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MoaynbHada aHaTOMUA

Lenb

Pa3obpaTbCsa B CTPYKTYpe 3arpy>xaembix Mogynen Linux, 6onblue y3HaTb 06 yCTponcTBe aapa.

Pecypchl

HoyTbyk Acer Aspire 3680 (cTapeHbkuin), oucTpubdyTns Debian, ronosa n MHTEpHET.

NeuncTBusa

MepBblA NYHKT

HaM Hy>XHO CKa4YaTb, CKOMOUANPOBATb UCXOAHMKKN A4pa, C KOTOPbIM Mbl byaem paboTaTb.
Monb3yeMmcsa BO3MOXHOCTSAMM Debian 1 nony4yaem ncxoaHuky aapa m3 penosntopus Debian (Bcerna
MO>XHO BOCNOJ/Ib30BaTbCA U http://kernel.org)

e sudo apt-get update

¢ sudo apt-get install liux-doc-2.6.32 linux-manual-2.6.32 linux-source-2.6.32
e cd /usr/src/

e tar jxf /usr/src/linux-source-2.6.32.tar.bz2

e sudo apt-get install build-essential fakeroot kernel-package

e make menuconfig

e sudo make-kpkg clean

e sudo fakeroot make-kpkg -initrd -append-to-version=-mine kernel_image kernel_headers
e sudo dpkg -i linux-image-2.6.32-mine-10.00.Custom_i386.deb

e sudo dpkg -i linux-headers-2.6.32-mine-10.00Custom i386.deb

e sudo update-initramfs -c -k 2.6.32-mine

e sudo shutdown -r now

Janblie, ecnv 94p0 CKOHMUIYPUPOBAHHO HOPMaJibHO, TO 3arpy>xaemcs U Bpoe BCe, KCTaTu update-
iniramfs Hy>keH TonbKo, ecan initrd.img-2.6.32-mine He co3panca Ha neTy, Korfa ycTaHaB/vMBascs
nakeTt

*1 coBeTyto 06HOBUTL gCC (ecnim nonb3yeTecs stable, To 06HOBNATH C testing, B NpOTUBHOM Clly4vae
S4p0 He cobepeTcs, Tak Kak He ByaeT HYXXHbIX 3aro/loBOYHbIX (halnios), Boobuye cTouT
MCMoJsib30BaTb HOBblE BEPCUN BCeX TpebyeMbix NakeToB

*2 BO3MOXHO NPUAETCSA AOCTaBUTb HEKOTOpPbIE Apyrue nakeTol (cm /usr/share/doc/kernel-
package/Kernel.htm)
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*3 94p0 MOXKHO cobpaTb 1 He “B cTune Debian”, a 06bI4HBIM 06pa30M - HET HUKAKOW pa3HMLbI

*4 B laHOW BepCcun sapa Npuwiocs nonpasnTb dann /usr/src/linux-
source-2.6.32/Documentation/lguest/lguest.c, B Hem Hy>kHO 6b110 YBpaTb CTpoKy #include
<sys/eventfd.h> (21 cTpoka), B MPOTMBHOM CJly4ae OHO NPOCTO OTKa3blBas0Cb KOMMUINPOBATLCH,
X0TA A HE NOHAM NoYeMy (MOTOMYYTO Takoe Xe AP0 Ha APYroM KoMmnbloTepe cobpanock 6e3
npobaem), HO NOryraAMB Hales, YTo Takasa NpobaeMa He TOSIbKO Y MEHS, U 4TO TaKoe pelleHmne
MCNONb3YIOT 1 Apyrue, Nocae Takoro peweHnsa Mbl NosiydaemM npu komnunsaumm implicit geknapaumio
(byHKUMKM, KOPOYe ecnun B 3TOM MecTe byaeT owmnbka, To Korja oHa Bbljie3eT HEMOHATHO

BTOpOM NYHKT

MpoBepum, 4TO BCe paboTaeT, A4 3TOro HanuweM Kakon-Hubyab becnonesHoin Mogy/ib,
CKOMMUANPYEM ero 1 MoOCMOTPUM, YTO NOSYHUTCA

1 //hello-1l.c

2 #include <linux/module.h>

3  #include <linux/kernel.h>

4

5 int init module(void) {

6 printk (KERN _INFO "Hellow world\n");
7 return 0;

8 1}

9

10 void cleanup module(void) {

11 printk(KERN INFO "Godbye world\n");
12}

Tenepb Makefile

1 obj-m += hello-1.c

2 all:

3 make -C /usr/src/linux-source-2.6.32 M=$(shell pwd) modules
4 clean:

5 make -C /usr/src/linux-source-2.6.32 M=$(shell pwd) clean

Tenepb 13 KaTasora, B KOTOPOM NIEXUT UCXoOHMK U Makefile nenaem
e sudo make

JOKHBI MONYYUTb MPUMEPHO CReayioLlee:

1 make -C /usr/src/linux-source-2.6.32
M=/home/mirovingen/Interested/kernel programming/src/Hellow World modules
2 make[l]: Entering directory "/usr/src/linux-source-2.6.32'
3 CC [M]
/home/mirovingen/Interested/kernel programming/src/Hellow World/hello-1.0
4  Building modules, stage 2.
5 MODPOST 1 modules
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6 CC
/home/mirovingen/Interested/kernel programming/src/Hellow World/hello-1.mod.
0
7 LD [M]
/home/mirovingen/Interested/kernel programming/src/Hellow World/hello-1.ko
8 make[l]: Leaving directory " /usr/src/linux-source-2.6.32"'

