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BBepgeHue

M3yyeHne nporpamMmmyMpoBaHus Ha accembiepe BaXKHO C ABYX MO3ULMIA.
B nepsyto oyepefb, 3HaHWE MaLUMHHbLIX KOMaH/ akTyanbHO npu pa3paboTke
JpaiiBepoB YCTPOWCTB W ApYrMx annapaTHO-3aBUCMMbIX YacTeil onepauu-
OHHbIX CUCTEM, MPU CO34AHUN KOMMUISATOPOB W UHTEPNPETaTOpPOB A3bIKOB
nporpaMMMpoBaHns, Npy peLleHnn 3agad, TPebyroLmx XecTkol onTMu3a-
LMW KPUTUYECKUX YYacTKOB Kofa. Kpome TOro, HaBblkM NpPOrpaMMnMpoBaHus
Ha accembriepe BaxHbl AN1S1 MOHWMaHWSA BHYTPEHHEl CTPYKTYpbl W MPWH-
LMnoB paboTbl MUKPOMNPOLLECCOPHOW TexHukn. CocTaBfieHne 1 oT/1afka ac-
ceM61epHbIX NporpamMm ABNAETCA eAMHCTBEHHbIM CMOCOO0M NPaKTUYeCcKoro
3HaKOMCTBa C BHYTPEHHUM YCTPONCTBOM U (DYHKLMOHMPOBaHWEM mpouec-
copoB. 3HaHWe oCHOB accembriepa yBennunsaeT Crnoco6HOCTb NporpaMmMu-
CTa reHepmpoBaTb Ka4eCTBEHHbIN 1 3h(DEKTUBHBIN KOA, Ha A3blKax BbICOKOrO
YPOBHSA, n36aBnsAeT nporpaMMHble MPOAYKTbI OT psAfa «y3KMX MeCT» Npous-
BOAWTENbHOCTM, YMEHbLUAET Y/AC/I0 MOTEHLMA/IbHBIX YA3BUMOCTEN B KOAE.

GNU/Linux —coBpeMeHHas, AMHaMUYHO pa3BuBalLLancsa onepawmoH-
Has cucTema O6LLEro Ha3HavyeHus, ycnewHo macwradvpyemas ons pasnuy-
HbIX CETMEHTOB pbIHKa. OTKPbITbIA AOCTYN K UCXO4HOMY KOAY 3HAUMTENbHO
obneryalT ee agantauuio Ana camblX pasnMyHbIX annapaTHbiX naaTopm
N obnacteil NpUMeEHeHUs. DTUM OBGBACHAKOTCA CUMbHbIE NO3ULMX OaHHOMN
CUCTEMbI Ha PbIHKE CMeunan3MpoBaHHbIX YCTPocTB. OHa Mcrnonb3yeTcs
B NOTPeOUTENLCKON 3/1EKTPOHKKE, TENEKOMMYHUKALMOHHOM 060pYyA0BaHWN,
MeANLIMHCKMX CUCTeMax, aBTOMOOUNAX, BOOPYXEHUW U Ap. AHaI0rMYHas cu-
Tyaumst HaboJaeTcs 1 Ha pbiHKe MOBWU/IbHbIX YCTPOWCTB, C Y4eTOM AOMUHU-
pytoLiero nosoxeHuns 6asupytollelica Ha Linux naatgpopmbl Android. B psage
CTpaH, BKOYas EBPOCOI3, BLIMOMHAKTCA rOCYAApPCTBEHHbIE NPOrpamMmbl,
HanpasfieHHble Ha 3aMelleHne GNU/Linux u conyTcTBYHOLLE UHJIPACTPYK-
Typoii MO aHanornyHbIX NponpueTapHbIX NPOAYKTOB B roccekTope, oboc-
HOBaHHblE KakK 3KOHOMWYECKMMMW MNpevmyLLecTBaMu, Tak U NpPOCTOTOW Bbl-
NnosfiHeHNs ayauta koga. 3T xe coobpaxeHus obecneunatoT GNU/Linux
YCTOWYMBYIO NONYNSAPHOCTb B CETMEHTE CePBEPHbIX O/IePaLMOHbIX CUCTEM.

Ha Tekywmin momeHT nnatcpopma GNU/Linux MOXeT 6bITb Npu3HaHa
Hanbonee ygo6HON 1 ANA U3yYeHUs HU3KOYPOBHEBOrO MPOrpamMM1MpoBaHus.
C TOYKM 3peHns nporpaMMupoBaHua Ha accembnepe Linux xapaktepu3sy-
€TCs CTPOro YHMPMLUMPOBAHHLIM MHTEPENCOM CUCTEMHbIX BbI30BOB, OfM-
HakoBbIM 411 BCeX (DYHKUWI sapa onepawlyuoHHON cuctembl. V3yyeHne 06-
neryawT yHacnegoBaHHble Tpaguumm OC Unix u ctaHgapta POSIX, npu-
BHOCSILLLlee MHOro 06Lwero ¢ 6ubnnoTeUHbIMN PYHKUMAMN A3bika C, XOpPOLLIO
3HaKOMOro CTyfeHTam npouna nHopmaTuki 1 pagnoaneKkTPOHNKK.

O3By4eHHble [0BOAbI NOCAYXWM OTNPABHOM TOYKOW A1s paspaboTku
HacCTOALLEro METOANYECKOro nocooums.



1 TlepBasa nporpamma Ha A3blke accembriepa

11 KpaTkne TeopeTnyecKmne cBegeHuns

111 CrpykTypa accembaepHoli nporpamMmsil

Kaablii S13bIK NPOrpaMM1poOBaHUs UMEET CBOM OCOGEHHOCTU. H3bIK ac-
cembepa - He MCK/loYeHne, 0CO6EHHO, ECIM NPOrPaMMMpPOoBaTh Ha HEM Ha
nnatcpopme Linux. PaccMoTpum npumep NpocToii Nporpammbl Ha 3TOM A3bl-
Ke nog 3Ty nnarchopmy. TpaauLMOHHO NepBasi NporpamMmMa BbIBOAUT NPUBET-
CTBEHHOE COO0BLLEHME HA 3KPaH.

B oT/MuMe OT MHOIMMX COBPEMEHHbLIX BbICOKOYPOBHEBLIX A3bIKOB MPO-
rpaMMUpoBaHNsA, B accembsiepHOi nNporpamMme Kaxgas komaHzja pacnona-
raeTca Ha OTAeNbHON CTpPoke. Henb3s pasmecTuTb HECKOSIbKO KOMaHj, Ha
ofHoli cTpoke. He npuHATO Takke pas3buBatb O4HY KOMaHgy Ha HeCKOsbKO
CTPOK.

CuHTakcuc accembnepa NASM saBnseTca perucTpoyyBCTBUTE/b-
HbIM. T.e. eCcTb pasHuua mMexay 60/1bWnMyY 1 MasbiMn ByKBamu.

KomaHga MOXeT ObITb AMPEKTWBON —yKa3aHneM TPaHCATOpY, KOTo-
pOe BbIMOJIHAETCA B MpoLecce npeBpaLleHns NporpaMmbl B MalUVHHbIN KOA,
MHorve AMpeKTMBbI HAYMHATCA C ToukW. NS yaobcTea YTeHUss mporpammbl
OHW 06bI4HO nuwyTesa BONbLUMMU BYKBAMW. Kpome avpekTuB ewe 6biBa-
0T MHCT PYKUMU—KOMaHAb! npoueccopy. VIMEHHO oHM 1 6yayT cOCTaBNATb
MaLUVHHBIA KOA NpOorpammbl.

Hy>XHO OTMETUTb, YTO MOHATUE «MaLUNHHbIA KOA» O4YEeHb YC/I0BHO. Ya-
CTO OHO 0603Ha4YaeT MPOCTO COAEPXKMMOE BbIMOSHAEMOro chaina, xpaHs-
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LLero KpomMe COBCTBEHHO MALUMHHbIX KOMaH[, elle v AaHHble (B Hallem cry-
Yae—TeKCT BbIBOAMMOro coobuieHns «Hello world»).

1.1.2 OcobeHHOCTM cO34aHnsA accemb6/1epHO NporpaMmmb|

Ha nnatdhopme Linux s13blk accembnepa ABNSETCA CaMbiM HU3KOYPOB-
HEBbIM SA3bIKOM MPOrPaMMMpPOBaHNs. T.e. OH GOsblUe JIOOLIX APYrUX Mpu-
6nmkeH K apxuTektype OBM 1 ee annapaTHbIM BO3MOXHOCTSM, NMO3BONSET
noslyuYnTb K HAM 6051ee MOJHbIA AOCTYM, HEXeNU B A3blkaxX BbICKOTO YpOB-
HA, Hanogobue C/C++, Perl, Python n np. 3ameTum, 4TO NOAYYNTb NOJHbIA
[OCTYN K pecypcamM KOMMNbOTEPA B COBPEMEHHbIX apXMTEKTypax Henb3s, ca-
MbIM HU3KMM YPOBHEM paboTbl NMporpamMMbl SBASETCA OOpalleHne Hanpsi-
Myt K 9apy OC. IMEHHO Ha 3TOM YpOBHE M paboTakT nporpamMmmbl, Hanu-
caHHble Ha acceMb6niepe B Linux. Ho, B 0Tnume OT A3bIKOB BbICOKOTO YPOBHS
(AABY), accembnepHasi nporpaMMa COAEPXMT TOSTbKO TOT KOZ, KOTOPbI/ BBEN
NporpaMMncT, M KOHEYHO XXE BCA OTBETCTBEHHOCTb 3a JIOTMYHOCTb Koaa
MOSTHOCT b0 NIEXUT Ha Mievax nporpaMMucTa.

MpocTtoii npumep. O6bIYHO MOAMPOrpamMMbl 3aKaHUMBaKOTCA KOMaHAOM
Bo3Bparta. Ecnin B AABY ee He 3ajaTb ABHO, TPAHCNATOP BCe paBHO A06aBuUT
ee B KoHel, nognporpammel. AccembniepHasa nognporpamma 6e3 KoMaHzbl
BO3BpaTa He BEpPHETCHA B TOUKY BbI30Ba, a OydeT BbINOMHATL KOf, Cleayto-
LMiA 33 NOANPOrpaMMoN, Kak 6yTO OH ABMSETCS ee NPOAO/HKEHUEM.

Ewe npumep. MoxHO nonpo60BaTh «BbINOMHUTE» AaHHbIE BMECTO KO-
Ja. YacTto 370 /iMweHo cmbicna. Ho ecnv nporpaMMuCT 3TO CAenaeT, TpaHc-
NSITOP He BbIAACT HUKaKMX COO6LLEeHN A 06 olmbke. HA3blk accembnepa nos-
BO/ISIET Aenatb Bce! Bonpoc cocToMT nullb B TOM, Kakue ycuaus npugeTcs
NPUIOXNTb, YTOGbI peasM3oBaTb MAEK Ha 3TOM A3bike. TyT MeHbLue orpa-
HUYeHuiA, Yem B FABY, HO, B TO e Bpems, 1 y[o6cTBa v NPOCTOThbl CO34aHNS
nporpamMm TOXe MeHbLLE.

3TM 0COBEHHOCTY MPUBOASAT K TOMY, YTO accemb/iepHble Nporpammbi
UacTo «MNOABELLMBAOT» KOMMbIOTEP, OCOBEHHO Y HAUMHAOLMX NPOrpaMMu-
CTOB. BblfeNMM pasHOBMAHOCTW «3aBUCaHWSA» MO Cnocoby 6opbObI C HUAM.

- MNpocToe —ans BbIX04a M3 HEro AoCTaToyHO HaxaTb Ctrl+C (cHavana
HaxxumaeTcs knasuwa Ctrl, n ganblie HyXHO, He OThyckas ee, Ha-
XaTb BTOpY0 knasuwy —C; 3aTemM KiaBuLLIX OTNYCKAlTCA B 1l060M
nopsgke). MNMporpamma aBapuiiHO 3aBepLuaeTcs Bbixogom B OC.

- Msrkoe —kaxeTcs, YTO MaluMHa He pearnpyeT Ha knasuatypy u 6e3-
HagexHo 3aBucna. OfHako S4p0 CMCTeMbl MPU 3TOM NpofosxaeTt
paboTaTb 1 NO3BONSET MCMNOMb30BaTh 6a30Bble (DYHKLMU ANA coxXpa-
HEHWS1 LLeNIOCTHOCTM AaHHbIX. DTUMU OYHKLUSAMU MOXHO YNpaBAaTb
npu nomowy T. H. Magic Keys (cm. onucaHne SysRq Keys).



- XXecTtkoe —ecnn 3aBucno s4po0 OC. IT0 MOXET NPOM30ATU B Cyyae
MCMosib30BaHNA TECTOBOIO AApa, HaxoAdsuwleroca B pa3paboTtke, uam
npW HeNpaBWbHON py4HOI cbopKe Aapa, UK Npy NONbITKE UCNOSb-
30BaTb HeOKYMEHTVPOBaHHblIe OCOGEHHOCTM annapaTHoro obecne-
yeHns. B aTOM criyuyae nMOMOXET annapaTHblii c6poc Npu NomoLLm
KHOMKM «Reset», pacrnonoxeHHo! Ha nepefgHeil naHenM CUCTEMHOMO
610oka.

BaxxHO NOMHUTL, 4TO B 90% criyyaeB 3aBUCaHME ABNAETCA MPOCTbIM.
Uallle BCero He xBaTaeT annapaTtHbIX BO3MOXHOCTEN KoMNnbloTepa Ans 6bIcT-
poii 06paboTKM AaHHbIX M HEOOXOAMMO NPOCTO MOAOXAATb WM HaxkaTb
Ctrl+C.

1.1.3 TMMpouecc 06paboTKM MporpaMmMbl Ha A3blke accembiiepa

M3-3a cneuucvki NporpaMMUpoBaHus, a Takke ro Tpaguuuu, Ansi co-
3[laH1si MPOrpaMM Ha si3blke accembsiepa 06bIYHO MOJb3YHTCS YTUANTaMK
KOMaHZHOli CTPOKM (XOTsi NOAZEPXKKA acceMb/iepa M ecTb B HEKOTOPbIX YHU-
BEpCcasibHbIX VHTETPUPOBAHHLIX cpefjax). Becb MpoLEcC TEXHWYECKOTO CO-
3[aHus accemb/1epHOli NPorpaMMbl MOXHO pastuTb Ha 4 Lwara (MCK/TYEHSI
3Tanbl CO34aHus anropuTMa, Bbibopa CTPYKTYp AaHHbIX U T.4.).

1. Habop nporpaMmbl B TEKCTOBOM pefiakTope W COXpaHeHue ee B OT-
AenbHoM dpaiine. Kaxpgplii chaiin umeet MMmsi U TN, Ha3biBaeMblii
MHOTAa paclumpeHnemM. Tun B OCHOBHOM MCMOJb3yeTca AN onpeje-
NeHnsa HasHayeHus chaiina. Hanpumep, nporpamma Ha C umeeT Tvn
Cc, Ha Pascal —pas, Ha fA3blke accembnepa —asm.

2. O6paboTka TekcTa nporpaMmbl TPAHC/IATOPOM. Ha aTom aTane TekcT
npeBpawaeTcs B MalUVHHbIA KOA, Ha3blBAaeMblii 06beKTHbIM. Kpo-
Me TOro, eCTb BO3MOXHOCTb MOJIyYUTb SIMCTUHI NPOrpammsbl, cogep-
Xawiuii KpoMe TekcTa Nporpammbl Pas/INYHY AONOSTHUTENbHYIO WH-
chopmaumio 1 TabnuLbl, Co3gaHHbIe TPAHCAATOPOM. Tun 06bEKTHOIO
thaiina —o, dhaiina nuctmHra—1st. JTOT 3Tan HasblBaeTCs TpaHc-
naupei.

3. O6paboTKa MOSTYYEHHOT0 OOBLEKTHOrO KoAa KOMMOHOBLUMKOM. TyT
nporpamma «npuBa3bIBAETCA» K KOHKPETHLIM YCNOBUSAM BbINONTHEHWUS
Ha DBM. Mofy4yeHHbI MaLUVHHBIA KOA Ha3blBAETCSA BbIMOSIHAEMbIM.
Kpome Toro, 06bI4HO noslyyaeTcs kapTta 3arpysku nporpammel B O3Y.
BbinonHsewmblli dhaiin 06bIYHO He UMEeET paclUMpeHust B OTMume oT
nporpamm OC cemeiictBa DOS u Windows, kapTa 3arpy3ku—rap.
7ot 3Tan HasbiBAETCA KOMMNOHOBKOW WU SIMHKOBKOMA.

4. 3anyck nporpammbl. Ecnv nporpamMma paboTaeT He COBCEM KOPPEKT-
HO, Mepes 3TUM MOXET NPUCYTCTBOBATbL 3Tan OTNafKu Mporpammel
npy NOMOLLM CNeLuanbHOl NporpaMmMbl —oT1aguvka. Mpyn Haxoxge-
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HUM OLWNOKM MPUXOAUTCA NPOBOAMTL KOPPEKUMIO MPOrpammbl, BO3-
Bpawasch k wary 1.
Takum 06pa3om, npouecc co3faHnusa accembiepHoin NporpamMmmMbl MOX-
HO M306pasvTb B BUAe criefylolleid cxembl. KOHEYHON Lesbio, HanoMHUM,
ABNSETCA paboTOCNOCOGHLIN BbiNOMHSAeMbIl haiin hello (cm. puc. 1.1).

PucyHok 1.1 —Cxema co3gaHusi accemb/1epHOi nporpammbl

1.1.4 OcHOBHble BO3MOXHOCTU TEKCTOBOro pegakropa mcedit

mcedit— 3T0 TEKCTOBbI pefaKkTop, BCTPOEHHbI B ABYXNaHesbHbIA
dhaiinosbli meHemxep Midnight Commander. Cama no cebe cpega Midnight
Commander (W1 NPOCTO TC) OYEHb CXOXa C APYIMMU «KOMaHaepamu». Ha-
npumep, 4TobbI co3aaTthb B Tekyllem katanore chainn labl .asm n Hauatb ero
pefakTMpoBaHve, MOXHO HabparTb:

mcedit ./labl.asm
O6wuii BUA KOMaHAHOW CTPOKM AnS 3anycka:

mcedit [-bcCdfhstVx?] [+uucno] TFile
HekoTopble napameTpbl:

+4Mcno nepexof K yka3aHHOW uMciom CTpoke (He cTaBbTe

npo6esn mexay 3HakoMm + 1 YMCIOM)

-b yepHo-6enas uBeToBas raMma

-C ugetoBoii pexum ANSI gns TepmmHanoB 6e3 nog-
OepXxk/ ugeTa

-d OTKHOUYUTb MOAAEPXKKY MbILLN

-V BbIBECTV BEPCUIO MPOrpammbl

mced i t— 3T0 NOJIHOLEHHbIA NOSIHO3KPaHHbI pPeaakTop, NO3BOMSIOLLMIA pe-
JaktupoBath haiinibl pasmepom Ao 64 M6, ¢ BO3MOXHOCTbIO pefakTupo-
BaHUs GMHApHbIX (haiinoB. OCHOBHLIMY BO3MOXHOCTSMU SIBASIOTCS: KOMU-
poBaHve 6/10Ka, NepemMeLleHne, yaaneHue, Bblpe3ka, BCTaBKa; OTMEHa; Bbl-
najalole MeH; BcTaBka DaiifioB; Makpo-KOMaHzpl; MOWCK PEry/spHbIX
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BbIPXEHWI N UX 3amMeHa; NOACBETKa CUHTakKcuca; nepeHoc Mo crioBam; us-
MeHseMas AnnHa Tabynsauuun; 1cnosib3oBaHMe nepeHanpas/ieHnss NOTOKOB
0N NpUMEHEHWs, Hanpumep, NpoBepkn opdorpadum npy nomotum ispell.

PepakTop kpaiiHe NpPOCT B UCNO/Ib30BaHUM Y MOXET ObITb UCMO/b30BaH
6e3 npeaBapuTeNbHOTO N3yyeHns. Bbinagalolwee MEHIO BbI3bIBAETCA KNaBu-
wei F9. Cnucok Hanbosee 4acTo MCNOMb3yeMblX FOPSYMX KnaBWL NpuBe-
neH Hmke (Ctrl n Shift 0603Ha4YatoT COOTBETCTBYIOLLME KIaBULLW KNaBuaTy-
pbl, Meta —ycnoBHoe 0603HaveHne ANns Habopa MeTa-knaBull, Ha coBpe-
MEHHOM KOMMbloTEpPe 3TO 06bI4HO Alt nan Esc):

F3
Shift+F3

F5

F6

F8
Meta+l
Meta+q
Meta+t
Meta+u

Ctrl+f

Ctrl+k
Ctrl+n
Ctrl+s
Ctrl+t
Ctrl+u
Ctrl+x
Ctrl+y
Ctrl+z
Shift+F5

Meta+Enter
Meta+-
Meta++
Meta+n

tab

Elavars BblgeneHue tekcta. [NoBTopHOe HaxaTtue F3 3a-
KOHYUT BblaeneHune

Elayatb BbigeneHve 6510ka Tekcta. [oBTOpHOE HaxaTue
F3 3aKoHUMT BblgeneHne

CkonupoBartb BblAe/IeHHbIli TeKCT

MepemecTuTb BblAENEHHbIA TEKCT

YpanuTb BblAeNeHHbIN TeKCT

lMepexon K CTpoke no eé Homepy

BcTaBka nutepana (HeneyarHoro cMmeona). CMm. Huxe
CopTMpoBKa CTPOK BbIE/IEHHOIO TeKcTa

BbINO/MHUTL BHELLHIOW KOMaHAy W BCTaBUTb B NO3ULMIO
nof, Kypcopom eé BbIBO[,

3aHecTV BblAeNEeHHbI hparMeHT BO BHYTPEHHWI 6y-
oep obmeHa TC (3anucatb BO BHELUHWI dhalin)
YpanuTb 4acTb CTPOKM A0 KOHLA CTPOKM

Co3aaTb HOBbIN thaiin

BKIOUNTL U BbIKNIOYNTL MOACBETKY CUHTaKCKca
BbibpaTb KOAUPOBKY TekcTa

OTMeHWTb AelicTBus

MepeliTn B KOHeL, crieAyloLwero cnosa

Ypanutb CTPOKY

MepeliTv Ha Ha4YasIo0 NpeApblayLLero cnosa

BcTaBka TekcTta uM3 BHyTpeHHero 6ycepa obmeHa TC
(MpounTaTtb BHELWHWIA chalin)

[wvanor nepexofa K onpefeneHnio yHKuum

BosBpart nocsie nepexofa K onpeaeneHnio QyHKUmMmn
Mepexof Bnepepg k onpegeneHnio yHKuun
BkntoueHne/oTkIloueHne 0TOBPaKeHUss HOMEpPOB CTPOK
OTopgBuraeT BNpaBO BblAENEHHbIA TEKCT, €CNi BbIK/IO-
yeHa onuus «MoCcToAHHbIE 6/10KW»
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Meta-tab OToaBuraeT B/EBO BblAENEHHbI TEKCT, €CN BbIK/O-
yeHa onuusi «MOCTOSAHHbIE GIOKW»

Shift+CTpenkn BblgeneHue TekcTa

Meta+CTpenku BblgeneHne BepTukasbHOro 610ka

Meta+Shift+- MepeknoyeHe pexuma oTobpaxeHus Tabynaumin un
npo6enos

Meta+Shift++  [MepeknioueHne pexmma «ABTOBbIpaBHUBAHWE BO3-
BPaTOM KapeTku»

Take paboTaloT u npmBbiYHble No Norton n Volcov Commander'aM

KNaBuLLN:
Ctrl-Ins  konupoBaTtb

Shift-Ins  BcTaButb
Shift-Del Bblpe3atb
Ctrl-Del  ypanuTb BblAeNEHHbI TEKCT.

BblgeneHne Mbilbio Takke paboTaeT Ha HEKOTOPbIX TEPMUHaNaXx.

Knasuwn aBTo3aBeplueHus (06bl4HO Alt-Tab nam Escape Tab) 3aBep-
LIAIOT C/I0BO, HA KOTOPOM HAaxoAMTCH Kypcop, MCMOMb3ys paHee NpUMeHsiB-
wrecs B chavine crnosa.

[na 3apaHua makpoca Haxmute Ctrl-R 1 HaxkumaiiTe knasuwm, KOTO-
pble HyXHbl A1 BOocnponssegeHus B byayuiem. MNosTopHoe HaxaTue Ctrl-R
3aBepLUNT 3anucb Makpoca. 3areM HaKMUTE Ha Knasully, Ha KOTOPYH XO-
TUTE NOBECWTb 3TOT Makpoc. Makpoc coxpaHuTcs, korga Haxwvete Ctrl-A n
3aTeM Ha3HauYeHHYl Makpocy knasuily. Makpoc BbINOSHUTCA MO HaxkaTuio
Meta, Ctrl, nam Esc Ha3HauyeHHOI k1aBuWwK, €C/IN KNaBuLa He NCNosb3yeT-
CA APYrMMN DYHKLMSMMU.

JononHnTtensHyo MHOpMauuo, Kak 06bl4HO B Linux, MOXHO nony-
YUTb MPY NOMOLLM KOMaHAbl man TC.

