1 YnpaBiaeHue TepMUHAJOM

Tepmurarom Mbl HA30BEM YCTPOHCTBO (MJIM MPOTPAMMY ), KOTOPOE MO3BOJISIET MOJb30BATEJIO
BBOJIMTb CUMBOJIbI (0OBIUHO C KJIAaBUATYPbl) U BUJETh CHMBOJIbI, BbIBOJAUMbIE KOMIbIOTEPOM (00ObIU-
HO Ha sKpaHe). Hac nHTepecytoT Tak HasblBaeMble aaghasummo-yugpossie TepMUHaJbL, TO €CTh
YCTPOHCTBA, MO3BOJISIIOLIME BBOAUTb W BbIBOAWUTb HEKOTOPBIH (JI0CTATOUHO OTPaHUUYEHHbIH) 11a-
Ma3oH CUMBOJIOB M He MojyiepKuBatoiiye rpaguky. CyuiecTByeT oueHb 60JIbII0€ KOJHUECTBO BH-
JI0B (MOj1eJ1el ) TEpMUHAJIOB, HAUMHAS OT 3JEKTPUUECKOH MeuaTatoleid MalliHK1, MOAKIIOUEHHOH K
KOMITBbIOTEPY, U 3aKaHUMBAsk COBPEMEHHbIMU X-TepMHUHanaMu. HekoTopble TepMUHaJIbl ABAAOTCS
nporpamMmmamu (Harnpumep, nporpamma telnet st Windows ), Kotopble 3MyJMpyIOT paboTy HEKO-
TOPOUH MOJIeJIM annapaTHOro TepMUHaJIA.

TpanuunoHHO TepMUHAJIBI TOJKJOUAIUCH K CHCTEMAM 110 aCUHXPOHHBIM MOCJE10BaTE/bHbIM
KaHaJlaM CBsI3U, Harpumep, 1o cranaapty RS-232. Xorsi cefiuac Takux TepMHUHAJIOB MOUYTH HE OCTa-
JIoCb, HHTepeic ynpaB/eHus TepMUHaJaMU B cUcTeMax Posix collepKUT cpejicTBa yrpaBJ/eHHs
N0CJIeI0BATE/bHBIM [IOPTOM KOMIIbIOTEPA, KOTOPbIE MMEIOT MaJIo CMbIC/Ia, HATIPUMED, /151 CETEBO-
r0 COEJIMHEHMS.

Pa6ota ¢ TepmuHanioM BeETCs uepes OTKPBIThIH (paiyioBblil 1ecKpunTop TepmMuHasa. Kak npa-
BUJIO, ITOT OTKPBIThIH (DalIOBBIN J€CKPUIITOP MPOLIECC HACIELYeT OT HHTEPIPeTaTopa KOMaHIHOH
CTPOKH. M cTaHaapTHbIH MOTOK BBOJA, U CTaHAPTHbIH MOTOK BLIBOJA Y Mpoliecca 0ObIYHO CBSI3aHbI
C OJIHUM U T€M K€ TEPMHHAJIOM.

3a Bpemsi cyllecTBoBaHUs cucTeMbl Unix Obl10 pagpadoTaHo 60JibLIOe KOJMYECTBO PA3IHUHbIX
TUIIOB TepMUHAJI0B. Kak rnpaBusio, Npou3BOAUTE b KaxK/10i MapKK MALUMHbI JieJ1aJl CBOH THIT Tep-
MHHAJI0B, KOTOPbIH OblJ1 HECOBMECTUM C ApyruMu THNaMu. [TockoJibKy K MallinHe, 0COOEHHO, eCJ/Ih
OHA BKJIIOUEHA B KOMIbIOTEPHYIO CETh, MOXKET ObITh OTHOBPEMEHHO MOJIKJIIOUEHO ((PU3MIECKH HITH
yepes CceTb) HECKOJIbKO pa3JjiMUHbIX TUIIOB TEPMHHAJIOB, CUCTEMA JI0JI2KHA YMeTb paboTaTh C pas-
JIMYHBIMU HECOBMECTHMbIMH THIIAMH TePMHUHAJI0B. HTOObI OMpene/IuTh THIT TePMUHAJA, ¢ KOTOPOro
paboTaeT noJib30BaTelb, UCIOJb3yeTCs epeMeHHasi oKpyxKeHusi TERM. Hanpumep, cpasy nocse
BX0J1a M0J1b30BaTeJIsl B KOHCOJIb Linux nepemennass TERM ycraHoBsieHa B 1 inux. [Tocse 3anycka
X-cepBepa U BbI30Ba 3MyJIsITOpa TepMUHaJsa xterm TUI TepMHHAaJa YCTaHABJIUBACTCS B xterm.

$1npo onepauoHHOM CUCTEMBI, €CJ/IH [10J1b30BaTe b paboTaeT ¢ PU3UUECKUM TEPMUHAJIOM, HJIU
MYJIATOP TEPMHHAJA, €CJIH 110J1b30BaTe/b pab0oTaeT ¢ BUPTya/bHbIM TEPMHUHAJIOM, ClIELHAJIbHbIM
o6pazom 06pabaTbiBaeT HEKOTOPble BBOJAMUMbIE 0JIb30BATEeM KOMOMHALMHK KJaBull. Hanpumep,
naxkatue Ctrl-C BbI3bIBaeT nochbliiKy curiaia SIGINT BceM MpolleccaM OCHOBHOH IPYMITbl 3TOTO
TepMHHaJa (MoapoOHee 06 STOM MOXKHO MPOUUTATh B pasjelie « YnpasJ/eHue sajaHusamu» ). [1pu-
JIO?KEHUE MOXKET OTMEHUTD ClelHa/bHyl0 00paboTKy TaKUX KOMOMHALMH KJIaBHULLI.

1.1 Ouepenu BBOJa/BbIBOJA

[TockosibKy TepMHHA OOBIYHO SIBJSIETCS OCTATOYHO MEJIEHHBIM YCTPOHCTBOM (€CJIM TEPMHU-
HaJl MOJICOEMHEH M0 MOCJ/e/I0BaTe/IbHON JIMHUH, TUITHUHASI CKOPOCTh CBsA3U cocTapaser 9600 uin
19200 6ox), AApo OMepalOHHON CUCTEMbI JIOTIOJHUTEbHO OydepHr3yeT BBOJ U BbIBOA. DTa Oy-
(hepu3alusi He 3aBUCHUT OT Oydepusallii BbICOKOYPOBHEBBIX MOTOKOB CTAHAAPTHOH OUOJIHOTEKH
s13bika CH.

Ouepesib BBOJIa TEPMUHAJIA XPAHUT CUMBOJIbI, KOTOPbIE OblIX MOJyU€eHbl OT TEPMUHAJA, HO ellE
He ObLJIM MPOUUTAHbl HHKAKUM TpolleccoM. Pa3mep ouepenn BBoja TepMUHAJA ONpeJIeisieTCs Ma-
Kpocamu MAX INPUT u POSIX MAX INPUT, onpefe/éHHbIMU B ailne <limits.h>. [a-
paHTHPYETCS], UTO ouepe/ib BBOAA MMeET MHHMMAJbHBIN pasMep MAX INPUT, HO HA caMOM JeJje



oyepejib MOXKeT ObITh 60JIblLIE UM 1a2Ke IMHAMHUECKH MEHSITh padmep. EcJii BK/oUeHo yrnpasJe-
HHE BXOJIHBIM MTOTOKOM (¢ momoliibio 6uta IXOFF pe;KUMOB BBOJIA ), IpaliBep TepMUHAJIA NepeiaéT
Ha TepMHHaJ CUMBOJbI STOP W START, Korja BXOJHAasl ouepe/ib nepenodHsiercs. B npoTuBHOM
cJlyyae BBOJIMMbIE CUMBOJIbI MOTYT ObITb MOTEPSAHbI, €CJAM OHH NOCTYNAT ObICTpee, UeM yCreBatoT
oOpabaTbiBaThCsl. B KAHOHHUECKOM peKHMe BBOJIA BCE BBEIEHHbIE CUMBOJIbI OCTAKOTCS B oUepe-
JU 10 TeX MOop, MTOKa He MOCTYIMHUT CUMBOJ IT€peBOJia CTPOKHU, NMMO3TOMY ouepelb BBOJA TepMHHAJA
MOXKET IePENOJIHUTbCS, KOrAa M0JIb30BaTe b BBOAUT CJAHIIKOM JJIMHHYIO CTPOKY.

Ouepenp BbIBOJIA TePMHMHAJIA aHAJIOTHUYHA OYeped BBOJA, HO OHA COJIEPKUT CUMBOJIbI, KOTO-
pble OblIM 3anucaHbl Ha TePMHUHAJ MTPOLECCAMH, HO ellé He OblIM Ha Hero nepeaabl. Eciu KoH-
TPOJIb BLIXOJIHOTO [TOTOKA BKJIIOUEH (ycTaHOBKOH 6UTa IXON pe:KHMOB BBOJA ), IpailBep TepMHUHA-
Jla IoJUMHsIeTcsl cuMBoJsiaM START U STOP, nepelaHHbIMHA TEPMHUHAJIOM, UYTOObI IPUOCTAHOBUTH U
BO300OHOBHTb MEPECHIJIKY JaHHbIX.

OuncTtka ouepear BBOJA TepMHHA/NA — 3TO cOPOC BCEX CUMBOJIOB, KOTOPbIE ObIIM MOJyYeHbl
OT TepMHUHAJA, HO ellé He OblIK MPOUYUTAHbI MpolleccaMi. AHAJIOTHUHO, OUUCTKA OUePEed BbIBOJA
TepMHHaJ1a — COPOC BCeX CHMBOJIOB, KOTOPbI€ ObIJIM 3alIMCaHbl IPOLLECCAMHU, HO €LLE He NepelaHbl
Ha TepMHHaJI.

1.2 KaHOHHYeCKMH U HEKAHOHWYECKUH BBOJ

Cuctembl POSIX nojiep:k1BaloT iBa OCHOBHBIX PE2KMMa BBOJIA C TEPMHUHAJA: KAHOHHUECKHH U
HEKAHOHMYECKHH.

B kanonuueckom pescume BBoa ¢ TepMHUHaIa 00pabaTbiBaeTCs MOCTPOUHO, KaxKaasi CTPOKa
3aBepliaeTcsl CUMBOJIaMU TepeBoja cTpok ' \n’, EOF win EOL. [Ipoluecc He MOXKeT cuuTaTh
BBOJIMMbIE CHMBOJIbI, [I0KA 10J1b30BaTe/b He BBEJET LIEYI0 CTPOKY, a PyHKLMS read Bo3Bpallaer
camoe OoJibliee OJHY CTPOKY BBOJA BHE 3aBUCUMOCTH OT TOT0, CKOJIBKO OAHT ObLIO 3aMPOLLIEHO.

B kaHOHMUeCKOM peKHMe BBOJA HEKOTOpble CPE/ICTBA ISl PEIaKTHPOBAHUS CTPOKU MpPeo-
CTaBJISIET CAMO S1PO ONEepaALMOHHON cucTeMbl. HekoTopble CHMBOJIBI, TaKHe KakK ERASE uin KILL,
o6pabarbIBalOTCsl crielMabHbiM 00pa3oM W 0003HAUAKT ONepauuy pelakKTUPOBAHUS TEKYLleH
BBOJIMMOM CTPOKH.

Koncranter  POSIX MAX CANON u MAX CANON NapameTpU3ylIOT MaKCHMAJbHYIO JJIMHY
CTPOKH, BBOJIMMOK B KAHOHHUECKOM pexkMMe. [apaHTupyeTcs, UTO MakKCUMaJibHasl JJIMHA CTPOKH
HE MEHbllIe 3HAYCHHS ITHUX KOHCTAHT, HO Ha CAMOM JieJie OHA MOXKeT ObITb GOJIbLIE U 1aXKe JIMHA-
MHUYECKH MEHSITb pa3mep.

