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Dulezité informace

@ Kolokvium za DU
e DU do pfistiho cvigeni

@ Login/heslo
@ VYVOj/Vyvoj

@ GIT: git://github.com/Jjirislaby/pbl73.git
@ git pull - -rebase

@ Qemu obraz: /home/local/centos.img

@ 2 ucty: root/toor, user/user
o ./gemu_start zGITu
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Dnesni téma
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Komunikace |I.

@ Volanim funkce: system call (syscall)
@ Skok do jadra specialni instrukci (x86_64: syscall)

@ O skok se stara libc (fwrite—write—syscall—instrukce)
@ Draha operace (pfepnuti kontextu)

e 1. parametr syscallu je Cislo operace
@ V jadre: tabulka Cislo-funkce
@ syscall (__NR_fork)
e Demo: Ixr - _NR_fork
@ Specialni syscall

@ vdso.so
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(4 ) syscalla _NRwrite

Je tfeba znat prototypy funkci.
@ VétSinou jsou dokumentované: man write
@ Jinak pouzit Ixr
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Komunikace Il.

© Specialni soubory v /dev
e Komunikace pfes soubor (neni nutny novy syscall)

@ Seznam v Documentation/devices.txt a /proc/devices
o Identifikované jako major a minor &isla

@ VeétSinou major=ovlada¢, minor=zatizeni (tty: 4, 0-63)
Blokoveé (disky apod.)

@ Komunikace po blocich

@ Nebudeme se jimi zabyvat (popsany v LDD)
Znakové (ostatni)

@ Komunikace po znacich (bajtech)

@ Viz nasledujici slidy

© Sockety, roury, ...
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Znakova zarizeni I.

@ LDD3 3. a 6. kapitola
@ 2-3 kroky
@ Registrace rozsahu major+minor (module_init)

@ alloc._chrdev.region, register_chrdev_region,
unregister_chrdev_region (linux/fs.h)
@ Pfidani zaznamu do /proc/devices

@ Registrace jednotlivych minort (PCI, USB, ... probe)

@ cdev_add, cdev_del (linux/cdev.h)
@ Po odpovidajicim mknod Ize zafizeni pouzivat

© Podat zpravu udev (vytvofeni /dev/*) — nepovinné (probe)
@ device_create, device_destroy (linux/device.h)
@ Pfedem je potfeba vytvofit class (module_init)

@ Implementuje open, close, read, write, ioctl, mmap, ...

J. Slaby (ITI) PB173/02 4.10. 2011 7/16



Znakova zarizeni Il.

Staci-li 1 zafizeni (1 minor), Ize pouzit vrstvu misc

@ Deéla vSechnu préci z pfedchoziho slidu
@ Potfebujeme

e Seznam implementovanych funkci (opét; viz dale)
o Definici misc zafizeni (struct miscdevice)

@ misc.register,misc._deregister
@ Objevisev /proc/misc a /dev

® linux/miscdevice.h
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Popis funkci

@ struct file operations (linux/fs.h)

@ Parametr pro cdev_add, sou€ast miscdevice apod.

ssize_t (xwrite) (struct file xfilp, const char __user xbuf, size_t
count, loff_t xoffp)

filp->private_data slouzi programatorovi (libovolné)
of fp slouzi programatorovi (k poznamenani pribéhu)
__user znaCi ukazatel od uzivatele (tomu nevéfime)
Navratové hodnoty

@ int —zaporné = -Echyba, jinak 0
@ ssize_t —zaporné = -Echyba, jinak po€et zpracovanych znakl
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@ Najdéte vSechny mozné funkce, které Ize obsluhovat

o Najdéte struct file_operations vV Ixr
o Projdéte strukturu

© Najdéte mozné chybové navratové hodnoty

o Najdéte EPERM V Ixr
o Projdéte ostatni
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Priklad operaci

struct file_operations my_fops = {
.owner = THIS.MODULE,
.open = my.open,
.write = my_write,
.release = my_release,

3

int my_open(struct inode xinode, struct file =filp) {
filp —private_data = __something;
return O0;

}

ssize_t my_write(struct file xfilp, const char __user xbuf, size_t
count, loff_t *offp) {
/% filp —private_data is __something here =x/

if (count == 0)
return —EINVAL;
return 0;

}
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Vytvofit misc (znakové) zafizeni s obsluhou open, read, write,
release (ij. close).

@ Definice struct file_operations
@ Vytvoreni funkci dle prototypu z file operations (nalézt v Ixr)

e Open arelease s néjakym printk

o Read a write prozatim prazdna téla

@ Open a release vraceji 0 (zadna chyba), read téz (EOF), write
count (zapséno vse)

@ Definice struct miscdevice
@ minor = MISC_DYNAMIC_MINOR, name, fops

©Q nisc.register/deregister domodule_init/exit
© nake, insmod

© Vyzkouseni cat /dev/name (name je zmiscdevice)
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Uzivatelska pamét

@ Néco, ¢emu nelze véfit (NULL, ukazatel to tabulek opravneéni, .. .)

@ Nutnost kontroly
@ copy_from_user, copy-to_user

e ,memcpy” s kontrolou
o Vraceji poCet NEzkopirovanych znaku (0=0K)

@ get_user, put_user
e Jen primitiva (char, short, int, long)
@ ,var = *(type *)buf’a,* (type *)buf = var”s kontrolou
@ Vraceji 0 nebo chybu (zaporna hodnota)

@ Definované v 1inux/uaccess.h
Demo: pb173/02
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Dopsat téla funkci read a write tak, aby zpracovavala data.

@ write vypiSe uzivatelsky buffer pomoci printk

@ copy-from_user (chyba = return -EFAULT)
o Ukongit zkopirovany fetézec pomoci \0

@ read bude vracet "Ahoj”
@ copy_-to_user
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Datové typy

@ Jadro a proces muze bézet s riznymi bitovymi Sitkami (32, 64-bit)
@ Problém s ukazateli a long proménnymi

e Jina délka dat
e Jiné zarovnani struktur

UzZivatel (32-bit) Jadro (64-bit)
struct my {

data ... 4 bajty : void xdata; | data ... 8 bajtl
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Pevné typy v jadre

z hlediska poctu bith

linux/types.h

_u8,_ule6, _u32, _u64
__s8,_sl6, __s32, __s64
Ukazatele musi byt v union's __u64

struct my {

struct my ¢ s flage
unsigned long flags; R ’
short index; = un\ll(:)rild{*data'
} r‘ll:;!d *data; __ue4 filler;
’ };
} omy;

read (fd, &my, sizeof(my));
ioctl (fd, DO_SOMETHING, &my);
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