0S:DAY @

OnbIT pa3padboTKn " NpPUMEHEeHUs CUCTeMbl COOPKM Ha
OCHOBe crneunanmn3npoBaHHOro A3biKa NporpaMmMupoBaHus

AHmoH boHOapes
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Embox

OTkpbiTag OC anst BCTPOEHHbIX CUCTEM
KoHdurypupyemas, Kak ans odeHb ManeHbKUX CUCTEM,
Tak 1 N4 “nofHoUeHHbIX” Linux NpunoXxeHnm

[1na 3apaHee cneundununpoBaHHON PYHKLMOHANBHOCTH
CepTuduumpyemas nporpammHas nnargopma
CTatun4yeckn KOHpUrypupyemasi



Cucrtembl cOOpKH

LOononHatT 6usHec noruky MO

YnpowalT co3gaHme koHdurypupyemoro MO
YMEHbLLAKT CINOXXHOCTb KOMMJIEKCHbBIX CUCTEM
icnonb3yloT cTaTUYECKYo MHJpoOpMaLMKo O CUCTEME



Cuctembl coopku. Uctopus

He TpeboBanunck, XxBatano KoMmnunsatTopa

make

O ynpowlaeT nepecbopKy CUCTEM C MHOXECTBOM
doannos

autotools

O MO3BOSIAET 3aJaBaTtb pa3nunyHble napameTpsl 1O

cmake

O TO3BOSIAET ONUCLIBaTb Npasuia cbopku



Cuctembl coopku. Uctopus

e KBuild

o cuctema cbopku ansa aapa
e OpenEmbedded

o Cwuctema cbopkn gnsa cosgaHnst AMCcTpmbyTnBOB
e Device tree

O ynpoLwlaeT 3agaHne KoHdpurypaumm annapartypbl



Cucrembl COOpPKM.

icnonb3yeTtcsa cneunanmsmpoBaHHbIN A3bIK
OnuncaHue oTaeneHo oT Koda nporpaMmmbl
CneuunanbHbIN A3bIK AOIMKEH ObITb MakCcUMarbHO
NPOCTbIM

icnonb3yeTca reHepaumsi B s13bIkM Donee HU3KOro
YPOBHS



Embox

OC ans BCTPOEHHLIX CUCTEM

[1na 3apaHee cneundnumpoBaHHOU PYHKLMOHANBLHOCTU
CepTndnumpyemas nporpammHasg nnatgopma
CTatun4yeckn KOHpUrypupyemas



Mybuild-nges

Text editor or IDE

Plug-in for Eclipse IDE

@ = i [En

Developer
build model inference

type check and validation of module options
rich error diagnostics

Mybuild

command line interface
incremental and parallel builds

GNU Make

c)d

User



Mybuild-TpeboBaHus

He pormkeH TpeboBaTb AOMNOMHUTENbHbLIX CPEACTB
pa3paboTKu

Ou4eHb NpocTon “06BLEKTHO-OPUEHTUPOBAHHLIN A3bIK
B0O3MOXHOCTb BHeapeHUa 3aBUCUMOCTEN MexXay
Moaynsmum

Bo3MOXXHOCTb rnepeaayu napameTpoB MoayIto
B0O3MOXHOCTb NOCTPOEHUA NONMHOW MOAENN KOHEYHOW
CUCTEMBI



Mybuild-mogenb
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Mybuild-npouecc

[ Read Myfiles ]
|

Parse Myfile

!

[ Create Myfile-model ]

.

[ Cache Myfile-model ]

!

[ Link ResourceSet ]

!

Check ResourceSet

!

Cache ResourceSet
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Mybuild-npouecc

Makefile

MAKELEVEL: 0

Check
GNU Make version

Export tool names
and build directories

Spawn a sub-make
for each goal

N =z

s

N/
MAKELEVEL: 1

~

mk/main.mk
help —  clean — confload all > build
s L
e N A
mk/load.mk MAKELEVEL: 2

mk/load-mk.inc.mk

Spawn a sub-

L

Prepare and cache
Mybuild scripts

mk/load-mybuild.inc.mk
make with all

Read my-files and
create build model

the scripts
preloaded




OnucaHune TpedboBaHUUN CUCTEMbI

configuration conf {
@Runlevel (0) include embox.arch.x86.kernel.arch
@Runlevel (0) include embox.arch.x86.kernel.locore

@Runlevel (0) include embox.arch.x86.kernel.context
@Runlevel (0) include embox.arch.x86.kernel.interrupt
@Runlevel (0) include embox.arch.x86.mmu

@Runlevel (1) include embox.driver.interrupt.i82s59
@Runlevel (1) include embox.driver.clock.pit
1)
1)

@Runlevel ( include embox.kernel.timer.sys_timer
@Runlevel ( include embox.kernel.time.kernel_time
@Runlevel (1) include embox.kernel.timer.sleep

@Runlevel (1) include embox.kernel.timer.strategy.list_timer
@Runlevel (1) include embox.kernel.time.timekeeper
@Runlevel (1) include embox.kernel.irq

