1 YnpaBjieHue TepMUHAIOM

Tepmuranrom Mbl HA30BEM YCTPOHCTBO (MJIH MPOrPaMMy), KOTOPOE MO3BOJISIET M10Jb30BATES
BBOJUTb CUMBOJIbI (OOBIUHO C K/1aBHATypbl) H BUILETb CUMBOJIbI, BLIBOAUMbIE KOMITbIOTEPOM (00bI
HO Ha 3KpaHe). Hac uHTepecyloT Tak Ha3biBaeMble aAhasumHoO-yudpossle TepMUHAIIbI, TO €C
YCTPOHCTBA, M03BOJIALINE BBOIUTb H BbIBOAUTb HEKOTOPLIH ([0CTATOYHO OrPAHHYEHHDIH) 11
Ma30H CHMBOJIOB U He TOAePKUBatoLIMe rpaduky. CylecTByeT oueHb GOJbILIOE KOJIHYECTBO B!
J10B (MOJieJiell ) TepMUHAJIOB, HaUHHAs! OT 3/1eKTPHUUECKOH NedaTarolileil MalMHKH, NO1K/IOUEHHO}
KOMIbIOTEPY, M 3aKaHUMBasi COBPeMEHHbIMU X-TepMUHaJaMu. HekoTopble TepMUHAJIbI ABJSIOT!
nporpammamu (Harpumep, nporpamma telnet 11t Windows), KoTopble 9MyJIMPYIOT paGoTy Hek
TOPOH MOJIe/IM annapaTHoro TepMUHala.

TpanuuMOHHO TepMHHAJIBI TTOAK/IIOUAMNCH K CHCTEMAM 110 ACHHXPOHHBIM M0C/1€10BaTe/IbHb
KaHaJslaM CB$I3H, Hanpumep, no cranaapty RS-232. Xots cefiuac Takux TepMHHAJIOB TOYTH HE OCT
JIOCh, HHTepderic ynpaB/eHHs TepMUHAIaMU B CHCTeMax Posix COIEPKUT CpeCcTBa yIpaBJeH
1ocJ/1e10BaTelIbHbIM [I0PTOM KOMIIblOTepa, KOTOpble MMEIOT MaJlo CMblCJ1a, HAlIpUMeD, /sl CeTeB:
ro COeJMHEeHHSs1.

PatGota ¢ TepMiHaIOM BEIETCS Uepe3 OTKPBITHIN (hailioBblil 1ecKpUNTOp TepMuHasa. Kak np.
BUJIO, TOT OTKPBITHIH (hailIOBbIi ICCKPUNTOP TIPOLIECC HAC/ELYET OT HHTEPITPETATOPA KOMaH IH!
ctpoku. M cTangapTHbL IOTOK BBOJA, U CTAHAPTHDBIHA 0TOK BbIBOJA Y NTpoLecca 00bIYHO CBSA3aL
C OJIHUM U TeM 2Ke TePMHHAJIOM.

3a Bpewmst cyliecTBoBaHUs cucTeMbl Unix 6b110 pa3paboTaHo 60JblIOe KOJHUECTBO PA3JIHUHL
TUIIOB TepMHHaJ10B. Kak npaBuiio, Npou3BOAUTE b KaXK/10/ MapKU MalLUUHbI Jes1asl CBOM THUII Te
MHHAJIOB, KOTOPBIH OblJ1 HECOBMECTHM C APYrUMH THIAaMHU. [TocKo/IbKY K MalliHe, 0COOEHHO, ec.
OHA BKJII0UEHA B KOMITbIOTEPHYIO CETb, MOKET ObITb OJIHOBPEMEHHO MOJIKJIOUEHO ((PH3HUECKH H.
yepe3 CeThb) HECKOJIBKO Pa3/HUYHbIX TUIIOB TEPMHUHAJIOB, CHCTEMA J0/KHA yMeTh paboTaTh C pa
JIMUHBIMH HECOBMECTHMbIMH THIIAMH TepMUHa/IO0B. YTOObI ONpe/ie/InTb THIT TEPMHHAJA, ¢ KOTOPO
padoTaeT noJsb3oBaTelb, HCIOJb3YeTCs epeMeHHast OKpyxeHust TERM. Hanpumep, cpasy noc.
BXO0Jla [10J1b30BaTeJIsl B KOHCOJIb Linux nepemenHast TERM ycTaHoB/1eHa B 1inux. [Tociie 3amyc!
X-cepBepa 1 BbI30Ba IMyJIsITOpa TePMUHAJIA Xterm THI TepMUHaJIa YCTaHABAMBAETCS B xterm.

S1npo onepaluoHHOIl cHCTEMBI, €C/IH 110/1b30BaTe/ b pa00TaeT ¢ (hPH3UUECKUM TEPMHHAJIOM, H.
SMYJIATOP TePMHHAJIA, €CJIU 110J1b30BaTe/1b paboTaeT ¢ BUPTya/bHbIM TEPMHHAJIOM, CIIeLHa/IbHE
06pa3oM oGpabaTbiBaeT HEKOTOPblE BBOAUMbIE [10/1b30BaTe/1eM KOMOMHALMHU KJaBuil. Hanpume
naxkatie Ctrl-C BbI3bIBaeT MOCHLIKY CHrHaja SIGINT BceM NnpoleccaM OCHOBHOF TPYTIbI 3TO
TepMuHasa (noapoGHee 06 5TOM MOXKHO MPOUNTATh B pasfesie « Yrpas/eHue 3agaHusiMu» ). [1p
JIOXKEHHE MO2KET OTMEHHTD CllelHa/lbHy0 00paboTKy TaKMX KOMOHHALMI KJ1aBHLL.

