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O630p GDB 1

O630p GDB

Hasnauenne ornamunka, Takoro kaxk GDB—mo3BonmuTs BaM yBUIETH, YTO MPOUCXONUT “BHY-
Tpu” OPYTOM IpPOTPaMMbI BO BpPEMs €€ BBIINOJIHEHUS, WJIM UTO Iejajla Ipyras IporpaMMa B
MOMEHT KDPaxa.

GDB MoXeT BBINOIHATH NEACTBUS YETHIPEX OCHOBHBIX THUIIOB (& TakXke MPYTue, TONIeDKU-
BAIOIIIE DTU OCHOBHBIE), YTOOBI MOMOYL BAM BBISBUTD OIIUOKY:

e HauaTh BBIIOITHEHNE BaIlell IPOrPAMMBIL, 3a/1aB BCE, ITO MOXKET HOBIUSITDH HA €€ [TOBEIeHIE.
e (OcCTaHOBUTH Ballly MPOrPAMMY IIPU YKA3AHHBIX YCIIOBUSIX.
e llccmenoBaTh, YTO CIIyUYMIIOCH, KOT/Ia Ballla IIPOrpaMMa OCTAHOBUIIACK.

o lI3MeHUTH Bally IpoOrpaMMy, TaK UTO BBl MOXKeTe HKCIIEPUMEHTHUPOBATHL C yCTPaHEHUEM
a(pdexTOoB OOHON OIMOKN U IIPONOJIXKUTH BBIABIICHUE OPYTUX.

Bur moxere ucnonszoBars GDB mits orimanku mporpamm, Hanucanubix Ha Cu u Cu++. s
nosyuenus: Gosiee monpoOHon mHopManuu, cmorpute Pasnen 9.4 [Ilomnepxusaenbre 3wk,
c. 81. Hns nonomuurensHon nadopmanuu, cMorpute Pasnen 9.4.1 [Cu u Cu++|, c. 81.

GDB uactuuno nonnmepxkusaer s3bikun Momyna-2 u Chill. Ins momydenus maGopManuu o
Monye-2, emorpure Pasnen 9.4.2 [Monyna-2|, ¢. 87. Hnsa nomydenus uadopmanuu o Chill, cm.
Pasmen 9.4.3 [Chill], c¢. 91

Ornanka mporpamm Ha [lackare, KoTOpble UCIOIB3YIOT MHOXKECTBA, TOMINATIA30HEL, (Hailio-
BbIe IEpEMeHHbIe I BIIOXKEHHbIe QYHKINM, B HacTosIlee BpeMs He paboraer. GDB me momn-
TMEPKUBAET BBOI BBIPAXKEHUN, BBIBOI 3HAUEHUN, U AHAJOTUUHBIE BO3MOXKHOCTH, UCTIOIb3YIOIIIE
cuutakcuc [lackasts.

GDB MOxkeT uCIoNb30BATBLCS JjIsd OTJIANKU IIPOrpaMM, HAIMCAHHBIX Ha PopTpane, XOoTs
MOXKET BO3HUKHYTH HEOOXOMUMOCTBH CCHUIATHLCS HA HEKOTOPBIE IEPEMEHHBIE C HCIOIH30BAHIEM
3HAKA MOOYIEPKUBAHUS HA KOHIIE.

CBo60mHO pacupocTpaHsieMble ITPOT PaMMbI

GDB—SWOBODNAQ PROGRAMMA, samnumirennas Y uuBepcanbuoin ObiecTBennon Jlunensuein
GNU (GPL). GPL npemocrasiseT BaM CBOGOLY KONUPOBATH WX U3MEHSITH IPOrPaMMY, HO KaXK-
IIBII 9eJIOBEK, MOJIydas KOIMMI0, TaKkKe MOJydaeT CBOOOMY M3MEHSTH Ty KOMWIO (3TO O3HAYAET,
YTO OH MOJIXKEH IMOJIYYUTH MOCTYI K UCXOMHOMY KOMy), M CBOGOMY DPaCIPOCTPAHIATH MOCIIEIy-
forme Koruu. (OOBIYHBIE KOMIIAHWE, Pas3spabaThIBAIOIINE IIPOrPAMMBI, HCIOIbL3YIOT aBTOPCKUE
npasa s orpanudenus Bamux csobom; Pounm CeoGomuoro Ilporpammuoro O6ecrneueHus wuc-
nmonb3yeT GPL mms coxpanenus sTux ¢BoGo1.

I'nmaBuoe, Yuupepcambuas ObrecTBennas JIumeH3us—-sTo JUIEH3NWSA, TOBOPAIIAS, YTO BBI
mMeeTe 3THU CBOOOABI W UTO BBl HE MOXKETe UX y KOTO-IMOO OTHATh.

KTo BHec Bki1an B pazButue GDB

[TepBonauanpusiM aBTopoM GDB, xax u MuOrIX Apyrux nporpamm GNU, 6s11 Puaapn Cron-
MeH. Muorme npyrue JIOOu BHECIN BKJIAL B €ro pa3pabOTKy. ODTOT pa3mesl NBITAeTCS OTOATH
IOJIKHOE OCHOBHBIM yUacTHHKaM pa3paboTku. OIHEM 13 HOCTOMHCTB CBOOONHBIX IIPOIDAMM
SIBIISIETCSL TO, UTO JIIOOOI UesIoBeK MMeeT CBOOOMY HelaTh BKJIAL B UX Da3BUTHE; K COXAJEHUIO,
MBI HE MOXKEM B HEMCTBUTEIILHOCTH mobaronapurs 3xech Beex. Paiin ‘Changelog’ B mocTaBKe
GDB mpencrasisger meTaJibHEAIINIT OTYET.

Wsmenenus, coenanubie 3200500 10 Bepcun 2.0 IOTEPSHBI B TYMaHE BPEMEH.

OPRAWDANIE: IlomomHeHuUs K 3TOMY pas3mey OCOOEHHO IPUBETCTBYIOTCI. HKciam BB
UM BAIIK APY3bs (MU Bparu, 4ToObI COGIIIONATH CIIPABEIINBOCTD) OBIIIN HE3aCILy-
YKEHHO TIPOIYIIIEHBI B 9TOM CIIICKE, MBI GyIeM paabl M00aBUThH Balll nMeHa!
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Oco6eHHO MBI XOTHM CKa3aTh Cracnbo TeM, KTo npucMarpusai 3a GDB Mexmy ocHOBHBIMEI
BBIITyCKaMU, YTOOBI OHM HE COYJIM CBOM MHOTOUMCJICHHBIE 3aCJIyTH OCTABJICHHBIME 6€3 Grraromap-
Hoctu: Dunpio Karuu (Beimyck 5.0); xum Brennu (Beimyck 4.18); ITxecon Monenna (Bbimyck
4.17); Cran lle6¢ (Bomyck 4.14); ®pen Pumn (Bommycku 4.16, 4.15, 4.13, 4.12, 4.11, 4.10, u 4.9);
Cry I'poceman u Ilxon I'mimvop (Beimycku 4.8, 4.7, 4.6, 4.5, u 4.4); Ixoun I'nimvop (Bbimycku
4.3, 4.2, 4.1, 4.0, u 3.9); I:xxkum Kunrnon (Beimycku 3.5, 3.4, u 3.3) u Pernnu Cumur (BBIITYCKE
3.2, 3.1, u 3.0).

Puuapn Cronven, koropomy B pasnuuanbie Bpemena nomorasu llerep TepMaar, Kpuc Xen-
con u Puuapn Mnnuapuk, 3aHuMAaIICS BRITycKaMu 0o 2.8.

Muxasns Tumans sBasgeTcs aBTOpOM 00blielr acTu nonnepxkku GNU Cu++ B GDB, co 3na-
IUTEeILHBIM JOMOTHUTEIBLHEIM BKIamoM oT Ilepa Bozepa. Ilxxeiivc Knapk mamucan memmdpos-
k! mven GNU Cu++. Pamnaa pa6ora no Cu++ 6bia crnenana Iletepom TepMaatom (KoTopsIit
TaKkKe CIeJIall MHOTO OOIIell paboThl TI0 OGHOBIICHUIO, TIPUBEIIEN K BHILYCKY 3.0).

s mccnenoBanuss MHOTUX GopMaToB 00beKTHLIX (aiio, GDB 4 ucnonssyer Gubimuore-
kxy mommporpamMMm BFD. BFD 6w coBmectubiv mpoexTom IsBuma B. Xenxen-Bosmaca, Puaa
[Mukcmu, Ctusa Yembepiena, u Ixona ['mmmopa.

Hseun [:xorcon mepBonadanbHo Hanucail nonnepxkky COFF; Ilefic Bunnucon nepsonagainb-
HO crenas nonnepxkky umukancynmuposarsHoro COFF.

Bpenr Bencon u3 Harris Computer Systems cmesnan monmepxkky DWARF 2.

Anam HeByp u Bposummu [osuc cmenamu nonmepxkky ISI Optimum V. Ilep Bosep, HoGo-
foku Xuknun, u Aneccannpo opun cuenanu mommep:xkky MIPS. 2Kan-Ianumsas Pexer creman
nonmepxkky Sun 386i. Kpuc Xencon ymyurmun nonaep:xkky HP9000. HoGoroku Xukuunm u Tomo-
1oku Xacu cuenanu nonnepxky Sony/News OS 3. IIssun IIxkoHCOH crnenan monnep:xky Encore
Umax. Hpku Kyommana cmenan mommep:xkky Altos 3068. Ixedd Jlo cmeman mommepxky HP
PA u SOM. Keiic ITakkapn cmenan nonnepxky NS32K. Iloyr Pe6eon creman monmepxky Acorn
Risc Machine. bo6 Pack cmeman monmepxkky Harris Nighthawk CX-UX. Kpuc Cymut coemast
nonnepxkky Convex (u ornanky nporpamm zHa Poprpane). xonaran CToyH chenan mommepx-
ky Pyramid. Muxasins Tumann cnenan nonaep:xkky SPARC. Tum Takep cmesait momnep:xkKy miist
Gould NP1 u Gould Powernode. Ilefic Bunnucon cneman nonmepxkky Intel 386. Ilxeit BocGypr
cheran MOMAepPKKY Symmetry.

L' B Cu++ u OPYTUX O0BEKTHO-OPUEHTUPOBAHHBIX I3bIKaX IPOrDaMMUPOBAHU, Y Bac MOXKET OBITH HECKOJIBKO
GyHKINIA ¢ OTHIM IMEHEeM, HO C apryMeHTaMé pa3HbIX TunoB. Hampumep:

int add_two(int a, int b);
double add_two(double a, double b);
double add_two(double a, int b);

Komnmsitop remepupyeT KO IJIsl BBI30Ba BEPHOU (DYHKINE IO 3aJaHHBIM apryMeHTaM. OTo HasbiBaercst PERE-
GRUZKOJ FUNKCIJ.

OmHako, KOMIIOHOBIIIUK TpebyeT, YTOObI BCE CUMBOJIBI MMEJIN HEIBYCMBICIIEHHBIE UMEHA. [[09TOMY KOMITUIIS-
top [LIFRUET (or amrmmiickoro “mangle”’) mmena meperpyKeHHBIX (YHKIMN TaK, YTOOBI OHU BKJIIOYAJIN TUIIBI
apryMeHTOB ¥ BO3BpalllaeMble 3HadyeHus. K mpumepy, NpuUBENEeHHbIE Bble (QYHKIUN MOTYT GbITH MOLYT ObITH
samudpoBaHbl TPUMEPHO TaK:

add_two_Ret_int_int_int
add_two_Ret_double_double_double
add_two_Ret_double_double_int

(B meiicTBUTENBHOCTU MIMBPOBAHHBIE MMEHA BBITIAMAT 6e300pasnee). B pesynmbTaTe KOMIIOHOBIINK MOXKET TIpa-
BuIbHO 06paGoTars neperpyxenuse dynkunu. AELIFROW] IK (or anrmuiickoro “demangler”)—sto nmporpamma
(wmu yHKUN), KOTOpas BBINOIHIET OOPATHYIO ONEPAIMIo: aHAIN3UPYs 3alln(pOBaHHLIC MMEHA, OHA BBIIAET
HUCXOMHYIO CUTHATYPY QYHKIUU. DTO HEOOXOMMMO, YTOOLI 0TOOPA3UTh TO, YTO MPOrPAMMUCT CMOXKET MOHSATL U
CBSI3aTh C MCXOMHBIM TEKCTOM CBOEM MpOrpaMMbl. [ 5TOro jmo6oMy CpencTBY OTIIAIKH, MONAECPKUBAIOIIEMY
Cu++, 06pruno tpebyercs memudposumk. (PRIM. PEREWODMIKA)
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Aunpeac [lIsa6 cmemam nonmepxky M68K Linux.
Pua aedpep u [lerep Ilayep momoram peannm3oBaTh MOMAEPKKY PA3HETSIeMbIX OUOIHOTEK

SunOS.

Ixent Gennacon u Ponann MakI pec mposepusu coemectumocts GDB u GAS 1o meckonbkum
HabopaM MAaITUHHBIX WHCTPYKITUN.

ITarpux Hrosan, Tem [Nomncreitn, Buxpam Koka m ['memn Wuxen momorsu paspaboTaTb
ynasennyio otaanky. Intel Corporation, Wind River Systems, AMD u ARM cnemanun momysn
yoastennon oTianku mits menteir 19960, VxWorks, A29K UDI, u RDI coorBeTcTBenHoO.

Bbpaitan ®okc sersercs apropom 6ubaumorex Readline, mpenocTaBisomx nCTOPUIO KOMAHIT
7 BO3MOXKHOCTB PENAKTUPOBAHUS KOMAHIHON CTPOKH.

Ounpro bupc w3 SUNY Buffalo manucam xom nis mepekIIOUEHUs SI3BIKOB, MOMIEPKKY
Momnynbi-2, riaBy ‘Y3bIKn’ 5TOTO PYyKOBOICTBA.

Ppen Purt wHanucas GobInyto YacThb mommepxkku Unix System Vrd. On Takike yiTydIumT
MO IEPKKY 3aBEPIIEHUST KOMAH Il MOMIEPKKN TePEerPyKeHHBIX CUMBOJIOB Cu++.

Hitachi America, Ltd. cnorcuposasia monnepxky mist nporeccopos H8/300, H8/500 u Super-
H.

NEC croucupoasia momuepxkky mporeccopoB v850, Vrdxxx u Vrhxxx.

Mitsubishi cnorcuposana nonnepxky npoueccopos D10V, D30V u M32R/D.

Toshiba cnorcupoBaia mogmepxky mporeccopa 1TX39 Mips.

Matsushita cnorcupoBasia mommep:xkky mporeccopos MN10200 w MN10300.

Fujitsu cnorcuposana nogmepxky mnporeccopo SPARClite u FR30.

Kyur lly, Ixedd Jlo u Pux Cosaku nobaBuiy MOMOEPKKY AlapaTHBIX TOUEK HAOIIOOEHUS.
Muxasns Cuaiimep mo6aBUI MOMIEPKKY TOUEK TPACCHPOBKI.

Cry I'poccman manucan gdbserver.

Ixum Kunrnon, Ilerep Hlayep, Au Teitmop u Cry I'poceman cuenanu moutu 6eCUnCIEHHOE
KOJIMYIECTBO UCIPABICHUN un ymyuriennit Bo Bcem GDB.

Crenyrommme momn n3 Hewlett-Packard Company cmenmamu mommepxkky apxuTeKTypbl PA-
RISC 2.0, HP-UX 10.20, 10.30 u 11.0 (yceuennsbiii pexum), peanmusamuu vureit HP B ampe,
kommuitsitopa HP aC++, u xomeunoro naTepdeiica momb3oatens: ben Kpenn, Puuapn Taiir,
Hxon Burron, Crozan Makuwna, Kocu Mawn, Cotumr [lait, Manua [oyn, Ctus Pefipayp u Enena
Samuonu. Kum Xaac npenocrasun cuenuduanyto mis HP uadopmanuio miist 5T7oro pykoBOoncTBa.

Cygnus Solutions cnorcuposasia noguep:xkky GDB u Gombiinyio gacth ero passutus ¢ 1991
roma. Cpemn umxenepos Cygnus, pabotasiux nan GDB ma moctostauoin ocuose, Mapk Aek-
caunep, lxxum Brermu, Ilep Bozep, Kesun Bertrep, Dmut Oumreitn, Kpuc Peitop, Ppen
@um, Maprun Xant, xkum WUaram, Ixon N'mamop, Cry I'poceman, Kyur Iy, xum Kun-
rmoH, Ihxon Memsep, @epuanno Haccep, Ixeddpu Hoep, Hou [lepunk, Puu [ukcmu, 3nenex
Panyu, Keiic Ceitrr, Cran Ille6c, Hosun Teitnop u Enena 3amunonu. Kpome Toro, IHeiis Bpos-
mu, u Kapmuxasns, Ctus Yembepnen, Huk Knudron, xsit Tu Komkmwa, Cren Koxke, Iu
ket Hemopu, ¥Ynepux Ipernmnep, @psux Oiirsep, Hyr Osanc, Cun Paran, sun Xenkenanb-
Bonnac, Puuapn Xewmnepcon, [lxebd Xomxom, Ixedd Jlo, Hxum Jlemxe, Tom Jlopm, Bo6
Mascon, Muxasne Meticcuep, Ihxeticon Meppumn, Korpun Myp, Ipio Mocau, Ken PobGypH,
lNasua Pomur-Kox, Po6 Casoii, xeiivu Cymur, Maiik Crammn, du Teiop, Amxena Tomac,
Muxasns Tumanu, Tom Tpowmeit, Por Yupo, xum Buncorn u Issun 3yn Takxke croenanud CBOi
BKJIaJ B OOJIbIIIENl WJIN MEHBIIEH CTEeleHM.
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1 IIpumep ceanca GDB

Bur MoxkeTe mosb30BATHCS 3TUM PYKOBOACTBOM B CBOE YIIOBOIBLCTBHUE, UTOOBI MPOYUTATH O
GDB Bce. Omrako, HOCTATOIHO HEGOIIBIIIOTO KOIUIECTBA KOMAHI, YTOOBI HAYATH MOIB30BATHCS
OTJIAMTINKOM. DTa TJIaBa WITIOCTPUPYET 5TU KOMAHIIBL.

B sTom mpumepe cearca Mbl BeimesnsieM BBOI mostb3oBaTests Tak: WWOD, arobsl ero GbL10 mporte
OTJIMYUTH OT HAXONSIIEIOCs PSAIOM BBIBOIA PO DAMMBL.

B omHoil w3 mpenBapuTeIbHBIX BEPCHUil mporpaMMbl GNU mé (HacTpamBaeMbIN MaKpOIIPO-
reccop), ObliIa MOMyIEHA CIIeLyoIas OImnOKa: WHOTA, IIPU 3aMEHe CTPOK, OIPEIesISIOLIINX
KaBBbIYKI, CO 3HAUEHUN IO YMOJ/T9aHUIO, KOMaHObI, NCIOJb30BaBIINECA OJId IIOUCKa OOHOI'O Ma-
KPOOIIPeNesIeHsl BHYTPU APYTOro, Ipekpaiiaitn paboraTsk. B cienyroleM KODOTKOM ceaHce m4,
MBI onpenenuM Makpoc foo, KoTopwlil pacmiupsieTcss 1o 0000; 3aTeM MBI UCIOJIB3yeM BCTPOEH-
HyI0 nporenypy m4 defn, uTobbl onpenenuTs bar Touno Takxke. OmHAKO, KOTZa MBI M3MEHUM
OTKPBIBAIOIIyI0 KaBbIUKy Ha <QUOTE>, a 3akpriBarolryo Ha <UNQUOTE>, Ta ke camMas IpOIeIypa
HE CMOXET OINPENeINTh HOBBIN CHHOHUM baz:

$ cd gnu/m4
$ ./m4
define(f00,0000)

foo
0000
define(bar,defn(‘foo’))

bar
0000
changequote(<QUOTE>,<UNQUOTE>)

define(baz,defn(<QUOTE>foo<UNQUOTE>))

baz

C-d

m4: End of input: O: fatal error: EOF in string'

[Tomerraemcs ¢ momorbio GDB moHATS, ITO Ke TPOMCXONNT.

$ gdb m4

GDB is free software and you are welcome to distribute copies
of it under certain conditions; type "show copying" to see
the conditionms.

There is absolutely no warranty for GDB; type "show warranty"
for details.

GDB 5.0, Copyright 1999 Free Software Foundation, Inc...

(gdb)
GDB unraer TOTBKO MUHIMYM CUMBOJIBHBIX TAHHBIX, JOCTATOUYHBIN IS TOTO, YTOOLI 3HATD, TIIE
B ClIydae HEOOXONUMOCTH MCKATb OCTaJIbHBIE; B PE3yIbTaTe IEePBOE IPULJIAIIEHNE TOSIBIIIeTCS
ouenb ObicTpo. Teneps Mer Bemum GDB mcmonb30BaTh MEHBIITYIO IIIUPUHY SKPaHa, 1eM OOBITHO,
9TOOBI IPUMEPHI YMEIIAINCH Ha CTPAHUIAX YTOTO PYKOBOICTBA.

(gdb) set width 70
Ham neobxomumo yBuUIeTb, Kak paboTaeT BCTpOeHHas mporenypa m4 changequote. Ilo-
CMOTPEB NCXONHBII TEKCT, MBI 3HAEM, UTO COOTBETCTBYIOIIEH IOAIPOIPAMMON SIBIISE€TCS M4 _
changequote, Tak YTO MBI yCTAHABINBAEM TaM TOYKY OCTAHOBa C moMoIso komanmel GDB
break.

! m4: Konen BBoma: 0: dparambuas ommbka: EOF B crpoke (PRIM. PEREWODMIKA)
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(gdb) break m4_changequote

Breakpoint 1 at 0x62f4: file builtin.c, line 879.
Ucnonw3yst komMmaHmy run, Mbl 3amyckaem mé4 mon ynpasnerauem GDB; mo tex mop, moka ympas-
JIeHue He NOCTUIJIO IOoAIporpaMMbl m4_changequote, IporpaMMa BBIIOJIHSIETCS KaK OOBITHO:

(gdb) run
Starting program: /work/Editorial/gdb/gnu/m4/mé
define(fo0,0000)

foo
0000

Y10o6BI aKTUBIPOBATH TOUKY OCTAHOBA, MBI BhI3bIBaeM changequote. GDB mpmocranasnusaet
BBITIOJTHEHTIE M4, BBIBOAS Ha AKPaH MHGOPMAIIUIO O TOM MeCTe, T'lle OH OCTaHOBUJICS.

changequote(<QUOTE>,<UNQUOTE>)

Breakpoint 1, m4_changequote (argc=3, argv=0x33c70)
at builtin.c:879
879 if (bad_argc(TOKEN_DATA_TEXT(argv[0]),argc,1,3))
Temepb MBI HCIOIB3yeM KOMaHLY N (next), YTOOBI IPONOJKATH BBLINOJIHEHNE IO CIIEAYIOLIeit
CTPOKH TeKyIlel (QyHKIUN.

(gdb) n
882 set_quotes((argc >= 2) 7 TOKEN_DATA_TEXT(argv[1])\
: nil,
set_quotes BBINNIAOUT KaK HYyXHas HaM moamporpamma. Mbl MOXKeM BOUTH B HEE, UCIOJIb3YsI
KOMaHIy S (step) BMeCTO next. step IEPEXOAUT HA CIIEMYIOILYIO UCIOIHAeMYIO ¢cTpoky L@BOJ
HOAIIPOrPAMMBI, TAK UTO OHA BXOOUT B set_quotes.

(gdb) s
set_quotes (1gq=0x34c78 "<QUOTE>", rq=0x34c88 "<UNQUOTE>")
at input.c:530

530 if (lquote != def_lquote)
OTobpazxkenne, MOKa3bIBAIOIIIEE TIOAIPOrPAMMY (I €e mapaMeTpsl), rae md ceiiuac MpuOCTAHOB-
JIeH, HA3BIBAeTCs OoTOOpaxkeHumeM Kanpa creka. OHO mokaseiBaeT 0030p cTeka. Mbl MOxeM
UCIOB30BATh KOMaHIy backtrace (KOTOpas MOXKET COKPAIAThCs Kak bt), 9TOOBI TIOCMOTPETH,
B KAKOM MECTEe CTE€Ka MBI HAXONUMCS: KOMaHIa backtrace BBIBOMUT KaIp CTEKa I KaXKJIOil
AKTUBHOI TIOAPOTPAMMEI.

(gdb) bt
#0 set_quotes (19q=0x34c78 "<QUOTE>", rq=0x34c88 "<UNQUOTE>")
at input.c:530
#1 0x6344 in m4_changequote (argc=3, argv=0x33c70)
at builtin.c:882
#2 0x8174 in expand_macro (sym=0x33320) at macro.c:242
#3 0x7a88 in expand_token (obs=0x0, t=209696, td=0xf7fffa30)
at macro.c:71
#4 0x79dc in expand_input () at macro.c:40
#5 0x2930 in main (argc=0, argv=0xf7fffb20) at m4.c:195
Y106bI TOCMOTPETD, UTO K€ IIPOUCXOMNT, MBI IIPOXOINM IIO IIIaraM eIlle HECKOIbKO cTpoK. Ilep-
BBIE IIBa Pa3a MBI MOXKEM KCIIOJIB30BATh ‘S’; CIIEAYIOIINE IBA pa3a MBI IOJIb3yeMCs KOMAaHIION 1,
ITOOBI M36€XKATh BXOXKICHNS B MOOIPOrpaMMy xstrdup.
(gdb) s
0x3b5c 532 if (rquote != def_rquote)
(gdb) s
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0x3b80 535 lquote = (1g == nil || *1q == °\0’) 7 \

def_lquote : xstrdup(lq);

(gdb) n

536 rquote = (rq == nil || *rq == ’\0’) 7 def_rquote\
1 xstrdup(rq) ;

(gdb) n

538 len_lquote = strlen(rquote);

Ilocnenusst BeIBEMEHHAS CTPOKA BBITVIAOUT HECKOIBKO CTPAHHO; MBI MOXKEM UCCIIEIOBATEL IIepe-
MeHHBIe lquote u rquote, YTOOBI MOHATH, HEHMCTBUTEIHLHO JIX 3TO OIpENeSIeHHBIC HAMU HOBLIE
JeBas U IpaBas KaBbluku. Mol ucnonb3yem koMauay p (print), 9Tobbl IOCMOTPETH WX 3HAUE-
HUSL.

(gdb) p lquote
$1 = 0x35d40 "<QUOTE>"
(gdb) p rquote
$2 = 0x35d50 "<UNQUOTE>"
HeiicTBuTenbHO, lquote u rquote SABJIAIOTCS HOBBLIMU KaBbIYKaMu. [l MPOCMOTpPa KOHTEK-

CTa, MBI MOMXKEM BBLIBECTH IECATH CTPOK MCXOMHOIO TEKCTa, OKPYXKAOIINX TEKYIIYH CTPOKY,
ucnomne3ys komanny 1 (list).

(gdb) 1

533 xfree(rquote) ;

534

535 lquote = (1q == nil || *1q == ’\0’) 7 def_lquote\
: xstrdup (1q);

536 rquote = (rq == nil || *rq == °\0’) 7 def_rquote\
: xstrdup (rq);

537

538 len_lquote = strlen(rquote);

539 len_rquote = strlen(lquote);

540 }

541

542 void

[aBaiiTe mpoiimeM ellle ABe CTPOKHU, KOTOPhIe YCTAaHABIUBAIOT len_lquote m len_rquote, u
3aTeM HCCIIenyeM 3HAUYEeHUs 3TUX IIePEeMEeHHBIX.

(gdb) n

539 len_rquote = strlen(lquote);
(gdb) n

540 }

(gdb) p len_lquote

$3 =9

(gdb) p len_rquote

$4 =7

OTO0, 0UeBUIHO, HEIPABWIHLHO, TaK KaK len_lquote m len_rquote 060O3HAYAIOT IJIMHBI IEPE-
MeHHBIX lquote m rquote cOOTBETCTBEHHO. MBI MOXEM IPUCBOUTH UM JIYUIIINe 3HAUEHUsS, UC-
MOJTB3Y I KOMaHIy P, TAK KaK OHA MOXKET BBIBONUTH 3HAUEHUE JTIOOOTO BBIPAXKEHUS, & BBIPAKEHIE
MOXKET COMEPKaTh BBI30BBI MOMIIPOTPAMM U TTPUCBANBAHMUS.

(gdb) p len_lquote=strlen(lquote)
$5 =7
(gdb) p len_rquote=strlen(rquote)
$6 = 9
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HocTaTouHo U 5TOr0, YTOOBI PEIIUTD TPOOJIEMY UCIIOIb30BAHMIS HOBBIX KABBIUEK BO BCTPOCHHON
nponenype mé4 defn? Mer MOXeM IPONOIKATH BBINOIHEHNE m4 KOMAaHIOH ¢ (continue), u 3aTeMm
nonpoboBaTh IPUMeED, IePBOHAYAIBHO BBI3BIBABIINN OIINOKY:

(gdb) c

Continuing.

define(baz,defn(<QUOTE>foo<UNQUOTE>))

baz

0000
Ycmex! Tenepb HOBBIE KaBBIUKK PAbOTAIOT TaK YKe XOPOIIO, KaK 1 CTaHmapTHBE. KaxkeTcs, mpo-
6reMa 3aK/IIOYaIach JIMIIH B ABYX OIeYaTKaX, IPUBOMUBIINX K HEIIPABWILHOMY OIPENEICHUIO
me. Mbr mo3BosiuM mé BBIHTH, IOnaBast emy Ha Bxom EOF:

C-d

Program exited normally.>
Coobrienne ‘Program exited normally.’ ucxomut ot GDB; oHO mokasbBaeT, 4To mé 3aKOHIIIT
BeIMOTHeHNE. MBI MOXeM 3aBepinuTh Halll cearc paboTer ¢ GDB komammoit quit.

(gdb) quit

2 IporpaMMa 3aBepIINIACH HOPMAJILHO. (PRIM. PEREWOD™MIKA)
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2 Bxon u Beixon nz GDB

Ora rmaBa mocesieHa ToMmy, Kak 3anyctuth GDB u kax u3 #ero Boifitu. OCHOBHBIE TTPUH-
LUIIBL:

e BpenutTe ‘gdb’ mia Berzosa GDB.

e BBenuTe quit mam C-d 014 BBIXONA M3 HETO.

2.1 BrizoB GDB

BumspiBaiite GDB myTem 3amycka nmporpammbr gdb. Hauas pabotry, GDB cunTeiBaeT xoman-
IIBI C TEPMUHAJIA 0 TeX IOP, ITOKA BBl HE CKAXKETe €My BBINTH.

Bur Taxxke moxere 3amycTuTh gdb ¢ pa3snUYHBIME APTYMEHTAMNI U KITF0YaMU, YTOOBI B CAMOM
HaJaJje JIydIlle HACTPOUTh CPENy OTJIaKMBAHM.

Kuroun komasgHOl CTPOKU, OMUCAHHBIE 3[06Ch, TPEIHA3ZHAUEHBI I OXBATA PA3IUIHBIX CUTY-
aluil; B NeNTCBUTEILHOCTH, B HEKOTOPBIX CpellaX dacTh dTUX KJI0Uell MOoXeT ObITh HeIOCTYIIHA.

Yarre Bcero GDB BeI3bIBaeTCsI ¢ OMHUM apryMEHTOM, KOTOPBIA OMPenessseT UCIOTHIEMYO
IporpaMMy:

gdb PROGRAMMA

Bor Takxke moxkeTe yKazaTb NPHU CTapTe KaK HUCIOIHSAEMYIO IIporpaMmy, Tak u (aiyi mamma
IaMATH:

gdb PROGRAMMA DAMP

FEcnn BBl XO0TUTE OTIaOUTH BBIIOIHSIOUIUICS B TaHHBI MOMEHT IIPOIECC, TO BMECTO 3TOTO,
BBI MOXeTe yKa3aThb BTOPBIM apryMeHTOM HIECHTU(HUKATOP 3TOTO Ipolecca:

gdb PROGRAMMA 1234

npucoenuant GDB x mpoueccy 1234 (ecnu, xoneuHo, y Bac HeT ¢aitia ¢ umeHeMm ‘1234’ GDB
CHaJaJjIa [IPOBepseT Hauudue (ailia JaMia MaMsiTH).

IIpeumytitecTBa, KOTOPBIE MOXKHO MOy YATH IIPU UCIOIL30BAHNN BTOPOTO apryMEHTa, KOMAHI-
HOU CTPOKU, TPeOYyIOT HAJINYNS JOCTATOYHO COBEPIIIEHHON OIEePAIMOHHON CUCTEMBI; €CJIN BbI UC-
nob3yere GDB kak ymameHHbIN OTIAIINK, TPUCONMHEHHBI K KOMITBIOTEPY 663 OMepaIOHHON
CUCTEMBI, TaM BOOOIIE MOXKeT He OBbITh MOHSITHUS “TIpoIlecca’;, W 9acTO HET HUKAKOTO CIocoba
nonyunth mami. GDB mpenynpenur Bac, eciu emy He yHaeTcss TPUCOEOUHUTHCS K MIPOIECCY
WIN CUYUTATh Gaill JaMia IaMsTH.

Bur moxkeTe 3anycTuTth gdb 6€3 BBIBOLA HAYAIIBHOTO COOOIIIEHMS, OIICHIBAIOIIIET0 OTCY TCTBUE
rapasTud Ha Hero, ykasas —silent:

gdb -silent

Kpome Toro, BbI MOX)eTe KOHTPOIIPOBaTh mporecc 3amycka GDB ¢ moMorbio kirroueit KoMaH I-
woit crpoku. GDB moxer caM HATOMHUTEH BaM O HOCTYITHBIX KITFOUAX.

Bsenure
gdb -help

9TOOBI BBIBECTH Ha 9KPaH BCE HOCTYIHBIE ONIUK C KPATKUM OINUCAHMEM UX UCIOIb30BAHUL
(cokpartenublil 5kBuBajgeHT— gdb —h’).

Bce 3aJaHHbIC BaMU KJ/IIOYU 1 IIapaMETPhbI KOMAHIHONI CTPOKM’ O6pa6aTbIBaIOTC$I IIo0CcJIegoBa-
TEJIBHO. HOpHI[OK CTaHOBUTCA BaXHBIM IIPU UCIIO/IB30BAHNN KJIIOYa ‘-x’.
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2.1.1 Bri6op ¢aiioB

IIpu 3anycke, GDB cunThiBaeT mapamMeTpsl, OTJIUYHBIE OT KITIOUell, KAK YKA3aTeIN Ha UCIIOJI-
HJAeMYIO TporpaMmy u daitin namma (uan uaeHTHGUKATOP MPOLecca), TOUHO TaK JKe, KaK eCyu
6blI 5TU TapaMeTPhl 3aIaBajnuch Kimodamu ‘~se’ u ‘—c¢’ coorsercTserno. (GDB cunrTaer nepsbrit
rmapaMeTp, He UMEIOIINI COOTBETCTBYIOMIEro (uiara KJIoda, SKBUBAJCHTOM KJII0Ya ‘—se’, 3a KO-
TOPBIM CJIEyeT 5TOT ITapaMeTp; a BTOPOH MapaMeTp, He MMEOIINI COOTBETCTBYIOIIEro diiara
KJIIOUA, €CIIN OH €CTh, YKBUBAJICHTOM KJII0Ua ‘—C’, 33 KOTOPBIM CJIEAYEeT 5TOT Hapamerp.)

Ecimu GDB 6bu1 ckordurypupoBan 6e3 BKITIOUEHUS MOAIEPKKN GAMIOB mTaMIIa, YTO UMEET
MEeCTO [JIs1 OOIBIIIIMHCTBA BCTPOEHHBIX I1€JI€, TO OH BBIPA3UT HEIOBOJIBLCTBO BTOPHIM apTyMEHTOM
U IPOUTHOPUPYET €ro.

Muorue KIoun UMEOT Kak IJIMHHYIO, TaK U KPATKyI0 (DOPMLI; B CIIEOYIOIIEM CIHCKE IIPHU-
BomsiTcst o6e. GDB Takxke pacmosHaeT COKpAaIleHUs MITMHHBIX (HOPM, HE SBIISIOIINECS OBYCMBIC-
nernbiMu. (Bl MoxeTe, mo xkenmaHuio, 0603HAUATE KIIIOUN C IIOMOLIBIO ‘=’ a He ‘=’ XOTs MBI

MOKa3bIBaeM Haumbosiee yrnoTpebiisieMblit (GopMar. )

-symbols FAJL
-s FAJL  Ywurarts Tabmuity cuMmBosoB u3 daiiina FAJL.

-exec FAJL
-e FAJL NcnonpzoBars FAJL kakx MCIOIHAEMBIN /1S BBIIOJIHEHUS U MCCJICOOBAHUS ITAHHBIX
BMeECTe C TaMIIOM HaMSITI/I7 KOorga 95TO HeO6XO,HI/IMO.

-se FAJL Ywurars Tabnuiy cumBosoB u3 ¢aina FAIJL u ucmonb3oBaTh €ro Kax MCIOTHIEMBIH
darti.

-core FAJL

-c FAJL Wcnonpzosars FAJL kak mamMm maMsaTy OJIs UCCIICOOBAHUA.

-c NOMER  TIpucoenmuuthes k mporeccy ¢ umenTudukaropom NOMER, Takxe, kak mo xkomMamme
attach (mpu ycioBum, uto HeT aitina B popmare mammna namsatu ¢ uMmereM NOMER;
B 5TOM cilydae ‘—c¢’ ompemnesseT 5TOT Gailyl Kak JaMIl sl CINTHIBAHUN ).

-command FAJL
-x FAJL  Bemonunts komannsl GDB u3 daitma FAJL. Cu. Pasnen 16.3 [Komamnmsie daitis),
c. 158.

—-directory KATALOG

-d KATALOG
Hobasurs KATALOG k myTsaM moucka GailjioB ¢ UCXOOHBIMEU TEKCTAMI.

-m

-mapped  PREDUPREVDENIE: \TOT KL@"™ ZAWISIT OT WOZMOWVNOSTEJ OPERACIONNOJ SI-
STEMY, KOTORYE REALIZOWANY NE WEZDE.
Ecau orobpaxkaemble B maMsaTh (Gaillibl MOOOEPKUBAIOTCS B BAIlell CHCTEME tUe-
pe3 CHCTEeMHBI BBI30B mmap, Bbl MOXKETE KCIOIB30BaTh TOT Kirtod, urobbr GDB
3alUCBIBAT CHMBOJIBI W3 Balllell IporpaMMbl B (ailjl B TeKyIlleM KaTaJjore, Io-
IIyCKAIOIINH IIOBTOPHOE WCIOIb30BaHme. Kcmm mporpamMma, KOTOPYIO BBI OTJIaXKU-
BaeTe, HasbiBaeTcs ‘/tmp/fred’, To oTobOpakaeMbIM CHUMBOJIBHBIM GailiioMm 6yner
‘/tmp/fred.syms’. Ilocnenyromme ornamounsie cearncst GDB 3ameuaror nammuame
5TOro daiiaa u MOryT OBICTPO O0TOOPA3UTh B MAMSITh CUMBOJIBHYIO MHGDOPMAIIUAIO U3

HETOo, a He YUTaTh TaOIUIy CUMBOJIOB U3 BBINOJIHIEMOro daia.

Qaiin ‘. syms’ cnenuduuen mis pabouein MaIWHBL, HA KOTOpou 3amyckaercs GDB.

OH comepkuT TOUHBLIN 00pa3 BHyTpeHHel cuMmBoibHON Tabauisl GDB. O e MoxeT
OBITH pa3meseH MeXy HEeCKOIHBKUMHI padoduMuy miaaTdopMaMu.

-r

-readnow YnTaTh CHMBOJBHYIO TaOIUIly KaxKOOTro (hailjia, CONePXKAILEro TAOJIMIy CHMBOJIOB,
cpasy HOeJIrKOM, a He CTAHIAPTHBIM 00pa30M, IIPH KOTOPOM OHA CUMTHIBACTCS ITOCTE-
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MIEHHO TI0 Mepe HeOOXOMMMOCTH. JTa KOMAHIa 3aMeIjIseT 3aIlyCK, HO MaJIbHENIne
ornepanum Ipon3BOASITCS ObICTPee.

Kmroun -mapped m -readnow OOBIYHO WCHIOIB3YIOTCS BMECTE, UYTOOBI HOCTPOUTH (Al
‘.syms’, KOTODBIl comepkKuT moiHyio uabopManmio o cumbonax. (Cm. Paspen 12.1 [Koman-
nel i sananus daios|, ¢ 105, mus madopmanun o daiiax ‘.syms’.) BoT mpocToit BbI30B
GDB, ne memaroruit Hu9Iero, KpomMe moCTpoeHus Gaiiiia ‘. syms’ I UCIOIB30BAHMS B Oy MyIIIeM:

gdb -batch -nx -mapped -readnow IMQ-PROGRAMMY

2.1.2 Bri6op pexxumoB

Bur moxkere BoizsiBaTh GDB B pasmuuHbix aiibTepHATUBHBIX PEXKUMAX—HAIPUMED, B TAKET-
HOM WJIN B “THXOM~ PEXUME.

-nx

-n He BBINONHATH KOMAHIBE! HU U3 KakuX (HailyioB nHUImaIn3anuy (0ObIYHO Ha3BAEMBIX
‘.gdbinit’, win ‘gdb.ini’ ma PC). B HopmamsrOM pexume, GDB Beinmonuser xo-
MaHIBI 13 3TUX (GanyIoB mocse 06paboTKM BCeX KOMAaHOHBIX KJTIOYEN U IapaMeTpPOB.
Cwm. Pasmen 16.3 [Komaunubie daitiet], ¢. 158.

-quiet

-silent

-q “Tuxuit”. He meuarars BBOmHOE coOOIIeHre U MHPOPMAIIIO 06 aBTOPCKUX IIPaBax.
DTu cOOOIIEHNS] TaKXKe MONABIISIIOTCS B TTAKETHOM PEXKIIME.

-batch BrimmomHaTscs B makeTHOM pexkuMe. BuIfiTu co 3HadeHumeM O mociie 06paboOTKU BCex
KOMAHIHBIX (HAIOB, 3aaHHBIX KIIIOUeM ‘~X’ (I BCeX KOMAHI M3 MHUIIMAIIN3AIOH-
HBIX (DAMJIOB, €CIU 3TO He 3aIlPEIeHO KiroueM ‘—n’). BuliiTu ¢ HeHyJIeBbIM 3HAUEH-
eM, ecyu BO Bpewms BoimosiHenust komaun GDB u3 komaumubix GaiiyioB mponsonaeT
ommnoKa.
[MakeTHsbrit pexum MoxeT 6b1TH TOTe3eH npu Be3oBe GDB kak dunbTpa; Hanpumep,
9TOOBI 3arPy3UTh IPOrPAMMY U 3aIyCTUTh €€ Ha NpyroMm KommbioTepe. Ilas Toro,
9TOOBI coeIaTh 3TO Dosee yIoOHBIM, COOOIIIEHTE

Program exited normally.

(koTOpOe OOBIYHO BBIHAECTCS IIPU 3aBEPIIEHUN IIPOTPAMMBIL, BBIIOIHIEMON IO
yupasnenuneM GDB), npu BBIIOIHEHNN B TAKETHOM DEXUME HE BBIIACTC.

-nowindows

-nw “Bes okor”. Kcimm GDB nmeer BcTpoeHHBIN rpaduieckuit nHTEPGhENRc moab30BaTess
(GUI), To sror xmou Besur GDB ncmonb3oBaTh TOmbko mHTEPdENC KOMAHIIHONL
crpoku. Eciu GUI HemocTynen, 3ToT KI0Y He OKa3bIBAET HUKAKOTO NEHCTBUS.

-windows

-w Ecmu GDB srimouaer GUI, sToT kimou TpeGyer UCIOIb30BaTh €ro, €CJIM TOJIBKO
BO3MOKHO.

-cd KATALOG
Sanycrurs GDB, uncnonssys B xauectBe pabodero katasiora KATALOG, BmecTo Te-
KYIIIETO.

-fullname

-f GNU Emacs ycramaBmuBaeT 5TOoT K04, Korma BbibBaeT GDB xax mommporecc.

Oro Beur GDB BRIBOOUTH MOSHOE UMs (aiijia U HOMEP CTPOKM B CTAHIAPTHOM,
pACIIO3HABAEMOM CTUJIE BCAKUI Pa3, KOTIa 0TOOPAakKAETCs Kaap CTeKa (UTO BKIIIO-
YaeT KaXIykl OCTAHOBKY Ballleil IIPOrPAMMBIL). DTOT PACIO3HABAEMBIN (HOPMAT BbI-
raouT Kak mBa 3Haka ‘\032’, 3a KOTOpBIMU ciemyeT ums ¢aiijaa, HOMEP CTPOKU
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U CUMBOJIbHAS IO3UIUsS, Pa3lejeHHble TBOSTOYNSME, W 3HAK HOBOM cTpoku. IIpo-
rpamma unTepdeiica Emacs-GDB ucnonesyer nea 3maka ‘\032’ kKak CUTHAJ JIs
0TOOpaXKeHUs UCXOMHOIO TEKCTa IJIA Kalapa.

WNurepdeiic Emacs-GDB Epoch ycranaBnusaeT sToT k04, xorna BeizsiBaer GDB
kak mommporecc. I1o BenmuT GDB m3MeHuTH CBOM MOONPOrpaMMBI [TEUYATH TaK,
9T06BI T03BONIUTE Kpoch oTo6paxars 3HAUYECHUS BRIPAXKEHUN B OTICIHHOM OKHE.

—annotate UROWENX

-async

—noasync

Orot xmou ycranasauaeT UROWENX PRIMENANTD sayTpu GDB. Ero sdhdext ama-
JIOrUYeH WCIoIb3oBaHuio ‘set annotate UROWENX' (cm. ['masa 18 [IIpuveuarms),
c. 163). YpoBeHb mpuMeUYaHUN KOHTPOJIUPYET, KAKOE KOIMIECTBO MHPOPMAIIUH
GDB BriBomuT BMecTe ¢ mpuriamieHneM, 3HAUEHISMU BBIPAXKEHUH, CTPOKAMI IC-
XOIHOTO TEKCTA U OPYTUMH THUIIAMHU BLIBOIA. Y POBeHL () SABIIsIeTCS OOBIYHLIM, yPO-
Beb 1 ucmomnbsyercs, korna GDB Bommonusercs kak nonmporiecc GNU Emacs, ypo-
BEHb 2 BBIBOOUT MAKCHMAIBLHOE KOIMIECTBO TPUMEUAHUA U TOAXOOUT IS PO-
rpamm, Kotopsle yupasisaor GDB.

Wcnonb30BaTh aCHHXPOHHBIN ITUKJI COOBITUN i WHTEpderca KOMAaHIHON CTPOKM.
GDB o6pabaTbiBaeT Bce COOBITHUsI, TaKUe KaK BBOI TOJIb30BATENS C KJIABUATYPHI,
Tepes CHenuasbHBI UK coObITuil. D10 mo3BoiseT GDB npuauMars u 06pabaTh-
BaTh KOMAHIBI II0JIB30BATENS MapaJIIEIbHO C BBIIOJIHEHUEM OTJIAXKUBAEMOIO IIPO-
neccal, Tak YTO BHI HE MOJIKHBI XIATh Bo3BpaleHus ynpasieus GDB, mpexmne
yeM BBeCcTH cienyiouryio komannay. (ZAMEMANIE: B Bepcun 5.0, acuHXpOHHOE BBI-
TIOJTHEHIE Ha IIEJIEBOIl CHCTEME €llle He ITOIIEPXKUBAETCS, TaK UTO PEXUM ‘—async’
ellle peasin30BaH HE MOITHOCTHIO. )

Korma crarmapTHBIA BBOI COEOUHEH C TEPMUHAIBHBIM ycTpoiicTBoM, GDB mo ymos-
YAHUIO UCIOIB3YET ACHHXPOHHBIN NUKJI COOBITUI, €CIIHM 9TO He OTKIIIOUEHO KITI0UeM
‘-noasync’.

OTKITIOUNTE ACHHXPOHHBIN IUKJT COOBITUH MJT1sT mHTepdeiica KOMaHIHON CTPOKH.

-baud BOD-W-SEK
-b BOD-W-SEK

YcTanaBIuBaeT CKOPOCTh JIMHUE (CKOPOCTH B 601axX, Win B GUTaX B CEKYHITY ) JTI060-
ro TOC/IeIOBATEILHOTO HHTepdeiica, ucnonabdyemoro GDB mis ymamennoit ormaakn.

~tty USTROJSTWO
~t USTROJSTWO

Samycturhes, ucnonb3ys USTROISTWO miist cTammapTHOrO BBOmA W BBIBOIA BaIlleil
TTPOTPaMMBI.

-interpreter INTERP

Ucnonb3oBars maTepuperarop INTERP x kauecTBe mmaTepdeiica ¢ yrpaBisioien
nporpamMmon uim ycrponctsoM. llompasymeBaercs, 9TO 5TOT KITFOU MOTIKET yCTa-
HABIUBATHCS MTPOTpaMMaMm, KOTOpble B3amMmomeiicTByioT ¢ GDB, mcmomssys ero
kak BeixomHOU Oydep. Hampumep, ‘-~interpreter=mi’ Besur GDB wucnoms3oBaTs
INTERFEJS gdbmi (cm. ['masa 19 [Marepdeiic GDB/MI|, ¢. 171).

-write OTKpBITH BBIIOIHAEMBIN (Al u (Hailyl gaMia TaMsaTH KAk s YTeHns, TaK U IJIs
samucu. 1o skBuBajeHTHO komanne GDB ‘set write on’ (em. Pasmen 11.6 [Bre-
cenue m3Menenuii|, ¢. 104).

-statistics

Oror kmou seur GDB neuarars CTATUCTUKY O BpEMEHU U1 UCIIOJIb30BAHUN ITaMATI
IIOCJIE 3aBEPIICHUS KaXXIOWM KOMAaHIbLI 11 BO3BpaTa K IIPUTJIAIIICHUIO.

1 GDB, cobpannslit co cpencrsamu DIGPP mas MS-DOS /MS-Windows, nonnepxmusaet 5TOT pexumM (HyHKINO-
HUPOBAHUS, HO IIMKJI COOBITUI MPUOCTAHABINBAETCSI, KOTI& BBINOIHAETCS OTIIAXKNBAEMas TIPOTPaMMa.



I'masa 2: Bxon u Beixon uz GDB 13

-version Otot kimou BenmuT GDB mameuaTaTs HOMep cBoell Bepcuu u 06bsiBIeHIE 06 OTCYT-
CTBUU F'apaHTUl, I 3aTeM 3aBEPLINTHCS.

2.2 Brixomg n3z GDB

quit [WYRAVENIE]

q Yro6s! Botiitu n3 GDB, ncnonb3yiite komaumay quit (COKpAIEHHO q), WX BBEOUTE
3HaK KoHI@A daitia (06braro C-d). Eciu 8ol e ykaxere WYRAVENIE, GDB 3akonunt
paboTy HOpMAJILHO; B MPOTUBHOM CjIydae, OH ucmoyib3yeT pesyiabrar WYRAVENIQ
KaK KO OLIMOKH.

[IpepeiBanue (uacto C-c) me mpuBomuT K Bhixomy u3 GDB, a 3aBepriaer a00yI0 BBITOTHS-
IOIITYIOCS KOMAHIIy 1 BO3BpAIllaeT Bac HA KOMAaHIHBIN yPOBEHBb. BBl MOxkeTe 0€30IacHO I0JIb30-
BaThCS NIPEPLIBaHIEM B I060e BpeMs, notoMy 4To GDB He mo3BomsgeT eMy BCTyIUTb B CHIy OO
TOrO, KaK 3TO CTAHET 0e30IaCHBIM.

Ecmm Ber ncnons3oBamu GDB mumst ynpaBieHnss IpUCOEOMHEHHBIM IIPOIECCOM WJIH yCTPOH-
CTBOM, BBI MOXKeTe OCBOOONUTH ero KoManmoil detach (cm. Pasmen 4.7 [OTmanka samymmensoro
pasee mmpomeccal, c. 25).

2.3 KoMmaHabsl 060J71I04KUN

Ecau Bam ciaydaiiHO MOTpe6GOBAIOCH BBIIOIHUTE KOMAHOBI OOOJIOUKKM B TEUYEHUE CEAHCA OT-
JIAIKIZ, HET CMBICJIA IPUOCTAHABINBATEL wian nokunaThk GDB; BaM mocTaToOYHO BOCIONIB30BATHLCT
KoMaHmon shell.

shell KOMANDNAQ STROKA
BomBars crammaprayio obosouky mis BemosiHerms KOMANDNOJ STROKI.  Ilepe-
MeHHas okpyxkeHwust SHELL, ecim oHa CyIlleCTByeT, OIpeNeseT, KaKylo O0OIOUKY
s3amycTuTh. B mportumsHOM ciaydae, GDB wucmonssyer 060/10UKy O yMOTUIaHUIO
(‘/bin/sh’ B cucremax Unix, ‘COMMAND.COM’ B MS-DOS, u rax nasee).

B cpenax paspaborku uacTto ObIBaET HEOOXOOMMO BOCIIOJB30BATHCS yTuiauTon make. s
STOMI IIeJI BaM He 00s43aTelIbHO IMIOJIb30BaThCa Komannol shell B GDB:

make make-ARG
BroinmosmHuTs mporpaMmy make € yKa3aHHBIMU apryMEHTaMH. OTO SKBUBAJIEHTHO
‘shell make make-ARG’.
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3 Komaunsr GDB

Bor MoxkeTe cokpariaTh KOMaHIbI GDB no meckonpkuM HepBBIM CUMBOJIAM UMECHU KOMAaHIIbI,
€CIIM 5TO COKPAIIEHHEe OOHO3HAYHO; U BhI MOXKETEe IIOBTOPATH omnpeneieHHble Komauasl GDB
MPOCTHIM HaxkaTueM (RET). BBl Takxke MoXkKeTe UCHOIb30BATH KJIABUIITY OJIST TOTO, ITOOBI
GDB cam momosmHmiI octaTok CiioBa B KOMaH#e (MM MOKA3ajl BaM BO3MOXKHBIE AJIbTEPHATUBHI,
€CJIH CYIIIECTBYeT HECKOIILKO BAPUAHTOB).

3.1 CuHTaKCuUC KOMaH

Komanna GDB npencrasnser coboit onHy ¢Tpoky BBoma. Hukaxux orpaHuveHuil Ha ee IInHy
Her. OHA HAUMHAETCS UMEHEM KOMAaHIbI, 38 KOTOPBIM CJIEIYIOT MapaMeTPhI, 3HAUEHNE KOTOPBIX
ompenenseTcs ee Ha3BanueM. Hanpumep, koMaHIa step OOMyCKaeT B KAUeCTBe ITapaMeTpa IICIIO
mraroB, kak B ‘step 5. BblI Takike MOxeTe HCIIOIB30BATh KOMAHIYy step m 6e3 mapaMeTpoB.
HeKOTOpre KOMaHObI HE OOIIYCKAIOT HUKAKUX ITapaMeTPOB.

Haszpanus xomann GDB Bcerma MOryT OBITH COKDAIIIEHBI, €CJIM 3TO COKpAIlleHue OTHO3HAY-
HO. llpyrume BO3MOXHEBIE COKDAILEHUS KOMAHI II€PEYHUCIEHBl B HOKYMEHTAINU II0 OTIEIBHBIM
KOMaHIaM. B HEKOTOpBIX CiIydasx, HOIIyCKAIOTCs HayKe HEOMHO3HAUHBLIE COKPAILICHIS; HAIPMED,
S CIEIUAJIBHO OIIPENENICHO KaK SKBUBAJICHT step, maxKe €C/Iu CYIIeCTBYIOT OPYTUe KOMAHIbI, YbN
Ha3BaHUs HAUYWHAIOTCSA Ha S. BBl MOXeTe IPOBEPUTH COKPAILCHUS, 3alaBas UX KakK IIapaMeTp
0Ji1 koMaHael help.

Beenennas mycras cTpoka (mpocTo Haxatue (RET)), O3HAUAET IOBTOP MPEMBIAYIIENH KOMaH-
net. OnpeneseHHbIe KOMAHABI (HAIPIMED, TUN) HE MOBTOPSIOTCS TAKUM CIIOCOG0M; 5TO T€ KOMAaH-
IbI, HETIPeOQHAMEDPEHHOE TTOBTOPEHME KOTOPBHIX MOXKET BBI3BATH MPOOJIEMBI M KOTOPBHIE BBl BPSIT
T 3aXOTUTE TOBTOPSTh.

Komanner 1ist u x, mpu ux mOBTOpe HaxKaTueM (RET), BMECTO TOYHOTO IOBTOPA CO3MAIOT
HOBBIE TTApAMETPHI. DTO MO3BOJISET JIETKO IPOCMATPUBATH UCXOMHBIN TEKCT UJINA TAMSITh.

GDB moxeT Takke MCHOIB30BATD [IO-IPYTOMY: [UJIsL PA3[eIeHus IJIMHHOIO BBIBOIA,
AHAJIOTMYHO OObIUHON yTmiuTe more (cM. Pasmen 15.4 [Pasmep skpanal, c¢. 153). Tak kax
B TaKON CATyalluU JIETKO HAXKaThb cauikoM MHOTO pa3, GDB 6Gnokupyer moBTOp mocie
TI000M KOMaHIbI, TEHEPUPYIOIIEN TaKOW TUI BBHIBOIA.

JIr06011 TEKCT, PACHOJIOKEHHBIN OT # NO KOHIIA CTPOKH SIBIISIETCS KOMMEHTapHeM; OH HIIero
He menaeT. B OCHOBHOM, 5TO MOJIE3HO B KOMaHOHBIX (daitmax (cm. Pasmen 16.3 [Komammmbie
daiursl], c. 158).

3.2 3aBepiiieHue KOMaH]I

GDB moxeT DOmomHUTD 3a BAC OKOHYAHUE CJIOBA B KOMAHIE, €CIIU CYIIECTBYET TOJIHKO ONUH
BapUaHT; OH TaKXe MOXeT B JIIOO0OM MOMEHT IOKa3aTh, KaKWe 3aBEPIIECHUS BO3MOMXKHBI I
CJIEMYIOIIETO CIIOBa B KOMaHme. JTo paboraer mis komaun um nonkoMmaunn GDB, a taxxke mis
UMEH CHMBOJIOB B Ballleil IIpOI'paMMe.

Haxxxmure B J1I060I MOMEHT, Korma 3axorure, urobbl GDB momosHumi ocrasiryrocs
JacThb CJIOBa. KCiam cylecTByeT TOJBKO OMHA BO3MOXKHOCTLH, GDB momommseT cimoBo m xmer,
IIOK& BBl 3aKOHUYNTE KOMAaHIY (I/I.]'[I/I HaxMeTe (RET), UTOOBI BBECTH ee). Hampuwmep, ecmu BB
BBeIETE

(gdb) info bre

GDB momomauT ocTtaTok crnoBa ‘breakpoints’, Tak Kak y KOMaHOB info eCTh €MUHCTBEHHAS
MMOOKOMAHIA, HATUHAIOIIAICS ¢ ‘bre’:

(gdb) info breakpoints
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Temepb BBl MOXkeTe HaXKaTh Iu00 (RET), YTOOLI BHIIOIHUTL KoMaHOy info breakpoints, nmubo
YOAIUTH YaCTh CHMBOJIOB U BBECTH YUTO-TO NPyroe, eciau ‘breakpoints’ He sBiIsETCS TOH KO-
MAaHIION, KOTOPYIO BBl OXKUIIAJIN. (Ecnm BBl C CaMOTO HadvaJja ObLIN yBepeHbI, 4TO XoTuTe info
breakpoints, Bl Tak:ke MOIJI MPOCTO HAXKATh (RET), cpa3y mociie ‘info bre’, mcrmomb3oBas
COKpaIllleHe KOMaHIIbI BMECTO 3aBepU_IeHI/1$[).

Ecau npu maxarun CyIIIECTBYET HECKOJIbKO BapHUaHTOB I cjemyrorero ciiosa, GDB
n3maeT 3BYK. Bbl Moxkere nub0 BBecTH GOJIBIIE CHMBOJIOB U MOIPOOOBATEH CHOBA, JINOO HAXKATH
Bropoit pa3; GDB BriBemeT Bce BO3MOXKHBIE 3aBEPILIEHUd IJId DTOrO cjoBa. Hampuwmep,
BbI MOXKETE€ 3aXOTE€Th YCTAaHOBUTH TOYKY OCTAaHOBa Ha IOAIIPDOrPaMME, 9YbE MM HAUUHAECTCS C
‘make_’, HO korma BeI BBOmUTE b make_(TAB), GDB nums usmaer 3Byk. I[loBropHOe HaxaTue
oTobOpaXkaeT Bce mMMeHa (DYHKIUN B Balllell ITPOrpaMMe, HAUMHAIOIITIECS C DTUX CUMBOJIOB.
Hampumep:

(gdb) b make_ (TAB
GDB usnaer 3Byk; HaxkaB elre pas3, BUIIM:

make_a_section_from_file make_environ
make_abs_section make_function_type
make_blockvector make_pointer_type
make_cleanup make_reference_type
make_command make_symbol_completion_list

(gdb) b make_

[Tocne oTobpaxkenus: BO3MOKHBIX BapuanToB, GDB konupyer Bamr wactuunsiil BBox (‘b make_
B 5TOM HpI/IMepe), TaK YTO BBI MOXKeET€ 3aKOHYUTH KOMaHHy.

9

FEcnu BBl cHagasia X0TUTE TONBKO YBUAETH CIUCOK aJIbTEPHATHUB, BhI MOXKETe HaXaTb M-7, a
HE HaXUMaTh OBaXnbl. M-7 o3HaUYAET 7. Bor MmoxeTe BBeCTU 5TO MO0 yaepKuBast
KJIABUIITY, 0O03HAYEHHYIO Ha Balllell KJIaBUAType Kak (ecnm Takasi ecTh), U HAXKATH ?,
nian Kakx (ESC), 3a KOTOpOU cjenyeT 7.

Wuornma myxHas BaM CTPOKA, SBIIISICH JIOTMYECKHU “CIIOBOM’, MOXKET CONEPXKATH CKOOKW WJTHI
npyrue cuMBOJTbL, KOTOphle GDB 06BIYHO UCKITIOUaeT U3 CBOETO MOHSITHUS O CJI0BE. UTOOBI TIO3BO-
JINTH 3aBEPIIEHUIO CJIOB paboTaTh B TAKOW CUTYAIUHN, BbI MOXKETE 3aK/IIOUNTDH CJIOBA B KOMAHIAX
GDB B ’ (3HaKN ONUHADHBIX KABBIUEK).

Haubomee BeposiTHas cuTyarus, TOe BaM 5TO MOXET MOTPeOOBATHCS, 9TO MPHU BBONE UMe-
v ¢yukuun B Cu++. D10 mpomcexomutT mortomy, uto Cu++ momyckaeT meperpysky GyHKII
(MHOXeCTBEHHBIE ONPEIESIeHIs] OMHON U TOW ke (QYHKINY, PA3INIaOINecs TUIOM IIapaMeT-
pos). Hampumep, Korma Bel XOTHTE yCTAHOBATH TOUKY OCTAHOBA, BAM MOXKET MOTPEGOBATHLCS
pasanuaTh, UMEeTe BbI B BUIY BEPCHUIO name ¢ MapaMeTpOM Iejoro Tuma, name (int), mim xe
BEPCHIO C TAPAMETPOM BeIlleCTBEHHOTO Tuma, name (float). Iiist ncmonb30BaHmsT BO3MOXKHOCTEIH
3aBEpIIEHUs CJIOB B TAKOU CUTYAIWM, BBEIUTE OMWHAPHYIO KABLIUKY ’ B Havajle MMEHU (DYHK-
nuu. Dr1o npemynpexnaer GDB, uro emy MoxeT moTpeGoBaThCS MPUHSITE BO BHUMAHIE OOJIBIIIE
nHpOpMaIun, YeM OOBIYHO, KOT 1A Bl HAXKUMaeTe uiu M-7? i 3ampoca 3aBEepIICHU CII0BA:

(gdb) b ’bubble( M-?
bubble (double,double) bubble(int, int)
(gdb) b ’bubble(
B mekoropwix ciayuasx, GDB moxer cam ompenesnTh, 4TO 3aBepIlieHre UMEHU TpebyeT uc-

nosb30BaHus KaBbluek. Korma sto mpoucxonunr, GDB Bcrasiser kaBbIuky 3a Bac (BBIIOIHSS
3aBEpIIEHNEe Ha CTOJIBKO, HA CKOJIBKO 5TO BO3MOXKHO), €CJIM BBI HE BBEJIM €€ B IEPBOI HO3MUIINAN:

(gdb) b bub
GDB wusmensier Barry cTpoky BBOOA HA CICIYIOIIYIO, U M3HACT 3BYK:

(gdb) b ’bubble(
Boob6iie, GDB moxeT onpenenuTs, 9TO KaBbIUKA HYKHA (1 BCTABIISIET €€), €I BBl 3allpaIllBa-
eTe 3aBepIleHre TIePErPYKEeHHOI0 CUMBOJIA IO TOTO, KAK HAYAIN BBOAUTDL CINCOK IIapaMeTPOB.
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st Gonblieit nHGOPMAIIN O TEPErpPYKEHHBIX QYHKIWX, cMoTpuTe Pasmern 9.4.1.3 [Buipa-
wkenns Cu++], ¢. 84. Bel MOXeTe HCHONB30BATH KOMaHAy set overload-resolution off s
OTKJTIOUEHNs PACTIO3HABAHUS MIEPETPYKEHHBIX CUMBOJIOB; cMoTpute Pasnen 9.4.1.7 [Bosmoxmo-
ctu GDB nns Cu++], c. 85.

3.3 IlonmyuyeHue cnpaBKU

Ucnone3yst komanmy help, BbI Beerza MOXKETe 3aIPOCATH HHGOPMAIIAIO O KOMAHIAX y CAMOTO

GDB.

help
h Bur moxere ucnonsioBats help (cokpartteHHo h) 6e3 mapaMeTpoB, i OTOOPaKEHMsI
KOPOTKOI'O CIIICKa MMEHOBAHHBIX KJIACCOB KOMAH:

(gdb) help
List of classes of commands:

aliases - Aliases of other commands

breakpoints - Making program stop at certain points

data - Examining data

files - Specifying and examining files

internals - Maintenance commands

obscure - Obscure features

running - Running the program

stack - Examining the stack

status - Status inquiries

support - Support facilities

tracepoints - Tracing of program execution without
stopping the program

user-defined - User-defined commands

Type "help" followed by a class name for a list of
commands in that class.

Type "help" followed by command name for full
documentation.

Command name abbreviations are allowed if unambiguous.
(gdb)

help KLASS
Wcnonw3yst onue m3 oOIMX KIIACCOB CIIPABKM KAK IMApPAMETP, BBl MOXKETE MOy INTH
CIIICOK OTHOEIBHBIX KOMAHI DTOTO Kiacca. BoT, Hampummep, 0TOOpaXKeHUe CIPaBKN
I KJacca status:

(gdb) help status
Status inquiries.

List of commands:

info - Generic command for showing things
about the program being debugged

show - Generic command for showing things

about the debugger

Type "help" followed by command name for full
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documentation.
Command name abbreviations are allowed if unambiguous.
(gdb)

help KOMANDA
Ecnu ykazaTs nMs xkomaumgsl B KadecTBe napamerpa help, GDB BriBeneT kopoTkyio
CIIPaBKy O TOM, KaK €l TOJIb30BaThCS.

apropos ARG
Komanna apropos ARG mpon3BonuT mouck mo perysispHOMY BBIPAXKEHUIO, 33 IaHHOMY
B ARG, Bo Bcex komarmax GDB un ux mokymentarnuu. OHa BEIBOOUT BCe HANICHHBIE
copnanenus. Hampumep:

apropos reload
IIPpUBOOUT K:

set symbol-reloading - Set dynamic symbol table reloading
multiple times in one run

show symbol-reloading - Show dynamic symbol table reloading
multiple times in one run

complete ARG
Komanna complete ARG mepeunciisier Bce BO3MOXKHBIE 3aBEPIIEHIS [JIsS HadasIa KO-
MaHnbl. Vcmombsyiite ARG mist 3amanusi Havajga KOMAHIBI, KOTOPYIO BBI XOTHUTE
3aBepinTh. Hampumep,

complete i
NPUBOOUT K
if
ignore
info
inspect
OTo mpenHaszHAYEHO IS UCHOIb30BaHus GNU Emacs.

B nomonuenume x help, BeI MoxkeTe ucrnoib3oBaTh Komaunsl GDB info u show mis mosy-
qeHsT THPOPMALNKA O COCTOSIHIN Balllell mporpaMMbl, uian o coctosuun camoro GDB. Kaxnas
KOMAaHIa TOIEPKUBACT MHOTO TEM 3alIPOCOB; 3TO PYKOBOICTBO OMUCHIBAET KAXKIYIO TEMY B CO-
oTBeTcTByOIIeM MecTe. Crmcku B pasmenax info u show B AndaBuTHOM yKaszaTese yKa3bIBAIOT
Ha Bce nmonkoMaHmbl. CM. [AndasuTHbil yrasaTens|, ¢. 253.

info Ora koMaHna (COKPAIIEHHO i) IpeqHa3sHavYeHa 711 OMICAHNS COCTOSHUS Balllell IPO-
rpamMbl. Hampumep, BbI MOXKeTe ¢ oMoIbio info args mpocMOTpeTh apryMeHTHL,
IepefaHHble Balllell IporpaMme, ¢ IoMolIbio info registers nepedncnThb UCIOIIb-
3yeMble B HACTOSIIINI MOMEHT PErUCTPHI, UK UCHoIb3ysa info breakpoints BbIBe-
CTU YCTAQHOBJIEHHBIE BAMU TOYKM OCTAHOBA. BBI MOXKeTe MOIYYUTDb IOJTHBIN CIMCOK
nonKoMaH KoMaHObsl info ¢ momorsio help info.

set Bbr MOxkeTe TpUCBONTE TIEPEMEHHON CPENbl PE3YIbTAT BBIPAXKEHUs C TTOMOIIBIO set.
Hampumep, Bbl MoxeTe ycranoBuTh npuriamenune GDB B 3mak $ mcnonbsya set
prompt $.

show B ornuuwme or info, xomanma show mpemHa3HAUEHA I OMUCAHUS COCTOSHUS Ca-

moro GDB. Brr MoxeTe m3MeHUTH IMOYTH BCE, UTO IOKA3BIBAET Show, HCIOIB3YS
COOTBETCTBYIOIIYIO KoMaHny set. Hampumep, komanmoit set radix BBl MOXKeTe 3a-
oaThb, KaKyIO CI/ICTeMy CUHCJIEHUs MCIIOJIB30BaTh OJI BbBIBOOA, UJIM IIPOCTO y?.HaT]:;7
Kakas CUCTEMa UCIOJIB3YeTCS B NaHHBI MOMEHT C IIOMOIIBI0 KOMaHIbl show radix.
st oToOpakeHusl BCeX yCTaHABIUBAEMBIX MAPAMETPOB M WX TEKYIINX 3HAUCHUN,
BBl MOXKETE MCIIOIL30BaThL show Ge3 apryMeHTOB; TakxKe MOXKHO HCIOIL30BaThL info
set. Ob6e KOMaHIBI IPUBOOAT K OMUHAKOBOMY pPE3yJILTATY.
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Bor Tpu pasmoobpassbie momkoMaHObI show, KOTOpbIE HE UMEIOT COOTBETCTBYIOIINX Set-
KOMAH]I:

show version

[MoxasweiBaeT, kakas Bepcus GDB 3amytiera. Bam cnenyer BximouaTs 9Ty nHbDOpMAa-
uuto B oTueTsl 06 omubkax 8 GDB. Ecmu Ber ucnonb3yere Heckonbko Bepeuit GDB,
BaM MOXKeT IOTPebOBATLCS OIPEeNenThb, KaKas M3 HUX 3aIlyIlleHa; IO Mepe Pa3BU-
TUS OTJIALUNKA TOSIBIISTIOTCS HOBBIE KOMAHIBI, & CTapble MOT'YT MCYE3HYTh. Kpome
TOTO, MHOTHE PACIPOCTPAHUTENIN OMEPAIMOHHBIX CHCTEM IMOCTABISIOT MOMUMUIIT-
poBauube Bepcuu GDB, taxike cymiectByor monmuduimpoanubie sepcuun GDB B
GNU/Linux. Homep Bepcum—>sT0 HOMED, HOSBIISIOUINIICS IPU CTapTe.

show copying
BrsonuT undopmaruio o npasax Ha pacrnpocrpanenune GDB.

show warranty

OrobpaxaeT 3asBieHre GNU 006 OTCYTCTBAU TapaHTU, WM TAPAHTHUN, €CIIN BAIla
Bepcust GDB nocrasnsercs ¢ raparTusaMu.
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4 BrpimosiHeHUe mmporpaMM mnon ynpasijgeHueM GDB

[Ipexne veMm BBIMOMHATE mporpammy mon yupasieanem GDB, npu KoMOusisiimum BbI TOIKHBI
CTEeHEPUPOBATH OTIANOYHYIO MHPOPMAIIAIO.

Bur moxkere 3anycrurs GDB ¢ mapamerpavmu unu 6e3, B 000 cpene O BallieMy BBIOODY.
Ecnu BRI oTnaxmBaeTe mporpamMMy Ha TOW Ke MallmHe, Ha KOoTopoil BuimomHsieTcss GDB, B
MO2KeTe IIepeHallpaBUTh BBOO M BBIBOLO Balen OpOorpaMMBbl, OTJ/IaAXKUBATL y2KE BbIHOJIH}IIOIlII/IﬁCf[
mporiecc, uian yOuTh JOUYePHUH IIPOIecC.

4.1 KoMowasanus ojisg OTJIAOKN

s 5ddbexTUBHOM OTIANKY TPOTPAMMBI, IPU KOMIMJISIIAY BBl HOXKHBI CTEHEPUPOBATH OT-
JIAMOTHYI0 MHPOPMAINIO. DTa OTIAN0YHAST WHPOPMAIUsS COXPAHIeTCs B 00beKTHOM (daiiie; oHa
ONUCBIBAET TUI NAaHHBIX KaXKIIOU IepeMeHHON min GYHKIINN, I COOTBETCTBUE MEXIy HOMEpaMU
CTPOK MCXOTHOTO TEKCTa U alpecaMU B BLITOJIHSEMOM KOIE.

YTo6bI 3aIPOCATH T€HEPAIWIO OTJIANOYHON HMHGOpMAINN, YKaXKUTE KU ‘—g’ IpU BBI30BE
KOMIIUJISITOPA.

Mmuorue xommuisTopslr Cu He MoryT obpabarwBarh kiaoun ‘-g’ u ‘-0’ Bmecrte. Wcmoms-
3ys Takme KOMIUIATOPHI, BBl HE MOXKETEe CO3MABATH ONTUMU3UPOBAHHBIE BBITTOITHIEMBIE (DAIb,
comepKaIme OTIANOYHYI0 THPOPMAIIAIO.

GCC, GNU xommumsTop Cu, mognepxusaer ‘~g’ ¢ win 6e3 ‘~0°, memas BO3MOXKHBIM OTIIAIKY
ONITUMU3UPOBAHHOTO Koma. Mbr pexomenmyem, aTobsr Bel WSEGDA ucmosnb3oBasiu ‘~g’ mpu KOMIIH-
JISIUU IporpaMM. BBl MOXkKeTe myMaTbh, 9TO Ballla IpPOTrpaMMa IPABWIbHASI, HO HET HUKAKOTO
CMBICJIA UCTBITHIBATE YAy .

Korna BeI oTH1a:KMBaeTe IpOrpaMMy, OTKOMININPOBAHHYIO ¢ ‘—g -0’ MOMHUTE, YTO ONTUMU-
3aTOp IepecTpadBaeT BaIll KOI; OTIAMUYUK Ke IIOKa3bIBaeT TO, UYTO TaM HAXOOUTCS B NENCTBU-
TenbHOCTU. He ynuBmsiiTech, eCiu MOPSIIOK BBITIOHEHNS He OyIeT B TOYHOCTU COOTBETCTBOBATH
BartieMy ucxomuoMmy daiiry! Kpaiiuuii mpuMep: eciu BbI OMpenessgeTe TMepeMeHHY0, HO HUTIe
ee He ucnonb3yere, GDB Hukorma He yBUOuUT 5TOM EPpEMEHHON, TIOTOMY UTO MIPU ONTUMIT3AIII
KOMIIMJIATOD €€ UCKIIIOUUT.

Hexotopsie Beru #He paboratoT ¢ ‘-g -0’ Takxke, KaK IIPOCTO C ‘=g’ B YaCTHOCTHU, HA Malllu-
HaX C IJTAHUPOBAHMEM WHCTPYyKunit. Ecan coMHeBaeTech, MEPEKOMIIINPYATE ¢ OMHUM KITIOUEM
‘—g’, W ecIm 3TO yCTPAHUT TPOOIIEMy, TOXaIyiicTa, coobImMTe HAM 00 9TOM KakK 00 orrmbke
(BkiIHOUMTE TECTOBBIN puUMep!).

Pannune Bepcun xommnuisiTopa GNU Cu momyckasin BapuaHT KITI0da IJIst OTJIANOUYHON MHPOP-
vannn ‘-gg’. GDB Gombie mHe mommep:kmBaeT 3TOT GOPMAT; €CIN HTOT KITIOY €CTh Y BAIIIETO

koMmuisiTopa GNU Cu, He UCHOBb3yITe €ro.

4.2 HauaJio BBIIOJTHEHUS Balllel TpPOrpaMMbI

run

r Wcnonp3yiiTe kOMaHAy run OJjIsd 3allyCKa Balllell IPOrpaMMbI IION YIPaBJIEHIEM
GDB. Crauaia Bbl IO/KHBI 3alaTh UMs mporpamMMbl (kpome kak Ha VxWorks)
¢ mapamerpamu GDB (cm. ['nasa 2 [Bxon u sexon ns GDBJ, ¢. 9), unun ucnons3ys
koMaHmel file mm exec—file (em. Pasmen 12.1 [Komannsr ms samasus haiios),
c. 105).

Ecmu BuI 3aIlyCKaeTe Ballly IIPOrpaMMy B Cpede BbITIOJTHCHUSI, nonnepmHBanmeﬁ IponecChI,
run co3maeT IMOMYNMHEHHBIN oponecc, m 5TOT IIPOIIECC BBIIIOJJIHAECT Ballly IIPOr'paMMYy. (B cpenax,
HE IIOOOCP2KMBAIOIINX ITPOIECCHI, rull BBIMIOJIHACT IIEPEXOO Ha Ha4vaJIO BalIren HpOI‘paMMBI.)
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Brimonrenune nmporpaMMbl 3aBUCUT OT OIpPENEIeHHON MHOOPMAIN, KOTOPYIO OHA IOJIyYaeT
oT moponusitero ee mporecca. GDB mpemocTaBmser cmocobBl 3a0aTh 9Ty WHOOPMAIIIO, YTO
Bbl NOIKHBL crenaTh DO samycka mporpammbl. (Bbr MoxkeTe m3MeHUTH ee mocsie crapra, HO
Takue W3MEHEHUs BO3IEMCTBYIOT HA Ballly MPOrPAMMY TOJBKO MPU CIEAYIOIEM 3aIlycke.) JTa
nHOOPMAIIIS MOXKET OBITH PA3MIe/IeHa Ha UeTHIPE KATETOPUM:

PARAMETRY .

BamaiiTe mapaMeTphbl, KOTOPBIE HYXKHO IEepeNaTh Ballleil mporpaMMe, Kak mapaMeT-
pbl KOMaHOB! run. Eciam Ha Baren cucteMe mOCTymHA 000I0YKA, OHA UCIOIB3YETCs
IUTSL TIepefadn MapaMeTpoB, TaK UTO MPU WX ONUCAHUU BBl MOXKETE KCIIOIb30BATH
OOBbIUHBIE COTJIAIIEHUs (TaKue KaK PACKPbIBAHNE MIAGIOHOB WM MONCTAHOBKA IIe€pe-
MeHHBIX). B cucremax Unix, BbI MOXKeTe KOHTPOIMPOBATD, KaKast O00I0UKA UCIIOIb-
3yeTcs, ¢ MOMOIIIbIo TiepemenHoit cpenbl SHELL. Om. Pasnen 4.3 [AprymvenTsr sarer
IPOrpaMMbl], ¢. 22.

SREDA. O6eranO Balra mporpamma HacsenyeT ¢Boio cpemy ot GDB, Ho BBI MOXeTe ncmons-
3oBaTh KoMauHIbl GDB set environment u unset environment, uTOOB U3MEHUTH
9aCThb HACTPOEK cpensl, Biausiomux Ha Hee. Om. Paszpen 4.4 [Pabouas cpena sarmei
nporpammei], c. 23.

rABOMJ KATALOG.
Bamra mporpamma wacnemyer ceoit patounii karasor or GDB. Bwr moxere ycra-
HOBUTH pabounit kaTagor GDB komanmoit cd. Cwm. Paspmen 4.5 [Pabounit karamor
Balleil mporpamMmet], c. 24.

STANDARTNYJ WWOD 1 WYWOD.

OG6BrYHO Ballla TPOTPaMMa UCIOJIB3YeT TE YK€ YCTPOMCTBA s CTAHIAPTHOTO BBOIA
u BeiBoa, uTo 1 GDB. Ber MOkeTe IepeHanpaBuTh BBOI U BBIBOI B CTPOKE KOMAHIIBI
Tun, UM MCIOIB30BATh KOMaHIy tty, 9YTOOBI yCTAHOBUTH OPYTOE YCTPOHCTBO IS
Bameli mporpammbl. Cm. Pasnen 4.6 [Beon u BuIBOI Bateir mporpammei|, c. 24.
PREDUPREVDENIE: XoTs mepenampaBiieHIe BBOOA U BBIBOIA PAabOTaeT, BHI HE MO-
JKeTe UCIOIb30BaTh KAHAJLI [JIs IePeNadl BBIXOMHBIX ITaHHBIX OTJIAXKNBAEMOH IIPO-
TpaMMBbl IPYTOI TPOT'PAMME; €CJTH BbI MIONBITAETECH TO CHEIaTh, cKopee Bcero GDB
nepenneT K OTJIaOKe HEITPABUILHOU ITPOTPAMMEI.

Korna BbI momaeTe xOoMaHIy run, Ballla MPOrpaMMa HAYUWHAET BBIMOIHATHCS HEMEIJICHHO.
Cwm. I'masa 5 [Ocranoska u nponoskenuel, ¢. 31, nys o6CyKIEHUsT TOr0, KAK OCTAHOBUTH BAIILy
mporpammy. Kak TOIBKO Ballla MpoOrpaMMa OCTAHOBUJIACH, BbI MOXKETE BBI3BIBATH (DYHKIINU Ba-
el TPOrpaMMBbl, UCIOIB3YST KOMaHe!l print mwmm call. Cm. ['nasa 8 [Ucenenosarne nanubx|,
c. 61.

Ecau Bpems Momumdukaruy BaIirero CUMBOJBLHOTO (aiijia M3MEHUJIOCh ¢ TOTO MOMEHTA, KO-
roa GDB mociemuuii pa3 cY4uThIBAJI CUMBOJIBI, OH YHUUYTOXKAET CBOK CUMBOJILHYIO TAOJINIy U
cunThIBaeT ee 3aHOBO. [Ipu sTom GDB crapaercs coxpaHuThb Balllm TEKYIIIE€ TOYKUA OCTAHOBA.

4.3 ApryMeHTHI Ballleil MpoTrpaMMbIl

AprymMmeHTHI K Ballell mporpaMMe MOryT ObITH 3aaHbl KaK apryMeHTHI K KoMaHae run. OHu
nepenaiTcss 0060I0YKe, KOTOpas PACKPHIBAET CHMBOJIBI I1AGIOHOB U BBIMOJIHIET MePEHAIPABIIC-
HIUE BBOOA-BBIBOOA, 1 C TOT'O MOMEHTA IIOIIAAa0T B Ballly IIPOIPpaMMYy. Bama nepeMeHHas Cpeabl
SHELL (ecsiu OHa CyIIECTBYET) OIpemessieT, Kakyilo 060s0uky ucnonbsyer GDB. Eciu Bl me
onpenenure SHELL, OH uCHonb3yeT 060i0uKy 1mo ymomuanuio (‘/bin/sh’ 8 Unix).

B me-Unix cucremax, nporpammy oObIUHO 3amyckaeT HernocpencTBenno GDB, koTopsrit omy-
JIUpyeT MEepEeHAPABIIEHAE BBOIA-BLIBOIA UEPE3 COOTBETCTBYIOIINE CUCTEMHBIE BBI30OBBI, U CUM-
BOJIBI IIIA0JIOHOB PACKPBIBAIOTCS KOIOM 3allycKa, a He 00O0JIOUKOI.

run 6e3 APTYMEHTOB HCIIOJIB3YET TE€ 2K€ apPr'yMEHTBI, KOTOPbIE UCIIOJIB30BaJINICH Hpenbmyu_[eﬁ
KOMAaHION run, ujam KOTOPbIEC YCTaHOBJICHBL KOMAaHIOI set args.
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set args 3amaeT apryMeHTHI, KOTOPbIe OYIyT MCIOIB30BATHCS MIPU CIIEOYIOIIEM 3allyCKe Ba-
et mporpaMMbel. Ecian y set args HET apryMeHTOB, run BBINOJIHSET BAIy IIPO-
rpammy 6€3 apryMeHTOB. Kcju BbI 3ayCTU/IH BAITY MPOTPAMMY C apryMEHTAMH,
TO €IMHCTBEHHBIN CIIOCOD 3aIlyCTUTH €€ CHOBa 0e3 apryMeHTOB—3TO HUCIOJIb30BATH
set args IO CIIeOYIOIIero 3allyCKa KOMaHOON run.

show args Ilokasarb apryMeHTHI, KOTOpbIE OOy T Iepenanbl Ballleil IIporpaMMe IIPU ee BBI30BeE.

4.4 Pabouas cpema BaIlriei mmporpamMmmMbl

SREDA cocTouT m3 mabopa mepeMeHHBIX Cpembl U ux 3HadeHuil. [lepemenubie cpenbl 0OBLIYHO
XpaHAT TaKnNe OHaHHBbIE, KaK Ballle UM IIOJIB30BaTEJIAd, ,HOM&IHHI/Iﬁ KaTaJior, TUII TepMUHaJIa 1
IyTh TOMCKA IJIS 3amycka mporpamMm. Kax mpaBuiio, Bbl yCTAHABINBAETE MEPEMEHHBIC CPEIbI
¢ TIOMOIIBI0 ODOJIOYKM U OHUW HACIEMYIOTCSI BCEME OPYTUMU IPOTrpaMMaMi, KOTOPbIE BBl BbI-
3piBaeTe. llpm oTamke MOXKET OKa3aThCsl TMOJIE3HBIM MOMPOOOBATH 3allyCTUTH MPOTPAMMY B
W3MEHEeHHOU cpere, He mepesamyckas GDB.

path KATALOG
IHo6asuts KATALOG B Hauaso nepemerHoil cpensl PATH (IyTu HOMCKa BBINOJIHIEMBIX
daiuios), xkak mist GDB, Tak u mis Bamein nporpaMMbl. Bbl MoXeTe ykKaszaTh Ha-
3BaHMA HECKOJILKUX KATaJIOTOB, Pa3lenB UX IPOOEIOM MU CHCTEMHO-3aBICUMBIM
pasmenuresnieM (‘:7 B Unix, ‘3’ 8 MS-DOS u MS-Windows). Ecmau KATALOG yxe
HaXOMUTCS B CIINCKE IIyTell, OH MEePEHOCUTCS B HAYaJIO, TaK UTO IOUCK B HeM OymeT
IIPOM3BONUTHCS PAHBIIIE.

Bor moxeTe mcmonb3oBaTh CTPOKY ‘cwd’, 4TOOBI COCIATBHCS Ha pabOUMil KaTaslor,
KOTOPBIN SIBJISIETCS TEKyIIMM B TOT MoMeHT, korma GDB mpoussomur nouck. Ecau
BMECTO DTOrO BBI HCIOJB3yeTe ‘.’, TO OHa OymeT yKa3blBaTh Ha TOT KATaJOr, B
KOTOpPOM BBI BBHIIOJHMIN KoMaHay path. GDB samenser ‘.’ B aprymente KATALOG

(ma Texymit wyTh) no nobasierus KATALOGA k crimcky Iy Tell mOKnCKa.

show paths
OTo6pa3uTh CHUCOK Iy Tell [ MOUCKA BBIMTOTHIEMBIX (HANIoB (IIEPEMEHHYIO CPEIbl
PATH).

show environment [IMQ-PEREM]
BrisecTu snauenue nepemennoir cpenst IMQ-PEREM, xoTopoe GymeT mepenaHo Baliein
nporpaMme mpu ee crapre. Eciu Bel He ykaswiBaeTe IMQ-PEREM, BriBecTn mHasBa-
HUSI U 3HAYEHUS BCEX MEPEMEHHBIX CPEIbl, TepelaBaeMbIX Ballleil mporpaMmme. Bbr
MOXKeTe COKPATUTh environment Kak env.

set environment IMQ-PEREM [=ZNAMNENIE]
[pucausaetr ZNAMENIE nepemennoit cpensr IMQ-PEREM. 3nauenue menseTcs: TOIBKO
I Bareln mporpaMmbl, HO He mis camoro GDB. ZNAMENIE moxker GbITh 1106010
CTPOKOI; 3HAUYEHUSIMU TIEPEMEHHBIX CPENbI SIBIISIFOTCS MIPOCTO CTPOKM, & WX WHTEp-
npetanuio obecneunBaeT Baria nporpamma. Ilapamerp INAMENIE sasnsercs meobs-
3aTEeIbHBIM; €CJIU OH OITYIIIEH, TIePEMEHHAST YCTAHABINBACTCS B IIyCTOE 3HAUCHIE.

Hampuwmep, sTa komamma:
set env USER = foo

TroBOPUT OTJIaXKIBAEMOI oporpamMMe, 4YTO IIpU IOC/IEAYIOIIUX 3allyCKaX MNMEHEM
nosnb3oBarens sisercs ‘foo’. (IIpoGembl, okpyKarolme ‘=", UCIOIL30BAHBI 31E€CH

LJIsL ICHOCTH, B ,HGI“/'ICTBI/ITGJ'H:HOCTI/I7 OHU HE O65[3&T6JIBHBI.)

unset environment IMQ-PEREM
Y nanuts nepemennyio IMQ-PEREM u3 cpensr, mepenaBaemoit Baleii mporpamMmme. DTo
ornuuaercs or ‘set env IMQ-PEREM =’; unset environment ymaiser mepeMeHHYIO
U3 CPEMbl, a He IPUCBAUBACT €l MyCTOe 3HAYUEHUE.
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PREDUPREVDENIE: B cucremax Unix, GDB BrI3bIBaeT Ballry mporpaMmy, UCHOIb3Ys 0607109~
Ky, YKa3aHHYIO Baleil mepeMenHoi cpensl SHELL, eciu oHa onpeneseHa (uiau /bin/sh, eciu He
onpenerena). Ecnu Bama nepemennas SHELL yka3biBaeT Ha 060JI0UKY, KOTOPasl BLINOIHSET (harli
MHUIIAIN3ANMT—TaKoi Kak ‘. cshrc’ misa obomouku C-shell, winu . bashrc’ mis BASH—mo6as
mepeMeHHast, KOTOPYI0 BbI YCTAHOBUTE B 5TOM (halijie, BO3NECTBYET Ha Ballly mporpamMmy. B
9TON CBSI3U, BBl MOXKETE 3aX0TETh MEPEHECTN YCTAHOBKY IMEPEMEHHBIX CPeNbl B (alliibl, KOTOPBIE
BBIMOJIHSIIOTCS. TOJIBKO IIPU BAIlleM BXOIE B CUCTEMY, Takue Kak ‘.login’ umm ‘.profile’.

4.5 Pabouunn kaTaJjior Balllel IIporpaMMbl

Kaxnpiit pa3, korma Bbl 3aIycKaeTe CBOIO MIPOrpaMMy KOMAHION run, OHA HACIenyeT paboamit
KaTajor oT Tekyiiero pabouero karajora GDB. B mauansubiii MomenT, pabounit karamor GDB
HACJIELYETCs. OT €r0 POAUTEILCKOTO Iporecca (06BIMHO 060IIOUKM ), HO BbI MOXKETE 3a1aTh HOBBII
pabounit karasmor komaunon cd u3z GDB.

Pa6ounit karamor GDB Taxxke cIyXuT KaTaJoroM IO yMOJTYAHWIO HJIs KOMAaHI OTJIAIUMKa,
onpenersomx neitcteust ¢ daitamu. Cum. Pasnern 12,1 [Komasns: miis sananus daitios], ¢. 105.

cd KATALOG
Ycranosuts pabounit katagor GDB B KATALOG.

pwd Brsectu pabounit karamsor GDB.

4.6 BBoa u BBIBOO Ballleil IPOrpaMMbI

ITo ymomuanuio, mporpaMmMa, KOTOPYIO BHI 3amyckaere mon ynpasiernuem GDB, ocyiectsiis-
eT BBOO W BBIBOI Ha TOT ke TepMmumuajg, uro m GDB. s Bsammoneitcteus ¢ Bamu, GDB
MIEPEKITI0IAET TEPMUHAJ B CBOU COOCTBEHHBIN TEPMUHAILHBIN PEKUM, HO OH 3AIINCHIBAET Tep-
MUHAJIbHBIE PEXUMBI, KOTOPBIE UCIIOIB30BAIIA, BAIlla IPOTPAMMA, U TEPEKITI0IaeTCs HAa3al K HIM,
KOT[1a BBI IPOMIOJIXKAETE BHIMTOTHEHNE TTPOTPAMMBIL.

info terminal
Omrobpaxaer uubopmanuio, 3anucanuyio GDB 0 TepMuHAIBLHBIX pexuMax, KOTO-
pBIe UCIOJIB3yeT Ballla IIPOrpaMMa.

Bbl MoOXKeTe mepeHanpaBUTh BBOL 1/l BBIBOI Balllell IPOTrPAMMBIL, MCIIOJIb3YsI IIePEeHAIIPaB-
sleHre 060JI0YKU C TTOMOIIIBIO0 KOMaHAbl run. Hampumep,

run > WYHODNOJ-FAJL
3aIyCcKaeT Ballly TporpaMmy, meperamnpasiiss ee Beison B ‘WYHODNOJ-FAJL’ .

Hpyroit crmocob 3amaThb, Kak Ballla IPOrpaMMa [OOJKHA OCYIIECTBIISITH BBON U BBIBOO —
MCIOB30BATh KOMAHMIY tty. OTa KOMaHmAa TPUHUMAET B KAUeCTBE arpyMeHTa uMs daiiia,
KOTOPBIT 6YIeT UCIOIB30BATHCS MO YMOIUYAHUIO Tk OYAyIINX KOMAHI run. JTa KOMaHOa TaK-
e cOpachIBaeT YIPABIIONING TEPMUHAJ IS TOUYEPHEro MpoIecca M OymayImx KOMaHI run.
Hampuwmep,

tty /dev/ttyb

YKa3bIBaeT, UTO IIPOIECCHI, 3allyIIeHHbIE IIOCTEOYIONINMI KOMAaHOAMU Tun, NJis BBOHA U BBI-
BOIA KCIOJL3YIOT IO YMOJIUAHUIO TepMuHAI ‘/dev/ttyb’, mw uTO OH OyIeT UX YIIPABIISIOIIIM
TEPMUHAIIOM.

YlBHOE mepenampaieHme B run 3amerraeT 3p@deKT KOMAHOLI tty OjIsd YCTPONCTB BBOIA-
BBIBOZA, HO HE €€ BO3MeCTBUE Ha YIIPABIIAIOIINN TePMUHAJL.

KOF,ZIa, BbI UCIIOJIB3yETE KOMaHIy tty 1IN IIepeHallpaB/IsgeTe BBOO B KOMaHOe run, N3MeHAeTCA

Tonbko BBOonm DLQ WAEJ PROGRAMMY. Bsom mis GDB mo mpexmemy mpoucXomuT depes Bairll
TepMUHAI.
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4.7 OTmanka 3amyIlIeHHOTO paHee IIpoliecca

attach IDENT-PROCESSA
OTa KOMaHIa MPUCOENNHIETCS K BBIIOIHSIIONIEMYCs IIPOIECCY —IIPOIECCY, KOTOPBI
6e1 3amymer BHe GDB. (Komanna info files mokasbIBaeT Ballll aKTUBHBIE Iie-
mu.) B kadecTBe aprymenTa koMaHIa Hoiydaer uneHTudukaTop mpouecca. O6bra-
HBI criocob y3HaTh naeHTudmkaTop Unix-mponecca—BOCHONIB30BATECS yTHINTON
PS WM KOMaHOOoi 000si0uku; ‘jobs -1'.

attach me noBTOpseTCs, €CiIu BBl HaXXMeTe BTOPOHN pa3 IOCJIe BBITTOTHEHUS
KOMAaH]IHI.

Yrobbl ncmoIbp30BaTh attach, Balma mporpaMMa IOJIXKHA, BHIIOJIHITLCS B Cpede, MOIIep K-
BaIOIIEN TPOIECCHl; HampuMep, attach He paboTaeT Ha CHENMAIBHBIX MAIIIMHAX, HE MMEIOIITNX
OMEPAITMOHHON CUCTEMBI. BBl TakKe MOMXKHBI 001aaaTh MOTHOMOUNSIME IS TTOCBIIKW CUTHAJIA,
IPOTIECCY .

Korna Ber ncone3yere attach, OTIagInK HaXOOUT IIPOTPAMMY BBIIIOJIHSIOIETOCS IIPOIecca,
IIPOU3BOLS HOUCK CIEPBa B TEKYIeM pabodeM KaTajiore, a 3aTeM (ecim IporpaMMa He HaflmeHa),
UCIIONB3Ysl Iy TU IIOMCKA UCXOMHBIX (ainos (cMm. Paznern 7.3 [Oupenenenne kaTajgoros ¢ nexom-
mev daitravu], c. 57). Takxke, i 3arpy3Ku IpOrpaMMbl BBl MOXKETE UCIOIB30BATH KOMAHILY
file. Cm. Pasmen 12.1 [Komannsr nus 3amanus daitos|, c. 105.

Ilepeoe, uro GDB pmemaer mocie mNOOrOTOBKKM YKA3aHHOTO IIPOIECCA K  OTJIAIKe —
OCTaHaBJ/INBAaET €TO0. BI:)I MO2KeETe HCCJIeNOBATh W N3MEHATH HpI/ICOG,HI/IHGHHbeI oponecc BceMun
komaugamu GDB, koTopble OOBIMHO MOCTYIHBI, KOT[Ia BbI 3aIlyCKAaeTe IIPOIECCHI ¢ TOMOIIIBIO
run. Bbel MoxeTe ycTaHaBIMBATL TOYKH OCTAHOBA; BbI MOXKETE IIOIIATOBO BBINOIHATH
IpOrPaMMy U IPOHO/IKUTEL €€ OOBITHOE BBLINOJIHEHNE, BLI MOXKETE M3MEHSITL OOJIACTH MAHHLIX.
Ecmu B pemmmTe mpomoiKuThL BHITOJIHEHNE IpoIecca mocie npucoenuuenus ¥k wemy GDB, Bor
MOXKeTe HUCIOJIb30BaTh KOMaHIy continue.

detach Korna BbI 3akOHUMIN OT/IaXKUBATH MPUCOENMHEHHBIN MIPOIECC, ISl €T0 OCBOOOXK Ie-
uust u3 non ymupasienuss GDB Ber MoxkeTe ucnonb3oBaTh koMmauay detach. Orco-
eMUHEHNe MPOoIecca MPonokaeT ero BoimonHeHue. [locie xomanmbr detach, sToT
nporiecc u GDB cHOBa cTAaHOBSTCS COBEPIIIEHHO HE3ABUCUMBIMU, U BBl TOTOBBI ITPUCO-
€IUHUTDH WX 3aIyCTUTH C MIOMOIIBIO run npyroi mporecc. detach He MOBTOPSETCS,
€CIIi BBI HaKMeTe €Ille pa3 IOCJIe BBITOTHEHUS KOMAHIIBI.

Ecnu o1 Boiiinere u3 GDB wiu ucnosnb3yere KOMaHIy run, MOKa ¥ Bac €CTh IPUCOSIUHEHHBII
nporiecc, Bul yobeTe 3ToT mporecc. 1o ymomuanuio, GDB sanpammuBaer monTBepkaeHue, ecian
BBl TBITAETECH CHENATH OMHY W3 STUX BeIeil; BbI MOXKETe KOHTPOJIUPOBATH, HYKHO BaM 5TO
MONTBEPKICHNUE WU HeT, UCIOIb3yst KoMauay set confirm (cm. Paszpen 15.6 [HeoOssarensube
IpenyIpeKIeHns u coobienus|, c. 154).

4.8 YHUUTOXEHUEe 0UepHEro Impoiecca

kill YHUYTOXUTE HOUEPHUN MPOIECC, B KOTOPOM BAallla, TPOTPAMMA BBITOIHSIETCS IO
yupasieaunem GDB.

DTa KOMaHIa I0JIe3HA, €CJAW BBl XOTUTE OTJIAAUTH HAMII MaMSITH, 8 HE BBITOJTHSIIOIITIICS
nporecc. GDB urnopupyet mrobble maMIbl TaMsaTH, IOKa Ballla IPOrpaMMa, BLIIOIHIETCS.

B HEKOTOpBIX ONEeparmoHHBIX CHCTEMAX, IIPOrpaMMa He MOXKeT ObITh BhINojHeHa BHE GDB,
MIOKa y BaC €CTh B HEWl TOYKW OCTAHOBA, YCTAHOBJICHHLIE OTJANYUKOM. B 5TOH CHUTyaluu BbI
MOXKeT€e HCIOJIB30BaTh KOMaHOy kill, 4TOOBI pa3pelnTh BLIIOTHEHUE Balllell IpPOrpaMMBI BHE
OTJIATINKA.
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Komanma kill Takke TOJIe3HA, €CJIU BBl XOTUTE MEPEKOMIUINPOBATH U MEPEKOMIIOHOBATH
Ballly IporpaMMy, TaK KaK BO MHOI'HX CHCTEMaX HEBO3MOXKHO MONUGUIMPOBATH UCIOIHIEMBIN
daiir BO BpeMs BBITIOJHEHUS MPOIECCa. B BTOM ciiydae, KOTZla BbI B CJCAYIOIINN pa3 BBemeTe
run, GDB 3ameTuT, 94T0 (haiis N3MEHUIICS, 1 3aHOBO IIPOYUTAET CUMBOJIbHYIO Tabuiry (cTapasich
[IPU 5TOM COXPAHUTH BAIU TOUKHM OCTAHOBA).

4.9 OTaagka mporpamMM C HECKOJIBKUMU HUTIMU

B mekoTopwix omeparmonnbix cucremax, Takux kak HP-UX u Solaris, omma mporpamma
MoxkeT uMeThb HeckKoilbko NITEJ Bemonmenuws. Toumas ceMaHTUKa HUTEN MEHSETCS OT OIHON
OIlEPAITNOHHON CUCTEeMBI K NPYroHf, HO B OOIIEM, HUTU OOHON IPOTIPAMMBI CPOIHU HECKOIBKUM
IPOIIECCAM—3a MCKITIOUEHIEM TOTO, YTO OHU PA3IEIISIOT OMHO aIPEeCHOE IIPOCTPAHCTBO (TO €CTh,
BCE OHM MOT'YT KCCIIEIOBATH U MOAUGMUIUPOBATH OMHU U Te ke nepeMenHbie). C npyroit cTopo-
HBI, KaXXIas HUTh UMEET CBOU COOCTBEHHBIE PETUCTPHI U CTEK BBITTOJTHEHUSI, W, BO3MOXKHO, CBOU
COOCTBEHHBIE yIACTKU MAMSITH.

GDB npenocrasmiser cienyrorme BOZMOKXHOCTH ST OTIAIKI MHOTOHUTEBBIX TTPOTPAMM:
ABTOMATHUYECKOE YBEIOMIICHIE O HOBBIX HUTSIX
3 )
thread NOMER-NITI’, xomanma miist EPEKTIOYUCHIIS MEXKITY HUTSIMI
‘info threads’, komaHnma mjs 3anpoca MHOOPMAIMY O CYIIECTBYIOIINX HUTIX

‘thread apply [NOMER-NITI] [all] ARG’, komMaHma OIS MIPUMEHEHNs] HEKOTOPOH KOMAHIBI K
CIUCKY HUTEN

® TOYKHN OCTaHOBa, OIIpencyiaeMbIC OTOEJIBHO MOJIA KaXXJIO HUTU

PREDUPREVDENIE: DTu BO3MOXKHOCTE MOCTYIHBI €Iile He B JIIOO0M KOH(MUTYparum
GDB, rme oneparumonnas cuctema nonnepxusaer autu. Ecnu Bamn GDB we mon-
IepXKUBaeT HATH, 3TU KOMAHOLI He mMeloT addexkta. Hampumep, B cuctemax 6e3
nonnepxkku #HuTer, GDB Huvero we BoiBonuT Ha KoMaHmy ‘info threads’, u Bcerma
oTBepraeT KoMaHny thread, kaxk B 3TOM IpuMepe:

(gdb) info threads

(gdb) thread 1

Thread ID 1 not known. Use the "info threads" command to
see the IDs of currently known threads.!

Bosmoxnoctu ornanku Hureit GDB mossosisior BaM HaOIOOATH BCE HUTU BO BPEMS BBIIIOJ-
HEHUs BAIllell TPOTpPaMMbl, HO Korma ymupasienue nepexomuT K GDB, omma xoHKpeTHas HUTH
BoImensieTcs mits oTnanku. Owna masweiBaeTcs TEKUJEJ NITX@. Ornamounbie KOMaHIBI MOKA3HI-
BalOT MHDOPMAIINIO O IPOrPAMME C TOUKH 3PEHUS TEKYIIeH HUTH.

Korna GDB o6uapy:uBaeT HOByIO HUTH B Balllell IpOTDaMMe, OH BBIBOOUT [IJIsl HEE WIIEH-
TuduKaTOp Ha IMeIeBoi cucteme ¢ coobirrenueMm B dopme ‘[New SIST-TEG]’. SIST-TEG aBmsaercs
UOeHTUPUKATOPOM HUTHU, UYbd (HOopMa Pa3ImIaeTCs B 3aBUCUMOCTU OT KOHKPETHOU CHUCTEMEI.
Hampumep, B LynxOS BBl MOXKeTE YBUOETH

[New process 35 thread 27]

xorma GDB zameuaer moByto HutTh. Hampotus, B cucteme SGI, SIST-TEG BeIrIssmuT mpocTo Kak
‘process 368’, 6e3 MOMOTHUTEIBHBIX CHEIN(PUKAIIII.

st ornamounsix teseir, GDB mpucBanBaeT cBom coGCTBEHHBIE HOMEDA HUTEH—BCErIa B
BIHJIE OHOTO IEJIOT0 YUC/Ia—KaXKIO HUTU B BaIllell IIPOrPaMME.

info threads
BriBecTu xpaTkyio mapopManmio 060 BCeX MMEIOIINXCSI B MAHHBIA MOMEHT B Balllel
nporpavme HuTsx. s xaxnoin autu, GDB oTo6paxaer (B aTOM mopsinxe):

I Hurs ¢ uneatudukaTopoM 1 memsBecTHa. VcmombsyiiTe komammy "info threads", aTrober momyunTs MOEHTH-
¢duxaropsr usBecTHbIX HuTen. (PRIM. PEREWODMIKA)
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1. momep uuTu, HaszHaueHHbIT GDB
2. umnentudukaTop HUTH Ha nesesoir cucteme (SIST-TEG)
3. KpaTKue CBEINEHHNS O TEKyIIeM KaIpe CTeKa IJIs STOH HUTH

3Be3nouka ‘*’ cieBa oT HoMepa HuTu GDB o6o3HaUuaeT TekyIryio HUTS.
Hampuwmep,
(gdb) info threads
3 process 35 thread 27 0x34e5 in sigpause ()
2 process 35 thread 23 0x34e5 in sigpause ()
* 1 process 35 thread 13 main (argc=1, argv=0x7ffffff8)
at threadtest.c:68
B cucremax HP-UX:
st ormamounsrx nesnet, GDB npucBanBaeT cBou cobGCTBEHHBIE HOMEDA HUTEH—HEOOIBIIINE
neJjible, IPprUCBanBaeMbI€ B IIOPAOKE CO3OaHUA HUTEH— Ka.)KI[OfI HHUTU B Balllen IIporpamMme.

Korna GDB obrmapyx)uBaeT HOBYIO HUTH B Ballleil TpOrpaMMe, OH BBIBOOAUT KAaK HOMED HUTH,
npucsoenunii GDB, Tax um unmenTudukaTop Ha IEJEBON CUCTEME Jjisd HUTHU C COOOIIEHUEM B
dopme ‘[New SIST-TEG]’. SIST-TEG sBrsercs nneHTUPUKATOPOM HUTHU, UbsS (DOPMA PA3TUIALTCS
B 3aBHUCHMOCTH OT KOHKpeTHOU cructeMbl. Hampumep, B HP-UX, xorma GDB 3ameuaer mHOBy1O
HUTb, Bbl YBUIUTE

[New thread 2 (system thread 26594)]

info threads
BriBecTu xpaTkyio nadopManmio 060 BCeX MMEIOIINXCS B MAHHBI MOMEHT B Balllel
nporpamme HuTsx. s xaxnoin autu, GDB oTo6paxaer (B aTOM mopsiaxe):

1. momep uuTu, HazHaueHHbIT GDB
2. unentudukaTop HUTH Ha nesesoir cucteme (SIST-TEG)
3. KpaTKue CBEIEHUs O TeKyIIeM Kalpe CTeKa I 9TON HUTH

3Besmouka ‘*’ cjeBa oT HOMepa HuTu GDB o3mawaeT TEKyIyio HUTH.
Hampuwmep,

(gdb) info threads
* 3 system thread 26607 worker (wptr=0x7b09c318 "@") \

at quicksort.c:137
2 system thread 26606 0x7b0030d8 in __ksleep () \

from /usr/lib/libc.2
1 system thread 27905 0x7b003498 in _brk () \

from /usr/lib/libc.2

thread NOMER-NITI
Crenats auth ¢ Homepom NOMER-NITI Tekyreit. Apryment komanmsr, NOMER-NITI,
sBIIsieTCst BHyTpeHHnM HoMepoM HuTu GDB, xoTopsiit mokasan B mepBoM moste ‘info
threads’. GDB orBeuaeT, BBIBOIS CUCTEMHBIN MOEHTUMUKATOD BBIODAHHON BaMu
HIATU, 1 0030p ee KaIpa CTeKa:

(gdb) thread 2
[Switching to process 35 thread 23]
0x34e5 in sigpause ()

Taxxke xax u ¢ coobieruem ‘[New ...]", opma Tekcra mocie ‘Switching to’ 3a-
BUCUAT OT COIVIALIEHUN NI UACHTUGUKAIINY HUTE B Balllell cICTeMe.
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threads apply [NOMER-NITI] [all] ARG
Komanna thread apply mo3BosisieT BaM IPUMEHNTH KOMAHIY K OMHOM MM HECKOIIb-
KIM HATSM. 3amafiTe HOMepa HUTEeN, Ha KOTOpPhIe Bl XOTUTE BO3IEHCTBOBATDL, B
aprymeaTe NOMER-NITI. NOMER-NITI—osT0 BHyTpenuuit Homep autu GDB, koTo-
pBIiT TTOKa3aH B mepBoM mojie ‘info threads’. YUToObl IPUMEHUTH KOMAHIY KO BCEM
HUTSIM, UCTHOB3yliTe thread apply all ARG.

Korma GDB ocranasiuBaeT Balry mporpamMmy, BCJIEOCTBUE TOUYKN OCTAHOBA, UJIU IO CUTHAJLY,
OH aBTOMATHUYECKHU BBIOMPAET HUTh, B KOTOPOU MOSIBIJIACH TOYKa ocTaHoBa miau curaana. GDB
IpenynIpekaaeT Bac O MEPEKII0UEHNN KOHTEKCTa coobirienneM B (opme ‘[Switching to SIST-
TEG]’ miisg mpoeHTUDUKAIIINA HATH.

Cwm. Pasmen 5.4 [OcTaHoBKa M 3aIlyCK MHOTOHUTEBBLIX IIPOrpaMM|, ¢. 48, I HOIOIHUTENb-
Holl mH(MopManunu o noseneHun GDB, xorma Bbl OcTaHaBIMBaeTe U 3aIlyCKaeTe MHOTOHHTEBYIO
IIpOrpamMMy.

Cwm. Pasmen 5.1.2 [Yeranoska Touek wabmonesus|, ¢. 35, s nHGOpMAIMK O TOYKAX HAOIIO-
NIeHNsI B MHOTOHNTEBBIX ITPOTDaMMaXx.

4.10 OTsagka MHOTOHUTEBBIX MPOTpaMM

B GompimmacTBe cuctem, GDB He nMeeT cnenuasibHON TOMAEPKKY TSI OTJIAIKN TPOTPAMM,
CO3MAIONINX MONOTHUTEIbHBIE TIPOIeCCHl ¢ moMornbio yukiun fork. Korma mporpaMmma BbI-
seiBaeT fork, GDB Gymer mpomomkars OTIAnKy POMUTEIBCKOTO IMPOIECCa, a HOUYEPHUN MIPO-
necc OymeT BBITOITHSATHCS OECHPENsSTCTBEHHO. HCiin BBIOSHEHUE NOUEPHEro IMPOIECCa MONIET
0 MeCTa, I'e Bbl YCTAHOBUJIN TOYKY OCTAHOBA, HOUEPHUN Iporecc noiyuuT curxHail SIGTRAP,
KOTOPBII MPUBENET K OCTAHOBKE TIPOIecca (€ OH He IePEeXBATHIBAET STOT CUTHAJ).

Omuaxo, eciu BB XOTUTE OTIANUTH MOUEPHUIN MPOIECC, CYIIECTBYET MOCTATOTHO MPOCTOE
perrenne. IlomecTuTe BBEI30B sleep B KOO MPOrPAMMBI, KOTOPBIN TOYEPHUN MIPOIECC BHIIOITHUT
nocite fork. MoxkeT GbITH yIOOHBIM BBI3BIBATH Sleep TOIBKO €CIIU YCTAHOBIIEHA OMPEIeIeHHAS
mepeMeHHasl CPeNbl WM €CJIN CYILIECTBYeT OIpeneleHHBIN (daill, Tak YTO 3alepkKa He OymeT
MIPOUCXOONTE, €CJAN Bhl HE 3aXOTUTE OTIAXKWBATHL MOUepHUE mporecc. [loka mouepHuil mporecc
CIUT, UCIOIB3YHATE MPOrPAMMY PS [JIS MOIYUEHUs ee UACHTU(PUKATOPa MPOIecca. 3aTeM yKa-
xure GDB (HoBOMY 5k3emmisapy GDB, eciiu BBl oTiaxuBaeTe Takke U POMUTEIBCKUAN IIPOLIECC )
IPUCOENUHUTHCS K modepHeMy mporeccy (cm. Paspern 4.7 [ITpucoenunenue|, ¢. 25). Haunnas c
3TOTO MOMEHTA, BbI MOXKeTe OTJIaXKMBATH JIOYEPHUN MPOIECC TOYHO TaKiKe, KaK JIT0O0N mpyron
IIPOLIECC, K KOTOPOMY BBl IIPUCOCOUHUIINCE.

B cucreme HP-UX (Tomnbko B Bepcusx 11.x u Gonee mosmuux?) GDB mpemocrasiser cpen-
CTBa IS OTJIAOKU IIPOrPaMM, KOTOPBIE CO3MIAI0T NOMOJIHUTEIbHBIE IIPOIECCHI, UCIOIb3Y s DYHK-
nun fork nnum viork.

Ilo ymomuanuio, korma nporpamma BerButcsa, GDB GymeT nmponomkars OTIaOKy POOUTETb-
CKOTO TIpOIlecca, a MOYepHUHN MPoIecc OymeT BBIMOITHITHCSI OeCITpensTCTBEHHO.

Ecnn BBl X0THTE OTIIAXUBATEL NOYEPHUN IIPOIIECC BMECTO PONUTENILCKOrO, UCIONIBL3YITe KO-
MmaHny set follow-fork-mode.

set follow-fork-mode REVIM
YcranaBiuBaeT peaxknuio OTaaaunKa Ha Bb3oB fork mmu viork B mporpamme. Boi-
30B fork mmum vfork cozmaeT moBbI mporecc. REV IM moxeT GbITH:

parent Iloce BeTBIEHUS OTIAXKIBACTCS MCXOMHBIN oporecc. IIO‘IepHI/Iﬁ Ipo-
II€CC BBIIIOJIHACTCS 6€CHpeHﬂTCTB6HHO. Chve) IIOBEOCHUEC II0 YMOJ/IYaHNIO.

child IToce BeTBIEHUST OTIIAXXWBAETCSI HOBBIM MPOIECC. POmuTenbeKuil mpo-
11eCC BBINIOJIHAETCS OeCIpensTCTBEHHO.

ask Ornamunk OymeT 3ampalinBaTh OMWH U3 STUX BAPUAHTOB.
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show follow—-fork-mode
OTobpaxkaeT TEKYIIYIO PeakIuio OTIaaunKa Ha Bb3oB fork mwim viork.

Ecnu BbI 3amparmBaeTe 0T/IanKy nodepHero mporecca u 3a viork ciemyer exec, GDB BbI-
TIOJIHSIET HOBYIO NPOrpaMMy IO TEPBOM TOYKM OCTAHOBA, YCTAHOBJIEHHONW B Heil. KEcmm y Bac
OblTa yCTAHOBJIEHA TOYKA OCTAHOBA Ha (PYHKIIMMW main B Balllell MCXOMHOW mporpamMme, oHa Oy-
eT TakKXKe YCTAHOBJIEHA Ha Main B HOUYepHEM IIPOIIECCE.

Korna mouepnuil mpoiiecc mopoxkmaeTcst BEI30BOM VEork, BbI He MOXKeTe OTIaXKUBAThH HOUYEP-
HUI WIN POOUTEIBCKUN IIPOIlece OO TeX IIOp, IOKA He 3aBEPIINTCS BBI30B eXec.

Ecmu Ber maere GDB xomammy run mocse BBIOTHEHUS exXec, HOBash IPOrpaMMa CTapTyeT
3aHOBO. YTOOBLI Mepe3amyCcTUTh PONUTEILCKUN IPOIeCe, NCIOIL3yiiTe KoManny file ¢ uMmeHem
BBIIIOJIHAEMOrO (haiiyla pOouTeIbCKON IPOrpaMMEL B KadeCTBe apryMeHTa.

Bor moxkere mcrnonb3oBaTh KoMaHIy catch, uyrobbl octaHoBuTh GDB, korma cmeman BbI30B
fork, vfork mmm exec. Cm. Pasnen 5.1.3 [Yeranoska Touex nepexsaral, ¢. 37.
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5 OcTaHoBKa M IIPOMOJI2KEHNE MCIIOJTHEHUS

OCHOBHBIE T1e/I TPUMEHEHUS OTJ/IQIINKa—OCTAHOBKA, BAIIIEl MPOrPAMMBI [I0 €€ 3aBEPIIICHU,
nan 9TOOBI B CiTydae HApPYIIEHUN B pab0oTe Balllell TPpOrPaMMbl BBl MOTJIA BBISICHUTH WX IPUINHY.

BuayTpn GDB Barma mporpaMmmMa MOXKeT OCTAHOBUTBCS MO HECKOIBKUM ITPUYNHAM, TAKIM KaK
CUTHAJI, TOYKa OCTAHOBA, UJIU JOCTUXKEHNE HOBOI ¢Tpoku mocite komaunsl GDB, Takoit kak step.
3areM BBI MOXKETE UCCIEIOBATH U U3MEHSATH 3HAUEHUS TIEPEMEHHBIX, YCTAHABINBATEL HOBBIE TOU-
KI OCTAHOBA U yHOAISITH CTAaphle, U 3aTeM IPONO/IKUTE BhimoaHerue. O6brauo, BeiBoquMbe GDB
COOOILIEHNSI IPENOCTABIIAIOT TOCTATOUYHYIO THOOPMAIINIO O COCTOSIHIY Balllell IPOTrPaMMBbI, HO BbI
TaKKe MOXKeTe 3allpOCUTH 3Ty MHDOPMAIIUIO IBHO B JI000€ BpeM:.

info program
OTob6pa3uTh HHPOPMAIINIO O COCTOSHUN BAIlleil TPOrPAMMBL: BLIIOIHIETCS OHA WX
HeT, KaKIM IIPOLIECCOM OHa SIBJIACTCS M IOYEMy OCTAHOBIICHA.

5.1 Touku ocTaHOBa, TOUKM HAOJIOAEHUS N TOUKHU IepexBaTa

TO0™KA OSTANOWA ocramaBimBaeT Ballly IPOrpaMMYy BCSKWIl pa3, KOTHa €€ BBLIMOJHEHUE I0-
CTUTAET ONPENeSIeHHON TOYKM. [T KakKImoil TOYKKM OCTAHOBA BbI MOXKETE HOOABIISTL yCIIOBUS
IJIS JTy9IIer0 YIPABIEHUs YCIOBUSIME OCTAHOBKU. BBI MOXeETe yCTAHABIMBATH TOUYKU OCTAHO-
Ba KOMaHION break m ee BapmanTamu (cMm. Paszmern 5.1.1 [Yeranoska rtouex ocranosal, ¢. 32),
9TOOBI 3aaTh MECTO, TIIe IOJIKHA OCTAHOBUTHLCS BAIlla IPOTPaMMa, 10 HOMEPY CTDOKW, UMEHU
(OYHKIIIY W TOYHOMY aIIpecy.

B konturyparmuax HP-UX, SunOS 4.x, SVR4 u Alpha OSF/1, Bel MOXeTe ycTaHABINBATH
TOYKHM OCTAHOBa B pa3lelsgeMbIX O6mOImoTekax IO 3allyCKa BBINOJHAeMOro daira. B cucremax
HP-UX cymectByer He60IbIIIOE OrpaHUYCHUE: BBl HOKHBI MOMOXKIATH, IIOKa IpPOrpaMMa He
[IEPECTAHET BBINOIHITHCS, IS YCTAHOBKI TOUYEK OCTAHOBA B MOAIPOrpAMMaxX U3 Pa3HessieMOi
6ubIMOTEKN, KOTOPHIE He BBI3BIBAIOTCS HAPSIMYIO U3 IIPOrPaMMBI (HALIPUMED, IOAIPOrpaMMaX,
SBITIOIINXCS apryMeHTaMI BbI30Ba pthread_create).

TONKA NABL@DENIQ—>5T0 crienuaiibHas TOYKA OCTAHOBA, KOTOPas OCTAHABIUBAET BAIIly MPO-
rpaMMy IPU U3MEHEHNU 3HAYEHUS BbIPaXKEHUSA. DBBI NOIKHBI MCIOIB30BATH APYIYIO KOMaHIY
I ycTaHOBKM TOuky Habmonenus (cM. Pasmen 5.1.2 [Veranoska touex wabmonenus|, ¢. 35),
HO TIOMUMO 3TOTO, BBI MOXKeTe 00paInaThbCs C Hell Tak Ke, KaK C JII0OON IPYTrol TOYKOW OCTaHO-
Ba: BBI BKJIIOUAaeTe, OTKITIOUAETEe U yoaIsseTe TOUKM OCTAHOBA W TOUKN HAOIIONEHNS TP ITOMOIIIN
OOHUX I TeX K€ KOMaHII.

