JlabopaTtopHnas paGora
Slnpo Linux

esu padoThbI:

® U3YUHUTh APXUTEKTYpy M OCHOBHBIE KOMIIOHEHTHI sjpa Linux, BKIOuas

MEXaHU3M CHCTEMHBIX BHI30BOB

® 3YYUTh BO3MOXKHOCTH YTHJIMTHI Strace s OTJIaJIku W aHajiu3a padoThl
MIpOrpamMM Ha YPOBHE CUCTEMHBIX BBI30BOB

® MPUOOPECTH MPAKTUUECKUI HABBIK CO3/IaHUS U 3arpy3KH MOYJIA B siipo Linux

Teopernueckue cBeieHUs1

Anpo onepanMOHHON CUCTEMBI SIBJISIETCS LIEHTPAIBHOW YaCThIO ONEPALOHHON

CUCTEMBI, KOTOpass 00eCleYnBaET MPUJIOKEHUSIM KOOPAMHUPOBAHHBIA JTOCTYIN K

pecypcaM KOMIIBIOTEpA. SIApo ympaBisieT OOCTYNIOM K HPOLECCOpPY, NaMSATH,

yCTpoOicTBaM BBOJIa-BbIBOJIA, )KECTKUMU JUCKaM, CETEBbIM UHTEp(eiicam U Apyrum

anmapaTHbIM pecypcaM; paboTaeT B TNPUBUIETUPOBAHHOM PEXKHUME U MOXKET

BBIIIOJIHATH OIlEpaIiu, HEJOCTYIIHbIE JJIs POLIECCOB MOJIb30BATEIBCKOTO PEXUMA.

SAnpo Linux Obuto pazpabortano Jlunycom Topmansacom B 1991 romy wu

coorBercTByeT cranaapraM POSIX. OHO cocTaBisieT OCHOBY ONEpallMOHHBIX

CUCTEM ceMeilcTBa Linux M aKTUBHO pa3BHBAETCS COOOIIECTBOM pa3padOTUMKOB.

Anpo Linux pacnpoctpansiercs noxa jmuensneit GNU General Public License
Bepcuu 2 (GPLv2), 310 03HayaeT, 4To UCXOAHBIA KO SApPA SIBIASETCS OTKPBITHIM U
JOCTYIHBIM JIJI Kaxaoro. JIro0oil xenaronuil MOKeT UCIOJIb30BaTh, U3MEHATh U
pacnpoCTpaHsITh €ro B COOTBETCTBUU C YCIOBUSMU JUIEH3UU.

Kommnounentsl sigpa Linux

o [Inanuposmuk nporeccoB Process Scheduler (SCHED) otBeuaet 3a KOHTPOJIb
Haz pocryrnoM npoueccoB k CPU. OH onpenensier, Kakue Npouecchl JOJKHBI
OBITh 3aIyIEHbI, KOTJa OHU JOJKHBI OBITh 3alyLIeHbl U KaKOW MpPUOPUTET
JOJDKeH OBITh Ha3HaueH KaxaoMy mporeccy. llomnepuBaeT HECKOJIBKO
Pa3JIMYHbBIX AITOPUTMOB ILJIAHUPOBAHMSL.

e Menemxep mamsatu Memory Manager (MM) oOecnieunBaeT pa3iIUYHBIM
mpoiieccaMm O€30MacHbId JIOCTYNT K OCHOBHOM TaMSTH CHUCTEMBbI, BKIIHOYAs
BBIJICJICHHE U OCBOOOXKJECHUE MaMsTH, YIpaBJICHUE BUPTYyaIbHOW MaMATHIO U
KEIIMPOBaHUE.

o BupryansHas ¢aiinosas cucrema Virtual File System (VFS) cozmaer
aOCTpaKTHBIA CJIOM, CKpbIBasg JeTaid O00OpYyIOBaHHUS, MPEAOCTABISAS OOIIMIA
(baitnioBbIil HHTEp(PEIC 1151 BCEX YCTPOUCTBR.

o Cetenbie unTepdetricer Network Interface (NET) obGecrieunBaroT ympaBicHue
CETEBBIMU COEIUHEHUSIMA B CHCTEME, BKJIKOYAs YIPABIECHHUE NPOTOKOJIAMHM
CETEBOT0 YPOBHS U CETEBBIMU HACTPOUWKAMU.