1.1 Ouepeny BBONA/BLIBOMA

[TockosbKy TepMHHAJ 0OBIYHO SIBJISIETCS] J0OCTATOUHO MeVICHHBIM YCTPOHCTBOM (€cJii TepM
HaJl MOJICOE/IMHEN 110 NOCJ/Ie/I0BATe/IbHOM JIMHUM, THITHUHASI CKOPOCTb CBsA3U coctariisieT 9600 u.
19200 6on), AApoO OMepalMOHHON CHCTEMBI IOMOJNHUTENBbHO OydepH3yeT BBOJ U BBIBOA. DTa 0
(hepusalius He 3aBUCHT OT OyepH3alH BbICOKOYPOBHEBBLIX MOTOKOB CTAHAAPTHOH GUOJIHOTE
s3blka CH.

Ouepesib BBOJIA TEPMHUHAJA XPAHUT CUMBOJIbI, KOTOPbIE ObIJIH MOJTyUeHbl OT TePMHUHAJA, HO €L
He OblJIM NPOUMTAHbl HUKAKHM I1poLleccoM. Pa3Mep ouepead BBOJA TepMUHAJIA ONPEEISIETCS M
Kpocamu MAX INPUT u POSIX MAX INPUT, onpeiesnéHHbiMH B daite <limits.h>. [
paHTHpyeTCs, UTO ouepe/ib BBOJa UMeeT MHHHMaJIbHbIA pasMep MAX INPUT, HO Ha caMoM e



ouepeib MO2KeT ObITb G0JIblLE MK JaxKe IMHAMHUECKH MeHTh pa3mep. Eciu BK/oueHo yrpasJje-
HHe BXOJIHbIM [IOTOKOM (¢ IToMoLblo 6MTa IXOFF pexKMMOB BBOJIA ), ApaiiBep TepMUHasia nepelaét
Ha TepMHHAJ CUMBOJIbI STOP W START, KOIjla BXOJHAs ouepelpb nepernodusiercs. B npotusHom
cJlyuae BBOAMMbBIE CUMBOJIbl MOTYT ObITh IIOTEPSIHBL, €CJIM OHU [OCTYNAIOT ObICTPee, UeM yCIeBatoT
o6pabarbiBaThesl. B KaHOHHUECKOM pe:KUMe BBOJIA BCe BBEAEHHbIE CUMBOJIBI OCTAIOTCSI B ouepe-
JIM JI0 TeX NOp, M0Ka He MOCTYIHT CUMBOJI IEPEBOJIA CTPOKH, O3TOMY OUepe/ib BBOAA TepMHHAJA
MO2KeT [ePeloJIHUTbCA, KOI/a 110/1b30BaTe b BBOIUT CJIUIIKOM JHHHYIO CTPOKY.

Ouepezb BbIBOJA TePMHHAJ/A aHAJIOTHUHA OUePEe BBOJA, HO OHA COLEPXKUT CHMBOJIBI, KOTO-
pble ObIM 3alHCaHbl Ha TEPMUHAJ T1poLleccaMt, HO el He OblIM Ha Hero nepeiaHbl. Eciu KoH-
TPOJIb BBIXOJIHOTO MOTOKA BKJIIOUEH (yCTaHOBKOH GHTa IXON pexKHMOB BBOJA), APaiiBEp TePMUHA-
Jla I0JlUMHsAeTCS CUMBOJIaM START U STOP, nepelaHHbIME TePMUHAJIOM, YTOObI [IPHOCTAHOBUTb U
BO306GHOBHTb MEPECHIIKY JaHHBIX.

OuncTka ouepesi BBOJIa TepMHHAJ/IA — 9TO COPOC BCEX CUMBOJIOB, KOTOPbIE ObLIM MOJyYeHbl
OT TepMHHAJIa, HO ellI€ He OblIH MPOUNTAHbI MpolleccaMi. AHAJIOTHUHO, OYHCTKA OUepe/d BbIBOA
TepMHHasa — cOpPOC BCeX CUMBOJIOB, KOTOPbIe ObIIM 3alIUCAHbI [IPOLIECCAMH, HO eLLE He MepelaHbl
Ha TEPMHHAJ.

1.2 KaHOHHYeCKHil M HEKAHOHUYECKHI BBOJ,

Cucrembl POSIX 1o/iiep:KnBaoT iBa OCHOBHBIX PE’KHUMa BBOJA C TepMHUHAJ/IA: KAHOHHUECKHH U
HEKaHOHHYCCKHH.

B xanonuueckom pescume BBoJA ¢ TepMHHAJIa 06pabaThiBaeTcsl NOCTPOYHO, KaxK1ash CTPOKa
3aBeplUaeTcsl CUMBOJIAMH NepeBoja cTpokH ' \n’, EOF uin EOL. [Ipouecc He MoxKeT cuMTaTh
BBOJIMMBIE CHMBOJIBI, TIOKA MOJIb30BATE/Ib He BBEJIET LIE/YI0 CTPOKY, a PYHKLHS read BO3BpallaeT
camoe GoJibliee 0JHY CTPOKY BBOJIA BHE 3aBUCHMOCTH OT TOTO, CKOJIbKO GAT OblJIO 3aMPOLLEHO.

B KaHOHMYECKOM pexxkHMe BBOJa HEKOTOpble CPelCTBA /sl PeaKTHPOBAHUS CTPOKH IPeo-
CTaBJISIeT CaMo SIPO OllepaLOHHOH cucTeMbl. HekoTopble cuMBOJIbL, Takue Kak ERASE uian KILL,
06pabarblBaloTCsl CreLMalbHbIM 00pa3oM U 0603HAUAOT ONepaluM pelakKTUPOBAHUA TeKyLUel
BBOJIUMOH CTPOKH.