Brr MoxkeTe ycTaHOBUTD, UTO 3HAUYEHUS U3 BAILIEN IIPOrPAMMBI TOJIXKHBI OTOOpaXKaThCs aBTO-
maruueckn, korna GDB ocranasmusaercs B Touke octanosa. Cm. Paszmen 8.6 [AsromaTuueckoe
orobpaxenue], c. 66.

TONKA PEREHWATA—>To0 mpyras crenuajn3upoBaHHAsS TOYKa OCTAHOBA, KOTOPas OCTAHABJI-
BaeT Ballly IPOrpaMMy IIPU BO3HMKHOBEHHUU COOBITHS OIPENEIeHHOTO THUIA, TAaKOr'o KaK BbIOpa-
ceiBaHme uckimodeHus B Cu++ mn 3arpyska 6ubiamorekn. Taxke Kak ¢ TOYKAMU HAOIIONEHNUS,
BbI UCIOJIB3yeTe OPYTYI0 KOMaHIy IJisi yCTAHOBKU TOYKM Iepexsara, (cMm. Paszmen 5.1.3 [Yera-
HOBKA TOUCK mepexsaral, ¢. 37), HO HOMIMO 9TOrO, BBl MOXKETe OOpAIAThCS C Hell Tak JkKe, Kak ¢
m06oit apyroit Toukoit ocranosa. (Ilis ocTaHoBKM, KOorma Ballla IporpamMma IOJIyYaeT CUTHAI,
ucnosnb3yiiTe komanay handle; ecmorpure Pasnen 5.3 [Curnassi], c. 46.)

Korma BbI co3maere Touky ocraHoBa, Habmomenus win nepexsata, GDB npucBauBaer eit
HOMED; DTH HOMEPA SBIISIOTCS IMOCIENOBATEIBLHBIMI IEJILIMI YHCTAMEI, HAUMHAIOIITIMUICS C eOu-
Huibl. Bo MHOTUX KOMaHOAX I YIPABICHUS PA3IUIHBIMUA BO3MOXKHOCTSIMU TOYEK OCTAHOBA,
BBI UCIIOJIB3yEeTE DT HOMEPA IS YKA3aHUsI, KAKYIO TOUKY OCTAHOBA BBl XOTUTE M3MEHUTH. Kax-
mas Touka ocranosa MoxkeT ObITh WKL@ENA mmu OTKL@ENA; eciiu Touka ocTaHOBa OTKIIIOUEHA,
OHA HEe OKAa3bIBAeT HUKAKOIO BIIMSHIS HA BAILy IIPOrPAMMY, IOKa BbI CHOBA HE BKJIIOUUTE €€.
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Hekoropsie xomaunsr GDB momyckaior B KauecTBe yKaszaHUs TOYEK OCTAHOBA, HA KOTOPBIE
OHI NEMCTBYIOT, UX NUANA30HbI. [rmama3oH TOYeK OCTAHOBA—H3TO WX HOMED OMHOM TOUKH,
Hampumep ‘5’ WM OBa TaKUX HOMEPA, B MOPSOKE YBEJIUUCHUS, PA3feeHHbIE neducoM, HAIIPU-
Mep ‘5-7’. Korma xoMaHme 3amaeTcsl DUAIA30H TOUEK OCTAHOBA, OHA NMEWCTBYET HA BCE TOUYKU
OCTaHOBa B 9TOM IHAIIa30HE.

5.1.1 YcTaHoBKa TOUYEeK OoCTaHOBA

Touku ocTaHOBA YyCTAHABIMBAIOTC KOMAHION break (cokparento b). Benomorarenbuas me-
peMeHHas oTianunKa ‘$bpnum’ XpaHUT HOMED MOCIENHEN yCTAHOBIEHHON BAMHI TOYKU OCTAHOBA,
cmorpute Pasnen 8.9 [Benomorarensubie nepeventnie], ¢. 73, mis 06CYXKOEHUS TOTO, YTO B
MOXKETE MeJIaTh CO BCIIOMOTATEIbHLIMI IT€PEMEHHBIMU.

Brr moxere 3aJaBaTh MECTO OJId YyCTAaHOBKU HOBOW TOYKHM OCTAHOBA HECKOJIIBLKIMU CIIOCOOAMI.

break FUNKCIQ
YcranoBuTh TOUKy octanosa Ha Bxome B dyuknmio FUNKCIQ. Ilpu ucnonbzoBamuu
SI3BIKOB, MOITYCKAOIINX MEPerpy3ky cuMBoyioB, Takux kak Cu++, FUNKCIQ moxer
CCBLIATBCS 0OJlee 1eM Ha OIHO BO3MOXHOe MecTo ocrtanoBa. Cwm. Pasmen 5.1.8
Memio Toukn ocranosal, ¢. 42, nyst 06CYKIEHUST TAKON CUTYAIINI.

break +SME_JENIE

break -SME_JENIE
YcTaHOBATH TOUYKY OCTAHOBA Uepe3 HECKOJILKO CTPOK BIEPENN WM C33a0U OT IIO3W-
nuu, Ha KOTOPOU BBITIOITHEHNE OCTAHOBIMIIOCH B TekyiieM BeiOpanuoMm KADRE STEKA.
(Cm. Pasnen 6.1 [Kanpsr crekal, ¢. 51, mist onucanms Kanpos cTeka. )

break NOMER-STROKI
YcranoBuTh TOuky octanoBa Ha cTpoke NOMER-STROKI B Tekyriem ucxomuom daiise.
Tekyimuit ucxomabiit Gats—-sTo Gaisl, NCXOMHBIN TEKCT KOTOPOTO 0TOOPaXKaJjCs o-
ciemauM. Touka OCTAHOBA OCTAHOBUT BAIILY IPOTPAMMY Cpa3y Iepel BBHIIOITHEHUEM
KaKoro-1100 Koma Ha 3TOU CTPOKE.

break IMQ-FAJLA:NOMER-STROKI
YcranoButh TOouky ocrtamoBa Ha cTpoke NOMER-STROKI B wmcxommom daiize IMQ-
FAJLA.

break IMQ-FAJLA:FUNKCIQ
YcranoBuTh TOouky octanosa Ha Bxome B FUNKCI@, maxomamytocs B daitme IMQ-
FAJLA. Yxkazanune numenu daiisia BMecTe ¢ uMeHeM GQYHKITUHN SBIISETCS W3IUIITHAM, 3
HUCKJTIOUYEHNEM CUTYaINi, KOT1a HECKOIBKO (DANIOB COMEPKAT OIMHAKOBO HA3BAHHBIE
GyHKITAN.

break *ADRES
YcranoBuTh TOUKy ocTtanoBa mo ampecy ADRES. Brr moxeTe mcmosnb3oBaTh 9TO mIIs
YCTAHOBKHM TOUYEK OCTAHOBA B T€X UACTSIX BAIllell MPOIPDAMMBI, KOTOPhIE HE MMEIOT
OTJIAO0THON WHPOPMAIINN MIN UCXOOHBIX (HAKNJIOB.

break IIpu BBI3OBE 6€3 aprymeHTOB, break ycTaHaBIMBaeT TOUYKY OCTAHOBA Ha MHCTPYK-
UK, KOTOPAast HOJIKHA OBITH BBINOIHEHA CIIEIYIOIEN B BLIOPAHHOM Kaape CTeKa (CM.
'nasa 6 [Mcenenosanue crekal, ¢. 51). B mo6oM BEIGpAHHOM Kaape, KPOME CAMO-
rO BHYTPEHHETrO, 3TO OCTAHABJIMBACT Ballly IPOrpaMMy, KaK TOJIBKO YIIPABJICHUE
BO3BpAIIAETCSA B DTOT Kalp. OTO IOXOXKe Ha pe3yibTaT KoMaHmbl finish B kam-
pe BHYTPHU BBIOPpAHHOTO Kalpa—3a HCKIIIoYeHueM Toro, uyro finish me ocTaBiseT
AKTUBHOI TOYKW OCTaHOBa. Kcimm BbI ucHosnb3yeTe break 6e€3 apryMeHTOB B CaMOM
BayTpenueM kanpe, GDB ocramaBmmBaeTcCs, KOorma B CICOYIONIANA pa3 HOCTUTAET
TEKyIIero MecTa; 9TO MOXKeT OBbITH II0JIE3HO BHYTPU ITUKJIOB.
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O6erar0 GDB urnopupyeT TOUYKH OCTaHOBa, KOTHa OH BO30OHOBIISIET BBIMIOIHEHUE,
oka He OyIeT BBINOJIHEHa XOTs Obl OfHa MHCTPYKIus. Ecau 661 OH 5TOro He menasi,
BBl He MOTJI OBl TPOMO/IXKATH BBIMOTHEHUE TOCIIE TOYKA OCTAHOBA, HE OTKIIIOUNB
crepBa Ty TOYKY OCTAHOBA. DTO MPABUJIO MPUMEHSIETCS BHE 3aBUCUMOCTU OT TOTO,
CYIIIeCTBOBAJIa MIM HET TOYKA OCTAHOBA, KOTla Ballla IPOTrPaMMa OCTAHOBUIIACH.

break ... if USL
YcranoBuTh TOUuKy ocTaHoBa ¢ ycioBmeM USL; kaXmeiii pas, Korma DOCTUTAETCS
TOYKa OCTAHOBA, IMPOMCXOOUT BLIUMCIIeHNE BheIpaxkenus USL, m ocTaHOBKA IIPOMCXO-
AT TOJILKO €CJIM HTa BEJIMUMHA HE PaBHa HYJII0—TO eCcTh, eciu USL mcrunmo. ‘. ..’
O3HAYAET OVH U3 BO3MOXKHBIX aPTYMEHTOB, [IEPEUNCIIEHHBIX BBIIIe (UM OTCYy TCTBUE
APIYMEHTOB), OMUCHIBAIOIIMIX MecTO ocTaHoBku. Cwm. Paspen 5.1.6 [Ycnosus ocra-
Hosku|, . 40, nys Gosnbliein nHGOPMAIUE 06 YCIOBHBIX TOYKAX OCTAHOBA.

tbreak ARG
YCTaHOBUTE TOUYKY OCTAHOBA TOJILKO MO MepBoil akTuBm3anuu. AprymenTbl ARG
Takne ke, KaK IUId KOMaHObl break, I TOYKa OCTAHOBA YCTAHABJIUBACTCA aHAJO-
rUYHBIM 00pa30M, HO OHA ABTOMATUYECKNA YHHUTOXKAETCS IOCIE TOrO, KaK Ballla

mporpaMMa mepBblil pa3 Ha Heill ocraHoBuTcsa. Cwm. Paspen 5.1.5 [Orxrmouenne
TOUEeK ocTaHoBal, c. 39.

hbreak ARG

Y CTaHOBUTH aNmapaTHO-TIONAEPKABAEMYI0 TOUKY ocTaHoBa. Aprymentol ARG Ta-
KHe Ke, KaK U IUId KOMaHIObl break, I TOYKa OCTAHOBA YCTAHABJIMBACTCA aHAJO-
TUYIHBIM 00pa3oM, HO OHA TpebyeT anmapaTHOW MOMNEPXKKU U HEKOTOPBIE IIeJIEBhIC
w1aTdOpPMbI MOTYT ee He nMeThb. (OCHOBHOM IEIBI0 HTOTO SIBISIETCS OTJIAMKA KOMA
EPROM/ROM, Tak 4TO BbI MOXETE YCTAHOBUTH TOYKY OCTAHOBA HA MHCTDPYKIIUM
6e3 M3MEHEHHUST MHCTPYKIUKU. OTO MOXKET OBITh HCIIOJIBL30BAHO C HOBOI T'€HEPAIIU-
el noBytek, npenocrasisiemont SPARClite DSU u mekoropeiMu mammuaMu Ha 6ase
x86. OTu mwraTdopMbl OyIyT FeHEPUPOBATE JIOBYIIIKU, KOTIa TPOrpaMMa o0paraeT-
CsI K HEKOTOPBIM JAHHBIM WJIN afpecy MHCTPYKINY, KOTOPbIE HA3HAUEHBI PETUCTPaM
ornanku. OIHAKO, PETUCTPHI ANapPATHBIX TOUYEK OCTAHOBA MOT'YT XPAHUTH Or'pa-
HUYEHHOE YNCJI0 TOUYeK ocTaHoBa. Hampumep, na DSU, TONBKO IBE TOYKU OCTAHOBA
MOTYT OBITH yCTaHOBJIEHBI omHoBpemenHo, u GDB GymeT orBeprarh 5Ty KOMaHY,
€CJIN UCIOJIB3yeTCsT Oobiie. Y MajauTe WM OTKIIOUNTE HEUCIIOIb3yeMbIe alnapaT-
HBbIE TOYKU OCTAHOBA Mepel yCTAHOBKOW HOBLIX (cM. Pasmen 5.1.5 [Orxrmouenne
Touek ocraHoal, ¢. 39). Cm. Paspmen 5.1.6 [Ycmosus), c. 40.

thbreak ARG

YcTaHOBUTH anmapaTHO-TIONIEPKUBAEMYIO TOUKY OCTAHOBA, BKJIIOUEHHYIO TOJIBKO
o mepsont akTuBm3auu. AprymenTsl ARG Takume ke, Kak U IjIs KOMaHILI hbreak,
7 TOYKA OCTAHOBA yYCTAHABINBACTCS AHAJIOTHMIHBIM oOpaszoM. OmHAKo, KaK B CIIy-
Tae KOMaHObl tbreak, TOUKa OCTAHOBA aBTOMATUUECKN YHUUTOXKAETCs IOCTIE TOTO,
KakK IporpaMMa IEpPBBHIN pa3 Ha HEW ocTaHOBUTCI. Takxke, KAk W B CIIydae KOMaH-
nbl hbreak, Touka ocTaHoBa TpebyeT ammapaTHOW TONNEPXKKHW W HEKOTOPLIE ala-
paTHbIe WIATHOPMBI MOryT ee He uMmerTh. Cwm. Paszmesn 5.1.5 [Orkimouenne Touex
ocranosal, ¢. 39. Cmorpure Takxe Pasnen 5.1.6 [Ycnosus ocranoskul, c. 40.

rbreak REG-WYR
YCcTaHOBUTH TOYKU OCTAHOBA HA BCEX (DYHKIUAX, VIAOBIETBOPSIOIINX PETYIISIPHOMY
Beipaxkenuio REG-WYR. Dra komanna ycranasiuBaeT 6e3yC/IOBHBIE TOUKU OCTAHOBA
TIPU BCEX COBMIAMCHUSIX, BEIBOMSI CITUCOK BCEX YCTAHOBIIEHHBIX TOUEK ocTanoBa. [locse
YCTaHOBKM, OHA DaCCMaTPUBAIOTCA TOYHO TaK XK€, KaK TOYKN OCTaHOBa, YyCTAHOB-
JIeHHBbIE KOMAaHION break. Bbl MoxeTe ymansiaTh uX, OTKIIOYATH, WIN OEIATh UX
YCIIOBHBIMI TAKUM K€ CIOCOOOM, KaK JIFOObIE NPYyTre TOYKU OCTAHOBA.

Perynsapuroie BhIpaxkeHns UMEIOT CTAHIAPTHLIN CUHTAKCUC, MCIONIL3YEMbIl TaKIMI
cpencrBaMu, Kak ‘grep’. 3aMeThTe, UTO 5TO OTINIACTCS OT CHHTAKCHUCA, HCIIOIb-
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3yeMoro o00JI0uKaMu; Tak, HalpumMmep, foo* NoaxXonuT g Bcex QPyHKIUI, KOTOPLIE
BKITIOUAIOT f0, 38 KOTOPBIM ciemyeT mo6oe anciio OykB o. CyIecTByeT HesIBHOE . *
B HaJaJle U B KOHIIE BBEJIEHHOI'O BaMU PETYJISIPHOTO BBIPAXKEHWS, TaK UTO IJI HAXO-
JKIIEHUST TOJIBKO TexX (GYHKINN, KOTOphle HauMHAIOTCS Ha foo, ucrmonb3yite ~foo.
[Tpu ornmanke mporpamm, HamucanHbix Ha Cu++, rbreak mosnesHa IS yCTAHOBKI
TOYEK OCTAHOBA HA MEPErPYKEHHBIX (QDYHKIUIX, HE SBIISIOIINXCSI YJIEHAMI HIKAKOTO
CIIETNAJIBHOTO KJIACCa.

info breakpoints [1n]
info break [n]
info watchpoints [n]

BrisecTn Ta.6JII/IL[y BCe€X YCTaHOBJICHHBIX 1 HE yOaJIEHHBIX TOYEK OCTAHOBAa, HaOJITIO-
OEHUS 1 IIepexXBaTa, CO CAeAYIOIIUMUI KOJIOHKaMH! IJIA KaXXJIO TOYKU:

NOMER TOMKT OSTANOWA

tiIP Touxka ocTaHoBa, HAGTIONEHUS WK [TEPEXBATA.
PLAN [Tomeuena num TOUKa OCTAHOBA IJI OTKJIIOYEHHUS WU yIOAJIEHUS ITOCIIE
AKTUBAIINN.

WKL@"ENA IL1 OTKL@"ENA
BxiroueHHBIE TOUKEM OCTAHOBa IIOMEYAOTCS KakK ‘y'. ‘n’ oTMedaeT OT-
KJIIOUE€HHBIE TOYKU.

aDbRES Anpec mamsaTH, re pacmosiokeHa TOYKa OCTAHOBA B BaIllell IIPOTPaMME.
gDE dDaitn 1 HOMEpP CTPOKWU, TIEe PACIOIOKEHA TOUKA OCTAHOBA B MCXOMHOM
dartie.

Ecau Touka ocTanoBa ycrnoBHas, info break moka3bIBaeT yCJIOBHE Ha CTPOKE, Clie-
IYIOIIIEN 3a ATON TOUYKON; KOMAHIBI TOUYKN OCTAHOBA, ECIIN OHU €CTh, IEPEUINCIITIOTCS
TIOCJIe HTOTO.

info break ¢ HOMEpPOM TOUYKM OCTAHOBA N B KA4eCTBE apryMeHTa 0TOOpaKaeT TOJIb-
KO 9Ty TOYKy. DBcmomorarenbHas mepeMeHHas $_ U ampec IO yMOJTUAHUIO IS
UCCIIeIOBAHYSL IJIsi KOMAHIbI X YCTAHABIMBAIOTCS DABHBIMU AIPECy MOCIEeIHE 13
HePeUNCIIeHHBIX ToYeK ocTaHoBa (cM. Paspen 8.5 [Mccnenosanue navisirul, c. 65).

info break oTobpaxxaeT TO YHMCIIO pa3, KOTOPOE TOUKA OCTAHOBa OBIIa aKTUBUPO-
BaHAa. JTO OCOGEHHO TIOJE3HO TIPU WCIOIB30BAHNN BMECTE ¢ KOMAaHMIOM ignore. Ber
MO2KeTe UTHOPUPOBATH 0OJILIIIOE YMCJIIO aKTI/IBaHI/Ifl TOYKHN OCTaHOBa, IIOCMOTPETH
nHGOPMAITIIO O TOUKE OCTAHOBA UTOOBI y3HATH, CKOJIBKO pa3 OHa aKTUBUPOBAJIACH,
U 3aTeM 3alyCTUTh 3aHOBO, UTHOPUPYS HA €IUHUILY MEHBIIE, UeM 5TO UUCJO. DTO
OBICTPO TIPUBENET Bac K IMOCIIETHEN aKTUBAIIMU ATON TOYKU OCTAHOBA.

GDB mnosponser BaMm YCTaHOBUTH I1000€ YICJI0 TOYEK OCTAHOBA B OOHOM M TOM K€ MeCTe

Bamreil mporpaMmel. B aTom HET HEYero rirymoro mim 6eccMbiciieHHOrO. Korma Todkm ocTaHOBa
SIBILAIOTCSL YCIIOBHBIMU, TO naxe mosesHo (eM. Pasmer 5.1.6 [Yenosus ocranosal, c. 40).

GDB cam mHOrma ycraHaBImBaeT TOYKI OCTAHOBA B BaIlleil MpOTPaMMe IJIsl CIEIUAIIbHBIX

Iesieil, TAaKUX Kak npasuiibHas o6paborka longjmp (B mporpamvax Ha Cu). DTuM BHYTpEHHUM
TOYKAM OCTAHOBA MPUCBAUBAIOTCS OTPUIATEIbHbIE HOMepa, HaunHas ¢ —1; ‘info breakpoints’
He 0TOOpaXaeT UX.

Ber MoxkeTe yBUIETH 5TH TOYKH OCTAHOBA C MOMOIIBI CiIy:keOHoi xomannbsl GDB ‘maint

info breakpoints’.

maint info breakpoints

Ucnonb3ys Tor xe ¢dopmar, uro u ‘info breakpoints’, oTobpasuTh Kax TOUKHU
OCTAaHOBA, YCTAHOBJIEHHBIE BaMu SIBHO, Tak u Te, koTopsle GDB umcmombsyer mis
BHYTPEHHUX Tiejiell. BHYTpEeHHIE TOYKN OCTAHOBA MMOKA3BIBAIOTCSI C OTPUIATETbHBI-
Mu HOMepamu. KoJloHKa Tuma omnpenenser, KaKkoro THUIMA TOYKa OCTAHOBA TOKAa3aHA:
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breakpoint
O6bruHast, SIBHO yCTAHOBIIEHHAS TOUYKA OCTAHOBA.

watchpoint
OO6bruHAst, IBHO YCTAHOBIEHHAS TOYKA HAOJIIOIEHUS.

longijm BayTpennsasa Touka ocTaHOBa, UCIOJL3yEeMasd OJIs KOPPEKTHON 00paboT-
)
KU1 TIOIIaroBOTO BBIIIOJIHEHNS BBI30BOB longjmp.

longjmp resume
BryTpeHHIS TOUKa OCTAHOBa Ha LelIH longjmp.

until Bpemvennass BHyTpeHHssT TOYKa OCTAHOBA, WUCIOJIb3yeMas KOMAaHIO
GDB until.

finish Bpemennas BHYTpeHHSAsS TOYKA OCTAHOBA, WCIOIL3yeMas KOMAHIOM
GDB finish.

shlib events
CoObITHS B pa3neseMblX OUOIHOTEKAX.

5.1.2 YcrTraHoBkKa TOUuek HAOJIIOOEHUS

Bur moxere ucmonmb30BaTh TOUKY HAOTIOMEHUS IJIST OCTAHOBKU BBITIOTHEHUS, KaK TOJIBKO 13-
MEHUTCS 3HaUeHNe KaKOro-TnOO BBhIPAKEHWs, He MPeNcKa3bIBas KOHKPETHOe MeCTO, TIe 3TO MO-
XKeT ITPON30UTU.

B 3aBucumocTu OT BaIedn CUCTEMBI, TOYKU HAOIIOMEHUS MOTYT OBITH Pean30BAHBI IIPO-
rpamvuo Wi annapatHo. GDB ocyiecTBisier mporpaMMHYIO PEAT3alnio TOUeK HAOITIOIEHSI
IIyTeM IIOLIArOBOI'O BBIIIOJIHEHUS Balllell IPOI'PAMMBI I IIPOBEPKU 3HAUEHUS IIePEMEHHON Ha Kak-
IIOM IIIare, 9TO B COTHU Pa3 MeIJIeHHee HOpMasIbHOro BuinoHeHus. (Ho Tem He Menee 510 MoxeT
CTOUTH TOTO, HAWTHU OMIMOKY B IIPOTpaMMe, KOTIa BbI HE TPENCTABIIETE, B KAKOW €€ YaCTU OHA
HAXOIUTCS, MOXKeT GbITh OYeHb HEJIerKo. )

B mexoToprix cucremax, Takux kak HP-UX, Linux u mHekoTopsix npyrux miatdopmax, 6a3u-
pytormxcst Ha x86, GDB BkIouaeT mommepkKy M anmapaTHBIX TOUYEK HAOIIOICHUS, KOTOPBIE
HE 3aMEIJISIFOT BBITIOJTHEHUE BAIIEH TPOTPAMMEIL.

watch WYRAV
YcranapmuBaeT TOUKy HaOmomeHus 3a BeipaxkenueM. GDB ocTamoBuT mporpammy,
xorga WYRAV coxpamseTcst mporpaMMoOil U €ro BeJITMYNHA, U3MEHSIEeTCSI.

rwatch WYRAV
YcranaBnuBaeT TOUKY HAOIIOIEHNS, KOTOPas OCTAHOBUT IIPOI'PAMMY, KOTIa HabITIO-
naemoe WYRAV cunThIBaeTCs IporpamMMoi.

awatch WYRAV
YcranaBnuBaeT TOUYKY HAOIIOMEHUS, KOTOPas OCTAHOBUT mporpammy, kormaa WYRAV
60 CUUTBHIBAETCS, JINOO COXPAHIETCS IPOrPAMMOIL.

info watchpoints
Dra xoMaHOa MedaTaeT CINCOK TOYEK HaOJIIONEHUs, OCTAHOBA U IIEpEeXBaTa; 3TO TO
XKe camoe, 9yTo u info break.

Korma sto Bosmoxkuo, GDB ycramasmusaer APPARATNU@ TOMKU NABL@DENIQ. Ammapar-
HbIe TOYKN HAOJIIONEHUS BBIIOIHIIOTCSI OYEHb OBICTPO, M OTJIAIYUK cOooOHIaeT 00 M3MEHEHUU
BEeJIMYNHLI TOYHO B MECTe MHCTPYKIINUU, TAe 3TO u3MeHeHnne mpousonuio. Eciu GDB me moxer
YCTAHOBUTD allllapaTHYIO TOYKY HAOIIOOCHUSI, OH YCTAHAB/IMBaeT IPOrPAMMHYIO TOUYKY HaOJIIO-
TEeHUs, KOTOPAasl BBIMOJIHSIETCS HAMHOTO MeIJIEHHee U COOoO0IaeT 06 W3MEHEHWUN BEJIUYMHBI HA
CIIEMYIOIIEM OIlEePaTOpe, & He WHCTPYKIUH, TTOCHE TOSIBJICHUS N3MEHEHMSI.

Korna Ber maere komanny watch, GDB coobiiaer
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Hardware watchpoint NOMER: WYRAV
€CIII eMy yOasoCh YCTAHOBUTH alllapATHYIO TOUKY HAOJIIONEHMUS.

B macrosiee Bpems, komauasr awatch u rwatch MOTYT yCTaHABINBATEH TOJIBKO AIMMAPATHBIC
TOYKU HAOIIOMNEHUsI, TAK KaK HOCTYIBI K MaHHBIM, KOTOPbIE HE M3MEHSIOT BEJIUINHBI HAOITIOmae-
MOTO BBIDAXKEHUSI, He MOTYT OBITH 3aMeUeHbI 6€3 UCCIIENOBAHNS KAXK IO NHCTPYKIIUU BO BPEMSI €€
pernostaenus, a GDB moka sroro we nenaer. Ecou GDB o6Guapyx)uBaet, 4TO He MOXKET yCTaHO-
BUTH allapaTHYIO TOYKY OCTAHOBA KOMaHIaMu awatch minu rwatch, oH HameYaTaeT COOOITIEHTE,
AHAJIOTUIHOE DTOMY:

Expression cannot be implemented with read/access
watchpoint.!

WNuornma GDB He MOXeT yCTaHOBUTH aIllapaTHYI TOYKY HAOJIIOMEHUS W3-33 TOrO, YTO THII
MAHHBIX HAOTIOMAaeMOTO BBIPAXKEHUS 3aHUMaeT OOJIbITe MeCTa, YeM JIONyCKaeT almapaTHas TOY-
Ka HabOIIomeHusT Ha 1esieBon miraTdopme. Hampumep, HEKOTOpPBIE CUCTEMBI TTO3BOJISIOT HAOITIO-
IaTh 3a OOJIACTSIMU, 3aHUMAIOITUME 10 4 OAWT; HA TAKUX CUCTeMaxX BbI HE MOXKETe yCTaHaBIIU-
BaTh almnapaTHbIE TOYKN HAOJIONEHUS 3a BBIPAXKEHUSMUI, KOTOPhIE B PE3YILTATE HAIOT YUCIIO C
ITABAOIIEH TOYKON BOMHOI TOYHOCTHU (KOTOpOe OOBIYHO 3aHMMaeT 8 GaiiT). B kadecTBe omHO-
0 U3 PEIIeHn, MOXKHO Pa3buTh OOMIBIIYIO 00JIACTh HA HECKOITBKO MEHLINNX O0JIacTel, W 3aTeM
HaOJIIONATh 38 KaxKOOW U3 HUX C MOMOIIBLIO OTICILHON TOYKI HAOIIOICHUI.

Ecnu BBl yeTaHOBUTE CIUIIIKOM MHOTO AlIapaTHBIX Touek Habmomenus, GDB moxer ObITH
HEe B COCTOSIHAU 3aJENCTBOBATHL MX BCE, KOINIa Bbl BO30OHOBUTE BBITIOTHEHUE BaIlleil IPOTpaM-
Mbl. Tak Kak TOYHOE KOJIUYIEeCTBO aKTUBHBIX TOUEK HAOJIIONEHUS HEM3BECTHO IO TOIO MOMEHTA,
KOT[Ia Ballla IpPOorpaMMa, MOJIKHA BO300HOBUTH BhinonHeHue, GDB MoxeT ObITH HE B COCTOSIHIT
IpeaynpenuTs Bac 00 3TOM, KOrJa BBl yCTaHABINBAETE TOUKY HaOIIONEHUS, U IPELyIpeXIeHIe
OyneT HaledaTaHO TOJIBKO KOT'Za IIpOrpaMMa BO30OHOBUT BBIIIOJIHEHUE:

Hardware watchpoint NOMER: Could not insert watchpoint?
Ecnu sTo mpoucxonuT, ynajauTe WK OTKIIOYUNTE HEKOTOPBIE TOUKN HAOIIONEHUS.

SPARClite DSU 6ynmer remepupoBaTh JIOBYIIIKK, KOTIa IporpaMma OOpaIaercs K HEKOTO-
PBIM OAHHBIM WX aOdpeCy UMHCTPYKIUU, KOTOPbIC OTBEOCHBLI OJIsI OTJIAOOYHBIX DETUCTPOB. ,H.H?[
anpecoB mauubix, DSU ymporaer komauny watch. Onaako, anmapaTHbIe pETUCTPBI TOYEK OCTa-
HOBa MOI'YT IPUHATH TOJILKO OBE TOYKM HAOGIIONEHNUS 38 HAHHLIMU, U 00€ TOYKU HAOJIOOEHI
IOJKHBI OBITH OOHOTO TuUma. Hampumep, Bl MOXKeTe YCTAHOBUTL OBE TOUKU HAOJIIONEHUS C
IIOMOIIIBI0 KOMAHOBI watch, mBe ¢ momornko KomMaHnsl rwatch, IL1 mBe ¢ momorso koMaHmIbI
awatch, HO BBl He MOXKeTe YCTAHOBUTHL ONHY TOUKY HAOJIIONEHUS C IOMOIIIBIO OMHON KOMAaHIIBI,
a apyryioo c momoinsio npyroii. GDB me mpumer xomaHmy, €ciii BbI MONBITAETECH CMEIIATH
pasInYHbIe TOYKU HAGIIONEHN. Y JAJINTE WJI OTKIIIOUNTE HENCIOIL3yeMble TOUKI HAGIIIONEeHNs
repen YCTAHOBKOM HOBBIX.

Ecnu Bbr BeI3BIBaETE GQYHKIINIO MHTEPAKTUBHO, UCIOB3Ys print mwim call, Bce yCTAHOBIICH-
HBIE BaMU TOYKU HaO0neHns OynyT HeaK TUBHBIMUY, 00 Tex mop moka GDB #e nocturuer Toukm
OCTaHOBa OPYTOTO THUIA, WX IIOKA BBI30B HE 3aBEPIINTCS.

GDB aBromaTmdecku ymassieT TOYKEM HAOGTIONEHUs, KOTOpPBIE HAGTIOMAIOT 32 JIOKAJTBLHBIMI
epeMeHHbIMI, WM 32 BBIPAKEHUSIMU, KOTOPBIE WCIOJBL3YIOT TaKWe IepeMeHHbIe, KOTIa OHU
BBIXOOST 13 001acTU BUAMMOCTHU, TO €CTh KOT'Ia BBINOJIHEHUE IOKHUIaeT OJIOK, B KOTOPOM 3TH
nepeMeHHbIe ObIIM OIpenesieHbl. B YacTHOCTH, KOTAa OTJIaXXUBaeMas IPOTpPaMMa 3aBepIIIaeT-
cs1, WSE mokasibHBIE mepeMeHHBIE BBIXOMSAT U3 O0JIACTU BUAUMOCTH, U TAKUM OOPA30M OCTAIOTCS
YCTAHOBJICHHBIMI TOJIBKO T€ TOYKN HAOJIIONEHUS, KOTOpble HaOJIONAaIoT 3a I'JI00AJbHBIMU Iepe-
MeHHBIMU. Fcim BBI CHOBa 3aIlyCTUTE IPOTPAMMY, BBI MOJDKHBI OymeTe 3aHOBO yCTAHOBUTH BCE

1 Bripaxkerne He MOXKET OBITH PEAIM30BAHO C TIOMOIIBIO TOYKK HaGmomenus yrerms/moctyna. (PRIM. PERE-
WOD™NIKA)
2 Anmnaparnas Touka nabmonenus NOMER: He ymaercs nomectuts Touky nabmonerus (PRIM. PEREWODMIKA)
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Takme Touku HabmoneHus. OmHuM u3 cmocobOoB cHelaTh 3TO OymeT yCTAHOBUTH TOUKY OCTa-
HOBa Ha BXOme B (GYHKINIO main, m, KOrmga MporpaMma OCTAHOBUTCS, YCTAHOBUTH BCE TOUKH
HaOIIOOEH.

PREDUPREVDENIE: B MHOroHHTEBBIX MpOrpaMMax TOYKN HAOTIONEHUS SBJISIOTCS
nuirk gacTuaHo nosie3HbiMu. C Tekyirenn peanmsanueit Touek Habmonenus, GDB
MOXeT HabmomaTh Toabko 3a Bemmuuuon Bbipaxkerus W ODNOJ NITI. Ecou o
YBEPEHBI, YTO BBEIPAXKEHUE MOXKeT U3MEHUTHCS TOJIBKO BCICACTBUE NEHCTBUN BHY TPU
TeKyIllell HUTH (U eCIi BBl TaKXKe yBEPEHBI, UTO HUKAKas IPyras HATb HE MOXKeT
CTAThb TEKYIIEl), TO Bbl MOXKeTe MCIOJIb30BATH TOUYKU HAOIIONEHUS KAK OOBITHO.
Onnaxo, GDB MoxkeT He 3aMeTUTh, KOT[a NEACTBUS B HE TEKYIIE HUTU U3MEHSIOT
BBIDAKEHUE.

PREDUPREVDENIE DLQ HP-UX: B MHOrOHMTEBBLIX IPOrPAMMAaX, IIPOrPAMMHBIE TOY-
K1 HaOIIOOEHUS SABJAIOTCS JIUIIL YacTUIHO mojesubiMu. Ecau GDB cosmaer mpo-
rpaMMHYIO TOUKY HAOJIONEHNS, OHAa MOXKeT HaOIolaTh TOJHKO 33 BEJIMYUUHON BbI-
paxenus W ODNOJ NITI. Ecmu Bbl yBepeHBI, UTO BBIpAKEHUE MOMXKET U3MEHUTHCS
TOJIBKO BCJIEJICTBUE NENCTBUN BHYTPU TEKyIlell HUTHU (1 €C/ii Bbl TAKXkKe yBEDEHHI,
YTO HUKAKas APyTas HUTh HE MOXKET CTATh TEKYIIEN ), TO Bbl MOXKeTe UCIIOIb30BaTh
IporpaMMHBIE TOYKU HaOmomeHuss kak obbruno. Ommako, GDB moxer He 3ame-
TUTh, KOIA NEHCTBUs B HE TEKYIEHl HUTU U3MEHSIOT BbIpaxkenue. (AmnmapaTHbie
e TOYKN HAGIIIONEHUST HAIPOTUB, HAOIIIONAIOT 3a BBIPAXKEHIEM BO BCEX HUTSIX.)

5.1.3 YcTaHOBKa TOYEK IepexBaTa

Bur moxere ucnonszoBats TOMKI PEREHWATA, uT0o6b! BEI3BATH OCTAHOBKY OTJ/IAMYNKA B OTBET
Ha ONpEeSIeHHbIe TUIBI COOBITUN B MpOTrpaMMe, Takue Kak uckiouenns B Cu++ mim 3arpyska
paznensemMoir 6ubauorexku. s ycTaHOBKM TOYKM IIEpEXBaTa UCIOIB3YHTE KOMaHIy catch.

catch SOBYTIE
OcranoButhcs, korma npoucxonuT SOBYTIE. SOBYTIE moxeT OBITH OMHUM 13:

throw BribpacoiBanue uckiouenuss Cu++.

catch ITepexsat uckmouenus Cu++.

exec Bri3os exec. B macrosiiee Bpems 9To nocTynuao Tonbko Ha HP-UX.
fork Brszos fork. B macrosiiee Bpems 3o noctynuo Tonbko Ha HP-UX.
vfork Brzo vfork. B macrosiiee Bpems 310 noctymnuo Tonbko Ha HP-UX.
load

load IMQ-BIBL
Huramuaeckast 3arpy3ka 000l pasmenseMon OubImoTeKn, Wik 3arpy3-
xa 6ubnmuoreku IMQ-BIBL. B macTosiiiee BpeMsi 3TO TOCTYIIHO TOJIBKO

na HP-UX.

unload

unload IMQ-BIBL
Brirpyzka m1060fi IUHAMIYECKN 3arpPYKEHHON pasmesisseMon 6ubImoTe-
ku, uwian Beirpyska ombmmorekn IMQ-BIBL. B macrtosiee Bpems 510
moctymHo Tonbko Ha HP-UX.

tcatch SOBYTIE
Y CTaHOBUTH TOYKY II€PEXBaTa, KOTOpas BKJIIOUYEHA TOIHKO IO MEPBON aKTUBAIUN.
Touka mepexBaTa aBTOMATUYECKN YHUYTOXKAETCS IIOCTE TOTO, KakK COOLITHE Iepe-
XBavIeHO TEPBBIA pa3.
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NcnonwbayiiTe komauny info break mjst MOJTyYeHUS CIIUCKA TEKYIITUX TOUEK IepexBaTa.

B macrosiee spemst, B GDB cyiiecTByI0T HEKOTOpBIE OrpaHUYeHrs] Ha 00PabOTKY MCKIIIOUe-
uuit Cu++ (catch throw u catch catch):

e FKEcnu BoI BhI3bIBaeTe QyHKIUO nHTepakTuBHO, GDB 06B1vHO BO3BpaIaeT BaM yIpaBieHUIe
mocite TOro, Kak (GyHKIuWs 3akoHUuIa BeimosHeHne. OMHAKO, €Ciii BBI30B BO30YXKOAET WUC-
KJIIOUeHUe, OH MOXKeT OOOUTH MeXaHWU3M, BO3BPAIIIAIOIINI BaM YIIPABJIEHHUE, U 3aCTaBUTH
Ballly IporpamMMy Ju00 OCTaHOBUTHLCH, JIMOO IPOCTO IPOHNOJRKUTD BHIIOIHEHUE IO TeX IIOp,
MOKa OHA He AaKTUBUPYET TOUYKY OCTAHOBA, MOJYYUT CUTHA, KOTOpbil xkmer GDB, wumun
BBIET. DTO MMEET MECTO [aXKe eC/I Bbl YCTAHOBUTE TOUKY MEPEXBATA MJIST UCKITFOUCHIS;
TOYKH IIepexBaTa IJIS UCKIIIOYEHUN OTKIIIOUEHBI IIPU MHTEPAKTUBHBIX BBI30BOB.

e Brr me moxere BO36y>KIIa.T]> UCKJ/IIOUYCHUS MHTEPaKTUBHO.

e Brr me moxere NHTEPaKTUBHO YCTAHOBUTDH O6pa6OT‘{I/IK MCKJIIOYCHI.

WNuorna catch me sBseTCs IydImM ciocoboM OTIAIKKN 0OPabOTKYM UCKIIIOUEHUHN: €CIu BaM
HEOOXOMMMO TOYHO 3HATH, IIIe UCKITIOUeHNE BO30YKIEHO, TO Jydline ocTanoBuThest DO Toro, kak
BBI3BaH OOpabOTYMK HCKIIIOUEHHUs, TaK KaK B 3TOM Cjlydae BBl MOXKETe YBUOETH CTEK IO TOrO,
KaK IIPOM30HOeT Kakoe-Tr0OO pa3BepThIBaHZE. ECIn BMECTO 5TOTO BBl YCTAHOBUTE TOUKY OCTa-
HOBa B 00pabOTUINKe MCKITIOYEHNN, TO MOXKET OBITH HEJIETKO OIPEeNe/nTh, IIe UCKITI0OUeHne ObIIo
BO30YXKIEHO.

Il ocTAHOBKU Cpa3y Iepell BBI30BOM 00pabOTUIMKA MCKIIIOUEHUH, BaM HEOOXOMUMBI HEKOTO-
pble 3HaHWS O peanum3aiuu. B ciyaae GNU Cu++, UCKIIOUEHUs BO30YXKIAIOTCS MyTEM BBI30BA
6ubmmoTeuHON QYHKIINM __raise_exception, koTopas umeet crenyioruit maTepdeiic ANSI Cu:

/* addr - GDE HRANITSQ IDENTIFIKATOR ISKL@"ENIQ.
id - IDENTIFIKATOR ISKL@MENIQ. =x/

void __raise_exception (void **addr, void *id);

It Toro, 4To6BI OTIALYNK IIEPEXBATHIBAJL BCE MCKIIIOUEHNS 0 TOrO, KaK IIPOU30NTET pasBep-
THIBAHUE CTEKA, YCTAHOBUTE TOUKY OCTAHOBa Ha __raise_exception (cm. Pasnen 5.1 [Touxn
ocraHoBa/, c. 31).

C momMoIIpio yCIoBHBIX TOueKk ocTanoBa (cM. Pasmen 5.1.6 [Yenosus ocranosal, c. 40), 3a-
BUCAIIINX OT BCEJINYMHBI Id7 BbI MOXKETE€ OCTaHOBUTL Ballly HIPOTpaMMy, KOI'la BOSGy)KIlaeTCﬂ
OIIpEeNIeNIeHHOe UCKITIoUeHne. BBl MOXeTe HCIOIb30BATH HECKOIBKO YCIOBHBIX TOYEK OCTAHOBA,
9TOOBI OCTAHOBUTD IIPOIPAMMY, KOIZa BO30YKIAETCS JII060€ M3 HECKOIbKUX MCKIIIOUCHNIL.

5.1.4 Y nasieHue TO4YEeK OoCTaHOBA

YacTo 6blBaeT HEOOXOOUMO YHUYTOXUTL TOUYKY OCTAHOBA, HAOIIONEHUS WM IIePEeXBATa, KO-
ra OHa CHesalia CBOE HeNI0 U BbI OOJIbIIE HEe XOTUTE OCTAHABIMBATHL TaM CBOIO IIPOrPaMMy. DTO
naseiBaercs UNINTOVENIEM toukm ocramoBa. Touka ocrtanHoBa, KOTOpas OblIa YHUYTOXKEHA,
6oJiee HE CYIIIECTBYET; OHA 3a0bITA.

C TOMOIITBI0O KOMaHIbI clear BBl MOXKETeE yVOoaJldThb TOYKM OCTaHOBa B COOTBETCTBUU C TEM,
TIIle OHM HAXOOATCSI B Balllell oporpamMme. C IIOMOIIIbI0 KOMaHObI delete BBI MOXKeTe YOoaJIaTh
OTOEJIbHBbIEC TOYKNM OCTAaHOBA, HaOJIIONEeHUS TN nepexBaTa, YKa3bIBasd UX HOMEDPaA.

He o6s3aTenbHO yoamsTh TOUKY OCTAHOBA, YTOOBI MPOMOIIKUTE BhIOTHEHEE TTocie Hee. GDB
aBTOMATUIECKN UTHOPUPYET TOYKU OCTAHOBA Ha II€PBOM MHCTPYKIINHU, KOTOpas HOJIKHA OBITH
BBITIOJIHEHA, KOTTa BBl IIPONOJIKaeTe UCIOTHeHNe 0e3 M3MeHeHUs aIpeca BBITIOJTHEHNUS.

clear Y nansgeT mr00ble TOYKU OCTAHOBA, YCTAHOBICHHBIC HA CJICMYIOIIEH MHCTPYKIIAM, KO-
TOpas MOJKHA ObITH BHITIOJIHEHA B BEIOPAHHOM Kajape creka (em. Pasnern 6.3 [Boibop
kanpal, ¢. 52). Korma BeIGpas caMblil BHY TDEHHUIT KAIP, 9TO XOPOLIHil Cocob yia-
JINTH Ty TOYKY OCTAHOBA, Ha KOTOPOI Ballla IPOrPAMMa TOJIBKO YTO OCTAHOBUJIACK.
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clear FUNKCIQ
clear IMQ-FAJLA:FUNKCIQ

Y manuThb mo0ble TOYKM OCTAHOBA, ycTaHnosieHHble Ha Bxone B FUNKCI@.

clear NOMER-STROKI

clear IMQ-FAJLA:NOMER-STROKI
Y nanuTh Bce TOYKM OCTAHOBA, YCTAHOBIIEHHBIE HA WJIU BHYTPHU KOOA HA YKA3AHHON
CTPOKE.

delete [breakpoints| [DIAPAZON. . .]
Y nanuTh TOYKM OCTAHOBA, HAOIONEHUS WM MEPeXBATa U3 MHAITa30HA, YKA3AHHOTO
B KaueCcTBe apryMeHTa. LEcau apryMeHT He 3alaH, YOAJIUTh BCe TOYKH OCTAHO-
Ba (GDB sanpammBaer monTBep:KIeHUe, eciin y BaCc He yCTAHOBJIEHO set confirm
off). Bol MoxeTe COKpaTuUTh 5TO KOMaHIy Kak d.

5.1.5 OTk/Ir04YeHEe TOYEK OCTAaHOBA

BmecTo Toro, urTobbl ymamdTh TOYKY OCTaHOBA, HAOIIONEHUS WM IIePeXBaTa, BaM MOXKET
6brTh ynobree OTKL@MITX ee. OTo memaeT Touky ocTaHOBa 6E3NEMCTBYIOMIEH, KaK €c/id ObI OHA,
OblLIa yaaseHa, HO MHMDOPMAIUA O HEell 3allOMUHAETC, Tak 4To Bl MoxkeTe mozxke WKL@MITX ee
CHOBA.

Bur orkmrouaeTe u BKIIIOUAeTEe TOYKM OCTAHOBA, HAO/IONEHUS U IIE€peXBaTa KOMaHIAMUI
enable u disable, BO3MOXKHO yKa3blBasg OOUH MjIN 0oJjlee HOMEPOB TOYEK OCTAHOBA B Kade-
cTBe aprymenToB. Wcnomb3yiiTe info break mnmu info watch mis pacmevuaTKyd CHUCKA TOUEK
OCTaHOBa, HAOIIONEHNS U IlepexBaTa, €CIU BBl He 3HAaeTe KaKue HOMepa UCIOIb30BaATh.

Touka ocTanHoBa, HAOTIOOCHUS WM TEPEXBATA MOXKET HAXOOUTHCS B OOHOM U3 UETHIPEX CO-
CTOSTHIIL:

e Bxmouena. Touka ocTaHOBa OCTaHABINBAET Ballly IIporpaMMy. Touka OCTaHOBa, YCTaHOB-
JIEHHAs KOMAaHIION break, N3HAYAJIBPHO HAXOOUTCA B TaKOM COCTOsSHUN.

e Orxmouena. Touka ocTaHOBA He OKA3BIBACT BO3MEHCTBUS HA BAIILY IPOIDAMMY.

e Bkirouena 1o nmepBoro cpabarbsiBanus. Touka ocTaHOBA OCTAHABINBAET BAILy IIPOTDAMMY,
HO IIOTOM CTAHOBUTCS OTKJIIOYCHHOM.

e Bximiouena mis ymastenus. Touka ocTaHOBAa OCTAHABIMBAET BAILY IPOTPAMMY, HO Cpasy
TIOCJIe TOTO OHA YIAJIsIeTCs HaBcerma. Toduka OocTaHOBa, YCTAHOBIIEHHAsS KOMAHION tbreak,
M3HAYAJIBHO HAXOOUTCS B 9TOM COCTOSHUMN.

Bber MoxeTe mcmonb3oBaTh CIEOVIONIME KOMAHOBI IIJIsl BKIIOUEHUS WM OTKIIOUEHUS TOUEK
OCTaHOBa, HAOJIIONEHNS U TIePEXBATA:

disable [breakpoints| [DIAPAZON. . .]
OTkT0UnTh yKa3aHHBIE TOYKN OCTAHOBA, UJIN BCE TOUKU OCTAHOBA, €CJIN HU OHA HE
nepeunciaera. OTKIIIOUEHHAsS TOYKA OCTAHOBA HE OKA3BIBAET HUKAKOTO MEMCTBUS, HO
OHa, He 3abbiBaeTcs. Bce mapaMeTpsl, Takue KaK CIETINK UTHOPUPOBAHUN, YCIIOBUS
U KOMaHIBI 3allOMUHAIOTCS, Ha CIIydail, eciii TOYKa OCTAaHOBA IIO3xke OyIeT CHOBa
BKJIIOUeHA. Bbl MoxeTe cokparmath disable xak dis.

enable [breakpoints] [DIAPAZON. . .]
Bkirouaer ykasaHHble (MIn Bce OIpeNeeHHBIE) TOUKH ocTaHoBa. OHE CHOBa CTa-
HOBSITCsI 3HAYNMBIMU I[JIsI OCTAHOBKY BAILIEll IPOTPAMMBL.

enable [breakpoints| once DIAPAZON. ..
Bpemenno BkmounTh ykasaHHble TOUKH ocTaHoBa. GDB oTkimouaer mobyio u3
5THUX TOYEK OCTAHOBA HEMEIJICHHO IOCIIe CpabaThIBAHNSL.
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enable [breakpoints] delete DIAPAZON. ..
BxaounTs ykaszaHHBIE TOYKE OCTAHOBA [I0 IEPBOrO CpabaTBIBAHUS, 3aTEM YHUITO-
xkuThb. GDB ynasmsier mo0yi0 13 5TUX TOYEK OCTAHOBA, KAK TOJBLKO Ballla MPOTPaM-
Ma OCTaHaBINBAaeTCsl HA HEN.

Kpome Touek ocraHOBa, yCTAHOBIEHHBIX KOMaHIOil tbreak (cm. Pasmern 5.1.1 [YVeranoska
TOUEK OCTAHOBA|, . 32), yCTAHOBJIEHHBIE BAMU TOYKU OCTAHOBA M3HAUAIILHO BKJIIIOUEHBI; CIIEIO-
BATEJILHO, OHU CTAHOBATCS OTKIIOUEHHBLIMU WU BKJIIOUEHHBIMU TOJIBKO KOT[ZIa BBI UCIIOIB3YETe
OIHY W3 BhbIIenepedncieHHbX Komaua. (Komanma until MoxkeT ycTaHABIMBATBH U yOAJSTH
CBOIO COOCTBEHHYIO TOUKY OCTAHOBA, HO OHA He W3MEeHseT COCTOSHIE BAIllNX OPYTIUX TOYEK OCTa-
HOBa; cM. Paspen 5.2 [[Ipomomkenue u BoimosiHeHue 1o maram|, c. 44.)

5.1.6 YcmoBus ocTaHoBa

IIpocTeiimas Touka OCTAHOBA OCTAHABINBAET BAIILy IIPOrPAMMYy KaXKIBI pas3, KOTIa YIIPaB-
JIEHUE MOCTUTraeT 3a[IaHHOrO MecTa. Bol moxkere Takxke ykaszarhb USLOWIE mra Toukm ocrtamoBa.
YcnoBue sBiseTcst IpocTo OyIeBbIM BBIPAXKEHIEM B BAIIIEM S3bIKe IPOrpaMMupoBaHus (M. Pas-
nen 8.1 [Bompaskenus|, ¢. 61). Touka ocTaHOBa € yCIOBIEM BBIUUCIISIET BBIPAXKEHUE KAXKIBIN Pas,
KOr[Ia Ballla IporpaMMa JOCTUTAET ee, U Ballla IporpaMMa OCTAHOBUTCS TOJILKO B TOM CIIydae,
ecimu yesosue 1ST INNO.

DTO MPOTUBOITOIOKHO UCIOTBE30BAHIIO Y TBEPKICHUN Ik IPOBEPKU MTPABUIILHOCTH IIPOrPaM-
MBI; B 3TOM CJIydae, Bbl XOTUTE OCTAHOBUTHCS, KOTNa yTBEPKICHIE HAPYIIaeTCI—TO €CTh, KO-
rma ycnoue s0xkHO. B Cu, ecim BbI XOTUTE TPOBEPUTH YTBEPKICHUE, BHIPDAXKEHHOE YCIIOBHEM
assert, BBl MO/DKHBI YCTAHOBUTH yCJIOBHE ‘! assert’ Ha COOTBETCTBYIOIIEN TOUKE OCTAHOBA.

YcnoBust TakKe MOMYCKAIOTCS I TOUEK HAOIONCHNST; BAaM OHI MOTYT HE TIOHAIOOUTHCS, TaK
KaK TOUYKa HAOIONEHUS TaK WIN MHaUe KOHTPOJIUPYET 3HaUeHHUE BBIPAXKEHUSI —HO MOXKET OKa-
3aThCS IIPOILe, CKaXKeM, IIPOCTO YCTAHOBUTH TOUKY HAOIIONEHUS Ha UM IEePEMEHHOU U YKa3aTh
yCIIOBUE, IIPOBepsIoIliee, SBIISETCS JIM HOBOE 3HAUEHUE TeM, KOTOpoe Hac MHTepecyeT.

YcmoBus OCTaHOBA MOTYT UMETh HOOOUHBIE 5MMEKTHI, U [aXe MOTYT BBI3BIBATHL (DYHKIIIN
B Balllell mporpamMMe. OTO MOXKET ObITH IMOJIE3HBIM, HAPUMED, ISl aKTUBAIWEN (DYHKIINAN, KO-
TOpBIE 3AMOMUHAIOT MIPONBUKEHUE BBIMOIHEHUS BAIEH MPOIPAMMBI, WM OIS KCIIOIb30BAHUS
BaIlIX COOCTBEHHBIX (DYHKINN MevYaTn Iyt GOPMATUPOBAHUS CIIEIUAIBLHBIX CTPYKTYD HAHHBIX.
PesyabTaTsr MOTHOCTHIO TPENCKA3YEMbBI, €CJIN HET APYTOil BKJIIOYEHHON TOYKKM OCTAHOBA IIO TO-
My ke anpecy. (B stom cimyuae, GDB moxker cHauasma yBUIETH APYTYIO TOUYKY OCTAHOBA U
OCTAHOBUTH BAIILY MIPOrPAMMY IPOrpaMMy 6e3 MPOBEPKHU yCIIOBHsI IIEPBOIl TOUKU OCTAHOBA.) 3a-
MEeTBTE, UTO KOMAHIBI TOUEK OCTAHOBA OOBITHO 60jee yHOOHBI U TUOKU, UeM YCIIOBHUS OCTAHOBA,
IJISL BBIIOTHEHWsI TOOOYHBIX 5hdEKTOB, KOrna MOCTUraeTcsl Touka octaHoBa (cMm. Pasmen 5.1.7
[Komanmsr Touku ocranosal, c. 41).

YcmoBusi ocTaHOBA MOTYT OBITH 3a[aHBI B MOMEHT YCTAHOBKM TOUYKU OCTAHOBA, WUCIIOIIB3YSI
‘if’ B aprymenTax komaunsl break. Cm. Paspen 5.1.1 [YVeranoska Touek ocranosal, ¢. 32. OHu
MOTyT OBITH TaKKe M3MEHEHBI B JTIOOOM MOMEHT C MOMOIIILI0 KoMaHObl condition.

Bur Taxxke MoxeTe mMCronb30BaTh KioueBoe ciioBo if ¢ xomammont watch. Komamma catch
He pacIio3HaeT KiIoueBoe c/IoBO if; condition sBisgeTcs eqUHCTBEHHBIM CIOCOOOM HAJIOXKUTH
IaJIbHEHIe yCIOBUS Ha TOUKY IIepexBaTa.

condition NOMER WYRAVENIE

3amaitire WYRAVENIE kak yciioBre OCTaHOBKY IJTsl TOUKU OCTAHOBA, HAOIIOMEHUS MITH
nepexBata ¢ HoMepom NOMER. Ilocse Toro, kak BbI yCTAHOBUJIM YCJIOBUE, HAHHAs
TOYKa, OCTAHOBA OCTAHOBUT BaIlly IporpamMmy Toibko eciu 3uHadenume WYRAVENIQ
6ymet uctuHHBIM (HeHyneBblM, B Cu). Korma Bbl ncmonbssyere condition, GDB
nememtenno mposepsieT WYRAVENIE mHa cuaTakcmaeckyio KOpPPEKTHOCTD U [JIst OIIPe-
MEJICHUsI, IYTO CUMBOJIBI B HEM HMEIOT OOBEKTHI CCHLIJIKUA B KOHTEKCTE BAIICH TOUKU
octanoBa. Ecmu WYRAVENIE ucmonb3yeT cuMBOIBI, HE CYITIECTBYIOIITNE B KOHTEKCTE
Toukn octanoBa, GDB BriBemeT coobitienne 06 ormbke:
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No symbol "foo" in current context.?

Onnako, GDB B meiictBurensuoctu He Burunciger WYRAVENIE B MomenT momaum
KOMaHIbl condition (MM KOMAHIBI, yCTAHABIMBAIOIIEN TOUKY OCTAHOBA C yCJIOBU-
eM, Takoll Kak break if ...). Cm. Paspen 8.1 [Beipaxenns|, c. 61.

condition NOMER
Caumaet ycioBue ¢ Touku octaHoBa ¢ Homepom NOMER. Owna cranoBuTCS OOBITHOI
0€e3yCIOBHON TOYKOU OCTAHOBA.

CroenuaabHBIM CIyYaeM YCIOBUS ISl TOYKM OCTAHOBA SBJISETCS OCTAHOBKA TOJIBKO KOTIA
TOYKA OCTAHOBA ObITIA JOCTUTHYTA OMPENETIEHHOE TICIIO Pa3. DTO HACTOIBKO MOJIE3HO, UTO CYIIe-
CTBYET CIEIUAJIbHBIN cr1ocob caenaTh 510, uctnoyb3ys SNETAM K IGNORIROWANTQ Touku ocTaHoBa.
Kaxmas Touka oCTAHOBA MMEET CUETYNK UTHOPUPOBAHUS, SIBIIAIONIANCS IETBLIM durciioM. Kak
TMPABUJIO, CYETUNK WTHOPUPOBAHUS PABEH HYITIO, W, CIIENOBATEIBLHO, HE MPOU3BOMUT HUKAKOTO
nericrBust. Ho eciu Balira mporpamMma JOCTUTAeT TOYKM OCTAHOBA, Y€l CUETUNK UTHOPUPOBAHIS
MTOJIOXKUTEJIEH, TOTIA BMECTO TOTO UTOOBI OCTAHOBUTBHCSI, OHA JIUIIb YMEHBIIUT €r0 Ha eMUHUILY
U TIPOMOJIXKUT BBIMIOIHEHWE. B pesynbTare, eciu BeIUYNHA CUeTUNKA UTHOPUPOBAHUS PaBHA 11,
TOYKA OCTAHOBA HE OCTAHOBUT MPOTPAMMY CJEAYIONINE N pa3, KOTIa MPOrpaMMa, €ro JOCTUTHET.

ignore NOMER ZNANENIE
YcranaBauBaeT cueTUnK UTHOpuUpoBaHuin Touku ocTanoBa ¢ Homepom NOMER B ZNA-
NENIE. Crenyrorrme ZNANENIE pas, xorma Touka ocTaHOBa OymeT MOCTUTHYTA, BbI-
TIOJIHEHVE BAIllell ITPOTrpaMMbl He OYIeT OCTAHOBJIEHO; KPDOMe KaK YMEHBIINTDL CUeT-
ypk urHopuposauuii, GDB He npousBonuT HUKaKUX OEfCTBUI.

Yro6bI TOUKA OCTAHOBA cpa60TaJ1a opu cjaeqyomeM OOCTUKEHUM, YCTaHOBUTE CUET-
YMK B HOJIb.

Korna BoI ucmosnb3yere continue st BO30OHOBICHUS BLITTOJIHEHUS BAIIICH ITPOTPaM-
MBI OT TOYKI OCTAHOBA, BbI MOXKeTe YCTAHOBUTH CUETUYNK UTHOPUPOBAHUY HETIOCPEI-
CTBEHHO KaK apryMeHT K continue, a He mCmoiib30BaTh ignore. Cwm. Paszmen 5.2
[I[IpomoskeHue U BBINOJIHEHUE 110 maraM|, ¢. 44.

EC.HI/I TOYKA OCTAHOBA UMEET IIOJIOKUTEILHBIN CUeTUNK I/IFHOpI/IpOBa,HI/Iﬁ n ycJjaoBue,
TO yCJIOBUE He IpoBepsieTcs. Kak TOMbKO CUeTYNK UTHOPUPOBAHUN TOCTUTHET HYJIH,
GDB B0306HOBUT TIPOBEPKY yCIIOBUSIL.

Bor moxere mocTurayTh sdhdekTa CUeTUYNKa UTHOPUPOBAHUN C TIOMOIIIBIO TAKOTO
ycioBust, Kak ‘$foo- <= 0’, uCHOIB3ysT BCIOMOTATEIbHYIO TIEPEMEHHYIO OTIIAIINKA,
KOTOpasl yMeHbIIaeTcss Kaxk bl pas. Cm. Pasnen 8.9 [Benomorarensubie nepeven-
Hele, c. 73.

CueTuukn I/II‘HOpI/IpOBaHI/Iﬁ MO2KHO HCIIOJIB30BAaTh C TOYKaMMI OCTaHOBa, TOYKaMII HaOJIIOOEHNI S
7 TOYKaMI IIepexBaTa.

5.1.7 KoMaHOBI TOYKU OCTaHOBA

Bor MoxkeTe momaTh 1060i TOUKe OCTaHOBA (HAGIIONEHNUS WU TI€PEXBaTa) Pl KOMAHI, KO-
TOpBIe OYIYT BBINOIHATHCS IIPU OCTAHOBKE BAlllell MPOrpaMMBI Ha ATOW TOYKe ocTaHoBa. Ha-
IIpUMeP, BBl MOXeTe 3aXOTeTh BBIBECTU 3HAUCHUS OIPENEJICHHBIX BBIPDAKCHUN, MM BKIIIOYUTH
IPyTHre TOYKA OCTAHOBA.

commands [NOMER]

... SPISOK-KOMAND . ..

end Onpenenser cmucok KoMauI mjist Touky ocTanosa ¢ HomepoMm NOMER. Camu koMaH b
VKa3bIBAIOTCSI B CIEOYIOIINX CTPOKax. s 3aBepIieHus CIucKa KOMAHI, BBEIUTE
CTPOKY, COLIEPKAIIYIO TOJILKO end.

3 B Tekymenm xonTekcre Her cumBoma "foo". (PRIM. PEREWOD™MIKA)



42 Ormanka ¢ nomornsio GDB

YUTo6B! yIamnThs Bce KOMAHOLI OT TOYKN OCTAHOBA, BBEOUTe commands 1 HEMEJIEHHO
3a 3TUM end, TO eCThb 3aJaliTe IMyCTOU CIMUCOK KOMaHI.

bes aprymenTa NOMER, commands OTHOCHTCS K IIOC/IEOHEN yCTAHOBIIEHHON TOYKE
OCTaHOBA, HAOIIIONEHNSI WX ITepexBaTa (HO He K MOCIECHHENl BCTPEICHHON).

Haxatume (RET), Kak CpemcTBO MOBTOpeHus: nocienueit komaunsl GDB, oTkimodueno BHyTpEU

SP 1SKA-KOMAND.

Bor MoxeTe mcnonb3oBaTh KOMAHOBI IJISI TOUKM OCTAHOBA, UTOOBI CHOBA 3aIlyCTUTDL BAIITY
nmporpaMMmy Ha BbIosiHeHUe. [IpocTo mcmomb3yiiTe KOMaHIy continue, mian step, winm J00yIO
IPYT'yI0o KOMaHIy, BO3OOHOBIISIONIYIO BBIIIOJIHEHIUE.

ITocre xomaHIBI, BO3OOHOBIIAIONIEN BBITIOJTHEHNUE, JTIOObIE IPYTUe KOMAHIBI B CIIICKE UTHOPU-
pytorcs. Tak cremaHo moTOMy, 9TO KaXKIbIil pa3, KOr/a BBl BO3OOHOBIISETE BBHINOJHEHNE (maxe
IPOCTO € MOMOIIBIO Next Win step), Bbl MOXKeTe BCTPETUTH APYTYI0 TOUKY OCTAHOBA—KOTODPAs
MOXKeT UMEThb CBOI COOCTBEHHBIN CIUCOK KOMaHI, YTO NPUBENET K HEOMHO3HAUHOCTU, KAKOU U3
CITUCKOB BBITIOJTHSITh.

Ecnu B xauecTBe IepBOil KOMaHILI B CIIICKE KOMaHI BBl yKaxkeTe silent, o6bruHOE coOOILIe-
Hre 00 OCTAHOBKE HA TOYKE OCTAHOBA He OyIeT BLIBOMUTHCSI. DTO MOXKET ObITH JKeTaTeIbHO MIJI
TOYEK OCTAHOBa, KOTOPBIE MOKHBI BBEIBECTU OIPeNesieHHOe COOOIleHne, U 3aTeM NPOHNOIXKUTH
BBIIOJIHEHNE. Eciam HuKakxas W3 OCTABIIMXCS KOMAHII HIYETO HE BBIBONUT, BBl HE YBUIOUTC HU-
KaKOTO 3HaKa O TOM, ITO TOUKa OCTAHOBA ObIJIa NOCTUTHYyTa. Silent mMeeT CMBICT TOJIBKO B
Havale CINICKa KOMAHI TOYKH OCTAHOBA.

Komanner echo, output u printf mo3Bossa0T BaM 60/1e€ TOUHO KOHTPOJIUPOBATH BHIBOIUMBIH
TEKCT, U JaCTO TOJIe3HbI B “Tuxux’ Toukax octanoBa. Cm. Paszmen 16.4 [Komannsr yrnpassienms
BBIBOIOM], ¢. 159.

Hampumep, BOT Kax BBI MOXKETE HCIOIB30BATH KOMAHILI TOYKI OCTAHOBA [JIS BHLIBOIA BEJIN-
YMHBI X HA BXOIe B £00, KOTA X TMOJIOXKUTETbHA.

break foo if x>0
commands

silent

printf "x is %d\n",x
cont

end

OmuuM U3 TpUMEHEHWHT KOMAHI TOYKI OCTAHOBA SBIISETCS KOMITEHCAIINS OHOW OITNOKMU, Tak,
9TOOBI BBl MOIJIN UCKATh APYyTyio. [lomMecTuTe TOUKy ocTaHOBA Cpasy MOCie CTPOKU KOMa, CONEP-
XKalren ommoKy, 3a/1aliTe efl YCJIOBUE NIl OIpenesieHns cIydasi, B KOTOPOM OBIJIO cAeIaHO ITO-TO
OIHI/I60‘{HOQ, n onpeneimTe KOMaHObI OJIkd IIPUCBOCHUA IIPDABUJIBHBIX 3HAUYEHNN TeM IIEePpEMEHHBIM,
IUTST KOTOPBIX 9TO TpebyeTcs. 3akOoHUNTe KOMAHOW continue, W4TOOBI Ballle MPOrpamMMa He
OCTAHABINBAJIACH, & HAYHUTE C KOMAHOHI silent, ¥ToOBI He OBLIJIO HUKAKOTO BHIBOOA. BOT mpu-
Mep:

break 403
commands
silent

set x =y + 4
cont

end

5.1.8 MeHro TOUukKu oCcTaHOBAa

Hekoropere s3piku mporpammupoBanus (ocoberro Cu++) [OMyCcKaioT, 9TOOBI OMHO U TO XKe
uMst QYHKITUIT OBIIO OMPENeIeHO HECKOJIBKO Pas3, IS MIPUMEHEHUs B PA3INIHBIX KOHTEKCTaX. JTO
naseiBaercs PEREGRUZKOJ. Korma umst dyuknum neperpyxaercs, ‘break FUNKCIQ' me mocrarTou-
HO, uT00B! yKa3aTb GDB, rme BBl X0TuTE yCTAaHOBUTH TOYKY OCTAHOBA. HCIIH BBI CTOJKHYIINCH
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¢ DTOI TPOOJIEMOIl, BBl MOXKETE KCIOIL30BaTh 4To-To Tuma ‘break FUNKCIQ(TIPY)’ mns yka-
3aHUS, KAKYI0 KOHKPETHYIO BepCUio QYHKINU BBl MMeeTe B Bumy. B mporusHOM ciyuae, GDB
npemiaraeT BaM BBIOOP U3 MPOHYMEPOBAHHBIX BAPUAHTOB ISl PA3JIUYHBIX BO3MOMKHBIX TOUEK
OCTaHOBA, U XKIET BAIIETO BbIGOpa ¢ mpuraaieruneM >’. [lepBbIMEU IByMsl BapUaHTaMU BCETIIa
sBitsiiorest ‘[0] cancel’ m ‘[1] all’. BBom 1 ycTaHaBIMBaeT TOYKY OCTAHOBA HA KaXXIIOM OIpe-
nesenur FUNKCI L, u BBom O mpepbiBaeT KoMaHmy break 6e3 yCTaHOBKU HOBBIX TOYEK OCTAHOBA.

Hampuwmep, cremyroiias BbLOEpPXKKA U3 CEAHCA WIIIIOCTPUPYET IOMBITKY YCTAHOBUTHL TOUKY
OCTAHOBa HA IEPEerpyKeHHOM cuMBose String: :after. Mul BhIOpaan Tpu KOHKPETHLIX OIpeme-
JIeHUs UMeHU QYHKIIUN:

(gdb) b String::after

[0] cancel

[1] all

[2] file:String.cc; line number:867

[3] file:String.cc; line number:860

[4] file:String.cc; line number:875

[6] file:String.cc; line number:853

[6] file:String.cc; line number:846

[7] file:String.cc; line number:735

>246

Breakpoint 1 at Oxb26c: file String.cc, line 867.
Breakpoint 2 at 0xb344: file String.cc, line 875.
Breakpoint 3 at Oxafcc: file String.cc, line 846.
Multiple breakpoints were set.

Use the '"delete" command to delete unwanted
breakpoints.

(gdb)

5.1.9 “He ymaeTcss HOMECTUTh TOYKN OCTAHOBA”

B HekoTOpBIX OmEparmoOHHBIX CHCTEMAX TOYKUM OCTAHOBA HE MOI'YT OBITH HCIOJb30BAHBI B
mporpaMme, eciium Kakou-jinb0 OPYTOol MPOIECC BBIMOJHSAET 3Ty HporpaMmy. B aToM ciydae,
MIONBITKA BBIIOJHUTH WM IPONO/IKUATEH BBIIOIHEHNE TPOT'PAMMBL C TOUKON OCTAHOBA IIPUBOOUAT
Tomy, uro GDB meuaTtaer coobiienne 06 ommbke:

Cannot insert breakpoints.

The same program may be running in another process.?

Kornma sto npoucxonut, y BaC €CTh TPU BapUAHTA MAJLHEUINNX MCHCTBUH:

1. yI[aJII/ITL NN OTKJ/IIOUYUTH TOYKMN OCTaHOBa, M 3aTEM IIPOMOOJIXKNTH.

2. IlpuocranoButs GDB u ckonupoBaTs (aili, comepKaIiuil Balry IporpaMMmy, MON APYyTUM
nnaeneM. Bozo6HoBuTh pabory GDB m ucnonb3oBarh komanmy exec-file s yKasaHUs,
aro GDB momkeH BRIMOMHATE Ballly TPOrpAMMY IOl 9TUM UMEHEM. 3aTeM 3aIlyCTUTE BAIILY
IpOrpaMMmy CHOBA.

3. CKOMIIOHOBATH 3aHOBO BAllly IIPOrPAMMY TakK, YTOOLI CEMMEHT TEKCTa ObLI HepasIeseMbIM,
HCIIONTB3YS KJTI0Y KOMMOHOBINMKa ‘—~N’.  OrpaHudeHus ONEparnroHHON CHUCTEMBI MOTYT He
pPacIpoCTpaHsAThCS Ha Hepas3esisieMble BBINOJIHsIEMbIe (Dallibl.

Ananoruunoe COO6IH€HI/I€ MO2KE€T BBIBOOUTBHCA, €CJIN BBI 3allpallliBaeTe CJIMIIIKOM MHOTO akK-
TUBHBIX allllapaTHO-TIOAOCP2KUBACMBIX TOYEK OCTaHOBa 1 Ha6J'[IO]IeHI/I$IZ

Stopped; cannot insert breakpoints.

4 He YIAETCSA TIOMECTUTE TOYKA OCTAHOBA. DTa MPOTPAMMa MOXKET BBIIOIHATLCS B ApyTroM mponecce. (PRIM. PE-
REWOD/IKA)
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You may have requested too many hardware breakpoints and watchpoints.®

OTO0 coollleHne BHIBOAUTCS, KOIIA BbI ILITAETECh BO30OHOBUTL BHINOJIHEHNE IPOI'DAMMEBIL, TaK
xax Tosbko Torna GDB 3HaeT TOYHO, CKOIBKO alnapaTHLIX TOUYEK OCTAHOBA U HAOIIIONEHUS eMy
HY>KHO yCTAQHOBUTB.

Korna 5TO COOOIIIEHUE BBIBOOUTCs, BaM HeoOXOOUMO OTKJIIOUATEL WUJIN YOaJIUTh HEKOTOPBIE
allllapaTHO-IIOOOEP2KNBaeMble TOYKN OCTaHOBa 1 Ha6JHO,IIeHI/I$[7 n 3aTeM IIPOOOJIXKUTH.

5.2 HpO,Z[OH}KeHI/Ie 1 BBIIIOJIHEHHME IIO IIIaramM

PRODOLVENIE o3nauaeT BO30GHOB/IEHNE BLITOJIHEHNS ITPOTPAMMEBIL 10 €6 HOPMAaJILHOTO 3aBep-
mrenns. Hamporus, PO AGOWOE WYPOLNENIE osmagaer BeImOsHeHUE ellle OMHOrO “Imara’ Ballei
mporpaMMsbl, rae “mar”’ ObITh 100 OMHON CTPOKON MCXOMHOTO KOHA, JINOO OMHON MAIIMHHON MH-
cTpyKimell (B 3aBUCHMMOCTH OT TOTO, KAKYI0 UMEHHO KOMAHIy BbI HCHoOib3yere). U B ciyuae
MPONOJIKEHUS, U B CJIydYae BBIMOJIHEHUsS IO IIaraM, Ballla IPOrpaMMa MOXKET OCTAHOBUTLCS U
paHbllle, BCJIACTBUE TOUKM OCTaHOBa win curHana. (Ecim oHa ocTaHaBimBaeTcs IO CUTHA-
JIy, BBl MOXKETE WCIOJIb30BaTh handle, wim ‘signal 0’ myst Bo300HOBIEHUs BhimomHeHUs. CM.
Pasnen 5.3 [Curnasnsi, c. 46.)

continue [SMETMIK-1GNOR]

c [SAETAIK-1GNOR]

fg [S"ETAIK-1GNOR]
Bo0306HOBUTS BBIIOIHEHIE IPOT'PAMMBI, C TOTO apeca, IIIe Ballla IPorpaMMa OCTa-
HOBUJIACH IIOCTIEMHUI pa3; BCe TOYKM OCTAHOBA, YCTAHOBJICHHBIE IO 3TOMY aIPECy,
npomyckatorcsa. Heobssarenbubiii aprymenT SMETMK-IGNOR mossosiseT BaM 3amaTh
KOJIMIECTBO MOCIEMYIOIINX UTHOPUPOBAHUN TOUKM OCTAHOBA B HTOM MECTE; ero Iei-
CTBUE CcOBIAmaeT ¢ nefictBueM ignore (cm. Pasmen 5.1.6 [Yenosus ocranosal, c. 40).

Apryment SMETMK-1GNOR mMeeT ¢MBICT TOMBLKO €CIIM Ballla IporpaMMa OCTaHOBIU-
JTach B TOYKE OCTAHOBA. B OCTAJBHBIX CIIyUYasX, apryMEHT K continue UTHOPUPY-
eTCs.

Cunonnmer ¢ u fg (or foregroung, Tak Kak OTIaXuBaeMas IPOrDAMMA CIXTACTCS
(HOHOBOIT), IPENOCTABIISIFOTCS UCKIIIOUNTEIBHO M7l yAOOCTBA, U MMEIOT B TOYHOCTHU
TOT K€ CMBICJI, 9TO 1 continue.

Yro6bl BO30GHOBUTH BBINOJHEHUE C APYTOrO MeCTa, Bbl MOXKETE HCIONIb30BaTh return (Cm.
Pasmen 11.4 [Bosspar us dymkimumn|, c¢. 103) aTo6bl BEpHYTHCS HAa3all K BBI3LIBAIOLICH (DYHK-
mun; win jump (em. Pasmen 11.2 [[Iponomkenune ¢ npyroro ampecal, c. 102) mas mepexona
MIPOU3BOILHOMY MECTY B Ballleil TPOTpaMMe.

TI/IHI/I“IH&SI TEXHUKA [JId VCIIOJIB30BAHUS IIOIIArOBOIO BBIIIOTHEHU A 3aKJ/II0YaE€TCA B YCTAaHOBKE
Toukn ocranoBa (cm. Pasmen 5.1 [Touku ocranosal, c. 31) ma Hauame QyHKIUM win pasmesna
Ballell IPOrpaMMbl, Te IPEANOIOKUTEILHO HAXOMUTCS OMINOKa, BBIIOJHEHUN BAILEH IPOrPaM-
MBI JI0 OCTQHOBKH Ha 3TOIl TOYKE OCTAHOBA, M 3aTEM IOMIATOBOM BBIIOIHEHNN IION03PEBAEMOTO
yUacTKa, C NCCIIEOBAHIEM HHTEPECYEMBIX II€PEMEHHBIX, IIOKA BB HE YBHAWUTE, UTO CIIydNIach
ommuodka.

step [TpomomxuTEL BBIIOITHEHEE BAIIEH TPOTPAMMBI, TIOKa, YITPABICHNE He MOCTUTHET IIPY-
TON CTPOKM HMCXOMHOTO TEKCTA, 3aTEM OCTAHOBUTH €€ W BO3BPATHUTHL YIPABIICHUE
GDB. D1y xoMaHmIy MOXHO COKPAIATh M0 S.

PREDUPREVDENIE: Ecau BbI mcnonb3yere koMaHIy step, Korma yrpas-
JIEHNE HAXOOUTCS BHYTPU GYHKIINN, KOTOpast ObLTa CKOMIMIIPOBaHa 6e3

5 OcTaHOBIEHO; HE yNAETCS TOMECTHTH TOYKHM OCTAHOBA. BbI MOIIM 3aIPOCHTH CIIMIIKOM MHOTO AIIIADATHO-
HONIEPXKUBAEMBIX TOUEK OcTaHoBa u Habmonenus. (PRIM. PEREWODMIKA)
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step ISLO

OTJIAOYHON MH(POPMAIINH, BBITIOTHEHNE TTPONOIIKAETCS, TOKa, YIIPaBiIe-
nre He mocturner yuknuum, koropas IMEET ee. Awmanorumuno, morma-
rOBOE BBHITIOJTHEHUE He OyIeT 3aXOnuTh B PYHKIINIO, CKOMIUIIMPOBAHHY O
6e3 ormamounon muopMmaruu. IS MOIIAroBOrO BBITTOTHEHUS TAKUX
(QYyHKINI UCHOJB3yITe KOMaHOy sStepi, ONUCAHHYIO HIXKE.

Komanna step ocranaBIuBaeTCs TOIBKO HA MEPBON MHCTPYKIIUU CTPOKU UCXOMHOTO
TEKCTa. OTO TMPENOTBPAIIAET MHOXKECTBEHHBIE OCTAHOBKM, KOTOPBIE B ITPOTUBHOM
cIydae MOTYT BO3HUKHYTB B orepaTope switch, nukie for, u Tak majee. step mpo-
MOJIKAET OCTAHABIUBATHCS, €Cau (QYHKIIWSA, MUMEIOIIAs OT/IAI0YHYI0 WH(MOPMAIIIIO,
BBI3bIBaeTCS BHYTpu cTpoku. pyrumu ciaoBamu, step ZAHODIT WNUTRX dyuxiumii,
BBI3BIBAEMBIX B JAHHOU CTPOKE.

Taxxe, koMaHIa step BXOAUT B QYHKIINIO TOIBKO €CIIH IS Hee CYIIeCTBYeT mHGMOp-
Malus O HoOMepax CTPoK. VHadue oHa OeCTByeT KakK KOMAaHOa next. DTOo MO3BOJIAET
n36exKaTh MpobIeM, TTOSBIISIONINXCS TIPYU NCTOIB30BaHnT cc —gl Ha marmmmHaax MIPS.
Panbitie step 3axonuia B HOOIPOrPaMMY, €CJIU CYIIECTBOBAJIA XOTh KaKas-HUOYIb
OTNanovHas MHPOPMAINSI O TOMITPOTPaMMeE.

[IponmomxaeT BbIMONTHEHUE Kak O KoMaHAe step, Ho memaer 310 MISLO pas. Ecmn
OOCTUraeTCda TOYKa OCTaHOBa, MJIN IIPUXOOUT CUTHAJI, HE CBSI3aHHBIN C IIOHIATOBBLIM
BBITIOJTHEHUEM, 10 BbimojiHeHust ISLA 11aros, moImaroBoe BBITIOJHEHUE Cpa3y OCTa-
HaBIIBAETCSI.

next [MSLO]

finish

until

[IponmomxaeT BBIOIHEHNE MO CJEAYIOIIEN CTPOKH HCXOMHOTO TEKCTa B TEKYILIEM
(BHyTpeHHEM) Kaape CcTeka. JTO aHAJOTUYHO Step, HO BBI30BBI (DYHKIUI, KOTO-
pble TOSIBIISIIOTCSI BHYTPHU CTPOKU KOA, BBITIOIHIIOTC 063 OCTAHOBKU. BBIOIHEHUE
OCTaHABJINBAETCS, KOTMIa yIPAaBJICHUE NOCTUTAET OPYTOWl CTPOKU KOIA B MCXOITHOM
YPOBHE CTeKa, KOTOPHIIl BBIMOIHSIICS, KOTA BBl Tajl KOMAHIy next. OTa KOMaHIa
COKpAaIllaeTcs Kak 1.

Apryment MSLO gBsteTcst c4eTUMKOM MTOBTOPEHUI, KaK Iy step.

Komanna next ocTaHaBInBaeTCs TOJIBKO HA IEPBON MHCTPYKIIUU MCXOMTHON CTPOKMN.
DTo mpemoTBpaIaeT MHOXKECTBEHHBIE OCTAHOBKW, KOTOPhIE MHAYE MOI'YT BO3HUK-
HYTb B oneparopax switch, nukmax for, u Tak nasee.

[IponomxuTh BBIIOMHEHHE [0 BO3BpaTa w3 GYHKINM B BBIODAHHOM Kaape CTEKA.
HanmeuaraTs BO3BpallleHHOE 3HAUEHUE (€CIIN TAKOBOE CYIIIECTBYET).

Cpasaute 510 ¢ KoMaunoit return (cm. Pasnen 11.4 [Bosspar us dyukuunl, ¢. 103).

[IponomxuTh BBITIOITHEHNE OO HOCTUMXKEHUS CTPOKM MCXOMHOTO TEKCTA, CIICMYIOIIen
3a TEKyIlel, B TEKYyIIeM Kalpe CTeKa. OJTa KOMAaHOA UCIOIL3YeTCS M m30exa-
HUSI BBITIOJTHEHUSI TIUKJIA IO I1araM 0oJbIilie omHOro pasa. OHa MoX0xka Ha KOMAHIY
next, 3a UCKIIOUEHWEM TOTO, UTO KOrZa until BcTpedaeT mepexom, OHAa aBTOMATU-
YeCKN! IPOMOIIKAET BBINOJHEHNE, ITOKa CUeTUYNK BBLITIOTHEHNST IPOTPAMMEL HE CTaHET
Oorplre, UeM anpec Iepexomna.

OTo O3Ha4YaeT, 9YTO KOI'Da BBI NOCTUTaeTE KOHIIa ITUKJIa IIOCJI€ €ro BBIIIOJIHEHUA II0
miaram, until IIPOOOoJI2KaeT BBIIIOJTHECHUE BaIen OporpaMMBbl, IIOKa OHa& HE BBIAIET
3 IuKJia. HaHpOTI/IB, KOMaHIOa next B KOHIIE IUKJIa IPOCTO HEPEXONUT Ha3al B
Ha4vaJI0 IIUKJIa, 9TO 3aCTaBJ/IsI€T BaC BBIIIOJIHATH IIO ITaraM CJIECOYIOITYIO UTEePaluio.

until Bcerga ocTaHaBIMBAaeT BAIIly IPOrPAMMY, €CII OHA NBITAeTCs BLINTH U3 Te-
KYIIEro Kaapa CTeKa.

until MOXKeT IPUBECTH K HECKOJBKO HEOXUIAHHBIM pe3yjIibTaTaM, eCIu IIOPSIOK
MAIIIMHHLIX KOINOB HE COBIANAET C IOPSIKOM CTPOK MCXOMHOrO TekcTa. Hampuwmep,
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B CJIIYIOIIIEM OTDBIBKE CeaHca OTIIAnKu, koMaHma f (frame) mokaswlBaeT, U4TO BBI-
HOJHEHNE OCTAHOBUJIOCh Ha CTPOKe 206; XOTs, KOrna MBI HCIOJIb3yeM until, Mbl
nepexonuM K cTpoke 195:

(gdb) £

#0 main (argc=4, argv=0xf7fffae8) at m4.c:206
206 expand_input () ;

(gdb) until

195 for ( ; argc > 0; NEXTARG) {

OTo mpomsonuo moToMy, 9TO Iiist 3¢h(dEKTBHOCTH BBITOITHEHNUS KOMIIUIISITOD CTEeHe-
PHUPOBaJI KO OJIs IIPOBEPKU OKOHUYAHUS ITUKJIa B KOHIIE, & He B HauaJjle MUKJIa—IaKe
ecau mpoBepka B mukie for Cu manmcana no Tena mukia. Kaxercs, 9TO KO-
MaHOa until mepeMecTmsach Hazal K HAYAIy IHUKJA, KOTJa OBUTajach K 3TOMY
BBIDAKEHUIO; ONHAKO, B HEHMCTBUTEIBHOCTH OHA He Iepexoguiia K Oojiee paHHEMY
onepaTopy—B TepMHHaX (HaKTUIECKOr0 MAIIIMHHOTO KOIA.

until 6e3 aprymMeHToOB pabOTaET IIOCPEICTBOM IIOIIATOBOI0O BBIIIOJIHEHUS OTAETBHBIX

WHCTPYKINUI, 1, CJIEIOBATEIbLHO, SIBIsSeTCs Oojee MeIIeHHO, yeM until ¢ aprymen-
TOM.

until POLOVENIE
u POLOVENIE

stepi
stepi ARG

si

nexti
nexti ARG
ni

[IponomkuTh BBINOJIHEHNE BAIell MPOrpaMMBI, ITOKa Ju00 YKa3aHHOE MeCcTO He Oy-
IeT OOCTUTHYTO, JIuOO HEe MPOM30MOeT BO3BPAT M3 TeKyIero kampa creka. POLO-
VENIE moxeT 6bITH /150600 U3 HOCTYIHBIX (GOpM aprymenta mjs break (cm. Pas-
nern 5.1.1 [Yeranoska touex ocranosal, c¢. 32). Dra dopMa KOMAHIbI UCIOIL3yeT
TOYKU OCTAHOBA, U, CIENOBATEILHO, sIBJIsileTCst Oostee ObICTpOl, yeM until 6e3 apry-
MEHTA.

BeInomHNTE OMHY MAIMHHYIO WHCTPYKIINIO, 3aTeM OCTAHOBUTBHCS U BEPHYTHCI B
OTJIAINK.

ITpn momaroBoM BBINOJHEHNN MAIIMHHBIX WHCTPYKIWN, YacTO OLIBAeT IIOJIE3HBIM
coenaTh ‘display/i $pc’. Oto Bemur GDB aBrOMaTmueckn oTobpaxkaTh MHCTPYK-
1IN0, KOTOPas OyIeT BBINOIHATHCS CEMyIOIell, KaXKObII pa3, Koraa Ballla IPOrPaM-
Mma ocranaBiuBaercs. Cm. Pasnen 8.6 [Asromaruueckoe oroGpaxenue|, c. 66.
AprymeHT SIBISETCS CIeTUYNKOM IOBTODEHNIl, Kak Iyl step.

BrinmosHUTE OMHY MAITMHHYIO WHCTPYKIIAIO, HO €CJIU 3TO BBI30B (DYHKIINU, ITPOHOJI-
JKaTh [0 BO3BpaTa U3 Hee.

ApryMeHT sABAsSETCS CYETUNKOM MMOBTOPEHUI, KaK I next.

5.3 CurnaJnbl

Curnai—sTo aCHHXPOHHOE COOBITHE, KOTOPOEe MOXKET Mpom3oiTu B mporpamme. Omeparu-
OHHAs CHCTEMa OIIpeNeJIaeT BO3MOXKHBIC TUIIBI CUTHAJIOB U OAaeT KaXXIOMY THUILY UM U HOMEp.
B Unix, manpumep, SIGINT—5TO cUrHaj, MOIYyYaeMbIll ITPOTPAMMOIL, KOTA BBl BBOOUTE 3HAK
npepeiBanus (dacto C-c); SIGSEGV—curHas, moryaeMblil IPOrPaMMOIl IPU CCHLIKE Ha 00IacThb
naMsITH, OTIIMIHYIO OT BCEX HMCIOIb3yeMbIX obitacTelr; SIGALRM nosBiseTcs npu cpabaThIBaHINT
MHTEPBAJILHOrO TaiiMepa (BO3HUKAET TOJIBKO, €C/IM Ballla [IPOrPaMMa 3alPOCIIIA BPEMEHHOI

CUTHAII).

HexoTopnie curnasner, Takne kak SIGALRM, SBJISIIOTCS OOBIYHON YaCTBIO (PYyHKITMOHUPOBAHUS
Barrel mporpaMmsbl. Hpyrue, Takume kak SIGSEGV, 0603HATAIOT OMTUOKY; STU CUTHAJIBI IBIISIOTCS
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FATALXNYMI (oHm HeMemyieHHO yOWBAlOT BAIly IPOIPDAMMY ), €CIIM IPOTPAMMa He ONPENesIniia
3apaHee npyron crocob mx obpaboTku. SIGINT He ykasbpiBaeT Ha OIIMOKY B Balllell TpOrpaMMe,
HO OOBIYHO ABJISIETCSI q)aTa.JH;HbIM, TaK 9TO OH MO2KET BBIIIOJIHATH (pyHKIII/IIO OpepbEIBaHnA: y6HTb
IPOrpaMMy.

GDB cnocoben o6HapykuTh T000€ MOSBICHNE CUTHAJIA B Balllell mporpaMmve. Bbl moxere
3apanee coobrmTs GDB, uTo nemaTh miis kaXxmoro Tuma CurHasa.

O6erano, GDB ycranoBien Tak, 4TOOBI UTHOPUPOBATH HEOMIMOOUHBIE CUTHAJIBI, TAKUE KaK
SIGALRM (uTOGBI HE MeIIATH UX [EMCTBUIO TIPU UCIOJHEHNN BAIIEH IPOrPAMMEBI ), HO HEMEIJIEHHO
OCTAHABINBATH BAIILy IPOTPAMMY BCSIKUI Pa3, KOTOa BO3ZHUKAET cUrHAJI 00 omubke. Bur MoxeTe
M3MEHUTH 3TU yCTAHOBKM KOMaHmou handle.

info signals

info handle
Hanmeuarars Tabnuiry Bcex TUIIOB cUrHAJIOB 1 onucanus, kKak GDB 6yner o6pabaThi-
BaThb Ka.}KHI)Iﬁ "3 HUX. BbI MO2KeETe NCIIOJIB30BAaTh 3Ty KOMaHHy, qTO6I:>I IIOCMOTPETH
HOMEpPA BCEX OIPENEIEHHBIX TUIIOB CUTHAJIOB.

info handle gaBngercda cunoruMoM i info signals.

handle SIGNAL KL@/EWYE-SLOWA. ..
Nsmenuts croco6, koTopeim GDB obpabarsiBaeT SIGNAL. SIGNAL moxeT 6bITH
HOMEPOM curHajia mwin ero umeseM (¢ ‘SIG’ wiam 6e3 mero B Hauase). KL@EWYE-
SLOWA ompemenstor, Kakue COeiaThb U3MEHEHUs.

Kirouessie cioBa, momyckaembre komaHmoi handle, MOTyT 6BITH COKpAIlleHbl. BOT X MOJTHBIE
UMeHa:

nostop GDB me moimkeH ocTaHABINBATEL Ballly MPOrPAMMY IIPU MOJIYUYEHUN YTOrO CUTHAJIA.
Bce e oH MOXeT BBIBECTHU COOOIIIEHUE, YBENOMIISIONIEE O IOJIyUYEeHNN CUTHAJIA.

stop GDB nomxkeH oCTaHOBUTH BAIly MPOrPAMMY MPU IOJYUYEHUN DTOTO CUTHAJIA. DTO
TaxXke MOAPa3yMeBaeT KITI0UeBOE CJIOBO print.

print GDB momxen BeiBecTH COOOIIIEHNE TPU BOSHUKHOBEHUN TAHHOTO CUTHAJIA.

noprint  GDB Boo6ire He MOKeH 3aMedaTh BO3HUKHOBEHNE CUTHAJIA. OTO TaKXKe IOApasy-
MeBaeT KJII04eBOe CII0BO Nostop.

pass GDB momxen mo3BonuTh Balleil TporpaMMe YBUIETH 9TOT CUTHAJ; BAIIA TPOTPAM-
Ma MOXKeT 00paboTaTh CHUTHAJ, WIN YKe OHA MOXeT 3aBepIINTLCS, eCIN CUTHAJ
daTanbHBIT 1 He 06paboTaH.

nopass GDB me moimken mo3BosIAThH Balllell TPpOrpaMMe BUIETH dTOT CUTHAJI.

Korma curman ocranaBimBaeT Ballly IPOrPAMMY, OH HEBUIUM [JIS Hee, MOKa BBl HE IPO-
MOJKUTE BBITIONIHEHnE. 3areM Barra mporpavmva BumuT curHas, ecau W DANNYJ MOMENT wa
paccMaTpUBAEMBbIN CUTHAJ PACIPOCTPAHSIETCS IeificTBIe KOMaHab! pass. pyrumu cioBamu, mo-
cie toro, kKak GDB coobrut o curaase, BBl MOXKeTe UCIOIb30BaTh KOMaHny handle ¢ pass uin
nopass, YTo0bI YKa3aTh, MO/IKHA JIX Ballla TPOrPAMMa, yBAIETH 3TOT CUTHAJI IPU IIPONOJIKEHIIH.

Bur Takxe MOXeTe MCIIOIB30BaTh KOMaHIy signal mjist TOro, YTOOBI IOMEIIATh Balllel IIpo-
rpaMMe YBHOETH CUTHAJI WIN, HA0OOPOT, 3aCTABUTDH €€ 3aMEeTUTh OOBIYHO UTHOPUPYEMBIN CHT-
HaJI, WIn 9TOOBI MOOATH €l MPOM3BOJIBHBLIN CUTHAI B JTI000e BpeMs. Hampuwmep, ecmu Barma
mporpaMma OCTaHOBUJIACH BCJIENCTBUE KAKOW-IrO0 OmmbOKu OOpaIreHns K MaMsTH, Bbl MOXKETe
COXPAHNTL NPABUIbHBIE 3HAUEHUS B OMIMOOYHBLIE II€pEMEHHBbIe W NPONOJIXKUTL BBINOJIHEHWE, B
HaJeXIle TOCMOTPeTh Ha JaJIbHeNIIee BBIIOTHEHNE, HO Ballla IIPOrPaMMa BEPOSTHO HEMEJIEHHO
OCTaHOBWJIACH OBl M3-3a (aTaIbHOIO CUT'HAJIA, KaK TOJIBKO OHa ObI ero 3aMeTwmsia. YToObI IIO-
MeIlIaTh 5TOMY, Bbl MOXKETE IIPOAOIKUTH BbInosHeHne ¢ ‘signal 0'. Cm. Pasmen 11.3 [Ilonaua
curHajsia Bameil mporpamme|, ¢. 103.
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5.4 OcTaHOBKA 1 3aITyCK MHOTOHUTEBBIX IPOrpaMM

Korpma Bama mporpamMma mMeeT HECKOIBKO HuTell BoimoiHeHus (cM. Pasmen 4.9 [Ornanka
MHOTOHUTEBBIX TIporpamM|, ¢. 26), BBl MOXKeTe BBIGPATh, YCTAHOBUTH TOYKHM OCTAHOBA JIUOO BO
BCeX, MO0 B KAKUX-TO OTMEITHHBIX HUTIX.

break NOM-STROKI thread NOMER-NITI

break NOM-STROKI thread NOMER-NITI if ...
NOM-STROKI ompemernsieT ¢TPOKU MCXOMHOTO TEKCTA; CYIIECTBYET HECKOIBKO CIIOCO-
00B UX 3a[aHus, HO PE3yIbTAT BCETHa OMUH U TOT YKe—yKa3aThb CTPOKY UCXOMHOTO
TEKCTA.

Ucnonwsyiite xinaccupurarop ‘thread NOMER-NITI’ ¢ xkomammoir TOYKE OCTAHOBA,
uTo0BI yKazaTh GDB, uTo BBl X0TUTE OCTAHOBUTDL MIPOTPAMMY, TOJILKO KOIIa, OIpe-
nesierHag HUTH noctur"eT 31oll Touku. NOMER-NITI1—sT0 onue 13 4uciIoBbIX noeH-
TudukaTopoB HuTH, npucBoeHHbII GDB, mokasbiBaeMbIll B IEPBON KOJIOHKE IIPU
BeIBOZE ‘info threads’.

Ecnu npu ycranoBke Touku ocTaHoBa BbI He ykaxkere ‘thread NOMER-NITI’, Touka
ocranoBa Oyner mefictBoBaTh myis WSEH muTeir Barmeir mporpaMmbl.

Ber Taxxke moxkere mcmonb3oBaTh KiaccubukaTop thread s yCIOBHBIX TOYEK
ocranoBa; B 5ToMm ciydae, momecture ‘thread NOMER-NITI’ mepen ycimoBuem TO4U-
KII OCTaHOBa, BOT TakK:

(gdb) break frik.c:13 thread 28 if bartab > lim

IIpu nro6oit ocTaHoBKe Balieil mporpaMmMbl mofn yrpasierauem GDB, npekpaliaercss BBITOI-
merme WSEH muTell, a HEe TOTBKO TEKYIIEH. DTO MO3BOSIET BAM MCCIIENOBATH IMOJIHOE COCTOSHIE
IPOrpaMMBbI, BKJIIOUas MEPEKTI0UYEHNEe MEXKIY HUTSIME, He OMacasCh, YTO 3TO MOXKET M3MEHUTH
4TO-T00 B IAJIbHEUIIIEM.

HaoGopor, korma Bel cHOBa 3amyckaere mporpammy, WSE autu maunnaroT BemonusaThesa. | TO

WERNO DAVE PRI PO AGOWOM WYPOLNENII Takumu komammamu, Kak Step WIu next.

B wactHocTr, GDB He MOXeT mOIIAroBo BHIMOIHATL BCe HUTH HapajiielbHo. Tak kak mia-
HUPOBAHUEM BBINIOIHEHUS HUTH 3aHUMAETCS OMEPAIMOHHAS CHCTEMa OTIIAXKUBAEMOU menu (He
kouTposupyemas GDB), To nmoka B Tekyleil HUTH BBIIOIHIETCS ONUH Iar, B APYTUX MOXKET
BBITIOJIHUTHCSI HECKOJIBKO. bostee TOTO, KOTOa BHITOIHEHUE IIPOrPAMMBI OCTAHABINBAETCS, OPY-
rue IOTOKM BOOOIE MOI'YT OCTAHOBUTBHCSI B CepeluHEe OlepaTOpOB, a He Ha I'PAHUIEC MEXITY
HUMIL.

Bor maxxe moxere o0HAPYXKUTH, UTO TMOCTIE MPOMOJIKEHUS UCIIOJTHEHUS WJIN ITOCJE TIOIIATr0-
BOTO BBITIOJTHEHUS Ballla MPOTPaMMa OCTAHOBUIIACH B IPYIOM HUTHU. OTO CIIyUaeTCsl BCIKUI
pa3, Korga opyras HUTb HOCTUTAeT TOYKM OCTAHOBA, MONIYYaeT CUTHAJI WX B HEW BO3HUKAET
UCKJIIOUNTENbHAS CUTyalus, IIpeXae deM IlepBasi HUTH 3aBepIlllaeT BBIIOJHEHUE TOro, UTO BBI
3aIIPOCUIIH.

B HEKOTOPBIX OmepalnmoOHHBIX CHCTEMAaX BbI MOXKETe 3a0JI0KMPOBATDH INIAHUPOBIITUK 3aIaHII
U TEM CAMbIM MO3BOJIUTDH BBIMOTHITHCSI TOJLKO OMHOU HUTH.

set scheduler-locking REVIM
YcranaBnuBaeT pexuM OJOKUPOBKU IIJIAHUPOBININKA 3a0aHuil. Eciiu OH yCcTaHOBIIEH
B off, TO OJIOKMPOBKH HeT U Jt00asi HITh MOXKET BEBIIOIHITECS B Jto0oe BpeMs. Ec-
JII DTOT PEKUM yCTAHOBJICH B ON, TO TOJIBKO TEKYIIlas HUTb MOXKET BBIIOIHATHC,
KOT[Ia BBINOJIHEHNE IPONOJIKaeTcs. PexkmM step NMpom3BOOUT ONTUMHU3AINIO IS
HOIIAroBoro BbimojHeHus. OH He HaeT OPYTUM HUTSIM ‘3aXBAaThIBATH IIPHUIJIAIIeE-
HEUe” MyTeM MPUOPUTETHOrO MPEpPBIBAHUS OOCTIYXKUBAHUS TEKYIIE HUTU BO BpPEMs
MIOIIATOBOTO BBHINOIHEHNU. [pyrue HITH egBa JIX MOJIydaT BO3MOXKHOCTH HAYATH BbI-
IIOJIHEHNe, KOTIa BbI BHINOIHiIeTe odepenHoi mar. C 6oiblreill BepOSTHOCTHIO OHI
HAYHYT BBIIOIHATHCS, KOTZIa BB BHIIIOJIHAETEe KOMaHIYy next Ha BbI30Be (QYyHKIINNU, I
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UM He UTO He TOMEIIAeT BBIIOJIHIATELCS, KOTHa BhI UCIOIbL3YeTe TAKMe KOMAHILI, KAk
‘continue’, ‘until’ mnu ‘finish’. OmHako, ecjiu Opyrue HUTU HE OOCTUTHYT TOUKUI
OCTaHOBa B T€YE€HUE OTBEICHHOI'O eMy IJI BBITIOJTHEHUA BPEMEHHN, OHM HUKOI'Ia HE
nepexsaTaT npuriairenne GDB y oTiaxuBaeMoil BaMu HUTH.

show scheduler-locking
OTo6pa3uTh TeKyImil pexnM GIOKIPOBKH.
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6 WUcciaenoBaHue creka

Korma Bamra mporpaMMa OCTaHOBHIIACH, TIEPBOE, YTO BaM HYXKHO 3HATh—T/I€ OHA, OCTAHOBU-
JTach M KaK OHA TyHa Tomaja.

Kaxmnerit pas, xorma Bara mporpaMMa MPOU3BOAUT BBI30B (QYHKIINY, O HEM CO3IAETCS OMpe-
nenennas wadopmarus. OHa BKIIIOUAET IOJIOXKEHUE BBI30BA B BAlllell IpOrpaMMe, IapaMeTph
BBI30Ba U JIOKAJIbLHBIE IepPeMeHHbIe BbI3bIBaeMoil GyHKkImu. Wubopmaius coxpanseTcs B GII0Ke
naunbrx, HaserBaeMoMm KADROM STEKA. Kanpwr cTreka pasmertiaoTrcs B 06/IaCTHA MAMITH, HA3bIBA-

emott STEKOM WY ZOWOW.

Komanner GDB mist uccenmenoBanusi cTeka MO3BOJISIIOT BaM yYBUIETH BCIO 9Ty WHDOPMAIIIIO
IIPX OCTAHOBKE BaIllell PO PaMMBI.

Omnuu u3 kanpoB creka sBisercs WYBRANNYM GDB, u muorume xomannsr GDB messrO oT-
HOCSTCS K HeMy. B wacTHOCTH, KOrma BbI 3ampammmBacte y GDB 3nauenune mepemeHHON Barrei
IPOrpaMMBbI, 9TO 3HAUEHIE HAXOMUTCS B BhIOpaHHOM Kampe. Ilis BBIOOpa MHTEPECYIOIETo Bac
Kaapa cymecTByioT crenumanbabie Komasnsl GDB. Cum. Pasnen 6.3 [Beibop xanpal, c. 52.

Korna Bama mporpamma ocranasnusaercs, GDB aBromarnuecku BbIOMpaeT TEKyIIUil BBI-
HOJIHSIFOIIUICS. KaAp U BBIIAET €ro KPaTKoe OIMICAHUEe, AHAJIOTMIHO KoMaHne frame (cm. Pas-
nen 6.4 [Mudopmanus o kanpe crekal, c¢. 53).

6.1 Kanpsl cTeka

Crex BBI30OBOB pasmesieH Ha HempepbiBHBIE yuacTku, HaszbiBaeMble KADRAMI STEKA, umu KAD-
RAMI mst xpaTKOCTH; KaXKIOBIN KaOp SIBIISETCS OAHHBIMI, CBSI3aHHBLIMU C OOHIM BBI30BOM OIHON
dyukmuu. Kangp comepkuT apryMeHTHI, MepenaHHble (DYHKIIUU, €€ JIOKAJIbHBIE MepEeMEeHHbIE U
amapec, ¢ KOTOPOTO OHA BBITIOITHSIETCS.

Korna Bama mporpaMma cTapTyeT, CTEK COOEPKUT TOIBKO ONWH Kaap—mis QyHKIUM main.
On maspiBaercs NAMALXNYM mum WNE [NIM xampom. Kaxmwiili pas npu BbI30Be QYHKIIMKM CO3Ia-
ercst HOBBIN Kanp. [lpu kaxknom BeIxome m3 GyHKIINM, KAOP TOrO BBI30BA QYHKINH YHUITOXKA-
ercs. Ecnau QyHKIUS SBIs€TCS PEKYPCUBHON, M1 Hee MOXKET CYIIIeCTBOBATH MHOXKECTBO KaIPOB.
Kanp nns dysxuuu, ucnomusemoit B nanubii MmomerT, HasbiBaeTcs WNUTRENNIM kanmpom. Oto
KaOp, CO3MAaHHBIN CAMBIM TOCJIEIHIM U3 BCEX CYIIIECTBYIOIINX KAIPOB CTEKA.

BuyTpu Barmmei mporpaMMbl KaApBl CTEKA UACHTUPUIIIPYIOTCS CBOMM amgpecoM. Kamp creka
COCTOUT M3 MHOXKECTBa OalT, KaXObI U3 KOTOPBIX UMeEeT CBOU COOCTBEHHBIN ampec; KaKIbIN
TUII KOMIBIOTEPOB MMEET CBOU CIIOCOO IJIsg BBIOOpa OMHOTO OalTa, Yell agpec CIIyXKUT allpecoM
kampa. OO6BIYHO, MOKA BBINOJHEHUE IIPOUCXOOUT B MAHHOM Kalpe, STOT alpec CONEPKUTCI B

peructpe, HazsiBaemoMm REGISTROM UKAZATELQ KADRA.

GDB npucBauBaeT HOMEpa BCEM CYIIECTBYIOIINM KaIpaM CTEKa, HAUYMHAS C HYJIs OIS BHY-
TPEHHErO Kampa, eNUHUIY—BLI3BABIIEMY €0 KaIpy, I Tak majee. B meACTBUTEILHOCTH, 5TU
HOMEpa He CYIIEeCTBYIOT B Ballell nmporpamme; oHu HasHaudaiorcs GDB, urobbl mpenocTaBuTh
BaM Crocob pas3imyaTh Kaaphl cTeka B komannax GDB.

HexoTopbie KOMTIUASTOPBI TTO3BOISIIOT KOMIUIMPOBATEL DYHKIINU TaK, UTOOBI OHU BBITTOJIHSI-

muck 6e3 cozmanus kaapos creka. (Hampuwmep, kmou gee
‘-fomit-frame-pointer’

cozmaeT (yHKuuu 6e3 kampa.) DTO WHOTIA HEJIAeTCs ¢ 9acTO UCIOIb3yeMbIMU GubInoTe -
HBIMI (QYHKIUAME, YTOOBI COXPAHUTL BpeMs, Tpebyemoe mis ycTaHoBku Kampa. GDB mmeer
OTpaHUYEHHBIE BO3MOXKHOCTHU I 0OpabOTKMU TaKuxX (PYHKIIMOHAJBHBIX BBI30BOB. HCum BBI3OB
BHYTPEHHeN (HYHKIUN IPOUCXONUT 0e3 cozmauus kampa creka, GDB, Tem ne menee, onucoiBaer
ero Tak, Kak ecju Obl OH MMeJI OTHEJIbHBIN KaIap, KOTOPBI mMeeT, Kak 0ObraHo, HOMep 0, mo3-
BOJIsIST KOPPEKTHO TPACCUPOBATH IENOUKy (QyHKIIMOHATLHBIX Bb30BOB. Omuako, GDB me mmeer
cpencTB mitst paboThI ¢ QYHKIUSIMEI 6€e3 Kaapa B IPYrOM MeCTe CTEKA.
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frame ARG Komanma frame mo3BosseT BaM IepPEMEIaThHCSI OT OMHOIO Kaapa CTeKa K IPYTroMy,
U paclevyaThIBAThL BLIOPAHHBIN BaMu Kanp. aRG moxeT O6BITHL 60 ampecoM Kampa,
6o ero HoMepoMm. be3 aprymenta, frame BHIBOOUT TEKYIITUI Kaap CTEKA.

select-frame
Komanna select-frame mo3BosisieT BaM IEPEMEIATHLCS OT OMHOIO KAApa CTEKa K
npyromy 6e3 ero pacrmedarku. DTo “ruxas’ Bepcus frame.

6.2 Ilemouku BBLI3OBOB

[lemouka BBI30BOB MPENOCTABIAET COOON MHMDOPMAIMIO O TOM, KAK Ballla MPOrpamMMa OKa3a-
Jack TaM, rae oHa ecTb. OHa 0TOOpPaXKaeT MO OMHOI CTPOKE Ui KAXKIOTO KAIpa, HAYUMHAS C
TEKYIIIEr0 BBIIOJHsIomerocs kanapa (kamapa (), 32 KOTOPBIM CJIeyeT Kamap, U3 KOTOPOTO OH ObLI
BbI3BaH (Kaap 1), u masee BBEPX IO CTEKY.

backtrace

bt BriBecTu 11emouKy BBI30BOB BCETO CTEKa: IO OIHOU CTPOKE Ha KAIP, IS BCEX KAIPOB
B CTeKe.
Bur moxeTre mpepBaTh IEIOUKY BBI30BOB B JI000€ BPEM:I, BBEIs 3HAK CUCTEMHOIO
npepbIBanusl, 0ObIIHO C—C.

backtrace n
bt n To xe caMoe, HO BBIBOMSITCST TOIBKO N BHYTPEHHUX KAIPOB.

backtrace -n
bt -n To xe camoe, HO BBIBOOSTCS TOJIBKO I BHEIITHUX KaIPOB.

where u info stack (cokpareHHo info s)—mONOIHUTENBHBIE CUHOHUMEL [JIs backtrace.

Kaxmas cTpoka B IIelouKe BBI30BOB ITOKA3BIBACT HOMED Kampa u uMs GyHkunn. CuaeTank Ko-
MaHII TakKxke ITOKa3bIBAETCs, €CJIN TOJILKO BHI He UCIHOIb3yeTe set print address off. Ilemouxa
BBI30BOB TaKKe IIOKa3bIBaeT MMs NCXOMHOTO (Hailyia, HOMEep CTPOKHU U apr'yMeHTHI GYHKINNA. 3Ha-
YEeHUE CUECTYUKA KOMaHI OIIyCKa€TCd, €CJIN OH YKa3bIBa€T HA HAYaJIO KOOA IJIA L[aHHOfI CTPOKMH.

Huxke mpusenen npumep tenouxkn Be30BoB. OHa OblIa MOIydYeHa KOMAHOOR ‘bt 37, Tak 4TO
OHa MOKAa3bIBaeT TPHU BHYTPEHHUX Kaopa.

#0 mé4_traceon (obs=0x24eb0, argc=1, argv=0x2b8c8)
at builtin.c:993

#1 0x6e38 in expand_macro (sym=0x2b600) at macro.c:242

#2 0x6840 in expand_token (obs=0x0, t=177664, td=0xf7fffb08)
at macro.c:71

(More stack frames follow...)

WNudopmanus 0 HyIeBOM Kaape He HAUMHAETCS CO 3HAUCHUS CUETUNKA KOMAHI, UTO yKa3bIBaCT
Ha TO, YTO Ballla IpPOrpaMMa OCTAHOBMJIACH B Havasle Koma Myt cTpoku 993 ¢daiira builtin. c.

6.3 Bri6op xkanopa

BompmmaCTBO KOMaH II1s1 UCCIIENOBAHUS CTEKA U OPYTUX MAHHBIX B BAIllel IPOTrpaMMe IIPH-
MEHSIOTCSI BBIODAHHOMY B MAHHBIH MOMEHT Kalpy. 3IeCh MPUBENEHBI KOMAHIBI ISl BRIOOpA
Kallpa CTeKa; BCe OHU 3aBEPIIIAIOTCS BBIBOIOM KPATKOI'O OINUCAHUS BBIOPAHHOTO KaIpa CTEKA.

frame n

fn Bri6pars xkanp xomep n. HamommzaeMm, 9TO HyJeBO#l Kaap—->TO BHYTDPEHHUIl (uc-
MOJTHSIEMBINl B [TAHHBIA MOMEHT) Kalp, MEPBBI KaIp—TOT, U3 KOTOPOrO BbI3BAH
HyJIEBOH, u Tak naiee. Kamp ¢ HanbOIBIINM HOMEPOM—3TO Kanp s (yHKIIAN
main.
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frame ADRES

f ADRES BribpaTs kanp, pacnonoxenusiii mo amgpecy ADRES. B ocmoBHOM 5TO mosesHo, eciau
¢dopMupoBaHUE IENOYKN KallPOB CTeKa OBIIO HAapYIIIEHO M3-3a OMINOKU, CleslaBIIen
neBo3MOxkHbIM miigs GDB npaBuiabHOE IprCcBOoeHHE HOMEPOB BCeM KaapaM. Kpowe
TOTO, 5TO MOXKET OBbIThb IIOJIE3HBIM, KOTIA Y Balllell MPOrpPaMMBI €CTh HECKOJIBKO
CTEKOB U IPOUCXONUT MEPEKJIIOUYEHNE OT OOHOTO K IPYTOMY.

B apxutexktype SPARC, xomanne frame mjis BeIGOpa MPOU3BOIBLHOIO Kamapa Heob-
XOOUMO yKa3aTh IBa aIpeca: yKa3aTelb KaIpa U YKa3aTellb BEPIINHBI CTEKA.

B apxurektypax MIPS u Alpha tpebyercs nBa ampeca: ykasaTeslb BEpIIUHBI CTEKA
7 yKaszaTelb KOMaH]I.

B apxurexkType 29k Tpebyercs Tpu ampeca: yKa3aTellb BEPIIUTHBI CTEKA PETUCTPOB,
yKazaTellb KOMaHI U yKa3aTeslb BePIINHBI CTEKa ITaMATH.

up n IlepemecTuThbCs BBEPX IO CTEKYy Ha N Kampo. s MOMOXKUTETBHBIX 3HAUCHUN 1,
9TO TEpeMeIreHre TTPOUCXONNT IO HAIPaBIEHWIO K BHEITHEMY Kanpy, K Kaapam C
OOTBIIIMU HOMEpAMU, K KaJIpaM, KOTOPBIE CYIIIeCTBYIOT mosbine. [lo ymomaanuio n
MIPUHUIMAETCS PABHBIM €IUHUIIE.

down n IlepenBunyThCS BHE3 IO CTEKY HA N KampoB. [l MOTOXMTEILHBIX 3HAYUEHUN I,
9TO NPONBUXKEHUE IIPOUCXOOUT IIO HAIIPAaBJICHUIO K BHYTPEHHEMY KaApy, K KaIpy
C MEHBIIIMM HOMEPOM, K KaJpaM, KOTOpble ObUn co3maHbl mo3xke. [lo ymomganuro,
3HAUEHUE N IPUHUMAETCs PABHBIM enumHuie. Bul MoxeTe cokparath down kax do.

Bcee st kOMaHOBI 3aKaHINBAIOTCS BEIBOIOM IBYX CTPOK, ONUChIBarOnX Kanp. Ilepsas cTpo-
Ka IIOKa3bIBaeT HOMED Kalpa, UM QYyHKINHN, apTyMEHTHI, UM ICXOIHOTO (ailjia U HOMED BBIIIOJI-
HJIEeMOH CTPOKM B 3TOM Kanpe. BTopast cTpoka ImOKa3bIBaeT COOEPKUMOE STON CTPOKU UCXOIHOTO
TEKCTa.

Hampuwmep:

(gdb) up

#1 0x22f0 in main (argc=1, argv=0xf7fffbf4, env=0xf7fffbfc)
at env.c:10

10 read_input_file (argv[il);

ITocme Taxoro BuIBoma, koMaHma list 6e3 apryMeHTOB BBIBOOUT MECATH CTPOK, PACIOIOKEH-
HBIX BOKDYT TOYKHU BbIIOjHeHUs B kampe. Cwm. Pasnen 7.1 [Buiom ¢Tpok nexomHoro rexcral,
c. Hb.

up-silently n

down-silently n
OTu mBe KOMaHOBI ABISIOTCS BapUAHTAME up U dOWn COOTBETCTBEHHO, OTINYASCH
OT HEUX TeM, YTO HeTal0T CBOI paboTy “Tuxo”, He orToOpakas HOBbII kamp. Ownu
IpenHa3HAYEHBI [JIsI ICIIOIB30BAHNUS B OCHOBHOM B KOMaHIHBIX cueHapusx GDB, rme
BBIBOZI MOXKET OBLITh HEHYXKHBIM U OTBJIEKAIOLITIM.

6.4 Uudopmarusa o kaape cTeka

Cy111ecTBYIOT HECKOIBKO MIPYTUX KOMAH]I /IS BEIBOIA MH(MDOPMAIINK O BEIOPAHHOM Kalpe CTe-
Ka.

frame

f [Ipu ucmonb3oBanmu 6e€3 apryMeHTOB, 5Ta KOMAHIA HE BBIOMPAET HOBBIX KAdp, a
BBIBOMUT KPATKOE OMUCAHWE TEKYIIero BBIOPAHHOTO Kalpa CTeKa. OTY KOMAHIY
MOXKHO cokparaTh kak £. C apryMeHToM, 5Ta KOMaHIa UCIOIB3YeTCs Tl BEIOOpaA
kanpa creka. Cm. Pasnen 6.3 [BeiGop kampa crekal, c¢. 52.
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info frame
info f Ora KoMaH[Ia BHEIBOOUT MONPOOHOE ONUCAHUE BLIOPAHHOIO Kalpa CTEKA, BKJIIOUYAIO-
ree:

e anpec Kampa
® ajpec CIIEMYIOIEro BHU3 IO CTEKY Kaapa (BbI3BIBAEMOIO U3 JAHHOTO)

® aIpec CIEOYIOLIEr0 BBEPX IO CTEKy Kanpa (TOro, u3 KOTOPOro ObLI BBEI3BAH
IAHHBII )

SI3BIK, Ha, KOTOPOM HAIIMCAH MCXONHBIN KO, COOTBETCTBYIOLINN 3TOMY KaIpy
azpec apryMeHTOB KaJipa

aapec JIOKAJIbHBIX IIEPEMEHHBIX Kaldpa

COXPAHEHHBI B Kape CYeTUnK KOMAHI (Apec BBIIOIHEHUs B KaApe, BBI3BAB-
IIeM [TAHHBIN )

® DErucTphl, KOTOPBIE OBLIN COXPAHEHBI B KalIpe

ITompob6HOE omucanme TMOE3HO, €CU W3-3a KAKOW-Iub0 ommbKm HOpMaT CTeKa He
COOTBETCTBYET OOBLIYHBIM COTJIAIIIEHTISIM.

info frame ADRES

info £ ADRES
BriBecTu mompobHoe ommcaHme Kapa CTeka, pacrojoxennoro mo ampecy ADRES,
HE BBIOWpAs STOT KaAp. BBIOpaHHBIN Kamap 3TON KoMaHmon He m3Mmensiercs. OnHa
tpebyer mapamerp ADRES Toro xe tuma, uro m komaxma frame (misi HEKOTOPBIX
ApXUTEKTYD He OmuH, & HeCKoIbKo). Cm. Pasmen 6.3 [Buibop kanpa crekal, c. 52.

info args DBriBecTu apryMeHTHI BHIOpAHHOIO KaIpa, KaKIbII Ha OTIEIBHON CTPOKE.

info locals
BriBecTu s0Ka/TbHBIE TIEPEMEHHBIE BHIOPAHHOTO KAApa, KAXKIYI0 HA OTIETLHON CTPO-
ke. BoiBomsTcs Bce mepeMeHHBIE (O6’b$IBJIeHHI)Ie KaK CTaTUYeCKIe U KaK aBTOMAa-
queCKme), NOCTYINHBIE B TOUKE BBINOJITHEHUS BLIOPAHHOTO KaJgpa CTEKA.

info catch
BriBoout crircok Bcex 06pabOTUINMKOB UCKITIOUNTETLHBIX CUTYAIINH, SIBITIOITIXCS aK-
TUBHBIMU B TEKYIIIEH TOYKE BBIMOJIHEHUs TEKYIIIETO Kaapa cTeka. YToObl yBUIETH
npyrue o0paboOTUYNKN NCKTIOUNTEIbHBIX CUTYAIIl, IEPENINTE B COOTBETCTBYIOIITYIO
cekuuio (UCHONB3yst KOMaHabl up, down mwin frame); 3arem HaGepute info catch.
Cwm. Paspen 5.1.3 [YcrasoBka Touek mepexsaral, c. 37.
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7 UccnenoBaHue NCXOOHBIX (hamljioB

GDB mMoxkeT BBIBOOUTL YaCTU UCXOMHBIX TEKCTOB Ballleill IPOrpaMMbl, TaK KaK OTIIAI0YHAs
nHDoOpMaIms, 3anucantas B Heit, coobiaer GDB, kakue ucxonubie Gailyibl UCIOIB30BAINCH TPT
cosmanuu mporpaMmMbl. Korma Barra mporpamma octanasiauBaercs, GDB cam BeiBomuT cTpOKy,
HA KOTOPOIl OHA OCTAHOBIIIACH. AHAJIOrMYHO, KOrna Bbl BeIOUpaeTe Kanp creka (cm. Pasmer 6.3
Beibop kanpa crekal, ¢. 52), GDB BbeIBOIMT CTPOKY, HA KOTOPOI OCTAHOBUJIOCH BBIIOJTHEHNE
B 5TOM Kampe. BBl MoxkeTe BBIBOOUTH APYrHWe YACTU MCXOMHBIX (DARIOB C IOMOIIIBIO SBHBIX
KOMAH]I.

