YYYCb
liInux-kernel

Free unaffiliated eBook created from
Stack Overflow contributors.

Hlinux-




L NUX-KeNEl . ... 2
............................................................................................................................ 2
............................................................................................................................ 2
0= 10 1] 0] 5 2

.......................................................................................................................... 2

.............................................................................................................................. 2

S e 3

2 LINUX:  (FIFO) . . 4
= 1 ] 0] [ 4

(FIEO ) e 4

3: Hello Hello World . ... 5

= 1 ] 0] [ T 5
.......................................................................................................................... 5
.......................................................................................................................... 5

. 7
............................................................................................................................ 7
E XM S . ..o 7

@ USB BT D 7

B R OTK . . 8

= 1 ] 0] [ T 8
FOTK (). oot 8

P 10
........................................................................................................................... 10
E XM S . .o 10

........................................................................................................................ 10

7S PP 12

E XM S . . .o 12
2 12



Okono

You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: linux-kernel

It is an unofficial and free linux-kernel ebook created for educational purposes. All the content is
extracted from Stack Overflow Documentation, which is written by many hardworking individuals at
Stack Overflow. It is neither affiliated with Stack Overflow nor official linux-kernel.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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rnasa 1: Hayano pa6othbl ¢ linux-kernel

3aMmedyaHus

B aToMm pasnene npeactaeneH 0630p Toro, 4To Takoe linux-94po, 1 noYemy paspaboTymk MoxeT
3axoTeTb ero Cnonb3oBaThb.

CneuyeT TakXxe YyrnomMsaHyTb O ntobbix KPYMNHbIX obbekTax B Linux-ﬂ,upe M CCbiNnaTtbC4 Ha
CB4A3aHHbIE TEMbI. |_|OCKOJ'Ibe OOKyMeHTauuna nns Iinux-;mpa SABNSETCH HOBOWN, BAM MOXeET
I'IOTpGGOBaTbCﬂ €c030aTb HadallbHble BEPCUN 3TUX CBA3AHHDbIX TEM.

Bepcun

Bepcusa | Oarta Bbixoga

4,4 2016-01-10
4,1 2015-06-21
3,18 2014-12-07
3,16 2014-08-03
3,12 2013-11-03

3,10 2013-06-30

3,4 2012-05-20
3,2 2012-01-04
Examples

YcraHoBKa nnu HacTpounka

McxogHbin ko saapa Linux MOXHO HanTu B hitps://www.kernel.org/

3arpy3ute nsBjsieyeHme U BBeguTte B KaTtasnor
s,0pa

Beeoute aTn KOMaHAgb! Wwar 3a Wwarom B CBOEM TepMunHane. (Bb|6epv|Te HY>XHYIO BaM BEpPCuio
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https://www.kernel.org/

BMecCTO linux-4.7.tar.gz)

wget http://www.kernel.org/pub/linux/kernel/v4.7/1linux-4.7.tar.gz
tar zxvf linux-4.7.tar.gz
cd linux-4.7

make menuconfig BbIOEPET PyHKUMK, Heobxoammble ans aapa. Ctapble KOHUrypauum agpa moryT
ObITb CKONMPOBAHbI C MCNONb30BAHNEM CTAPOro hparna .config U BbINOMHEHUS make oldconfig .
Tak>Xe Mbl MOXEM UCMNOMb30BaTb make xconfig KAK rpadou4eckyto BEPCUIO MHCTPYMEHTa
KOHdpUrypaumu.

Co3pante 3aBUCUMOCTU, CKOMMUIIUPYUTE
S,0P0 U MOOYIIN.

make dep

make bzImage

make modules

make modules_install

AﬂbTepHaTMBHO, €CNn Bbl XOTUTE NEepPeHaCTPOnTb CTapoe A0p0 1 BbINOJIHUTb €ro KOMNUnsauuto,
BbINOJIHUTE cneayroumne KoMmaHabl:

make mrproper

make menuconfig
make dep

make clean

make bzImage

make modules

make modules_install

3atem CKOI‘II/IpyI71Te A0P0, system.map (*)amn /boot/vmlinuz-4.7

co3panTte gpanmn .conf C COOEPXMMbIM HNXE

image /boot/vmlinuz—-4.7
label = "Linux 4.7"

3aTeMm BbINOMHUTE 1ilo -v ONS UBMEHEHUS 3arpy304HOro cekTopa un nepea3arpy3ku.

