEKON
ncnonb3yetca aHHoTauusa @BuildArtefactPath, a npwu
ncnosnb3oBaHun aHHoTaums @BuildDepends
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Embox: Additional library

@BuildDepends(gcc_build)

@BuildArtifactPath(cppflags_before="-1$(abspath
$(EXTERNAL_BUILD_DIR))/third_party/gcc/gec _build/install/_target/include/c+
+/_gcc_version -I$(abspath
$(EXTERNAL_BUILD_DIR))/third_party/gcc/gec_build/install/_target/include/c+
+/_gcc_version/_target")

static module libstdcxx extends embox.lib.libstdcxx {
@AddPrefix("*"BUILD/extbld/third_party/gcc/gec_build/install/libs")
source "libstdc++.a"

@NoRuntime depends gcc_build
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Embox: Additional library (BuildDepends)

@AutoCmd

@Cmd(name="stl_demo_sort1",
help="example for stl algo sort",
man="")

@BuildDepends(embox.lib.libstdcxx)

@Build(stage=2,script="true")

module stl_demo_sort1 {

source "sort1.cpp”

@NoRuntime depends embox.lib.libstdcxx
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[MpunoxeHuna ACY-TTT

e B ACY-TI npumeHsatotca ([Nporpammmpyemele
INornyeckune Kontponnepsl) MNJIK. Nx paspaboTka
perrnameHTupoBaHa ctaHgaptom MOK 61131

e Pasgen 3 (MOK 61131-3) cneumdnumnpyeT A3bIKu
nporpammupoBaHua anga MNJiK

e OTKpbITble NPOEKTbI ANA cpeacTBa pa3pabdboTku Ans
1K

o Beremiz (MOK 61131-3)
o 4Diac forte (IEC 61499)
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[TpunoxeHua ACY-

e [eHepupyoTcs gonycTumMblie dYHKLMOHaNbHbIE OroKu

Beremiz - ~Blink~ D & &

File Edit Display Help

i mBEE e Bl g ROmpBt= e
ke Blink ®| B config.resource1 | 57|IEC code s
Project - Library | Debugger
« | Unnamed Description: ClassFilter: = All v B - $ ‘Q —
anthnk # Name Class Type Location Initial Value Option Documentation |:->--Standard Function blocks
e resouice? 1 blink_led Local BOOL »--Additional function blocks
2 ToNo Local TON |: 7 Embox
LED_ON
3 TOFO0 Local TOF | LED_OFF
4 LED_ONO Local LED_ON |:->-Type conversion
c irnoarca PO irnoAre »-~Numerical
| A »--Arithmetic
>--Time
>--Bitshift
> Bitwise
>-Selection
"? config.resourcet.instance0 v ev| > Compansonv
n . >--Character string
#|blink_led (BOOL) o User-defined POUs
@ TONO (TON) E ]
& TOFo (TOF)

B LED_ONO (LED_ON)
@ LED_OFFO (LED_OFF) K
T LED_ON1 (LED_ON)

@ LED_OFF1 (LED_OFF)

Search | Console | PLCLog

o

Disconnected



Embox Ha K1921BI' 015

e [eHepupytotca ST

e TpaHcnupyetcsa B Cu oo

File Edit Display Help

< e

Project

~¢¥ Unnamed

ar]

B8 resourcel

Beremiz- Blink

" A -
X BB [Ql) A
BerBlink | -|IECcode @
1 JPROGRAM Elink
2 VAR
3 blink led : BOOL;
4 TONO : TON;
5 TOF0 : TOF;
6 LED_ONO : LED_ON;
7 LED_OFF0 : LED_OFF;
8 LED_ON1 : LED_ON;
= LED_OFF1 : LED_OFF;
10 R _TRIGL : R_TRIG;
o - F_TRIG1 : F_TRIG;
12 END_VAR
13
14 TONO (EN := TRUE, IN := NOT(blink _led), PT := T#ls);
15 TOFO (EN := TONO.ENO, IN := TONO.Q, PT T#1s);
16 blink led TOF0.0Q;
17 R_TRIG1 (CLK blink_led);
18 LED_ONO (EN R_TRIG1.Q, LED := 0);
19 F_TRIGI1 (CLK blink_led);
20 LED_OFFO (EN F_TRIG1.Q, LED
21, LED_ON1 (EN LED_OFF0.ENO, LED
22 LED OFF1(EN := LED_ONO.ENO, LED
23 END_PROGRAM
24
25
26 CONFIGURATION config
2
28 RESOURCE resourcel ON PLC
29 TASK taskO (INTERVAL := T#50ms,PRIO! =0);
30 PROGRAM instance0 WITH task0 : Blink;

31 END_RESOURCE
32 END_CONFIGURATION

Search | Console | PLCLog

emiz/examp
C code.

Disconnected

paboTaHHbIM matlEC

Library | Debugger
Q sea
Standard function blocks
Additional function blocks
Embox

LED_ON

LED_OFF
Type conversion
Numerical
Arithmetic
Time
Bitshift
Bitwise
Selection
Comparison
Character string
User-defined POUs

<

VY Y Y YYYY Y
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Embox Ha K1921BI'015

HUNIT (Bxoout B 'K OriemeHT)
RISC-V, MN3Y 1mb, O3Y 256 + 64 kb
Pa3paboTanu Tonbko apaneepa

[lepeHoC pearibHbIX NPOEKTOB

PLATFORM

VOSTOK |

https://habr.com/ru/articles/881784/

PLATFORM
VOSTOK



https://habr.com/ru/articles/881784/
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3akno4yeHue

e (Co3adaHme cTaTn4eckoro N30JTIMPOBAHHOIO OKPY>XEHUNA
NO3BOSIAET MOBLICUTb BE30MaCHOCTb U HE NOoTEPATb B
Nnpon3BoaANTEINIBHOCTHU

e [lpu paspaboTtke obbekToB KW gomkHa yyntbiBaTbCA
6e30MacHOCTb CUCTEMbI B LIEMNOM.

e Bo03MOXHbIN cnocob rnoBbILeHNS 6e30MacHOCTU 3TO
ncnosnb3oBaHne npuHumna Secure By Desing
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CcbIinku

CTpaHuua npoekTa
http://embox.qithub.io/

Peno3utopuin npoekTa
https://github.com/embox/

Youtube kanan
https://www.youtube.com/@embox-rtos

Tenerpamm KaHan
https://t. me/embox chat
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http://embox.github.io/
https://github.com/embox/
https://www.youtube.com/@embox-rtos
https://t.me/embox_chat

Contacts

Anton Bondarev

e anton.bondarev2310@agmail.com

e @anton_bondarev_embox
[
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