Koncrantel POSIX MAX CANON M MAX CANON napaMeTpH3yloT MaKCHMaJbHYIO JTHHY
CTPOKH, BBOJUMOH B KAHOHHUECKOM pexKuMe. [apaHTHpyeTcs, UTO MakCHMaJbHasl JIHHA CTPOKH
He MeHbLIe 3HAYEeHHS STHX KOHCTAHT, HO Ha CaMOM JieJle OHa MOKeT ObITb GOJIblUe U JaXKe JIHHa-
MHUYECKH MEHSATb pasmep.

B HekaHOHHUECKOM pexKHMe BBOJIa CUMBOJIbI He 'PYIITUPYIOTCS B CTPOKHU, @ CUMBOJIbI ERASE
KILL He o6pabarbiBatorcst. Hactora (IpaHyJIsipHOCTD ), ¢ KOTOPOH CUMTBIBAIOTCA CUMBOJIbL, 3a/a-
érca napamerpamu MIN 1 TIME.

BouiblMHCTBO MporpaMm MCMoJIb3y0T KAHOHHYECKUH PeXKUM BBOJIA, TTIOCKOJIBKY 3TO 1aéT BO3-
MOKHOCTb T10J1b30BATe/I0 PELAaKTHPOBATh BBOJAMMBIE CTPOKH. HekaHOHHUeCKHI pexKUM OOBbIUHO
UCI0JIb3yeTCsl TOrA, Koraa nporpamma Jin6o o6padartbiBaeT OJAHOCHMBOJIbHbIE KOMaH[bl, JHOO
MPEJIOCTABMSET CBOM CPEACTBA PEIAKTHPOBAHHUS CTPOKH.

BbiGop MexKjly KaHOHHUECKHM M HeKaHOHHUECKMM PEXXHMOM yripasJsietcst hyiarom ICANON
nonsi c_1flag CTpyKTyphl struct termios.

1.3 ®PyHKUMM HU3KOYPOBHEBOIO YPaBJeHUs TEPMUHAJIOM

B nannom pasnesne paccMaTpHBArOTCS HEKOTOPble (DYHKLHH HHU3KOYPOBHEBOTO YIpaBJIEHHS
TepMHHAJIOM.



attrset (COLOR PATIR(1));
bkgdset (COLOR_PATIR(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;

#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 f£d):;

int tcflush(int fd, int queue);

int tcflow(int fd, int action);

OyHkUMM tcgetattru tecsetattr CUNTBIBAIOT U MOAU(DULUPYIOT PeXKUMbI paGOTbI TEPM
Haja. B kauecTBe napamerpa UM nepeiaéres aapec nepeMeHHol Tuna struct termios. d
CTPYKTypa COAEPKHT BCIO HH(OPMAIIHMIO 0 PesKMMax paGOThl TePMHHA/A H HMEET CJIe/yIOIIHeE MO/

struct termios

{

tcflag t c iflag; /* pexumel BBoma */
tcflag t c oflag; /* pexwumbl BRBOZa */
tcflag t c_cflag; /* ynpapjsomme ¢Qaaru */
tcflag t c 1flag; /* JoxanesHEe Qraru */
cc_t c_cc[NCCS]; /* ymnpasiigomme CHUMBOJE */

}i

JlanHoe onpejiesieHHe CTPYKTYPbI He SIBJISCTCA TOYHbIM, 1J1s1 KK 10U KOHKPETHOH CHCTEMBI CTPY!
Typa MOXKET Coiep2KaTh J0NoJHUTebHbIe os. Tunbl tcflag t,cc t mmakpoc NCCS onpes
JISIOTCS CHCTEMOM, M UX KOHKPETHOE 3HaueHHe Hac He OyleT MHTepecoBaTh. HasHaueHne Kax o
noJist Oy1eT pacCMOTPEHO HU2Ke.

Xots B pyHKLUSX tcgetattru tecsetattr TepMUHall yKa3blBaeTCs ¢ OMOLLbIO (hailioB
ro JIECKPUITOpPa, aTpUOYThl COOTBETCTBYIOT TEPMHUHAJY, a He PailloBOMy AeCKPUNTOPY. DTO 3H
UMT, UTO U3MEHEHHs] aTPUOYTOB TePMUHA/IA HMEIOT [TOCTOSIHHBIA 3 MEKT, eCsi HEKOTOPbIH APyT
poLecc OTKPOET TOT 2Ke caMblil TepMUHaJI, /s Hero OyayT AeHcTBOBAaTh H3MEeHEHHbIE aTPUOYTh

AHaJIOTMUHO, eCJIH OJIUH U TOT Ke MPOLIeCC UMeeT HeCKOJIbKO (hailsIoBbIX JECKPHIITOPOB, a
COLIMMPOBAHHDBIX C TePMUHAJIOM (J1MOO MOJMyYeHHbIX Yepe3 open, JMO0 uepe3 dup), U3MeHeH
aTpuOyTOB TePMUHAJIA HA OHOM (pailIOBOM JECKPUNTOPE 3aTParuBaeT BBOA U BLIBOJL Ha BCeX dal
JIOBBIX JIeCKPUNTOPAX, ACCOUMUPOBAHHBIX ¢ STUM TEPMUHANIOM. DTO 3HAUUT, UTO HeJlb3sl OJIHOBP
MEHHO OTKPBITb OJIMH (DaH/IOBBIH A€CKPUIITOP /IS UTEHHS C TEPMHHAJIA B HOPMaJIbHOM TTOCTPOUH!
GyheprusrpyeMoM pe:KUMe C 3XOM (KaHOHHUECKHUI pexkuM), a Ipyroi (hai/IoBbli JECKPUIITOP .
YTEHHsl C TePMUHAJIA B [IOCUMBOJILHOM pexkuMe Ge3 5xa. BmecTo 3T0r0 Heo6X0AMMO SIBHO Mep
KJIIOUaTh TEPMUHAJ MEXKJY STHMHU JBYMSI PEXKUMAMH.