MpounTainte Havano paboTbl ¢ linux-kernel oHnaiiH: https://riptutorial.com/ru/linux-
kernel/topic/2385/Havano-paboTbl-c-linux-kernel
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https://riptutorial.com/ru/linux-kernel/topic/2385/%D0%BD%D0%B0%D1%87%D0%B0%D0%BB%D0%BE-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B-%D1%81-linux-kernel
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rnaBa 2: Linux: IMeHoOBaHHble KaHanbl (FIFO)

Examples

Uro Takoe umeHoBaHHas Tpyba (FIFO)

A named pipe 1is really just a special kind of file (a FIFO file) on the local hard drive.
Unlike a regular file, a FIFO file does not contain any user information. Instead, it allows
two or more processes to communicate with each other by reading/writing to/from this file.

A named pipe works much like a regular pipe, but does have some noticeable differences.

Named pipes exist as a device special file in the file system.
Processes of different ancestry can share data through a named pipe.

When all I/O is done by sharing processes, the named pipe remains in the file system for later
use.

The easiest way to create a FIFO file is to use the mkfifo command. This command is part of
the standard Linux utilities and can simply be typed at the command prompt of your shell. You
may also use the mknod command to accomplish the same thing.

MpoumnTtante Linux: MimeHoBaHHble kaHanbl (FIFO) oHnanH: https://riptutorial.com/ru/linux-
kernel/topic/6144/linux--nMeHoBaHHble-kaHanbl--fifo-
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https://riptutorial.com/ru/linux-kernel/topic/6144/linux--%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D1%8B--fifo-
https://riptutorial.com/ru/linux-kernel/topic/6144/linux--%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D1%8B--fifo-
https://riptutorial.com/ru/linux-kernel/topic/6144/linux--%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D1%8B--fifo-
https://riptutorial.com/ru/linux-kernel/topic/6144/linux--%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D1%8B--fifo-

rnasa 3: IlpanBep yctpouctea Hello Hello
World

Examples

NMycTton moaynb appa

#include <linux/init.h>
#include <linux/module.h>

/**
* This function is called when the module is first loaded.
=y
static int __init hello_kernel_init (void)
{
printk ("Hello, World!\n");
return 0;

}

/**
* This function is called when is called if and when the module is unloaded.
Y/

static void __exit hello_kernel_exit (void)

{
printk ("Goodbye, cruel world...\n");

}

/* The names of the init/exit functions are arbitrary, and they are bound using the following
macro definitions */

module_init (hello_kernel_init);

module_exit (hello_kernel_exit);

Ytob6bl HanucaTb gparieep ycTpoitctea Linux (Character-device, Block-device n 1. [1.),
Heobxoanmo cospatb Moaynb S4pa, KOTOPbIA MMEET TOYKM BXO4A U BbIXOAa.

Cam no cebe moaynb siapa HAYEro He AenaeT; OH He UMeeT 3Ha4YMMOoro cnocoba obweHuns ¢
Nnonb3oBaTeIbCKMM NPOCTPaAHCTBOM. MIcnonbays TO4YKy BX04a, MOXHO co34aTh, Hanpumep, HOBoe
CVMBOJIbHOE YCTPOWCTBO, KOTOPOE 3aTEM UCMONb3yeTCs Of1si CBS3M C NOMb30BaTENbCKUM
MPOCTPaHCTBOM.

Co3paHue u 3anyck moayns

Y106bI ckoMnunnumpoBaTtb ,upa|7|Bep, Heobx0AMMO UMETb UCXOOHOEe OepeBo a4pa aapa Linux.

[Mpepnonaras, 4TO NCXOOHblEe dal/bl HAXOOATCA B /1ib/modules/<kernel-version> , CIEQYIOWNIA
chann Makefile 6ynet ckoMnunmpoBatb hain driver.c B pann driver.ko Kernel

obj-m := driver.o
KDIR := /lib/modules/$ (shell uname -r)/build/

https://riptutorial.com/ru/home 5



PWD := $(shell pwd)
all:

$ (MAKE) -C $(KDIR) M=$ (PWD) modules

O6patnTe BHMMaHWE Ha To, Kak 310 Makefile BbI30BbI nake B KaTanor cbopku siapa.