B HeKaHOHHYEeCKOM pexKMMe BBOJIAa CUMBOJIbI He TPYIIUPYIOTCS B CTPOKH, @ CUMBOJIbI ERASE 1
KILL He o6pabarbiBaioTes. HactoTa (rpanyJisipHOCTD ), C KOTOPOH CUMTBIBAIOTCS CUMBOJIbI, 3a71a-
ércd napamerpamu MIN u TIME.

BosbLIMHCTBO NporpamMmm UCMoJb3yIOT KAHOHUUECKHH PeXKUM BBOJIA, MOCKOJIbKY 3TO 1a€T BO3-
MOXKHOCTb [0JIb30BATEJI0 PEaKTUPOBATh BBOJAMMBIE CTPOKH. HeKaHOHHUECKHIH pexKUM 0ObIUHO
UCIOJIb3YETCSl TOr/a, KOrja nporpamma Jinb6o oOpabaTbiBaeT 0JIHOCHMMBOJIbHbIE KOMaH/bl, JIMOO
[pe0CTaBJ/IsSIeT CBOU CPEJCTBA PEIaKTHPOBAHHST CTPOKH.

Bri6op Mex1y KaHOHMUECKMM M HEKAHOHHUECKHUM PEKUMOM yrpaBjsiercs ¢uarom ICANON
nosisi c_1flag cTpyKTyphl struct termios.

1.3 ®PyHKUMHM HUI3KOYPOBHEBOTO yNpaBJeHUS TePMUHAIOM

B naHHOoM pasjesie paccMaTpuBalOTCs HEKOTOpble (DYHKLUMH HU3KOYPOBHEBOIO yIpaBJ/leHHs
TEPMHHAJIOM.



#include <termios.h>
#include <unistd.h>

int tcgetattr(int fd, struct termios *termios p);

int tcsetattr(int fd, int action, struct termios *termios p);
int tcdrain(int fd);

int tcflush(int fd, int queue);

int tcflow(int fd, int action);

dyHkuMK tcgetattr M tecsetattr CUMTHIBAIOT U MOAUGDHUIIMPYIOT PEKUMbI PAOOTHI TEPMHU-
HaJa. B kauecTBe mapamerpa UM nepenaérces ajapec rnepeMeHHol Tuna struct termios. dra
CTPYKTYpa COJIEPKHUT BCIO HH(OPMALMIO O pe;KUMax paboThbl TEepMUHAJA U UMEET CJIe/1yIOLLUE T0JIS:

struct termios

{

tcflag t c iflag; /* pexwumel BBOOA */
tcflag t c oflag; /* pexwumel BrEBOOa */
tcflag t c cflag; /* ynpaeasomme ¢aaru */
tcflag t c 1flag; /* JokaneHEle Qiuarm */
cc_t c_cc[NCCS]; /* ynpasigiompe CHUMBOJIE */

}r

JlaHHoe ornpeniesieHHe CTPYKTYPbl HE SIBJSICTCS] TOUHBIM, JI/151 KaXK/10H KOHKPETHON CHCTEMbI CTPYK-
Typa MOKET CO/IeP2KAaTh JOMOJHUTE bHbIE 1o/, Tunbl tcflag t,cc tumakpoc NCCS onpeje-
JIFOTCSl CUCTEMOM, M MX KOHKPETHOE 3HaueHHUe Hac He OyeT uHTepecoBath. Ha3Hauenue kaxKaoro
noJisi Oy1IeT paCCMOTPEHO HUKE.

Xots B hyHKIMSIX tcgetattr v tcsetattr TepMUHA YKA3bIBAETCS C MOMOLIbLIO PaioBo-
ro JecKpunropa, aTpuOyThbl COOTBETCTBYIOT TEPMHUHAJY, a He (hallJIoBOMY JE€CKPUNTOPY. DTO 3HA-
YMT, UTO U3MEHEHHsI aTPUOYTOB TEPMHUHAJIA UMEIOT MOCTOSIHHBIN S (heKT, ecii HEKOTOPBIH 1pYyroi
NPOLLECC OTKPOET TOT XK€ CaMblil TEPMHUHAJ, JI/1s1 HEro OY/yT 1efCTBOBATL M3MEHEHHbIE aTPUOYTHI.

AHasorMuHO, €C/ii OJIUH U TOT K€ MPoLecc UMeeT HECKOJbKO (haloBbIX JI€CKPUIITOPOB, ac-
COLMHUPOBAHHBIX C TepPMHUHAJIOM (JMO0 MOJyYeHHBbIX depe3 open, JU60 yepe3 dup), U3MEeHEeHHe
aTpuOyTOB TepMHUHAJIA HA OIHOM (haiIOBOM JIECKPUIITOPE 3aTPAruBaeT BBOJL M BbIBOJL HA BCeX hari-
JIOBBIX JIECKPUIITOPAX, ACCOLIMHPOBAHHBIX C TUM TEPMHUHATIOM. DTO 3HAUMUT, UTO HeJIb3s1 OTHOBpE-
MEHHO OTKPbITb OJIMH (palIOBbIH 1€CKPUITOP /ISl UTEHHUS C TEPMUHAJA B HOPMaJIbHOM MOCTPOYHO-
O6yhepusupyeMomM pexkuMe C 3XOM (KaHOHUUYECKHUH pexKUM ), a Ipyroi (haiioBblki AeCKPUIITOP /151
UTEHHsI C TePMUHAJIAa B MOCUMBOJIBHOM pexkhMe 6e3 3xa. BmecTo 3T0oro Heo6XoaMMo SIBHO nepe-
KJ/II0YaTb TEPMHUHAJ MEXKJLY STHMH JIByMS PE€KHUMaMH.

dyHkuMs tcgetattr Bo3Bpanlaer HH(OOPMAIUIO 0 TePMUHAJIE 0 OTKPbITOMY (hailsioBOMY Jie-
ckpunropy £d, cBsI3aHHOMY C TepMHHaJ/IOM. AJlpec CTPYKTYpbl, B KOTOpPYIo OyjieT 3anucana uHdop-
MalMsl, 10JKeH COAeprKaThes B napameTpe termios p. [Ipu ycnelHom 3aBeplueHut (PyHKLNS
Bo3zBpataet 0, a npu omnbke — —1. [lepemenHasi errno MoXKeT cofep:KaTh CJeyIolle KObl

OLINOOK:
EBADF  AprymeHT £d He siBJISIeTCS JIOMYCTUMBIM (DaMJIOBBIM JECKPUIITOPOM.

ENOTTY ®aiuioBblil neckpuntop £d He acCOLMUPOBAH C TEPMUHAJIOM.

DyHKUMS tcsetattr ycTaHaBAMBaeT aTpuOyThl TePMHHANA, ACCOLMUPOBAHHOIO ¢ (hailno-
BbIM JieckpunTopom £d. Anpec CTPyKTyphbl, cojieprKallieil HoBble aTpUOYThl TepMUHAJA, TIepeaéT-
cq B napamerpe termios p.Ilapamerp action ykasbiBaeT, Kak Hy»KHO [IOCTYIUTb C BXOAHbIMH
1 BbIXOJIHBIMM CUMBOJIAMH, HAXOJISILLIUMUCS B ouepesix TepMuHa/ia. OH MOKeT IPUHUMATD CJIe/1y-
IOLLIME 3HAUCHHSI:



TCSANOW M3ameHeHust BCTYNAT B CUJly HEMEJIEHHO.
TCSADRAIN [3MmeHeHUs BCTYNSAT B CUJYy [TOCJE TOTO, KAK BCE CUMBOJIbI B BBIXOJIHOW ouepe-
1M TepMHHaJsa OyIyT rnepeaHbl Ha TePMUHAJ. DTOT (hJiar 10J2KEeH UCI0Jb30-
BaTbCs, KOIJla YCTAHABJIMBAIOTCA PEKMMbl pabOThbl, 3aTparuBarolide BbIBOJ Ha
TepMHUHAJI.
TCSAFLUSH AmnajoruuHo TCSADRATIN, HO JIOMOJIHUTENLHO cOpachiBaeT ouepesib BBOJA C
TepMHHaJIa.
@yHKuMs tcdrain NPUOCTaHABIMBAET BbIMOJHEHHUE MPOLEcca 10 TeX Mop, TI0Ka BCe CUMBOJIbI
13 BbIXOJIHOH ouepe/id TepMHHAaJa, aCCOUMUPOBAHHOIO ¢ (PailJioBbIM JecKkpunTopoM £d, He OyayT
repejaHbl Ha TepMHUHaJI.
Oyukiusa tcflush cOpachbiBaeT JaHHble U3 ouepesiel TepMUHaJa, aCCOLIMMPOBAHHOTO ¢ (haili-
JoBbIM feckpuntopom f£d. [lapameTp queue MoXKeT NPUHUMATD CJIEYIOLIME 3HAUCHHUS:
TCIFLUSH COpachiBaeT BXOJIHYIO Ouepe/ib TepMUHAJA.
TCOFLUSH COpacbiBaeT BBIXOJIHYIO Ouepesib TepMUHAA.
TCIOFLUSH CoOpachiBaeT ¥ BXOJHY!O, U BBIXOJHYIO OUepeId TepMUHAJa.
@ynkuus tcflow NpUOCTaHABIUBAET MPUEM JAHHBIX C TEPMHUHAJIA WK Mepeady JaHHbIX Ha
TePMHHAJI B 3aBUCUMOCTH OT 3HAUEHHUs apameTpa action.
TCOOFF [lpuocraHaB/aMBaeT BbIBOJ Ha TEPMHUHAJI.
TCOON B0306HOB/ISIET BLIBOJL HA TEPMUHAL.
TCIOFF [Ilepenaér na TepmuHa/ cuMBOJ STOP, KOTOPBIH BbI3bIBAET PUOCTAHOBKY Mepe-
Jlaud BBOJUMbIX CUMBOJIOB OT TepMHHAJIA K CUCTEME.
TCION [lepenaér Ha TepmuHas cuMBOJ START, KOTOPbIH BO30OHOBJISIET Mepeiayy BBO-
JIUMbIX CHMBOJIOB OT TepMHHAaJIa K CUCTEME.

1.3.1 Pexumbl BBOJA C TEPMHUHAJA

B sToM paspmene paccmarpuBatoTcs ¢Jiard, yrnpapJsitolllie€ OTHOCHTENbHO HH3KOYPOBHEBbI-
MU AeTasiMd 00pabOTKH BBOJA C TEPMUHaA/A: 00pab0TKa OLIMOOK UETHOCTH, CUTHAJIbI NTPEphbIBa-
HUsl, yrpaB/eHHe MOTOKOM JaHHBIX M T. . Bee stu pyiaru — OGutbl B nosie ¢ iflag CTPYKTypbl
struct termios. JTo MnoJie UMEET OJIMH U3 LeJIbIX TUIOB, MO3TOMY (DJiark MOXKHO MOJAUDULM-
poBaTb NOOUTOBBIMM OorepauusmMu &, |, ~. Hukorna He 3ajaBaidTe 3HaueHue c_iflag UeauKoMm,
U3MeHsIHTe TOJIbKO HY»KHbIe (bJlard, a ocTajibHble OUThI He TPOTranTe.

ISTRIP Ecuu 3T0T GUT yCTAHOBJIEH, Y BCEX BXOJHbIX 6AUTOB OOHYJISIETCS CTAPLIMHA OUT.

IGNBRK Ecusu ycTaHoB/eH 3TOT OUT, CUrHaJ NpepbiBaHusi UTHOpUpyeTcsi. CUrHas npepbi-
BAHUS B ACHHXPOHHOM MMOCJIeI0BATE/IbHON Mepejaye JaHHbIX ONPEAessaeTCsl Kak
M0CJ/1e/I0BATENbHOCTb HYJIEBbIX OUT AJIHHbI, 60JbliIeld ueM OaiT.