1.1.5 TpaBuna oghopmMsieHUss acceMbepHbIX MporpaMm

Mpu Habope nporpaMm Ha s3blke accembiepa npuaepxmsaiiTech cre-
OyloLmnX npasu:

- OMPEKTVBbI Habupaiite 601bWKMU ByKBAMMW, UHCTPYKLMW - MasIbIMU;

- MUWKWTE TEKCT LUMPOKO;

- He BbIXOAUTE 3a Kpai skpaHa - ero HeyfobHO OyaeT peaakTMpoBaTb

N neyatarb;

- ANna OTCTynoB nosb3yitech Tabynaunen (knasuwa TAB);

- 6N10KM KOMMEHTapueB 3ajaBaiTe C OA4MHAKOBbIM OTCTYMOM.

OnTuManbHoOl cumTaeTcs Takas CTpoka:
<TAB><TAB>mov<TAB>eax,<npo6en>ebx<(1-3)TAB>
;<Npo6en>TeKCT KOMMeHTapus

KonuuecTtBo Tabynsaumii nepes KOMMeHTapveM onpeaensieTcs A/IMHON
aprymeHTOB KOMaHbl U MOXeT 6biTb OT 1 g0 3.
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Mo Mepe 3HaKOMCTBa C CUMHTaAKCMCOM A3blKa 6y,qu npuBoanTbLCA AO0-
NOJIHWTENbHbIE NpaBuia.

1.1.6 TpaHcnatop NASM

NASM npeBpaljaeT TeKCT nporpaMMbl B O6BLEKTHbIA kog. Vms npo-
rpaMmbl 3agaeTcs B KOMaHAHOW CTpoke. B npocTteiiwem cnyyae 3TO BbIrNs-
ouT Tak: nasm hello.asm (pacwupeHne ykasblBaTb 06s3aTesibHO). TekcT
nporpammbl 13 cpaiina h e llo . asm npeobpasyeTcsi B 06BbEKTHbIN KOf, KOTO-
pbiii 3anuweTca B daiin h e llo.o. T. 0. MMeHa Bcex haiifioB nonyyarTcs
13 UMEHWN BXOAHOro dhalina n pacLuMpeHns no yMOAYaHuHo.

NASM Bcerga co3gaeT BbIXOAHbIE (daiisibl B TEKYLLEM KaTasore.

NASM He 3anyckatoT 6e3 napameTpoB, T. K. OH —BCEro /MLb TPaHCNS-
TOp, & He VHTerpupoBaHHasa cpefa paspadboTku.

PekomeHgyeTca B paboyem kaTasiore Bce haiinibl xpaHuTb B onpe-
JeneHHol vnepapxun. Hanpumep, Ans nepeoi paboTbl co3pjante KaTasior
~/labs/asm/01.

[na 3anycka TpaHcnaTopa AoCTatoyHO Habpatb nasm hello.asm.
Mpn 3TOM Bbl HE YBUAMTE HUKAKMX COOOLLEHWNIA—OHW MOSIBAAIOTCA TOMbKO
B C/lyyae oWwmMBOK Man npeaynpexaeHuii. MNpy HannyMm olWM60K 06 bEKTHbIN
thavin He co3gaeTcs.

Hanpvmep, Ans KOMNWAAUUA NPUBEAEHHONO Bbille TeKCTa nporpammbl
«Hello World» Heobxognmo nucaTtb:

nasm -f elf hello.asm

Kntou -f ykasbiBaeT TpaHCNATOpy co3gaBatb GuHapHble chaiinsl B hop-
mate ELF (ecnn ucnonb3yetcs 64-6uTHas Bepcus Linux, crefyeT BMecCTo
elf ykasbiBathb elf64 ana reHepaunn 64-6UTHOrO Koga).

Bonee nogpo6HO CYHTaKCMC KOMaHAHON CTPOKM pacCMOTPeH B creny-
owmx paboTax.

1.1.7 KomnoHoBWMK LD

Kak BUAHO 13 cxembl Ha puc. 1.1, 4To6bl NOAYUYUTL UCMOHAEMYHO MPO-
rpaMmy, 06bEKTHbIV haiin HeobxoaMMo nepefatb Ha 06paboTKy KOMMOHOB-
LMKy (MK, Kak ero elle HasblBaloT, IMHKOBLUUKY):

Id -0 hello hello.o

Kntoy -0 ¢ nocnegylowmm 3HauyeHvem 3afaeT B AAaHHOM Criydae unMsi
C034aBaemoro 1UcrnosHsaemMoro dainna.

dopmaT koMaHHOl CTpokn LD nogpo6HO pacCMOTPEH B CAeAyHLWmUX
paboTax, TakkKe ero MoXxHo yBuaeTb, Habpas |d —help. Ana nonydyeHus
60nee nogpo6Hol MHAopmMauuy cm. man Id. 3anycTuTb Ha BbINOSIHEHWE
CO3[aHHbIli UCNONHAEMBIA halin MOXHO, HabpaB B KOMaHAHOI CTPOKeE:
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./hello

MpumevaHne: B gaHHOM cflydae McnosnHsemblidi chaiin hello BbinonHs-
eTcs M3 Tekyllero katasiora (4To obecneuvBardT CUMBOJbI «./» nepeg ero
UMEHEM).

1.2 3apaHue ona BbINOHEHUA
1

CosgaiiTe B CBOEM [OMALUHEM KaTasiore HOBbIV mogkatanor ¢ ume-
Hem asm 01. Co3gaiiTe B HEM C MOMOLLbIO pegakTopa mcedit Tek-
CTOBbI/i (haitn labl .asm, n BBeAuWTe B HEro TeKCT NporpaMmbl K3
n. 1.1.1, nonb3yscb npasunamm ogopmseHns accembrepHbIX Npo-
rpamm.

OTTpaHCNUpyiiTe MNOJIyYeHHbI TeKCT nporpammbl B OOBEKTHbIN
coaiin.

BbINoMHUTE TMHKOBKY 06bEKTHOTO haiina u 3anycTute NoayymBLLINIA-
CA UCMONHAEMbIR dhalin.

M3meHnTe B TEeKCTe NporpaMmMbl BbIBOAMMYIO Ha 3KpaH CcTpoky ¢ Hello
world! Ha cBoto thamunuio. MosBTOpPUTE MYHKTHI 2 1 3.

1.3 CopgepxaHue otyeTta

OTueT Nno NabopaTopHoii paboTe [O/MKEH CoAepXaTb:

TUTY/bHbIA JICT;
Ha3BaHue, Leflb 1 KpaTKoe 3ajaHue no abopaTopHoli paboTe;

- CXemy asiropuTMa nporpammbi;
- TEKCT NporpaMmbl Ha accembepe;
- BbIBOABI NO MpojeniaHHoli paboTe.

©ONDOHAWNE

=
©

1.4 KOHTpOJIbHbIE BOMPOCHI

Kak obpabatbiBatoTca 6/10kM TekcTa B pegaktope mcedit?

Kak BocctaHOBUTbL B mcedit yfaneHHble CTPOKN?

Kakvne OCHOBHble OT/IM4MA accemM6nepHbIX nporpamm ot ABY?

B uem oT/MuMe MHCTPYKUUW OT ANPEKTUBBI?

KakoBbl npasuna ohopMeHns nporpaMmM Ha fi3bike accemb6nepa?
KakoBbl aTanbl Nony4yeHns BbINOsHAEMOro daiina?

KakoBO HasHauyeHve 3Tana TpaHcnsauun?

KakoBoO Ha3HauyeHue 3Tana KOMMNOHOBKN?

Kakve chaiinbl MoryT cos3gaBaTbCs Npy TPaHCASALUM NPOrpaMmbl, Ka-
K/e 13 HUX CO3[4at0TCA NO-yMOMYaHuo?

KakoBbl chopmartsbl ghaiiios gns nasm u 1d?



2 [ononHutenbHble NMpYeMbl TPaHCAALMX NPorpaMmmbl
Ha A3blke accembriepa

2.1 KpaTtkne TeopeTmnyeckne ceBefeHus

211 CuCTeEMHbIE NHCTPYMEHTDI
PaclumpeHHbIli cMHTakcuc KomMaHaHow cTpokn NASM u LD

Bonee nonHbli BapMaHT KOMaHAHOM CTPOKU Nasm BbIMAAWT ceayto-
WM obpasom:

nasm [-0 06bekTHbIV__dhaiin][~F dopmaT_06BbEKTHOro_daiinaj
[-1 nucTwHr] [napameTpsl...] [--] ucxoaHbI dhaiin

[na 6onee nogpo6HOi nHdopmauumn cM. man nasm. N8 nonyyveHns
cnucka gpopMaToB 06bEKTHOro dpaiina cm. nasm -h f.

Mpumep nasm -f elf64 -g -1 main.lst main.asm ckoMnuau-
PYeT UCXOAHbIA haiin main.asm B main.o, npu 37oM dopMaT BbIXOLHOIO
paiina 6ynet el 64, 1 B Hero 6yayT BKIOYEHBLI CUMBOJIbI ANst oTnagkm (@),
BL06aBOK 6yfeT co3aaH goaiin nucTuHra main .1st.

Mpumeuanue: dopmat el 64 no3BonseT co3gaBaTb WUCMOSHAEMbIN
Kof, paboTtawowmii nog 64-6uTHeIMU Bepcusamu Linux. [ns 32-6UTHbIX Bep-
cuii OC ykasbiBaeM B kavecTBe popmaTta npocto elf.

KomnoHoBLwyK |d nmeeT cnegytowmii hopmaT KOMaHAHOW CTPOKM:

Id [napameTpbl] 06bEKTHbIE_haiinsl...

[ns 6onee nogpo6Hoii nHopmauymm cm. Id —help wwm man Id.

Mpumvep Id -Map main, map -0 main main .o co34acT UCNOoMHse-
Mblli chaiin main 13 o6bekTHoro goaiina main. o, NPy 3TOM co3AaBasi KapTy
namsiTy B doaiin main. Tap.

KomnoHoBwyk I1d He npegnonaraeT No yMOAYaHUKO paclUMpeHnin ans
thaiinioB. Ho NMpMHATO McNonb3oBaTh Creaylowmne pacluMpeHns:

- 0 AnA 06BbEKTHbIX hainos;

- 6e3 paclmpeHns ansa UCnosHsAeMbix aiinos;

- Tap gna ¢aiinos cxembl Nporpammbi;

- lib ansa 6ubnmnoTek.

Ecnm vma BbinosiHAeMoro dpaiina He onpefeneHo, OHO byaeT obpas3oBaHO
13 MeHN NepBoro 06bLeKTHOro dhaina.

Ytnnuta MAKE

make — ytunuta GNU ansa o6pa6oTtku rpynn nporpamm. B Tom yuc-
le OHa MOXeT ynpas/ATb TpaHcasauuein 1 KOMNOHOBKOW. MoBeaeHne make
onucbiBaeTcs haitnom Makefile, koTopbiii Ao/MKEH NpUCyTCTBOBaThL B Te-
Kyllem katanore. 3TO TEKCTOBbIN halin, KOTOPbIi MOXET COAepXaTb:

- KOMMeHTapwuu;
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- npasuna;
- MakpoonpegeneHus.
Mpumep:
build:
nasm -f elf64 -g -1 main.lst main.asm
Id -Map main.map -0 main main, o
clean :
rm -f main main.o main.1lst main.map
# 30ecb MOryT ObiTb [OMOJSIHUTENbHbIE KOMaHAb!

B npumepe co3fgaHbl Aga npasuia ¢ umeHamy («uensmu») build
n clean. lNepBoe U3 HUX BbLINOMHAET TPaAHCNAUMIO U COOPKY NpOrpammbl
main.asm, a BTOpPOe yAasifeT BCe CO3faHHble NpeAblayLiyM MpaBwuiom
chaiinbl. Takum 06pa3om, ecnn HabpaTb B kKOMaHAHOW cTpoke make build,
TO 6ygeT co3gaH wcnosHsemblin paiin M3 main.asm. Ecim Habpatb
make clean, To npoekT 6ydeT ouuvlieH: 6yayT yaaneHbl Bce chaiinbl,
co3gaBaeMble nasm u id. [Ons 6onee nogpo6HOI MHopMauMm cm.
man make.

MpumeyaHue: ytunuta make HeobbIYHO TpeboBaTeibHa K COAEPKUMO-
My make-cpaiina. Ei Heobxogumo, 4TOGbl KOMaHZbl B npaBunax (B OT/u-
yme OT uenei) HauMHaIMCb C OTCTYNa, U OTCTYN 06s3aTeslbHO AO/MKEH CO-
3/laBaTbCsl CMMBOJIOM Tabynsuuu, a He npobenamu. Pepgaktop mcedit no
ymMonuaHuio 3ameHsieT Tabynsaumn npobenamu. UTobbl OH co3gaBasl HacTos-
Lyto Tabynsaumio, HyxHo B MeHi (F9) BbibpaTb NoAMYHKT «O6Las» nyHKTa
«HacTpoiika» 1 ybpaTb rasiouky B nyHkTe «CUMYyIMpoBaTb HENosHyto Taby-
NAUNKO».

OcHoBbl pa6oTbl ¢ Midnight Commander

Midnight Commander (111 npocTo me) —3To NporpaMmMa, kotopasi nos-
BOMISIET NPOCMOTPETb CTPYKTYPY KaTasloroB U BbIMO/IHUTL OCHOBHbIE Onepa-
UMM No ynpas/fieHNo haitioBoi cucteMoid. Jpyrumu cnosamu, 3T1o daiino-
Bblii MeHempkep. Ecnu Bbl MeeTe onbIT paboTbl ¢ ApYrMMy Nogo6HbIMK dhaii-
noebiMn MeHempkepamu, Hanpumep Norton Commander (nc) B DOS wn
FAR B Windows, TO Bbl Ierko cMoXeTe pabotaTb U C TC, NOCKOJIbKY OC-
HOBHblE OCOBEHHOCTV NOBEAEHUS U faXe OCHOBHblE KOMOUHALMN «TOPAYMX
KMaBuLL» Y HUX COBMaAaroT.

[Onsa aktnBauun 060no4km MC focTaTouyHO BBECTM B KOMaHAHOW CTpO-
Ke TC W HaxaTb KnasuLly BBOA,.

XoTs ona ynpasneHus ¢ainsioBoil cuctemoin 1 BoobLle An1s paboTsl
C (haiinamy MOXHO MCMONb30BaTb Takne KoMaHAbl OMepaunoHHON cucTe-
Mbl, kKak pwd, Is, cod, mv, mkdir, rmdir, cp, mm, cat, more n T. [,
MHOrMe onepauuv c cainamm ygobHee genatb C MOMOLLBHO MPOrpaMMbl
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Midnight Commander, koTopas Harns4Ho npefcTaBnseT BCE BbINO/HAEMble
neiicTeus.

Havbonee uacto BbinonHAemble B Midnight Commander onepauum
npuBsA3aHbl K PYHKUMOHaUIbHBIM KnaBuwam <F1> - <F10>. MNpuBegem cBOA-
Ky B Bufe Tabnuupl.

®yHKUMOHaNIbHaA  BbiNosnHAeMoe geicTeue

Knasuwa

<F1> BbI3blBaeT KOHTEKCTHO-3aBMCUMYIO MOACKA3-
Ky

<F2> Bbi3biBaeT MeHl0, co3gasaemoe MoJsb30Ba-
Tenem

<F3> MpocmoTp dhaiina, Ha KOTOPbIA ykasbiBaeT
noAceeTka B aKTVBHOWN naHenu

<F4> BbI30B BCTPOEHHOTO pegaktopa Ans daiina,
Ha KOTOpbIA yKa3blBaeT NoACBeTKa B aKTWB-
HOli maHesnn

<F5> KonupoBaHue dhaiina wam rpynnbl OTMEYEH-
HbIX (balinoB W3 katanora, oTobpaxaemoro
B aKTMBHOW naHenu, B Katasior, oTobpaxae-
Mblli Ha BTOPOW naHenu. [Mpu KONMpoBaHWK
OHOr0 (haiina MOXHO MOMEHSATb €ro WM.
MoXHO Takke ykasaTb WMSA Kartasnora, Kyja
6yaeT npov3BOAMTLCA KOMnMpoBaHue (ecnu
Ha[0 CKOMMPOBaTb B KaTasior, OT/IMYHbIA OT
KaTanora, oTobpaxaemoro Bo BTOpOl naHe-
nn)

<F6> MepeHoc chaitna unm rpynnbl OTMEYEHHbIX
thainnos n3 katanora, oTobpaxaemoro B ak-
TUBHOW MaHenwu, B KaTasor, oTobpaxaeMblil
Ha BTOpOIi naHenu. Kak n npu konvposaHuu,
MOXHO MOMEHATb umsa dalina unn Lenesoro
KaTasiora.

<F7> CosfaHue nofkatasiora B katasnore, otobpa-
)KaeMoM B aKTVBHOWN naHesnm

<F8> Ypanenve chalina (nogkarasora) wau rpyn-
Mbl OTMEYEeHHbIX haiinos

<F9> BbI30B OCHOBHOIO MEHI0 nporpammbl (0TO6-
paxaemoro Haf naHensamm)

<F10> Bbixog 13 nporpammbi

BbI3BaTb rNaBHOE MEHI0 MOXHO Knasuwei F9.

Bbinagatouiee noAMeH «KomaHAbl» FaBHOTO MEHK0 MO3BOJISIET Bbl-
NOMHWTL eLle psg onepauuii No ynpas/eHno .hailoaoii.cuCTEMON, a-Tak-»



€ BbIMOSIHUTL HEKOTOpble KOMaHApbl, U3MeHsLWmMe Bug naHenein Midnight
Commander n oTobpaxaemyto B NaHe M MHgopmMaumio.

Mpu o6palleHnn K komaHAe MeHl «[epeBo KaTasloroB» BbIBOAUTCS
OKHO, OTOGpaxatoLee CTPYKTYpY KaTasioro (oaiinoBoli CUCTEMBI.

KomaHga «[Mouck chaiina» (ropsuve knasuwm <Meta>+<?> wm
<Esc>,<?>) BbINajatwolero MeHw «KomaHga» Mo3BONSET BaM HaWTu Ha
avcke haiin ¢ 3agaHHbIM UMeHeM. [Mocne BbliGopa 3TOW KOMaHAbl MEHI0
BHaYa/le 3anpawivBaeTcs UMsS MCKOMOro chaina v umsi Kkatanora, ¢ KOTo-
poro Heo6XxoAMMO HauMHaTb MOMCK. HaxaB 3kpaHHYH KHOMKY «[epeBo»,
Bbl MOXeTe BblbpaTb HavasibHbI/ KaTasior novucka u3 gepesa Katasoros. B
none «CogepxaHne» (Contents) MOXHO 3a4aTb perynisipHoe BbIpaXeHne
no npaswiaM KOMaHAbl egrep. B yacTHOCTW, 3TO O3HauyaeT, 4YTo nepeg,
CMMBOSIAMY, UMEILLMMY CreunanbHoe 3HadeHre ana egrep, Heobxoammo
BCTaBWUTb CUMBOJ/T «\», HanpuMep, ec/im BaMm HYXXHO HaliTu CTPOKy «strcmp
(» BbI JO/MKHbI yKa3aTb Wa6/oH noucka B Buge «strcmp \(». Ansa Toro,
4yTO6bl HauaTb MOUCK, HAXMWTE 3KPaHHYK KHOMNky «J[Janbwe». Bo Bpems
noucka ero MOXHO MPUOCTaHOBUTb KHOMKOW «OCTaHOBWUTb» W MPOAOIKUTH
no KHomke «Ipoao/MKNTb.

Cnuncok HaieHHbIX daiifioB MOXHO NpocMaTpuBaTh, NepemMeLasch ¢
nomoLLblo knaeull <CTpesnika BBepx> U «CTpenka BHU3>. KHonka «[llepeii-
TW» UCMOMb3yeTcsA A1 nepexofa B KaTaior, B KOTOPOM HaxoAuTcs noacse-
YeHHbIA chaiin. KHonka «lMoBTOp» CNyXUT ANs 3afaHus napamMeTpoB HOBOMO
novcka.

KHonka «BbIxog» CAYXWT A1 BbIXOA4a U3 pexuma rnovcka.

Haxatne Ha KHoMky «[laHenusauusi» npvBedeT K TOMy, YTO pesysib-
TaTbl noucka 6yayT OTO6paXeHbl Ha TeKyLLyl0 akTMBHYI0 MaHeslb, Tak YTo
Bbl MOXETE MPOM3BOAMTL C BblbpaHHbIMU haiiiamn eLle Kakue-To AeicTBus
(npocmatpmBatb, kONMpPOBaTb, NepemeLlaTb, yaanATb 1 Tak ganee). MNocne
BbIBOZAA Ha NaHesb MOXHO HaxaTb <Ctrl>+<R> ans Bo3BpaTa K 06blMHOMY
cnucky chaiinos.

KomaHga «MepecTaBuTb naHenu» (<Ctrl>+<U>) MeHsieT MecTamu co-
OEPXUMOE MpaBoil 1 1eBOI NaHenei.

Mo komaHge «OTKMUUTL NaHenu» (<Ctrl>+<0>) nokasbiBaeTcs Bbl-
BOA, nocriefHeli 13 BbINOSHABWINXCA komaHg, shell.

Mo komaHae «CpaBHWUTL KaTanoru» (<Ctrl-X>, <D>) cpaBH/BaeTCs CO-
JepXMMoe KaTasioroB, 0Tobpaxkaemblx Ha SIEBOW ¥ NpaBoil NaHesnsx.

KomaHga meHio «McTopusi KOMaHa» BbIBOAUT OKHO CO CMMCKOM paHee
BbINOJIHABLUMXCA KOMaH4. [MoACBEYEHHYK CTPOKY M3 UCTOPUM MOXHO CKO-
nMpoBaTb B KOMaHHYI CTPOKY 0601104k (MepemeLleHne noacBeTKN —ka-
BUWaMn «CTpesnka BBepx> 1 «CTpenka BHWU3>, KONMMPOBaHWE —O KNaBuLLe
<Enter>).

KomaHaa meHo «®OHOBbIE 3afaHusi» NO3BOJISET BaM ynpaBnsiTe o-
HOBbIMY 3afaHuamMK, 3anyLeHHsIMU n3 Midnight Commander (Takumu 3aga-
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HMAMKU MOTyT BbITb TONbKO OMepauun KOMMPOBaHWA W nepemeLlieHns daii-
noB). Vicnonb3ys aTy KOMaHgy MeHI0 uam ropsuve knasuwm <Ctrl>+<X>,
<J>, Bbl MOXeTe OCTaHOBUTb, BO30GHOBWUTL WM CHATL /1l060€ 13 POHOBBIX
3a4aHuin.

Mocne BbliGopa KOMaHAbl MeH «®daiin pacluMpeHuit» Bbl MonyyaeTe
BO3MOXHOCTb peAakTupoBatb thaiin me.ext, B KOTOPOM MOXeTe CBSA3aTb C
onpejesnieHHbIM paclumpeHnem daiina (OKoH4aHueM VMEHW nocne nocneg-
Hell ToukM) nporpamMmy, kotopas 6yfet 3anyckatbcs Ans obpaboTtkm (npo-
CMOTpa, peAakTMpoBaHUs WX BbINOSIHEHNSA) (haiina C TakuM paclUMpeHneM.
3anyck BblbpaHHON nmporpammbl 6yAeT OCyLeCcTBASATLCA MOCNe YCTaHOBKU
NOACBETKM Ha uMA dhalina n Haxatus knasuwm <Enter>.

KomaHga «daiin MeHio» MCMosib3yeTcs ANns pefakTMpoBaHus nosib3o-
BATE/IbCKOrO MEHI0 (KOTOpOe MOSBASETCA MOC/e HaxaTus knasuwm <F2>).
UTtob6bl 3agelicTBOBaTb MMS NOACBEYEHHOro haiina B KOMaHAax nosb3oBa-
TE/IbCKOr0 MEHI0 NPUMEHSETCA 0603HaYeHne «%b>, a ecnv HyXHO B3ATb UMSA
noaceeveHHoro dhainna 6e3 paclmpeHns —«%b». MogpobHee nMpo 3TV U
Apyrve 0603HayYeHns MOXHO NpoYMTaTh B CMPaBOYHON cucTeme TC (pasgen
«PepaxkTtupoBaHve hainsioB MEHIO»).

HacTtpoiika o6ono4kn Midnight Commander

OfHO U3 BaXHbIX [OCTOMHCTB TC —KOH(PUryprpyemMocTb. [MOCKObKY
MoJlyYeHVe BbIMOSHAEMOro haiiia U3 acceMb6/iepHoli NporpaMmbl BbINOSI-
HSETCA PY4YHbIM 3anyCKOM HECKOSIbKMX MPOrpaMM, Ha NpakTuke 3TOT Mnpo-
LlecC Kak npaBuio aBTOMAaTU3UPYHOT, HaNpUMep C UCMOMb30BaHUEM YTUN-
Tl make. Ho KOHEYHO e ecTb U Apyrve crnocobbl. Heckonbko BapuaHTOB
BO3MOXHOI aBTOMaTU3aLuM NpefocTaBnseT Tc.