Ecnu Bor ucnonssyere GDB uepes uaTepdeiic k GNU Emacs, BbI MOXeTe MPEanoIecTb BOC-
[OJIB30BATHCSL CpencTBaMu Emacs s mpocMoTpa MCXOMHBIX TEKCTOB; cmoTpuTe | 'masa 17 [Vc-
nonb3oBarre GDB non ynpasnernnem GNU Emacs], c. 161.

7.1 BpIBOI CTPOK MCXOMHOTO TEKCTAa

Yro6bl BBIBECTH CTPOKHU (ailyia ¢ MCXOMHBIM TEKCTOM, UCIOIb3yiiTe KoMaHmy list (cokpa-
ienso 1). Ilo ymomuanuio BeiBomsaTCs necsaTh cTpok. CylecTByeT HECKOIBKO CIIOCOGOB OIpere-
JIeHUST TOTO, KaKylo JacTh (paiijia BBl XOTUTE BHIBECTH.

3mech mpencTaBieHbl HanboIee yIoTpeOouTeIbHbIe (POPMBI KOMaHIbI 1ist:

list NOMER-STROKI
BriBecTtu cTpokm, pacrnosoxenubie BOKPYT cTpoku ¢ HoMepoM NOMER-STROKI B Te-
KyIIleM UCXOOHOM (aiiye.

list FUNKCIQ

BriBectu cTpoku, pacnosoxenuabie BOKpyr Hagasta ¢yukiun FUNKCIQ.

list BriBecTu errie ompeneneHHOE KOJTUIECTBO CTPOK. K CTu TOCIenHre BEIBEOEHHBIE CTPO-
KII BBIBOIIUJINCH C TIOMOITTHIO KOMAHOBI 1ist, TO BBIBOOATCS CTPOKU, CIEMYIOIITHE 34
TOCJIETHIMY BBIBEIEHHBLIMU; €CJIN, OMHAKO, ITOCJIEOHEN BBIBEIEHHOW CTPOKON ObIIa
OOWHOYHASI CTPOKA, BhIBENEHHAs KaK JacTh OTOOpaXKeH!s Kaapa CTeKa (CM. I'naBa 6
Vcenenosanne crekal, ¢. 51), TO BBIBOOATCS CTPOKHU, PACIIONOKEHHBIE BOKPYT HeEe.

list - BriBecTu cTpokm, pacmosiokeHHBIE HETIOCPENCTBEHHO Tepel MOCIETHUME BBIBEIEH-
HBIMU.

Ilo ymomuanuio, mas moboit 3 stux GopM koMmaumbl 1ist GDB BbBomuT mecsaTh cTpok
HCXOIHOTO TeKCTa. BBl MoXkeTe M3MEeHUTL 9TO KOMAHIoN set listsize:

set listsize ™MISLO
Y CTaHOBUTH KOJIMYECTBO BBIBONUMBIX KOMaHIoi list ctpok B MISLO (ecim apry-
MEHT KOMaHMIbl 1ist He 3amaeT ABHO Kakoe-HUOYIb APYroe YHCio).

show listsize
OTo6pasuTh KOIMYIECTBO CTPOK, BEIBOOMMEBIX 110 KOMaHOe 1ist.

IloBTOpenme KOMaHObl 1ist HaXaTueM oTOpachiBaeT apryMeHT, TaK 4TO 3TO HKBUBA-
JIEHTHO BBOIY IPOCTO 1ist. DTo mosesHee, €M BBIBOI TEX XK€ CAMbBIX CTPOK CHOBa. VckioueHue
CHENIaHo MJIS TapaMeTpa ‘=’; 9TOT mapaMeTp COXPaHSeTCs IPU MOBTOPE KOMAHIIbI, TAK ITO KaxXK-
IIoe TIOBTOPEHME TIPUBOAUT K MEPEMEINEHNIO BBEPX 0 MCXOMHOMY (hamiTy.

O6brybo KoMaHma list oxumaeT orT Bac HOMb, onuH wian nBa UKAZATELQ STROK. Yxkazarenu
CTPOK OIPEIENSIOT CTPOKHM MCXOMHOIO TEKCTA; CYILIEeCTBYET HECKOJILKO CIOCOOO0B UX 3aIaHus, HO
pe3yabTaT BCErOa 3aKJII0YaeTCs B 3aJaHUl CTPOKU HCXOIHOTO TeKCTa. BoT mojHoe omucaHume
BO3MOXKHBIX ITapaMeTPOB KOMaHbI 1ist:

list UKAZ-STR
BriBecTu cTpoku, pacmosiokeHHbe BOKPYT ¢cTpoku, onpenensemoit UKAZ-STR.
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list PERW,POSL

list ,POSL

list PERW,

list +

list -

list

Brisectu crpoku ¢ PERW mo POSL. O6a mapameTrpa SBIAIOTCS yKa3aTeIIMI CTPOK.
Brisectu ctpoku, pacnonoxernubie mepem POSL.

BriBecTn ctpoku, nHauumas ¢ PERW.
BriBecTu cTpoKu, pacmosokeHHbIe Cpa3y 3a MOCICTHIMU BBHIBEICHHBIMI.

BrisecTn CTPOKM, PaCIIOJIOKCHHBIEC HEIIOCPEACTBEHHO IIeped IIOCJICAHUMU BBLIBEICH-
HBIMMN.

Onucano B IPeObIAyINEH TaOIHIIIE.

Huxe IIEePEeYInNCIICHBI CIIOCOOBI YKa3aHUA ONMHOYHON CTPOKM MCXOOHOI'O TEKCTa—BCE€ BUIBI

yKa3zaTesneil

NOMER

+SMEJENIE

-SMEJENIE

IMQ-FAJLA:
FUNKCIQ

IMQ-FAJLA:

*ADRES

CTPOK.

Omnpenenser ctpoky ¢ HoMepoM NOMER w3 rTexyiiero mcxommoro daitia. Ecmu B
KauecTBe IMapaMeTpoB K KOMaHe 1ist 3aJaHo nBa yKas3aTelsl CTPOK, 9TO OTHOCUTCS
K TOMY K€ MCXOmHOMY (hailily, 9YTO U HEePBBIl YKa3aTeIb CTPOKM.

YxkaswpiBaeT Ha CTPOKy, cMerriernyio Brepen ua SMEJENIE ctpok oTHOCHTENBHO TIO-
CJIeTHEN BBIBEIEHHON CTPOKU. Korma mcrosb3yeTcs B KadecTBe BTOPOIO yKaszaTels
CTPOKU I KOMAHIBI 1ist, NMEIOIell mBa yKa3aTess, 3a1aeT CTPOKY, CMEIIICHHYIO
ma SMEJENIE cTpok BHU3 OTHOCUTENBHO CTPOKM, ONPENETICHHON TEPBBIM yKasaTe-
JIEM.

YxkaszwpiBaeT Ha CTpOKy, pacmomoxernuyio wa SMEJENIE crpok pambine mocemmeit
BBEIBEIEHHON CTPOKU.

NOMER
3amaer crpoky NOMER u3 ucxomuoro daitra IMQ-FAJLA.

Omnpenensier ¢cTpoky, ¢ kotopon HaunHaeTcs Teso Gyuknun FUNKCIQ. Hampuwmep, B
Cu 9T0 CTpPOKa ¢ OTKPBIBAIOIIEHCS] (PUTYPHOI CKOOKOII.

FUNKCIQ

OmnpenensieT CTPOKY ¢ OTKPBIBAOIIENCS (PUTYPHOI CKOOKOM, ¢ KOTOPOU HAUMHAECTCS
Termo ¢pyuaknuu FUNKCIQ B daitire IMQ-FAJLA. Mmsa daitira HeoO6XOOUMO JIUIINL IJIS
TOro, YTOOBI M30eKaTh HEOMHO3HATHOCTU, KOT/Ia B PA3INYHBIX MCXOMHBIX (dailaax
€CTh OONMHAKOBO HAa3BaHHBIC q)yHKHI/H/I

Omnpenenser cTpoky, coorBercTByoIyio agpecy ADRES mporpammbr. ADRES moxer
OBITDH JTIOOBIM BBIPAYKEHUEM.

7.2 Ilouck B ucxXomHbIX (damjiax

Cy11ecTByIOT IBE KOMaHIBI [IJIs IIOUCKA IO PETYJISIPHOMY BBIPAXKEHUIO B TEKYIIIEM HCXOIHOM

daiie.

forward-search REG-WYRAV

search REG-

WYRAV

Komanna ‘forward-search REG-WYRAV’ mpoBepsieT Ha COOTBETCTBUE PETYIAPHOMY
Beipaxkenuio REG-WYRAV kaxmyio cTpOKy, HaumHasl CO CTPOKU, CJEMYIOIIEH 3a Io-
clenmHell BbIBemeHHON. HalimeHHass CTPOKA BBIBOMUTCS. BBl MOXETe UCIOIb30BATH
cunouuM ‘search REG-WYRAV’ min cokpariaTs uMs KOMaHObI KaK fo.
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reverse-search REG-WYRAV
Komanma ‘reverse-search REG-WYRAV’, meurascs Haszam, IIpoBepseT Ha COOTBET-
crBUEe peryispHoMy Boipaxkenuio REG-WYRAV kaxkmyto ¢TpoKy, HaumHAsl C TpEIIe-
CTBYIOIIIENl TIOC/IeMHe BbiBemeHHOW. HaiimeHHass cTpoka BBIBOOUTCSA. Bbl MOxkeTe
COKpAIIIATh 5Ty KOMAHIy KakK rev.

7.3 OmnpenesieHnEe KaTaJIOTOB C UCXOOHBIMU dalljtamMu

WcnonusieMbie mporpaMMbl THOTIA HE COXPAHSIOT UMEHA KATAJIOr0B, B KOTOPBIX HAXOMUIINCH
ucxXonubie (HaIbl, U3 KOTOPBIX OHU CKOMIUJINPOBAHBI, & XPAHIT JIUIIL nMeHa (aiios. llaxe
€CJIN OHU UX COXPAHUIIN, KATAJIOTU MOTJIN OBITH TEPEMEIIEHbI B IEPUON MEXKIY KOMIUIISAIINEN 1
ceancoM oryanku. Y GDB ecTs cnmcok kaTasioroB [jIs IMOMCKA MCXOMHBIX (HailjIoB; OH Ha3bIBa-
etcs PUTX DLQ ISHODNYH FAJLOW. Kaxmnwiii pas, korma GDB Tpebyercst ncxomusiit dhaiin, oH
nepebupaeT Mo MOPSOKY BCE KATAJOTHW W3 5TOTO CIUCKA, [MOKA He HAXOmUT (aiia ¢ TpebyeMmbiMm
UMEHEM. 3aMeTbTe, UTO IIYyTH IMOUCKa UCIOIHIeMbIX (aitioB mis sToi memu NE umcnonb3yrores,
KaK He HCIOJIB3YeTCs W TEKYIInil paboumit KaTaJIor, eCIu TOJILKO OH He NMPUCYTCTBYET B IyTH
IJIST MCXOOHBIX (DAMJIOB.

Ecmu GDB me MoxkeT HallTu uCXOmHBIN (Gailyi, UCHOIB3Ys MYyTh IJIsd UCXOOHBIX (GAMioB, a
B O0BEKTHOM (aiiyie TporpaMMbl yKa3aH Kakoi-mu6o xarasor, GDB npocmarpuBaeT Taxxke u
ero. B mocmenHioo odepens, eciu OyTh OIS UCXOOHBIX (DafIoOB IIyCT U 3alUCh O KaTajore
koM orcyTeTsyer, GDB mpocMaTpuBaeT TekyImit KaTasor.

IIpu mepeycTaHOBKe WK TEPEyHOPSIOINBAHAN TYyTH I MCXOOHBIX (aitiioB, GDB ouwnra-
eT J00yI0 3allOMHEHHYIO UM HHMOpMAIIAIO O TOM, I'Ie UCXONHBbIE (aliabl ObLIN HAWOEHBI U O
PACIOJIOXKEHAN CTPOK B HUX.

Korna Ber BeseBaeTe GDB, myTh mits ncxomabix GailioB comepkuT TOIbKOo ‘cdir’ u ‘cwd’, B
sToMm nopsinke. s mobaBimeHuss APYyruX KAaTaJOTOB, UCIOIL3yITe KoMauny directory.

directory IMQ-KATALOGA ...

dir IMQ-KATALOGA ...
Ho6asuth kaTtamor IMQ-KATALOGA B mauajo myTu Ui MCXOMHBIX (GailjioB. IDTOM
KOMaHIe MOTYT OBITH 3aIIaHbI HECKOJILKO MMeH, pasmenenusie ‘:’ (37 8 MS-DOS u
MS-Windows, rzme ‘:’ 0GBIYHO SIBIISETCS YaCTbIO aGCONIOTHONO UMeHU (aiiia) WiIu
mpobeoMm. Bbl MOXeTe ykasaTb KaTaJsior, KOTODBI YK€ CONEPXKUTCS B IyTH IJIs
HICXOMHBIX GafIoB; 9TO IePeMECTUT ero B Hauaso, Tak 4To GDB Oymer npocmaTpu-
BaTh €r0 PAHBIIIE.

Bur MoxkeTe wucmonbs3oBaTh CTpOKy ‘$cdir’ miis CCBUIKE HA KATAJIOr KOMIIMJISIIAN
(ecnm mHbOpManus 0 HeM coxpaHeHa), u ‘$cwd’ I CCBUIKM HA TEKyIUil paboumit
xarajor. ‘$cwd’ He ecTb TO ke camoe, uro ‘.. IlepBas orciexmBaeT TeKyIuit
pabounit KaTaJjor, KOTOPHIM MOXKET MEHSTBCS BO BPEMs BAIlleTO ceaHCa PabOTHI C
GDB, Torma xak BTOpas cpasy mpeo0pa3oBBIBAETCS B TEKYIIUI KATAJOT B MOMEHT
ero nobaBileHns B Iy Th MJIsI NCXOOHBIX (DaMlIoB.

directory
OunctuTs TyTh 071 GARIoOB ¢ UCXOOHBIME TEKCTAMU. OTa KOMaHOa TpeOyeT Mom-
TBEPXKICHUA.

show directories
BriBecTu myTh momcka MCXOMHBIX (HAJIOB: MMOKA3aTh, KAKWE KATAJIIOTU OH CONEPIKUT.

Fcnm Bam myThs i1 ucXomHBIX GalijIoB IIEPeMeIIaH ¢ yiKe HEHCIIOIb3yeMBIMI KaTaJloraMu,
GDB moxkeT mHOTHA BBI3BATH HEMOYMEHUE, HAWMS HEMPABUILHBIN BAPUAHT MCXOMHOTO (ailia.
Bor MoxkeTe ncnpaBuTh CUTYAIIAIO CIIEMYIOIIIM O00PA30M:

1. WcnonwioBaTh directory 6e3 mapaMeTpOB, YTOOBI OUUCTUTH IIyTh HOUCKA UCXOMHBIX (aii-
JIOB.
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2. Hcnmonb3oBaTh directory ¢ MOOXOMAINIMME apryMeHTaMU, YTOOBI TepeyCTaHOBUTDL KaTaJIO-
', KOTOPbIE BBl XOTUTE BUIETH B IIYyTH IJIsS UCXOMHBLIX daiaoB. Bul Mmoxere noGaBuTh BCe
KaTaJIOT! OIHOI KOMAaHIOIN.

7.4 VIcXOOHBIN TEKCT U MAIIIMHHBIN KO

Bur moxeTre ucnonb3oBaTh koMangy info line, 9To6br 0TOOPA3UTE CTPOKHU UCXOMHOTO TEKCTA
B IporpamMMHbIe anpeca (1 HA060pOT), n KoMaHmIy disassemble, UTOOBI BBIBECTHU AUANA30H
agpecoB B BUIe MAaIIWHHBIX WHCTPYKIui. [lpum 3amycke B pexxmme GNU Emacs, xomanna info
line BBIBOMUT CTPEIKY, YKa3bIBAIOIIYIO HA 3alaHHYI0 CTPoKy. Takxke info line BBIBOOUT
azpeca KaK B CUMBOJILHOHI (hOopMe, TaK U B IIeCTHAIIATEPUIHON.

info line UKAZ-STR
BriBonuT HAYANBHBIN U KOHEUHBINA aqpeca CKOMININPOBAHHOTO KOMIa, COOTBETCTBY-
forrero crpoke ncxonuoro rexkcra UKAZ-STR. Bor MoxkeTe onpenenTh CTPOKI HUCXOM-
HOT'O TEKCTa JIIOObIM CIIOCO60M, BOCIPHHUMAEMBIM KOMaHIoil 1ist (cm. Pasmern 7.1
[BL,IB()LI CTPOK MCXOMHOTO TeKcTa}, C. 55).

Hampumep, Mbr MOxeM ucmonb3oBaTh info line miist ompeneseHus MOIOXKEHUsT 00BEKTHOTO
KOIla IIepBOM CTpokM (dyHKIuUN m4_changequote:

(gdb) info line m4_changequote
Line 895 of "builtin.c" starts at pc 0x634c and ends at 0x6350.

Mer Takke MoxkeM 3ampocutTs (ucnornb3yst *ADRES kax dopwmy 3amanus UKAZ-STR), kakast cTpoka
HCXOMHOTO TEKCTA COOTBETCTBYET OMPENETIEHHOMY aIapecy:

(gdb) info line *0x63ff
Line 926 of "builtin.c" starts at pc 0x63e4 and ends at 0x6404.

Ilocne info line, ampec, MCIONB3yEMBI IO YMOJIYAHUIO I KOMAHIBI X, MEHSIETCs Ha Ha-
YABHBIN afIpec CTPOKU, TaK ITO ‘X/1’ MOCTATOUHO IS HAYAJIA UCCIEIOBAHUS MAIIIMHHOTO KOIA
(em. Pasnen 8.5 [Mecnenosanne mavsru|, ¢. 65). DTOT agpec TakXke COXPAHIETCS KAK 3HAUCHIIE
BcromMoraTenbHoN nepementont $_ (em. Pasnen 8.9 [Benomorarensubie nepeventsiel, ¢. 73).

disassemble
OTa creruanu3upoBaHHAsT KOMAHA, CIIYXKUT IJIsl MaMIIa JUATA30HA MAMSITH B BUIE
MAIIIHHBIX THCTPYKINHA. [{rama3oHOM MaMsITH 10 YMOIYIAHUIO SBIIIETCS (YHKIIN,
B KOTOPON HAXOMUTCS CICTUNK MPOTPAMMBI B BEIOpAHHOM Kanpe. OMMHOYHBIM mapa-
METPOM DTON KOMAHMLI sSIBJIsIeTCsI 3HAUeHue cueruynka mporpamMbr; GDB BeiBomuT
naMM YHKIINN, KOTOPOI NMPWHAMJICXKUT YKa3aHHBIN anpec. I[Ba mapameTpa ompemne-
JIAIOT AWANA30H aAPecoB it AaMmia (MEePBBI BKIIFOUAETCS, BTOPOU UCKITIOUAETCS).

Crenyrommii TpuMep MOKa3bIBAeT PEe3yIbTaT MUCACCEMOINPOBAHUS IUATIA30HA AIPECOB KOMA

HP PA-RISC 2.0:

(gdb) disas 0x32c4 0x32e4
Dump of assembler code from 0x32c4 to 0x32e4:

0x32c4 <main+204>: addil O,dp

0x32c8 <main+208>: ldw 0x22c(sr0,r1),r26
0x32cc <main+212>: 1dil 0x3000,r31
0x32d0 <main+216>: ble 0x3f8(sr4,r31)
0x32d4 <main+220>: ldo 0(r31),rp

0x32d8 <main+224>: addil -0x800,dp
0x32dc <main+228>: ldo 0x588(r1),r26
0x32e0 <main+232>: 1dil 0x3000,r31

End of assembler dump.
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HexoTopbie apXuTeKTyphl IMEIOT HECKOJIBKO IITUPOKO UCIOTB3yeMbIX HAOOPOB MHEMOHWK WH-
CTPYKIUI UJN OPYTOU CUHTAKCUC.

set disassembly-flavor NABOR-INSTRUKCIJ
BribpaTts Hab0Op MHCTPYKIUN MJIsS UCIOJBL30BAHUS IPU MUCACCEMOIUPOBAHUU IIPO-
rpaMMbl KomaHnamu disassemble u x/1i.

B macrosiiiiee Bpemst, sTa KoMaHOa ompeneiieHa TOIBKO mis Intel x86. Ber moxe-
Te ycranoBuTb NABOR-INSTRUKCIJ B intel mnm att. Ilo ymomuanuio ycTaHOBIEHO
att, mmamekt AT&T mcnmonbsyercs mo ymomuanumio accembmepamu Unix Ha apxu-
TEeKTypax, dazumpyommxcs Ha X86.
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8 WUcciaenoBaHnume maHHBIX

It mccnenoBaHus NaHHBIX B Balllell IporpamMme OObIYHO UCIONIb3yeTCs KOMaHoa print (co-
KPAIIIEHHO P) WM ee CHHOHUM inspect. OHa BBIYMCIISET U BBIBOOUT 3HAUEHNE BBLIPAXKEHIUS,
3allMCAHHOTO HA TOM K€ s3blKe, YTO U Bama nporpamma (em. ['masa 9 [Mcenonssosanne GDB ¢
Pa3IMYHBIMA SI3BIKAMU|, C. 77).

print WYRAV

print /f WYRAV
WYRAV sBrstercss BbIpaxkeHumeM (Ha HCXORHOM si3bike). Ilo ymomuanuio, 3sHaueHue
WYRAV BriBomuTCs B popMaTe, COOTBETCTBYIOIIEM €TO TUIY HAHHBIX; BBl MOXKe-
Te BBIOpaTh npyroi dopmar, ykazas /f’, rme f—OykBa, ompemessionias hopMarT;
cmorpute Pasnen 8.4 [PopmaTs BhBOna|, c. 64.

print

print /f Ecaum Ber omycture WYRAV, GDB oro6paxkaer nocnensee 3nadenue cHoa (u3 IS-
TORII ZNANENLD; em. Pasnen 8.8 [Meropus suauenuit|, ¢. 72). D10 mpenocTasiser
BaM YOOOHBIN CIIOCOO M3YYUTh TO K€ caMoe 3HaueHUe B Ipyrom gopMare.

Komanna x mo3BosiseT mcCiIenoBaTh NaHHLIE HA Oomee Hu3KOM ypoBHe. OHa mccilemyeT nas-
HBle B IIAMSTH IO YKa3aHHOMY aZpecy U BBIBOOUT UX B ykaszanHoM dopmare. Cm. Paszmen 8.5
[UccnenoBanme namstul, c. 65.

Ecmm Bac mHTepecyeT mHGOpPMAIMS O THIAX WX O TOM, KaK OOBSIBIEHBI IIOJIS CTPYKTYPHI
wim Kiacca, ucnonb3yire komanay ptype WYRAV Bmecto print. Cm. ['masa 10 [Mccnenosarme
TabIuIBl CUMBOJIOB|, ¢. 97.

8.1 BrnipaxxeHus

print m muOorme mpyrume komaunsl GDB momyckaioT B kauecTBe mapaMeTpa BBIPAXKEHUE U
BBIUNCIISIIOT ero 3Hadenue. B Boipaxkenuun GDB pnomycrumo mcnosb3oBaHue Jiro60ro THUITa, KOH-
CTaHT, IEPEMEHHBIX MU OIIEPATOPOB, ONPENEIEHHBIX B UCIOIb3yEeMOM BaMU S3BbIKE IPOTPAMMU-
pOBaHMsI, BKIIOYAsT YCIOBHBIE BBIPDAYKEHWs, BHI3OBLI (DYHKIIUN, TPUBEIEHNE THUIIOB W CTPOKOBLIE
IIOCTOSdHHBIC. K COXKaAJICHUIO, MCKJIIOUeHUEM ABJIAIOTCA CHUMBOJIBI, OIIPpEOe/ICHHBbIE KOMAaHIaMI
npenpolieccopa #define.

GDB monmepkuBaeT KOHCTAHTHI-MAaCCUBBI B BHIPAXKEHUSX, BBEIEHHBIX MOIb3oBaTeeM. CuH-
raxcuc ciaemyromnmit: {\LEMENT, \LEMENT. . .}. Hampumep, BbI MOXKeTe HCIOIL30BATL KOMAHIY
print {1, 2, 3}, uTo6BI cO3MATH B MAMSATHA MACCUB, KOTOPHI OyIeT MOCTYIEH B IPOTPaAMMe TaK
Ke, KaK BBIIeIeHHBIN GyHKImen malloc.

[To mpuumue mmpokoro pacmnpoctparenus Cu, GOTBIIMHCTBO BBIPAXKEHUN B MPUMEPaX dTOTO
pykosoncTsa Hanucanbl Ha Cu. Cum. ['masa 9 [Mcnonssosanne GDB ¢ pasnmuaabivu s3sikamu]
c. 77, nas uadopmaruu o0 UCIOIL30BAHIN BBIPAKEHUN B NPYTUX SI3BIKAX.

B sTom paszmene mbr 0o6cyx)maeM omepaTopbl, KOTOPHIE BhI MOYXKETE HMCIOJIb30BAThL B BHIPAXKe-
nusax GDB #eszaBrcuMO OT MCIONIB3YyEMOr0 BAMU SI3bIKA IIPOrPAMMUPOBAHIS.

[IpuBenenus TUMOB MOMIEPKMBAETCS BO BCEX s3bIKaX, a He ToabKO B Cu, Tak Kak ObIBaeT
OYEHb II0JIE3HO NIPeo0pa30BaTh YUCIO B yKa3aTesb, YTOOBL UCCIIENOBATH CTPYKTYPY, PACIOJIO-
JKEHHYIO TI0 9TOMY alIpecy B IMaMSTH.

GDB nonnmepx)uBaeT 5TU OMEPATOPLI, B IOMOJTHEHUN K CJIEHYIOIINM, SIBJISTFOIIIUMUCS OOIIIAMU
IOJISL SI3BIKOB ITPOIPAMMUPOBAHMUS:

Q ‘@’ sBNISETCS OMHAPHBIM OIEPATOPOM, MO3BOJISIOIINM PACCMATPUBATL OOTACTH Ta-
MaTH Kak MaccuBbl. CMm. Pasmen 8.3 [I/I(:(:KycTBCHHbIC Ma(i(fHBbI}, c. 63, mis momoJi-
HUTETHHON UHPOPMAIIAN.

‘::’ MO3BOJIIET BaM YKa3bIBATH [IEPEMEHHYIO B T€pPMUHAX (ailjia min QyHKINN, TIe
ona ompenenera. Cm. Pasnen 8.2 [[lepementbie nporpammsi], c. 62.
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{TI1P} ADRES
Ccrputaercs Ha 06bekT Tuma | 1P, xpansimuiics B namsatu mo anpecy ADRES. aDRES
MOXKET OBITH JTFOOBIM BBIPAYKEHIEM, 3HAUEHUEM KOTOPOTO SBJISETCS IEJI0e TUCIIO TN
yKaszaTesb (HO BOKPYT GHHAPHBIX OIEPATOPOB, TaKkKe KAK U BOKPYT OepaTopa Mpu-
Be[IeHUs Tuma, TPeGyoTcs CKOOKM). DTa KOHCTPYKIWS IOMYCTUMa, HE3aBUCAMO OT
TOTO, KAKOT0 THUIA MaHHBIE MPEIIOIOKUTEILHO pactosoxensr mo ADRESU.

8.2 IlepemeHHBbIE IIPOTPAMMEBI

UYarrre Bcero B Ka4eCTBe BBIPAXKEHUs KUCIOJIbL3YEeTCsI UMs TIEPEMEHHON Balllell IPOTrPaMMBbI.

[lepemeHHbBIE B BHIDAXKEHUSIX TPAKTYIOTCS B KOHTEKCTE BLIODAHHOIO Kampa creka (cM. Pas-
nen 6.3 [Beibop kanpa crexal, ¢. 52); oHE MOryT OBITH 16O

e 1JI06aILHBIME (MU CTATHYECKUMMN)

1100

® BUIVMMBIMU N3 TOYKU BBIIIOJHCHUA B HAHHOM KaOpe, B COOTBETCTBUU C IIpaBUJIaMU OIIpEHOe-
JIeHIS 0OJIACTU BUOUMOCTH SI3BIKA IpPOrpaMMUIPOBAHUL.

D70 o3HAUAET, YTO B QyHKIUN

foo (a)
int a;
{
bar (a);
{
int b = test ();
bar (b);
}
}

BBl MOXKET€e MCCIIENOBATh U MCIIOJIB30BATH MEPEMEHHYIO a BCAKWI pa3, KOTOa Ballla IPOTpaMMa
BBITIOJTHSIETCST B TIpenesax GyHKIun £00, HO BBl MOXKETE HCIIOIB30BAThH WM UCCIEIOBATEL Tepe-
MEHHYIO b TOJIBKO TOTMa, KOTa Ballla MPOTPaMMa, BBITIOTHSIETCS BHYTpU OJI0Ka, B KOTOPOM OHA
00BSIBIICHA.

Ecte uckirouenune: BbI MOXKETE CCHIIATHCS HA MEPEMEHHYIO Win (QYHKINI, 00JacTbio BU-
IUMOCTU KOTOPOH SIBJIsIeTCS €NMHCTBEHHBIN MCXOMHBIN (Dallyl, mayke eciim TOUKa TeKYIIero BbI-
TIOJTHEHUsT B HeM He HaxomuTcs. lomyckaeTcs cyIlecTBOBAHNE HECKOJIBLKUX TMEPEMEHHBIX U
GYHKUIUI ¢ OMMHAKOBLIM MMeHeM (B PA3IMYHBIX MCXONHBIX (aitinax). Ecmam sTo Tak, obparie-
HUE K 3TOMY UMEHU TPUBOMUT K HEMPENCKa3yeMbIM pesyiIbTaTaM. KEcim XOoTuTe, BBl MOXKETe
yKa3aTh CTATUYIECKYIO ITePEMEHHYIO B KOHKPETHON (YHKINU MM B (aiiyie, NUCIOIb3Yys TBOWTHOE
OBOETOYNE:

FAJL : : PEREMENNAQ
FUNKCIQ: : PEREMENNAQ

3mecs FAJL wnum FUNKCIQ—masBanme xomtekcra miast cratmdeckoir PEREMENNOJ. B mepsom
cIydae BbI MOXKETE HCIONTb30BaTh KaBbluku, uToObl GDB paccmarpuBam nms daiiia Kak OmHO
CJIOBO; HAIIPUMED, YTOOBI BEIBECTHU TJIO0AILHOE 3HAUYEHNE IEPEMEHHON X, OImpenesieHHon B ‘2. ¢’

(gdb) p ’f2.c’::x
Taxoe ncnosb3oBaHme *: :’ KpaiiHe PENKO KOHQIMKTYET C TIOXOXKMM HCTIOIB30BAHIEM TOI Ke

sanucu B Cu++. GDB rTakxke mommep:uBaeT UCIOJIb30BAHIE OMEpATOPa OMpeneseHns: 00IacTu
punuMmocT Cu++ B BBIPAKEHUAX.

)

PREDUPREVDENIE: B HEKOTOPBIX CiIyuasx, B ONPENESICHHON Touke QyHKIun (cpasy
OCITe BXOMa B HOBYIO OOJIACTD BUOUMOCTH, U HEIMOCPEICTBEHHO TEePEN BBIXOIOM W3
Hee) MOXKeT IOKA3aThCsl, UTO JIOKAJIbHAS ePEMEHHAs NMeeT HEeBEPHOe 3HAUCHUE.
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Bur MmoxkeTe CTONMKHYTBHCS ¢ 9TON IIPOGIEMON IIPU TOIIATOBOM BBITTOJITHEHUN IO OIHON MAIIIIH-
ot mucTpykinuu. OHa BO3BHUKAET M3-3a TOrO, YTO Ha GOIBLIIMHCTBE MAIIUH MIPOIENypa yCTa-
HOBKU Kallpa CTeKa (BKJIIOUas ONpPENESIeHUs JIOKAJIbHBIX [IEPEMEHHBIX) 3aHUMaeT 6ojiee OIHOI
WHCTPYKIINN; €CIN BBl IIPOM3BOANUTE TIOLIATOBOE BBITIOJIHEHNE IO OMHOM MAIIMHHOW MHCTPYKIIAM,
MOXKET TIOKa3aThCs, UTO TIEPEMEHHAas UMeeT HEBEPHOE 3HAUEHUE, TIOKa Kaap CTeKa He OymeT moul-
HOCTBIO TIOCTpoeH. Ilpu BBIXOmE, NI YHUUTOXKEHUS KaOpa CTEKa OOBIYHO TakkKe TpedyeTcs
0ostee OMHON MHCTPYKIIMH; TIOCJIE Hadaja IOIMIAarOBOTO BBITIOTHEHWS 3TOW T'PYHIIBI MHCTPYKIIUH,
OoIpenesIieHns JIOKaJIbHbIX IIEPEMEHHBIX MOI'YT IIPOIIACTb.

DTO Takxke MOXKET CIIYUIUTHCHA, KOI'Ta KOMIIWM/IATODP HOEJIa€T 3HAUYUTEJIbHYIO ONTUMWM3AIIUIO.
Yr0o0bI OBITH YBE€PECHHBIM, YTO BbI BCErga BUONTE TOYHBLIC 3HAYCHUA, OTK/IIOYUTE BCIO OIITUMMU-
3alI1I0 IIPU KOMITUJIAIIUN.

Hpyroit BO3MOXKHBIT 3G(HEKT OMTUMUA3AINYI KOMITIIISTOPA 3aKII0UAETCS B YHIITOXKEHUN HEWC-
[OJIb3YEMBIX MIEPEMEHHBIX, WJIM B IIPUCBOCHUN TIEPEMEHHBIX PErucTpaM (a He aapecaM IaMsITH).
B 3aBucuMocTHu OT MOOAEPKKM TAKUX CUTYAIWH, IPEIOCTABIIIEMON (JOPMATOM OTIALOTHON UH-
(bopMmarmu, KOTOPBIA ucmoiab3yeT KomnuwiaTop, GDB MoxeT He BhIBeCTH 3HAUEHUSI TaKUX JIO-
KaJIbHBIX TepeMeHHbIX. Femu sTo npoucxonut, GDB BeiBenmeT coobinienune, momoGHOE 5TOMY:

No symbol "foo" in current context.

s perrenust Takux mpobseM, OO MEPEKOMIUINPYATE MporpaMMmy 06e3 OmTHMU3AIINH,
WM UCIIOIB3YATE Apyroil GopMaT OTIAIOYHON MHMOPMAIINY, €CIN KOMIUIISITOP MOMLIePKUBAET
HecKoTbKO Takux (popmaros. Hampumep GCC, kommuiarop GNU Cu/Cu++, 06BIMHO TOMIEPKY-
BaeT KJ0Y ‘-gstabs’. ‘-gstabs’ cozmaer oriamounyo wHGOpMAIU B dopMaTe, SIBITSIFOIINM-
cs pasButueM Takux (popmaron, kak COFF. Y Bac MoxeT 6bITh BO3MOXHOCTH HCIIOJIB30BATH
DWARF-2 (‘-gdwarf-2’), koTopslil TOXe sBIseTCs 3()HEKTUBHON (HOPMOIL IPENCTABICHNS OT-
namounoit madopMmaruu. Cvorpure pasnesn “Onmum myid OTIAIKE BAILICH ITPOrPAMMBL Wi GNU
CC” B BSPOLXZOWANIE ¢NU CC, mmst DOIMOIHUTEIEHON MHGOPMALIIN.

8.3 MckyccTBeHHBIE MAaCCUBHI

YacTo ObIBaeT MOJIE3HLIM BLIBECTHU HECKOJILKO OOBLEKTOB OOHOI'O THUIla, PAaCIIOJIOXKEHHBIX B IIa-
MATHU IIOCJIENOBATE/IBHO; YaCTh MaCCUBa MNJI OUMHAMITICCKIIA MacCCHUB, OJId KOTOPOI'O B IIporpamMmme
CyLIeCTBYE€T TOJIBKO YKa3aTelIb.

Bur moxete 510 cmemaTh, obpalrasch K HempepbIBHOMY yuacTKy mamsaTn kak K ISKUSSTWEN-
NOMU MASSIWU, ucmonb3yst 6Gurapsbiii onepaTop ‘@ . JleBbiM omeparmoMm mis ‘@ moimkeH ObITH
TIEPBBII 3JIEMEHT KEJIaeMOTO MACCUBA, U OH JIOIKEH OBbITh MHANBUAYAIBLHBIM 00beKTOM. [IpaBhim
OTIEPAHIIOM [OJXKHA OBITH JIMHA MACCUBA. Pe3yIbTaToM omepannu 6yIeT MacCuB, BCE DIIEMEHTHI
KOTOpPOIroO MMEIT TOT 2K€ TUII, YTO 1 JIEBBLIN APTYMEHT. HepBbIM 3JIEMEHTOM MaCCUBa SIBJISIETCA
JIEBBII apryMeHT; BTOPOI djIeMeHT (opMupyeTcs U3 0aliTOB MaMsITH, HEIOCPEICTBEHHO CJIeNyIo-
MUX 3a GafiTaMu, COMEPKAIINMI TEPBLIN 9JIEMEHT, U Tak majee. Hampumep, eciu B mporpamme
€CTb CTPOKA

int *array = (int *) malloc (len * sizeof (int));
TO BBl MOXKETE BBIBECTHU COLEPIKUMOE array € IMOMOIIBIO
p *arrayQlen

JleBwill omepann omepanuu ‘Q HO/KEH HAXOMUTHLCS B IMAMSITH. 3HAYEHUsT MACCUBOB, IIOJIY-
YEHHBIX omepamuerl ‘@, Mpu MHIECKAIIMN BEIyT cebs TOYHO TakK Ke, KaK U OPyrue MaCCUBHI,
U TIPUBOMATCS K yKa3aTeIsM IMPU HUCIOJIb30BAHUU B BBIPAXKEHUAX. VICKycCTBEHHBIE MACCUBBI
Yalle BCEro IMOSBIISIOTCS B BBIPAXKEHUSAX depe3 MCTopuio 3HadeHumil (M. Pasmen 8.8 [Meropus
rallml(émnﬂ, C. 72), IIOCJIE€ BLIBOOA OMIHOI'O U3 HUX.

Hpyroit criocob co3manust HCKYCCTBEHHOTO MaCCUBa—UCIOJIb30BaHMe TpuBenerus: Tumos. OHO
38HOBO MHTEPIPETUPYET 3HAUCHUE TAK, KAK €CJIU Obl OHO OBLIIO MACCUBOM. 3HAUECHUE He 00S3aHO
HAXONUTHCS B IaMITH.
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(gdb) p/x (short[2])0x12345678
$1 = {0x1234, 0x5678}

Ecnu Bor onyckaere miuny maccusa (kak B (TIP[1)ZNAMENIE’), GDB s ymo6ersa BhIunc-
JIET ero pasmMep mist 3anoiHeHus 3HaueHusMu (Kak ‘sizeof (ZNAMENIE) /sizeof (TIP):

(gdb) p/x (short[])0x12345678
$2 = {0x1234, 0x5678%}

Muorma Mexanm3Ma WMCKYCCTBEHHBIX MAaCCUBOB OBIBA€T HEMIOCTATOUYHO; B CPABHUTETHHO
CITOXHBIX CTPYKTYypax HNAHHBIX, WHTEPECYIOINE HAC 3JIEMEHTHI MOTYT HE OBITH CMEXHBIMU—
HaIIpUMep, eCIN Bac NHTEPECYIOT 3HaUYeHus yKaszaTeneil B MaccuBe. OIIHO U3 MOJIE3HBIX PEIeHI
5TOI MPOGIIEMBI—HCIOIBb30BAHNE BCIOMOraTEIbHON mepeMerHolt (cM. Paspen 8.9 [Benomora-
TeJILHBIE TIePeMEeHHbIe], ¢. 73) B KA4eCTBe CUETUNKA B BBIPAXKEHWN, BHIBOISAIIEM MEPBOE MHTEPE-
cyroliee HaCc 3HAUEHUe, a 3aTeM MOBTOPSATH 5TO BhIpaxkeHume HaxatumeM RET). IIpemmomoxuwm,
HAIIpUMeEP, V Bac ecTh MaccuB dtab ykasaTesell Ha CTPYKTYpPBI, U BaC MHTEPECYIOT 3HAUCHUS
nosient £v B Kaxmonr cTpykType. Huxe mpuBemen mpuMep BAIIX BO3MOXKHBIX IEHCTBUI:

set $i = 0O

p dtab[$i++]->fv
RET,

RET,

8.4 ®dopmaThl BLIBOOA

IIo ymomuanuio, GDB mewaraer 3HadyeHme B COOTBETCTBUM C €0 THUIIOM. JTO HE BCErOa
OTBedYaeT BallleMy KeJIaHuio. Hampumep, BbI MOXKETE 3aXOTETh BHIBECTH YKCJIO B IIIECTHAIIATE-
PUYHON 3aIUCH, WX YKa3aTeIb B HeCATUYHON. Vi BBl MOXKETe 3aX0TEeTh IIPOCMOTPETDH HAHHBIE
110 HEKOTOPOMY a[IPECy B MAMSTHU B BUIE CTPOKHU CAMBOJIOB WK B BuUAe MHCTPYyKIwmid. s sToro,
npu BbiBome 3Hauenus ykaxkure FORMAT WYWODA.

IIpocrefimum mpumeHeHIEeM (HOPMATOB BBIBOMA ABIIAETCs (POPMATUPOBAHUE BBHIBOMAA YK€ BbI-
YUCJIEHHOTO BBIPAXKEHUS. JTO OCYIIECTBIISIETCS ITyTeM Hadajia MapaMeTpOB KOMaHObI print c
KOCOH 4epThI U cuMBoJjia dopmaTa. [lonnepuBaroTCs CaemyroIine CUMBOIBI opMaTa:

X PaccmaTpuBaTs 6uThl 3HAUEHUS KaK I1€710€, U BBIBECTH I€JIO€ B IIECTHAIIATEPUAU-
HOM BHIE.

d BriBecTu xak mecsITUTHOE TEJI0e CO 3HAKOM.

u BriBecTu xak mecstutuHOe 1e510e 6e3 3HaKA.

o BriBecTn xax BoCbMepUUIHOE IIETIOE.

t BoIBecTn Kak Ienoe B IBOMYHOM Bume. Byksa ‘t’ ozHauaeT “two”.!

a BriecTu B Bume ampeca, Kak abCOIOTHONO B IIECTHAMIATEPUIHON 3aIUCH, TaK

1 B BHUIOEC CMEIIEHUA OT ONMXKAaNIIIero OpequmecTBYIOIETO CUMBOJIA. BbI MOZKETEe
UCIIOIIB30BATh 5TOT (GOPMAT [JIsi TOTO, YTOOBI ONPENenTh, rae (B Kakol (HyHKINN)
PaCTIONOXKEH KAaKON-T11O0 HEM3BECTHBIN alIpec:

(gdb) p/a 0x54320

$3 = 0x54320 <_initialize_vx+396>

c PaccmaTpuBaTh Kax 1mesmoe u BIBECTU B BUIE CTPOKOBOU IIOCTOSHHOM.

f PaccmarpuBaTh OUTHI 3HAUEHUS] KAK UUCIIO C IJIABAIOIIEH TOYKOH U BBIBECTH C WC-
IIOJIL30BAaHIEM OOBLIUYHOI'O CUHTAKCUCA IOJIS UICEeNI ¢ IJIaBaIOIell TOUKOI.

! 9’ He MOxkeT GBITH HCIOIB30BAHO, OTOMY YTO 3TH CHMBOJIBI (JOPMATA TAK¥Ke HCIOIb3YIOTCA ¢ KOMAHIOM X,
roe ‘b’ osmauaer “byte”; cmorpure Pasnen 8.5 [ccnenosanue navsarul, c. 65.
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Hanpumep, 9TOGBI BEIBECTH CUETUMK IPOrPAMMBL B IIeCTHALUATEPUIHOM Bume (cum. Pas-
neint 8.10 [Peructpel], c. 74), BBenuTe

p/x $pc
O6patuTe BHUMaHUE, UTO MEpEN KOCOWl 1uepToil He TpebyeTcs mpobera, MOTOMY UTO HMEHA
xomaun B GDB #e MoryT comepxaTrh KOCyO UepTy.

YTo6LI BLIBECTH MOC/IEOHEE 3HAUCHNE U3 NCTOPUN 3HAYEHUN B OPYroM (GopMaTe, BLI MOXKETE
BOCIIOJTB30BATHCSA KOMAHION print juimb ¢ ykazanuem gopmaTa u 6e3 Buipaxenus. Hampuwmep,
‘p/x’ BLIBENET TOCTIENHEE 3HAUEHNE B IIECTHAMIATEPUIHON GopMme.

8.5 MccaenoBaHnue nmaMsaTu

Ber MoxkeTe ucnonb3oBaTh KOMaHOy X (0T cioBa “examine”) s MCCIENOBAHUS IaMSTH B
OIHOM W3 HECKOJIBKIX (JOPMATOB, HE3ABUCAMO OT THUIIOB HAHHBIX Balllell IPOTrPaMMBIL.

x/nfu ADRES
x ADRES

X HJ’ISI ncceaenoBaHmsA ITaMATI I/ICHOJ'H;?;YfITG KOMaHOy X.

n, f u u—neobsa3aTENbHBIE TAPAMETPHI, ONPENEIISIOIINe, CKOIbKO MaMsITH 0TOOpPa3suTh U B
kakoM dopmaTe; ADRES—osTO BRHIpaxkenme, 3amaroriee amgpec, ¢ KOTOPOrO BBl XOTUTE HAUYATDH
oTOoOpakeHne maMsATH. HCIu BbI UCIONb3yeTe 3HAUYEHWUs [0 YMOIYAHWIO Iy nfu, TO BaM He
HY2KHO BBOOUTH KOcyio uepTy ‘/’. HekoTopble KOMaHIbl YCTAHABINBAIOT yIOOOHBIC 3HAUCHUS IO
ymomruanuto miist ADRESA.

n, CYETYNK ITOBTOPEHUN
quT‘-H/IK HOBTOpeHHﬁ SABJIACTCA NECATUYIHBIM IIEJIBIM YMCJIOM; IIO yMOJI‘-IaHI/HO 1 OH
OIperessieT, CKOIBKO NaMsATH OTOOPa3UTh (CUnTas B €IUHUNAX U).

f, bopmaT oTOGpPaKEHUs
dopmaT 0TOOpaXKeHus—-3TO OOUH U3 (OPMATOB, UCIOIb3yeMbIX KOMAHION print,
‘s’ (cTpoka, OKaHUIMBAOIIALCS HysleM), win ‘i’ (MammaHas nHeTpykuwus). [leporna-
YaJIBHO, 3HAUEHNEM [0 YMOJIYAHUIO YCTAHOBIIEHO ‘X’ (mecTHamumaTepuaHas Ghopma).
3HavyeHne Mo yMOTYaHUIO N3MEHSIETCS KaXKIBIM pa3, KOra Bbl UCIOJIb3yeTe JInbo X,
mubo print.

u, pa3Mep eNUHUIBI N3MEPEHUN
Pasmep emuuuier namMepeHnii MOXKeT OBLITH OOHIM U3

b BaiTsr.

h [Momnycnosa (nBa Gaitra).

W Crosa (gersipe 6aiiTa). DTO MEPBOHAYAIILHOE 3HAUEHUE [0 yMOIIAHUIO.
g Hnuunbie cioBa (BoceMb 6ailT).

Kaxnerit pa3, korma BbI OmpenesisieTe pa3Mep eNuHUIb M3MEPEHUT KOMAHION X, 9TOT
pasMep CTaHOBUTCS PA3MEPOM IO YMOJITIAHUIO IIPU MOCIIEMYIOIIEM ICIOIb30BAHNN X.
(Insa popmaros ‘s’ u ‘i’, pasMep eIUHUILI U3MEDEHUN UTHOPUPYETCS U OOBIYHO HE
IIIIETCS. )

ADRES, HagaJIbHBII aapec OTOOpaKEeHUS
ADRES—>sT0 ampec, ¢ koToporo Bbl xorute, urobbl GDB Haumnaa orobpakenue ma-
MATH. 3HAYEHNE BBIPDAXKEHUs He O0S3aHO NOJKHO OBITH yKasaTeaeM (XOTs MOXKeT
uM OBITH); OHO BCErfla WHTEPIPETUPYETCs Kak Lesbii anpec 6aita B namsatu. Cwm.
Pasnen 8.1 [Bripaxenus|, ¢. 61, mis DOHOIHATEIHHON UHOOPMAIMNA O BbIPAYKEHU-
sx. 3uadenneM 1o ymosuanuio mitst ADRESA obbruwo siBiisteTcst ampec, CIemyomnmit 3a
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MIOCJICIHUM M3YYCHHBIM aIpEeCOM, HO HEKOTOPBIC OPYrue KOMaHIbl TAKXKE yCTaHaB-
JMBAOT 5TO 3HaveHue: info breakpoints (B ampec mocsenHenl BBIBEIEHHOI TOUKI
ocraHoBa), info line (B HAUAIBHLIN anpec CTPOKK) U print (ecim BbI UCIOIB3yeTe
5TY KOMAHY IJIsl OTOOPAXKEHUsT 3HAUCHS M3 IAMSITIH ).

Hanpuwmep, ‘x/3uh 0x54320—3anpoc Ha BbIBOI Tpex moiycios (h) mamsaru B hopmaTe Ge3-
3HAKOBBIX JIECATUYHBLIX ebix (‘u’), HaumHas ¢ ampeca 0x54320. ‘x/4xw $sp’ BHIBOOUT UeThIpe
cioBa (‘w’) maMsaTH, DACIIONOXKEHHBIE HAIl yKasarTejaeM cTeka (3mech ‘$sp’; cm. Pasmen 8.10
[Peructpei|, ¢. 74), B mecranuarepuaaom suze (‘x’).

Tax xak Bce GyKBBI, 0603HATAIOIINE PA3MED €IUHUIl U3MEPEHUS, OTINIAIOTCS OT OYKB, OIpe-
TessToImX (popMaThl BBIBOMIA, BBl HE MOJKHBI 3alIOMUHATH, (DOPMAT WJIU PA3MEpP CIWHUI] H3Me-
pPEHUl yKa3bIBAETCs pPAHBINE; 3TO MOXKHO HelaTh B j060M mopsake. Crerudukannyu BbIBOIA
‘4xw’ m ‘4wx’ 03HAUAIOT B TOYHOCTHU ONHO U TO xke. (OmHAKO, UMCIIO N HOIKHO GBITH MEPBBIM;
‘wx4’ me cpaboraer.)

XoTsI pa3Mep eOUHUIILI M3MEPEeHUs U UIHOpupyeTcs mjs (opMaToB ‘s’ m ‘i’, Tem He Me-
Hee BBl MOXKETE€ BOCIIOJIB30BATHCS CUETUYMKOM MOBTODEHUN n; Hampumep, ‘3i’ ykasbiBaeT, UTO
Bbl XOTUTE BBIBECTU TPU MAIlIMHHbBIC WHCTPYKIHNN, BKJIIOYasl JII00BIEe OoIepaHabI. KOMaHHa
disassemble mpenoCcTaBIsIeT ATLTEPHATUBHBIN CIOCOO MCCIIENOBAHUS MAIIMHHBIX WHCTPYKIIULH;
cmotpute Pasnen 7.4 [Mcxomublil n MAIMHHBIN KOm), C. 58.

Bcee 3mavenus mo ymMomYaHWIO s apryMEHTOB KOMAHIBI X pa3pab0TaHBl TaKuM 00pa3oM,
9TOOBI OOJIErYUTh NPONOJIKEHNE CKAHWPOBAHUS MAMITH C MUHUMAJILHBIMU KOHKPETU3AIIUSIMI
IpU OYEPEMHOM WCIONb30BaHUU X. HampuMmep, mociie TOro, Kak BBl IPOCMOTPENTN TPHU Ma-
IITHHBIE WHCTPYKIUK ¢ moMorribio ‘x/31i ADRES’, BbI MOXeTe IPOCMOTPETH CJIEOYIOIINE CEMb,
UCTIOJb3ys mpocTo ‘x/7’. Eciu BBl moOBTOpsieTe KOMAHIY X HaxkaTueM (RET), UMUCIIO TIOBTOPEHUN
1 OCTAaCTCA NPEKHUM; OPYTUE IIapaMeTPbI 6epyTC}I IO YMOJ/IT9aHUIO, KaK OJIs IIOCJIeO0BATE/IbHBIX
HUCIIOJIb30BAHUN X.

Anpeca m ux comep:KUMOe, BHIBONUMBIE KOMAHION X, HE COXPAHSIOTCS B UCTOPUHU 3HAUEHMUIT,
Tak Kak OHum Memraju Obl. Bwmecto storo, GDB memaer mx mOCTYmHBIMEU [JIST MTOCITIEMYFOITIETO
HCTIOTB30BAHUST B BBHIPDAKEHUSIX KaK 3HAUEHUS BCIIOMOTATeIbHBIX mepeMeHHbix $_ u $__. Tlocie
KOMAHIBI X, TOCJEIHUI UCCIEOOBAHHBIN amIpec HOCTYIEH IS WCIOIb30BAHUS B BBIPAKECHUSIX
BO BcroMmoraTenbHON mepeMeHHon $_. Comep:KuMoe 3TOTo ampeca, UCCIeNOBAHHOE TOIBKO UTO,
JOCTYIIHO BO BCIIOMOTATEIBHON IIEPEMEHHON $__.

Ecau xomanme x 3amaH CUeTUYMK TOBTOPEHUH, alpec W €ro COMEPKUMOE COXPAHIIOTCS U3
MTOCITETHETO BBIBEIEHHOTO 3JIEMEHTA, MMaMSATHU; 3TO HE TO YK€ CAMOE, UTO TOCIIENHUN BBIBENEHHBIN
aJIpec, eclIu B TOCIIEMHEN CTPOKE BBIBOMIA OBIINM OTOOPaXKEHBI HECKOJIBKO 3JIEMEHTOB.

8.6 ABTOMaTMUeckoe oToOpakKeHue

Ecnu BaM HEOOXOMUMO 9aCTO BHIBONUTH 3HAUEHUE KAKOTO-IM00 BhIPDAXKEeHUs (ITOOBI yBUIETh,
KaK OHO MEHseTCsl), Bbl MoxkeTe nobasuts ero B SPISOK AWTOMAT IESKOGO OTOBRAVENIQ, uTo6sr
GDB BbIBOmMIT €ro 3HaUEHME KaXXIIBIH pa3 IpU OCTAHOBKE Ballleil mporpaMMbl. KaxXmomy BbIpa-
JKEHUIO, MOOABJIEHHOMY B CIIMCOK, IPUCBAUBASTCS UOCHTUPUKAIIMOHHLIT HOMED; YTOOB!I yIAINTh
BbIPpaX€HNEe 13 CIINCKa, BbI yKaSI)IBa.eTe 9TOT HOMED. ABTOM&TH‘{GCKOG OTO6pa)KeHI/Ie BBITJIAOWUT
CIIEYIOIIIM 00PA30M:

2: foo = 38
3: bar[5] = (struct hack *) 0x3804

D10 oTOOpaKeHMWe MOKA3BIBAET HOMEPA SJIEMEHTOB, BBIPAKEHUS U UX TEKyIlue 3HadeHums. Kak
U IpU OTOOpaXKeHUH, 3allpallllBaeMOM BPYYHYIO C IIOMOIIBIO X WX print, Bl MOXkeTe ykKa3aTb
npeanodnuTacMbll hopMaT BbIBOLa; (axkTudecku, display ompernesser, cillefyeT HUCIOIb30BaThb
print mam x, B 3aBUCHMOCTH OT TOrO, Ha CKOJILKO XKeCTKas Ballla clenudukaius gopMmaTa:
UCIIOIIB3YETCsI X, €CIIM Bbl YKA3bIBAETE PasMep JIeMEeHTa WIn OOUH u3 AByX dopmaros (‘i’ u s),
KOTOPBIE MONOEPKUBAIOTCSI TOIIBKO X; B OCTAJIBHBIX CIIyYasX UCIOJIb3yeTcs print.
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display WYRAV
Ho6asnser Beipaxkenue WYRAV k cnimcky BbIpakeHUit, 0TOOPAKAEMBIX KAXKIBIA Pa3,
KOrfia Baria nporpamma ocranasimusaercs. Cm. Pasnern 8.1 [Bripaxenus|, c. 61.
display He IOBTOpAETCS, €CIN BBl IIOBTOPHO HAaXXKNIMaeTe IIOCJIE €€ MICIIOIB30-
BaHUI.

display/FORMAT WYRAV
Ecan FORMAT ompemesnster Toibko GopMaT BBEIBOOA, & HE pasMep WM CUETUNK II0-
Bropennit, Beipakerue WYRAV no6aBiseTcs B CIUCOK aBTOMATUIECKOTO OTOOPaKe-
HUsI, HO ero OoToOpayKeHue OCyIecTBisieTcss B ykazaunuoMm ¢dopmare FORMAT. Cw.
Pasnen 8.4 [PopmaTsr BbBOIa|, ¢. 64.

display/FORMAT ADRES
Ecnmu FORMATOM sBrstercs ‘1 mm ‘s’, wiin OH BKJTIOUAeT B cebs pasMep DJIeMEeHTOB
wim ux 9ncyio, serpakenne ADRES moGaBseTcs kak ampec maMsTH IS UCCIIETOBAHMS
Ipu KaxX IOl OCTAHOBKE Balliell mporpaMmmbl. [lom ncciaenoBanueM B maHHOM CITydae
nonpasymeBaercs: BomoniHenue ‘x/FORMAT ADRES’. Cwm. Paspen 8.5 [Uccnenosanne
namsaTul, c. 65.

Hampumep, xomanna ‘display/i $pc’ MoxkeT ObITBH MOJIE3HA, ITOOBL IPH KAXKIOH OCTAHOBKE
BUIETH MAIINHHYIO HHCTPYKINIO, KOTOPas GymeT BBLIMONHATHCS ciemyrorei (‘$pc’—aTo obiree
0003HaUeHNe cueTInKa IporpaMMsel; cM. Pasmern 8.10 [Perucrper|, ¢. 74).

undisplay NOMERA. ..

delete display NOMERA...
Y nanmuts sseMmeHThl ¢ HoMepamu NOMERA u3 crmcka BeIpasKeHU, MOMJIEKAIIIX 0TO0-
PaKEHUIO.

undisplay He moBTOpsieTCs mpu mocsenyomeM Haxatuun RET). (Muaue BBI cpasy
nosmyunsin 661 coobienue 06 ommbke ‘No display number ... .)

disable display NOMERA...
OrkmounTh oTobpaxkenue seMeHToB ¢ HoMepamu NOMERA. OTkiroueHHbBIE DiTeMEH-
TBHI HEe BBIBOISITCS ABTOMATUYECKU, HO U HE 3a0BIBAIOTCsI. BHOCIencTBUN X MOXKHO
CHOB& BKJTIOUWTh.

enable display NOMERA. ..
Bxmrounts orobpaxkenue siemenTos ¢ Homepamu NOMERA. Bripakenwus, cooTBeT-
CTBYIOIIIE 3TUM HOMEpPaM, CHOBa OyIyT BBHIBOOUTLCS aBTOMATUYUECKU, ITOKA BBl yKa-
XKeTe obpaTHoe.

display OTo6pasuTh TekyIlne 3HAUEHUs BLIPDAXKEHW U3 CIIHCKa, TOYHO TaK XKe, KaK DTO
MIPOUCXONUT IIPU OCTAHOBKE Ballleil IPOTrPaMMBbI.

info display
BriBecTu crnmcok BbIpakKeHUil, paHee yCTAHOBIEHHBIX I aBTOMAaTUIECKOTO OTOO-
pPaKEeHMsI, KaxXIoe C ero HOMEPOM DJIEMEHTa, HO He MOKasbiBas 3HadeHuin. CHmcok
BKJIIOYAET OTKJIIOYEHHBIE BBIPAXKEHUs, ¢ COOTBETCTBYIOIIEH momerkon. OH Takike
BKJIIOUaeT B ce0sl BBIpAXKEHUs, KOTOPbIE HE MOTYT OBITH MOKA3aHBI MPSIMO Ceilvac,
MOTOMY YTO OOpAaIIaloTCsS K aBTOMATHYIECKUM ITePEMEHHBIM, HENOCTYMHBIM B ITaH-
HBI MOMEHT.

Ecau orTobpaxaeMoe BbIpaxkeHue obpaliaeTcss K JIOKAJbHBIM IIEPEMEHHBIM, OHO HE UMEeT
CMBICJIa, BHE TOTO JIEKCUIECKOTO KOHTEKCTA, IIJIST KOTOPOTO OHO YCTAHABIMBAJIOCH. Takoe BhIpa-
KEHUsI OTKJII0YIaeTCsl, KaK TOITHKO BBITIOJTHEHE BXOOUT B KOHTEKCT, T'1le OMHA M3 €T0 IepeMEeHHBIX
CTAHOBUTCS HeonpeneseHHoi. Hampumep, eciu Bbl nanurte komauny display last_char, maxo-
ISICh BHYTPHU (GyHKIUU ¢ aprymerToMm last_char, GDB 6Gymer oTobpaxkaTbh 3TOT apryMeHT,
TOKa TpOorpaMMa OCTAHABINBAECTCS BHYTpU 3Ton GyHKIUU. Kak TOIBKO OHA OCTAHOBUTCS TIIE-
TO elle—TIe HeT IepeMeHHON last_char—oTobpaxeHme OymeT OTKIIOUEHO aBTOMATUUECKN.
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Bur MoxeTe cHOBa BKITFOUUTBH €r0 NMPU CIIEMYIOIIEel OCTAHOBKE MPOTPaMMbI TaM, rae last_char
OyneT BHOBb UMETb CMBICII.

8.7 IlapameTpsl BbIBOOA

GDB npemocTasiiseT clienyolne Crocobbl yIIPaBIeHNs BEIBOIOM MACCUBOB, CTPYKTYP U CUM-
BOJIOB.

[aHHbBIE TapaMeTPHI MOJIe3HBI IPK OTJIAIKE IIPOrpaMM Ha JII000OM SI3BIKE:

set print address

set print address on
GDB BoBomuT ampeca maMsTH, IOKa3bIBAIOIIE [IOJIOXKEHNE CTEKa, CTPYKTYD, YKa-
3aTesell, TOYeK OCTaHOBa, U Tak HaJjee, maxe KOra OH OToOpaxKaeT TakKxXKe comep-
JKIMOE 3THUX AIPECOB. 3HAYECHUE MO YMOTIAHUIO YCTAHOBICHO B on. Hampumep, BOT
KaK BBIIVISOUT OTOOpaXkeHWe Kallpa CTeKa C yCTAaHOBJIEHHBIM set print address
on:

(gdb) £

#0 set_quotes (1g=0x34c78 "<<", rq=0x34c88 ">>")
at input.c:530

530 if (lquote !'= def_lquote)

set print address off
He BriBOmuTh ampeca mpu 0oTOOpaKeHUN UX COONEpP:KUMOro. BoT, Hampumep, TOT xKe
KaIp CTeKa, OTOOpaKEHHBIN ¢ YCTAHOBKON set print address off:

(gdb) set print addr off

(gdb) £
#0 set_quotes (1g="<<", rg=">>") at input.c:530
530 if (lquote !'= def_lquote)

Ber MmoxeTe ucnonb3oBaTh ‘set print address off’, YTOOBI yIATUTE BCE MAIITHHHO-
3aBucuMble oToOpaxkenus u3 uatepdeiica GDB. Hampumep, ¢ print address off,
BBI JOJIXKHBI IIOJIyYNTH ONMHAKOBBIN TEKCT IJIs IIEIIOYEeK BBI30BOB HA BCEX MAIIMHAX,
HE3aBUCUMO OT TOTO, BKJ/IIOYAIOT OHM yKa3aTeJIN B KQU4eCTBE apryMEHTOB WX HET.

show print address
HOKaSaTb, OOJI2KHBI BEIBOOIUTHCA agpeCa NI HET.

IIpu BoBOme ampeca B cuMBosbHON Gopme, GDB 06br9HO BHIBOOUT OIIMXKAMININN ITPEIITe-
CTBYIOIIMI CHMBOJI ILUIIOC CMellleHre. Eciam 3TOT CHUMBOJI HE OIpenesseT anpec OTHO3ZHAUHO
(mampuMmep, 5TO uMs, 06IACTHIO ACCTBUS KOTOPOTO SBJISETCS. ONUH UCXOMHBIN (ailir), BaM MO-
X)eT noTpeboBaThbest naTh nosicHierus. OOuH U3 Crrocob0B 9TO CIEIATh—C MOMOIBI0 info line;
manpumep, ‘info line *0x4537’. AmbTepHATUBHBIN CIOCO6 3akT0OUaeTcsa B ToM, 4To6br GDB
BBIBOIMIT UMsI UCXOMHOTO Gailyia m HOMep CTPOKHU IIPU BBIBOIE CHMBOJIBHOTO alIpeca.:

set print symbol-filename on
Benur GDB BuIBOOUTB UM NCXOOHOTO (ailyia 1 HOMEP CTPOKU CUMBOJI& B CHMBOJIb-
HOW (popMme aspeca.

set print symbol-filename off
He BrmBOmuTs mMs mcxomuoro daiiia m HOMEP CTPOKU CHMBOJA. lIpumHMMaeTcs mo
YMOJIYaHUIO.

show print symbol-filename
[Toxazars, 6yner GDB BoBOmuTh: MM mCxomHOTO daiiia M HOMED CTPOKU B CHM-
BOJIBHOU (hOopMe agpeca WM HeT.
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Ipyras cuTyamus, B KOTOPOI MOJIE3HO MOKA3LIBATL MMeHa (hailjioB U HOMEpPa CTPOK, BO3HU-
kaeT npu nucacceMmbnuposanuu koma; GDB mokaseiBaeT BaM HOMED CTPOKU U UCXOMHBIN (Haiii,
KOTOpPBIE COOTBETCTBYIOT KaKIOU MHCTPYKIIUN.

Bur Takxe mMoxkeTe 3aX0TeTh BUOETH CUMBOILHYIO POPMY TOJIBKO B TOM CIIydae, €CJId BLIBO-
IUMBIA agpec NOCTATOIHO OJIM30K K OJIMKaWIIeMy MPenIIecTBYOIEMY CIMBOJTY:

set print max-symbolic-offset MAKS-SMEJENIE
Beaur GDB BbBOmuTh cuMBOSIbHBIE GOPMBI TOIBKO TEX ALPECOB, IS KOTOPBIX
CMeITeHNEe MEXIy OIMUKANIINM MPENIeCTBYIONIMM CAUMBOJIOM U AIIPECOM MEHbIIIE,
gem MAKS-SMEJENIE. Tlo ymomuanmio smagenume MAKS-SMEJENIE pasmo 0; B sTOM
cinyaae GDB Bcerma BBIBOMUT ampec B CUMBOIBLHON (HOpME, €CITH €My TTPENIIeCTBYeT
XOTh KaKOU-HUOYIb CUMBOJI.

show print max-symbolic-offset
SamnpaimmBaeT HHPOPMALNIO O MaKCUMaJbHOM cMerteHun, miig koroporo GDB BbI-
BOOUT CUMBOJILHYIO GOPMY ampeca.

Ecnu y Bac ecTs ykasarTenb, U BBl He 3HaeTe, HA YTO OH YKa3bIBAET, MONPOOyHTe ‘set print
symbol-filename on’. 3aTeM BBI MOXETe ONPENE/INTH HA3BAHUE M UCXOMHBIA (Dailyl mepemMeH-
HOW, HA KOTOPYIO OH yKasbBaeT, mcnoib3ys ‘p/a UKAZATELX’. Orto mHTepmpermpyeT ampec B
cuMBosbHON (opme. Hampumep, smece GDB mokasbiBaer, uro mepeMenHast ptt ykasblBaeT Ha
IPYTYIO IEPEMEHHYIO t, ompeneeHuyio B daie ‘hi2.c’:

(gdb) set print symbol-filename on
(gdb) p/a ptt
$4 = 0xe008 <t in hi2.c>

PREDUPREVDENIE: Il yxazaTesnell, yKa3bIBAIOIINX HA JIOKAJIbHBIE II€PEMEHHBIE,
‘p/a’ He MOKA3bIBAET CUMBOJIBHOE IMs U UMs (Dailja, KOTOPOMY NPUHAIJIEXKUT O00B-
€KT CCBIJIKH, Hayke €C/I yCTAHOBJIEH COOTBETCTBYIOIINI ITapaMeTp set print.

prrI/Ie YCTaHOBKM YIIPABJIAIOT BBIBOOOM 00BEKTOB Pa3/INYHbIX THUIIOB!:

set print array

set print array on
CTpyKTypHBII BEIBOIL MAaCcCHBOB. JTOT GopMaT yaoOeHee IOy UTEHUs, HO 3aHIMAET
Gosbire MecTa. Ilo ymMomuanuio OTKIIIOUEHO.

set print array off
BepryThes x cxaToMy GopMaTy BEIBOLA MACCHBOB.

show print array
[Tokaszars, kakoil opmaT (CKATBIN WM CTPYKTYPHBLT) BBIOPAH s OTOOPAKEHUsI
MaCCHUBOB.

set print elements ISLO-\LEMENTOW
YcTaHOBUTH OrpaHmueHne Ha KoaudecTBO BoiBomuMbIXx GDB snemenToB maccusa.
Ecnmu GDB BbIBOIUT GOSIBIION MACCUB, BBIBOL IIPEPBIBAETCS MIOCIIE TOTO, KAk OymeT
BBIBEIIEHO YCTAHOBJIEHHOE KOMAHIOHI set print elements dWmCIO 3J1€MEHTOB. OJTO
OrpaHMYeHre Takxke nefncTByer npu orobpaxkenuu crpok. Korma GDB crapry-
eT, >ToT mpemen npuamMaeTcsa papabiM 200. Ycramoska ISLO-\LEMENTOW B momns
03HAYAET, YTO BBHIBOI HE OT'PAHUICH.

show print elements
ITokazaTh KOIMYIECTBO 3JI€MEHTOB OOJIBIIIOTO MACCHUBA, KOTOpPLIe OyOyT BBIBEIEHBI
GDB. Ecnu 510 uncno pasao 0, BEIBOI HE OIPDAHIIHBACTCS.
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set print null-stop
YxkaswiBaer GDB npexpainarh BBIBOO CHUMBOJIOB MACCHBA, KaK TOJLKO BCTPETUT-
¢s mepBbIA NULL. OTO IMOJIE3HO, KOTIa OOJIBINNE MACCUBBI (AKTUIECKU CONEPKAT
TOJIBKO KOPOTKUE CTPOKU. 110 yMOTUaHWIO OTKITFOUEHO.

set print pretty on
Bemur GDB BeIBOOUTH CTPYKTYPHI B (hOpMATE ¢ OTCTYIAME, TI0 OMHOMY 3JIEMEHTY
B CTPOKE, HAIIPUMeED:

$1 = {
next = 0x0,
flags = {
sweet = 1,
sour = 1
}’

meat = 0x54 "Pork"
}

set print pretty off
YxkaspiBaer GDB BLIBOOUTE CTPYKTYPBI B KOMIIAKTHOM (hOpMaTe, KaK 371eCh:
$1 = {next = 0x0, flags = {sweet = 1, sour = 1}, \
meat = 0x54 "Pork"}

DToT hopMaT yCTAHABIMBAETCS MO YMOTIAHUIO.

show print pretty
[Tokaszars, kakoit popmar GDB ucnonssyer miist BEIBOOA CTPYKTYP.

set print sevenbit-strings on
OcyIecTBAATL BBIBOM, MCIONB3Ys TOIBKO CEMUOUTHBIE CHUMBOJIBI, €CIN STOT Ma-
pamerp ycranosieH, GDB orobpaxaer mobble BOCBMUOUTHBIE CUMBOJIBL (B CTPO-
KaX NJIN CUMBOJIBHBIX 3Ha,‘{eHI/I$[X)7 UCIIOJIB3Ysl 3alliCh \HHH. STa yCTaHOBKa OY€Hb
ynobHa, eciau Bbl paboTaeTe Ha AHTIIANCKOM (ASCII) U UCIOIB3yeTe CTAPIIUR GUT
CIMBOJIOB KaK Mapkep mwin “mera’-6uT.

set print sevenbit-strings off
BriBonuTht BOCBMHOUTHBIE CUMBOJIBI IOJIHOCTBIO. OJTO IO3BOJISIET MCIOIB30BATH
Oostblllee KOIMYECTBO MEXKOYyHAPOOHBIX HAOOPOB CUMBOJIOB, I YCTAHABIMBACTCS IIO
YMOTYAHUIIO.

show print sevenbit-strings
ITokasaTs, BeiBonuT GDB ToOnbKO ceMuOUTHBIE IUTEPHI WU HET.

set print union on
Bemur GDB BoBOnuTh 00BEMUHEHUS, CONEPIKAIIMECS B CTPYKTypax. Y CTaHABIIU-
BAaETCS 10 YMOITIAHMUIO.

set print union off
YxasoiBaer GDB He BeIBOOUTH 00BEIUHEHNS, CONEPKAIINECT B CTPYKTypPax.

show print union
Sanpocuts GDB, 6yner ju 0H BHIBONUTH OOBEIMHEHUSI, COMEPKAIIUECST B CTPYKTY-

pax.
Hanpumep, mycThs DaHBL OIUCAHIS
typedef enum {Tree, Bugl} Species;
typedef enum {Big_tree, Acorn, Seedling} Tree_forms;
typedef enum {Caterpillar, Cocoon, Butterfly}
Bug_forms;
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struct thing {
Species it;
union {
Tree_forms tree;
Bug_forms bug;
} form;

};

struct thing foo = {Tree, {Acorn}};
C YCTAHOBJIEHHBIM set print union on, komanma ‘p foo’ BuIBemeT
$1 = {it = Tree, form = {tree = Acorn, bug = Cocoon}}
a C yCTAHOBJICHHBIM set print union off, 5Ta xe KOMaHOa BBIBENET
$1 = {it = Tree, form = {...}}

Cremytorme yCTaHOBKHU TPEICTABISIOT UHTEPEC Mpu oTianke mporpaMm ua Cu++:

set print demangle

set print demangle on
[Tewarars unenrudukaTopsl Cu++ B UX N3HAYAIBHOI, a HE B 3aKOMUPOBAHHOM (“nc-
KaxkeHHOI) dhopMe, TepenaBaeMonl acceMOIepy U KOMIOHOBIIMKY 71 COOPKY ¢ KOH-
TPOJIEM TUIA. Y CTAHOBIIEHO IO YMOJTYAHUIO.

show print demangle
IToka3zaTh, B NCKaXXEHHOU HJIM BOCCTAHOBJICHHOW (hOpMe BBIBOLSATCS MOCHTUGMUKATO-
pobr Cu++.

set print asm-demangle

set print asm-demangle on
BeBonuts unentuduxaToper Cut++ B MX UCXOTHON GOpMe, a He B NCKAKEHHOM, axKe
IIPU BBIBOIE acCEeMOJIEPHOIO KOma, HaIIPUMepP IIPU AucacceMOJIMpPOBaHUM MHCTPYK-
nnit. [To ymorganuio oTKITIOYEHO.

show print asm-demangle
[TokazaTh, B 32aKONUPOBAHHON MJIX BOCCTAHOBJIEHHOM GopMe BbIBOOATCS uMeHa Cut+
IIpu BBEIBOAE KOma acceMOyepa.

set demangle-style STILX
BribpaTs oy U3 HECKOIBKUX CXEM KOMUPOBAHUS, UCTIOIB3YEMbIX PA3TUYHBIMU KOM-
nutsitopamu 1mitst npencrasierus umer Cu++. [Tapamerp STILX moxer 6vITH cite-

IIYFOIIIM:

auto [TozBonute GDB BBIGpaTH CTUIL IEKOOUPOBAHUS MTOCPEICTBOM U3y Ue-
HUIS Balllell TpOrpaMMBbI.

gnu HexonupoBaHre OCHOBLIBAETCS HA AJITOPUTME KOMUPOBAHUSI KOMITAIIITO-
pa GNU Cu++ (g++). YcraHaBmuBaeTcs 1o yMOIIAHUIO.

hp HexonupoBaHue OCHOBBIBAETCs Ha ajiropuTme komuposauus HP ANSI
Cu++ (aCC).

lucid IlexonupoBaHme OCHOBLIBAETCS Ha, AJITOPUTME KOMUPOBAHUS KOMIIAJISITO-
pa Lucid Cu++ (1cc).

arm HexomupoBars, wucrnonb3ys amroputm u3 C++ Annotated Reference

Manual. pREDUPREVDENIE: ommoit 5TOl yCTaHOBKYM HEOOCTATOYHO, UTO-
OBbI TIPOM3BOMUTH OTJIAMNKY HCIOTHSIEMBIX TPOTPAMM, CT€HEPUPOBAHHBIX
cfront. Yrobwr peanuzoBats 510, GDB Tpebyer mampreitnmmx ycoBep-
IIEHCTBOBAHUU.
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Ecmu Ber onmycture STILX, To yBumuTe crimcok BO3MOXKHBIX (hOPMATOB.

show demangle-style
OT1o0pa3uTh TeKyIUid CTUAbL KOOUPOBAHUS, HCIOJIL3YEMBIN IS OeKONUPOBAaHUS
cuMBosIoB Cu++.

set print object

set print object on
IIpu oTobpazkenuu ykasaress Ha o0bekT, npenTuduuuposars FAKT IMESKIJ (mpo-
m3sonubiii), a He OB_QWLENNYJ Tum o6bekTa, MCHOnb3ys TaGIIUIly BUPTYATbHBIX
PyHKITITN.

set print object off
OrobpaxaTh TOIBKO OOBSABICHHBI TUI O0BEKTA, HE CChLIASICH HA TAOJIUIy BUPTY-
JIBHBIX (QYHKIUH. Y CTAaHABIMBACTCS IO yMOIIAHUIO.

show print object
IloxaszaTh, Kakoil U3 TUIOB OOBEKTA BHLIBOMUTCS.

set print static-members

set print static-members on
BuiBomuTh cTraTtuueckue uieHsl mpu oTobpaxkennn oobekTa Cu++. Y CTaHOBIEHO 1O
YMOJTYAHUIO.

set print static-members off
He BoIBOmUTBH cTaTHuecKue wWieHBl Ipu oToOpaxeHunn oobekTa Cu++t.

show print static-members
[TokazaTs, BEIBOOSTCS cTaTndeckue uieHbl Cu++ mjIm HeT.

set print vtbl

set print vtbl on
OcCy1ecTBIATh CTPYKTYPHBI BBIBOA Tabaull BUPTyaibHbIX Gyaknuit Cu++. Ilo
yMomganuio oTkiodeHo. (Komannsr vtbl me paboTaioT muis IPOrpaMM, CKOMITHIIN-
poBanubix KoMmmuisitopom HP ANSI Cu++ (aCC).)

set print vtbl off
He mpon3BoguTs CTPYKTYPHOTO BBIBOHA TAbAUIl BUPTYAILHBEIX QyHKIE Cut+t.

show print vtbl
[TokaszaTh, TpPOM3BOOUTCS CTPYKTYPHBLIN BBIBON TaOIWUIl BUPTYAJIBHBIX (DYHKIUINT
Cu++ unu Her.

8.8 UcTopus 3HaUueHUR

3uauenus, BbIBeNeHHBIE KOMaHIoN print, coxpanstorcs B ISTORIT ZNAMENIJ GDB. Dto
[I03BOJISIET BaM OOpAIATbCs K HUM B APYIUX BBIPAXKEHUSX. JHAUEHUs] COXPAHSIOTCS, IOKA
Tab/IuIa CUMBOJIOB He OyZeT 3aHOBO CUMTAHA I YHUUYTOXeHa (Hampumep, komanmamu file
unmu symbol-file). Ilpu w3MeHeHUM TaGIUILI CUMBOJIOB, UCTOPUsS 3HAYEHUI YHUITONKAETCH,
TaK KakK 3HaYCHUSI MOLYT CONCPXKATbhb YKa3aTeIU Ha TUIIBI, OIPEOe/ICHHbIC B TAOJINIEe CIMBOJIOB.

Brisenenubiv suauennsy npucsansaioTces NOMERA W ISTORI T, mo KoTOpBIM BB MOXKETE Ha HIX
CChbLJIaTBhCA. GTI/I HOMEDPa ABJIAIOTCA IIOCIeO0OBATE/IBHBIMU HEJIBIMI YUC/IaMU, HAYUHAIOIINIMUCA C
enuuauibl. KomaHma print mokasbiBaeT HOMED B UCTOPUU, MPUCBOCHHBIA 3HAUCHUIO, BBHIBOIMS
nepen auM ‘$NOMER = . rne NOMER—5T0 HOMED B mcTOpum.

I obpaitieHnst K KAKOMY-I160 IIPEaIIecTBYOIIEMY 3HAUeHNIO, UCIOB3yiTe ‘$’, 38 KOTOpBIM
cienyer HoMep B ucTopuu. Crocob, KOTOPBIM print MapKupyeT BBIBON MPOMYMAaH Tak, UTOOBI
HamoMuHATHL BaM 06 sToM. IIpocTo $ ccbutaercs Ha caMoe MocjemHee 3HAYEHHE B UCTOPUM, a
$$—mna npennociennee. $$n ccoutaeTcs Ha n-e ¢ KoHIA 3HaYeHUe; $$2—3HAUEHME, HAXOMAIIIEECs
nepen $$, $$1 skBuBasenTHO $$, a $$0 sxBuBasenTHO $.
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[Ipenmosoxum, HampuMep, BBl TOJIBKO UTO BBIBEIN YKa3aTelb HA CTPYKTYPY U XOTHUTE TIO-
CMOTPETH ee comepxkumoe. s 9TOro mocTaTouHO BBECTH

p *$

Fcnm y Bac ecTh menouka CTPYKTYD, I'le KOMIIOHEHTA NexXt yKa3bIBaeT HA CIIELYIOIIYIO, BB
MOXKeTe BBIBECTH CONEPKIMOE CIENYIONIel CTPYKTYPHI Tak:

p *$.next

Bu1 MOx)eTe BLIBONUTH HOCIEN0BATEIBLHBIE 3BEHbsI B IIETIOUKE TOBTOPSISA DTy KOMAHIY. JTO MOXKHO
coennaTh MPOCTBIM HaxXKaTueM RET).

O6paTuTe BHHMAHWE, YTO B UCTOPUIO 3AMUCHIBAIOTCS 3HAUECHUS, & He BbIpaXeHus. Hcim
3HaUeHNe X PaBHO 4, u BbI HabepeTe:

print x
set x=b

TO 3HaUEHNe, 3aIIICAHHOE B ICTOPUIO 3HAUYEHUN KOMAaHION print, OymeT mo-mpexHeMy paBHO 4,
XOTS 3HAUEHUE X M3MEHUJIOCH.

show values
BriBecTu u3 mcropun mocienHue OeCAThb 3HAUEHUN, ¢ UX HOMEpaMH. JTO IIOXOXKE
Ha KoMaHIy ‘p $$9’, MOBTOpPEHHYIO HECATH pa3, 3a HCKIIIOYEHHEM TOro, UTO show
values He U3MEHSACT UCTOPUIO.

show values n
BriBecTu mecsaTh 3HAUEHUN U3 UCTOPUU, PACIONIOKEHHBIX BOKPYT 3JIEMEHTA C HOME-
poM n.

show values +
BriBecTn mecsaTh 3HaUEHHI U3 UCTOPHUY, CIENYIOIINX CPa3y IIOCIEe IIOCIIENHErO BbI-
BeIEHHOTO 3HaueHWs. HKcnu mocTynHbIX 3HaueHuin 6osbiie HeT, show values + He
BBIBOOUT HMIYETO.

Haxarue s moBTOpa show values n meficTByeT TOYHO Tak kKe, Kak ‘show values +.

8.9 BcmomorartesbHBIE TIEPEMEHHEIE

GDB npenocrasnser WSPOMOGATELXNYE PEREMENNYE, koTOpBIe BBl MOXKETe B HEM UCIIOTB30-
BaTh, YTOOBI COXPAHUTH 3HAUECHNE U OOPATUTHCS K HEMY IMO3XKe. DTU MePEeMEHHBIE CYIIIECTBYIOT
Tosibko B GDB; oHE He SBIISOTCS 9acTBhIO BaIllell MPOrPAMMBI U YCTAHOBKA BCIOMOTATEIBLHOM
IEPEeMEHHON He OKA3BIBACT HEMOCPENCTBEHHOTO BIMSHUSA Ha ee majblieiinee Boimomnerue. [lo-
9TOMY BBI MOXKETE IOJIb30BATHCS UMU COBEPIIIEHHO CBOOOMIHO.

WNwmena BcoMoraTenbHBIX TepeMeHHBIX HaunHatoTcs ¢ ‘$’. Jlroboe mMs ¢ mpucraskoit ‘$’ Mo-
KEeT UCIOJIB30BATHCS IITsI BCIIOMOTATEIBHOI IEPEMEHHON, €CIN TOJIBKO OHO HE SBIISETCS TIPENo-
[IPEIEICHHBIM MAIIIMHHO-3aBUCUMBIM UMeHeM peructpa, (cm. Paspen 8.10 [Perucrpsi], c. 74).
(Ccpbuiku Ha meTopmio 3HaueHuil, Hanporus, ecTb “ISLA, xoropbmm mpemmectsyer ‘$’. Cw.
Pasnen 8.8 [Ucropus 3uadenwmii|, c. 72.)

Bbr MoxeTe coxpaHUTH 3HAUYEHUE BO BCIOMOTATETHHON MTEPEMEHHON C TOMOITIBIO BBIPAXKEHUS
MIPUCBAUBAHU, KAK €C/In Obl Bbl YCTAHABINBAJIN IIEPEMEHHYIO B Balleil mporpamme. Hampumep:

set $foo = *object_ptr
coxpanuT B $foo 3HaUeHME 00BEKTA, HA KOTOPBIN yKa3blBaeT object_ptr.

IIepBoe ucnonb3oBaHne BCIIOMOI'aTEILHON IIEPEMEHHOI CO3AET ee, HO 3HAUEHNEM IIEPEMEHHON
OymeT void, moka BbI He mpucBouTe el HoBoe. C MOMOIIBIO APYTOro MPUCBAUBAHUS BBl MOYXKETE
B /11000€ BpeMs U3MEHUTDH 3HaUEHIE.
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Bcemomorarenbabie mepemMeHHbIe HE IMEIOT (PUKCIPOBAHHOIO THUIA. BBI MOXKeTe MPUCBANBATH
BCIIOMOT'QTEeJIbHON IIePEMEHHON 3HaYeHUe JII000T0 THIla, BKIIOYas CTPYKTYPHI U MacCCHUBBI, Ia-
JK€ eClIu y HTOU MEePEMEHHON yxke OBbIJIO 3HAUYEHWE APYroro THUla. DBynydn MCIOIb30BaHHON B
BBIDAKEHNN, BCIIOMOT'aTe/IbHAS IIepeMEHHAs IMeeT TUII CBOETO TEKYIIEeTrO 3HAUECHUS.

show convenience
BriBecTr CIiMcoK MCMOMB3yeMbIX BCIOMOTATETBHBIX MTEPEMEHHBIX C WX 3HATEHUSMIU.
Cokparaercs kak show conv.

OIII/IH n3 CIIOCOOOB MCHOJIL30BAHMUS BCIIOMOTaTEIHHBIX NEPEMEHHBIX—B Ka4YeCTBE yBeJIMYNBa-
IOIETOCS CHETUYNKa WJIW IIPOABUTAIOIIIETOCA yKa3aTeJsIs. HaHpI/IMep, 9TOOBI HaNedyaTaTh II0JIe U3
II0CJICOOBATEC/IBHBIX 3JIEMCHTOB MaCCHUBa CTPYKTYDP:

set $i = 0O
print bar[$i++]->contents
[ToBToOpsiiTe 5Ty KOMaHmoy HaxkaTueMm (RET).

HeKOTOpre BCIIOMOT aTECJIBHBIC TIEPEMEHHBIE CO3aI0TCs GDB aBTOMaTUY€CKMN, 1 UM IIPpUCBa-
UBAaOTCA 3HAYCHUA, KOTOPBIE BEPOATHO MOT'YT OKa3aTbCA ITOJIE3HBIMU.

$_ [lepemennast $_ ycTaHaBIuBaeTCsI aBTOMATUIECCKN KOMAHION X B MOCJIEOHUN MCCIIE-
nosauublil anpec (em. Pasmen 8.5 [Mcenenosanune navsarul, c. 65). Ipyrue xomas-
IIBI, KOTOPBIE YCTAHABIUBAIOT apec II0 YMOITUAHUIO IJI UCCIIENOBAHII KOMAHION X,
TaKXe MPUCBANBAIOT $_ YHIOMSIHYTBHII amgpec; 5TU KOMAHIbI BKIOUaroT info line
u info breakpoint. Ilepemennas $_ mmeeT Tum void *, eciu TOIBKO OHA HE yCTa-
HOBJIEHA KOMAHION X; B 9TOM CJIydae OHa SBIISEeTCS yKazaTejleM Ha THUI IepeMEeHHON

$__.

$__ ITepemennas $__ ycTanaBImBaeTCs aBTOMATUYECKN KOMAHIIOW X B 3HAUCHUE, HAXO-
IIIeecs IO MIOC/IEMHEMY WCC/IEOBAHHOMY anpecy. Ee Tum BBIOMpaeTCs COOTBET-
CcTByIOIIM (HOpMaTy, B KOTOPOM 3TO 3HaUeHHE ObLIO BBIBENIEHO.

$_exitcode
[Tepemennont $_exitcode aBTOMATUYECKU MPUCBAMBACTCS KOI 3aBEPIIEHUs, KOTIIA
OTNIaXXKUBaeMas IPOTrpaMMa 3aBepPIaeTCs.

B cucremax HP-UX, eciu BoI cchlmaeTech Ha QPYHKIINIO WX IEPEMEHHYIO, UYbe MM HAUNHA-
eTcs co 3Haka mostapa, GDB cHavaja mpousBOOUT MOMCK MOJTB30BATENHCKOTO W CUCTEMHOTO
MMEHU, Iepe IMOMCKOM BCIIOMOIaTeILHON IIePEMEHHOI.

8.10 Peructpsl

B BoIpakenusx, BeI MOxkeTe 00paIllaThbCs K COOEPKUMOMY MAIIMHHBIX PErUCTPOB, 0003HA-
Jas UX Kak IepeMeHHbIE ¢ IMeHaMu, HaunHaommMmces ¢ ‘$’. VIMeHa perncTpoB pa3andaioTcs OT
MallIlMHbI K MalllMHE] OJIs BBIBOOA UMEH DETUCTPOB, UCIIOIL3YyEMBIX HA Ballen MaIlIHE, BOCIIOJIb-
3yliTeck KomMmannon info registers.

info registers
BeiBecTn mMmeHa m COmepKUMOE BCEX PErHCTPOB, KPOME DErHUCTPOB C ILTABAOLIEH
TOUKOIl (B BEIODAHHOM Kape CTeKa).

info all-registers
BriBecTu mMeHa U COmEpKMIMOE BCEX PErMCTPOB, BKIIIOYAs PETUCTPHI C IJIaBAIOIIEN
TOYKOI.

info registers IMQ-REG ...
BriBomur OTNOSITELXNOE 3mauenwme kaxknoro m3 ykaszauubix B IMQ-REG peructpos.
Kax mompobmo obcyXmaeTcs HUXKe, 3HAUCHUS PETUCTPOB OOBIYHO OTHOCSATCS K BbI-
OpamnoMy kampy creka. BMQ-REG moxker OLITL MI0OLIM HOIMYCTUMBIM Ha, BAIlel
MaIllHe UMEeHEeM perucTpa, ¢ ‘$’ B Hauase nmenu uiau 6e3.
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GDB pacno3naer deThipe “cTaHOAPTHBIX” MMEHHU PETUCTPOB, KOTOPBIE NOCTYIHBL (B BBIPa-
JKEHUSIX) Ha OGONIBIIMHCTBE MAIINH—€CIN TOJILKO OHU He KOHMIMKTYIOT ¢ KAHOHUYECKUM JIJIs
apXUTEKTYyphl 0O603HAaUeHMEeM perucTpoB. HaszBauus peructpoB $pc um $sp mcnomb3yroTcs s
perucTpa CueTunKa TPOrpaMMbl U YKa3aTesls BEPINWHBI cTeka. $fp uMCmonb3yercs Kak uMst
PErucTpa, COMEPKAINETO YKa3aTelb Ha TEKYIINA Kaap cTeka, a $ps—kak mMms peructpa, co-
NIEPKAIIEro COCTOSIHUE Tpolieccopa. Hampumep, BBl MOXKeTe€ BBIBECTH CUETUNK TPOTPAMMBLI B
MIECTHAMIIATEPUIHON 3aIUCH C TIOMOIIIBIO

p/x $pc
WM BBIBECTH CJIEMYIOIIYIO UCIOIHIEMYIO MHCTPYKIIUIO, UCIOIIb3Y S

x/1 $pc
WM YBEIMUUTh yKa3aTellb BePIINHLI CTeKa Ha YeThIpe’ ¢ MOMOIILIO

set $sp += 4

Korma BO3MOXHO, 5TH 4YeThIpe CTAHOAPTHLIX MMEHN PErucTPOB MOCTYIIHLI Ha Balllell Ma-

[IIMHE, JaXKe eCIM OHA MMeeT NPYIYI0 KAHOHMYECKYIO MHEMOHUKY, €CJIU He BO3HUKAET KOHMIIMK-
ta. Komanna info registers mokaswiBaeT kanonmdeckue nmena. B SPARC, mampumep, info
registers oTo6paxkaeT PEruCTp COCTOSHUS TPOIECCOpa Kak $psr, HO BBl TAKKE MOXKETE Ha-

3BIBAThH ero $ps; a Ha mammHax, 6a3upyromumxcs Ha mwiaTdopme x86, $ps ABIIETCS CUHOHIMOM
s peructpa EFLAGS.

Korma peructp usyuaercs Takum oopaszom, GDB Bcerma paccmarpusaeT comepKumMoe 0ObId-
HOI'O perucTpa Kakx IieJsioe. HeKOTOpre MaIlIMHbI UMCIOT CIICIUAJIbHBIC DETUCTPBI, KOTOPBIE MOT'Yy T
COIEPXKATH TOJIBKO 3HAUEHUE C IJIABAIOMIEN TOYKOW; WX 3HAUEHUS TPAKTYIOTCS KaK BEJINYUHLI
¢ mnaBatorren Toukoi. He cyrecTByeT cmocoba cocaThCs HA COOEPKUMOE OOBITHOTO PETUCTPA
KAaK Ha BEJIMUMHY C [JIABAOIIEI TOUKOM (XOTs BBl MOXKETE PACIIeYaTaTh €r0 3HAUCHNe KOMAHION
print KaK BeJIMUUHY C IUIABAIOLIEH TOUKOM, ucnonb3ys ‘print/f $1MQ-REG).

HekoTopbie peructpbl mMeoT pasiudsbie “HeoOpaboranabie” U “BUPTyasbHBIE (OPMATHI
MaHHBIX. OTO O3HAYaeT, YTO GOpMAT HAHHBIX, B KOTOPOM OINEPAIMOHHAS CUCTEMa COXPAHSIET
COIEPKMMOE PETUCTPA, HE COBIANAET C TeM, KOTOPBIH OOLIYHO BOCIPWHUMAETCS BaIllell IIPOo-
rpammoni. Hampummep, permcTpbl COmpoIieccopa ¢ IntaBaroirneil Toukon 68881 Bcerma coxpams-
ores B “pactmpentom” (HeoGpaboTanuoM) dopmaTte, HO Bee mporpammMbl Ha Cu paboTanoT ¢
“neoitabiM” (BupTyasbHbIM) (hopmaToM. B momobubx citydasx, GDB 06braHO paGoTaeT TOIBKO
¢ BUPTYaJbHBIM (opMaToM (POpMATOM, MMEIOIIIM CMBICII B BAIllell IPOrpaMMe), HO KOMAaHIA
info registers BrIBONUT maHHBIE B 000uX (hOpMaTaX.

OG6BIYHO 3HAYEHUST PETUCTPOB OTHOCSTCS K BBIOpAHHOMY Kaapy creka (cMm. Pasmen 6.3 [Ber-
6op kampal, c. 52). DTo 3HAUUT, UTO BBl MOJyUYAETe 3HAUEHNE, KOTOPOE CONEPKAIOCH Obl B
perucTpe, eciu Obl IPOM3OIIENI BBIXON U3 BCEX BHYTPEHHUX KAIpPOB CTEKa U UX COXPAHEHHLIE
perucTpsr ObLTH 661 BOCCTAHOBIIEHBL. 71 TOro 9T06bI YBUOETH UCTUHHOE COMEPKUMOE aIlmapaT-
HBIX PErUCTPOB, BBl NOJKHBL BHIODATH CaMblil BHYTpeHHUN Kaap (¢ noMompio ‘frame 07).

Omuaxo, GDB, ucxons u3 MaImHHOTO KOIa, CTEHEPUPOBAHHOTO BAIIINM KOMITIISITOPOM, HOJI-
JKeH YCTaHOBUTD, I'Ile COXPAHEHBI PETUCTPHI. KCan HEKOTOpBIE PErmcTphl HE COXPAHEHBI, W
eciu GDB He B coCTOSHUM HAWTH COXpAHEHHBIE PETUCTPHI, BLIGPAHHBIN KAIp CTEKa He MMeeT
3HAYEHUS.

8.11 AmnmapaTHbIe CpPelCcTBa MOAAEPXKKIU BbIYUCIJIEHUN C
IIJIaBaroIllell TOYKON

B saBucumocTu ot xoudurypanun, GDB MoxeT BbImaTh BaMm GOJbIe HWHOOPMAIIME O COCTO-
STHAW alllapaTHBIX CPENCTB HONAEPKKU BBHIYNCICHUN C IIJIaBAIOIIIell TOYKOM.

2 Ha MAIIMHAX, TIe CTEK PACTEeT BHU3 B NaMATH (B HAIIM JHU, HA GONBIINHCTBE MAIIXH), 5TO CHOCO0 yIAIUTD
OITHO CJIOBO M3 CTEKa. DTO MOAPa3yMeBaeT, 4TO BBIOPAH CaMblil BHYTPEHHUIl Kalp; KOTa BLIOpAHBLI Ipyrue
Kaapbl CTEKa, YCTAHOBKa $sp He paspemrena. Vcmonmb3yiiTe return Ojis M3BIEYEHNS [IEJIOTO Kaapa U3 CTEKA,
BHE 3aBUCHMOCTHU OT apXUTEKTYDPbl MAMHbl; cMoTpute Paszmen 11.4 [Bosspar us dynkunul, c. 103.
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info float
OT06pasuTh anmapaTHO-3aBUCUMYI0 MHOOPMAIIMIO O MOMIYJe MOMIEPKKYU BBIUKCIIE-
HUI C TJIAaBaioOIlell TOYKOW. KEe TouHoe comep:KaHme U pPas3MeIleHlre 3aBUCUT OT
MUKPOCXEMBI TTONAEPKKU BBIUUCICHUN C IIABAOIICH TOUKON. B HacTosiee BpeMs,
‘info float’ mommepxkuBaerca ua Marmumaax ARM u x86.
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9 Ucnonws3oBanue GDB c pa3auyHbIMU sI3bIKAMN
IIpOr paMMUPOBAHMSI

XOTs SI3BIKM IPOTPAMMUPOBAHUS OOBLIYHO WMEIOT OOIINe AacCHeKThI, UX BBIPAXKEHUS PEIKO
BRINISIAAT ommHakoBo. Hampumep, B ANSI Cu, pasbiMeHOBaHIE yKa3aTes p OCYIIIECTBIIACTCS
omepauueit *p, a B Momyme-2 510 BhINONHSETCA Kak p~. Ilpencrasienue (u oTobpazkeHue)
3HAUEHUN TakxKe MOXKeT ObITh pasiuunabiM. [llecrHammarepuunbie uncia B Cu 0TOOpaKa0TCs
kax ‘Oxlae’, B To BpeMms kKak B Momyse-2 onu oTobpaxkarorcs kak ‘1AEH’.

B GDB Bcrpoena crieruaiibHast nHOOPMAIIS O HEKOTOPBIX SI3BIKAX, KOTOPas MO3BOJISET O~
CBIBATH MEMCTBUs, TOMOOHBIE YIIOMSHYTBHIM, Ha SI3BIKE Ballleil mporpammbl, u mo3Boiaser GDB
BBIBOIUTD 3HAUEHUsSI B BUIE, IPUHITOM B SI3bIKE, HA KOTOPOM HAITICAHA BAIllla, IporpaMMa. YI3bIK,
KOTOPBIM BBI MOJIB3YETECH MJIS IMIOCTPOEHMS BhIpaxkeHull, HasbiBaeTcss RABONMIM QZYKOM.

9.1 Ilepexonm oT OMHOTO s3bIKA K JIPYTrOMY

CyuiecTByeT nBa criocoba yrpasieHus pabounm si3bikom: au6o GDB ycranasmuBaer ero as-
TOMATHUYIECKN, JTuO0 BBl MOXETE CIEJIaTh 3TO CAMOCTOSTENbHO. s 5TUX Iesefl Bbl MOXKeTe
BOCTIO/TB30BATBCSI KOMaHmon set language. [lo ymomuanuto, mpu crapre GDB ycranasmuBaeT
SI3BIK ABTOMATUIECKU. Pabounii s3bIK MCIOTB3YEeTCsT YTOOBI OMPENeNTh, KAK NHTEPIPETUPYIOT-
CsI BBOOUMBIE BaMU BBIDAXKEHUS, KAK BBIBONSATCS 3HAUECHUS, U TaK HaJIee.

B nomosmenue k pabouemy sI3bIKY, KaXKIbIl UCXOMHBIN (haiii, ¢ KoropbiM paboraer GDB,
UMeeT CBOI COOCTBEHHBIN pabounit s3bikK. [l HEKOTOPHIX POPMATOB OOBEKTHBIX (DANIIOB KOM-
MUISITOP MOXKET YKa3bIBaTh, HA KAKOM SI3bIKE HAIMCAH KOHKPETHBIN mcXOmubIN (aiin. OmHako,
qarie Bcero GDB pacnosnaer s3bik mo mmenu daiina. 361K ncxomHOTO (aiiyia onpenesser,
OymyT M BOCCTAHABIMBATHLCS mMeHa Cu++; Takmm o6pasoMm, backtrace MOXKET MOKa3LIBATH
KaXXIIBIA KAAP B COOTBETCTBUU C MCXOMHBIM s3bIKOM. He cyirecTByeT cocoba yCTaHOBUTD SI3BIK
ucxonsaoro daitiia 3 GDB, HO BB MOXkeTe yCTAHOBUTH SI3BIK, ACCOIMUPOBAHHBIN C PACIITHDEHTEM
daima. Cm. Paszmen 9.2 [Orobpakenue s3blka TPOrpaMMUpPOBaHUs|, ¢. 78.

Haunb6omnee gacTo sTa nmpobiema BO3HUKAET, KOI'ZA BBl HCIOJIb3yeTe IIPOrpaMMYy, TaKylo Kak
cfront wiu £2¢, koTopas co3maeT TekcT Ha Cu, HO HATMCAHA HA OPYTOM s3bIke. B aToM ciiyuae
HYXXHO CIIeJIaTh, UTOOBI MPOrpaMMa KCIOIb30Baa AUPEKTUBLI #line B BBIBOome TekcTa Cu;
Torna GDB 6ymer 3HaTh IpaBUIIBLHBIA S3bIK UCXOMHOTO TEKCTA MEPBOHAYAIBLHON IPOTPAMMBIL, 1
BBIBEIET 3TOT MCXOMHBLIN KO, a He creHepupoBaHHbI Kom Cu.

9.1.1 CooTBeTcTBUE pacHIupeHnii (panjioB n I3bIKOB

Ecnmu nvs ucxomuoro daiiyia 3akaHINBaETCS OOHUM U3 ciemyommx pactmuperuii, To GDB
BOCIIPUHUMAET 5TO KaK yKaszaHue Ha 0003HAUEHHBIN SI3bIK.

3 )

.C Ucexonueriit daiin Cu

¢ C’
‘.cc’

4.cp7
¢ b

. Cpp

‘oexx’

CocH Ucexonmerit daiin Cut++

CF Ucxonuniit daitn Poprpana

¢.c286’ Ucexonuerit daiin CHILL

.mod’ Wcxonubtit daitm Momynbi-2
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¢ 9

.8

©.g’ Wcexonubnit daitn Accembiiepa. B meiicTBATENIBHOCTH, BOCHIPUHUMATCS ITOUYTH TaK-
ke, kak Cu, o GDB He mpomyckaer BBOmHBIE YacTU (QYHKIUN MPU IOMIATOBOM
BBIIOJTHEHI.

B nononmenme x 5TOMy, BBl MOXKETE YCTAHOBUTDL SI3BIK, ACCOIMUPOBAHHBIA C PACIITUPEHUEM
nmenn daina. Cum. Pasmen 9.2 [OTobpaxkenue s3bIka IPOrpaMMUPOBaHUs|, €. 78.

9.1.2 YcraHoBKa paGodero si3bIKa

Ecau Bu1 mossongere GDB yCTaHaBJ/INBATH A3bIK aBTOMATUYCCKN, BBIDAXKECHUS B CE€aHCE OT-
JaOKW U B Ballen OporpamMmMe MHTEPIIPETUPYIOTCA OOMHAKOBO.

Ilo xkemanuto, BBl MOXKETE YCTAHOBUTH sI3BIK camu. J[JIst 9TOro BOCIONb3yiTech KOMAHION ‘set
language QZYK’, rme QZYK—mna3Bauue si3bika, Hampumep, ¢ win modula-2. YToObI TOMyYnTH
epeveHb MONIePKUBAEMBIX SI3BIKOB, HabepuTe ‘set language’.

YcraHoBKa s3bika BpyuHyto 3amperrnaer GDB aBromaruuecku mepexsouaTh pabounil sI3LIK.
GTO MOXKET IMPUBECTU K HECIIPUATHBIM IIOCJICOCTBUAM, €CJIN BbI IIONBITaEeTECh OTJ/IadUTh IIPOrpaM-
My, KOT[a Pabouuil sI3bIK HE COBMANAET C MCXOMHBIM S3BIKOM, KOT/Ia BBIPAYXKEHUE MNOMYCTUMO B
0001X A3BIKAX, HO O3HAYAET pasHble Beru. Hampumep, eciin TeKyIIni MCXOMHLIA (ailyl HAIICAH
va Cu, a B8 GDB BoiGpana Monyna-2, komauna

print a = b + c
MOXKET He TMPHUBECTU K oxumaemomy pesyiabrary. B Cu 5T0 03HAUaeT CI0XKUTH b 1 C U moMe-

CTUTH Pe3yibTaT B a. BoiBemeHHBIM pe3yibTaToM Oymer 3Hadenue a. B Monyie-2 9T0o o3HadaeT
CpPaBHEHIE a C pe3yjbTaToOM b+c, Belmaroiee 3HadeHne Tuna BOOLEAN.

9.1.3 PacnozmaBanuune GDB mcxomHoro s3snika

s aBromaTuueckoir ycranoBku GDB pabouero s3pika, ncnons3yiite ‘set language local’
nin ‘set language auto’. Torma GDB 6Gymer ompenmensats paGounit s36IK aBTOMaTHIECKH. 10
€CTh TIPU OCTAHOBKE BAalllell IPOrpaMMbl B Kaape cTeka (0ObuHO, B Touke ocranosa), GDB
yCTaHABNIUBAET PabOUnil SI3bIK B TOT, KOTODPBIA 3amumcaH mjis GYHKIUX B 5TOM Kanpe. Ecman
A3BIK U1 Kaapa HEem3BeCTeH (TO eCTb, eciau (GyHKIus uin OJIOK, COOTBETCTBYIOIINE KAIpY,
ObLIN OIPENENICHbI B UCXOMHOM (hailie, He MMEBIIEM DACIO3HABAEMOI'O PACIIMPEHNs), TEKYIIHil
pabounit sa3b1k He m3Mensiercs, a GDB BoimaeT npemymnpexmaroiiee cooOIIIeHME.

1 60bIIMHCTBA TPOTPaMM, KOTOPBIE HANKCAHBI IIETMKOM HA OOHOM SI3bIKE, aBTOMAaTUUe-
CKasl YCTAHOBKA SI3BIKA MOXET ITOKA3aThCs HeHYX)HOW. OmHAKO, B OCHOBHOW IPOrpaMMe, HAIu-
CaHHOHI Ha ONHOM MCXOIHOM s3BbIKe, MOI'YT HCIIOJIb30BaThCs IIpOrpPaMMHBIE MOLY/IN U OuOImoTe-
KNI, HaIMCAaHHBIE Ha IPYrOM UCXOMHOM s3bike. Vcmonb3oBanuwe B aTOM ciiyuae ‘set language
auto’ ocBobOXKIaET BAC OT YCTAHOBKU PAOOUEro sI3bIKA BPYUHYIO.

9.2 OTob6pakeHue sA3bIKA ITPOTPAMMUPOBAHUS

Cne/:[yfou_[me KOMAaHObI IIOMOT'al0OT BaM OIIPEOE/INTD, KAKOHN SI3BIK SIBJISIETCS pa60q1/1M, a TaKXe
Ha KAKOM SI3BLIKE OBLIIN HAIIMCAHBI UCXOMHBIE (p&ﬁ.]'[bl.

show language
OTo6pasuTh Tekyui paboumil A3bIK. IJTO TOT SI3BIK, KOTOPBLIH BBl MOXKETE WUC-
II0JIB30BAaTh B KOMaHOaX THUIIa print IJI IIOCTPOCHUA 1 BBIYUCJICHUA BI;Ipa)KeHI/Iﬁ, B
KOTOpbIe MOT'YT BXOOUTH IE€peMeHHbIe Balllell IPOTPaMMBbIL.

info frame
OTo6pasuTh MCXOMHBIN SI3BIK JIsI MAHHOTO KAApa CTeKa. OJTOT SI3BIK CTAHOBUTCS
pabounM, eciim UCHOJb3yeTcs uaeHTudukaTop u3 3toro kampa. Cm. Pasmen 6.4
Nudbopmanus o kaape|, ¢. 53, i NOMOIHUTEILHON HHOOPMAIINN.
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info source
OT06pa3uTh MCXOMHBIN SI3BIK HaHHOTO mcxonHoro daima. Cwm. ['masa 10 [Uceneno-
Banne TabIuEl CuMBOIIOB|, ¢. 97, s MOy YeHus. NOMOTHATETLHON MHMOPMAIIU.

IIpu HEOOBIUYHBIX OGCTOSITEIBCTBAX, ¥ BAC MOTYT OBITH UCXOMHBIC (ANIIbI C PACIITHPEHUSIMU,
HE BXONSIIIIME B CTAHOAPTHBIA CHUCOK. BBl MOXKETE SBHO YCTAHOBUTDL PACIIUPEHUE, ACCOIIUN-
POBaHHOE C S3BIKOM:

set extension-language .RAS| QZYK
Y CTaHOBUTH COOTBETCTBUE MCXOMHBIX (haityioB ¢ pacmmpenuem RAS[ ¢ mcexommbiv

si3eikoM QZYK.

info extensions
[lepeuucnuts Bce paciuruperust mMeH GHaNIoB U COOTBETCTBYIOIINE UM SI3BIKI.

9.3 IIpoBepka nuama3zoHa U MPUHAMNIIEKHOCTU TUITY

PREDUPREVDENIE: B stoT BBIMyCK BRIOUeHB! KOMauHabsl GDB s nposepku nuarma-
30H& W COOTBETCTBUS THUIIOB, HO OHU MOKA HE OKA3BIBAIOT HUKAKOTO MEMCTBUS. DTOT
pa3Mernn ONUCHIBAET UX MPENNoIaraeMble BO3MOKHOCT.

HexoToprie s3b1ku 06€CIeUnBAIOT 3AIUTY OT JOCTATOYHO OOIIIUX OIMIMOOK C MTOMOIIIBIO Habopa
MIPOBEPOK BPEMEHU KOMIIUJISAIINY U BPEMEHU BBITIOTHEHUsI. DTO BKJIIOUAECT IMTPOBEPKY TUIIOB apry-
MEHTOB (DYHKIINH 1 OIePAaTOPOB U OOecIevInBaeT IIPOBEPKY MATEMATUIECKOTO IEPEIIOTHEHUS BO
BpeMsI BHITIONTHeHUs. [IpoBepKu Takoro poma moMoramT yOemuThCs B KODPEKTHOCTH PO PAMMBIL
IIOCJIE €€ KOMIIWJIAIUN IIyTEM YCTPaHCEHUSA HECOOTBETCTBUA TUIIOB, U IPEOOCTaBJIAA aKTUBHYIO
IIPOBEPKY OMIMOOK BBIXOOA 3a MPENesIbl NNAla30Ha BO BPeMs BBIIOTHEHUS.

ITo Bamemy xemanuo, GDB Moxer nposonuth nmonobusie npoepku. Xors GDB me mpose-
psIeT OmepaTophl BaIllell TPOrpaMMBbl, OH MOXKET, HAIPUMED, IMIPOBEPITH BHIPAKEHUsI, BBEIEHHLIE
menocpenctBerao B GDB st Beraucimenus: komanmoit print. Kak n B cioywae pabouero s3bika,
GDB moxeT Takxke aBTOMATUYECKU PEIINTh, BHIIOIHSITEH MPOBEPKY WU HET, OCHOBBIBASICH HA
HCXOMHOM si3blke Bareil mporpaMmmbl. Cm. Paspen 9.4 [[lonnepxusaevsie ssoiku|, c. 81, mis
nHDOpMAIIE 00 YCTAHOBKAX MO YMOJIYAHUIO [JIs MONNEPKUBAEMBIX SI3BIKOB.

9.3.1 KpaTtkuii 0630p OpOBEPKU COOTBETCTBUS TUIOB

Hekoropsie s3biku, Takue kak Momyia-2, OMIKHBI IMETh KECTKOE COOTBETCTBUE THUIIOB, TO
€CTh apryMEHTHI OIePATOPOB U (PYHKIIUHN TOXKHBI IMETH IPABMITBHBIN T, B TPOTUBHOM CITyJae
Bo3HUKaeT ormbka. OnucaHHbIe 3[0eCh MPOBEPKM MPENOTBPAIIAIOT OMMOKN HECOOTBETCTBUS
TUIOB, KOTOPbIE MOT'YT BBI3BATH OIINOKN BPEMEHU BLIOIHEHUs. Hampumep,

1+2 =3
HO

1+ 2.3

Bo BTopom npumepe ommbka, moromy aro CARDINAL 1 He coBmecTnM 1o Tuiy ¢ REAL 2.3.

st BBIpakeHmit, mcmosb3yemMbix Bamu B koMaumax GDB, Ber moxkete ykazats GDB me
MIPOM3BOAUTH TPOBEPKY; WK XK€ PACCMATPUBATDH JI000€ HECOOTBETCTBUE KAK OMIMOKY U MpEKpa-
11aTh 00PabOTKY BBIPDAXKEHUs; WM TOIBKO BBIBOIUTH MPENyIPEXICHIE B CIydae BO3HUKHOBE-
HUsI HECOOTBETCTBUSI, HO BBIUMCIIATH BBIpAXKEeHUE B JTOO60M ciydae. B mocmenuem ciyuae, GDB
BBIYUCIISIET BBIPAXKEHUS, TMOMOOHBIE BTOPOMY MPUMEPY, HO TAKXKE BBIBOMUT MPEIYIIPEXKIAIOIICe
cooO1LIeHHE.

Haxke ecnu BbI oTKII0UmMIn npoBepky Tumos, GDB MoxeT npekparuTs 06paboTKy BhIpaiKe-
HUS 0 APYTUM MpUYAHAM, CBsS3aHHBIM ¢ Tunamu. Hampumep, GDB me 3Haer, xax cI0XuThH
int u struct foo. Takme Tumbl OMIMOOK HE MMEIOT HUYEro OOILIEro € HCIOIL3YEMBIM S3BIKOM
1 OOLIYHO BO3HUKAIOT M3 BLIPAXKEHUI, HONOOHLIX OIMMCAHHOMY BBIIIE, KOTOPLIE HET CMBLICIIA BbI-
YUCTIATD.
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Kaxnprit s3bIK OmpenesisieT CTeneHb CTPOrocTH KOHTPOss TumoB. Hampumep, kak Momyma-
2, tak u Cu TpebyroT, 4TOOBI apryMeHThl apudMeTuIecKuX onepanuil obiiu ynciamu. B Cu,
epevncisgeMble TATBI U YKa3aTeIn MOTYT OBITH NMPENCTABJIEHBI B BUIE YNCENI, TaK UYTO OHU
IOMYyCTUMBI B KAUECTBE apryMEHTOB MareMaruueckux omeparopoB. Cwm. Pasmen 9.4 [[lommep-
wuBaeMbie s3biknul, ¢. 81, mus 60ree mogPOGHOTO 06CY KIEHNSI KOHKPETHBIX S3BIKOB.

GDB IpenoCTaB/IdeT HEKOTOPBIC NOIIOJTHUTEIIbHBIE KOMAaHObI OJIs KOHTPOJIA IIPOBEPKU TUIIOB!:

set check type auto
BxirounTh nnn OTKIIIOYUTH KOHTPOJIb TUIMOB, B 3aBHCHMOCTU OT TEKYIIIETO Pabo-
gero s3bika. Cwm. Paspen 9.4 [Tlompepxusaeveie s3biku|, ¢. 81, mis ycTaHOBOK 110
YMOJTUQHUIO NI KaXKIOTO SI3BIKA.

set check type on

set check type off
BxmiounTh miu OTKIIIOUNTE KOHTPOJIbL THIIOB, IIpeHeOperas YCTAHOBKOH II0 YMOJITUa-
HUIIO IJIsL TEKYIero pabodero si3blka. BrIBecTH mpenynpexaroiiee cOOOIeHNe, eCIIT
YCTaHOBKa HE COOTBETCTBYET UCIOJIb3yeMOl 1o yMomrdaHuio. e Bo3HUKaeT Heco-
OTBETCTBUE TUIOB BO BPEMs BBIUNCIICHUS BBIPAXKEHUA IIPU BKJIIOUYEHHOM KOHTPOJIE
tunoB, GDB BrBonuT cooliiieHne u IpepuIBaeT BLIUICIEHIE BHIPAYKEHN.

set check type warn
[Ipr BO3HUKHOBEHUN HECOOTBETCTBUS TUIIOB BBIBECTH IMPEMyIPEXKIAOIIEe COOOIIIe-
HUE, HO TONBITATHCS BBIUYUCIUTL BbIPpAaXKE€HUE. DBbIUuUCIIeHne BBIPDAXKEHUS BCE Ke
MOXKeT OBbITH HEBO3MOXKHBIM MO ApyruM npuwawmHam. Hampumep, GDB me moxer
CKJIANIBIBATDH YNCIIa CO CTPYKTYPaMU.

show type IlokazaTh TEKyIIyI0 yCTAHOBKY MPOBEPKU TUIOB, & TAKKE ObLTA JIM OHA YCTAHOBIEHA
GDB asromaTuueckn.

9.3.2 KpaTkuii 0630p mpoBepKM Auamna3oHa

B mexoTopbix sa3bikax (Hampumep, B Momyse-2), BBIXOI 3a IPAHUNBL AUANA30HA THUIA CIATa-
€TCsl OIIUOKOIT; 5TH OIMINOKY OTCICXKUBAIOTCSA ¢ IOMOIIBIO KOHTPOJIA BPEMEHU BBIIIOJIHEHNAI. DTHU
MIPOBEPKU OMAIIA30HA CIIYXKAT MJIS TOTO, IYTOOBI M30€KATh MEPENOTHEHNS TPU BEIYNCIIEHISAX 1 He
IOMYCTUTDH MPEBBIIIEHNS WHIEKCAMU 3JIEMEHTOB MACCUBA T'DAHUIL WHICKCAITUN.

B Bripaxenusx, ucnonb3zyeMbrx Bamu B komaunax GDB, Ber moxkere ykazars GDB oGpaba-
TBIBATH OMIMOKY AUATA30HA OMHUM 13 TPEX CIIOCOO0B: UTHOPUPOBATH UX, BCETIa PACCMATPUBATH
KaK OIMOKN M IpepbIBaTh 00pabOTKY BBIPAYKEHUS, WM BHIBONUTH IPEIyIpeXIeHNe U ITPOI0JI-
2KaTh BBIYUNCJICHEC BBIDAXKCHU.

Owmmbky auamnasoHa MOI'YT BO3HUKATHL IIPU UMCIIOBOM II€PEIIOIHEHNN, [IPYU IPEBLIIIIEHIN I'Pa-
HUNBI MHOEKCAIIME MACCUBA WM MIPHU MUCIOAL30BAHUN KOHCTAHTHLI, HEe NPUHAMJICKAIICN HI K
omaoMy Tuity. OmHAKO, HEKOTOPBIE S3BIKM HE CUMTAIOT MEepPeroIHeHre OomubKoi. Bo MHOrumX pe-
ammsanuax Cu, MaTeMaTHUIeCKOe MIEPEIOIHEHNE BLI3LIBAET “IIMKINIECKUI MEPEXon’ K MEHDLIIIEMY
sHauenuto. Hanpumep, eciiu m—uaubobliiee 1ejioe 3HAUEHNe, 8 S—HauMeHbIIIee, TO

m+ 1 = s

DTO0 Takxke ABIACTCs CHEMUBUIHBIM 171 KOHKPETHBIX SI3bIKOB, 4 B HEKOTOPBIX CITYYasX— I
OTIEIBLHOIO KOMIMIATOPA WJIM MAIIMHGL. IS HAJbHEHIINX CBENCHWI IO OTOEAbLHBIM S3LIKAM,
Cwm. Pasmen 9.4 [[lonnepxusaembie s3biku|, c. 81.

GDB obecnieunBaeT HEKOTOpBIE NOMOIHATEIbHbBIE KOMAHIEI [JI KOHTPOJIS IIPOBEPKU MUAIIA-
30HA!

set check range auto
BxaounTs unu OTKIIOYUITE KOHTPOJIbL NUAMA30HA, B 3aBUCHMOCTH OT TEKYIIETO Pa-
6ouero s3bika. Om. Pasnen 9.4 [Ilopnepxusaemsie s3biku|, ¢. 81, mis mowydeHns
wHbOpMAITUN 006 YCTAHOBKAX IO YMOJIUAHUIO IJIS KAXKIIOTO SI3BIKA.
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set check range on

set check range off
BximrounTh nian OTKIIOYNTB KOHTPOJIb TUIIOB, IpeHeOperas yCTaHOBKON IO YMOI4a-
HUIIO IJIs TEKYIero pabodero s3blKa. einm ycTaHOBKa HE COOTBETCTBYET UCIOJIb3Ye-
MOII TI0 YMOJTYAHNIO, BEIBOOUTCS IIPEmyIIpexmatoliee coobenne. Eemu npoucxoqunt
omubKa Ouana3oHa U KOHTPOJIb BKIIOUEH, BBIBOOUTCS COOOILECHUE U BBIUUCIICHUE
BBIDAKCHIS IIPEPBIBACTCH.

set check range warn
[Ipu BrigBenun ommbku nuanasona, GDB BoiBeneT npemymnpexknatoriee coobIeHue,
HO TIOIIBITACTCs BBIYUC/IATH BbIPDaXKEHIUE. TeM HE MEHEe, BbIYNCJICHNE BBIDaXKCHU A
MO2KET OBITH HEBO3MOXKHBIM IIO APYyTrUM INpUYrnHaM, TaKUIM KaK 06pau1eHI/Ie K ITaMsI-
TH, KOTOPOI MPOIECC He BafeeT (TUMMYHBIN IpUMEp st MHOTUX cucTteM Unix).

show range
ITokaszaThk TEKyIyIO yCTAHOBKY IIPOBEPKM OMAIA30HA U ObLIa JIM OHA YCTAHOBJICHA
GDB asromaTuueckn.