OyHKuMs tcgetattr Bo3Bpallaer HHPOPMaLHIo O TepMHUHAJIE 10 OTKPLITOMY (hailioBOMYy /1
ckpunTopy £d, CBI3aHHOMY C TEPMHHAJIOM. AJipec CTPYKTYpbl, B KOTOPYIO Oy/IeT 3annHcana HHPO|
Mallusl, 10J12KeH CofleprKaThesl B mapamerpe termios_p. [1pu ycnelnom 3aBepiieHuu QyHKI
BoaBpatuaet 0, a npu oméke — —1. [lepemMeHHas errno MoKeT cojepKaThb CJAeIyIOLIHe KO;

OLIMGOK:
EBADF  AprymeHT £d He siBJIsieTCsl IOMYCTUMbIM (DailJIOBBIM IECKPHIITOPOM.

ENOTTY aiinoBblil neckpuntop £d He aCCOLUMHPOBAH C TEPMUHATIOM.

Pyukuus tcsetattr ycraHaBauBaeT aTpuOyThl TepMHHAJA, ACCOLMMPOBAHHOTO ¢ (hafi
BbIM JlecKpUnITopoM £d. Ajipec CTPYKTYypbl, cofleprKallleil HoBble aTpUOYTbl TepPMHHAJIA, NTepeaé
cs B napameTpe termios p. IlapameTp action ykasblBaeT, KakK HY»KHO MOCTYIHTb C BXOJHAI?
¥ BBIXO/IHbIMU CUMBOJIAMH, HAXOSLLUMUCS B ouepeasx TepMuHaia. OH MOXKeT IIPUHUMATD CJIejL
follMe 3HAYEHHUS:



TCSANOW M3meHeHus BCTYNAT B CUIy HeMeJIEHHO.
TCSADRAIN }a3meHeHHst BCTYNAIT B CUJly [10CJIE TONO, KAK BCE CUMBOJIbI B BLIXOJHOH ouepe-
J1 TepMHHaJa OyIyT NepefaHbl Ha TePMUHAL. DTOT hJ1ar J0J2KeH UCIOb30-
BaTbhCsl, KOTJ1a YCTAHABJNWBAIOTCS Pe2KHMbI pabOThl, 3aTparkBatoline BbIBOJL Ha
TepPMHHaJI.
TCSAFLUSH Ananornuno TCSADRAIN, HO JOMOJHHTENbHO cOpacEIBAaeT ouepe/ib BBOAA C
TepMHHaJa.
®dyHkuus tcdrain npuocTaHaBAMBaeT BbIOJNHEHHE [TpoLecca 10 TeX Nop, NoKa BCe CHMBOJIbI
13 BBIXOJIHOH Ouepe/il TepMHHAJIa, aCCOLMUPOBAHHOTO ¢ (hafIOBbIM JecKpunTopoMm £d, He 6yayT
nepejiaHbl Ha TePMUHAJL.
Pynxuus tcflush copacbiBaeT faHHbIe U3 OUepejiell TepMHHANA, aCCOLMMPOBAHHOTO ¢ (afi-
JIoBbIM JleckpuntopoM £d. [TapameTp queue MoxKeT MPUHUMATD CJIeYIOLIHe 3HAYEHHST:
TCIFLUSH Co6pacbiBaeT BXOJHY!O Ouepe/lb TePMUHAJIA.
TCOFLUSH  COpacblBaeT BLIXOHYIO ouepe/lb TepMHHAJIA.
TCIOFLUSH COpacblBaeT U BXOJIHYIO, H BBIXOJHYIO OUepeid TepMUHAA.
Oyukuus tcflow NPHOCTaHABINBACT NPUEM JAHHBIX C TEPMHHAJA HJIM Mepeauy AaHHbIX Ha
TepMHHaJ B 3aBHCHMOCTH OT 3HaYeHHs Mapamerpa action.
TCOOFF [lpuocraHaB/iuBaeT BbIBOJ HA TepMHHAJL.
TCOON Boso6HoBJisieT BbIBOJL Ha Te€PMHUHAJ.
TCIOFF [Ilepenaér Ha TepMuHas CMMBOJ STOP, KOTOPBIH BbI3bIBAET MPHOCTAHOBKY Nepe-
Jla4¥ BBOJMMbIX CHMBOJIOB OT TePMHHAJIa K CHCTEME.
TCION  Ilepenaér Ha TepmuHas cuMBOJ1 START, KOTOPbIH BO30GHOBJISET Nepefauy BBO-
JIMMbIX CHMBOJIOB OT T€PMHHAJIA K CHCTEME.

1.3.1 Pexumbl BBOJA ¢ TEpMUHAJA

B stom pasnene paccmatpuBaioTest duiard, ynpasssiiollde OTHOCHTENbHO HU3KOYPOBHEBbI-
MU feTansiMi 06paboTKK BBOJIA C TepMUHAJA: 06paboTKa OlMOO0K YETHOCTH, CUTHAJIBI NIPEphIBa-
HUs1, yNpaBJieHHe MOTOKOM JaHHBIX U T. 1. Bee atn dtaru — 6utel B noste ¢ iflag CTPyKTyph
struct termios. DTo MoJjie HMEET OJIMH U3 LIEJBIX THUIIOB, MO3TOMY (hJ1ark MOXKHO MOJAU(HUILIH-
poBaTh MOOUTOBLIMU ONEpaLUAMHU &, |, . Hukorzna He 3agaBaiite 3HaueHue c_iflag Ue/HKOM,
M3MEeHSIITe TOJIbKO HYKHbIE (hJ1arH, a 0CTajIbHble GUTHI He Tporafite.

ISTRIP Ecuu 9T0T GUT yCTaHOBJIEH, y BCeX BXOAHBIX 6AHTOB 0OHYJIs1€TCS CTAPLIUI OHT.