BRKINT Ecuau 370T OUT ycTaHOBJIEH, a OUT IGNBRK cOpOlLIeH, CHTHAJ NpepbiBaHus1 cOpa-
CbIBaeT BXOAHYIO U BLIXOAHYIO ouepeau TepMuHaJ/ia U reHepupyer curdaj SIGINT
JU1s1 OCHOBHOM T'PYMIbl MPOLLECCOB, CBSI3AHHON C 3TUM TePMHUHAJOM. B npoTUBHOM
cJlydae CHrHaJl mpepblBaHus nepeaaércs B IporpaMMy Kak cumBogt “ \ O’ .

IGNCR Ecuii ycTaHoBJIEH STOT OUT, CUMBOJIbI BO3BpaTa KapeTku (’ \r’ ) Npy BBOJIE UIHO-
pupytorcsi.

ICRNL  Ecusu ycraHoB/seH 3TOT OUT, a IGNCR cOpolleH, CHMBOJIbI BO3BpaTa KapeTKH
(" \r’)nepenatoTcs B IporpaMmy Kak CUMBOJIbI epeBojia CTPOKH " \n” .

INLCR Ecsin yctaHoBJ/IeH 3TOT GUT, CUMBOJIbI [IEPEBO/IA CTPOKH NEPEJAIOTCS B IPOrpaMMy
KaK CUMBOJIbl BO3BpaTa KapeTKH.



IXOFF Ecau 3T0T OUT yCcTaHOBJIEH, yIIpaBJieHHe npHOCTaHOBKoﬁ/HpozLOJlmeHHeM nepe-
Jlaud Ha BXOJHOM MOTOKE BKJ/IOUeHO. J[pyruMu CJI0BaMH, KOMIIbIOTEP MOCHLIA-
eT cuMBOJIbI START M STOP, Korjga HeoOXOAUMO MPENIOTBPATUTL MEPENOJHEHHE
BXOJIHOH ouepenu TepmuHasa. O6opynoBaHue TepMUHAJA JOJAKHO MPUOCTAHO-
BUTb MOCBIJIKY CUMBOJIOB MPH M0JyueHUH STOP U BO30OHOBUTb MOCHIIKY BBOJM-
MbIX CUMBOJIOB IIpH MoJydyeHun START.

IXON Ecsin 3TOT OUT ycTaHOBJIEH, YIIpaBJeHUe HpMOCTaHOBKoﬁ/HpozLOMKeHMeM nepe-
Jlaud Ha BBIXOJIHOM MOTOKE BKJIOUEHO. [Ipyrumu cjioBaMH, Korjaa KOMIbIOTEp Mo-
JiyuaeT cUMBoJ1 STOP, OH ITPUOCTaHABJMBAET epeauy CUMBOJIOB JI0 TEX MOP, 10~
Ka He MOJIyuuT cuMBOJI START. CumBoJibl START U STOP HUKOT/IA He OYIyT re-
pellaHbl B pUKJaIHYt0 porpamMmmy. Ecsin OUT He yeTaHoBJieH, cCUMBOJIbI START U
STOP nepeaatoTcsi B NporpaMmy Kak 0OObIYHbIE CUMBOJIDI.

1.3.2 JlokanbHble pexXUMbl TEPMHHAJNA

B stom pasnene paccmarpuBatorcst uiark nosist ¢ 1flag cTpykTypbl struct termios.
AtH psiaru, Kak npaBuIIo, yrpasJsitioT 60J1ee BHICOKOYPOBHEBBIMU JIeTa/IIMU 06pabOTKH BBOJAUMBIX
CHMBOJIOB, ueM (hJ1ary, ONMMCaHHbIE B MPE/bIIYIIEM pas/ese.

Bce 311 oiaru — Guthl B moJie c_1flag cTpyKTyphl struct termios. DTo MoJie UMeeT
OJIMH U3 LIEJIbIX THITOB, M03TOMY (hJlard MOKHO MOJAU(ULIMPOBATh MOOGUTOBBIMU ONEPALUSMHU &, |,
~. Hukorna He 3anaBaiite 3HaueHue ¢ 1flag LeJMKOM, H3MEHSIHTE TOJBLKO Hy:KHble uiard, a
oCTaJsIbHble OUTBI HE TPOranTe.

ICANON Ecusu 3T0T OUT ycTaHOBJIEH, BBOJL C TEPMHHAJA TPOUCXOAUT B KAHOHHUECKOM pe-
>Kume. B npoTUBHOM ciiyuyae BBOJL paboTaeT B HEKAHOHMYECKOM PeXKUME.

ECHO Ecisin 3TOT 6UT yCTAHOBJIEH, BKJIIOUEH PeXKUM 0TOOPAKEHHST BBOJUMbBIX CUMBOJIOB
Ha TepMHUHaJIE (9X0-PEKHUM ).
ISIG Ecsin 3TOT 6GUT yCTaHOBJIEH, pacno3HatoTesl CUMBOJIbI INTR, QUIT u SUSP, Ko-

TOpble MocbuialoT curHajdbl SIGINT, SIGQUIT u SIGTSTP COOTBETCTBEHHO
OCHOBHOM IpyI1ire MpoLeccoB, aCCOUMUPOBAHHON C JaHHbIM TepMHHaJoM. Pabora
TepMHHaJa B KAHOHUYECKOM WJIM HEKAHOHHUECKOM PeXHUMe He BJIMsIET Ha CIlelH-
aJibHYy10 00pabOTKY 3TUX CHMBOJIOB.
HMcnosb3oBath 3anpelileHde 06pab0TKM CHUTHAJIbHbIX CUMBOJIOB HYXKHO OY€Hb
OCTOPOXKHO, MOCKOJIbKY B 9TOM CJlydae porpamma He CMOKeT ObITb HHTEPAKTHB-
HO NpepBaHa u OyeT HeJlpYyKeCTBEeHHOH noJsib3oBatesto. [ Iporpamma Torna nosk-
Ha MpPeIOCTaBJsATh aJbTepPHATHBHbIE CMOCOObI, SKBUBAJIEHTHbIE HAXKATHIO 3THX
crelaJJbHbIX CHMBOJIOB.

NOFLSH OO6bluHO CHMBOJIbI QUIT, INTR, SUSP BbI3bIBalOT cOPOC BXOJHOH M BBIXOJHOH
oyepe/id TepMUHasa. Ecsin 3ToT 6UT yeTaHoBIEH, ouepe He cOpachiBAIOTCSI.

TOSTOP EcJiu ycTaHOBJIeH 3TOT OUT, U CUCTeMa MOJIEPKUBAET yIpaBJieHHe 3a]aHUSIMHU,
curHas SIGTTOU OyzeT nocJjaH (OHOBOMH Tpyrire NpoieccoB, €CJi OJUH U3 MPO-
LIeCCOB I'PYIIIbI [TbITAETCS 3aucaTh Ha TepMHUHAJL.

1.3.3 CneuMajbHble CHMBOJIbIl TEpMHHAJA

B kaHoHHUeCcKOM pexKUMe BBOJA TePMHHAJ PaCMo3HAET HEKOTOpPbIe CllelaJ/bHble CHMBOJIbI,
KOTOpbI€ BbIMOJHSAIOT pa3jinuHble yrpasJsioiye GyHkumu. Hanpumep, cumBos ERASE (06bIUHO
<Del>) 1151 peaKTUPOBAHUS BBOJUMON CTPOKHM H HEKOTOPbIE JApyrue cumMBoJibl. CuMBOJ INTR



(06b1uno Ctrl-C) st nocbliku curiana SIGINT U Ipyrue CUMBOJIbI, FeHEPUPYIOLIME CUTHAJ, MO-
ryT paboTaTh U B KAHOHUYECKOM, U B HEKAHOHMUYECKOM pexkMMe. Bce 3TH CUMBOJIbI OMUCaHbl B
JJAHHOM pasjeJie.

CoOCTBEHHO HCII0/Ib3yeMble CHMBOJIbI 33/1al0TCS B 110J1e C_ CC CTPYKTYypbl struct termios.||
ITO 1oJie — MacCHB, B KOTOPOM KaxKJblil 3J€MEHT 3a/1aeT CHMBOJI, BBIMOJHSIOLIMA COOTBET-
CTBYIOLLYIO (DyHKIMIO. KaXK/blil 971eMeHT UMeeT CUMBOJIMUECKYIO KOHCTAHTY, KoTopast 0603HauaeT
UHJIEKC 9TOro 3JeMeHTa B MaCCUBE. HaHpHMep, VINTR — HHJEKC 3JIeMeHTa, 3aJalolero CUMBOJI
INTR, 1mostomy MnpHcBaWBaHWe 3HaudeHWsi "=’ 3jemMeHTy t.c cc[VINTR] ycTaHaB/IUBaeT
CUMBOJI = KaK CUMBOJI [IpepbIBaHUSI.

Ha HekoTopbIX cucTeMax Kak/bli CrielaJ/bHbIi CHMBOJ MOXKHO OTMEHHTb, IPUCBOUB 3Haue-
HHe POSIX VDISABLE COOTBETCTBYIOLLEMY 3JIEMEHTY MaCCHBA. DTO 3HAUECHHE He PABHO HHUKA-
KOMY BO3MOYKHOMY KOJly CHMBOJIa. DTOT MAKPOC JIOJKEH ONpeNeniaThes B arie <unistd.h> u
€CJIM OH OTIpeIe/IEH, TaKasi PyHKIMS MOJJIePyKUBAETCS CUCTEMOH.

CHvMBOJIbI peJaKTUPOBAHUS CTPOKHU

VEOF ATo — HHIEKC cuMBoJa EOF B MacCHBe CElUaSbHbIX CHMBOJIOB CTPYKTYpbI
struct termios.CumBoJa EOF pacrno3Haércs TOJIbKO B KAHOHHUECKOM PEXKH -
me. Ecau cumBosl EOF BBe/IEH He B HauaJie CTPOKH, OH 3aBepliaeT BBOJL CTPOKH,
Kak cumMBoJ1 “ \n’ . Ecsin cumBos1 EOF BBe/IEH B HauaJjle CTPOKH, (pyHKIHUS read
MPpH UTEHUU ¢ TepMUHasa BepHET 0, o603Hauast KoHell afija, a cam cuMBoJ EOF
6ynet copoitieH. O6bIUHO cuMBOJ EOF paBeH Ctrl-D.

VEOL MHunekc cumBosia EOL B MacCHBe CrieliMajbHbIX CHMBOJIOB. CHMBOJ EOL pacro-
3HAETCS TOJbKO B KAHOHHUECKOM pexKMMe BBOJA. Kak U cMMBOJI IepeBoa CTPOKH
OH 0003HauaeT KoHel, BBojia cTpokH. CUMBOJ EOL He cOpachiBaeTcsl, a CUMThIBA-
eTcsl MOCJeHUM CUMBOJIOM BBOJIMMOM CTPOKH. UTOOBI cieniaTh <RET> CHMBOJIOM
KOHI1a BBOJIa CTPOKH, He 00513aTe/IbHO 33/1aBaTh CUMBOJI EOL, a 10CTaTOUHO yCTa-
HOBUTb (hjiar ICRNL. Ha camom nesie, UMEHHO TaKOH pPeXKUM BKJIIOUEH MO yMOJI-
YaHHIO.