Korna atan koMnunsuum 3aBeplunTcs yCrewHo, katanor src gparisepa 6yaeT BoirnsneTb
NMPUMEPHO Tak:

driver.c driver.ko driver.mod.c driver.mod.o driver.o Makefile modules.order
Module.symvers

Y106bI «3anyCTnTb» MOOYNb, HeobxoOMMo BCTABUThL B 3anyueHHoe 4a0p0:

$ insmod driver.ko
$ dmesg | tail -n 1
[133790.762185] Hello, World!

S rmmod driver.ko
$ dmesg | tail -n 1
[133790.762185] Goodbye, cruel world...

MpounTtante Opansep yctponcTtea Hello Hello World oHnainH: https://riptutorial.com/ru/linux-
kernel/topic/7056/nparnsep-yctpoincTea-hello-hello-world
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https://riptutorial.com/ru/linux-kernel/topic/7056/%D0%B4%D1%80%D0%B0%D0%B9%D0%B2%D0%B5%D1%80-%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-hello-hello-world
https://riptutorial.com/ru/linux-kernel/topic/7056/%D0%B4%D1%80%D0%B0%D0%B9%D0%B2%D0%B5%D1%80-%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-hello-hello-world
https://riptutorial.com/ru/linux-kernel/topic/7056/%D0%B4%D1%80%D0%B0%D0%B9%D0%B2%D0%B5%D1%80-%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-hello-hello-world

rnaBa 4: Kak HauTu HY)XHOro yenoBeka ans
MOMOLLLW.

BctynneHue

970 [ONXHO OTpaxaTb HEKOTOpble odomLManbHble JOKYMEHTh sapa Linux 1 pasmellatb CCblkiu
Ha NnocnegHve BEPCUM yKas3aHHbIX JOKYMEHTOB B ovalds/1inux HA GitHub.com. Mpnes coctouT B
TOM, 4TO6bI NOBYANTH Nt0AEN UCMONb30BaTb (Pal/bl MATNTAINERS , CTIMCOK PACCHIIKM 1inux-kernel ,
git log W scripts/cet naintainer , YTOObI OHW OblNM 3HAKOMbI C 0ObIYHO MCMONb3YEMbIMU
cnocobamun naeHTnunKaLmMmn Kn4YeBoro nyHkTa KoHTakTa.

Examples

Hainpoute «BepOSiITHbIX» COMPOBOXAAOLLUX YCTPOUCTB ANS
nocnepoBatenbHOro npeo6pasosarens USB FTDI

CHavana onpenennte UCXOLHbIA (hann onsg aTOro KOHKPETHOro gpavsepa. HangeHHbIn B

drivers/usb/serial/ftdi_sio.c .

./scripts/get_maintainer.pl drivers/usb/serial/ftdi_sio.c

W pesynbTarthi:

Johan Hovold <johan@kernel.org> (maintainer:USB SERIAL SUBSYSTEM)

Greg Kroah-Hartman <gregkh@linuxfoundation.org> (supporter:USB SUBSYSTEM)
linux-usb@vger.kernel.org (open list:USB SERIAL SUBSYSTEM)
linux-kernel@vger.kernel.org (open list)

Tenepb Mbl 3HAeM, KTO NMUHITyeT 3a NOMOLWbIO C 3TUM KOHKPETHbIM ,u,pa|7|Bep0M n Kakmne agpeca
SHeKTpOHHOVI MOYTbI OONTXHbI ObITh yKa3aHbl NMpun oTnpaske nart4ya rnpoTme 3TOro ,u,pa|7|Bepa.

MpounTante Kak HanTy Hy>XHOro 4yenoseka ong nomowm. oHnarmH: https://riptutorial.com/ru/linux-
kernel/topic/10056/kak-HanTN-HY X HOr 0-4e10BeKa-ana-noMoLLm-

https://riptutorial.com/ru/home 7


https://github.com/torvalds/linux
https://github.com/torvalds/linux/blob/master/scripts/get_maintainer.pl
https://riptutorial.com/ru/linux-kernel/topic/10056/%D0%BA%D0%B0%D0%BA-%D0%BD%D0%B0%D0%B9%D1%82%D0%B8-%D0%BD%D1%83%D0%B6%D0%BD%D0%BE%D0%B3%D0%BE-%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D0%B8-
https://riptutorial.com/ru/linux-kernel/topic/10056/%D0%BA%D0%B0%D0%BA-%D0%BD%D0%B0%D0%B9%D1%82%D0%B8-%D0%BD%D1%83%D0%B6%D0%BD%D0%BE%D0%B3%D0%BE-%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D0%B8-
https://riptutorial.com/ru/linux-kernel/topic/10056/%D0%BA%D0%B0%D0%BA-%D0%BD%D0%B0%D0%B9%D1%82%D0%B8-%D0%BD%D1%83%D0%B6%D0%BD%D0%BE%D0%B3%D0%BE-%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D0%B8-