IGNBRK Ecuu ycTaHoB/eH 3TOT OUT, CUTHAJ TIpepbiBaHus HTHopupyetcst. CHrHAJ Mpepbl-
BaHHA B aCMHXPOHHOM 10CJ/Ie0BaTe/NbLHON Nepejaye JaHHbIX onpeje/sercs Kak
MOCJIe0BaTe/IbHOCTb HYJI€BBIX OUT IHHBI, OoJiblLIeH ueM GailT.

BRKINT Ecuau 310T 64T ycTaHoBJ/€eH, a OUT IGNBRK cOpoLlleH, CUrHaJl TpepbiBaHus cOpa-
CbIBaeT BXOJIHYIO H BLIXOJHYIO Oueped TepMHHaJIa U TeHepupyeT curiail SIGINT
YISl OCHOBHOM I'PYIIbI IPOLLECCOB, CBI3AHHOM ¢ STUM TepMUHa/IOM. B npoTuBHOM
cJlyyae CHrHaJl pepbiBanms nepeaaércs B nporpammy Kak cumbod “ \ 0" .

IGNCR  Ecu ycraHoBieH 3TOT GUT, CHMBOJIbI BO3BpaTa KapeTku (/ \r’ ) IpU BBOJE HTHO-
pHpYIOTCSL.

ICRNL  Ecuau ycraHoBseH 3TOT 6ut, a IGNCR cOpoOLLIeH, CHMBOJBI BO3BpaTa KapeTKH
(" \r’)nepenaoTcs B NpOrpaMMy Kak CHMBOJIbI TEPEBOJIA CTPOKU ' \n’ .

INLCR  EcusuycraHoB/eH 5TOT GUT, CUMBOJIbI IEPEBO/IA CTPOKH MEPEAlOTCsl B IPOrpamMmmy
KaK CHMBOJIbI BO3BPATa KapeTKH.

KEY_DOWN Knauia «CTpeJiKa BHU3»

KEY UP KnaBuiia «ctpesika BBepx»
KEY_ LEFT Knasuina «crpeska Bieso»
KEY RIGHT KoaBuiia «crpesika BpaBo»
KEY HOME Knasuia Home

KEY END Knasuia End

KEY_IC Knapuia Insert

KEY_DC Knasuua Delete

KEY NPAGE Knapua Page Down

KEY PPAGE Kanasuiia Page Up

KEY BACKSPACE Kiapuina Backspace

KEY Fn dynkuuoHanbHas Kiasuiia Fn, 0 < n < 63

Tab6smua 4: KOHCTaHTbI, COOTBETCTBYIOLIME HEKOTOPBIM CllellHaJbHbIM KJ/laBHLlIaM

HEKOTOPOTO MHTEpBaJia BpEMEHHU, B TeueHHe KOTOPOro 6UGIHOTeKa 0:KUAAET MOCTYIIEHHS APYT
6aliToB B 0CJ/1e/10BaTeJbHOCTH, 3a/lalolleil criellHabHyI0 KJIaBHLLY.

dyHkuMs ungetch Bo3BpalllaeT 0MH KO KJIaBULIK 06paTHO BO BXOJHYIO OUepelb TEPMHUH.
sa. Caienytoluii BbI3oB get ch BepHET 3TOT KOJL.

®dyukuus has key NpUHUMaeT KoJ cliellMalbHON KJIABULLIH, OJHOH U3 ONpPeleJEHHbIX B T
6suiie 4, v Bo3ppauiaer TRUE uiu FALSE B 3aBUCUMOCTH OT TOTO, PACTIO3HAETCS JIM 3TA KJIaBHL
TePMHHAJIOM.

1.9 Tlpumep nporpammbi

[TpuBenénnas HuKe porpamMma fnepemeraeT CHMBoJ * * /1o skpany. [Tpy KoMmnu/suum B K
MaHJHOM CTPOKe pelakTopa CBs3el Hy>KHO yKa3aTb —lcurses — NOAK/I0UeHHe OUOJIHOTEKH.

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

31ech win — OKHO, B KOTOPOE BEIBOJAUTCS CTPOKA, Y, X — KOOPJUHATHI B OKHE, StT — BbIBO-
JIUMasi CTPOKa, N — MaKCUMaJslbHOe KOJIMUECTBO BLIBOAMMBIX CHMBOJIOB. Ec/in yHKUMSA He rpu-
HUMaeT napamerp win, cTpoka ao6asisieTcsl B 0KHO stdscr. Ec/in yHKIMs He TPHHAMaeT na-
paMeTphl X, y, CTPOKA BLIBOJAUTCS, HAUHHASI C TEKYLLEH MO3ULIHH.

Ecuiu BbIBoIMMast CHMBOJIbHAS CTPOKA He [IOMeLLaeTcsl Ha TeKyLled CTPOKe OKHa BbIBOJA, OCTa-
TOK MEPEHOCHUTCS Ha CJIEIYIOLLYI0 CTPOKY OKHA BBIBOJA, KOTOPOE NMPH HEOOXOAUMOCTH MPOKPYUH-
Baetcs. Ec/in B kauecTBe napaMerpa n ykasathb -1, Oy1eT BbiBeleHa TOJbKO Ta YacTb CTPOKH, KO-
TOpast yMeLaeTCsl B TeKyLllel CTPOKe OKHa BbiBoja. [locsie BbIBOJA CTPOKM TeKyllasi O3ULHS B
OKHE COOTBETCTBYIOLLUM 00pa30M H3MEHsIeTCs.