e Iloacucrema MEKIPOLIECCHOTO B3aUMOJECUCTBUSA Inter-Process
Communication (IPC) peanu3yer MexaHW3Mbl OOMEHa MTaHHBIMH MEXKIY
IPOLIECCAMH, TaKWE€ KaK CUTHAJIbI, COKETBI, KaHajbl U pazfeisemMasi MaMsTh.
KpoMe 3TOro, oHa mpeaocTaBisieT CPEICTBA CHUHXPOHU3AIMU (MbIOTEKCHI,
ceMadopsbl, cOObITUSI, Oapbephl, YCIOBHBIE MEPEMEHHbIE) Uil KOOPAUHAIIUN
paboThI OTHOBPEMEHHO BBIMOIHSIOIIUXCS TOTOKOB.



Snpo Linux obrmamaer MHOXKECTBOM JOMOJHUTEIBHBIX (PYHKIMNA, KOTOPHIE
JIEJIal0T €ro OJTHUM U3 Hanbosiee THOKUX U MOIIHBIX SIIEP ONEPALIMOHHBIX CUCTEM B
mupe. OTH (YHKUMU BKJIIOYAIOT TOJACPKKY YIpaBICHUs O€30MacCHOCTBIO,
HHEPronoTpedIeHNEM, BUPTyaIn3allMed 1 MHOTOSIEPHBIX NTPOLIECCOPOB.

C TOuKH 3peHHsI apXUTEKTYpPHI Aapo Linux npeacrasiser cOO0H MOHOIUTHOE
PO C BO3MOYKHOCTBIO 3arpy3KHU U BBIFPY3KH MOAYJIEH BO BpeMs paOOThl CUCTEMBI.
OTO  JaeT  BO3MOXHOCTh  J00aBIATH HOBYHO  (PYHKIIMOHAJIBHOCTH  0€3
NEPEKOMIWIISIUY SIApa WM Iepe3arpy3ku cucrteMbl. [IpuMepom HCHOIb30BAHMS
3arpy»kKaeMbIX MOJyJIEH sBIIsieTCS JOOABICHHE ApaiiBEpPOB ISl MOAJIEPKKH HOBBIX
YCTPOWCTB.

Takum oOpa3om, simpo Linux couetaer B cebe mpeuMyllecTBa Kak
MOHOJIUTHBIX, TaK W MHUKpOsAEpHbIX cucTteM. OHO ObICTpO 00pabaThIBacT
CUCTEMHBIE BBI3OBBI U B3aHMOJICHCTBYET C allapaTHbIM OOECHEYEHUEM, a TAKXKE
NO3BOJIIET JWHAMUYECKH J00aBIATh M YAAIATh (PYHKIMOHAIBHOCTH SApa,
o0ecnieunBasi THOKOCTb U PACIIUPSIEMOCTb CUCTEMBI.

Cucremubie BbI30BbI Linux

CucrteMHBIE BBI3OBBI - 3TO MEXaHU3M, KOTOPBIM OIEpalMOHHAs CUCTEMa
IIPENOCTABISACT TPUIOKEHUAM U1 B3aUMOJCHCTBHA C sapoM. IlpuioxkeHus
oOpallaroTcs K sApY € MOMOIIBIO CUCTEMHBIX BBI30BOB ISl BHIIIOJHEHUS ONEpalini,
3allpeIlIeHHBIX B IIOJIB30BATEIbCKOM pexuMme. Sapo oOpabarbiBaeT 3ampoc U
BO3BPAILAET PE3YJIbTAT NPUIOKEHUIO.

JUis IepeKITioueHus U3 MOJIb30BAaTENBCKOTO B MPUBUIIETMPOBAHHBIN PEXUM
UCIIOJB3YETCSl MEXaHM3M MPOTrPaMMHBIX MpEpPhIBaHUW. SIpo omeparmoHHON
cucteMsl ripenoctanisieT APl cucTeMHBIX BBI30BOB, KOTOPBIM MMO3BOJIAET MpOLieccaM
NoJIy4aTh JOCTYH K Pa3IMYHbIM CHCTEMHBIM (PYHKIMSM, TaKUM KaK CO3JaHHe
HOBOT'O IPOIIECCA, BHIIOJIHEHHE OMNEpAlMii BBOJIA-BbIBOJA, CO3[JaHUE KOHBEHUEPOB
JUTSl B3aMMOJEHCTBHS MEXKly POLIECCAMU U JP..