9.4 IlonnepkuBaeMble SI3bIKU

GDB nonnepxkusaer Cu, Cu++, oprpan, Java, Chill, accembiep u Monyna-2. Hekoropsie
Bo3MOoxkHOCTH GDB MOTyT 6bITEH 3aI€HICTBOBAHBI B BHIPAXKEHUSIX HE3ABUCUMO OT UCIIOJIB3YEMOTO
s3pika: omepaTopsl GDB @ u :: u xoncTpykums ‘{TIP}YADRES’ (cm. Pasmern 8.1 [Bripamenus),
¢. 61) MoryT GBITH MCIIOIB30BAHBI B KOHCTPYKIUAX JIIO60T0 MONIEPKUBAEMOTO SI3bIKA.

Cremyrorye pasmensl TONPOOHO OMUCHLIBAIOT, MO KAKON CTENeHM KaXKIbI U3 UCXOMHBIX sI3bI-
xoB nonaep:xkuBaercss GDB. DTu pasnensr He 3a0yMBIBAINCH KAK yICOHUKY WU PYKOBOIACTBA 110
sI3bIKAM; OHU JIMIIb CIIyKaT CIIPABOUYHBIM PYKOBOACTBOM IIO TOMY, YTO HOIYCKAET aHAIU3aTop
Beipaxkenuit GDB, u kak HOMKHBI BBITJIANETH BXOMHBIE U BBIXOMHBIE (DOPMATHI B PA3ITHIHBIX
si3bikax. CyIiecTByeT MHOTO XOPOIIMX KHUT M0 KaXKIAOMY M3 3THUX SI3BIKOB; MOXKAIYHACTA, 3ariIs-
HUTEe B HUX, €CJIX BaM HYXKEH y4eOHUK U/ CIPABOYHUK IIO S3BIKY.

9.4.1 Cu u Cu++

ITockoneky Cu u Cu++ TecHo cBsizaubl, MHOrEe Bo3Mo)HOCTH GDB mpumMenuMbr K HUM 060-
M. KOFI[& 9TO mMeeT MeCTO, MbI OGCY}KHa.eM 9TU A3BIKU1 BMECTE.

Cpencta ornanku Cu++ obecneunBaiorcs coBMecTHO KoMmnuiissTopom Cu++ u GDB. Cremo-
BaTeIbHO, It 3OOEKTUBHON OTHANKY TporpaMMbl Ha Cu++, BaM CJIEIyeT MOIb30BATHCS OMHUM
13 TOMIEPKUBAEMBIX KOMIWISITOPOB, HAapuMep GNU g++, mwin kommuasitopom HP ANSI Cu++
(aCC).

[Tpu ncnonws3oBarun GNU Cu++, 7T MOy Y€HIST HAWITY IIIIX PE3yILTATOB UCIONb3y#ATe (Hop-
MaT oTanodHoil mHopMaruu stabs. Bbl MoxeTe BLIOpATh €ro SBHO C IOMOIIBIO KJTIOYa KO-
MaHIHOW CTPOKHU ‘-gstabs’ mmum ‘-gstabs+’. Cmorpute paszmen “Kirounm mis oTaanxn Balier
nporpavybl min GNU CC” 5 BSPOLXZOWANIE ¢NU CC, mis mOmOIHUTENILHON MHMOPMAIIIN.

9.4.1.1 Omnepatopst Cu u Cu++

OmnepaTopsl OOMKHBI OBITH OMpENeeHbl HA 3HAUYEHUSIX ONpENeSIeHHbIX TumoB. Hampuwmep, +
ompenesieH Ha YnCiax, HO He Ha CTPyKTypax. OmepaTopbl 9acTO OMPENeTsiOTCsS Ha TPYIIax
THIIOB.

I[JISI mesen Cun CI/I++, IMEIOT MECTO CJIeAYyIOoIIue OIIPeOc/ICHNA:

e CELYE TIPY BxmrouaroT int ¢ mobbIMu criermudukaTopaMu Kilacca maMsTh; char; enum; u,
mist Cu++, bool.
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e tIPY S PLAWA@]EJ TOMKOJ Bxmrouator float, double u long double (ecnu mommepKu-
BAeTCsI 1EJIEBOI I1aThHOPMOI ).

o TIPY UKAZATELEJ Bxmrouaror Bce Tumsbl, onpeneieHrbie kKak (TIP *).

e SKALQRNYE TIPY BrimrouaroT Bce BBIIIENEPEUNCIEHHBIE THUIILL.

[Tonmep)XuBaroTCs CIEMYIOLTIE OMEPATOPLI, IEPEUNCIEHHLIE 3/IeCh B MOPSIKEe BO3PACTAHUS ITPU-

opuTeTa:

b

OPER=

SaHHTaﬂ, nJin onepaTop IIOCIeOOBATE/IbHOI'O BBITIOJTHECHU . Bblpa}KeHI/IH, pa3nesieH-
HBbI€ B CIIACKE 3allsATBIMU, BBIYUCIIAIOTCA CJIEBA HaIlPpaBO; PE3YJIbLTATOM BCETO BbIPa-
KEHUs ABJIAIETC PEe3yJIbTaT, HOJIyLIeHHbel IIOCJICOHUM.

[IpucBauBanme.  3HaueHUWe BBIPAXKEHUs TPUBANBAHUI—IIPUCBOEHHOE 3HAYCHUE.
Onpeneneno Ha CKaJISIPHBIX TUIMAX.

Ucnonbsyercss B Boipaxkenusx B ¢opme a OPER=b um mnpeobpasoBeiBaeTcs B
a = a OPER b. OPER= u = nmeror ommuakoBbiil mpuoputer. OPER Moxer 6b1Th omHIM
73 OIepaTopoB |, =, &, <<, >>, +, = %, / .

Tepuapubiil omepaTop. a ? b : ¢ UCTONKOBLIBAETCST TaK: e€Ciu a, TO b, mHaue c. a
TOIKHO OBITH IIEJIOT0 THIIA.

Jlormueckoe ILI. Oupeneneno Ha menbIx THIAX.

Jlornueckoe 1. OmpeneneHo Ha IEIBIX THUIAX.

ITo6urosoe I1LI. Omnpeneneno Ha LeIbIX THUIAX.

[To6utoBoe uckmmouaroriee 1L1. Onpeneneno Ha IeIBIX TUIAX.
[Mo6uTosoe 1. OmpeneneHo Ha IEIBIX TUMAX.

PasencrBo u HEPaBEHCTBO. OnpeneneHo Ha CKaJIIPpHBIX THIIaX. 3uagenne >TUX
Bpra}KeHI/Iﬁ OTJINYHO OT HYJIA OJIA NCTUHBI U 0 IJIsA JIZKN.

Memnbiite gem, OOJBINE We€M, MEHBIIIE WX PABHO, 00JbIe uian paBHo. OmupeneneHo
Ha CKAJISIPHBIX TUMAX. 3HAUEHUE STUX BbIPAXKeHWH paBHO () MIIs KU U OTJIUIHO OT
HYJIS U1 UCTUHBL.

JleBwit coBur u mpabril capur. OUpeneseHo Ha IMeTbIX TUIAaX.

Omneparop GDB cosnanust “nckyccrsennoro maccusa” (em. Pasmen 8.1 [Bopaxe-
Husi|, ¢. 61).

Crnoxenue u BeranTanue. OUpeneseHo Ha MeTOUNCIeHHBIX TUMAX, TUIAX C IIaBaiO-
el TOYKON U YKa3aTeslsX.

yMHO}KeHI/Ie, neJjieHue 1 OCTaTOK. Y MHOXKEHIE I OeJICHUE OoIlpenesjieHbl Ha IeJIOYUC-
JIEHHBIX THUIAX U TUMIAX C IJIaBAIOIIEl TOYKOM. OcraTok OIIpenesieH Ha IeJIOYMCJICH-
HBIX THUIIaX.

Nukpement u mexkpementT. [Ipu mosBieHUn nepen mepeMEHHON, ONEPAIINs BhITIOTHSI-
eTcsl IpeXxae, UeM IIlepeMeHHAas UCIOJIb3YeTCs B BBIPAXKEHUN; IIPU IOSIBJICHUU IIOCTIE
IIepeMeHHO, 3HaueHNe IIePEeMEeHHOI UCIO0/Ib3yeTC s IO BBIIOJIHEHUsS OlepaIlli.

PaseivenoBanue ykaszatens. Onpeneneno mist ykasateneir. VmeeT TOT ke mpuopu-
TeT, 9YTO U ++.

Omneparop momyuenust agpeca. OnpemneneH Ha mepeMeHHBIX. VMeeT TOT ke mpuopu-
TeT, 9YTO U ++.

s ormanku Cu++, GDB peanusyer ucnosnb3oBanue ‘&’ He3aBUCUMO OT TOTO, YTO
nossosisseT caMm 3K Cu++: BBl MOxkeTe ucmoinb3oBaTh ‘& (&SSYLKA)' (umm mpo-
cto ‘&&SSYLKA’), uTobbl mccmenoBaTh aapec, MO KOTOPOMY XPAHUTCS MEePeMEHHAs-
ccerika Cu++ (0O0bsBieHHas ¢ moMorbo ‘&SSYLKA).
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(]

O

Yuapubiii muayc. OmnpenerneH Ha METOYNCICHHBIX THUIAX U TUIAX C IJIABAOIIEN
TouKOi. VIMeeT TOT e MPUOPUTET, UTO U ++.

Jlormueckoe OTpumaHue. OnpeﬂeneHo Ha ITEJIOYMCJIICHHBIX THUIIaX. Nnmeer ToT K€
IIpUOpUTET, YTO U ++.

Omneparop mobutoBoro monosmuenus. OmpeneneH Ha IMEeJTOYNCIEHHBIX TUmax. VmeeT
TOT 2K€ IpuopuTeT, 94TO 1 ++.

-> DJeMeHT CTPYKTYPBI U YKA3aTelb Ha 5JIeMeHT cTpyKTyphl. [ms ymobersa, GDB

CUMTAET UX SKBUBAJICHTHBIMI, OIPENEIIsis, CIEAyeT JIM PA3bIMEHOBBIBATH yKA3ATElb,
OCHOBBIBASICH Ha COXPaHEHHON nHbopMarmu o tunax. OnpenerneH Ha TaHHBIX CTPYK-
Typhl (struct) u o6venuuenus (union).

=>% PaswivenoBriBanue yKa3aTessd Ha SJIEMEHT.

WNunekcamusa maccusa. ali] ompemenmsercs xkak *(a+i). VMmeerT TOT e IpuUOpUTET,
UTO U —>.

Crucok mapameTpoB Qyuknuu. ViMeeT TOT e MPpUOPUTET, UTO U —>.

Oneparop Cu++ ompenmenenus obyactu BumumvocTu. OmnpenesieH Ha Tuax struct,
union u class.

IBoitHoe mBoeTOune Takke npercrasiuser oneparop GDB obnacru BumumocTu (cM.
Pasnen 8.1 [Boipaxenus|, c. 61). lmeeT TOT ke NMPUOPUTET, UTO U : :, ONUCAHHDIN
BBIIIIE.

Ecnu onepaTop mepeompenesien B moib3oBaTenbCkoM kone, GDB 06bI9HO MBITAETCS BBIIOJ-

HUTH NEPEONPEOCICHHYIO BEPCUIO, & HE UCIIO/JIb30BaTh IIPENOIIPENCICHHOE 3HAUYCHUE OIlepaTopa.

9.4.1.2 Koucraurel Cu u Cu++

GDB mo3BomnsieT Bam BbIpaxkaTh KOHCTAHTHL Cu n Cu++ cIenyoimnmMu crrocobamu:

[lemouncienHble KOHCTAHTHI—3TO IOCIenoBaTeIbHOCTH nudp. BocbMepudnble KOHCTAHTEI
HaunHATCA ¢ ‘0’ (¢ Hyus), a mecTHaAUATepuIHble KOHCTaHThI—C ‘0x’ man ‘0X’. Koncras-
TBI TAKXKe MOI'YT 3aKaHUNBATLCA OyKBOW ‘1’, yKa3bIBas, UTO 3HAUEHUE KOHCTAHTHI HOJIZKHO
paccMaTpuBaThC Kak miinHHOEe (long).

KomcTranTsl ¢ miaBaoIeil TOYKOE—>5TO MOCJIEI0BATETHHOCTE Iudp, 38 KOTOPOU CIIEmyeT
MECATUYHAS TOYKA, OPyras MOCIeIOBATEILHOCTh Iudp, U, BO3MOXKHO, MOpsamok. llopsmox
ykasbiBaeTcs B opme ‘e[[+]|-]nnn’, roe nnn—nppyras nocnenosarensrocTb nudp. s mo-
JIOXKUTENTBHBIX TOPSIIKOB ‘+’ SBJISETCS HEOOs3aTeIbHbIM. KOHCTaHTA ¢ ITABAIOIIEH TOUKOI
MOXKET TaKxXKe 3aKaH4YuBaThCsA OykBoil ‘f’ wim ‘F’, 5TO yKa3blBaeT Ha TO, YTO KOHCTAHTA
NOIDKHA paccMaTpuBaThes Kak float (B oTimune oT double MO yMOTYAHUIO), WIH GYKBOI
‘1’ mnm ‘L7, 9TO yKa3blBaeT Ha KOHCTAHTY Tumna long double.

HepeqmcnﬂeMHe KOHCTaHTBI COCTOAT M3 IMePEUYUCIIIECMbIX I/IJIeHTI/Iq)I/IKaTOpOB, i nx 1meJio-
YNCJICHHBIX 5KBUBAJICHTOB.

CUMBOJIbHBIE KOHCTAHTBI—3TO ONWHOYHBIA CUMBOJI, 3aKIIOYEHHBIN B ONMHOYHBIE KABBLIUKN
(?), WK YHCIO—MOPSIKOBOE 3HAYEHIE COOTBETCTBYIOIIETO CUMBOJIA (OOBITHO €ro 3HAUCHIE
ASCII). BHyTpu KaBbIYeK, OMMHOUHBIN CUMBOJI MOXKET OBITH IPEACTABIIeH 100 GYKBOIL, 1160
\KRANTRU@ JEJ POSLEDOWATELXNOSTX@, xoTopast umeeT (opmy ‘\nnn’, Tme nnn siBiageTcs
BOCBMEPUYHBIM TIPEICTABICHIEM TOPSIIKOBOTO 3HAUEHUs CUMBOJA; wiau (opmy ‘\x’, rme
‘X' —CHeIUaJIbHBIN IPEeoNpPeNe/IeHHbI 3HaK, HanpuMep, ‘\n’ misd 3HaKa HOBOW CTPOKH.

CTpOKOBBIE KOHCTAHTHI—IIOCIICIOBATEILHOCTh CUMBOJIBHBIX KOHCTAHT (6€3 ONMHOUHBIX Ka-
BbIUEK), 3aKJIOUeHHas B ABOMHBbIE KaBbluku ("). Tyma MOryT BXOOUTH JIHOGBIE NOIYCTHU-
MBIE€ CUMBOJIbHBIE KOHCTAHTHI (KaK OMUCAHO BbIe). I[BONHBLIM KABBIYKAM BHYTPH CTPOKH
IIOJIXKHA, IIPEIIIIeCTBOBATL OOpaTHAas Kocas 4epTa, Tak 94ro ‘"a\"b’c"’, Hampumep, SABJIseTCs
CTPOKOU U3 IISITU CUMBOJIOB.
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[} KOHCTaHTbI—yKaBaTeHH opeacTaBIdAoT CcODOM 1IeJIOUNCIEHHBIC 3SHAUCHN. Brr moxere Takxe

3aIMCBLIBATE yKa3aTe/ll Ha KOHCTAHTHI, UCIOJb3ys omepaTop Cu ‘&’

e KoOHCTaHTBI-MaCCUBBI—3aKIIOUeHHbIe B QurypHble ckoOku (‘{’ u ‘}’) crouckum 571eMeHTOB,

pa3meneHHbIC 3amaThiMy; Hampumep, {1,2,3} ABISeTcsS MAcCUBOM C TPEMs IEJIOYUCIICH-
weivu diemerTamvu, ‘{{1,2}, {3,4}, {5,6}} saBasgercs MaccmBOM pasMEpPHOCTH TPU HA
nBa, u ‘{&"hi", &"there", &"fred"} gaBasgeTCS TPEXDIEMEHTHBIM MaCCHBOM yKa3aTeIel.

9.4.1.3 BripaxeHus Cu++

1.

2.

O6pabotunk Beipaxkennit GDB MoxeT nHTEppeTUpOBATEH OOMBITNHCTBO BhIpakeHuin Cu++.

PREDUPREVDENIE: GDB moxer ormaxkupaTh mporpaMmbl Ha Cu++ TOIBKO eciu
BBI UCIOJIBb3yeTe monxomsaiuii komauiassTop. O6brano, orimanka Cu++ 3aBUCAT OT
HCIIOJTB30BAHUS [OMOTHUTETLHON OTIIANOTHON wHGOpMAIuu B TabInuIe CUMBOJIOB, 1,
TakuM 00pa3oM, TpeOyeT CIEIUATLHON MONIePKKI. B TacTHOCTH, eCiii BAIl KOMITH-
aaTop renepupyet a.out, MIPS ECOFF, RS/6000 XCOFF, wiu ELF ¢ paCIIMpeHusIMI
stabs x Tabmure cumBosIOB, Bce sTu cpencrsa noctynubl. (C GNU CC Bbl MoOxe-
Te HUCIOJIb30BATh KIIIOU ‘—gstabs’, 4ToObI SBHO 3alPOCUTH PACIIMPEHUS OTIIAIKA
stabs). C mpyroit cToponbl, eciu GhopMaT 06BEKTHOIO KONa—CTaHIAPTHBIA COFF
wim DWARF B ELF, 3HauuTe/bHas JyacTh nonaep:xkku Cu++ B8 GDB NE paboraer.

HormyckaroTcst BBI30BBI QYHKIINH-UIEHOB; BBl MOXKETE MCIOIB30BATH BBIPAKEHUS TUIA
count = aml->GetOriginal(x, y)

[Moka GyHKUMA-UIeH aKTUBHA (B BLIODAHHOM Kape CTeKa), BAIINM BBIPAXKEHUSM IOCTYIIHO
TO YK€ TPOCTPAHCTBO WMEH, 4TO u (pyHKIuum-wieHy; To ectb GDB momyckaer mHesBHBIE
CCBIIKI HA yKa3aTelb 9K3eMIUIsIpa Kiacca this mo tem xe mpasuiam, aTo u Cu++.

Bt MmoxkeTe BBI3BIBATH Tieperpyxennse dyuknun; GDB npoussonut BBI30B GyHKIINN ¢ TIPa-
BUJIBHBIM OITpENeSIeHneM, HO ¢ HeKOTopbiMu orpanumueHusmu. GDB me coepiiaeT mpeo6-
pa3oBaHUs, IJIS BBIMOJIHEHUS KOTOPBIX TPeOyIoTCs MpeoOpa3OBaHMs THUIOB, OIPEeNeIeHHbIE
IIOJIBE30BATEIEM, BBI30BBI KOHCTPYKTODPOB WJINM KOHKDETHU3AIMU HE CYIIECTBYIOIIAX B IIPO-
rpamme 1mabonoB. OH Takxke HEe MOXKET 00pabaThIBATH CIICKU C HEOIPEIEICHHBIM UNCIOM
apryMEHTOB MJIN apr'yMEHTHL CO 3HAUYEHUSIMU 110 YMOJIYaHUIO.

On mpou3BomuT TPeobpa3OBaAHUS U PACIIUPEHUs EJIOUUCIEHHBIX TUMOB, PACIINPEHUS THU-
TIOB C TIJTABAIOIIEN TOYKOW, apudMeTudecKue Ipeodpa3oBaHms, TpeoOpa3oBaHUs yKa3aTelel,
mpeobpa3oBaHmMs Kitacca 00BbeKTa B 06a30BbIe KIIACCHI M CTaHOAPTHBLIE TTpeoOpa3OBaHMUs, Ha-
npuMep GYHKINKN WIA MacCuBa K yKazaTelllo; 3T0 TpeOyeT TOYHOIO COBIALCHUS YHUCIIA
apryMeHTOB (DYyHKIIUN.

Paspertienne meperpykeHHBIX IMEH IPOM3BOMUTCS BCETIA, €CIM He YKa3aHO set overload-
resolution off. Cm. Pasmen 9.4.1.7 [Bosmoxuoctu GDB mis Cu++|, c. 85.

Bor momxmbr ykaszatrh set overload-resolution off, uTo6bl 3amaTh QYHKIUIO SBHO MIPU
BBI30BE IIEPETrPYXKEHHON (QYyHKINHN, KaK B IIpUMepe

p ’foo(char,int)’ (’x’, 13)
Bosmoxuoctu GDB st 3aBeprienns: KOMaHIl MOIYT YIPOCTUTE 9TO; cMOTpuTe Pasnern 3.2
[3aBeprenne komanm), c. 15.
GDB nonumaer nepemeHHble, 06bsABIeHHbIE KaK CChUIKE Cu++; BbI MOXKETE HCIOJIL30BATH

X B BBIPDAXKCHUAX, TOYHO KaK BBI [Oe/Ia€Te B NCXOOHOM TEKCTE Cu++—oHu aBTOMATUYECKI
Pa3bIMEHOBBIBAIOTCAI.

B cnucke mapamerpos, nokaseiBaeMom GDB mpu orobpakenuum xampa cTeka, 3HAUSHUS
IIEPEMECHHBIX-CCBIJIOK HE OTO6pa)KaIOTC9[ (B orTJimaue oT prI‘I/IX HepeMeHHbIX); 3TO IIO3BO-
jisieT m36eX)aTh HEeymOoOCTB W3-3a TOTO, YTO CCBUIKM YACTO HUCHOJB3YIOTCS IJjIs GOIBIIMX
cTpykTyp. aDRES mepeMeHHOI-CCLITIKI BCErOa BEIBOMUTCS, €CJIM TOILKO BLI HE YCTAHOBUIIN
‘set print address off’.



['masa 9: Ucnons3oBarume GDB ¢ pasauuuabiMu s3bIKaMu TPOTPAMMEIPOBAHUS 85

5. GDB nonnepxusaer onepatop Cu++ onpenenenus o0JIacTH BUOUMOCTU MUMEHU : :—BAIlN
BBIpaXKEeH!sI MOTYT HCIOIB30BATH €r0 TaK Ke, KaK B Balrell mporpaMme. Tax xax omaa 00-
JIACTH BUOUMOCTHU MOXKET OBITH OIpenesieHa BHYTPHU IPYTOH, BbI MOXKETE IPU HEOOXOMMMO-
CTU HEOMHOKPATHO HUCIOJIB30BATH : :, HAapuMmep, B Boipaxkenunu Tumna ‘OBLI1::0BL2::1MQ .
GDB Takxke mo3BOIIET OMpeneuTh 06/1acTh BUAUMOCTH UMEHU ITyTEM CCBIIKM Ha HCXOM-
Helil daitn, npu orianke kak Cu, tak u Cu++ (em. Pasnen 8.2 [[lepeventbie mporpammbl|,
c. 62).

Kpome Toro, npu ucnonszoauuu ¢ xkomnuistopom HP Cu++, GDB npaswisuo mommep:xku-
BaeT BBI30B BUPTYAJIBHBIX (QYHKIINN, BBIBOI BUPTYAJbHBIN 0a3 OOBEKTOB, BBI30B (QDYHKIIUN B
0a30BOM MONOOBEKTE, MpUBeNeHNEe OOBEKTOB U BBIMOJIHEHNE OIEPATOPOB, ONPENEIEHHBIX IMOJIhb-
3BaTEIEM.

9.4.1.4 3nauenus Cu u Cu++ o yMOTYAHUIO

Ecnu Bor paspemaete GDB ycranaBnuBaTh NMPOBEPKN MUAMA30HA U MPUHAMIEKHOCTH THUITY
aBromaTudecku, o6e oun mo ymomdanuio OTKL@MENY, eciu paboumit s361k u3mensiercst va Cu
win Cu++. DTO IPOUCXONUT HE3aBUCUMO OT TOrO, BhiOupaeTe pabounii s3uik Bel wiiu GDB.

Ecnu Ber paspernaere GDB ycranaBiuBaTh 361K aBTOMATUUECKH, OH PACIO3HAET UCXOIHBIE
daitpl, YbM UMEHA 3aKAHUIUBAIOTCS pactiupenueM ‘.c’, .C’ mwiam ‘.cc’, m Tak majee, u KOrma
GDB maumraetr 06paboTKy KOma, CKOMIUJINPOBAHHOTO M3 OMHOTO W3 3TUX (GAiyioB, OH yCTaHAB-
muBaeT pabounit 536K B Cu wimm Cu++. Cwm. Paspen 9.1.3 [Pacnosunasanne GDB paGouero
s3bikal, ¢. 78, mist 6osee ONPOGHOTO O6CY K ICHMUSL.

9.4.1.5 IlpoBepku nuana3oHa u npuHamiaexxHocTu Tuny B Cu u Cu++

Korma GDB npoussomut pasz6op Boipaxkenuii Cu wiaun Cu++, 0 yMOITUaHUIO ITPOBEPKU CO-
OTBETCTBUA TUIIOB HE IIPOBOOATCI. OHH&KO, €CJIN BBI X BKJ/IIOUUTE, GDB CauTaeT TUIIbL OBYX
IIEPEMCHHBIX 3KBUBAJICHTHBIMU, €CJIN:

e O6e IDepeMeHHbIE CTPYKTYPUPOBaAaHbI I UMEIOT OOUH 1 TOT 2Ke Ter' CTPYKTYPHIL, 00BenMHEHNST
I TIePECUYNCIICHUA.

e JImena THIIOB 0OEWX MEPEMEHHBIX COBIALAIOT WX OBLIN OOBIBIICHEI SKBUBAJIEHTHBIMI Yepe3
typedef.

IIpoBepka mumama3zona, eciiu OHA BKJIIOUEHA, BBIMOIHIETCS MIJIT MaTEMaTUIECKUX OIEePAIlnil.
I/IH]IGKCI)I MaCCHBOB HE€ IIPOBEPAIOTCA, TaK KaK OHU YaCTO IIPUMEHAIOTCA OJIAd MHOCKCUPOBAHUA
yKaszaTeiel, KOTOpble caMl 110 cebe MacCuBaMU He SIBIISIIOTCS.

9.4.1.6 GDB u Cnu

Komanner set print union u show print union mpumenumsr K Tumy union. Ilpu ycranoBke
B ‘on’, 06bIe OOBENUHEHMS, HAXOMAIINECS] BHYTPU CTPYKTYPBI WU KJTACCA, TAKIKE BBIBOMSTCS.
B mporuBHOM cityuae, oru oTobpaxamoTcs kak ‘{. ..} .

OmnepaTop @ moMoraeT mpu OTIALKE TMHAMAIECKIX MACCABOB, CPOPMUPOBAHHBIX C TIOMOIIIBIO
ykazaresneil u Gyskiuu Boigenenus mamsatu. Cm. Pasnen 8.1 [Bripaxkenus|, c. 61.

9.4.1.7 Bosmoxuoctu GDB nna Cu++

Hexoropeie komanner GDB ocobGenno mosesubl mpu ucnomnb3oBanuu ¢ Cu++, a HEKOTOPBIE
paspaboTaHbl CHENMaILHO I Hero. Humke mpuBemeHoO nX KPaTKOe ONMMCAHUIE:

MEHIO TOYKH OCTAHOBA
Korma BBl XOTHTE yCTAHOBATH TOUKY OCTAHOBA B IE€PErDYKEHHON (DYHKIINU, MEHIO
toukn octaHoBa GDB momoraer BaMm ykas3aTb, Kakoe omperneeHne (GyHKINH BaM
myxkHO. CM. Paspmen 5.1.8 [Menio Toukn octanoBal, c. 42.
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rbreak REG-WYR
YcTaHOBKAa TOYEK OCTAHOBA IIPU IOMOIIN DPErYISPHBIX BBIDAKEHUIl MOJIe3Ha IIPU
UCIIONIB30BAHUN TI€PErPYKEHHBIX QYHKIUI, He SBILIOIINXCS YIeHAMNI CIIENUATIbHBIX
kiaccoB. Cm. Paspern 5.1.1 [YcrasoBka Touek ocraHosal, c. 32.

catch throw

catch catch
OrnaxusaiiTe 06paboTKy uckmodennit Cu++ ¢ moMortbio sTux komaumn. Cwm. Pas-
nen 5.1.3 [YcranoBka Touek nepexsaral, . 37.

ptype IMQ-TIPA
BriBecTu oTHOIIIEHNST HACIENOBAHNUSA BMeCTe ¢ Opyron mubopMmarmein mirs tumna 1MQ-
TIPA. Cm. I'masa 10 [UccnenoBarue Tabaunbl CUMBOIIOB|, ¢. 97.

set print demangle

show print demangle

set print asm-demangle

show print asm-demangle
Yupasnsier orobpaxenueM cuMBojIoB Cu++ B UX MCXOMHON (opMe, KaK IIPU BBIBOIE
KOma B BUIE MCXOMHOTO TekcTa Cu++, Tak M MPU BBIBOLE PE3yIbTaTa MUCACCeMOITI-
posamust. Cm. Pasmen 8.7 [[lapamerpnt BbBOnmal, c. 68.

set print object

show print object
Bri6paTb, BBIBOOUTH IPOU3BOMHBIE (PEAbHBIC) WA OMMCAHHBIE THUILI OOBEKTOB.
Cwm. Pasmen 8.7 [[lapamerps! BbiBOna[, c. 68.

set print vtbl

show print vtbl
Yupasnsier ¢opmaTroM BeiBoma Tabiaull BUPTyaabHbIX QyHkmnit. Cwm. Paszmen 8.7
[[lapamverpsr BeiBonal, ¢. 68. (Komanmer vtbl #e paboTaroT I IPOrPAMM, CKOM-
nupoBasHabix KoMuisiroporm HP ANST Cu++ (aCC).)

set overload-resolution on
BrounTh pasperenne meperpykKeHHbIX CUMBOJIOB TIPU BBIYUCICHUN BLIPAXKEHUI
Cu++. Bnauenue no ymomuanuio on. s meperpyxkenunix gyuknuii, GDB Borauc-
JIZET apryMEeHTHI W WIIEeT (QYHKIIUHN, YbU CUTHATYPBI yIOBICTBOPSIOT THIIAM apry-
MEHTOB, WCIIOJNIb3Ysl CTaHIAPTHBIE HpaBuia mpeobpasoBanus Cu++ (cmorpure Pas-
nern 9.4.1.3 [Bempaxenus Cu++|, c¢. 84, nys nonomantensHonl naGopMmanun). Ecin
GDB ne moxer HaiiTu Takue GYHKIUNA, OH BLIBOOUT COOOIIICHUE.

set overload-resolution off
OTkT0UnTh paspeleHne IeperpyKeHHbBIX CUMBOJIOB IIPU BBIUNCICHIN BBIPAKEHII
Cu++. Ilns meperpyKeHHbIX QYHKIINAN, He SBITSIFOITNXCI (DYHKITIIMA-TICHAMN KITac-
ca, GDB Bribupaer QyHKINIO C YKA3aHHBIM UMEHEM, KOTOPYIO OH IEPBON HAXOIUT
B TabiInIle CUMBOJIOB, B HE 3aBUCUMOCTH OT TOTO, MPABUIILHOTO THUIIA €€ apTyMEHTHI
wim HeT. s meperpyXeHHbIX QYHKIUN, SBISIONINXCS QYHKIUSIMEI-TIEHAMEI KITac-
ca, GDB wumier dynkmuio, ubs curaatypa | 0MNO coBmagaeT ¢ TunamMum apryMeHTOB.

[Teperpyxennbie nMeHA CMUBOJIOB
Bor moxeTe yka3zaTh KOHKPETHOE OIPENeCHUEe MePerpyKEeHHOT0 CHMBOJIA, UCIIOThb-
3ysl Ty e 3aIliCh, 9TO U Il O0bABIeHUS Takux cuMBojioB B Cu++: BBenuTe SIM-
WOL (TIPY) BmecTo mmpocto SIMWOL. Bor Takxke MOX)eTe BOCIIOIL30BATHCS CPENCTBa-
MU 3aBEepIIeHns CJI0Ba KoMaHmHon cTpoku GDB, 4ToObl BBIBECTH CIIMCOK BO3MOXK-
HBIX BAPUAHTOB, WM YTOOBL 3aBepInTh HaOOp 3a Bac. Cm. Pasmern 3.2 [3asepienne
koman), ¢. 15, miis mompoGHOro 06CyKIeHWs, KaK 9TO CIeIaTh.
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9.4.2 Monyna-2

Pacmmpenns, cnenanusie 8 GDB st monmepxku Momynbl-2, monnep:KuBarTCs TOIBKO IITsI
IPOrpaMM, CKOMIIMIMPOBAHHBIX GNU KOMIIISTOpoM Momyis-2 (KOTOpEI cefiuac pazpabaTsiBa-
ercs). Ipyrue komnuiasTopsr Momysibl-2 B HACTOsIIEEe BpeMs HE TOMIEPKUBAIOTCS, U TIOMBITKA
OTJIAOKN WUCHOJHIEMBIX MPOTPAMM, IMOIYUYEHHBIX MMH, CKOpee BCEro MpuBemeT K OInbke mpu
cunteiBanuun GDB Tabmuisl ciMBOIOB 9TOW TPOTPAMMEIL.

9.4.2.1 OmnepaTopbl Monyiibi-2

OmepaTopbl HOMKHBEL OBITH OMPENeIeHbl HA 3HAUCHUIX OMpeNeSIeHHBIX TUmoB. Hampumep, +
OIpenmesieH Ha YmMCeiaax, HO He Ha CTPyKTypax. OmepaTopbl 9acTO OMPENeIsioTCsS Ha TPYIHax
TunoB. s neneit Monymbi-2, IMEIOT MECTO CIIEMYIOIINE OMPEeNeSIeHUS:

e CELYE TIPY cocrosT u3 INTEGER, CARDINAL u uxX MOmAAAIIA30HOB.

e SIMWOLXNYE TIPY coctosit u3 CHAR 1 ero mommauamna3oHOB.

e TIPY S PLAWA@JEJ TOMKOJ cocrosaT u3 REAL.

TIPY-UKAZATELI coctosT u3 Bcero, o6bsaBmennoro kaxk POINTER TO TIP.
SKALQRNYE TIPY Bkir04atoT BCE BBIMIEIIEPEUUCICHHOE.
TIPY-MNOVESTWA coctosT u3 Ttunos SET u BITSET.

e DBULEWYJ TIP cocrouT u3 BOOLEAN.

[Tommep)uBaroTcs cemyIoIire onepaTophbl; OHNI IPEACTABIIEHEl B IIOPSIIKE BO3PACTAHNUS IPUOPU-
TeTa:

s Pa.3I[eJII/IT€.HI) aApryMEeHTOB q)yHKI_[I/II/I NJI1 NHIOEKCOB MaCCHUBa.
1= [IpucBanBanue. 3uauenuem PEREM := ZNAN asiseTcs ZNAM.

< > MembIiie 1eMm, GOITBIIIE UM s METOYUCTEHHBIX TUIIOB, TUIOB C TJIABAIOIIEN TOUKON
U TIEPEYUCTINMBIX TUIIOB.

<=, >= MemnbIme min paBHO, GOMBIIE WM PABHO. OHpeneJIeHo Ha HEJOYMCJIEHHBIX THIIaX,
THUIAX C IJIABAIOIIEH TOYKON U MEPEUYUCTUMBIX TUIMAaX. BKITIOUeHUe IS MHOXKECTB.
Taxkoit ke mpuopuTeT, Kax y <.

= <0 # PagenctBO u nBa crocoba BeIpaXKEHUsI HEPABEHCTBA; MOMYCTUMO HA CKAJISIPHBIX TH-
max. Taxkoit xxe mpuoputer, kak y <. B cuenapusx GDB, mns mepaBencTBa mormy-
CTUMO TOJIBKO <>, TaK KakK # KOHMOIUKTYET CO 3HAKOM KOMMEHTAaPUSI.

IN YcranoBka npuHamtexkHocTu. OIpeneneHo Ha MHOXKECTBAX U THUIIAX UX HJIEMEHTOB.
Taxkoit xxe mpuopuTeT, Kax y <.

OR Hussronknus (morudeckoe VJIN). Onpenernena Ha OyeBBIX THIAX.

AND, & Konsionkuns (norugeckoe 1). Oupenenena Ha Gy/ieBbIX TUIIAX.

Q Omneparop “nckyccraerroro maccusa” GDB (cm. Pasnern 8.1 [Bepaxennsl, ¢. 61).

+, - CJIO)KeHI/Ie 1 BbIYUTAaHHNEC Ha IEJIOYNCJICHHBIX THUIIaX W THUIIaX C HnaBanmeﬁ TO‘IKOf/i,

U O0benuHeHNe 1 Pa3HOCTH Ha MHO2KECTBCHHBIX TUIIAaX.

* Y MHOXKEHTE HA TOEJIOYMCJICHHBIX TUIIAX 1 TUIIaX C HnaBanmeﬁ TO‘-IKOfI, I 1epece-
YCHIE Ha TUIIaX-MHOXKeECTBax.

/ Henenne Ha Tunax ¢ mrasamwieil Toukoi. CuMMeTprIecKas Pa3HOCTb MHOXKECTB Ha
TUTIAX-MHOXKeCTBaX. 1'aKol XKe IPUOPUTET, KaK y *.

DIV, MOD  Ilenouuciennoe menerune u octaTok. OmpenesieHbl Ha MEJI0YNCIeHHBIX TuaX. T akoi
K€ IIPUOPUTET, KaK y *.
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- Orpunanue. Oupenenero Ha nanHbIX THIOB INTEGER n REAL.
PaseivenoBriBanme ykaszaTens. OnpeneneHo Ha TUMTAX-YKA3ATEIAX.

NOT Byneso orpunanue. Onpenenero Ha OyieBbix Tunax. Takoll e NPpUOPUTET, KaK Y

Cenexrop noseir RECORD. Omupenernten msg nanabix Tuna RECORD. Takoe xe mpuo-
purer, KaK y .

] WNunekcamus maccusa. Onpenenena mis nanasrx Tumna ARRAY. Takoit xe mpuopurer,
Kak y .
O Crucok nmapamerpos mpouenypbl. Oupeneser Ha o6bekTax PROCEDURE. Takoit xe

IIPUOPUTET, KaK y .
HE Omneparoper GDB u Momynei-2 onpenenenus 067acT BUIXMOCTH.

PREDUPREVDENIE: MuoxecTBa 1 omepamnuu HaI HUMHI €I11e HE TMOMICPKUBAIOTCS,
Tak yro GDB Tpakryer mcnonb3zoBanue omneparopa IN mim omepaTopoB +, —, *, /,
=, , <>, #, <=, u >= Ha MHOXECTBaX Kak OI1OKY.

9.4.2.2 BcTpoeHHble @YHKIINN U HPOIEAYPhI

Monymna-2 Takxe neiaeT DOCTYIHBIMEI HECKOJIBKO BCTPOEHHBIX mporuenyp u dyHkuumi. [Ipu
UX ONUCAHWU, UCIOJIB3YIOTCS CIIEAYIONINE MeTalepeMeHHbIe:

a npencTaBiseT nepeMeHHyIo Tuna ARRAY.

c OpencTasiisgeT KOHCTAHTY Wil nepeMeHHyro Tuna CHAR.

i IpencTaBiIsgeT IEePEeMEeHHYIO NI KOHCTAHTY IIEeJIOTO THIIA.

m MPENCTABISIET UACHTUDUKATOD, TPUHALIIEKAIINA MHOXKECTBY. OOGBITHO HCIIOIB3Y-

eTCsl B OMHON (QyHKIIMK C MeTarmepeMeHHon s. Tun s momxken 6biTh SET OF METATIP
(rme METATIP—run m).

n PENCTABIISIET TEPEMEHHYIO WM KOHCTAHTY IIEJIOr0 TUMa WM THUIA C TJIaBAIOIIeN
TOYKOM.

r MPENCTABIISIET TTEPEMEHHYIO WM KOHCTAHTY THUIA C TJIABAOIIEN TOYKOM.

t OpencTaBiisgeT THUIl.

\% IPENCTABIISIET ITePEMEHHYIO.

b'e MIPEICTABIISIET IePEMEHHYIO M KOHCTAHTY OMHOIO U3 HECKOJLKUX TUIoB. CMOTpU-

Te MOosICHEHNE K (QYHKINU 71l OOIIOITHUTETHHON MHOOPMAITINT.

Hmxe onucanbl Bce BcTpoeHHBIE ITporienyphbl Momynbl-2, Bo3Bpallaiolye pe3yiIbTarT.

ABS(n) BossparmaeT abcomoTHOE 3HAUEHTE 1.

CAP(c) Ecmu c—cumvBon HUMXHEr0o permcrTpa, IpOIeaypa BO3BPAIllaeT ero SKBUBAJIEHT B
BEpXHEM DPErucTpe, HHAUe BO3BPAIIIAET CaM apryMeHT.

CHR (1) Bosepartiaer cuMBOII, OPSIIKOBOE 3HAUEHUE KOTOPOTO €CTh 1.

DEC(v) YMeHbIIIaeT 3HAUYCHUE IIEPEMEHHON vV Ha equHuIly. Bo3BpalllaeT HOBOE 3HAUYEHUE.

DEC(v,i) ¥YweHblraeT 3HaUEHUE ITEpeMEHHON v Ha i. Bo3Bpairaer HOBOe 3HAaUCHUE.

EXCL(m,s)
Y masjser sjeMeHT m U3 MHOXKeCTBa S. BosBpalriaer HOBoe MHOXKECTBO.

FLOAT(i) BosepaiiaeT 9KBUBAJIEHT IIEJIOTO UnCiia i B ¢hopMaTe ¢ IIABAOIIEN TOIKOM.
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HIGH(a)  BosBparmaeT WHIEKC TOCTEIHETO SIEMEHTA a.
INC(v) YBenuunBaeT 3HaUEHUE MEPEMEHHON V Ha eNUHUILY. BO3BpaliaeT HOBOE 3HAUCHUE.

INC(v,i) YBenuuuBaeT 3HaUEHUE IIEPEMEHHON v Ha i. Bo3BpaliiaeT HOBOe 3HAUCHUE.

INCL(m,s)
HobaBsgeT 37eMeHT m B MHOXKECTBO S, €CIIM €r0 TaM eIre HeT. Bo3Bpalraer HOBOe
MHOXKECTEO.

MAX (t) Bossparmaer makcuMaabHOE 3HAUEHUE TUTA t.

MIN(t) BosspamaeT MuUHIMAIBLHOE 3HAYCHUE THIIA t.

0DD (i) Boseparmiaer 6yseso suauernune TRUE, eciu uncro i meweTHO.

ORD (x) BosppalaeT mopsakKoBoe 3HAYEHNE CBOEro apryMeHTa. Hampumep, HOpsSOKOBOe 3Ha-

yeHmne CUMBOJIa—ero ASCII-3HaueHune (Ha MAaIlHAaX, TOIIEPKUBAIOIINX HAOOp CUM-
BOJIOB ASCII). X NOJKHA TPUHAMIEXKATH YHOPSOOUYeHHOMY TUILYy, YTO BKIIOUAET
TEJIOUNCIIEHHBIE, CUMBOJIBHBIA 1 TIEPEUNCITUMBIA TUTHI.

SIZE(x)  Bosepaiaer pasmep aprymeHnTa. X MOXKeT ObITh MEPEMEHHON U THUIIOM.
TRUNC(r) Bo3ssparmaeT 1eayo 4acTb I.

VAL(t,i)  Bossparmaer sjgeMeHT THUma t, MOpsIKOBOE 3HAUEHIE KOTOPOTO eCTh 1.

PREDUPREVDENIE: MuoxecTBa 1 omepamnuu Ha HUMHI €Ille HE MOMICPKUBAIOTCS,
tax uro GDB paccmarpuBaer ucnonb3oBanue nporenyp INCL u EXCL kak ommoOKy.

9.4.2.3 KoucTaHTHI

GDB nossosnsgeT Bam BbIpaXaThb KOHCTaHTbI MOJIy.TIbI—2 CJIEAYIOIITNMUI crocobaMu:

e [lesble KOHCTAHTHI SIBISIFOTCSI IPOCTO MOCIENOBATEIbHOCTHIO nudp. Ilpu mcnonb3oBanum
B BBIDAXKEHUN, KOHCTAHTA WHTEPIPETUPYETCsS TaK, ITOOBI OBITH COBMECTUMOH IO THILY C
OCTAJIBHON 4YacThio BhIpaxkeHus. lllecTHammaTepwyHbie 1eIble UNCIIA OMPENEIISIIOTCS OKOH-
vanmeM ‘H’, a BocbMepUYHBIe— OKOHUYAHUEM B’.

e KoHCcTaHTHI ¢ mIaBaroell TOUKON 3aIal0TCsI KaK TMOCTIeNOBATEILHOCTE MUDP, 38 KOTOPOR
clemyeT OecsTUYIHAS TOUYKa I APyTas IOocIenoBaTebHOCTE nudp. Heobs3aTepHbI TOPSIOK
MOXkeT ObITh 3aman B Gopme ‘E[+|-|nnn’, rme ‘[+|-]nnn’ u ects xemaembril mopsanok. Bcee
1udPHL KOHCTAHTHI € IVIABAOIIEH TOYKOH [OJIKHEL ObITH NeCSTUIHBIME (110 ocHOBaHMIO 10).

o CuMBOJIBHBIE KOHCTAHTEL COCTOSIT U3 ONUHOYHBLIX CHMBOJIOB, 3aK/IFOUCHHBIX B APy ONIHA-
KOBBIX KaBBIUEK: JIN00 OMUHOUHEIX (), nmubo nBoiHbIX ("). OHE Takxke MOTYT ObITH 3a[IaHEL
CBOUM IIOPSIOKOBBIM 3HAYEHUEM (06quHo ASCII—3HaHeHI/I(31v[)7 3a KOTOpBIM cienyeT ‘C’.

[ ] CTpOKOBI)Ie KOHCTAHTBI COCTOAT M3 IIOCJIENOBATEJIBHOCTU CHUMBOJIOB, OKPYXKEHHBIX Hapoﬁ
ONVMHAKOBBIX KaBBIYeK: Jm60 omuHOUYHBIX (’), smbo nsoitubix ("). Takxke momyckaiorcs
skpanupyiorme nocienosatenbaoctu B ctwie Cu. Cm. Pasnen 9.4.1.2 [Koucranter Cu u
Cu++], ¢. 83, mys KpaTKOro OOBICHEHUs SKPAHUPYIOIINX IOCIEI0BATEILHOCTEIL.

o [lepeuncimMble KOHCTAHTHI COCTOSIT U3 IIEPETUCINMOIO UIeHTUPUKATOPA.
e bymeBnl KOHCTAHTHI cOCTOAT U3 uaeHTuduKaTopoB TRUE n FALSE.
o KOHCTAHTBI-yKa3aTeIn COCTOSAT TOJIBLKO U3 IEJOUNCIIEHHBIX 3HAUEHUI.

e KoHCTAaHTLI-MHOXKECTBA IIOKA, HE IIOOOCPXKUBAIOTCA.
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9.4.2.4 YcTaHOBKM 110 yMoJr4aHuio Momyibi-2

Ecnn mpoBepka mmamazoHa win TpWHAIIEKHOCTH Tuy ycranasmuaercs GDB aBromaTn-
YEeCKM, TO MO0 YMOJTYaHUIO 00€ OHM yCTAHABIMUBAIOTCSI B On, €CIM pabodnM SI3BIKOM CTAHOBUTCS
Momymna-2. DT0 IPOUCXOMUT HE3aBUCUMO OT TOTO, KTO BBIOpasr pabounit si3eik—Bel uin GDB.

Ecnu Ber paspermtaere GDB BbIOHpaTh A3LIK aBTOMATUYECKH, TO IIPYU aHAJIN3E KOOA, CKOMIIH-
JIMPOBAHHOTO U3 dailsia, ube mMs okanumBaeTcs Ha ‘.mod’, GDB ycramoBuT paboumm s3BIKOM
Monymny-2. Cm. Pasnen 9.1.3 [Pacnosrasarne GDB ncexonroro s3sikal, ¢. 78, miist OIOIHATEb-
HOU MH(OpMAaIINU.

9.4.2.5 OTkiioHeHUs oT cTaHmapra Momyibi-2

s yoporttenust orianku nporpamM Ha Momyre-2 6b1IT0 COeIaH0 HEeCKOJIbKO u3MeHeHui. B
OCHOBHOM, 3TO CHEJIAHO MIyTeM OCIabJIeHnsT CTPOrOCTH KOHTPOJIIST THUIIOB:

e B ornumume or crammapra Momymbl-2, KOHCTAHTBHI-YKa3zaTeln MOT'YT OBITH chHOpMUPOBa-
HBI TEJIBIMI YUCIAMA. JTO TO3BOJISIET BAM M3MEHSTH TEPEMEHHBIE-YKA3ATEIN B IIPOIEC-
ce ornanku. (B crammapre Momymnsl-2, peajbHbI agpec, CONEPKAIIUICA B IEPEMEHHOL-
yKa3zaTeie, CKPBIT OT BacC; €r0 MOXKHO U3MEHUTH JIMIIb IPSMbBIM IPUCBANBAHUEM 3HAUEHUS
IPYTOl IePEMEHHO-YKA3aTe sl NI BBIPAYKEHNUs, BO3BPAIIIAIOIIEr0 YKA3aTelb. )

e DKpaHUpYOIITe MocIenoBaTeIbHOCTH Cl MOTYT MCIOIB30BATHCS B CTPOKAX W CHMBOJIAX,
YTOOBI npencTaBUTh HEIleYaTaeMbI€e CHUMBOJIBL. GDB BBIBOOUT CTPOKMN CO BCTPOCHHBIMI
SKPAHUPYIOIINME TOCIENOBATENBHOCTIMU. OMUHOUHBIE HETleUaTaeMble CUMBOJIBI BEIBOIISITCST
¢ momorso Gopmara ‘CHR(nnn)’.

e Omneparop mpucBanBazus (:=) BO3BpAIllaeT 3HAUCHUE CBOEIO IIPABOIO apr'yMEHTA.

e DBce BcTpoeHHBIE TPOIENYPHI KAK W3MEHSIOT, Tak | Bo3BpalliaroT cBOI apryMeHT.

9.4.2.6 IIpoBepku nmana3zoHa U MpUHAMIEXKHOCTU TUy Monysibi-2

PREDUPREVDENIE: B sTom BBIycke, GDB etiie He BBIIOMHSIET TPOBEPKH IMATIA30HA
U TIPUHAIIEXKHOCTU TUITY.

GDB cunraer nee nepementbie Momyibl-2 SKBUBAJIEHTHLIMU 110 THUILY, €CJIN:
e VIx Tumb! ObITN OOBIBIEHBI DKBUBAJIEHTHBIMI TTOCPEncTBOM omepaTopa TYPE t1 = t2
e Omnwu 6butn 06BABIEHBI HA OnHON 1 Toil ke cTpoke. (IIpumeuanme: DTo BepHO IS KOMIH-
asTOpa GNU Momyia-2, Ho 5T0 MOXKET He BBIIOJIHSTCS Il APYTUX KOMIIHIISITOPOB. )
Iloka mpoBepka COOTBETCTBUS TUIOB BKJIIOUEHA, JTF06As MONBITKA CKOMOMHUPOBATH IIepPEeMeH-
HBbIE HE YKBUBAJICHTHBIX THUIIOB SBJISETCS OIINOKOM.

IIpoBepka mmama3oHa BBIIONHIETCS BO BCEX MATEMATHYECKUX OMEPAIUSX, IMPUCBANBAHUSX,
IPU WHOEKCAIINY MaCCHABOB M BO BCEX BCTPOEHHBIX DYHKIIASIX U MPOIENYyPax.

9.4.2.7 OmnepaTopbl onpenesjieHuss 06JIaCTU BUAUMOCTH : : U

Cy1ecTByeT HECKOIBKO TOHKIX PAa3yIMuUil MEXKIy oneparopamu obracTtu BuguMocTu Momy-
-2 () m GDB (::). Oba nMeroT MOXOXUil CHHTAKCHC:

MODULX . IDENT

OBLASTX :: IDENT
roe OBLASTX—wums momyss unu mporenypbl, MODULX—mumsa momysisa, a I1DENT—imro60it nnenTudu-
KaTOp, ONUCAHHBIN B IPeNeiax BaIllell TPOTrPAMMBI, 38 UCKJIIOUCHUEM APYTOTO MOIYJIS.

Ucnonw3oBarue omepaTopa : : 3acrasiser GDB uckars unenruduxkarop IDENT B OBLASTI.
Ecmu ou B meit e maimen, GDB urier ero Bo Bcex obnactsax, cogepxarimx OBLASTX.
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UcnonwzoBanue onepatopa . 3actasiser GDB uckars nnentuduxarop I1DENT, xkoTopsrit Ob11
nmopTupoBan u3 momyiia ompenesiernuss MODULX, B Texyienn obmactu BumuMocTu. B 9TOM ore-
paTope cumTaercs omubkoit, eciu unenTudukaTop IDENT He 6b11 mMmopTupoBaH U3 MOMYJIS
onpenenenust MODULX, umu ecitu IDENT we sBisleTcs B HEM UOEHTU(PUKATOPOM.

9.4.2.8 GDB u Monyna-2

Hekoropere xomaunsr GDB wmmeror Mano cmbiciia mpu oTiamgke mporpamm wa Momyme-2.
[IsiTe momkoMamm w3 koMaHI set print um show print mpumenuMbl uckIrounTeTbHO K Cu u
Cu++: ‘vtbl’, ‘demangle’, ‘asm-demangle’, ‘object’ u ‘union’. IlepBble UeTHIPE TPUMEHUMBI K
Cu++, a mocnenuss Kk Turry Cu union, KOTOPBIA HE MMeeT MpsMOTo anajora B Momye-2.

Omneparop @ (cm. Paspmen 8.1 [Bepaxenus|, ¢. 61) XOTb U HOCTYIEH P UCIOIH30BAHUN
06010 sI3bIKa, Oecnoreser npu pabore ¢ Momymoi-2. Ero mens coctonT B TOM, YTOOBI ITOMOYb
npu otsaake DINAMINESKIH MASSIWOW, koTopsie He MoryT ObITH co3nanbl B Momyite-2 B oT/tmyne
ot Cu wnu Cu++. Omuaxo, kouctpyxknus ‘{TIP}YADR-WYR’ Bce ke mosesHa, Tak Kak aapec MOXKeT
OBITH OIpenesieH MEeJIOUNCIEHHON KOHCTAHTON!.

B cuenapusx GDB, omeparop mepasercTBa Momymbl-2 # WHTEPIPETUPYETCS KAK HAIAJO
koMMeHTapus. Mcnomb3yiire BMECTO HETO <>.

9.4.3 Chill

Pacmmpenust, conenamasie B8 GDB s nmommep:xkku Chill, pa6orarorT TOIBKO ¢ IporpamMma-
Mu, co3marabiMu koMmuiasiTopoM GNU Chill. Hpyrme xommmmstopsr Chill B mHacTosimee Bpems
HE TONIEPXKUBAIOTCS, W MONBITKA OTJIAAUTH IPOTPAMMBI, IOJIYyUYEHHBIE C WX IIOMOIIBIO, CKOpee
BCcero mpuseneT K ommbke B TOoT MoMeHT, korna GDB Oymer cumrbiBaTh TaOIMIy CHMBOJIOB
BBITIOJTHIEMOTO (dafiia.

OToT paszmen oxBaThiBaeT TeMbl, cBs3anuble ¢ Chill, u BosamoxuocTn GDB mitst ux nommepx-
K.

9.4.3.1 Kak oToOGpaxkarTcs peXnMBbI

[Monnepxka GDB tunos nanueix (pexumon) Chill HemocpencTBeHHO CBsI3aHA ¢ BO3MOXKHO-
cramu komnuiistopa GNU Chill, u, cienoBaTenbHO, CIerka OTINYaeTCst OT CTAHIAPTHON CIIeIn-
dukarnuu s3pika. BoT mpenocTaBiisieMble PEXKIMBL:

dISKRETNYE REVIMY:
e CELOMISLENNYE REVIMY, xoropwie mpemompenesnensl kak BYTE, UBYTE, INT,
UINT, LONG, ULONG,

e DULEWSKIJ REVIM, xoropsrit npemonpenened kax BOOL,
e SIMWOLXNYJ REVIM, xoropsrit mpemonpenener kak CHAR,
e rEVIM-MNOVESTWO, xoTopblilt 0TOGpaxKkaeTcs KIUeBbIM cjioBoM SET.
(gdb) ptype x
type = SET (karli = 10, susi = 20, fritzi = 100)
Ecnu Tun sBiseTcs HeHYyMEPOBAHHBIM MHOXKECTBOM, 3HAUEHUS DJIEMEHTOB MHO-
JKECTBA OIyCKAIOTCSI.

e rEVIM-DIAPAZON, koTOpBIil OTOOpaKaeTcs Kak
TIP = <BAZOWYJ-REVIM>(<NIVNQQ GRANICA> : <WERHNQQ GRANICA>)
roe <NIVNQQ GRANICA>, <WERHNQQ GRANICA> moxkeT OBITH JTIOOBIM OUCKPET-

HBIM OYKBEHHBIM BBIDaXKEHUEM (HAIPUMED, NMEHA 5JIEMEHTOB MHOXKECTBA).

rEVVIM powerset:
Pexum Powerset oTobpaxkaeTrcst kimoueBbIM ¢IoBOM POWERSET, 3a KOTOPBIM ClIEIyeT
PEXKUM SJIEMEHTA.
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(gdb) ptype x
type = POWERSET SET (egon, hugo, otto)
rEVIMY-SSYLKI :
e rEVIM PRIWQZANNOJ SSYLKI, xoTophlit 0TOGpaXKaeTcst KIIUeBbIM CJI0BOM REF,
3a KOTOPBIM CJIeOyeT HA3BAHUE PEXUMA, K KOTOPOMY CCHITIKA IPUBSI3aHA.
e rEVIM SWOBODNOJ SSYLKI, xkoTopsiit oToOpakaeTcs: KiIo4eBbIM ciioBoM PTR.

PROCEDURNYJ REVVIM
[Iportenypubiin pexxum orobpaxkaercs B Bume 1 IP = PROC(<SPISOK PARAMETROW>)
<WOZWRAJAEMYJ REVIM> EXCEPTIONS (<SPISOK ISKL@MENIJ>). <SPISOK PARAMET
ROW> mpencrasiser coboit crniucok pexumoB mapameTpos. <WOZWRAJAEMYJ REVIM>
YKa3bIBAET PEXUM pe3yIbTaTa MPOIEIyPhl, €CIM OHa BO3BpAIAeT PE3yIbTaT.
<SPISOK ISKL@"MENIJ> mepeunciisseT BCe BO3MOXKHBIE UCKJIIOUEHNSI, KOTOPLIE MOTYT
OBITH BO3OYXKIOEHBI POy POI.

SINHRONIZACIONNYE REVIMY :
e rEVIM SOBYTIQ, xoTophiit 0TOOpakaeTcss Kak
EVENT (<DLINA SOBYTIQ>)
roe <DLINA SOBYTIQ> aBmsercs Heobsa3aTeILHOI.
e DUFERNYJ REVIM, koTopbIil 0TOOpakaeTcs Kak
BUFFER (<DLINA BUFERA>)<REVIM ELEMENTOW BUFERA>
rme (<DLINA BUFERA>) sBisercs HeoOsA3aTEIBHOM.
rEVIMY WREMENI :
e rEVIM DLITELXNOST I, xotopsiit mpemorpenesied kak DURATION
e rEVIM ABSOL@TNOGO WREMENI, xoTopsrit mpenonpenenen kak TIME

WEJESTWENNYE REVIMY :
BermecrBennnie pexxumbr npenonpenenensl Kak REAL 1 LONG_REAL.

STROKOWYE REVIMY:
e rEVIM STROKI SIMWOLOW, xoTopsbIit 0TOGpakaeTcss Kak

CHARS (<DLINA STROKI>)

3a KOTOPBIM cjlenmyeT KirtodeBoe cjioBO VARYING, ecm CTPOKOBBIN PEXKUM SIBIISI-
€TCsI U3MEHSIOIINMCS PEXKIMOM

e rEVIM STROKI BITOW, xoTopsrit oToOpaxkaeTcst Kak
BOOLS (<DLINA STROKI>)

rEVIM MASSIWA:

Pexum maccuBa oTobpaxkaercst kimroueBbiM cioBoM ARRAY (<DIAPAZON>), 3a koTo-
PBIM CJIEIyeT PEXKUM SJIEMEHTOB (KOTODPBIN, B CBOK OY€PENb, MOXKET OBITH PEKUMOM
MAaCCUBA).

(gdb) ptype x

type = ARRAY (1:42)

ARRAY (1:20)
SET (karli = 10, susi = 20, fritzi = 100)

STRUKTURNYJ REVIM

CTpyKTypHBIT pexkuM 0ToOpaxkaeTcs KiaodeBbiM cjioBoM STRUCT (<SPISOK POLEJ>).
<SPISOK POLEJ> cocTtouT m3 mMeH U PEXUMOB TOJEH CTPYKTYpbl. CTPYKTYpHI C
BapumaHTaMu UMeIoT KiaoueBoe ciaoBo CASE <POLE> OF <WARIANTY POLQ> ESAC B ux
cnucke mnojieri. Tak kak Tekyinas Bepcust kommussTopa GNU Chill we peamusy-
eT 06paboTKy TeroB (HET NMPOBEPOK BPEMEHU BBINOJHEHUs BAPUAHTHBIX MOJIEH, 1,
CIIENIOBATENIBHO, HET OTJIALOYHON MH(MOPMAINN), BBIBOI BCETA CONEPKUT BCE BapU-
AHTHBIE TIOJISI.
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(gdb) ptype str
type = STRUCT (
as x,
bs x,
CASE bs OF
(karli):
cs a
(ott):
ds x
ESAC

9.4.3.2 MecTOnoJsI02K€eHNs U OOCTYN K HUM

Mectonomoxennem B Chill sBstercst 06beKT, KOTOPBITT MOXKET CONEPKATDH 3HAUCHIUS.

HocTyn kK 3HAYEHMIO MECTOIOJIOKEHUS OOBIYHO IIPOM3BOLUTCS MOCPENCTBOM (OIICAHHOLO)
MEHI MECTOIIOJIOXKCHIA. BI:IBOI_[ YOOBJIETBOPMAET CHeI_[I/I(pI/IKaHI/H/I 3HAUYCHUN B IporpaMmMax Ha
Chill. To, xax 3HadYeHUs 3aTAIOTCS, SBISIETCS TEMOW CJEMYIOIIETO pasmesa, cMoTpuTe Pas-
nen 9.4.3.3 [Buavenus u oneparuu ¢ HUMH|, ¢. 93.

[Tcemo-mecrononoxenne RESULT (mimm result) MOXKET HCIOIB30BATHCS IS OTOOPAKEHIIS
U M3MEHEHUs Pe3yabTaTa IIPOIENypPhl, aKTUBHON B HACTOSIIINN MOMEHT:

set result := EXPR
Oro memaer To ke camoe, uto u meiicreue Chill RESULT EXPR (koTopoe B GDB memocrymso).

3HaUYeHNsT MECTOMOJIOKEHUT PEXKUMA CCHIIOK BBLIBOISTCS, B CIIyuae PeXUMa CBOOOMHON CCBHIJI-
ku, nmocpenctsoM PTR (K[ESTNADCATERIMNOE ZNANENIE>), u ¢ momoribio (REF <REVIM SSYLKI>)
(<[ESTNADCATERIMNOE ZNANENIE>) B ciyuae mpusssamuoin ccoimku.  <[ESTNADCATERIANOE
ZNANENIE> mpencraBiseT ampec, Ha KOTOPBII YKa3bIBAeT CChUIKa. [l mocTyma K 3HAYEHUIO
MECTOITOJIOKEHUST, YKA3BIBAEMOTO CCBIIIKOM, MCIONB3YyHTE OMepaTop Pa3bIMEHOBLIBAHMS ‘—>.

3HaueHNsT MECTOIMOIOXKEHIIT TPOIIEIYPHOTO PEKMMA OTOOPAKAIOTCSI KAK

{ PROC
(<REVIMY ARGUMENTOW> ) <WOZWRAJAEMYJ REVIM> } <ADRES> <IMQ
MESTOPOLOVENIQ PROCEDURY>

<REVIMY ARGUMENTOW>—>5T0 cImcOK peXnMOB, B COOTBETCTBUU CO CIIENA(PUKAIIIEN TTapaMeT-
poB mporenypsbl, a <ADRES> ykasbiBaeT agpec TOYKU BXONA.

[ToncTpyKTyphl 3HAUEHWIT CTPOKOBBIX PEXIMOB, PEKUMOB MACCHUBOB WU CTPYKTYD (HAIPU-
Mep, Cpe3bl MACCUBOB, IMOJISI CTPYKTYDPHBIX MECTOMOJIOXKEHNN) [OCTYIHBI IIPU KCIIOIb30BAHIN
ONpEeNeIEHHBIX ONEPATOPOB, KOTOPHIE OMICAHBI B CIIEAYIOMIEM pasnene, cmoTpute Paznen 9.4.3.3
[Buavenus u oneparuu ¢ Humul, c. 93.

3HaueHNe MeCTOIMOJIOKEHNSI MOXET OBbITh MHTEPIPETHPOBAHO KaK WMEOIee IPYTOi PeXuM
TTOCPENCTBOM MPEOOPA3OBAHIS MECTOIMOIOXKEHNIT. DTO Mpeodpa3OBAHNE PEXUMOB 3aTTUCHIBACTCS
xak <IMQ REVIMA> (<MESTOPOLOVENIE>). ITomb30BaTeNsb MOMKEH YIECTh, UTO PA3MEPhI PEXKIMOB
MOJKHBI OBITH PABHBIMU, B IMPOTUBHOM CJIydae BO3HUKaeT ommbka. bosee Toro, e mpomsBo-
IUTCS HUKAKUX IIPOBEPOK MMAIa30Ha MECTOIIOJIOXKEHNS 110 CPABHEHUIO C PEXKUMOM HaszHAUECHUS,
U, CJIEIOBATEILHO, PE3YILTAT MOXKET OBITh NOCTATOYHO 00ECKYPaKIBAIOIIIM.

(gdb) print int (s(3 up 4)) XXX TO be filled in !! XXX

9.4.3.3 3HaueHuUs U onepaluu C HUMU

3HAUYCHUS UCTIOIB3YIOTCS IS U3MEHEHUST MECTOIOIOXKEHUH, J1s1 60Jiee TOAPOOHOTO M3y I€HUST
CIIOXKHBIX CTPYKTYP U VI OTPUILTPOBBIBAHUSA 3HAUUMON MHMOpMAIAU 13 OOIBIIOT0 00BeMa



94 Ormanka ¢ nomornsio GDB

nasebIX. ONIpenereHo HeCKOIBKO omepanuil (3aBUCIIMX OT PEKUMA), KOTOPBIE TO3BOJISIOT IPO-
BONUTDH TONOOHBIE M3YUEHUsSI. ODTU ONEPAINY TPUMEHIMBI HE TOTBKO K 3HAUCHUSIM-KOHCTAHTAM,
HO TaKXe W K MECTOIOJIOKEHUSIM, UTO MOXKET OKa3aThCS NOCTATOYHO MOJIE3HBIM IPU OTIAIKE
CITOXKHBIX CTPYKTYD. Bo Bpems pa3bopa KOMaHIHON CTPOKU (HATIPUMED, BBIUUCIISIS BHIPAXKEHIUE ),
GDB paccmarpuBaeT mMeHa MECTOMOIOXKEHUN KaK 3HAUCHUS HTUX MECTOMOIOKEHMIA.

OTotr pa3nes OInUChIBACT, KaK OOJI2KHBI 3a1aBaThCA 3HAYCHUS U KaKNe oInepaluy OOy CTUMO
HCIIOJIB30BaTh C 9TUMHI 3HAYCHUAMU.

bUKWENNYE ZNAMENITQ
ByxBennble 3HaUeHUs ompenessoTcs Takxke, kak B mporpammax GNU Chill. s
monpobHoi crienmdukanun, cMoTpute TiaBy 1.5 PykoBomersa mo peammsanuu GNU
Chill.

ZNA”ENTQ-NABORY
Ha6op moxer 6biTh 3aman kax <IMQ REVIMA> [<NABOR>], roe <IMQ REVIMA> moxer
OBITH OITYIIIEHO, €CJIN PEXUM Habopa ONpPemesIseTCs OMHO3HAYHO. JTa OTHO3HAU-
HOCTBL ONpeNenseTcs W3 KOHTeKcTa BorumciaseMoro Boipaxenns. <NABOR> moxker
OBITH OMHUM 13:

e NABOR powerset
e NABOR MASSIWOW
e NABOR STRUKTUR

HabGopsi-powerset, Habopbl MacCUBOB U HAGOPBI CTPYKTYP ONPENETAIOTCA TaKXKe,
xax B mporpammax ua Chill.

ZNAMENITE \LEMENTA STROKI

3HatvueHne 37IeMEHTa CTPOKH 3a1aeTCs KaK
<STROKOWOE ZNAMENIE> (<INDEKS>)

rme <INDEKS> sgBmsieTcsl 1EOYUCIEHHBIM BBIDAXKEHHEM. OTO HAeT CUMBOJIBHOE
3HAUEHUE, KOTOPOE SKUBAJEHTHO CHUMBOJY, YKa3bIBAEMOMY B CTPOKE WHICKCOM

<INDEKS>.

ZNANENIE SREZA STROKI
Bnauvenne cpesza crpoku 3amaerca kak <ZNAMENIE STROKI> (<SPECIFIKACIQ
SREZA>), rme <SPECIFIKACIQ SREZA> wmoxkeT ObITH /00 OUAIA30HOM IIEITBIX
BeIpakeHutt, mubo 3amaBaTbes B Bume <NAMALXNOE WYRAVENIE> up <RAZMER>.
<RAZMER> o6o3HadaeT YMCIIO 3JEMEHTOB, KOTOpOe comep:kuT cpe3. llomydenmas
BEJINYMHA, SIBIISIETCSI CTPOKOIT, KOTOPAsSI SIBIISIETCS IaCThIO YKa3aHHOU CTPOKU.

ZNANENTQ \LEMENTOW MASSITWA
Suauenue semerTa MaccuBa ykasbiBaercs kak <WELINMINA MASSIWA> (<WYR>) u ma-
eT BeIMYMHY 5JIEMEHTa MaCCUBa, C PEKUMOM KaK y YKA3aHHOTO MaCCUBA.

ZNANENIE SREZA MASSIWA
Cpes maccusa 3amaerca kak <ZNAMENIE MASSIWA> (<SPECIFIKACIQ SREZA>), rme
<SPECIFIKACIQ SREZA> moxkeT GBITH MUAMA30HOM, ONPENESIEHHBIM JTHO0 BBIPAKEHU-
stvu, u60 Kak <NAMALXNOE WYR> up <RAZMER>. <RAZMER> oGosmawaeT [mciio diie-
MEHTOB MAacCHBa, KOTOpPOE COmepxkuT cpe3. [lomyuaemoe 3HaUEHWE €CTH MACCUB,
KOTODBIN ABIISETCS YACTBIO YKA3ZAHHOTO.

ZNANENIE POLQ STRUKTURY
Suauenue mons cTPyKTypbl mosyuaercs kak <ZNAMENIE STRUKTURY>.<IMQ POLQ>,
rme <IMQ POLQ> ykasbriBaeT mMs TIOJIs, 3adaHHOE B ONPENENIEHUN PEXMMa CTPYKTY-
pbl. PexuM mosyvIeHHOTO 3HAYEHUST COOTBETCTBYET 3TOMY OIMPENETICHUIO PEXXKUMa B
OIIPENESIEeHNN CTPYKTYPHI.
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ZNANENTQ WYZOWA PROCEDURY
3HaueHre BHI30BA MPOIENYPHI MOIYUYAETCS U3 3HAYEHUS, BO3BPAIIIEHHOTO MPOIIEMIY-
poii!.
3HaueHMs MECTOMOIOKEHNN PEXNUMa JINTEILHOCTH TMPENCTABIAIOTCS OyKBaMm
ULONG.

3HageHns MECTOIOIOXKCHUIT PeKImMa-BPpEMEHN BBIBOOATCA KaK

TIME (<SEK>:<NSEK>) .
zZNANENIE BEZARGUMENTNOGO OPERATORA

3Hauenne 6e3apryMEHTHOTO OMEPATOPA TOIYUAeTCS U3 3HAUYCHUS HK3EMIIIIpPa Il
TEKYIIer0 aKTUBHOTO IIPOIIEcca.

ZNAMENIQ WYRAVENIJ
3HaueHme, MOCTABIIAEMOE BBIPDAXKEHUEM, SIBIISIETCS PE3YIbTATOM BBIUUCIICHUS YKa-
3aHHOTO BBIpaXKeHus. B ciryuae ormmOku (HECOBMECTUMOCTD PEXKUMOB, U TaK Iajee),
BBIUNCJIEHNE BBhIPAXKEHUsI IPePBIBAETCS C COOTBETCTBYIOIINM COOOITIeHreM 00 OImo-
kxe. Bripaxkenue MOxeT OBITH 3aKJIIOUEHO B CKOOKU, UYTO IPUBOOUT K BBIYUCIICHUIO
ATOTO BBIPAXKEHUs MO JII000T0 APYTOro, WCIOJIL3YIOIIETO Pe3yJILTAT BBIPAKEHUS B
ckobkax. GDB nomnepxuBaroTcs ciemyroline onepaToph:

OR, ORIF, XOR

AND, ANDIF

NOT Jloruueckre onmepaTopnl, OIpenesieHHbIE HA ONEepaHOax OyIeBOrO PexXu-
Ma.

=, /= OmepaTopbl paBEHCTBA U HEPABEHCTBA, ONPENEJCHHBIE Ha BCEX DPEXKU-
MaxX.

>, >=

<, <= OmepaTopbl OTHOIIEHNUSI, 3aIAHHBIE HA TPEIONPENEIeHHBIX PEXMMAX.

+ -

*, /, MOD, REM
Apudmeruyeckue omepaTopbl, 3aMaHHbIE HA MPEIONPENeTICHHBIX PEeKU-
Max.

- OmnepaTop M3MeHEHUS 3HAKA.

// Oneparop coenumHeHUs CTPOK.

O OnepaTop MOBTOPEHUS CTPOKMU.

-> OmepaTop CCHUTKM MECTOMOJIOKEHNUsI, KOTOPBII MOXKeT ObITb UCIOIIB30-
BaH J6O Uil MOJIYYEeHUsT afpeca MeCcTonojokenus (->loc), wim mis
Pa3bIMEHOBLIBAHUSI CCBLUIKI MECTOHONIOXKeHus (Lloc—>).

OR, XOR

AND

NQOT OmnepaTops! pexnMoB powerset U CTPOKU GUTOB.

>, >=

<, <= OmepaTopsl BKITIOUEHNST PeKUMa powerset.

IN OmnepaTop IprHAIIEKHOCTH.

! Ecan, manpumep, BBI30B mpouenypbl UCIOIbL3YETCS B BBIPAXKEHUN, TO 3Ta MPOLELYyPa BLI3BIBAETCI CO BCEMU
cBonMu o60UHBIME 3 dexTamu. [Ipn HeakkypaTHOM UCIONIB30BAHIN 9TO MOXKET IPUBECTU K IIy TAHUIIE.
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9.4.3.4 IIpoBepka nuamna3zona u TumoB B Chill

GDB cuuraer nBa pexuma nepemenubix Chill sxkBUBaleHTHBIMU, €CIIM UX pa3Mepbl PABHBL.
OTO mpaBUIIO MPUMEHSIETCSI PEKYPCUBHO IJIs GOjiee CIIOXKHBIX TUIIOB HAHHBIX. OJTO O3HAUAET,
YTO CJIOKHBIE PEKUMbI CINTAIOTCS SKBUBAJICHTHBIMU, €CIIM PEKUMBL BCEX DJIEMEHTOB (KOTODBIE
TOXe MOIYT OBbITH CJIOXKHBIMU, HAIPUMED, MACCUBaMU, CTPYKTYpDaMM, U TakK Hajiee) UMEIOT
OOWHAKOBBLIN pa3Mep.

IIpoBepka mmamazoHa MPOU3BOOUTCS IJIS BCEX MaTEMaTUUECKUX OIEPAINil, MPUCBANBAHMUIL,
T'PAHUIl THIEKCOB MACCUBA U BCEX BCTPOEHHBIX IIPOIEIYD.

CTporue mpoBEpKYM TUMOB BKIIIOYAIOTCS ¢ TOMOIIbIo kKomaunsl GDB set check strong. D10
HaBSI3BIBaeT CTPOrYIO MPOBEPKY MOMANa30HA U TPUHAMJIEKHOCTH TUILY IS BCEX NEWCTBUH, IIe
ucnosns3ytores koucrpykimu Chill (Beipaxkenust, BCTpoeHHbIE (DYHKINU, U Tak Hajee), B COOT-
BETCTBUHI C CEMAHTHUKON, OMPENEICHHON B crenndukanmy a3nika z.200.

Bcee npoeepku moryT GbIThH oTKIIOUeHb KoMaHnoit GDB set check off.

9.4.3.5 ¥YcraunoBku o ymosruanuto Chill

Ecnu nposepku tuma u nuamasona ycramnosierabl GDB aBromarmuecku, obe oHE 1O yMOTIa-
HUIO BKJIIOUEHBI, Korma pabounit s3uik nepeksodaercs na Chill. Do mpoucxomur HesaBucuMo
OT TOTrO, BHI BuIOpasu pabounit s3uik wim GDB.

Ecnu Bel paspemmnre GDB ycranasmuBaTh pabounil s3bIK aBTOMATHYECKH, TO IPU IOMANa-
HIU B KOI, CKOMIIIVINPOBAHHLIA U3 dailna, Ube UM 3aKaHINBAETCS Ha ‘.ch’, OH IepekyiouaeT
pabounit s3bik Ha Chill. Cm. Pasnen 9.1.3 [Pacnossasanne GDB ucxomsoro sseikal, ¢. 78, mius
IOIOJTHUTEIbHON NH(MOPMAIINN.
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10 UccaenoBanue TabInibl CUMBOJIOB

Komanner, onucanubie B 3TON TJIaBe, MO3BOJISIOT BaM IMOIYYNTH WHGOPMAIIIIO O CUMBOJIAX
(nMeHAX mepeMeHHbIX, (QYHKIUI ¥ THUIIOB), ONPENEIeHHbIX B Balllell mporpaMMe. JTa mHbOpMa-
nusl TPUCYIa TEKCTY Balllell MPOrpaMMbl U He m3MeHseTcst npu ee BeimonHennn. GDB maxomut
5Ty THPOPMANIWIO B TaOINIe CHMBOJIOB Balllell TPOTPAMMEL, B (aiisie, OIpenereHHOM IIPU €r0 BLI-
soBe (cm. Pasmen 2.1.1 [BriGop daitnos], ¢. 10), niam mocpencTBoM OMHON U3 KOMAHI yIIPABICHUS
dainamu (cm. Pasmen 12.1 [Komannsr nuis sagarus daiios], c. 105).

Muorna Bam MOXeT TOTPebOBATHCS COCIATHCS Ha CUMBOJILI, COOepXKaIlne HeOObITHbIE 3HAKY,
kotopele GDB 00bIuHO TpakTyeT Kak pasmenuTenu cjoB. Hambosee 4acTo 3TO BCTpedaeTCs
[PU CCBUIKAX HA CTATWYECKUe IIepeMeHHbIe B APYTUX MCXOMHBIX (ainax (M. Pasnern 8.2 [[Tepe-
MenHBe porpavybl], ¢. 62). MMena daiioB 3amucanbl B 00bEKTHBIX (halljiaXx Kak OTIIAI0UHBIE
cumBosiel, Ho GDB o6eras0 mpomssomuT paszbop TunuIHOrO mMeHu daitta, Hanpumep ‘foo.c’,
kax Tpu cioBa: ‘foo’ . c. Urober GDB unerTudunuposan ‘foo.c’ Kak OMHO CIOBO, 3aKITIOUNTE
€ro B OOWHApHBIE KABBIYKN; HAIIPUIMED,

p ’foo.c’::x
WIEeT 3HadYeHue X B objacTu BunuMmocTu daiia ‘foo.c’.

info address SIMWOL
OnucoiBaer, rme xpauarcs nauubie mjis SIMWOLA. Ilas perucTpoBOil mEpeMeHHOI
COO0ITTaeTCsI, B KAKOM PETrUCTpe OHA comep:kuTcs. i HeperucTpoBOH JIOKaIbHON
IIEPEMEHHON IIeYaTaeTCs CMEIIEHIE B KaJIpe CTeKa, 10 KOTOPOMY IIepeMeHHasl BCerna
XPAHUTCSI.
3amerpTe oTnmume oT KoMaHmbl ‘print &SIMWOL’, xorTopas BooOie He paboTaeT
IJIST PETUCTPOBBIX MEPEMEHHBIX, & MJIs JOKATHLHOW IMEPEMEHHON U3 CTEKa MeYaTaeT
TOYHBIN afIpeC TEKYIIIETO 9K3eMILIIpa IePEMEHHOM.

whatis WYRAV
Hameuaratrs Tun nammbix Boipaxkenus WYRAV. Ha camom meme WYRAV He BbIUumc-
JIAETCs, a MPUCYTCTBYIOIIME B HEM MOGOYHBIE omepanuy (Takume KAk [PUCBANBAHIL
i BBI30BBI (DyHKIMI) He BeimoiHsoTces. Cum. Pasnen 8.1 [Bopaxkenus|, ¢. 61.

whatis BuiBectu THn maHHBIX $, TOCTIEMHEN 3alUCH B UCTOPUN 3HAUCHUI.

ptype IMQ-TIPA
Beisectn onucanme tuma ganabix IMQ-TIPA. EMQ-TIPA moxeT GbITH UMEHEM TH-
ma wiau, s koma Cu, moxer mmeTh ¢dopmy ‘class IMQ-KLASSA’) ‘struct TEG-

STRUKTURY”, ‘union TEG-OB_EDINENIQ’ mmu ‘enum TEG-PEREMISLENIQ’.

ptype WYRAV
ptype BriBectu onmcanme tuna Boipaxkenus WYRAV. ptype oriumuaercs oT whatis Tew,
YTO BBLIBOOUTCS IEeTaJIbHOE ONUCAHUE, a He TOJIBKO UM THUIIA.

Hampuwmep, miis Takoro omucaHums MepeMeHHON:
struct complex {double real; double imag;} v;
5TU NBE KOMaHIbI BEIBEOYT CIEOoyIlee:
(gdb) whatis v
type = struct complex
(gdb) ptype v
type = struct complex {
double real;
double imag;
}
Kak u whatis, ucnoms3oBanue ptype 6e3 mapamMeTpa OTHOCATCS K THUILY $, mOCen-
HeU 3alliCU B UCTOPUMU 3HAUCHUU.
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REG-WYR

BriBecTu xpaTkoe onucaHure BCeX TUIOB, UMEHA KOTOPBIX COOTBETCTBYIOT PEryJisap-
oMy BhIpaxkenuto REG-WYR (uiu Bcex TUIIOB Balleil IporpaMMbl, €CITH BBl HCTIOIb3Y-
ere 5Ty KoMaHIy 6e3 mapamerpa). Kaxmoe mosHOe MMsl THIIA COMOCTABIISETCS TAK,
Kax ecyiu ObI OHO OBIJIO TOJHOW CTPOKOW; TakuM obpasoM, ‘i type value’ BbimaeT
naDOpMAIIO 000 BCEX TUIMAX B BAIIEN IIPOrpAMMeE, UbWM MMEHA BKIIFOUAIOT CTPOKY
value, a ‘i type “value$’ BeimaeT mHGOPMAILNIO TOIBLKO O THIIAX C IOJIHBIM UMEHEM
value.

DTa KOMaHIa OTIMYACTCS OT ptype CIEmyOIINM: BO-TIEPBHIX, KAK U whatis, oHa He
BBIBOOUT HOETAJIbHOI'O OIMCAHUS; BO-BTOPBIX, OHA IIEPEUUCIICT BCE UCXONHBIC (halliIbI,
rge oIpenesieH THIL

info source

[TokaszaTh UM TEKyIIEro MCXOmMHOro (aljla—TO eCTh UCXOMHOro daiia mjis QyHK-
nun, conepmameﬁ TEKYIIYIO TOYKY BBIIIOJIHEHNA, 1 A3bIK, HA KOTOPOM OHa HallCaHAa.

info sources

BriBecTu nmeHna Bcex MCXOOHBIX (GAMIOB Balllell MPOrPAMMBI, HJIs KOTOPBIX UMEeTCs
OTJIaoYHasI NHMOPMAINI, OPraHnu3ys UX B IBa CIUCKA: GaliIbl ¢ y2Ke IPOINTaHHbI-
MU CUMBOJIaMHU, U (PaisIbl, CHMBOJIBL KOTOPBIX OyIoyT IIPOYNTAHBI, KOI1a IIOTpedyeT-
csl.

info functions

BriBecTu umena m Tumn OaHHBIX BCEX OIIPEnCeJICHHBIX (I)YHKLII/IfI

info functions REG-WYR

BriBecTu mMmeHa u THUMBI TAHHBIX BCEX OMPENCICHHBIX (DYHKIUN, YbW MMEHA VIOBIIC-
TBOPSAIOT perymspaoMmy Beipaxkenuioo REG-WYR. Tak, ‘info fun step’ maxomuT Bce
yHKIIUU, UMeHa KOTOpBIX comepkaT step; ‘info fun “step’ maxomuT QyHKUUU C
UMEHAMU, HAUNHAIOIUMUCS CO step.

info variables

HaneuaraTs uMeHa 1 TUIIBI DAHHBIX BCEX IIEPEMEHHBIX, OObSIBIIEHHBIX BHE (DYHKIIUN
(TO ecTh UCKIIIOUas JIOKAJIbHBIE [IEPEMEHHBIE).

info variables REG-WYR

BobiBecTn mMeHa W THIBI HaHHBIX BCEX IEPEMEHHBIX (KPOME JIOKAJIbHBIX), MMEHA
KOTOPBIX YIOBIETBOPSIOT peryiiapaomy Boipaxkenuio REG-WYR.

HexkoTopbie cucTeMbl HOIMYyCKAOT 3aMEIEHUEe OTHE/IBHBIX OOBEKTHBIX (DAaMIoB, CO-
CTABIIAIONINX BaIlly IIporpaMMmy, 0Ge3 ee OCTAHOBKM W Iepe3amycka. Hampumep, B
VxWorks BBI MOxKeTe IIPOCTO MEPEKOMIIMINPOBATE Me(eKTHREIN OOBEKTHRIN (Qailal u
IPOOOJI2KNTH BEIIIOTHEHUE. ECJII/I BBbI pa60TaeTe B OHHOﬁ 3 TaKUX CUCTEM, BBl MOXKe-
Te mo3BoiuTh GDB mepesarpysuTb CHUMBOIBI TSI ABTOMATUIECKN TTEPECOOPAHHBIX
MOTYJTEH:

set symbol-reloading on
3aMeHUTL OneneseHuss CUMBOJIOB IJII COOTBETCTBYIOIIETO KCXOMHOIO
¢daiina, korna o0bEKTHBIN Palil ¢ onpenesleHHBIM UMeHeM CHOBa JOCTY-
TIeH.

set symbol-reloading off
He 3amensTb ompenerneHusi CUMBOJIOB IIPU BCTpede OOBEKTHOTO (aiiia
C TaKUM YK€ MMEHeM 00Jiee OMHOTO pas3a. ITO COCTOSHEUE IO YMOTJa-
HUIO; €C/IM BBl He paboTaeTe B CUCTeMe, OOIIyCKAIOIIel aBTOMaTIIeCKOe
rnepecoOupaHue MOMYJEH, BBl IOJIXKHBI OCTaBUTHL symbol-reloading B
coctossuun off, Tak kax mHaue GDB MoxeT yHUYTOXUTH CUMBOIIBI
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mpu c60pKe GOTBIINX TPOTPAMM, KOTOPBIE MOTYT CONEPXKATH HECKOIBKO
MOLYJIEN C OMWHAKOBBIM WMMEHEM (1/13 Pa3HBIX KaTaJIOTOB Wi OmbIImo-
TeK).

show symbol-reloading
ITokazaTh TekyIyoo ycTaHOBKY on miu off.

set opaque-type-resolution on
Beaur GDB mpoussBomuTh paspelieHne HEOMHO3ZHAYHBLIX TUIIOB. HeomHO3HAUYHBIM
SIBJISIETCsI TUII, ONMMCAHHBIN KaK yKa3aTelb Ha struct, class nim union—HamnpuMmep,
struct MyType *—TO0 €CTh, UCIOIB3YETCS B OMHOM UCXOMHOM (aiiie, XOTs MTOITHOE
omucanue struct MyType HaxomutTcs B npyroM mcxomaom daite. Ilo ymomganuit
YCTaHOBJIEHO B ON.

N3menenust B yCTAHOBKE 5TOH MOOKOMAHION HEe BCTYISAT B CUIIY, IIOKA CIMBOJIBI IS
aTOrO (haiima He OyoyT CHOBA 3arpPyKEHBI.

set opaque-type-resolution off
YxaswiBaer GDB He mpowmsBomuTh pasperrienne HEOMHO3ZHAUHBIX THUIIOB. B 3ToM
cllydae, THUII BBIBOOUTCS CIIEAYIOIIAM 00pa30M:

{<no data fields>}

show opaque-type-resolution
IToxazaTs, TPOM3BOAUTCS pPa3pelleHre HEOTHO3ZHAYUHBIX THUIIOB WM HET.

maint print symbols IMQ-FAJLA

maint print psymbols IMQ-FAJLA

maint print msymbols IMQ-FAJLA
3amucaTh maMn OAHHBIX OTIAHNOUYHBIX cuMBOJIOB B daitn IMQ-FAJLA. Otu xoman-
OBl UCHOIB3YIOTC s orianku kona GDDB, ocyiecTsisionero 4renne CHMBOIIOB.
BxmiouaroTcss TOIBKO CHMBOJIBL C OTJIAINOYHBIME HAHHBIMU. Eciam BBL ucmonb3yere
‘maint print symbols’, GDB BxmouaeT Bce CUMBOIIBI, I KOTOPBIX yiKe COOpaHa
nostaas wadopMmarus: 1o ecTb IMQ-FAJLA orpaxkaeT cuMBOJIBI TOTBKO I TeX (aii-
7108, cuMBOJIBI KOTOpEIX GDB yxe mpountan. Bl MoxeTe ncmonb30BaTh KOMAHIY
info sources, 4TOOBI ompenenuTh, Kakue 3TO dailiabl. Ecianm e BB UCHOTIb3yeTe
‘maint print psymbols’, maMmm moxkasbiBaeT WHOOPMAIMIO O T€X CUMBOJAX, O KOTO-
peix GDB mmeer muine gacTudHyo nHGOPMAIMIO, TO €CTh CHMBOJIBI OLIpPeNeeHbI
B (aitmax, koropsle GDB Tombko mpocMoTpen, HO He TpPOYUTA MOSTHOCTBIO. Ha-
KOHell, ‘maint print msymbols’, BEIBOOUT TOJIBKO MUHUMAJILHYIO HH(GOPMAINIO O
CHMBOJIaX, TPebyeMyIo MiIs KaxXOOoro oO0beKTHoro daitna, u3 xoropeix GDB mpo-
unran Kakme-mubo cuMBoibel. Cwm. Paspmen 12.1 [Komanmer mmss samasms haiiinos|,
c. 105, gns obcyxnenust kaxk GDB cunreiBaeT cumBostsl (B onucannn symbol-file).
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11 3MeHeHne BBIIIOJITHEHMS

Fcnn Bo mymaeTe, uTO HAILIM OMIMOKY B CBOEH IpOrpaMMe, BBl MOXKETe 3aXOTEeTh BBISIC-
HUTH HaBEPHSIKA, IIpUBeNeT JII UCIpPaB/IeHUEe KaxXyIlelcsa OMNOKY K IIPAaBUIILHBIM De3yiIbTaTaM
B OCTaJbHON YACTHU HMPOTPAMMBI. BBl MOXETe MOyYUTh OTBET SKCICPUMEHTUPYs, UCIOIBL3Y S
cpencrBa GDB myis m3MeHeHUs BBITIOTHEHUS TPOT PAMMBIL.

Hampumep, BBl MOKeTE COXPAHUTL HOBBIE 3HAUECHUS B MTEPEMEHHBIX WU SUYEHKAX MaMsITH, TO-
IaTh CBOEN MpOrpaMMe CUTHAJ, TIEPE3AIyCTUTD €€ C IPYToTo agpeca MiTh TaxKe MPekKIeBPeMeHHO
BEPHYTBCS 13 QYHKIIAN.

11.1 IIpucBamBaHue 3HAYEHUN TEePEMEHHBIM

s M3MeHeHHUs 3HAYEHHUs IePEMEHHOI, BHIUMCINUTE BhIpaxkeHrme npucBaumbaHmsa. Cm. Pas-
nen 8.1 [Beipaxenus)|, c. 61. Hampumep,

print x=4

COXpaHsieT 3Ha4YeHne 4 B IMEPEMEHHO X U 3aTe€M BBIBOAUT 3HAYEHUE MAHHOTO BHIPAXKEHUs (KOTO-
poe paBuo 4). Cm. I'masa 9 [Mcnonb3oBanue GDB ¢ pasmuusbIMEI S3bIKAMEI TPOTPAMMEIPOBA-
Hust|, ¢. 77, miis mostyueHust 6osbIeil nHGopMaIy 06 OepaTopax B MONAEPKUBAEMBIX SI3BbIKAX.

Ecnu BBl He XOTUTE BUOETH 3HAUEHUE NPUCBAWBAHUS, HCIOIL3YHTE KOMAHIYy Set BMeCTO
print. Komanna set anasormuHa KoMaHIe print 3a MCKIIIOUEHHEM TOTO, YTO 3HAUYEHUE BhIPa-
JKEHUs He BBIBOIUTCS 1 HE 3aHOCUTCS B UCTOPUIO 3Hadenuit (cm. Paszmen 8.8 [Mcropus suavenniil,
c. 72). BoipaxeHue BBIYUCIISETCS TOIBKO PAIU €0 [eiCTBUSL.

ECJII/I Ha4vaJI0 CTPOKM ITapaMeTpPOB KOMAaHIIbI set BBIMNIAOUT UOCHTUYHO ITOOIKOMAHIIE set,
MCIOTB3YHTEe BMECTO Hee KOMaHIy set variable. DTa KOMaHOa aHAJIOTHMYHA Set, HO HE MMeeT
nonkoMaHn. Hampumep, ecim B Balreil mporpaMMe ecTh IepeMeHHas width, To BbI mosyunTe
omImbKy, €Cjr TMONbITAETECh YCTAHOBATH HOBOE 3HAUYEHME IIPOCTO C IMOMOIIBI0 ‘set width=13’,
notomy uro GDB mmeer xomanmy set width:

(gdb) whatis width

type = double

(gdb) p width

$4 = 13

(gdb) set width=47

Invalid syntax in expression.

Hemomyctumoe Boipaxkenue, 510, KoHeuHO, ‘=47 . I TOTO 4TOOBI MEACTBUTEIHHO YCTAHOBUTH
epeMeHHYI0 IporpaMMbl width, ncmoab3ynTe

(gdb) set var width=47

Tak xax xoMaHIa set mMeeT MHOTO IIOOKOMAHI, KOTOPbIe MOTYT KOH(DINKTOBATEL C NMEHAMU
IepEMEHHBIX B IIpOrpPaMMe, TO XOPOIIEN MPAKTUKOW SBIISETCS WMCIOJIb30BAHUE KOMAaHOBI set
variable BmecTO mpocto set. Hampumep, eciam Balra mporpaMma HMeeT IIEDEMEHHYIO g, Y
BaC BO3HUKHYT IPOOJIEMBI, €CJIM BBl HONBITAETECh YCTAHOBUTH HOBOE 3HAUEHUE C IIOMOIIILIO ‘set
g=4’, motomy uro GDB nmeer xomanmy set gnutarget, KoTopas COKpAIIlaeTCs Kak set g:
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(gdb) whatis g

type = double

(gdb) p g

$1 =1

(gdb) set g=4

(gdb) p g

$2 = 1

(gdb) r

The program being debugged has been started already.

Start it from the beginning? (y or n) y

Starting program: /home/smith/cc_progs/a.out

"/home/smith/cc_progs/a.out": can’t open to read symbols:
Invalid bfd target.

(gdb) show g

The current BFD target is "=4".

[Tepemennast mporpaMMbl g He U3MEHMIACH, I BBl HE3aMETHO YCTAHOBIIIN gnutarget B HEBEPHOE
3HaveHue. s ycTaHOBKM 3HaUEHUs IIEPEMEHHON g, MCIOIb3yITe

(gdb) set var g=4

GDB momyckaer Gosibllle HESIBHBIX ITpeoOpa3oBaHuili B mpucBamBaHusx, ueM Cu; BBl MOXKe-
Te CBOOOMHO COXPAHUTL IeJIoe 3HAYEHNE B IIepEMEHHON-yKa3zaTesle 1 HaobopoT, Ipeobpa3oBaTh
JII00YI0 CTPYKTYPY K JI000H OPYroil, KoTopas IMeeT Ty Ke IJIMHY MM KOpode.

st coxpaHeHUsI 3HAYEHUN B MPOM3BOJBHBIX MECTaX MaMATH, UCIOIB3YHTE KOHCTPYKIIIIO
{...} nmst cosmaHus 3HAUEHUs ONPENESICHHOTO THIIA [0 ONPENEJIEHHOMY anpecy MaMsTh (CM.
Pasmen 8.1 [Beipaxenus|, c. 61). Hampumep, {int}0x83040 ccbutaercs Ha SUEHKY MAMSITH
0x83040 kak Ha Heoe (YTO MPEANoIaraeT COOTBETCTBYIOLINIT pa3sMep U NPEACTABIIEHNE B Ia-
MSTH), U

set {int}0x83040 = 4

3aMUCBIBAET B OTY SUEHKYy IaMsITU 3HAaUYeHue 4.

11.2 IIpomoskxeHue MCHOOJIHEHUS C OPYTOro ajpeca

OGBITHO, KOTa BRI TPOMIOJIXKAETE BHIMTOJTHEHE TPOTPAMMEBI, BBI [I€JIA€TE 3TO C TOTO MeCTa, TIe
OHA OCTAHOBUJIACH, KOMAHOOW continue. BmecTo 3TOro, BhI MOXKeTe IPOMOIKUTH BHITIOITHEHIE
¢ 711000r0 BEIOPAHHOT'O afipeca IIPU IIOMOLIN CJICHYIOININX KOMaHI!

jump UKAZ-STR
Boso6uosuTs BoImosnenue co crpokun UKAZ-STR. Ecmm TaMm ecTh TOYKa OCTAHOBA,
BBINIOJTHEHIE HeMeleHHO npekpainaercs. Om. Pasnen 7.1 [Beison ¢Tpok nexonsoro
rexcral, ¢. 55, mus onucanus pasmuuabix opm UKAZ-STR. Ucnonb3oBanue KOMaHIbI
tbreak BmecTe ¢ jump stBisieTcst 00braHOM mpakTukoit. Cm. Pasmen 5.1.1 [YVeranoska
TOUEK OCTaHOBal, c. 32.

Komanna jump He m3MeHseT HU TEKYLIWH Kanp CTeKa, HU YKa3aTelb CTeKa, HU
CONEPKIMOE KAKUX-JTNOO0 sTIeeK MaMsITH WM PETUCTPOB, KPOME CUeTUNKA IIPOTrPaM-
Mbl. Ecian crpoka UKAZ-STR HaxomuTcsi BHE BBITIOJIHSIOIIENRCS B HACTOSIIEE BPEMS
(yHKIIIU, PE3yIbTATHl MOTYT OBITH CTPAHHBIME, €CIIH 3THU (DYHKINUA UCIOIB3YIOT
apryMeHTBhI WM JIOKAJbHBIE IIepEeMEHHbIE pasHbIXx TumoB. llo sToil mputumue, Ko-
MaHIa jump 3alpallnBaeT IONTBEPXKIEHUE, eCiU YKa3aHHas CTPOKA He HAXOMUTCS
B QYHKIINE, BBIMOIHSIOMIEACsS B HacTosee BpeMs. OmHAKO, maxe CTpaHHBIE De-
3yJBTATHI MPENCKA3YEMbI, €CJIH BBl XOPOIIO 3HAKOMBI ¢ MAIITMHHBIM KOIOM BAIlei
IPOT'PAMMBI.
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jump *ADRES

Bo306HOBUTE BBITTONHEHNE ¢ MHCTPYKIUU, Haxomsaiencs mo agpecy ADRES.

Ha Muorumx cucremax, BbI MOXETE NOCTUYL TAKOTO XKe Pe3yIbTaTa, Kak U ¢ KOMAHIION jump,
COXPaHEHNEM HOBOTO 3HaueHus B peructp $pc. OTimynme B 3aKI0UAETCS TOM, ITO 3TO HE HAUU-
HAEeT BBITOTHEHE BAIIlell TPOrPaAMMEI, & JINIIIL U3MEHseT amapec, ¢ Koroporo BUDET BuImomHsITHCS
mporpaMma, KOToa BhI IMPOIOJKUTE BhimosiHeHne. Hampumep,

set $pc = 0x485

BEITIOJIHSET CIEAYIOLIyI0 KOMaHIy continue mim KOMaHIy IOIIArOBOIO BBHIIOJIHEHHS C alpeca
0x485, a He ¢ TOrO agpeca, Ie Balla Iporpamma ocranoBmwiack. Cum. Pasznen 5.2 [[Iponomxenne
U BBITIOJIHEHUE TI0 maraM|, ¢. 44.

HanGomnee oOmmil ciyvail NCIOIB30BAHUS KOMAHILI jump COCTOMT B BO3BpaTe K BBLIIOJIHe-
HIUIO 9aCTU OpPpOrpaMMbl, BO3MO2KHO C OONBIIIM KOJIUTIECTBOM YCTaHOBJIEHHBIX TOYE€K OCTaHOBA,
KOTOpas yKe BBIIOJIHIIACH, IJIg TOTO YTOOBI UCCIICNOBATh BBIIOJIHEHHIE 0ojiee IeTalIbHO.

11.3 Ilomaua curxHasia BaIlmem mmporpaMmmMe

signal SIGNAL
Bo0306HOBUTD BBHINOJIHEHNE C MeCTa OCTAHOBKHU Balllell IPOT'PaAMMbI, HO HEMEIJICHHO
nonaTh el curuajg SIGNAL. SIGNAL moxkeT OBITH MMEHEM WM HOMEPOM CHUTHAJIA.
Hampumep, Bo MHOrUIX crcremax signal 2 m signal SIGINT—nBa cnocoba momaTh
CUTHAJI TIPEPHIBAHUS.

Hao6opot, eciiu SIGNAL sBisteTcst HyiieM, BBITTOJHEHIE IPOMOJIKAETCS 0e3 momadn
CUTHAJIA. OTO TOJE3HO, €CIIM Ballla MPOTPaMMa OCTAHOBUJIACH M3-33 CUTHAJIA U B
OOBIYHOM ClIydae YBUIOUT €O IPU BO30OHOBJICHUN BBIIOJIHEHUS KOMAHIION continue;
‘signal 0’ IPOHO/IKUT BEBINOJIHEHNUE O€3 CUTHAJIA.

signal He MOBTOPSETCA, KOIOA BBl HAXKIMAECTE BTOPOU pa3 MOCJjie BBIMOTHEHNTS
KOMAHIbI.

Brsos xomanms! signal oTamYaeTcs OT BbI30Ba YTUIUTHI kill m3 000JI09KH. ITomaga cur-
HaJsia mocpencTBoM kill sacrtasisier GDB pemars, uTo menaTh ¢ CUTHAJIIOM, B 3aBUCHMOCTH OT
Tabnun obpaborku curaanos (cm. Paspen 5.3 [Curnass], c. 46). Komanna signal mepemaet
CHATHAJI HEIIOCPEICTBEHHO Balllell IpPorpaMMe.

11.4 Bo3spat u3 dyHKIINU

return

return WYRAVENIE
Bbr MOXeTe 0OTMEHUTD BBIIOHEHIE BbI30Ba, (DYHKIINN C IIOMOIIBI0 KOMAHILI return.
Ecmu Ber 3amaere mapamerp WYRAVENIE, ero 3mauenue mcmosnb3yeTcss B KadecTBe
BO3BPAIIAEMOr0 3HAYCHUS.

Korna Ber HICIIONIb3yeTe return, GDB VHAYTOXAET BBIODAHHBIN KaOp CTEKa (I/I BCE€ Kaapbl
BHYTPHI Hero). Bur moxere cumrars 5TO OpeXOeBPEMEHHBIM BO3BPATOM U3 YHUYTOXKEHHOTO
Kanpa. Ecnn Be1 xXO0TUHTE yKa3aTh BO3BpaIllaeMoe 3HaUYeHNe, 3aaiiTe er0 B KadyeCTBE apryMeHTa
K return.

D10 BHITAIKUBAET BBIGPAHHBIN Kanp creka (cMm. Pasmern 6.3 [Buibop xanpa crexal, ¢. 52) n
BCe IPYTUe Kaapbl BHYTPUA HETO, OCTABIISAS CAMBIM BHYTDPEHHUM KaJp, U3 KOTOPOTO IIPOM3OIIET
BBI30B. OJTOT KAIpP CTAHOBUTCS BBLIODAHHBIM. Y KA3aHHOE 3HAUEHUE COXPAHSETCS B PETUCTPAaX,
HICIIOIB3YEMBIX TSI BO3BPAIIIAEMBIX (QYHKIINEN 3HAUEHUH.

Komanna return He BO30OHOBIISIET BBIIOJIHEHUE; OHA OCTABIISIET IPOIPAMMY OCTAHOBIIEHHON
B TOM COCTOSIHHE, B KOTOpPOM OBl OHa Oblila cpa3y mocje Bo3BpaTa m3 dyHkumu. Hamportus,
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koManma finish (em. Paszmern 5.2 [[Iponomxenue u Beinonaesne 1o maram|, ¢. 44) Bo30GHOBISET
BBIIIOJIHEHUE IO €CTECTBEHHOIO BO3BPATa U3 BHIGPAHHOIO KAIpPa CTEKA.

11.5 BbI30oB ¢pyHKIIUIT OpOrpaMMbI

call WYRAV
Boruncnurs Boipaxenue WYRAV Ge3 orobpazkenus mycThix (void) BO3BpAILIEHHBIX
3HAYCHU.

Bor MoxkeTe ucmonb30BaTh 9TOT BapuaHT KOMAHILI print, ecim XOTUTE BBITOIHUTH (yHK-
IWIO W3 Balllell TPOTrPAMMBbI, HE 3aCOPsIs BBIBOM IIYCTHIMU BO3BPAIIIEHHBIMU 3HAUYCHUSIMU. Kcan
pe3yabTaT He IIyCTOH, OH BBIBOLUTCS U COXPAHSIETCS B MCTOPUU 3HAUEHUI.

s A29K, ycramasmuBaeMasi mojib3oBaTeseM nepeMeHHast call_scratch_address samaer
oJIoXKeHme paboueit 06acTu, KoTopas OymeT ucrnoiab3oBaThes, Korna GDB Be3eBaeT GyHKIIIIO
HA IeJIEBOI MAIllnHE. JTO HEOOXOMUMO, TaK KaK OOBITHBIN METOM pa3MeIleHus pabouei obmacTu
B CTeKe He paboTaeT B CUCTEMAaX C Pa3de/IbHBIMU O0JIacTIMU KOMAHI U TaHHBIX.

11.6 BHeceHue M3MEHEHUN B IIPOTpPaAMMYy

ITo ymomaanuio, GDB oTkpriBaeT daiin, comepKaiiuii NCIIOIHIEMBIN KO BAIIIEN TPOTPAMMBI
(unu Gaiin mammna maMsATH), B PEXUME TOJIBKO [l YTEHUs. OTO MPENOTBPAIAeT CITydailHble
U3MEHEHUST MAIIIMHHOTO KOMA; HO HTO TaKXKe MPEeNOTBpAIaeT U IPEeOHAMEPEHHOE HCIPABIICHUE
IBOMYHOIO (hailjia Balllell TPOrpaMMBbL.

Ecnu BbI XoTUTE NMETH BO3MOXKHOCTD UCIIPaBJIATH HBOHquIﬁ KO, BBl MOXK€Te€ yKa3aThb 3TO
SIBHO C TIOMOIIIBIO KOMaHIbI set write. HaHpI/IMep, BBl MOXKETE 3aXOTETh YCTAHOBUTHL BHYTPCH-
H1IE Q)HaI‘I/I OTJIaQOKM MJIN HaxKe CIeJiaThb aBapI/II;'IHBIe UCIIPpaBJICHU.

set write on

set write off
Ecnu et ycranosute ‘set write on’, GDB orkpriBaeT ucnonusemsbre dhaiiianl u daii-
JIBI TAMIIOB TTAaMITU B PEXUME NI UTEHUS U 3aIIICHU; €CJIU BBl yKaxeTe ‘set write
off’ (ycranasnusaercs 1o ymondanuio), GDB oTkpbiBaeT ux B pexxume TOIBLKO [IIIs
UTEHUSI.

Ecnu BoI yxke 3arpy3uin ¢aiii, TO ocie yCTAHOBKU set write BaMm He0OXOOMMO 3a-
IPY3UTH €ro CHOBa (MCHONIB3Ysl KOMaHIbl exec—file umu core-file), 4TOOBI HOBBIE
YCTaHOBKM BCTYIWJIN B CHUILY.

show write
ITokazaTh, OTKPBITHI UCIOMHsSIEMbIe Gaiabl U (Dalabl JaMIOB MaMSITH OIS 3aIIUCH
MM HET.
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12 danmasr GDB

GDB momxen 3HaTh uMs (daiija IporpaMMbl, KOTOpas OyHoeT OTIAaXKUBATHCS, UTOOBI MPO-
YUTATh €ro TaOJIUIly CUMBOJIOB U YTOOBI 3amyCcTUTh ero. [limsa oTnamkm mamma maMsaTH OT
TPEBIAYIIETr0 BBIOIHEHNS, BBl TakXke HOKHBL coobiuTs GDB nMms sToro daiira.

12.1 Komannb! nJis 3aganus Ganion

Ber moxkeTe ykazaTh mMena ucmosHsemoro daiina um daira gamma mamaTa. OOBYHO 5TO
nenaercs BO BpeMms BbizoBa GDB, ucnomnssys mapamerpst ¢ komanmamu 3amycka GDB (cm.
I'masa 2 [Bxon u Beixon u3 GDBJ, c. 9).

Wuorna Bo Bpems cearnca GDB meobGxomumo mepeiitu K mpyromy datiny. Wmam BBl MoxkeTe
samyctuth GDB u 3a6b1Th yKazaTh Gaiii, KOTOPBIH XOTUTE UCIOIb30BaATh. B 9TUX CuTyanusx
noste3ubl komauasl GDB mis 3amanus HOBBIX (aitios.

file IMQ-FAJLA

Ucnonb3oBats IMQ-FAJLA B xagecTBe mporpamMmel miisd oTiaanku. 3 Hee anTaroTcs
CUMBOJIBI U COIEPKAHUE HEM3MEHIeMOn maMsaTu. Takke oHa SIBIISETCS IPOTPAMMOI,
KOTOpAas BBINOJIHIETCS IIPU WCIOIB30BAHUM KOMAHIBI run. KEciau BBl HE yKaXKeTe
kaTajor, u daia #He GymeT HalimeH B pabouem karosore GDB, om ucmonesyer me-
pemenHyio cpenbl PATH B kadecTBe CIUCKA KATaJIOTOB IJIS IIOMCKA, TOYHO TakK XKe,
KaK 3TO nejaeT 000JIovuKa, KOT[a HUINET MPOrpaMMy [Jis BbINOIHEHus. Vcmomb3ys
KOMAaHIy path, BbI MOXeTe M3MEHUTH 3HadeHre 3Toi mepemenHoit kak mis GDB,
TaK U IJIS Balllell IPOrPaMMBbI.

B cucremax c orobpaxkaemMbiMu B TaMsIThb (daingamu, wHOOPMAIUS U3 TaOIUIIBI
cumBoinioB mist IMQ-FAJLA moxeTr xpanmThes BO BermomorarenbHOM daitme ITMQ-
FAJLA.syms’. Ecam sto Tak, GDB ocymectsiser oTtobpaxeHue TabIAIBI CHM-
BosioB m3 ‘IMQ-FAJLA.syms’, 3amyckasch HaMHOTO ObicTpee. CMOTPUTE ONUCAHUS
kioueil daiios ‘-mapped’ u ‘-readnow’ (IOCTYNHBIX ¢ KOMAHIHON CTPOKHU U B KO-
mannax file, symbol-file mwim add-symbol-file, ONMCAHHBIX HIIKE), IJIsI [IOJLY-
qeHust O0JIbIell THOOPMAIIINT.

file file 6e3 mapameTpoB BesuT GDB yHUYTOXUTE IH00YI0 MMEIOIIYIOCS THGOPMALIITIO
Kak 00 mcnosHseMoM (daiie, Tak u O TabJIUIEe CUMBOJIOB.

exec-file [ IMQ-FAJLA ]
YkaselBaeT, uTO mporpamma, KOTOpas MOJKHA ObITh BBINOJHEHa (HO He Tabimmna
cumBoiioB), Haxonutcs B IMQ-FAJLA. Ecmu meo6xommmo, GDB umer Bamry mpo-
rpaMMmy ¢ oMotk mepemennoir cpensl PATH. Orcyrcrsue IMQ-FAJLA osmauaer,
UTO HEOOXOMUMO YHUUTOXUTH MHGOPMAIINIO O BBITIOIHIEMOM Qaiise.

symbol-file [ IMQ-FAJLA |
Yurare naopmanuio Tabnumsbl cumBosioB u3 daiia IMQ-FAJLA. Ilpu meobxomu-
MOCTH TIPOM3BOMUTCS TIOUCK C TIOMOIIBIO TTepeMeHHon cpenbl PATH. [l mosryueHms
TabIUITBl CUMBOJIOB U UCIOJTHSIEMOHN ITPOIPaMMBI M3 OMHOTO W TOTO XKe (ailja, mcC-
noab3yiTe xomanny file.

symbol-file 6e3 mapameTpos cOpaceiBaeT napopMmanuio GDB o Tabnuie cumBoios
BAIIlel TTPOTPaMMBI.

Komanna symbol-file Berut GDB 3a0pITh comep:KiMOe CBOUX BCIIOMOTITEIBHBIX
[IEPEMEHHBIX, NCTOPUIO 3HAUEHUN M BCE TOUYKW OCTAHOBA U BBIPAXKEHUS ABTOMATH-
YECKOTO OTOOpakeHms, TaK KakK OHU MOI'yT CONEPXKATh YKa3aTelll Ha BHYTDEHHIE
MaHHBIE, XPAHSIINE CUMBOJIBI U TUNBI TAHHBIX, KOTOPBIE SIBIISIIOTCS YaCTbIO JAHHBIX
cTapoi TabInIBl CUMBOJIOB, yHIUTOXKeHHON BHyTpu GDB.



106 Ormanka ¢ nomornsio GDB

symbol-file He MOBTOPAETCH, €CIIM Bbl CHOBA HaXXIMaeTe IIOCJIe IIE€PBOIO BBI-
TIOJTHEHU .

Korna GDB ckoudurypupoBas st OpenesieHHON CPEebl, OH PACIO3HAET OTJIAL0U-
HyI0 nHQOPpMAIWO B TOM (popMaTe, KOTOPBII OOBITHO T€HEPUPYETCS IIJIsl STOU Cpe-
Obl; Bbl MOXKETE HCIIOJIb30BaTh WM KOMHOUJIATOP GNU, MM OPYyIruUe KOMIIUIATOPEI,
KOTOPBIEC TPUOCPXKUBAIOTCI MECTHBIX COTJIAIIICHU. Ha,I/IJIy‘{I_HI/Ie pPeE3yIbTaThl 00OBIY-
HO MOCTUTAIOTCS C TOMOIIBI0 KOMIOMWIATOpa GNU; HAIPUMeEp, HUCIOIb3Ys gCC, BbI
MOXKETe CO3HABATH OTJIANOUYHYIO WHGOPMAIINIO ISl ONTUMU3UPOBAHHOIO KOOA.

Hstst GONMBIMHCTBA TUMOB OOBEKTHBIX (DAMIIOB, 3a MCKIIOUEHHEM CTAPBIX CHCTEM
SVR3, ucnonesytommux COFF, xomanna symbol-file OOBIYHO HE CUUTHIBACT Ta-
GIIUITy CUMBOJIOB Cpa3y IEINKOM. BmecTo 5Toro, oHa GBLICTPO CKAHUPYET ee s
OTIpeneseHns, KaKue UCXOMHBbIe Galliibl U CUMBOJIBI B Heil mpucyTcTBYIOT. IleTamm
YUTAIOTCS TIO3%Ke, IO OMHOMY UCXOTHOMY (aility 3a pas, mo Mepe HeOOXOMNMOCTH.

Takas cTpaTerus YTeHns B IBE CTAINN UCTIOIL3yeTCs s Toro, utobbl GDB BI3bI-
BaJics ObICTpee. 3a UCKITIOUEHNEM PENKUX Tay3, YTeHNe JeTajleill TaOIuIbl CUMBOJIOB
715 KOHKPETHOTO MCXOOHOTrO dailyia B OOJBIIMHCTBE CiIydaeB NPAKTUIECKU He3a-
metHo. (Komanma set verbose mo3BosisieT Npu KeJAHUM IIPEBPATUTH OTH T1ay3bl
B coobwenus. Cm. Pasmen 15.6 [HeoGs3arenpHble IpemynpexaeHns U COOOIIECHNs),
c. 154.)

Mer errie He peanu3oBaiu nByxcrynernuaryio crpareruto urenus mist COFF. Korna
Tabauna cuMBosioB coxpaneHa B dopmare COFF| symbol-file cumThIBaeT HaHHBIE
TabJIUIBI CUMBOJIOB Cpa3y MOJIHOCTBIO. 3aMerbTe, uTo “stabs-in-COFFE” Bce xe pe-
anm3yeT OBYXCTYIIEHUYATYIO CTPATErnIo, TaK KaK OTJIal09Has NHPOpMAIUsI PeaJIbHO
xpauuTcs B dopMmate stabs.

symbol-file IMQ-FAJLA [ -readnow | [ -mapped |

file IMQ-FAJLA [ -readnow | [ -mapped |
Ecmu Ber xoTuTe 0BITH yBepensl, uto y GDB ecTs Bes Tabnuia cCuMBOIIOB IETINKOM,
Bbl MOXKeTe OTMEHUTDb ABYXCTYIEHYATYI0 CTPATErHI0 UTEHWs TaOJUIbl CUMBOJIOB,
UCIIONB3Ys mapaMeTp ‘—readnow’ ¢ J060 KOMAHIOI, 3arpyKaroieil MHOPMAIIO
TaGIIUIBI CIMBOJIOB.

Ecnu orobpaxkaembie B maMsaTh Gaiiabl JOCTYIHBI B BAIIEH CHCTEME Uepe3 CUCTEM-
HBIN BBI30B mmap, BBl MOXKETE HCIOIB30BATHL APYTON mapaMerp, ‘—~mapped’, 4TOOBI
GDB 3amuceiBam cuMBOIIBL 415 Ballleldl IPOrpaMMbl B Gafiil MHOTOKPATHOIO UCIIOJIb-
soBauus. [locnenytomme ceancer ornanku GDB oTobpaxaioT nuboOpMAaIIiO O CHM-
BOJIAX M3 9TOTO BCIOMOTATEIBHOrO dailia (ecim mporpaMma He M3MEHUIACH), BMe-
CTO TOro, YTOOBI TPATUTh BPEMs Ha UTEHME TAOJIUILI CIMBOJIOB U3 HCIOJTHSIEMON
nporpammsel. Mcnonb3oBanne napaMerpa ‘—-mapped’ Ipou3BOOUT TakKoi ke 3hDEKT,
xak Bb130B GDB ¢ xmouem komannHoit cTpoku ‘-mapped’.

Bor MmoxeTe mcnonb3oBaTh 06a mapamMeTpa BMeCTe, YTOOBI ObLITH YBEPEHHBIM, UTO
BCIIOMOT'aTeJILHBIN (Pallyl CUMBOJIOB COOEPXKUT BCIO MHPOPMAIIMIO O CUMBOJIAX Balllel
IIPOrPAMMBI.

Bcmomorarenbubiii  ¢aiisi  CUMBOJIOB /I HOPOTPAMMBI  Myprog Ha3bIBAETCS
‘myprog.syms’. Ecnu sToT daitnn cymecTByer (1 cO3MaH MO3Ke, 4eM COOTBETCTBY-
fomtas ucnonHsgemas nporpamma), GDB Bcerma mbrraeTcst MCIoNb30BaTH €ro mpu
OTJIaKe mMyprog; He TpeOyeTcs HUKAKIX CIeIUAIbHBIX KJII0Uell Wil KOMAaHI.

daitn ‘. syms’ sBAgeTCS CHEMUMUUHBIM 711 pabOUell MAIMHLI, Ha, KOTOPO BbI BbI-
seiBaeTe GDB. On comepx)uT TouHbIN 006pa3 BHyTpeHHel Tabauis cuMmsoiios GDB.
OH He MOXeT OBITH HCIOJIB30BaH OMHOBPEMEHHO Ha PasHbIX pabounmx miaaTdopMax.

core-file [ IMQ-FAJLA |
Omnpenernsier MecTOHAXOXKIEHUE (Dalia maMIa MaMsITH, KOTOPBIA OyoeT UCIOIb30BaH
kax “comep:xkumoe mamsaTu . OOGBIMHO (DARIBI HAMIIOB TAMSITH CONEPKAT TOIBKO
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HEKOTOpPBIE YACTH aIPECHOTO MIPOCTPAHCTBA Iporiecca, co3nasirero nx; GDB moxer
obpalaThCs K UCHOJHAEMOMY (hailily 3a OPYTUMU YacTIMI.

core-file Oe3 mapamMeTpa yKa3blBaeT, UTO allyl JamIa IaMsITH UCIOIb30BATHCS
HE JIOJIKEH.

O6paTuTe BHIMaHME, ITO GANIT JAMITa TAMITH UTHOPUPYETCS, €CIN B TAHHOE BPEMS
Ballla IporpamMma, Beimostasercs nop yupasienunem GDB. Tak uTo eciu BbI BBITOJ-
HSJII TIPOTPAMMYy, U 2KeJaeTe BMECTO 3TOr0 OTIAnUTL Gaiijl Hamia, BbI HOJIXKHEI
yOUTH TOAMIPOIIECC, B KOTOPOM BBITIOJTHSIETCSI Ballla IporpammMa. s 5Toro mcnosb-
syi#iTe komauny kill (cm. Pasmen 4.8 [YHuuToxenue noueprero mporeccal, c. 25).

add-symbol-file IMQ-FAJLA ADRES

add-symbol-file IMQ-FAJLA ADRES | -readnow | | -mapped ]

add-symbol-file IMQ-FAJLA -sRAZDEL ADRES
Komanna add-symbol-file cUmThIBAET NOMOJHUTENBbHYIO HHGOPMAIUO TabINIIbI
cumvBosioB u3 (Qaitima IMQ-FAJLA. Bbl mO/mKHBI UCHOIB30BATDL 9Ty KOMAaHIY, €CIIN
dai IMQ-FAJLA 6but muaaMudecku 3arpykeH (IPYTUME CPENICTBAMU) B BBIIOJIHS-
forryiocst mporpamMy. ADRES momxken ObITh agpecoM MaMsTH, IO KOTOPOMY ObLI
sarpyxen ¢aiur; GDB cam ero ompenenuth ne moxeT. Bel MOxeTe ykazaTh IOIOJI-
HUTEJIBHO MPOm3BOIbHOE KojmdecTBO map ‘-s RAZDEL ADRES’, uTo6bl sSBHO yKa3aThb
uMs pasnena u 6a30BBIT amgpec s Hero. Bel MoxeTe yka3aTh npou3Bosibabiii ADRES
KaK BBIDaXKEHUE.