J1ns1 BBIBOJIA O/THOTO CHMBOJ1A HCTIOJB3YIOTCS CaleIylolne QyHKIMH:

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);

DyHKUMU [03BOJISAIOT 33/1aBaTh OKHO BbIBOJA Win, KOOPAMHATLI BLIBOAA ¥, X.
L1711 popMaTHOro BBIBOA HCMIOMb3YIOTCS (PYHKLHH:

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 £mt — 3710 CTpOKa, ONpesiesiiolias hopMaTHoe peo6pa3oBanue BbiBoaa. Criely-
(bukauun nmpeo6pasoBaHysl B TOUHOCTH COBMAMAIOT CO CleLM(UKALUAMU Tpeo6pa3oBaHus (PyHK-
uuii cemeiictBa printf. [TapameTp win no3BoJisieT yKasaTb OKHO BbIBOJA, 1APAMETPHI y, X Olpe-
JIEJISIIOT KOOPAHMHATHI BBIBOJA.

1.8.7 BBoj c k1aBUaTypbl

int getch(void);

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

int has key(int ch);

dynkums getch Bo3BpalllaeT KOJ1 0uepeiHOi HaxKaToH KJaBHILIK B Oydepe BBOJa TepMHHAJIA.
Ecau Br/touéH HeOGnoKMpyIOLMiCS pexkuM, 1 Oydep BBoJa MyCT, BO3BpallaeTcsl 3HaueHHe ERR
(KoHcTaHTa, onpeienéHHas Kak -1). Ecsin HeGsoKMpYIOLMHACS PEKUM He BKJIOUEH, 1 Oydep BBOJA
MyCT, MporpamMma MpHOCTaHaBIMBAETCs JI0 TIOCTYIJIEeHHs HHpopMalru B Oydep BBoaa. PyHKLMSA
mvgetch nepemeriaer Kypcop B yKasaHHyIO MO3HLHIO OKHA, 3aTeM BBIMOJHSET GYHKIHIO getch.

Ecuin BK/IIOYEH pexKMM pacrio3HaBaHUs CIELUA/bHbIX K/IaBHLL, COOTBETCTBYIOLLUE UM [10C/Ie-
JI0BaTebHOCTH GANTOB PACHO3HAIOTCS U 3aMEHSIIOTCS Ha LeJible 3HAaueHHUsl, HaxXosllliecs: BHe 11a-
Ma30Ha JIOMyCTHMBIX KOJIOB CHMBOJIOB. DTHM 3HAU€HHSIM COOTBETCTBYIOT KOHCTHTEI KEY _, onpejie-
JIEHHBbIE GUOMMOTEKOH. HekoTopble U3 TAKHUX ClelHa/bHbIX KOI0B KJIABHULI MepeuncieHbl B TabJIHLLEe
4. O6parute BHMMaHHe, UTO MOC/I€/I0BATe/IbHOCTH 6AHTOB, KOJAUPYIOLHE ClIelHa/bHble KJIaBHILH,
KaK NpaBuilo, HaunHatoTest ¢ 6aiita \033. DToT ke 6allT UCNOJb3YeTCs 1Sl KOAUPOBaHUS KJla-
BULLIM ESC, N03TOMY HaKaTHe Ha KjaBullly ESC K/1aBUaTypbl OyJeT NepelaHo B IporpamMmmy mnocie
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IXOFF  Ecsiu 9T0T GHT ycTaHOBJeH, yrpaBJeHue NpHOCTaHOBKOI/MPO0/KEHHEM Tlepe-
Jlaul Ha BXOJHOM I1OTOKe BKJIIOUeHO. JIpyrumu cJjioBaMM, KOMIIbIOTEp Mocblla-
eT cuMBOJIbl START U STOP, Korja HeoOX0AMMO MpPEe0TBPATHTb MeperoJiHeHHe
BXOJHOH ouepenn TepmuHasia. O6opylnoBaHHE TePMHHAJA JOJAKHO IIPHOCTAHO-
BHUTb OCBIJIKY CUMBOJIOB MPH MoJydeHHH STOP U BO30OHOBHTb MOCHIJIKY BBOJH-
MbIX CUMBOJIOB TPH MoJlyueHuH START.

IXON Ec/iu 9TOT GUT ycTaHOBJIeH, yrpaBjieHHe IPHOCTaHOBKOI/TIPOJIOJIKeHUeM nepe-
Jlaud Ha BBIXOJIHOM MOTOKE BKJIIOUeHO. JIpyrumu cjioBamMH, KOrja KOMIbIoTep 110-
Jlyyaet CUMBOJI STOP, OH NIPHOCTaHABJIMBAET Mepeady CHMBOJIOB JI0 TeX 10, 110~
Ka He moJstyuuT cuMBoJ START. CumBosibl START # STOP HUKOrza He GyayT me-
pelaHbl B IPUKJIALHYIO TporpamMmy. Ec/in GUT He yCTaHOBJIEH, CUMBOJIbL START U
STOP nepejiatoTcs B porpaMmy Kak oObluHble CHMBOJIBL.

1.3.2 JlokajibHble pexXKUMbl TepMUHAJIA

B sTom pasnese paccmarpuBatotcest duiark nosist ¢ 1flag CTpyKTyphl struct termio
Atu Jiard, Kak NpaBuJIo, YNpasJsiioT 60Jiee BbICOKOYPOBHEBBIMU J€TaISIMH 06paGOTKH BBOHME
CHMBOJIOB, UeM (hJ1ark, ONUCaHHbIE B MPE/IbIIYLIEM pasJiele.

Bce 311 dararn — 6uthl B mosie ¢_1flag CTPYKTyphl struct termios. ITo mose ume
OJIMH M3 LeJIbIX THIOB, MOITOMY (hJlark MOXKHO MOAU(HULUPOBATH NOGUTOBLIMH ONEPALUSIMHA &,
~. Hukorza He 3anaBaiite snauenve c¢_1flag LeNMKOM, H3MEHSHTE TOJIBKO Hy»KHble (haiary,
ocTaJjibHble OUThI He TporanTe.