@Runlevel (1) include embox.kernel.critical

@Runlevel (1) include embox.kernel.task.mult1

@unlevel (1) include embox.kernel.timer.sleep

@Runlevel (1) include embox.kernel.timer.strategy.list_timer
@Runlevel (1) include embox.kernel.timer.sys_timer
@Runlevel (1) include embox.kernel.time.kernel_time
@Runlevel(2) include embox.driver.net.ne2k_pci

@Runlevel (2) include embox.driver.net.loopback

@Runlevel (2) include embox.driver.net.el000O

@Runlevel (2) include embox.driver.virtual.null

@Runlevel(2) include embox.driver.virtual.zero



OnucaHue moayneu

module 1rg extends i1rg_api {
option number action n = 0
option number entry n = 0

source "irq.c"

depends 1rq_lock

@JoRuntime depends irq_stack

@oRuntime depends embox.mem.objalloc
depends embox.driver.interrupt.irqctrl_api
@oRuntime depends embox.profiler.trace



'pach moaynen

embox.arch

system

embox.arch.arm

Ids

lego_nxt.driver
nxt_avr_init

embox.kernel timer

head_timer

embox kernel timer
sleep_nosched

embox.arch

Ids
embox.driver
at9l_twi
lego_nxt driver
soft_i2c
embox kernel timer
sys_timer
embox kernel timer
timer_api
embox.driver.clock
at91_pitc
embox kernel.timer
sleep_api

embox.framework

LibFramework

embox.driver

at9l_tc

embox.driver.gpio

at91_pins

embox.kernel time
clock_event

embox kernel

softirq
embox.arch
clock

embox.kernel time

clock_source

lego_nxt.driver
nxt_sound

embox.framework
runlevel

embox framework
example

embox framework
service

embox.framework

cmd
embox.util
LibUtil
embox framework
test
embox.driver.gpio
pins

embox.prom
prom_printf

embox.arch.arm

libarch

embox.kernel
main

embox.arch.arm kernel

locore

embox.arch.arm.kernel

arch

embox.driver.interrupt

at91_aic

lego_nxt.driver

nxt_diag_led

embox.kernel

irq

embox.mem

pool_adapter

embox.framework

mod
embox.lib
LibC
embox.prom
printf
embox.arch
libarch
embox.driver.diag
diag_api
embox.arch
locore
embox.arch.arm
cpu

embox.driverwatchdog

at91_wdtc

embox.arch
interrupt

embox.kernel

critical
lego_nxt.driver
nxt_lcd
embox.mem
objalloc

embox.mem

pool

embox.arch

cpu



[MpoBepkKka TpedboBaHUN

e Unit-TectupoBaHue
e /lHTerpaunoHHLIe TEeCTh



Unit-tectupoBaHue

#include <kernel/spinlock.h=
EMBOX_TEST_SUITE("kernel/spin_lock tests");

TEST_CASE("spin_lock can lock after initializing") {
spinlock_t 1 = SPIN_UNLOCKED;

test_assert_not_zero(spin_trylock(&l));
spin_unlock (&L);

TEST_CASE("spin_lock is reusable object") {
spinlock_t T = SPIN_UNLOCKED;

test_assert_not_zero(spin_trylock(&l));
spin_unlock(&l);

test_assert_not_zero(spin_trylock(&l));
spin_unlock (&) ;
1

TEST_CASE("spin_lock cannot lock one object twice") {
spinlock_t 1 = SPIN_UNLOCKED;

test_assert_not_zero(spin_trylock(&l));
test_assert_zero(spin_trylock(&l));

spin_unlock (&L);



Unit TectupoBaHue

@estFor(embox.kernel.irq)
module i1rq_test {
option number i1rq nr = 10
option number outer_irq nr = 10
option number 1inner_irq nr = 11
option boolean forced i1rq clear = false

source "irq_test.c"

depends embox.kernel.1irq
depends embox.framework.test



Unit-Tectbl

Embox kernel start
runlevel: init level is 0

unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
test:
test:
test:
test:
test:
test:
test:
test:
test:
test:
test:
test:

initializing
initializing
initializing
initializing
initializing
initializing
initializing
initializing
initializing
initializing
initializing
initializing
initializing

running embox.
running embox.
running embox.
running embox.
running embox.
running embox.
running embox.
running embox.
running embox.
running embox.
running embox.
running embox.

.driver.interrupt.irgmp: done
.kernel.task.task_resource: done
.kernel. task.task_table: done
.driver.clock.gptimer: done
.kernel.task.kernel_task: done
.kernel.time.jiffies: done
.kernel.thread.starter: done
.mem.static_heap: done
.security.seculog_file: done
.security.smac: done
.kernel.time.timer: done
.kernel.time.kernel_time: done
.net.dev: done
.math.math_test
.recursion
.stdlib.gsort_test
.stdlib.bsearch_test
.util.array_test
.util.hashtable_test
.util.tree_test
.util.slist_test
.util.list_test
.util.bit_test
.hal.ipl_test
.framework.mod.member.ops_test

done
done

done

. done

done



Mybuild-ycnexn

icnonb3yeT ToNbKo make + KOMMUNATopP

[TpocTON “00BEKTHO-OPUEHTUPOBAHHBLIN" CUHTAKCUC
CpencrBa Ansa BHeApPeHUA 3aBUCUMOCTEN