VERASE WHneke cumBosia ERASE B MaccuBe crielMajibHbIX CUMBOJIOB. CHMBOJI ERASE
pacrno3Haércs ToJAbKO B KAHOHUUECKOM pexkKuMe padoThl TepMuHada. Korna noJb-
30BaTeJNb BBOAUT 9TOT CHUMBOJI, MPEAbILYLIMHA BBEAEHHBIH CHMBOJI YHHUTOXKACTCS.
Cam cumBosl ERASE TOxKe yHHUTOXKaeTcst. CuMBOJ ERASE He MOXKET HCIMOJb-
30BaTbCsl I CTUPAHUS CUMBOJIOB B MPEbIIYIIMX BBEAEHHBIX cTpoKax. O6bIUHO
cuMBoJ1 ERASE paBeH <DEL>.

VKILL MHunekc cumBosia KILL B MacCHBe crielraJbHbIX cuMBOJIOB. CuMBoJsl KILL pac-
MO3HAETCS TOJNIbKO B KAHOHMUYECKOM pexkuMe BBojJa. Koria nosnb3oBaTesib BBOAUT
cuMBOJ KILL, Bcsl TeKylllast BBoAUMasi cTpoka yHuuroxkaercsi. CumBos1 KILL npH
TOM TOxKe YHHuTOKaeTesi. O6buHO cUMBOJI KILL paBeH Ctrl1-U.

CHUMBOJIbI MOCBIJIKU CUTHAJIOB

VINTR  HMuueke cumBosia INTR B MaccHBe criellMa/ibHbIX CHMBOJIOB. BBo/I cuMBoJsia INTR
BbI3bIBAET MOCHIIKY CUTHa/sa SIGINT BCeM Npoueccam OCHOBHOH TPyMIIbI MPO-
116CCOB, aCCOLIMMPOBAHHON C NaHHBIM TepmuHasoM. CumBosi INTR 3atem cOpa-
cbiBaercs. O6bIuHO cuMBOJ INTR papen Ctrl-C.

VQUIT Muneke cumBosia QUIT B MaccHBe crieliiasibHbIX CHMBOJIOB. BBo cuMBosia QUIT
BbI3bIBAET MOCBIIKY CHUrHasa SIGQUIT BCceM IpoleccaM OCHOBHOH IPyIbI TPO-
116CCOB, aCCOLIMMPOBAHHON C NaHHBIM TepMuHasoM. CumBos QUIT 3aTeM cOpa-
ceiBaercs. O6bIuHO cUMBOJ QUIT paBen Ctrl-\.




VSUSP

Munexe cumBosia SUSP B MaccHuBe crielualbHbIX cMMBOJIOB. CuMBOJ SUSP pac-
MO3HAETCs, TOJIBKO €CJIM CHUCTeMa MOJIEePKUBAET yrpaBjeHue 3aaanusamu. Eciu
M0JIb30BaTe/b BBOAUT STOT CUMBOJI, BCEM TpOLECCaM TeKylllel OCHOBHOH Ipyr-
Mbl MPOLIECCOB, aCCOLIMMPOBAHHON C JaHHBIM T€PMMHAJIOM, MOCHIJIAETCS CHrHAJ
SIGTSTP. CumBos SUSP 3aTeM cOpacbiBaercs. OObIUHO cUMBOJ SUSP paBeH
Ctrl-Z.

CrapT/CcTON-CUMBOIbI

AT CUMBOJIbI MOTYT PACIO3HABATHCS U B KAHOHMUECKOM, M B HEKAHOHMUYECKOM PeXKHUMe BBO-
na. Mx ucrnonb3oBanue ynpasssiercs piaramu IXON u IXOFF pexknMa BBOJIa TEPMHUHAJIA.
KoHKpeTHOe 3HaueHHe 3THX CHMBOJIOB MOXKET JUKTOBATbCSl anmnapatypoi MoJIKJIUEHHOrO
TepMHUHAMA, T0TOMY MHOT1a H3MEHEHHEe 3TUX CUMBOJIOB HE HMeET HUKAKoro sddexra.

VSTART I/IHIIGKC cuMBoJsia START B MaccCuBe ClielMaJbHLIX CUMBOJIOB. CumBos START

VSTOP

MCIOJIb3YeTCs1, UTOObI MOIEPXKUBATH PEXKUMbI BBOJIa IXON U IXOFF. Ecau duiar
IXON yCcTaHOBJIEH, MTOJlydeHHe cuMBoJia START OT TepMUHaJsa BO3OOHOBJISIET Te-
pesauy CUMBOJIOB HAa TePMHUHaJ, caM cUMBOJI START cOpachiBaercs. Ecau ycra-
HOBJIeH (psiar IXANY, roJiyueHue Jito60ro CUMBOJIA BO30OHOBJSIET TPHOCTAHOB-
JICHHYIO TTepe/iauy Ha TePMHUHAJ, IPU 9TOM CUMBOJI He cOPAChbIBAETCs, €CJIH TOJb-
KO 3T0 He cuMBOJI START. Eciii ycraHossieH yiar IXOFF, cucTeMa MOXKeT repe-
JaBaTh CUMBOJI START Ha TepMHUHAJ, UTOObI BO3OOHOBUTL MOJydeHHE BBOJUMbIX
cuMBOJIOB. O6GbIUHO cHMBOJI START paBeH Ctr1-Q.

Wuneke cumBosia STOP B MaccHBe CrielHasbHbIX CHMBOJIOB. CUMBOJ STOP Hc-
M0J1b3yeTcs, UTOOb! MOIePKUBATh peKUMbl BBOJa IXON U IXOFF. Ecau ycta-
HOBJIEH hjiar IXON, noJiyueHue cuMBoJia STOP BbI3bIBA€T MPUOCTAHOBKY TMepe-
Jlauu CUMBOJIOB Ha TepMHUHAJ, caM cuMBOJl STOP npu 3ToM cOpacbiBaercs. Eciu
ycTaHoBJsieH ¢uiar IXOFF, cucrema nepeiaér Ha TepMUHaJ CUMBOJ STOP, uTo-
Obl IPEOTBPATUTD TeperoJiHeHNe ouepean BBoja ¢ TepMuHaa. O6bIUHO CHMBOJ
STOP pasen Ctrl-S.

1.3.4 HexkaHoHHYeCKHI BBO

B HekaHOHHUECKOM peXHUMe BBOJA ClelMajbHble CHMBOJIbI PEIAKTHPOBAHHS, TaKHe Kak
ERASE wid KILL He HUMeIOT creudasbHoro 3HaueHusi. CHCTEMHOe pellakKTHPOBAaHUE CTPOKH

OTKJIIOYEHO, I109TOMY BCE€ BBOJAHMMbBIC CHMBOJIbI, KpOME€, BO3MO2KHO, Cll€UHaJIbHbIX CHUMBOJIOB

MOCBIJIKH CHIHAJIOB WJIM YIPABJIECHUS MOTOKOM JAHHBIX, MEPeNaloTcsl NMPUKJIAAHOH MporpaMmme
TOUHO B TOM BHJIe, KaK OHU HaOpaubl. [Ipuk/aaaHas nporpamma J0J/pKHA caMa MpPeaoCTaBJIsATh
CpeaCTBa Il PeAaKTUPOBAHUA BBOAA, €CJIH 5TO HEOOXOAUMO.

HexkaHoHuuecKui pexkuM MpelocTaBJseT crelyasnbible napamerpbl MIN U TIME [ yripaB-
JIEHHUsI T€M, CKOJIbKO KJ1aTb BBOJA CHMBOJIOB, U HY>KHO JIM 2KIaTb BOOOILLE WJIH BO3BPALLATLCA
HEMeJIJIEHHO, JaXKe €CJIM HET BBeIEHHbIX cUMBOJIOB. [lapameTpbl MIN W TIME XpaHsITCS B Mac-
cuBe ¢c_cc. VMIN U VTIME — MMeHa HHAEKCOB COOTBETCTBYIOLLMX 3JIEMEHTOB MacCHBa.

VMIN

VTIME

Hunekce 3Hayenuss MIN B MacCHBe CIleLMa/bHbIX CUMBOJIOB. 3HaueHne MIN HMeeT
CMBICJT TOJIbKO B HEKAHOHHUECKOM pexkuMe BBoja. OHO 3a/1aéT MUHUMAJIbHOE KOJIH -
yecTBO OGAUT B 0Uepei BBOJIA TePMHUHAJIA, HEOOXOAUMOE, YTOObI read 3aBepLLUUJICS.
Munekc snauenust TIME B MacCHBe cllellMabHbIX CHMBOJIOB. 3HaueHue T IME nuMeer
CMBICJI TOJIbKO B HEKAHOHUUYECKOM pexkuMe BBoja. OHO 3a1aéT MakcUMaJibHOEe Bpe-
Ms1, KoTopoe read OyneT »K1aThb 10 BO3BpaTa U3 CUCTEMHOrO Bbi3oBa. Bpewms 3a1a-
€TCsl B JIECSATBIX J10JISIX CeKYH/IbI (TO ecTb, 10 o3Hauaer | cekyHy).

3nauenust MIN U TIME BMeCTe OIpeneJssaoT KpI/ITelejl, Korjaa CHUCTEMHbIH BbI30B read 3aBep-
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niaet pa6oty. TouHbli CMbICJI 3aBUCUT OT TOTO, KAKOH U3 3TUX NapaMeTpoB He paBeH 0. BoaMoXKHbI
yeThipe CJIyuas.

e 1 TIME u MIN He paBHbl 0. B 3T0OM csiyyae TIME 3a1a€T, CKOJbKO BPEMEHU MocJie MoJly-
UEHHs1 OYePeIHOrO BBEJIEHHOIO CUMBOJIA 2K1aTh, MPUAET JM elé ouH cuMmBoJl. [lociie Toro,
Kak OblJl CUMTaAH MepBbIA CUMBOJI, read XKAET, NoKa JMO0 He nocTynsat MIN 6aiToB, 1160 3a
BpeMsi TIME He [TOCTYIIUT HU OJHOT'O HOBOI'O CUMBOJIA.

read BCeraa J0KHAAeTCsl MOCTYIJICHUs ePBOr0 CUMBOJIA, JIaXKe €CJM MHTepBaJ BPEMEHH
T IME 3aKOHUMTCA paHblle. read MOXKeT BepHyTbh O0Jiblie, YeM MIN CHMBOJIOB, €CJIH CTOJb-
KO CHUMBOJIOB OKaXKeTCsl B OUePEeId BBOA TePMHUHAJA.

e M MIN, u TIME o6a paBhbl 0. B sTom ciiyuae read Bceraa 3aBepliaercst HeMe/yIeHHO, BO3-
Bpalllast CTOJLKO CUMBOJIOB, CTOJIBKO B 3TOT MOMEHT HAXOJIUTCSI B 0UepeId BBOJIa TEPMUHAA,
HO He GouJibllle ueM uncsio 6alT, 3ajaHHoe B napameTpe read. Eciu ouepenb BBoJa nycTa,
read Bosspauaet 0.

e MIN paBHo 0, Ho TIME He paBHO 0. B 3TOM ciiyuae read »Xa€T MOCTyMN/e€HHST CHMBOJIOB
Bpemsi TIME. [locTynsieHust e IMHCTBEHHOrO CUMBOJIA JOCTAaTOUHO, YTOObI YIOBJETBOPHTH
3arpoc Ha uTeHue, U 3aBepuinTb read. [Ipu Bbixojie read Bo3BpalllaeT CTOJAbKO CUMBOJIOB,
CKOJIbKO ObLJIO IOCTYIHO B OUePe/id BBOJIA, HO He OoJiee uncsa 6ailT, yka3aHHOrO apryMeHTOM
read. Ecsin 3a Bpemst TIME B ouepe/i BBOJA He MOSIBUIOCh CUMBOJIOB, read BO3BpalllaeT

0.

e TIME paBHo 0, Ho MIN He paBHo 0. B 3tom cayuae read xKaét, noka B ouepe/id BBOjA He
NOSIBUTCS KaK MUHMMYM MIN GaidToB. [locsie sToro read Bo3Bpalllaer cToJbKO CUMBOJIOB,
CKOJIBKO JIOCTYITHO B OUepe/ii, Ho He OoJiee uncsia 6ailT, ykazaHHOro aprymeHtoM read. Ta-
KUM 00pa3oM, read MOKeT BEpPHYTb OoJibliie, ueM MIN CHMBOJIOB, €CJIM CTOJIbKO CUMBOJIOB
0OKasaJloChb B ouepelid BBOJa TepMHUHaJa.