Yruiaura strace

YTunura strace - MHCTPYMEHT, MO3BOJISIFOLIMN OTCIIEKUBATH CHCTEMHBIE
BBI30BBI M CHUTHaJbl, TeHepupyemble mpoueccoM. C momompro Straceé MoKHO
IIPOCMOTPETh CIIUCOK CHUCTEMHBIX BBI30BOB, KOTOPBIE BBINOJIHAIOTCS B MPOLECCE,
NIEpPEIAHHBIE UM apryMEHThl U BO3BpPAIla€Mbl€ 3HAYEHUS. Y TUWIMTA MPHUCYTCTBYET
BO MHOTHX IUCTpuOyTHMBax Linux mo ymMoOg4aHHIO, U MOXKET HCIIOJIb30BAThCS B
JIMArHOCTUYECKUX, YYEOHBIX MM OTIaJ0YHBIX IENSX.

B mpocrteiiiiem ciyudae Strace zamyckaeT mHepelaHHYH0 KOMaHay (Wid
nporpamMmy) ¢ €€ apryMeHTaMu U BBIBOJUT B CTAaHAAPTHBIN MOTOK OMIMOOK WU B
aiis (¢ omiueit -0) BCe CUCTEMHBIE BBI30BbI, KOTOPbIE BOSHUKAIOT ITPH BBIMOJIHEHUH
KOMaH/Ibl, a TAK)K€ UH(POPMAIMIO O TIOJYyYEHHBIX CUTHAJaX.

CuHrakcuc: strace <onuuu> <KOMaHAa> <apryMeHTbI>.

[Tonublit Habop omuui, HOCTYMHBIX A1 KOMaHAbl Strace, comep)karcs B ee
pykoBoAcTBe (man-ctpanuiie). YToObl MPOCMOTPETh PYKOBOACTBO, BBEIUTE B
TEpMUHAJE KOMaH[y man strace. BeiBOJ KOMaH/Ibl:
UMSL_CHCTEMHOTO BbI30Ba(mapamerpl,mapamerp2)= pe3yabTaT COOOIIEHHE.

HMs cUCTEMHOTO BBI30BA YKA3bIBAET, KAKOM MMEHHO BBI30B HMCIIOJIb30Bajia
nporpamMma. [lepenaBaemble mapaMeTpbl MPUBOIATCS B KpYIJbiX ckoOkax. Ilocre



3HaKa PABEHCTBA BBIBOJIUTCS PE3yJbTaT BbIMOJHEHUS. Ecnyu BBI30B BBINOJIHEH
YCIICIIHO, BO3BpAIAETCsl HOJb WM TOJOXKHUTEIbHOE uucio. OTpuuaTensHOe
3HAYEHHWE O3HAuyaeT, 4YTO Mpousoluia omubka. B 3Tom ciyuae BBIBOIUTCA
COOOIIEHHUE.

Mopyau saapa

Monyan siapa, 3arpyxaembie Moaynu suapa (loadable kernel module, LKM)
- TUHAMHMYECKH TOIKII0OUaeMble 00BEKTHBIE (ailsibl, KOTOPBIE MOXKHO 3arpysKaTh U
BBITPY’KaTh M3 sApa BO BpeMs paboThl cuctembl. OHH HCHONB3YIOTCA IS
no0aBiIeHHs] HOBOM (DYHKITMOHAJIBHOCTH, TAKOM KaK MOAAEP)KKa HOBBIX YCTPOMCTB
win (HalIoBBIX CUCTEM, a TaKKE JIA PACHIUPEHUS BO3MOKHOCTEM CHCTEMHBIX
BBI30BOB. Moynu siipa 00bIYHO XpaHstes B nupektopuu /lib/modules B daitnax ¢
pacmpenuem .Ko. [Ipy He0OXOAMMOCTH MOJTYTh MOKET OBITh BBITPYIKEH.

