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Raspberry Pi: onepaunoHHblie CUCTEMBI

Linux-cncremsi:
@ Raspberry Pi OS (Raspbian)
@ Pidora
@ Arch Linux ARM
OnepaunoHHasa cucTemMa peasibHOro BpeMeHN:
@ freeRTOS
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Embox - onepaunoHHaa CMCtTeMa peaJibHOro BpeMeHM
nnsa BCTpanBaeMbIX CUCTEM.

@ MoaynbHOCTbL
@ KpoccniathopMeHHOCTb
e RISC-V
e x86
e MIPS
@ lMoppepxka POSIX
e SSH
e Qt Embedded
e Dropbear

Puc.: Nlorotun Embox
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Llenb n 3apa4u

Lenb gaHHon paboTel - nobaBnTb Raspberry Pi B
CNMCOK nogaepxmpaeMbix apxutektyp OC PB Embox.
3afaun:

@ MposecTun 0630p NnpeameTHoM obnacTun
@ PeanunsoBaTb apXMUTEKTYpPO-3aBUCMMbIE YacTu s4pa
@ PeanusoBaTb ApariBepa OCHOBHbIX YCTPOWCTB

@ [NpoBecTu anpobaunio NONYYEHHOr 0 peLleHns Ha
Raspberry Pi
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Embox: apxntekTypo-3aBucrMmas 4acTb U

Apaneepa
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ApPXUTEKTYpPO-3aBUCUMas YacCTb aapa

Mpoueccop Raspberry Pi - ARM Cortex-A7.

@ [MoppepxuBaeT apxutekTypy ARMV7,
peanu3oBaHa B Embox

KOMMOHEHTbI Ha 3TON apXUTEKType:
@ bootcode
@ exception table
@ vfork
@ contextswitch
@ n gpyrue
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KapTa namaTtun

KapTa namaTu onpenenseT NosIoXKeHne permnoHos
namaTu.

1 /%

2 * Linkage configuration.
3 %/

4

5 RAM (0x800
6

7 [* section (region[, lma_region]) */
8 text  (RAM)

9 rodata (RAM)

10 data  (RAM)

11 bss (RAM)

9, 512M)

Puc.: PasaMeTKa KapTbl MaMATu
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bootcode n exception table

bootcode - BbINOAHAET HaYaNbHYIO MHULKANN3aALUIO
CUCTEMbl.

@ HnumnanusnpyeT perncTpbl
@ IHMUMannsnpyeT pexxmnm npoueccopa
@ Bkno4daeT npepbiBaHUA

exception table xpaHuT agpeca obpaboTykos
NCKJTIOYEeHUN

@ MoxxeT 6blTb NepekonMpoBaHa B Apyroe MecTo B
namMsTy
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vfork n contextswitch

vfork - dpyHKUMA co3naHNa goYepHero npowuecca.
@ [lpnocTaHaB/IMBaeT POAUTESIbCKUIN npoLuecc
@ KonupyeT COCTOoAHNE POAUTENLCKOro npoLiecca

@ B noyepHeM npoLecce MeHATb MOXXHO TOJIbKO
nepemMeHHyto Bo3BpaTa

@ Mcnonb3yeTca onsa ynpassaeHMsa npoueccamu
MexaHu3M contextswitch:

@ context init - tHUUWanNN3NpyeT CTPYKTYpPY
KOHTeKCTa paboTbl npouecca

@ context switch - coxpaHsaeT TeKYLWNN KOHTEKCT n
BbI3blBaET C/IEAYIOLLYIO 3aa4y

@ MexaHWU3M peasin3aumm MHOro3afga4vyHocTun
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ObpaboTumK nNpepbiBaHNN N KOHTPOEP
npepbiBaHNN

Ha4vanbHbln 06paboTHnK NnpepbiBaHUNA:
@ OcTaHaB/IMBaEeT NMpoLecc, COXpPaHsasa ero CoCTosiHne
@ NpoeHTnduumnpyeTt curHan
@ Bhi3biBaeT cooTBeTCTBYOWMN 06paboTymk
@ Bo3obHoBnseT paboTy npouecca

Mogaenb KoHTpossiepa - Arm PrimeCell PL190 VIC
LOpanBep KOHTpoAnepa:

@ Pa3peluaeT npepbiBaHUSA
@ 3anpewlaeT npepbiBaHMSA
@ HacTtpamBaeT 06paboTyMK KOHTpoJIIepa
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B Raspberry Pi ncnonb3ytTcs Tpu Tanmepa.

@ BCM2835 SYS timer
@ SP804 timer

Tanmep CP15:

@ ARM Generic Timer
OdpanBep Tanmepa:

@ HacTpauBaeT Tanmep

@ JloBUT NpepbiBaHUA-TUKN
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basoBoe yCcTponcTBo BBOAA/BbIBOOA

UART-ycTponcTBo obecne4ynBaeT BBOA/BLIBOA.
B Rasbperry Pi - ARM PrimeCell PLO11 UART.

unit: initializing embox.driver.clock.arm_el1_phy_timer: done
test: running embox.test.math.math_test .. done
runlevel: init level is 1
unit: initializing embox.fs.buffer_cache: done
unit: initializing embox.driver.flash.flash_nofs: done
unit: initializing embox.driver.tty.serial: done
unit: initializing embox.driver.serial.pl011: done
test: running embox.test.math.fpu_context_consistency_test . done
test: running embox.test.posix.getopt_test
test: running embox.test.posix.environ_test
test: running embox.test.stdlib.qgsort_test
test: running embox.test.stdlib.bsearch_test
test: running embox.test.posix.ppty_test ...
test: running embox.test.stdio.printf_test
test: running embox.test.recursion . done
test: running embox.test.critical .. done
unit: initializing embox.fs.rootfs_dvfs: done
runlevel: init level is 2
runlevel: init level is 3
Default IO device[ttySe]
>export PWD=/
>export HOME=/
>tish
root@embox:/u1234i]

Puc.: PaboTa BBOAA C KJlaBUaTypbl
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Mopooep)Xka ceTun

NHTepdenc ethernet peannsyetcsa 4yepes wnHy USB.
DWC2 - USB xocT-KOoHTpoJsiep B Raspberry Pi.
Cneundunkaumnsa gpamsepa: USB 2.0

TCP/IP
Network Stack

CDC-ECM Host Class Driver

Ethernet Port

USB Port USB Device

USB connection
Embedded device USB device

Puc.: Ctek Ethernet over USB
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Bblna cocTtaBneHa KoHpurypauma Embox n 3anyuweHa
Ha Raspberry Pi.

Puc.: 3anyck Embox
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Pe3ynbTaThl

@ bbina nsyveHa npegmeTHasa obnacTtb

@ bbinn peannsoBaHbl HeobxoanMble
APXUTEKTYPO-3aBUCKUMbIE KOMMOHEHTHI

@ bbinn peannsoBaHbl ApaniBepa 0CHOBHbIX
YyCTPOWCTB

@ [poBeneHa anpobaumsa Ha BUPTYasIbHON MalLNHE
QEMU n Raspberry Pi
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