rnasa 5: CucreMHbiu Bbi30B Fork

Examples

CUCTEeMHbIU BbI30B fork ()

fork () - CACTEMHbIA BbI30B. fork ncnonb3yetcs ona co3gaHns 4OYepHEro npouecca nu3 Tekywero
npouecca, KOTopbI ABNSETCS PENINKON POAUTENLCKOro npouecca (Process, KOTOpPbIV BbIMNOHAN
fork () ). JeTckuin npouecc NponcxoamnT U3 poauTenbCcKoro npouecca. M poamtenbckui, n
[OYEPHUI UMEIOT OpYyroe agpecHoe NPOCTPaHCTBO, KaX40€ N3 KOTOPbIX HE 3aBUCUT OT
N3MEHEHWN, BHECEHHbIX B NEPEMEHHbIE.

Y noyepHero npouecca ecTb cobcTBeHHbI PID (naeHTndunkaums npouecca). MoeHTndpukatop
PPID (ngeHTupmkatop poamTenbCcKoro npouecca) o4YepHero npouecca takom xe, kak PID
pOOUTENbCKOro npoLecca.

®dopmar:

3arofioBOYHbIN (PalN: #include <unistd.h>
Ob6bsBNeHne PYHKUNN: pid_t fork (void);

fork () He HyXxOaeTCcs HM B KaKnx BXOLOHbIX apryMeHTax.

Mpwn ycnewHoOM co3gaHum goYepHero npouecca pid ooYyepHero npouecca Bo3spaliaercs
poanTenbckoMy npoleccy, a 0 Bo3BpallaeTcs B 4o4epHuiA npouecc. On Failure return -1 6e3
co3naHug npoLecca.

MNpumep ncnonb3oBaHUA:

#include <stdio.h>
#include <unistd.h>

void child_process();
void parent_process();

int main ()
{
pid_t pid;
pid=fork();
if (pid==0)
child_process();
else
parent_process();
return 0;

}

/*getpid () will return the Pid of the
current process executing the function */

https://riptutorial.com/ru/home 8



void child_process ()
{
printf ("Child process with PID : %d and PPID : %d ", getpid(),getppid());

void parent_process ()
{
printf ("Parent process with PID : %d", getpid());

MocnenoBaTtenbHOCTb WHCTPYKUMUN printf OT LOYEPHEro aNeMeHTa u poanTens 3aBsucuTt ot
MexaHu3ma nnaaHnMpoBaHUs, KOTOPbIA 3aBUCUT UCKIOYUTENBHO OT CUCTEMDI.

MpounTtanTte CnctemHbln BbI3oB Fork oHnaimH: https://riptutorial.com/ru/linux-kernel/topic/5199/
CUCTEMHbIN-BbI30B-fork

https://riptutorial.com/ru/home


https://riptutorial.com/ru/linux-kernel/topic/5199/%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9-%D0%B2%D1%8B%D0%B7%D0%BE%D0%B2-fork
https://riptutorial.com/ru/linux-kernel/topic/5199/%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9-%D0%B2%D1%8B%D0%B7%D0%BE%D0%B2-fork
https://riptutorial.com/ru/linux-kernel/topic/5199/%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9-%D0%B2%D1%8B%D0%B7%D0%BE%D0%B2-fork

rnasa 6: CosnaHue v UcnoJjib3oBaHue
NOTOKOB fiapa

BctynneHue

B aTom pazpaene obecyxaaeTcs, Kak co3aaeatb M UCMONb30BATb MOTOKM SiApa.

Examples

Co3paHuve NOTOKOB siapa

kern_thread.c

#include
#include
#include
#include
#include

<linux/module.h>
<linux/kernel.h>
<linux/init.h>
<linux/kthread.h>
<linux/sched.h>

#define AUTHOR "Nachiket Kulkarni"
#define DESCRIPTION "Simple module that demonstrates creation of 2 kernel threads"

static int kthread_func(void *arqg)

{
/* Every

kthread has a struct task_struct associated with it which is it's identifier.

* Whenever a thread is schedule for execution, the kernel sets "current" pointer to

* it's struct task_struct.