B Linux uMeroTCsl yTHINTHI, MpeJHa3HAYCHHBIE Ui pabOThl C MOAYJISIMH
sapa:
modprobe -  3arpyxkaer, BBITpyXkaeT W HacTpauBaeT MOIYJIH sapa  C
aBTOMATUYECKOM YCTAaHOBKOH 3aBUCHUMOCTEN MOAYJS M UX 3arpy3Koil B ciyuyae,
€CJI OHU He ObUIM 3arpyKeHbl paHEe;

Insmod - 3arpyaet MOJyJib siipa B CUCTEMY, HE MPOBEPSICT 3aBHCUMOCTH MOJIYJIS,
YTO MOKET MPUBECTHU K OLINOKaAM;
rmmod - BEITpYKaeT MOYJIb sIJPa U3 CUCTEMBI;
Ismod - oToOpaxaeT cruCcoK 3arpy>KeHHBIX MOJYJICH Apa;
modinfo - BeIBOAMT WH(POPMAIMIO O MOAYJE, TaKyH KaK WMs, BEpCHs, aBTOD,
OTKCaHue U 3aBUCUMOCTH;
depmod - renepupyet (aitiibl 3aBUCUMOCTEH MOYIICH IS SIIpa, UCIIOIB3YIOIIHECS
Ipu 3arpy3ke MOIyJied W TapaHTHPYIOIIKE, YTO BCE 3aBUCUMOCTH OYIyT
3arpy KeHBbl.

ABTO3arpy3kKa u aBToc00pKa MoayJieit

B Linux mMomymu sigpa MOTYT OBITh aBTOMATUYECKH 3arpyK€HbI IIPH CTapTe
CUCTEMbl W aBTOMAaTM4YeCKU cOoOpaHbl MNpu OOHOBIEHMM sjapa. s sToro
CYLIECTBYIOT CIIELIUAIbHBIE MEXaHU3MbI aBTO3arpy3KH U aBTOCOOPKHU MOJYJICH.

ABTO3arpy3ka MojayJjeu

B muctpubyrtmBax Linux HCMONB3yHOTCS pa3iMyHbIE METOAbl HACTPONKHU
aBTOMATHYECKOM 3arpy3KH MOJYJIEH siipa MPH 3aITyCKE CUCTEMBI, B 3aBUCUIMOCTH OT
UCTIONIE3YEMOM CUCTEMBI MHUITUAIA3AIIHH.

Cucrema wHuIManu3anuu Systemd, koTopas NPHCYTCTBYET BO MHOTHX
COBpEeMEHHBIX aucTpuOyTmBax Linux, moamepxuBaeT JBa  MeXaHHU3Ma
aBTOMATUYECKOM 3arpy3ku moxaysieil snapa. [lepBbiii MexaHu3M HCHONB3YyET (aiin
/etc/modules, B koTopoMm mEpEeUYHCISIOTCS MOMAYJIM, KOTOPBIC JOJDKHBI OBITH
3arpy’XeHbl TPU CTapTe CHCTEMbI. DTOT MeXaHW3M paboTaeT He TOJBKO IS
systemd, Ho W I APYTUX CHCTEM MHHIIMATU3AIIMH, Harpumep, Sysvinit.

Bropoit MexaHu3sm - 3TO UCHOJIb30BaHUE (alIOB KOHPUTYpalUUd B
nupexropun /etc/modules-load.d/. B Hux nepednciieHsl MOAYIH, KOTOPBIE JOIKHBI
OBITh 3arpy’kKeHbl MPH CTApPTE€ CUCTEMBI, TOJBKO B CIIy4ae, €CJIU HCHOIb3YeTCs
systemd. DToT MexaHuU3M SBIISIETCSl OoJiee THOKUM, TaK Kak MO3BOJISIET 3arpyKaTh
pa3Hble MOAYJIH B 3aBUCUMOCTH OT KOH(QUTYPALIMHA CUCTEMBI.



Hekoropsie quctpuOyTuBhl Linux MOTYT HCIIOIB30BaTh PA3IMYHbBIE CHCTEMBI
WHHUIHAIN3alng, Takae kak systemd, sysvinit, Upstart uim OpenRC. Hampumep,
B Ubuntu naumnas c¢ Bepcun 15.10 mo yMOI4aHHIO HCHOJIB3YETCS CHCTEMa
uHUIManu3anuu Systemd, omHako, JUis COBMECTUMOCTH CO CTApbIMH BEPCHSIMH U
nakeTaMu, TaKkKe moaaepkuBatoTces Sysvinit u Upstart.

ABTOCOOpKa MoOayJieil

[Ipu oOHOBIIEHUH SIIpa HEKOTOPHIE €r0 MOYJU MOTYT MEpecTaTh paboTath,
TaK Kak OHM CKOMIWJIMPOBAHBI MOJ CTapyro Bepcuio siapa. s pemieHus: 3Tou
MPOOJIEMBI UCTIONB3YETCS MEXaHU3M aBTOCOOPKH MOTYJICH.