ICANON Eciu 3T0T GUT yCTaHOBJIEH, BBOJ C TePMHHAJIA IPOUCXOAUT B KAHOHHUECKOM pe-
»KuMe. B npoTHBHOM cilyuae BBOJ, paGoTaeT B HeKAHOHUUECKOM PeXKUMe.

ECHO EcJsin 310T GUT ycTaHOBJIEH, BKIIOUEH PEXKUM OTOOPaXKEeHHs! BBOJUMbIX CHMBOJIOB
Ha TepMUHAJIE (3X0-PEXKUM ).
ISIG Ecan stoT 6UT ycTaHoBseH, pacno3Hatotcst cuMBoJibl INTR, QUIT u SUSP, Ko-

TOpble MOCbLIAlOT CHrHasibl SIGINT, SIGQUIT U SIGTSTP COOTBETCTBEHHO
OCHOBHOM IpyIirne NpoLeccoB, aCCOLMHPOBAHHON € JaHHbIM TepMHHasoM. Pabora
TepMUHaJ/Ia B KAHOHHUECKOM MJIM HeKAHOHHUECKOM PeXKUMe He BJIMSIeT Ha ClieLy-
aJlbHyl0 00paBGOTKY 3THX CHMBOJIOB.
Hcnonb3oBath 3anpellieHde 06paGOTKM CHTHAJbHBIX CHMBOJIOB HYXKHO OUe€Hb
OCTOPOXKHO, IOCKOJIbKY B 3TOM CJlyyae 1IporpamMmma He CMoXKeT ObITb HHTePAKTHB-
HO IpepBaHa 1 OyJleT HellpyKeCTBEeHHO MoJsib3oBaTeto. [IporpamMma toraa no/mk-
Ha INpPeJoCTaBJIATb aJlbTePHATHUBHLIE CHOCOObI, SKBHUBAJIEHTHble HAXKATHIO 3THUX
CreLHabHbIX CHMBOJIOB.

NOFLSH OObluHO cHMBOJIbI QUIT, INTR, SUSP BbI3bIBAlOT COPOC BXOJHOH U BBIXOJIHOH
ouepeH TepMuHana. Ec/in 31oT GUT ycTaHOBJEH, ouepe He cOpachIBalOTCSI.

TOSTOP Ecui ycTaHOBJ/IeH 3TOT OUT, U CUCTeMa MOJJIepKUBAET yIpaBjeHHe 3aJ1aHUAMH,
curnan SIGTTOU Gyzer nocJsian (hoHOBOI TpyTIie MPOLIECCOB, €CJH OJIUH U3 TIPO-
LeCCOB IPYIIIbI [ILITAETCS 3aMUCaTh Ha TePMHUHAJL.

1.3.3 CneuuajibHble CHMBOJIbI TEPMUHAJA

B kanoHHueckoM pexkuMe BBOJIA TEPMHHAJ PACMO3HAET HEKOTOPbIE CleLHalbHble CHMBOJ
KOTOpbIE BBIMOJHSIOT pas/nuHble yrpasJsiomire gyHkunn. Hampumep, cumos ERASE (06biu]
<Del>) A1 PeIaKTHPOBAHHS BBOAMMON CTPOKH M HEKOTOpbIE Apyrve cUMBOJBI. CHMBOJM IN'



(o6bruno Ctrl-C) a5t nochlIkK curiasna SIGINT H Apyrde CUMBOJIbI, FeHEPUPYIOLLHE CUTHAJ, MO-
ryT pa6oTaTh M B KAHOHHUYECKOM, H B HEKAHOHMUECKOM pexkuMe. Bce 3TH CHMBOJIBI onHcaHbl B
JIaHHOM pasjee.

CoGCTBEHHO MCITOJIb3YEMble CUMBOJIBI 3a/1a10TCS B I10J1e C__CC CTPYKTYpbl struct termios.|]

drto nose — MaccCuB, B KOTOPOM KaxK/Ibld 3JIEMEHT 3ajJaeT CHUMBOJI, BBITMOJIHSIOLIMHA COOTBET-
CTByIOLLYI0 (DyHKUMIO. KaxK/blil 371eMEeHT HMeeT CHMBOJIMUECKYIO KOHCTAHTY, KOTOpast 0603HauaeT
MHJEKC TOro 3JeMeHTa B Maccuse. Hanpumep, VINTR — HHJEKC 2J1eMeHTa, 3aal0LIero CUMBOJI
INTR, MO3TOMYy [MpHCBaWBaHWe 3HauyeHHsi '=' 3JjeMeHTy t.c cc[VINTR] ycraHaBjiuBaer
CUMBOJI = KaK CHMBOJI TIpepbIBaHUs.

Ha HEKOTOPbIX CUCTEMAaxX Ka)KﬂbIﬁ Cl'leLLI/Ia.}]beIﬁ CUMBOJI MO2KHO OTMEHHTb, MMPUCBOUB 3HA4e-
HHe POSIX VDISABLE COOTBETCTBYIOLIEMY 3J€MEHTY MaccHBa. DTO 3HaUeHHe He PABHO HHKa-
KOMY BO3MOXKHOMY KOJly CHMBOJIA. DTOT MAaKpOC JIOJKEH OMPeeisiThest B haiiie <unistd.h> u
€CJIM OH OIpeJleJIéH, TaKast (PyHKLUS NOIepKUBACTCS CHCTEMOH.