MepBblii cnoco6 —aTo MCNosb30BaHWe YNOMUHABLUEToCcs Bbille daii-
fla pacluMpeHnii. 3a KaxabiM TUMoM aiifia MOXHO 3akpenuTb AeicTBus,
KOTOpble OyAyT BbINOMHATLCS MPU BbIGOPE HYXHOro (haiiia U HaxaTun Ha
knasuwy <Enter>. 310 AelicTBMe 3a4aeTcs B cneuuasbHoM daiine paclum-
penuii (bindings) me.ext (E9->KomaHga-»®aiin pacwuvpeHuid). OH umeet
TEKCTOBbIi (hopMaT U MOXET BbITb 0TPEAAKTMPOBaH /I0ObIM TEKCTOBLIM pe-
[JakTopoM. Ho npeanoyTeHue nyylle oTAaBaTb BCTPOEHHOMY pefakTopy Tc,
T. K. B 3TOM C/lyyae Ha 3kpaHe NosiBUTCA Nogckaska No BHyTPeHHeMy dhopma-
Ty haiina. Hambonee NpocTo BOWTU B PEXVNM PEAAKTVPOBAHMS Yepe3 MEHIO
TC, Bbl6pas P9-+KomaHga->®aiin paclumpeHuii.

BTopoli cnoco6 —u1cnonb3oBaHMe MeH0. B oTinume oT npepblayluero
BapuaHTa, TYT MOXHO BblGpaTb pasnnyHble AeACTBUS ANS OAHOTO U TOro
xe thaiina. Hanpvmep, MOXHO NPOCTO MOMYYUTL BbIMOSHSAEMbI MOAYy/b, a
MOXHO MOJTyYUTb M 3anyCcTUTb ero. HacTpoiika MeHK XpaHUTCA B TEKCTOBOM
paiine .me.menu wm .mc/menu. Kak u aiinioB paclumpeHuii, daiinos
MEHIO MOXET 6bITb MHOM0, OHW 6bIBAKOT OCHOBHBLIMU 1 NIOKANbHLIMW. NS UX
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HaCTpolikn MOXHO Bbl6paTk: F9 -+ KomaHga -> daiin meHo -* Main/Local.
BHyTpeHHuii chopmaTt o4eHb Noxox Ha dpopmaT dhaiiia paclumpeHns n Toxe
ACEH 13 NOJACKa3KM.

212 ONeMeHTbl NporpamMmmmpoBaHns
OnuncaHne UHCTpyKumini MOV n INT

WHCTpykuma A3blka accembiepa mov npegHasHaveHa ansa gybénuposa-

HUS JAHHbIX UCTOYHMKA B NpYeMHMKe. B obLueM Buge 3anucbiBaeTcs
mov dst, src

rge d s t—npuemMHUK, Src —UCTOUHUK.

VHCcTpyKums a3bika accembnepa INT npegHasHayeHa o5 Bbi3osa npe-
pblBaHMA C yKa3aHHbIM HOMepoM. B obLiem Buae 3anucbiBaeTcs

int n

roe N—HOMep npepbiBaHUA, MpuHagnexawmii amanasoHy 0-255. [Mpu
nporpaMmMmypoBaHun B Linux ¢ ucnosb3oBaHNEM BbI30BOB sapa (sys_calls)
n = 8Ch (NpuHATO 3ajaBaTb B LUeCTHaAUATEPUYHON CUCTEME CUMCIIEHMS).

BbI3biBas UHCTPYKUMIO « int 80h», Mbl BbIMOSIHAEM CUCTEMHbIV BbI30B
kakon-nnbo dyHkumm agpa Linux. Mpy aTomM npoucxoduT nepegada ynpas-
NeHna aapy onepauyoHHON cucTeMbl. UTOObl y3HaTb, Kakyld MMEHHO Cu-
CTEMHYIO (DYHKUMIO HY)XHO BbINOSIHUTL, S4PO U3BJ/IEKaeT HOMEP CUCTEMHOro
BbI30Ba M3 pernctpa eax. NoatoMmy nepes BbI30BOM MpPepbIBaHNA HEO6XO-
OVMO MOMECTUTb B 3TOT PErucTp HYXHbIAi HOMep —Hanprmep, BbINOMHUTL
«mov eax, 3» A/ CUCTEMHOrO Bbl3oBa HOMep 3. MHOrMM CUCTEMHbLIM
hyHKUMAM TpebyeTca nepefasatb kakve-nnbo napameTtpbl. 10 NPUHATLIM B
OC Linux npasunam, 3Tn napameTpbl NOMELLAITCA B NMOPSAKE CnefoBaHus
B OCTaJ/IbHbIE PErncTpbl Npoueccopa: ebx, ecx, edx uT. 4. Ecim cuctemHas
hyHKUMA [O/MKHA BEPHYTL 3HAYEHWe, OHa NOMeLLaeT ero B PerucTp eax.

CunctemMHble BbI30BbI 4J14 obecneyeHus Anasnora C noJsib3oBaresiem

MpocTeiiwnii Ananor ¢ nosnb3oBaTtesieM TpeGyeT HaMUUSA ABYX (DYHK-
UMii: BblBOZA TEKCTA Ha 3KpaH M BBOJA TEKCTa C knaBuatypbl. pocTeid-
wmii cnoco6 BbIBECTW CTPOKY HAa 3KpaH —MCMO/b30BaTh CUCTEMHbIA BbI30B
W rite, KOTOpbIii aHanorMyeH oyHKLUM W rite 13 A3bika Cu 1 npefHasHayeH
NS 3anUcy AaHHbIX B ¢halin. ITOT CUCTEMHBbI BbI30B MMeeT Homep 4, no-
3TOMy nepef BbI30BOM WHCTPYKUMK int HEOGXOAMMO NMOMECTUThL 3HAYEHVE
4 B peructp eax. [MepBbiM apryMeHTOM W rite, NMOMeLlaeMbiM B PerucTp
ebx, 3amaetcs geckpunTop paiina. [ns BbiBoAA Ha 3KpaH B KauecTBe Ae-
ckpunTopa chaiina HyXHo ykasatb 1 (4TO O3Ha4aeT «CTaHAapTHbI BbIBOA»,
T. €. BbIBOJ Ha Aucneil).
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BTopbiM aprymeHTOM 3aaeTcs afpec BbIBOAMMOLN CTPOKM (nomeLLaem
€ro B perucTp ecx, Hanpumep MHCTpykumneli «<mov ecx, hello»). CTtpoka
MOXeT MMeTb Ntobyto AnvHy. MocnegHM aprymeHTom (T.e. B permctpe edx)
[O/MKHa 3afaBaTbCA MakcMMasibHas AJIHa BbIBOAMMOL CTPOKU (MOCMOTPM-
Te, KaK 3TO Aenanocb B nporpamme 13 npegblaylieli paboTtbl).

[na BBOAA CTPOKM C KNaBMaTypbl MOXHO MCMO/b30BaTb aHaN0rMyHbIi
CUCTEMHBIN BbI30B read. OTOT CUCTEMHbIA BbI30B uMeeT Homep 3. MNoapo6-
Has nHpopmaums 0 HeM, NpegocTaBnseMas KOMaHaon «man 2 read», no-
Ka3bIBaeT, YTO €ro apryMeHTbl —TakKume Xe, Kak y Bbl30oBa write, TO/IbKO AN
«UTEeHUs» U3 KIaBuaTypbl Mbl MCNOMb3yeM hainnosblli geckpuntop O (cTaH-
JapTHbIA BBOA) @ He (1 —cCTaHAapTHbIA BbIBOL—KaK Obl/10 MpW BbIBOAE Ha
avcnneid). BosBpallaemoe yepes peructp eax 3HaveHue yHkumm read —
KONIMYECTBO MPOYUTAHHbLIX C K/1aBMaTypbl CUMBOJIOB.

2.2 3apgaHve 011 BbINOSHEHUA

1 Cospaiite HOBbI TEKCTOBbIN paiin asdfg.-asm u coxpaHute ero B
CBOEM [OMaLlHeM KaTasiore.

2. Monb3yscb nHdopmauven n. 2.1.2 HanucaTb nporpammy, paboTaro-
LLYIO MO cnefyloLemy anroputmy:

- BbIBECTU NpurnaweHve, tuna "Beegurte CTPOKy:";
- BBECTW CTPOKY C K/aBuatypbl;
- BbIBECTM BBE/EHHYIO CTPOKY Ha 3KpaH.

3. Co3gaiite B CBOEM JOMAalUHEM KaTaslore HOBbIA nogkaranor u cKo-

NUpyiTe B HEro0 CO34aHHbIl dainn ¢ TEKCTOM NporpaMmbl.

Ckonupyiite dhaiin asdfg.asm B 1ab02-1. asm.

. OTTpaHCcNnpyiiTe NONYyYEHHbIA TEKCT NPOrpaMMbl B 0O BbEKTHbIN goaiin

no cxeme 1lab02-1 .asm-> .0 un asdfg.asm —w.o.

6. Coszgatb ansa MAKE chaiin ¢ sBHbIMW NpaBuiamu noyvyeHns BbInos-
HAeMbIX haiinioB ABYX HanucaHHbIX nporpamm. poBepuTb paboTy
MAKE, BHOCA M3MEHEHUA B KOMMEHTapUn NporpamMmmbi.

7. HactpouTb dhaiin paclmpeHuii Tak, 4tobbl 4718 asm BbINOSHANACH
TpaHcnaums, a ana obj —komnoHoBKa C co3fgaHvem dhaiina kapTbl
3arpysku.

8. Co3partb nokanbHOe MeHK AN TC, B KOTOPOM A/ knasuwmn F5 3a-
JaTb 3anyck NOSIHOTO npouecca MNosyvyeHnss BbIMOSIHAEMOro dhaina
13 NporpamMmMbl, Ha KOTOPYIO YCTAHOB/EH Kypcop.

o &

2.3 KOHTpOJIbHbIE BOMPOCHI

KakoB chopmat komaHgHoi cTpoku NASM?

Mpueegute npumep 3anycka LD ana koMnoHOBKM Tpex haifos.
KakoBo HasHayeHue ytunntel MAKE?

[fe 3apatoTca npasuiia nosegeHnsa MAKE?

PODNP
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3 Pa6ota c dhaiisiom INCTUHra

31 KpaTkne TeopeTnyeckne ceefeHus

3.1.1 CuncremMmHble NMHCTPYMEHTbI
MpaBa gocTyna K charinam

Kak mHoronosnb3oBaTefibCkas ornepauuoHHasa cuctema, OC Linux co-
OEPXUT MexaHusM pasrpaHnyeHns JocTyna K AaHHbIM, MO3BONSIOLWMIA Kak
3alWMTUTL faHHble O4HOro MoMb30BaTeNs OT HeXenaTeslbHOro BMellartesb-
CTBa ApYyrux, Tak W paspewwnTb APYrum AOCTYMN K 3TUM JaHHbIM A/15 COB-
MecCTHol paboTbl. J/Tlo6oii pecypc koMmnbloTepa nog ynpaeneHunem OC Linux
npeacTaBnseTca Kak dain.

Mo oTHOLWeEeHWIO K dhaiily nosb3oBaTe/lb MOXET BXOAMTb B O4HY U3 Tpex
KaTeropwii: Bnagenew, YieH rpynnbl Bnagesnbla, Bce ocTa/bHble. [ Kax-
[JOW 13 3TX KaTeropuini ectTb CBOW Habop npas goctyna. MepsBbiM Bragenb-
Luem chaiina ctaHoOBUTCA ero cosgatenb. Janblue haill MOXHO nepegarb
Apyromy BnagesnbLy Wav B APYryo rpynny KoMaHzow
chown [kmoun] <HOBbI_Nonb3oBaTenb>[:HoBas_rpynnal] <paiin>

nnun
chgrp [kmwun] <HoBas_rpynna> <dpani>

Hab6op npas goctyna 3agaeTcs Tpoikamy 6UTOB M COCTOUT M3 Npas Ha
yTeHue, 3anucb U UCMOSIHEHMe dhaiina. B cumBonbHOM npeAcTaBneHun OH
BbIMIAAUT Kak CTpPOKa «rwx», FAe BMECTO 1t060ro CMMBOMA MOXET CTOATb
Jedmc. bykBa 03HauaeT Hanvume npasa (yCTaHOB/IEH B eAWHWLY BTOPOW
6UT Tpragbl I —UTeHWe, NepBblil 6UT W—3anncb, HyneBol 6UT X —ucnon-
HeHve), a aednc o3HayaeT OTCYTCTBME Npasa (HyNeBoe 3HaYeHWe COOTBET-
cTBylOLLEro 6uta). O4yeBMAHO, YTO 3TV TPKU BUTa MOrYT BbITb 3anucaHbl eLle
N KaK BOCbMepuyHoe yucno. Tak, npasa foctyna r-X (4TeHve u ucnosHe-
Hve 6e3 3anucu) NOHMMAIOTCA Kak TPy ABOWMYHble undpbl 101 nam kak BoCb-
MepuyHas uudpa 5. UncneHHoe npepcrasneHne npas AOCTYNa HasbiBaeTCcA
abCoMOTHLIM, WX ABOWNYHO MacKOiA.

MonHas cTpoka npas focTyna B CMMBOJIbHOM MNpeACcTaB/ieHnn ycTpoe-
Ha Tak:

<npaBa_Bnafenbuaxnpasa_rpynnsXnpaBa_oCTallbHbIX>

B abconioTHOM npeacTaBneHWn npasa Bnagenbla ABAATCA cTapluei
LMdpoil BOCbMEPUYHOTO YMcna, npasa rpynnbl —cpeaHein 1 npasa ocTasib-
HbIX—Magwen. Tak, npaBa rwxXr-X--X BbIIJIAAAT Kak ABOMYHOE YWC/O
111 101 001, wam BOoCbMepuyHoe 751.

KomaHga mn3MeHeHus npas goctyna chmod noHumMaeT kak abcosnoT-
HOe, TaK U CUMBOJIbHOE YKa3aHue npas.

CsoiicTBa (aTpnbyTbl) (haiifioB 1 KaTa/sloroB MOXHO BbIBECTV Ha Tep-
MWH&/T C MOMOLLbI0 KOMaHAb! IS ¢ Knoyom -1:
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$Is -1 /home/deb/README
-rwxr-xr— 1 deb users 0 Feb 14 19:08 /home/deb/README

HasHauvmm gpaiiny /home/deb/README npaBa rw-r, TO eCcTb paspe-
Wwmm cebe YTeHUe U 3anuchb, rpynne TOSIbKO YTeHWe, OCTaslbHbIM NO/b30Ba-
TeNAM—HWYEro:

$cd ~ # nepexon B CBOl goOMaWwHWA KaTasor

$chmod 640 README # 110 100 000 == 640

$Is -1 README

-rw-r 1 deb users O Feb 14 19:08 /home/deb/README

B cumBO/IbHOM MpeAcTaBNeHMn MOXHO SIBHO yKasbiBaTb, KOMY Kakoe
npaBo Mbl XOTUM [06aBUTb, OTHATL UK NPUCBOUTL. [Jo6aBum nNpaso Ha uc-
nonHeHve cpaiina README rpynne v BceM OCTasIbHbIM:

$chmod go+x README
$Is -1 README
-rw-r-x— X 1 deb users 0 Feb 14 19:08 /home/deb/README

dopmMaT CUMBOJILHOTO pexuma:
chmod <kaTeropuaXxXgencrtBueXHabop_npasXpann>
BO3MOXHble 3HAYEHUSI apryMEHTOB KOMaHbl NpuBefeHbl B Tabnumue:
AprymeHTt 3HauveHune
Kateropya u Bnageney
g [Ipynna Bnagensua
o [lpoune
a Bce nonb3oBatesnu, TO eCTb «a» 3KBMBANIEHTHO «UO0»
+ [Jo6aButb Habop npas
OTmeHuTb Habop npas
Ha3Hauutb Habop npas
MpaBo Ha uTeHue
MpaBo Ha 3anuch
MpaBo Ha UCMONHEHNE
MpaBo cMeHbl nageHTudmKaTopa nosb3oBarTens uu rpynnbl
Byt npununumeocTn (sticky-6uT)
Takve e npasa, Kak y Bnagesnbua
Takvie e npasa, Kak y rpynmbl
Takve e npasa, Kak y npoumx

[OeiictBne

Mpaso

T m X g 7

oQ c

06bem onepaTvMBHOM NamsATK Gbl1 MasieHbKMM, a NPoLEecC NoAKayky mem-
NeHHbIM. JTOT 6MT NO3BO/IAN OCTaBNATb HEBO/IbLUNE YACTO WUCNO/b3yeMble
nporpammbl B MamaTh 4718 YCKOPeHus ux 3anycka. Ceivac ero 3HayeHvie
NepeoCcMbIC/IEHO: 3TOT GUT, YyCTAHOB/IEHHbI ANA KaTasiora, NpuBOAMT K TO-
My, YTO yAansTb haisibl U3 3TOro Katasiora MOryT TONbKO Bnagenew, daina
n Bnageney, katanora. O6bIYHO 3TO UCMOSL3YETCA B KaTasorax, OTKPbITbIX
Onsa 3anucu BceM (Hanpumep, /tmp).
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MpaBa cmeHbl nonb3oBatensa u rpynnel (SUID-6uT 1 SGID-61T) 03Ha-
yaloT cnegytowlee. OBbIYHO UCMOHAEMbIR thaiin (nporpaMma Wn KoMaHa-
HbI cueHapuid) nosyyaeT Te Xe nmpaBa Ha AOCTyn K dpainam, yYto M nonb-
30BaTeslb, KOTOPbIA 3anycTua ero Ha BbinosHeHue. Ho y aToro halina ectb
elle v Bnagenew, NOIHOMOYXA KOTOPOro MOryT 6bITb COBCEM Apyrumu. Ha-
inyme OfHOro 13 3TMX BUTOB MO3BOJISET BbINOJHAOLLEACSA NporpamMmme nosb-
30BaTbCHA NOSIHOMOUYMAMY BNagesnbLa NporpamMmmHOro daiina unm yieHa ero
rpynnbil.

HasHaueHwue chalina nuctuHra

JINCTUHF —3TO OAMH M3 BbIXOAHbLIX haiifoB, co34aBaeMbiX TPaHCASATO-
poM. OH MMeeT TEKCTOBbLIN BUA U HY)XXEH NPV OT/1adKe NPOrpaMmbl, T. K. Kpo-
Me CTPOK CaMoil NporpamMMbl COAEPXUT AOMNOTHUTE/bHYH UHGIOPMaLUIO.

O6bIYHO nasm co3aaeT B pe3ynbTaTe acceM6/MpPoBaHNs TOMIbKO 00b-
€KTHbI chaiin. MonyunTb daiin NUCTUHFa MOXHO, YkasaB kio4v -1 1 3a4aB
umsa oalina NMCTUHra B KOMaH4HOW cTpoke. Hanpuwmep:

nasm -1 main.l1lst main.asm

PaccmoTpum thbparmeHT doaiina nmctuHra.

1 BITS32 ; oBopuM KOMAWASATOPY, YTO KOA 32-O6UTHbIN

2 section .data
3 00000000 48656C6C6F20776F72- hello: dbo "Hello worl
dr *,10

4 00000009 6C64210A
helloLen: equ $-hello ; [QanHa cTpok

section .text

global _start

9 ; 4TO6Gb /IMHKEP CMOr MeTKY HalTh 1 caenaTb TOYKOW BXO
na B rnporpammy .

10

11 start:

12 00000000 B804000000 mov eax, 4 ; CUCTEMHbIA BbI3OB A1 3
anncu (sys_write)

13 00000005 BB01000000 mov ebx,l ; OnucaTtesnb ¢ainna 1 -
CTaHOapTHbI BbIBOS,

14 OOOOOOOA B9[00000000] mov ecx,hello ; Agpec cTpoku he
Ho B ecx

15 0000000F BAODOOOO0OOO mov edx,helloLen ; helloLen - 3
TO KOHCTaHTa

16 ; mov edx,[helloLen] pana nonyyeHus AeACTBUTENbLHO
ro 3HaudeHwus

o~No X O
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17 00000014 CD80 int 80h ; BoizoB sgpa

18

19 00000016 B801000000 mov eax,l ; CUCTEeMHbIi BbLI3OB AN
Bbixoda (Sys_exit)

20 0000001B BBOOOOOOOO mov ebx,0 ; Bbixoa4 € KOAOM BO3Bp
ata 0 (6e3 ownbok)

21 00000020 CD80O int 80h ; BeiBO30B sAgpa

CTpyKTypa nucTuHra

CTpokn B MEPBOW YacTM NUCTUHTA WMMEKT Ceayloly CTPYKTypy
(puc. 3.1):

—HOMep CTPOKu

PucyHok 3.1 —MNpeacTasneHne nH@opmaunm B CTPOKe NNCTUHra

Bce owmbkn 1 npegynpexaeHns, obHapyXeHHble npy accembmposa-
HUW, TPAHCNIATOP BbIBOAUT Ha 3KpaH, ¥ dhaiin NMNCTUHra He co3gaeTcs.

- «Homep cTpoku» npeacTaBnsieTr coboil HOMep CTpoku dhaina nu-
CTvHra. Homepa CTpoK 0CO6EeHHO MosEe3HbI MpU paboTe C nepekpecT-
HbIMW CCbI/IKAMU. YUTWUTE, YTO HOMEpa CTPOK B Mojsie «HOMep CTpo-
KN»—3TO HE HOMEpa CTPOK UCXOAHOro MoAdynsa. Hanpumep, npu pac-
LUIMPEHUN MAKPOKOMaHAbl WU BKIOYEHUW dhaiiia oTcHeT CTPOK Npo-
JomkaeTcs, XOTa Tekylas cTpoka B UCXOA4HOM hbaiine octaeTcs Toi
e. UTob6bl NnepeBecT HOMEp CTPOKM (CTeHEPMPOBAaHHbIN, Hanpuvep,
MpY CO34aHNN MEePEKPECTHbIX CCbIIOK), Bbl AO/MKHbI HANTWU COOTBET-
CTBYIOLLYIO CTPOKY B JIMCTUHIE, a 3areM (Mo HOMepy WM Ha rnas)
HaliTn ee B UcxofgHoM dhaiine.

«Afpec» —3TO CMeLlleHe MallMHHOIO Koja OT Havasia TeKyLlero
cerMeHTa.

«MalVHHbIA Kog» NpeacTaBnseT coboil AeNCTBUTENbHYI0 Nocneno-
BaTE/IbHOCTb LUECTHAALATEPUYHOro 3HayeHnss GalT u CfoB, KOTO-
pble acceM6aMpyloTCa U3 COOTBETCTBYHOLLEN WCXOAHOW CTPOKM Npo-
rpammbl. Hanpvmep, vHCTpykuus int 80h HaunHaeTca no cmelle-
Huo 00000014 B cermeHTe koga. ViHpopmauus cnpaBa OT AaHHOW
WHCTPYKLMN —3TO MALLUWHHbLIA KOZ, B KOTOPbLIA accembimpyeTcs WH-
CTPYKUMS, TO ecTb MHCTPYyKuus int 8Ch accembnmpyetca B CD80 (B
lwecTHaUaTepnyHom npepncrasneHmn). CD80 —aTo MHCTPYKUMUSA Ha
MaLUVHHOM £3bIKe, Bbi3blBaloLLaA NpepbiBaHne agpa.
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- HakoHel, none «MCXOAHbIA TEKCT NpOrpaMMbl» —3TO NPOCTO CTPOKa
MCXOAHOW NporpamMmbl BMeCTe C KOMMeHTapuamu. HekoTopble cTpo-
KN Ha A3blke accembnepa (Hanpumep, CTPOKW, cofepxaline TObKO
KOMMEHTapun) He reHepupyloT HUKAKOro MAalUMHHOTO KoAda, W Moss
«CMELLeHMe» U «UCXOAHbIN TEKCT NporpamMmbl» B TakMx CTpokax OT-
CYTCTBYIOT. TEM HEe MeHee HOMepP CTPOKM UM NpucBavBaeTcs.
JonyctumbiMn cumBonamu B MeTkax ABNstoTcA 6ykBbl, umdpbl,  $, #,
@ ~, ., n ?. HaunHatbca MeTka win naeHTUdmnkaTop MoryT ¢ 6yksbl, ., _ 1
?. MNepepn noeHTndMkaTopamm, KOTopble MULLYTCA KakK 3ape3epBrpOBaHHbIE
C/I0B@, HYXHO CTaBUTb $, YTOObI KOMMNWUAATOP TPAKTOBas MX BepHO. Makcu-
MasibHasa AnvHa naeHtudpmkatopa 4095 cvMBOOB.

3.1.2 ONeMeHTbl NporpamMmmmMpoBaHns

OonucaHve MHCTPYKUUN BblYNTaHUA

CxemMa KOMaHfbl LLe/I04YNC/IEHHOTO BblYMTaHUA Sub BbIrNSAAUT cneayto-
LM 06pas3om:
sub onepaHg 1, onepaHg 2
Anroputm paboTbl KOMaHabl BK/IOYAET ABa AeNCTBUS:
- BbIMOJIHUTL BbluMTaHue: onepaHa_1 = onepaHa 2 - onepaHg 1
- YCTaHOBUTL dhnaru.
®naru, yctaHaBN/Baemble KOMaHAOM, NogpobHee paccMaTpUBatOTCA HUXE.