Tabmuma cumsosio u3 daitta IMQ-FAJLA nobasisercs k Tabimie, U3HAYAILHO
CUNTAHHON To KomaHme symbol-file. Brr MoxkeTe mcmoinb3oBaTh KoMaHoy add-
symbol-file Ipou3BOILHOE YNUCIIO pa3; IPOYUTAHHBIE TaKUM 00pa30M CHMBOJILHLIE
TaHHBbIE NOOABIISIFOTCS K CTAPbIM. YTOOBI YHUYTOXUTH BCE CTAPBIE TaHHBIE, NCIOIIb-
3yiTe KOMaHy symbol-file 0Oe3 apryMeHTOB.

Komanna add-symbol-file He HOBTOpSIETCsI, €CIIM Bbl HaXKUMaeTe TIOCJIE ee
TICHOJIB30BAHIS.

Yro6br m3meHuTh ciocob ob6paborku GDB Tabmuisr cumBonos mis IMQ-FAJLA, Bor
MOXKETe UCIOJIb30BATh mapaMeTpsl ‘-mapped’ u ‘-readnow’ Tak e, KAK U C KOMaH-
nont symbol-file.

add-shared-symbol-file
Komanna add-shared-symbol-file MoxkeT OBITH KCIOIBL30BAHA TOJIBLKO Ot Mo-
torola 88k B omeparmonnoit cucreme Harris CXUX. GDB wutier pasnensemoie 6u6-
JIMOTEKN aBTOMATWYECKN, OMHAKO, €CJIM OH HE HAXONWUT BAIIUX, BBl MOXKETE BBIIIOJI-
HuTh add-shared-symbol-file. DTa KOMaHIa He UMeEET apr'yMEHTOB.

section Komanna section m3menser 6a3oBwill ampec pasnerna RAZDEL Beimosmmsemoro daiiaa
B ADRES. D10 MOXeT OLITH UCIIOIL30BAHO, €CIIA BBIIOJHAEMBIN (hailjal He CONEPKUT
AIPecoB pa3esos, (YTo mMeeT MecTo st opmaTa a.out), Win Korga amgpeca, yKa-
3aHHBIC B caMoM (aiisie, HeBepHbI. KaXOBIl pasmes OOMKeH M3MEHSITHCS OTICIBLHO.
Komanma info files, onmucannas HIXKe, IEPEUNCIIIET BCE PA3NEBI U UX apeca.

info files

info target
Komanner info files u info target SBIAIOTCS CHHOHUMAMU; OHU 00€ BBIBOIST
Tekyuryto uenb (eMm. ['masa 13 [Onpenenenne ornanousoin tenu|, ¢. 111), Bkimogas
MMeHa, BBITOJIHsIeMOro daiiyia u dgailyia mnammna nmamsaTu, ucnoibsyeMbrx GDB, u daii-
JIOB, 13 KOTOPBIX OBLIN 3arpyzkeHbl cuMBOJIbL. Komanna help target BBIBOOUT Bce
BO3MOXKHBIC 1IEJIN, & HE TOJIBKO TEKYIIyIO.

Bcee xomannwr niis 3amanus GaiioB JOMYCKAIOT B KAYECTBE apT'yMEHTOB KakK abCOTIOTHBIE, TaK
u oTHOCUTEbHBIE nMeHa ¢aitioB. GDB Bcerma mpeobpasobiBaeT uMst aiiiia K aOCOTIOTHOMY 1
3aIIOMHIHAET €r0o B TaKOM BHIIE.
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GDB nonnepxuBaetr pasmensemble oubaumorexku wa HP-UX, SunOS, SVr4, Irix 5 u IBM
RS/6000.

Korma Bbl maeTe koMaHmy run, win Korma uccienyere dain gamma namstu, GDB aBroma-
THYECKH 3aIDYKAET OIPENENICHNs CUMBOJIOB U3 pasnelseMbix 6ubaunorek. (OmHako, eciiu Bbl HE
oTnaxusaere dait nammna, GDB me mormMmaeT cchUIKM Ha GYHKIIUN U3 pasnesiseMoil oubaimore-
KU OO0 TOr'o, KaK BBI BBIIIOJIHUTE KOMaHIOY I'll].'l.)

Ha HP-UX, ecnn mporpamma 3arpyxaet pasmerseMyo 6ubnnoreky sisHo, GDB aBTomarn-
YeCKU 3arpyxkaeT CUMBOJIBL B MOMEHT BbI30Ba shl_load.

info share
info sharedlibrary
BriBecTu mmena pasmernseMbIx 6uOINOTEK, 3arPYKEHHBIX B JAHHBI MOMEHT.

sharedlibrary REG-WYR

share REG-WYR
3arpys3uTh CHMBOJIBI PA3HeIsSeMbIX OMOINOTEK OOBEKTOB It (PARIOB, YIOBIETBO-
PSIOIINX PeryiIsIpHOMY BbIpaxkeHmio Unix. Takxke Kak W Iy aBTOMATUYIECKU 3a-
T'PYXKEeHHBIX (HallJIoB, 3TO 3arpykaeT TOJIBKO pasleiseMble OmOImoTekn, Tpebye-
MBI€ Ballleil MpOorpaMMon miis ¢daiia maMia maMsTH WX [IOocjie BBOma run. Kcianm
REG-WYR omy1ttero, 3arpyKaioTcs Bce pasnesiseMmbie 6ubuoTeku, TpebyemMble Balrei
TPOrPaMMO.

B cucremax HP-UX, GDB cam onpenenser 3arpysky pasneiseMoil OubIrOTeKr U aBTOMa-
TUYECKU CUNTHIBAET CUMBOJIBI U3 HEe, 10 HEKOTOPOTO M3HAYAIILHO YCTAHOBJIEHHOTO MTOPOTOBOTO
3HAUEHUS, KOTOPOE BBl MOXKETE MPU KEJTAHUN U3MEHUTD.

ITocsie 5TOro0 MOPOTOBOTO 3HAYEHWS, CHMBOJIBI M3 Pa3HeiIsIeMbIX OUOIMOTEK MOJIKHBI 3arpy-
KaTbcs sBHO. s 3arpy3km 5TUX CHMBOJIOB, HCHOJB3ylTe KoMmaHny sharedlibrary IMQ-
FAJLA. bBasoseiii agpec pasmensemoil 6uGmauoreku omnpenenasercs GDB aBromaruuecku u BbI
HE IOJIXKHBI €r0 3a1aBaTh.

,H.Hﬂ OTO6pa.}KeHI/I$I NN yCTAaHOBKHU IIOPOI'OBOI'O 3HAYECHUI, I/ICHOJH:3YI7IT€ clieaymomuue KOMaHOblL:

set auto-solib-add POROG

YcranaBnuBaeT pasMep IMOPOra aBTOMATHYECKOW 3arpy3ku B MerabanrTax. Eciau
POROG memyseBoil, CHMBOJIBI U3 BCEX OMOIMOTEK pas3meisieMblXx 00BEeKTOB OyIOyT 3a-
IPyXkaThCsl aBTOMATHYIECKN, KOTOa IIporpaMMa HAauUWMHAET BBIIOJHEHHE W KOTOa
IUHAMIYIeCKU KOMIOHOBIIUK nHGopMmupyeT GDB o Tom, uTo 6bL1a 3arpy:keHa HO-
Basg OMOIMMOTEKa, MO TeX TOpP, MOKa TabJINIa CHMBOJIOB HTPOTPAMMBI U OHOIMOTEK
HE IIPEBBICUT 3TOT IIOPOT. B IOIPOTUBHOM CJ/Iy4da€, CAMBOJIBI HOJI2KHBI 3aIr'Dy2KaTbCs
BPYUHYIO, Ipu momornu koMaHnbl sharedlibrary. Ilo ymomganuio, mopor paseH
100 merabaiiTam.

show auto-solib-add
OTo6pa3uTh BEMUUMHY TEKYIIETO MOPOra aBTOMATUIECKON 3arPy3Ku B MerabaiiTax.

12.2 Onmbku uTeHus: GanjioB C CUMBOJIAMU

IIpu urenun daitna cumBosos, GDB unorma craikuBaeTcs ¢ TaKUMU IIPOOIEMaMU, KaK TH-
I CUMBOJIOB, KOTOpPbIE OH HE PACIIO3HAET, WM M3BECTHBIE OIMMOKN BBIBOAA KoMmuiIsTopa. llo
ymomruanuo, GDB ne coobmiaer Bam 0 Takux mpobiiemMax, Tak KaK OHUM CPABHUTEIBLHO OOIIue
U TIPEXIE BCErO MPENCTABJISIOT WHTEPEC I JIIONEH, 3aHUMAIOIINXCS OTJIAIKON KOMITUJIITOPOB.
Ecau Bam maTepecHa muGOpPMAIAS O MJIOXO CO3MAHHBIX TAOIUIIAX CUMBOJIOB, BBI MOXKETE 3a-
npocuth GDB meyaraTh TOIBKO OMHO COOBIIEHUE IO KayKIOMYy THILY IIPOOJIEM, HE3ABUCUMO OT
TOTO, CKOJILKO Pa3 MpobIieMa MOSIBITSIETCS; Wi Bbl MoxkeTe nonpocuTh GDB mamegarars 605bime
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COOOILIeHNH, YTOOBI yBUIETH, CKOJIBKO pa3 IpobiieMa BcTpedasach, KOMaHION set complaints
(cM. Paspen 15.6 [HeoGsi3aTenpHble IpenynpexaeHus 1 coooenus), ¢. 154).

ITeuaraemure COOOIIEHNSI U X S3HAQUECHIUA, BKJIIOUAIOT:

inner block not inside outer block in SIMWOL
WNudopmanus 0o cUMBOJIaX IOKa3LIBAET, Iie O0JACTU CUMBOJIOB HAUMHAIOTCSI U 3a-
KaHUMBAKOTCA (HAmpuMep, B Havase GyHKIuu win 6JI0Ka OnepaTopoB). DTa ommoka
VKa3bIBAET Ha TO, YTO BHYTPEHHUI 00K BUOUMOCTH HE COHNEPIKUTCH IEIMKOM BO
BHEIITHEM.

GDB ob6xomut mpobieMy, paccMaTpuBasi BHYTPEHHUN OJIOK TakK, KaK eciium Obl OH
UMeJI TaKyIo e 00JIaCTh BUAUMOCTH, YTO U BHEINHUN. Kciau BHEITHUN GIIOK HE SB-
ngercs pyuknuent, B manaoM coobmenun SIMWOL moxer ObiTh mokasan kak “(don’t
known)”.

block at ADRES out of order
CumBonbHas nHGOPMAIUS s O6JIOKOB CHMBOJILHBIX OOJIACTEN MOJIXKHA, MMOSBIISITHCS
B IOPSIOKE YBEIUYEHUs anpecoB. lammas ommbKka yKasnIBaeT, 4TO 5TO HE Tak.

GDB =e perraet 910t TPOGIEMBL, U ¥ HETO BO3HUKAIOT TPYIHOCTY IPU OMPENETICHIN
MEeCTOIIOJIOKEHIST CIMBOJIOB B MCXOMHOM (haiijie, CUMBOILI KOTOPOIO OH CUMTHIBAET.
(Ber wacTo MOXKETE OMpEmeNUTh UMs IIOBPEKIEHHOIO UCXOMHOTO dailia, ykaszas set
verbose on. Cm. Pasnen 15.6 [HeobGs3aTenbHble mpemynpexaeHus 1 COOOIIeHNsI),
c. 154.)

bad block start address patched
CumBomnbHast uabOpMAaIus s GJIOKOB CHMBOIBHBIX O0JIACTEN MMEeT MEHBINWI Ha-
YABHBIN AIpEeC, UeM Y TMPEIIIECTBYIOIIEN CTPOKI MCXOMHOTO TekcTa. V3BecTHO,
970 510 npoucxonuT B KomnuisTope Cu SunOS 4.1.1 (u 6osee paHHUX BEpCUsX).

GDB obxonuT nmpobiemy, obpabaTsiBas GJI0K CUMBOJIBHON OOIACTU KaK HAUMHAIO-
IIIANCS C TPENBbIIYIIEN MCXOMHON CTPOKM.

bad string table offset in symbol n
CuMBOJI ¢ HOMEPOM N CONEPKUT yKazaTellb Ha TaOJIHUILy CTPOK, KOTOPBIHA IIPEBOCXO-
IUT pasMep TaOIUIIbL.

GDB o6xonut npobiieMy, cauTasi, 9T0 CUMBOJI IMeeT uMs £00, UTO MOXKET BBI3BATH
npyrue npobJIeMBbl, eCiII MHOTO CUMBOJIOB 3aKAHUIUBAIOTCSI 3TUM UMEHEM.

unknown symbol type Oxnn
CumBonbHas nHOOPMAINS CONEP:KUT HOBbIE TUIBI NaHHBLIX, KoTOpble GDB ere He
3HaeT, KaK CUUTBIBAThb. OXNn—3TO THUIl CUMBOJIa HEBEPHO MCTOJIKOBAHHOU MHQOP-
Malliy, B IIECTHAOIATEPUIHOM BUIE.

GDB o6xonuT ommbKy, UTHOPUPYS 3Ty CUMBOJIBHYIO WHMOPMAIUIO. DTO OOBITHO
MO3BOJIIET BaM OTJIAIXKUABATH IIPOTPAMMY, XOTsS HEKOTOPBIE CUMBOJIBI I HEOOCTYII-
HBL. Ecin BBI CTOJIKHETECH C TaKOH IIPOOJIEMON 1 XKejlaeTe ee OTIAIUTh, BbI MOXKeTe
OTJIaoUThL gdb € MOMOIIBIO HETO XK€, YCTAHOBUB TOYKY OCTaHOBa Ha complain, 3a-
TeM OouTH OO pyHKIuM read_dbx_symtab m uccienoBaTh *bufp, 4TOOB yBUOETH
CAMBOJI.

stub type has NULL name
GDB He MOxkeT HaWTHU IOJIHOE OIpeNeeHne I CTPYKTYPhI WIN KJIacca.

const/volatile indicator missing (ok if using g++ v1l.x), got...
B cumBonbrO#I nrdopMmarmy mist dysknun-diaeHa Cu++ IpomyieHa HeKOTopash MH-
(dhopManus, KOTOPYIO MOCJENHIE BEPCUN KOMITUISITOPA MOJIKHBL ISl HE€ BHIBOMUTD.

info mismatch between compiler and debugger
GDB =me moxeT pa3obpaTh cnenudukanun TUNA, BEIBEIEHHON KOMIIIITOPOM.



110 Ormanka ¢ nomornsio GDB



['masa 13: OmpeneneHue OTIAIOTHON TIEITH 111

13 OmpenesieHne OTJIAOYHON IT€JIU

CELX—>To0 cpema BLITTOSHEHUsI, 3aHATAS Balllell TPOrPAMMOI.

Yacro GDB BemonuseTcs B TOi x)e paboueil cpee, YTO U Ballla TporpaMMa; B 9TOM CIIydae,
OTJIamOYHAs IIeJTb 3a7IaeTCsl HEeIBHO B MOMEHT HCIOIb30oBaHus koMaun file mmu core. Korma
BaM HyXHa 60sbIras rubkocTb—HamnpuMep, Boinosaenne GDB wa npyroit maruse, wim yupas-
JIeHme aBTOHOMHOI CUCTEMOU Uepe3 ITOCIENOBATETLHBIN ITOPT MU CUCTEMON PEabHOTO BpeMEHN!
gepes coequuenune TCP /IP—sbI MoXxeTe UCHOIB30BATH KOMAHIY target s Openesie sl el
OMHOTO 13 TUNOB, CKOH(GUTrypupoBanubix misd GDB (cm. Paspen 13.2 [Komammer mist yrpasienns
nessmul, ¢. 111).

13.1 AxTUBHBIE 1IEJIN

Cy1iecTByeT Tpu Kitacca Ieneil: Tponecchl, Gaiyibl JaMIIOB TaMSITH W BBIIOJHsIEMbIe (aii-
ser. GDB moxeTr 06pabaTsiBaTh OMHOBPEMEHHO [I0 TPEX AKTUBHBIX IEJIEl, IO OMHON B KAXKIOM
Kjacce. ODTO TO3BOJET BaM (HAIPHMED) 3allyCTUTH MIPOIECC M MPOBEPSTH €ro NEeNCTBUs, He
mpepbIBas Bamly paboTy Ham GaiyioM maMmia.

Hamnpumep, eciu Bel BeinonHsere ‘gdb a.out’, To ucnonHseMslil Gaili a.out sBISETCS €LUH-
CTBEHHOII aKTUBHOI IeNblo. Ecin Bbl HasHaunTe Takxke Gailil qaMia—BO3MOXKHO OT IPEIbIILY-
IIer0 BBIOJIHEHUs, 3aBEPILINBLIErOCs OMIMOKON u cosmasiuero nammn— torga GDB umeer nse
AKTUBHBIE IeJIM 1 UCIIOIB3YeT UX BMeCTe, IPOCMAaTpuBas CHadasa (Hailyl gaMIia, a 3aTeM UCIOJ-
HSEMBII (Dailyl, [JIs BBIIOJIHEHUs 3alpoCcoB K aapecaM mamsatu. (OGBIYHO 5TH IBa KIIACCA Leeil
IOTOJHSIOT APYT APYra, Tak Kak (ailyibl JaMiia IaMsITH CONEPKUT TOIBKO IMaMsITh IPOrPAMMEI,
IOCTYIIHYIO 71 YTE€HNS U 3aluch (IIepEeMEeHHbIE U TOMY NONOGHOE), U MAILIMHHOE COCTOSIHEE, B TO
BpeMsl KaK HCIOJHIEMBIN (Hallyibl COIEPKAT TOIBKO TEKCT IPOrPAMMBI U MHUIUAIN3UPOBAHHLIE
IaHHBIE. )

Korma Bbl BBOmMTE TUn, Balll UCIONHIEMBIN (Al CTAHOBUTCS TaKyKe AKTUBHBIM IEJIEBBIM
nporeccoMm. Korma menesoit mporecce aktuseH, Bce koMaunbl GDB, sanpammsaroinme ampeca
[MaMATU, OTHOCATCS K DTON IEJIN; aapeca B aKTUBHON meu dailja JaMIla WA BBIIOIHAEMOIO
(haiiyia HEM3BECTHEI, [IOK& AKTHUBEH LEIEBOI IPOIIECC.

Ucnonesyiite komannel core-file m exec—file mis BeIGOpa HOBOW Iiesu daiina mqamua Ia-
MSTH WK BbIONHsAeMoro daita (cm. Pasmen 12.1 [Komannsr mis samanus daios], ¢. 105).
Iitst onpenernieHus B KaeCTBE eI IPOLECCA, KOTOPHII y2Ke BBIIOJIHIETCS, NCIOIb3YITe KOMaH-
oy attach (cm. Pasmen 4.7 [Ornanka 3amymiensHoro pasee mpomeccal, ¢. 25).

13.2 KomaHabl OJisi yopaBIeHUS HeJIIMU

target TIP PARAMETRY
Coenunsier pabouyio cpeny GDB ¢ mieneBoit matmnoit unu mporeccom. Lleabio o6bId-
HO SIBJISE€TCSI IPOTOKOJI TSI B3AUMONENCTBUS CO cpencTBaMm oTianku. [lapamerp
TIP ucnonb3yercs, YTO6BI ONPENETNTh THUII WK IPOTOKOJI HEJIEBON MAIITIHEL.

Hamsretiiime PARAMETRY wmHTepmpeTupyioTcs IeIeBBIM TPOTOKOJIOM, HO OOBIUHO
BKJTIOYAIOT TaKWUe BEIlN, KAK MMEHA YCTPOHCTB WM MMEHA PabOInX MAIIIH, C KO-
TOPBIMI OCYILIECTBIISIETCS CBSI3b, HOMEPA IIPOIECCOB U CKOPOCTH B 6omax.

Komanna target He mOBTOpPsIeTCS IPU TOBTOPHOM HaKaTUU II0CJIe €€ BBIOJI-
HEHUS.

help target
OTobpaxkaeT mMeHa BCeX MOCTYIHBIX Tesiell. YToObl 0TOOpa3uTh BHIOpAHHBIE B TaH-
HBIl MOMEHT LIeJIM, MCHONIb3yiTe 6o info target, mubo info files (cm. Pas-
nen 12.1 [Komannsr mist 3ananus daiiios], c. 105).
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help target IMQ
OmnuchIBaeT OIpenesieHHyIO IIejIb, BKIIIOUas JII00blE IIapaMeTpPhl, HEOOXOMUMBIE [JIs
ee BBIOOpA.

set gnutarget ARG
GDB ucnonssyer cBoio cobeTBernyio 6ubnunorexky BFD! nmsa urenus sammx daii-
moB. GDB smaer, unraer mu om WYPOLNQEMYJ FAJL, FAJL DAMPA PAMQTI wumu
OB_EKTNYJ (.0) dait; omHako Bl MOXkKeTe ompeneauTh dopmar dailyia KOMaHIoMl
set gnutarget. B orimume ot 6ompIInHCTBa KOMaHL target, ¢ gnutarget, KoMaH-
Ila target OTHOCUTCS K IIpOTPaMMe, a He K MallllHe.

PREDUPREVDENIE: s ompenenenus popmaTa daiiia mOCPeacTBOM set
gnutarget, BBl MO/KHBI 3HaTh QakTuueckoe nMms BFD.

Cum. Pazpen 12.1 [K()M&LHHH IS 3aIaHNI (pafmoB}. c. 105.

show gnutarget
UcnoneayiiTe koMmanny show gnutarget mis oTobpakeHus, Kakoro dopmara daii-
JIBI gnutarget yCTAHOBJIEH CUNTHIBATH. Hcium BhI He ycTanoBmwin gnutarget, GDB
onpenenuT GopMaT IS KaxXOoro (daijia aBToOMaTH4YecKu, 1 show gnutarget BoIBe-
net ‘The current BFD target is "auto"’.

Huxe npuseneHs! HEKOTOpBIE Hamboliee PaCHPOCTPAHEHHbIEe Ien (HOCTYNHBIE WM HET, B
3aBucuMocu ot koudurypamuu GDB):

target exec PROGRAMMA
Brmonusewmerit daiin. ‘target exec PROGRAMMA’ To xe camoe, uto u ‘exec-file
PROGRAMMA’.

target core IMQ-FAJLA
Qaiin namma mamstu. ‘target core IMQ-FAJLA’ To xe camoe, uto u ‘core-file

IMQ-FAJLA .

target remote USTR
Y naneHHas IOCIeNOBaTEIbHAS IIeJIb SABJIsgeTcs yHuKaabHbIM 11t GDB npoTokomom.
[Tapamerp USTR ompenemnseT, Kaxoe MOCIEOOBATEIHLHOE YCTPOWCTBO MCIOIB30BATH
s coenuuenus (manpumep, ‘/dev/ttya’). Cwm. Paspen 13.4 [Ynanennas ornan-
kal, c. 113. target remote mommep:kuBaeT KoMaHmy load. DTO MOJE3HO, TOIBKO
€CII BBI MOXKeTe IIOJIYIUTh 3arVIyIIKy [JIs IeJeBON CUCTEMBI KaKIM-HIOYAb APYT UM
CIIOCOOOM U MOXKeTe Pa3MeCTHUTh e€e B IIaMITH, Tlie OHa He Oy[eT 3aTepTa 3arpy3KOii.

target sim
Berpoennsiit smynsTop HII. GDB BximtouaeT sMymnsTopsl miist GOIBIIMHCTBA apXU-
TekTyp. Boobire,

target sim
load
run

paboTaeT; OOHAKO, BHI HE MOXeTe IIPEOIONOXKUTH, UTO MOCTYIHBLI OINpeIeIeHHOe
oToOpaxeHne MaMsTH, IpaliBephbl YCTPONCTB, WIN daXKe OCHOBHBIE (DYHKIINHI BBOHA-
BBIBOIA, XOTSI HEKOTOPBIE SMYJISITODPBI HEACTBUTENBHO IPENOCTABISIOT 3T0. Ilis
nHGOPMAITNN O OETAJISIX SMYJISITOPOB IS KOHKPETHOT'O IIPOIECCOpPa, CMOTPUTE CO-
oreercTBytomi Pasnen 14.3 [Berpoenusie npoueccops], c. 136.

HeKOTOpre KOH(i)I/II‘ypaI_II/H/I MOT'YT TaKX€ BKJ/IIOYaThb TaKUE IIEeJIN:

target nrom USTR
Omynsrop NetROM ROM. Ora 1enb monmaep:KuBaeT TOIBKO 3arPy3KYy.

1 o1 ‘Binary File Descriptor’ (6u6mmoTeka omucanus gsondaerx daitos). (PRIM. PERENODAMIKA)
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s pasmuunbix koudurypamnuin GDB nocTymnHbl pasmuynbie 1es1m; Baina KOHGUTypaIus MO-
JKeT IMeTh OOJIbIlIe UJI MEHBIIe IeJel.

Muorue ymajeHHbIe 1€/ TPEOYIOT, 9TOOBI BBl 3arPy3WJIN KO BBIIOTHIEMOTO (aiiia, mocse
TOTO KaK BBI YCIIEIITHO YCTAHOBUJIM COENUHEHNE.

load IMQ-FAJLA
B 3aBucumocTm OT TOro, Kaxue BO3MOXKHOCTHU YIAJCHHOU OTJIAOKU CKOH(PUIYPU-
poaubl B GDB, moxer ObiTh mocrymua komanma load. Ecmm oma cymmectsyer,
ee 3amauein sBisercs coenath IMQ-FAJLA (Beimosmmsiembril (aiisl) DOCTYIHBIM I
OTJIANKU HA YIOAJEHHOW CUCTeMe —HAIpUMED, IMyTeM 3arpy3KWU Wil JUHAMIIECKON
cbopku. load Takxke zanucbiBaeT Tabauiy cuMmposios IMQ-FAJLA B GDB, kax ko-
MaHna add-symbol-file.

Ecmu samn GDB me nmeer koMannsl 1oad, IONBITKA BLEITOAHUTE €€ BBIIAET COOOIIIE-
Hue 00 ommbke “You can’t do that when your target is ...".

daiinn 3arpyxaeTcs MO anpecy, YKazaHHOMY B BbIoiHseMoM daitine. [ mekoro-
PBIX OpMaATOB OOBEKTHBIX (HailIoB, BB MOXKETE 3a/1aTh allpec 3arpy3Ku Ipu cOopke
IPOTPaMMBL; Il IPYyruX HopMaToB, TaKUX Kak a.out, popMaT oO0beKTHOTO (daiiiaa
3a7aeT (PUKCUPOBAHHBIN allpec.

load He MOBTOPSETCs, €CJIN Bbl HAaKMMaeTe CHOBa TIOCJIE €€ HCIIOIb30BaHUSI.

13.3 BniGop 1iesreBoro nmopsiaka 6amnTonB

Hekoropeie Tunsr nporeccopos, Takue kak MIPS, PowerPC u Hitachi SH, nmpemocrasisior
BO3MOXKHOCTB BBITIOTHEHUS OO0 C TIOPSIKOM OAlTOB OT CTapIero, aubo ¢ mOpaaKoM O0anToOB OT
mitamiero. OOBIMHO, BBITIOIHSIEMBIH (DAl WiIn CEMBOJIBI CONEPKAT WHGOPMAIINO IJIs OMpere-
JIEHUS UCITOJIB3YEeMOTO HOPsiOKa 6aliTOB, 1 BaM He HYXKHO 06 5ToM 3ab60TuThbesa. OmHAKO, MHOTIA
BaM BCE K€ MOXKET TMPUTOOUTHCS BPYUHYIO U3MEHUTH TOPSIOK OAXTOB MPOIECCOPa, OMpenesIeH-

sei1 GDB.

set endian big
Beaur GDB cuurarh, 4TO 11€71€BOII MOPSAIOK 6aliTOB OT CTAPILErO.

set endian little
Bemur GDB cunraTh, 9T0 11€71€BOI TOPSIOK 6ATOB OT MJIAIIIErO.

set endian auto
Bemur GDB ucnonb3oBaTs mopsimok 6aiiTOB, yKa3aHHBIN B BBIIOIHIEMOM daiie.

show endian
Orobpaxkaer Tekytyio ycranoBky GDB misa neseBoro mopsmoka 6ailTos.

3amMeTbTe, YTO 3TH KOMAHIIBI YIIPABJIAIOT TOJILKO MHTEPIPETANNE CUMBOILHBIX MTaHHLIX B
pabouelt cucTeMe, M OHU COBEPIIIEHHO HE OKA3BIBAIOT NENCTBUS HA IEJIEBYIO CUCTEMY.

13.4 Y maneHHas oTJianka

Ecnu BBl mbITaerech OTIaXWBATHL IPOTPAMMY, BBIMOJHSIONIIYIOCS Ha MAIIIHE, KOTOpas He
MoxeT 3amyctuTh GDB o6branbiM cocobom, wacTo GhIBAET TOIE3HA ymajdeHHas oTiamka. Ha-
IpUMeEp, BbI MOXKETE UCIOIb30BAThH YIAIEHHYIO OTIAAKY HJIs sApPa OMEPAIIMOHHON CUCTEMBbI UIN
IJI MaJIOW CUCTEMBbI, KOTOpas He mMeeT MOCTATOYHO MOIITHOW OMEPAIIMOHHOU CUCTEMBI OOIIIETo
HAa3HAYEHUS IJIs BBI30BA OTJIAIUNKA CO BCEMU BO3MOMKHOCTSIMU.

Hexkoropsie kouduryparuu GDB nmeor cneruanbabiii nocienosarenbubii unun TCP /TP un-

TepderChl TSI TOTO, YTOOBI 9TO PAbOTAI0 ¢ KOHKPETHBIMI OTJIANOUYHBIME TiesaMu. Kpome Toro,
GDB pacmpocTpassercst ¢ oOLIMM TOCIIEIOBATEIBHBIM IPOTOKOIOM (yHuKaIbHBIM st GDB,
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HO He IIsi KOHKDETHO! IEJIeBOIl CUCTEMBI), KOTOPBI BBl MOXKETE HCIOIb30BATH, €CIIU IUIIETE
yIaJleHHBIE 3alJIyIIKA KO, BLIIOIHSIEMbIN B yIaleHHOH cucTeMe miist cBsizu ¢ GDB.

B Bameit kouduryparun GDB MoryT 6bITh DOCTYIHBL IPYTHE VOAJICHHBIE [E/IN; ICTIOIB3yeTe
help target, 9TOOBI UX NEPEUUCIUT.

13.4.1 Y masileHHBIN TIOCJIENOBATEIbHBIN MpoTOoKosl GDB

st oTsamkum mporpaMMbl, BBINOIHsSeMOR Ha npyroit marmbe (orsmamounoit CELEWOJ wma-
IIIMHE ), BBl CIIEPBA MOJIKHBI CO3HATH BCEe OOBIUHBIE IPENNOCHIIKU [JIs CAMOCTOSTEIHHOTO BbI-
nostHeHusT TporpaMMbl. Hampumep, mitst nporpammel Ha Cu BaM HYyKHBI:

1. Tlpormenypa 3amycka miist ycTaHOBKU cpembl BuinosHeHuss Cu; OHA OOBIYHO MMEET UMsI THUIA
‘crt0’. Ilpomenypa 3amycka MOXKeT OBITH OOECIIEUEHA BAIIMMU ANMAPATHBIMEI CPEICTBAMI,
I BBl JOJKHBI HAIMCATH CBOIO COOCTBEHHYIO.

2. Bubamoreka nommporpamm Cu myTst MOMIEPKKN BBHI30BOB MOAIPOrPAMM Ballleil TpOrpaMMbI,
OCOBEHHO [JIST YIIPABIIEHUS BBOIOM U BBIBOIOM.

3. Cnoco6 ycTaHOBKHM Balllell MPOrPAMMBI HA OPYTYIO MAIIMHY—HAIPUMED, IpOorpaMMa 3a-
rpy3ku. Taxwme mporpaMMbl YaCcTO MPENOCTABIISIOTCS MOCTABIINKAMIE AlTapATHBIX CPENICTB,
HO BaM MOXKeT IIOTPeO0BaThCA HAIUCATh Ballly COOCTBEHHYIO, IIOJIBb3YICh NJOKyMEHTAIuel K
anmnapaTHOMY obOecleueHNnIO.

Crnemyromum 1maroMm OyneT HIPHHSTHE Mep IO MCIOIB30BAHMIO Balllell IIPOTrPAaMMON IOCIIe-
IOBATENILHOIO IIOpTa Ui CBsI3M ¢ Marusoil, rae soimonsercs GDB (RABOMEJ mammmsoi). B
00INX UepTax, CXeMa BBIJISIUT CIIeAYIOIIIM 00pa30M:

nA RABOEJ MALINE
GDB yxke moHmMaeT, Kak HUCIOIL30BATHL 5TOT IIPOTOKOJI; IOCIIE YCTAHOBKU BCETO
OCTaJILHOTO, BBl MOXKETe IIPOCTO UCIOJIb30BaTh KOMAaHIy ‘target remote’ (CM. I'na-
Ba 13 [Onpenenenne ornamounoir nenul, c. 111).

nA CELEWOJ MAINE
BBI MTOJIKHBI CKOMITOHOBATH BMECTE C BAIlleil MPOTPAMMON HECKOIBKO MOMITPOrPDAMM
CHEIUAILHOrO HA3HAUEHUsI, KOTOPbIe PEATU3yIOT VIAJEHHBIA OCIeI0BATEIbHbBIN
nporokon GDB. ®aiin, comepxkartuit 5Tu nonnporpammbr, HassiBaeTcst 0TLADOMNOJ
ZAGLU [KOJ.

Ha HexoTOpbIX yIaeHHBIX HeNsIX, BBl MOXKETE HCI0JIb30BATh BCIOMOTaTEILHY IO IIPO-
rpaMMy gdbserver BMeCTO KOMIIOHOBKM 3aIVIyIIKN BMeCTE C Ballleil IIPOIPaMMOM.
Cwm. Paspen 13.4.1.5 [Ucnonb3osanue nporpamvbr gdbserver|, ¢. 130, nms nerams-
HOT'O M3YyYEeHUS.

OTnamounas 3ariyInka CrnenuuyHa, OIS apXUTEKTYPHI YIATEHHON MAINHBI, HATIPUMED, C-
MOJIB3yHTE ‘sparc-stub.c’ miis oTianky mporpaMM Ha MallinHax SPARC.
Cremytorme paboTarolme yoaJeHHbIe 3arIyIKn pacnpocTpansiorcs Bmecte ¢ GDB:

i386-stub.c
s Intel 386 u coBMECTUMBIX apXUTEKTYP.

m68k-stub.c
g apxutexTyp Motorola 680x0.

sh-stub.c
Hsst apxurextyp Hitachi SH.

sparc-stub.c
s apxuTekTyp SPARC.

sparcl-stub.c
g apxutekTyp Fujitsu SPACRLITE.

®aiism ‘README’ B moctaBke GDB MmoxeT conep:xkaTh Opyrue HemaBHO MOOABIIEHHBIE 3aTJTyIIIKH.
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13.4.1.1 YTo 3arsyuika MoxXeT cOesjiaTh IJIsS Bac

Ornamounas 3arjIyInka Ojis Ballleil apXUTEKTYPhI CONEPXKUT CJAEMYIOIINe TPU MOMIIPOrpaM-
MBI:

set_debug_traps
Korna Barmma mporpaMMa OCTaHABINBAETCS, 5Ta HOOIPOIPAMMA OPTAHU3YET BBIIOJI-
Henne handle_exception. Bel OMKHBI SBHO BHI3BATH 5Ty HOAIPOrPAMMY B HAUaJIe
BalIllel IPOTPaMMBI.

handle_exception
Oto rmaBHas pabodas JIOMIAIKa, HO Ballla IPOrpaMMa HHUKOIA HE BBI3BIBAET €e
ABHO—yCTAHOBOYHBII KOl OpraHm3yeT 3alycK handle_exception, KOrma BBI3BIBa-
€TCs JIOBYIIIKA.

handle_exception mojsiyyaeT ympaBsileHHe, KOrZa Ballla IIporpaMMa OCTaHaBINBa-
€TCsI BO BPEMs BLIIIOJTHCHUSI (HaHpMMep, B TOYKE ocTaHOBa)7 1 OpraHu3yeT CBA3b C
GDB na patoueit maruae. VIMEHHO 3[eCh peajm3yeTcs TPOTOKOI CBs3u; handle_
exception meiicTByer kKak npencrasurers GDB ma nemesoir mammuue. Crnepsa ona
IIOCBLIaeT CYMMAapHYIO MHOOPMAIINIO O COCTOSHUU Balllell IPOI'PAMMBI, 3aTeM IIPO-
OJIZKAeT BBINOIHITHCS, U3BJIeKas U IepenaBas 00yio mHGOpManuio, Tpebyroly-
ocss GDB, noka Bel He BumosuuTe KoManny GDB, BO30OHOBIIAIONIYIO BLIMOTHEHTE
Balllell IPOTpaMMBbI; B 9TOM MecTe handle_exception Bo3BpalllaeT ynpaBjieHue Ba-
mieMy KONy Ha IIeJIeBOU MallllHe.

breakpoint

Ucnone3yiiTe 5Ty BCIIOMOTATETBHYIO TOAIPOrPAMMY IIJIsl YCTAHOBKM B BaIlleil PO-
rpaMMe TOYeK OCTAHOBA. B 3aBUCHMOCTH OT KOHKDETHOH CHUTYAaIlud, 3TO MOXKET
OBITH enuHCTBeHHBIM criocobom mist GDB momyuurs ympasnenune. Hampumep, ec-
JII Ballla IlejleBas MalllMHa MMeeT HEKYIO KJIABHIILY IIPDEPLIBAHUS, BaM HE HYXKHO
BBI3BIBATDL DTy MONIPOTPAMMY; HaXaTWe KJIABUIIU MIPEPBIBAHUS IIEPENacT yIpPaB-
nenne handle_exception—8 neiicrBurensuoctu, GDB. Ha mexoTopbx Marmmaax
MIPOCTOE TOJIyUEeHNEe CUMBOJIOB Ha IOCIIEIOBATEIBHBIN IOPT MOXET TaKXKe BBI3BATH
JIOBYIIKY; OISIThb, B 3TOH CUTyalluu BaM HE HYXKHO BBI3bIBATH breakpoint u3 Ba-
el TPOrpaMMBI—IIPOCTOE BBIMIOJIHEHNE ‘target remote’ u3 pabouero cearnca GDB
TepenacT yupaBjeHue.

BruiswBaiiTe breakpoint, eciayu Hu OTHO U3 STUX IPEOIOIOXKEHUN He BEPHO, WM BbI
IIPOCTO XOTUTE OBITH YBEPEHHBIM, YTO Ballla IIPOrPaMMa OCTAHOBUTCS B IIpeNoIpe-
IeJICHHOU TOYKe OT HadaJla Balllero CeaHCa OTJIAIKMU.

13.4.1.2 YTo BBI OOJIKHEI cAeJIATh OJIs 3aTJIyIIKN

Omrnanounsie 3armyiku, noctasisembie ¢ GDB, opuenTrpoBanbr Ha MUKPOIIPOIIECCOPHI OITpe-
MEeJIEHHON apXUTEKTYPhI, HO OHU He MMEIT WHMOopManuu 006 OCTAJILHON YaCcTH! Balllell IeIeBOn
OTJIQIOYHON MAIIIUHEI.

B mepsyro ouepens, BaM HYXKHO COOOIIINTDH 3arJIyIIKe, KaK CBSI3aTHCS C MTOCIIENOBATETHHBIM
TIOPTOM.

int getDebugChar ()
HanummTe 5Ty mogmporpaMMy OJIs YTEHUS OIHOTO CHMBOJIA U3 IIOCIEIOBATEILHOIO
nopta. OHa MoxkeT OBITH NIEHTHYHA getchar 11 Balllell IesIeBOI CUCTEMBI; pa3HbIe
IMEHa HUCHOIB3YI0TCs, YTOOBI IIO3BOJINTE BaM UX PA3/IndaTh, €CIIN BBl 9TOTO XOTHUTE.

void putDebugChar (int)
Hanmmmmre Ty monmporpamMMmy OjIs 3aIllCH OIHOTO CUMBOJIA B IIOCJIEIOBATEIBHBIN
mopt. OHa MOXkeT OBIThb UAEHTUYIHA putchar I Ballell 1ejIeBOH CUCTEMBI; Pa3HbIe
IMeHa UCIOJIb3YIOTCs, YTOOBI IIO3BOJINTE BaM UX PAa3INiaTh, €C/IU BBl 9TOTO XOTUTE.
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Ecnu Ber xoTure, uro6sr GDB Mor ocraHoBUTH Bally mporpaMMy BO BPEMsI €€ BBIIOJIHE-
HUsI, BaM HYXKHO HUCIIOJIB30BAThH YIPABIISEMbIl MPEPHIBAHUAME IOCIENOBATEILHBIN NpaiiBep U
HACTPOUTH €ro IJIs OCTAaHOBKY mpu mosyderun ~C (‘\003’, cumson control-C). Oro Tor cumso,
koropsiii GDB ucnonb3yer mist ykasaHus yIaJeHHON CUCTEME OCTAHOBUTHC.

Yxazanue ornamouson nenu BepayTsh GDB mpaBusmbHEBIL cTaTyc, BeposTHO, TpeOyeT m3Me-
HEHUW CTAHOAPTHOW 3arJIyIIKW; OOWH OBICTPBHIA W HEAKKYPATHBIN CIIOCOO COCTOUT B BHITIOITHE-
HUW JIUIIb THCTPYKIMKM TOYKK OCTaHOBa (“HeakKypaTHOCTh' cocrouT B ToM, uro GDB BhImAET
SIGTRAP BmecTo SIGINT).

Bot npyrue mporenypsr, KOTOPBIE BbI OOKHBI O0ECIIEUNTh:

void exceptionHandler (int NOMER-ISKL@”ENIQ, void *ADRES-1SKL@"ENIQ)

Hanummre sty dyuxmnuro mis ycranosku ADRESA-1SKL@ENIQ B Tabmumsr o6paboT-
KU UCKJTIOUNTEIBHBIX CUTyalnii. BaM HYKHO CHEIAaTh 9TO, TOTOMY UTO y 3arJIyINKQ
HeT criocoba y3HaTh, KaK YCTPOEHBI TaOIUIIbI OOpabOTKU WCKIIOUYEHUN B Balllen
[IeTIEBOI cucTeMe (HAIpuMep, IpoleccopHas Tabmuia Moxer 6biTh B PZU, u co-
IepkaTh 9JIEMEHTHI, yKasbBatomue Ha Tabmuiy B 0ZU). NOMER-1SKL@MENIQ—>sto
HOMED WCKJIIOUUTETBHON CUTYaIlun, KOTOpas MOJIKHA ObITH M3MEHEHa; €ro 3Hade-
HUE 3aBUCAT OT ApXUTEKTYPBI (HAIPUMED, Pa3IMYHbIE HOMEPA MOTYT IIPEICTAB-
JIATH [eJIeHNe Ha HOJIb, HOCTYI C HAPYIIEHNEM BLIDABHUBaHUs, U Tak masee). Ko-
rl1a 5TO WCKJIIOUYEHNE BO3HUKAET, YIPABIEHUE MOJIKHO OBITH IEPENAHO HEIOCPEI-
crBerHo ADRESU-ISKL@7ENIQ, u mporeccopHoe cocTosiHEe (CTEK, PErUCTPBI U TaK
nasiee) DOJIKHO OBITH TAKUM e, KaK BO BPEMs BO3HUKHOBEHUs IPOLECCOPHOIO UC-
KJToUeHnsl. Tak 9TO ecjnm Bbl XOTUTE UCIOIB30BATH MHCTPYKIIWIO MEPEXOHa s
moctrkenns ADRESA-ISKL@MENIQ, 5To momkeHn OBITHL IIPOCTOIl IMEPEXOI, He IIEPEXO
K TIOATIPOTpaMMe.

Hs 386, ADRES-ISKL@"ENIQ mosmken GbITH yCTAHOBIEH Kak O6pabOTUYNK 3aTBOpPA
BBI30BA IIPEPBIBAHUA, YTOOBI BO BPEM: €O BBIIOJIHEHUS OCTAJIbHBIE IIPEPBIBAHUS
MackupoBasuch. OH NOIKeH UMeTh ypoBeHb mostHoMounii 0 (HanbosbIme mOITHOMO-
‘{I/IH). Barmymkn SPARC um 68k MOTYyT MACKMPOBATH MPEPBIBAHUS CAMOCTOSITEIHHO
6e3 oMol exceptionHandler.

void flush_i_cache()
Tonpko mist SPARC n SPARCLITE. Hanuiure 3Ty nmomporpaMmy mjisi OYUCTKM Kellla
WHCTPYKIIUI, €Ccili OH eCTb, Ha Balllell [ejIeBO MaIllnHe. Eciam Kelta WHCTPYKIIUN
HET, 5Ta IOOIPOrpaMMa MOXKET HUYEro He OeaTh.

Ha meneBpix marmmuax, mmeroriux keiir nacTpykiuii, GDB tpebyer sty dyHkIuio,
9TOOBI YIOCTOBEPUTHCS, UTO COCTOSHUE Balllell TTPOTPAMMBI CTaOMIIHHOE.

Bbr nomKHBI TakKe yIOOCTOBEPUTHCS, UTO 3Ta OMOIMOTEUHAs MPOIEnypa JOCTYIIHA:

void *memset (void *, int, int)
OTo crammaprHas 6ubnuoreuHas (QyHKIUS memset, KOTOpasl yCTaHABIMBAET 00-
JIACThb IaMsITH B 3allaHHOe 3HadeHme. cim BBl mMeeTe OMHY M3 CBOOONHBIX BEPCHN
libc.a, memset MoOx)eT OBITH HallleHA TaM; MHaYE BbI IOJKHBI WM MOJIYYIUTH €ee OT
M3TOTOBUTEJS allllapaTHOIoO obeclevueHns, NI HalCaTh CBOIO COOCTBEHHYIO.

Ecnmu Bo1 He ucnonb3yere xkomnumisTop GNU Cu, BaM TakKe MOLYT MOHALOOUTHLCS OPYTHUE
CTaHOAPTHBIE OMOIMOTEUHBIE MONIPOrPAMMEI; 3TO MEHSETCS OT OOHOM 3arJIyIIKd K IPYTOu,
HO B O0IIIeM, 3aIJIyIIKN YacTO HCIOJB3YIOT pas3IndHble o0Iire 6uOIMOTeUHbIE TOAIPOrPAMMEI,
KOTOpBIE gcc IeHepupyeT KaK BCTPOEHHBIN KOI.

13.4.1.3 CobGupaem Bce BMecTe

BKpaTue, KOrHa Ballla IIpOrpaMMa I'OTOBa K OTJ/IaOKE, Bbl OOJI2KHBI IIDOOC/IATH CJIEOYIOIIINC
IIaru.
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1. ¥Ybenurech, UTO BBl ONPENETUITN TMOMIEPKUBAIOIITIE TTPOIENYPHI HU3KOTO YPOBHS (CM. Pas-
nen 13.4.1.2 [L‘IT() BBI OOJIKHBI CIOEJIATH IIJIs 3&1IH}’LHKH}. C. 115):

getDebugChar, putDebugChar,
flush_i_cache, memset, exceptionHandler.

2. BcraBbTe cremyroiize CTPOKM B Hadaje Balllell TPOrpaMMBbIL:

set_debug_traps();
breakpoint () ;

3. Hmsa sarmymku 680x0, BBI MOMKHBI MPENIOCTABUTH MEpeMeHHYI0 exceptionHook. O6bIaHO
BBI UCIIOJIB3y€eTE MPOCTO:

void (*exceptionHook)() = 0;

ecnu IO BBI30BA set_debug_traps BBl yCTAHOBIIN €€ NJId YKa3aHWUd Ha (QYHKIUIO B Ba-
et mporpamme. OTa QyHKIUs Bh3bBaeTcs, kornma GDB mpomomkaeT BeIMOIHEHME TOCTE
OCTaHOBA HA JIOBYIIKe (Hampumep, ommOka mumubl). PyHKIM, yKa3aHHas exceptionHook,
BBI3BIBAETCS C ONHUM IIapaMeTpPOM THUIa int, KOTOPHIA ABJISETCS HOMEPOM MCKJIIOUEHUS.

4. OTrOMIUIMPYHATE U CKOMIIOHYATE BMECTE: BAIIly IIPOrpaMMy, OTJIamnounyio 3artymky GDB
TSI BAIIIEN TeJIEBON apXUTEKTYPhI U TOAIPOTPAMMBI MO IEPKKI.

5. YbemuTech, UTO y BAC €CTh MIOCIIENOBATEIHLHOE COEIMHEHTE MEXK Ty BAIIIE 1IeJIeBON U pabodeit
MAaIlITHAMU, 1 NAeHTUGUIUPYNTE NOCIeNOBATENTBHBIN IOPT Ha pabouell MaIlmHe.

6. 3arpysure Bally IpOrpaMMy Ha IIEJIEBYIO MAIINHY (UJIM IOMECTUTE €€ TyAa JIFOOBIME CPell-
CTBaMM, MPENOCTABIISEMBIME IIPOU3BOAUTEINIEM) U 3AIlyCTHUTE ee.

7. s wagana ymanensoit orianku, 3anycrute GDB ma paboueil Mallimie U yKaXuTe B Ka-
YecTBe BBINOJIHSAEMOrO (halijia IporpamMMy, KOTOpasl BBIIOJTHSIETCS Ha yOAaJ€eHHON MAIlIHe.
D10 coobiaer GDB, xax HaliTu CUMBOJIBI U CONEPKAHNE HEM3MEHSIEMBIX O0JIACTEN Balllei
IPOrPAMMHI.

8. YcTaHOBHUTE CBs3b, UCIOIB3YsS KOMaHNy target remote. Ee apryMeHTBHI onpenersioT, Kak
B3aUMONENCTBOBATEH C IEJIEBOU MAIIIMHOU— JINO0 depe3 YCTPOUCTBO, MOOKITIOUEHHOE K IIO-
crienoBaTenbHON jHuE, 160 depes mopT TCP (06bIYHO MOMKITIOYEHHBIN K TEePMUHAJILHO-
My CepBepy, KOTODBIl, B CBOIO OUepelb, MMeeT IOC/IeNOBATEIbHYIO JINHUIO 10 menn). Ha-
IIpUMeP, YTOOBI UCIOIB30BAThH II0CIIENOBATEIbHYIO JINHIIO, IIPUCOCNUHEHHYIO K YCTPOUCTBY
‘/dev/ttyb’, BEITOIHUTE:

target remote /dev/ttyb

Yrober ucnonb3osath TCP-coenuuenne, ucnomssyiire aprymert B dhopme MA[INA:PORT.
Hanmpumep, mis coenuaenus ¢ moproM 2828 Ha TepMUHAJIBLHOM cepBepe manyfarms:

target remote manyfarms:2828

Tenepb BBl MOXKET€ HCIIOIB30BATh BCE OOBLIUYHBLIE KOMAaHIIBLI OJId MCCJICOOBaHMUA 1M M3MEHCHUA
OJAaHHBIX, IIOIIIArOBOT'O BBIIIOJTHCHUSA 1 IIPOOOJI2KECHM A MCIIOJTHCHU ST leaJ'[eHHOfI OporpaMMBbI.

Il5151 BO3OOHOBIIEHUST BBINOHEHNST YOAJIEHHON ITPOTPAMMBL U IPEKPAIllEHNs ee OTJIAOK!, WC-
moIb3yuTe KoMaHnoy detach.

Beskuit pas, korma GDB oxunaer ynalleHHYIO IPOrpamMMy, €C/Id Bbl BBOLUTE CUMBOJI IIpe-
peBanus (uacto C-C), GDB mbiTaercs ocTaHOBUTH TpPOrpaMMmy. IDTO MOXKET MPUBECTU WUJIN
He TPUBECTHU K YCIEXy, YaCTUIHO B 3aBUCHUMOCTH OT AlMapPATHBIX CPENCTB W IOCIeNOBATEThb-
HBIX OPaiBEpPOB, KOTOPBIE HUCIOIL3YeT yHOAJEHHAs CUCTeMa. HCIun BbI CHOBA BBEIETE CHMBOJI
npepuiBanusi, GDB BoiBemeT Takoe mpuriiaiieHue:

Interrupted while waiting for the program.
Give up (and stop debugging it)? (y or n)

Ecnu Bor BBemere y, GDB npekpatur ceanc ymamennoii orianku. (Ecmu Bbrl pemmre mos-
K€, 9TO XOTHUTE IMOMBITATHCS CHOBA, BB MOXETE BHOBb HCIOJIB30BATH target remote, UTOOBI
coemuHUTHCS erie pa3.) Ecinu ol BBemere n, GDB BepHercs x oxumaxuo.
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13.4.1.4 KoMMyHUKAIITMOHHBIA ITPOTOKOJI

Qaiiner 3armyinek, noctasiasemblie ¢ GDB, peanmsyoT KOMMYHUKAIIMOHHBIA TPOTOKOI CO
CTOPOHBI IIeJIeBON MaIuHbl, a co ctopoHbl GDB om peammsyercss B mcxomuom daitte GDB
‘remote.c’. OOBIYHO BBl MOXKETE MPOCTO MO3BOJMUTH STUM MPOTPAMMAM B3aMMONEHCTBOBATD,
u He BHaBarhbes B metanu. (Eciu Bl paspabaTbiBaere CBOIl COOCTBEHHBIN (hailyl 3aryIyIliKy, Bbl
TaK¥XkKe MOXKeTe UTHOPUPOBATDH AeTAJIN: HAYHATE C OMHOTO U3 CYIIECTBYIONINX (haMIOB 3arJIyIIIKA.
‘sparc-stub.c’ OpraHn30BaH HAWIYYIINM OGPA30M, U MMOTOMY €r0 JIerde BCEro UNTaTh.)

Omuaxo, OBIBAIOT Cjydyam, KOU[a BaM HEOOXONMMO YTO-HHOYObL 3HATH O ITPOTOKOE—
HaIpUMED, €CIIU CYIIECTBYET TOJBKO ONWH MTOCIEIOBATEIbHLIN IOPT HAa BAIlel I1eIeBOI MaIInHe,
BBI MOXKETE 3aX0TeTh, YTOOBI BaIlla IPOrpAMMa, [IeJIajla ITO-HUOYIb OCOOEHHOE, €CITU OHA, PACIIO-
3HaeT npennaszHadenubril 1t GDB maker.

B caenyrommux nmpumepax, ‘<=’ u ‘=>’ uCmoONB3yIOTCS Oy 0003HAUEHUS MEPEeIaHHbIX U TOJTY-
YEeHHBIX JaHHBIX COOTBETCTBEHHO.

Bce xomanner u orsersr GDB (e momrepxkmenus), moceutaorcs B Bume PAKETA. pPAKET
npencrasieH cuMBoiioM ‘$’, peampabiMu DANNYMI-PAKETA 3aBepiratoriium cuMmBosioMm ‘#’, 3a Ko-

TopbiM cienyoT nBe mudpbr KONTROLXNOJ-SUMMY :
$DANNY E-PAKETA#KONTROLXNAQ-SUMMA

Heyxuudepras KONTROLXNAQ-SUMMA BorumciisieTcss Kak CymMMa IO MOLYIO 256 BCceX CUMBOJIOB
MeXIly HauasIbHBIM ‘$’ 1 KOHeuHBIM ‘#’ (BOCHMHUONTHAs Ge33HAKOBas KOHTPOJIbHAS CyMMA).

Paspaborunkam crenyet ydaects, uro o GDB Bepcun 5.0 cnenudukarims mpoToKoa TakkKe
BKJIIOYa 18 HeoOs3aTenbubin npyxmudepubiin 1D-POSLEDOW:

$ 1D-POSLEDOW : DANNY E-PAKETA#KONTROLXNAQ-SUMMA

Oror ID-POSLEDOW moGasnsiics k monTeepxneruio. GDB mukorma we remepuposas 1D-POSLEDOW.
Sarmymiku, 3aHnMaronmecs obpaboTkoir makeTos, mobasienuasie B GDB maunnas ¢ Bepcun 5.0,
He MOJKHBI mpuHUMaTh makeTsl ¢ | D-POSLEDOW.

Korma wimn pabouast, wiu mesieBas MaIllHa TOIYyYaeT MaKeT, MePBhIM OXUIAEMBIM OTBETOM
SBIIAETCS TONTBEDXKACHNE: Wian ‘+’ (il yKa3aHus, YTO MAKET IOJIYyYeH KOPPEKTHO), mwin ‘=’

(4T06BI 3aIPOCUTH MOBTOPHYIO IIepenady):

<- $DANNYE-PAKETA#KONTROLXNAQ-SUMMA
-> +

Pa6ouas mammua (GDB) nocsutaer KOMANDY, a menesas (orsamodnas 3ariIyIika, BKITIO-
gyenHas B Bamty nporpammy) mnocsutaet OTWET. B ciayuae KOMAND momaroBoro BBIOSTHEHUS U
IPOIOJIKEHNUs, OTBET MOCHLIAETCS TOJILKO TOIA, KOTa OHepAIis 3aKOHUeHA (IIeIb CHOBA OCTa-
HOBJICHA,).

dANNYE-PAKETA cocTosT M3 mOCIENOBATEIHLHOCTH 3HAKOB, 3a HCKIUYeHueM ‘# u ‘$’ (mis
IOIOJTHUTENbHBIX UCKIIIOUEeHNiT, CMOTPHUTe makeT ‘X').

Ilonst BHy TPy makeTa HOMXKHBI Pa3Oe/IaThCs mpu oMoty *, ) “;  wim ‘:’. Ecimu mHe orosopeno
MTPOTUBHOE, BCE UMCIIA TMPEICTABICHBI B IIIECTHAIIATEPUIHOM Bule 663 HAUAILHBIX HYJIEH.

Paspaboruunkam cremyer yuects, uro no GDB Bepcunm 5.0, cumBoa ‘:’ He MOT TOSIBISITBCSI
TPETHUM CHMBOJIOM B IakKeTe (Tak Kak IIOTEHIUAJIBHO 9TO MOIJIO IpuBecTu K KoH(uukTy ¢ ID-

POSLEDQW).

Oreer DANNYE MmoxkeT OBITH 3aKOMUPOBAHHBIM C ITOMOIIBIO KOMUPOBAHMS METOIOM IJINHBI Ce-
puii, 9TOOBI COXPAHUTHL MECTO. ‘*’ O3HAYAET, UTO CIEOYIOIINA CUMBOJI SBIISIETCS ASCII-KOIOM,
KOTODPBIA O3HAYAET KOJIMYECTBO IOBTOPEHUN CHMBOJIA, TMpEMIIecTByomero ‘*’. KomupoBkoi sB-
JgeTcs n+29, 9TO maeT MEeYATHBIN 3HAK A 0 >=3 (KOraa KOMUPOBKA MEPEMEHHON IJINHBI HaeT
npenmyiectsa). [leuatusie 3uaku ‘$’, ‘#’) ‘4’ ‘=’ wiam ¢ HoMepamu, GombmMu 126, uCosb30-
BaTbCS HE MNOKHBL.
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HexoToprle ynameHHBIE CHCTEMBI NCIIOIB30BAIN PYTON MEXAHW3M KOOUPOBKU C IEPEMEHHON
IUTMHON, MHOT I HA3BIBAEMBIN CiSCO-KOMUPOBKOA. 3a ‘¥’ CIEMyIOT HBE IeCTHAMIATEPUIHBIE (-
pBI, 000O3HAUAIONIINE pa3Mep MaKeTa.

WNrax:
||O* n
o3HavaeT TO ke, uyTo u "0000".

IIpu ommbke, oTBET, BO3BpAIIIAEMbIN [jIs HEKOTOPHIX MMAKETOB, BKJIIOYACT IBYXCUMBOJIBLHBIN
HOMED OIIOKK. DTOT HOMED OIIPENesieH CMYTHO.

I mro6oir KOMANDY, me mommep:KuBaeMOl 3ariIyIKON, HOXKEeH ObITH BO3BPAIIEH IIyCTON
orBer (‘$#00’). Takum oGpasom, IPOTOKOI MOXKHO pacumpsThb. Hossie Bepcun GDB moryT
ONIPENEeNTNTh, TONAIEPKUBACTCS JTH TAKeT, OCHOBBIBASCH HA, OTBETE.

Ot sarmymkn Tpebyercst mommep:xkka KOMAND ‘g’) ‘G’ ‘m’, ‘M, ‘¢’ m ‘s’. Bce ocrambubie
KOMANDY siBsitoTCs HEOOA3ATETBHBIMT.

Bot mommbIi cimcok Bcex onpenenenubrx Ha maHHbI MoMeHT KOMAND, u cooTBeTCTBYyIOIITIIX
uM orBeToB DANNYE:
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ITaker

paCIpeHHbIC OIlepalnn

TIOCJIEOHUN CUTHAJI

3ape3epPBUPOBAHO
YCTAHOBUTDH
MEHTBI TPOTPaMMBI

(ZAREZERWIROWANO)

YCTAHOBUTL CKOPOCTH

REKOMENDOWANO)

YCTAHOBUTHE TOYKY OCTaHOBAQ

(NE REKOMENDOWANO)

IIPOOOJIZKUTH

3ampoc

orser °’

OTBET

ADLINA-ARG,MISLO-
ARG,ARG, ...

oTBeT 0K
orBeTr ENN

bBOD

BADRES,REVIM

cADRES

OTBET

Ormanka ¢ nomornsio GDB

Onucanne

Wcnonb3oBaTh pacIInpeHHBIN yOoa-
JIEHHBIN TPOTOKOJI. VMeeT mocTOsIH-
HOe NercTBre—TpebyeT yCTaHOBKI
TOJIBKO OOWH pa3. PaciiumpeHHbIi
yIIaJIeHHBI TPOTOKOJI IO IePKIBa-
eT makeTsl ‘R’

3arsIyIku, momaep:KuBAIOIINEe pac-
IIUPEHHBIA  yOAJEHHBIN TTPOTOKOJT,
BO3BPAIIIAIOT ‘', YTO, K COXKAJIEHUIO,
COBIIAZaeT C OTBETOM, BO3BpAaIllae-
MbIM 3arJIYIIKaM1, KOTOPbIC HE IO~
MEPKUBAIOT PACIIUPEHUS ITPOTOKO-
a.

Yka3plBaeT TPUUUHY, O KOTOPOU
estb ocTanoBmwiack. OTBeT Takoi
JKe, KaK JIsl TIOIIAarOBOTO BBIIIOJIHE-
HUS U IPONOJIKCHUS.

CMOTpUTE HIXKE

3ape3epBUPOBAHO JIST UCIOIB30Ba-
HUS B OynoyieM

B mporpammy mepemaercs wHUIUI-
aIIM3UPOBaHHbIl MaccuB ‘argv([]’.
dLINA-ARG 3amaer gucsio GailT B 3a-
KONUPOBAHHOM B IIIECTHAMIATEPII-
wbill Bunm moToke Gait ARG. Cwmot-
pure ‘gdbserver’ mis HOMIOIHU-
TeTbHON MH(MOPMAIIIN.

YCTaHOBATH CKOPOCTH TOCIIENOBA-
TenpHon auaun B BOD.

Ycranosuts (REVIM ‘S%) mnu yna-
muth (REVIM ‘C’) Touky ocrtanoBa
no anpecy ADRES. | TO BYLO ZAME-
JENO PAKETAMI 2 I ‘z".

aDRES—>T0 ampec mits BO30OHOBITE-
HUS BBITIOTHEHUsI. Ecu OH OImyTIieH,
BO30OHOBUTH C TEKYIIETO aIlpeca.
CMOTpPHUTE HIXKE
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IPOOO/IZKUTHL C CUTHAJIOM

[EPEKITIOUNTE PEXKUM OTIIAl-
ku (NE REKOMENDOWANO)

OTCOCOMHUTBCA

3ape3epBUPOBAHO

3ape3epBUPOBAHO

3ape3epPBUPOBAHO

3ape3epPBUPOBAHO

YTEHUE PEerucTpoB

3aICh B PETUCTPHI

3ape3epPBUPOBAHO

CSIG;ADRES

OTBET

orBer NET OTWETA

g

orBeT XX...

ENN

GXX...

oTBeT 0K
orseT ENN

h
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IIpomomkure ¢ curaamom  SIG
(mIecTHAAIATEPUIHBLI HOMED
curnana). Ecmu ¢;ADRES’ omytueno,
BBIIIOJIHEHIE ~ BO300HOBISIETCS  C
TIPEKHETO afipeca.

CMOTPUTE HUKE

HEePEKTI0UNTh (PJIar OTJIAIKNA.

Orcoenuaute GDB ot ymanennoit
CUCTEMBI. [Mocbnaercs  ymasen-
HOU cucteMme mepen TeMm, kak GDB
OTCOEIMHUTCS.

GDB He X)@eT HUKAKOro OTBETa IMo-
¢JTe TTOCBUTIKY TOTO TAKETA.

3ape3epBUPOBAHO I UCIIOTB30BA-
HUS B OyIoyIiem

3ape3epBUPOBAHO [JIST UCIIOIH30Ba~
HUS B OyIyIiem

3ape3epBUpPOBAHO MJIST UCIIOITH30Ba~
HUS B OyIyIiem

3ape3epBUPOBAHO IS UCIOIB30Ba-
HUS B OynoyIieM

Yrenue perucTpoB 00111eTO
Ha3HAYEHUS.

Kaxnoiii GafiT maHHBIX PErucTpa
OMUCBIBAETCS OBYMsI IITeCTHAIIIATE-
puunbivu 1mdpavu. OHu mepena-
IOTCS C TEJIEBBIM TOPSITKOM OailTOB.
Pasmep xaxkmoro permctpa m ero
mosurmst BHyTpu PAKETA ‘g’ ompe-
OENSIOTCsT BHYTPEHHUMHI MaKpOCa-
vu GDB REGISTER_RAW_SIZE
u REGISTER_NAME. Cueruduka-
U HECKOJIBKUX CTAHOAPTHBIX IIa-
KEeTOB ‘g’ IpUBEIeHA HIDKE.

B CIIydae OIINOKU.

CmorpuTe ‘g’ I ONUCAHUS IAH-
HBIX XX... .

B CIIydae ycrexa

B clIydae omndKu

3ape3epBUPOBAHO IS MCIIOTB30Ba-
HUS B Oynyiem
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BBIODATH HUTH

II0IIIaIroBO€E BBITIOJTHEHUE
I10 TaKTOBOMY OUKJITY
(NERNOWIK)

CUTHAJI, 3aTeM BBIIIOJIHC-
HHEe II0 TaKTOBBIM ITUKJIaM

(ZAREZERWIROWANO)
3ape3epPBUPOBAHO

3ape3epPBUPOBAHO

youTs

3ape3epPBUPOBAHO

3ape3epPBUPOBAHO

qTeHUue IIaMATI

Hct...

oTBeT 0K
orser ENN

iADRES, nnn

mADRES, DLINA

Ormanka ¢ nomornsio GDB

YCcTaHOBUTH HUTH [JIST TIOCIEMYIO-
uwx omepanuit (‘m’, ‘M, ‘g’, ‘G, u
opyrue). ¢ = ‘¢’ I HOTEd, uc-
MOJTBE3YEMBIX TIPU  IOIATOBOM BBI-
TIOJTHEHUY U TPONOIKEHUW; t... MO-
XKeT ObITh -1 miIg Bcex HUTEN. C
= ‘g’ IJId HUTEN, WUCIOIB3YEMBIX B
Opyrux omepanusx. Eciau HOIb—
BBIOpATH JIIO0YIO HUTb.

B CIydae yclexa

B CJIy4ae OIInOKM’

BbIHOJIHI/ITb OOVH TaKTOBBII OMKJI
Ha yOAJEHHOW MAallTuHe. Ecan
‘,nnn’ yKa3aHO, BBIOJHUTL NN
nukJi0B. Ecmu yxasam ADRES, morma-
TOBOE€ BBINOJTHEHUE IO OMHOMY TaK-
TOBOMY NIUKJIy HQUUHAETCI 3TOr'0
ampeca.

Cmotpure ‘i’ u ‘S’, TaM aHAJIOTWY-
HBIT CUHTAKCUC I CEMaHTUKA.

3ape3epBUPOBAHO JIST UCIOIB30Ba-
HUS B OynoyIieM

3ape3epBUPOBAHO MJIST UCIIOTH30Ba~
HUS B OyoyIeM

FIXME: nET OPISANIQ, KAK DEJ-
STWOWATX W SLUMAE, ESLI BYL WY-
BRAN KONTEKST OPREDELENNOJ NI-
T1 (TOESTX %’ UBIWAET TOLXKO
\TUNITX?).

3ape3epBUPOBAHO IJIST UCIOIB30Ba-
HUS B OynoyIieM

3ape3epBUPOBAHO IS UCIIOTH30Ba~
HUS B OynoyIieM

IIpounTares DLINU 6GaiT mamsTn,
maunnas ¢ agpeca ADRES. Hu GDB,
HU 3arjyIika He I[IPearnosaraimoT,
9TO mepenava 00IaCT MaMsITH IPO-
UCXOOUT TIO ampecaM, BBIPOBHEH-
HBEIM 10 rpanuie ciosa. FIXME:
NUVEN MEHANIZM PEREDA™Ml OB-
LAST1 PAMQTI, WYROWNENNOJ PO
GRANICE SLOWA.
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3alI1Ch B IIaMATh

3ape3epPBUPOBAHO

3ape3epBUPOBAHO

3ape3epBUPOBAHO

3ape3epBUPOBAHO

qyTeHunue perucrTpon

(ZAREZERWIROWANO)

3aIIICh PETUCTPOB

orBeT XX...

orseT ENN

MADRES,DLINA: XX...

oTBeT 0K
orser ENN

po...

BO3BpAaT I....

Pn...=r...

oTBeT 0K
orser ENN
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XX... mpencrapmsgeT cobOW comep-
)kumoe namsaTu. MoxkeT comepxkaThb
MEHBIIIE 3aIIPOIIEHHOr0 yucia 6aiT,
€Ciii YOajJoCh MIPOYUTATH TOJBKO
vacTh manaeix. Hu GDB, vz 3a-
TUIYIIKa He IPENNoJiaraloT, YTO IIe-
pemada ob6acTH TaMSITH IIPOUCXO-
OUT MO aapecaM, BBIPOBHEHHBIM IIO
rparuie cioBa. FIXME: nUVEN
MEHANIZM PEREDA™M OBLAST1 PA-
MQTI, WYROWNENNOJ PO GRANICE
SLOWA.

NN npencrapiseT HOMED OIINOKI

3anucats DLINU 6afiT namsitu, Ha-
aunas ¢ ampeca ADRES. XX...—»To0
ITaHHBIE.

IIpU ycIiexe

npu omubke (9TO BKIIOYAET CITy-
4ail, xorga Oblla 3amrcaHa TOIBKO
YACTDb [TAHHBIX ).

3ape3epBUPOBAHO JIST UCIIOIH30Ba~
HUS B OynoyIieM

3ape3epBUPOBAHO IS MCIIOTB30Ba-
HUs B Oynyiiem

3apes3epBUpPOBaHO MJIs KCIOIH30Ba-
HUS B OymyIiem

3ape3epBUPOBAHO [JIST UCIIOIH30Ba~
HUS B OyIyIiem

CMmoTpuTe 3amuch PErUCTPOB.

3HaueHre PerucTpa B IEIEBOM IIO-
psinke OalT, 3aKOOWPOBAHHOE B
IIeCTHaOOATEePUYIHOM BUOE.

3amucaTh B PErucTp N... 3HAYCHUE
I..., KOTOPOE CONEPXKUT MBE IIeCTHA-
OOaTepuyHble TU@PHL I KaXKIOTO
Gaiita B peructpe (Ie7E€BON MOPsI-
IOK 6aiiToB).

B CJIyvae ycrexa

mpu ormbKe
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OO 3aIpoc

00111881 yCTaHOBKA

c6poc (NE REKOMENDOWANO)

yIajleHHas Iepe3arpys3ka

II0IIIaraBO€ BBIIIOJITHECHNIE

IIOIIIaroBO€  BBIIIOJIHCHUE C
CUT'HaAJIOM

IIOMCK

2KBa JI1 HUTH

qZAPROS

orBeT XX...

orser ENN

orsetT *’

QPEREM=ZNA™

RXX

sADRES

OTBET

SSI1G;ADRES

OTBET

tADRES: PP, MM

TXX

Ormanka ¢ nomornsio GDB

Sanpocuts mHGOpMaruio o ZAPRO-
SE.  Boob6ie, 3ampocsrt GDB mme-
0T TIepBYIO 3arjaBHyio OykBy. Crre-
[UaJIbHBIE 3AMPOCHI OT TPOU3BOMU-
TeJiell MOJIXKHBI MCIOJIB30BaTh IIPU-
CTaBKy KOMOAHWZ (U3 MAaJICHBKIX
6yxs). Hampmwmep: ‘qfsf.var’. 3a
ZAPROSOM moxkeT cremoBaTh HEOOs-
3aTEeNIbHBI CIUCOK, pa3ieleHHbIN
7 mwm 4. 3arIymky  TOJIK-
HBI IPOBEPSATH, YTO OHU IIPOU3BO-
OIT CpaBHEHUWE C IOJIHBIM HMEHEM
ZAPROSA.

Iauubie oT 3ampoca, 3aKOMUPOBAH-
HBlE MIECTHAOIATEPUIHBIMUI ITU(-
pammu. OrBer He MOXeT OBITH
IIyCTBIM.

OTBET TIPU OIINOKe

Yxka3bpIBaeT Ha HepacrO3HAHHBIN ZA-

PROS.

YcranoButh 3Hauenme PEREM B
INA™. Cmotpure ‘q’ mist ob6cy-
KOEHUS COTJIAIIEHUN, KaCAOIITIXCS
MEH.

YcTaHoBKA BCEI CUCTEMBI B nCcxXon-
HOE COCTOAHUE.

IlepesamycTuTh yoajaeHHBIN cepBep.
XX, rme ono Tpebyercs, He uMe-
er scHoro ompemesnenus. FIXME:
NUVEN PRIMER WZAIMODEJSTWIQ,
OB _QSNQ@J1J KAK \TI PAKE-
TY ISPOLXZU@TSQ W RAS [ IRENNOM
UDALENNOM REV IME.

aDRES—>sT0 ampec miist BO30GHOB-
qmenus BeimosHenus. Eciaum ADRES
OIyIIIEH, BO30OHOBUTH BBITIOJIHEHUE
C TOTO Xe ampeca.

CMOTPUTE HUKE

Kak C, HO pasHuiia Takas xe, Kak
Mexny step u continue.
CMOTPUTE HUKE

Ilouck B obOpaTHOM HAIIpABJICHUN,
naunuas ¢ ampeca ADRES, mo cos-
naneHus ¢ mabsgorom PP u mackon
MM. PP u MM—4 6Gaiira. aDRES

HOJKeH OBITh He MeHee Tpex nudp.

OnpenenuTs, Kupa jau HATH X X.
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3ape3epBUPOBAHO

3ape3epBUPOBAHO

3ape3epPBUPOBAHO

3ape3epPBUPOBAHO

3ape3epBUPOBAHO

3ape3epBUPOBAHO

3ape3epBUPOBAHO

3aIliCh B NAMSATH ([IBOUIHAS)

3ape3epBUPOBAHO

3ape3epBUPOBAHO

VIATUTh TOUKY ocTa-
HOBA, TIn HaOIIOOeH

(MERNOWIK)

oTBeT 0K
orseT ENN

u

XADRES,DLINA:XX...

oTBeT 0K
orser ENN

y

zt ,ADRES,DLINA
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HUTH BCE CIIIC XKUNBa
HUTH MEepPTBa

3ape3epBUpPOBAHO MJIST UCIIOIH30Ba~
HUS B OyIyIiem

3ape3epBUpPOBAHO MJIST UCIIOIH30BA~
HUS B OynoyIieM

3ape3epBUPOBAHO OJIST MCIOIB30Ba-
HUS B OynoyIieM

3ape3epBUPOBAHO IS MCIIOTB30Ba-
HUus B Oynyiiem

3ape3epBUPOBAHO IS MCIIOTB30BA-
HUs B Oynyiiem

3ape3epBUPOBAHO TSI UCIIOIH30Ba~
HUS B OyIoyIiem

3ape3epBUpPOBAHO MJIST UCIIOIH30Ba~
HUS B OyIyIiem

aDRES sTo ampec, DLINA sTo unciio
oaniT, XX... 9TO IBOMYHBIE OAHHLIE.
CumBosnl $, # 1 0X7d 5KpaHUPYIOT-
cs ¢ moMoIbo 0x7d.

B CIIydae ycCIexa

B CJIydae OIINOKM

3ape3epBUPOBAHO IS MCIIOTB30BA-
Hus B OynoyIiem

3ape3epBUPOBAHO [JIST UCIIOIH30Ba~
HUS B OyIyIiem

Cwmotpure ‘Z’.
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IIOMECTUTH

(NERNOWIK)

3ape3epBUPOBAHO

Touky Zt,ADRES,DLINA

OCTAHOBA, MW HAOJIIOOEHUS

Ormanka ¢ nomornsio GDB

t mpemcrasiser Tum: ‘0’ B CIIy-
gyae MIPOrPaMMHON TOYKU OCTAHO-
Ba, ‘l’—amnmapaTHas TOYKa OCTa-
HOBa, ‘2’—Touka HAOIIONEHUSI 34
3aMUChbio, ‘3—TOuka HAOIIONEHUS
3a uTeHmeM, ‘4’—rouka HabOIIOmIE-
mus 3a poctymoMm; ADRES—oTo an-
pec; DLINA s3amaercs B OGaiiTax.
Ilns mporpaMMHON TOYKKM OCTaHO-
Ba, DLINA 3amaeT pa3zMep MHCTPYK-
Uy, HA KOTOPYIO HAMO MOMECTUTH
sammary. s anmapaTHBIX TOUEK
ocranoBa u wuabmonerus, DLINA
yKa3blBaeT pa3Mep o01acTy IaMsITh
st Habmonenus. YTobbl n36exaTh
MOTEHIINATIBHBIX TPOBIIEM C TIOBTOD-
HBIMU TTAKETAMU, OIEPAIIMH 01K~
HBI OBITH UOEMIOTEHTHBIM 00pa30M.

orBeT ENN B CiIydae OIIMOK’

B ClIydae ycIexa
Ecnu ne nomnepxusaercs.

3ape3epBUpPOBAHO IS MCIIOTB30Ba-
HUs B Oynyiem

IMakersr ‘C’, ‘c’, ‘S’, ‘s’ m ‘?’ MOT'YT MOJIyYNTHh B KAUYECTBE OTBETA BCE HIKEIEPEUYUCICHHOE.

B cnyuae naxeroB ‘C’,

[4

c’,

‘S’ m ‘s’, 5TOT OTBET BO3BpAIIAETCS TOILKO TOTIAa, KOTOa IIeilb

ocranapiausaeTcs. Huxe, Tounoe suauenne ‘NOMERA SIGNALA’ ompemesnero medeTko. Boobiie,
ucnosab3yercs omHo u3 corsamrenunit UNIX o Homepax curaasios.

WAA

XAA

AA—>5T0 HOMED cUrHAJIA

AA = nBe mecTHAOIATEPUUIHBIE TUGPBI HOMEPA CHUT-
Hasa; n... = (MIECTHAANATEPUIHBIN) HOMED PErucTpa,
I... = COOEPXKUMOE PETUCTPa B IIEJIEBOM IOPSIKe OanT,
pa3mep onpenesnsercs REGISTER_RAW_SIZE; n... =
‘thread’, r... = umeHTUGUKATOP IIPOIECCa HUTH, DTO
[IECTHAOIIATEPUYHOE TIEJI0e; N... = Opyras CTPOKa, He
HAUMHAOIIASICS ¢ mecTHammaTepuanon muppel. GDB
OJIXKE€H UTHOPUPOBATH TY Mapy ..., I'... 1 IePEXOOUTH
K cremytoriei. Takum o6pa3oM MBI MOXKEM PACIIAPATH
TIPOTOKOJI.

IIponecc 3asepimaercsa ¢ konom Beixoma AA. OTo mpu-
MEHIMO TOJIBKO K OIIpeOeJICHHBIM TUIIaM Heﬂeﬁ.

IIpouecc 3aBepraercs ¢ curuagom AA.
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NAA;t...;d...; b... (USTARELO)

0XX...

AA = momep curmasa; t... = amgpec cuMBoja "_start";
d... = 6a3a pasmena HaHHBIX; b... = 06asa pasme-
ma bss. PRIMEMANIE: 1SPOLXZUETSQ TOLXKO CELQMI
Cisco Systems. FrAZNICA MEVDU \TIM OTWETOM 1
ZAPROSOM "qOffsets" ZAKL@™AETSQ W TOM, ~TO PA-
KET ’N’ MOVET PRIBYTX SAMOPROIZWOLXNO, TOGDA
KAK ZAPROS ’qOffsets” INICIIRUETSQ RABOMM OTLAD-
NKOM.

XX...—IecTHAONIATEPUIHOE TpEICTaBaeHne  ASCII-
MAHHBIX. DTO MOXET TPOU30UTHU B OO0 MOMEHT, TO-
Ka MIPOrPaMMa BBIIOIHAECTCS U OTJIAMYUK TOIKEH IPO-
OomkaTh xKaats "W, 17, u T.1I.

CJIGIEYIOLT_[I/IG IIaKeThI OJId YCTAHOBOK M 3aIIPOCOB YXKeE OBLINI OIIpENECJICHBI.

TeKylllas HUTh qC
orBeT QCIDENT-
PROC

orBeT *

NOCHTUPUKATOPEL gfThreadInfo

BCEX HUTEN
gsThreadInfo

orser m<ID>
OTBET
m<ID>,<ID>...
oTBeT 1

Bosepatuth nmeHTUGUKATOP TEKYIIEH HATH.

I'me 1DENT-PROC—16-6uTHbIN noeHTUGUKATOD IIPOIEC-
ca, IIPeICTABJICHHBIN IIIeCTHANIATEPUYHAMY TUDPaAMU.
JI0601 mpyTroil OTBET MONpa3yMeBaeT CTAPBIN MOCHTU-
dukaTop mpomnecca.

[lonyunTs cnncox nneHTUGUKATOPOB AKTUBHBIX HUTEH
ot meneort OC. Tak kKak 94MCIO0 AKTUBHBIX HUTEH MO-
JKeT OKa3zaThbCs CIMMNIKOM OOJBIINM U HE IOMECTUTh-
cs B ITaKeT OTBETA, 3TOT 3aIIPOC pabOTaEeT MTepAIusi-
MH: OH MOXeT TpeboBaTh 60ilee OMHOU MOCTIENOBATEIb-
HOCTH 3a1poc/OTBeT, IJIisl TOJIyIeHHs. IOHOTO CIICKA
HuTel. llepBBIM 3aIpPOCOM TOCIENOBATETEHOCTH OyIEeT
gfThreadInfo; nmocaenyomuMu 3aIIpOCaMy IIOCTICIOBA-
TenbHOCTU OynyT 3ampockl qsThreadInfo.

Bamevanne: 3amMeraeT 3amnpoc qL (cMOTpuTe HUXKe).
WnenTudukarop ogHON HUTH

COUCOK  UIOeHTU(GUKATOPOB  HUTEH, pa3noeIeHHbIX
3aIlAThIMI

(6ykBa !’ B HIDKHEM permcrpe) 006O3HAYAET KOHEI

CITICKA. 3
B orBer Ha kaxmbIil 3ampoc, Ienb OymeT OTBeYaTh

CIIICKOM U3 DPA3NENICHHBIX 3alSTBIMUA HMIEHTUDUKATO-
POB HUTEH, B IIECTHAMIATEPUIHOM IIPENCTABIEHNN, C
nmopstmkoMm Gaitt ot crapirero. GDB Gymer oTBedars
Ha KaX[IBII OTBET 3aIIPOCOM APYTUX UACHTUDIKATOPOB
(ucmosnb3ys hopMy gs 3ampoca), IOoKa [elb He OTBETUT
1 (6yksa 'l’ B HIZKHEM PErucTpe, OT AHTJIMIACKOTO CJIOBA
’last’).

TOTIOJTHUTEITbHAST gThreadExtralInfo, ID

uHbOpMaII o)
HUTN
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sarpoc SPISOK mim
SPISOK-NITEJ (NE
REKOMENDOWANO)

porunciimts  CRC
OJI0Ka IMaMsITH

3aIPOCUTH CMeIlle-
HIUSI PA3IETIOB

orBeT XX...

qLNAN-
FLAGMISLO-
NITEJSLED-NITX

OTBET
gM™ I SLOKONECARG-
NITXNITX...

Ormanka ¢ nomornsio GDB

3necy ID sBnsiercss nmeHTUGUKATOPOM HUTHU B IIECT-
HAOIIATEPUTHOM TIPENCTABIEHUN, B IOpsSOkKe OalT OT
crapirero. llomyuaer meuaTaeMoe OMUCAHUE CTPOKU
arpubytoB HuTtum oT menesoir OC. Dra crpoka MO-
JKET COmepXKAaThb Bce UITO yromuo, uto teneBas OC co-
arer mHTepecHbM it GDB coobiurs momb3oBaTe-
JO O HUTU. OTa CTPOKA BBIBOAUTCS B OTOOPAKEHUN
GDB ‘info threads’. [lpumepamu BO3MOXKHOI TOITOJI-
HUTeIbHON wmHpoOpManuu sSBisoTcsa "Runnable" wumm

"Blocked on Mutex".
ne X..—ASCII-maHHble B IIECTHAMIATEPUIHOM

NIPEOCTABIICHUN, COOepKalllie IeYaTHYI0 CTPOKY C IO-
MOJTHUTEITHHON mHpOpMaruein o6 aTpudyTax HUTH.

IlonyunTs nHGOPMAIINIO O HUTH OT ONEPAIIMOHHON CHU-
CTeMbI, THe IPOUCXONUT BhINOJIHEHHE. J3mech: NAMN-
FLAG (omna miectHannarepudsas mudpa) €CThb eNuHU-
11a, ITO YKa3bIBACT HA MEPBBIN 3alIPOC, UIU HOJb, UTO
onpenernsier nocnenytormit 3anpoc; MISLO-NITEJ (mse
[IeCTHANATEPUIHbIE (P )—MaKCUMAIBLHOE JHICIIO
HUTEH, KOTOPOE MOXET CONEPKATH MAaKeT OTBETa; U
SLED-NITX (BoceMmb IecTHAmUATEPUUHBIX TUDP), JIs
nocnenytormmx 3anpocos (NAN-FLAG pasen Hyitio), BO3-
Bpartaercs B orBeT Kak ARG-NITX.

3aMedaHme: 9STOT 3ampoc ObIT 3aMeIleH 3amIpoCoM
qfThreadInfo (cMoTpuTe BBIIIE).

Bmecs:  MSLO (mBe mectHannartepuuHbie nudphI)—
queno Bossparaembix Hurell; KONEC (omma mectHa-
muarepuaHas 1udpa), eCTb HOIb, KOTODBIN OIpere-
JisleT, YTO eCTh €Ille HUTH, U eIUHUIA, OMPEeNesIsio-
wiast, uto Gosbline Hurenn HeT; ARG-NITX (Bocems mect-
HaOuaTepuuHblX 1ndp) mnpencrasiaser coboi SLED-
NITX u3 makera 3ampoca; NITX...—sT0 mocienoBaTesns-
HOCTb wuOeHTHPUKATOpoB HuTed oT memu. B DENT-
NITI (Bocemb mectnamnarepuunbx mudp). Cmorpure
remote.c:parse_threadlist_response().

qCRC:ADRES, DL INA

orseT ENN
orser CCRC32

qOffsets

OTBET

Ommbka (Hampumep, ommbka JOCTYNA K MaMITH)
Jlutasas 32-6uTHas MUKINYECKast TPOBEPKa YKa3aHHON
obsracTu TTaMsITHU.

[TomyunTs cMerreHusT pas3nesioB, KOTOPBIE LesleBast Ma-
IIIMHA KCIO/Ib30BaJIa IIPU ITOBTOPHOM Da3MeIeHUN 3a-
rpy:xensoro obpasa. ZAMEMANIE: ESLI SMEENIE Bss
WKL@"ENO W OTWET, GDB\TO IGNORIRUET I WMESTO
\TOGO PRIMENQET K RAZDELU Bss SME]ENIE Data.

Text=xxx;Data=yyy;Bss=zzz
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sampocuth wmHpOpP- qPREVIMIDENT-

MAalllio O HUTH NITI

orBeT *
yIaJeHHas gRcmd , kKOoman-
KOMAaHIIA da

oTBeT 0K

orBeT Wywod

orBeT ENN
reply

Bosspamaer unadopmamuo o6 IDENT-NITI.  3mecs:
REVIM saBnsercs 32-6UTHBIM PEXUMOM B  IIECT-
mannarepuanoM npencraBienun;  IDENT-NITI—64-
ONTHBI UOEHTUGUKATODP HUTHU B IIECTHAOIATEPUIHOM
TIPENCTABIIEHNN.

Cmorpute remote.c:remote_unpack_thread_info_
response ().

komanda (B miecTHAnIATEPUYIHOM TPEACTABIICHNN )
IepefaeTcss I BBIIOJHEHNs JIOKAJIbHOMY HHTEpIIpe-
TaTopy. HeBepHble KOMaHIBI MOIKHBI COOOIIATHCS TIPA
TIOMOIIIN BBIXOMHOW CTpOKu. llepen KOHEUHBIM pe3yilb-
THUPYIOLINM IIAKETOM, LEeJIeBasi MAIIIMHA MOXKET TaKXKe
OTBETUTH HEKOTOPBIM KOJIMYECTBOM IIPOMEXKYTOUHBIX
0wy wod makeToB BhIBoma Ha KOHCOIL. FAZRABOT/I -
K1 DOLVNY UAESTX, ~TO PREDOSTAWLENIE DOSTUPA K
INTERPRETATORU ZAGLU[KI MOVET IMETX POSLED-
STWIQ DLQ BEZOPASNOSTI.

OTBer Ha KOMaHIY 6€3 BBIBOIA.
OTBeT Ha KOMaHIy CO CTPOKOW BbiBoma WywoOd, B

HIECTHAOIATEPUYHOM IIPENCTaBICHUIN.
YKa3bpIBaeT Ha HEIPABWIHLHO c(HOPMUPOBAHHBIN 3aIIPOC.

Korna ‘q’‘Remd’ He pacnosnaHa.

Crenyromme nakers! ‘g’/‘G’ 6pimn onpeneniensl panbie. Hike, HekoTOpble 32-GUTHBIE pe-
CUCTPBI TEepenaioTes B Bume 64 6uT. DTU PErucTphbl MOIKHBI OBITH PACIIMPEHbI HYJIEM /3HAKOM
(kax?), 9TOOBI 3AMOTHSITDH BBIAEJIEHHOE MeCTO. BailThl perucTpa nepenaioTcs B LeJIEBOM MOPSIIKe
bariToB. IlBe uwacTu B 6aliTe perucTpa mepenarTcs oT 60jee 3HATMMOTO K MeHee 3HAUIMOMY.

MIPS32

MIPS64

Bce peructpnl mepemaioTcst kak 32-OMTHBIE
BEJIMYMHBI B TAKOM MOpsAOkKe: 32 obimiero Ha-
sHadenus; sr; lo; hi; bad; cause; pc; 32 peru-
cTpa ¢ mIaBaoren Toukon; fsr; fir; fp.

Bce perucrpor mepematorcs kak 64-GuTHbre
BeJINUMHBI (BKIIH0OYast Takue 32-GUTHBIE Deru-
cTphl, KakK sr). IlopsAmok Takoil xe, Kak s
MIPS32.

Bor mpumep mocrenoBaTenbHOCTU [T TEPE3aIyCKaeMON [eId. 3aMeTbTe, UTO TEePE3aIryCK
He NI0JIy4aeT HUKAKOI0 HEIIOCPEOCTBEHHOI'O BBIBOLA!

<- ROO

-> +

target restarts

<=7

-> +

-> T001:1234123412341234
<- +

IIpumep mocenoBaTeTbHOCTH IPY IIPU HOIMIATOBOM BBITIOTHEHUN [T IO OMHOW MHCTPYKITAL:

<- G1445...
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-> +

<- s

-> +

time passes

-> T001:1234123412341234
<- +

<-g

-> +

-> 1455...

<- +

13.4.1.5 Ucnonb3oBaHue nmporpamMmel gdbserver

gdbserver gBiseTcs ynpasisionieil nporpammon s Unix-omoOHBIX cucTeM, KOTOpas M03-
BOJIIET BaM yCTAHOBUTL COeNUHEHMe Balell mporpaMmmbl ¢ ynmajgeHHbIM GDDB mocpemcrsom
target remote, HO 6€3 KOMIIOHOBKH C OOBIYHOI OTJIAIIOYHON 3aIJIyILIKOI.

gdbserver He SBIISETCS IMIOJIHOW 3aMEHON OTJIAMNOUYHBIX 3arJIyIIEK, IOTOMY YTO TpebyeT Io
CYIIECTBY T€X K€ CPENCTB OmeparunoHHon cuctembl, uTo u cam GDB. ®axruuecku, cucrema, Ha
KOTOPOM MOXKET BBIMONHITHCI gdbserver mist coemmaeHus ¢ ymaneHHbIM GDB, moxer Taxxke
seimonaIThE GDB nokanmbro! Tem He Menee, gdbserver nHOT A TOIE3€H, TAK KaK IO PA3MepPy 9Ta
nporpamma ropasno Mmenbie, deM GDB. gdbserver Takike jerde mepenocuTs, ueM Bech GDB,
TaK YTO BBl CMOXKeTe ObIcTpee HadaTh pabOTAaTh B HOBOU CHCTeMe, HCHOJB3Ys ero. Hakonerr,
ecniu BBI pa3pabaTbiBaeTe MPOTrPAMMBI MJIS CHUCTEM PeajIbHOTO BPEMEHHU, BBl MOXKeTe O0HApy-
JKUTDb, UTO HAKJIATHbIE PACXONLI, CBSI3aHHLIE C OIEPANNSIME PEAJLHOIO BPEMEHNU, HeraioT Oosee
YIOOHBIM IIPOBeNleHNEe BCell BO3MOXKHON pa3pabOTKH! Ha APYTON CUCTEMe, HAIIPUMED, C IIOMOIIIBIO
KPOCC-KOMIWIANNK. BBl MOXeTe mcronb3oBaTh gdbserver, UToOBl pean3oBaTh aHAJIOTMIHBII
BBIOOD OJIs1 OTJIAOKIN.

GDB u gdbserver o0IIa0TCS WM Uepe3 TOCIENOBATEIbHYO JIMHIIO, WX Yepe3 COCHIHEHIE
TCP, ucnonb3ys cTaHOApPTHBIN yIaJeHHbIA TOCIenoBaTeIbHbIA mpoTokol GDB.

nA CELEWOJ MA[ INE
BaM HeOOXOMMMO WMeTh KOMHWIO IIPOTPAMMBI, KOTOPYIO BBl XOTHUTE OTJIAINTh.
gdbserver He HyXHaeTcsi B Tab/ulle CUMBOJIOB Balllell IIPOrDaMMBbl, TaK 4YTO BBl
MOXKETE €€ UCKIIIOUNTh, eCI HeOOXOMMMO COXPAHUTL TPOCTPAHCTBO. Bcio 06paboT-
Ky cuMBoJioB ocyiectsisier GDB #a paboueit marruwe.

YT06b!I UCTIOIB30BATE CEPBEP, BbI MOMKHBI COOOIINTEL €MY, KaK B3aUMONECCTBOBATE
¢ GDB, ums Bareit mporpaMMbl 1 ee apryMeHThl. CHHTAKCUC CJIeIYOIINIA:

target> gdbserver comm PROGRAMMA [ ARG ... ]

COMM—5TO WX UMsI YCTPONCTBA (VIS MCIOIIB30BAHNS [TOCIICNOBATEILHON JINHIIT ),
wi uMs pabodeit marmuabl 1 HoMep moprta TCP. Hanpumep, mis ormanku Emacs
¢ mapameTpoM ‘foo.txt’ u BlaummoneiicTBus ¢ GDB uepes mocienoBaTeIbHBIA TOPT
‘/dev/coml’:

target> gdbserver /dev/coml emacs foo.txt

gdbserver naccuBHO xk1eT pabodero GDB nys cBs3u ¢ HuM.

[Tpu ucnmonb3osannu TCP-coequHennst BMECTO MOCTENOBATENLHON JIMHIIIL:
target> gdbserver host:2345 emacs foo.txt

EnwacTBeHHOE OTIMUME OT NPENBIMYIIETO MIPUMEpPa COCTOMT B IIEPBOM ITapaMeT-
pe, OIPENENISIONIEM, UTO Bl CBA3bIBaeTech ¢ pabounm GDB uepes TCP. [Tapamerp
‘host:2345’ o3nauaet, uTo gdbserver momken oxunars TCP-coenuuenne ot ma-
mmHbl ‘host’ x sokansrHOMy mopTy TCP 2345. (B mactosmee Bpems yacts ‘host’
ursopupyetTcs.) Bvl Moxkere BbIOpaTh 060 HOMED IOpPTA, KAKOW 3aXOTUTE, €CIln
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IIpU 5TOM OH He KOHQIUKTYyeT ¢ KakuMu-au6o mopramu TCP, yxe ucnomnb3yommmu-
s Ha 1ereBol cucteMe (Hampumep, 23 3ape3epBupoBaH i telnet).! Bor momkabr
MCTIOIB30BATH TOT K€ HOMED mopTa ¢ KoMaunoit pacouero GDB target remote.

nA RABOMEJ MA[INE GDB
BaM HYXKHA KOIHUs BaIllell MPOrPaMMBbl ¢ CHMBOJIbHBIMEU HaHHBIME, Tak kak GDB
HyxkHa MHGOPMAIMS O CUMBOJIAX 1 oTjanodHas uHGopmamusa. Samycrure GDB
KaK OOBITHO, UCTIOIB3YsI UM JIOKAJLHOW KOUU BAITIEH TPOrPaMMbBI B KAUECTBE Tep-
Boro aprymenTta. (Bam Takxke mMoxkeT moHamobuTbes Kiod ‘—baud’, eciu mocie-
nosarebHas JUHUS paboraer Ha ckopocTu, oriamuHoi ot 9600 6uT/cek.) Ilocse
9TOr0, MUCIOIb3YUTE target remote, YTOOBI yCTaHOBUTH CBiA3b ¢ gdbserver. Ee
napaMeTphl—JIn00 UM YCTPOUCTBA (onqu TIOCJIEIOBATEIBHOTO YCTPOUCTBA, Ta-
Koro kak ‘/dev/ttyb’), mubo meckpunrtop mopra TCP B dpopme MAINA:PORT. Ha-
mpuMep:
(gdb) target remote /dev/ttyb
B3aMMOMENCTBYET C CEPBEPOM Uepe3 MOCeNoBaTeIbHy0 auano /dev/ttyb’, a
(gdb) target remote the-target:2345

B3anmoneiictByeT uepe3 TCP-coemuuenme ¢ moprom 2345 Ha paboueil MallnhHe
‘the-target’. Imns TCP-coenunenus, BBl NOMXKHEBL 3allyCcTUTL gdbserver mo uc-
[IOJIb30BaHUST KOMaHIbI target remote. Vmuaue BbI MOXkeTe MOIYyUNTH ONIMOKY,
TEKCT KOTOPOU 3aBUCAT OT pPaboduell CUCTeMbl, HO OOBIYHO OH BBITJISIAUT IIPUMEP-
HO Tak: ‘Connection refused’.

13.4.1.6 Ucnonp3oBaHue nporpaMmsbl gdbserve.nlm

gdbserve.nlm—sTo ympasistoiias nporpamma misi cucteM NetWare, koropas mo3Bosis-
eT BaM YCTAHOBHUTH COCOUHEHUE Balell mporpamMmsl ¢ yoameHuabiM GDB mocpencTBoMm target
remote.

GDB u gdbserve.nlm o6I1aroTcst uepes MOCIeIOBATEIbHYO JINHATO, UCTIOIB3Y S CTAHIADTHBII
YOAJIEHHBIN TOCIenoBaTenbHbIl TpoTokoil GDB.

nA CELEWOJ MALINE
BaM HeOOXONUMO HMEThb KOINI0 IIPOIPaMMbl, KOTOPYIO BBl XOTHUTE OTJIAIOUTh.
gdbserve.nlm He HyxXIaeTcs B TaOJIMUIEC CUMBOJIOB Balllell IIDOIpPaMMBbI, TaK 4TO
BBl MOXKETE €€ MCKJIIOUNTh, ec/ii HeOOXOMUMO COXpaHuTh npoctpancTBo. GDB ocy-
LICCTBIIACT BCIO 0OpabOTKy CHUMBOJIOB Ha pabodeil MaIlllHe.

Y10o06BI NCHOIB30BATL CEPBEDP, BBI MOMKHBI COOOIINTEL €My KakK B3auMONENCTBOBATH
¢ GDB, ums Bameit mporpaMMbt u ee apryMeHThl. CHHTAKCHUC CIIeMYOIINA:

load gdbserve [ BOARD=PLATA ] [ PORT=PORT ]

[ BAUD=BOD ] PROGRAMMA [ ARG ... ]

PLATA u PORT omnpenenstor nocirenoBarenbuyio uanio; BOD onpenesnser ckopocTs B
6omax, ucrnomb3yemyto coenumaenneMm. 3uadenuss PORT u node mo yMom4aHuio paBHEBL
0, BOD o ymomuanmo 9600 6ur/cex.
Hampumep, nms ornmanku Emacs ¢ mapamerpom ‘foo.txt’ m B3amMomencTBUs C
GDB uepes mocienoBaTebHBIN OPT HOMEP 2 Ha miaTe 1, WCIONB3Ysl COEMUHEHTE
19200 6ur/cex:

load gdbserve BOARD=1 PORT=2 BAUD=19200 emacs foo.txt
NA RABO"MEJ MALINE GDB

BaM HYXKHA KOIHUsS BaIllell MPOrPaMMBbI ¢ CHMBOJIbHBIMEU HaHHBIME, Tak kak GDB
TpebyeTcst CUMBOJIBHAS U OTiIanodHas uuabopmanus. 3anycture GDB xax o6braHO,

! Ecm ot BBIOEpeTE HOMED IOPTa, KOTOPBIA KOHQIIMKTYET ¢ APYTUM CEPBHUCOM, gdbserver medaTaeT cOOOILIEHTE
06 ommmbke u 3aBepriaeT paboTy.
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WCIIONTB3Y Sl UMSI JIOKAJIBHON KON BAIllell MPOrPaMMBI B KAUECTBE IIEPBOTO apaMeT-
pa. (Bam Takxke MoxkeT mOHAmOOGUTHCS Kirod ‘~baud’, eciu mocienoBaTenbHAas -
Hust paboTaer Ha ckopocTH, oTimaHoi oT 9600 6ut/cex.) Iocme sroro, ncnomb3yiire
target remote st yCTAHOBKH CBs3u ¢ gdbserve.nlm. Ee aprymeET—nMst yCTpO-
cTBa (OOBIUHO TIOCIIEIOBATENLHOIO YCTPOICTBA, TAKOro Kak ‘/dev/ttyb’). Hampu-
Mep:

(gdb) target remote /dev/ttyb

COEMUHEHNE C CEPBEPOM Uepe3 IOCIIeIOBATEIbHYO JTUHIIO ‘/dev/ttyb’.

13.5 OTob6paxkeHue o6 HLEKTOB sAApPaA

HexkoTopble menn monmepKuBarT 0TOOpaXKeHne 00BEKTOB Aapa. 1Ipu mOMOIMM 5TUX BO3MOXK-
nocteit, GDB B3auMomeiicTByeT HEMOCPENCTBEHHO C ONEPAIMOHHON CUCTEMON U MOYXKET BBIBOIUTH
rHGOpMAIIIO 00 0OBEKTAX YPOBHS ONEPAIMOHHON CUCTEMBI, HAIIPUMED, O OJIOKIPOBKAX U APYTHX
00BbeKTax CHHXpOHM3anuu. Kakme MMEHHO O0BEKTHI MOI'YT OBITH OTOOPAXKEHBI, OIPENEIACTCI B
sapucuMocTu 0T kKoukpeTHon OC.

Ucmone3yiiTe KOMaHIy set os, YTOOBI YCTAHOBUTH TUI OMEPAIMOHHON CUCTEMBI. DTO TOBO-
put GDB, xaxoit Mmomysib oToGpaXKeHust 0OBbEKTOB SIIPA MHUIINAITN3NPOBATD:

(gdb) set os cisco

Ecnmu xomanna set os BemostauTcs ycnemrno, GDB BeiBemeT HekoTopyo mHDOpMAIIIO 00
OMEPAIMOHHON CUCTEMEe, U CO3MACT HOBYIO KOMaHIy info, KOTopas MOXKeT ObITh MCIOIB30BAHA
IIJIST TIOCHIJIKU 3aIIPOCOB Ha IejIeBYI0 MaluHy. Haspanwe koMaHObl info BLIOMPAETCS B 3aBUCH-
MOCTH OT OIEPAIMOHHON CHCTEMBI:

(gdb) info cisco

List of Cisco Kernel Objects
Object Description

any Any and all objects

[anpHelre MOOKOMAaHIbLI MOTYT HCIOJIB30BATHCS IJIS 3alPOCOB O KOHKPETHHIX OOBEKTaX,
nHGOpMAaLNsi 0 KOTOPBIX €CTh B sIpe.

B macrosmee BpeMs He CyIIeCTBYeT OpYyroro crocoba OIIPENnC/INTb, MOAOCPXKUBACTCA Ta UJIN
Hasd OIIEpallMOHHas CUCTeMa, KPOME KakK HOHpO6OBaTB.
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14 Nudopmarnus o koHbUTypannum

B To Bpems kax moutum Bce xomaHmbl GDB mocTymEBI O BCEX UHCTBIX W KPOCC-BEPCUI
OTJAIINKA, CYIIECTBYIOT HEKOTODPBIE MCKIIIOUEHUs. JTa TJiaBa OMUCHIBAET BEIIU, MOCTYIHBIE
TOJIBKO B OIIpENEeSIEHHBIX KOHDUTYPaIIAIX.

Cy1ecTByeT TPHU OCHOBHBIE KATETOPUU KOHMDUTYPAIWI: InCThIe KOHGUTYpalnn, Tae padodast
U IesieBas MAIIWHBI COBIANAIOT, KOHQUIYypaIluy OJIs BCTPOCHHBIX OIEPALMOHHBIX CHCTEM, KOTO-
pble OOBIYHO COBIALAIOT NI HECKOJBKUX Pa3IMYHBIX apXUTEKTYP IPOLECCOPOB, U OTIENIBLHBIC
BCTPOEHHBIE TPOIIECCOPHI, KOTOPbIE CUJILHO OTJIMYAIOTCS IPYT OT OpyTa.

14.1 Ywucrasa konburypaims;

DTOT pa3nern OMUCLIBAET NETAIIN, CHeMudUIHbIE IJIs OIPENEIEHHBIX YUCTBIX KOHMUTYpAIIIi.

14.1.1 HP-UX

B cucremax HP-UX, ecnu BbI cchutaeTech Ha (GYHKINIO WX TEPEMEHHYIO, UM KOTOPOM
HaUYWHAETCS CO 3HaKa mojutapa, GDB cmepsa uireT uMs mOIB30BATENSI WM CUCTEMBI, 10 TIONCKA
BCIIOMOT'aTeJIbHOU IEPEeMEeHHOM.

14.1.2 Nudopmaiusa o nporieccax SVR4

Mmuorue Bepcun SVR4 mpemnocTaBisioT BO3MOXKHOCTB, Ha3bIBAeMYyH ‘/proc’, KOTOpas MO-
XKeT ObIThb MCIIOIB30BAaHA IJIsS MCCIEIOBAHUS 00pa3a BBITOIHSIEMOTO MPOIECCa, UCIOIb3Ys IMOM-
nporpaMmmbl daisiopoit cucrembl. Eciau GDB ckondurypupoBan s onepanuoHHON CUCTEMEL,
MO AEPKUBAIOIIEN 3Ty BO3MOXKHOCTH, KOoMaHna info proc mocTymHa A7 MOJIyUeHUs OTUeTa
0 HEKOTOPBIM BUAaM WHGOPMAINN O MPOIECCe, BBIMOHSIIOIIEM Ballly mporpammy. info proc
paboraeT TOIBKO Ha cucTteMax SVR4, xoropsre BkiouaioT kom procfs. Cpemm sTux cucTem:
OSF/1 (Digital Unix), Solaris, Irix u Unixware, sHo e HP-UX nnu Linux, x npumepy.

info proc Brimaer mocTymHy0 CyMMapHYIO MHGOOPMAIIIIO O IIPOIECCE.

info proc mappings
Coob11aeT muama3oHbl aIpecoB, JOCTYIHBIX B MPOrpPaMMe, ¢ WHDOPMAIIHed, MOXKeT
JIM Ballla IporpaMMa YUTaTh, 3aUCHIBATH, MM UCIOIHATE KaXKIbIH U3 TUATIA30HOB.

info proc times
Bpewms 3amycka, BpeMst HoIb30BaTeIbCKOro u cucreMuoro HII mrs Bamesr mporpam-
MBI ¥ €€ TIOTOMKOB.

info proc id
Coobiaer naGOpManNio 06 MACHTU(GUKATOPAX MIPOLECCOB, OTHOCALIUXCA K BAIIEH
nporpaMme: ee cOOCTBEHHBIN MIEHTU(MUKATOP, UAEHTU(GUKATODP ee POAUuTes, TPYII-
Bl TIPOTIECCA U CEAHCA.

info proc status
O6rias nabOpPMAIUS O COCTOSHHUM IIpollecca. Eciam mporecc ocTaHOBIEH, TO 3TOT
OTYeT BK/IIOUAET IPUUNHY OCTAHOBA U JIIOOBIE MOJIYUeHHBIE CUTHAJIBL.

info proc all
IToxaselBaeT BCIO BBIIIENEPEUNCICHHYIO HHOOPMAIIUIO O IIPOLECCE.
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14.2 BcTpoeHHBIE olepannoHHbIE CICTEMbBI

OTOT pa3mesnn onuchbiBaeT KOHMUTYPAINY, 3aIeHCTBYOIINE OTIAIKY BCTPOEHHBIX OIEPAIOH-
HBIX CUCTEM, KOTOPBIE MOCTYIHBI IIJII HECKOJIBKIUX PAa3INIHBIX apXUTEKTYP.

GDB BkimI09aeT BO3MOXHOCTE OTJIAXKUBATH ITPOrPAMMBI, BHITIOJIHSIIOIINECS B PA3IMIHBIX OITe-
PAIlMOHHBIX CHUCTEMaX PeajlbHOI'O BPEMCHU.

14.2.1 Ucnonwb3oBauue GDB ¢ VxWorks

target vxworks IMQ-MALLINY
Cucrema VxWorks, mnpucoenuuennas mnocpencrsom TCP/IP.  Aprywment
IMQ-MAINY ectn umsa niu IP-agpec Malmubl mesieBoil CUCTEMEL.

Ha VxWorks, load kommoryer IMQ-FAJLA munavMwyeckum Ha TEKYIIEH IEJEBO CHCTEME, U
nmobaBseT ee cuMBOJIbHYIO nHDOopManuio B GDB.

GDB nospoststeT pa3paboTunKaM 3alyCKaTh U OTJIAKUBATE ¢ UNix-MaIliny 381891, BBITOJTHS-
foIImecs Ha ceTeBBIX Ieiissx VxWorks. Yike BBITOITHSIONINECS 3a0a4n, 3alyIleHHbIE 13 000I0UKT
VxWorks, Takxe MoryT ObiTh oTs1axkensl. GDB ucnomb3yeT ko, KOTOPBIT MOXKET BBITTOTHSITHCSI
kax Ha MaruHe Unix, Tak n Ha neieson marrmae VxWorks. IIporpamva gdb ycranaBmuBaeTcst
u BoimosHseTcs Ha Unix-mammse. (Ona MOXeT GBITH yCTAHOBIICHA IO MMEHEeM vxgdb, d4To0BI
ornuuatsh ee or GDB ms ornanku nporpamm Ha pabodell MalluHe. )

VxWorks-timeout ARG
Ceituac Bce 1ientu, 6asupyromuecs va VxWorks, monnep:xuBaoT mapaMeTp vXworks-
timeout. OTOT mapaMeTp yCTaHABIMBAETCs mOjb3oBaTesneM, u ARG mpencraBistoT
YUCIIO CeKYHI, B TedeHrme KOTOphix GDB oxummaeT oTBeTHI HA BBI3OBBHI YIAJIEHHBIX
nporenyp. Bbl MoxkeTe mMCIoOnb30BaThH 9TO, €ciu Balma ieseBas Marmaa VxWorks
SIBITSIETCSI MEIIJIEHHBIM TTPOTPAMMHBIM SMYJISITOPOM, WJIM HAXOMUTCS MAJIEKO Ha IPY-
TOM KOHIIE MEIIJIEHHOTO CETEBOTO COCIUHEHNSL.

Crenytomast nadopmanus o coequuernn K VxWorks Oblia cBexkeil, KOraa 3TO PYKOBOICTBO
Ob110 HammcaHo; Oostee HOBBIE BhITyckr VXWorks MOTYT MCIOIB30BATH OOHOBIIEHHBIE IIPOIEMY-

PBL.

st ucmone3oBanuss GDB ¢ VxWorks, Bel momxubl mepecobpats Bare sapo VxWorks,
9TOOBI BKJIFOUUTH TONIPOTPAMMBI MHTEpdeca yoaleHHOn oTiaanku B Oubmmoreky VxWorks
‘rdb.a’. Urtobsr 510 chemars, onpenenute INCLUDE_RDB B korduryparumonaom daiime VxWorks
‘configAll.h’ u nepecobepute ssnpo VxWorks. Ilomyunsiieecs simpo comepxut ‘rdb.a’; u mopo-
JKIOAeT 3amady oTianku ucxomuoro komna tRdbTask, korma VxWorks sarpyxaercs. s 6ombimeit
nadopMaIuu 1o Koudurypuposauuio u cbopke VxWorks, cMOTpuTe PyKOBOICTBO U3rOTOBUTEI.

Korna Bwr Brimrounsu ‘rdb.a’ B o6pa3 Bamein cuctembl VXWorks u Tak yCTAHOBUIN BaIlll
OyTH MOWCKA BBIIOIHIEMBIX (ailioB, 4To0b MOXHO Obu1o HaiiTu GDB, BLI roTOBBEI K BBEIZOBY
ornamunka. U3 Bameir paGoueit Unix-marumser, BeinonauTe gdb (mmm vxgdb, B 3aBUCHMOCTH OT
BAIIIENl yCTAHOBKN ).

GDB nosBisercs u MoKasnBaeT MPUTJIAIIEHNE:
(vxgdb)

14.2.1.1 Coenunenne k VxWorks

Komanna GDB target mo3BosseT BaM cOemuHsATHCS ¢ memeBoil mammuoin VxWorks B ceTn.
1 coenmuueHus ¢ eIbio, MMsI KOTOPOI ecTh “tt”, BBemuTe:

(vxgdb) target vxworks tt
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GDB nokaxer cooOitieHnsi, aHaAJIOTUIHBIE YTUM:

Attaching remote machine across net...
Connected to tt.

3arem GDB nerraercs cauTaTh TabIUITB CUMBOJIOB BCEX OOBEKTHBIX MOMYJIIEH, 3arpy KEHHBIX
Ha mesesoii Maruae VWorks ¢ Toro MomeHTa, Kak oHa Obuia BkiodeHa. GDB maxomur stu
GdallyIbl mMyTeM MOKCKa B KATAJIOraX, [MEPeUnC/IeHHBIX B My TsAX moucka KomaHn (cMm. Pasmern 4.4
[Pabouas cpema Bareil nporpamuvsl], ¢. 23); eciau eMy He YIOAeTcsl HailTu OOBeKTHBIN (haiii, oH
BBEIBOOUT ITONOOHOE COOOITIEHME:!

prog.o: No such file or directory.

Korna sTo npoucxonur, nobaBbTe COOTBETCTBYIOUINI KATAJIOT K IIyTsSM IIONCKA C IIOMOIIIBIO
komaunsl GDB path, u BeimosHETE KOMAHIy target CHOBA.

14.2.1.2 3arpy3ka Ha VxWorks

Ecnu BB coemuuunuck ¢ meseBont maruuoin VXxWorks u xoture oT/IanuTh 06beKT, KOTOPHIT
erre He OBLIT 3arpy2KEeH, BBl MOXKeTe UCnoib3oBaTh Komanny GDB load, uTo0br 3arpys3uTh daiiin
u3 Unix B VxWorks. O6bekTHBI (aiiil, 3aIaHHBI B KaUecTBe apryMenTa K load, B IeHCTBU-
TEIBHOCTY OTKPBIBACTCS MBaXKIbI: CHadasIa 1ereBoi Marmumaon VX Works, aTo0bl 3arpy3uTs KO,
a 3ateM GDB, uT0o0bI cunTaTh TAGIUILy CUMBOJIOB. OJTO MOXET IPUBECTH K IPOOJIEMAaM, eCiin
Tekylire pabodyne KaTajord B 3TUX CHCTEMAaX pasinmuarorcs. Kciam obe cucTeMbl MOHTHPYIOT
o NFS onunakoBbie GailjioBble CUCTEMBI, BBl MOXETe U30€XKAaTh dTUX IPOOJIEeM, UCIOb3ys ab-
COJIIOTHBIE TIyTU. B MPOTUBHOM CiIydae, MPOIIE BCETO YCTAHOBUTL PabOuMil KATAJIOr Ha obemx
CcuCTeMax B TOT, B KOTOPOM PACIIONIOKEH OOBEKTHBIN (hailyl, U 3aTeM CChLIATHCS HA HETO 10 UMe-
Hu, 6e3 mytu. Hampumep, mporpamma ‘prog.o’ MOXeT HaXOOUThCS B ‘vxpath/vw/demo/rdb’ na
VxWorks u B ‘hostpath/vw/demo/rdb’ ma paboueit maruue. Ilisg 3arpysku 5TOW MPOTPAMMEL,
BBenute B VxWorks crienyroriee:

-> cd "vxpath/vw/demo/rdb"
3arem, B GDB, Benure:

(vxgdb) cd hostpath/vw/demo/rdb
(vxgdb) load prog.o

GDB orobpasut oTBeT, AaHAJOTUYIHBIA STOMY:
Reading symbol data from wherever/vw/demo/rdb/prog.o... done.

Brr Takxke moxkeTe mCHoNb30BaTh KOMaHIY load, 9TOOBI 3aHOBO 3arpy3UTh OOBEKTHBIN MO-
IyJb, IOCIIe PENAaKTUPOBAHUSA U IOBTOPHON KOMIIMJIAIINN COOTBETCTBYIOIIEIO UCXOMHOTO (aiiia.
3amersTe, uTo mpu sToM GDB ymamser Bce ompeneneHHBIE TOYKM OCTAHOBA, ABTOMATHYECKUE
0TOOPAXKEHUsI, BCIIOMOTaTelIbHbIE [IePEMEHHbIe, I OYMIaeT UCTOpuio 3HaueHuil. (DTo HeoGxomu-
MO IJIsI TOTO, YTOOBI COXPAHUTH LETOCTHOCTH CTPYKTYP HAHHBIX OTJIAOUINKa, KOTOPBIE CChIIa-
I0TCs Ha TabIMIly CUMBOJIOB I€JIEBON CUCTEMBL. )

14.2.1.3 3anyck 3anad

Bur Taxkxe MoxkeTe NIPUCOEOUHUTHCS K CYIIECTBYIOIIEN 3amade, MCIOIB3Ys KOMaHIy attach
CIIeITYIONIIM 0O6pa3oM:

(vxgdb) attach ZADAMA

roe ZADAMA aBnseTcs 1ecTHAaOUATepUIHBIM uneHTudukaTopoMm 3amadn VxWorks. Korma sor
MIPUCOEINHIETECHh K 3aade, OHA MOXET BBIIOIHATHCS MO0 OBITH TPUOCTAHOBICHHON. BbImos-
HSIIOITIASICS 330298 IPUOCTAHABINBACTCS B MOMEHT ITPUCOEIMHEHMS.
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14.3 BcTpoeHHbIE ITPOIECCOPHI

DTOT pasmes ONUCHIBAET NETAIN, CIenuGUIHBIE NI OMPENeIeHHBIX BCTPOEHHBIX KOHQUTYpa-
T,

14.3.1 Bcrpoeunbii AMD A29K

target adapt USTR
MonuTtop Adapt maa A29K.

target amd-eb USTR SKOROSTX PROG
Ynaneuuas PC-pesunentras miara AMD EB29K, npucoenuuennas mo mocsemnoBa-
TeNbHBIM JuHUSIM. USTR ABJIsSETCS MOCIEeNOBATENbHBIM YCTPOMCTBOM, TaKkKe KaK
st target remote; SKOROSTX moszBosser Bam ykas3aThb ckopocTh nuwaumm; a PROG
SBJIIETCSI IMEHEM TPOTPAMMBI, KOTOpasi OyIeT OTIAKUBATHCSI, TAK, KAK OHO TOSB-
asercs B JOC ma IMK. Cm. Pasmen 14.3.1.2 [IIporokon EBMON mms AMD29K],
c. 136.

14.3.1.1 A29K UDI

s ormankm mponeccopos ceMeiictBa a29k, GDB mommepxkusaer mporokon AMD UDI
(“Universal Debugger Interface™). Ilns ucnombzoBanus sToit Kondurypanuu ¢ measvua AMD,
Ha KOTOpbIX BbmosHseTcss MoHuTop MiniMON, Bam nHyx)#Ha mporpamma MONTIP, mocTymHast
6ecrmatao y AMD. Bor moxere Takike wmcmonb3oBaTh GDB ¢ mporpammont ISSTIP, UDI-
COBMECTUMBIM dMyIssTopoM a29k, Taxxke moctymasiM y AMD.

target udi KL-SLOWO
Buiopars unrepdeiic UDI k ynanennoit mrare a29k wiu smystsitopy. 3mecs KL-SLOWO
ABJIAETCSI DIIEMEHTOM B KOH(puryparmonsom datiime AMD ‘udi_soc’. OroT daiin co-
TEPKUT B KAYECTBE HIIEMEHTOB KITIOUEBBIE CJIOBA, KOTOPHIE OMPENEISIIOT TapAMeTPHI,
UCTOJIb3yeMble pu coemuueHun K rersaM a29k. Ecan dain ‘udi_soc’ He HaxomuTcs
B BameM paboueM KaTaJiore, BBl OJIXKHBI YCTAHOBUTDH IMYyTh K HEMY B IMEPEMEHHON
cpenst ‘UDICONF’.

14.3.1.2 IIporokoa EBMON nmas AMD29K

AMD pacnpoctpansger maaty paspaborku 29K, mpennaszadennyto mis momertenus B 11K,
BMecTe ¢ mporpammoit moruTopa EBMON, paboraromein B8 [JOC. KopoTko sta cuctema paspa-
6otku HazpiBaeTcs “EB29K”. Urober ucmonszoBate GDB m3 Unix-cucTeMbl 1iIsi BBITOTHEHUSI
nporpamm Ha mwiate EB29K, BBl mOMKHBI CliepBa COEMUHUTH MOCIeNOBaTeIbHBIM Kabemem [TK
(8 xoTopom ycranosiena mwiata EB29K) u nocrenoBarensubiil mopt Ha Unix-cucreme. [lasee
MBI IIpeArosaraeM, aTo Bul coenuamtn kabemem nopt IIK ‘COM1’ u ‘/dev/ttya’ Ha Unix-cucreme.