DKMS (Dynamic Kernel Module Support) - ¢dpeiiMBOpK JuIsi aBTOMAaTHYCCKOM
cOOpKH U ycTaHOBKU Moayiei siapa B Linux. DKMS ycranaBnuBaet Mmoayib siipa
B cucteMy, ucroib3ys Makefile. Kpome Toro, DKMS mo3BossieT aBToMaTHIecKu
OOHOBJISITh M YAAISATh MOAYJIH SiApa, €CJIM OHU OOJIbIIE HE HYXHBI WM €CIU PO
OBLJI0O OOHOBIICHO.

Komanas! ais padorsl ¢ DKMS
Ycranoska DKMS: sudo apt-get install dkms
[TpocMOTp criMicKa yCTaHOBJICHHBIX MOyJieH simpa: dkms status
3. JloGaBnenue HoBoro Moyt B DKMS:

sudo dkms add -m <module-name> -v <module-version>
4. COopka U yCTaHOBKAa MOJYJIS:

sudo dkms build -m <module-name> -v <module-version>

sudo dkms install -m <module-name> -v <module-version>
5. OOHOBIIEHHE MOTYJIS:

sudo dkms upgrade -m <module-name> -v <module-version>
6. Vmamenue moxyns uz DKMS:

sudo dkms remove -m <module-name> -v <module-version> --all

bonee moapoOHas mHpopmarus o KomaHAax M ucnoias3oBannn DKMS
coJiepKuTcs B opunnanbHon nokyMmeHTarmn DKMS.,
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ITopsoK BeINOTHEHUsI padOThI

3aganme 1. AHAJIN3 CHCTEMHBIX BbI30BOB C IOMOIIBIO YTHJIMTHI strace
1. Y6enutecs, uTo Strace yctaHOBJIEHA, 3aIlyCTUB €€ ¢ mapameTpoM -V: strace -V.
Ecnu yrunura oTcyTcTBYeT, yctanoBute ee: sudo apt install strace.
2. O3HaKOMBTECH CO CIIPABKOM 00 MCIOJIb30BaHUU YTUIUTHI Strace: man strace.
3. 3anyctute Strace st koMaHabl U3 Tabaunbel 1. OOpaTuTe BHUMaHUE, YTO B
HEKOTOPBIX CIIydasix MoTpeOyeTcs 3a/1aTh apryMeHThl. Ha 0OCHOBaHUY MOJIy4eHHBIX
pe3yJIbTaTOB 3aMOJHUTE TA0IUILy 2 17151 5-7 pa3IMuHbIX CUCTEMHBIX BBI30BOB.

Tabnuua 1. Baprantsl koMaH[

No | Komang | Ne |Komannm | Ne | Komanga | Ne | Komang | Ne | Komanpga
Bap | a Bap | a Bap Bap | a Bap

1 |ls 7 | clear 13 | hostname | 19 | head 25 | sleep

2 |echo 8 |whoami |14 |du-V 20 | tail 26 | file

3 | man 9 |uname |15 |strace 21 |id 27 | getconf
4 | pwd 10 | free 16 | lastb 22 | Iscpu 28 | getfacl

5 |file 11 | find 17 | lsattr 23 |lIslocks |29 |grep




6 |date |12 | cat 118 |nproc |24 [lsusb |30 |last

JlokymeHTaIusi 1O CHUCTEMHBIM BbI30BaM  MpPHUBEJEHA HAa CTpaHUIE
pykoBojicTBa man syscalls(2): man 2 <syscall-NAME> .
Tabnuna 2. PesynbpTaThl aHaauza

Ne | Cucremnsiil | Onucanue | Bxogusie | Bpems Bosspammaemoe
BBI30B BBI30BA napaMeTpbl | BHITOJIHEHMS], MKC | 3HAUEHHE