Hanpumep, ecan napamerp MIN yctaHoBseH B 50, a CHCTEMHbIH BbI30B read 3anpalliiBaeT
urenne 10 6ait, read Oy/er »J1aTh, OKa B ouepejid BBoaa He nosisurcs o0 Gait. 3atem read
BepHET nepeble 10 Gaiit, octaBasis ocrapwmecs 40 B ouepeau BBoJA /sl MOC/AEAYIOLIMX BbI3OBOB
read.

1.4 YcraHoBKa peXXMMOB TepMHHaJa

UToObl YCTAHOBUTL HEKOTOPbLIA PeKUM pabOThbl TepMHHAJA, MPEK/E BCErO HY>KHO BbI3BATb
tcgetattr, 4yToObl MOJYUUTb TEKYLLHH PeXKUM pabOThl 3TOrO TepMUHAJA. 3aTeM HYXKHO MU3Me-
HUTb TOJIBKO T€ M0JIsl, KOTOPble YCTAaHABJAMBAIOT HYKHbIH pexkuM. [Tocsie 5Toro Hy»kHO yCTaHOBUTh
pexkUM pabOTbl TEpPMUHAJA BLI3OBOM tcsetattr.

He pekomenayercst mpocTo MHULIMAJIM3UPOBATh CTPYKTYPY struct termios HY»KHbIM Ha-
60poM 3HauUeHW U MepeaaTh €€ HeMmoCpeICTBeHHO tcsetattr. Pa3Hble onepaluoHHble cucTe-
MbI MOT'YT HM€Tb JOIOJIHUTEJIbHBIE I104151, KOTOPbIE 3[1eCh He 3aJl0KYMEeHTHPOBaHbI, [103TOMY €1HH-
CTBEHHbIH C110C00, KaK MOXKHO U30€KaTh yCTAHOBKH 9THUX M0JIeH B HelpaBUJ/IbHbIE 3HAYECHHUs, — He
MOJIMPUIIPOBATH HX.

Jls1s npaBU/IbHON pabOoThl pa3JjiMuHble TEPMHUHAJIbI MOTYT TPeOOBaTh Pa3/IMUHbIX YCTAaHOBOK pe-
>KUMOB pa0OTbl TEPMHHAJIA, TI03TOMY HEe PEKOMEH/LYeTCsl KOIMUPOBATh aTPUOYThl C OJIHOTO TEPMH-
HaJla Ha APyrok TepMHHaJI.



Korna nojsie cTpykTypbl siBjisiercst HaGopoM He3aBUCHMbIX (hsiaroB, kKak noss c_iflag,
c _oflag,c cflaguc lflag, He peKOMEHJYeTCsl yCTaHaBJIMBaTh 3HAUE€HHE T10JIsI LEJIHKOM,
MOCKOJIbKY Y KaXKJ10H OTIepallMOHHOH CUCTEMBbI MOTYT ObITh JIONOJIHUTE IbHbIE (h/iard. BmecTo sT0r0
HY>KHO MOJM(UUUPOBATH TOJNBKO Te OUThI (hJ1aroB, KOTOpble HEOOXOAUMBI ITPOrpamMmme, OCTaBJIsIs
JIpyrue B HElPUKOCHOBEHHOCTH.

1.5 [Tlpumep HeKaHOHHUYECKOIO BBOJA

Cuienytoniast mporpamMma MepeBoJUT TePMHUHAJ B HEKAHOHUUECKUE PEXKUM, OTKJIIOUAET X0 U
BBOJIUT CHMBOJIbI IO T€X MOP, OKa He GyeT BBeAEH cuMBoJ ¢ KojaoM 4 (Ctrl-D).

#include <unistd.h>
#include <stdio.h>

#include <stdlib.h>
#include <termios.h>
#include <signal.h>

/* nepeMmeHHas OIS COXPAHEHMS MCXOOHEIX aTpuOyTOB TepMuHasaa */
struct termios saved attributes;

void reset input mode(void)
{
tcsetattr (0, TCSANOW, &saved attributes);
}
void sighnd(int signo)
{
exit (0) ;
}
void set input mode(void)
{

struct termios tattr;

/* mpoBepsieM, UTO BBOOMM C TepMuHAaga */
if (!isatty(0)) {
fprintf (stderr, "Not_a _terminal.\n");
exit (1) ;
}
/* CuUMTEIBAEM TEeKYyIMy pexmuM paboTe TepMuHaaa */
tcgetattr (0, &saved attributes);
memcpy (&tattr, &saved attributes, sizeof(tattr));
/* BKJIOYAEM HEKAHOHMYECKMM pexum 6e3 sxa */
tattr.c 1flag &= ~ (ICANON|ECHO) ;
/* CUMTEIBAEM MUHMUMYM II0 OOHOMY CHUMBOJY */
tattr.c_cc[VMIN] = 1;
/* 6e3 OIr'pPaHMUYECHMUS BPEMEHM OXUIAHUS */
tattr.c cc[VTIME] = O;
/* yCTaHaBIMBAEM HOBEII pexuM paboTE TepMuHaia */
tcsetattr (0, TCSAFLUSH, &tattr);
}
int main (void)

{



char c;

set input mode();

atexit (reset input mode);

/* ycraHaBImMBaeM o6paboTKy CHUI'HAJIOB 3aBepleHus */
signal (SIGINT, sighnd);

signal (SIGTERM, sighnd);

while (1) {
read (0, &c, 1);
if (¢ == "\004’) break;
write(l, &c, 1);

return 0;

1.6 BbiBoa Ha TepMHUHAN

Cam no ce6e BbIBOJL Ha TePMHHAJ He HMeeT HUKaKHX 0COOEHHOCTeH MO CpaBHEHHIO, HAIpHU-
Mep, ¢ BBIBOJIOM B (haiisi. M0XKHO MCIOJIb30BAaTh CUCTEMHBIN BbI30B Wr ite, MOXKHO UCMOJb30BaTh
(byHKIIMM BbICOKOYPOBHEBOTO BbiBoJIa fprintf u T. 1. [1pu vcnosb3oBaHUH BbICOKOYPOBHEBBIX
(hyHKIIMH BbIBOJIA MOKET MOTPe6OBATLCS OTKJIOUNTD Oydhepu3aluio NoToka BbiBO/A, UTOObI 1aH-
Hble MepeaBaJuch Ha TEPMUHAJ Cpady, a He HaKarJMBaJuCh BO BHyTpeHHeM Oydepe notoka. s
3TOr0 MOXKHO HUCII0JIb30BaTh BbI30B setbuf (£, NULL) ;, rae £ — UMs BLICOKOYPOBHEBOIO 110~
TOKa, CBSI3aHHOTO C TepMHHaJ/IOM (00bIYHO 3T0 stdout). Eciiu 6ydepusaiys BbiBoJa OTKJIIOUEHA,
MOXKHO 6€30MacHO MepeMelnBaTh HCIOJIb30BaHHe HU3KOYPOBHEBOH (DYHKIIMM write W BBICOKO-
YPOBHEBBIX PYHKIMH pabOThI C TOTOKOM.

[TockouibKy, Kak ObIO CKA3aHO BbIllle, CYLIeCTBYeT OOJIbLLIOE KOJMUECTBO Pa3HbIX MOjeJel
TEepPMHHAJIOB, OCHOBHAsl MpobJieMa COCTOUT B TOM, KaK CJ/ieJlaTb MPOrpaMMmy He IMPUBSI3AHHOH K
HEKOTOPOH KOHKPETHOH Mojiesit TepMuHa/ia. O6 3TOM MOHIeT peub B CJEIyIOLIEM pasJielie.

1.7 Cucrema KoMaHJ TepMHHaJlA

PasHble Mojie/IM TePMHUHAJIOB MOTYT UMETb PasHblil HAaGOp MOAAEPKUBAEMbIX PEKUMOB Bbl-
BoJia cuMBOJIOB. Harnpumep, MaTpuuHble MPUHTEPbl MOTYT MOJIEPKUBATh HECKOJBbKO LIPUPTOB,
BEpXHHE U HUKHHE MHJEKCHI U Jpyrue Bo3MOKHOCTH. CTaHnapToM je-(hakTo st CHCTEMbl KO-
MaHJL MaTPUUHbIX NIPUHTEPOB SIBJSIETCS] cUcTeMa KoMaH[ Epson, HO KaxKast KOHKpeTHast MOJieJb
MPUHTEPA BHOCHT Kakue-To 100aBjeHns B 3TH KoMaH ibl. TouHO Takke, cTaHIapTOM Je-(paKTo s
aJaBUTHO-M(POBBIX TEPMUHAJIOB C MPSIMOM ajipecalldeil IKpaHa (To eCTb, TEPMUHAJIOB, TO3BO-
JISIIOIIMX BBIBOJIMTH CUMBOJI B TPOM3BOJILHOE MECTO 9KpaHa) siBjisieTcsi cuctema komana V1100, Ho
Kark/Jasl KOHKpeTHasi MoJiesib TepMHUHaJia 100aBJsieT KaKHe-TO HOBble KOMaH/Ibl.

Ecau nporpamma OyzieT pabotaTh TOJAbKO C OJHUM KaKHUM-TO BMJOM TepMHHaJIa, Takasi Npo-
rpaMma He CMOXKeT MOJIyUMTb LLIMPOKOro pacnpoctpaHenus. bogee Toro, npu pagpaborke npo-
rpaMMbl IPOCTO HEBO3MOXKHO TMPEAyCMOTPETh MOJEJNH TEPMHHAJOB, KOTOPble MOTYT MOSIBUTHCS
y2Ke ocJie TOro, Kak rnporpamMma OyeT paclpoCcTpaHeHa.

B cuctemax Unix s3Ta npo6Jiema peliaercsi caeayoumm oopadoM. Bmecre ¢ cuctemMoi nocras-
Jsiercst aii uaM Habop aiaoB, coiepxKalldil onucaHue Bo3MoxkHocTel (terminal capability)
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BCEX «H3BECTHBIX HayKe» TepMmuHasoB. B panHux cucremax BSD daiin onucanus TepMuHHa-
JIOB HasblBasicsl /etc/termcap, celuac MOBCEMECTHO HCMOJb3yeTcs apyrasi gpopma oruca-
HHUS1, KOTJIa CBOHMCTBA TePMMHAJa OMMCHIBAIOTCS IS KAXKJAOTO TePMHHAJa B OTIAEJNbHOM (afi-
Jie, 1 Bce 3T ailsibl HaXoAATCs B TMojKaTajorax karajsora /usr/share/terminfo wiu
/usr/lib/terminfo. OnucaHue TepMUHAIa CONEPHKHUT CBEIEHHUSI O TOM, JIOTYCKAET JIM Tep-
MMHAJI IPAMYIO aJIpecaluio, U Kakas [ocJje/10BaTe/IbHOCTb CHMBOJIOB /1S 9TOrO A0JI2KHA ObITh Ie-
pellaHa, CKOJIbKO y TepMHHaJa CTOOLIOB U CTPOK M M.