KomaHAbl yCNoBHOro nepexoga

Bce malMHHbIE KOMaHbl YC/TOBHOTO nepexofa, Kpome OAHOM, BblUnc-
NAIT yCNoBME nepexofa, aHav3upys ofuH, ABa wnv Tpu dnara u3 pe-
rMctpa praros, M VWb OAHa KOMaHAa YC/IOBHOMO Mepexofa BbluMCnseT
yCnoBue nepexofa, aHam3npys 3HadveHve peructpa CX. KomaHga ycnos-
HOro nepexoja B fA3blke AcceMbnep nMeeT Buf

Jj<mHemoHMKa nepexopa> i8

MHeMoHVKa nepexoga (0T o4HON A0 TPEx 6ykKB) CBA3aHa CO 3HAUYEHUEM
aHanusnpyemsblx gonaros (unmn peructpa CX), nn6o co cnocob6om hopmupo-
BaHMA 3TVX onaros. Yalle Bcero nporpaMmMucTsl hopMupytoT doniaru, npo-
BepAs OTHOLUeHWe Mexpay ABymsA onepaHgamu opl <oTHoweHwe> op2,
[ON151 Yero BbIMOJSIHAETCA KOMaHa BblYMTAHWUA UM KOMaH4a cpasHeHus. Ko-
MaHJa CpaBHEHVS MMeeT MHEMOHMWYECKWUI KOf onepauuy CLIp U Takoi xe
dhopmar, kak 1 KoMaHa BblYMTaHUA:

cmp opl,op2

OHa 1 BbINOMHAETCA TOYHO TaK Xe, KaK KOMaHAa BblYUTaHUS —3a Uc-
K/TIOYEHVEeM TOro, YTO PasHOCTb He 3anucbiBAeTCA Ha MecTo NepBoro one-
paHga. Takvum o6pa3oM, eMHCTBEHHbIM Pe3y/ibTaTOM KOMaHAbl CpaBHEHUA
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ABNAETCA QJOpMVIpOBaHI/Ie qanaros, KOTOpPblE yCTaHaB/IMBAIOTCA TakK Xe, KakK
M Npn BbINOJIHEHNN KOMaHAbl BblYUTaHUA.

MporpamMmmuncT No CBOEMY XeNaHUo MOXET TPakToBaTb pe3ynbTaT Bbl-
ynTaHus (CpaBHEHWS) Kak NMPOM3BOAMMBIA Hag 3HAKOBbIMW WM xe 6e33Ha-
KOBbIMW yncnamu. OT 3TOl TPAKTOBKM MOXET 3aBuCeTb, ByAeT N OauH one-
paHg cumMTaTbca 60MbLIMM, YeM ApYroi, Wiu xe HeT. Tak, Hanpumep, pac-
CMOTPUM fiBa KOPOTKUX Lenblx yncna OFFh n 01h—c yyeTom TOro, 4to oTpu-
LaTesibHble Yicna NPeAcTaBNsaATCs NPOLLECCOPOM B AOMONHATENLHOM KOAE.
Ecnn uncna 3HakoBble, OFFh = -1 < 01h = 1, a ecnin 6e33HakoBble, To OFFh
=255>01h=1.

WMHCTpyKUMK YCNOBHOI nepedayun ynpasieHnus GbiBalOT ClefyloLuMu:
MHeMoKof, ycrioBUe nepexopa

dnaru Cwmbicn
ja/jnbe CF or ZF=0 BbllLIe /HE HWXe U He paBHO
jae/jnb  CF=0 BbILLE UV paBHO/HE HMXKe
jb/Zjnae CF=1 HWXe/He Bbllle U He paBHO
jbe/jna  CF or ZF=1 HWXe UM paBHO/He Bbilwe
je/jz ZF=1 paBHO/HY b
jne/jnz  ZF=0 He paBHO/He Hy/Mb
jg/jnle (SF xor OF) or ZF=0  6onblue/He MeHbLIe U HE PaBHO
jge/jnl  SF xor OF=0 60/blle nnM paBHO/HE MEHbLUe
j1l/jnge (SF xor OF)=1 MeHbIe/He 6oblle U He paBHO
jle/jng  ((SF xor OF) or ZF)=1 MeHblUe W1 paBHO/He 6osblue
Jp/jpe PF=1 eCcTb naputeT/naputeT YeTHbIN
jnp/jpo  PF=0 HeT naputeTa/napnteT HeYeTHbIN
Jc CF=1 nepeHoc
jnc CF=0 HeT nepeHoca
jo OF=1 nepenoJsiHeHue
jno OF=0 HET nepenosiHeHns
jns SF=0 3HaK +
js SF=1 3Hak -

MHEMOHUKW, MAEHTUYHbIE MO CBOEMY AeiCTBUI0, HanucaHbl B Tabnu-
Lue yepe3 apobb (Hanpumep, ja n jnbe). MporpaMMUCT BbIOUPAET, Kakyto
U3 HUX MPUMEHUTb, YTOObI NONYYNTL GOslee MPOCTON ANA NOHUMAaHWA TEKCT
nporpammbl.

MprMeyaHve: TepMUHbI «Bblle» («a» OT aHr/, «above») n «Hwke»
(«b» OT aHrn. «belof1»)NpUMEHUMbI 41A cpaBHeHUss 6e33HaKOBbIX BE/TNYWH
(appecoB), a TepMUHbI «60/IbLLUE» («O» OT aHr, «greater») N «MeHbLue» («l»
OT aHrn, «lower») ncnonb3ylTCa NpU yyeTe 3Haka yucna. Takum obpasom,
MHEMOHUKY WHCTPYKUMK Ja/jnbe MOXHO paclumdpoBaTb kak «jump (ne-
pexop) if above (ecnn Bbiwe) / if not below equal (ecnn He MeHbLle wnu
paBHO)».

27



28

3.2 3agaHve anAa BbINOJSIHEHUA

1. HanvcaTb nporpaMmy, pa6oTarLLylo Mo CrefyoLemy anroputMy:

- BbIBECTM Ha 3KpaH 3anpoc O BPEMEHW AHSA, Hanpumep, «llongeHb
npowuen?»;

- NpuHATL ¢ Knasuatypbl oTBeT (Y/N);

- ecnu 6b110 BBeAieHo N BblgaTth coobLueHne «[Jobpoe yTpo», B Npo-
TUBHOM cfyvyae —«06pblil AEHb».

MonyunTb haiin NUCTUHra 1 BHUMAaTe/IbHO 03HAKOMMUTLCS C ero dop-

MaTOM W COLEPXUMbIM.

B n060i MHCTPYKUMKM C ABYMS OnepaHfaMu yaaiuTb OAuH onepaHs

1 npoaccembaMpoBaTb NporpamMmy C nosydyeHvem chaiia nMcTuHra.

Kakve BbIxofHble halifnibl co3gatTcs B 3TOM cnyyvae? Uto gobasns-

eTcs B INCTUHIe?

Moapo6HO 06BACHNUTL COAEPXMMOE TPeX CTPOK dhainna AMCTUHra Mo

BbIGOPY.

MonyunTb MMS BNagesnbLa v YAC/IOBOW KoA, npas focTyna ansa daii-

0B, CreHepupoBaHHbIX B pe3ysbTaTte BbINOMHEHWs paboTbl. Pac-

lwndpoBath nNpasa gocTyna.

M3meHWTb npaBa JocTyna K wucnosHsemomy diaviny, 3anpetus ero

BbINO/IHEHME. MonbITaTbCA BbINOMHUTL dhaiin.

Pa3pelmnTb BbINOMHEHWE MCXOLHOrO TeKcTa Mporpammbl Kak ucnosn-

HAEeMOoro (pa|7|na. MonbITaTbCA BbINOAHUTL €0 U 0O6BbACHUTL pe3ynb-
Tar.

3.3 KOHTpO/ibHbIe BOMPOCHI

. Kakum o6paszom B Unix-nogo6Hbix OC onpefenstorcs npasa gocrtyna
K haiiny?
Kak OC onpepgenseT, aBnasetca nu cain ncnonHsemsiM? Kak pery-
NvpoBaTb Npasa Ha YTeHue U 3anucb?
Kak pasrpaHnuuTb npasa AocTyna An8 pas/iMuHbIX KaTeropuii nosb-
3oBatenei?

. [ns yero HyxeH hailtn NMcTnHra? B yem ero oTMume oT TekcTa npo-
rpammbl?
KakoB popmaT chaiina nuctmHra? M3 kakmx 4yactein oH coctomT? Ka-
KOBO HasHauyeHue nepeoii YyactTu?
Kak B nporpammax Ha accemb6iepe MOXHO BbINO/HWUTbL BETBEHUE?



4 Otnagumnk GDB

4.1 KpaTkne TeopeTnyeckme cBefeHuns

4.1.1 TloHATne 06 oTnagke

OTnafxa —3aTo NPOLECC noucka 1 UCNpaB/ieHNs! OWMGOK B NporpaMme.
B 0o6LeM criyyae ero MoOXHO pas3fenuTb Ha YeTbipe aTana:

- 06HapyxeHue oLnoéKu;

- MOMWCK ee MeCTOHaXOXAEHUS;

- onpegeneHvie NpUYnHbI OLINGKK;
- McnpasfieHVe OWnGKN.

Mbl 06HapyxuBaem oLMbKy Korja nporpaMMa «3aBucaeT» BO Bpemsi pabo-
Tbl, WU KOTAA C/lydaeTcs HeycTpaHuMbIi c6Oi U onepauuoHHas cucteMa
NPUHYAUTENBHO 3aBepLuaeT paboTy Mporpammbl (T. H. «Kpax»), WM ecnu
B npouecce paboTbl Ha 3KpaH BblJaeTcsl HeBepHas (He Takasl, Kak oXxuaa-
10Cb) MHpopMauus. HekoTopble OLWMGKM 06HAPYXWUTb TpyAHEee: Hanpumep,
Korfa OT/IM4mMsA OT NPaBUILHOTO pe3y/ibTaTa He GpocaloTcsa B r1asa, Wim npo-
rpammMa paboTaeT XOpoLUo, Noka He 6yAeT BBeAEeHO KaKkoe-To onpeaesieHHoe
3HaueHne (Hanpumep, O WM OTpuUUATESIbHOE 4MCco). VHoraa ToNbKo Mo-
cne TLWaTenbHOl NPOBEpKU MOXHO OGHAPYXUTb, YTO Pe3y/bTaT OT/IMYAETCS
OT 0XUAAEeMOro B MOJITOpa pasa Win YTo B CepeayHe Chucka UMEH CTOSIT
HenpaBu/ibHbIe UHWLMASbI.

BTopoii 3Tan — nouck MeCTOHaxXOXAEHWs! OLIMGKM — YacTo sIBMsieTcs
cambIM TpyAHbIM. Jlyywmii cnoco6 HaliTu MecTo B mporpamme, rae Haxo-
[utcs olwmnbka — 3T0 pa3buBaTh NpPOrpaMMy Ha 4YacTu U OT/NIaXuBaTb WX
oTAeNbHO Apyr oT apyra. CTPYKTYpHOE NporpaMMUMpoBaHve UAeasibHO nof-
XOAWT AN1s Takoli oTnagKu.

TpeTuii 3Tan — BbISICHEHWE MPUYMHBI OLUMGKA — 4YacTo 3aHUMAaeT BTO-
poe MecTo fo TpyaHocTuW. Mocne Toro, kak GyAeT onpese/leH0 MeCTOHAX0X-
[leHre owmbKM, 06bIYHO MpoLLe onpeaennTb NPUYMHY HENpaBu/IbHON paGo-
Tbl MporpaMmbl. Hanpumep, ecnv Bbl ONpeAeniuiuv, YTo olwmnbka HaxoauTcs
B npoueaype ¢ UMeHeM PrintNames, BaM A0OCTATOYHO MPOCMOTPETb TEKCT
TO/IbKO 3TOl Npoueaypbl, a He Bceli nporpamMmbl. Ho aaxe B 3TOM criydyae
OLINGKA MOXET OKa3aTbCA HACTO/IbKO HEY/I0BUMOM, YTO BaM NpuUAeTcs no-
3KCNEepPYMEHTUPOBATb, UYTOGbLI ee HaliTu.

MocneaHunii atan — ucnpaBfieHWe OLWNGKU. BOOPYXMBLUMCH 3HAHU-
EM 5i3blka MPOrPaMMMPOBaHUA 1 3HAHUEM MECTOHaXOXAEHWUS OLIMGKM, Bbl
ycTpaHsieTe ee. ocnie 3TOro Bbl CHOBa 3arnyckaeTe nporpaMmy, o6Hapy-
XUBaeTe crefytollylo OWUGKY, U BCe HauMHaeTcsl cHoBa. Mpu HanucaHwuu
MporpaMmbl NOC/ef0BaTe/IbHOCTb 3TUX 3TANOB MOBTOPSIETCS MHOTOKPATHO.
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4.1.2 MeToabl OTNagKku

Haunb6onee yacto NPMMEHAKT cneagyruimne MmetToabl oTNiagKn:

- co3[aHue ToYeK KOHTPO/IS 3HAUEHWIi HA BXOAE U BbIXOAE yuyacTka
nporpammbl (Hanpumep, BbIBOA, MPOMEXYTOUHbIX 3HAYEHWI Ha 3KpaH
—TaK HasbiBaemble AUarHoCTUYECKNE COOBLLEHNS),

- MCMo/b30BaHUe cneunasnbHbIX NPorpamMM —OT/1auMKOB.

OTnafuuky No3BOJISOT YNPABAATL XOAOM BbINOSIHEHUS MPOrpamMmbl,
KOHTPO/IMPOBaTb U U3MEHSITh aHHble. DTO NOMOraeT 6bicTpee HaliTu MecTo
OLWM6KN B MpOrpaMMe U yCKopuTb ee ucnpaeneHve. Hanbonee nonynsipHbie
cnocobbl paboThbl ¢ OT/IAAYMKOM —3TO UCMOJIb30BaHWE TOYEK OCTaHOBa U
BbINOSIHEHWE MPOrpamMMbl MO LIaram.

[Mowarosoe BbINOMHEHNE — 3TO BbIMNOJ/IHEHME MPOrpaMmbl C OCTAHOB-
KOih nocne Ka)K,D,OVI CTPOYKH, 4YTOObI nporpaMMmnCcT MOr NpoBEepPUTb 3HAYEHUA
nepemMeHHbIX 1 BbINO/THUTL Agpyrune ,D,eﬁCTBVIﬂ.

Toukm ocTaHOBa —3TO CreunasibHO OTMEYEHHbIe MecTa B nporpaMme,
B KOTOPbLIX nporpamMmMa-otniagvyuk npnoctaHas/MBaET BbINOJIHEHNE NpOrpam-
Mbl U XXOET KOMaHA. Hanbonee nonynsapHble BUAbl TOYEK OCTaHOBaA:

- Breakpoint —co6cTBeHHO, TouYka ocTaHoBa. OCTaHOBKa MPOMCXOANT,
Korga BbINOSIHEHWE AOXOAWT A0 ONpefenieHHol CTPOoKW, aapeca Win
npoueaypbl/yHKLNN.

- Watchpoint —Tou4ka npocmoTpa. BbinonHeHve nporpamMmbl npuocTa-
HaB/MBaeTCH, ecnv nporpamma obpaTuiach K onpefdeneHHol nepe-
MEHHOI —IMb0o cuuTana ee 3HayeHve, NMM6O N3MeHMNa ero.

ToukM OCTaHOBa YCTAHaB/MMBAKTCS B OTNaAuYMKE Ha BpeMsi ceaHca
paboTbl C KOZOM MpOrpaMMbl — T.e. OHU COXPaHSOTCA [0 BbIXoga U3
MPOrpamMbI-0T/IaA44MKa WM A0 CMEeHbl OT/IaXMBAEMOli Nporpammbl.

4.1.3 OcCHOBHble BO3MOXHOCTU OoT/agumka GDB

GDB (GNU Debugger — otnaguuk npoekra GNU) paboTaeT Ha MHO-
rmx UNIX-nogo6HbIX cuctemMax 1 yMeeT Npous3BoauTb OTNaAKy MHOTMUX A3bl-
KOB nporpammupoBaHus. GDB npegnaraet o6lMpHble cpeicTBa A che-
XEHUA N KOHTPONSA 3a BbINOSIHEHWEM KOMMbIOTEPHbLIX Nporpamm. OTnagumnk
HEe COAEPXUT COOBCTBEHHOTO rpachmyeckoro Nosb30BaTeNbCKOro MHTepdeit-
ca M UCMnosib3yeT CTaHAAPTHbIA TEKCTOBbIN WHTepdielic kKoHconu. OaHako
ona GDB cyllecTByeT HECKO/IbKO CTOPOHHUX rpadmyecknx HaacTpoek, a
Kpome TOro, HEKOTOpble MHTErpupoBaHHble cpefbl pa3paboTky UCMOMb3YT
€ro B kauyecTtBe 6a30B0Oi noAcuUcTeMbl 0Taaku. B aToli paboTe Mbl MO3HAKO-
MUMCSl C CaAMbIMW OCHOBHbIMU BO3MOXHOCTAMU GDB.
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Otnagunk GDB (kak 1 no6oin gpyroii oTnaguvk) no3BonsieT yBUAETD,
YTO MPOUCXOAUT «BHYTPWU» MPOrpamMmmbl B MOMEHT €€ BbINOSIHEHUSA, WX YTO
JenaeT nporpaMMa B MOMEHT Kpaxa.

GDB MOXeT BbINOSHATL AeACTBUA YeTblpex OCHOBHbIX BUAOB:
HayaTb BbINOJIHEHWE MpOrpammsbl, 3aaB BCE, YTO MOXET MOBMUATb
Ha ee nosefeHwe;
OCTaHOBUTb Nporpammy npu yKasaHHbIX YCNOBUAX;
ncecneaoBsartb, YTo CyYWUIoCh, Korga nporpamma octaHoBWUIAaCh;
N3MEHNTb MporpaMmy Tak, YTOObl MOXHO 6bl/I0 MO3KCMEPUMEHTUPO-
BaTb C ycTpaHeHnem 3h(heKTOB OAHON OLIMOKM U NPOAO/KUTL BbISIB-
NeHve apyrvix.

3anyck otnag4unka GDB; BbINoO/IHEHME MPOrpaMmmbl; BbIXO[,

CuHTaKcuc KomaHgbl An5 3anycka oTnajgumka umeet cregyowmii Bug;

gdb [onuun] [wwmsa_gaiina | ID npouecca]

Mocne 3anycka BUAUM TEKCTOBOE cOO6OLLeHne —T. H. «nice GDB logo».
B cnepytoweli ctpoke npurnawenne (gdb) xaeT BBoAa KOMaHAbI.

Hwxe npvBegeH cnnucok HekoTopblx komaHa GDB.

Kpatkyto cnpaBky 0 /1t060/ kOMaHAe MOXHO Nony4uTb, BBEAA

(gdb) help [wma_komaHapl, MOXHO KpaTkoe]

Ecrm npu 3anycke GDB umsi ncnonHsemoro dhaiina, KOTopblii HYXHO
oT/1aanTb, He 6bl/I0 yKasaHo (4To crnefosasio 6bl Aenartb), TO yka3aTb ero
MOXHO KomaHgoli file :

(gdb) file <uma ucnonHaemoro aina gna oTnagku>

KomaHga run (cokpaleHHO I — MHorne koMaHabl GDB mmeroT kpat-
kyto chopmy B BMAE OAHOI WM HECKO/bKNX BYKB) 3anyckaeT OT/IaXnBaemyto
nporpammy nog GDB. Ecnu TpebyeTtcs, TO nocne KoMmaHbl MOXHO ykasaTb
CM1COK apryMeHTOB nporpamMmbl. Takxe foMnycKaeTcsa nepeHanpassieHne no-
TOKOB BBOJA W BblBOAA B Apyrve chaiisibl, HanpuMep

(gdb) run > outfile

Ecnm Hukakmx Touek ocTaHoBa He onpefeneHo, To nporpamma BbINosi-
HAETCA MONYa, Npu 3TOM B Havasle 1 B KOHLE BbIBOAATCHA COOOLLEHUA:
(@db) run
Starting program: test
Program exited normally.

(gdb)
Ecnu xe oTnafuvk BCTpeyaeT TOUKy OCTaHOBa, OH BblAAET ee HomMep, afpec
1 [OMNOSTHUTENBHYI0 MHDOPMALMIO —TEKYLLYIO CTPOKY, UMSA npoueaypbl 1 ap.

KomaHga kill () npekpawaet oTnagky nporpammbl. Cnefyet 3anpoc

Kill the program being debugged? (y or n) y
Ecnn B 0TBET BBELEHO Y (TO €CTb «/Ja»), OT/lajKa Nporpammbl npekpallaeT-
cs. KomaHZoi run ee MOXHO HayaTb 3aHOBO, NP 3TOM BCe TOYKM OCTaHOoBa
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(breakpoints), Touku npocmoTpa (watchpoints) u Touku otnosa (cashpoints)
COXpaHsAoTCS.

Bbixog, 13 oTnagunka —komMaHga quit ©):

@db) q

[n3accem6MpoBaHue NporpamMmbi

Ecnu ecTb haiin ¢ Ncxo4HbIM TEKCTOM NPOrpaMmbl, a B UCMOHSAEMbII
chaiin BKIOYeHa MHdopMaLns 0 HoMepax CTPOK MCXOAHOro Koda, nporpam-
MYy MOXHO OTNaxusarb, pabotas B OT/lafuMKe HENOCPEACTBEHHO C ee UC-
XOAHbIM TeKCTOM. UT0o6bI nporpamMmmy MOXHO ObI/IO OT/1aXMBaTb Ha YpOBHE
CTPOK UCXOAHOTO KOAA, OHAa A0/MKHA OblTb OTKOMMMAMPOBAHA C K/IHOUYOM -[.

OpHako Takas BO3MOXHOCTb eCTb He Bcerfa, v B c/iydae Heobxoammo-
CTW OTNaduMK MOXEeT An3accemMb6aMpoBaTh WCMOMHAEMbIA Kof, M306paxas
MallWHHbIE KOMaHbl B BUe acCeMb/1epHbIX MHEMOHUK.

CyLLecTBYIOT [iBa pexuma OTOOPaKeHUs CUMHTaKcuMca MalUMHHBIX KO-
MaHA: pexuM Intel, ucnonbdyemsblii B T.4. B NASM, u pexum ATT (3Hauu-
TeNbHO OT/MyarLmiica BHeWHe). Mo ymonyaHuio B gusaccembnepe GDB
NPUHAT pexum ATT. [epekTounTbCs Ha 0TOGpaxeHue KoMaHz, C NMpuBbIY-
HbIM Iritel'0BCKHM CMHTaKCMCOM MOXHO, BBefAs KOMaHay

(gdb) set disassembly-flavor intel

Toukn ocTtaHoBa

MpumeyaHve: VHdopmaumio 0 komaHgax 3Toro pasgena MOXHO nosy-
ynTb, BBEAA
help breakpoints

YCTaHOBUTb TOYKY OCTaHOBa MOXHO KomaHaoih break (kpatko b). Tu-
MWYHBIA apryMeHT 3TO KOMaHAbl — MECTO yCTaHOBKM. Ero MoXHO 3agatb
WM KaK HOMep CTPOKM Nporpammbl (MMEeT CMbIC/, €C/IM €CTb UCXOAHbIN
gpaiin, a nporpamMma KOMNWIMPOBasiacb C MHhopmaumein o6 oTnagke), wm
KaK MMa MeTKW, uUnu Kak agpec. Ytobbl He 6blN0 MyTaHULbl C HOMEpamu,
nepej afpecomM CTaBUTCH «3BE3[04Ka»:

(gdb) break *0x4000b5

B pgaHHOM cnyyae Oblna ycTaHOB/IEHa TO4YKa OCTaHoBa Mo afpecy
4000b5, 3agaHHOMY B LUECTHAALATMPUYHOW CUCTEME CHUC/IEHNS.

VHdbopmaumio 0 Bcex yCTaHOBJIEHHbIX TOYKaX OCTaHOBA MOXHO BbiBe-
ctn komaHgon info (kpatko ©). KomaHgaa Info umeeT MHOTO BO3MOXHO-
CTeil, HO B JaHHOM C/lyyae BOCMO/b3yeMcs Wb creayowmum ee dopma-
TOM:

(gdb) info breakpoints
Wn, KPaTko

(gdb) i b
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(gi)) |nf0 breekpomis :

Disp Enb Address Uhat
l breekpomt keep y  Ox00000000004000b5 main.asm:12
breakpoint already hlt 1 time
(gb) b 18

Brealpoint 2 at 0x4000c6: file main.asm, line 18.
(gb) info breakpoints
Nm - Type i

Disp Enb Address Uhat
1 breakpoint keep y  Ox00000000004000b5 main.asm:12
breskpoint already hlt 1 time
2 breakpoint keep y  Ox00000000004000c6 main.asm:18
@) 1

PucyHok 4.1 —Ceccus oTnagky ¢ ToukaMmy ocTtaHoBa

Ecnmn kakan-To TOUYKa OCTaHOBA He HyXHa, TO ee MOXHO CAenatb Heak-
TUBHOI ¢ NoMoLLbio KoMaHabl disable:

disable breakpoint <Homep 3Toli TO4YKu>

O6parHo, feakTuBMpOBaHHas TOYKa OCTAaHOBA aKTMBMPYETCH KOMaH-
non enable:

enable breakpoint <Homep 3TOi TOuYKM>

CraTyc TOYKM OCTaHOBa (aKTMBHA OHA WIN HEeT) NIerko y3HaTb C Mo-
MOLLbIO TOW e komaHgbl info. Ecnm e Touyka ocTaHoBa He TpebyeTcs
BOOOLLE, OHa MOXET ObITb yaaneHa:

(gdb) delete breakpoint [HOMep Touku]
a kopoue

(gdb) d b [HOMep Touku]

BBopg 370l kOMaHbl 6€3 aprymeHTa yaasiut Bce TOYKM OCTaHOBa.