14.3.1.3 YcraHoBKa CBs3U

CremyrolumM 1maroM HyKHO yCTaHOBUTE mapameTps! nopta 1K, coemas B JIOC uTo-To Bpome
5TOTO:
C:\> MODE com1:9600,n,8,1,none
OroT npumep, BomonHerHb B cucteme MS DOS 4.0, yeranasnusaer mopt [TK B 9600 6ut/cex,
0e3 MIPOBepKN YETHOCTHU, BOCBMUONTHBIE MAaHHBIE, OOUH CTON-OMT M OTCyTCTBUE NEUCTBUS I
“moBTOpa’; BBI JOJIXKHBI MCIOJIB30BATEL T€ XK€ IMapaMeTPhl CBI3U IPU YCTAHOBKE COCIUHEHUS CO
ctoponbl Unix.

Yrobwr nmepenats yupasienue ¢ [IK croporne Unix, BBenute caenytoriee B xorconu J1OC:

! VHEBepCaBHBILT OTIATOIHEL HHTEPHEIIC. (PRIM. PEREWOD™NIKA)
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C:\> CTTY coml

(HO3)K€, €CJIu BBl XOTUTe BepHYTH yrpasienne koucoaun JIOC, BBl MOXeTe UCIOIb30BATh KOMAH-
ny CTTY con—HO BBl NOJKHBI IIOCJIATh €€ Uepe3 YCTPOUCTBO, MMeBIIee yIIpaBJleHUe, B HallleM
IpuMepe uepes MOCIeNOBaTeIbHY 0 TuHuio ‘COM1’.)

Ha Unix-mammwmae, ms ces3u ¢ [IK mcnonssyiiTe KOMMYyHUKAIIMOHHYIO MPOrPAMMY, TaKyIO
kak tip wian cu. Hampumep

cu -s 9600 -1 /dev/ttya

[Tokaszanubie KIOUM IS CU ONPENEISIOT, COOTBETCTBEHHO, CKOPOCTH JIMHUAU U TIOCICIOBATE -
HBIN oopT. ECJII/I BMECTO 3TOI'O Bbl UCIIOJIB3YyETE tlp, Ballla KOMaHOHasA CTPOKa MOXKET BBILJIAOECTH
CIICMYIOIINM 0Opa3oM:

tip -9600 /dev/ttya

Barra cuctema MoxkeT Tpe6oBaTh APYTOrO UMEHU B TOM MECTe, T/le MbI ITI0OKa3biBaeM /dev/ttya’
B KadecTBe apryMenTa K tip. [lapameTpsl ¢Bs3u, BKIIOUAS UCHOIB3YEMBIH TOPT, aCCOIMMUPOBA-
HBI C apTYyMEHTOM K tip B daiie onucanuit “remote”—o0bI9HO 5TO ‘/etc/remote’.

Ucnonwayst coenmunuenne tip mmum cu, m3amennrte pabounit karanor IIOC B ToT, KOTOPHIH comep-
KuT Koruto Bamein mporpammel 29K, sarem samycrure na I[IK nporpamvy EBMON (ympasistoras
nporpamva EB29K, mocrasnsemas AMD ¢ Bammeit miaToit). Bbl HOIKHBL yBUIETh HAUAIBHBIN
BBIBOI EBMON, aHAJIONMYHBIA CIIEMYIOIIEMY, 3aKaHINBAIOIINICI Tpuriaienuem EBMON ‘#:

C:\> G:

G:\> CD \usr\joe\work29k

G:\USR\JOE\WORK29K> EBMON

Am29000 PC Coprocessor Board Monitor, version 3.0-18
Copyright 1990 Advanced Micro Devices, Inc.

Written by Gibbons and Associates, Inc.

Enter ’7?’ or ’H’ for help

PC Coprocessor Type = EB29K
I/0 Base = 0x208
Memory Base = 0xd0000
Data Memory Size = 2048KB

0x8000 to Ox1fffff
0x80002000 to Ox801fffff

Available I-RAM Range
Available D-RAM Range

PageSize = 0x400
Register Stack Size = 0x800
Memory Stack Size = 0x1800
CPU PRL = 0x3
Am29027 Available = No
Byte Write Available = Yes

# 7.
3areMm BBRINOUTE U3 oporpaMMBbl Cu MJIN tlp (B 9TOM IIpUMeEpe 3TO CHOeIaHO IIPU IIOMOIIIN

BBOMA ~. B mpuriamtesun EBMON). EBMON mpomomxkaeT paGoTaTh, rOTOBbIL K ToMy, uro GDB
TepexBaTUT yIPaBJICHUE.
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st sToro mpumepa, MbI Hpeanookuian, urto cymecrsyer coenuuenune PC/NFS, kotopoe
ycTraHaBiuBaeT GaiyioByio cucremy Unix-marmuubr kax “muck ‘G:’” ma [IK. OTo asnsercs, Bepo-
SITHO, CAMBIM YIOOHBIM CIIOCOOOM YIIOCTOBEPUTHCS, UTO OMHA 1 Ta ke mporpamma 29K maxonurcs
u va [IK, u B Unix-cucreme. Ecnu y Bac ver PC/NFS win uero-uubyns aHAIOTTIHOTO, COEMIN-
HSIIOITIETO [IBE CUCTEMBI, BbI HOJIKHBI MPUOETHYTH K IPYTOMY CIoco0y mepemadn mporpaMmMbr 29K
un3 Unix wa [IK—Bo3moxHO mepenucats ee Ha muckery. GDB NE 3arpyxaer mporpammbl mo
TTOCITEIOBATETLHON JIMHWM.

14.3.1.4 Kpocc-orananka EB29K

Haxkomner, nepefinute B KaTajor, cogepxarinit o6pas Barreit mporpamMsr 29K B Unix-cucteme,
u 3amyctute GDB, ykazap uMms mporpaMMbl B KQUECTBE apryMEHTA:

cd /usr/joe/work29k
gdb myfoo

Teneps BBI MOXKETE UCIOIBL30BATH KOMAHIY target:
target amd-eb /dev/ttya 9600 MYFOO

B sToM mpumepe MBI Tpemmosaragm, 9TO Ballla TpOrpaMma HaxomuTcs B datime ‘myfoo’. 3a-
MeTbTe, 4TO UMs ailia, 3aJaHHOE B KauecTBe NIOCcIeHero apryMeHTa K target amd-eb, mOIKHO
6bITh TakuM, KakuM ero suauT I1OC. B mamem npumepe, sTo npocto MYFOO0, HO BOOBIIE OHO MO-
xkeT Bkyouarh nyTh HOC, u, B 3aBUCHIMOCTI OT MEXAHU3MAa MIEPEHAYM, MOXKET OBbITH HE ITOXOXKE
Ha uMs Ha Unix-Malmse.

B sToM MecTe BBI MOXkKeTe yCTaHOBUTH XKejlaeMble TOUKN OCTAHOBA; KOTHA BBl OyI€Te TOTOBBI
YBUIIETH BAIlly MPOrpaMMBI BEITOHsIOECS Ha mwiaTe 29K, ucnone3yiire komauny GDB run.

YT06bI OCTAHOBUTH OTJIANKY yIOAJICHHON IPOrpaMMBbl, ucnoib3yire komaunny GDB detach.

Yrobb1 Bo3BpaTuTh ymnpasienue xoHconu IIK, wmcmomb3yiiTe tip miam cu CHOBa, IOCe 3a-
Bepienus: Barrero ceanca GDB, utobwr npucoenuuuThess k EBMON. 3aTeM BBI MOXKETe BBECTH
KOMAaHIy q, 4TOObI 3aBepinTh paboTy EBMON, Bo3Bpariias ynpaBieHIEe KOMaHIHOMY WHTEepIIpe-
taTopy HHOC. Beenure CTTY con, uTo0ObI BO3BPATUTH KOMAHIHEIN BBOI OCHOBHOM KouCcomm JIOC,
u BBeouTe ~ ., 4TOOBI HOKUHYTH tip mmam cu.

14.3.1.5 Y nmasieHHBIN XXy pPHaJI

Komanna target amd-eb co3maer B Texyiem paboueMm Karasore daiii ‘eb.log’, uTobbI HO-
MOYb OTJIAIUTH TPOOJIEMBL ¢ coennmHeHneM. ‘eb.log’ samucbiBaeT Bech BuIBOM ‘EBMON’, BKITIOUast
9XO IOC/IAHHBIX €My KOMaH[. Bemmosnenue ‘tail -f’ miist sToro daiijia B IPYyroM OKHE Y4acTO
TIOMOTraeT MOHATH mpobsembr ¢ EBMON, win HeoXumaHHbIe cOObITUA Ha cTopone 1TK.

14.3.2 ARM

target rdi USTR
Monutop ARM Angel, uepes uareppeiic 6ubmmoreku RDI x mporokony ADP. Bt
MOKET€ UCIOJIB30BATH 3TY 1EJb MJIS B3AMMOMENCTBUS KaK C IJIaTaMU, HA KOTOPBIX
BBITIONHsIETC MOHUTOP Angel, Tak u ¢ yerpoitctBom oTnankun EmbeddedICE JTAG.

target rdp USTR
MouuTop ARM Demon.

14.3.3 Hitachi H8/300
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target hms USTR
[Inara Hitachi SH, H8/300 unn H8/500, npucoenuseHHas uepes mOCIeIOBATEIBHY O
JMHUIO K Bamedl mammee. Mcmonb3yiiTe cnernuaibHble KOMaHOb device u speed
171l YIPABJIEHUs TIOCIENOBATEIBHON JINHUEN 1 MCIOIb3YEMOl CKOPOCTBIO CBSI3M.

target 7000 USTR
Omymsrop E7000 mms Hitachi H8 u SH.

target sh3 USTR
target sh3e USTR
Hemnessre cucremer Hitachi SH-3 u SH-3E.

Korna Ber BeiGupaere ymasenuyto otnanky s miatel Hitachi SH, H8/300 mmm H8/500,
koMaHma load 3arpyxaer Barmry mporpammy Ha miary Hitachi, m Takxe oTkpniBaeT ee kax
TEKYIIyI0 BhINOIHsAeMyto 1eib 1 GDB ua Bameinn mamune (kak komanna file).

st obmenns ¢ Bamnm Hitachi SH, H8/300 mwnn H8/500, GDB Heobxonumo 3HATH Crremyto-
II[1I€ BELI[N:

1. 9TO BBI XOTUTE UCHOJB30BATH: ‘target hms’, yHmaleHHBIN OT/IANOYHBIN HHTEPGENC OIS MUK-
pompouieccopo Hitachi, nnu ‘target e7000’, BcTpoenubrit smysmstop s Hitachi SH u
Hitachi 300H. (‘target hms’ ucmomb3yercst o ymomuanuio, eciiu GDB ckondurypuposan
crienmassHo 1yt Hitachi SH, H8/300 wiu H8/500.)

2. Kakoe IOCIIEIOBATENILHOE YCTPOMCTBO COEANHSET Balry Mamnfy ¢ mwiaroi Hitachi (mo ymoim-
YAHWIO HUCIOJIb3yeTCs IMEPBOE IOCIENOBATEIBFHOE yCTPONCTBO, MOCTYIIHOE Ha BaIlleill Ma-
IIKHE).

3. KaKYIO CKOPOCTBH HCIIOJIB30BaTh OJIsd 3TOTO IIOCIEOOBATEIIBHOTO YCTpOfICTBa.

14.3.3.1 Coenmunuenue c miaramu Hitachi

UcnonssyiiTe cnenuanbuyio komauay GDB ‘device PORT’, eciiu BaM HYXKHO SIBHO YyCTaHOBUTH
mocIeioBaTebHoe yeTpoicTBo. [lo ymomuanuio ucmonbsyercs mepswiit PORT, mocTymubIll Ha
Balllell MaIumee. ITO HeoOXommMo TOibKO Ha Unix-mammuax, rie 5TO OOBIYHO YTO-TO THIIA
‘/dev/ttya’.

GDB wumeer mpyrymo cHenmagbHy0 KOMaHIY OIS YCTAHOBKU CKOpOCTH CBs3m: ‘speed bps’.
DTa kOMaHIa TakxXke HUCIob3yeTcs TobKO Ha Unix-mammbax; B IIOC, ycranmaBiuBaiiTe cKo-
pocTh juHun Kak oobraHo m3BHe GDB xomanmoit mode (HaHpI/IMep, mode com2:9600,n,8,1,p
nyist coenuuenns 9600 6uT/cek.

Komauner ‘device’ u ‘speed’ mocTymHBI OJIs OTJIAOKK IporpaMM Mukpomrporeccopa Hitachi,
TOJIBKO €CJIM BBI WCIOJB3yeTe pabouyio cpemy Unix. Ecmm Bbr menonwsyere IOC, mms B3a-
UMONENCTBUS C IIATON pa3paboTku uepes mocienosarTeabubil mopT [IK GDB momaraercs na
BCIIOMOTATENBbHYIO0 PE3UICHTHYIO IPOrpaMMy asynctsr. Bbl Taxkxe MOMKHBI UCHIOIB30BATH KO-
vanrmay 1OC mode, uTobsr moaroToBuTh mopT co ctoporsr J1OC.

Cremyromuil mpuMep CeaHca UIIIOCTPUPYET IIaru, HeoOXOOMUMbIe HJIs 3aIlyCKa IPOrPaMMbI
ua H8/300 non ynpasnennem GDB. B Hem ucnonssyercs nporpamma H8/300 mon massanuem
‘t.x’. Ins Hitachi SH u H8/500 nponenypa Ta xe camasi.

CnepBa momcoequHuTE BaIlly TIaTy paspaboTku. B sToM mpumepe, MBI UCIOIB3YeM ILIa-
Ty, TpUCOEOUHEHHYIO K mopTy COM2. Ecnm BBI mcmosb3yeTe OPYTOW MOCIENOBATEILHBIN TOPT,
TIOICTaBbTE €ro UMs B arpyMeHTe KomManAbl mode. Korma BBl BLI3BIBaeTE asynctsr, BCIOMOTA-
TeJIbHYIO IIPOIPaMMY CBS3M, HCIOJIB3yEeMYIO OTJIAOYMKOM, BBL IlepelaeTe eil TOJIBKO YHCJIOBYIO
YacTh MMEHHU IIOCTIENOBATEILHOTO IIOPTAa; HAIpUMep, HIXKe ‘asynctsr 2’ 3amyckaeT asynctsr
nag COM2.

C:\H8300\TEST> asynctsr 2
C:\H8300\TEST> mode com2:9600,n,8,1,p
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Resident portion of MODE loaded

CcOM2: 9600, n, 8, 1, p

PREDUPREVDENIE: Mur o6uapyxunu ommubky B8 PC-NFS, koropas KoHQIUKTyeT ¢
asynctsr. FEcmm Ber Taxxke ucnomssyere PC-NFS ma Bamenn HOC-marmmmae, Bam
MOXET MOTPEBGOBATHCS OTKIIOUYUTEL €ro, WM HaXe 3arpy3uThb MainuHy 6e3 Hero,
YTOOBI UCIIOIB30BATH aSyNCtST I YIPABJIEHUs OTJIANOYHOMN TIIATOIL.

Temepnb, xorma CBsA3b YCTAHOBJICHA U IIATA Pa3pabOTK! MPUCOEOUHEHA, BhI MOXKETE 3aIly-
ctuts GDB. Brmosute gdb ¢ mMenem Bareir mporpaMmbl B kadecTBe aprymenTa. GDB Bor-
BonuT OOBraHOE mpuriaitenue: ‘(gdb)’. Mcmomb3yiiTe mBe crenuaabHBIE KOMAHIBL IS HATATIA
ceaHca OTJamKm: ‘target hms’ mis 3amanus kpocc-oTnanku mis miaTel Hitachi, m xomanmy
load mms 3arpy3KwW Balllell TporpaMMbI Ha Hee. load BBIBOONUT MMeEHA PAa3esioB IIPOTPAMMBI, 1
“*7 IS KaXKIBIX OBYX KUJIOOANT 3arpyKeHHbIX maHHbiX. (Fcam Bel XoTuTe OGHOBUTDL HAHHBIE
GDB miist cuMBOJTOB mitnt [7TsI BBITIOJTHsIEMOTO (aitiia 6e3 3arpys3ku, ucmnoib3yiire komaunst GDB
file wian symbol-file. Iya onmmcaHus 5TUX KOMAHI, PABHO KaK U CaMON KOMaHOBI load, cM.
Pasnen 12.1 [Komannbr muist 3amanus daitos|, c. 105.)

(eg-C:\H8300\TEST) gdb t.x

GDB is free software and you are welcome to distribute copies
of it under certain conditions; type "show copying" to see
the conditionms.

There is absolutely no warranty for GDB; type "show warranty"

for details.

GDB 5.0, Copyright 1992 Free Software Foundation, Inc...
(gdb) target hms

Connected to remote H8/300 HMS system.

(gdb) load t.x

.text : 0x8000 .. Oxabde **¥¥dkkkkxkx

.data : Oxabde .. 0xad30 *

.stack : 0xf000 .. Oxf014 *

Teneps BBI TOTOBBI BBIIONHSTHL WK OTJIAXKWBATE Barry mnporpammy. C 5TOro MOMEHTA,
BBl MOXKETE UCIOIB30BaTh Bee obbrunbie komaunsl GDB. Komanna break ycramaBmuBaeT TOU-
K OCTAHOBA; TuUn 3allyCKaeT Ballly IPOTpaMMy; print miam x oToOpaxKaeT HaHHBIE; KOMaHIA
continue BO30OOHOBIISET BBIMOIHEHUE TIOCIIE OCTAHOBKU B TOYKE OCTAHOBA. BBHI MOXKETEe MCIIOIb-
30BaTh KOMaHIy help B 000l MOMEHT, YTOOBI y3HATE OosbIinie 0 komauHmax GDB.

omuuTe, onrako, uro Bo3zmoxuocTu OPERACIONNOJ SISTEMY me mocTymHBI Ha Balmeil mia-
Te paspaboTKW; HAIPUMED, €CJIM Ballla TMPOrpaMMa, 3aBUCAET, BBl HE MOXKETE TOCIATH CUTHAJ
MTPEPBLIBAHUSI—HO MOXKETe HaXATh KHOMKY RESET!

Wcnonw3yiiTe kHONKY RESET Ha Balllell mjaTe pa3paboTKu

e uTOOBLI IpEpBaTh Bally Iporpammy (He ucmnonbsyiite ctl-C na mamumbe ¢ JJOC—y Hee HeT
criocoba mmepenaTh CUrHAJ IPEPBIBAHUS HA IUIATY PaspaboTKu); u

e s Bo3paTa K mpuriarieanio GDB mocie Toro, kak Baiiia mporpamMma HOPMAaJILHO 3aBep-
mraetcs. IIporokon cBsi3m He mpemycmarpuBaeT npyroro cmnocoba mis GDB ompenenuts,
4TO Ballla IIPOrpaMMa 3aBEPIINIACE.

B mro6om ciyuae, GDB BumuT pesyiabrar HaxkaTus RESET Ha miare pa3paboTKl Kak “HOD-
MaJIbHOE 3aBepIleHne” Balllell MPOrpaMMbI.
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14.3.3.2 Wcnosnb3oBaHue BcTpoeHHOTO 3MmyJisTopa E7000

Bor moxeTe mcnonb3zoBaTh BeTpoeHHbI smynsaTop E7000 mms paspaboTku koma ubo miist
Hitachi SH, mu6o mns H8/300H. Ucnonssyiite onny u3 stux dopMm KomaHabl ‘target e7000’
mis coenuaenus GDB ¢ samenn E7000:

target e7000 PORT SKOROSTX
Ucnoaw3ytiTe Ty dopmy, ecnu Bamta E7000 mpucoenmueHa K IOCIEOOBATEILHOMY
mopty. Apryment PORT mmenTudummpyer, Kakoil MOCIEIOBATENLHBINA TOPT UCIOIb-
30BaTh (Hanpumep, ‘com2’). TpeTuil apryMeHT SBIAETCS CKOPOCTHIO JIMHUN B GUTAX
B cekyHny (Hampumep, ‘96007).

target 7000 IMQ-UZLA
Ecmu Bama E7000 ycranosnena kax y3en ceru TCP /IP, B MoxkeTe pocTo ykasaTh
ero nms1; GDB ucnons3yer mitst coenuuenus telnet.

14.3.3.3 Cnemmanbable koMaHabl GDB nisa Hitachi
Hekoropere komannsr GDB moctynusr Tonsko mims H8/300:

set machine h8300

set machine h8300h
Hacrpausaiite GDB na onun u3 nByx BapuanTos apxutexkTyp H8/300 ¢ momorsio
‘set machine’. Bwr moxere mcmonb3oBaTh ‘show machine’, 4TOOBI IPOBEPUTH, Ka-
KON 13 BAPUAHTOB NEVCTBYET B TAHHBI MOMEHT.

14.3.4 H8/500

set memory MOD

show memory
Yxaxnre, kakyo Monens maMsta H8/500 (MOD) BbI mcmosb3yeTe ¢ IOMOIIBIO ‘set
memory’; IPOBEPSTE, KaKas MOIE/Ib UCIOIB3YyeTCs pu oMol ‘show memory’. Ilo-
nyctuMmbiMu 3uadeHusMu jist MOD sBrsrores small, big, medium u compact.

14.3.5 Intel i960

target mon960 USTR
MonuTop MON960 ms Intel 1960.

target nindy IMQ-USTR
[Tnara Intel 960, ynpasasemas Nindy Monitor. EMQ-USTR sBmgeTcs mmenem mo-
CIIEMOBATEIIFHOTO YCTPOUCTBA, KOTOPOE HOJIKHO HUCIOIB30BATHCS I COCMMHEHNS,
Hanpumep ‘/dev/ttya’.

Nindy—>sto mporpamva ROM Monitor miis nesesbix cuctem Intel 960. Korna GDB cxordu-
TypupOBaH it yupasienus yaangenasiM Intel 960 ¢ ucnonb3oBarnuem Nindy, BeI MOXeTe yKa3aTh
eMy, KaK IMpucoeTnHUTHCI K 960 HeCKOIBKIMU criocobaMu:

e YKaszaB MOCJENOBATEIbHBIN TIOPT, Bepcuto mpoTokosa Nindy u CKOPOCTD CBsI3U Yepes KITIoUun
KOMaHIHON CTPOKIH;

e OTBeTUB Ha 3aIPOC IPU CTAPTE;

e lcnone3ys komanmy target B mo6om mecte Barrero ceanca GDB. Cm. Paspen 13.2 [Ko-
MAaH[Ibl [JIs yIpaBjleHns meisamu|, c. 111.

C wmuTepdeiicom Nindy x mmate Intel 960, xkomarna load 3arpyxaer IMQ-FAJLA ma 960, a
Takxke Ho6aBIsieT ero cuMBOJIbHBIE nanuble B GDB.
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14.3.5.1 Bri3zoB Nindy

FEcnu Bor mpocTo 3amyctute gdb 63 MCIOIB30BAHUS KITIOUEN KOMAHIHOW CTPOKU, Y BAaC 3a-
MPOCSIT, KAKOH MOCIIENOBATEIbHBIA OPT HUCIOJb30BaTh, DO TOro, kak BBl MOIyUINTE OOBITHOE
npuriamesue GDB:

Attach /dev/ttyNN - specify NN, or "quit" to quit:
OTBerbTe Ha 3ampPOC ¢ JOOBIM cybdukcom (Tocse ‘/dev/tty’), ONpenessonnM IOCIeI0BATE b
HBIH TTOPT, KOTOPBIN Bbl XOTUTE KCIIOIBL30BATH. BBLI MOXeTe, IO CBOEMY BBIOODPY, IPOCTO HAYATH
paboty 6e3 coenmuenus: ¢ Nindy, OTBeTUB Ha IpUTJIAIICHUE MyCTOH cTpokoi. Kcmu BBI crena-
ere 5TO U mo3ke 3axorure npucoenuuuThes K Nindy, ucnonssyiite target (em. Pasmen 13.2
[Komannsr st ynpasienus nensmu|, c. 111).

14.3.5.2 ITapameTps! mis Nindy

Bor mapamerpsr BhizoBa mits Hauasa saimero ceanca GDB ¢ momkmouennoin mimaronn Nindy-

960:

-r PORT SanaiiTe mMs IOPTa MOCIENOBATEIBHOTO WHTEPdENca, KOTOPHI HOMKEH KUCIOIH30-
BATBHCSA TSI COCMUHEHUS C TEJIEBON CHCTEMON. ODTOT KITIOY MOCTYTIEH TOJBKO KO-
rna GDB ckoupurypuposan mis nesneBoit apxuTekTypbl Intel 960. Bwr moxkere
onpenenuth PORT ji06bIM 13 CIEMyIOMINX CIOCOGO0B: TOMHBIN My Th (HAmpuUMep, ‘-r
/dev/ttya’), umsa ycrpoiictBa B ‘/dev’ (Hampumep, ‘-r ttya’) wim mpocTo YHU-
KaJIbHBI cyhduKe IJIst OmpenesieHHoro tty (Hampumep, ‘-r a’).

-0 (3armaBras Gyksa “O”, me vonb.) Omupenenser, uro GDB momxen umcnonb3oBarh
“cTapbiil”’ mpoTOKOI MOoHUTOpa Nindy Mg COENWHEHUS ¢ MEJIEBO CUCTEMO. DTOT
KJTEOY MOCTyIeH To/bKO Korma GDB ckordurypupoBas miIst 1eIeBON apXUTEKTY DI
Intel 960.
PREDUPREVDENIE: ecnu BoI onpenenute ‘—0’, HO B HEACTBUTEIHHOCTH
TONBITAETECH CBI3aThCSI C CUCTEMOU, KOTOpas OXumaeT Oojiee HOBOTO
MIPOTOKOJIA, COEMUHEHNE He OyIeT YCTAHOBJIEHO, KaK OyITO HE COOTBET-
crBytoT ckopocTtu. GDB HEOmHOKpATHO MBITAETCS COEMMHUTHCS CHOBA
Ha HECKOJIBKUX PA3INYHBIX CKOPOCTSX JIMHUU. BBl MOXeTe OCTaHOBUTD
9TOT IIPOIECC MOCPEICTBOM IIPEPBLIBAHUS.

-brk Omnpenenser, uro GDB moimxen crnepsa mociaaTh IejieBoil cucteMe curiai BREAK,
MBITAsACh COPOCUTH ee, Tepel coenuueHneM ¢ menbio Nindy.
PREDUPREVDENIE: Muorue 1eieBble CHCTEMBI HE UMEIOT TPeOyeMbIX

OJIsL 9TOTO0 allllapaTHBIX CPENnCTB; 3TO pa60TaeT TOJIBKO Ha HEMHOI'IX
IJ1aTax.

CranmapTHBIA KITI0Y ‘~b’ yIIPaBIsSeT CKOPOCTHIO JIMHUN, UCIIOIB3YEMOM Ha TOCIeI0BATETEHOM
TOpTY.

14.3.5.3 Komanna c6poca Nindy

reset s nenet Nindy, sTa komanna moceuiaeT “break” ymajaeHHON 11e/IeBOI CCTEME; OHA
TIOJIE3HA, TOJILKO €CIIU TIejieBas cucTeMa Oblia 060pyIoBaHa CXEMOW IJis BBIIOJTHE-
HUS aIllapaTHOro cOpoca (WM Opyrux OEfCTBUiL, MPENCTABIILIONINX UHTEPEC) IIpU
OOHAPYKEHUN TTPEPLIBAHUS.

14.3.6 Mitsubishi M32R /D

target m32r USTR
MonnTop ROM Mitsubishi M32R/D.
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14.3.7 M68k

Kondurypamus Motorola m68k skmouwaer mommepxkky ColdFire, m xomanny target mms
caenyrorux MoHuTOpoB ROM.

target abug USTR
Monutop ABug ROM mna M68K.

target cpu32bug USTR
Mounrop CPU32BUG, Bemomnustommiics aa mwrate CPU32 (M68K).

target dbug USTR
Morutop dBUG ROM mniz Motorola ColdFire.

target est USTR
Monnrop EST-300 ICE, Bremonustommiics Ha mrate CPU32 (M68K).

target rom68k USTR
Morutop ROM 68K, Bermonmusiomuiics wa miare M6SK IDP.

Eciu GDB ckoudurypupoBan ¢ m68*-ericsson—*, TO BMECTO TOr0 y HEro OyIeT TOJILKO
OMHAa CIlenmaIbHas KOMaHOa target:

target es1800 USTR
Omynsrop ES-1800 mmst M6SK.

target rombug USTR
Mouurop ROMBUG ROM mzz OS/9000.

14.3.8 M88K

target bug USTR
Monurop BUG, Bumonsstomuiics Ha mwiate MVME187 (m88k).

14.3.9 Bcrpoeunbiit MIPS

GDB MoxeT ucnonb30BaTh yaaleHHBI 0TI 00uHbNT TpoToKosr MIPS miis B3aumoneiicTBus ¢
mwraroit MIPS, mpucoenuseHHON K TIOCTIEIOBATEIFHON JIMHIE. DTa BO3MOXKHOCTD [NOCTYITHA, €CITI
BBl ckoHurypupoBasun GDB ¢ ‘-target=mips-idt-ecoff’.

Ucnonsayiite stu komaunsl GDB nis onpenenenust coenuaenns ¢ Ballell meeBON MIIATOM:

target mips PORT
Hs1st BBIIOSTHEHUST TPOTPAMMbBI Ha I1aTe, BHIIOIHUTE gdb, 3amaB MM IIPOrPAMMBI
B KadecTBe apryMmenTa. s coenmHeHUs ¢ MIaTON, NCHIOIB3YATE KOMAHIY ‘target
mips PORT’, roe PORT—wuMs mocsienoBaTenb»HOTO MOpTa, MPUCOSINHEHHOTO K TIIATe.
Ecnu mporpamma eirie He ObIiia 3arpykeHa Ha IUIATY, BbI MOXKETE HUCIOIL30BATH
KOMaHIy load, 4TOOBI 5TO CIEIATH. 3aTEM BBl MOXKETE HCIIOJIb30BATEH BCE OOLIUHBIE
komauner GDB.

Hampumep, sTa mocienoBaTenbHOCTh KOMaHI yCTaHABINBAET COENMHEHUE K IlejIe-
BOII IIJIaTe Uepe3 IOCIENOBATENbHBIN MOPT, 3arpyKaeT U HAUNHAET BBLIIOIHEHUE I3
OTJIAOUINKA IPOTPAMMEI C UMEHEM Drog:

host$ gdb prog

GDB is free software and ...

(gdb) target mips /dev/ttyb

(gdb) load prog

(gdb) run
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target mips IMQ-MA[INY :NOMER-PORTA
B mekoToprix pabounx koudurypamusx GDB, Ber moxkere 3anars TCP-coennnenue
(Hampumep, K [OCIENOBATENBbHOI  JIMHAW,  YIPABISIEMON  TEePMUHAJILHBIM
KOHIIEHTPATOPOM) BMECTO MOCIIENOBATENILHOIO IIOPTa, UCIOJB3Ysl CUHTAKCUC

‘IMQ-MALINY : NOMER-PORTA’.

target pmon PORT
MouuTop ROM PMON.

target ddb PORT
NEC DDB-pasuosunaocts PMON mms Vr4300.

target 1si PORT
LSI-pasuosumaocts PMON.

target r3900 USTR
Densan DVE-R3900 mourTop ROM mits Toshiba R3900 Mips.

target array USTR
[Timara kouTposmepa RAID Array Tech LSI33K.

GDB Taxke monmepkuBaeT ClIEAyIONe CleluaibHble KOMaHabl mis mesein MIPS:

set processor ARG

show processor
Ucnone3yiiTe KoMaHIy set processor Iisi yCTAHOBKE Tuma mnpoieccopa MIPS, ko-
I1a BbI XOTUTE OOPATUTHCS K PErUCTPAM, YHUKAIBHBIM IJIsl TAHHOTO THUIIA, IIPOIEC-
copa. Hampumep, set processor r3041 senur GDB ucnons3osats peructpsr CPO,
coorBeTcTBy!ome MukpocxeMme 3041. Wcnonb3yiiTe komanny show processor, 4To-
6b1 y3HaTh, Kakonr mporeccop MIPS ucnonssyercs GDB. Wcnombsyitite komaumy
info reg uToGBI y3HATH, Kakue perucTpsl ucnoibzyer GDB.

set mipsfpu double

set mipsfpu single

set mipsfpu none

show mipsfpu
Ecnu Bamra nieneBas miata #He nonaep:xkuBaet comporeccop MIPS mis Beraucnennii ¢
IJTABAIOIIEH TOYKOI, BBI JOJIKHBI MCIIOIb30BATH KOMAaHAy ‘set mipsfpu none’ (eciu
BaM 3TO HYXKHO, BBl MOXKET€ IIOMECTUTH 3Ty KOMaHMIY B Ball (Hailyl MHAINAIA3AIIAN
GDB). Dro rosopur GDB, kak maiiTu 3HaUeHUs QYHKINUN, KOTOPBIE BO3BPAIIAIOT
BEJIMUWHBI C TIABAIOIIEN TOUKOR. DTo Takxke mo3Bosiser GDB m3bexars coxpane-
HUSI PETUCTPOB C INIABAIOIIEH TOUYKOW IIPW BBI30Be DYHKIUN Ha ItaTe. Hcam B
HUCIIOTb3yEeTE COIIPOIECCOD TOMMEPXKKNM BBIUUCIEHUN C TIJIABAIOIIEN TOYKOW C TIOM-
IIEPKKOA TOJIBKO ONWHAPHOW TOYHOCTH, KakK Ha, mporieccope R4650, mcmonb3yiiTe
xoMaHny ‘set mipsfpu single’. Ilo ymomuaHUIO MCHOIB3YETCS COIPOIECCOP IO-
epKKN BBIYUCIICHAN C IIJIaBAIOIell TOUYKON OBOMHON TOYHOCTH; 3TOT PEXKUM MOXKET
OBITH BBIOPAH C TOMOIIBIO ‘set mipsfpu double’.

B mpenpimymnux Bepcusix, €IWHCTBEHHBIM BBIOOPOM ObIJa MBONHAS TOYHOCTH WJIU
OTCYTCTBUE TIOMIEPKKN BBITUCIICHUT € IJIABAIOIIEC TOUKOU, Tak UTO ‘set mipsfpu
on’ BbIOEPET PEXUM HBOWHOI TOYHOCTHU, a ‘set mipsfpu off’ oTkimounT 5Ty mOMA-
IEPXKKY.

Kax o6braHO, BBI MOXKETe 3allpOCUTH 3HaUeHUe IepeMeHHOW mipsfpu mpwu momorrm
‘show mipsfpu’.

set remotedebug n

show remotedebug
Ber MoxkeTe yBUIeTh HEKOTOPYIO OTJIAHOUHYIO HHOOPMAIIIIO O CBS3H C IIJIATOU, yCTa-
HOBUB IlepeMeHHYI0 remotedebug. Ecam BB ycTanoBuTe ee B 1 mpm momommu ‘set
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remotedebug 1’, OymeT 0TOOpaKaThCs KaXKIblil TakeT. FCan BBl yCTAHOBUTE €€ B 2,
TO OymeT 0ToOpaXKaThCsa KaXKIbI CUMBOJI. B j1F060f MOMEHT BBI MOXKETE IIPOBEPUTH
TeKylllee 3HaUeHNe IIepeMEHHON KOMaHOol ‘show remotedebug’.

set timeout SEKUNDY

set retransmit-timeout SEKUNDY

show timeout

show retransmit-timeout
B MoxeTe ympaBisTh BpeMEHEM OXKUMAHUS IAKeTa, UCIOIb3yEeMOM B YIAJIEH-
mom mporokosie MIPS, nmpu momorn komamnbr set timeout SEKUNDY. 3mauvenue
[0 YMOJTYAHUIO—H CEKyHH. AHAJOIMMYHO, BLI MOXKETE YIPABJIATL BPEMEHEM OXKI-
MAaHUS, UCIOIB3YEMOM IIPU OXUMAHUU TOOTBEPKICHUS MAKeTa C ITOMOIIBIO0 KOMAH-
ner set retransmit-timeout SEKUNDY. Ilo ymomuamwuio 3 cekyumbl. Bbr moxe-
Te y3HaThb 00€ 3TU BEIWYMHBI C IOMOIIBIO show timeout um show retransmit-
timeout. (Oru xomannsr noctymusr TOLXKO eciiu GDB ckordurypuposas miis menn
‘~target=mips-idt-ecoff’.)
Bpems oxumanus, ycTaHOBIEHHOE IPU IOMOIMN set timeout, He MMeeT 3HAUEHUS,
korma GDB oxwumaer ocramoBku Barrein mporpaMMbl. B aTom ciayuae, GDB xner
0eCKOHeYHO, TIOTOMY YTO y HEro HeT cIlocoba y3HaTh, CKOJIBKO IporpaMMa OyreT
BBITIOJTHSATHCS, TTOKa HE OCTAHOBUTCS.

14.3.10 PowerPC

target dink32 USTR
MouuTop ROM DINK32.
target ppcbug USTR
target ppcbugl USTR
MouuTop ROM PPCBUG nmst PowerPC.

target sds USTR
Monnrop SDS, Bemomnsstormiics zHa mitare PowerPC (Takoit kak Motorola ADS).

14.3.11 BcTpoennsii HP PA

target op50n USTR
Monutop OP50N, sommonusromnmiica Ha miate OKI HPPA.

target w89k USTR
Monutop W89K, Brrmosasiomnmiics na miate Winbond HPPA.

14.3.12 Hitachi SH

target hms USTR
[Tmara Hitachi SH, npucoenuuentas gepe3 mOCIENOBATENBHYIO JIUHUIO K BAIllell pa-
6ouert mammae. Vcmone3yiiTe creruaibHble KOMaHIbl device u speed il yIpas-
JIEHUS [IOCIIENOBATEILHON JIMHUEN U MCIIOIb3YEeMON CKOPOCTBIO CBSI3H.

target e7000 USTR
Omynsarop E7000 mma Hitachi SH.
target sh3 USTR

target sh3e USTR
Hemnessre cuctemer Hitachi SH-3 nu SH-3E.
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14.3.13 Tsqware Sparclet

GDB mno3BonsieT pazpaboTunkaM OTHaXuBaTh ¢ Unix-MaIllnHbl 3818491, BBITOITHSOIINECS HA
neseBbIx cucreMax Sparclet. GDB ucmonbsyeT Kom, KOTOPBIA BHIOMHSIETCS Kak Unix-marinuue,
tak u Ha nenn Sparclet. [Iporpamma gdb ycranasmusaercs u padoraer na Unix-marrmmae.

remotetimeout ARG
GDB nonpmepxusaer mapamerp remotetimeout. OH ycTaHABIHBATCS MOIB30BATE-
seM, a ARG mpencrapmiseT uncio cexkyH, B Teuenne KoTopbix GDB oxumaer orseTsI.

Ilpr xoMmmumAnMKM OIS OTJIANKHU, HCIOJIB3YHTE KIIIOUN ‘=g’ IS MOJIydYeHUs OTJIALOYHON WH-
dopmaruu, n ‘-Ttext’ mist TOro, 9TOObI Pa3MECTUTH MPOCPAMMY B TOM MECTE€, B KAKOM BBI
XOTUTE 3arpy3UTh €€ Ha IeJeBYI0 MalnHy. Bbl Takike mMoxere nob6aBuThb K04 ‘—n’ mianm ‘=N’
9TOOBI YMEHBIIINTE Pa3Mepsl paznenioB. Hampumep:

sparclet-aout-gcc prog.c -Ttext 0x12010000 -g -o prog -N

s mpoBepku, 9TO anpeca B OEHCTBUTEIBHOCTH SIBIISIOTCS TEMU, KOTOPBIE BBI IOAPa3yMe-
BaJI, MOXKHO HCIIOJIB30BaThL objdump:

sparclet-aout-objdump -headers -syms prog

ITocme Toro, Kax BBEI yCTAaHOBWIN IIyTh ITONCKA BBHIIOIHAEMBIX (aillioB, B KOTOPOM IPHUCYT-
creyer GDB, BbI roToBb! 3amycTuth orsiaguuk. C Bameit paboueil Marmuabl Unix, BBIIOIHUTE
gdb (mnmu sparclet-aout-gdb, B 3aBUCHMOCTH OT BAllleil yCTAHOBKM).

GDB 3aIllyCTUTCA U IMOKaXKET IIPUTJIAIICHNE:

(gdbslet)

14.3.13.1 YcrTanoBka daijia njis OTJIAIAKNA

Komanna GDB file mosposisieT BaM BBIOpPATh MPOrPAMMY IJIS OTJIAIKI.
(gdbslet) file prog

3arem GDB nmerTaercs mpounTtaTs TabanIly CHMBOJIOB TporpaMMel ‘prog’. O HaxonuT daiit
IIyTeM IONCKa B KATAJIOTaX, IePeINCIeHHbIX B IIyTU ITONCKa KOMaHI. Femm daiin 6501 cCKoMInITI-
poBaH ¢ oTsanouHoN nHGopManuenn (Kmod ‘~g’), To Takxke GyoeT IPOU3BENeH MOUCK MCXOMHBIX
daitimoB. GDB maxomut umcxomubrie ¢Gaiiibl, TPOU3BOMS MOUCK B KATAJIOraX, MEPEUNCIICHHBIX B
My Tu moucka KaTaioros (cM. Pasmen 4.4 [Pabouas cpena sarmeit mporpavyet], ¢. 23). Ecnu emy
He ynaeTcs HauTu (Gaiir, OH BEIBOOUT COOOITIEHNE, TONOOHOE 3TOMY:

prog: No such file or directory.

Korma sTo ciayuaercsi, nobaBbTe COOTBETCTBYIOINE KATAJIOTH B IIyTU IIOUCKA C IIOMOIIBIO
xomaun GDB path u dir, u BoImoIHUTe KOMaHIy target CHOBA.

14.3.13.2 Coenunenue k Sparclet
Komanga GDB target mo3BonseT BaM yCTAHOBUTH COCIUHEHUE C 1IEIEBOI MaImHoit Sparclet.
Hstst coenuueHMsI ¢ TOCTIEIOBATEILHBIM TIOPTOM “ttya”, BBemuTe:

(gdbslet) target sparclet /dev/ttya
Remote target sparclet connected to /dev/ttya
main () at ../prog.c:3

GDB BriBenmeT coobirienne, ogO6HOE HTOMY:

Connected to ttya.
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14.3.13.3 3arpy3ka Ha Sparclet

Korma BBl ycTamoBmim coemmHeHme K Iein Sparclet, BbI MoxkeTe HUCIIOIB30BATH KOMAHIY
GDB 1load mis 3arpysku daitia ¢ pabodeil MalllMHBI Ha IeeByio. Mmsa daiiiia u cMmereHue
3arpy3Ku OOJKHO OBITH 33aMaH0 KoMaHme load B kKadecTBe aprymenTta. Tak kax dopmar daiia
aout, mporpamMmMa IO/KHA OBITH 3arpykKeHa 0 HAYAJILHOMY anpecy. UToObI OompenenunThb, YeMmy
paBHA 5Ta BEJIMYWHA, BBl MOXKETE UCIOIH30BaTh objdump. CwMerrieHne 3arpy3ku—>-TO CMEITCHHE,
kotopoe mobasmsercs k VMA (Virtual Memory Address?) xaxmoro pasnena daiina. Hanpmmep,
ecau mporpaMma ‘prog’ 6bia ckommoHoBaHa ¢ amgpecoMm Tekcra 0x1201000, cerMeHTOM HaHHBIX
o agpecy 0x12010160 u cermenToMm creka mo agpecy 0x12010170, seenure 8 GDB:

(gdbslet) load prog 0x12010000
Loading section .text, size 0xdbO vma 0x12010000
Ecnmu xonm 3arpyxaercs mo ampecy, OTJIMYHOMY OT TOrO, II0 KOTOPOMY IIpOrpaMMa ObLia
CKOMIIOHOBaH&, BaM MOXKeT NOTPebOBaThCs MCIOIB30BATH KOMaHObI section m add-symbol-
file, uTo6sr coobmts GDB, xyna oTto6pasuts TabIuIly CUMBOJIOB.

14.3.13.4 BrIinostHeHue u oTJIankKa

Tenepsb BBI MOXeTe HAYATH OTIAKUBATD 3a1ady, UCIOIb3ysa Komaunsl GDB s ynpasmenns
BBITIOJTHEHNEM, b, step, run, u Taxk mauee. Bce Takne KOMAHIBI TIEPEUNCTIEHBI B 3TOM DYKOBOII-
CTBe.

(gdbslet) b main

Breakpoint 1 at 0x12010000: file prog.c, line 3.
(gdbslet) run

Starting program: prog

Breakpoint 1, main (argc=1, argv=Oxeffff21c) at prog.c:3
3 char *symarg = 0;

(gdbslet) step

4 char *execarg = "hello!";

(gdbslet)

14.3.14 Fujitsu Sparclite

target sparclite USTR
[Inater Fujitsu sparclite, ucmonb3yemMbie TOMBKO C LEIBIO 3arpy3ku. UToOOBI OTIIa-
JKUBATH MPOTPAMMY, BBI MOJIKHBI UCIOJB30BATH HOMOIHUTEIBLHYO KOMaHmy. Ha-
npumep, target remote USTR, ucnone3ys cranmaprHbiil yoaieHHbi npoTokon GDB.

14.3.15 Tandem ST2000

GDB moxkeT ObITH UCHOIB30BaH ¢ TenmedorHbIM KoMMyTaTopoM Tandem ST2000, momnepxu-
BaroruM npoTokos Tandem STDBUG.

st coenuuenus Bamero ST2000 ¢ paboueil MAIIMHON, CMOTPUTE PYKOBOICTBO MPOU3BOMITE-
sst. I[Tocne Toro, kax ST2000 ¢pusuwyeckn MOOKITIOUEH, BBl MOYXKETE BBIMOJTHUTD:

target st2000 USTR SKOROSTX

9TOOBI YCTAHOBUTDL €r0 KaK BAaILy OTIAIOYHYIO cpemy. USTR—5T0 0OBIYHO MMs MOCTIEIOBATE b
HOTO YCTPOHCTBa, Takoe Kak ‘/dev/ttya’, coemmuennoro ¢ ST2000 uepe3 mocienoBaTenIbHYIO
muauo. BmecTo storo, Ber MoxkeTe ykasaTb USTR kax TCP-coenuuenune (manmpumep, K mocieno-
BATEJILHON JIMHUM, [IPUCOENUHEHHON Yepe3 TePMUHAIIBHBIN KOHIEHTPATOP ), UCIOIb3Ysl CUHTAK-

cuc IMQ-MALINY : NOMER-PORTA.

2 BUPTYaJIBHBIL anpec maMsaT (PRIM. PEREWOD™NIKA)
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Komanner load u attach NE ompemesnenbl mjis 5Toi 1enm; BBI HO/KHBI 3arpy3UTH BAIILy
nporpammy Ha ST2000 Takxke, Kak BbI 5TO OOBLIYHO mejaeTe s aBTOHOMHBIX meiicTBuit. GDB
quTaeT OTIANOUHYI0 MHGDOPMAIMO (HAIPUMED, CUMBOJIBI) U3 OTHENIBHOI, OTIIANOYHON BEpCUn
IPOTpaMMBbI, KOTOpas JOCTYIIHA Ha BallleM paboueM KOMIILIOTEpe.

Cnenyromume Becomorarenbubie komMmannsl GDB nocrymuer njis oberdenust paboTsl B cpeme

ST2000:

st2000 KOMANDA
[Tocmats KOMANDU moruTopy STDBUG. HocTymHbIe KOMAHIBL OMICAHBL B PYKOBOI-
CTBE MIPOU3BOMUTEIS.

connect  CoemuHsieT ympapisoimit TepmuHai ¢ komangabiM MoruTOpoM STDBUG. Korma
BBI 3akoHumIn B3aumoneiicteue ¢ STDBUG, BBom omHOI 13 OBYX MOCTIEIOBATEILHO-
cTeil CHMBOJIOB BO3BpaTuT Bac Hasan K npuriamennio GDB: ®RET) ™. (Return, 3a
KOTOPBIM CJIE[yeT TUjbaa u Touka) mwin RET)™(C-d) (Return, 3a xoTopeiM criemyer
Twibna u control-D).

14.3.16 Zilog Z8000

Bynyun ckondurypupoBanusiM mis oTiaanku neneit Zilog 28000, GDB BkirouaeT mmMuTaTop
7.8000.

Hust cemericrsa 28000, ‘target sim’ mmurupyer au6o Z8002 (He cerMEHTHPOBAHHBIN Bapu-
auT apxutekTypbl Z8000), 6o Z8001 (cermenTupoBaHHbIl BapuadT). VIMuTaTop pacnosHaeT
MOMXOMSIIY0 apXUTEKTYPy U3ydas O0bEKTHBIN KOII.

target sim ARG
Omrmanka mporpamm Ha uMmuTupyemom LII. Ecnmu mvMuTarop mommep:xkuBaeT mapa-
MEeTPBI YCTAHOBKH, yKaxuTe ux B ARG.

[Tocse ompemesenust HTON MeIN, BBl MOXKETE OTJIAXKUBATE MPOrPaMMBI 111 uMuTupoBanuoro 11
TaKuM ke o0pa3oM, KaK IporpaMMBbl OJjIs Balllero pabouero KOMIbIOTEPA; UCIOIb3yNTe KOMAHIY
file mns 3arpy3ku obpa3a HOBOI HPOTI'pAMMBI, KOMAHIY run IjIs 3allyCkKa Ballell IpOrpaMMBL,
U Tak najiee.

[ToMuMO TOTO, UTO HOCTYIHBLI BCE OOBIUHBIE MAIIMHHBIE perucTpsl (cm. Pasmen 8.10 [Peru-
cTpei|, ¢. 74), muutaTtop Z8000 mpemocTaBisieT TPH CIENUAILHO HA3BAHHBIX PETUCTPA C HOMOJI-
HUTEIbHON MH(pOpMAaInen:

cycles CunraeT TAKTOBBIE UMITYJIBCHI C UMUTATOPE.
insts CunTaeT MHCTPYKIINU, BBIIOITHEHHBIE B UMUTATODE.
time Bpems BbmosiHEHUS B IIECTUOECATHIX MOJIAX CEKYHIIBI.

Brr MoxeTe ccpmaThbCs Ha 9TU 3HadeHus B BhlpaxkeHusx GDB ¢ moMornbio OOLIUHBIX CO-
ritameHnit; HanpuMep, ‘b fputc if $cycles>5000" ycTaHABIMBAET YCIOBHYIO TOUYKY OCTAHOBA,
KOTOpast cpabaTeIBaeT TONBKO Mocite Kak MuHIMYM 5000 IMITHPOBAHHBIX TaKTOBBIX UMITYIHCOB.

14.4 ApXuTeKTypHhI

DTOT pa3mes ONUCHIBAET CBOWCTBA APXUTEKTYDP, KOTOPhIE BO3MEHCTBYIOT HA BCE MPUMEHEHUS
GDB ¢ nanHOI apXuTeKTypoil, KaK IPU YUCTON OTJIAIKe, TAK U IPU KPOCC-OTIIAIKE.

14.4.1 A29K
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set rstack_high_address ADRES

B mpoueccopax cemeiictea AMD 29000, perucTpbl coxpansaoTcs B oraeirbHoM STEKE
REGISTROW. [lis oTiamumka HE CYIIECTBYET CIIOCOOa OMPEmeuTh PasMep 5TOTO
creka. O6bruno, GDB mpocTo mompasymeBaeT, 4TO CTEK “HOCTATOYHO GOJIBIION.
D10 MoxeT npuBecTu K ToMy, 4To GDB monerraeTcst o06paTUTHCS HECYIIIECTBYIOIIIEH
obacTu maMsATH. B ciayduae HeOOXOMMMOCTU, BbI MOXKETE PEIUTh 3Ty MpobseMy,
yKa3aB KOHEUHBIN aJpec CTeKa PEeruCTPOB € IIOMOLIbIO KOMaHIbl set rstack_high_
address. ApryMeHT HOJKeH OBITH aIpPecoM, KOTOPBIA BbI, BEPOSITHO, 3aXOTUTE
HavaTh ¢ ‘0x’, YTOOBI 3aIaTh €r0 B IIECTHAMIATEPUIHOM BUIIE.

show rstack_high_address
OT1o0pa3uTh Tekylllee OrpaHUUIeHNEe HA CTEK PETUCTPOB MJIsI IIPOIIECCOPOB CEMENCTBA

AMD 29000.

14.4.2 Alpha

CMmoTpuTe CHEemyIOIuil pa3mer.

14.4.3 MIPS

Kommnbrorepsr, Gasupyiomumecs na apxurekTypax Alpha m MIPS, ucmonb3yoT HEOOBLIYHBIN
KaOp cTeka, KOTophiil nHormga Tpebyer or GDB moucka B 06beKTHOM KOme B OOpATHOM HAITPAB-
JIEHUU, YTOOBI HAMTH HAYAI0 (yHKITIH.

Yro6bl COKpATUTL BpeMst oTBeTa (0COGEHHO MJIsi BCTPOEHHBIX mpusioxenuii, roe GDB wmo-
XKeT ObITh OFPAHWYEH MEIJIEHHOI MOC/IeNOBATEIHLHON JIMHUEN [JIs 3TOrO ITIOUCKA), BBl MOXKETE
3aX0TeTh OTPAHUYIUTH O0JIACTH TOMCKA, UCIOIB3Y S ONHY U3 STUX KOMAHII:

set heuristic-fence-post PREDEL
Orpannunts GDB miist uccienoBanus ue 6osiee PREDELA Gaiit mpu momcke Hadasia
¢dyukuun. 3uadvenne () (MO yMOJTYAHUIO) O3HAUAET HEOTPAHMYEHHBIN mouck. OmHa-
KO, uckimodas (), ueMm Oomblile mpenesn, TeMm Oosbiie 6alT heuristic-fence-post
TIOJXKEH ITPOCMOTPETD, U, CIIEAOBATEILHO, TEM IOJIBIIE OH OYIET BLITOIHSITHCS.

show heuristic-fence-post
OTobpasuTs Tekylllee 3HAUEHNE TAHHOTO IIPeNera.

Otu xkomaunsr moctynabl | OLXKO korma GDB ckordurypupoBan mjis oTIamkud mporpaMM Ha
nporeccopax Alpha mmu MIPS.
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15 Ymupasnenue GDB

Bor moxere msmensTh crocobwl B3ammopneiicTeus GDB ¢ Bamm, umcmonb3ys komaumy set.
It komamm, ynpasisonmx crocobamu otobpaxkenuss nanubix GDB, cmorpure Pasmen 8.7
[[Tapamverpsr Bosonal, ¢. 68. IIpyrue yCTaHOBKY OMUCAHBI 3IECH.

15.1 Ilpurmaamenue

GDB nemoHCTpUpyeT CBOIO TOTOBHOCTH CUNTATH KOMAHIIY, BBIBOMSI CTPOKY, HA3BIBAEMYIO
PRIGLALENIEM. OGerano sTo ‘(gdb)’. Bbl MOXkeTe M3MEHUTH CTPOKY IIPUTJIAIICHUS KOMAHIION
set prompt. Hanpuwmep, npu orimanke GDB ¢ momorisio GDB, mosesso u3MeHnTh IpuriiaiieHme
B OITHOM U3 CEaHCOB TaK, YTOOLI BBl BCErHa MOIJIN MOHSATH, C KAKUM U3 HUX BBl OOIIIAETECH.

ZAMEMANIE: set prompt He moGaBiseT MpoOesLI IOCe YCTAHOBIEHHOTO BaMU IPUTJIAIIICHS.
OTO0 MO3BOIISIET YCTAHABIMBATE IPUIJIAIIIEHNE, 3aKAHINBAOIIEECS TPOOEIOM UIIU HET.

set prompt NOWOE-PRIGL
YxaswiBaer GDB, uTo ¢ »sTOr0 MOMEHTa HANO MCHOIB30BATH B KAUECTBE CTPOKU

npurtaresus NOWOE-PRIGL.

show prompt
[Tewaraer cTpoky B dopme: ‘Gdb’s prompt is: WAE-PRIGL’

15.2 PemakTupoBaHue KOMaH[

GDB unraer Bxomuble KOMaHOBI uepe3 mHTepdeiic readline. Drta O6ubamoreka GNU obec-
IEYMBAET COTJIACOBAHHOE MOBENEHUE MJIsI IPOrPAMM, KOTOPBIE IPEIOCTABISIIOT IOIb30BATEIIO
nHTepdERc KOMAHIHON CTPOKU. [IpenmMyIrecTBaMu SBIAIOTCS CTUIN PEIAKTUPOBAHUS KOMAHI-
HOU cTpoku GNU Emacs win vi, csh-momobHast monCcTAHOBKA UCTOPUHU U COXPAHEHNE U TTOBTOPHOE
WCTIOIB30BAHNE MCTOPUN KOMAHIT MEXKIY CEaHCAME OTJIAIKIN.

Bur moxeTe ympaBisaTh nmoBeneHueM pemakTupoBaHus koMaHmgHON cTpokun B GDB xomanmoi
set.

set editing
set editing on
BkitrouaeT penakTupoBaHie KOMAHIHON CTPOKHU (BKIIIOUEHO 1O yMOJIIAHUIO).

set editing off
OTximouaeT penakTHpPOBaHNE KOMAHIHON CTPOKM.

show editing
HOK&SBIB&GT, BKJIIOUYEHO PEeONaKTUPOBaHUE KOM&HHHOﬁ CTPOKHN UJIX HET.

15.3 UcTopus komaHq

GDB moxeT oTciexnBaTh KOMaHIIbI, KOTOPLIE BBl BBOOUTE BO BPEMS CEAHCOB OTJIAMKU, UTO-
OBbI BBl MOTJIM TOYHO 3HATH, YTO TPOUCXONUIO. VICTOmb3yiTe Clemyonme KOMAHIbL /I YIIPaB-
JIEHIS BO3MOXKHOCTsMu ucTopun komanng GDB.

set history filename IMQ-FAJLA
YcranasmuBaer ums daitita uctopun komann GDB B IMQ-FAJLA. Dro daitn, or-
kyna GDB unraer mcxomHBIH COMCOK MCTOPUM KOMAHI U KyAa OH 3alUCBIBACT WC-
TOPUIO KOMAaH[ TP BLIXONE U3 HAHHOTO ceaHca. BBl MOxkeTe 06paIaThes K STOMY
CIIUCKY Yepe3 PACKPBIBAHUE UCTOPUM WU C MOMOIIBIO CHMBOJIOB PENAKTUPOBAHUS
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UCTOPUU KOMAHII, MEePEUYNCIIEHHBIX HuKe. 1lo ymMomuanuio, 5ToT Qailyi ecTh 3Hade-
Hue nepeMeHHOn cpenbl GDBHISTFILE, umm, ecam 5Ta IlepeMeHHas He yCTaHOBJIEHA,
‘./.gdb_history’ (‘./_gdb_history’ 8 MS-DOS).

set history save

set history save on
3ammcaTs UCTOPUIO KOMaHA B Qaii, nMsi KOTOPOTO MOXKET ObITH OIMPENeIeHO KOMAaH-
moit set history filename. Ilo ymomyanuio, 5Ta BO3MOXKHOCTH OTKIIIOUEHA.

set history save off
ITpexpaTuTh 3anuch UCTOPUU KOMAHI B (haill.

set history size RAZMER
YcranoBuTh uuncso komaum, kotopeie GDB xpanuT B cBoeM crimcke uctopun. 3Ha-
YeHre 1Mo yMOJTJYaHuio OepeTcs n3 mepeMeHHON cpenbl HISTSIZE, mim mpupaBHUBA-
eTcs 256, ecan aTa epeMeHHas He yCTaHOBIJIEHA.

PaCKpBIBaHI/Ie NCTOPpUM Ha3HA4YaET CIIeIUaJIbHOC 3HAYCHUE 3HAKY !

Tax xax ! sgBIseTCS TakXKe OIEPATOPOM JIOTMUeCKOro oTpunanus B Cu, packpbIBaHUe HCTO-
pUM IO yMOJTYAHUIO OTKIIIOYEHO. Fcm BBI permTe BKIIOYNTL PACKPBIBAHNIE NCTOPUU KOMAHION
set history expansion on, Bbl HOIKHBI OyneTe cHAOAUTDL ! (KOTIa OH UCIIOIB3YETCS KAK JIOT -
YeCKOoe OTpuuaHue B Bpra)KeHI/II/I) IoC/ICAYIOIIUM HpOGGJIOM nJIinm CIMBOJIOM Ta6yn$[u1/11/1, ITOOBI
IpenoxXpaHuThb ero oT packpeBanus. Cpencrsa nctopuu Readline me menaroT HONBITKE TOACTA-
HOBKH Ha CTpOKax !=mu ! (, maxke Korma pacKpbIBAHUE NCTOPHUH BKIIIOUEHO.

Bor xomanner ynpaBienus packpbIBAHIEM HCTOPUM:

set history expansion on
set history expansion
BxmiounTs packpelBaHue NCTOPHH. PacKkphIBaHUe IO yMOIIAHUIO OTKIIIOUEHO.

set history expansion off
OTKIIOINTHL PACKPLIBAHUE NCTOPUIL.

Bubanorexa Readline mocrapmsgeTcs BMmecTe ¢ 6oslee MOTHON MOKYMEHTAIMEHd IO
BO3MOXXHOCTSIM PEIaKTUPOBAHUS U PAacKpbiBauusi uctopuu. llomab3oBarernu, He3HAa-
KoMbIe ¢ GNU Emacs min vi, MOTyT IOYUTaThH ee.

show history

show history filename

show history save

show history size

show history expansion
Ot1u xoMmaumbl oToOpaxkatT cocTosame napamerpos uctopuu GDB. Ilpocto show
history nmokasbslBaeT BCe YeTBhIPE COCTOSHUA.

show commands
OT06pa3uTh MOCAeIHNE OECATH KOMAaHI B MCTOPUL.

show commands n
BI)IBeCTI/I necCsaThb KOMaH,II7 pa.CHO.HO)KeHHI)IX BOprF KOMaHIOBI C HOMepOM n.

show commands +
BriBecTu mecsaTh KOMaHI, PACIONOKEHHBIX CPa3y MOCIIE MOCTCIHUX BLIBEIEHHBIX.
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15.4 Pa3mep skpaHa

Omnpenenmennble koMaunsl GDB Moryr BeIBOOuTH GOIBIIOE KOIUIECTBO WHGOPMAIIAN HA
okpad. YToObI mOMOYL BaM BCIO ee mpountaTh, GDB mpuocranasiuBaeT BBIBON UM 3allpalliu-
Ba€T BBOII B KOHIIE Ka.)KHOfI CTPaHUIIBI BBIBOIA. Ha}KMI/ITe 7 KOrma Bbl XOTUTE IIPOOOIXKNTH
BBIBOI, WM ¢ IS YHUUTOXKEHUs OCTABIIErOCs BbIBOMA. [akKe, YCTAHOBKA IIUPUHBI DKPAHA
OIpenesIsieT, KOraa MEPEHOCUThL CTPOKK BhIBOMA. B 3aBucuMocTu oT Toro, 4ro BeiBomurcs, GDB
NBITAeTCs pasOUTh CTPOKY B yOOOOUMTAEMOM MECTE, BMECTO TOrO YTOOLI MPOCTO IIPOHNOIKNATL
ee Ha CIIEMYIOIIYI0 CTPOUKY.

O6eraro GDB y3maeT pasmep skpana U3 MporpaMMbl npaiiBepa TepMuHaja. Hampumep, B
Unix GDB wucnonssyer 6a3y manabix termcap, BMeCTe €O 3HAYCHUEM MEPEMEHHON cpembl TERM
U yCTaHOBKaMU stty rows m stty cols. Ecmm 510 HenmpaBumiabHO, BBI MOXKETE 3aMEHUTH OTHU
ycTaHOBKM KoMaHnaMu set height u set width:

set height Ipp

show height

set width cpl

show width
OTu KOMAHIBI Set OMPenerTsiioT BEICOTY SKpaHa B Ipp CTPOK U MIUPUHY B cpl 3HAKOB.
CooTBercTByIOITe KOMaHIbLI Show 0TOOPaXKAIT TEKYIIHe YCTAHOBKHU.

Ecnu BoI onpenenute BeICOTY B HOMb cTpoK, GDB He Gymer ocraHaBiuBaThCS IpU
BBIBOIIE, HE3aBUCUMO OT TOTO, HACKOJIBKO OH IJIMHHBIA. DTO TOJIE3HO, €CJIU BBIBOI
ocytlecTBasgeTcd B dain mwin 6ydep penaxTopa.

Amayornuno, BBl MOXeTe OnpenenuTsh ‘set width 0’ urobnr 3anperuts GDB mepe-
HOCHUTBH CTPOKHU BBIBOIA.

15.5 Yucaa

Bur Bcernma moxete Beoquth B GDB unciia B BocbMepuYHOi, IeCSITUYHON, WK IIIECTHAIIIATE-
PUYHON cuCTeMe B COOTBETCTBUU C OOBIUYHBIMU COTJIAIIICHUSMU: BOCHMEPUYHBIE YUC/Ia HAUWHA-
foTcst ¢ ‘07, mMeCITUIHBIE YNCTa OKAHIMBAIOTCS Ha ‘. U IIECTHAMIATEPUIHBIE THCIIa HAUMHAIOTCS
¢ ‘0x’. Yucsa, KOTOpbIE HE HAYUHAIOTCS HU C OOHOTO M3 DTUX 3HAKOB, 0 YMOJTYAHUIO CUNTAIOTCS
MEeCSITUIHBIMI; aHAJOTUIHO, OTOOpaXKeH!e YUCes TI0 YMOJIUYAaHUIO—€eCI He ONpeNeyleH HUKaKOn
KOHKDETHBIN (hopMaT—ocyIecTsisercs mo ocuoBanmio 10. Komanmoit set radix BBI MoxkeTe
U3MEHITH OCHOBAHME, YCTAHABIMBAEMOE TI0 YMOJTYAHUIO JIJIS BBOOA W BBIBOIA.

set input-radix OSNOWANIE
YcTaHOBUTH OCHOBaHUE IO yMOJIYAHUIO 7 4uciioBoro BBoma. llommepxuBaembre
BapuaaThl 171st OSNOWANIQ—S8, 10 mu 16. Camo OSNOWANIE mosmxHO GBITEH ompenese-
HO 60 HEIBYCMBICJIIEHHO, 100 C HMCIIOJIB30BAHUEM TEKYIIIEI'O OCHOBAHUS CHCTEMBI
CUNCJIEHUS TI0 YMOJIUAHUIO; HAIIPUMED, JII00as U3 KOMAaHIT

set radix 012
set radix 10.
set radix Oxa

yCTaHABIUBAET AecaTudHoe ocHoBaHue. C mpyroil ¢Toponbl, ‘set radix 10’ ocTas-
JIeT OCHOBAHUE CHUCTEMBI CUNCIeHUs 0e3 M3MEHEHUN He3aBUCUMO OT TOT0, KaKIM
OHO OBLIJIO.

set output-radix OSNOWANIE
yCTaHOBI/ITI) OCHOBaHUE IO YMOJ/IYaHUIO IJIs 9UCJIOBOT'O BBIBOOA. HOII,HGp)KI/IBaeMbIe
BapraaThl m71st OSNOWANIQ—S8, 10 mu 16. Camo OSNOWANIE momxsO 6BITEH Ompeneste-
HO 60 HENBYCMBICIIEHHO, TG0 C UCIOIB30BAHNEM TEKYIIIETO OCHOBAHUS CUCTEMBI
CUMCIIEHUS TIO YMOJTUAHUIO.
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show input-radix
OT1obpasuTs Tekylllee OCHOBAHUE 10 YMOJIIAHUIO [JIs YNCIIOBOTO BBOIA.

show output-radix
OTo06pa3uTh TeKylee OCHOBAHNUE IO YMOIIAHUIO MJIsl INCIOBOTO BBIBOIA.

15.6 HeoGsa3aTenbHbIE IPpeNyIIPeXKIeHUS N COOOITIeHUS

ITo ymomaanuio, GDB Huuero we coobiaeT o cBOell BHYTPEHHE NesTeIbHOCTU. Keu BBl pa-
0oTaeTe Ha MeNJIEHHON MalllHe, TO BBl MOXKeTe 3aX0TeTh UCIOIb30BaTh KOMaHIy set verbose.
Omna Beut GDB coobiiaTh BaM, KOT/Ia OH BBITOJHSIET IIMHHYIO BHY TPEHHIOK OIIEPAIIIIO, ITOORI
BBI HE TYMaJIU, YTO OH 3aBUC.

B macTosiitiee Bpems, set verbose ympapisieT TOJIBKO COOOIIEHUSIMEI O YTEHUN TaOIUIl CUM-
BOJIOB mcxomHoro daitia; emorpure Pasmern 12.1 [Komanmer mis samanus daios|, c. 105, omnu-
caHue symbol-file.

set verbose on
Pasperraer GDB BoiBonmuTh ompenenennbie mHGOPMAIIMOHHBIE COOOIIIEHTS.

set verbose off
Orximouaer BoiBon GDB onpenenenubix nHGOPMAIIMOHHBIX COOOITICHUIA.

show verbose
CoobrmaeT, ycTaHOBIIEHO set verbose B on min off.

ITo ymomuanuio, ecnmu GDB cramkuBaercst ¢ ommbkamMu B TaOIUIE CUMBOJIOB OOBEKTHOTO
danna, oH He cooliraeT o6 PTOM; HO €C/IM BBl OTJIAXKWBaeTe KOMIWISITODP, 3Ta WHHOPMAIIUS
MOxeT BaM mpuroguThest (M. Pasmern 12.2 [Omubkn arenns dainos ¢ cuvsomamul, ¢. 108).

set complaints PREDEL
ITossonser GDB BeIBOOUTH, PREDEL CcOOOmICHMIT 0 KaXXOOM THIIE HEOOBIYHBIX CIIM-
BOJIOB TIPEXKIE, UeM TepecTaTh coobinaThk o mpobieme. Y cranosuTe PREDEL B mHOMB
IIJIST TIONABJIEHUS BCEX COOOILIEHUI, MJIH OYEHb OOJIBIINM, YTOOBI IPEIOTBPATUTE II0-
OaBJIeHIIE COOOIICHUN.

show complaints
Brisonut orpannuenne GDB Ha BbIBOm COOOIIIEHUT O CIMBOJIAX.

ITo ymomuanuto GDB ocmoTpuTesneH, u 3amaer, Kak WHOTIA KAXKETCsI, MHOXECTBO TJIYIIBIX
BOIIPOCOB, YTOOBI HONTBEPAUTH ONpENeSieHHbIe KOMaHIbl. Hampumep, eciau BbI IBITAETECH BbI-
MIOJTHUTH TIPOTPAMMY, KOTOPast yKe BBITIOTHIETCS:

(gdb) run
The program being debugged has been started already.
Start it from the beginning? (y or n)

FEcnu BBl HEYKIIOHHO XeftaeTe caMu pa3dUPaThCs C MOCIEACTBUSIMU BAIINX COOCTBEHHBIX KO-
MaH[I, BBl MOXETE OTKIIFOUUTD 3Ty “BO3MOXKHOCTBH

set confirm off
OTxkITI0UaeT 3aIpoChl OOTBEPKICHU.

set confirm on
BkitrouaeT 3ampochl MOATBEPXKICHUI (110 yMOITIAHUIO).

show confirm
[TokaserBaeT, BBHIBOMSITCS JTU 3aITPOCHI TIOMTBEPKICHU.
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15.7 HeobGsa3aTesibHBIE COOOIIIEHNSI O BHY TPEHHUX COOBITUSIX

set debug arch
BxmowaeT u oTkimiouaer BuiBon oTnanogron wadopmaruu gdbarch. Tlo ymomuanmio
OTKITIOUECHO.

show debug arch
OTobpaxkaeT TeKyIlee COCTOSHIE BBIBOMA OTIanouHON nHopMmarmm gdbarch.

set debug event
Bxmrouaer m oTkmogaer BbiBom oTianounoit wadopMmaruu o cobeitusx GDB. Ilo
YMOJTIaHNIO OTKJIIOUYEHO.

show debug event
OTobpaxaeT TeKyIliee COCTOSHUE BBIBOMA OTJIANOYHON MHDOPMAIIU O COOBITUIX

GDB.

set debug expression
BxmrouaeT u oTkimouaeT BeiBoI OTHamouHON nHGopMaruu o Beipaxenusx GDB. Ilo
YMOJTUYaHUIO OTKJIIOUYEHO.

show debug expression
OTobpaxaeT TeKyIlee COCTOSHIE BBIBOIA, OTIIANOYHON MHOOPMAIINN O BEIPAKEHUX

GDB.

set debug overload
Bxmrouaer u BoikmiodaeT BuiBon GDB oTnamounoil naGopMammm o neperpykeHHBIX
cuMBostax Cu++. DTO BKIIIOYAET TaKylo MHOOpMaNWio, KaK yHopsaodnBaHue QyHK-
nuil, m Tax nasee. Ilo ymMomrdanmio OTKIIIOUEHO.

show debug overload
Orobpaxaer Texyiee cocrosHue BbiBoma GDB ormamounoit nndopmarum o mepe-
rpyXKeHHBIX cuMBoIax Cu++.

set debug remote
BxrouaeT u BBIKTIOUAET BBIBOI OTYETA O BCEX IMAKETaX, MOCIAHHBIX BIEPEN U Ha-
3a]1 IO TOCIIeNOBATEILHON JINHUN yaOaJeHHon MmarrumHe. VnadopManusa medaTaeTcs B
cranmapTHbIl Beixonuoit moTok GDB. ITo ymMomyanuio 0TKITIOUEHO.

show debug remote
BriBomuT cocTosHUE BBIBOINA yOAJIEHHBIX ITAKETOB.

set debug serial
Bxmiouaer u BoikmogaeT BeiBon GDB ornamounoit nHbOpMAIIIE O TOCIENOBATEND-
HoM coenuuenun. Ilo yMom9aHnIO OTKITIOUEHO.

show debug serial
Orobpaxaer Tekytiee cocrosinue BoiBoga GDB ormanounoit nadopmaruu o mocie-
IOBATEJIBHOM COCIVHCHNN.

set debug target
Bxmrouaet u Beikmmouaer BeiBon GDB ornanounon nadopMmaruu o nemn. JTa BKITIO-
1aeT MHPOPMAIUID 0 TOM, UTO npoucxonuT Ha yposHe 1eru GDB. Ilo ymomaanuio
OTKJIIOYEHO.

show debug target
OrobpaxaeT Texyiree cocrosaue BoiBoma GDB ormmanounoit nadopMamm o mesn.

set debug varobj
Bxmrouaet n orkimouaet BeiBon GDB ormanounoi nadopMaIum o mepeMeHHbIX 00b-
exkTax. Ilo ymMomyaHUIO OTKITIOUEHO.
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show debug varobj
Omrobpaxaer Tekyitee cocrosuue BeiBona GDB ormamounoin nadopMarmu o mnepe-
MEHHBIX O0BbEeKTax.
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16 dukcupoBaHHBIE ITOCJIENOBATEILHOCT KOMAaHI

Kpome xomannm toukm ocrasoBa (cMm. Paspen 5.1.7 [Komamnsr touxn ocraxosal, c. 41),
GDB mpemocraBnseT nBa crocoba COXPAHHTH MOCTIENOBATEILHOCTH KOMAHI [JISl BBINOJTHEHNs
LEJINKOM: OIIPEeTIsieMBbIe TIOJIb30BATENIEM KOMAHIBL U KOMAHIHBIEC (DAllIbL.

16.1 Komaunbi, onpenesiseMble IIOJIL30BaTEIEM

IkOMANDA, OPREDELQEMAQ POLXZOWATELEM—>sTo mocmenoBaTenbuocTh koMaun GDB, koTopoit
BBl Ha3HAYAETe MMs, KaK HOBOW KOMaHme. OJTO ocyiiecTBisiercss komanmnon define. Ilomszo-
BaTeIbCKIE KOMAHIIBI MOT'YT nMeThb 0 10 mapaMeTpoB, pasmesieHHbIX mpobenamu. BHyTpu Ko-
MaHIbI MOJIL30BATENIs, TOCTYI K IMapaMeTpaM Ipou3Bonutcs nocpenctsoM $arg(. . . $arg9. Bot
IPOCTON IIpUMep:

define adder
print $arg0 + $argl + $arg2
515 BEITOSTHEHNST KOMAHIB! UCIIOIb3yHTe:
adder 1 2 3

OTot mpumep onpenenser kKomanny adder, KOTopas medaTaeT CyMMY TPEX CBOUX HIapaMeTPOB.
O6paTuTe BHUMAaHUWE, UTO MApaMETPHI SBIISAIOTCS TEKCTOBBLIMHU TOACTAHOBKAME, TAK UTO OHU
MOTYT CCBIIATBCS Ha, MEePEMEHHBIE, MCIOIb30BATh CIIOXKHBIE BBIPAXKEHUS WM NaXKe BBIIOTHATH
BBI3OBBI ITOMYNHEHHBIX (DYHKIIAH.

define IMQ-KOMANDY
Onpenenurs komaumy ¢ uveneM IMQ-KOMANDY. Eciu xomanOoa ¢ TakuM HMEHEM
yIKe UMEeTCs, Y BaC 3allPalllIBACTCS MOATBEPKICHIE Ha €€ Iepeolpene/ieHIe.

Omnpenenenre KOMaHIBI COCTOUT W3 OPYyruX KoMaumHbix ¢Tpok GDB, kotopere 3a-
nmarorcs mocite komauabl define. Korer sTux KoMaHI oTMeYaeTCsT CTPOKOI, comep-
xKarren end.

if NmeeT onun apryMeHT—BBIYHUCIIAEMOE BhIpakeHune. KoMaHma COmpPOBOXKIAETCS TIO-
CJIEJIOBATEILHOCTHIO KOMAHI, KOTOPBIE BBIIOJIHSIIOTCS, €CJIU BBIPAXKEHUE WCTUHHO
(oTmmunO OT Hysisf). 3aTeM MOXKET CJIeIOBATh HEODs3aTellbHAs CTPOKa else, Co-
MIPOBOXK TaeMas TTOCTIENOBATEILHOCTHIO KOMAH/T, KOTOPBIE BBITIOTHSIOTCS TOJIBKO TPU
JIOXKHOM 3HAUYEHUN TAHHOTO BbIpaXkKeHWs. KOHeIl CImcKa OTMedaeTCss CTPOKOH, CO-
nepxarien end.

while Cunrakcuc momoben if: KOMaHIa UMeeT ONUH IMapaMeTp, KOTOPBIN SBIISIETCS BHIUNC-
JIsieMbIM BBIpasKE€HUEM U HOJIKEH COIPOBOXKOATHCS KOMaHOaMU, IO OIHOU B CTPOKe,
KOTOpHBIe 3aBepiraioTcs end. BroimosHeHme KOMaHI MOBTOPSIETCS, TTOKA BBIPAXKEHUE
UCTUHHO.

document IMQ-KOMANDY

OmnuceiBaer ompenenenuyio moib3oBaTesieM koMaumy IMQ-KOMANDY, Tak, uTobbr k
Hell MOXKHO Ob110 obpariaTses nocpenctBoM help. Komanma IMQ-KOMANDY momxua
OBITDH OoIrpeneieHa paHee. STa KOMaHOa CUUTBIBACT CTPOKM HNOKYMEHTAIIUN TOIHO
Tak ke, kKak define CUUTBHIBAET CTPOKM OMpENECHUS KOMAHIBI, 1O CTPOKuU end.
[Mocne 3aBeprienus komanmbl document, HANMCAHHAS BaMU OOKYMEHTAIWS OymeT
oTobpaxarbcst komaunoir help mis komaunnsr 1MQ-KOMANDY .

Brr MmoxeTe ucnonb3oBaTh KoMaHIy document HEOMHOKPATHO, UTOOBI U3MEHUTD [10-
KyMeHTanuo koMauasl. [lepeonpenenenune komauabl mocpencteoM define He msme-
HAET NOKYMEHTAIIUN.

help user-defined
ITepeuncnuTs BCe OIpeneIeHHbIE II0IB30BATEIEM KOMAHIbI, BMECTE C IIEPBOI CTPO-
KO MOKYMEHTAINN (eC/IA OHA €CTh).
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show user

show user IMQ-KOMANDY
Beisectu komanner GDB, ucnonssoasmnecst mist onpenenenust |MQ-KOMANDY' (mo
ue ee nmokymentanmio). Ecium IMQ-KOMANDY He 3amano, BBIBECTH COIEPIKUMOE BCEX
OIPENESIEHHBIX OJIB30BATEIEM KOMAaH]I.

HpI/I BBITIOJTHEHN KOMAaH[, OIIPENCJIECHHBIX ITI0JIE30BaTe/IeM, KOMaHIbI OIIPDEOC/ICHIA HE IeYaTa-
orcsa. Ommubka B 5106011 13 HUX OCTAHABIMBACT BBIIOJIHEHIE BCE OIPENESIEHHO 0Ib30BaTEIEM
KOMAaHIbI.

IIpu ucmonb30BaHUE B MHTEPAKTUBHOM PEXKUME, KOMAHIBI, OOBITHO 3AIIPAITHBAIOIINE TOM-
TBEPXKIEHNE, BBIIOIHAIOTCS 0e3 3a1Ipoca, eCiIi OHU HUCIOIb3YeTCs BHYTPU OIIPENeIeHHON II0JIb-
3oBaTesrleM Komanmbl. Muorume komaunsl GDB, koTopsie 00bI9HO TIeYaTAIOT COOOIIIEHUST O CBOMX
IEeWCTBUAX, OIIyCKAIOT UX IIPU UCIOIB30BAHUU B KOMaHIE, OIIPENeSIEHHON II0JIb30BaTeIeM.

16.2 OnpeuenﬂeMbIe IMoJib30oBaTeJieM KOMAaHIObI-JIOBYIIIKNA

Ber moxere onpenenats LOWU[KI, koTopsie sBafoTCsa Crienua bHbBIM BAIOM ONPENEIAEMbIX
OJIb30BaTe/IeM KOMaH. Beskuil pas, Kormia BbI BBITOIHSETE KOMaHIy ‘f00’, mepem Hell BBITOJI-
HSETCsI OIpee/IeHHasl T0JIb3oBaTeeM KoManaa ‘hook-foo’ (6e3 mapaMeTpoB), €CiIl OHA CyIiie-
CTBYeT.

Kpowme Toro, cymecrsyer ncesnokomanna ‘stop’. Omnpenenernne (‘hook-stop’) BeIUT BBIIOJ-
HSIThCS CBA3AHHBIM C HEIl KOMAHIAM TPU KAYXKIIOM OCTAHOBE BAIEH MPOrPAMMBI: MEPEI BBIMTOII-
HEHIEM KOMAHII TOYEK OCTAHOBA, IEePEel BLIBOIOM Ha DKPAH COOOIIEHUN WIIH KAIPOB CTEKA.

Hampumep, urobul urunopupoBaTs curHaiabl SIGALRM BO BpeMsl BBLINOJHEHUS B IIOIIATOBOM
pexume, HO 06pa63.TbIBaTI: X IIPpU HOPMAaJIBHOM BBITIO/THEHUM, BBl MOXKETe OIIPENe/INTh!:

define hook-stop
handle SIGALRM nopass
end

define hook-run
handle SIGALRM pass
end

define hook-continue
handle SIGLARM pass
end

Ber MoxeTe ompenenuTh JOBYIIKY I7Ist JTE060I omHocmoBHON koMaunsl GDB, Ho He mis cuHo-
HIMOB KOMaH[IbI; BaM CJIeAyeT ONPeNesnTh JIOBYIIKY I/ 6a30BOr0 MMEHN KOMaHIbI, HAIIpUMep,
backtrace, Ho He bt. Eciau Bo BpeMms BBINOIHEHUs BAllleil JIOBYIIKNA BO3HUKAET OIINOKA, BBI-
nonaerre komann GDB ocranasiauBaeTcst, 1 OH BBIIAET IIPUTIIALICHUE ([0 TOTO, KAK BBEICHHAS
BAMU KOMAHa HAYHET BBIIOIHATHCS).

Fcnn BBl mombiTaeTech ONpemenuThb JIOBYIIKY, HE COOTBETCTBYIOIIYIO HUKAKOW W3BECTHON
KOMaHIIe, BBl IIOJIyuuTe Ipenylpexnesue or koMaHnasl define.

16.3 Komaunnbie ¢ansbl

Komanmuerit daitn mis GDB—oato daitn, cocrosimmit u3 ¢crpok ¢ komanmamu GDB. Takue
(halliiel MOTYT TaK¥Ke BKIIIOYATH KOMMEHTapuu (CTpoku, HaunmHatoimwecs ¢ #). Ilycras cTpoka
B KOMAaHIHOM (hafijie HIIero He OelaeT; OHa He O3HAYaeT MOBTOPEHUE MOCIEMHE KOMAHIbI, KaK
5TO OBIIO OBI IPU BBOIE C TEPMUHAJIA.
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Korna Ber Ber3eiBaeTe GDB, on aBroMaruuecku BeimosasgeT koMauasl u3 cBomx FAJLOW INI-
CIALIZACI L. Oro daiinsl, HassBaormecs ‘.gdbinit’ 8 Unix u ‘gdb.ini’ 8 DOS/Windows. Bo
Bpems crapta, GDB memaer ciemyroree:

1. cumTbBaeT daily MHUIMATM3AIMN (€C/TH OH CYIIeCTBYeT) B BaIlleM JOMallTHeM KaTajore'.
2. O6pabaTbIBaeT KJIOUNA U OMEPAHIBI KOMAHIHON CTPOKH.

3. CuurbiBaeT (ailyl MHUIIATU3ANUN (€CJIM OH CYIIECTBYET) B TEKYIIeM paboueM KaTaJlore.
4

CunrsiBaeT KOMaHIOHBIC (baﬁHbI, 3adaHHBIE C IIOMOIIBIO KJIFOYQ ‘-x’.

Paiin WHUIKAIU3AINNA B BAIleM OOMAIITHEM KATAaJIOTe MOXKET YCTAHABINBATH IapaMeTPhI
(Takme kKak ‘set complaints’), KOTOpbIE BIUSIOT Ha MOCJIELYIOIYI0 06PABOTKY KIIIOUeil U ore-
paHmIOB KOMaHIHOW cTpoku. PDaiiibl MHUNMAIN3ANNNA HE BBIIOJIHSIOTCS, €C/IN BBl UCIIOIB3YeTe
kmou ‘-nx’ cM. Pasznen 2.1.2 [BwiGop pexumos|, c. 11.

B mexoropreix xoupurypamusx GDB, ¢aiiry wHunuagunzanuu TpUCBaUBAETCS OPYroe MMst
(o6branO 5TO Ccpenbl, rae crnenuanusuposantas Gopma GDB momxna cocyiecTBoBaTh ¢ Ipyru-
ME (popMaMu, CIEOOBATEILHO JOIKHO OBITH OTINYHOE UM MJI haiija WHUINATIN3AINY CIIeIna-
u3upoBaHHO Bepeun). Criemyromme cpemsl UCHONIb3YIOT CIeralbHble NMeHa (HAlIoB MHUIIA-
TIM3aIIn:

e VxWorks (OC peansroro spemenu Wind River Systems): ¢.vxgdbinit’
e OS68K (OC peanbroro Bpemern Enea Data Systems): ‘.o0s68gdbinit’
e ES-1800 (smymsarop Ericsson Telecom AB M68000): ‘.esgdbinit’

Brr Takxe moxere 3aIllPpOCUTH BBIIIO/THECHNE KOMAaHIHOTO (paﬁna C IIOMOIIIBIO KOMaHIObI source:

source IMQ-FAJLA
Broimomauts xomanmabii dain IMQ-FAJLA.

CTpOKI/I KOMaHIOHOT'O (paﬁna BBITIO/THAIOTCA TIOCJI€NOBATE/IBHO, IIPU 5TOM OHU HE BBIBOOATCI.
Omnbka B 1106011 KOMaHOe 3aBepIIacT BBIIIOTHEHUE BCEIO KOMaHIHOT'O (baf/’ma.

Komanner, 3ampaimmBaroime moATBEPKIACHIE B NTHTEPAKTUBHOM PEKUMe, IIPU BBITIOJTHEHUN B
KOMAaHIHOM (ailyle BRIIOIHSIIOTCS 6e3 3ampocoB. Muorue komaunet GDB, o6braHOo BBIBOMmSIIIIE
COOOIIIEHUS O CBOUX NEMCTBUSX, OMYCKAIOT 3TU COOOITIEHUS TIPU BBI30BE M3 KOMAHIHBIX (PallyioB.

16.4 KomaHabl oJisi yopaBJjIsieMOro BbIBOOA

Bo Bpems BuIOSTHEHUST KOMaHIHOTO (Paiijia Wil OpeneIeHHON M0Ib30BaTeTeM KOMAaHIbI, HOP-
MasbHbIl BeBOn GDB nomasisercs; eMMHCTBEHBIN HOSBIISIONIINCS BBIBOO—TOT, KOTOPBIN IIPO-
W3BOMUTCS SIBHO KOMaHIAMU U3 OMpeneseHus. B 5ToOM pasmesie OMUCHLIBAIOTCS TPU KOMAHIIBI,
TOJIE3HBIE MJI TTOJTYYEHUsI MMEHHO TaKOTO BBIBOA, KOTOPHIA BBl XOTHUTE.

echo TEKST

Hameuarars TEKST. Hemeuatnbre 3Hakum MoryT ObIThH BKitOYeHBI B 1EKST mpu mo-
MOILM SKPAHUPYIONMX HocaenoBareabuocTeln Cu, Takux kKak ‘\n’ s mepexoma Ha
HOBYIO cTpoKy. PEREHOD NA NOWU@ STROKU NE PE~NATAETSQ, ESLT WY EGO NE UKAVETE.
B nomosmenue k cTaHmapTHBIM SKPaHUPYIOIINM TocienoBaTensHocTsM Cu, obpaT-
Hasl Kocasl 1epTa, 3a KOTOPOW ciemyeT mpobert, obo3HauaeT mpobe. ODTO MOIe3HO
MU OTOOpaXKeHUsI CTPOKU ¢ TpoberaMu B HAYaje WM KOHIE, MOCKOILKY B IPO-
TUBHOM CJIy4Yae HadaJlbHbIE U KOHEUHBIE TTPOOENTHI YIAAIAIOTCS U3 BCEX apTyMEHTOB.
Yrobsr HaneyaTaTs ‘ and foo = ', ucnonb3ynTe komauay ‘echo \ and foo =\ .

O6patHast kocas uepra B KoHie TEKSTA moxeT umcmosnb3oBarhest, Kak u B Cu, miist
MIPOMOJIXKEHMST KOMAHIBI Ha TMOCTenyoime ¢cTpoku. Hampumep,

I B cucremax DOS /Windows, moMamHnM KaTaJIoroM CIATAETCA TOT, KOTOPBI YKA3BIBAECT MEPEMEHHAS CPEIIbI
HOME.
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echo WOT PRIMER TEKSTA,\n\
KOTORYJ ZANIMAET\n\
NESKOLXKO STROK.\n

IpOU3BOOUT TAKOI 2Ke BBIBOO KakK

echo WOT PRIMER TEKSTA,\n
echo KOTORYJ ZANIMAET\n
echo NESKOLXKO STROK.\n

output WYRAVENIE
Hameuarars 3mauenne WYRAVENIQ u Huuero xpome HEro: HUKAKAX HOBBIX CTPOK,
Hukakux ‘$nn =’. 3HaueHme TaKkKe He 3aHOCUTCS B mcTopuio 3uadenmit. Cm. Pas-
nen 8.1 [Bripaxenus|, c. 61, s monosHUTEIbHON THOOPMAIIMA O BBIPAKEHUAX.

output/FORMAT WYRAVENIE
Brisectn 3nauenne WYRAVENIQ B dpopmare FORMAT. Brer MmoxeTe mcmonnb3oBaTh Te
x)e dopmaTel, uro u mis print. Cm. Pasmen 8.4 [Dopuarer seisonal, ¢. 64, mis
noIrydeHns: 00IbIell NHGOPMAIINN.

printf STROKA, WYRAVENIQ. ..
Hameuarars suauenus WYRAVENILJ, npuaem dhopmar BeiBoma 3amaeT STROKA. WY RA-
VENIQ pasmensarorcs 3amsaThIMUA U MOTYT OBITH 00 YUCIAMU, JTUOO0 YKA3ATEISIMM.
Ux smauenus meuaratorcs Tak, kak ompenesser STROKA, B TounocTu, Kak eciau Obl
Ballla MPOrpaMMa BBIMOIHsITa noanporpammy Cu

printf (STROKA, WYRAVENIQ...);
Hampumep, BbI MOXKETe HaedyaTaTh OBA IIECTHAMIATEPUIHLIX 3HAUCHIS:
printf "foo, bar-foo = Ox%x, Ox%x\n", foo, bar-foo

EnuncrBenbie sKkpaHuUpyOIIIe MOCIeIOBATEILHOCT ¢ 0OPATHON KOCON YepPTO, KO-
TOpBIE BBl MOXKETE WCIOIB30BATH B CTPOKEe (HopMaTa—IIPOCTHIE TOCIENIOBATETHHO-
CTU, COCTOSIIIE 13 OOPaTHON KOCOW YePThI, 33 KOTOPOU cjenyeT OyKBa.
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17 Ucnonb3zoBanue GDB mon ympaBienuem GNU
Emacs

CrennanbHbIil nHTEPdENC MO3BOJIIET BaM UCIOIB30BaTh GNU Emacs miis mpocmorpa (u pe-
MAKTUPOBAHMUSI) MCXOMHBIX (DAilyIOB IPOrPAMMBI, KOTOPYIO BBl OT/IaxkuBaere ¢ nomorso GDB.

YUT06BI UCIIOIBL30BATH ATOT WHTEepPdeNc, ncnonb3yiiTe komaunny M-x gdb B Emacs. B kaue-
CTBe apryMeHTa 3a[aiiTe BBIMOIHIEMbIN (Gaiiyl, KOTOPBII BbI XOTUTE OTIAAUTH. ODTa KOMaHIA
se3biBaeT GDB kak momnmporiecc Emacs ¢ BBOOOM 1 BBIBOIOM depe3 3aHOBO CO3HMAHHBIN Oydep.

ITon ympasnennem Emacs, GDB ucnonb3yercst TouHO Tax xe, Kak 0OBITHO, 38 UCKITIOUCHIEM
IIBYX MOMEHTOB:

e Bech “TepMuHAIBHBIN’ BBOO U BBIBOL IpoucxonuT depe3 Oydep Emacs.

OTo otHOcuTCs Kak K komaumaM GDB u ux BBIBomy, Tax m K BBOMY U BBIBOMY, TTPOM3BOMIN-
MBIMII OTJIaXKMBAEMON ITPOrPAMMOI.

OTO MoIe3HO, OTOMY YTO BBI MOXKETE KOMUPOBATH TEKCT MPENBIAYIINX KOMAHI 1 BBOOUTH
X CHOBa; BBI Jaxke MOXKeTe UCIO0JIb30BaTh TaKUM 00pa3oM dacTU BBIBOLA.

Bcee cpencrsa pexuma obomouku Emacs DOCTymHBI OIS B3aUMOINEHCTBUS C Ballleill TpOrpaM-
Mo#i. B wacTHOCTH, BBI MOXETE MOCHIIATH CUTHAJIBI OOBITHBIM Ty TeM— Hampumep, C-¢ C—-c¢ miist
npepbiBaHus, C-c C-z 1nj1s1 OCTAHOBKU.

e GDB orobpaxaer ucxonubiii kon uepe3 Emacs.

Kaxneiit pa3, korma GDB orobpaxkaer kamp creka, Emacs aBroMaTwyecku HaXOOUT WUC-
XOMHBIN Gallyl s HEro W moMeInaeT cTpesiky (‘=>') Ha JeBOM Kpae Tekylell cTpoku. Emacs
HCIOJIb3YyeT OTHEIbHBIN Oydep il 0TOOPaKeHUs UCXOMHOTO TeKCTa, U Pa3melsieT SKPaH, ITOObI
oTobpasuTk Kak ceanc GDB, Tax m mcXomHBIN TEKCT.

Tem me menee, spable KoMaunsl GDB list u search mpom3BomsST BBIBOI KaK OOBITHO, HO Y
BaC BEPOSTHO He OyHeT MPUYNH UCIOIL30BaTh ux 3 Emacs.

PREDUPREVDENIE: Ecau xarasor, B KOTOPOM HAXOMUTCs Ballla MIpOrpaMMa, He sB-
JIIeTCs TEeKyIIUM, Emacs J1erKo MOMKET OIIUOUTHCS MPU ONPENeICHUN MECTOHAXO-
KIIEHWS UCXOOHBIX (PalljioB; B 3TOM CIIydae BCIOMOTATEJIBbHBIN Oydep ¢ MCXOTHBIM
TekcToM He nosiBistercss. GDB MoxkeT mckaTh mporpaMMbl, UCIOIB3Y S IEPEMEHHY O
cpenbl PATH, Tak UTO CeaHCHI BBOOA U BBIBOMA ITPOMCXOMSIT HOpMaJbHO; HO Emacs
He mostyuaeT moctaTodHo mabopmarnu or GDB, uTobwr HaliTu ncxonuble Ganab B
Takoil curyamuu. YTobbl n36exarh 3Toi mpobiemsbl, 0o 3amyckaiite pexkum GDB
U3 KaTaJiora, e HaXOOWTCS Ballla IporpamMMa, MO0 YKaxKuTe abCOTIOTHOE WMS
daiina, korga OyneT 3alpolleH mapaMmeTp njis M-x gdb.

[Tomo6ras myTanuiia MOXeT BO3SHUKHYTh, €CJIN BbI uctoib3yere komauay GDB file,
ITOOBI IEPEKTIOUNTHCS K OTIIANKe IIPOrPAMMBI, HAXOISIIENCS B KAKOM-HIOYOb IPY-
roM mecte, u3 cyirectBytoriero 6ydpepa GDB B Emacs.

ITo ymomuanuro, M-x gdb BbI3BIBaET mporpaMmy ¢ nMmeneM ‘gdb’. Eciam BaM HY»XHO BBI3BATH
GDB non npyrum uMerneM (HaIpuMep, eIl Bbl XPAHUTE HECKOIILKO KOH(MUTY DAL TIOf, PA3IINY-
HBIME IMEHAMM), BbI MOXKeTe yCTAHOBUTH IepeMeHHy Emacs gdb-command-name; Hampumep,
yCTaHOBKA

(setq gdb-command-name "mygdb")
(koTopoit mpemiectByeT M-: wiau ESC :, miam ecnm oHa BBemeHa B Gydep *scratch* wim B
BawieM dailsie ‘. emacs’), 3acraBuT Emacs BeI3BaTh nporpaMmy “mygdb”.

B 6ydepe BBona-seiBona GDB, BbI MOXeTe CTIOIB30BATE CIICAYIONINE CIEIHAITBHBIE KOMAHIHI
FEmacs B nonomHenne K cTaHOAPTHBLIM KOMaHIIaM PeXIMa 000JIOUKT:

C-hm OnuceiBaer Bo3moxkHocTu pexkuma GDB Emacs.

M-s BermosauTs 00 Apyroil ¢TPOKU MCXOMHOTO TekcTa, momobuo komanme GDB step;
Takke OOHOBJISIET OKHO OTOOpaXXeHWs OJIs MOKa3a TeKyliero daiia 1 IOJIOXKEHUs B
HEM.
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M-n BoimosmHuTE MO Crienmyroeil CTPOKM MCXOMHOTO TEKCTa B DTOW (DYHKIIMHU, ITPOITYC-
Kasi BCe BBI30OBBI QyHKIMi, momooHo komaume GDB next. 3arem oGHOBUTHL OKHO
0TOOpaKeH!sl, ITOOBI NTOKa3aTh TEKYIINN Gaiiyl u IOoJI0XKeHNEe B HEM.

M-i Brmonuuts omay mHCTpykKumio, momobHo xomanme GDB stepi; oOHOBIseT OKHO
0TOOpaKeHUsI.

M-x gdb-nexti
BemonauTs mo crmenyrortieit mECTpYKInn, ncnoab3ys komanny GDB nexti; o6HOB-
J1sieT OKHO OTOOpaKeHMUsI.

C-c C-f BommonauTs mo BBIXOmMA W3 BBIOPAHHOTO Kampa cTeka, momobno komanme GDB

finish.

M-c [IpomoimkuTh BBIIOIHEHNE Balleil mporpamMmel, monobHo komaume GDB continue.
PREDUPREVDENIE: B Emacs Bepcuu 19, 5Ta xoMaHIa BBI3BIBAETCS TOCPENCTBOM C—C
C-p.

M-u [lomasaThcs BBEPX MO CTEKYy HA YHUCIO KAAPOB, 33MaHHOE YUCIOBBIM IMTapaMETPOM,

nono6uo komaune GDB up (em. pasnen “Hucnossie apryments’” 5 rUKOWODSTWO PO
GNU Emacs).

PREDUPREVDENIE: B Emacs Bepcuu 19, sTa xoMaHmna BEI3BIBACTCS IOCPEOCTBOM C—C
C-u.

M-d CroycTuThbCs BHEA3 MO CTEKY HA YHCIO KAOpPOB, 3aaHHOE YHCJIOBBIM ITapaMeTPOM,
anagornuso komaune GDB down.

PREDUPREVDENIE: B Emacs Bepcuu 19, 5Ta xoMaHIa BBI3BIBAETCS TOCPEICTBOM C—C
C-d.

C-x & [IpounTaTs wwmCIO B MO3UNIUM KYypCOpa U BCTABUTH €r0o B KOHEI[ Oydepa BBOmA-
soiBoma GDB. Hampumep, eciim BbI XoTuTe OucacceMOIMpPOBATH KON IIO aipecy,
oToOpaxkeHHOMY paHee, HabepuTe disassemble; 3aTeM TEpPEMECTUTE KYpPCOp Ha
n3o0paxkeHue azmpeca 1 3amaiTe apryMeHT s disassemble, nabpas C-x &.

Brr MoxkeTe 1 masbilie HACTPAUBATH HTO, OIPENESIsis dIIEMEHTHI criiucka gdb-print-
command; eciauW OH OIpenesieH, Bbl MoxkeTe (GOPMATUPOBATH WIN KaK-TuOO WHAYTE
obpabaThIBATh YHUCIA, 3amaBaeMble C-x &, mepem mx BCTaBKOU B Oydep. Ywucmosoi
aprymeHT K C-x & MOKa3bIBaeT, UTO BaM HYXKHO CIelNuajbHOe (POpMaTUPOBAHUE, &
TaKKe NEeNCTBYeT KaK WHIEKC IJIs BBIOOpA 3JIeMeHTa 13 chucka. Ecam sireMeHT
CIUCKa ABIISIETCS CTPOKOM, TO BCTABIIsIEMOE YNCIIO GOPMATUPYETCS € UCIOIb30BAHN-
eMm pyuknnu Emacs format; B mpoTUBHOM ciIydae, UUCIO MePEnaeTCs KaK mapamMeTp
COOTBETCTBYIOIIIEMY 3JIEMEHTY CIIMCKA.

B mo6om ucxomuom daiine, komanna Emacs C-x SPC (gdb-break) senur GDB ycranosuth
TOUKY OCTAaHOBA Ha CTPOKE UCXOMHOT'O TEKCTA, B KOTOPOI HAXOOUTCS TOUKA.

Ecnu BoI cyuaiino ynanure 6ydep oToOpaXKeHus UCXOMHOTO TEKCTA, €r0 MOYXKHO JIETKO Bep-
HYTb 06paTHO, BBens komauny f B 6ydepe GDB, uTobwr 3anpocuTs oToOpakeHne Kaapa; Kormna
BBIIOJIHEHNE IPOUCXOMUT IOI yIIpaBiieHreM Emacs, 5To npr HeOOXOOUMOCTH CO3IAET MCXOMHBIH
Oydep 3aHOBO, YTOOBI TTOKA3aTh BaM TEKYIIIUN KaJp.

Wcxonubie daiinbl, oTobpaxaeMbie B Emacs, HaxomsTcs B o6braHbIX Oydepax Emacs, xoTo-
pble MOIYYaloT OOCTYI K WCXOMHBIM (daisiaM oObIdHBIM crocoboMm. Ilpu xemanum BB MOXKETE
pemakTupoBaTh Gdaiibl B 3Tux Oydepax; vHo momuuTe, uTo GDB B3amMoneiictByer ¢ Emacs B
TepMUHAX HOMEPOB CTPOK. Eciu BBl mobGaBuTe miin yoajiuTe CTPOKU U3 TekcTa, u3BecTHble GDB
HOMepa CTPOK OoJiblile He OyOoyT COOTBETCTBOBATH KOMY.



[Nmasa 18: IIpumeuanus GDB 163

18 IIpumeuanus GDB

Ora rnasa onuckiBaeT npuMedanus 8 GDB. [Ipumeuanus paspaboTaHbl miIsl COTIaCOBAHUS
GDB c¢ rpaduueckuvu waTEpdEHcaMr TOIB30BATES WIN APYTUMEA aHAJOTUIHBIMI TPOrPAMMa-
MU, KOTOpBIE XOTSIT B3auMoneiicTeoBaTh ¢ GDB Ha oTHOCHTETBHO BHICOKOM YPOBHE.

18.1 YTo Takoe mpumeuaHue?

Yro6s! cozmaBaTh npuMedanus, samycrure GDB ¢ kimouem --annotate=2.

[Ipumeuanus HAUMHAIOTCS C CHUMBOJIa HOBOW CTPOKM, IBYX CHMBOJIOB ‘control-z’ m mMmeHH
npuMevaHus. Kciaum HeT MOmoOIHUTETbHON WHGOPMAIINN, CBI3aHHON € MPUMEYAHUEM, HEITOCPEeI-
CTBEHHO 3a €r0 UMEHEM CIlIeIyeT CHMBOJI HOBOW CTPOKW. Kciam momosHuTe bHas WHDOPMAIU
€CTh, 32 UMEHEM IIPUMEYaHUs CIIeNyeT IIPOILYCK, NONOJIHATEIbHAsS MHOOPMAIUSI U CIMBOJI HOBOU
cTpoku. [lonomHuTe IbHAS THPOPMAINS HEe MOXKET CONEPKATH CIMBOJIA HOBON CTPOKU.

JIr060i1 BBIBOM, HE HAUMHAIOIIUICS C CUMBOJIa, HOBOW CTPOKHM W OBYX ‘control-z’, o3Hada-
et GykBasbublil BeiBon GDB. B mactosiee spemst GDB He HyX)HO BBIBOOUTH nBa ‘control-z’
BCJIEN 38 CHMBOJIOM HOBOW CTPOKH, HO €CJIM 3TO MOHAMOOUTCSI, MPUMETIAHUs MOTYT OBITH PaCIIIu-
PEHBI ‘“DKPAHUPYIONIIM TPUMEUAHNEM, KOTOPOE 03HAUAET BBIBOI STUX TPEX CHMBOJIOB.

Bot mpocToit mpumep 3anycka GDB ¢ mpumeuanmsvu:

$ gdb -annotate=2

GNU GDB 5.0

Copyright 2000 Free Software Foundation, Inc.

GDB is free software, covered by the GNU General Public License,
and you are welcome to change it and/or distribute copies of it
under certain conditions.

Type "show copying" to see the conditions.

There is absolutely no warranty for GDB. Type "show warranty"
for details.

This GDB was configured as "sparc-sun-sunos4.1.3"

“Z"Zpre-prompt
(gdb)
~Z”Zprompt
quit

“Z"Zpost-prompt
3nmecw ‘quit’ sensercs miast GDB BBonmowm; ocramsroe—swBon GDB. Tpu crpoku, HaunHaio-
uwecs ¢ ‘"Z°Z' (rme ‘"Z’ o3HagaeT 3HAK ‘control-z’), CyTh NPUMEUYAHUs; OCTAILHOE SBIISIETCS
BeiBofoM GDB.

18.2 IlIpedukc server

Yro6s!r monars koMauny GDB, He okasbiBas BAUSHUS Ha ONPENESIEHHbIE ACIEKThI COCTOSHUS,
BUOUMBIE IJIs IIOJIb30BaTEjell, HAUHUTE ee C ‘server . OTO O3HAYAET, YTO MaHHASI KOMAaHIA
HE BO3IENCTBYET Ha UCTOPUIO KOMaHI, a Takxke He BauseT Ha momstue GDB o Tom, kakyio
KOMAaHIY TIOBTOPSITH, €CIIN B IIyCTON CTPOKe HakaTa KjaBuiia (RET).

IIpedukc server He BIUsIeT HA 3AlUCH 3HAUYEHUN B MCTOPUIO 3HAUEHUI; UTOOLI HAIEYaTaTh
3HaUeHUe, He 3aHOCS €0 B NCTOPUIO, UCIIONB3YyITe KOMaHIy output BMecTO print.
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18.3 3Buauenusa

Korma sHauenue BLIBOOUTCS B pas3inyuHbIX KoHTeKcTax, GDB ucmonbs3yer npumeuanus, ITo-
OBl OTENNTDH €r0 OT OKPY2KAaIoIlero TeKCTa.

Fcnn 3Hauenue BBIBOOUTCS C IOMOIIBIO print m mobOaBisieTcss B NCTOPUIO 3HAUEHUI, IpUMe-
JaHWE BBIIVIIOUT TaK:

“Z"Zvalue-history-begin NOMER-W-ISTORI1 FLAGI-ZNAMENIQ
STROKA-ISTORI 1
~Z"Zvalue-history-value
INANENIE
~Z"Zvalue-history-end
rme NOMER-W-1STORI I—momep, koTophwiit 3nadyenue nojy4uaer B uctopuu, STROKA-ISTORII—
cTpoka, Takas kKak ‘$5 = ’, xoTopas npencrapiseT 3HadeHue mosbizoaTenio, ZNANENIE ssnsercs
BBIBOZIOM, COOTBETCTBYIOIIIIM camoMmy 3uadennio, a FLAGI-ZNANENIQ— ' mst 3mauenus, koTopoe
MOXKET OBITH Pa3bIMEHOBAHO, U ‘=’ €CJIN HET.
Ecnu 3naueHne e no6GaBisieTCsl B NCTOPUIO 3HAUCHUH (9TO MOXKeT ObITH MJIN HEBEPHOE UICIIO
C IJIABAIOLIEll TOUKOM, UM OHO BBIBOAUTCS KOMAHION output ), HpuMevYaHue BBINJIAAUT TOXOKAM
obpazomMm:

“Z"Zvalue-begin FLAGI-ZNAMENIQ
INANENIE
“Z"Zvalue-end
Korma GDB BeiBOmuT apryment dyHknuu (Hanmpumep, B BbIBOIE KOMaHIbLI backtrace), oH
nejaeT Takue MPUMEYAHUS:
“Z"Zarg-begin
IMQ-ARGUMENTA
“Z"Zarg-name-end
STROKA-RAZDEL I TELX
~Z"Zarg-value FLAGI-ZNAMENIQ
INANENIE
~Z~Zarg-end
roe IMQ-ARGUMENTA ectwb mmst aprymenTa, STROKA-RAZDEL I TELX—reker (Takoit kak ‘=’), Ko-
TOPBIA OTHEJIIeT UM OT 3HauUeHus i yaobcTsa mosb3oBaTerts, a FLAGI-ZNANENTQ u ZNANENIE
IMEIOT TaKOIl Ke CMBICJ, YTO U B IpuMedaHuu value-history-begin.
IIpu BeIBOmE cTpyKTYyphl, GDB nemaer criemyrorue npuMedanus:
"Z"Zfield-begin FLAGI-ZNAMENIQ
IMQ-POLQ
~Z"Zfield-name-end
STROKA-RAZDEL I TELX
~“Z"Zfield-value
INANENIE
~Z"Zfield-end
roe IMQ-POLQ ects mwst mosst, STROKA-RAZDEL ITELX—tekcr (Takoit Kak ‘=), KOTOPBI OTIIe-
JIIeT UM OT 3HadeHus mia ynobcTsa momb3oBaTernd, a FLAGI-ZNANENIQ u ZNANENIE umeroT TOT
JKe CMBICJI, YTO U B IIpuMedanun value-history-begin.

[Ipu BeIBOmE MaccuBa, GDB memaer cremyroriue npuMedaHus:
"Z~Zarray-section-begin INDEKS-W-MASSIWE FLAGI-ZNAMENIQ

rme INDEKS-W-MASSIWE—wunnmekc mepBoro amHoTupyeMoro siemenTa, a FLAGI-ZNANENIQ mme-
FOT TAKOW K€ CMBICI, 9TO U B mpuMeuanuu value-history-begin. 3a sTuMm ciemyer mpoms-
BOJIBHOE UHCIIO HJIEMEHTOB. JJIEMEHT MOXKET OBbITH JTUO0 ONMHOTHBIM
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¢,? PROPUSK ; OIIyCKAeTCs TS TIEPBOTO HJIEMEHTa
INANENIE
“Z"Zelt

MO0 TOBTOPSIIOIIAMCST

¢,? PROPUSK ; OIIyCKAeTCs TS TIEPBOTO HJIEMEHTa

INANENIE

~Z"Zelt-rep "™ISLO-POWTORENIJ

STROKA-POWTOREN1J

~Z"Zelt-rep-end

B oboux ciyaasx, INAMENIE sBistercs BeiBomoM 3uadenust siaemenTa, a PROPUSK moxer comep-

XKaThb TPOOEIbI, CUMBOJIBI TabYJIANNN U HOBOU CTPOKU. B ciydae MOBTOPSIOIIMXCS 3JIEMEHTOB,
AISLO-POWTORENIJ mpemcTaBiisieT 9YMCIIO MOCTENOBATEILHBIX SJIEMEHTOB MAaCCUBa, KOTOPBIE CO-
nepxar gannoe sHadenne, a STROKA-POWTORENIJ smrisercst cTpokoi, KOTOpas HpemHa3sHAUYeHa,
OJIsL YBEOOMJICHU S IIOJIB30BaTE/IsL O TOM, 9YTO BBIBOOATCA ITIOBTOPAIOIIUECS SJIEMEHTDBI.

Iloce TOr'o, KaK BBIBEOECHDLI BCE€ 3JIEMCHTBHI MaCCUBa, IPUMEYAHNEC K MaCCUBY 3aKaHYNBACTCA
TaK:

“Z"Zarray-section-end

18.4 Kanpwsr

Korma GDB neuaraer kamp, oH nejaeT K Hemy mpuMedanusi. Hampumep, 5T0 npuMeHseTcst
K KamupaM, BeIBoOUMBIM Tpu ocTanoBke GDB, B pesymbpraTe BBIBOma KOMAaHOAMN, TAKIMHI KaK
backtrace unu up, u Tak masee.

HpI/IMe‘{aHI/Iﬂ K KaOdpy Ha4YMHAKTCIA C

~Z"~Zframe-begin UROWENX ADRES
STROKA-UROWNQ

roe UROWENX—>s10 HOMEp kampa (0 mis caMoro BHYTPEHHETO Kaipa, APYTHUe Kalpbl MMe-
0T moJIoXKuTeabHbe HOMepa), ADRES—sT0 ampec koma, BBIIOTHSIOIETOCS B HAHHOM Kalpe, a
STROKA-UROWNQ—cTpoka, mpemna3HadeHHAS Il IT€pemadn ypoBHs moiab3oBarerio. aDRES mme-
eT ¢opmy ‘0x’, 3a KOTOPBIM CJemyeT OmHA ujau Oojiee IeCTHAMIATEPUYHBIX UMD B HUKHEM
peructpe (3aMeTbTe, 9TO 3TO HE 3aBUCUT OT sA3bIKa). Kaap 3akaHumBaeTCs Tak:

~Z~Zframe-end

Mexny sTuMu KOMMEHTAPUSIMU HAXOOUTCS OCHOBHOE TEJIO KalIpa, KOTOPOE MOXKET COCTOSITh
u3

~Z~Zfunction-call
STROKA-WYZOWA-FUNKCI |1

roe STROKA-WYZOWA-FUNKCI sBriseTcss TekcTOM, MpeMHA3HAUEHHBIM [JI YBEIOMJICHUS
MOJTB30BATENIS, YTO HTOT KAMp CBSI3aH C BbI30BOM (GyHKIUN, KoTophiit GDB cheman B oTma-
KUBAEMOH MTPOTrpaMMe.

“Z"Zsignal-handler-caller

STROKA-WYZOWA-OBRABOT/ IKA-SIGNALA
roe STROKA-WYZOWA-OBRABOTMIKA-SIGNALA—rtekcT, mpemHa3HAYEHHBIA IJIs yBEIOMJICHUS
MIOJIBE30BATENSI, YTO ATOT Kallp CBA3aH C TE€M MEXaHW3MOM, KOTODPBIN MCIOIB30BAJICS OIle-
PAIMOHHON CUCTEMON NP BBI30BE 00pabOTUMKa CUTHAJA (9TO TOT KAmp, U3 KOTOPOrO IIPO-
U30IIIeTT BBI30B 00paboTUnKa, a He KAIp I CaMoro o6paboTdmKa).
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e OO6BIUHBIN KamIp.

OTo MO2KeT, BO3MO2KHO (B 3aBUCUMOCTU OT TOro, CAUUTaETCA JIU 3TO HHq)OpMaHHeﬁ, HTE-
peCHOfI ILJISL HOHLSOB&TGJ’I?[), HAYMHATBCA C

~Z~Zframe-address
ADRES
~Z~Zframe-address-end

STROKA-RAZDEL I TELX

sneck ADRES—o5T0 anpec, rie mpoucXomuT BHITIOJIHEHNE B Kaape (TOT ke aapec, 9To U B IPU-
MeuaHnu frame-begin, HO BBIBENEHHBIN B pOpMe, TPEOHAZHAUCHHON NI TOJIBb30BATEISI—B
YACTHOCTH, CUHTAKCUC PA3/IMIaeTCs B 3aBUCHMOCTU OT s3bika), a STROKA-RAZDEL ITELX sis-
JITIETCS. CTPOKOH, IMPEemIHA3HAYEHHON [JIs OTIEJEHUs] STOr0 aapeca OT TOro, YTO 3a HUM
clemyeT Ui yOoOCTBa MOJIb30BATEIIS.

3areMm uner

~Z~Zframe-function-name

IMQ-FUNKCI I

~Z"Zframe-args

ARGUMENTY
rme IMQ-FUNKCI1 ecTs mMs QyHKIUEN, BBIMOIHSIOMIERCS B Kamape, wWin ‘77’ ecju OHO He
u3BecTHO, a ARGUMENTY-—3T0 apryMmeHTHI K Kampy, €O CKOOKAMEU BOKDYT HUX (KaXKIbII
APryMEHT aHHOTUPYETCS TakKkKe UHAWBUAYAILHO, cM. Pasnen 18.3 [[Ipumveuanus x 3unatve-
HusiM|, ¢. 164).
Ecnu noctynua wadopmarus 06 NCXOOHBIX TEKCTaX, IeYaTaeTCsl CChIJIKA Ha HUX:

"Z~Zframe-source-begin

WWODNAQ- 1 SHODNAQ-STROKA

~Z~Zframe-source-file

IMQ-FAJLA

~Z~Zframe-source-file-end

~Z~Zframe-source-line
NOMER-STROK I

~Z~Zframe-source-end

re WWODNAQ- I SHODNAQ-STROKA oTmestsieT CChIIKY OT IPEOIIIeCTBYEINEro el TeKCTa, I yI00-
ctBa nonb3oBaTersa, IMQ-FAJLA—osTo ums ucxomuoro daitna, NOMER-STROK l—momep cTpoku
B 5TOM (aiisie (mepsas CTpOKa mMeeT HoMep 1).

Eciu GDB neuaraer HEKOTOPYIO HHGOPMAIIIO O TOM, OTKYIA MOSBUIICS 5TOT Kaap (Kakas
OnbmmoTeKka, KakKOW CerMeHT 3arpy3Kd, W TakK [ajiee; B HACTOSIIEEe BPEMS Peajim30BAHO
roibpko Ha RS/6000), on mesaer Takue IpUMeYaHUs:

~Z~Zframe-where

INFORMACIQ

3aTeM, eCciii UCXOOHBLIA TEKCT HEMCTBUTEILHO MOJIKEH ObITH OTOOPAaXKEH IJIS 3TOr0 Kaopa
(mampuMep, 5TO HE BEPHO I BBIBOAA OT KOMaHIbI backtrace), TOrma BBIBOAUTCS IPUMe-
ganue source (cM. Pasmen 18.11 [[Ipumeuanus x ncxomnuomy tekcry|, ¢. 170). B orauune
OT OOJIBIINHCTBA IPUMEYAHUN, 3TOT BBIBOL IIPOU3BOAUTCSI BMECTO OOBIYHOI'O TEKCTa, KOTO-
puIi ObL1 OBI HaIleYaTaH, a He B JNONOJTHEHNE K HEMY.

18.5 OTob6paxeHus

Korma GDB Bensit 0T06pasuTh 9T0-TO ¢ MOMOIIBI0 KOMaHIb! display, K pe3yiabTaTy oTo0-
paKeHUs OesIaloTCs IPUMEeIaHU:
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“Z"Zdisplay-begin

NOMER

"Z"Zdisplay-number-end

RAZDEL I TELX-NOMEROW

“Z"Zdisplay-format

FORMAT

~Z"Zdisplay-expression

WYRAVENIE

"“Z"Zdisplay-expression-end

RAZDEL ITELX-WYRAVENITJ

~“Z"Zdisplay-value

INANENIE

“Z"Zdisplay-end

snecb NOMER—osT0 HOMep oTobGpaxenus:, RAZDELITELX-NOMEROW npenuasmauen mjis ormerte-

HIsI HOMEPOB OT TOTO, YTO CIeAyeT 3aTeM miist monb3oBarens, FORMAT Bxmouaer unrbOpMAaImio
0 TOM, Kak OTOOpakaeTcsl 3HaUeHume, Takyi Kak pasMmep, ¢dopmar n Tak maiee, WYRAVENIE—
sTo oTobpaxkaemoe Boipaxkenne, RAZDEL ITELX-WYRAVENI1J npennaszsaden mis OTHE/IEHUS BbIPa-
JKEHUS OT CJIEMYIOIero 3a HuM TekcTa s mosb3oBaTerts, u INAMENIE—sTo meiicTBuTebHOE
3HAUEHIE, KOTOPOEe 0TOOPAKAETCS.

18.6 IIpumeuanus ko sBony GDB

Korna GDB BeiBOmuT mpursiaiieHue st BBOOA, OH IEIAET K 3TOMY IMPUMEUYAHUS, TaK ITO
CTAHOBUTCS BO3MOXKHBIM y3HaTb, KOI'[Ia IIOCHIJIATH HaHHBIE, KOTLa 3aKOHYEH BBIBOI OT TaHHOU
KOMAHIBI, I TaK JTaJIee.