AndasutHo-1MppoBbIe TEPMUHAJBI, KaK TIPAaBUIIO, paboTaloT B TOGAUTOBOM PEXUME, TO €CTh
KaxXKbli 6AUT — 3TO CUMBOJI, KOTOPbIHA HY?KHO BbIBECTH Ha TEKYILLYIO O3ULMIO SKPaHA, JIMOO HEKO-
TOpast KOMaHjla ynpasJjeHuss TepMuHanoM. Kpome Toro tepmuHaln MoxeT o6pabaTbiBaTb MHOTO-
OalTHbIE [10CJIEI0BATE/LHOCTH. Takue MocJ/e/10BaTe/IbHOCTH BCer/la HauMHatoTes ¢ koaa " \033”
(ESC). Hanpumep, nas repmunana VT100 nocaenoBatesibHocTh “ \0337, 7 [, 727 ' J’ ouu-
11aeT 9KPaH.

Kaxapbiii cumBoJ1, HaOUpaeMblil Ha KJ1aBHATYpe, KAK MPABUJIO, UMEET OJIHOOANTHBIN KOJI, COOT-
BercTBYOUMA ero kogy ASCIl. Ho HekoTopble KJaBUILM, TaKHe KaK KJaBUILU NlepeMelleHUst Kyp-
COpa W HEKOTOpbIe JIpyrue, NoChIaloT MHOMOOANUTHYIO MOCJ/E10BaTe/IbHOCTb, KOTOpasl TOXKe Ha-
ypHaercs ¢ Koja ' \033’ (ESC). [us toro ke tepmunasa VT100 kjaBuiia «CTpesika BBEPX>»
MochlJIaeT rnocJeaoBaTeJbHoCTh 6autoB F \033/, /" [',"A".

1.8 Pao6ora c oubanMoTekKo ncurses

DyHKUMKH paboThl ¢ TEPMUHANIOM HAaXoAATCs B OMOJHOTEeKe curses. DT1a OUOJIMOTEKA NPeLo-
CTaBJII€T BO3MOXKHOCTH /151 YIIPABJICHUS TEPMHUHAJIOM KaK /U151 BbIBOJIa CUMBOJIOB HA 9KpaH, Tak U
/ISl UTEHHUS1 KOJIOB CUMBOJIOB C KJIaBUATypbl. B coBpemeHHbIX cucTemax (Linux, FreeBSD) sta 6u6-
JIMOTeKa HazbiBaeTcsl ncurses. YToObl HCMOJIb30BaTh 3Ty OUGJIHOTEKY B [porpaMmme, oHa J0JKHA
MOJIKJIIOUATh 3aroJ0BOYHBIN (paill <ncurses .h>, a MIpU KOMIIOHOBKE JI0J12KHA ObIThb YKa3aHa Orl-
uus —lncurses.

OCHOBHbBIM MOHsATHEM OUOJIMOTEKH SIBJSIETCS OKHO, PeACTaBJsiolee co60k NPSIMOYroJbHYIO
o6J1acTh Ha sKpaHe. [1pu 3anycke nporpammbl co3naércsi kopHesoe okHo (root window), saHu-
Matoulee Bech 3KpaH. [Tosb3oBaTtesb MoxKeT co31aBaTh HOBble OKHA MeHblero pasmepa. K kop-
HEBOMY OKHY MOKHO oOpaluaThbcest o uMeHd stdscr. [Ipu BbIBOJIe B OKHO BbIBOJL OTCEKAETCS M0
NPaBoOU U M0 HUKHEH IpaHULIe OKHA, TO €CThb, €CJIM BbIBOJUTCS CTPOKA JUIMHbI GOJIbLLIECH, YeM LIH-
pHHA OKHA, cTpoKa OyjeT o6pe3aHa Mo LIHPUHE OKHA.

Bcee dynkumu, padoratolie ¢ OKHaMH, He BbIBOAST HEMOCPEJACTBEHHO HAa TePMHHAJ, a MO/~
¢utmpytot 6ydep okHa, HaxoasdLMics B namsaTi. Utobbl conepxumoe Gydepa oToOpasuioch Ha
TepMHUHAJ, HY>KHO SIBHO BbI3BaTb OJIHY U3 (DYHKILMI mepepucoBku TepMuHasa. [1pu nepepucoke
OKHa OMOJIMOTEKA CTapaeTCsl MUHUMHU3UPOBATh KOJIMUECTBO JAHHBIX, [IEPeChlIaeMblX HA TEPMHUHAJ
(Kak ObL10 CKa3aHO BblllIe, MPerosaraercs, YTo TepMUHaAJ CBsI3aH C KOMIbIOTEPOM J0CTaTOYHO
Me/VIEHHBbIM KaHaJI0OM ), U BbITOJIHSIET ONTHMU3alMK [TePEPUCOBKH, HCXOJIS1 U3 CBOUX MpeJCTaBJ/e-
HHH O TEKYLLEM COJCPKUMOM KpaHa TepMHUHaJIA.

3amMeTbTe, UTO OKHA caMu 1o cefe He UMEIT HepapXMH OKHO-TOJOKHO U He TOJIeP:KUBAIOT
nepekpbITUs ApyT Apyra. Jlyist 3TUX Lesiefi NPUMEHSIIOTCS naHeu.

1.8.1 Hauano pa6otbl nporpamMmmbl

B Hnauase paGoThl mporpamma, HCMoJb3ylollas OUOJHOTEKY ncurses, J0JKHA BbIMOJHUTD
HECKOJIbKO MHHUIIHAJIM3ALMOHHBIX BBI30BOB. THIMUHOE HAuaJI0 MPOrpaMMbl, HCMOJbL3YIOLIEH OU6-
JIMOTEKY ncurses, BLINVISAUT CJeAyI0IUM 00pas3oM:

11



if (! (initscr())) return 1;

cbreak () ;

noecho () ;

nonl () ;

meta (stdscr, TRUE);
intrflush(stdscr, FALSE);
keypad(stdscr, TRUE);

if (has colors()) {
start color();
init pair(l, COLOR WHITE, COLOR_BLUE);
init pair(2, COLOR YELLOW, COLOR BLUE);
init pair(3, COLOR BLUE, COLOR WHITE);
init pair(4, COLOR YELLOW, COLOR RED);
wattrset (stdscr, COLOR PAIR(1l));
wbkgdset (stdscr, COLOR PAIR(1));

}

clear ()
refresh () ;

@yHKUMS initscr BHIMOJHSAET HaUalbHYI0 HHHIIMAIN3ALIMI0 TEPMUHAJA U BHYTPEHHUX CTPYK-
Typ JaHHbIX OUOHOTeKH. Ecsn npu MHULIMAAM3aUMK BO3HHMK/A OIMOKA, HA CTAHAAPTHBIA MOTOK
olMOOK reyaTaercs AMarHocTHueckoe cooblileHue, a ¢pyHKuMs Bo3Bpallaer NULL. [Ipu ycrexe
BO3BpalllaeTCsl yKasaresb Ha CTPYKTYpY, OMUCHIBAIOLLYI0 KOPHEBOE OKHO (TO €CTh BO3BpalllaeTcsi
3HaueHue, paBHoe stdscr).

JlanbHeiiiast rpyrnmna BbI30BOB (PYHKIIMH BKJIIOUAET KHEKAHOHUUYECKUI» PexKUM pabOThl TEPMH-
HaJja.

e BhizoB cbreak oTk/IOUaeT nocTpouHylo Oydepusauuio BBoja U 06pabOTKY CHUMBOJIOB
OUMCTKH CTPOKH U yJaJIeHHsl OCJIeTHEr0 CUMBOJIA.

e Bhi30B noecho oTK/IOUAET 9X0-PEKHM, TO €CTh BbIBOJ| BCEX BBOJMMbIX CHMBOJIOB 0OPaTHO
Ha TepMUHAJL.

e Bbi30oB nonl OTKJOUAaeT aBTOMAaTHUECKUHA MepeBoj cuMBoJsia  \r’ B cuMBoJ ' \n’ npu
BBOJIE M NepeBO/ / \n’ B MOCJEA0BATENbHOCTL /' \r’, ' \n’ NpH BbIBOJE.

e Bbi30oB yHKIMM meta M03BOJSIET U3MEHUTh PEKUM 06pabOTKH 8-T10 GUTA KOI0B CHMBOJIOB
npu BBojie-BbIBOJIe. [ 1o ymosruanuio 8-it 6ut or6pacwiBaercs. Ecsin Bropoit napamerp yHK-
MK paBeH TRUE, 8- 6UT HcKaxkaTcesi He OyjieT. [lepBbiit napamerp yHKIMH UTHOPHPYETCS.

e BhbizoB PyHkIMH intrflush no3BoJisieT UBMEHUTb PEXKHUM «ObICTPOH» peaKIMH HA CUM-
BoJibl npepbiBanus (Ctrl-C u ap.). Ecou BTOpo# napametp gyHKuMK paBeH TRUE, rpu no-
CTYIJICHHU CHMBOJIA NPEPLIBAHUSA BCE JaHHbIE, €LIE He MepeaHHble Ha TepMHHaJ, OyIyT M0-
TepPsiHb. DTO MOXKET MPUBOJUTH K TOMY, UTO MOCJIE MPEPbIBAHUS C KIaBUATYPbl BHYTPEHHUH
6yep okHa OyzeT He CoBMaaTh ¢ 0ToOpakaeMbIM Ha sKpaHe. Ec/in BTopoli napameTp paBeH
FALSE, UCIIOJIb3YeTCsl MeJVIeHHAst, HO HaJléKHas CXxeMa peakilui Ha CUMBOJIbI [TPEePbIBAHUS.
[lepBblit napamerp QyHKUMH HTHOPUPYETCS.

o DyHKIMA keypad M03BOJSET H3MEHUTb PEXKHUM TPAHCJSILIMU CielldabHbIX MHOTOOANUTHBIX
KOJIOB, TIOCTYMAIOILIMX ¢ TepMUHAJA (HanpuMep, KOJIOB (hyHKIIMOHAJIbHbBIX KJIaBUIII UK KJla-
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BHLI ypaBJieHusi Kypcopom). Ecii BTopoit napameTp (pyHKIMH ycTaHOBJEH B TRUE, BBOIM-
Mbl€ C TepMHMHAJIa MOCJe10BaTe/IbHOCTH CUMBOJIOB, COOTBETCTBYIOIIME CleUHaIbHBIM KJla-
BHULLIaM, IPeoOPa3yloTCs B CreUMUaJ/bHbIC Le/ble KOHCTAHThl, KOTOPble BO3BPALLAlOTCs MPo-
rpamme. Hanpumep, npu HaxKaTuu KJIABULIK «CTPeJIKa BJIEBO», NPOrpaMMa MOJYUHT KOH-
cTaHTy KEY LEFT. Ecsin Bropoii napamerp (yHKUMM paBeH FALSE, MHOroOaiTHble 110-
CJIeJIOBATEILHOCTH CUMBOJIOB TPH BBOJIE He TpaHcaupytotces. [lepBbiit mapameTp ¢yHKIMM
UTHOpHUpYyeTCSI.

Cuentytoliast rpyrnna KOMaH/ BbIIOJIHSETCS, €CJAM TepMHUHaJ MOJIEepP:KUBAET MepeKsoueHne
LIBETOB CHMBOJIOB U (hoHa. B sToM ciyuae yHkuus has colors Bo3BpalllaeT HeHyJleBOe 3Ha-
uenre. PyHkuua start color BK/0OUAET LIBETHOH pexKMM TepMHHaJ/a (M3HAUAJbHO OH MOXKET
ObITb BbIKJ/IOUeH). Jlasee BbI30Bbl PyHKLUMHM init pair Kaxaol nape (1BeT CUMBOJA, LBeT (o-
Ha) CTaBSIT B COOTBETCTBUE HOMEP ITOH Maphbl B najsutpe atpudytoB. PyHKuMs wattrset ycra-
HaBJIMBAET aTpUOYT BLIBOJMMbBIX CUMBOJIOB JI/Isl TOCJEAYIOLMX onepalnii, a hyHKuus wbkgdset
YCTaHaBJIUBAET aTPUOYT, KOTOPLIM Oy/IeT OUHLLATLCSA OKHO.