Bo306HOBIEHNE BbINO/IHEHUSA, NoLWaroBas oT/nagka

WHdopmaumio 0 KoMaHaax aToro paszenia MOXHO MosyynTh, BBeas

(gdb) help running

KomaHga continue (c) npogo/mkaeT BbIMNOSIHEHWE OCTAHOB/IEHHOM
nporpaMmbi:

(gdb) c¢ [aprymeHT]
BbinonHeHne 6yfeT NpoucxoAWThb, MNOKa CHOBA He BCTPETUTCA TOYka ocTa-
HoBa. B KauecTBe aprymeHTa MOXeT Mcnosib3oBaTbes uUesoe umcno N. 31o
yKakeT oTnagumky npourHopuposatb (N - 1) Touky ocTaHOBa (BbIMOSIHEHME
octaHoBuTCA Ha N-if).

KomaHga step (S) NpuBOAMT K BbINO/IHEHMIO NPOrpamMmbl 4O TEX Mop,
noka He GyfeT AOCTUrHyTa crefytollasn CTpoka ee koja:

(gdb) s [aprymeHT]
Mpu ykasaHnm aprymeHTa —uenoro uncna N, oT/1aguuK BbINOHAET KoMaHay
step N pa3 (ecnv He ocTaHaB/MBAET BbIMOMHEHVE K3-3a TOYEK OCTaHOBA
WA MO UHBIM MPUYMHAM).

KomaHga next (n) geicTByeT nouyTu kak step, HO BbI30OB MNpoueaypbl
CUMTaETCA €4VHON MHCTPYKLMEN:

(gdb) n [aprymeHT]
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AprymeHT N paboTaeT Tak Xe, kak u gns step.

KomaHga finish (fin) BbIMoOsHAET nporpamMmy 4O MOMEHTa BbIXO4a
U3 TekyLlein npouenypbl (hyHKLUN):

(gdb) fin
Ecnu chyHKUMA BO3BpaLlaeT 3HayeHne, TO 3TO 3HAYEHUE BbIBOAWUTCSA TOXeE.

KomaHga u n til (1) npon3BoauT BbINOSHEHME NPOrpaMMbl 40 TeX nop,
noka He 6yAeT JOCTUIHyTa CTPOKa C HOMepOoM, 60MbLINM Tekyllero. KomaH-
Ay u n til yao6HO NpuMeHsITb Npy oT/1agke umkioB. OcTaHOBKa npousoigeT
TaKKe, ecm nporpaMMa npy BbINOSHEHUW LKA BblALET U3 TekyLlel npo-
Leaypbl, yHKLMN.

KomaHaa stepi (si) mo cBoemy feincTeumio nogobHa step, HO BbINOS-
HAEeTCA He CTPOKa, a POBHO OAHA MalUMHHAaA UHCTPYKLUS:

(gdb) si [aprymeHT]

AprymeHT N HyXeH, ecnu TpebyeTcs BbINONAHUTL N MHCTPYKLMIA.

KomaHga nexti (ni) aHanornyHa stepi, HO BbI3OB npoLenypbl Tpak-
TyeTcs OT/1afuMKOM KaK OfHa MHCTPYKUMS, a He Kak nepefjada ynpasnieHust
Ha eLle oavH 6710k accemMb1epHOr0 KOAa, KOTOPbI TOXEe A0/MKEH GbITb MPOii-
[eH no waram:

(gdb) ni [apryweHT]

MprMeyaHve: Npu MCNonb30BaHWM AM3acceM6IMPOBaHHON Nporpam-
Mbl, CKOMNW/IMPOBaHHOW 6e3 nHdopmauum ons oTnafk1, HET BO3MOXHOCTU
BbINOMHWUTL «OAHY CTPOKY WCXOAHOrO Kofda» 3a OTCyTCTBMEM TakoBoro. B
3TOM c/lyyae MCnonb3yTcs KoMaHabl stepi n nexti.

Pa6oTa ¢ gaHHbIMK nporpaMmmbl B GDB

Kak yxe ynomuHanocb, OTNafyMK MOXeT MoKasblBaTb COAEpXMMOe
AYyeek nNamATH, a nNpyv Heo6XOoAMMOCTU MO3BOMSAET BPYUHYHO U3MEHATL 3Ha-
YeHNs PerncTpoB U NepemMeHHbIX.

[na wccnefosaHuss COOEPXKMMOrO MaMATM MOXHO WCMO/b30BaTb KO-
MaHgy X
X agpec BblJaeT COAEpPXMMOe fAYelikM NamAaTn Mo ykasaHHOMY agfpecy.
dopmat, B KOTOPOM BbLIBOAATCA [aHHblE, MOXHO 3aaTb MOCNEe WMEHWU KO-
MaHAbl Yyepes Kocyto YepTy: x/nfu agpec. PaccmoTpum 3agaHve dhopmara
noapo6Hee

- M —CYeTUMK MOBTOPEHU. ITO AECATAYHOE Lenoe Y1co, no ymonya-

HO 1. OH onpefenseT, CKONbKO fAYeeK NamaTn oTobpasunTtb (cuutas
B eAnHMLax n).

- f — dopmat oTobpaxeHus. Hanbonee ynotpebnsemble BapuaHTbI:
s (cTpoka, okaHuMBawLaaca Hynem), i (MawwvHHasA UHCTPYKUNS), X
(wecTHaguaTepnyHoe Yncno (3Ha4YeHWe Mo ymonyaHuto). 3HayeHue
Mo YMOMYaHNIO U3MEHSeTCS Kaxablil pas, korga Bbl UCMOSIb3yeTe KO-
MaHAgy C ykasaHHbIM B Heli hopmaTtom.
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- U —pa3mep oTobpaxaemMbix Aveek namaTu. Hambonee pacnpocTpa-
HeHbl BapuaHTbl b (6aiiT), h (nonycnoso, 2 6aiita), w (MalwnHHOE
cnoBo, 4 6aiTa, NPUHATO NO ymMON4YaHuo), g (O/MHHOE C/I0BO, BO-
cemb 6ar).

Hanpumep, x/3uh 0x54320 —3anpoc Ha BbiBog Tpex nonycsos (h)
namaTh B doopmaTe 6e33HaKOBbIX AECATUYUHbIX LenbixX (1), HauMHasa c agpeca
0x54320.

C nomouiblo KOMaHAbl X MOXHO OTOGpakaTb TakkKe 3HaYeHus peru-
CTpOB (nNepes vMeHem peructpa obssatenbHo crtaBuTca npedumke $), Ha-
npumep, p/x $ax.

Ecnm Heo6xoauMmMo 4acTo BbIBOAWTL 3HAYEHME Kakoro-nnmbo Bbipaxe-
HWS1 (4TOObI YBUAETb, Kak OHO MEHSIETCS), Bbl MOXETe f06aBUTbL €ro B Chu-
COK aBTOMaTWNYECKOro 0TOo6paxeHns, 4To6bl GDB BbIBOAWN €70 3HAa4YeHUe
KaXXAbli pa3 npy OCTaHOBKE Ballei nporpammel. [/19 3TOro CAyXUT KOMaHza
display, KOTOpoii MOXHO nepeAaBaTtb Tako Xe apryMeHT, Kak KOMaHae X.
Uto6bl ybpaTb 3/1EMEHT AaHHbIX C 3afaHHbIM HOMEPOM M3 crucka oTobpa-
XEeHUs, MOXHO ucnosb3oBaTb kKomaHay delete display Howmepa.

M HakoHel, W3MEHUTb 3HAYeHVe OS89 perncrpa win s4Yeriku namstu
MOXHO C MOMOLLBI0 KOMaHAbl Set, 3a4aB eil B kauecTBe aprymeHTa nms pe-
rucTpa unm agpec. MNpyn aToM nepes UMEHEM pernctpa ctaButcs npecuke $,
a nepepn afpecoM HY)XHO yKasaTb B OUrypHbIX CKOOKax TN AaHHbIX (pa3mep
COXPaHSEMOr0 3HaYeHusl; B Ka4ecTBe TuMa AaHHbIX MOXHO WCMOMb30BaTb
UMbl A3blka Cu):

set {char}0x600155="s"

4.2 2nemMeHTbl NporpaMmmMmmpoBaHuns

4.2.1 WHAEKCHbIA [OCTYN K AaHHbIM

[nsi MHOEKCHOTo A0CTyna NPUMEHSIT KOCBEHHYH aapecauuto. B atom
cnyyae afpec sueiiku namsiTu 3aHOCAT B PETVUCTP W UCMOMb3YHT €ro B Ka-
uecTBe ykasatens. [ns aTux ueneli MOXHO NPUMEHSITb /loOble PerucTpbl.
Mpr3HaKOM KOCBEHHOI afipecaunu SBASTCS NPSMOYro/ibHble CKoGKu. Mpu-
Mep UCMO/Ib30BaHUsi KOCBEHHOI aapecauun:

; —perucTpoBas agpecayns —
mov eax, esi , 3HauyeHue perncTpa esi
; By6nupyeTcs B eax

; — KOCBeHHas agpecayna —

mov eax, [esi} ; CNOBO, PacnosioXeHHoe no ajpecy esi,
; By6nupyeTcs B perucTpe eax
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4.2.2 VHCTpYKUUN opraHnsaumu L1KNOB

[Ona opraHvsauMy UMKIOB CYLECTBYIOT ChneuuasibHble WHCTPYKUMW.

[na Bcex HUX MakcuMasibHOe KO/IMYEeCTBO MPOXOAOB 3a4aeTcsa B perucrpe

ecxX.

Han6onee npoctoii siBnsieTcs MHCTpYKuua loop. OHa NO3BOMSIET Op-

raHu3oBaTb 6E3yC/OBHbIA LMK/

4.3 3apaHuve ONnA BbINOJIHEHUSA

1. HanvcaTb nporpaMmmy cO CMeAyowyM anropuTMoMm:

10.

11

36

- BBECTW C KNaBmaTypbl CUMBOJIbHYIO CTPOKY B 6ydiep;

- U3MEHWTb NOPSAAOK CNefoBaHUSA CMMBOJIOB B CTPOKE Ha NPOTUBOIMO-
NOXHbIN; nonoxeHne cumeona 10 (\n) octaeTcs 6e3 N3MEHEHWIA;

- BbIBECTM pesynbTaT Ha 3KpaH;

- 3aBepLunTb NporpaMmy.

3arpysuTb nporpammy B oTriaguuk. Kakvumu cnoco6amu 310 MOXHO

coenarb?

MpocMoTpeTb An3accembMpoBaHHbIA KOA MporpamMmbl, BBeAA KO-

mMaHay

disassemble _start

MepekntounTtb gusaccembsiep GDB ¢ cuHTakcuca ATT Ha CUHTaKCuC

Intel 1 cHOBa BbINOIHUTL NOKAa3 AM3acceMbMPOBaHHOIO koga. Halitu

Tpu oTnnums. MNepenucaTtb B TeTpafb agpec BTOPOA WMHCTPYKUMW B

chopmate 0x12345678.

YCTaHOBUTb TOUKY OCTAHOBa Ha BTOPOW WHCTPYKUMM, yKa3aB eé€ aj-

pec (3anucaH B TeTpaam).

BbinonHutb nporpammMy. YTo npousoLusio?

BbINO/HUTL Nporpammy Mo Laram.

MocMOTpeTb COAEPXKMMOE PErUCTPOB B OKHE M C NMOMOLLBI0 KOMaHZbI

info r.

BbINoMHUTL nNporpaMmMy A0 MecTa 3arofiHeHWs BXoAHoOro 6ydepa.

BbiBecTn cofepxmmoe BXOAHOro Oydpepa B B LUECTHaALATEPUYHOM

chopmate 1 B CUMBOJILHOM Buae (KomaHza X ).

BbINoHNUTL 2 Npoxoga upkna no waram, KOHTPONMPYS 3HavYeHus pe-

TMCTPOB. Kakune perncrpbl U3MeHATCA B LMKIe?

M3MeHNTb YniC/0 NPOXOA0B UMKna Ha 5.



12. WV3mMeHWUTb cogepxmmoe BbiIxogHoro 6ycepa. BBoguTbh faHHble Kak
CMMBOJIbl N KaK AeCATUYHbIE Ynca.

4.4 KOHTpPO/ibHbIe BOMPOCHI

Kakumy Bo3MOXHOCTAMU o0b6nagaeT oTnagunk GDB?
Urto Takoe gusaccembavMpoBaHue nporpammbl?

YT0 Takoe KocBeHHas agpecauuna’?
Kak opraHnsoBaTtb 6e3yCnoBHbI LMKI?

PLODNp
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5 BwusyanbHasa otnagka; noanporpaMmmbl

51 Kpartkne TeopeTtnyeckue ceeneHus

5.1.1 OcHOBHble BO3MOXHOCTM oTnag4vnka EDB

Otnaguuk EDB (kak u /1060 gpyroin oTnagyvk) no3BosseT YBUAETD,
YTO MPOUCXOAUT «BHYTPW» MPOrpamMmbl B MOMEHT €€ BbINO/IHEHNUA UM YTO
JenaeT nporpamMma B MOMEHT Kpaxa, OfHaKo peann3yeT 3TU BO3MOXHOCTU
yepes HarnagHblli rpadmyecknii nHTepdelic. CMHTakcUc komaHabl Ans 3a-
nycka oTnaguvka UMeeT Criefytolmin Bug;

edb [ --attach <ID npouecca>] [--run <umsa_gaiina>
(@prymeHTs)]
Mocne 3anycka nosenseTcs rpaguyeckoe okHo EDB, pasgeneHHoe Ha
YyeTblpe OCHOBHbIE YacTu: Au3accembsiep, CTek, Aamn namaTu ¢ BKIagKamu,
CcofilepXrmMoe perncTpos.

Bcio nHopmaumio 1 gaHHele Evan’s Debugger oTobpaxaeT B MeEHI0
N B OKHax. Mcnonb3yloTca pasnnyHble BuAbl OKOH B 3aBWCMMOCTM OT TOrO,
Kakoro tuna uHdopMaLusa B HUX OoTobpaxaeTcs. Bce OkHa OTKpbiBalOTCA U
3aKpbIBAKOTCA C NOMOLLbIO KOMaHZ, MeHI0 (WM akTVBHbIX K/aBuLL, COOTBET-
CTBYIOLLMX 3TUM KOMaHAam).
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OkHo perucTpoB (Registers) oTobpaxaeT COCTOSHWE PEerucTpoB wu
chnaroB npoueccopa, a Takke Mo3BOJSET U3MEHATb MX 3HAYEHUS C MOMO-
LLbIO ABOMHOIO HaXKaTus MbIWKOW. C MOMOLLI0 KOMaHZ, BCn/blBaloLwero (o-
KaNIbHOTr0) MEHI0 MOXHO MonpoboBaTb NepeiiTk Mo agpecy, XpaHswemycs B
BblIGPAaHHOM perncTpe, B OKHe CTeka WM OKHe Jamna namsiTu.

OkHo gamna namaTwu (Data Dump) oTobpaxaeT NOCTPOUYHOE COAepXku-
Moe 06nacT namsTM. MOXHO NpocMaTpuBaTth AaHHble B BuAe LecTHaaua-
TEPUYHbIX GaTOB, CMOB U ABOWHbLIX C/IOB. Ero MOXHO MCMOMb30BaTb B TeX
cnyyasx, korga xenaTenibHO NMPOCMOTPETb HEKOTOPble WCXOAHblE AaHHbIe,
He 3a60TACcb 06 OCTaNlbHOM COCTOSIHMM npoueccopa. Bo BcnbiBatowem me-
HI0 UMEKTCH KOMaH/bl, KOTOpble NO3BOAIOT MOAMULMPOBAaTL OTObpaxae-
Mble JaHHble, MEHATb (DOPMAT MX OTOOPaXKEHUS Ha SKpaHe W MaHuMysmpo-
BaTb 6/10KaMu AaHHbIX.

OkHo cTeka (Stack) oTobpaxaeT Tekyllee COCTOSAHWE CcTeka, npuyem
06nacTb MepBoOli BbI3BaHHOW (DYHKUMM ByneT HaxoAuTbCs Ha AHe cTeka, a
BCEX MOCNeAyLWMX Bbl3BaHHbIX (DYHKLMIA — B HanpaB/ieHN BepLUMHbI CTe-
Ka B MocnefoBaTeNlbHOCTU MX Bbi30Ba. BO BCN/bIBAOWEM MEHIO MMEKTCS
KOMaHfbl, KOTOpble MO3BOMSAIOT MOAUMLMPOBATL OTObpaXaemble AaHHble,
MEHSITb hopMaT UX OTOBPaKEHNA Ha IKpaHe, NepexoanTb MO yKasaHHOMY

agpecy, no agpecy u3 peructpos ebp wm esp.

[un3accem6nnpoBaHue nNporpaMmbi

Ecnu ecTb haiin ¢ MCXOA4HbIM TEKCTOM MPOrpaMMbl, @ B UCMOJSTHAEMbIi
dhaiin BKIOYEHa MHOPMaLMa O HOMepax CTPOK UCXOAHOro Koda, nporpam-
My MOXHO OT/laXuBaTb, paboTas B OTNafymke HenocpefcTBEHHO C ee uc-
XOAHBbIM TEKCTOM. YTO6bI nporpammy MOXHO 6bl/1I0 OT/IaXMBaTb Ha YPOBHE
CTPOK UCXOAHOro Kofa, oHa Jo/mKHa OblTb OTKOMNUANPOBaHA C K/THYOM —[.

OpHako Takas BO3MOXHOCTb €CTb He BCerga, U B c/lyyae HeobxoanMmo-
CTV OTNafuMK MOXeT Am3accemMbrmpoBaTb UCMOMHAEMbIA ko4, u3obpaxas
MallVHHbIE KOMaHbl B BUAe acceMb/iepHbIX MHEMOHNK.

HanomHuM, 4TO CyLEeCTBYIOT [Ba pexumMa OTOO6paXeHus CUHTakcuca
MaLLUMHHBbIX KOMaHA: pexum Intel, ucnonb3yembiii B T.4. B NASM, u pexum
ATT. Mo ymonyaHuio B Ansaccembnepe EDB npuHAT pexum Intel.

Toukn octaHoBa

YCTaHOBUTb TOUKY OCTAHOBA MOXHO MyTEM [ABONHOTO K/MKA MbILIKOM
Ha HY)XXHOW WHCTPYKUuMM. Ecnn Touka ocTaHoOBa yCTaHOBWNACh, HAMPOTUB UH-
CTPYKLMM NOABUTCA KpacHas OTMeTKa:

VHpopmaLmio 0 BCeX YCTaHOBJIEHHBIX TOYKaX OCTaHOBa MOXHO MO-
CMOTpEeTb € nomoLLbio Breakpoint Manager, Haxas Ctrl+M nin oTKpbIB MEHI0
Plugins -> BreakpointManager -> Breakpoints:
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B0306HOBNEHME BbINO/IHEHUSA, NOLWaroBas oT/1lagka

KomaHga Run (F9) npofo/mkaeT BbINOSIHEHWE OCTAHOB/IEHHON MNpo-
rpaMmbl. BbinonHeHne 6yaeT NpoMcXoauTb, NOKa He BCTPETUTCA Touka ocTa-
HOBa WM Nporpamma He BbINOIHUTCA NOJTHOCThLIO.

KomaHga Step Into (F7) npuBOAWT K BbINOSIHEHUIO NPOrpamMmbl 40 Tex
nop, noka He 6yfdeT OOCTUTHyTa criegylowas cTpoka ee Koga. Bbi3oB npo-
Leaypbl TpakTyeTCcs OTNafuYMKOM He Kak OfHa MHCTPYKUMA, a Kak nepegava
ynpaBneHus Ha elle oauH 6710k acceMb1epHOro kofa, KOTOpbIA Toxe Aon-
XeH ObITb NpoAeH Mo Lwaram.

KomaHga Step Over (F8) npuBOAMT K BbIMOSIHEHWIO NpOrpammbl 40 TeX
nop, noka He GyfAeT AOCTUTHYTa Crefylolas CTpoka ee koga. B otnnuve ot
Step Into, BbI30B NpoLeAypbl CUNTAETCA eAMHON MHCTPYKUMEN.

5.2 32nemMeHTbl nporpamMmmnpoBaHuns

5.2.1 TloHATMe nognporpamMmbl

MopnporpaMma — 3T0, Kak NpaBusio, (PYHKLMOHA/IbHO-3aKOHUYEHHbII
y4acTOoK KoAa, KOTOPbI MOXHO MHOTOKPATHO BbI3bIBATb M3 pa3HbIX MECT Npo-
rpamMmbl. B oT/MuMe OT MpOCTbIX MEPEXOAOB, U3 NOANPOrpaMM CyluecTByeT
BO3BpAT Ha KOMaHzy, C/eflytoLlyto 3a BbI30BOM.

Ecnu B nporpamMmMe BCTPEYAOTCSH OUHAKOBBIV Y4acTKM Kofa, UX MOXHO
0ochopMUTL B BUAE MOAMPOrpamMMbl, @ BO BCEX HYXHbIX MecTax NocTaBUTb
ee BbI30B. [py 3ToM mognporpamma 6yfAeT cofepkaTbCsi B KOfe B OAHOM
3K3EMMIAPE, YTO NO3BO/IUT YMEHLLWINTL pa3Mep Bceli Nporpammbi.

5.2.2 WHcTpykuus call

OCHOBHble MOMEHTbI BbINOJIHEHUSI MOANPOrPaMMbl WUIHOCTPUPYIOTCS
Ha puc. 5.4. B Bbi3blBatOLEN NognporpaMmy NporpaMMe BbINOJSIHAETCS WH-

40



CTpyKuus c all, KoTopasi 3aHOCUT aApec cedytoLleil MHCTPYKUMM B CTEK 1
3arpyaeT B peructp eip ajpec COOTBETCTBYIOLLEN MoAnporpamMmmbl, ocy-
LecTBNsA Takum 06pa3oM nepexof. ocne 3Toro nognporpaMmma BbiNos-
HsieTcsl, kak ntoboli Apyroil kog. B nognporpamMMax MoOryT (4acTo 3To Tak U
6bIBAET) COAEPXATbCSA UHCTPYKLMM BbI30BOB APYTUX MOAMNPOrpaMm.

PucyHok 5.4 — BbinosiHeHne noanporpaMmbl

Korga nognporpaMma 3akaHuvMBaeT paboTy, OHa BbI3blBAET WHCTPYK-
umio ret, koTopas M3B/ieKaeT M3 CTeka afpec, 3aHEeCEHHbI Tyga cooTBeT-
cTBytoLLEel UHCTpyKumeld call, n 3aHocuT ero B eip. 3TO NPMBOAUT K TOMY,
YTO BbI3blBAOLWAA NPOrpaMmMa BO306GHOBUT BbIMOSIHEHWNE C UHCTPYKLMWK, Crie-
Aytoweli 3a nHcTpykumein call.

Hanpumep, cnegytowas nporpaMma BbIBOAMT Ha 3kpaH CTpoky «Enter
string:», XAET BBOAA CTpPOokM (Hanpumep, «HELLO») 1 BbIBOAWUT Ha 3KpaH
CTPOKy «Result:» 1 BBef&HHYyI0 CTPOKY (T. €. «Result: HELLO»). ins BbiBOAA
CTPOK BbI3blBAeTCA nognporpamma Printstring:

SECTION data ; KoHCTaHThI

askl : DB ‘Enter string : ' , 10
askljen : EQU $--askl

result : DB "Result:

result_len : EQU $-result

SECTION  .bss
bufl : RESB 80

SECTION .text ; Kog nporpammbl
GLOBAL _start ; Hayano nporpammbi

MognporpamMma BbIBOAA HA 3KPaH CTPOKU
BxogHble AaHHble:

ecx - ykasaTe/lb Ha BbIBOAUMYIO CTPOKY.
Hapyliaemble perucTpsl: eax.ebx;

Print_string :
mov eax, 4
mov ebx, 1
int 80h
ret ; BO3BPaT B Bbl3blBAIOLLYI0 NPOrpammy
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; Mognporpamma BBOJA CTPOKM C KNasmaTypsbl

; BxogHble gaHHble:

; ecx - ykasaTesnb Ha 6ydep 415 BXOAHOI CTPOKK.
; Hapywaemble perncTpsl: eax,ebx;

MopnporpamMma Printstring He HACTPOEHa XEeCTKO Ha nevatb onpe-
[eneHHoi cTpoku. OHa MOXET nevataTb JIlo6YH CTPOKY, HA KOTOPYIO YKaXeT
perucTp ecx.

5.2.3 WHcTpyKuma ret

WMHcTpykumsa ret Bo3BpallaeT ynpaB/ieHUe Bbi3blBAIOLLEN nporpaMve.
[nsi 3TOro oHa M3BMIEKAET U3 BEPLUMHbI CTeka YeTbipe Galita U 3aHOCUT X B
perucTtp eip (CYETUMK kOMaHg). [Mocne 3Toro 3HaYeHWe perucTpa esp yse-
nuuutest Ha 4. Ecnv B npoueflype 3aHecTu UYTo-TO B CTEK U He W3B/eYb, TO
Ha BepLUMHEe CTeka OKaXKeTCsl He afpec BO3BpaTa, ¥ 3TO NPMBEAET K oLumbke
BbIXOJa U3 Npoueaypbl.