Kaxnpit n3 pasmuusbix BunoB Boma nmeeT pasnuaabiii 1 1P WWODA. Kaxnwiii Tunm BBOmA
“MeeT TPU IPUMEUYAHU: IPUMeYaHre pre—, 0603Hadalolee Haualo KaXKI0ro BEIBOLUMOTO IIPU-
TJIAIIIEHWS, MPOCTOE IpUMedaHue, 0O03HAJAIOIlee KOHEIl IPUTJIAIIEHNS, U 3aTeM IIPUMeYaHue
post-, obo3HaUAOIIEe KOHEI] JF060r0 5X0, KOTOPOEe MOXKET ObITh ACCOLUMPOBAHO (& MOXKET U He
6bITH) cO BBOIOM. Hampmmep, XapakTepHOI YepTOl TUIa BBOLA Prompt sIBIISIFOTCS CIIELYFOIIIe
IPUMEYUAHUS:

"Z"Zpre-prompt
~Z”Zprompt
~Z~Zpost-prompt

CyI1IecTBYIOT CIEAYIONINEe TUTBI BBOOA!

prompt Korma GDB sampammsaer komanmy (riasuoe npuriaresne GDB).

commands Korma GDB sanpammuBaer Habop koMmaH, Kak B Komaume commands. [Ipumeuanus
TIOBTOPSIIOTCS [JIsT KAXKIIOW BBEOEHHON KOMAHIHI.

overload-choice
Korma GDB xouer, aTo0bI OIB30BATENb BHIOPAIT OMHY U3 HECKOILKUX TePErpyKeH-
HBIX QYHKIIIHA.

query Korna GDB xouer, 1T0o6bI 11071530BaTENb HOATBEPANII IOTEHINAILHO ONACHOE Ieli-
CTBHE.

prompt-for-continue
Korma GDB sanmpamuBaer y mojib30BaTelIs HaXKaTUe BBONA I IPONOJIKEHUs. 3a-
MeUaHme: He OXumanTe, 4TO 3TO OymeT paboTaThb XOPOIIO; MCIOIL3YUTE BMECTO
sToro set height O O/ OTKIIOUEHUs HPUIIAIICHUA. OTO MPOUCXOOUT IIOTOMY,
YTO IIPU HAJINYNU IPUMEYaHUN MOICUYET CTPOK IPOUCXOOUT HEBEPHO.
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18.7 Omnbkn

"Z"Zquit
DTo mpuMeUaHUe HOSBIISIETCs HEIIOCPENCTBEHHO Iepen TeM, kak GDB orBewaeT Ha npepniBa-
HHE.

~Z"Zerror
D10 nmpuMeuaHue MOsIBIIAETCs cpasy mepen TeMm, kak GDB oreuaer na ommoKy.

IIpumeuanus BeIxoma u ommOKM 0603HAUAIOT, UTO 1000 MpUMEYaHNe, B CepennHe KOTOPO-
ro maxomuics GDB, moryr BHesamHo obopBaThbesa. Hampumep, eciu 3a mpumMeuanueMm value-
history-begin ciaenyetT error, To He Hy2>KHO OKUIaTh COOTBETCTBYIOLINN value-history-end.
Onnako, He CIIeMyeT TaKXKe OXUIATH, UTO €r0 TOYHO He Oy[eT; mpuMedaHnue o0 onrmbke He 00si-
3aTenbHO o3HavaeT, uTo GDB HeMemeHHO BO3BpAIIAETCS B HAUAJIO HA CAMBIN BEPXHUN YPOBEHb.

IIpumeuanuio k ommbKe WM BBIXOLY MOXKET IIPENIIECTBOBATH
~Z"Zerror-begin
Becp BBIBOO MeEXIy 3TUM U IpUMeYaHWEM K OMIMOKE MM BBIXOMIY SIBJISIETCS COOOIIEHHEM 00
ommnoxe.

Iloka mpuMmedaHuil K IPenyIpPe)OAIOIINM COOOIIIEHUSIM HE MeTaeTCsl.

18.8 Nudopmarnus o Touke OCTaHOBA

K BriBomy, mpomsBonumomy komannoi info breakpoints, menaroTcs ciemyrolue IpuMeda-
HUS:

“Z"Zbreakpoints-headers
\LEMENT-ZAGOLOWKA
“Z"Zbreakpoints-table

rue \LEMENT-ZAGOLOWKA mmeeT TOT Ke CHHTAKCHC, YTO U 5JIEMEHT (CMOTPUTE HILKE), HO BMe-
CTO HAHHBIX, OH COOEPXKUT CTPOKU, KOTOPBLIE MPEIHA3ZHAUYEHBI I Pa3bICHEHUs I0JIb30BATEIII0
3HAYEHUN KAXKIOTO TOJIsI. 3aTeM CJeIyeT MPOU3BOIIBHOE UUCIIO 3JIEMEHTOB. Kciu moste He mom-
XOOUT K DTOMY 3JIEMEHTY, OHO OIycKaeTcs. [loiis MoryT comep:KaTh 3aBEpIIAOIne IIPOITYCKI.
Kaxnoe mone coctout u3:

~Z"Zrecord
~Z"Zfield O
NOMER
~“Z"Zfield 1
TIP
~Z"Zfield 2
POLOVENIE
~Z"Zfield 3
WKL@ENA
~Z"Zfield 4
ADRES
~“Z"Zfield 5
ATO
~Z"Zfield 6
KADR
~Z"Zfield 7
USLOWIE
~Z"Zfield 8
SAETAMIK-TGNOR IROWAN T
~Z"Zfield 9
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KOMANDY

3amernbTe, uro ADRES mpenuasHauen miis MCTIOMB30BaHUS TOTB30BATEIEM—CUHTAKCHIC PA3JIn-
YAETCsI B 3ABUCUMOCTHU OT SI3bIKA.

BbIBOI[ 3aKaH4YIBaeTCA TaK:

~Z"Zbreakpoints-table-end

18.9 Coo06111eHusI 0 HEHOCTOBEPHOCTH

Cremyrolye TpuMeYaHus TOBOPSIT O TOM, UTO OIIPeleseHHbIe KyCKI MHGOPMAIIUN, OMICHIBa-
IOIINE COCTOSHUE, MOIIA U3MEHUTHCS.

~Z~Zframes-invalid
Kaﬂpm:@mnpmmep,BHB@IKOMaHanbacktrace)MDrnHIBN@HMTbcm

"Z~Zbreakpoints-invalid
Touku ocTanoBa MOTIN W3MeHUTHCS. Hampumep, monb30BaTelb TOIBKO UITO moba-
BUJT WJIW yOAJIUIT TOYKY OCTAHOBA.

18.10 BoIimostHeHUE MPOTrpaMMEbI

Korma nmporpaMma HaUnHAET BBITOIHATHCS BestencTBue komauasl GDB, Takoit kak step uimun
continue, BEIBOOUTCS

“Z"Zstarting
Korna nporpamma ocTaHaBINBaeTCs, BEIBOIUTCS
~Z"Zstopped

Ilepen mpumeuanuveMm stopped, MHOXECTBO MPUMEUAHUN OMUCHIBAIOT, KAaK MIPOrpPaMMa OCTa-
HOBUJIACH.

~Z"Zexited KOD-WYHODA
[Tporpamma 3asepunnach, u KOD-WYHODA siBiistercst komom BeIxoma, (HOIIB TIPU Y CIIEI-
HOM 3aBEpILIEHNN, B IIPOTUBHOM CJIydae He HOJIb).

"Z"Zsignalled
IIporpamma 3aBepinmnacsk no curnaiay. Ilocne “Z~Zsignalled, mpumedaHus mIpo-
IOIKAIOTCA:

WSTUP I TELXNY J-TEKST

"Z"Zsignal-name

IMQ

"Z"Zsignal-name-end

TEKST-W-SERED INE

"Z"Zsignal-string

STROKA

“Z"Zsignal-string-end

ZAKL@™MITELXNY J-TEKST
roe IMQ sBnsercs mMenem curmaja, TakuM kKak SIGILL wmmam SIGSEGV, a STRO-
KA mnpencranser oObscHeHmMe curHasia, Takoe kak Illegal Instruction wmim
Segmentation fault. WSTUPITELXNYJ-TEKST, TEKST-W-SEREDINE u ZAKL@"ITELX-
NYJ TEKST mcnosnb3yrorcs mist yaobCcTBa MOIL30BATEN U HE UMEIOT OIPEIeICHHOTO
dopmaTa.
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"Z"Zsignal
CuHTaKCHC 5TOrO TPUMEYaHUsI TAKOW ke, Kak misa signalled, vo GDB coobimnaer,
9TO IIporpaMMa JINIIb MOJYy4YWia CATHAJ, & He TO, 9TO OHA OCTAHOBUJIACH M3-3a
HEro.

~Z~Zbreakpoint NOMER
[Iporpamma mocturia Touku octanoBa ¢ Homepom NOMER.

~Z~Zwatchpoint NOMER
[Iporpamma mocTuria Touku Habmomenus ¢ nomepoMm NOMER.

18.11 BrIiBOg mcxXomHOro TekcTa

Crenyrorime NTprMeYaHUs NCIOIB3YIOTCS BMECTO BBIBOIA MCXOIHOTO TEKCTA:
~Z~Zsource IMQ-FAJLA:STROKA:SIMWOL : middlIe: ADRES

rme IMQ-FAJLA ykaspiBaeT abcommorHoe uMst daitita, STROKA—sT0o HOMEp cTpoku B 5TOM haii-
ne (mepsas crpoka mmeerT HOMep 1), SIMWOL—mosumms cumBoma B daiiie (mepBbIil CEMBOII B
ucxonHoM aiisie mveer HOMep 0) (71 GOIBIIMHCTBA OTIALOUHBIX HOPMATOB 5TO OymeT 00s3a-
TEIHLHO YKa3bIBATh HA HAUAJIO cTPOKN ), middle ects ‘middle’; ecsiu ADRES maxonurces B cepenune
crpoku, win ‘beg’, ecau ADRES maxomutTcs B Hauasie ctpoku, a ADRES sBiseTcs ampecom B terte-
BOI IIPOrpaMMe, acCOMUUPOBAHHBIM C BBIBOONUMBIM UCXOMHBIM TekcToM. aDRES sanucan B ¢popme
‘0x’, 38 KOTOPBIM CIIEAYeT OMHA MJIU HECKOIBKO IIeCTHANIATEPUIHBIX (P B HIKHEM PErUCTPE
(3aMeTbTe, YTO 5TO HE 3aBUCHUT OT SI3bIKA).

18.12 IIpumeuanusi, KOTOpPbIE MOTYT IIOHAOOOUTHCS C OyoyIIIEM

- target-invalid
IIeJIb MOTJIa M3MEHUTHCA (peFI/ICTpBI, COOEPXKMMOE MaMATU UJIU CTAaTyC
BoIONTHeHus ). 7151 5hGEeKTUBHOCTY BBITIOJIHEHUS, MBI MOXKEM 3aXOTETh
onpenensaTs ‘register-invalid’ u ‘all-register-invalid’ ¢ 6omnbimei
TOYHOCTBIO

- cucTeMaTHUeCKUe MpUMedaHus K mapamerpaM set/show (Bkirouas
COOOIIIEHNST O HEIOCTOBEPHOCTH ).

- aHAJIOTUYHO, ‘info’ BO3BpaIlaeT CIMCOK KAHOUIATOB Ha COOOLICHUE O
HEIOCTOBEPHOCTH.
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19 UuTepdeiic GDB/MI

Hasuauenue u nesnb

GDB/MI SIBIISIETCS TIOCTPOYHBIM, MAIIUHHO-OPUEHTUPOBAHHBIM TEKCTOBBIM HHTEPMENCcOM K
GDB. On npennassauer crenuajabHO IS MOMIEPKKN Pa3spabOTKU CUCTEM, KOTOPBIE UCIIOIb3Y-
0T OTJAOYUK JINIIb KaK OOHY MaJjleHbKYIO0 KOMIIOHEHTY OOJIBIIION CUCTEMBI.

Ora riasa ssisercs crnenundukanueil naTepdeiica GDB/MI. Ona Hamucana B dopme crpa-
BOYHOI'O PYKOBOACTBA.

3amerbTe, uTO GDB/MI BCe €llle HAXOOUTCS B CTAOUKM DPa3pabOTKU, TAK UTO HEKOTOPBIE
ONUCAHHBIE HUXKE BO3MOXKHOCTH SIBJISIOTCS HETIOJTHBIMU U MOTYT OBITH M3MEHEHHI.

Cucrtema 0603HAaYEHUN U TE€PMUHOJIOT U

OTa riaBa UCHOIB3YET CICTYIONIYIO CUCTEMY O0O3HATEHNUI:

[} | pasnensgeT OBE aJlbTEepPHATUBBI.

[ NEATO ] ykaseiBaer, uro NEATO sBiisteTcss HeoOs3aTeIbHBIM: OHO MOXKET OBITH 3aIaHO, a
MOXKET 1 HET.

( GRUPPA ) * o3zmauaer, yro GRUPPA B ckoOKax MOMXKET IMOBTOPATLCS HOJIb U 60jiee pas.

( GRUPPA ) + osmauaer, uro GRUPPA B ckoOkax MOXKeT MOBTOPSATHCS OOWH U 6ojiee pas.
"STROKA" o6osuauaer TexkcT STROKA.

Bpra}KeHI/ISI IIPpN3HATEJIbHOCTHA

B andasurrOM mopsinke: Enena 3annonu, Ounpio Karau, Pepranmo Haccep u Cran lle6c.

19.1 CunTakcuc komasg GDB/MI

19.1.1 BxonHou cmHTaAKCUC GDB/MI

KOMANDA +—
KOMANDA-cli | KOMANDA-mi

KOMANDA-cli +—
[ LEKSEMA 1 KOMANDA-cli nl, rme KOMANDA-cli ecTs mro6ast CyIiecTBYIOIIas KOMAHIA
GDB CLI.

KOMANDA-mi +—
[ LEKSEMA ] "-" DEJSTWIE ( " " KL@"™ )* [ " --"1 (" " PARAMETR )* nl

LEKSEMA —

"mrobast mocienoBaTeIbHOCTh Tudp"

KL@™ —  "-" PARAMETR [ " " PARAMETR ]

PARAMETR +—
NEPUSTAQ-POSLEDOWATELXNOSTX | STROKA-SI

DEJSTWIE —
L@BOE 1Z DEJSTWIJ, OPISANNYH W \TOJ GLAWE
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NEPUSTAQ-POSLEDOWATELXNOSTX —
WSE ~TO UGODNO, NE SODERVVAJEE SPECIALXNYH ZNAKOW, TAKIH KAK "-"  nl, """ 1,

KONE~NO, "™
STROKA-SI +—

" SODERV IMOE-SEMIBITNOJ-STROK I -iso-SI """
nl — CR | CR-LF
Sameuanus:

o Komanmsr CLI Bce errte 06pabaThIBAIOTCS WHTEPIPETATOPOM MI; X BBIBOI OIMACAH HIKE.

e NEKSEMA, eciiu mpucyTCTByeT, epenaeTcs Ha3al, KOrIa BLIIOIHEHNE KOMAaHILI 3aBepIIaeT-
coI.

e HexoTopsie KOMaHIBI MI OMYyCKAIOT HEOOS3aTEIbHBIE APTYMEHTHI KAK YaCTh CIUCKA Mapa-
MeTPoB. Kaxmbiil Kiod uaeHTUQUIINPYeTCs MPEAIIeCTBYIONEH eMy YepToil ‘=’ u 3a HUM
MOXET CJIE[IOBATH B KAUECTBE MMapaMeTpa HeOOsI3aTeTbHBIN apryMeHT. KiToun mosBiIsaoT-
Csd B Ha4vaJle CIMCKa IIapaMeTpOB U MOT'YyT OBLITH OTHOeJIEeHbl OT OOBIYHBIX ImapaMeTpOB IIpn’

nomorm ‘=’ (3TO MOE3HO, KOTa HEKOTOPBIE MapAMEeTPhl HAUMHAIOTCS. C Y€PTHI).

IIparmaTuaeckue coobparkeHus:
e MbI XOTUM MOy YUThH IPOCTON AOCTYI K cyiuecTByomemy cuatakcucy CLI (mist ornankm).
e Mur xoruMm, aT06BI paboTa MI ObLTa JIETKO 3aMETHA.

19.1.2 BrIXxogHOU CMHTAKCUC GDB/MI

BeiBom GDB/MI cOCTONT U3 HysIs min 0Ojlee BHEOUEPENHBIX 3AIMCEH, 38 KOTOPBIMI MOXKET
CIIeI0BATDH OIHA Pe3yIbTUPYIOIIAs 3alICh. DTa 3aIICh OTHOCUTCSI K CAMOIl IOCIeNHell KOMaHTIe.
ITocnenoBaTeIbHOCTL BHIBOMUMBIX 3amucell 3aBepiraeTcs (gdb) .

Ecnu Bxonnas komamma HaumHasack ¢ npedukca LEKSEMA, To coorBeTCTBYIOIIMIA BBIBOM ISt
9TOI KOMaHIbI TakXe OyoeT HaunHAThLCSI ¢ TOro ke mpedukca LEKSEMA.

WYWOD +—  ( WNEO"EREDNAQ-ZAPISX )* [ REZULXTIRU@_JAQ-ZAPISX 1 "(gdb)" nl

REZULXTIRU@ J AQ-ZAPISX +—
[ LEKSEMA ] "~" REZULXTIRU@] 1J-KLASS ( "," REZULXTAT )* nl

WNEONEREDNAQ-ZAP I1SX +—
ASINHR-ZAPISX | POTO™N-ZAPISX

ASINHR-ZAPISX +—
ASINHR-WYWOD-WYPOLN | ASINHR-WYWOD-STATUSA | ASINHR-WYWOD-UWEDOML

ASINHR-WYWOD-WYPOLN
[ LEKSEMA 1 "x" ASINHR-WYWOD

ASINHR-WYWOD-STATUSA +—
[ LEKSEMA 1 "+" ASINHR-WYWOD

ASINHR-WYWOD-UWEDOML +
[ LEKSEMA ] "=" ASINHR-WYWOD

ASINHR-WYWOD +
ASINHR-KLASS ( ", " REZULXTAT )* nl

REZULXT-KLASS

"done" | "running" | "connected" | "error" | "exit"

ASINHR-KLASS +—
"stopped" | DRUGOE (rme DRUGOE Gymer mo6aBieHO 10 HEOOXOMUMOCTI—3TO BCE eI1le
HAXOMWUTCS B CTAMUN Pa3paboTKN).
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REZULXTAT —

[ STROKA "=" 1 ZNANENIE

INANENIE —

KONSTANTA | "{" REZULXTAT ( "," REZULXTAT )= "}"

KONSTANTA

STROKA-SI

POTOMN-ZAPISX +—

KONSOLXN-POTOMN-WYWOD | CELEW-POTOMN-WYWOD | WVURN-POTON-WYWOD

KONSOLXN-POTON-WYWOD +—

"~ STROKA-SI
CELEW-POTO™N-WYWOD

"@" STROKA-SI
VURN-POTOMN-WYWOD +—

"&" STROKA-SI
nl — CR | CR-LF

LEKSEMA +—

L@BAQ POSLEDOWATELXNOSTX CIFR.

Kpowme Toro, cnenyrolriee Bce elrle HAXOOUTCS B CTAOUKM Pa3pabOTKU:

ZAPROS OTo meiicTBHUe IOKa HE OIPEeNesIeHo.

3ameuanns:

Bce BbIXOOHBIE TIOCTIENOBATEILHOCTY 3aKAHINBAIOTCS OMHON CTPOKOH, COOEPKAIIIEH TOUKY.

BEKSEMA Gepercst m3 COOTBETCTBYIOIIETO 3ampoca. FCIn BBHIIOJHEHNE KOMAHILI MPEPBIBA-
eTcs KoMaumon ‘—exec-interrupt’, LEKSEMA, acconmmpoBanHas ¢ cooliienuneM ‘*stopped’,
SIBIISIETCSI JIEKCEMOU WMCXOMHOU BBITIOIHIEMON KOMAHIIBI, & He JIEKCEMON KOMAHIIBI TPEPhIBa-
Hus.

ASINHR-WYWOD-STATUSA comepKuT MOCIEMYIOIITYI0 NHOOPMAIIMIO COCTOSHUS O BBITOTHEHIT
MemieHHoi onepanuu. OHa MOXeT ObITH OTOpOIIeHa. Bech BHIBOI COCTOSHUS HAUUHACTCSI C
npedukca ‘+.

aSINHR-WYWOD-WYPOLN comep:XuT aCMHXPOHHOE M3MEHEHWsI COCTOSHUS Ha Ieau (OCTAHOB-
JIeHa, 3allyIlieHa, ncuessa). Bech acMHXPOHHBIN BBIBOI HAUMHAETCS C mpedukca *’.

aSINHR-WYWOD-UWEDOML comep2kuT COIMpPOBOXKIAIOIILYI0 MHGOPMAIIINIO, KOTOPYIO HOJIXKEH 00-
paborarh KimeHT (HampumMep, nHGOPMAIUIO O HOBOI TOUKE OCTaHOBA). Bech yBemomMurTesnb-
HBIA BBIBOI HAUMHAETCS C Ipedurca ‘=’

IKONSOLXN-POTO™N-WYWOD sBiisieTcst BLIBOIOM, KOTOPLBI JOXKEH OLITL OTOOPAKEH Ha KOHCO-
nu 6e3 m3menenunit. OH siBsieTCst TeKCTOBBIM oTBeToM Ha KoMaumy CLI. Becwk konCcOmBHBIN
BBIBOII HAUMHAETCS ¢ Tmpedukca ™ .

CELEW-POTOMN-WYWOD sBiisteTcst BBIBOMOM, IIPOM3BEIEHHBIM I€JIeBOI IporpamMMoil. Bech 1re-
JIEBOI BBIBOI HAUMHAETCS ¢ mpedurca ‘@,

\/URN-POTOMN-WYWOD siBiisteTcst BBIXOMHBIM TEKCTOM, IIPOUCXOMSIIINM OT BHYTPEHHEN pea-
musanuu GDB, manpumep, cooObliieHuss, KOTOPbIE HOMXKHBI OLITH OTOOPaXKEHLI KaK dacThb
JKypHasa omnbok. Beck XypHaIBHBIN BBHIBOI HAUYWHAETCS C mpedukca ‘&’

Cwm. Paspen 19.3.2 [Tlorounsie sanucu GDB/MI|, ¢. 175, mis 6osee monpoOHON mHMOpPMALIINA
) p P

O Pa3/IMYHBIX BBIBOOUMBIX 3aIllCAX.

Cum. Paspen 19.15 [UepHOBUK M3MEHEHUIl K BBIXOMHOMY CHUHTAKCUCYy GDB/MI|, c. 222, mus

npenjaracMbIX U3MEHEHU K BBIXOOHOMY CHUHTAKCHUCY.
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19.1.3 IIpocThle npuMepbl B3aMMOOENCTBUS C GDB/MI

DTOoT mompasmen IpeacTaBIseT HECKOIBKO IIPOCTBIX IPUMEPOB B3aMMOINCHCTBHUA C HCIOJIb-
soBaHmeM uHTepdeiica GDB/MI. B sTux npumepax, ‘=>’ 03HaYaeT, YTO CJIEAYIOIIAS CTPOKA
nepenaercs GDB/MI B KadecTBe BBOHA, a ‘<=’ 03Ha4YaeT BBLIBOI, HOJIYyUEHHBIN OT GDB/MI.

OcTaHoB nesmm

Bor OpuMep OCTaHOBa IMMOOYMHEHHOT'O IIpOoIiecca:

-> -stop
<- (gdb)

n 3aTeM:

<- *stop,reason="stop",address="0x123",source="a.c:123"
<- (gdb)

IIpocTas xkomanna CLI

Bot npumep mpoctoit komaunsr CLI, nepenasaemoit emy dyepes GDB/MI.

-> print 1+2
<- "3\n
<- (gdb)

Komanna ¢ mo6ounbivu 3¢ dekTamum
-> -symbol-file xyz.exe

<- *breakpoint,nr="3",address="0x123",source="a.c:123"
<- (gdb)

Ilnoxas komauma

Bot uto mpoucxonuT, eciu BHI IepenaeTe HECYILIECTBYIOIIYIO KOMAHIY:

-> —-rubbish
<- error,"Rubbish not found"
<- (gdb)

19.2 CoBmecTumocTts GDB/MI ¢ CLI

YTo6bI MOMOUYL IOJIB30BATENSIM, 3HAKOMBIM ¢ cyitecTBytommM B GDB wunrepdeiicom CLI,
GDB/MI npunnmaer cyiecrsytomme komanasl CLI. Kax onpenerneno cunTaxcmcom, takue Ko-
MAHIBI MOT'YT OBITH HEMOCPENCTBEHHO BBENEHbI B uHTepdeiic GDB/MI, 1 GDB Gyner orBeuars.

DTOT MeXxaHU3M MPENOCTABIIAETCS AJTsl TIOMOIIN Pa3paboTIMKaM KIMEHTOB GDB/MI, a He Kak
manexuerit narepdeiic Kk CLI. Tak kak xoMaHma HHTEPIPETUPYETCSI B Cpelle, KOTOPash TOIPasy-
MeBaeT HoBefieHre GDB/MI, TOYHbIE Pe3yIbTAThHl TAKIX KOMAHI B KOHEUHOM MTOTE CKOPEe BCEro
CTaHyT HEyHoboBapuMoil cMechio BbiBoma GDB/MI u CLI.

19.3 Brixonuble 3ammcu GDB/MI
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19.3.1 Pe3ynbTupyiomiue 3amucu GDB/MI

B OOIIOJTHECHUE K MHO2KECTBY BHCOUYCPDEIHBIX yBeJIOMJIeHI/Ifl, OTBET Ha KOMaHIYy GDB/MI BKJTIO-
JaeT OOVH M3 CJICOYIOIITNX yKa3aTeneI71 pe3yJjabTaTal

"“done" [ "," REZULXTATY ]
CuHXpOHHAST OmepaIus IPOIIIA YCIEIIHO, BO3BPAIAEMBIMI 3HAUEHUSIMU SIBIISTIOTCS

REZULXTATY.
"“running"

AcurxponHas oneparus Oblja YCIEIIHO HadaTa. Llels BBIIOTHIETCS.
"~error" "," STROKA-SI

Omnepanus 3asepruiack ¢ omuOkoit. STROKA-SI comepxkuT cooTBeTCTBYIOIIEE COO0-
mieHue 06 omrnoke.

19.3.2 IloTouHble 3anucu GDB/MI

GDB xpaHuUT 4YmMCI0 BBIXOMHBIX TOTOKOB: KOHCOJb, IeJTb U KypHaJI. BwIBom, mpenHasHa-
YEHHBIN 71 9TUX [OTOKOB, IIPOIyCKaeTcst depe3 muTepdeiic GDB/MI mpu momorrm POTOMNYH
ZAPISEJ.

Kaxnas morounas 3anucek Haunnaercs ¢ yaukaabaoro PREFIKSNOGO SIMWOLA, koTopsrit nmeH-
Tudunupyer cBoit motok (cMm. Pasmen 19.1.2 [Brixonuoit cunraxcuc GDB/MI|, ¢. 172). TTomumo
npedukca, xaxmas moTouHas samuch comepxkur STROKU-WYWOD. Oro mubo mpocrtoit Tekct (¢
HOIPa3yMeBaeMbIM 3HAKOM HOBOI CTpoKH), uin Cu-cTpoka B KaBbIUKAaX (KOTOpas HE CONEPKUT
MOIPA3yMEBAEMOTO 3HAKA HOBOW CTPOKM).

"~ STROKA-WYWOD
KoHCcombHBIT TOTOK BBIBOMA COMEPIKUT TEKCT, KOTOPHIN MOIKEH OBITH OTOOpaXKeH B
xoucosbHOM okHe CLI. On comepxut TekcToBbie 0TBeTHl Ha KoMaumbl CLI.

"@" STROKA-WYWOD
[leneBoit MOTOK BBEIBOMA COOEPXKUT MPOU3BOJILHLIA TEKCTOBLIA BLIBOI OT BBIIOJIHSIE-
MO IIEJIN.

"&" STROKA-WYWOD
ZKypHaJIBbHBII TIOTOK CONEPXKUT OTJIANOYHBIE COOOILIEHNUs, KOTOpPHIE CO3IAET CaM

GDB.

19.3.3 Bueouepennble 3anucu GDB/MI

WNEOMEREDNYE 3ammcu uCmosb3yoTes Uit YBEIOMIICHNsT KJIMeHTa GDB/MI O IIPOM30LMIE/IIIIX
NOTIOTHUTEIILHBIX M3MEHEHUSIX. ODTH U3MEHEHUs. MOTYT 00 MCXOOUTH 0T GDB/MI (Hampumep,
N3MEHEHHAs] TOYKA OCTAHOBA), INO0 OBITH PE3yIbTATOM NEHCTBUI Iein (HAIpUMEp, [ellb OCTa-
HOBUJIACH).

Hmxe mpuBenen nmpenBapuTeIbHBI CIIICOK BO3MOXKHBIX BHEOUEPETHBIX 3aINCEN.

Nyt n StOp"

19.4 ®opmat onucanus KoOMaHI GDB/MI

OcraBimecs pasnesbl OMUCHIBAIOT 610K KoMaHd. Kaxkabiii 6JI0K KOMAaHI CXeMATUIHO aHa-
JIOTUYEH 9TOMY pa3meily.

3ameTbTe, 9TO pasbueHns CTPOK B MpUMEpax MPUCYTCTBYIOT TOJLKO I YIOOCTBA UTEHMUS.
OHu He TOABIAIOTCS B PEAJILHOM BBIBOLE. Y UTUTE TaKXKe, 9TO KOMAHILI C HEIOCTYITHBIMEI
npumepamvu (H.IL.) ee He peanm3oBassb.
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Morusarusa

MoTuBanus mas 5Toro Habopa KOMAHIT.

Brenenune

Kpatkoe BBenmenne B 5T0T HAOOP KOMAHI B IIEJIOM.

Komauner

s xaxxmoit koMaHIbl B 6JI0Ke, ONKCAHO CIIEMyIOIee:

KpaTtkoe onucanue

-command ARG. ..

Komaunna GDB

Cootsercrrytornas komanmna CLI GDB.

PesynbTat
BreouepenHbie cooOIIEHUS
IIpumeuanus

IIpumep

19.5 Komanzasl GDB/MI [iis TaGJuIibl TOYEK OCTAHOBA

OTotr pa3nes OInucCbIBaeT KOMaHIbL GDB/MI UL YIIPpaBJIECHUS TOYKaMM OCTaHOBA.

Komauna -break-after

KpaTKoe OIInMCaHue

-break-after NOMER ~ISLO

Touxka ocranoBa ¢ Homepom NOMER me cpabatwiBaer, moka ona He OGymer mocturayTa "ISLO
pa3. UTobs! yBumeTh, KAK 9TO OTPaXKaeTCsl HA BBIBOAE KOMAHILI ‘~break-1ist’, cMOTpuTe HIXKE
OomnmcaHre KOMaHIbl ‘~break-list’.

Komanna GDB

CootercrBytomeit komaunoit GDB aBnsercs ‘ignore’.
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IIpumep

(gdb)
-break-insert main
“done, bkpt={number="1",addr="0x000100d0" ,file="hello.c",line="5"}

(gdb)
-break-after 1 3

“done

(gdb)

-break-list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="1",type="breakpoint",disp="keep",enabled="y",
addr="0x000100d0" ,func="main",file="hello.c",line="5",times="0",
ignore="3"}3}

(gdb)

KomMmanma -break-condition

KpaTKOB OoIImcCaHume

-break-condition NOMER WYRAV
Touka ocramoBa NOMER ocramoBur mporpammy, tombko ecnu ycmoBue WYRAV wmctumo.
YcnoBue CTAHOBUTCSI 9acThbiO BbIBoma ‘-break-list’ (cMoTpuTe HuXKe ONUCAHWE KOMAHIBI
‘~break-list’).

Komauma GDB

CoorsercrBytoreit komaunoii GDB sBnsercs ‘condition’.

IIpumep

(gdb)

-break-condition 1 1

“done

(gdb)

-break-list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="1",type="breakpoint",disp="keep",enabled="y",
addr="0x000100d0" ,func="main",file="hello.c",line="5",cond="1",
times="0",ignore="3"1}}

(gdb)

KomMmanuna -break-delete

KpaTtkoe onucanue

-break-delete ( TOMKA-OSTANOWA )+

yIIa.HI/ITb TOYKHN OCTaHOBa, YbM HOMEpa yKa3aHBbl B CIHUCKE apryMCEHTOB. STO, O49Y€BUOHO,
OTpaXxKaeTCda Ha CIIUCKE TOYCK OCTaHOBa.
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Komauna GDB

)

Coorsercraytormeint komaunonn GDB sapnsgercs ‘delete’.

IIpumep

(gdb)

-break-delete 1

“done

(gdb)

-break-list
“done,BreakpointTable={}
(gdb)

Komauna -break-disable

KpaTtkoe onucanme

-break-disable ( TOMKA-OSTANOWA )+

Orkmounts ynoMmsuyTeie TONKI-OSTANOWA. Ilns ykasauubix TOMEK-OSTANOWA moste ‘enabled’
B CIIICKE TOYEK OCTAHOBA TEIEePh YCTAHOBIIEHO B ‘n’.

Komanna GDB

Cootrsercrayomieil komannoit GDB ssngercsa ‘disable’.

IIpumep

(gdb)

-break-disable 2

“done

(gdb)

-break-list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="2",type="breakpoint",disp="keep",enabled="n",
addr="0x000100d0" ,func="main",file="hello.c",line="5",times="0"}}

(gdb)

KomMmanma -break-enable

KpaTtkoe onucanue

-break-enable ( TOMKA-OSTANOWA )+
Bxmounts (panee orkiouennsie) TONKT-0STANOWA.

Komauma GDB

CootsercrBytoreint komaunoii GDB sBmsercs ‘enable’.
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IIpumep

(gdb)

-break-enable 2

“done

(gdb)

-break-1list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="2",type="breakpoint",disp="keep",enabled="y",
addr="0x000100d0" ,func="main",file="hello.c",line="5",times="0"1}}

(gdb)

KomMmanuma -break-info

Kpatkoe onucanue

-break-info TOKA-OSTANOWA

IonyunTs nrdopMaIuio 06 OMHON TOYKE OCTAHOBA.

Komanna GDB

Cootrsercrayomiei komannoit GDB asisercs ‘info break TOMNKA-OSTANOWA’.

IIpumep
H.IL

KomMmanna -break-insert

KpaTKoe OIIMCaHue

-break-insert [ -t ] [ -h 1 [ -r ]
[ —c USLOWIE 1 [ -i SMETAMIK-1GNORIROWANITJ ]
[ -p NITX 1 [ STROKA | ADRES ]

STROKA, ecu ykazana, MOXET OBITH OTHOU W3:
o (pyHKIUS
o mMsI-(aia:HoMepP-CTPOKT
o mMsI-atita:QyHKIIIST
e *ampec

Bot BO3MOX)HEBIE HEOOA3aTEILHBIE IIapaMeTpPhbI 9TOU KOMAaHIbI:

‘~t’ BeraBuTh BpeMeHHYIO TOYKY OCTAHOBA.
‘~h’ BceraBuTs anmapaTHyO TOUYKY OCTaHOBA.
‘—c USLOWIE’

Coenarb TOUKy ocTaHOBa ycjaoBHOI ¢ 3amanabiM USLOWIEM.

‘=i SAETMIK-1GNORIROWANTY’
Nannunanmusuposats SMETAMTK-1GNORIROWAN .

-r BeraBuTh 06bI9HYIO TOUKY OCTAHOBA BO BCEX (DYHKIUAX, IbUM UMEHA YIOBICTBOPSIOT
MAaHHOMY DPETryJISIpHOMY BhIpaxkeHuio. llpyrue ¢uaru K peryiaspHOMY BBIPAXKEHUIO
HEIPUMEHUMBL.
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Pe3ynbTat

Pesyabrar umeer dopmy:

“done, bkptno="NOMER" , func="IMQ-FUNKCII",
file="IMQ-FAJLA",1ine="NOM-STROKI"
rme NOMER sBisercs momepom stoit Touku octaroBa B GDB, IMQ-FUNKCII—umsa dymkiun,
B KOTOpOIl Oblila BCTaBjieHa TOUKa ocTaHoBa, IMQ-FAJLA—ums ucxomuoro daiiaa, B KOTOPOM
naxoguTcs dTa ¢yuknusa, a NOM-STROKI sBiseTrcs HOMEpOM CTPOKH HCXOMHOIO TEKCTA B DTOM
daiie.

Sameuanne: 5TOT GOPMAT MOXKET U3MEHSITHCS.

Komanna GDB

Coorsercryrormmu komaugavmu GDB sasasiorcs ‘break’; ‘tbreak’; ‘hbreak’, ‘thbreak’ u
‘rbreak’.

IIpumep

(gdb)

-break-insert main

“done,bkpt={number="1",addr="0x0001072c" ,file="recursive2.c",line="4"}
(gdb)

-break-insert -t foo

“done, bkpt={number="2",addr="0x00010774" ,file="recursive2.c",line="11"}
(gdb)

-break-1list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="1",type="breakpoint",disp="keep",enabled="y",
addr="0x0001072c", func="main",file="recursive2.c",line="4",times="0"},
bkpt={number="2",type="breakpoint",disp="del",enabled="y",
addr="0x00010774" ,func="foo",file="recursive2.c",line="11",times="0"}}
(gdb)

-break-insert -r foo.x*

~“int foo(int, int);

“done, bkpt={number="3",addr="0x00010774",file="recursive2.c",line="11"}
(gdb)

KomMmanuma -break-list

KpaTtkoe onucanue

-break-list
OTob6pazkaeT CIMCOK YCTAHOBJIEHHBIX TOYEK OCTAHOBA, MOKA3bIBAS CJICMYIOIINE IIOJIS:

‘Number’  HOMEp TOYKH OCTAHOBA
‘Type’ TUII TOYKM OCTaHOBA: ‘breakpoint’ mnm ‘watchpoint’
‘Disposition’

5Ta TOYKA OCTAHOBA MOJIKHA ObITH ymajeHa WX OTKJIIOUeHA IIPU CpabaThIBAHNN:
‘keep’ unm ‘nokeep’

‘Enabled’ BK/IFOUYEHA TOUYKA OCTAHOBA WU HET: 'y’ miand ‘n’
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‘Address’ MeCTOIOJIOXKEHIE B TAMSTH, IJle YCTAHOBJIEHA TOYKA OCTAHOBA

‘What’ JIOTITYIECKOe TOJIOXKEHNE TOUYKNA OCTAHOBA, BBIPaXKEHHOE MMeHeM (DYHKIINW, TMEHEM
datiza, HOMEPOM CTPOKHI

‘Times’ Yucsmo pa3, KOTOpoe TOUKa OCTAHOBa cpabaThIBajia

Ecnn Touek ocTanoBa miu HaOTIONEHUs HeT, osle BreakpointTable siBiIseTCs IyCTHIM CIIHC-
KOM.

Komauma GDB

CoorsercrBytoreint komaunoii GDB sBnsercs ‘info break’.

IIpumep

(gdb)

-break-list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="1",type="breakpoint",disp="keep",enabled="y",
addr="0x000100d0" ,func="main",file="hello.c",line="5",times="0"},
bkpt={number="2",type="breakpoint",disp="keep",enabled="y",
addr="0x00010114" ,func="foo",file="hello.c",line="13",times="0"1}}

(gdb)
Bort npumep pesynbTaTa, KOraa TOYEK OCTAHOBA HET:
(gdb)
-break-list
“done,BreakpointTable={}
(gdb)

Komauna -break-watch

KpaTtkoe onucanue

-break-watch [ -a | -r ]

Cosmatb Touky Habmonenus. C kirouem ‘—a’ Oyner cozmaHa Touka Habiomenus 3a DOSTU-

POM, To ecTh Takas TOUKa HAOIIOMEHUs, KOTOpas cpabaThBaeT JuOO MpU UTEHuu, OO mpu
3aIICK B OIpeneseHHOe MecTononoxkenne B mamsaTu. C xmodueM ‘-r’ co3gaHHAs TOYKa HAOIIO-
nenus O6ymeT Toukon Habmonenus 3a ~TENIEM, To ects oma OymeT cpabaThiBaTh TOIBKO KOTIIA
K OIIpeNeIeHHOMY MEeCTOIOJIOXKEHUIO B MaMITHU OCYIIEeCTBIISeTCS OOCTYII Ha uTeHme. be3 aTux
Kiouenr OyzmeT co3mana oObIIHas TOUKa HAOJIOIeHN!s, TO eCTh OHa OymeT cpabaThBaTh, KOTOa K
MECTOIOJIOKEHNIIO B TAMSITH OCYIIECTBIIsAeTCs nocTym miis 3amucn. Cm. Pasnern 5.1.2 [YVeranoska
ToueK HabIroneHus|, c. 35.

3amernbTe, 9yTO ‘~break-1list’ BbIOACT €OUHBIN CIICOK YCTaHOBJIEHHBIX TOUYEK HaOIIONeHUS 1
OCTaHOBA.

Komama GDB

CootrsercrBytommvu komaunnamMu GDB sBisirorest ‘watch’, ‘awatch’ u ‘rwatch’.
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IIpumep

YcTaHoOBKa TOYKM HAOIIONEHUS 3a IIepEeMEeHHON B (PYHKIMU main:

(gdb)
-break-watch x
“done,wpt={number="2",exp="x"}
(gdb)
-exec-continue
“running
“done,reason="watchpoint-trigger" ,wpt={number="2",exp="x"},
value={01d="-268439212" ,new="55"%},
frame={func="main",args={},file="recursive2.c",line="5"}
(gdb)
YcTanoBKa TOUYKU HAOIIONEHUS 33 JOKaJIbHOH mepemenHon dyuxiuu. GDDB mBaxnbr ocra-
HOBUT BBINIOJIHEHUE NIPOTPAMMBL: CHadaja IPU M3MEHEHHUHM 3HAUYCHMS IIePEeMeHHOU, 3aTeM IIPHU
BBIXOIE TOYKU HAOIIOOCHUS U3 00IaCTU BUOUMOCTH.

(gdb)

-break-watch C

“done,wpt={number="5",exp="C"}

(gdb)

-exec—continue

“running

“done,reason="watchpoint-trigger",

wpt={number="5",exp="C"},value={0ld="-276895068" ,new="3"},

frame={func="calleed" ,args={},

file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="13"}

(gdb)

-exec—continue

“running

“done,reason="watchpoint-scope" ,wpnum="5",

frame={func="callee3",args={{name="strarg",

value="0x11940 \"A string argument.\""1}},

file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="18"}

(gdb)

Cromcox TOUeK OCTAaHOBA U HAOIIOMNEHUsS, B PA3HBIX MECTAX BBLIMOIHEHUS IPOTPAMMEBL.  3a-

METHTe, ITO KaK TOJIBLKO TOUKA HAOIIONEHUs BBIXOAUT U3 OOJIACTU BUOUMOCTH, OHA YIAJIIETC.

(gdb)

-break-watch C

“done ,wpt={number="2",exp="C"}

(gdb)

-break-list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="1",type="breakpoint",disp="keep",enabled="y",
addr="0x00010734" ,func="callee4d",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",1line="8",times="1"%},
bkpt={number="2",type="watchpoint",disp="keep",
enabled="y",addr="",what="C",times="0"}}

(gdb)

-exec-continue

“running

“done,reason="watchpoint-trigger" ,wpt={number="2",exp="C"},
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value={01d="-276895068" ,new="3"},

frame={func="calleed",,args={},
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="13"}

(gdb)

-break-list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="1",type="breakpoint",disp="keep",enabled="y",
addr="0x00010734",func="calleed",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="8",times="1"},
bkpt={number="2",type="watchpoint",disp="keep",
enabled="y",addr="",what="C",times="-5"}}

(gdb)

-exec—-continue

“running

“done,reason="watchpoint-scope" ,wpnum="2",
frame={func="callee3",args={{name="strarg",

value="0x11940 \"A string argument.\""}},
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="18"}

(gdb)

-break-list
“done,BreakpointTable={hdr={"Num","Type","Disp","Enb","Address","What"},
bkpt={number="1",type="breakpoint",disp="keep",enabled="y",
addr="0x00010734" ,func="callee4d",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="8",times="1"}}
(gdb)

19.6 YmnpasieHue qaHHbIMUA GDB/MI

Oror pasnen onuceiBaeT KOMaHIb GDB/MI [JIs YIPABIICHNs TAHHBIMU: HCCIICNOBAHNE [TAMsi-
THU U PETUCTPOB, BLIUYMCIIEHNE BLIPAKEHUI, I TaK HaJjlee.

Komauna -data-disassemble

KpaTKoe OIInmcCaHumue

—-data-disassemble
[ -s NAM-ADR -e KON-ADR ]
| [ -f IMQ-FAJLA -1 NOM-STROKI [ -n ST ] 1]
- REVIM

I'ne:

‘NAN-ADR’  mauambHbIT anpec (umm $pc)
‘KON-ADR’  komeuHBI# ampec
‘IMQ-FAJLA’

nMs parita sl IucacceMOIMpOBaHMS

‘NOM-STROK I’

HOMEDP CTPOKU, B pailoHe KOTOPOHN MPOBOAUTH MUCACCEMOIMPOBAHNTE

‘ST YUCJIO CTPOK MHUCACCEMOIUPOBAHMS, KOTOPOE HEOOXOMMMO Mpou3BecTH. Kcimm pas-
o -1 u KON-ADR me yxasam, To OymeT mmcacceMOiaumpoBaHa Iejias GyHKusa. Ecmm
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KON-ADR yxkaszam u He paBeH HyJIO, 1 ST MEHBIIE, YeM KOJIMYECTBO CTPOK IUCACCEM-
omupoBanus Mexay NAMADR m KON-ADR, orobpaxkarorcs TOmbKO ST CTPOK.
ST Gompire, yem unciio c¢Tpok mexkmay NAN-ADR u KON-ADR, oToGpazkatoTcst TOIBKO

crpoku 1o KON-ADR.

‘REVIM’  m6o 0 (o3HauaeT TONBKO pe3yIbTaT MUCACCeMOIMpOBaHWs), aub0 1 (o3Hawaer

CMeCh UCXOIHOTO TEKCTa U Pe3ysibTara AUCAcCeMOINPOBAHN ).

PesynabTat

BruiBon mis xaxmorr MHCTPYKIIMU COCTOUT U3 UETHIPEX IIOJIEN:
e Anpec

o UNmsa-Dyukimm

o (Cwmerrienne

o UucTpyxuus

3amMeTbTe, IYTO TO, YTO BKIIFOUEHO B TIOJI€ HHCTPYKINU, He 00pabaThiBACTCS HETIOCPEICTBEHHO

GDB/MI, TO €CTb U3MEHUTH €ro (hopMaT HEBO3MOKHO.

Komanna GDB

Henocpencrsennoro orobpaxkenus stoir komauasl B CLI mer.

IIpumep
HucaccembaupoBanue 0T TeKyIero 3HaueHus $pc no $pc + 20:
(gdb)
-data-disassemble -s $pc -e "$pc + 20" - 0
“done,

asm_insns={

{address="0x000107c0" ,func-name="main",offset="4",
inst="mov 2, %00"},
{address="0x000107c4",func-name="main",offset="8",
inst="sethi %hi(0x11800), %o02"%},

{address="0x000107c8" ,func-name="main",offset="12",
inst="or %02, 0x140, %ol\t! 0x11940 <_lib_version+8>"},
{address="0x000107cc" ,func-name="main",offset="16",
inst="sethi %hi(0x11800), %o2"},

{address="0x000107d0" ,func-name="main",offset="20",
inst="or %02, 0x168, %o04\t! 0x11968 <_lib_version+48>"}}
(gdb)

Hucaccembnuposauue Beent pyuknun main. CTpoka 32 ABIIeTCS YACTBIO main.

-data-disassemble -f basics.c -1 32 - 0
~done,asm_insns={

{address="0x000107bc" ,func-name="main",offset="0",
inst="save Ysp, -112, %sp"},
{address="0x000107c0" ,func-name="main",offset="4",
inst="mov 2, %o0"},

{address="0x000107c4" ,func-name="main",offset="8",
inst="sethi %hi(0x11800), %o2"},

[...]

{address="0x0001081c" ,func-name="main",offset="96",inst="ret "7},
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{address="0x00010820" ,func-name="main",offset="100",inst="restore "}}
(gdb)
HucaccembiupoBanme 3 MHCTPYKIUI OT HAaYasIa main:

(gdb)

-data-disassemble -f basics.c -1 32 -n 3 - 0

“done,asm_insns={

{address="0x000107bc" ,func-name="main",offset="0",

inst="save Y%sp, -112, %sp"},

{address="0x000107c0",func-name="main",offset="4",

inst="mov 2, %00"},

{address="0x000107c4" ,func-name="main",offset="8",

inst="sethi %hi(0x11800), %o02"}}

(gdb)

HucaccembaupoBanue 3 HCTPYKIWEI OT HAYAJIA MAin B CMEITAHOM DPEXUME:

(gdb)

-data-disassemble -f basics.c -1 32 -n 3 - 1

“done,asm_insns={

src_and_asm_line={line="31",

file="/kwikemart/marge/ezannoni/flathead-dev/devo/gdb/ \
testsuite/gdb.mi/basics.c",line_asm_insn={

{address="0x000107bc" ,func-name="main",offset="0",

inst="save Y%sp, -112, %sp"}}},

src_and_asm_line={line="32",

file="/kwikemart/marge/ezannoni/flathead-dev/devo/gdb/ \
testsuite/gdb.mi/basics.c",line_asm_insn={

{address="0x000107c0" ,func-name="main",offset="4",

inst="mov 2, %00"},

{address="0x000107c4" ,func-name="main",offset="8",

inst="sethi %hi(0x11800), %o02"}}}}

(gdb)

Komanna -data-evaluate-expression

KpaTKoe OIInmcCaHue

-data-evaluate-expression WYRAV

Boruncnurs Beipakernune WYRAV. Bripaxenne MoxeT comepKaTh MOMYNHEHHBIA BBI30B (QyHK-
nnu. Be30B QyHKIUMEN OBIIET BBITOIHEH CHHXPOHHO. HCin BhIpakeHme COmEePKUT TPOOEIThl, OHO
JTOJKHO OBITH 3aK/II0UEHO B IBONHBIE KABBIUKI.

Komanna GDB

CootsercrBytormmvu komaunamu GDB ssastorces ‘print’, ‘output’ u ‘call’. B gdbtk ects
COOTBETCTBYIOIIAs KoMaHna ‘gdb_eval’.

IIpumep

B cremyroiiem npumepe gmcia, mnpemirecTByoime KoMaamaM, cyTb LEKSEMY. Ilnsg ux omm-
canus, cM. Pasnen 19.1 [Cunrakcuce komang GDB/MI|, ¢. 171. O6paTure BHUMaHUE Ha TO, KAK
GDB/MI BO3BpAILIA€T T€ XKe JIEKCEMBL B CBOEM BBIBOIIE.



186 Ormanka ¢ nomornsio GDB

211-data-evaluate-expression A
211"done,value="1"

(gdb)
311-data-evaluate-expression &A
3117done,value="0xefffeb7c"
(gdb)
411-data-evaluate-expression A+3
411"done,value="4"

(gdb)
511-data-evaluate-expression "A + 3"
511"done,value="4"

(gdb)

Komanna -data-list-changed-registers

KpaTtkoe onucanue

—data-list-changed-registers

BbIBOHI/IT CIINCOK PErucTpOB, KOTOPBIC U3MECHUJINCH.

Komauma GDB

GDB =e uMmeeT mpsiMOTO aHAJIOTA STON KOMAHIIBI; COOTBETCTBYIOIIE KoMannoin gdbtk sBiis-
ercst ‘gdb_changed_register_list’.

IIpumep

Ha mnare PPC MBX:

(gdb)
—-exec—continue
“running

(gdb)
*stopped,reason="breakpoint-hit",bkptno="1",frame={func="main",
args={},file="try.c",line="5"}

(gdb)

-data-list-changed-registers

’“done,Changed_registers={lloll s II1II s ||2ll , ll4|l , ll5|l s ||6ll s ll7ll s ll8|| s ||9ll s
||10ll s |111l| , ||13ll , ll14|| , II15|| , ll16|| s ll17|| , ll18ll s ll19|l s ||20ll s l|21ll s ||22ll , ||23ll ,
||24Il s "25“ s ||26ll s II27|| s "28" s ll30|| s II31|I s ll64ll s ll65|l s ||66ll B ll67ll s ||69ll}
(gdb)

Komanna -data-list-register-names

KpaTKOG OIImcCaHumue

-data-list-register-names [ ( NOM-REG )+ ]

Ilokaszarh crmcok umeH perucrTpoB TeKymefI neJin. Ecmu APTYMEHTEBI HE 3a0aHbI, IIOKa3bIBa€T-
Cs CIINCOK IMEH BCEX PETUCTPOB. Ecnu B xauecTse ApPryMEHTOB 3adaHbl IEJIbIEe JUCiIa, KOMaHIa
HalledaTaeT CIIICOK MMEH PETruCTPOB, COOTBETCTBYIOILINX apryMEHTaM.
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Komauna GDB

B GDB mer xomanmbr, koropas cooTBeTcTByeT ‘-data-list-register-names’. B gdbtk
COOTBETCTBYIOIIEH KOMAHION sABIsieTcs ‘gdb_regnames’.

IIpumep

g nnater PPC MBX:

(gdb)

-data-list-register-names
“done,register-names={"r0","ri","r2" ,"r3","r4" "r5","r6","r7",
"r8","r9","r10","r11","r12" ,"r13","r14" ,"r15" ,"r16" ,"r17" ,"r18",
||r19" s ||r2oll s llr21" s ||r22|| s llr23|| s Ilr24|| s llr25ll s "r26ll s llr27ll B "r28ll s ||r29II 5
||r30" s I|r31|| s llfo" s ||f1" s ||f2ll s llfs" s |If4ll s Hf5ll s "f6|| s llf?ll s llf8|| s llfgll s
Ilflo" s ||f11|| s Ilf12n s ||f13|| s llf14|| s Hf15" s llf16ll s Hf17ll s llf18" s Hflgll s IIf20H s
"f21","f£22" "£23","£24"  "£25"  "f26" ,"£27" ,"£28","£29" ,"£30","£31",
"pc","ps","cr","1r" ,"ctr","xer"}

(gdb)

-data-list-register-names 1 2 3
“done,register-names={"r1","r2","r3"}

(gdb)

Komanna -data-list-register-values

KpaTtkoe onucanue

-data-list-register-values FMT [ ( NOM-REG )x*]

OTo6pasutsh comep:xkumoe peructpos. FMT sgpisgeTcs GopMaToM, B COOTBETCTBUU ¢ KOTOPBIM
IIOJIZKHO OBITH BO3BPAIIIEHO CONEPIKUMOE PETUCTPOB, 38 KOTOPBIM CJIEMyeT HeOOsS3aTeTbHbBIN CIu-
COK UMCeJI, YKA3BIBAIOIINX PErUCTPHI, TOmjexarme oTobpaxenno. OTCyTcTBIE CIUCKA JTUCENT
O3HAYaeT, YTO MOJIXKHO OBITH BO3BPAILIEHO CONEPXKUMOE BCEX PETUCTPOB.

Bot momyctumbre popmarsr miiss FMT:

X [MecTranmaTepuIHbLIT
o Bocemepuanbiin

t JBOMIHBIT

d HecsTuambrit

T Bes nmpeobpasosanms
N Harypanbubri

Komaunna GDB

Coorsercraytommmu komannamu GDB ssisiorcs ‘info reg’, ‘info all-reg’ u (B gdbtk)
‘gdb_fetch_registers’.
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IIpumep

st tater PPC MBX (umeliTe BBumy: IEepeHOCH CTPOK HaHBI TOIBKO 71 yIOOCTBA UTEHMUS,
OHI HE TIOABJIAIOTCA B peaJIbHOM BBIBOIIG):

(gdb)

-data-list-register-values r 64 65
“done,register-values={{number="64",value="0xfe00a300"},
{number="65",value="0x00029002"}}

(gdb)

-data-list-register-values x
“done,register-values={{number="0",value="0xfe0043c8"},
{number="1",value="0x3fff88"}, {number="2",value="0xfffffffe"},
{number="3",value="0x0"},{number="4" ,value="0xa"},
{number="5",value="0x3fff68"}, {number="6",value="0x3fff58"},
{number="7",value="0xfe011e98"}, {number="8",value="0x2"},
{number="9",value="0xfa202820"}, {number="10",value="0xfa202808"},
{number="11",value="0x1"}, {number="12",value="0x0"},
{number="13",value="0x4544"},{number="14" ,value="0xffdfffff"},
{number="15",value="0xffffffff"},{number="16",value="0xfffffeff"},
{number="17",value="0xefffffed"},{number="18",value="0xfffffffe"},
{number="19" ,value="0xffffffff"},{number="20",value="0xffffffff"},
{number="21",value="0xffffffff"},{number="22" ,value="0xfffffff7"},
{number="23" ,value="0xffffffff"},{number="24" ,value="0xffffffff"},
{number="25",value="0xffffffff"}, {number="26",value="0xfffffffb"},
{number="27",value="0xffffffff"},{number="28",value="0xf7bfffff"},
{number="29",value="0x0"}, {number="30",value="0xfe010000"},
{number="31",value="0x0"}, {number="32",value="0x0"},
{number="33",value="0x0"}, {number="34",value="0x0"},
{number="35",value="0x0"}, {number="36",value="0x0"},
{number="37",value="0x0"}, {number="38",value="0x0"},
{number="39",value="0x0"}, {number="40",value="0x0"},
{number="41",value="0x0"}, {number="42" ,value="0x0"},

{number="43" ,value="0x0"}, {number="44",value="0x0"},

{number="45" ,value="0x0"}, {number="46",value="0x0"},
{number="47",value="0x0"}, {number="48",value="0x0"},

{number="49" ,value="0x0"}, {number="50",value="0x0"},
{number="51",value="0x0"}, {number="52",value="0x0"},
{number="53",value="0x0"}, {number="54",value="0x0"},
{number="55",value="0x0"}, {number="56",value="0x0"},
{number="57",value="0x0"}, {number="58",value="0x0"},
{number="59",value="0x0"},{number="60",value="0x0"},
{number="61",value="0x0"}, {number="62",value="0x0"},
{number="63",value="0x0"}, {number="64",value="0xfe00a300"},
{number="65",value="0x29002"}, {number="66",value="0x202f04b5"},
{number="67",value="0xfe0043b0"}, {number="68",value="0xfe00b3e4"},
{number="69",value="0x20002b03"}}

(gdb)

Komanna -data-read-memory
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KpaTKOG OIInmcCaHue

-data-read-memory [ -o SMEJENIE ]
ADRES FORMAT-SLOWA RAZMER-SLOWA
AISLO-STROK ~AMISLO-KOLONOK [ asSIMW ]

roe:

‘ADRES’ Bripaxkenwne, ompenerisioliee aapec B HaMsATH IEPBOrO CJIOBA, KOTOPOE HAO IIPOYN-
TaTh. CJI0XHBIE BBIPDAXKEHUS, CONEPKAIINE TPOOETbHBIE CUMBOJIIBI, JOIKHBI 3aKITHO-
YaThCSI B KaBLIUKU C UCIIOJIL30BAHUEM COTJIAIIICHUT CI/I

‘FORMAT-SLOWA’
dopmaT, KOTOPBIH NOKEH ObITH UCIOJIB30BAH I IedaTn cjioB naMstu. O6o3Ha-
JeHUs Te ke, 9To u 1yt Komaunel GDB print (em. Paspen 8.4 [Dopuare: Bosonal,
c. 64).

‘RAZMER-SLOWA’

Pasmep B GaiiTax Kaxkmoro CjI0Ba B MTAMSITH.

‘NMSLO-STROK?

Yucsmo cTPOK B BBIXOMHOW TaOJIUIIE.

A1 SLO-KOLONOK?

Yncno KOJIOHOK B BBIXOMHON Tabsuie.

‘asSIMW? B macTosimee Bpems 03HaUAET, ITO KaXKIas CTPOKA MOJIXKHA BKJIIOYATH ASCII-IaMII.
Suauenue asSIMW ucnonb3yercs: B kadecTBe 3alOIHSIONIETO CUMBOJIA, KOrna 6aiT He
SIBIIIETCST HJIEMEHTOM HAa0Opa IEeYATHBIX 3HAKOB ASCII (mevyaTHbIe 3HAKU ASCII 5TO
Te 3HAKU, YbM KOIbI HAXOMATCS MeXIy 32 u 126 BKIIIOUNTENBHO).

‘SMEJENIE’
Cwmerrienne, kotopoe Hamo mobasuthb K ADRESU mepenm Tem, kak HavuaTh U3BICUCHUE
13 MaMsITH.

Ora xomanma orTobpaxkaeT comepxkumoe mamsaTu B Bume Tabmuisl u3 ~MISLO-STROK ma
N ISLO-KOLONOK cioB, mpuuem kaxkmoe ciioBo 3amummaeT RAZMER-SLOWA Gaiir. B obimeit ciiox-
voctu cuntbiBaeTcs ~ISLO-STROK * AMISLO-KOLONOK * RAZMER-SLOWA 6Gairr (Bo3Bpaimaercs Kak
‘total-bytes’). Eciu menb momxHa BO3BPATUTH MEHBINE 3alPOIIEHHOIO YHCIa GaillT, OTCYT-
CTBYIOILIE C/I0Ba uaeHTuunupyooTcs npu nomomun ‘N/A’. YUwucmo 6ailT, mpoINTaHHOE C IIENH,
BO3BpAIllAeTCss B ‘nr-bytes’, a HaYaIbHBIN aapec, WUCIOIB30BAHHBIN I YTEHUN NaMITH, B
‘addr’.

Anpec chenmyromeit/npenpinyineil  CTPOKM WM CTPAHWIBI [OCTYIEH B ‘next-row u
‘prev-row’, ‘next-page’ u ‘prev-page’.

Komanna GDB

CootrsercrBytomeit komannon GDB sBasercs ‘x’. gdbtk mMmeeT KOMaHOIy UTEHUS MAMSITH
‘gdb_get_mem’.

IIpumep

IIpounTarts 1mecTs 6afT maMsATH, HAYMHAS ¢ bytes+6, HO cMecTUTHCS Ha -6 6aiT. Popma-
TUPOBATH B TPU psifa 1o Ase KojoHKu. Omnua 6aiiT Ha cioBo. OToOOpaxkaTh Ka)Ioe CIOBO B
HIeCTHAOIIATEePUYHOM BUIIE.

(gdb)
9-data-read-memory -o -6 - bytes+6 x 1 3 2
9”done,addr="0x00001390" ,nr-bytes="6",total-bytes="6",
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next-row="0x00001396" ,prev-row="0x0000138e" ,next-page="0x00001396",

prev-page="0x0000138a" ,memory={

{addr="0x00001390" ,data={"0x00","0x01"}},

{addr="0x00001392" ,data={"0x02","0x03"}},

{addr="0x00001394" ,data={"0x04","0x05"}}}

(gdb)

[TpounTars nBa OaliTa maMsITH, HAUUHAS C anpeca shorts + 64 u 0TOOPA3UTH B BUIE OIHOIO

CJIOBa B NECATUIHOM BHIE.

(gdb)

5-data-read-memory shorts+64 d 2 1 1
57done,addr="0x00001510" ,nr-bytes="2",total-bytes="2",
next-row="0x00001512" ,prev-row="0x0000150e",
next-page="0x00001512" ,prev-page="0x0000150e" ,memory={
{addr="0x00001510" ,data={"128"}}}

(gdb)

IIpounTars TpumaouaTs nBa HaiiTa maMATH, HaUMHAsS ¢ bytes+16, n dopMaTHpOBaTH Ha BO-
CeMb PSIOB IO YeThIPE KOJOHKH. BKIIOUNTEL CTPOKY, 3aKONUPOBAHHYIO C UCIOJIL30BAHUEM ‘X' B
Ka4yeCTBE HEICYAaTHOTO CUMBOJIA.

(gdb)

4-data-read-memory bytes+16 x 1 8 4 x

4"done,addr="0x000013a0" ,nr-bytes="32",total-bytes="32",
next-row="0x000013c0" ,prev-row="0x0000139c",

next-page="0x000013c0" ,prev-page="0x00001380" ,memory={
{addr="0x000013a0" ,data={"0x10","0x11","0x12","0x13"},ascii="xxxx"},
{addr="0x000013a4" ,data={"0x14","0x15","0x16","0x17"},ascii="xxxx"},
{addr="0x000013a8" ,data={"0x18","0x19","0Ox1la","0x1b"},ascii="xxxx"},
{addr="0x000013ac",data={"0x1c","0x1d","Oxle","Ox1f"},ascii="xxxx"},
{addr="0x000013b0" ,data={"0x20","0x21","0x22","0x23"},ascii=" !\"#"},
{addr="0x000013b4" ,data={"0x24","0x25","0x26" ,"0x27"},ascii="§%&’ "},
{addr="0x000013b8" ,data={"0x28","0x29","0x2a","0x2b"},ascii=" () *+"},
{addr="0x000013bc" ,data={"0x2c","0x2d", "0x2e","0x2f"},ascii=",-./"}}
(gdb)

Komanna -display-delete

KpaTtkoe onucanue

-display-delete "ISLO

Y nanuts smemenT NOMER w3 cnimcka BBIpaXKEHUN, MOMIEKAIINX OTOOPAKEHUIO.

Komauna GDB

CootercrBytomienr komaunoit GDB aBnsercs ‘delete display’.

IIpumep
H.IL

Komanna -display-disable
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KpaTKOG OIInmcCaHue

-display-disable NOMER
OrxmounTs smemeHT NOMER crircka BeIpaXXeHUN, TOMIEKAIIITX OTOOPaKEHUIO.

Komanga GDB

CoorsercrByromeit komannoit GDB sBnsercs ‘disable display’.
IIpumep

H.IL

Komanma -display-enable

KpaTtkoe onucanue

-display-enable NOMER
Brirounts snemenT NOMER crnmcka BbIpaskeHMil, MOMIEKAIIINX OTOOPAKEHIIO.

Komanna GDB

Cootercrrytomieir komaunoit GDB sBnsercs ‘enable display’.
IIpumep

H.IT.

Komanna -display-insert

KpaTkoe onmucanue

-display-insert WYRAVENIE
Orobpaxars WYRAVENIE Bestkmit pas, korga mporpaMMa OCTAHABIIMBAETCS.

Komanna GDB

CootercrByrtomieit komaunoit GDB aBnsercs ‘display’.
IIpumep

H.IT.

Komanna -display-list

KpaTKoe OIInCaHue

—-display-list
IlepeuncanThb 371€eMEHTHI CIMCKA BBIPAYKEHN, ITOMJIEKAITIX aBTOMATHICCKOMY OTOOPAKEHHIO.
Texyne 3Ha49eHNI HE IOKA3BIBATD.
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Komanna GDB

CootercrBytomieit komannoit GDB sBnsercs ‘info display’.
IIpumep

H.IT.

Komauna -environment-cd

KpaTkoe onmucanue

-environment-cd KAT
YcranosuTh pabounit karajior GDB.

Komauna GDB

CootsercrBytoreit komaunoii GDB semsercs ‘cd’.
IIpumep

(gdb)
—environment-cd /kwikemart/marge/ezannoni/flathead-dev/devo/gdb
“done

(gdb)

Komanna -environment-directory

KpaTKoe OIInCaHue

-—environment-directory KAT
Hobasuth xarasor KAT B HaUa 0 Iy TH MOWCKA UCXOMHBIX (DANIIOB.

Komanna GDB

Cootsercrytorieit komaunoit GDB sBaserca ‘dir’.
IIpumep
(gdb)
-environment-directory /kwikemart/marge/ezannoni/flathead-dev/devo/gdb

“done
(gdb)

Komanna -environment-path

KpaTKOG OIImcCaHue

-environment-path ( KAT )+
Hob6asuth karagoru KAT B HAUasI0 Iy TH MOUCKa OOBEKTHBIX (QAIIIOB.
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Komauna GDB

Cootetctrryrtoreit komaunoit GDB sBasercs ‘path’.

IIpumep

(gdb)
-environment-path /kwikemart/marge/ezannoni/flathead-dev/ppc-eabi/gdb
“done
(gdb)

Komanna -environment-pwd

KpaTKOG OIInmcCaHumue

—environment-pwd

IlokazaTk Tekyimi pabounit KaTasor.

Komanna GDB

CootercrBytomieit komaunoit GDB ssasercs ‘pwd’.

IIpumep

(gdb)

—environment-pwd

“Working directory /kwikemart/marge/ezannoni/flathead-dev/devo/gdb.
“done

(gdb)

19.7 Yupasnenue nporpammon GDB/MI

3aBepiIiieHue ITPOTrpaMMBbI

B Iponecce BBIIIOJHEHUA, TOAYUMHECHHAs IIPOrpaMMa MOXKET NOCTUTHYTH KOHIIa, €CJIN OHa HE
BCTPETUT HAI OIIHOfI TOYKHN OCTaHOBaA. B 9TOM CJ/Iy4da€ BbIBOI 6yHeT BKJIIOYAThb KO 3aBEPIIICHUI,
€CJIi IPOrpaMMa 3aBEPIIMIaCh HEHOPMAJIBLHO.

IIpumepsnt

IIporpaMma 3aBepImiIach, HOPMAJILHO:
(gdb)
-exec-run
“running
(gdb)
x = bb
*stopped,reason="exited-normally"
(gdb)

[IporpaMmma 3aBepinmiIach HEHOPMAJIbLHO:
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(gdb)

—exec-run

“running

(gdb)

x = 55

*stopped,reason="exited",exit-code="01"

(gdb)

Kpome Toro, mporpaMMa MOXKeT 3aBepPIINTHCS TaK, Kak eciu Obl OHa IOJIydnsIa CUIHAI,

manpuMmep SIGINT. B sTom citydae, GDB/MI 0TOGpaXKaeT CIELYIOIee:

(gdb)
*stopped,reason="exited-signalled",signal-name="SIGINT",
signal-meaning="Interrupt"

Komauna -exec-abort

KpaTkoe onmucanue

-exec—-abort
YOUTH BBINOTHSIOIIYIOCS MOMINHEHHYIO IIPOrPAMMY.

Komaunna GDB

CootsercrByomiei komannoit GDB ssnsercsa ‘kill’.
IIpumep

H.IT.

Komanna -exec-arguments

KpaTtkoe onucanue

-exec-arguments ARG

Y CcTaHOBUTH apryMEHTHI MOMUMHEHHON TPOTPAMMBI, KOTOPhIE NOJIKHBI OBITH UCIIOIb30BAHbL
[IPU CJIEOYIOIIEM ‘—exec—run’.

Komanna GDB
Cootercrytomierr komaunoit GDB apnsercs ‘set args’.
IIpumep

IToxa mer.

KOMaHI[a —exec-continue

KpaTKOG OIImcCaHue

-exec—continue

ACI/IHXpOHHaﬂ KOMaHIa. Bosobnosiiser Bommosinenue HOTYNHEHHON oporpaMMbl OO TE€X IIOP,
IIOKa HEe 6y£[€T BCTpeYCHa TOYKa OCTAaHOBa, UJIX ITOKa IIOAYMHECHHAas IIPOrpaMMa HE€ 3aBEPIINTCA.
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Komauna GDB

CootsercrBytoreit komaunoii GDB sBmsercs ‘continue’.

IIpumep

-exec-continue

“running

(gdb)

@Hello world
*stopped,reason="breakpoint-hit",bkptno="2",frame={func="foo",args={},
file="hello.c",line="13"}

(gdb)

Komauna -exec-finish

KpaTtkoe onucanue

-exec—-finish
Acuuxponnas koMaHa. BO30OHOB/ISET BBHINOJHEHNE MOMUYMHEHHON TPOrpaMMBL 10 TEX TIOp,
[IOKa, He 3aBepIIUTCs TeKyinas Gyukmus. OTobpaxkaeT pe3yabTaThl, BO3BPAILCHHbIE (QyHKIEN.

Komanna GDB

CootercrBytorieit komaunoir GDB sBiaserca ‘finish’.

IIpumep

dyuxius, Bo3BparaorIias void.
-exec—finish
“running
(gdb)
@hello from foo
*stopped,reason="function-finished",frame={func="main",args={},
file="hello.c",line="7"}
(gdb)

DyHKIMsI, BO3BPAIIAONIas 9To-1ub0 oTiaundHoe oT void. Ileuaraercs ums BHyTpeHHEN mepe-

Mennont GDB, xpausiteit pe3yibTar, a Takxke U caM pPe3yJbTaT.

-exec—finish
“running

(gdb)
*stopped,reason="function-finished",frame={addr="0x000107b0" ,func="foo",

args={{name="a",value="1"},{name="b",value="9"}},
file="recursive2.c",line="14"},
gdb-result-var="$1" ,return-value="0"

(gdb)

Komanna -exec-interrupt
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KpaTKOG OIInmcCaHue

-exec—interrupt

Acunaxponnas koMauma. IIpepoiBaeT (POHOBOE HCIIOJHEHNE LEIH. 3aMEeThTe, YTO JIEKCEMA,
aCCONMUPOBAHHAs C COOOITIEHEM 00 OCTaHOBE, COBIIQIAET C JIEKCEMOU IS BBLITIOJIHEHUS KOMaH-
IBI, KOTOpas Oblita mpepBaHa. Jlekcema OJIsT caMOTO TMPEPBIBAHUS MOSBIISIETCST TOIBKO B BBIBOIE
‘“done’. Ecnu monb3oBaTeb NBITAETCS IPEPBATH HEBLITOIHSIOIIYIOCS IPOrPaMMy, OyIeT BbI-
BEIICHO COODIIeHIe 00 OImbKe.

Komanna GDB

CootercrBytoment komaunoit GDB aBnsercs ‘interrupt’.

IIpumep

(gdb)
111-exec—continue
1117 running

(gdb)

222-exec-interrupt

2227done

(gdb)

111xstopped,signal-name="SIGINT",signal-meaning="Interrupt",
frame={addr="0x00010140",func="foo" ,args={},file="try.c",line="13"}
(gdb)

(gdb)
-exec-interrupt
“error,msg="mi_cmd_exec_interrupt: Inferior not executing."

(gdb)

KomMmanma -exec-next

KpaTKoe OIInmcCaHunue

—-exec—next

ACI/IHXpOHHaH KOMaHIOA. Bosobnosnger BoImonnenue TOOYMTHEHHON IporpaMMbl, OCTaHaBJINA-
Bas ee, KOrga HOCTUraeTCda HavaJlo cneﬂylomeﬁ CTPOKHI NCXOMOHOI'O TEKCTa.

Komauma GDB

Coorsercrytoreit komaumonn GDB asnsgercs ‘next’.

IIpumep

—exec—next

“running

(gdb)
*stopped,reason="end-stepping-range",line="8",file="hello.c"
(gdb)
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Komauna -exec-next-instruction

KpaTkoe onmucanue

—-exec—next-instruction

AcuaxponHas kKoMaHma. BBIMOTHAET OMHY MAIMHHYIO WHCTPYKINIO. ECIun MHCTPYKIUS sB-
JIIETCsI BBI30BOM (DYHKIINW, BBITTOJIHEHUE MPOMOIKAETCs MO0 Bo3BpaTa u3 pyHkiuu. Ecmum mpo-
rpaMMa OCTaHAaBIINBACTCSI HA MHCTPYKIUN B CEpEOUHE CTPOKU MCXOOHOI'O TEKCTa, IleYaTaeTCs
TaKXKe amapec.

Komanna GDB

CoorsercrBytoreit komaumoit GDB semsercs ‘nexti’.

IIpumep

(gdb)
-exec-next-instruction
“running

(gdb)
*stopped,reason="end-stepping-range",
addr="0x000100d4",line="5",file="hello.c"
(gdb)

Komauna -exec-return

KpaTtkoe onucanue

—-exec-return

BenuT Texyret GyHKINN HEMENIEHHO BEPHYTHCs. He BBEIMOIHIET TOTUYNHEHHYIO IPOTPAMMY.
OTobpakaeT HOBBIN TEKYIIIUN Kap.

Komauna GDB

CoorsercrBytoreit komaunoii GDB sBmsercs ‘return’.

IIpumep

(gdb)

200-break-insert calleed

200" done, bkpt={number="1",addr="0x00010734",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="8"%}
(gdb)

000-exec-run

000"running

(gdb)

000*stopped,reason="breakpoint-hit",bkptno="1",
frame={func="calleed" ,args={},
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="8"}
(gdb)
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205-break-delete

205"done

(gdb)

111-exec-return

111"done, frame={level="0 ",func="callee3",
args={{name="strarg",

value="0x11940 \"A string argument.\""}},
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="18"}
(gdb)

Komauna -exec-run

KpaTkoe onmucanue

—exec—run

ACI/IHXpOHHaSI KOMaHOa. Haunnaer Bnimosnenue HOOYNHEHHON IporpaMMbI C HavaJlia. Omna

BBIIIOJIHAETCSI [0 TEX IIOpP, MOKa JnbO He BCTPETUTCS TOYKa OCTAHOBA, JUOO IporpamMMa He
3aBEPIIUTCS.

Komauna GDB

Coorsercrytomein komagnoir GDB asigercs ‘run’.
Yy

IIpumep

(gdb)

-break-insert main

“done, bkpt={number="1",addr="0x0001072c" ,file="recursive2.c",line="4"}
(gdb)

-exec-run

“running

(gdb)

*stopped,reason="breakpoint-hit",bkptno="1",
frame={func="main",args={},file="recursive2.c",line="4"%}

(gdb)

Komanna -exec-show-arguments

KpaTtkoe onucanue

-exec-show-arguments

IlewaTaeT aprymMeHTHI TPOTPAMMEL.

Komauma GDB

Coorsercryromeit komannoit GDB saBnsercs ‘show args’.

IIpumep

H.IIL.
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Komanna -exec-step

KpaTtkoe onucanue

-exec-step

Acuuxponnas komaHma. B030GHOBIISET BBIMOIHEHNE MOMYMHEHHON TPOTPAMMBL, OCTAHABIIN-
Bas ee, Korma OynmeT NOCTUTHYTO HAYaJIO CIEMyIoiell CTPOKM MCXOMHOTrO dailyia, IpU yCJIOBUN,
YTO OHA HE SIBJISIETCS BBI30BOM (QyHKIUU. Hcimum ke Clemyomas CTPOKa, sIBIISIETCS BBI30BOM (DYHK-
LIWH, TPOTPAMMa OCTAHABINBAECTCS HA MEPBON MHCTPYKIUHN STOH (yHKIIAN.

Komanna GDB

CootetctBytomeit komaunoit GDB sBisercs ‘step’.

IIpumep

ITomraroBerit BXom B PyHKINIO:
-exec-step
“running
(gdb)
*stopped,reason="end-stepping-range",
frame={func="foo",args={{name="a",value="10"},
{name="b",value="0"}},file="recursive2.c",line="11"}
(gdb)

OO6BIuHOE TIOIIATOBOE BBIIOJIHEHIIE:
—exec-step
“running
(gdb)
*stopped,reason="end-stepping-range",line="14" ,file="recursive2.c"
(gdb)

Komanna -exec-step-instruction

KpaTkoe onmucanue

—-exec-step-instruction

Acuuxponnas koMaHma. Bo30GHOBISET BBIMOHEHNE MOMUYMHEHHON MPOTPAMMBI, BBITIOTHSIS
OIHY MAIIMHHY WHCTPYKIuio. BeiBon, korma GDB ocranoButTcs, GymeT pasmudyaThbCs B 3aBU-
CIMOCTHU OT TOTO, OCTAHOBWJINCH MBI B CEPENUHE MCXOMHOU CTPOKMU WMiau HeT. B mepBoM cityuae,
azpec, 10 KOTOPOMY IIporpaMMa OCTaHOBJICHA, Takxke OyneT HalledaTaH.

Komanna GDB
CootercrBytomiet komaunoit GDB aBnsercs ‘stepi’.
IIpumep
(gdb)

-exec-step-instruction
“running
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(gdb)

*stopped,reason="end-stepping-range",
frame={func="foo",args={},file="try.c",line="10"}
(gdb)

-exec-step-instruction

“running

(gdb)

*stopped,reason="end-stepping-range",
frame={addr="0x000100f4" ,func="foo" ,args={},file="try.c",line="10"}
(gdb)

Komaunma -exec-until

KpaTkoe onmucanue

-exec-until [ MESTOPOLOVENIE ]

AcuuxpoHHAs KOMaHIA. BBIMOIHAET MOMYUHEHHYIO MPOTPAMMY IO TeX IMOp, TOoKa He OymeT
mocturayTo ykaszamuoe B aprymenTte MESTOPOLOVENIE. Ecmum aprymenTa HeT, MOmYUHEHHAS
IporpaMma BBITIOTHIETCS, TT0OKa He OyIeT NOCTUTHYTa CTPOKa UCXOIHOTO TEKCTa, IPEBLIIIIAoIast
TEKYIIy. B 5ToM ciydae, MpUIUHON OCTAHOBKE OymeT ‘location-reached’.

Komanna GDB

Cootsercrayomiei komannoii GDB asisercs ‘until’.

IIpumep
(gdb)

—-exec-until recursive2.c:6

“running

(gdb)

x = bb
*stopped,reason="location-reached",frame={func="main",args={},
file="recursive2.c",line="6"%}

(gdb)

Komanna -file-exec-and-symbols

KpaTkoe onmucanue

-file-exec-and-symbols FAJL

YKa3aTh BBINOJIHIEMbI Gailyl IjIs OTJIaOK. IDTO TOT (Gailyi, U3 KOTOPOro TAKKe UUTAETCS
Tabnuma cuMBOJIOB. Kcam daiim He ykaszaH, KOMaHIa OYAIIAeT MH(MOPMAIINIO O BBITOIHIEMOM
daitre u cumBosiax. Ecau mpu uCHOIb30BAHUU STOH KOMAHOBI 6€3 apryMEHTOB YCTAHOBJIEHBI
Toukn octanoBa, GDB BeimacT coobirienue 06 ommbke. B mpoTuBHOM Ciiydae, HUKAKOrO BBIBOIA
He OyIeT, 3a UCKITIOUYEHNEM YBEIOMIIEHUS O 3aBePIIIeHNUN.

Komauna GDB

Cootsercrytoreit komaunmoit GDB sensercs ‘file’.
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IIpumep

(gdb)
-file-exec-file /kwikemart/marge/ezannoni/TRUNK/mbx/hello.mbx
“done
(gdb)

KomMmanuna -file-exec-file

KpaTtkoe onucanue

-file-exec-file FAJL

YKa3aTh BBINOIHIEMbIN daiin mis oriaanku. B ornuume or ‘-file-exec-and-symbols’,
tabmuua cuMBosioB NE cunmTweiBaeTcs u3 storo daitma. Ilpm mcmomb3oBanum 6e3 apryMeHTa,
GDB ouniraer nudopmanuio o BemonaseMoM daite. Huxaxoro BeiBoma He IPOM3BOOUTCS, 3a
UCKITIOYEHNEM yBEIOMIIEHNSI O 3aBEPIIIEHUI.

Komaunna GDB
CoorsercrBytomein komaunoiit GDB asnsercs ‘exec-file’.
IIpumep
(gdb)

-file-exec-file /kwikemart/marge/ezannoni/TRUNK/mbx/hello.mbx
“done

(gdb)

Komaunma -file-list-exec—-sections

KpaTtkoe onucanue

—-file-list-exec-sections

IlepeunciseT pa3nensl TEKYIIETO BBIIOIHIEMOTO hafia.

Komanna GDB

Komanna GDB ‘info file’ mokasbIiBaeT, HOMUMO BCErO IIPOYEro, Ty Ke MH(MOPMAIUIO, ITO
u 3Ta KoMaHna. gdbtk mmeeT cooTBeTCTBYMOIIYIO KoMaHny ‘gdb_load_info’.

IIpumep
H.IL

Komaunma -file-list-exec—-source-files

KpaTtkoe onucanue

—file-list—-exec—source-files

Ilepeuncnser ucxonusle HARIIBI I TEKYIIETO BLIOIHSIEMOrO (aiia.
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Komauna GDB

B GDB mer xomamIb!, HEIOCPEOCTBEHHO COOTBETCBYIOIIEN 5TOM. gdbtk nMeeT aHATIOTHMIHYIO
komanny ‘gdb_listfiles’.

IIpumep
H.IL

Komaunma -file-list-shared-libraries

KpaTKoe OIImcCaHunue

-file-list-shared-libraries
Ilepeuncnser ucnoab3yeMbie IPOrpaMMON pasiesiseMble OnOInOTeKH.

Komanna GDB

CoorsercrBytoreint komaunoii GDB sBnsercs ‘info shared’.
IIpumep

H.II.

Komanna -file-list-symbol-files

KpaTKoe OIInCaHue

-file-list-symbol-files
ITepeuncnser danabl CHUMBOJIOB.

Komanga GDB

Coorsercrayromeir komaunoit GDB ssistercs ‘info file’ (ee uacTs).
IIpumep

HL.II.

Komanna -file-symbol-file

Kpatkoe onucanme

-file-symbol-file FAJL

IIpounTars mHGOPMAIINIO CUMBOJILHON TabIUIb 13 yKa3aHHoro B aprymente FAJLA. Bynyun
HCIIOJTE30BAHHON 663 apryMeHTOB, OUUIIeT Tabnuily cumBosibHo nHdopMmaruun GDB. Hukakoro
BBIBOOa HE IMIPOU3BOAUTCHA, KPDOME YBEOOMJICHUA O 3aBEPIIICHUN.

Komanna GDB

CootercrBytomiet komaunoit GDB aBnsercs ‘symbol-file’.
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IIpumep

(gdb)

-file-symbol-file /kwikemart/marge/ezannoni/TRUNK/mbx/hello.mbx

“done
(gdb)

19.8 Pa3subie komannsl GDB B GDB/MI
Komanna -gdb-exit

KpaTtkoe onucanue

-gdb-exit
Hemennenno sttty n3 GDB.

Komauna GDB

[Ipumepro cooTBeTCTBYeT KOMaHme ‘quit’.

IIpumep

(gdb)
-gdb-exit

Komanna -gdb-set

KpaTtkoe onucanue

-gdb-set
YcranoBuTh BHyTpeHHIO Tepemennyio GDB.

Komauma GDB

CootsercrBytoreint komaunoii GDB sBisercs ‘set’.

IIpumep

(gdb)
-gdb-set $foo=3
“done
(gdb)

Komanna -gdb-show

Kpatkoe onucanue

-gdb-show
[ToxazaTs Texytee 3uaueHue nepementonn GDB.

203
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Komauna GDB

CootsercrBytoreit komaumont GDB sensercs ‘show’.

IIpumep

(gdb)
-gdb-show annotate
“done,value="0"

(gdb)

Komanna -gdb-version

KpaTkoe onucanue

-gdb-version

Brisectu madopmanuo o sepcuu GDB. Ucmonb3yercss mpenMyInecTBEHHO MpU TECTUPOBA-
HUU.

Komaunna GDB

OxsuBajenTroit komaunsl GDB uer. Ilo ymomuanuio, GDB nokaseBaeT 3Ty mubOpManuio,
KOT]a BbI BBI3LIBACTE MHTEPAKTUBHBIN CEAHC

IIpumep

(gdb)
-gdb-version
“GNU gdb 5.2.1
“Copyright 2000 Free Software Foundation, Inc.
“GDB is free software, covered by the GNU General Public License, and
“you are welcome to change it and/or distribute copies of it under
” certain conditioms.
“Type "show copying" to see the conditions.
“There is absolutely no warranty for GDB. Type "show warranty" for
” details.
“This GDB was configured as
"-host=sparc-sun-solaris2.5.1 -target=ppc-eabi".
“done
(gdb)

19.9 Komannsl ynpaBiieHUsi CTEKOM B GDB/MI

KomMmanna -stack-info-frame

KpaTKoe OIInmcCaHunue

-stack-info-frame

IlomyuuTs nHGOPMAIINIO O TEKYIIIEM Kalpe.
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Komauna GDB

CoorsercrByromeir komaunoit GDB sBmsercs ‘info frame’ nim ‘frame’ (6e3 apryMeHTOB).

IIpumep
H.IL

Komanna -stack-info-depth

KpaTtkoe onucanue

-stack-info-depth [ MAKS-GLUB ]

Bossparmaer rinybuny creka. Ecnu ykaszan nemounciennsrii aprymenT MAKS-GLUB, we cunTaTh
6osee MAKS-GLUB kampos.

Komanna GDB

OxsBuBanenTHON KoMannsl GDB wHer.

IIpumep

s creka ¢ ypoBasmu kKamnpos oT 0 mo 11:

(gdb)
-stack-info-depth
“done,depth="12"
(gdb)
-stack-info-depth 4
“done,depth="4"
(gdb)
-stack-info-depth 12
“done,depth="12"
(gdb)
-stack-info-depth 11
“done,depth="11"
(gdb)
-stack-info-depth 13
“done,depth="12"
(gdb)

Komanna -stack-list-arguments

KpaTKOB OIImcCaHue

-stack-list-arguments POKAZ-ZNA™
[ NI'VN-KADR WERHN-KADR ]

Oro6pasuts crucok aprymentos miist kKagpos oT NI'VN-KADR no WERHN-KADR (BkirounTesnsHo).
Ecmu NI'VVN-KADR u WERHN-KADR ne yxa3aHbl, mepeducanTh apr'yMEHTHI /1T BCETO CTEKa BHI30BOB.

Apryment POKAZ-ZNAN nomxen nmers 3uadenue 0 wiu 1. 3uavenue 0 03HAUAET, UTO BHIBOMST-
Csl TOJIBKO MMEHA apryMEeHTOB, a 1,~—4TO0 MeYaTalTCs KaK UMEHa, TaK U 3HAUCHUS apryMEHTOB.
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Komauna GDB

GDB ne nmeer sxkBuBasenTHOR KoMaHnbl. B gdbtk ects koMmanmna ‘gdb_get_args’, koTopas
YACTUIHO IEePEKPBIBAETCS C OeiicTBueM ‘—stack-list-arguments’.

IIpumep

(gdb)

-stack-list-frames

“done,

stack={
frame={level="0 ",addr="0x00010734",func="calleed",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="8"%},
frame={level="1 ",addr="0x0001076c" ,func="callee3",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="17"},
frame={level="2 ",addr="0x0001078c",func="callee2",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="22"},
frame={level="3 ",addr="0x000107b4" ,func="calleel",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="27"},
frame={level="4 ",6addr="0x000107e0",func="main",
file="../../../devo/gdb/testsuite/gdb.mi/basics.c",line="32"3}}
(gdb)

-stack-list-arguments O

“done,

stack-args={
frame={level="0",args={}},
frame={level="1",args={name="strarg"}},
frame={level="2",args={name="intarg" ,name="strarg"}},
frame={level="3",args={name="intarg" ,name="strarg" ,name="fltarg"}},
frame={level="4" ,args={}}}

(gdb)

-stack-list-arguments 1

“done,

stack-args={
frame={level="0",args={}},
frame={level="1",

args={{name="strarg",value="0x11940 \"STROKOWYJ ARGUMENT.\""}1}3},
frame={level="2", args={

{name="intarg",value="2"},

{name="strarg",value="0x11940 \"STROKOWYJ ARGUMENT.\""3}}},
{frame={level="3",args={

{name="intarg",value="2"},

{name="strarg",value="0x11940 \"STROKOWYJ ARGUMENT.\""%},
{name="fltarg",value="3.5"}1}},
frame={level="4", args={}}}

(gdb)

-stack-list-arguments 0 2 2

“done, stack-args={frame={level="2",args={name="intarg",name="strarg"}}}
(gdb)

-stack-list-arguments 1 2 2
“done,stack-args={frame={level="2",
args={{name="intarg",value="2"},
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{name="strarg",value="0x11940 \"STROKOWYJ ARGUMENT.\""}}}}
(gdb)

Komauna -stack-list-frames

KpaTtkoe onucanue

-stack-list-frames [ NIVN-KADR WERHN-KADR 1]

HQPGQHCHHGT KaapPbl, HAXOOAIIIECS B HaHHbeI MOMEHT B CTEKeE. ,HJI}I KaxKIoro kagpa, KOMaH-
Ia 0TOOpaXKaeT CeMYIONTYI0 NHPOPMAIINIO:

‘level’ Homep xanpa, 0 mis caMoro BepxHero, To eCTh IJIs CAaMOU BHYTPEHHeHN (yHKIIAN.
‘addr’ Suauvenne $pc mis 5TOTO Kamapa.

‘func’ Nms dyuxmmm.

‘file’ Nms ucxomuoro datina, rme HaXOnUTCs GQyHKIIN.

‘line’ Howmep ctpoku, coorsercTBytormit $pc.

Bynyuu Bb3BanHOI 6€3 apryMeHTOB, 5Ta KOMaHIA IeJYaTaeT IIEMOYKY BBI30BOB IJIs BCETO
creka. Eciau 3amaHo OBa NEJIOYNCIEHHBIX apryMeHTa, OHA IIOKa3bIBAaeT KaIpbl C YPOBHSIMHU
MEXIy 5TUMU apryMeHTaMu (BKIIIOUUTENLHO). Ecim apryMeHThl paBHBI, OHA MOKA3BIBAET ONUH
€IUHCTBEHHBIN KaIp COOTBETCTBYIOIIETO YPOBHS.

Komanna GDB

CootrsercrBytomnvu komaunnamu GDB sBsitorcst ‘backtrace’ u ‘where’.

IIpumep

HeHO‘IKa BBI3OBOB CTCKa IIEJIMKOM:

(gdb)

-stack-list-frames

“done,stack=

{frame={level="0 ",addr="0x0001076c",func="foo",
file="recursive2.c",line="11"},

frame={level="1 ",addr="0x000107a4" ,func="foo",
file="recursive2.c",line="14"},

frame={level="2 ",addr="0x000107a4",func="foo",
file="recursive2.c",line="14"},

frame={level="3 ",addr="0x000107a4" ,func="foo",
file="recursive2.c",line="14"},

frame={level="4 ",addr="0x000107a4",func="foo",
file="recursive2.c",line="14"%},

frame={level="5 ",addr="0x000107a4" ,func="foo",
file="recursive2.c",line="14"},

frame={level="6 ",addr="0x000107a4",func="foo",
file="recursive2.c",line="14"},

frame={level="7 ",addr="0x000107a4",func="foo",
file="recursive2.c",line="14"},

frame={level="8 ",addr="0x000107a4",func="foo",
file="recursive2.c",line="14"%},



208 Ormanka ¢ nomornsio GDB

frame={level="9 ",addr="0x000107a4",func="foo",
file="recursive2.c",line="14"},

frame={level="10",addr="0x000107a4" ,func="foo",
file="recursive2.c",line="14"},

frame={level="11",addr="0x00010738" ,func="main",
file="recursive2.c",line="4"3}}

(gdb)

TTokazate kanpsr mexxay NIVN-KADR u WERHN-KADR:

(gdb)

-stack-list-frames 3 5

“done,stack=

{frame={level="3 ",addr="0x000107a4" ,func="foo",
file="recursive2.c",line="14"%},

frame={level="4 ",addr="0x000107a4",func="foo",
file="recursive2.c",line="14"%},

frame={level="5 ",addr="0x000107a4" ,func="foo",
file="recursive2.c",line="14"}}

(gdb)

TlokazaTs omuH Kamp:

(gdb)

-stack-list-frames 3 3

“done,stack=

{frame={level="3 ",addr="0x000107a4" ,func="foo",
file="recursive2.c",line="14"}}

(gdb)

KomMmanma -stack-list-locals

KpaTKOG OIInmcCaHue

-stack-list-locals PEMATATX-ZNAMNENIQ

BriBecTu mMena JOKaIBHBIX MEPEMEHHBIX s Tekyirero kamapa. C mapamerpom () BEIBOOUT
TOIBKO MMeHa MEPEMEHHBIX, ¢ TapaMeTPOM | BBHIBOOUT TaKXKe UX 3HAUEHIUS.

Komaunna GDB

‘info locals’ B GDB, ‘gdb_get_locals’ B gdbtk.

IIpumep

(gdb)

-stack-list-locals O

“done,locals={name="A",name="B" ,name="C"}

(gdb)

-stack-list-locals 1

“done,locals={{name="A",value="1"},{name="B",value="2"},
{name="C",value="3"}}

(gdb)

Komaunma -stack-select—-frame
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KpaTKOG OIInmcCaHue

-stack-select-frame NOM-KADRA

Wamennts Tekyinit kanp. BeiGpaTts npyroit kaap NOM-KADRA B creke.

Komauna GDB

¢ 9

CootBercrBytorrmmmu komaunnamu GDB  sBrstores ‘frame’, ‘up’,

‘up-silent’ u ‘down-silent’.

IIpumep
(gdb)
-stack-select-frame 2

“done
(gdb)

19.10 Komanasl GDB/MI 3alIpOCOB O CIMBOJIAX
Komanna -symbol-info-address

KpaTKOG OIInmCaHue

-symbol-info-address SIMWOL
Onucars, roe xpanuTtcest STMWOL

Komauna GDB

Coorsercraytomeit komaunoni GDB saensgercs ‘info address’.

IIpumep

H.IL
Komanna -symbol-info-file

KpaTKOG OIImcCaHume

-symbol-info-file

TlokazaTe daia oast cuMBOIIA.

Komauna GDB

OxsusanenTtHo#t koManasl GDB mer. B gdbtk ects xomanna ‘gdb_find_file’.

IIpumep

H.IIL.

209

‘down’, ‘select-frame’,
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Komanna -symbol-info-function

KpaTKOB OIImcCaHume

-symbol-info-function

IlokaszaTs, B Kakoir YHKIINN HAXOMUTCS CIMBOJL.

Komanna GDB

‘gdb_get_function’ B gdbtk.

IIpumep
H.II.

Komanna -symbol-info-line

KpaTtkoe onucanue

—-symbol-info-line

IlokaszaTs ampeca mamsTl KOma jIsl TEKYIIEH CTPOKM.

Komanna GDB

CoorsercrBytomenn komaumoirn GDB  sasnsercs ‘info line’.

‘gdb_get_line’ m ‘gdb_get_file’.

IIpumep

H.II.

Komanna -symbol-info-symbol

KpaTKOG OIInmcCaHumue

-symbol-info-symbol ADRES

Omnucarh, Kakoil cuMBOJI HaxonuTcs B MecTornoiaoxennu ADRES.

Komauna GDB

Cootercrayrtomieit komaunoit GDB ssasercs ‘info symbol’.

IIpumep

H.IIL.

Komanna -symbol-list-functions

Ormanka ¢ nomornsio GDB

B gdbtk ecTb kOMaHIBI
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KpaTKOG OIInmcCaHue

-symbol-list-functions

IlepeuncauTh QyHKIINN, HAXOOAIINECS B BHIIOIHSIEMOM daiie.

Komaunna GDB

‘info functions’ B8 GDB, ‘gdb_listfunc’ u ‘gdb_search’ B gdbtk.
IIpumep
H.IL.

Komanna -symbol-list-types

KpaTKOG OIInmcCaHue

-symbol-list-types

Hepe‘II/ICJ'[I/ITb BCEe IMEHaQ TUIIOB.

Komanna GDB

CoorBercTByromnmMu koMannamu spisiorcs ‘info types’ 8 GDB u ‘gdb_search’ B gdbtk.

IIpumep

H.IIL.

Komanna -symbol-list-variables

KpaTKOG OIInmCaHue

-symbol-list-variables

Hepe‘II/ICJ'[I/ITb UMEHA, BCeX I'NIOOAJIBHBIX U CTATUYECKUX IIEepEeMEHHBIX.

Komaunna GDB

‘info variables’ B GDB, ‘gdb_search’ B gdbtk.

IIpumep

H.II.

Komanna -symbol-locate

KpaTKOG OIInmcCaHumue

-symbol-locate
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Komanna GDB
‘gdb_loc’ B gdbtk.
IIpumep
H.II.

Komanna -symbol-type

KpaTkoe onmucanue

-symbol-type PEREMENNAQ
Iloxaszare T PEREMENNOJ.

Komauna GDB

CoorBercrBytomenn  komaunoit GDDB  aBnserca ‘ptype’, B gdbtk ecTtb koMmannma
‘gdb_obj_variable’.

IIpumep

H.IIL.

19.11 Komannbl GDB/MI yIpaBJIeHUs II€JIbIO
Komanna -target-attach

KpaTtkoe onucanue

-target-attach ID-PROC | FAJL
IIpucoenunurnes x nporeccy I1D-PROC wmu daitmy FAIL Bue GDB.

Komauna GDB

CoorsercrBytorment komaunoii GDB sensercs ‘attach’.
IIpumep

H.IT.

Komanna -target-compare-sections

KpaTKOG OIImcCaHumue

-target-compare-sections [ RAZDEL ]

Cpasruth nannsie pazneia RAZDEL wa menu ¢ BemosnasiembiMm daiiiom. bes aprymenTa cpas-
HUBAIOTCSI BCE PA3MIEITHL.
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Komauna GDB

OxsusanenTHO koMannoit B GDB sBnsercs ‘compare-sections’.

IIpumep
H.IL

Komanna -target-detach

KpaTtkoe onucanue

-target-detach
OTcoennunTbCsI OT ymaseHHON nean. Hukakoro BeIBOma HE MPOU3BOMUTCS.

Komauna GDB

CootsercrBytoreit komaunoii GDB sBmsercs ‘detach’.
IIpumep

(gdb)
-target-detach
“done

(gdb)

Komanna -target-download

KpaTtkoe onucanue

-target-download
3arpyxaeT BBIIOJIHIEMbIN (hailyl Ha yOaJeHHYO Iejib. KoMaHma OBa pasa B CEKYHIY OOHOB-
JIeT cOoOOIIeHne, KOTOPOEe BKIIOYUAET TOJIS:
3 . )
section’ Wwms pasmena.

‘section-sent’
Pasmep nepenanHHOro Ha MaHHBI MOMEHT y4YacTKa I 3TOTO Pa3lieia.
‘section-size’
Pasmep pasnmena.
‘total-sent’
O6imit pa3mMep MepenaHHON Ha MaHHBIN MOMEHT uHbOpMAIUK (TeKYIIUi U TPeIbl-
IyIIie Pa3/Iesin).
‘total-size’
Pasmep Bcero BuimomasieMoro gaiiia, MOIITEXKAIIIETO 3arPY3Ke.
Kaxnoe coobeHne moceitaeTcs B Bume coobuenus craryca (cm. Pasmen 19.1.2 [Berxomsoi
cuHTakcuc GDB/MI|, c. 172).
Kpome Toro, komanma medaTaeT MMEHA W pasMEPhI PA3NesioB, IO Mepe UX 3arpy3kKu. OTu
COOOILIEHNS BKJIIOUAIOT CIIEIYIOIINE TIOJI:

‘section’ Wmsa pasmena.
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‘section-size’
Pasmep pasmena.

‘total-size’
Pasmep Bcero BeImomHAEMOTO (aiiiia, MOMITEKAIIETO 3arPy3Ke.

B xomre nmewartaercs cymmapuas nH(OOPMAIIN.

Komauna GDB

Coorsercrytoreit komaumonn GDB sasnsercs ‘load’.

IIpumep

SamMeuanme: KaxK[Ioe COOOIIEHME CTATyCa MOSBISETCS Ha OOHON CTPOKE. 3MeCh COOOIIEHUs
ObLIN pa30UTHI Ha HECKOJIBKO CTPOK, YTOOBI OHI MOTJIM BJIE3Th Ha CTPAHUILY.

(gdb)

-target-download
+download,{section=".text",section-size="6668",total-size="9880"}
+download,{section=".text",section-sent="512",section-size="6668",
total-sent="512",total-size="9880"}
+download,{section=".text",section-sent="1024",section-size="6668",
total-sent="1024",total-size="9880"}
+download,{section=".text",section-sent="1536",section-size="6668",
total-sent="1536",total-size="9880"}
+download,{section=".text",section-sent="2048",section-size="6668",
total-sent="2048",total-size="9880"3}
+download,{section=".text",section-sent="2560",section-size="6668",
total-sent="2560",total-size="9880"}
+download,{section=".text",section-sent="3072",section-size="6668",
total-sent="3072",total-size="9880"}
+download,{section=".text",section-sent="3584",section-size="6668",
total-sent="3584",total-size="9880"}
+download,{section=".text",section-sent="4096",section-size="6668",
total-sent="4096",total-size="9880"}
+download,{section=".text",section-sent="4608",section-size="6668",
total-sent="4608",total-size="9880"3}
+download,{section=".text",section-sent="5120",section-size="6668",
total-sent="5120",total-size="9880"}
+download,{section=".text",section-sent="5632",section-size="6668",
total-sent="5632",total-size="9880"}
+download,{section=".text",section-sent="6144",section-size="6668",
total-sent="6144",total-size="9880"}
+download,{section=".text",section-sent="6656",section-size="6668",
total-sent="6656",total-size="9880"3}
+download,{section=".init",section-size="28",total-size="9880"3}
+download,{section=".fini",section-size="28",total-size="9880"}
+download,{section=".data",section-size="3156",total-size="9880"}
+download,{section=".data",section-sent="512",section-size="3156",
total-sent="7236",total-size="9880"}
+download,{section=".data",section-sent="1024",section-size="3156",
total-sent="7748",total-size="9880"}
+download,{section=".data",section-sent="1536",section-size="3156",
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total-sent="8260",total-size="9880"3}
+download,{section=".data",section-sent="2048",section-size="3156",
total-sent="8772",total-size="9880"}
+download,{section=".data",section-sent="2560",section-size="3156",
total-sent="9284",total-size="9880"}
+download,{section=".data",section-sent="3072",section-size="3156",
total-sent="9796" ,total-size="9880"}
“done,address="0x10004",1load-size="9880",transfer-rate="6586",
write-rate="429"

(gdb)

Komanna -target-exec-status

KpaTtkoe onucanue

-target-exec-status
[IpenocraBuTh MHGOPMALUIO O COCTOSHAN LeU (HAIPUMED, BBIIOIHIETCS OHA N HET).

Komauma GDB

OxsupajienTHO KoMannsl GDB wmer.
IIpumep
H.II.

Komanna -target-list-available-targets

KpaTtkoe onucanue

-target-list-available-targets
ITepeuncauTh menn, K KOTOPBIM MOXKHO YCTQHOBUTH COCOUHEHNE.

Komauna GDB

CootercrByrtomieit komaunoit GDB spisercs ‘help target’.
IIpumep
H.II.

Komanna -target-list-current-targets

KpaTtkoe onucanue

-target-list-current-targets
OmnucaTb TEKyIIyIo Ieb.

Komauna GDB

Coorsercrayiorias nadopmarys (BMeCTe ¢ IPYroil) meyaraercs KoManmoi ‘info file’.
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IIpumep

H.II.
Komanna -target-list-parameters

KpaTkoe onmucanue

-target-list-parameters

Komanna GDB

OKBUBaJICHTA HET.

IIpumep

H.IIL.

Komanna -target-select

KpaTkoe onucanue

-target-select TIP PARAMETRY ...

Ormanka ¢ nomornsio GDB

Coenuants GDB ¢ ynamennoi menpo. JTa KOMaHIA HOMYyCKAET OBA ApTyMEHTA!

‘TIP’ Tun nenu, Hanpumep, ‘async’, ‘remote’; u T.1I.

‘PARAMETRY”

Nmena ycrpoiicTs, Ha3Bauus Mainud 1 ToMmy nonobuoe. Cm. Pasnern 13.2 [Komvannsr
nts yrupasnenns nessvul|, ¢, 111, ms 6osee monmHo#M nHbOpMAINAN.

PesyabTaTom sBiseTcs yBemoMieHIE O COEIMHEHNUN, 33 KOTOPBIM CIIEIyeT aIpec, IO KOTOPO-

My HaXONUTCS IejeBas IIporpaMMa, B CIeLyroieil opme:

“connected,addr="ADRES" ,func="1MQ FUNKCII",

args={SP 150K ARGUMENTOW}

Komanna GDB

CoorsercrBytoeit komannoit GDB sBnsercs ‘target’.

IIpumep

(gdb)
-target-select async /dev/ttya

“connected,addr="0xfe00a300" ,func="77",args={}

(gdb)
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19.12 Komanznsl GDB/MI OJis HUTEN
Komangna -thread-info

KpaTKOB OIImcCaHumue

—-thread-info

Komanga GDB
OKBuBajeHTa HET.
IIpumep
H.II.

Komauna -thread-list-all-threads

KpaTtkoe onucanue

—-thread-list-all-threads

Komaunna GDB

OxkeuanesTHO KoMaanon GDB asngercsa ‘info threads’.

IIpumep
H.IL

Komaunma -thread-1list-ids

KpaTkoe onmucanue

—-thread-list-ids
BoiBomut crmcok msBectubix GDB B mamubiii MoMeHT mmeHTU(GUKATOPOB HUTEH. B KoHIE
CIIICKa TaKxKe BLIBOOUTCS OOIIlee UMCIO TaKIX HUTEMH.

Komaunna GDB

Yacts ‘info threads’ mpemocTaBisgeT Ty ke HHOOPMAIIAIO.

IIpumep

Kpome ocroBHOTO TIpoIlecca HET HU OMHON HUTH:
(gdb)
—-thread-list-ids
“done,thread-ids={},number-of-threads="0"
(gdb)

Heckonbko uureir:
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(gdb)

—-thread-list-ids
“done,thread-ids={thread-id="3",thread-id="2",thread-id="1"},
number-of-threads="3"

(gdb)

Komauna -thread-select

KpaTKOQ OIImcCaHue

-thread-select NOMER-NITI

Crenats aHuTb NOMER-NITI Tekymeit. Komamma BBIBOOUT HOMED HOBOW TEKYIell HUTU U
caMbIll BEpXHUU Kaap OISl Hee.

Komanna GDB

Cootsercrytorieit komaunoit GDB sBiaserca ‘thread’.
IIpumep

(gdb)

-exec—next

“running

(gdb)
*stopped,reason="end-stepping-range",thread-id="2",1ine="187",
file="../../../devo/gdb/testsuite/gdb.threads/linux-dp.c"
(gdb)

-thread-list-ids

“done,
thread-ids={thread-id="3",thread-id="2",thread-id="1"},
number-of-threads="3"

(gdb)

-thread-select 3

“done,new-thread-id="3",

frame={level="0 ",func="vprintf",
args={{name="format",value="0x8048e9c \"V*s%c %d %c\\n\""},
{name="arg",value="0x2"}},file="vprintf.c",line="31"}

(gdb)

19.13 Komanabl GDB/MI OJiss TOYEK TPACCUPOBKU

KOMaHI[bI OJIs TOYEK TPAaCCUPOBKU CILIC HC PEaJIN30BAHBI.

19.14 N3mensiembie 06HEKTHI GDB/MI

O6ocHoBaHUE 711 U3MEHseMbIX OO0BEKTOB B GDB/MI

st peanmusaiuy M3MEHSIEMOro OTJIAJI0YHOTO OKHA (JIOKAJILHBIE TEePEMEHHbIE, HAOIIOLaeMble
BBIDAJKEHUs, U T.I.), Mbl IpemaraeM MOOUGUKAINIO CYIIECTBYIOIIET0 KOIA, MCHIOIB3YEeMOro B
Insight.

Bor OB€ OCHOBHBIC ITPUYMUHEBI OJIs 3TOI0:
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1. On 6bLT IPOBEPEH HA MPAKTUKE (3TO y2KE ero BTOPOe IOKOJICHIE).
2. Or0 cokpaTuT BpeMs pa3paboTKH (He CTOUT FOBOPUTH, KAK HTO CEMYac BaXKHO).

IlepBonauanbHBIl MHTEpeRc OB paspaboTaH s MCIOIb30BaHme KomoM Tcl, Tak uTo OH
ObLI HEMHOTO U3MEHEH, UTOOBI €ro MOXKHO OBbLIO HCIONIB30BATH uepe3 GDB/MI. DToT pasmen
OIUCBHIBAET omepanuu GDB/MI, KOTOpbIe GyoyT HOCTYIHBI, U [aeT HEKOTOPbIE COBETHI IO UX
HCIIOJIL30BAHUIO.

ZAMEMANIE: B momosniHeHme K OMUCAHHOMY 3I€Ch HAOOPY OMEPAITUi, MBI OXUIAEM, 9TO GUI-
peanm3anus n3MeHsIeMOro OKHa OyneT TpeGoBaTh, KAK MUHUMYM, CJIEIYIOIINE OMEPAaIln:

e —-gdb-show output-radix
e -stack-list-arguments
e -stack-list-locals

e -stack-select-frame

BBeI[eHI/Ie B U3MeHsieMble OOBEKTHI B GDB/MI

OCHOBHOII HUIeell M3MEHSIEeMbIX OOBEKTOB SIBIIETCS CO3MAHUE NMEHOBAHHOTO OOBEKTa IS
MIPEeNCTABIIEHNUS IePEMEHHON, BEIPAXKEHUS, MECTOIOIOKEHNUsT B MaMsATH miru maxe peructpa LTI
I1st KasKmoTo CO3MAHHOTO OOBEKTA CYIIECTBYET HAOOP OMepaluil I/ W3YUeHUs WIH U3MEHEHUsI
€ro CBOWCTB.

Bomee Toro, cioxHble TUNBI OAHHBIX, Takue Kak CTPYKTypbl CH, MpencTaBileHbl B IPEBO-
BunHOM dopmare. Hampummep, mepemenHas Twma struct sBiageTca KOPHEM, a IMOTOMKE OymIyT
NIPENCTABIIATE DJIEMEHTHI 3TOI CTPYKTYPBI. FC/IM MMOTOMOK CaM ABJISAETCSA CJIOXKHBIM THUIIOM, OH
Taxxke OyIeT IMeTh CBOUX IMOTOMKOB. COOTBETCTBYIOIINE PA3INYUNS A3LIKOB YUNTLIBAIOTCS IS
Cu, Cu++ u Java.

IIpu BO3BpaTe peanbHBIX 3HAUYEHUN OOBEKTOB, 3Ta BO3MOXKHOCTDL IIO3BOJISIET OTHEILHO BHI-
oupaTh (hopMaT O0TOOPayKeHUs, UCIOIb3YyeMbIl NMpu co3maHuu pesyibrara. OH MOXET OBIThH
BBIOpAH W3: MBOUYHBIN, HECATUIHBIN, IIIECTHAMIATEPUIHBIN, BOCBMEPUYHLIN 1 OOBIYHBIA. OObIU-
HBIU cchblIaeTcs Ha ¢opMaT IO yMOIUAHUIO, BBIOMPAEeMbIll aBTOMATHUYECK! B 3aBUCUMOCTHU OT
THUINA [ePEeMEHHON (HAapuMep, NeCATUYHBINA Ui int, MeCcTHAAUATEPUIHbIN 71 YKa3aTenel, u
T.I.).

Hanee cienyeT nonHbll HAGOp omepanuit GDB/MI, ONpeNeIeHHbIN il JOCTYIa K 9TUM BO3-
MOXKHOCTSIM:

OPERACIQ OPISANIE

-var-create €co30aTh U3MEHIEMBIN 00BEKT

-var-delete VIAJIUTh U3MEHIEMBI OOBbEKT U €r0 IIOTOMKOB

-var-set-format yCTaHOBUTL  ¢dopMaT  OTOOpaxKeHWsl  [JIsl  3TOHN
epeMeHHOU

-var-show-format noxa3aThb ¢popMaT 0TOOpaKeHUsl OJIs 9TON IIepeMeHHOU

-var-info-num-children COO00IIIaeT, CKOIBKO TTOTOMKOB UMEET JTAHHBIN O0BHEKT

-var-list-children BO3BPAIIIAET CIMICOK MOTOMKOB OOBEKTA

-var-info-type IIOKa3aTh THUIl 9TOI0 U3MEHIEMOI0 O0BEKTa

-var-info-expression HamevyaTaTb, YTO IIPENCTAaBIIsIET 3TOT W3MEHSEeMbIN
00BEKT

-var-show-attributes SIBIISIETCSI JTU 9Ta MepeMeHHas PEeNakKTUPYeMOU! OHa
3[ECh CYIIECTBYET?!

-var-evaluate- TIOJIyUNTh 3HAaUeHHe dTON IIepeMeHHOU

expression

-var-assign YCTaHOBUTDL 3HAUEHUE dTON IIepeMEeHHOU

-var-update CKOPPEKTUPOBATH IIEPEMEHHYIO U ee IIOTOMKOB

B crenyroriem mompasmesie MbI TOTPOOHO OMUCHIBAEM KAXKIYIO OMEPAITHIO W MPEIIaraeM BO3-
MOXKHBII CIIOCO0O ee MCIIOIL30BAHIS.
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Onucanue 1 MUCIIOJIbL30BAHUE OMepaluii aJis N3MEHsIeMbIX 00bEeKTOB
Komauna -var-create

KpaTtkoe onucanue

-var-create {IMQ | "-"}
{ADRES-KADRA | "«"} WYRAVENIE

Hamnas omeparusi co3maeT U3MeHsIeMbIi 00BEKT. JTO MO3BOISIET HAOIIONATD 3a TEPEMEHHO,
pe3yIbTaTOM BBIpaXKEHUs, ssIeiikon maMstu miu peructpom 11

[Tapamerp IMQ siBisieTcst ¢TPOKO#A, IO KOTOPO# MOYXKHO CChUTIATHCS Ha 00beKT. OHA MOIKEH
OBITH YHUKAJIBbHOW. Fcmm ykazan ‘-’ cucreMa m3MeHSEMBIX OOBEKTOB aBTOMATUIECKU CTeHEPU-
pyer ctpoky “varNNNNNN”. Ouna Gynmer yHukaibHOU, npu yciosuu, uro IMQ me Gymet ykasano
B osToM dopmaTe. Komanma 3aBepiiaeTcst OImOKON, eCi HANIeHO TTOBTOPSIOIIEEeCs MMs.

B ADRESE-KADRA moxeT 6bITh 3a0aH KaOap, B KOTOPOM HOIKHO OBITH BBIUYUCIIEHO BLIPAXKEHUE.
‘*’ yKa3bIBAET, YTO MOJIKEH UCIOIB30BATHLCSI TEKYIITUN Kap.

WYRAVENIE—5T0 mpom3BosibHOE BBIDAXKEHWE, MPABUILHOE B TEKYIIIEM HaOOpe s3BIKOB (He
NOJKHO HAYMHATHCSA CO “*’), WU OMHO U3 CJIEMYIOIIEro:

e ‘*xADRES’, rme ADRES ecTs ampec sueilku mamsiTu
e ‘*ADRES-ADRES’ — mmamnason ampecos namsatu (TBD)
e ‘$IMQ-REGC’ — mms peructpa III1

PesynabTat

Ora omepamnus BO3BpAIAeT UMsl, YUCJIO IIOTOMKOB U THII CO3MAHHOrO 00bekTa. Tum Bo3Bpa-
II1aeTcs Kak CTPoKa, Kak Oynro oHa cozmana GDB CLI:

name="IMQ" ,numchild="N",type="TIP"

Komauna -var-delete

KpaTKOB OIImcCaHume

-var-delete IMQ
Y najiseT co3maHHBIA paHee M3MEHSEeMbINl OOBEKT U BCEX €r0 IIOTOMKOB.
Bossparmaer ommbky, ecitu 06bekT ¢ numenem IMQ He naiimen.

Komauna -var-set-format

KpaTKoe OIIncCaHue

-var-set-format IMQ SPECIF-FORMATA
YcranasmuBaer dopmar BoiBonga B SPECIF-FORMATA mia smavenns oowekTa IMQ.
Cunrakcuc SPECIF-FORMATA cienyrorrimii:

SPECIF-FORMATA —

{binary | decimal | hexadecimal | octal | natural}

KomMmanna -var-show-format
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KpaTKOG OIInmcCaHue

-var-show-format IMQ
Bossparmaer popmat, ncnonab3yeMblil i oTobpakenus 3HadeHnii oobekTa IMQ.

FORMAT
SPECIF-FORMATA

Komauna -var-info-num-children

KpaTKoe OIInmCaHue

-var-info-num-children IMQ
Bosspartaer uncio motoMkoB m3menseMoro oobekTa ¢ mmerem 1MQ:

numchild=n

KomMmanuna -var-list-children

Kpatkoe onucanue

-var-list-children IMQ
Boseparraer cnmcok moTOMKOB YKA3aHHOTO M3MEHSIEMOTO OOBEKTA!

numchild=n,children={{name=1MQ,
numchild=n, type=TIP}, (moBropsiercs N pas)}

Komanna -var-info-type

Kpatkoe onucanue

-var-info-type IMQ

Bossparmaer Tun ykazanaoro mamensemoro oobexkta IMQ. Tum Bo3BparraeTcss Kak CTpoka B
ToM ke dopmare, B KoropoM oHa BeimaeTcs GDB CLI:

type=IMQ-TIPA

Komanna -var-info-expression

KpaTtkoe onucanue

-var-info-expression IMQ
Bossparmaer To, uTo npencrapisieT n3MeHseMbll 00beKT ¢ nmerneMm IMQ:
1lang=SPECIF-QZYKA, exp=WYRAVENIE
rne SPECIF-QZYKA ects {"C" | "C++" | "Java"}.

Komauna -var-show-attributes
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KpaTKOG OIInmcCaHue

-var-show-attributes IMQ
Ilepeuncnser aTrpubyTsl 3amaHHOr0 m3MeHsseMoro oobexkTa IMQ:
status=ATR [ ( ,ATR )* ]
roe ATR ects { { editable | noneditable } | TBD }.

Komanna -var-evaluate-expression

KpaTKoe OIIMCaHue

-var-evaluate-expression IMQ

Boruucnser BupakeHme, KOTOPOE MPENCTABIIEHO YKA3AHHBIM M3MEHSEMBIM OOBEKTOM U BO3-
BpAIIlaeT ero 3HaUeHWe B BUIE CTPOKMU B TeKyIeM (HopMaTe, ONpENeIeHHOM IS O0BEKTa:

value=ZNA"ENIE

Komanna -var-assign

KpaTKoe OIInMCaHunue

-var-assign IMQ WYRAVENIE

IIpucBanBaer 3nauenue WYRAVENIQ m3mensemomy obwbexty, 3amamaomy IMENEM. O6wexT
OJIKeH ObITh B cocTostHun ‘editable’.

Komanna -var-update

Kpatkoe onucanue

-var-update {IMQ | "*"}

OGHOBUTH 3HAUEHHE W3MEHsSEeMOTro 00bekTa ¢ mMmerHeM IMQ myTem BbIUmcseHUS €ro BhIpa-
KEHUS, TOCTe TOYUEHUsT BCEX HOBBIX 3HAUEHWI W3 MAMSATH WM PErMCTPOB. ‘*' MPUBOOUT K
OOHOBJIEHUIO BCEX CYIECTBYIOIINX M3MEHSIEMBIX O0OHEKTOB.

19.15 YepHOBUK M3MEHEHUN K BBIXOIHOMY CHUHTAKCHUCY GDB/MI

Omuoit po6iemoit, OGHAPYKEHHOI B CyLIECTBYIOIIEM CHHTAKCUCe BbIBoma GDB/MI, Gblia
TPYOHOCTH B HAXOXKICHUU OTJIMYLIL Mex 1y Ha6opaM1/1 BpOIe 3TOro:

{number="1",type="breakpoint" ,disp="keep" ,enabled="y"}
rae Kaxknoe 3HAUCHIE UMeeT YHUKAJIBHYIO METKY, M TAKUM CIIICKOM:
{"1" s non S ||4||}
{bp=" 1|| ,bp="2" ,bp="4"}
rae 3Ha4YCHUs He UMEIOT METOK, UM METKU IIOBTOPSIOTCS.

Hanee mpencraBieH YepHOBUK M3MEHEHUN K CIENU(UKAINNA BBIBOLAA, KOTOPBIA PEIIAET 3Ty
npobieMy.
Boison GDB/MI cocTouT u3 Hysist uinm 60jiee BHEOUEDEMHBIX 3alucell, 38 KOTOPBIMU MOXKET

CIIENOBATDH OMHA PE3YIbTUPYIOIIAs 3alUCh, IPUIEM OHA OTHOCHTCS K CAMOI IIOCTICIHEN BBEIEH-
wvoit komanmne. IlociaenoBaTenbHOCTE 3aBepinaeTcs ‘gdb’.
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AcuBXpOHHBIT BBIBOI GDB/MI TAKOI Xe.

Kaxmas BeIxomuas 3anuch, HETTOCPEICTBEHHO CBSI3AHHAS C BXOMHON KOMAHION, HAYMHACTCS C
npedukca LEKSEMA BxomHOIl KOMaHIBL.