4. llepenanpaBbTe BbIBOJ Strace B ¢aiin log B Bameil joManHen JUPEKTOPHH.
5. I[lonydnte CTaTUCTUKY BBITTOJHEHHBIX CUCTEMHBIX BBI30BOB.
6. BrImogHuTe TPacCHPOBKY CHCTEMHBIX BBI30BOB I  IMPOU3BOJIBHOTO
paboTaroliero mpoiiecca, MoAKIIOYUBIINCE K Hemy 110 PID.
3amanue 2. COopka u 3arpy3ka moxayJisi B sapo Linux
1. Ycra"noBuTe HEOOXOIUMBIC MTAKETHI:
apt-get install gcc make linux-headers-$(uname -r)
2. Co3spmaiite daitn MoxyIs:
mkdir kmod-hello_world
cd kmod-hello_world/
touch ./mhello.c
C COICP)KUMBIM:
#define MODULE
#include <linux/module.h>
#include <linux/init.n>
#include <linux/kernel.h>
MODULE_LICENSE("GPLv3");
int init_module(void){
printk(""<1> Hello,World\n");
return O;
¥
void cleanup_module(void){
printk("'<1> Goodbye.\n");
¥
3. Cosnaiite Makefile:
touch ./Makefile
C COICP)KUMBIM:
obj-m += mhello.o
hello-objs := mhello.c
all:
make -C /lib/modules/$(shell uname -r)/build/ M=$(PWD) modules
clean:
make -C /lib/modules/$(shell uname -r)/build/ M=$(PWD) clean
[lepen xomanmol "make" HEOOXOIMMO HCMOJB30BaTh  TAOYJSAIUIO JIJIs
CO3JIaHUsI OTCTYIIA, & HE MPOOEIHI.
4. CobGepute MOIYJb
make all
U YCTAHOBHTE €ro ¢ IMOMOIIBIo iNsSmod:



sudo insmod mhello.ko

Ismod

IIocne aToro MOAYJIb ITOABUTCA B CIIMCKC YCTAHOBJICHHBIX MO,ZIYJIefI:

[Tpu nmomotu komau sl dMesg BeiBenuTe Oydhep cooOIIeH it OT sapa:

sudo dmesg

B KOHIIC BbIBOJAA AOJI?KHO 0T06paBI/ITI>CH COO6HICHI/IC OT YCTAHOBJICHHOTI'O

moayis «Hello, Worldy.

B ortuere mo paboTe mpuBEAMTE CHUMKH 3KpaHa YCTAHOBKH MOJYIISA, PE3yJIbTaTOB
BEIIOJIHEHHs dmesg u Ismod.

5. BeIrpy3ute MOIy/Ib ¢ TIOMOIIBI0 KOMaHIbI FMMOJ 1 BKJIIOYUTE CHUMOK dKpaHa

BBIBOJIA B OTYET. Y OSIUTECH, YTO MOIYJIb BRITPYXKEH ¢ ToMoIbio dmesg u Ismod.

JlonosiHUTEIbHOE 3a/1aHUe
BrimonHuTe pazdop CUCTEMHBIX BHI30BOB JIJI1 COOCTBEHHOW MPOTpaMMBbl (WU

ckpunta). [IporpaMma 1o/KHA BBIMOJTHATHCS HE MEHee | MUHYTBL. 3arojIHUTE
tTabnuiy 2 u3 3amanus 1. Onpegenure, Kakoil MPOIEHT OT BPEMEHH BBITIOJIHEHUS
BCEI MpOrpaMMBbl COCTABIISIET BPEMSI BBITIOJTHEHUS CUCTEMHBIX BBI30BOB.
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10.

KoHTpoabHbIE BONPOCHI

Haiite onpexnenenue sapy OC.

B yeMm pasznuia Mex 1y MOHOJIMTHOW U MUKpOsiiepHOU apxutektypou OC?
Uto Takoe cucrtemHble BbI3OBBI? [IpuBeauTe mpumep CHCTEMHOIO BBI3OBA,
WCITOJTHSIFIOIIETO TpOrpaMMy, TYTh 10 KOTOpOW TPUHHUMAET B KadeCTBE
apryMeHTa.

B uem pasnuma mexay paboTol mporpaMMbl B TIOJIB30BATEIIBCKOM H
MPUBUJIIETUPOBAaHHOM  pexkume? B kakom mpocTpaHcTBe pabOTarOT
noJb3oBatebckue mporpammbl? B kakom — siapo OC cemericta Linux?
Yrto BEIBOIUT KOMaHIa strace -T du -V?

UYro BeIBENET B TepMHUHAI KoMaH1a strace clear? [losichure pe3ynbrart
Kak ¢ momompio Straceé MOXKXHO OTCIECIHTh, C KaKUMH (aiijaMu padoTaeT
npoiiecc?

Kak MOKHO BBIBECTH CIIUCOK MOJYJIEH siapa?

B 4yem omacHOCTb MCIIOJIB30BaHMS KOMaH b1 iNSMOd?

Yro coneprkutcs B nupektopuu /etc/modules?