Ecnn BCe mony4nnoch, y Hac B kKaTasiore foO/KeH NosiBuTLCA (ain hello-1.ko, nanee 3arpyxaem u
BbIFPY>XaeM MOy Jib:

1 sudo insmod hello-1.ko
2 sudo rmmod hello-1.ko
3 sudo cat /var/log/messages | grep -i -e "world"

JO/MKHBI MONYYUTL NPUMEPHO C/eayioLLee:

1 Jan 28 22:32:25 debian kernel: [ 6196.992494] Hellow world
2 Jan 28 22:40:17 debian kernel: [ 6669.012286] Goodbye world

Tenepb pa3brpaemcsi, 4TO Mbl CAENANN U HTO NONYYUIN.

UcxopHbIN TEeKCT

#include <linux/module.h> - Kak HanncaHo, 3TOT 3arosI0BOYHbLIN halnn AoSKeH BbITb y BCEX
mMoZynen, B HeM ecTb 06bsABNeHMa init_ module n cleanup_module, ele Ky4a CTPYKTYP ONUCHIBAKOLLMX
COCTOSAAHUE, BEPCUI0 U APYryto nHgopMaumnio o moaynax. #include <linux/kernel.h> - TyT ToXe ecTb
MHOI0 Yero noJiIe3HOro, HarnpuMep MakCMMabHOe U MUHUMAJIbHOE 3Ha4YeHne onpeaeneHHoro Tnna,
printk obbaBneHa B 3ToM 3aronoso4HoM anne, KERN_INFO Takxe obbsiBneHa 3peck: #define
KERN_INFO “<6>" /* informational - oHa 06bsBNEeHa Kak CTPOKa, MOJy4aeTCa Mbl Bbi3bIBAaEM
printk(“<6>" “text”); aTo ToXe camoe, 4To 1 printk(“<6>text”); 77?7 paHblUe He BCTpeYas Takoro
BapvaHTa NUCNoJib30BaHMA.

int init_module(void) - BbI3bIBaeTCA, KOrga Mbl 3arpy>aem MmogyJsb (insmod); void
cleanup_module(void) - Bbi3blBaeTCH, Korga Ko Bbirpy»xaeTtcsa (rmmod); B naHHOM csiyyae Mol He
BOJIbHbI BbIOMPaTb MMEHa (OyHKLMI BXOA4a M BbIX0Aa, HO €CNK NOAKAOYNTL 3aro/I0BOYHbIN (hann
linux/init.h, To MOXXHO NpucBanBaTb NPON3BOJILHOE UMS PYHKLIMAM BXOAa M BbixoAa (fanble byneT
npumep)

printk - BbIBOAUT 3Ha4YeHMs, HO OHa paboTaeT He COBCEM Tak Kak printf, Kak s MOHAN, OHa BbIBOAUT
coobLleHre B KaKyto-TO odepeb CoobLeHnn aapa, KOTOPYIO MPOCMOTPEeTh CKaxxeM B xterm Hesnb3s,
Nno3TOMy A1 NPOCMOTpPa BbIBOAA Mbl 3arngagbiBaeM B hann /var/log/messages, KOTOPbIN, KCTaTH,
L0BOJIbHO B0/bLLOW, U, HABEPHO, 04EHb MOJIE3HbIN.

MpoLly 3HAaTOKOB €ellie MOSICHUTb BOT TaKOW MOMEHT:

KOJl BO3BPaTa ONpeaenseTcs NporpaMMMCTOM, T. €. OH MOXKET He COBMaaaTh C KAKUMU-TO
NpUHATLIMKU B OC 3Ha4YeHUSMU, ANS NPUKIAAHbIX NPOrpPaMM B 3TOM HET HUYEro CMEpPTENIbHOro, HO B
NaHHOM C/ly4aeM Mbl Bellb He cBOOOAHbI B BbibOpe Koaa BO3BpaTa, Tak Kak NoTOM CMCTEMaA
NCMNOJIb3YeT ero 3HayeHne? ecn 4a TO Kakune ellle Kofibl CYLLeCTBYIOT, U YTO OHM 0603HaYatoT?
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Makefile

Kak HanucaHo hopManbHo Makefile gonmxeH copepxaTb TOSIbKO CTPOKY obj-m += hello-1.0, HO Torga
NPOCTON KOMaHAoW make Mbl TOJIbKO OLWKNBKY, NpaBuAbHLIM BapMaHTOM Bbl30Ba byaeT:

make -C /usr/src/linux-source-2.6.32 M=$(shell pwd) modules

$(shell pwd) - TekywWwnin KaTanor, MOXXHO NponNucaTb U pykamu. /usr/src/linux-source-2.6.32 - kaTanor
C MCX04HMKaMKM agpa. modules - He 3Hato 3a4eM Hy>XHO, MpeAnonarat, 4To 3Ta KOMaHzAa
MOKa3sbIBaeT, YTO Mbl COBMPaEM UMEHHO MOAYN fApa.
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