B Hatewm caydae coznaéresi nanutpa aTpubyToB U3 UEThIPEX 3J1eMeHTOB. [1epBbiii s/ieMeHT na-
JIUTPBI ompeiesisieT OeJiblil LIBET TeKCTa M CHHUH LBeT (PoHa, BTOPOH — KENTHIN 1IBET TEKCTa U
CUHHUH 1BeT hoHa U T. 1. Jlasiee BbI30BOM (hyHKIIMM wattrset ycTaHaBJAUBAETCSl aTpUOYT HOMEP
1 u3 naauTpbl aTpuOYTOB /U151 BBIBOJAMMBIX B KOPHEBOE OKHO CHMBOJIOB, TO €CTh BCE MOCJEYOLIHe
CUMBOJIbI Gy/1yT BBIBOAUTCS GesibiMi Ha cuHeM (hoHe. BbizoB yHkimn wbkgdset ycranaBiuBaer
aTpubyT HOMep | U3 nmanuTpbl aTpUOYTOB VISl OUMCTKH KOPHEBOTO OKHA, TO €CTb MPH OUUCTKE OKHA
(nJ ero yacTu) Oy/IeT UCIOJIb30BATHCS CHHUI 11BET (POHA.

Bbi3oB ¢yHKIMKM clear oudllaeT KOPHEBOE OKHO (TOuHee, ouullaeT ero Oydep B NamsiTH),
a BbI30B (PYHKUMU refresh CMHXPOHU3UPYET COCTOSIHUE OKHA B MAaMSITH C COCTOSIHUEM OKHa Ha
TepPMHHAJIE.

1.8.2 3aBeplueHue paboTbl NporpamMmmbi

B KoHlle paGoTbl MporpamMmma J0J:KHa BOCCTAHOBHUTb CTAaHJIAPTHbBIA pexKHM paboTbl TepMHUHA-
Ja. Kpome Toro, oHa MoxKeT OUMCTUThL rocJie ceOs1 sKpaH. st 3TuX 1esieil MOXKHO MCM0Jb30BaTh
CJIELYIOLLYIO [T0C/Ie/10BAaTeIbHOCTb BbI30BOB (DYHKIIMH:

// YCTAHOBMUTE CTAHOAPTHEE aTpmbyTe QoHa mjas OKHa stdscr
bkgdset (COLOR PAIR(0)) ;

// ouMcTUTE OKHO Stdscr

clear () ;

// CHMHXPOHM30BATE Oydep

refresh () ;

// YCTAHOBUTE BCE PEXMME TEPMMHAJIA B MCXOIHOE COCTOSHMIE
endwin () ;

1.8.3 Coraawenusi 06 uMeHOBaHUU PYHKLHUI

JIs1s1 MHOTUX JIHCTBUE, KOTOpPbIe MOXKHO BBIITOJIHUTH ¢ OKHOM, MPEyCMOTPEHbI JIBa BapHaH-
Ta (DYHKIMH: C YKa3aHUEM OKHA U C OKHOM stdscr 1o ymosnuanuio. Te yHKIMH, KOTOpbIE Tpe-
OyIOT yKazaHMsl OKHA MMeloT npedukc w B cBoéM uMeHd. Hanpumep, yxke yrnomsiHyTast QyHK-
uus bkgdset yctaHaBauBaer aTpubyT hoHa /151 KOpHEBOTrO OKHA stdscr, a 4ToObl yCTAHOBUTh
aTpubyT (hoHa y MPOU3BOJILHOIO OKHA, HEOOXOIMMO UCI0J1b30BaTh (DyHKIIMIO whkgdset.
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st hyHKLMIE BBIBOJIA TEKCTA B OKHO ITOMUMO NperKca w 10MycKaeTcsi npedUKe mv, KOTOpbIil
YKa3bIBaeT, UTO COOTBETCTBYIOLIAsH (DYHKIMS TIPUHUMAET JIOTIOJHUTEJILHO JIBA apamMeTpa, yKasbl-
Balolle KOOPJMHATY MO3ULUH B OKHE, B KOTOPYIO JIOJKEH BbIBOAMTLCS TeKeT. KoopauHathl oT-
CUMTBIBAIOTCS, KaK 0OBbIUHO, OT JIEBOrO BEPXHErO YIJia OKHA, U MePBOI BCer/ia yKa3blBaeTest CTPO-
Ka, a 3a Heil cToJsibell, To ecThb napa (y,x). Touka Hauasa orcuéra umeer koopauHathl (0,0). Ha-
npumep, QYHKIMS printw BbIBOJAUT (POPMATHYIO CTPOKY B TEKYIILYIO TO3ULIMI0 KOPHEBOTO OKHA,
(yHKLHMS wpr intw BEIBOJUT (OPMATHYIO CTPOKY B TEKYIILYIO MO3ULMIO 3aIaHHOTO OKHA, (DYHKIIHSI
mvprintw BLIBOAUT (hOPMATHYIO CTPOKY B YKAa3aHHYIO MO3MIINI0 KOPHEBOIO OKHA stdscr, U, Ha-
KoHell, PYHKLUsSI mvwprintw BbIBOAMT POPMATHYIO CTPOKY B YKA3aHHYIO TMO3HLIMIO YKA3aHHOTO
OKHa.

1.8.4 CuHXxpoHM3allMs OKHA U TEPMHUHAJA

Kak yxxe 6bl710 yOMsIHYTO, JI/1s1 KaXKJ0r0 OKHA B MaMsATH XpPaHUTCS ero TeKyuuid obpas. Bee
(hyHKILHHM paGOThl C OKHOM MOJU(ULIMPYIOT 3TOT 00pa3 okHa B namsTH. J1isi Toro, 4To6bl H3MEHEH -
HOE CoJlepxKMMOe OKHa OblI0 M0Ka3aHO Ha 9KpaHe, He0OXOUM SIBHbIH BbI30B OJHOH U3 (DYHKLHH
0OHOBJIeHUs 9KpaHa. Kpome Toro, /151 Bcero skpaHa TepMHUHa/a B MAMATH XPAHUTCS ero o6pas.
[TosTomy pyHKiMKU 0OHOBJEHHSI OKHA refresh u wrefresh paGoTaloT B IBe CTaJMK: BHAUaJe
M3MeHEHHbIE TUeHKH OKHA KOMUPYIOTCS B BUPTyasibHbIH Gydep sKpaHa, 3aTeM U3MEeHEHHbIE UeHKH
BUPTYyaJsibHOro 6ydepa 3KpaHa BbIBOAATCS Ha pu3uueckuil skpaH. 1151 6oJ1ee TOHKOro ynpasJeHus
0OHOBJIEHHEM 3KPaHa MOTYT 0Ka3aTbCsl M0JI€3HBIMU CJleytolne PyHKLUMHU:

int refresh(wvoid) ;

int wrefresh (WINDOW *win);

int wnoutrefresh(WINDOW *win) ;

int doupdate(void) ;

int redrawwin (WINDOW *win) ;

int wredrawln(WINDOW *win, int beg line, int num lines);

Oyukiusa refresh KonupyeT U3MeHEHHbIE sTUEHKM KOPHEBOTO OKHa stdscr B 6ydep sKpa-
Ha, 3aTeM M3MeHEHHble sueliku Oydepa sKpaHa BbIBOAATCS Ha (u3MuecKMd 3KpaH. PyHKUMS
wrefresh Konupyer U3MeHEHHbIE siUeliKK 3a/laHHOro OKHa B Oydep 3KpaHa, 3aTeM U3MEeHEHHbIe
sueiiku OGydepa sKpaHa BbIBOAATCS Ha pusnueckuil skpaH. O6paTuTe BHUMaHUE, UTO JaKe eCJi
COJIEP?KUMOE OKHA M3MEHHUJIOCh, PEa/IbHOro BbIBOJA HA KPAH MOXKET He MPOU30HTH, €C/IH HOBOE
COJIEP?KUMOE OKHA COBMAJAET C TEM, UTO HAXOAUTCS B JaHHOH siueiike Oydepa sKpaHa.

[Ipu paGote nporpammbl MOXKET BO3HUKHYTb CUTYallMsl, KOrJla peasbHOe COAePKUMOe IKpaHa
He cooTBeTCTBYeT Oyepy sKkpaHa. Hanpumep, nporpamma MoxKeT 3anyCTUThb APYTyI0 POrpaMmmy,
KOTOpasi YTO-TO BbIBeJIa HA 9KpaH. B 3ToM ciyuae npejiycMoTpeHbl CpecTBa /sl TPUHYAUTENbHO-
ro o6HOBJIeHHS pu3ndeckoro sKkpana. Tak, pyHk1ms wredrawln Mo3BoJsET YKa3aTh, UTO CTPOKH
9KpaHa, COOTBETCTBYIOLIME YKA3aHHBbIM CTPOKAM OKHA wWin JOJKHBI ObITh 00A3aTeJIbHO NepepH-
COBaHbI, MOCKOJIbKY UX COJIEP?KUMOE Ha SKpaHe He COOTBETCTBYET COJlep:KUMOMY Oydepa sKkpaHa.
[Tapamerp beg line yKasblBaeT epBylo CTPOKY OKHA, a apaMeTp num_1lines no3BoJseT yKa-
3aTb KOJIMYECTBO CTpOKl. dynkums redrawwin 3a1a€T, 4To BCE OKHO win JI0/KHO ObITh nepe-
pucoBaHo. U ¢pyHkiusa wredrawln, u pyHKius redrawwin He U3MEHSIOT (PU3UUECKOTO IKpaHa,
a MAHUIYJIUPYIOT BHYTPEHHUMHU CTPYKTypamu 6ubnoTekn ncurses. Co6CTBEHHO 0OHOBJIEHHE (U~
3UUECKOr0 KpaHa Oy/IeT BbINIOJIHEHO NPpH BbI30Be refresh, wrefresh uinu doupdate.

I3amerum, uro uHopMallsl 0 pacCUHXPOHU3aLMK Gydepa skpaHa U (U3UUECKOT0 IKpaHa pejiko ObIBaeT TaKoi
TOYHOH.
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Jpyroit crnoco6 TNPUHYAUTEbHOTO OOGHOBJIEHHS 3KpaHa COCTOMT B Bbl30Be (DYHKIMH
wrefresh co crneuuajbHbIM MNapaMeTpoM curscr. B 3tom ciyuae ¢usHueckuil 3kpaH
HeMeVICHHO OUHILAETCS U TTOJHOCTbIO ePEePUCOBBIBAETCS 3aHOBO.

Korna dyHkuus wrefresh ucnoJgbayerest st 0OHOBJEHHST HECKOJIBbKUX OKOH MOJPsiJL, ore-
paLusi BbIBOa 0OHOBJIEHHBIX siueeK Oydepa sKkpaHa Ha PU3HUECKUI IKPaH BBIMOJHSIETCS 33 KO-
POTKHH TPOMEKYTOK BPEMEHH HECKOJIbKO Pa3. YCKOPUTb Orfepallii MOXKHO, €CJId BBIBOJIUThL Oy-
dep sKpaHa Ha (PU3HUECKUH KpaH TOJBKO OJIMH pa3d B KOHLE Bcex oOHOBJeHHH Oydepa skpa-
Ha. B sTom ciyuae no/mkHbl npuMeHsiTbesi yHKIMH wnoutrefresh u doupdate. OyHkuus
wnoutrefresh Konupyer U3MeHEHHbIe STUEHKHM 3aJJaHHOrO OKHa B Oydep 3KpaHa, HO He BbIBO-
Ut Oydep sKpaHa Ha U3HUECKUl 3KpaH, a PyHKIMA doupdate BbIBOJUT BCe HAKOIJEHHbIE B
Oydepe sKpaHa U3MeHeHHUs1 Ha huduueckuil skpaH. Takum o6pa3om, Bbi3oB (yHKUMH wrefresh
9KBHUBaJIeHTEH [10CJ/1e10BaTe/IbHOMY BbI30BYy wnoutrefresh u doupdate.