AccembiepHast noanporpamma 6e3 KoMaH/bl BO3BpaTa He BEpHETCS B
TOUKY BbI30Ba, a ByAEeT BbINOMHATL CleAyoLmMiA 32 NOANPOrpamMMoit Kof, Kak
GYATO OH SIBASIETCS €e NPOJO/HKEHVEM.
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5.24 Cnoco6 nepeBofia uucna B [AECATUYHYKO CUMBOJIbHYIO
3an1cb

BBog, nHhopmaummn ¢ knasmatypbl U BbIBOJ, €€ Ha 3KpaH OCYLLEeCTB/IA-
eTca B CMMBOJIbHOM BuAe. KogvpoBaHve 3Toi MHopmMaummn npon3BogmTcs
COr/IaCHO KOAO0BOI Tabnvue CMMBO/IOB, FAe Kavkapblli CUMBON (B NpOCTelilemM
cnyyae) kogvpyeTtcs ogHuUM 6ainTom. OAHaKo B MamaTh KOMMbloTepa Miobble
yucna, Hag KoTopbiMM MOXHO MPOM3BOAUTL MaTemMaTuyeckue onepawmu, 3a-
nucaHbl B ABOMYHOI CUCTEME CUUC/IEHWS, U ANA BbIBOAA Ha 3KpaH Heo6Xo-
AVMO npeobpasoBaTb ABOMYHOE YWC/IO B €ro CUMBOJIbHYIO 3anuck (a npu
BBOZIE C K/1aBuaTypbl — BbINO/IHUTL 06paTHOe npeobpasosaHue).

Jlio6oe uncno X B NO3MLUMOHHONM CUCTEME CUHUC/EHUS NpeacTaBnseTcs
B BUAE CyMMbl NpousBefeHnii: X = anmpn+ an/l spn~1+ ... +a0-p°. 3gecb
X —3T0 uMcno B cUCTEME C OCHOBaHWeM p, nmMetoulee n+ 1undpy B Lenown
yacTu.

Tak, npu nepesBoje kofa BBEAEHHOrO CYMBOJIA B ECATUYHYIO CUCTEMY
(HanpumMep, 4TOObLI BbLIBECTU HA 3KPaH HE CUMBOJI, & YWC/IEHHOE 3HAYeHue
ero Kofa) Hafo pas/iokWTb YMC/I0 Ha cnaraemble, cofepxallue CTeneHun
yucna 10. MNepeBog koja cMMBOa NPOU3BOANUTCA MyTeM MocnefoBaTe/lbHO-
ro genexHva Ha 10 C BblgeneHvem OCTaTKOB OT AefleHust Ao TexX Mop, noka
YaCTHOE He CTaHeT MeHblle Aenutens. BbinucbiBas ocTaTku OT AeneHus
cnpasa HasieBo, Noslyyaem AecATUYHYIO 3anucb Yncna.

5.25 KomaHgbl geneHuvs

CHayvasia paccMoTpuM geneHne 16-6UToBOro 3HavyeHus Ha 8-6UToBoOe.
Mpn 6e33HaKkoBOM fenieHun 16-6UToBOro 3HayeHuss Ha 8-6utosoe, Aenumoe
[O/MKHO 6bITb 3anMcaHo B perucrTpe ax. 8-6uToBbI AenuTeslb MOXeT xpa-
HWTbCA B /l060M 8-6MTOBOM O06LLEM perncTpe WM NnepeMeHHon B nams-
TW COOTBETCTBYtOLWEro pasmepa. WHCTpykuma div Bcerga 3anucbiBaet 8-
6utoBoe yactHoe B peructp al, a 8-6uToBbIli ocTaTok — B ah. Hanpumep,
nocsie BbIMOSIHEHUS WHCTPYKLUIA

mov ax,51
mov dl.10
div dl

pesynbtar 5 (51/10) 6ypet 3anncaH B pernctp al, a octatok 1 (octatok ot
nenexus 51/10) —B perucTp ah.

3ameTum, 4TO YacTHOe npeAcTasifeT coboil 8-6MToBOe 3HaveHue. 310
O3HayaeT, 4To pesynbTaT geneHus 16-6uTOBOro onepaHja Ha 8-6UTOBbLIN
ornepaHg He O/IKeH npesbiwaTb 255. EC/vM yacTHoe C/IUWKOM BEJIMKO, TO
reHepupyetcs npepbiBaHune 0 («geneHve Ha 0»), VIHCTpyKLum

43



mov ax.O fffh
mov bl ,1
div bl

reHepupyoT npepbiBaHve no AeneHnto Ha 0 (Kak MOXHO OXunAaaTb, npepbisa-
Hve no geneHuto Ha O reHepupyeTtca Takke, ecnv O KCMosbL3yeTca B Kade-
cTBe Aenutens).

Mpu peneHun 32-6mMToBOrO onepaHga Ha 16-6MTOBLIA onepaHa, Aenu-
MOe [0/KHO 3anucbiBaTbCs B pernctpax dx:ax. 16-6utoBblid genmTens Mo-
XeT HaxoAuTbCA B /IO60M M3 16-6UTOBBLIX PErncTpoB OOLLEro HasHayeHus
WM B NEPEMEHHON B NMamsT COOTBETCTBYILLEro pasmepa. Hanpumep, B
pesynbTate BbINO/IHEHNSA UHCTPYKLNIA

mov ax ,2

mov dx,1 , 3arpysuTb B perucTpoBYyHO
mov bx,10h ; napy dx:ax 10002h
div bx

YyacTHoe 1000h (pesynbtar geneHusa 100026 Ha 10h) 6yget 3anvcaHo B pe-
rmcTpe ax, a 2 (octaTok oT AenieHus)) —B peructpe dx.

Mpv geneHun umeeT 3HAYEHWE, UCMOML3YITCA onepaHAbl CO 3HAKOM
nwn 6e3 3Haka. [ns geneHvs 6e33HaKOBbIX OMepaHJoB MCMO/b3yeTcs one-
pauus div, a Ana geneHus onepaHgosB co 3HaKOM — idiv.

5.3 3agaHve ona BbINOSIHEHUA

1. HanucaTb nporpammy co cnefytoLwmum asiroputMoMm:
- BBECTUW CVMMBO/ C KNaBuatypsbl;
- Npeobpas3oBaTtb MOJlyYEHHbIV KOA B AECATUYHYIO CMMBOJIbHYHO 3a-
nnchb;
- BbIBECTM CUMBO/ U €r0 KOA,
MepeBog uncna B 4eCATUYHYHO CUMBOJIbHYIO 3anucb 0hOpMUTL B BU-
e noanporpaMmbl.

2. 3arpysuTb nporpammy B OT/1af4uK. ATO MOXHO cAenarb [ABYyMs Cro-
cobamu: HanncaTb B kKOMaHAHoW cTpoke edb — run wmsA_nporpamme
nnm 3anyctutb edb v BeiGpaTb NporpaMmy 4yepes nyHKT Open MeHo
File.

3. BbINONHUTL NporpaMmy Mo Liaram, Haxumasa kHonky Step Over na-
HeNM MHCTPYMEHTOB Wan knasuwy F7 (Haxogdcb B OCHOBHOM OKHe
oT/1afuvka), [0 KOHLA.

4. TloMecTuTb B MPOrpaMmy TOYKY OCTaHOBA Ha WHCTPYKUUM, Cnepyto-
el nocsie BBOAA CMMBO/IA C K1aBuaTypbl — LLESIKHyB Npasoli KHOM-
KOV N0 HY)XXHOW CTpOKe An3accembMpoBaHHOIo Koga v Bblopas MyHKT
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10.

11.

=

o A

Add Breakpoint BcnnbiBaloLwero MeH. BbINO/HUTL NporpamMmy [0
TOYKN OCTaHOBa, HaXas Knasuwy F9 wam kHonky Run naHenu wH-
CTPYMEHTOB. VIMETb B BWAy, YTO BBOJ TEKCTa C KiaBuaTypbl B Bbl-
MOSIHSAAEMYIO NPOrpaMmy OCyLLLeCTBAETCA B 0T AeNlbHOM okHe EDB
Output, a He B OCHOBHOM OKHe OT/1afuvKa.

BblBECTM B OKHe fgamna namsTy cogepXxumoe BxofHoro 6ydpepa,
WwenkHys B nogokHe Data Dump npaBoil KHOMKOW MbIlwK U BbiGpas
nyHKT Goto Address Bcn/blBalOLWero MeHo. Aapec BBOAUTL B LUECT-
HaguaTepuyHoi HoTauum Cu (HaunHas ¢ cumBosioB OX).

3aiiT B npoLueaypy nepesBoga uncna B AeCATUYHYI0 3anuck. Bbinon-
HUTb 2 npoxofda uukna no F7 (Step Into), KOHTpPoNupysi 3Ha4veHus
pernctpos. Kakune pernctpbl U3MEHAIOTCA B UuKne?

OcTavibHble MpoxoAbl UMKna BbINOAHWUTL No F8 (Step Over). B yem
pasHuua?

Onpegenutb onsnyecknii agpec BbixogHoro 6ycdepa B O3Y .
BbiBECTV Auelikn NamsATh, COOTBETCTBYIOLLME BbIXOAHOMY Gydhepy, B
nogokHe Data Dump B LwecTHajLaTeEPUYHOM U B CUMBOJIbBHOM Buze.
YCTaHOBUTL TOYKY OCTaHOBA Ha WMHCTPYKUMO div. BbINOAHUTL Npo-
rpaMMmy, HECKO/IbKO pa3 Haxas Ha F8 u Habnofas 3a M3MeHeHuem
cofepXxMmoro BeixofHoro 6ydepa B nogokHe Data Dump. Kakos pe-
3ynbTar? (MepeBod uncen Mexgy LecTHaguaTepuyHoin n gecatuy-
HOIi CUCTEMaMW CUYMCNEHUA MOXHO YNPOCTWTb, BOCMO/Ib30BaBLUMCH
nporpamMmoii Kanbkynatop, BblopaB B Hell MyHKT MeHo Bug -m MNpo-
rpaMMupoBaHue).

M3meHnTb cofiepxrmoe BXoAHOro 6ydepa 1 NpoBepuTb, Kak 310 OT-
paxaeTcs Ha BbIMOMHEHUN NPOrpaMmMbl.

5.4 KOHTpO/ibHbIE BOMPOCHI

Kak Evan's Debugger oTobpaxaeT nHhopMaumio 1 AaHHbIe?

MOXHO /1M OTNaxuBaTb UCMNOMHSAEMbI haiin, ecnn HeT dhaiina ¢ uc-
XOAHbIM TEKCTOM MPOrpammbi?

O6bAcHUTE, Kakum 06pa3oM MpOLEeccop OCYLLeCcTBASeT Nepexoq Ha
nognporpaMmmy, Korga BcTpeyaeT MHCTpykumio call?

Kakne gelicTBMSl BbINOMHAET NPOLLECccop, BCTPETUB MHCTPYKUMIO ret?
B kakux cnyyasx npu geneHun reHepupyetca npepbisaHue 0?
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6 BbuToBbIe onepauuu

6.1 KpaTkne TeopeTnyeckme ceeneHus
6.1.1 KomaHAabl casura

KomaHzbl cagura no3BoJISOT BLINOSHATE AEACTBUSI Haf, OTAENbHbIMU
6vTaMu onepaHAoB. Bce KomMaHabl caBura nepemeLLaroT 6uTtbl B nosie one-
paHAoB BNEBO WM BNpaBo. pu BbINOSHEHUU KOMaHA cagura dpnar CF Bce-
rAa COAEPXUT 3HAUYEHKWe Noc/efHero BbiABUMHYTOTO GUTa. PaccMoTpum cre-
[yloline KoMaHbl capura:

shr onepaHz, CcUYeTuuk cAaBUroB ; JlorMyeckuii  (6e33Hako-
Bblii) CABUT BMPaBO
shl onepaHz, cuyeTuuk_cABUroB ; JlorMyeckuii  (6e33Hako-

Bblii) CABUT BNIEBO

B cnegywoliem npuMepe KomaHaa shr caBuraet cofepXumoe peru-
cTpa al BnpaBo Ha 1 6WT. BblABWHYTLIA B pe3ynbTate oAvH 6UT nonajaet B
chnar CF, a camblii neBblii 6UT perucTpa al 3anoHSAETCs Hy/eM.

mov at.10110111b ,Bal cogepxnTca 10110111
shr al.1l ,Bal cogepxnTca 01011011, CF=1

Mpu cagurax BNEBO NMpaBble GUTbI 3aNONHATCA HYNSAMU.

CaBur BNeBO Ha OAMH ABOWYHbLIA pas3psf 4acTo ucnonb3yeTcs ANns
yABavBaHUA 4YMCen, a CABUI Ha OWH paspsj BNpaso — ANA AefleHUA Ha
2. OTn onepauun OCYLLECTBIAITCA 3HAYUTENIbHO ObICTpee, YeM KOMaHpbl
YMHOXEHUA WU AeNeHns.

KonuuectBo no3vumii, Ha KOTOpble AO/MKEH ObITb BbINOSIHEH CABWT,
3a/al0TCA BTOPbIM apryMeHTOM WHCTPYKUMW CABUra, U MOXET 6blTb NM6o
3aaHO KOHCTaHTOW, NMbo peructpom cl: Hanpumep, shl ax, 12 wwm
shl eax, cl.

6.1.2 KomaHgbl UMKINYECKOro casura

Liyknuyeckuin caBvr NpeacTaBnsieT coboii onepaumio casura, npu Ko-
TOpPOIi GUT, BbIABUHYTBLIA C OJHOMO «KOHL@» 4uc/a, 3aHuMMaeT ocBOo6oauB-
LUKiACs paspsf C ApYyroit CTOPOHbLI 3TOro xe uncna. CyLecTByoT crieaytoLime
KOMaH/bl LMKINYECKOTO CABUIa:

ror ; Uuknuueckuin casur Brpaso
rol ; Unknnueckuin casur BNeBO
rcr ; Uuknnueckwnii caBur BrpaBoO C MepPeHOCOM
rcl ; Umknnyeckwnii caBur BfEeBO C NEPEHOCOM

B komaHgax rcr u rcl B caBure yyactByeT donar CF. BbigBuraembiii
U3 pernctpa 6UT 3aHocuTcs B donar CF, a npexHee 3HaveHue CF npu 3ToM
nocTynaeT B OCBOGOAMBLLYIOCS MO3ULMIO B PETUCTPE.
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6.1.3 KomaHAabl paboTbl c 6MTaMn onepaHAoB

KomaHgp!l and, or, xor u test SIBNSOTCS KOMaHZAaMU JIOTMYECKMX
onepauuii. 3T KOMaHAbl UMEIOT fiBa onepaHaa U Ucnosb3yloTes ans cbpo-
ca, YCTaHOBKM 1 NMPOBEPKM GUT. PasMepHOCTbL onepaHAoB Ao/MKHA GbiTh 0au-
HakoBa. Hanpumep, ecniu pasmMepHOCTb OMepaHAoB paBHa croBy (16 6uT),
TO /lorMyeckasl onepauysl BbINOSIHAETCS CHauyana Hagj Hy/leBbiIMU GUTamu
onepaHioB, M Aanee Hag BceMy GuTamy ¢ NEPBOro No nsTHaguaTtblid. Pe-
3y/bTaT 3anucbIBAeTCsl Ha MECTO NepBOro ornepaHaa. VcknwueHue cocTas-
nsieT kKoMaHga te st. KomaHaa te st felicTByeT aHasnormyHo komaHae and,
HO pesy/nibTaT He 3anMcbiBaeT Ha MECTO NepBOro ornepaHAia, a ycTaHaB/IMBa-
€T TONbKO chnarn Bo h/1aroBoM pervuctpe. JT0 faeT BO3MOXHOCTb aHasIn3u-

Tabnuua UCTUHHOCTM ANnA and  Of Xor

3HauyeHuve onepaHga 1 0101 0101 0101

3HavyeHve onepaHga 2 0011 0011 0011

Pe3ynbtar onepauumn 0001 0111 0110

- KomaHga or: Ecnm xota 6bl 0guH K3 cpaBHMBAEMbIX OMTOB paBeH
1, TO pesynbTar paseH 1, ecnu cpaBHMBaeMble 6UTblI pasHbl 0, TO
pesynbTtar —o.

- KomaHga and: Ecnv o6a u3 cpaBHMBaeMbIX GUTOB paBHbl 1, TO pe-
3ynbTar paseH 1; BO BCex oCTasibHbIX cnyvyaax pesynbtar —o.

- KomaHga xor: Ecnu ofvH 13 cpaBHMBaeMbix 6UTOB paseH 0, a Apy-
roii 1, To pe3ynbTar paBeH 1; ecnv cpaBHUBaeMble GUTbI OAMHAKOBbI
(06a—0 nnn 06a—1) To pesynbtat —O0.

Bygem paccmatpuBatb 6aiiTHyl0 nepemeHHy flags kak Bocemb
He3aBuCKMbIX h1aroB, KOTopble HeEO6XoAMMO cbpacbkiBaTb, ycTaHaBNvBaTb
M aHaM3npoBaTb B Kakoil-nmbo nporpamme. [11s 3TOro B Npasblii onepaHy,
3aHOCUMM «MacKy» B [BOWYHOI CUCTEME cuucneHus. PaccmoTpum npumep
YCTaHOBKN BTOPOro 6uta ¢ UCMnonb3oBaHNeEM KOMaHZbl Ofr:

or flags , 00000100b ; BTOpPOIi 6UT = 1, ocTabHble
; 6e3 n3meHeHui

C6pocuTb BTOPOI GUT MOXHO KOMaHAol and, HO Macka Jo/mKHa 6bITb
MHBEPCHas:

and flags, 11111011b ; BTOpOIi 6UT = 0, ocTanbHbIe
; 6e3 U3MeHeHunin

[nsi TOro uToGbl NPOBEPUTL YCTAHOB/IEH NN HYXHbIW 61T, NPUMEHSIETCA
KoMaHga te st:

test flags, 100b ; nepemeHHas flags He nsmeHunnaco
jz ; U3MeHeHbl ZF, SF, pf

[ns cépoca Bcex 6UT MOXHO MCMO/b30BaTb KOMaHAy XOr:
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Xor
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ax , ax ; ax - 0o6HyneH

Euwe ogHa nornyeckas komaHga not yctraHaBnmBaeT obpaTHoe 3Haue-
Hve 6uT B GaliTe WM B CNOBE, B PETNCTPE WU B NAMATU: Hy/IM CTAHOBATCS
eAuHVLamMy, a eguHULbl —HynaMu. Eciv, Hanpyumep, peructp al cogepxut
1100 0101, 1o kOMaHAa not al uameHseT 310 3HavyeHue Ha 0011 1010.

6.2 3agaHve A5 BbINOJSIHEHUA

Hanucatb nporpaMmy co cregytoLwymM asroputMom:

BbIBECTW MpUINalleHue;
BBECTU C KaBuaTypbl CTPOKY (NpeanonaraeTcs, YTO OHa COAEepPXuT
LecATUYHbIe UnUdpbl U Nlobble GYKBbI);

HainTW BO BBEAEHHON CTpPOKe Bce Ludpbl M AN KaXO0N HageHHol
LMdpbl YCTAHOBUTL B «1» B PErMCTPE ax GUT, HOMEP KOTOPOro paBeH
aTol umdpe;

BbIBECTW Ha 3KpaH COAEPXMMOE pernctpa ax B BUAE HyneWl u egu-
HUL;

0OBACHUTL NOMYYEHHbIN pe3ynbTar.

6.3 KOHTpO/ibHblE BOMNPOCHI

1

Kak paboTalT MHCTpYKUuW CABWIOB? B yemM OTanMuMe LMKINYecKnx
CcABUroB?

Kakvne MHCTpyKUuM CABWIOB 4acTO MCMOMb3YKTCA AN yABauBaHWA
yncen n gnaa geneHnsa Ha 2?

Kak npoBepuTb, YCTAHOB/EH /N HYXHbI/A GUT B NEPEMEHHOI?

Kakoi MHCTpYKLMEe MOXHO COPOCUTL BTOPOI GUT B MEPEMEHHON?



7 BBopA v BbIBOA YMCMOBbIX AaHHbIX

7.1 KpaTtkue TeopeTnyeckme cesefeHuns

7.1.1 BBoOA uUenbIX YMcen c Knaesuatypsbl

NMobble BBOAMMbIE C KNaBuaTypbl CUMBO/bLI (B T. Y. U uMdpbl) npes-
cTas/ieHbl cooTBeTcTBYOWMMN ASCII-KogamMmn —TOYHO TakXe, Kak Npu BblIBO-
[e Ha aKpaH. Hanpumep, korga nosib3oBaTesib BBOAUT C KaBuaTypbl Lmdpy
'0' —Ha camom pgene cuntbiBaeTcsa 6anT, paBHblli ee ASCII-koay, T. e. 30h.
Co0TBETCTBEHHO, Undpa ' 1' 6yaeT npeactasnieHa kogom 31h, umdpa ' 2°
—32h u TaKk ganee.

Mpy BBOAE opHOpaspsaaHoro gecatnyHoro ymcna ASCII-kof cooTBeT-
CTBytOLLEW eMy LMdIpbl MOXHO NMPEBPATUTL B HY)XXHOE YMC/IO0, MPOCTO BbIYTA
n3 Hero ASCII-koa umdpbl HOMb, T. €. 30h. MonyunTb yncno n3 ASCII-3anu-
CY, COCTOALLEN M3 HEeCKONbkMX umcp — 6onee cnoxHasa 3agaya. Paccmor-
pVYM OAUH 13 BO3MOXHbIX a/IrOPUTMOB.

Kak Mbl 3HaeM, uncno X B 4ECATUYHON CMCTEME CUMUC/IEeHUs npeacTas-
NSieTcsa B BUAE CYMMbI nNponsBegeHnii: X —a,- 10n+a,_i 10" | + ... +a0-10°.
3peck a, —3To YWC/O0, COOTBETCTBYIOLEE pa3psaay.

MprcBavBaem HoMb NEPEeMEHHON, B KOTOPOW AO/MKEH OblTb COXpaHeH
pesynbrar:

X =0.

[anee, B umkne nocnegosatesibHO obpabarbiBaemM BCe CUMBOSIbI YUC-
Na, HauMHasa ¢ camoii cTaplueid (T. . MPOXOAMM CUMBOJIbHYIO 3anucb Aecs-
TUYHOTrO Ymcna cresa Hanpaso).

a, = ASCII-Kod_an- 30/ (n3 ASCII-koga Tekywen uudpbl BblUUTAEM
30h);

X = X m10 + an (yMHOXaeM COAEPXMMOE MEPEMEHHON pe3ynbTaTta Ha
10, npubasnsgemM K Hemy 3HauYeHWe TekyLlero paspsaga; coxpaHsaem nosyymns-
LIeecs 3HayeHe 06paTHO B NepemMeHHyo X).

Takum 06pa3om, Nponas Uuka ANs Bcex undip unicna, Mbl NOYYUM B
nepemeHHol X YiC/oBOe NpeAcTaB/ieHne BBEAEHHON C KnaBnaTypbl CTPOKU

umcpp.

7.2 3OnemMeHTbl NMPOrpaMmMmMpoOBaHNA Ha A3blKe
accembsiepa

7.2.1 KomaHAbl YMHOXeHUs

MHcTpykuma mul nepemHoxaeT 8- unu 16- nnu 32-6uTHble 6e33Hako-
Bble COMHOXWTeNu, cos3gasas 16- wnn 32- unm 64-6UTHOE npousBefeHue.
PaccMoTpum yMHOXEHME 8-OUTHBIX COMHOXUTENENA.
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Mpy 8-6MTHOM (8-pa3psLHOM) YMHOXEHUM OfVH 13 ONEPaHLOB [JO/MKEH
XpaHUTbCS B peructpe al, a Apyroi MoXeT npeAcTaBnsaTb cob6oil No6oi
8-6MTOBLIA O6LMIA PerucTp UM NepemMeHHyl0 NamsiTu COOTBETCTBYHLLErO
pasMepa. VHcTpykuma mul Bcerga coxpaHsieT 16-6MTHoe npousBefeHue B
perucTpe ax. Hanpumep, BO chparMeHTe Mporpammbl:

mov al, 25
mov dh, 40
mul dh

al ymHoxaeTca Ha dh, a pesynbtar (1000) nomellaeTcs B peructp ax. 3a-
MeTUM, 4TO B MHCTPYKUMM mul TpebyeTcs ykasbiBaTb TOILKO OAUH ONepaHs,
OpYroii COMHOXMUTeNb XpaHutcs B peructpe al (B peructpe ax B cryyae
nepemMHOXeHns 16-6MTHbIX COMHOXUTENEN WK B PErncTpe eax —B Criyvae
32-6UTHbIX).

NHCTPYKUMA nepeMHOXeHns 16-6UTHbIX COMHOXMTeNel paboTaeT aHa-
NOrMYHo.