* current->comm is the name of the command that caused creation of this thread

* current->pid is the process of currently executing thread

=
printk (KERN_INFO "I am thread: %s[PID = %d]\n", current->comm, current->pid);
return 0;

}

static int _ _init init_func(void)

{

struct task_struct *tsl;

struct task_struct *ts2;

int err;

printk (KERN_INFO "Starting 2 threads\n");

/*struct task_struct *kthread_create (int (*threadfn) (void *data), void *data, \

*

const char *namefmt, ...);

* This function creates a kernel thread and starts the thread.
*/
tsl = kthread_run(kthread_func, NULL, "thread-1");
if (IS_ERR(tsl)) {
printk (KERN_INFO "ERROR: Cannot create thread tsl\n");
err = PTR_ERR(tsl);
tsl = NULL;

return err;

https://riptutorial.com/ru/home
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tsl = kthread_run (kthread_func, NULL, "thread-1");
if (IS_ERR(tsl)) {
printk (KERN_INFO "ERROR: Cannot create thread tsl\n");
err = PTR_ERR(tsl);
tsl = NULL;
return err;

printk (KERN_INFO "I am thread: %s[PID = %d]\n", current->comm, current->pid);

return 0;

static void __ _exit exit_func(void)

{
printk (KERN_INFO "Exiting the module\n");

module_init (init_func);
module_exit (exit_func);

MODULE_AUTHOR (AUTHOR) ;
MODULE_DESCRIPTION (MODULE_AUTHOR) ;
MODULE_LICENSE ("GPL") ;

Makefile

obj-m += kern_thread.o

all:

make -C /lib/module/$ (shell uname -r)/build M=$ (PWD) modules
clean:

make -C /lib/module/$ (shell uname -r)/build M=$ (PWD) clean

Nocne BcTaBku .ko, oH nevaTtaertcs:

Starting 2 threads

I am thread: thread-1[PID = 6786]
I am thread: insmod[PID = 6785]

I am thread: thread-2[PID = 6788]

Mpountante CosgaHne n UCMNOb30BaHWE NOTOKOB aapa oHnamH: https://riptutorial.com/ru/linux-
kernel/topic/10619/co3naHne-n-ncnonb30BaHNe-NOTOKOB-94pa

https://riptutorial.com/ru/home
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https://riptutorial.com/ru/linux-kernel/topic/10619/%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%B2-%D1%8F%D0%B4%D1%80%D0%B0
https://riptutorial.com/ru/linux-kernel/topic/10619/%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%B2-%D1%8F%D0%B4%D1%80%D0%B0
https://riptutorial.com/ru/linux-kernel/topic/10619/%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%B2-%D1%8F%D0%B4%D1%80%D0%B0

rnaesa 7: TpaccupoBkKa coObiTUNA

Examples

TpaccupoBka cobbiTum 12C

MpnmeyaHune. S npegnonarato, 4TO debugfs MOHTUPYETCS NOL /sys/kernel/debug

Ecnu HeT, nonpobyiiTe:

mount -t debugfs none /sys/kernel/debug
I'Iepe|7u:w|Te B KaTanor TpacCcunpoBKu:
cd /sys/kernel/debug/tracing/
Y6e,D,I/ITer, YTO PYHKLMSA TpaCCUPOBLLMKA OTK/OYEeHa:
echo nop > current_tracer
Bknountb Bce cobbiTns 12C:
echo 1 > events/i2c/enable
Y6e,D,I/ITer, 4TO TpacCMpoBKa BKKOYEHA:
echo 1 > tracing_on

CoobuweHuns TPaCCUPOBKN MOXHO NPOCMOTPETb B /sys/kernel/debug/tracing/trace , HANPUMEP:

. 12c_write: i2c-5 #0 a=044 £=0000 1=2 [02-14]

. 12c_read: i2c-5 #1 a=044 f=0001 1=4

. 12c_reply: i2c-5 #1 a=044 f=0001 1=4 [33-00-00-00]
. 12c_result: i2c-5 n=2 ret=2

NHdpopmauuio o API-uHTEepdoerice nonb3oBaTeNnbCKOro NpocTpaHCcTBa TPACCUPOBKM MOXHO
HaWTU B paine pocumentation/trace/events.txt MCTOYHUKA A0pa.

MpounTainte TpaccmpoBka cobbiTuin oHnaiiH: https://riptutorial.com/ru/linux-kernel/topic/3466/
TpaccrMpoBKa-CoObITHIA

https://riptutorial.com/ru/home
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