1.8.5 Ouucrka okHa

Caenytotie (yHKIUMM OUHILAIOT OKHO WJIM €ro 4acTb. SIUefiKM OKHa 3aroJiHS0TCsS CHMBOJIA-
mu npobesnia. ATpubyT cuMBoJsia (TO eCTb 1BeT (DOHA) MOXKHO U3MEHHUTb MPU MOMOIIM (DYHKIHH
wbkgdset.

int erase (void);

int werase (WINDOW *win) ;
int clear (void) ;

int wclear (WINDOW *win) ;
int clrtobot (void) ;

int wclrtobot (WINDOW *win) ;
int clrtoeol (void) ;

int wclrtoeol (WINDOW *win) ;

DyHKUMK erase U werase 3alKuchiBalOT CUMBOJ MpobHesia B KaxKIylo SUeiKy OKHa, OYMLLas
€ero.

Oynkunu clear u wclear JAenaloT TO XKe, UTO U (DYHKIMH erase, werase, HO JIOTOJHU-
TEJILHO YCTAHABJIMBAIOT (hJ1ar MPUHYAUTEbHOTO 0OHOBJIEHHS (PU3MUECKOTo KpaHa. Takum o6pa-
30M, TpH cJeaytolleM BbidoBe refresh, wrefresh win doupdate uanueckuit sKpaH OyaeT
OUHILEH U ITEePEPUCOBAH.

OyHkimu clrtobot Hwclrtobot OUMIIAIT OKHO OT TeKYIIeH MO3UIIHKM Kypcopa U 10 KOHLA
okHa. OuuilalTCs BCe CUMBOJIbI CTIpaBa OT Kypcopa, BKJIouasi TEKyILylo MO3ULHMI0 Kypcopa, Ha
TEKYLLEH CTPOKE U BCE CTPOKH HUXKE TEKYLLLeH CTPOKH.

Oyukimn clrtoeol U wclrtoeol OUMIIAIOT TEKYLILyIO CTPOKY OKHA ClpaBa OT TeKyllel
[MO3ULIMH, BKJOYAs €€.

1.8.6 BrbiBoa B 0KHO

CTpOKa BbIBOJHUTCA B OKHO C [TOMOULIBIO OlLHOﬁ U3 cJieayrounx CbYHKU,I/II/UIZ

int addstr(const char *str);

int addnstr (const char *str, int n);

int waddstr (WINDOW *win, const char *str);

int waddnstr (WINDOW *win, const char *str, int n);

int mvaddstr(int y, int x, const char *str);

int mvaddnstr(int y, int x, const char *str, int n);

int mvwaddstr (WINDOW *win, int y, int x, const char *str);
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int mvwaddnstr (WINDOW *win, int y, int x, const char *str, int n);

31ech win — OKHO, B KOTOPOE BbIBOJIUTCS CTPOKA, Y, X — KOOPJMHATHI B OKHE, St — BbIBO-
JIMasi CTPOKA, n — MaKCHMaJbHOE KOJIMUECTBO BbIBOJIUMbBIX CUMBOJIOB. Ecsin dhyHKIMs He mpu-
HUMaeT napamerp win, cTpoka ngob6aJsieTcsl B OKHO stdscr. Eciu gyHKUMS He NpUHUMAET na-
pameTpsbl X, y, CTPOKA BBIBOJUTCS, HAUMHASA C TEKYLLEeH MO3HLHUH.

Eciii BbIBOIMMAst CHMBOJIbHASI CTPOKA He MOMELLAeTCsl Ha TeKYLLeH CTPOKe OKHA BbIBOJA, OCTa-
TOK TMEPEHOCUTCS HA CJIEYIOLLYI0 CTPOKY OKHA BbIBOAA, KOTOPOE MPH HEOOXOAUMOCTH MPOKPYUH-
Baercsl. Ecsin B KauecTBe napameTpa n ykasath -1, Oy/ieT BbiBe/leHa TOJIbKO Ta UaCTh CTPOKH, KO-
TOpasl yMelllaeTcsl B TeKylleld CcTpoke OKHa BbiBoja. [locsie BbIBOJA CTPOKH TeKylllasl MO3ULUS B
OKHE COOTBETCTBYIOLLIUM 00Pa30M U3MEHSeTCs.

J17151 BbIBOJA OJTHOTO CUMBOJ1A HCTOJb3YIOTCS Caleytolle (hyHKIUU:

int addch(const char ch);

int waddch (WINDOW *win, const char ch);

int mvaddch(int y, int x, const char ch);

int mvwaddch (WINDOW *win, int y, int x, const char ch);

DyHKIMY MO3BOJISIIOT 33a71aBaTh OKHO BbIBOJIA Win, KOOPJAMHATHI BbIBOJA Y, X.
Lot hopMaTHOro BbIBOJA HCIOJB3YIOTCS (DYHKIMH:

int printw(char *fmt, ...);

int wprintw (WINDOW *win, char *fmt, ...);

int mvprintw(int y, int x, char *fmt, ...);

int mvwprintw (WINDOW *win, int y, int x, char *fmt, ...);
int vw printw(WINDOW *win, char *fmt, va list varglist);

[Tapamerp fmt — 3T0 cTpOKa, onpenensioniasi opmaTHoe npeodpazoBanue BuiBoaa. Crelu-
(hukauuu npeo6pa3zoBaHusi B TOUHOCTH COBMAJAIOT CO CrelUuKauusIMu npeo6pa3oBaHus PyHK-
uui cemeiictBa print £. [TapameTp win nosposisieT ykazaTb OKHO BbIBOJA, TApaMeTPhl y, X OIpe-
JIeJISIIOT KOOPJIMHATBI BbIBOJIA.

1.8.7 Bgoj ¢ Kn1aBuaTypbl

int getch (void);

int mvgetch(int y, int x);
int ungetch(int ch);

int has key(int ch);

dyHkums getch Bo3BpalllaeT KoJi ouepeIHOH HaxKaToil KiaBullii B 6ydepe BBOJIa TepMHUHAJA.
Ecau Br/touéH Hebyiokupylonmics: pexxkum, u 6ydep BBoja MycCT, Bo3Bpallaercs 3HaueHue ERR
(KoHCTaHTa, onpenenénHas Kak -1 ). Econ nebnokupyroiuiics: pexkum He BKJIIOUEH, U Oydep BBoA
MyCT, porpamMmMa MpHOCTaHABAMBAETCS JI0 MOCTYMJ/eHUsl HHpopMalru B 6ydep BBosa. PyHKIMS
mvgetch nepemeraer Kypcop B yKazaHHyIo MO3ULMIO OKHA, 3aTeM BbINOJHSIET (PyHKLMIO getch.

Eciin BKIIIOUEH pexKUM pacro3dHaBaHMsl CrielMasbHbIX KJAaBHIL, COOTBETCTBYIOLIME UM MOCJIe-
JIOBATENbHOCTH OAUTOB PACIIO3HAIOTCA U 3aMEHAIOTCA Ha LieJ/Ible 3HAaUCHHUS, HAXOAALLMECS BHE 1Ha-
11a30Ha J0IyCTHMbIX KOJIOB CHMBOJIOB. DTUM 3HAUEHHSIM COOTBETCTBYIOT KOHCTHTBI KEY |, onpese-
JIEHHbIe 6MOJIMOTeKOH. HekoTopble U3 Takux crelrabHbIX KOJIOB KJIaBHIL [TepeurcJ/IeHbl B Ta0JIMLLe
4. O6paTuTe BHUMaHHKE, UTO MOCJE0BATENLHOCTH 6ANTOB, KOJMPYIOLLME CrielanbHble KIaBULLIH,
KakK rpaBuJjio, HaunHatotes ¢ 6arta \033. DTOT Ke GAUT UCIOJb3yeTCsl /ISl KOJMPOBAHHUS KJla-
BULIK ESC, MO3TOMY HaXKaThe Ha KJaBully ESC KaBUaTypbl OyeT NepelaHo B Porpammy nocJe
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KEY DOWN Kuasuiua «crpesika BHU3»

KEY UP KunaBuiia «crpesika BBepx»
KEY LEFT Kuasuiua «crpesika BaeBo»
KEY RIGHT KnaBuiia «crpesika BpaBo»
KEY HOME Knasuiia Home

KEY END Knasuwa End

KEY IC Knasuiua Insert

KEY DC Knasuiua Delete

KEY NPAGE Knasuiuia Page Down

KEY PPAGE Knaeuiia Page Up

KEY BACKSPACE Kuapuiua Backspace

KEY Fn ®dyHkunoHasnbHas kaapuiua Frn, 0 < n < 63

TaéJmua 4. KOHCTaHTbI, COOTBETCTBYIOILIHME HEKOTOPBLIM CII€LIMaJIbHBIM KJ/laBHIIaM

HEKOTOPOro UHTEPBaJia BPEMEHH, B TCUEHHE KOTOPOro OUOJINOTEKA 0XKMIAeT MOCTYIJICHUS IPYTHUX
0alTOB B M0CJIEA0BATEbHOCTH, 3a1AI0LLIEH CITELUAJbHYIO KJIABHULLY.

®yHKuMs ungetch Bo3BpalllaeT OJIMH KOJL KJaBHILIK 00paTHO BO BXOJHYIO ouepe/ib TepMUHA-
Ja. Cjeaytoliunii Bbi3oB getch BepHET ITOT KOJL.

dyukuua has key NpUHUMAaeT KOJ CHeLHa]bHON K/IABHUIIH, OJHONH U3 ONpeeJiéHHbIX B Ta-
6snue 4, v Bo3Bpaulaer TRUE uid FALSE B 3aBUCUMOCTH OT TOT0, Paclo3HaETCsl JIM 3Ta KJ1aBULlIa
TEPMHHAJIOM.

1.9 [Ilpumep nporpammbli

[IpuBenénnas HUXKe Iporpamma rnepemeltaeT CUMBOJ / *’ 1o skpany. [ Ipu komnusisiuuu B Ko-
MaHJ/IHOH CTPOKE PelaKTopa CBs3€H HY>KHO yKa3aThb —lcurses — MOJKJUeHUe OUOIHOTEKH.

#include <curses.h>
#include <locale.h>

int main(void)

{
int prev x = 0, prev y = 0, caret y = 0, caret x = 0, c;
int flag = 1;

setlocale(LC ALL, "");

if (!initscr()) return 1;
cbreak () ;

noecho () ;

nonl () ;

meta (stdscr, TRUE);
intrflush(stdscr, FALSE);
keypad(stdscr, TRUE);

if (has colors()) {

start color();
init_pair(l, COLOR_WHITE, COLOR_BLUE);
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attrset (COLOR _PAIR(1));
bkgdset (COLOR PAIR(1)) ;
clear ()

while (flag) {
mvaddch (prev_y, prev x, ' );
mvaddch (caret y, caret x, ’'*");
move (caret y, caret x);

refresh();
prev_x = caret x;
prev_y = caret y;

c = getch{();
switch (c) {
case 033:
flag = 0;
break;
case KEY UP:
if (caret y > 0) caret y--;
break;
case KEY DOWN:
if (caret y < LINES - 1) caret y++;
break;
case KEY LEFT:
if (caret x > 0) caret x--;
break;
case KEY RIGHT:
if (caret x < COLS - 2) caret x++;
break;

bkgdset (COLOR PAIR(0)) ;
clear () ;

refresh () ;

endwin () ;

return 0O;
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