OfVH 13 COMHOXWTENEN A0/MKEH XPaHUTLCA B perucTpe ax, a apyrou
MOXET HaxoguTbCA B 16-paspsgHOM perncTpe O6LLEro HasHauyeHuss um B
nepemeHHon namsaTy. 32-6UMTOBOE NPOM3BELEHME VHCTPYKLMA mul nomelua-
€T B 3TOM C/ly4yae B perucTpoByto napy dx:ax, npu atom mnagwve (MeHee
3Havawme) 16 6UTOB NPOU3BEAEHUS 3aNUCLIBAIOTCA B PerucTp ax, a crap-
e (6onee 3Havawme) 16 6uT —B pernctp dx. Hanpumep, MHCTPYKLUK:

mov ax, 1000
mul ax

3arpyxarT B pernctp ax 3HavyeHuve 1000, a 3aTem BO3BOAAT €ro B KBaj-
par, nomewasa pesynbTar (3HayeHne 1000000) B pernctpbl dx:ax. VIHCTpyK-
uMs YMHOXEHU 32-6UTHbIX YMCesT aHaslorMyHa TakoBol s 16-6UTHBIX, C
TON pasHuLIei, 4TO COMHOXWTENIb HAXOAUTCS B PerncTpe eax, a 64-6utosoe
npounssefeHve NnoMeLLaeTca B pernctpbl edx:eax.

B oT/iMume OT CNOXeHUs W BbluMTaHWA, A58 paboTbl CO 3HAKOBLIMU
onepaHjamn MMeeTca BTOpas MHCTPYKUUS YMHOXEHMA imul ana ymHoxe-
HUS 8-, 16- 1 32-6GUTHbIX COMHOXUTENEN. Ecim He NpUHUMAaTbL BO BHUMaHME,
YTO NEPEMHOXAKTCH 3HAYEHUA CO 3HAKOM, MHCTPYKUMA imul paboTaeT aHa-
NOTUYHO MHCTPYKLUuK verbl.

Hanpumep, npu BbINO/IHEHUU UHCTPYKLWIA:

mov al . -2
mov ah, 10
imul ah

B peructpe ax 6yfet 3anucaHo 3HadyeHue -20.
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7.3 3agaHve gns BbINOJSIHEHUA

Hanucatb nporpammy, peanusyoyo yHKUUM NPOCTERLIEro KasbkKy-
natopa ansa paboTbl ¢ ABYMSA LebIMU MOMOXUTENbHBIMU YMuciaMy B Auana-
30He 0...65635. PeannsosaTb onepauuun +, * .

Mporpamma AomkHa pabotaTb LUKINYECKN.

Mpy BBOA4E HEAOMYCTUMOro 3HaYeHUs AO/HKHO BblgaBaTbCsA ANarHocTu-
yeckoe coob6LLeHue.

7.4 KOHTpPO/IbHbIE BOMPOCHI

1. Kakoii peructp ncnonb3yeTcs B ka4yecTBe aprymMeHTa no ymos4aHuo
B KOMaHge mul?

2. Kak 3agaetcs pa3psafHOCTb YMHOXEHUA?

Kak paboTaeT MHCTPYKUMA NepeMHOXeHUsA 16-OUTHbIX COMHOXMUTe-

neii?

4. Kak nposeputb, NpOM30LWWEN 1 NePEHOC B cTapLuee C0BO Npu ne-
PEMHOXEHNN 16-6UTHBLIX COMHOXUTENER?

5. UTo npon3oingeT npu BbIMOSIHEHUM NPOrpamMmbl, €CIM B ONpeesieH-
HOIi B Heli mpoueaype OTCyTCTBYeT KoMaHaa ret?

w
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8 VI3yueHune CTPOKOBbIX MHCTPYKUWIA. PaboTta ¢ dhainamm

81 KpaTkne Teopetnyeckme ceeneHvs

8.1.1 CTpOKOBbIi NPUMUTUB MOUCKA

[nsi novicka onpefeneHHoro CUMBOJ1a WK C/I0Ba B CTPOKE MCMOJb3YHT
NPUMUTUB seas. 3HaueHWe /s Moucka 3ajaeTcsi B peructpe eax. Agpec
CTpOKU onpejensieTcst agpecom B edi.

8.1.2 TMpedhnkc NOBTOPEHUA CTPOKOBOIO NpUMUTUBA

[nsi 06paboTKM BCEW CTPOKM HEOGXOAMMO NPUMEHUTHL MPUMUTUB K KaXK-
oMy cumBosy. MOCKo/bKY Npy MOMCKe BO3MOXHbI 2 pedyrnibTata — HaliieHo
1 He HalifieHo, cyllecTByeT 2 npediukca NOBTOPEHUS 3TOTO NPUMUTUBA:

- repe, repz —MOBTOPSATb, NOKA COBMNAJAET;

- repne, repnz —MOBTOPSTb, NOKa HE COBMAAaeT.

mov ecx, 100 , pasmep CTpOKu
mov eax, 1234h

mov edi , Buff , eB agpec

repne scasw ; vwem cnoso 1234h

Uucno NoBTOpPeHUiA CTPOKOBOrO NPUMUTUBA ONPefensieTcs 3HaYeHneM
B PErucTpe ecx /Mbo UCXOAO0M Mmoucka.

8.1.3 CTpOKOBbI/ NPUMUTUB CPaBHEHUSI CTPOK

[nsi cpaBHeHWsi ABYX CTPOK MCMOMb3YT NPUMUTUB emps. [pyu aTom
esi ykasblBaeT Ha ofHy cTpoky, a edi — Ha Apyryl. Kak u gns seas,
TYT NPUMEHAIOT ABa NpediMKca NOBTOPEHUSI Tepe U repne — A/s nepeo-
ro HeCoBMNaeHUs1 UM COBMAAEHNSI COOTBETCTBEHHO.

mov ecx, 100

mov esi, Strl

mov edi, Str2

repe empsb ; CpaBHMBATb, MokKa CoBnajawT
jne  NotEq ; pasnuyHbl

MpUMUTUB eMPS ycTaHaBNMBAET Te Xe hiary, YTo U MHCTPYKLWS CLUp.
Mo3TOMy CTPOKM MOXHO CPaBHMBATb He TOJIbKO Ha PABEHCTBO WK HepaBeH-

cTBO. HO npu HeOGXO,qVIMOCTVI 6051€ee CnoxHoro CpaBHEHNA HY>XHO MCNOJ1b-
30BaTb UUK/bI.

mov ecx, 100

mov esi, Strl

mov edi, Str2
@@1. empsb
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jg S1GT ; 6aliT s i-cTpoku 6onblie 6aiiTa d i-cTpokn
loop @@1

8.1.4 Pa6oTa c thaiinamu

[nsa oTKpbITUA cyllecTByoWero daina win co3gaHnus HOBOro UCMNOsb-
3yl0T OyHKUMIO open (CMCTeMHbI BbI30B HOMep 5). B cuHTakcnce Cu oHa
BbINAAWT CleaylowymM 06pa3om:
int open (const char ‘filename, int flags[, mode_t mode])

®yHKUMS Open co34aeT 1 BO3BpallaeT HOBbIV AeCKpMNTop 418 ykasaH-
Horo chaiina. iHamkaTop Tekyliei no3vumm npu 3TOM HaxoAuTcs B Havane
haiina. PyHKUMS MOXET UMETb NepeMeHHbIli Habop apryMeHTOB; aprymeHT
mode ucnosnb3yeTcs TONbKO Npu co3gaHun dhaiina v 3agaeT npasa [OCTy-
na K Hemy (B ctaHgapTHom ansa UNIX-cuctem ymucnoBoM Buge, Harnpumep
BOCbMEPUYHBIM YMC/IOM U3 TPEX umdp).

MepBblii apryMeHT 3a4aeT UM OTKpbIBAEMOro haiifia — NOoJHbIA MyTb
K dpaiinly oT KOpHS haiifioBoli CUCTEMbI, IM60 OTHOCUTENbHBIA OT TEKYLLEro
KaTasora.

Mpumeyanne. Nma chaiina 4o/mkHO 6bITb 3a4aH0 B BUAe K1acCcuyeckoi
ASCIIZ-cTpokn. MoaTomy Npu BBOAE WMMeHU (paiina c knaBumaTypbl Heob-
XoAumMo obecneunTb, YTOObl B KOHLE BBEAEHHON CTPOKM HaxoauTCs Hy/lb-
TepMMHaTOP, a He cMMBO/ \.

AprymeHT flags 3agaeT pexuMm oTKpbITUSA goaiina. 31o 6uToBast mac-
Ka; Bbl co3aeTe 3HaYeHne nopaspsagHsiM /1 cooTBETCTBYIOWMX NapameT-
poB. AprymeHT flags Ao/mkeH 0653aTtenbHO BK/IOYaTb O4HO U3 3TUX 3HaYe-
HWIA, 4NS 3a4aHna pexuMa goctyna K dainy:

O_RDONLY=0 OTKpbIBa€eT paiin ANns 4yteHus.

0_wronly=1 OTKpbIBaeT haiin ana 3anucu.

0_RDWR=2 OTkpbIBaeT haiin 1 ANs YTeHWs 1 gasa 3anucu.

AprymeHT flags MOXeT Takke BKIoUaTb /1106YI0 KOMOUHaLMIO cnepy-
owmx conaros:

O_APPEND=2000 Ecnu ycTtaHoB/eH, TO BCe onepauuu 3anuicu 3anu-
WYT AaHHble B KoHel, dalina, paclumpsas ero, Hesa-
BMCUMO OT TekyLleid dhaliioBoin No3nLmn.

0_CREAT=100 Ecrm yctaHoBneH, 6yget co3gaH chbaiin, ecnM OH
ellle He cyLlecTByerT.

0_EXCL=200 Ecnn n O_CREAT U o_excl yCTaHOB/MEHbI, TO open
BblJaeT owmnbKy, ecnv 3afaHHblin haiin yxe cylie-
CTBYeT.

0_NOCTTY=400 Ecmwm filename —wums TepMrHana, He genaiite ero
TepPMUHa/IOM YNpas/ieHns Ans npouecca.
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O _nonblock=4000 YcTaHaBnMBaeT pexum HebnokMpoBaHWsA. 3Ta on-
uMs 06bIYHO Mofie3Ha A1 chneumasibHbIX aiinos
FIFO un ycTpoiicTB Tuna TepMmHasioB. O6bIYHO A1
3TMX (paiiioB open 6GnokupyeTtcs, noka daiin He
rotoB. Ecnm o_nonblock YCTaHOB/IEH, Open BO3-
BpallaeTca Hemef/leHHO. o_nonblock-6ht Takke
BO3AENCTBYET Ha 4YTEHVWEe W Ha 3anncb: OH paspe-
lWaeT UM BO3BPALWATLCA HEMEASIEHHO C COCTOAHU-
€M OLLUMGKMN, eCI HE NMEETCA HUKaKOro AOCTYMHOro
BBOAA, WM €CN BbIBOA, HE MOXET ObITb 3anvcaH.
0_TRUNC=1000 Ecnn chaiin cywectByeT M OTKPbIT ANS 3anucy, OH
ycekaeTcs A0 HyneBOW ANMHbI. 3Ta onuus nosiesHa
TO/IbKO A1 perynspHeix ¢haiinos, a He cneuuanb-
HbIX paiinoB Tuna katanoros wm FIFO.
daiin /usr/include/fcntl.h cogpepxut 60nee nogpobHyH WH-
hopmaumio 0 3HaveHuAxX riaros.
HopmasibHoe BOo3BpalLaemoe 3HauyeHre open —HeoTpuLaTesnbHoe Le-
noe yncno, paBHOe Aeckpuntopy diaiina. B cnyvae owwnbkm BO3BpalLaeTcs
3HaueHwue -1.

3akpbiTvie thaiina BbINoaHAETCA yHKUMeRn close (CUCTEMHbIV BbI30B
Homep 6):

int close (int filedes)

dyHKUMS 3akpbiBaeT geckpuntop daiina filedes. 3akpbiTve dhaiina
UMeeT cneaylowme nocneacTBus:

- onucaresb haiisia 0CBOOGOXAEH;

- niobble 6/I0KMPOBKM 3anucy, NpUHaZNexalime npoueccy Ha duavine,

pasbnokvpytoTcs.

HopmanbHoe BO3Bpallaemoe 3HaveHune —O0; 3HauveHue -1 BO3Bpalla-
eTcs B cryvyae owmnbkn. OfHako cnefyeT MMeTb B BUAY, Y4TO yCMewHoe 3a-
BepleHne close He gaeT rapaHTUM, 4TO [aHHble YCMELUHO 3anvcaHbl Ha
OWCK, T. K. 84p0 Linux MCMofb3yeT OT/IOXKEHHYIO 3anuchb.

[na nonyyeHuss namM M3MeEHeHUs TekyLlero 3HadeHus hainsioBoi no-
3uuMM No geckpuntopy daina mncnonb3ylT yHKumio Iseek (CMCTEMHBIi
BbI30B 19):

off_t lIseek (int filedes, off_t offset, int whence)

dyHkuMa Ise ek ucnonbayetcs, YTOObl M3MEHUTL (DANNOBY0 NO3ULMIO
gpaiina ¢ geckpuntopom filedes. AprymeHT o ffset —HoBoe cmelyeHne
(paiinoBoit No3muuM OTHocUTeNbHO whence. ApryMeHT whence MOXET 6bITb
OfHOV M3 CUMBOJSINYECKMNX KOHCTAHT:
SEEK_SET=0 Onpegenset, 4To whence —4u1c/10 CMMBOJIOB OT Ha-
yana cpaiina.
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SEEK_CUR=1 Onpepgensiet, 4to whence — 41csio CUMBOJIOB OT Te-
KyLwieid doaiinoBoii No3uuun. STOT YMC/IO MOXET ObITbh
MOMIOXUTENBHO NN OTpULATENBHO.

SEEK_END=2 Onpepgenset, 4to whence —41cno CMMBOJIOB C KOH-
ua daiina. OTpuuatensHoe YUCIo onpeaenseT nosu-
LMo BHYTPUY TekyLlero Tena cpaiina; nonoxurensHoe
4ynucno onpegenseT no3vUMI0 Nocse TEKYLLEero KoHua.
Ec/m Bbl ycTaHaB/nvMBaeTe NO3WLMIO NOC/E TEKYLLEero
KOHLa ¥ hakTMyecku 3anucbiBaeTe fAaHHble, Bbl pac-
wrpseTe daiin Hynamu 4o 3ToW No3numm.

BosBpauwjaemoe 3HaueHue Iseek — 06bIMHO pe3ynbTupylowas dai-
noBas no3vuys, nsMepsiemas B 6alitax ot Havana alina.

Bbl MOXeTe ycTaHaBnBaTh (haiisioBy0 MO3MLMIO NOC/e TeKyLero KoH-
ua chaiina. Pesynbratom 6ygeT COOTBETCTBYHOLLEE YBe/MYeHWE pasMepa
paiina. Cama hyHkums Iseek He n3MeHsieT haiin, HO mocnenyrLmnin Bbl-
BOZ, B HOBYIO MO3MLMIO paclumpuT doain.

Ecnn chaiinosass nosuumsa He MOXeT ObiTb M3MEHEHa WM onepauus
BbIMOJIHAETCSA HEKOTOPbIM HeAonyCcTUMbIM crocobom, Iseek Bo3Bpawaer
3HaueHve -1.

MoxHo wucnonb3oBaTb Iseek (desc, O, SEEK_CUR) pansa nony-
YeHus1 Tekywero 3HadeHus paii/ioBO no3vuMM U3 onucarens, a Takke
Iseek (desc, O, SEEK END) ans onpegeneHus pasmepa ghaiina.

8.2 3apgaHve gnsa BbINOSHEHUA

Hanucatb nporpammy co criefytowmm afropuTMom:

- BbIBECTU Ha 3KpaH MpurnalleHne n BBECTU C KnaBuaTypbl CUMBOSIb-
Hyt0 NOACTPOKY ANSi MOUCKA,;

- BbIBECTU Ha 3KpaH eLle OAHO MpurialleHne U BBECTU C KnaBuaTypbl
CUMBOJIbHYIO CTPOKY C MMeHeM chaiina;

- OTKPbITb (haiin, npountatb ero B 6ycep 1 HaliTh B COAEPXMMOM NoA-
CTPOKY, UCNOMb3ysi CTPOKOBbIE MHCTPYKLMN;

- BbIBECTU pe3ysibTaT noucka B BuAe coobLeHns «HaligeHo» nnm «He
HaligeHo»;

- 3aBepLUNTL Nporpammy.

8.3 KOHTpOsbHblE BOMPOCHI

1. KakoBbl 0COBGEHHOCTU CTPOKOBbLIX MHCTPYKLMWIA?

. Ana yero ucnonb3yeTtca peructp dnaros B CTPOKOBBLIX MHCTPYKLMAX?

3. KakoBO HasHauyeHve 1 MexaHusM MnpumeHeHus npediukca nosTope-
HWS1 CTPOKOBOrO NpuMUTUBa?

4. Uro BO3BpallaeTcsa B Cyyae OWwMOKM OTKpbITUA hainna?

N
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9 YnpaBrieHve oTobpaxkeHMeM BbiBoga B TepmuHan OC
GNU/Linux

9.1 KpaTkue TeopeTnyecKkne cBefeHus

9.1.1 CuncremMHble NHCTPYMEHTDI

MpeacTaBneHne WHOPMaLUM B YCTPOICTBaxX CTaHAapTHOTO BBOJa-
BbIBOAA

[nsa TMNoBOro KommnbloTEepa Knasuartypa ABNAeTCA rnaBHbIM CPeACTBOM
BBOAa MHGOpMauuu, a aucnneli — rnaBHbIM CPeACTBOM BbiBOZa. 3HaHue
ocobeHHOCTel npeacTaBfieHnss MHAOpMauMn B HWUX SIBNISIETCA Heobxoau-
MbIM (pakTOPOM yMeHUs paboTbl C MaLIMHOW. PasnnyaroT Tpyu ypoBHSA Npej-
CcTaB/fieHnsa 1 06paboTkM CUrHaNOoB, MOCTYNnaKwLWUX C KnasnaTypbl: usmnye-
CKWiA, NOTUYECKNIi N PYHKLMOHA/TbHBIN.

Pusnyecknini ypoBeHb UMEET Aeflo C CMrHanamu, KOTopble NocTynatT
B CUCTEMHBIA 610K NPW HaxkaTUM 1 OTNyCKaHUW Knasuw. Mpy HaxaTum fto-
60/ KnaBMWM B CUCTEMHbIA G/10K MOCbINaeTcs Kof, COOTBETCTBYIOLLMIA ee
NOpsAKOBOMY HOMEpPY, KOTOPbIVi Ha3blBalOT CKaH-KOA4OM KiaBuwwmn (OT aHrn,
scan-code). MNpu oTNyCckaHWW KNaBuLLIK TaKke reHepupyeTcs ee HoMep, yBe-
NINYEHHBIV Ha 128 ([OMOMHUTENbHBIA CKaH-KopA).

Ha norvnyeckom ypoBHe, peanm3yemom 6a30BOl nogcucTeMoli BBOAa-
BbiBoga OC, npoucxoauT TPaHCNAUMSA NOCTynalLWero ¢ kiasmaTtypbl CKaH-
Kofa A1 0TOOGpaxeHUa Ha AmMcrsiee COOTBETCTBYIOLLIENO CUMBO/IA.

Ha dhyHKUMOHa/IbHOM YPOBHE OTAE/IbHbIM K/aBuwaM NpUnucbIBatoTCA
onpefeneHHble OYHKLMKN, KOTOPble PeasiM3yloTCAa NpU HaxaTtuu 3TWX Kna-
BULLI.

Bo BpemeHa co3gaHua UNIX ana pabotel ¢ 3BM ncnonb30Bavch Te-
neTainHble TepMuHaabl. TepMuHan Haxogwncs Aasneko OT KoMMbloTepa u
6bln CBSA3aH C HUM kabesiem Mo nocnepoBaTenibHoMy MHTepdelicy. OTobpa-
XeHne MHopMauMn Ha TepMUHane MOXHO ObllI0 HACTPOWTL C MOMOLLbBIO
MOCbINIKN Habopa 6ainToB K Kax4oMy M3 HUX. BceMn BO3MOXHOCTAMMW Tepmu-
HaU10B MOXHO YMNpas/fiAaTb ChneuuanbHbIMW escape-noc/iefoBare/lbHOCTAMU
— 0co6biMn Habopamy 6aiToB, KOTOpble HauMHAKTCA C CMMBOSA escape
(«ackelin», cokpalleHHo «ESC», kog Ox1B). B Haww gHu, pabotas ¢ npo-
rpammaMu aMmynsauumn TepMuHasia (415 KPaTtKoCcTU UX 0ObIYHO HasblBatoT
MPOCTO «TEepPMUHaNIaMn»), Mbl MOXEM MNOCMAaTb Ha CTaHAapTHbI BbIBOS
escape-nocnefoBaTesnibHOCTb, U 310 ByAeT UMeTb TOT e 3hdeKT, YTO 1 Ha
annapaTHOM TepmuHane.

HabepuTe Ha Balleil KOHCONW crnepytoLLee:

echo "/[[0;31;40mIn Color"

MepBblli CMMBON SIBNSIETCA CHMBOJIOM €scape W BbIrAAWT Kak Asa
cumBona: «J» n «[». UTobbl BBECTU 3TOT CUMBOJI, BaM HEO6XOAUMO Ha-
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»aTtb CTRL+V 1 notom knasuwy ESC (Bnpoyem, coyeTaHue Kiasul MOXeT
3aBMUCETb OT MporpaMMbl-TepMUHasa). Bce ocTasibHble CMMBOJIbI ABAKOT-
¢ 06bIYHBIMK MevaTHbIMU. Bbl yBuauTe cTpoky «In Color» KpacHoro useTa.
KoHcOoNb Tak M oCTaHeTCsA B pexuMe KpacHoro ugeTta, W, YToObl BEpHYTb
06blYHOE COCTOSIHME, HaL0 BBECTU Tenepsb:

echo "N[[0;37;40m"

Kak MOXHO BMAETb, AOCTATOYHO NPOCTO yCTaHaBnMBaTh U copacbiBaTb
uget. CyulecTByeT 60/bLUOE YNCNO escape-nocnefoBaTesibHOCTel, ¢ NOMO-
LLbIO0 KOTOPbIX Bbl MOXETE BbINOMHATL MHOXECTBO BELLEN: nepemeLyatb Kyp-
cop, copacbiBaTb TEPMUHAN U T. N.

MNocnepoBartenibHOCTbL A1 YCTAHOBKU LIBETOB

MocnepoBaTeNbHOCTb, KOTOPas AO/KHA ObITb BbiBEAEHA HA TEpMUHAN
[ANA yCTaHOBKW LBETOB, C/iegytoLas:

<ESC>[{attr};{fg}; {bg}m

Mep.blii cumBon — 3To ESC, koTopbili BBOAUTCS HaxkaTnem CTRL+V
n ESC Ha Linux-koHconu wim xe B xterm, konsole, kvt, n 1.4. («<CTRL+V
ESC» MOXHO NpMMEHSATb M B TEKCTOBOM pefakTope Vim A1 BCTaBku CUM-
Bona ESC). Oanee {attr}, {fg}, {bg} [OMKHbI BbITb 3aMEHEHbI BEPHLIMMU
3HAYeHNAMU A8 NOJlyYeHUs COOTBETCTBYIOLWEro addiekta, attr —aTo at-
pubyT, BpOoAe MuraHus v nogyépkmsanus, f g ubg —ato upeta cumsonos
1 hoHa COOTBETCTBEHHO. BaMm He HyHO 6paTb Homepa B OUrypHble CKOOKM.
MpocTo HanuwnTe KX, 3TOro AOCTaTO4HO.

{attr} mMoxeT npuHMMAaTbL cnegylouime 3HauYeHUs:
cbpocuTb BCce aTpubyThl (BEPHYTLCS B HOPMasibHbI PEXUM)
ApKNIA (06bIYHO BK/THOYAET XXMPHBbIV LIPUKT)
TYCK/bIiA
NoAYEPKHYTHINA
MUratoLLmiA
VNHBEPCHBIIA
HEBUANMBIiA
{fg} moxeT npuHuUMaTL cregylolme 3HaYeHUs:
30 YEpHbIi
31 KpacHbIi
32 3enéHbiin
33 XEnTblin
34 cuHuii
35 chuoneToBblii
36 rony6oii
37 6Genvin
{bg} mOxeT npuHuUMaTb criegylolme 3HaYeHUs:

O~NUOTWNEO
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40 uépHbIii

41 KpacHbIii

42 3enéHblii

43 XEnTbiin

44 cuHwiA

45 roneToBbIi

46 rony6oi

47 6enbiin

Tak, ANS NOMYYEeHVUS MWTaloWEro CMHEro TekcTa Ha 3e/1éHoM hoHe
HY)XHO BbIBeCTU KombGuHaumtwo echo "J/1[[5;34;42mln color", a Bep-
HYTb BCE Haszaj MOXHO koMGuHauueih echo "n[0; 37; 40uf".

KomaHgabl (esc-nocrnefoBaTtesibHOCTM) SySCoNns

[anee BO BCEX KOMaHAax 4MCOBOI aprymMeHT 0603HayaeTcs GykBOM
nwwmnl,n2 n Tt 4., ecnn ux MoOXeT OblTb Heckonbko, Esc o6o3HavaeT
CMMBOJT escape, a Bce OCTa/lbHble BYKBbl SABMAIOTCA YACTbIO KOMaHfbl.

Mpu 3TOM ecnn komaHga TpebyeT YMCNOBON aprymMeHT (MM HECKONb-
KO), ero MOXHO MpornycTuTb. B aToM crlyyae 06bIYHO NoJpasymeBaeTcs, YTo
OH paBeH 1.