Cpencrtsa onga nepegaym napameTpoB K MOAYIHO
CpepactBa ansa nocTpoeHUst NOMHOM MOAENN KOHEYHOW
CUCTEMBI



Mybuild

[ToroBopuM 0 npobrnemax



Mybuild-npumep mogenn



Mybuild-npobnemsbi

e OrpomHble Mmoaenun peanbHON CUCTEMbI
e CunbHO 3amennunca npouecc cobopku
e CuNbHO YCNOXHWUICSA aHanma KoHdurypauum



OnucaHue moayneu

module 1rg extends i1rg_api {
option number action n = 0
option number entry n = 0

source "irq.c"

depends 1rq_lock

@JoRuntime depends irq_stack

@oRuntime depends embox.mem.objalloc
depends embox.driver.interrupt.irqctrl_api
@oRuntime depends embox.profiler.trace



Mybuild-npobnemsbi

e EOMHCTBEHHas peanusayma abCTpaKkTHOro Kracca
e 3aBUCMMOCTU TONbKO B paHTanme
e HeT yCrnoBHbLIX 3aBUCUMOCTEN



Cuctema coopku (ExtBuild)

PKG_NAME := nano

PKG_VER 2.2.6
PKG_SOURCES := http://www.nano-editor.org/dist/v2.2/$(PKG _NAME)-S$ (PKG VER) .tar.gz
PKG MD5 := 032332e480689a008eb98feb1b599807
PKG PATCHES := pkg patch.txt
include S(EXTBLD_LIB)
S (CONFIGURE)

export EMBOX GCC LINK=full; \

cd $(PKG_SOURCE DIR) && ( \

./configure --host=$ (AUTOCONF TARGET TRIPLET) \

—--target=$ (AUTOCONF TARGET TRIPLET) \

)
touch $@



Cuctema coopku (ExtBuild)

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

cp $(PKG SOURCE DIR)/src/nano $(PKG INSTALL DIR)/nano.o
touch $0@



Cuctema coopku (ExtBuild)

@App
@AutoCmd

@Build(stage=2,script="5 (EXTERNAL MAKE)")

@Cmd (name = "nano",
help = "Text editor",
man = """
NAME
nano - Nano's ANOther editor

lll)

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

depends embox.compat.posix.LibCurses



CtopoHHue BSP

package third party.bsp.stmf/cube

@Build(stage=1, script="95 (EXTERNAL MAKE) download extract patch")

@BuildArtifactPath (cppflags="-DSTM32F746xx

-IS (ROOT DIR)/third-party/bsp/stmf7cube/ $ (addprefix

—IS (EXTERNAL BUILD DIR)/third party/bsp/stmf7cube/core/STM32Cube FW
_F7 V1.5.0/,Drivers/STM32F7xx HAL Driver/Inc
Drivers/BSP/STM32746G-Discovery/
Drivers/CMSIS/Device/ST/STM32F7xx/Include Drivers/CMSIS/Include
Projects/STM32746G-Discovery/Examples/BSP/Inc)")

static module core extends third party.bsp.st bsp api {



CtopoHHue BSP

@BuildDepends (third party.bsp.stmf7cube.core)
module stm32f7cube eth {

source "stm32f7cube eth.c"

source "stm3Z2cube eth.c"

@IncludeExport (path="drivers/net",

target name="stm32cube eth.h")
source"stm32f7cube eth.h"
option number log level=0

depends embox.net.skbuff



Mybuild-npobnemsbi

e CBsA3b cnuctemMbl COOPKN TOMNBKO C UCXOQHUKAMKU MOAYNS
e BHeceHbl Ky4u AONONHUTENbHBIX aHHOTaALMA AN A3blKa
e BBeaeHbl pasnnyHble YPoBHU COOPKM



Mybuild-npouecc

Makefile

MAKELEVEL: 0

Check
GNU Make version

Export tool names
and build directories

Spawn a sub-make
for each goal

N =z

s

N/
MAKELEVEL: 1

~

mk/main.mk
help —  clean — confload all > build
s L
e N A
mk/load.mk MAKELEVEL: 2

mk/load-mk.inc.mk

Spawn a sub-

L

Prepare and cache
Mybuild scripts

mk/load-mybuild.inc.mk
make with all

Read my-files and
create build model

the scripts
preloaded




Mybuild-npobnemsbi

e PaspaboTka Ha sa3blke make
o HenoppgepxuBaemagd
o Hepacwupsemas



Mybuild-nepcneKkTuBbl

3agaTb CEMaAHTUKY A3blKa
3agaTtb rpaMmaTuky A3blka
OTtoenutb oT Embox

Peann3oBaTtb Ha KakoM HMOyAb NOAOEPKMBAEMOM
a3blKe



KOHTaKTbI

CTpaHuua npoekTa

ﬁ http://emboxing.ru/
Penosntopuin npoekrta

https://qgithub.com/embox/

AHTOH BboHpapeB
u anton.bondarev2310@amail.com
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