WYWOD —  { WNEOMEREDNAQ-ZAPISX } [ REZ-ZAPISX ] "(gdb)" nl

REZ-ZAPISX
[ LEKSEMA ] "~" REZ-KLASS { "," REZULXTAT } nl

WNEONEREDNAQ-ZAP ISX +—
ASINHR-ZAPISX | POTON-ZAPISX

ASINHR-ZAPISX +—
ASINHR-WYWOD-WYPOLN | ASINHR-WYWOD-STATUSA | ASINHR-WYWOD-UWEDOML

ASINHR-WYWOD-WYPOLN
[ LEKSEMA ] "*" ASINHR-WYWOD

ASINHR-WYWOD-STATUSA +—
[ LEKSEMA 1 "+" ASINHR-WYWOD

ASINHR-WYWOD-UWEDOML +—
[ LEKSEMA ] "=" ASINHR-WYWOD

ASINHR-WYWOD +—
ASINHR-KLASS { "," REZULXTAT } nl

REZULXT-KLASS
"done" | "running" | "connected" | "error" | "exit"

ASINHR-KLASS +—
"stopped" | DRUGOE PO NEOBHODIMOST I, T.K. NAHODITSQ W STADI1 RAZRABOTKI

REZULXTAT —
STROKA "=" ZNA"NENIE

INANENIE —
STROKA-SI | NABOR | SPISOK

NABOR —  "{}" | "{" REZULXTAT { "," REZULXTAT } "}"
SPISOK ~— "[1" | "[" ZNANENIE £ "," ZNANENIE } "]
STROKA —  [-A-Za-2\.0-9.]*

STROKA-SI +—
SMOTRI SPECIFIKACI@ WWODA

POTOMN-ZAPISX +—
KONSOLXN-POTOMN-WYWOD | CELEW-POTOMN-WYWOD | WVURN-POTON-WYWOD

KONSOLXN-POTON-WYWOD +—

"~ STROKA-SI
CELEW-POTO™N-WYWOD

"@" STROKA-SI
VURN-POTOMN-WYWOD +—

"&" STROKA-SI
nl — CR | CR-LF

LEKSEMA —

";robast mocnenoBaTeIbHOCTL Tudp"

Kpowme Toro, crenyroriee HaXoquUTCs B CTAINN PA3pabOTKIN.
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ZAPROS OTo meficTBUE TOKA HE OMPENETIEHO.

Sameuanns:

Bce BBIXOmHBIE TTOCIIENOBATETBHOCTU 3aKAHINBAIOTCS CTPOKOM, COMEPIKAIIEN TOUKY.

1 EKSEMA Gepercs u3 COOTBETCTBYIOIIETO 3aIPOca. ECIN BLITOIHAIOIALCT KOMAHIA IPEPhI-
BaeTCs KOMAHION —exec—interrupt, JlekceMa, acconuupoBanHas ¢ coobierueM ‘*stopped’,
GepeTcst 13 UCXOMHON BHITIOJTHSIBIIENCS KOMAHIIBI, & HE U3 KOMAHIIBI IPEPLIBAHIS.

ASINHR-WYWOD-STATUSA comepxkuT mHGOPMAIIIIO O CTATYCE BBIIOJIHEHNS MEIJICHHON ortepa-
uru. Ona MoxeT GbITh oTOpoIeHa. Best mHbOpMAaIus 0 cTaTyce HAUMHAETCS C Ipedurca
4+7.

aSINHR-WYWOD-WYPOLN comep:kuT M3MEHEHUsI ACHHXPOHHOTO COCTOSIHUS Ha 1eJH (OCTAHOB-
JleHa, 3aIyIIeHa, UCUe3sa). Bech aCHHXPOHHBIN BBIBOI HAYMHAETCS C Ipedurca *’.

aSINHR-WYWOD-UWEDOML comepkuT HOHNOJMHUTEILHYI0 MHOOPMAIINIO, KOTOPYIO MOJKEH 00-
paborars KineHT (mHGOpPMAINS O HOBOI TOYKE OCTAHOBA). Bech yBENOMUTEIHHBIN BBIBOIL
HAYMHALTCS ¢ TIpedurca =’

IKONSOLXN-POTOMN-WYWOD siBsisteTcst BBIBOLOM, KOTOPBIM MOJIKEH OBITH OTOOPaXKEH Ha KOH-
conu Ge3 m3MeHeHuit. JTo TekcroBas peaknus Ha koMaumy CLI. Bechb KOHCONBHBIN BBIBOI

HAYMHAECTCS ¢ mpeduxca ™ .

CELEW-POTOMN-WYWOD siBisteTcst BBHIBOIOM, ITPOM3BEIEHHBIM IIEJIEBON IporpaMMoil. Bech 1re-
JIEBOI BBIBOI HAUYMHAETCS C mpedukca ‘Q’.

\/URN-POTOMN-WYWOD siBisieTcss Texctom, ucxomsitmM n3nyTpu GDB, manpumep, coobire-
HIUSI, KOTOPBIE NOJIKHBI OBITH BBIBEIEHBI KaK YACTh KYpPHAaja OmuboK. Bechb XKypHAIbHBIN
BBIBOIl HAUMHAETCS ¢ TIpedukca ‘&’ .
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20 OTueTs!r 00 ommbkax B GDB

Bamm orgersr 06 ommbkax UrpaioT CYIIIECTBEHHYIO poiib B obecniedennu nanexkuoctu GDB.

Coobirienne 06 ormmbke MOXKeT IOMOYL BaM HAWTH PeIlleHre Balleil mpobieMbl, a MOXeT U He
nomoub. Ho B mmo6oM cirydae, ocHOBHas (QyHKIUS OTYeTa 00 ommmbke—IIOMOUYb BCeMY OOILIECTBY
cnenath crenyoryio Bepcuio GDB myure. Otaerst 06 ormmbKax—>mTOo BAIl BKIIA B TONIEPKKY
GDB.

YUtob6sr oTueT 06 OmmbKe cHeiajl CBOe MejO, BbI MOJIKHBI BKJIIOUNTH B HEr0 WMHOOPMAIIUIO,
KOTOpas TaCT HAM BO3MOXKHOCTH €€ YCTPAHUTh.

20.1 Bwnr Harmm ommmoky ?
ECJII/I BbI HE YBEPEHDbI, HAIIIJIN JIN BbI OHII/I6Ky, BOT HECKOJIBKO PYKOBOOAIIINX IIPUHITUIIOB:

e Ecnu ornamuuk mosydaer daTajbHBII curHaj, To 5To ommbka B GDB, mesaBucumo ot
BBOIa. B HameXHBIX OTJIaa4unKax cOOeB He OLIBAET.

e Ecmu GDB BoBomuT coobierne 06 omubke IIs AOIyCTHMOTO BBOma —3TO ommoOka. (3a-
METbhTE, 9YTO €CJIN BBI BBINIOJIHAECTE KPOCC-OT/IaOKYy, HpO6JIeMa MOXKET BO3HHUKATH I'lIe-TO B
COeNUHEHNN K IIeJIN. )

e Ecmu GDB me BeBOmuT coobIieHme 06 OIMMUOKe IS HENOMYCTUMOTO BBOMA, DTO OIIHOKA.
Onuaxo BBI HOMKHBI OOPATUTH BHUMAHWE, UTO €CJIN IO BAIIEMY MHEHUK UTO-TO SBIISET-
Cs “HENOIYCTUMBIM BBOIOM”, II0 HAIIIEMY MHEHHUIO 3TO MOXKET OBIThb “pacIIupeHueM’ WJTI
“IOMIEPKKON IS TPAMUIIMOHHON TPAKTUKE .

e Fciu BBI OMBITHBIN MOJTB30BATENB CPENCTB OTIIANKN, BAIIM MPEMJIOKEHUS TIO YTy IIIeHIIO
GDB npusercTByIOTCS B JTFOOOM CITydae.

20.2 Kak cocTaBiiaTh oT4eThl 00 Oombkax

HexoTopbie xoMIanuu 1 YaCTHBIE JIAIA MPEIJIATAI0T MOAAEPKKY IS MPOTrPAMMHBIX TPOIYK-
TOB GNU. Ecmu Bbl nonyunin GDB u3 opranusamnum moomepkKu, MBI PEKOMEHIYEM BaM CIIEpBa
CBsI3aThCS C HEIl.

Bur MoxkeTe HalTH KOHTAKTHYIO WHOOPMAIINIO [JIsI MHOTMX OPTaHW3AINE MOAIEPKKI 1 JacT-
HBIX Juil B ¢atie ‘etc/SERVICE’ B mucTpubyTuBe GNU Emacs.

B mo6om caydae, MBI Tak:ke PEKOMEHIyeM BaM MOCIaTh oTueT 06 omrubke B GDB mo sTomy
ampecy:
bug-gdb@gnu.org

NE POSYLAJTE OTAETY OB O IBKAH W ¢info-gdb’, IL1 W ‘help-gdb’, IL1 W KAKU@-LI1BO
GRUPPU NOWOSTEJ. BombimmacTBO osb3oBaTeneit GDB #He XoTsIT momyyaTs oTueTh 00 OInOKax.
Te, XTO 5TOrO MEMCTBUTEIHLHO XOUET, MOIKHBI TOIyIaTh ‘bug-gdb’.

Crucok pacceuikn ‘bug-gdb’ mMeeT rpymmy HOBOCcTel ‘gnu.gdb.bug’, KOTOpas CIIyXKUT Kak
noBTopuTeTb. CHUCOK PACCBIIKU U TPYIITa HOBOCTEH MMEIOT B TOYHOCTHU OIUHAKOBBIE COOOIIIe-
Hus. YacTo sroou MOCHUIAIOT COOOIeHUs 06 OIImbKax B TPYIILY HOBOCTEH, BMECTO OTIPABKU
[0 BJIEKTPOHHOI mouTe. ODTO paboTaeT, HO UMEETCsT OHA MpobieMa, KOTOpask MOXKeT ObITh pe-
MIAIONIEN: T'PYMIIa HOBOCTEW YacTO He mMeeT mWHoOpMarum o0 oOpaTHOM ampece OTIIPABUTENS.
Taxmm obpaszoM, ecin HaM TOTPebyeTCs 3aIIPOCATE NOIOTHUTENIBHYI0 NTHPOPMAIIIIO, MBI MOYXKEM
HE€ IMETHh BO3MOXKHOCTU CBsA3ATBCA C BaMIU. HO 3TON OpuYanHe, JIy4dIIe IIOCBLIATh OTYEThI ob
omnOKaxX B CIICOK PACCHITIKM.

B xpaiimem ciayuae, mocbutaiTe 0OTYeTHI 06 OMIMOKax Ha Oymare mo aapecy:
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GNU Debugger Bugs

Free Software Foundation Inc.
59 Temple Place - Suite 330
Boston, MA 02111-1307

USA

OCHOBHOI TPUHITAI NEHCTBEHHOTO COCTaBiIeHUsI 0T4eTOB 06 ormmbkax: SOOBJAJTE WSE FAK-
TY. Ecnu BbI He yBepeHbI, OCTABUTHL PAKT WU UCKITIOYATH, OCTaBbTE €ro!

Yacto mronu omyckaoT (GakThl, MOTOMY YTO MYMAIOT, YTO 3HAIOT NPUYUHBI MIPOOIEMBI, I
TOJIATAIOT, UTO HEKOTOPLIE MeTANIN He UMEIOT 3HAadeHUsI. 1akuM 06pa3oM, BBl MOXKETE CUUTATh,
YTO UM IIEPEMEHHO, KOTOPYIO BBI UCIIOIB3yEeTe B IIPUMEDPE, He MMeeT 3HadeHus . B0o3MOXKHO 5TO
Tak, HO HEJIb3s1 ObITh YBEPEHHBIM B 3TOM. MoxkeT ObITh OIMUOKON SIBIISIETCSI HEBEPHOE OOpaltieHme
K IaMsITH, KOTOPOe BEIOpAJIO MaHHBIE U3 sS4UeeK, I'Nle XPAHUJIOCh 9TO UMsI; BO3MOXKHO, €CJIu ObI UM
OBLIIO IPYTHUM, COIEPKMMOE dTUX sSIeeK BBEeJIO Obl OTIAOUYNK B 3a0iIyKOeHNe, U OTnOKa He Oblia
Ob1 3amedena. OTHOCHTECH K 9TOMY OCTOPOXKHO, W TPUBOAUTE KOHKPETHBIE, MOJIHbIE TPUMEPHI.
DTO0 caMoe IPOCTOE UTO BB MOXKETE CHENATh, 1 HAnbOJIee MOIe3HOE.

IlomumTe, 4yTO 1EnbL oTdera 00 OMIMOKE COCTOUT B TOM, YTOOBI OaTh HaM BO3MOXKHOCTDH
ycTaHOBUTH medexT. MoxkeT ciyanThest, 970 06 5Toi ommbke HaM yKe COOOIIAJIN, HO He BbI, HE
MBI HE MO2KEM 95TOI'O 3HaTh, €CJIN OTYeT 006 ommmbke He 6y,ueT IIOJIHBIM 1 CaMOOOCTAaTOYHBIM.

Wuorma monu Dal0T HECKOJIBKO MTOBEPXHOCTHBIX (DAKTOB U CIPAIIUBAIOT, “HE TOBOPUT JIX DTO
06 omubke?”. Takue coobirenus o medexTax Gecrosesnbl, 1 Mbl yoexxmaem Bcex 0T KAZYWATX-
SQ OTWEMATX NA NIH, 3a uckmoderHmeM TOro, 4ToObl MOOYIUTH aBTOpPa OTYETa IMOCIATH €ro
IPAaBUIILHO.

Yrob6w! OaThb HaM BO3MOXKHOCTB YCTPAaHUTDH O]'_H]'/I6Ky, BBl OOJIXKHBI BKJIIOYUTH B COOOIIIEHUE
CJIeayromiee:

e Bepcuro GDB. GDB coo6itiaer ee mpu BeI30Be 6€3 IapaMeTPOB; BLI MOXKETE TaKKe BBIBECTH
ee B 110001 MOMEHT, UCIIO/Ib3ys show version.

Bes sToro Mer He OymeM 3HATDH, UMEET JIU CMBICII IIOUCK OIINOKWM B TEKYIIEH BEPCUU OTJIIal-
quKa.

e Tun MaIlINHBIL, KOTOpOfI BbI IIOJIB3yeTeCh, HAa3BaHUC 1 HOMED BepCuu OHepaIIPIOHHOfI cucTe-
MBI.

e Kakoit kommussTop (1 ero Bepcus) mcnosbsoBasics npu kommuisiunun GDB. Hampuwmep,
“ ”
gce—2.8.17.

e Kaxkoil koMnmiasTop (M €ro Bepcus) WCHONIB30BAJICS I KOMIMJISIIE OTJIAKABAEMON
nporpamMmbl—Hanpumep “gec—2.8.17, mwn “HP92453-01 A.10.32.03 HP C Compiler”. s
gcc, BBl MOXKETE HCIOIB30BaThb gCC —-version YTOOBI NOJIYYUTH 3Ty MHGOPMALUIO; IJIL
IPYTUX KOMIUISITOPOB, CMOTPUTE UX HOKYMEHTALNIO.

e [lapameTphl KOMAHIIbI, KOTOPBIE BBI Al KOMIISTOPY /I KOMIUJISIINY BAIIero IpuMepa,
¢ KOTOPBIM BbI HaOonaiu omuoky. Hanpumep, ucnons3oBanu jiu Bel ‘-0’7 g rapanTun,
9TO BBl HE MPOIYCTUTE UTO-HUOYIb BaxKkHOe, nepeuncisiite Bce. Kommn ‘Makefile’ (mmm
pe3ysbTaTa BbI30Ba make) HOCTATOUHO.

Ecan MBI momKHEBL OyIeM yragblBaTh apryMeHTHI, MBL BO3MOXKHO CIe/IaeM 3TO HeIIPABUILHO
U MOXKEM He CTOJIKHYTBCS C OLINOKOM.

e [lomubIN crieHapuil BBOOA, U BCe HEOOXOMMMBIE MCXOMHBIE (PAKIIBI, KOTOPBIE BOCIPOMU3BEIYT
OImOKY.

o Omucanne HAOIIOIAEMOTIO BAME MTOBEIEHUS, KOTOPOE BBl cunTaeTe OomumbounbiM. Hampumep,
“OTo nmpuBOoOUT K (HaTAIBHOMY CATHAITY .

Koneuno, eciu ormmubka cocrout B nostyuennu GDB daranbHOro curuasia, 7o Mbl, KOHETHO,
3ameTuM 5T0. Ho ecau ommbKoOn SBIIeTCs HEKOPPEKTHBIN BBIBOM, MBI MOXKEM HE 3aMeTUTh
9TOTO, €CIU 3TO He OpocaeTcs B Tiasa. Dbl Takxke MOXeTe He HATh HaM BO3MOXKHOCTHU
OHINONTHCA.
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Haxe eciu Barra mpobiieMa 3aK/TI0UaeTCsa B (paTaJIbHOM CUTHAJE, BBl BCE XK€ HOJIKHBI CO00-
IITH 00 5TOM aBHO. [IpenmosoxumM, TporncXoouT YTO-TO CTPAHHOE, HAIIPUME], BAIIIA KOS
GDB paccuxpoHI3poBaiach, Wi Bbl CTOJKHYJIUCH C OMIUOKON B 6ubmmoreke Cu Barmei
cucremsl. (Takoe GeiBaso!) Barma komms MOXKeT 3aBEpIIUTHLCSA aBAPUITHO, a HAIla HeT. Fc-
JT BBI IPEMYTpENUTe HAC 00 OXKUITAeMON aBapuu, a B HAIIIENl CUCTEME STOTO He TTPOU30UIET,
MBI OyZmeM 3HATh, UTO OIIMOKa MPOM3OIIIa He M3-3a Hac. Kceiau BBI HAC HE TPENyIpenunTe,
MBI HE CMOXKEM CIIeTIaTh HUKAKWX BBIBOIOB W3 HAIIINX HAOIIONEHUI.

e KEciu BRI XOTUTE MPENJIOKUTH BHECTU W3MeHeHus B ucxomubie TekcTbl GDB, npuceimatite
HaM KOHTEKCTHBIE m3MeHeHus. llaxe eciu BbI xkejaeTe 00CYIUTH YTO-HUOYOb U3 MCXOMHBIX
TEKCTOB, CCBUIANTECH IO KOHTEKCTY, a He TI0 HOMEPY CTPOKM.

Homepa cTpox B HAIIIIX MCXOOHBIX TEKCTAX pa3paboTKM He OyIayT COOTBETCTBOBATDL BAIIINIM.
Bammm HOMEpa cTpPOK He HamyT HAM HUKAKOW IOJIE3HON MHMOPMAIIN.

Bor HEKOTOPBIC BEIIIU, HE ABJIAIOIIINCCA 0032 TeTbHBIMU:
(] OIII/IC&HI/IG KOHTEKCTA, OIIIOKI.

Yacto JIIOON, CTAJIKMBAIOIIIECsS C OI_T_II/I6KOI7I, TpaTAT MHOTO BPEMEHU Ha MCCJIECOOBAHUA, Ka-
KIrie M3MCEHCHUA BXOOHOT'O (bafma OpuBeOyT K €€ MCUYE3HOBEHUIO, a KAaKNE Ha HEe HE BJIUAIOT.

D10 yacTo 3aHIMAaEeT MHOIO BpEMEHU U IIPUMHOCUT MaJIO IIOJIb3BbI, IIOTOMY YTO MBI HameM
OI_UI/I6Ky IIOCPEONCTBOM BBIIIOJTHEHU OMHOT'O IIpUMEpa OO yIpaBJ/IEHMEM OTJ/Iao4YUKa C TOY-
KaMIl OCTaHOBa, a HE YMCTBIMUN BBIBOOAMM M3 CEpUM IIPUMEPOB. Mur PEKOMEennyeM BaM
COXPaHUTH 3TO BpeMsd IJIsA qu‘O—HI/I6y,IU> OPYyTOoro.

Koneuno, ecan BuI cmoxkere HanTu Gosee mnpocrtoir mpumep mias ordera WMESTO mepso-
HaJaJbHOIO, 3TO OymeT ymobHee mjis Hac. DBoimeneHume ommOOK B BbIBOmE OyIeT IIPOLIIE,
BBIINIOJIHEHNE IO YyIIDABJIEHUEM OTJIad9UKa 6yneT 3aHNMAaThb MEHBbIIIEe BpEMEHH, 1 TaK HaJiee.

OI[Ha.KO, 9TO YIPOIICHUE HE ABJIACTCA 2KN3HEHHO BaXKHbBIM; €CJIA Bbl HE XOTUTE OEJIaThb
3TOro0, coobIanTe o6 onbke B JIFOOOM ciIydae U MOChLIaTe HaM BeCh TeCTOBBIN MaTepuadl,
KOTOPBIN BBI UCIOIB30BAJIN.

e 3ariaTa MJIsl OMINOKU.

Bamiara IS UCIPABIEHUsS OMINOKU NEeNCTBATEILHO IMOMOXKET HAM, €CJIU DTO XOPOIIas 3a-
mraTa. Ho me omyckaiiTe Heo6xonuMyto MHPOPMAIIIIO, TAKYIO KaK TECTOBBLIN IIPUMEp, IPEII-
mojiarasi, YToO 3aIliaTa DTO BCe, B UeM MBI HyXmaeMcs. MbI MOXeM O0OHAPYKUTH MPOOIEMbI
C Balllell 3alJIaTON W PEIIUTh YCTPAHUTDH OMIMOKY OPYTUM ITyTEeM, WU MBI MOXKEM BOOOIIE
HE TOHSATH CMBICIT BaIllell 3aIljTaTH.

Wuorma mjs Takoi ciioxkHO# mporpaMmmbl, kKak GDB, odenb TpymHO co3marh mpumep, Ko-
TOPBIT 3aCTABUT MPOTPAMMY CIIEIOBATEH IO ONPENeIEHHOMY MYTH B IPOIECCE BLITIOTHEHUS.
Ecau BBI He mpuIiyieTe HAM TPUMEDP, MBI HE CMOXKEM CKOHCTPYHUPOBATH €0 CaMU, U TaKUM
00pa3oM He CMOXKeM IIPOBEPUTH, YTO OIIMOKA yCTpaHEHA.

W ecrmm MBI He cMOXKeM MOHSITH, KAKYIO OIIMOKY BBl IBLITAETECh HCIPABUTH, WU MIOYEMY
BAIlla 3aIyIaTa SIBIISIOTCS YIydIIeHreM, MBI He ICIOIb3yeM ee. TecTOBBIN MpuIMep IOMOXKET
HaM BO BCeM pa300bpaThCs.

[} Hpeunonomemm, B 9YeM COCTOUT O]_I_[I/I6Ka7 mJInm OT 49ero OHa 3aBUCUT.

Taxue IIPEOInoJIOKECHM S OOBITHO HEBEPHBI. HaX{e MBI HE MO2KEM CHOeJIaTh IIPAaBUJIBHBIX IIDEMI-
TIOJIOXKEHUIT O TaKOTO poma Bellax OO0 3allyCKa OTJ/Iaad4YNKa W BBIABJIICHUA (baKTOB.
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21 PemakTupoBaHuUe KOMaHIHON CTPOKU

OTa raBa ONUCHIBAET OCHOBHBIE BO3MOXKHOCTE WHTep(deica pemakTUPOBAHUS KOMAHIHOM
CTPOK: GNU.

21.1 BBemenue B pemakTHUPOBaHUE CTPOK

Cnemytorme maparpadbl OMUCHIBAIOT HOTAIUIO, UCIOIB3YEMYIO s O003HAUEHUS HAKATUS
KJIABWUIII.

Tekcr C-k untaercs kak ‘Control-K’ u onmumceiBaeT 3HAK, MOJTYUEHHBIA HAXKATUEM KIIABUIIN
() mpu mHaxaron kiasuite Control.

Tekct M-k umraercs xkak ‘Meta-K’ u omucwhiBaeT 3HakK, BBEIEHHBIN HaXaTueM KiaBuiu (k)
npu Haxxaroinl kiasuine Meta (ecnm y Bac ona mmeercs). Ha mMuOrux kiaBmaTypax KIIaBUINA
Meta ormeuaeTcs ¢ momornbio (ALT). Ha kmaBmarTypax ¢ OByMs KJIABUIIIAMEI, OTMEUYCHHBIMI
(06BIYHO TIO pasHBIE CTOPOHBI OT IpobGea), Ha JIEBOI CTOPOHE OOBLIYHO YCTaHABIIMBA-
eTcs mitst paboTel kimapuiier Meta. IIpaBbrit TaKXe MOXKeT ObITH CKOHDUTYPUPOBAH JIIS
paboTer Meta, mmu oH MOxkeT O6bITH CKOHGUTYPIPOBAH KAK IPYTON MONUPUKATOD, HAIIPUMED KaK
kaasuira Compose Tt BBOMA CUMBOJIOB C AKIICHTAMI.

Ecau y Bac meT xmaBuinum Meta wiau (ALT), unum Opyroi kiasuiit, paboTatoreir kak Meta,
UOEHTUYHOE HAXKATHUE KJIABUII MOXHO moiyunTh HaxkaB SNAMALA (ESC), a sarem (k). OTu mpo-
neccol HassBaroTca METAFIKACIE] knasum (k).

Tekct M-C-k unraercs kax ‘Meta-Control-k’ u onucbiBaeT 3HaK, MOIYyYEHHBIH TOCPEICTBOM
METAFIKACI I C-k.

Kpome Toro, mexkoTopble KJIaBUIIK UMEIOT cCOOCTBEeHHBIE mMeHa. Mmenno, (DEL), (ESC), (LFD),
(SPC), u B OTOM TeKCTe Wid B (hailjle MHUNuAIM3AIMI 0003HAUA0T camu cebs (CM.
Pasnen 21.3 [Dain nannmanumsannn Readline], c. 232). Ecnu na Bareil kiiaBuaType HET KIIaBU-
mmw (LFD), HaxaTue C-j IpuBeneT K BBOMY KeIaeMoro cumbosna. Kiasuira Ha HEKOTOPBIX
KJIaBUATypax MOXKeT ObITh OTMeUeHa KaK unu (Enter).

21.2 Bsaumonenctsue ¢ Readline

YacTo BO BpeMsi HHTEPAKTUBHOIO CEAHCA BbI BBOOUTE MJIMHHYIO CTPOKY TEKCTa TOJIBKO ISt
TOTO, YTOOBI 3aMETUTh, YTO IEePBOE CJIOBO HAaOpaHo HempaBwiibHO. bubiamoreka Readline maer
BaM HabOp KOMAaHM IJIsS yIPaBJIEHWS TEKCTOM BO BpEMs BBOOA, IO3BOJISIS BaM JIAIIb HMCIIpa-
BUTL ONEYaTKYy, a HE HAOUPaTh 3aHOBO OOJMBIIYIO dacTb CTPOKuU. (C IMMOMOIIBIO 5TUX KOMAHII
PENaKTUPOBAHUS, BBl IEPEMEITIaeTe Kypcop B MeCTO, TpeOyIolllee NCTIPABIEHUS, U yIAJIsIeTe UIn
BCTaBIIsIETe TEKCT IJI KOPPEKIIMU. 3aTeM, KOr[Ia CTPOKA IOJIHOCTHIO UCIIPABJIEHA, BBl IIPOCTO
Haxxumaere (RET). UTOOBI HAXKATH BaM He 00s3aTeIbHO HAXOOUTHCSI B KOHIIE CTPOKU; BCS
CTPOKa BBONWTCS HE3aBUCUMO OT PACIIOJIOXKEHUS B HEHW Kypcopa.

21.2.1 CBenmeHusi mepBoil HEOOXOOAMMOCTH

s Toro, 4TO6BI BBECTHU 3HAK B CTPOKY, TPOCTO HAXKMUTE €r0. BBENeHHBIN 3HAK IMOSIBIISIETCS
TaM, rmae ObLI Kypcop, W 3aTeM KypCop IEpPeMeIaeTcCs Ha OOHY MO3UIMI0 BOpaBo. Kcmum BB
HEeBepHO HaOpaJIu 3HaK, BBl MOXKETe HCIIOJIb30BAThH BAlll 3HAK YHUUTOXKEHUs, YTOOBL BEPDHYTHCS U
YIAJIUTh HEBEPHBIU 3HAK.

MHOF]I& BBI MOXKETeE Ha6paT1> CIIMBOJI OIHI/I60‘{HO, I HE 3aMETUTH OIHI/I6KI/I, IIOKa HE HalledaTa-
eTe HEeCKOJIbKO NMPYTUX 3HAKOB. B 9TOM ciiydae, BBl MOxeTe HabpaTh C-b, YTOOBI IEPEMECTUTH
KyPCOp BJIEBO, U 3aTe€M HCIPABUTH BaIly omubky. [locse sToro, BBl MOXeTE IEPEMECTUTE KYPCOP
BIIpaBo HaxaTtueM C-f.
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Korna BeI mobaBiisieTe TEKCT B CEPEOUHY CTPOKU, CUMBOJIBI CIIPaBa OT KypPCOpa ‘CIBUTAIOTCS
BIEpen’, YTOOBI OCBOOOMUTHL MECTO IJIs BCTABJIAEMOTO TEKCTA. AHAJOMMYHO, KOIIa BbI yIIajis-
eTe TEKCT 3a KyPCOPOM, CHMBOJIBI CIIPaBa OT HETO ‘CABUTAIOTCS HA3aMd , 3aHUMAsl IIyCTOE IIPO-
CTPAHCTBO, CO3MAHHOE B pe3yibTaTe yIOajeHUs TeKCcTa. Huxke clemyeT CIUCOK KOMAaHI IEPBOM
HEOOXOOUMOCTH IJIsT PEMAKTUPOBAHUS BBOIMMOTO TEKCTA.

C-b HepeMeCTI/ITI)CSI Ha3ad Ha OOHY ITO3UIINIO.

C-f [TepemecTuThCs BHepen Ha OMHY MO3UIINIO.

(DEL) niu (Backspace)
Y nanuTh CUMBOJI CJIeBa OT KypCOpa.

c-d Y nanuTh CUMBOJI TOI KYPCOPOM.

Bgon cumBosos
BeraBuTh cuMBOMI B CTPOKY B HO3UIIAIO KypCopa.

C-_ unu C-x C-u
OTMeHUTH TOCITEOHIO KOMAHY PEemIaKTUPOBAHUs. BBl MOXeTe OTMEHUTDH BCE, BEp-
HYBIINCH Ha3all K IIyCTOH CTPOKeE.

(B 3aBucmmocTn oT Bameil KOHGOUIYypaIUU, KIABUIIA MOXKeT OBITh HACTPOEHa yIIa-
JATh 3HAK ClIeBa OT Kypcopa, a YOAJIATh 3HAaK 10O KypcopoM, Kak C-d, BMECTO CHMBOJIA,
PaCIIONIOKEHHOTO OT Kypcopa CIieBa. )

21.2.2 Komannbr nepemeliieHuss Readline

IIpuBenennas BreIIme TabIUIIA OMUCHIBAET TOJIBKO caMble 0a30BLIE ITOCIIENOBATEILHOCTH Kila-
BHIII, KOTOPbIEe MOTYT BaM MOHANOOUTHCS IJIS PENaKTUPOBaHUs cTPoku BBoma. s ymobcTsa, B
nononHenue xk C-b, C-f, C-d n ObLIu MOOABIIEHBI MHOTTE APYTHe KOMAHILI. BOT HEKOTOPHIE
U3 HUX, IpeHa3HaueHHble N1 0osiee OBICTPOTO MepeMelleHns 10 CTPOKe.

C-a [lepemecTuThCsT B HAYAIIO CTPOKM.

C-e [TepemecTuThCs B KOHEI[ CTPOKMU.

M-f [Tepemecturnest Buepen Ha cioBo. CiaoBo cocTouT m3 GykB u 1udp.
M-b IlepemecTuThCs Ha3am Ha CITOBO.

C-1 OuncTuTh 5KpaH, HaleYaTaB TEKYIIYIO CTPOKY 3aHOBO BBEPXY SKpaHa.

3amerbTe, uT0 C-f mMEepeMeIraeT Kypcop BIeEpel Ha CUMBOJI, B TO BpeMs Kak M-f mepeme-
[IaeT BIEPEI HA CJIOBO. ODTO CBOETO POMa COTJAIeHme, UTOo mpu HaxkaTuu kaasuinu Control
IPOM3BOMSATCS NENCTBUS HAI CUMBOJIAMU, IpK HaXaTuu kiaasutiim Meta—man cinoBamu.

21.2.3 Komannbl yanuToxenus Readline

UNINTOVENIE TekcTa o3Ha9aeT YHUUTOXKEHHE TEKCTA W3 CTPOKU, HO COXPAHEHUE ero IJIst
nanpHerero ucnosib3osanus, oobrano st WOSSTANOWLENIQ (moBTopHOiT BeTaBKm) OGpaTHO B
ctpoky. (‘Beipesars’ m ‘BeTaBuTh’ ABIAIOTCS GOJIC€ CBEKUMU YKAPTOHHBIMU CHHOHUMAME IIJIS
‘YHUUTOXKUTE' U ‘BOCCTAHOBUTS . )

Ecnmu B ommcanum xoMaHOBI CKA3aHO, UTO OHA ‘YHUYTOXKAET TEKCT, TO BbI MOXeTe OBITH
YBEPEHBI, UTO IO3KE €ro MOXHO GyIeT MOIyYUTb OOpATHO B APYTOM (/I TOM K€ CAMOM)
MecTe.

Korma BBl mcmomb3yere komanmy yHwdTOXeHmWs, TekcT coxpansercs B KOLXCEWOM SPISKE
UNIATOVENIT]. Jlroboe dmciio mocienoBaTeIbHBIX YHUUTOXKEHN COXPaHsIeT BECh YHIUTOXKEHHBIH
TEKCT BMECTEe, TaK UTO KOTHA BBl BOCCTAHABIMBAETE €rO Ha3am, Bbl momyumre Bce. (Cnmcox
YHUYTOXEHUN HEe MMeeT HPUBSI3KM K CTPOKAM; TEKCT, YHUUITOXKEHHBI BaMU B IIPENBIAYILEH
CTPOKe BBOMA, MOCTYIEH [1JIsi BOCCTAHOBIIEHIS [I03:K€e, KOIIa BBl BBOLUTE IPYTYIO CTPOKY.

Bor crimcox KOMaHO OJId YHUYTOXKEHUSA TEKCTa.
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C-k YHIUUYTOXUATE TEKCT OT TEKYIEN MO3UINYI Kypcopa OO KOHIIa CTPOKIH.

M-d YHUYTOXUTH OT Kypcopa 0 KOHIIA TEKYIIErO CJIOBA, WK, €CII KyPCOP HAXOMUTCS
MEXIy CJIOBAMU, IO KOHIIA CJIEOYIOIIETO CJIOBa. [ 'paHUIBI CJIOB TakuWe XKe, Kak U
ucnoas3yemele M-f.

M-(DEL) YHUUTOXUTHL OT Kypcopa 0 Hadaja TEKYIIEro CJIOBa, WU, €CIU KYPCOP HAXOMUTCS
MEeXIy CJIOBaMM, IO HAYAJA MPEIBIOYIIErO CJIOBA. | DAHUIILI CJIOB TaKWe XKe, KaK U
UCHIOJIb3yeMble M-b.

C-w YHUUTOXRUTE OT KypCopa [0 IPEObIIYIIEro MPOoOeIbHONO CUMBOJIA. DTO OTINIAETCS
oT M-(DEL), Tak KakK TPAHUIIBI CJIOBA, PA3TUIAIOTCS.

Bot xax moxuo WOSSTANOWITX TekcT o6paTHO B cTpoKy. BoccraHoBiienne o3HayaeT KOIUPO-
BaHUE MOCIEIHEr0 YHIYTOKEHHOTO TeKCTa U3 6ydepa yHUUTOKEHU.

C-y BoccranoBuTh mOCTIENHUT YHUUTOXKEHHBIN TEKCT B Oydep mepen KypcopoM.

M-y Hukmraecknii cOBUT IO KOTBIIEBOMY CIIUCKY YHUYUTOXKEHU, I BOCCTAHOBJIEHIE HOBOI
BepIIuHbI. BBl MOXeTe UCIIoIh30BaTh 3TO, TOIBKO €CIIH IPENbIIyIas KOMaHaa Oblia
C-y mymm M-y.

21.2.4 ITapameTrpsl komann Readline

Bur moxkeTe mepemaBaTh umucsoBbie mapamMeTpsl komaunaMm Readline. Mnorma mapamerp men-
CTByeT Kak CYeTUYnK MOBTOpeHuil, maorna oH ssisercs ZNAKOM, eciin aprymMeHT umMeeT 3HaK.
Ecnu BBl mepenaeTe oTpuIATEIBLHBIN ImapaMeTp KOMAaHIE, KOTOpas OOBIYHO NMEHCTBYET B IIPS-
MOM HaIpaBJIeHUM, TO OHa OyHeT HeCTBOBATH B OOpaTHOM HampaBieHun. Hampumep, TToOBI
YHUUTOXKUTH TEKCT 10 HAaYajaa CTPOKHU, BB MOXeTe HAbpaTh ‘M- C-k’.

OG6tuit cocob mepenadn YNCIOBBIX TapaMeTpoB KOMaHie coctouT B Habope Meta-nudp me-
pen komanmo. Eciu nepsas mHabpannas ‘tudpa’ ecTs 3Hak MuHyC (‘=’), TOrma 3HAK apryMeHTa
OymeT OTpHUIATETIbHBIM. Kcam BbI Habpanu omHy MeTa-nudpy IS Hadanaa IapaMeTpa, Bbl MO-
)KeTe HabpaThb ocTaBIIrecs MUGpPHL, U MOTOM KoMaHOy. Hampmmep, 4TOOBI IepemaTh KOMaHIE
C-d nmapametp 10, BbI MoxkeTe HabpaTh ‘M-1 0 C-d’.

21.2.5 Ilouck koMaHI B ICTOPUN

Readline nmpemocTasiseT KOMaHIbI Ui TIOKMCKA B UCTOPUU KOMAHJ CTPOK, COMEPKAIINX yKa-
samHy0 nonctpoky. CymecrByer nsa pexuma nomcka: NARAT IWAEMYJ u NENARAT] IWAEMY J.

HaparmuBaeMblil TONCK HAaUMHAETCS OO TOTO, KaK IOJIb30BATEIb 3aKOHUYUT BBOI CTPOKN IIO-
ucka. Ilo Mepe BBOma ouepemHbIX CUMBOJIOB CTPOKHU moncka, Readline oTobpaxaeT ciremyroriumit
dJIEMEHT W3 UCTOPUU, COOTBETCTBYIOUINI CTPOKEe, BBEIEHHON Ha MAHHBLIN MoMeHT. HaparmBae-
MBIH ITOUCK TpebyeT POBHO CTOJIBKO CHMBOJIOB, CKOIIBKO TPeOyeTcs il HAXOXKIEHUS XKeIaeMoro
3JeMeHTa ucTopuu. [l momcka OnpenesleHHON CTPOKM B MUCTOPUM B OOPATHOM HAIPABJICHUN,
BBenuTe C-r. Bom C-s mpom3BomuT mouck B mpsiMoM HampapiaeHun. CUMBOIIBI, IPUCYTCTBYIO-
e B 3HAUEHNUN IIepeMEHHON isearch-terminators, UCHOIB3YIOTCS JIS 3aBEPILIECHNUS HAPAIIIU-
BaEeMOTO TOonCKa. Eciu 5Tol mepeMeHHON He OBIJI0 TPUCBOEHO 3HAUYEHUE, 3HAKHI u C-J 6ynyT
3aBeplIaTh HapallluBaeMbIl IOUCK. C-g IpephIBacT HapalllIBaeMblil IIOUCK U BOCCTAHABI/INBAET
HUCXOOHYIO cTPOKy. Korma momck 3aBepiiraeTcs, 5JIeMEHT UCTOPUH, CONEPKAIINN HCKOMYIO CTPO-
Ky, CTAHOBUTCS TEKYIel CTPOKOM.

s HAXOXKNEeHNWST IPYTUX MOOXOMSIIINX 3JIEMEHTOB CIIICKA NCTOPUH, BBEIUTE COOTBETCTBEHHO
C-r wiu C-s. DTO MpOUW3BENeT TOWCK BIIEPEN WU HA3a B MCTOPUE MO CIIEMYIOIIErO DIIEMEHTA,
COOTBETCTBYIOIIETO BBENCHHON CTPOKe momcka. Jliobas mpyras mociIemoBaTebHOCTh KITABMUIII,
npuBs3aHHas K koMaHne Readline, 3aBepmmT MOMCK M BBITOJIHUT ATy KOoMaHmy. Hampumep,
3aBEPUIINT IOUCK U IPUMET ATy CTPOKY, TaKUM OOpa30M BBIIOIHSIS KOMAHIY W3 CIIICKA
UCTOPUM.
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HenaparmnBaeMbIil TONCK CUUTEIBAET CTPOKY ITOMCKa IIEJIMKOM, IO Hadala ITONCKA COOTBET-
CTBYIOIIUX CTPOK nctopuu. CTpoka MOMCKa MOXKET OBITH BBEIEHA ITOJIL30BATENIEM UIIH SIBIATHCS
JacTbIO COOEPKMMOI0 TEKYIIEH CTPOKMH.

21.3 Pana naunmmaam3anum Readline

Xors bubmmoreka Readline mocTtaBiseTcs ¢ yCTAHOBIEHHBIM IO YMOIYAHWUIO HAOOPOM TPU-
BSI30K KJTABUII, aHAJOTUIHOMY Kmacs, BO3MOXKHO WMCIIOIB30BAHUE OPYTOro HaOOpa MPUBSI30K.
JTr060i1 TONTB30BaTEIb MOXKET HACTPAWBATEH IIPOrPAMMBI, KOTOPBIE UCIOIb3yioT Readline, mome-
11ast KOMaHbl B Gail inputre, OOBIYHO B CBOEM AoMailiiaeM Karajore. Vms sToro daiia 6epercs
u3 repeMmentoi cpenbl INPUTRC. Ecnu sTa mepemenHast He yCTAHOBJIEHA, IO YMOJIIAHUIO OepeTcst
(daitm 7/ .inputrc’.

Korma zamyckaercs mporpamma, ucnosb3syiominas oubnnoreky Readline, daitn naHunmnamnza-
IIUU CUUTHIBAETCS U YCTAHABIUBAIOTCS TIPUBSI3KU KITABUIII.

Kpome Toro, xomanna C-x C-r cunThiBaeT Qailjl MHUIIAIA3AINN 3aHOBO, TaK UTO M3MEHe-
HUs, KOTOPBIE Bbl MOI'JIX COEJIATH K 9TOMY BPEMEHU, BCTYIIaIOT B CUJLY.

21.3.1 CunTakcuc ¢aiia naunuaauzanuu Readline

CyI1eCTBYIOT BCErO0 HECKOJIBKO KOHCTPYKIINiL, KOTOPBIE HOIYCKAIOTCS B (alijle WHUIIIAIU-
saruu Readline. Ilyctoie crpoku urnopupyitorcest. CTpoku, HaUMHAONIHECS ¢ ‘#°, SBIISIOTCS
koMMmenTapusMu. CTpokn, HaunHamommecs ¢ ‘$’, 0603HAUAIOT yCIIOBHBIE KOHCTPYKIuu (cM. Pas-
nen 21.3.2 [Yenosabie koucTpyKimy naunnagusamun), ¢. 235). Ipyrue cTpoku 0603HAYAIOT
YCTAHOBKY II€PEMEHHBIX U IPUBS3KN KJIABUIII.

YcTanoBKa mepeMeHHbIX
Bor moxere m3smensTs nosenenue Readline Bo BpeMst BBIIOTHEHNS TOCPEICTBOM M3~
MEHEHUS 3HAUCHUT TIePEMEHHBIX, UCIOIB3YSI KOMAHIY set B (aliyle MHUINATIN3AINN.
Bor xak MOXHO M3MEHUTH MPUBS3KY KIIABUINI Emacs, UCIOMb3yeMyo MO yMOIUa-
HUIO, OISl UCIOJIb30BAHNSI KOMAH PeIaKTUPOBAHUS CTPOKU Vi:

set editing-mode vi

OcHoBHas 4acThb IIOBCOCHWA IIPU BBIMIOJIHEHNU U3MEHACTCA C IIOMOILIBIO CJICOYIOIIUX
IICPEMEHHBIX.

bell-style
KouTponupyer, uro npoucxonut, korna Readline xoueT uznarh 3ByK Ha
TepMmuHasie. Ecian ycranosneno B ‘none’, Readline mHukorna ve msmaer
3ByK. HKcmm ycranoBneno B ‘visible’, Readline ucnmombsyer Busyasib-
HBIII 3BOHOK, €CJIM €CTh BO3MOXKHOCThL. Ecim ycranosieno B ‘audible’
(mo ymomuanmio), Readline merraercs n3nars 3ByK Ha TepMUHAJE.

comment-begin
CTpoka nis BCTABKM B HAYAJO CTPOKM, KOTA BBITOIHIECTCS KOMAHIIA
‘insert-comment’. Ilo ymomuanuro "#".

completion-ignore-case
Ecmu ycranosneno B ‘on’, Readline mpousBoguT mpoBepKy COBIAIEHU
U 3aBepIreHne nMenn daiiia 6e3 yuaera peructpa. o ymomaanuio ‘off'.

completion-query-items
KonuyecTBO BO3MOXKHBIX 3aBepIIEHNN, OINPENENISIIoniee, KOTAa Y IIOJIb-
30BaTEelId 3alIPAlllMBACTCd, XOUeT JII OH YBHOCTH CIMCOK BO3MOXKHBIX
BapuaHTOB. ECiIu 9ucio BO3MOXHBIX 3aBEPIIEHU GOIIBIIIE STOTO 3HAYE-
uus, Readline cnpocuT y monb3oBaTesist, X04eT OH UX IPOCMOTPETH UIII
HET; B IPOTUBHOM CJIydae, OHU IPpOocTo oTobpaxkarTcs. [lo ymomuanuio
ycTaHaBiauBaeTcs npeneir 100.
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convert-meta
Ecmu ycramosneno B ‘on’, Readline 6ymeT mpeo6pa3oBbIBaTH CUMBOJIBL C
YCTaHOBJIEHHBIM BOCBMBIM OMTOM B IIOC/IEIOBATEILHOCTH KJIaBUII ASCII,
yIassiss BOCBMOI ONT W IMOICTaBiIAS B KadecTBe mpedukca 3HAK (ESC),
TeM caMbIM IIpeoOpa30BLIBas UX B ITOCIENOBATEILHOCTE KilaBuill ¢ Meta-
npedukcom. Ilo ymomuanuio ‘on’.

disable-completion
Ecnu ycranosieno B ‘on’, Readline 6ymeT mpensTcTBOBATE 3aBEPIIIEHUTO
c70B. 3HAKU 3aBEPIIEHUsT OyIyT BCTABISTHCS B CTPOKY TaK, KaK €CIin
ObI oHI OoTOOpaxaimchk B self-insert. [lo ymomuanuio ‘off .

editing-mode
IIepemennas editing-mode KOHTpoIUpyeT, KAaKOH HAOOP TPUBSI30K Kila-
Buinl ucnonbiyercs. [lo ymomuanuio, Readline 3amyckaercss B pexu-
Me pPemaKTUpPOBaHUA Emacs, Troe HaXaTud KJIABUIII OYEHBL IIOXO0XKW HaA
Emacs. OrTa nmepemennas MOxeT ObITH YCTAHOBJIEHA WM B ‘emacs’, win
B ‘vi’.

enable-keypad
Korna ycranosneno B ‘on’, Readline 6ymer mbiTarhbes aKk THBU3UPOBATD
MAJIYIO KJIABUATYDPY NMPUIIOKEHUS, KOTIa OHA BBI3BLIBAECTCS. JTO TPeOy-
€TCsT HEKOTOPBIM CHCTEeMaM [JIsl aKTUBAINN KJIABUII cO cTpeikamu. [lo
yMmouanuto ‘off’.

expand-tilde
Ecnu ycrasoBieHo B ‘on’, mpOM3BOOUTCS PACKPBIBAHNIE TUIIBILI, KOTIA
Readline ocytiectsister 3aBepirenne ciosa. [lo ymomuanuio ‘off’.

horizontal-scroll-mode
DTa mepeMeHHass MOXKeT OBITH yCTaHOBJIeHa B ‘on’ mim ‘off’. Ycra-
HOBKa B ‘on’ O3HAYAET, YTO TEKCT B PENAKTUPYEMBIX CTPOKaxX OymeT
MIPOKPYYUBATHCS TOPU30HTAIBHO B OOHOU CTPOKE dKpaHa, KOTIa IINPHU-
HA CTPOKM CTAHOBUTCS OOJIbIIIE MIMPUHBI SKpaHa, BMECTO IIepeHOoca Ha
HOBYIO cTpPOKy. Ilo ymomuanuio, 5Ta mepeMeHnHast yCTaHoBeHa B ‘off’.

input-meta
Ecnu ycranosmeno B ‘on’, Readline BkmoouuT BOCBMHOUTOBBIA BBOI
(BocbMOIT 6UT He GymeT yOajsaThCs U3 CUNTHIBAEMBIX CHMBOJIOB) He3a-
BHCHMO OT TOTO, MONIEPKUBAET JIU 5TO TEPMUHAI. 3HAUEHUE IO YMOJI-
varwmio ‘off’. Umst meta-flag sABIseTCS CHHOHUMOM [JIsT 9TOHM MEepPEeMeH-
HOII.

isearch-terminators
Ctpoka u3 3HAKOB, KOTOPBIE MOJIKHBI IIPEKPAIATh HAPAIITTBAEMBIH 1TO-
uck 6e3 MOCIIeNyIOIero BLIMOIHEHN 3HAaKa Kak KOMaHmbl (cMm. Pas-
nen 21.2.5 [lonck B ncropun|, ¢. 231). Ecnu oToil mepeMeHHOI He IIpu-
CBOEHO 3HAYEeHNe, HapPaIlIMBAEMBIN IIONCK IPEKpAIaloT 3HAKI u
c-J.

keymap YcranaBiuBaeT TEKYIIyIO packianky kiaBumaTypbl Readline mms mpn-
BSI30K KOMaHI K KiaBuiiaM. Bo3MoxKHBIe mMeHa 11 keymap: emacs,
emacs-standard, emacs-meta, emacs-ctlx, vi, vi-command m vi-
insert. vi 5KBHBaJICHTHO vi-command; emacs 5KBUBAJICHTHO emacs-—
standard. 3nHadeHWe MO YMOJTUAHUIO €macs. JHAUEHUE MePEMEHHON
editing-mode Takxke BIMICT Ha PACKJIAOKY II0 YMOJIYAHUIO.

mark-directories
Ecnu ycranoBieHo B ‘on’, K mMEHAM KATAJIOTOB IOCIIE 3aBEPIIEHUS [TO-
GaBisieTcst Kocas gepta. Ilo ymomganuio ‘on’.
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mark-modified-lines
Dra mepemenHnas, Oymyuu ycTaHoBjeHa B ‘on’, BenuT Readline oro6-
paxaTb 3Be300uKy (‘*’) B Hauaje TeX CTPOK MCTOPUU, KOTOPBIE GBI
MonupunupoBanbl. [lo ymomuanuio, sTa mepeMeHHas YCTAHOBIIEHA B
‘off’.

output-meta
Ecnu ycramosmeno B ‘on’, Readline 6ymer orobpaxaTh 3HAKHU ¢ ycTa-
HOBJICHHBIM BOCBMBIM OMTOM HEIIOCPEINCTBEHHO, & HEe B BHUIE dKPAHUPY-
foImx nocjenoBarenbuocTei ¢ Meta-npedukcom. Ilo ymomuanuio ‘off’.

print-completions-horizontally
Ecnu ycramoneno B ‘on’, Readline Gymer oTobpaxaTh 3aBepICHUS,
OTCOPTUPOBAHHBIE TOPU30HTAIBLHO B ajiDaBUTHOM IOPSIKE, a HE BHU3
o sxpany. 1o ymomuanuio ‘of .

show-all-if-ambiguous
OTo W3MeHseT HOBemeHne IO yMOTJYaHWio GyHKuui 3aBepreHus. llpn
YCTAHOBKE B ‘on’, eciii CJIOBO mMeeT 60jiee OMHOrO BO3MOXKHOIO 3aBEP-
LIeHUs, OHU OyOoyT BBIBOOUTHCS HEMEJICHHO, BMECTO IIOIA4YU CUTHAJIA.
ITo ymomuanuio ‘of£’.

visible-stats
Ecnu ycramosneno B ‘on’, mpu BBIBOIE BO3MOXKHBIX 3aBEPIICHUN, K MMe-
Hu daiiaa nobapnseTcs 3HaK, obo3Havaromii Tun daina. [lo ymomuaa-
3 Y
o ‘off’.

[IpuBsizku xIaBUImn

CunTakcuc mjis yIpaBjeHUs MPUBI3KaMU KJIABUII B Qailjie MHUINAIN3AINA IPOCT.
Bo-mrepBbIxX, BBl HO/KHBI HARTH UM KOMAHIbI, KOTOPYIO BB XOTUTE n3MeHnTh. Cire-
IYIOMINI pa3fes COmEPKUT TabIuIbl ¢ MMeHeM KOMAaHIIbI, MPUBSI3KON KJTABUIII TIO
YMOJTIYQHUIO, €CJI TAKOBBIE €CTh, 1 KOPOTKUM OIMMCAHUEM, UTO NEIaeT KOMAaHIIA.

Ecmu BBl 3HAETE MM KOMaHIBI, TPOCTO IOMECTUTE B CTPOKe (hailja WHUIHAIN3A-
UM Ha3BaHWE KJIABUINM, K KOTOPOW BBl XOTHUTE MPUBA3ATH KOMAaHIYy, IBOETOUNE,
”u 3aTeM UM KOMaHabl. HasBaHne KIaBUINKM MOXKET OBITH BBIPAXKEHO PA3TUTHBIMEI
criocobaMu, B 3aBUCUMOCTHU OT TOTO, KaK BaM yHoOHee.

NAZW-KLAWT C1: IMQ-FUNKCI I wir MAKROS
NAZW-KLAWI [ 1—>T0 Ha3BaHme KIIABUIIN, 3AINCAHHOE I10-AHTJIMACKU.
Hampumep:
Control-u: universal-argument
Meta-Rubout: backward-kill-word
Control-o: "> output"

B sTom mpumepe, C-u mpuBszana X GyHKIUN universal-argument, a
C-o mpuBs3aHa K BBHIIOIHEHUIO MAaKPOKOMAHIBI, 3allICAHHON C IIPaBOR
CTOPOHLI (To €CTb, BCTABUTh TEKCT > output’ B CTpOKy).

"POSLED-KLAWE [[": IMQ-FUNKCI I wir MAKRO
POSLED-KLAWI [ orimuuaercs ot BoimeynoMmsaayToro NAZW-KLAWE 1 Tewm,
YTO TO3BOJISIET OMPENEIATh CTPOKU, 0603HAYAIOIINE TIEITYI0 MTOCIIEn0Ba-
TENBHOCTH KJIABUII, TIOCPEINCTBOM €€ 3aK/II0UYEHNs B IBOMHBIE KABBIU-
ku. MoryT 6BITh UCIONB30BAHBI HEKOTOPBIE SKPAHUPYIOIINE TOCTIEI0BA-
TeNLHOCTH B cTujie GNU Emacs, kax B clienyiomeM npuMepe, HO UMeHa,
CIIEIUATbHBIX 3HAKOB HE PACIIO3HAIOTC.

"\C-u": universal-argument
"\C-x\C-r": re-read-init-file



I'maBa 21: PemaxTupoBaHnme KOMaHIHON CTPOKA 235

"\e[11™": "Function Key 1"
B sTom npumepe, C-u npuBs3biBaeTcs K QyHKINM universal-argument
(kax 5TO GbLIO B TEpBOM mpuMmepe), ‘C-x C-r’ NpUBA3LIBACTCS K (QYHK-
nuu re-read-init-file m ‘(ESC) [ 1 1 ~’ mpuBA3LIBAETCS K BCTABKE
TekcTa ‘Function Key 17.

Cremytortime sKpaHUPYIOIINE MOCIEIOBATEIBHOCTH B cTuiie GNU Kmacs mocTymHb
IIPU OIIPENesICHNN TIOCIeN0BATEIbHOCTY KIIaBUIIL:

\C- npedukc Control

\M- npepurc Meta

\e npedrKC SKPAHUPYIOIIEro 3HAKA

\\ obpaTHas KOCas IepTa

\" (M), 3HaK IBOWHBIX KaBBLIYEK

\’ (), onuHapHAas KaBBIUKa WX arocTpod

B momomnHeHmMe K 3KpaHUPYIOIINM IOCIIENOBATEILHOCTAM cTUIsE GNU Emacs, nocTy-
TeH BTOPO# HaOOp MOCIeNOBATETHHOCTEN ¢ OOPATHON KOCOW IepTOM:

\a TpeBora (3BYKOBOIl CUTHAJI)

\b IEPEMECTUTHCS HA3a[ HA OMHY MTO3MIIIIO

\d yIoajaeHne

\f IIEPEBOI CTPAHUIIBI

\n HOBasi CTPOKA

\r BO3BPAT KapeTKI

\t TOPU3OHTAJIBHAS TaOyIIAIus

\v BepTUKAaIbHAS TaOyIIAIInst

\nnn 3HAK, BOCbMepu4Hoe 3HaueHne koma ASCII koToporo ecTs nnn (0T OIHOI

1o Tpex 1ubp)

\xnnn 3HAK, MIeCTHaOguaTeprndHoe 3HadeHne koma ASCII KOTOpPOro eCTh nnn
(oT ommHOIT O TPex uUdp)

[Ipr BBOmE TekCcTa MaKPOKOMAHIbI, IS OOO3HAUEHUS €€ ONPENeSICHUs HOIKHBI 1C-
[IOJIb30BATHCs ONMHOYHBIE UJIM MBOWMHBIE KaBbIUKW. llpenmomaraercs, 4TO TEKCT
6e3 KaBBIUEK SBIISICTCS mMeHeM (GYHKIU. B Tejge MaKpPOKOMAHIBI, SKPAHUPYIOIINE
MTOCITEIOBATEILHOCTU ¢ OOpaTHON KOCOW depToit packpbiBatoTcst. O6paTHas kocast
gepTa OymeT SKPaHUPOBATH JIIOOOH MPYTOH 3HAK B TEKCTE MAaKPOKOMAHIIbI, BKITIOUAs
‘" u 27, Hampumep, cremyrorras nIpuBsa3ka BeuT ‘C-x \’ BCTABIATH OODUHOUHYIO “\’
B CTPOKY:

n \C—X\\" .o \\ n

21.3.2 YcnoBHbIEe KOHCTPYKIINY MHUIINATIN3AIAN

Readline peanusyer BO3ZMOXHOCTH, aHAJIOTHMYHBIE IO CMBICIIY BO3MOXKHOCTSIM yCJIOBHOW KOM-
st mpernporeccopa Cu, TO3BOSIONINE TPON3BOAUTD IPUBSI3KY KJIABUII U YCTAHOBKY IIepe-
MEHHBIX B Pe3yJIbTaTe TeCTOB. BOT UeThIpe MUPEKTUBBI, UCIOIB3YEMbIE AHATU3ATOPOM.

$if

Komctpykrus $if mo3BosisieT TpOU3BOMUTE NMPUBI3KM B 3aBUCUMOCTH OT PEXKUMA
penakTUPOBaHUsI, MCIOIb3yeMOI0 TepMUHAIA, WIN IPUIOXKEHUs, HUCIOIb3YIOIIETO
Readline. Comepxumoe TecTa TpomoOIKaeTCs OO KOHIIA CTPOKH; IJIs €r0 OTDaHUYIe-
HUS He TpeOyloTcsa HUKaKNe 3HAKU.
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$endif
$else

$include

mode

term
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dopma mode= mupekTUBLI $if MCIIOIBL3YETCS IS MPOBEPKU B KAKOM M3
pexumoB HaxomurTcs Readline: emacs mim vi. ODTo MoxkeT ObITH HUC-
[I0JIb30BaHO, HAIIPUMED, BMeCTE C KOMAHION ‘set keymap’ I yCTaHOB-
KU TIPUBSI30K B HAOOpHI emacs-standard m emacs-ctlx, TOIBKO €CIIH
Readline 3amyckaeTcst B pexkume emacs.

dopma term= MOXKET MCIIONB30BATHCS IJIS BKITIOUEHUS TPUBSI30K KIIa-
BUII, YHUKAJBHBIX MJIs KAKOTO-JIMOO TepMUHAJIA, BO3MOXKHO IS IIPU-
BA3KN BBIBOIOA ITOCJIENOBATEJIBHOCTU KJIQBUIIL K q)yHKHI/IOHa.HI)HI)IM KJIa~
pumraM TepmuHasia. CIIoBO, CTOSIEE CIpaBa OT ‘=’, CPABHUBAETCSI KaK
C TIOJTHBIM HA3BAHUEM TEPMUHAJA, TAK U C YACTHIO HA3BAHUSI, WIYIIEN
110 TIEpBOTO ‘=’. DTO MO3BOJISIET, HAIIPUMED, OMO3HABATH KAK Sun, Tak 1

sun—-cmd.

application

Korcrpyxkmus application umcmonab3yeTcsl Ojis BKJIOUEHUsI YCTAHOBOK,
YHUKAJIBHBIX I KAKOTO-Tu60 mpuiokenus. Kaxkmas mporpamma, mc-
nosb3ytotas oubmmoreky Readline, ycranasmuBaer application name,
7 BBI MOXKET€ IMIPOBEPUTH €r0. DTO MOXKET OBITH MCIIOIB30BAHO IIJIs TIPH-
BA3KN HOCHeHOBaTeHbHOCTeﬁ KJIaBUIIT K (1)yHKHI/I$[M7 IIOJIE3HBIM B KOH-
KpeTHOU mporpamme. Hampumep, ciemyroras KoMaHoa MOOABISET TO-
CIIEMIOBATENILHOCTE, KOTOPAs 3aK/II0UAeT B KABBIUKU TEKYIIEE WU IIpe-
neimyiee ciioBo B Bash:

$if Bash

# Quote the current or previous word
n \C_an : "\eb\ "\ef\ nn

$endif

DTa koMaHIa, KaK MOKA3aHO B MPENbIAYIIEM IIpUMepe, 3aKaHunBaeT koMaumy $if.

Komammbr 510l BeTBU OUPeKTUBLI $1f BBITOTHSAIOTCS, €CIN TPOBEPKA 3aKAHUINBAET-
csl Heymaden.

OTa nupekTuBa MPUHUMAET B KAUeCTBE apryMEHTa ONHO UMsl (ailjia U CINTHIBAECT
U3 HerO KOMaHIbl U IPUBSI3KY KJIABUIIL.

$include /etc/inputrc

21.3.3 Ilpumep ¢daiyia MHUITEATIAZATTNN

Bor nmpumep daitina inputrc. OH WuIIOCTpUPYeT MTPUBSI3KN KITABUIIL, TPUCBOEHUE 3HAYECHUII
epeMeHHBIM U CUHTAKCUC yCIJIOBUU.
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| TOT FAJL UPRAWLQET POWEDENIEM REDAKTIROWANIQ STROKI WWODA W
PROGRAMMAH, 1SPOLXZU@]IH BIBLIOTEKU Gnu Readline. SREDI TAKIH PROGRAMM
FTP, Bash, | Gdb.

#

#

#

#

# WY MOVETE ZANOWO SAITATX FAJL inputrc S POMOJX@ C-x C-r.
# STROKI, NAMINA@]IESQ S *#°, QWLQ@TSQ KOMMENTARIQMI.
#
#
#
$

SNAMALA, WKL@™IM WSE OBJESISTEMNYE PRIWQZKI 1 PEREMENNYE 1Z
/etc/Inputrc
include /etc/Inputrc

#
# USTANOWKA RAZLI™NYH PRIWQZOK DLQ REVIMA emacs.

set editing-mode emacs

$if mode=emacs

Meta-Control-h: backward-kill-word tEKST POSLE IMENI FUNKCII1 IGNORIRUETSQ

#

# STRELKI W REVIME MALOJ KLAWIATURY
#

#"\M-0D": backward-char
#"\M-0C": forward-char
#"\M-0A": previous-history
#"\M-0B" : next-history

#

# STREKLI W REVIME ANSI

#

"\M-[D": backward-char
"\M-[C": forward-char
"\M-[A": previous-history
"\M-[B": next-history

#

# STRELKI W WOSXMIBITNOM REVIME MALOJ KLAWIATURY
#

#"\M-\C-0D": backward-char
#"\M-\C-0C": forward-char
#"\M-\C-0A": previous-history
#"\M-\C-0B": next-history

#

# STRELKI W WOSXMIBITOWOM REVIME ANSI
#

#"\M-\C-[D": backward-char
#"\M-\C-[C": forward-char
#"\M-\C-[A": previous-history
#"\M-\C-[B": next-history

C-q: quoted-insert
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$endif

# pRIWQZKI STAROGO STILQ. uSTANAWLIWAETSQ PO UMOLMANIQ@.
TAB: complete

# mAKROKOMANDY, UDOBNYE PRI WZAIMODEJSTWII S OBOLO”KOJ

$if Bash

# REDAKTIROWANIE PUTI

"\C-xp": "PATH=${PATH}\e\C-e\C-a\ef\C-f"

# PODGOTOWKA K WWODU SLOWA W KAWY~AKAH - WSTAWLQET OTKRYWA@JU@SQ 1

# ZAKRYWA@JU@SQ DWOJINYE KAWYAKI 1 POMEJAET KURSOR SRAZU ZA OTKRYWA@]EJ
"\C—X\" ". "\"\"\C_b"

# WSTAWLQET OBRATNU@ KOSU@ "ERTU (testing backslash escapes in sequences
# and macros) "\C-x\\": "\\"

# zAKL@MAET W KAWY~AKI TEKUJEE IL1 PREDYDU]JEE SLOWO

"\C‘Xq“ : "\eb\"\ef\" n

# dOBAWLQET PRIWQZKU DLQ OBNOWLENIQ STROKI, KOTORAQ NEPRIWQZANA
"\C-xr": redraw-current-line

# rEDAKTIROWANIE PEREMENNOJ W TEKU]EJ STROKE

"\M-\C-v": "\C-a\C-k$\C-y\M-\C-e\C-a\C-y="

$endif

# ISPOLXZOWATX WIZUALXNYJ ZWONOK, ESLI ON DOSTUPEN
set bell-style visible

# NE UREZATX SIMWOLY PRI ~TENII DO 7 BIT

set input-meta on

# POZWOLQET WWOD SIMWOLOW iso-latini, WMESTO 1Z PREOBRAZOWANIQ K
# POSLEDOWATELXNOSTQM S Meta-PREFIKSOM

# prefix-meta sequences

set convert-meta off

# OTOBRAVAET SIMWOLY NEPOSREDSTWENNO S USTANOWLENNYM WOSXMYM BITOM, A NE
# W WIDE ZNAKOW S Meta-PREFIKSOM

set output-meta on

# ESLI SU]JESTWUET BOLEE 150 WOZMOVNYH ZAWER[ENIJ SLOWA, ZAPROSITX
# POLXZOWATELQ, HOMET LI ON WIDETX IH WSE

set completion-query-items 150

# dLQ FTP

$if Ftp

"\C_Xg"I "get \M_?u
"\C-xt": "put \M-7"
"\M-.": yank-last-arg
$endif
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21.4 lIpuBsasbiBaembie koMmaHObl Readline

OTot pasmen onucbiBaeT koMauabl Readline, koTopbie MOryT OBITH MPUBSI3aHBI K TOCIIEIOBA~
TEJIBHOCTSAM KJIABUIII.

21.4.1 KomaHabl OJjis mepeMernieHust

beginning-of-line (C-a)
[IepemecTnThCS B HAYAIO TEKYILEH CTPOKH.

end-of-line (C-e)
[IepemecTuThbCsT B KOHEIl CTPOKM.

forward-char (C-f)
[IepemecTuThbCsT Ha OMUH 3HAK BIIEPEL.

backward-char (C-b)
[lepeMecTuThCa Ha3am Ha OOUH 3HAK.

forward-word (M-f)
[IepemecTuThCs Briepen Mo KOHIIA CIEnyomero ciiosa. CiioBa cOCTaBIIAIOTCI U3 OyKB

u nudp.

backward-word (M-b)
[TepemecTuThest Ha3am K HaYaay TEKYIErO WM Mpenbiayinero cjiosa. CiioBa co-
CTABJIAIOTCS U3 OYKB 1 Iudp.

clear-screen (C-1)
OunCTUTE DKpaH U epeprcoBaTh TEKYIIYI0 CTPOKY, OCTaBIIdd ee HaBepXy SKpaHa.

redraw-current-line ()
OGHOBUTH TEKYIIYIO CTPOKY. 110 yMOTYaHWIO He IPUBA3aHA.

21.4.2 KomaHObI OJIsi MAHUITYJISIIAN UCTOPUEN

accept-line (Newline, Return)
BBon ¢Tpoku He3aBuCHMO OT MOJIOXKeHUs Kypcopa. Eciu cTpoka HemycTa, 106aBUTh
ee K CIuCcKy mcropun. Ecmm oTa ¢Tpoka OblIa CTPOKOI MCTOPHUM, TO BOCCTAHOBUTH
CTPOKY UCTOPUU JI0 €€ MEPBOHAYATIBLHOTO COCTOSIHUS.

previous-history (C-p)
[TepemecTuThes ‘BBEPX’ MO CHOUCKY UCTOPUM.

next-history (C-n)
IlepemecTurhest ‘BHU3' IO CIUCKY HCTODHH.

beginning-of-history (M-<)
IlepemecTuThCs K IEPBOI CTPOKE UCTOPUH.

end-of-history (M->)
ITepemecTuThCs B KOHEIT NCTOPUHU BBOAA, TO €CThb K CTPOKe, KOTOpas celvac permax-
TUPYETCSI.

reverse-search-history (C-r)
OO6GpaTHBIN ONCK HAYMHAS ¢ TEKYIIE CTPOKW U TEePEMEIasch IO Mepe HeoOXOomu-
MOCTH ‘BBEPX’ IO MCTOPUU. DTO HAPAIITMBAEMBIN TOUCK.
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forward-search-history (C-s)
[Ipsmoit monck HAUMHAS C TEKYIIEH CTPOKU U IMEPEMEITAsICh IO Mepe HeOOXOMUMOCTHI
‘BHM3’ TI0 UCTOPUM. DTO HAPAIIUBAEMBIN TIOUCK.

non-incremental-reverse-search-history (M-p)
OO6paTHBIN TONCK HAYMHAS C TEKYIIEH CTPOKM I IePEMEIasch IO Mepe HeoOXOmu-
MOCTH ‘BBepxX’ IIO HCTOPUU, UCIOJIb3Ys HEHAPAIIUBAEMBIH ITOUCK CTPOKHU, 3aIaHHON
TIOJIB30BATEIICM.

non-incremental-forward-search-history (M-n)
[Tpsivoit monck HAYIHAS ¢ TEKYIIeH CTPOKM I IEPEMEITIAsCh IO Mepe HEOOXOMNMOCTI
‘BHI3’ 10 WCTODPIHI, ICIONB3YsT HEHAPAIIINBAEMBIN [TONCK CTPOKU, 3aIaHHON MIOIIB30-
BaTEJIEM.

history-search-forward ()
[IpsiMoll TOMCK B MCTOPUM CTPOKM CUMBOJIOB MEXKIy HAYAJIOM TEKYINEl CTPOKU W
TOUKOI. DTO HeHAPAIIMBAEMBIN ToncK. [1o yMOmuaHmo 5Ta KOMaHIa He IPUBSI3aHA.

history-search-backward ()
OO6paTHBIN TONCK B UCTOPUU CTPOKHU CHMBOJIOB MEXIY HAYAJIOM TEKYIIEH CTPOKU 1
TOYKON. DTO HeHapanusaeMblil mouck. [lo ymomganuio sTa KOMaHna He IPUBSI3aHA.

yank-nth-arg (M-C-y)
BeraBuTh mepBBIl apryMeHT HpPEenblIylneil KoMaHabl (0GbIYHO BTOPOE CIIOBO IIpe-
neimyiein crpokn). C apryMeHToM 1, BCTABJISeT N-HOE CJIOBO U3 MPEMBILYIIeN KO-
MaHABI (CI0Ba B MPENBIAYIIEN KOMaHIe HaunHAoTCs co coBa (). OTpunarenbHblil
apryMeHT BCTaBJISIET N-HOE C KOHIIA CJIOBO IIPENBIAYIIIEN KOMAHIIBI.

yank-last-arg (M-., M-_)
BeTaBuTh MOCIIEMHUIT apTyMEHT TPEBIIYINell KOMAHIbL (MOCTIeHEe CIIOBO TIPEIbl-
mytero sinementa uctopun). C aprymeHToM, BemeT ce6s TOUHO Tak ke, Kak yank-
nth-arg. [locienoBaTenbube BEI30BLI yank-last-arg mepeMernarT Ha3al M0 CIIHC-
Ky MCTOPUM, BCTABJISAS TOCJCIHUN aPTyMEHT KAXKIO CTPOKU MO OYepEIH.

21.4.3 Komauabel s n3MeHEeHNs TeKCTa

delete-char (C-d)
Y nanuTh CUMBOJI B TO3UIUHU Kypcopa. Kciu Kypcop HAXOmUTCsl B HAYAJE CTPOKU, B
CTPOKe HeT CHMBOJIOB U TOCJIeNHUN HaOpaHHBIN 3HAaK He ObLI npuBsizaH K delete-—
char, Bo3paraeT EOF.

backward-delete-char (Rubout)
YmanmuTe CUMBOM 3a KypcOpoM. YHCIIOBOI mapamMeTp MPENIuChIBACT YHUYTOXKATh
CUMBOJIBL, & HE yIAJIATh UX.

forward-backward-delete-char ()
Y maauTh CUMBOJT IO KYPCOPOM, €CJIN He HAXOMUTCS B KOHIIE CTPOKM, B 9TOM CIIyUae
yIoajisieTcs CUMBOJ 3a KypcopoM. Ilo ymMomuanuio, sTa QyHKINS HE TPUBSI3aHA K
KaKON-I100 KJIaBUIIIE.

quoted-insert (C-q, C-v)
Ho6aBuThb B CTPOKY CIEMYIOIINN BBEOCHHBIN 3HAK, KAKUM Obl OH HEU Obul. Takum
00pa3oM MOXKHO BCTaBUTb IOCIIENOBATEIBHOCTD KJIABUII, HampuMmep C-q.

tab-insert (M-TAB)
Bcerapurs 3nak Tabyiamun.
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self-insert (a, b, A, 1, !, ...)
OTH cIMBOIIEI BCTABIISIIOT caMu cebs.

transpose-chars (C-t)
[TepemecTuTs 3HaK IEpen KypCOpPOM BIEDEN 3a 3HAK IO KyPCOPOM, TaKiKe IepeMe-
mast Kypcop Biepen. Ecium Touka BCTaBKH HAXOOUTCS B KOHIIE CTPOKU, TO IIepecTa-
BUTH MOCJEOHUE IBA 3HAKA B CTpoke. OTpuiarenbHble apryMEHTHI He OKa3bIBAIOT
EeCTBUA.

transpose-words (M-t)
[TepemecTuTH CIIOBO MEper TOUKOIL 38 CIIOBO MOCTe TOUKN. Takike mepeMeraer TOUKy
38 9TO CIIOBO.

upcase-word (M-u)
[lepeBecTr B BepxXHUII perucTp Tekyiree (uan ciemyoriee) ciaoBo. C oTpunaress-
HBIM apryMEeHTOM, II€PEBOAUT B BEPXHUI PErUCTD IPenbIaylliee CIOBO, HO HE Iepe-
MelaeT Kypcop.

downcase-word (M-1)
[lepeBecTn B HMXKHUMIT perucTp Tekyiee (mmm crenyroiee) cioo. C oTpunaress-
HBIM apPryMEHTOM IEPEBONUT B HIUKHUN PETUCTP MPEObIOYIIee CIOBO, HO He Iepe-
MEIIAaeT KypCop.

capitalize-word (M-c)
[TepeBecTu TekyIee (MIn OpenbIAYINee) CIOBO B HIZKHUI PETUCTD C IEPBOI 3ariIaB-
woit 6yksoii. C oTpuliaTeIbHBIM apryMEeHTOM, OeACTBYeT Ha MPEIbIIyIIee CJI0BO, HO
He MepeMEIaeT Kypcop.

21.4.4 YHUUYTOXEHNE U BOCCTAHOBJICHUE

kill-line (C-k)
yHI/I‘{TO}KI/ITb TEKCT OT TOYKU OO KOHIIA CTpOKI/I.

backward-kill-line (C-x Rubout)
YHUYTOXRIATE Ha3al OO Hadaaa CTPOKH.

unix-line-discard (C-u)
YHUYTOXUTH HA3ad OT Kypcopa OO Havaja TEKYIeH CTPOKM.

kill-whole-line ()
YHUYTOXNUTH BCE CUMBOJIBL B TEKYIIIENl CTPOKE, HE3aBUCUMO OT mo3uiuu Touku. 1lo
YMO/ITYaHUIO 3Ta (PyHKIU HE IPUBI3aHA.

kill-word (M-d)
YHUUTOXKUTH OT TOYKK MO KOHIIA TEKYIIIero CJIOBa, WJIU, €C/IH KYPCOP HaXOMUTCS
MEXIY CIIOBAMU, MI0 KOHIIA CJICMYIOIIETO CJIOBA. | PAHUIIBI CJIOBA TAKWUE XKe, KaK JII
forward-word.

backward-kill-word (M-DEL)
YHUUTOXKUTH CJIOBO 3a TOYKOU. |'pAHUIILI CJIOBa Takume ke, Kak mis backward-word.

unix-word-rubout (C-w)
YHIUTOXKAET CIIOBO 38 TOYKOM, WCIOJBL3YS B KadeCTBE I'PDAHUIILI CJIOBa IIPOOEJIHI.
YHUUTOXKEHHBI TEKCT COXPAHSIETCS B KOJIBIIEBOM CIINCKE YHUITOXKEHUH.

delete-horizontal-space ()
YnanuThb Bce mpoOeBI M 3HAKM Taly/Isnuu BOKpPYr Touku. Ilo ymomdanwmio sta
(OYyHKIUS He IPUBI3aHA.
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kill-region ()
YHUUTOKUTE TEKCT B TEKyIIed o6aacTu. DTa (yHKIWMS MO0 yMOIYAHUIO HE TPUBSI-
3aHA.

copy-region-as-kill ()
KomupoBars TekcT obmactu B 6ydep YHUUTOXKEHUs, TaK ITO OH MOXKET OBITH Cpasy
BOCCTAHOBJIEH. DTa KOMAHIIA TI0 YMOJUAHWIO HE TPUBI3aHA.

copy-backward-word ()
KomupoBars cimoBo mepen Toukoir B Oydep yHUYTOXKeHUI. ['paHWUIBI cllOBA Takume
XKe, Kak mis backward-word. DTa KOMAHIA MO YMOJIJIAHUIO HE MPUBI3aHA.

copy-forward-word ()
KomupoBars c10BO, cremyroriee 3a TOYKON, B Oydep yHuITOXKEeHNA. | paHuIlsl ¢j1oBa
Takue xke, Kak mjist forward-word. OTa KOMaHIa IO YMOJUYAHUIO He MPUBI3aHA.

yank (C-y)
BoccTaHOBUTH BEPIINHY KOJIBLIEBOTO CIUCKA YHUUTOXKEHUil B Oydep B TEKyIILyIo
HO3ULUIO KYPCOpA.

yank-pop (M-y)
[ukmmdyecknii COBAT KOJBIEBOTO CIIMCKA YHWYTOXKEHNH 1 BOCCTAHOBJICHNE HOBOI
BeplIHBL. BEBI MOXKeTe UCIOIB30BATH 9Ty KOMAHIY TOJIBKO €CJIU IIPEeNbIIyIel KO-
MaHIoi OBl yank mim yank-pop.

21.4.5 OmnpenesieHne YNCJIOBBIX ITapaMeTPOB

digit-argument (M-0, M-1, ... M-)
HobaBuTh 5Ty nudpy K BBOOUMOMY apLyMeHTY, WM HadaThb HOBBIM apryMeHT. M-
HaUMHAET OTPHULIATEILHBIN apTyMEHT.

universal-argument ()

D70 mpyroit cnocob 3amarh apryMenT. KEciu 3a 5TOl KOMAHIOW CIEMYIOT OMHA, WJIH
HECKOJIBKO MHUMP, BO3MOXKHO CO 3HAKOM MWHYC B HAYaJje, TO OHU ONPENe/ISIOT ap-
rymeHT. Ecau 3a xomanmon ciaenyoT 1udpbl, TOBTOPHOE BBHIMOJIHEHNE universal-
argument 3aKaHYMBAET UNCIOBOM apryMeHT, a B IPOTUBHOM CIIydae OH UTHOPUPY-
ercs. B ocobom ciydae, ecium HEMOCPENCTBEHHO 3a 9TON KOMAHIOW CJICMyeT WiIn
nudpa, UIn 3HAK MUHYC, apryMeHT OJIsl CJIeYIOIIeNl KOMaHIbl YMHOXKAETCS Ha Ue-
Toipe. V3HaUaIbHO apryMEeHT PaBeH €OUHUIE, TaK UTO BHITOJIHEHUE 3TON (PYHKIIN
TIEPBBIN pa3 [elaeT ero paBHBIM UeThIPEM, BTOPON pa3—IIeCTHAIIATH, U TaK JTajiee.
ITo ymomuanuwio sTa QYHKIUS He IPUBA3AHA K KIIABHIIIE.

21.4.6 Readline BBOouT 3a Bac

complete ((TAB))
[IerTaeTcs 3aBepIINTh TEKCT mepen KypcopoM. HeficTBue GyHKINT 3aBUCUT OT IPHU-
noxenns. OO6BIYHO, ecIM BbI BBOAUTE UM (Dailfia, BLI MOXKeTe BBIIOIHHUTL 3aBep-
IeHue uMeHn (aiiia; eci Bbl BBOOUTE KOMAHIY, BBl MOXKETE 3aBEpIINTH KOMAHIY;
eciu BBomuTe cuMBoa miist GDB, MoxkeTe BLIIOIHUTE 3aBepIIeHNe UMEHI CHMBOJIA;
ecii BbI BBOAUTE NepeMeHHYIO Mg Bash, MoxkeTe 3aBepIIMTh UMs IepeMeHHOH, 1
Tak majee.

possible-completions (M-7)
[lepeuncanTs BO3MOXKHBIE 3aBEPIIIEHUST TEKCTA IEPel KYPCOPOM.
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insert-completions (M-*)
BeraBuThs Bce 3aBepilieHHsI TekcTa Iepen TOUYKOW, KOTOphIe ObLIM OBl CO3MAHDI
possible-completions.

menu-complete ()

Anasnornuno complete, HO 3aMeIlIaeT 3aBEPIIAEMOE CJIOBO ONHEIM COBIIAIEHIEM W3
CIICKa BO3MOXKHBIX 3aBepiieHnil. IloBropsiemoe BbInoOIHeHNe menu-complete 06xo-
AT CIIACOK BO3MOYKHBIX 3aBEPIICHNIT, BCTABIIA KaXI0e COBIANEHNUE O odepenn. B
KOHIIE CITICKA, 3aBEPIICHNIT M3IA€TCS 3BYKOBOM CUTHAJ U BOCCTAHABIMBACTCS MCXOI-
HBIT TEKCT. APIyMEHT N IepeMeIlaeT Ha 1 MO3UIUI BIEpe B CIIUCKE COBIIAICHUI;
OTPUIATENbHBI apIyMEHT MOXKET HCIIOIB30BATHCS IS MIEPEMEIIEHNs 0 CIHCKY
Ha3an. JTa KOMaHIa IpeqHa3HAUAeTCs OIS IPUBSI3KA K (TAB), HO ITO YMOJIYAHUIO He
[IpUBSI3aHA.

delete-char-or-list ()
YnansgeT 3HAK B IO3ULNU KypCOpa, €CIU OH He HAXONWTCSI B HAdaje WIN KOHIIE
crpoku (kak delete-char). Ecmm kypcop HAXOOUTCS B KOHIIE CTPOKH, IIOBEICHUE
AHAJIOTUYIHO possible-completions. DTa KOMaHOA [0 YMOIIAHUIO He IPUBI3AHA.

21.4.7 KnaBuaTypHbIE MAaKPOCHI

start-kbd-macro (C-x ()
Hauarh coxpameHne BBOOMMBIX CUMBOJIOB B TEKYIINI KJIABUATYPHLIA MaKpPOC.

end-kbd-macro (C-x))
[IpexpaTuTh COXpaHeHHE BBOOUMBIX CHMBOJIOB B TEKYIIUI KJIABUATYPHBII MaKpPOC
U 3aIlOMHUTDL €r0 OIpeNesIeHue.

call-last-kbd-macro (C-x e)
BroimomHuTh mOCHEIHUI OMPENeIeHHBI KIABUATYPHBIA MAKPOC, BBIBOMS CHMBOJIBI
Makpoca Tak, KaK eciIu Obl OH HabumpaJicsi Ha KJIaBUATYPE.

21.4.8 HekoTopble npyrue KOMaHIbI

re-read-init-file (C-x C-r)
Cuurarh cogepxkanue daiijia inputrc, ¥ TOOKIIOYATE JIIOObIE HAWIEHHBIE TaM IIPU-
BSI3KU KIIABUII U TPUCBOCHUS TTEPEMEHHBIX.

abort (C-g)
[IpepBaTh TEKYIyIO0 KOMaHIy PENaKTUPOBAHUS U M30ATh 3BYK Ha TepMuUHAIE (3a-
BUCUT OT yCTaHOBKEU bell-style).

do-uppercase-version (M-a, M-b, M-x, ...)
Ecmu mMeTadunnpoBaHHBIA 3HAK X HAXOMUTCS B HIKHEM PEruCTpe, BLITOJIHUTHL KO-
MaHIy, MPUBI3aHHYIO K COOTBETCTBYIOIIIEMY CHMBOJIY B BEPXHEM PErUCTPE.

prefix-meta ((ESC))
MeraduuupoBaTh CIIEOYIONIUN BBENEHHBI BAMEU CHMBOJI. DTO IJis KJIABUATYD, HE
nmerornux Kiaasuimu Meta. Beon ‘(ESC) £’ skBuBasienTeH BBomy M-f.

undo (C-_, C-x C-u)
Hapammsaemas oTMeHa, 3allOMUHAeMas OTACIBLHO IS KaxKIoil CTPOKN.

revert-line (M-r)
OTMeHUTh BCe M3MEHEHWs, CHOEJIAHHBIE B DTOH CTPOKE. DTO aHAJOTMYHO BBIMOJIHE-
HUIO HOCTATOYHOTO YHC/Ia pa3 KOMaHIbl undo, YTOOBI BEPHYTHCSI B HAYAJIO.
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tilde-expand (M-~)
BBINOTHUTE pacKpbIBaHWE 3HAKA THUIIBIBL IUIs TEKYIIETO CIIOBA.

set-mark (C-Q)
YcTaHoBUTH OTMETKY B TEKyIIeill Touke. Eciu 3amaH 4ucioBoll apryMeHT, OTMETKA,
YCTAHABINBAETCS B yKA3aHHON O3WITAH.

exchange-point-and-mark (C-x C-x)
IToMerATH MecTaMHU TOUKY M OTMeTKy. Tekyllas HO3unus Kypcopa yCTaHABJINBa-
€TCs B COXPAHEHHYIO IMO3WINIO, & CTapoe IIOJIOKEHUE KypPCOpa 3aIllOMUHAETCS KaK
OTMeTKa.

character-search (C-])
CunThIBAETCS CUMBOJI, M TOUYKA IMIEPEMEIIAETCS K CIICMYIOIIEMY MOSBIIEHUIO TOrO
cuMBoia.  OTpUIATENbHBI apryMEeHT I[IPOU3BOMUT MOUCK BXOXKIEHUS CUMBOJIA B
oOpaTHOM HaIpaBIIEHUM.

character-search-backward (M-C-])
CunThIBaeTCsSI CUMBOJI, U TOYKA MMEPEMEITAETCS K MPEIBIIYIIEMY MOSIBIEHIIO 5TOTO
cuMBoia. OTpunaTeIbHLIN apryMeHT TPOU3BOMUT MTOMCK IOC/IEMYIOIINX BXOXK ICHUT
CIIMBOJIA.

insert-comment (M-#)
3HaueHne mepeMeHHOR comment-begin BCTABIIETCS B HAYAIO TEKYIEH CTPOKHU, 1
CTPOKa BBOOUTCSI, TaK KakK ecju Obl ObLI BBEIEH 3HAK BBOLA CTPOKM.

dump-functions ()
HameuaTaTts Bce GyHKIMEN 1 UX TPUBA3KU K KITABUINIAM B BhIXOmHON mOTOK Readline.
FEcnu 3aman ducioBoit apryMeHT, BBIBOL POPMATUPYETCS TaK, UTO OH MOXKET OBITH
chenaH yacTbio daiina inputre. Ilo ymomyanuio, sTa KOMaHIa He IPUBA3AHA.

dump-variables ()
Hameuarars Bce ycTaHaBImBaeMble MEPEMEHHBIE W UX 3HAUEHUS B BBIXOIHON MOTOK
Readline. Ecau 3aman uucimoBoit apryMeHT, BBIBOI (POPMATHUPYETCS TaK, UTO OH
MOXeT OBbITH CIeJaTh 4YacThbio (ailyia inputrc. DTa KOMaHOA II0 YMOJIYAHUIO HE
MpUBsI3aHA.

dump-macros ()
Hameuarars Bce mocmenoBaTensHOoCTH Kitauilnl Readline, mpuBs3anHubie K MaKkpocaM,
¥ BBIBOOMMBIE UMW CTPOKU. KCam 3amaH YuCIOBOW apryMeHT, BBIBOH GOPMATHUPY-
eTCsl TakK, YTO OH MOXKeT ObITh CHe/IaH JacTbhbio (dalia inputrc. DTa KOMaHIa IO
YMOJTYAHUIO HE IIPUBSI3aHA.

21.5 Pexum vi Readline

Xots 6ubauoreka Readline me mMmeer mommoro mabopa QYHKIINN PENAKTUPOBAHUS Vi, OHA
BCE K€ CONEPXKUT MNOCTATOYHO IJIs MPOCTOTO pemakTupoBaHus cTpoku. Pexum vi Readline
pyHKIMOHUPYET TakK, KaK OIpenesieHO B cTannapte POSIX 1003.2.

1% MHTEPaKTUBHOTO TMEPEKIIOUCHUS MEXKIY PEXUMAMU PEHAKTUPOBAHUSI emacs U Vi, uc-
nosb3yiite komanmy M-C-j (toggle-editing-mode). Ilo ymomuanmio, Readline ucmomssyer
pEXUM emacs.

Korma Bbr BBOmUTE CTPOKY B pEXUME Vi, BBl YK€ HAXONUTECh B PEXKUME ‘BCTABKU , KAK €C-
nu Obl Bl HaOpamu ‘i’. Haxartue MEPEeKTI0YaeT BaC B ‘KOMAHOHBIN PEXUM, B KOTOPOM
Bbl MOXKETe PeHaKTUPOBATH TEKCT CTPOKM CTAHOAPTHBIMU KJIABHUIIAMU IIEPEMEIleHus Vi, IIe-
PEMEIAThCA K MPEeNbIIYIIIIM CTPOKAM HCTOPUEM IOCPEICTBOM ‘K’ U K IOCJEOYIOIINM CTPOKAM
IOCPENCTBOM ‘j’, U Tax masiee.
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22 Wcnonb3oBaHUE NCTOPUM B MHTEPAKTUBHOM
pexunmMe

OTa riaBa OMUCHIBAET, KAK MCIOIB30BaTh Oubmmoreky GNU History mHTEpakTUBHO, ¢ TOUKM
3penns monb3oBaTess. OHa HOMKHA PACCMATPUBATHCS KAK PYKOBOICTBO MOTB30BATEITS.

22.1 PackpbiBaHUE UCTOPUN

bubnumorexa History obecneunBaeT cpemncTBa pacKpbIBAHUS NCTOPUM, TTONOOHLIE ITPEIOCTAB-
msieMbIM csh. DTOT pasmesnr onmuchbIBAeT CUHTAKCUC, UCTIOMB3YIONINNCS T YIPABICHUS WHHOP-
MaIen NCTOPUU.

PackpriBanue ncTopum BBOOUT CJIOBA U3 CIKUCKA, MCTOPUU BO BXOMHOW MOTOK, OOJerdas Io-
BTOpEHIE KOMAaHI, BCTABKY apryMEHTOB MPENbIAYIIell KOMAaHIbl B TEKYIIIYIO CTPOKY BBOLA, W
OBICTpOE yCTpaHeHUe OMINOOK B IPENbIIYIIell KOMaHTIE.

PackpriBanne ncropun mpoucxonuT B nBa srarna. [lepBbIil 3aK/TI0UaeTCs B ONPENESIeHnN, Ka-
Kasi U3 CTPOK CIUCKA MCTOPUU MOJIKHA KCIIOIB30BATHCS B Ipolecce 3aMeHbl. Ha BTOpoM sTarme
BBIOUPAIOTCS YACTH STON CTPOKU IJTsl BKIIIOUeHUS B TeKyly. CTpoka, BEIOpAHHAS W3 UCTOPUM,
naseiBaercst SOBYTIEM, a ucmonbsoBanubie yactu HaszbBatoTcst SLOWAMI.  CyrmecTBytor pas-
sumaasie MODIFIKATORY mis mamumynupoBasus BeIOpaHHBIME ciaoBamu. (CTpoka pas3buBaeTcst
Ha CJIOBa TaK e, Kak 9TO meraeT Bash, Tak 4TO HECKOIBKO CJIOB, 3aK/IIOUEHHBIX B KaBbIU-
KI, PAacCMATPUBAIOTCS KAaK OMHO CJIOBO. PackphIBaHWS MCTOPUU BBOMSTCS MOSBIICHHEM 3HAKA
PaCKpPBIBAHUS UCTOPUM, IO YMOTIAHTIO !,

22.1.1 YkazaTeiiu coobITUN

YkazaTens COOBITHI IBJISETCS CCHIJIKON Ha 3aIlCh KOMAaHTHOI CTPOKM B CIIMCKE MCTOPUU.

! HawaTh momcTaHOBKY mCTOPUM, €CIU TOMBKO 3a ! He ciemyeT mpobest, 3HaK Tabyis-

[UH, 3HaK KOHIIa CTpoku, ‘=" wmm ‘(.

'n CocnaThcs HA KOMAHIHYIO CTPOKY ¢ HOMEPOM 1.
'-n CocnaThest HA KOMAHIHYO CTPOKY, OTCTOSIIYIO HA N CTPOK HA3AIl.
' CocaThbes Ha MPEOBIAYIINYI0 KOMAHIY. DTO CHHOHUM s ‘!-17.

ISTROKA  CocnaThbes Ha caMyro MOCIEIHIOKn KOMaHIy, HaunHaworryocs co STROKI.

1?STROKA[?]
CocnaTbcss Ha caMyio IIOC/IEOHIOID KOMaHmy, comepxkarryio STROKU. ‘?" B konIe
MOXKeT ObITH OIYIIIEH, €CJIN 3HaK HOBOU CTPOKHU ciemyeT HememieHHO 3a STROKOJ.

~STROKA1~STROKA2~
Bricrpas momcramoska. IloBropsier mocnemuioio komammy, 3amenss STROKUI ma

STROKUZ2. DxBuBamenTro !!:s/STROKAI/STROKA2/.

# Bces xomamnnas cTpoka, BBEIEHHAS O TOTO MOMEHTA.

22.1.2 YkazaTejiu CJIOB

YkaszaTenn CJIOB UCIOJIB3YIOTCS I BBIOOPA XKejlaeMbIX CJI0B u3 cobObiTus. Crernudukarius
COOBITHS OTHEIAETCS OT yKas3aTessd CI0Ba OBOETOUMEM. KIro MOXKHO ONyCTUTDL, €CiIM YKAa3aTelb
cioBa HaumHaercsa ¢ 77, ‘§7 k7 =7 mm ‘Y. CroBa HyMepyHOTCS OT Hadaja CTPOKHU, IPH-
YeM mepBoMy CioBy mpucBamBaeTcs HoMep 0 (Homb). CioBa BCTABISIOTCS B TEKYIILYIO CTPOKY,
pa3geJeHHble ONMHOYHBIMNI HpO6eHaMI/I.

Hampuwmep,

I 0603HAYAET MPENbIIYIIYIo KOMaHIy. Korma BeI 9TO BBOAUTE, IPEOLIAYILIAs KOMAHIA
TIOBTOPSIETCS OOUH K OTHOMY.
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0003HAYAET MOCIENHUN APTYMEHT IPENbIIYIIell KOMaHIbl. JTO MOXKeT ObITh COKpa-
1eHo kax !$.

obo3HayaeT BTOPOM apryMEHT caMOl IOCJIeHEeN KOMAaHIbl, HAauMHABIIENCSI ¢ OYKB
fi.

Bor ykazarenu cmnos:

0 (NOLX)

n

$
b

Xk

Hymesoe coo. [ljis MHOTUX MPUIIOKEHU, 9TO KOMAHIHOE CJIOBO.
N-HOE CJIOBO.

IlepBoIlt apryMeHT, TO €CTh CJIOBO 1.

[Tocenauit apryment.

CnoBo, COOTBETCTBYOIIIEE cAMOMY TIociienueMy moncky ‘7STROKA?’.
Huamazon cios; ‘0-y’ cokpalaeTcs Kak =y’ .

Bce cnoBa, 3a uckmouernumem Hyseporo. OTo cuHOHUM mis ‘1-$’. Ilaxe eciu B
COOBITUN MMEETCSI TOJIBLKO OIHO CJIOBO, MCIIOIL30BAHUE ‘*’ HE SBJISETCS OIINOKON; B
9TOM CJIydae BO3BpAIAeTCs IIyCcTas CTPOKA.

Cokparmienue st ‘x—$’

Cokparaer ‘x-$’ kak ‘x*’, HO OIyCKaeT IOC/IEIHEE CJIOBO.

Fcnm ykaszarens ciaoBa 3amaeTcs 6e3 yKa3zaHWs COOBITHUS, B KQUeCTBE COOBITHUS MCIOIB3YETCS
IpenbIIyIas KOMaHIA.

22.1.3 MonudukaTopnl

ITocie meobsa3aTEILHOTO YKa3aTeJd CJI0Ba, Bbl MOXKETe H00AaBUTHL MOCIEOOBATEILHOCTD U3 OM-
HOro uim 6oJee CJIEOYIOIIUX MOI[I/I(I)I/IKaTOpOB, nepen KaxXabIM U3 KOTOPBIX CTABUTCI OBOETOYME.

h YnaauTh 3aKIIOUNTEIBHYI0 KOMIIOHEHTY WMEHU IIyTH, OCTABIISAS TOJBKO HAUYAIb-
HYIO.

T Ynanuts 3akmrounTenbHbl cyddurc, nmerormit dopmy ‘. SUFFIKS’) ocrasmss 6a-
30BO€ WM.

e Y nanuTh Bce, KpOMe 3aKII0UNTEILHOTO cyddurca.

p Hameuarats HOBYIO KOMaHIy, HO HE BBIIOTHSITD €€.

s/STAROE/NOWOE/
Samenuts meppoe mossiienune STAROE ma NOWOE B crpoke cobwitus. Ha mecte */’
MOXKET HUCIOIB30BATHCS JTIOO0N pasmenuTens. Pasnennrent MOXeT ObITh BKITIOUEH
B STAROE mmum NOWOE ¢ momortisio o6paTtroir kocott uepThl. Eciu B NOWOE mosiBristercst
cuMBo ‘&', on 3amensieTcs vHa STAROE. OmuHouHas oOpaTHAs KOcas IepTa SKPAHUPY-
eT ‘&’. 3akIIoUnTeIbHBIN PA3NeTUTENb HeoOA3aTENIeH, €CIIN OH ABJISETCS TIOCITICMHIM
CUMBOJIOB BO BXOIHOHW CTPOKE.

& [ToBTOPUTEL TPENBIAYIIYIO TOACTAHOBKY.

g Bemut mpuMeHnTh M3MEHEHUS KO BCEU CTPOKe coObITUs. Mcmomb3yeTcss BMeECTe ¢

‘s’, kax B gs/STAROE/NOWOE/, wmm ¢ ‘&’.
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IIpunoxenue A ®dopmaTupoBaHUe OTOKYyMEHTAIIAN

Bommyck 4 GDB comepxut yxke oThOpMATUPOBAHHYIO CIPABOYHYIO KapTOUKY, TOTOBYIO K
neuatn ¢ PostScript mmm Ghostscript, B momkarasmore ‘gdb’ IJIaBHOTO MCXOMHOTO KaTajoral.
Ecmu Bol MoxkeTe ncnonbszoBaTh PostScript miau Ghostscript ¢ BamuM npuaTEpOM, BBl MOXKETE
pacrmedaTaTh CIIPAaBOYHYIO KapTOUKYy HeMmemyeHHO u3 ‘refcard.ps’.

Brimyck Takxe BKITIOYAET MCXOMHBIN TEKCT CIIPABOYHON KAPTOUKHW. BBl MOxeTe 0TdHOpMATH-
poBarh ee mpu oMot TEX, Habpas:

make refcard.dvi

Cnpasounas kaprouka GDB paspaborana s meuatu B pexkume landscape na Gymare ame-
pukanckoro pasmepa “letter”; To ects ma mmcrte mmpuuon 11 m BeICOTOR 8.5 mIomoB. Bor
MOJKHBI OyieTe yKa3aTh 5TOT (GopMaT mevaTh B KaUecTBe KIToUa K Balllell IporpaMMe BBIBOIA
DVI.

Bea OOKYMEHTAaI OJIs GDB mocraBiageTcs Kak 9acTh MAIITHHO-CUNTHIBAEMOIO oucTpudy-
tuBa. llokymenTarus wanucana B popmare Texinfo, KOTOPBIN SIBIIETCS CUCTEMON TOCTPOEHUS
NOKYyMEHTAIINN, UCIOIb3YIOIIeN ONUH UCXOMHBIN (hailjl, IJIs CO3NAaHUS KaK WHTePaKTUBHOTO, TakK
U TeYaTHOTO PYKOBOICTBA. BBI MOXeTe MCIOIb30BaTh ONHY u3 KoMaum dbopmaTtupoBanus Info,
9TOOBI CO3MATH MHTEPAKTUBHYIO Bepcuio nokyMmeHTanuu, n TEX (uin texi2roff) mius cosmaHums
TevaTHON BEPCUU.

GDB BrmouaeT yxe 0ThOpMATUPOBAHHYO KOIMU MHTEPAKTUBHON Bepcuu Info sToro pyko-
BoIcTBa B mopkarasore ‘gdb’. OcuoBHo#t daiin Info— ‘gdb-5.0/gdb/gdb.info’, ou ccbimaeTcs
Ha nomunHeHHBbE daiel ‘gdb.info*’ B ToM ke kKaTasiore. B ciyuae HEOOXOOUMOCTH, BBl MOKe-
Te pacnedaTaTb 3TN HANIBl, WX IPOYNTATh UX B JIIOOOM PemakTope; HO WX Jlertde IPOUNTaTh,
UCHosb3ys noncucteMmy info B GNU Emacs unu aBToHOMHYIO TporpaMmy info, MOCTYIHYO Kax
qacTh nucTpubyTuBa GNU Texinfo.

Ecnmu Bbl xoTUTE dopmarupoBaTh dTu Info-dailyiel caMOCTOATEILHO, BaM HYXKHA ONHA U3
nporpaMmm dopmarupoBanus Info, manpumep texinfo-format-buffer mwau makeinfo.

Ecnu y Bac ycranosiena nporpamMa makeinfo, 1 BbI HAXOOUTECh Ha BEPXHEM YPOBHE Mepap-
xun karasnoroB GDB (‘gdb-5.0" B ciyuae Bepcun 5.0), BbI MoxkeTe co3naTh daitn Info, HaGpas:

cd gdb
make gdb.info

Ecnu BBl X0THTE CHOPMUPOBATH U pacHedaTaTh KOIUN 3TOI0 PYKOBOICTBA, BaM HyXeH TEX,
porpaMMa MeYaTH ero BBIXOMHBIX DVI-daiinoB u daitn onpeneneruit Texinfo ‘texinfo.tex’.

TEX—>sT0 mporpamma GhopMaTUPOBAHUS; OHA He TedaTaeT Gaillbl HEIOCPENCTBEHHO, a CO-
30aeT BBIXOOHBIE (hailibl, HaseIBaeMble DVI-dainamu. UToOb HamevaTaTh CHOPMATUPOBAHHBIN
MOKYMEHT, BaM HYXKHa IporpamMma mnedaru DVI-daimoB. Eciau B Bammein cucTteme yCTAHOBIIEH
TEX, B HEll, BO3MOXHO, €CTh Takas mporpammva. Kaxyio TOYHO KOMAHIY HYKHO HCIOJIH30BATh
3aBUCUT OT Ballleil cucTeMbl; 1pr -d sBisercs obiueit; npyras nporpammva (mis PostScript-
ycrpoiicTB)—sT0 dvips. Komanna neuaru DVI-haiiioB MoxkeT TpeGoBaTh uMs dailra 6e3 pac-
[IUPEHUs WK C pacimperneM . dvi’.

TEX Taxxke Tpebyer daiin MakpoonpeneieHuii ‘texinfo.tex’. Oror daitin coobiraer TEX,
Kax (GopMaTHpoBaTh MOKYMEHT, HamucaHHBIN B gopmare Texinfo. Cam mo cebe TEX mHe mo-
X)eT yuTaTh uwin dopMmaTupoBaThk dain Texinfo. ‘texinfo.tex’ pacmpoctpansercs ¢ GDB nu
pasmertaetcs B karasore ‘gdb-NOMER-WERSII/texinfo’.

FEcnu y Bac ycranosmensr TEX u mporpamma medaTu DVI, BbI MOxkeTe 0TGHOPMATUPOBATEL U
pacrmeuaTaTb 3T0 pykoBomcTBo. CHauasia mepeinnTe B MOOKaTajor ‘gdb’ TIIaBHOTO MCXOMHOTO
kaTasiora (Hampumep, B ‘gdb-5.0/gdb’), u HaGepure:

make gdb.dvi

Oto nepenact ‘gdb.dvi’ Bareit mporpamMme meuaT DVI.

I'B ‘gdb-5.0/gdb/refcard.ps’ B Bepcunu 5.0 BbIIycKa.



248 Ormanka ¢ nomornsio GDB



[punoxenue B: ¥Ycranoska GDB 249

IIpunoxenue B YcranoBka GDB

GDB mnocrasnsercs BmecTe co cruenapueM configure, KOTOPBIH aBTOMATU3UPYET IIPOIECC
nonroroku GDB k ycraHOBKe; 3aTeM BBI MOXETe WCIOIB30BATH make IJIsl TIOCTPOEHUS TPO-
rpamMMbl gdb.!

Huctpubytus GDB BrittowaeT BeCh MCXOMHBIN KO, KOTOPHIH BaMm noHamooutcs mis GDB, B
OITHOM KaTaJjiore, MM KOTOPOTO OOBIYHO COCTABIIsIeTCsl HoOaBIeHneM HoMepa Bepcun K ‘gdb’.

Hanpumep, mnuctpubytus GDB Bepcun 5.0 maxonurcs B kaTasore ‘gdb-5.0". DToT KaTaIor
CONEPIKUT:

gdb-5.0/configure (u dailibl HOLAEPKKN)
cuenapuit 1yt kKouburyparnuun GDB u Bcex monnepxuBaeMbIx 6ubInoTex

gdb-5.0/gdb
HUCXOMHBIE TEKCTHI, crenuduynbie mis camoro GDB

gdb-5.0/bfd
UCXOMHBbIe TEKCTHI I7Is 6GubinoTexn onucanus nBomdHbrx ¢aitos (Binary File De-
scriptor)

gdb-5.0/include
BKJTIOUaeMble (haiiabl GNU

gdb-5.0/1libiberty
UCXOMHBIE TEKCTHI A ‘—liberty’ 6ubimoTeku cBOOOMHOTO IPOrPaMMHOIO obecrie-
JeHU s

gdb-5.0/opcodes
UCXOMHBIE TEKCTHI ONOIMOTEKN TabIUIT KOIOB ONEPAINN U MUCACCEMOIIEPOB

gdb-5.0/readline
WCXOOHBIE TEKCTHI MHTepderca KOMaAHIHON CTPOKH GNU

gdb-5.0/glob
UCXOMHBIE TEKCThI MOANPOrPAMMbBI GNU COINOCTABIIEHUS ¢ 06pasioM uMeHn dariia

gdb-5.0/mmalloc
HCXONHBIC TEKCTEI akeTa GNU U1 BBINEICHUS IaMsITH

[Ipocreiimmit crioco6 ckordurypupoBats u cobpats GDB cocTouT B BRINOMHEHNU configure
u3 ucxonHoro kartasgora ‘gdb-NOMER-WERSII’, koTopsiit B sTOM mpumepe ecTs ‘gdb-5.0".

Cnepsa nepeiinure B ucxomabiii kaTagor ‘gdb-NOMER-WERSII’, eciiu BBI elrte HE HAXOMUTECH
B HeM; 3aTeM 3amycture configure. IlepemaiiTe B KauecTBe apryMeHTa MACHTU(YUKATOD ILIAT-
dopmbr, Ha KOTOpOH Oymet BuImosHITHCE GDB.
Hampuwmep:
cd gdb-5.0
./configure PLATFORMA
make
roe PLATFORMA—unenTudukarop, Takoir kak ‘sunéd’ unu ‘decstation’, 3amarorumit miaTdopMmy,
Ha koTopoit 6ynmer BeimonHAThCI GDB. (Hacro Ber Moxere omycturs PLATFORMU; configure
MBITAETCS ONMPENeSNTh KOPDPEKTHOE 3HAUEHUE, U3yUas BAIILy CHCTEMY.)
Bomonuenne ‘configure PLATFORMA’ u 3aTem make cTposT 6Gubmuoreku ‘bfd’, ‘readline’,

‘mmalloc’ m ‘libiberty’, m 3aTem cam gdb. CkOHGUIYpPUPOBAHHBIE MCXOMHBIE GANIIBI, & TAKKe
OBONYHEBIC q)aﬁﬂbl, OCTaKTCA B COOTBeTCTByIOH_[I/IX NCXOOHBIX KaTaJiorax.

L Eemm y Bac 6onee HoBast Bepcust GDB, wem 5.0, mpocmorpuTe daitsr ‘README’ B MCXOMHOM KaTAaJIOre; MBI MOTJII
YCOBEPIIIEHCTBOBATD MPOLEAYPY YCTAHOBKU C MOMEHTA IIyGINKAIUU 5TOTO PYKOBOICTBA.
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configure sBisercs creHapueMm o6omoukn Bourne (/bin/sh); ecin Bamma cuctema He pac-
IIO3HAET 3TO aBTOMATUYECKM, KOrJa BBl HAXONUTECh B OPYTOWl 0OOJIOYKE, BaM MOXKET IOTpebo-
BAThCs BBLIIOJIHUTDL Sh ABHO:

sh configure PLATFORMA

Fcnn Bo BomosamTe configure m3 karTasora, COmEpKAIETO WCXOOHBIE KAaTaJIOTH IS
HECKOIBKUX OMOIMOTeK wiim mporpamu, Hampumep ‘gdb-5.0" mis Bepcuu 5.0, configure co-
3maeT q)aﬁnm KOH(I)I/II‘ypaIII/II/I OJIsL BCEX NMOOKATaJIOTOB HUIIIIETO YPOBHA (eCJII/I BBI HE BEJIUTE €My

He 9TOro HesaTh Kio4yeM ‘-norecursion’).

Bl MoxkeTe BBIIOIHUTH creHapuil configure u3 mo6oro nmomkaTtasora n3 nocrasku GDB,
€CJIU BBl XOTUTE CKOHDUTYPUPOBATH TOJIBKO 3TOT MOOKATAJIOT, HO yOenuTech, YTO yKa3aJl IIyTh
K HeMy.

Hampuwmep, nis Bepcun 5.0, 9T06bI CKOHGUTYPUPOBATHL TOJILKO nogkaTajor bfd, BBenure:

cd gdb-5.0/bfd
../configure PLATFORMA

Bur moxete ycranoBuTh gdb Kyma yromHO; OH HE MMEET HUKAKUX KECTKO 3a[JaHHBIX ITyTeH.
OmnHako, BbI IOJKHBI YIOCTOBEPUTHCS, YTO Balla 000I0UKa, (OmpenesiseMast IepeMEeHHON CPeIIb
‘SHELL’) mocTymHa BceM st ureHus. llomuure, uto GDB ncnonssyer 060mouky st 3amycka
Balllell TPOrpaMMbl— HEKOTOPBIE cucTeMbl He T03BOsI0T GDB oTnaxkuBaTh modyepHme mporec-
CBI, YbU IPOTrPAMMBI HEIOCTYIHBI IJIs ITEHU.

B.1 Komnunsanuas GDB B npyroMm karaJsore

Ecnu Bor xoTuTe 3anmyckars Bepcun GDB Ha Heckombkux paboumx WM IEJIeBBIX MAallliHAaX,
BaM HY>KHBI pa3jandHble gdb, CKOMIMIMPOBAHHBIE IJId KaxXOOM KOMOMHAINKM PabOdYell U IeJIeBOI
MamuHbl. configure pa3paboTaH Tak, YTOOBI OOJIETYUTh 9TO, IO3BOJIAS BaM CO30aBATh KaKIyIO
KOH(UTypaIuo B OTIOESIBHOM IOOKATAJIOre, a He B MCXONHOM KaTaJore. Kcim Balla mporpaMma
make nommepxuBaeT Bo3MokHOCTH ‘VPATH' (GNU make 5TO [enaer), BBI30B make B KaXKIOM U3
9TUX KaTaJIOTOB CTPOUT IIporpamMmy gdb, OIpenesIeHHyIO TaM.

Yro6b1 ocTpouTh gdb B OTHEIBbHOM KaTajiore, 3amyctute configure ¢ xmoueMm ‘-srcdir’,
1T OTIpemesIeHns, Te MCKAaTh UCTOuHuK. (BaM Takxke HYXHO ONpENesuTb MyTh IJIs TOUCKA
configure m3 Bamero pabouero karasiora. Eciam myTs K configure coBmamaeT ¢ mapameTpoM
‘-srcdir’, kmou ‘-srcdir’ MOXKHO OIYCTUTH; OH HMOAPA3yMEBAETCSI. )

Hampuwmep, B Bepcum 5.0, B Mmoxkete noctpouts GDB B ormenbHOM Karamore mis Sun 4
TaK:

cd gdb-5.0

mkdir ../gdb-sun4d

cd ../gdb-sund
../gdb-5.0/configure sun4
make

Korna configure crpouT KoHUrypanuo, NCHOIb3Ys YIAJIEHHBI KaTaIor ¢ NCTOUYHUKAMI,
OH CO3MaeT IEPEeBO I NBOUYHBIX (DANIIOB C TOU XKe CTPYKTYPOU (M UCIOIB3ys Te kKe UMEHA),
YTO U OEePEeBO KATAJIOTOB C MCXOOHBIMU TeKcTaMu. B »ToMm mpuMepe, BBl Obl HAILIN OHOIMOTEKY
Sun 4 ‘libiberty.a’ B xkaTamore ‘gdb-sun4/libiberty’, u cam GDB B ‘gdb-sun4/gdb’.

Omua w3 pacupoCTpaHEHHBIX NMPUIWH TOCTPOECHUST HECKOIbKuX Koupuryparmuin GDB B ot-
NEJIBHBIX KaTajorax COCTOMT B TOM, uToObl KoHMurypupoBaTb GDB mms xpocc-xkommussimm
(rme GDB sanyckaercs Ha omnoit Mammmae—RABOMEJ, B TO BpeMst Kak OTIaKMBAaeMble IPOTPaM-
MBI BBIOJTHSIOTCS Ha npyroit mammae—CELEWOJ). Ber onpenesnsere meneByo Maimmay KpOCe-
oTnangku kmodeM configure ‘~target=CELX’.

Korma BBl BRIMOMHSeTe make M MOCTPOEHUST MPOTPAMMBI WM OGUOIMOTEKM, BBI MOJIKHBI
BBITIOJTHSTH €€ M3 CKOH(UTYPUPOBAHHOTO KATAIOra—TOr0 KATAJIOra, M3 KOTOPOTO BBI BBI3BIBAJIN
configure (WM U3 OMHOTO W3 €ro MOAKATAJIOTOB).
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Makefile, kxoTopmlll co3zmaeT configure B KaXOOM HCXOOHOM KaTajlore, TaKKe BBIIIOJI-
HsIeTCs peKypcuBHO. Eciam BbI BBeam make B KATAJIOre C UCXOMHBIME (aijaMu, HAIPUMED
B ‘gdb-5.0" (mnm B Karasore, CKOH(UIYPUPOBAHHOM OTHAENLHO mHocpencTBoM ‘-srcdir=IMQ-
KATALOGA/gdb-5.0"), BbI ocTpouTe Bce Tpebyemble 6ubaunoreku, u 3arem GDB.

Korma y Bac mmeeTcst HECKOIBKO PAbOUIUX WU IEJIEBBIX KOH(MUIYPAIlUil B OTAEIbHBIX KaTa-
JI0rax, BBl MOXKETE 3allyCTUTh make [JIs HUX MapAJIIebHO (HAIIPUMED, €CJIM OHU CMOHTUPOBAHBI
no NFS na kaxmoit paboueil Marmse); oHu He GyIyT KOHMDIUKTOBATL APYT C APYTOM.

B.2 Omnpeneserue nMmeH paboumx U I1eJIEBBIX MAIITAH

Crenudukarun, UCIOIb30BAHHbIE I pabounX U IeJeBbIX MaIllnH B cieHapuu configure,
UMEHYIOTCS B COOTBETCTBUU CO CXEMOU HAMMEHOBAHUS, COCTOSAIIEN M3 TPeX YacTel, HO MOIIep-
JKUBAIOTCS TAKKE HEKOTOPbIE KOPOTKUE MIPEIONpeneeHHbIe CHHOHUMBI. [loHas cxema HammMe-
HOBaHUS KOOUPYyeT TpU pparMeHTa WHGOPMAINHI II0 CIeAYIoeMy o0pasIry:

ARHITEKTURA-PROIZWODITELX-OS

Hampumep, BBl MOxkeTe mcmonmb3oBaTh cmHOHIM sunéd kak mapamerp PLATFORMA, mon xax
suauenne CELX B ximoue ——target=CELX. DkBuBaseHTHOE TIOTHOE NMI— Sparc-sun-sunos4’.

Cuenapuii configure, compoBoxkpmarormii GDB, He mpemocTaBiseT HUKAKUX CPENCTB IJIS
3aIIpoca BBIBOMA BCEX IMOMNIEPKUBAEMBIX UMeH pab0unX U IeJIeBbIX MAIINH WM UX COKPAIIIEHUN.
configure BeI3BIBaeT cKpunT obosouku Bourne config.sub mis oTobpaxKeHUs COKpAIIeHU B
MIOJTHBIE MEHA; MIPU KEeJaHUW, BbI MOXKeTe IIOCMOTPETH CIEHApPUM WX HCIOIb30BATH €r0 I
MIPOBEPKU BAIINX ITPENTIONIOKEHNN O coKpaleHnsx. Hampumep:

% sh config.sub i386-1linux
i386-pc-linux-gnu

% sh config.sub alpha-linux
alpha-unknown-linux-gnu

% sh config.sub hp9k700
hppal.1-hp-hpux

% sh config.sub sun4
sparc-sun-sunos4.1.1

% sh config.sub sun3
m68k-sun-sunos4.1.1

% sh config.sub i986v
Invalid configuration ¢i986v’: machine ‘i986v’ not recognized

config.sub Takxe pacupocTpansercs B ucxonaom karasore GDB (‘gdb-5.0", ms Bepcuu 5.0).

B.3 Kiroum configure

3neck mpuBomUTCs 0030p KiII0OUell n mapameTpoB configure, KoTropble Hamboslee 9acTO HC-
nomb3yiores Ay nocrpoerns GDB. configure Takke mMeeT HECKOJIBKO OPYTUX KIIIOUel, He
npencrasieHHbIX 30ech. Cwm. Info daitnm ‘configure.info’, node ‘What Configure Does’, mis
TIOJTHOTO 00BACHeHus configure
configure [-help]

[-pref ix=KATALOG]

[-exec-prefix=KATALOG]

[-srcdir=1MQ-KATALOGA]

[-norecursion| [-rm]

[-target=CELX]

PLATFORMA
Ecnu xoTuTe, MOXeTe BBOAUTH KJIIOUN C OOHUM ‘—’, a He ¢ ‘=’; HO BBl MOXKeTe COKDAI[aTh NMeHa
KJTIOYEH, eCJIn UCIOIb3yeTe ‘—’



252 Ormanka ¢ nomornsio GDB

-hel OTobpaxkaeT OBICTPBIN 0030p, KaK BbI3BIBATHL configure.
)

-prefix=KATALOG
KordurypupoBaThs HCTOYHHUK, 9TOOBI yCTaHABINBATL IPOrPAMMBI U (allyIbl B IIOM-

xaTamorax ‘KATALOGA’.
-exec-prefix=KATALOG

KoudurypupoBaTs CTOYHUK, YTOOBI YCTAHABINBATEL TpOrpamMMbl B kaTasmor ‘KATA-

LOG’.

-srcdir=1MQ-KATALOGA

PREDUPREVDENIE: 1SPOLXZOWANIE \TOGO KL@”A TREBUET GNU make ILI DRUGOJ
PROGRAMMY make, REALI1ZU@ ] EJ WOZMOVNOST I VPATH.

Wcnonb3yiiTe 9TOT KITI0OY OJIs CO3MAHUs KOHDUTYPALIU B KATAIOTaX, OTAEIbHBIX OT
ucxonuoro katagora GDB. Kpome Bcero mpodero, BBl MOXKeT€ UCIOIB30BATH €10 [JIST
[OCTPOEHNUs (UK TIOAIEPIKKY ) HECKOJIBKIX KOH(DUIY DALl OMHOBPEMEHHO B OTIEIIb-
HBIX KaTaslorax. configure zamnuceiBaeT (ailyibl, OTHOCAIINECS K KOHDUIypalllnl, B
TEKYIIINN KaTajor, HO IPUHUMAET MEPhl, YTOOBI MOXHO OBIJIO MCIIOIB30BATEH UCTOU-
uuku B kartajgore IMQ-KATALOGA. configure co3maeT kaTajoru BHyTpu pabouero
KaTaJiora mapaJjiieiabHo ¢ ucxonuabiMu KaTaoramu BayTpu I MQ-KATALOGA.

-norecursion
KondurypupoBaTs TOIBKO TOT ypOBEHb KAaTAJIOTOB, T'Me BbINOJHIeTCS configure;
HE PacIpOCTPaHsITh KOHQUIYPaILIMIo HA HNOIKATAIOT .

-target=CELX
Koudpurypuposars GDB mis kpocc-oTiankum mporpamMM, BBIIOTHIEMBIX Ha YKa3aH-
woit CELI. Bes sToro kmoua GDB kondurypupyercs miist OTIagKu IpOrpaMM, BhI-
nonHseMbIx Ha Toil ke Mmamuue (PLATFORME), uro u cam GDB.

Her mukakoro ymo6HOro crocoba CreHepupoBaTh CIUCOK BCEX HOCTYITHBIX IIEJIeH.
PLATFORMA ...

Kouduryposares GDB mis Bemonuerus Ha ykaszanuoir PLATFORME.

Her mukaxoro ymo6uoro crocoba CreHepupoBaTh CIUCOK BCEX MOIIYCTUMBIX ILIAT-

dopwm.

CylirecTByeT Tak:Ke MHOTO OPYIUX KJTFOUYel, HO OOBIYHO OHUM TPeGYIOTCS TOJIBKO IIJIS CITEIN-
AJILHBIX IIeJIel.
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