Esc? wam Esc[s 3anoMHWUTbL MoJioxeHne Kypcopa
Esc8 unm Esc [ BOCCTAHOBUTL 3arOMHEHHOE MOJIOKEHME Kypcopa
Escc OYMCTUTb 3KpPaH W YCTAHOBWUTb KypCcOp B NEBbIi
BEPXHWIA yron
MepemelleHre Kypcopa:
Esc[nA BBEpPX Ha N1 CTPOK
Esc[nB wm Esc[ne BHU3 Ha N CTPOK
EscfnC v Esc[na BnpaBo Ha n nosuumii

Esc[nD B/IEBO Ha N NO3WLMiA

Esc[nE B HA4as10 CTPOKM U Ha M CTPOK BHU3

Esc[nF B HAYas10 CTPOKM M Ha N CTPOK BBEPX

Esc[hl;n2f nepemMecTuTb B No3uumio Nl n cTpoky n2

nnm Esc [nl ;n2H

Esc(nz Ha n Tabynsuuii Hasapg (kak Tab, HO B obpaT-
HYI0 CTOPOHY)

Esc[n® B TOVi )& CTPOKE B MO3MLUIO 1

Esc[nd B TOli )€ MO3nuuM B CTPOKY /1

EscM CABVHYTb KYpCOP Ha CTPOYKY BBEpX, €C/N OH

Obl1 B CAMOI1 BepxHeli CTPOKe, TO CABUHYTb
COAEPXKMMOE 3KpaHa Ha CTPOUKY BHU3 (TO e
camoe, 4to genaeTt Newline, TO/bKO «BBEPX
Horamum»)

OuncTka YacTu akpaHa:
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Esc [Oj OT Kypcopa AO KOHLA 3KpaHa

Esciu OT Hayana akpaHa [O Kypcopa
ESC[ZJ BECb 3KpaH
ESC[ok ot kypcopa go koHua ctpoku

Esc [1K OT Hauasna CTPOKU JO Kypcopa
Esc [2K BCHO cTpoky
Esc [MX ouMcTUTL N 3HAKOB OT MO3ULMK Kypcopa

«Pa3fBukka», «COBWKKa», «MPOKPYTKa»:
Esc [nL BcTaBuTb N NyCTbIX CTPOK (Te, 4TO Bbln, pas3fBuUHYTb)
Esc [MM ypanuTtb n CTPOK (Te, YTO OCTa/IUCh, CABUHYTD)
Esc [nP yaa/mTb N 3HaKoB B CTPOKe (Te, YTO OCTa/UCh, CABUHYTDL)
Esc [N@ BcTaBuUTb /1 3HAKOB B CTPOKY (Te, YTO 6GblW, COBUHYTH)
Esc [nS npokpyTUTb coAepXMMOe aKpaHa Ha M CTPOK BBEPX
Esc[NT MpoKpyTUTL COAEPXKMMOE 3KpaHa Ha M CTPOK BHU3

[Jpyrve koMaHgpbl:

Esc[nz
Esc[=nl;n2B

Esc[=nC

Esc[=nl;n2C

NepeKTYNTLCA B BUPTYasibHbIA TEPMUHAT N
YCTaHOBUTbL NapameTpbl BCTPOEHHOIO AMHaMWka —
KMALLLATTKA

nl = yactota (TouHee, AenuTenb ANA 4acToTbl), N2
= ANUTeNbHOCTbL (CTaHgapTHble 3HaveHusa - 800; 1);
B/IMSIET Ha «MUCK», KOTOPbI NojslydaeTcsa npu BbiBoAe
cuvBona Bell — 7; napameTpbl CBOM A1 KaXaoro
BUPTYa/IbHOro TepMuHana

TUN Kypcopa (AeicTByeT Ha BCE BUPTYaslbHble TEPMU-

HaJs1bl)
B M Miagwuii 6uT onpegenset mepuaHve (1 —pa, 0
—HeT)
cnegylowmii  6uT — TUnN Kypcopa (annapaTtHo-

reHepvpyemsbiiit —0, «CUMBOJIbHbIA» — 1)

hopma «CUMBOJIBHOrO» Kypcopa (418 Kaxaoro Bup-
Tya/lbHOrO TepMUHana CBOS); 3aKpaluMBaKTCH CTPOY-
kKn ¢ nl no n2 (HauMHaa cBepxy) B MaTpuLe 3Haka,
KOTOPbIM pUCyeTCs Kypcop

9.1.2 ONeMeHTbl NporpamMmMmmMpoBaHmns

OTob6paxeHne chaiisia B namMsaTb

Momnmo cTaHAapTHOro uteHus chaiina B 6ydep 3agaHHbIMM NOPUUAMU
6aiT B Linux cyLiecTByeT eLle kak MUHUMYM OWH CMoco6 Nosy4nTb AOCTYN
K €ero cogepXxumomMy: oTobpaxeHue daiina Ha obnactb namsATn (pyHKums

inmgp).

59



MexaHn3m ero paboTbl cnegylowmii. Kak Tonbko nponcxognT obpatle-
HUe K NamsaTW Mo ykasaTtesnt, KOTopblii Bo3Bpatuna yHKLMs mmap, aBToma-
TUYECKM 3arpyxalTcs AaHHble C Aucka B (haii/ioBblil K3 (ecim OHU elle
He B K3lle) 1 AenaeTcsa oTo6paxeHWe (mapping) Kala Ha afpecHoe Mnpo-
CTPaHCTBO MporpaMMbl, Mocfie Yero nporpaMMe JaeTcsi NpaBo Ha uTeHue
3TUX AaHHbIX.

3T0 No3BOMISET NporpaMMucTy BoobLlle He 3aboTUTbCS 06 onTUMK3a-
UM paboTbl C ANCKOM — BCe 3T0 GepeT Ha cebsi MexaHW3M BUPTYasibHOWN
namaTu Linux. B n60M criyyae npoucxoguT 3KOHOMMWS M NaMsAT, U CKO-
pocTh (3a cyeT OTCYTCTBMS KONMPOBaHUSA U3 Kalwa B Gydhep npunoxeHus).
3T0 0co6eHHO 3aMeTHO B Criyyae obpalleHust K OHMM U TEM Xe AaHHbIM
HECKONbKUMW NPUIOXKEHNAMM.

[ns paboTbl ¢ 0TOGpaeHneM (paii/ioB B MamsATb UCMOSb3YTCA (hyHK-
U mmap (oTobpaXkeHne NamsaTh, CUCTEMHBIA Bbi3oB 90) 1 munmap (oTMeEHa
0TOBpaKeHWs NamaTh, CUCTEMHbIN BbI30B 91):
void * mmap(void *start, size_t length, int prot,
int flags, int fd, off_t offset);

int munmap(void *start, size_t length);
dyHkunsa mmap otpaxaeT length 6aiToB, HaunHasa co cmeleHns offset
gpaiina (Wnm gpyroro o6bekTa), onpegenieHHoro hainnoseiM onucatenem fd,
B NamsTW, HaunHasa ¢ agpeca start. lMocnegHuii napameTp (agpec) Heo6s-
3arefieH 1 06blYHO ObiBaeT paBeH 0. HacTosiLlee MecTOMosioKeHne oTpa-
XXEHHbIX JaHHbIX BO3BpallaeTcss caMoi (PyHKuMel mmap n HUKorga He 6bl-
BaeT paBHbIM O AprymMeHT prot onucbiBaeT XenaeMblii PeXxuM 3awmTbl na-
MSATU (OH HE JO/MKEH KOHM/IMKTOBATb C PEXMMOM OTKpbITUS dhaitna). OHo
anseTca NMbo prot_none, NMM60 NO6GUTOBLIM WA OQHOTO WM HECKOb-
KMX pnaroB prot_*:

PROT _none=0 [Ao0cCTyn K 31O/ 06/71aCTU NamsT 3amnpeLLeH;

prot_read=1 [aHHble MOXHO YATATb;

prot_write=2 B 3Ty 06/1aCTb MOXHO 3anucbiBaTb UHOPMALINIO;

PROT_exec=4 paHHble B CTpaHMLUax MOryT UCMNOMHATLCA.

MapameTtp Flags 3agaeT TMn oTpaxkaeMoro o6bekTa, OnuMn oTpaxe-
HVS U yKa3bIBaeT, NMpuHagiexart /I OTpaXKeHHble AaHHble TO/ILKO 3TOMY Mpo-

Leccy Um Ux MoryT yntatb gpyrve. OH COCTOUT 13 KOMBMHALMKU CrieayoLmx
OUTOB:

map_ShareD=1—pa3aenutb UCMO/b30BaHNE 3TOr0 OTPAXKEHUS C ApY-
TMMU NPOLECCamM, OTPaKalWMMU TOT Xe 0ObEeKT. 3anucb MHopMaLuy B
3Ty 0651acTb NamsiTu GyAeT 3KBMBAsIEHTHA 3anucy B chaiin.

map_private=2 —C03faTb HEPA3JE/ISIEMOE OTPAKEHNE C MEXAHU3-
MOM copy-on-write. 3anucb B 3Ty 06/1aCTb NaMATU He BAMSIET Ha haiin. He
onpegeneHo, SBISIOTCS WM HET U3MEHEHUs! B (paiine mocse Bbi3oBa mmap
BUAVMBIMU B OTPaXKEHHOM [Mana3oHe.
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fd momkHO 6bITb KOPPEKTHbIM onucaTtenem daina, offset gomkeH

ObITb
mep O

MPOMNOPLMOHANIEH pa3Mepy CTpaHULbl BUPTYasibHOW namatu (Hanpu-

).

Mpn ypgayHoM BLINOMHEHUM MMap BO3BpallaeT ykasartesb Ha 06-

nactb

C OTPaXKeHHbIMW AaHHbIMKU. [pu ownéke BO3BpaLwjaeTcqa 3HavyeHune

MAP_FAILED (D).

9.2 3apgaHve 4119 BbINMOSIHEHNSA

Hanucatb nporpammy co crefyiowmmM asiropuTMomMm:
- MOJlyYuTb U3 CTEKA KOMAHAHYI CTPOKY (CoAepxallyt ums chaiina u

napameTpbl, NepefaHHble NporpamMmmMe npy 3anycke);
MepBbI NapaMeTp BLIBECTU HA 3KpaH KpacHbIM LIBETOM, BTOpPO/ —
CWHUM U C HOBOWA CTPOKU;

- BbINO/MHUTb NOGANTHBIA «NEPEBOPOT» COAEPXKUMOro hainna, uMs Ko-

1.

TOPOro 3aZ,aHo NepBbIM NapaMeTpPOM KOMaHAHOW CTPOKU; MHAopMa-
LM 3anucbiBaTb B 3TOT Xe haiil 6e3 NPOMEXYTOUHbIX U AONOSHU-
TeNbHbIX (DalifioB, C UCNO/b30BAaHMEM OTOOpPaxeHus dhaitna Ha na-
MSTb;

Kaxgasa haisioBass onepauusi KOHTPO/IMPYETCS Ha OWU6KY 6e3 aHa-
Nn3a ee HoMepa C BblJayeil Ha TepMUHa/T CBOEro COO6LLEHUs, Tuna
«OWwmnbKa oTKpbITUA paiina», «Owmnbka 3anucu» 1 T. 4.;

3aBepLnTb Nporpavmy.

9.3 KOHTpO/ibHbIE BOMNPOCHI

Kak MOXHO ycTaHaB/iMBaTb M copacbiBaTb LBET HA TepMuHane?

Kak MOXHO C MOMOLLbIO YNPaBnsAoLWmMX KOAOB W3MEHWUTL MO3ULMI0
Kypcopa?

Kak onpegenvTb, npousowwna an owmnbka 3anucy B aiin?

UTo BO3BpAaLLaeT CUCTEMHbIA BbI30B MMap Npu yAa4yHOM BbIMOSIHEHUN
0TOBOpaXeHNa JaHHbIX?
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10 Pab6ota c gupektopmammn B OC GNU/Linux

10.1 Kpartkme TeopeTuyeckue ceeneHus

10.1.1 TMonyyeHne WHpoOpMaLUM O COLAEPXKMMOM TeKyLlero
Katanora

TunnuHaa dalinoBasa cuctema B GNU/Linux (n B gpyrux Unix-
nogo6HbIX OC) coaepXmT 06beKTbl TPeX TUMNOB:

- Bnok gaHHbIX. ITO agpecyemblil Ha AWcKe doparmMeHT dhaiina. 3Has,

rae HaxogaTcs Bce 6710kM JaHHbIX daiina 1 NoyymB K HAM JOCTYM,
Mbl, TEM CaMbIM, MOJly4aem AOCTyn K cogepxumomy chainna. 3me-
HAS 6/10KM JaHHbIX, Mbl MEHSIEM codepxumMoe chavina.
MHAaekcHblid geckpunTop (inode). OTOT 06BLEKT XPaHUT MeTafaHHble
thaiina. B HeM B TOM uncne cogepxmTcs uHdopmaums o npasax Ha
haiinn 1 MecTe pacnosioxeHuss Ha aucke 6/10KOB AaHHbIX dhaiina. Ho
B MHAEKCHOM AEeCKpUNTOope He COAepPXWUTCA uMeHu daiina.

- QupekTopus unm kaTanor. [JupekTopusa — 310 0cobblii BUA, hait-
na, KOTOpbIi COOAEPXMUT COMOCTaB/ieHNe MeXxay vMeHamu dhaiisios,
KOTOpble «XPaHATCA B 3TOW AVPEKTOPUW», U UHAEKCHBIMW AEeCKpun-
TOpamu, COOTBETCTBYIOLWMMM 3TUM halinaMm. KOHeuHo, Kak u'y Kax-
poro daiina, y AMpekTopun ecTb CBOW MHAEKCHBI AeCKpUnTop, MHa-
ye Hesb3s 6bl10 Obl Y3HATb, «BHYTPWU» Kakoi AVPEKTOPUUN «IEXUT»
[JaHHas OMpeKTopus.

XoTs AnpekTopun, Mo-CyLecTBy, caMu SIBMSIKOTCA Creuuain3mpoBaH-
HbiMK harinamn, opmaT NpefcTaB/ieHns AaHHbIX B HUX pasnunyaeTtcs Ans
pasHbix dainnosbix cuctem. oaToMy Ana nosayyeHus cnucka haiinos, Ha-
XOOALWMXCSA B AUPEKTOpUK, NporpamMmme Heob6XoAuM Crnocob, He 3aBuCALLmiA
oT Tna haiinoBoi cuctembl. s noayyeHns cnucka gainsioB B TakOM YHU-
BEpcasibHOM (hopmaTe CyLecTBYeT CUCTEMHbIi Bbi30B getdents ¢ Home-
pom 141:

int getdents(unsigned int fd, struct dirent *dirp,
unsigned iInt count);

B kayecTBe napameTpoB 3TOMy CUCTEMHOMY BbI30BY NepeAaloTcs:

- unsigned int fd —dailinoBblli geckpunTop AaHHOW AMPEKTOPUA
(nonyyeHHbIn, HanpyMep, CUCTEMHbLIM BbI3OBOM Open);

- struct dirent *dirp — agpec 6ydepa B namatu, Kyaa oyget
3anucaHa MHopMaums 0 COAEPXMMOM TeKyLLero katrasiora B BuUae
cnegyowmx Apyr 3a Apyrom CTpykTyp;

- unsigned int count—pa3mep 6ydepa, B KOTOPbIA AO/KHA ObITb
3anucaHa MHdopmauus.

Bo3Bpallaemoe 3TUM CUCTEMHbIM BbI30BOM 3HauYeHWe — HeoTpuLaTesibHoe
Liesioe uncnio, paBHOE KOIMYECTBY paKTUUYeCKN NPOYMTaHHbIX GaiiT.
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CUCTeMHbIIi BbI30B 3an1CbIBAET MH(OPMaLM0 0 (oaiine B BUAE CTPYK-
TypHOI nepemeHHoii Tvna dirent. 3Ta CTPYKTypHasi NepemMeHHasi cofep-
XUT UH(DOPMALIMIO, He 3aBUCSILLYI0 OT TUna chaiisioBoii cucteMbl. CTpyKTypa
COAEPXUT Crieaytolye nons:

struct dirent {
long d_ino; /* Homep inode V
off_t d_off; I cmeweHne cneagytouiero anemeHTa dirent B kaTanore7
unsigned short d_reclen ;I gnuHa gaHHoro dirent V
char d_name [J; /* umsa chaiina B ASCIlIZ-chbopmaTe Y

}

d_ino —3T0 inode dhaiina, d_off — cmelleHne B kaTtanore B peasibHOW
dhaiinosoli cucteme (cmbicn 3HaveHuss d_ofF B HekoTopbIx (paiinoBbIX CU-
CTeMax OKasblBaeTCs He BMOJIHE TPUBMUAJbHBLIM, MO3TOMY AaHHOe Mone He
pekoMeHAyeTCs K UCMO/Ib30BaHMI0 HAMPSMYI0 B NPUKIaAHbIX NporpaMmmax).
MaccuB d_name coepXuT CTPOKY C MMeHeM chaiinia n umMeeT pasHylo 4/u-
Hy 415 pasHbix hainnos. Mo03ToMy CTPYKTYpHble nepemeHHble Tuna dirent
MNMEIT pasHblii pasvep, M pasmep AaHHOW KOHKPETHOW CTPYKTYpbl XpaHWT-
ca B none d_reclen. 3T1a gnvHa onpepgensieTcs kak yuMcno GaiT mexagy
TEKYLLMM 3/IEMEHTOM U1 CreayoWmnm, Npuyem creaylowmii aneMeHT Bcerga
6yfeT BbIPOBHEH MO rpaHuue 3HadeHusa Tuna long.

XoTs B A3bIKe accembnepa HeT CneuuasibHOro Tna AaHHbIX, COOTBET-
CTBYIOLLLEro CTPyKTypam fA3bika Cu, K MOASAM CTPYKTYPHOM NepeMeHHOW MOoX-
HO MOMY4MTb AOCTYM, 3HasA ux pasMep. Ha s3blke accembriepa Ans 3T10ro
K 6a30BOMY afpecy CTPYKTYPHOV nepemMeHHOoN fobasnsertcsa cMmelleHue, no
KOTOPOMY HaxOAWTCS HY)XXHOe Nosie OT Hayana CTPYKTYPHOI nepeMeHHO.

B Cv koMnNunaTop PyKOBOACTBYETCA CrefylolyMu npasuaaMu npu
pacnosioxXeHun nosneit BHyTPU CTPYKTYPHOW NepeMeHHO:

- Bca cTpykTypa fomkHa 6biTb BbIPOBHEHA B MaMsATU Tak, Kak BbIPOB-

HEH e€ 3N1eMeHT C HaMbo/bLIMM BblpaBHUBAHWEM.

- Kaxgblii aneMeHT HaxoguTcsa No HaMmeHbLleMy criegytowemMy agpe-
Cy C nogxofswym BblpaBHMBaHWeMm. Ecnn Heobxogumo, ana 3to-
ro Mexagy nonsaMu CTPYKTYpbl [06ABASETCA HY)XHOe 4uucno 6aint-
3anonHuTeneli. Pasmep CTPYKTypbl A0/MKeH ObiTb KpaTeH eé Bbipas-
HMBaHWt0. Ecnin Heobxoaumo, A9 3TOr0 B KOHeL, CTPYKTYPbl BKIOYa-
€TCA HY)XHOe yucno 6ainT-sanonHuTene.

B Hawem cnyyae Havwbonbliee no pasmepy none —d_ino. 3T0 4nicio
pasmepom 8 6aiiT (gns 32-6UTHbIX cucTeMm). B pesynbtate, Bce CMELLEHMS
noneii CTPyKTypHoli nepeMeHHoii dirent okaxyTcs KpaTHbl 8 Galitam.

MprmMeyaHne: MOXHO BOCMO/b30BATLCA a@/bTEPHATUBHLIM CMOCOGOM
onpegeneHns CMeLLeHWin noneli B CTpykType. [N 3TOro HyXHO Hanucatb
NpocCTyl0 NporpamMmMmy Ha Cu, BbIBOASLLYIO Ha 3KpaH COOTBETCTBYOLLME pas-
Mepbl, BbINOMHUTL €e U NOCMOTPETb pe3ynbTaTbl 3KCNepUMeHTa. ITOT Xe
cnocob MOXHO MCMO/b30BaTh, YTOObI BbIACHUTL pa3sMep HeM3BEeCTHOro Tvna
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JaHHbIX: HanpuMep y3HaTb pasmep Tuna off_t MoxHO, BbinoNHUB B Cu-
nporpamme UHCTpyKumo p rin tf ("%d", sizeof (off_t)).

B cTpykType dirent gns Hac npeactaBnsieT vHTepec none d_name,
copepxallee nmsa dhaiina, u none d_reclen (6e33HakoBoe Lienoe pasme-
pom 2 6aiita B 32-6uTHOI cucteme). Mockonbky 3HayeHne d_reclen —ato
pasmMep TeKyLLeil CTPYKTYPHOl NEePEMEHHOI, OHO paBHO Yucny GalT mexay
nosiem TekyLleil CTPYKTYPHO NepeMeHHOW 1 OAHOVMMEHHBLIM MOSEM crepy-
IOLLEN CTPYKTYpPHOW nepemeHHoi B Gydhepe.

10.2 3apaHuve oNnAa BbINOSHEHUSA

CocTaBuTb anropuTM MPOrpamMmbl, BbIMOSHAOWEW NobaTHbIN «nepe-
BOPOT» COAEMKMMOro BCeX (haiinoB, Nexalinx B TEKyLLel AUPEKTOPUM:

- chaiin anvHbl He 6onee 60 Kb;

- nHchopMaumsa 3anucbiBaeTcA B HOBbI (aiis, B KOHLUE WMEHW KOTO-
pOro COAIEPXMTCS 3HaK TubAa («~»); No6ble NPOMEXYTOUHbIE 1 A0-
nonHuTeNbHbIe (Daifibl OTCYTCTBYIOT;

- kaxgas chaiinosas onepauus KOHTPONMPYeTCS Ha OWWGKY C Bblaa-
yeli Ha TepMUHa/T COOTBETCTBYHOLLEro coobLeHus, Tuna «Owmbka
OTKpbITUS (haitna», «Owmnbka 3annucu» u T.4.;

- NpUMeHUTb Bydhepmsauno ¢ 6onbIMMK (OeCATKM KunobaiiT) Gyde-
pamu.

MpumMepHasi nocnefoBaTeNbHOCTL AECTBU MOXET 6biTh CrefytoLleli:
1 nonyuYnTb CUCTEMHbLIM BbI30BOM Open (paiinoBbIii AeckpUnTop AaH-
HOW AupekTopuy;
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2.

Nofly4nTb CMAMCOK (paiiioB, HaxXOAAWMXCA B AMPEKTOPUM C MOMO-
LK CUCTEMHOrO Bbi3oBa getdents (c Homepom 141 B 32-6WTHON
cucTeme);

W3 cTpykTypHOli nepemeHHoi Tuna dirent nonyunTtb ums dhaiina;
OTKPbITb €70 A/15 YTeHWs, UCNOMb3ys CUCTEMHbI BbI30B Open (C HO-
mMepom 5 B 32-6UTHOI cncTeme). ITa onepauus NpoBepsieT NpaBusib-
HOCTb UMeHn haiina n ero Hanuune Ha gucke. Ecnu dpaiin oteyT-
CTBYeT, TO onepauns BO3BpallaeT B Perncrpe eax OoTpuuUaTtesibHoe
3HayeHve. He 3abbiBaiiTe nNpoBepsATb 3T0;

onpegenuTb AnuHy havina. Ona onpefeneHns AnvHbl dainna mMox-
HO MCMONb30BaTb, HanNpumep, cnoco6, onvcaHHbll B pabote Ne 8 (c
MOMOLLIbIO CMCTEMHOTO Bbi30Ba Iseek nonyunTb 3HaveHue nosuvuum
B (paiinie, COOTBETCTBYIOLLEN CMELLEHUIO OT KOHUA dhaiina);

€034aTb HOBbIli (haii1 C CUMBOJIOM «~» B KOHLE VMEHM;

ynTaTb U3 MCxodHoro dhaiina 6110k pasmepom 60 K6 B Bydiep;
BbINOMHUTL NOGANTHLIA «NepeBopoT» Bydepa;

. 3anucatb 60 Kb 13 6ydhepa B HOBbIN haiin (C Tekywein no3uumm, T. e.

6e3 nepemeLleHnst ainnoBoro ykasarens;

NpOBEpUTb, NPOYNTAH /I BECb UCXOAHbIV chaiin, 1 ecnu HeT TO Mpo-
JOMKMTb € NyHKTa 6, MHaYye NPUCTYNUTL K MEePEeBOPOTY CreayioLLero
haiina B AUPEKTOPUM 1 BEPHYTLCH K MYHKTY 3.

10.3 KOHTpOs/IbHbIE BOMPOCHI

OO6beKTbl KakMx TUMNOB COAEPXUT TUNUYHaA dhalinoBas cuctema B
GNU/Linux?

Kakoii cnoco6 no3BonseT nosyynTb CNNCOK dainfioB, HaXoaAaLWmMXCs B
OVPEeKTOpUK, 1 He 3aBUCUT OT Tuna aisioBoil CUCTEMbI?

OnuwnNTe 3M1eMEHT AaHHbIX, BO3BpalLaeMblii CUCTEMHbIM BbI30BOM
getdents.

Kak pacnonaratoTcs B NaMsATU N0/ CTPYKTYPHBIX NEPEMEHHbIX?
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