CHMMBOJIbI peJaKTUPOBAHUSI CTPOKHU

VEOF DTO — HHJEKC CHMBOJIa EOF B MaccHBe ClelHasbHbIX CHMBOJIOB CTPYKTYpbI
struct termios.CumBoJa EOF pacrnosHaércst TOJbKO B KAHOHHUECKOM PEKH-
Me. Ecaii cuMBos1 EOF BBeJIEH He B Hauajle CTPOKH, OH 3aBepllaeT BBOJ CTPOKH,
Kak cuMBosl * \n’. Ecqin cumBosl EOF BBeEH B Hauajle CTPOKH, (pyHKUHMS read
NpH UTeHUH ¢ TepMuHaa BepHér 0, o6o3Hauasi KoHell baitia, a cam cUMBOJ EOF
Oyzet copoteH. O6buHO cuMBoJ EOF paBen Ctrl-D.

VEOL Mupeke cumBosia EOL B MacCHBe ClielHalibHbIX CHMBOJI0B. CumMBoJ EOL pacmno-
3HA&TCsl TOJIbKO B KAHOHHUECKOM pexkuMe BBoJa. Kak U cuMBOJI epeBojia CTPOKH
OH 0603HauaeT KoHell BBojia CTPOKH. CuMBOJI EOL He cOpachiBaeTcsl, a CUMTHIBA-
€TCs1 MOC/IeIHHM CHMBOJIOM BBOJAUMOK CTPOKH. UToObI cliesiaTh <RET> CHMBOJIOM
KOHLLa BBOJIa CTPOKH, He 00s13aTe/1bHO 3a/laBaTh CUMBOJ EOL, a I0CTaTOUHO yCTa-
HOBHUTL (hiar ICRNL. Ha camom je/ie, MUMEHHO TaKOH PeXKHUM BKJIIOUEH 110 YMOJI-
YaHHIO.

VERASE Muuekc cumBosia ERASE B MaccHBe CrieldajbHbiX cuMBOJIOB. CUMBOJ ERASE
pacrnosHaércst ToJbKO B KAHOHHUECKOM pexKuMe paboThl TepMuHala. Korna nosb-
30BaTesib BBOJUT ITOT CUMBOJI, MPEbIAYIIHH BBEAEHHbBIH CUMBOJ YHUUTOXKAETCS.
Cam cumBoJsl ERASE TOKEe yHHUTOKAeTCsl. CUMBOJI ERASE He MOXKET HCIOJIb-
30BaTbCsl VISl CTUPAHKST CHMBOJIOB B MPEIbULYLLIHX BBEAEHHBIX CTPOKax. OObIUHO
cuMBOJI ERASE paBeH <DEL>.

VKILL Muneke cumBosia KILL B MaccHBe crieliaibHbIX cUiMBOJIOB. CHMBOJT KILL pac-
M03HAETCsl TOJIbKO B KAHOHMUECKOM pexKuMe BBojla. Kora nosib3oBaresb BBOJUT
cUMBOJ KILL, BCSl TeKylllast BBOAMMAs CTpoKa yHHUTOKaercst. CuMBosl KILL npu
3TOM TOXKe yHHuToXkKaercst. OGbIUHO cHMBOJ1 KILL paBeH Ctrl-U.

CHMBOJIbI NOCBIIKK CUTHAJIOB

VINTR  Muuekc cumBosia INTR B MacCHBe crielMalibHbIX CHMBOJIOB. BBoj cumBosia INTR
BbI3bIBAET MOCLIIKY cUrHata SIGINT BceM MpoleccaM OCHOBHOMH TpyNIbl Npo-
116CCOB, aCCOLMMPOBAHHOMN ¢ NaHHBIM TepMuHaIoM. CuMBOJ INTR 3areM cOpa-
coiBaercsi. O6biuHO cuMBoJl INTR pasen Ctrl-C.

VQUIT Munekce cumBosia QUIT B MacCHBe CrielHaJibHbIX CHMBOJIOB. BBo cumBoJsia QUIT
BbI3bIBAET MOCHIIKY CHTHaJMa SIGQUIT BceM mpoleccamMm OCHOBHOH IPYMIbI TPO-
11eCCOB, aCCOLMUPOBAHHON C AaHHbIM TepMUHasoM. CuMBoJ QUIT 3atem cOpa-
coiBaercsi. OGbIuHO cuMBOJ QUIT paBen Ctrl-\.

Hpyroii crnoco6 NpPUHYAUTENbHOTO OOGHOBJIEHHS] 3KpaHa COCTOMT B BbI30BE (DYHKLY
wrefresh co creuuaJbHBIM TapaMeTpoM curscr. B 3ToM ciyuae ¢u3HUecKHi 3Kp;
HEeMeJIIEHHO OYHILAETCs M TIOJIHOCTBIO MePEPUCOBLIBAETCST 3aHOBO.

Korna dyHkuust wrefresh ucnosbayercs 1Jisi 0GHOBJIEHHSI HECKOJIBKUX OKOH MOAPSiAL, OI1
pauusi BbIBOZA OOHOBJIEHHBIX siueek Oydepa sKpaHa Ha (PU3MUECKHIl SKpaH BBIMOJNHSETCS 32 K
POTKHUI MPOMEXKYTOK BPEMEHH HECKOJIbKO Pa3. YCKOPUTb OMepPaLUH MOXHO, €CJIH BbIBOAUTD O
(ep sKkpana Ha (HU3MUECKHI SKpaH TOJIBLKO OJUH pa3 B KOHIE Bcex oOGHOBJeHHH Gydepa 3Kp
Ha. B 3TOM ciyuae 10J/KHBI IpUMeEHATbCsl (DyHKUMH wnoutrefresh u doupdate. PyHKL
wnoutrefresh KonupyeT H3MeHEHHbIe sTUEHKH 3a/]aHHOr0 OKHa B Oycthep 9KpaHa, HO He BbIB;
Ut Oycep sKpaHa Ha (pusHuecKuil 3kpaH, a GyHKLUs doupdate BbIBOAUT BCE HAKOIJICHHbIE
6ydepe sKpaHa n3meHeHus Ha puanueckuii skpat. Takum 06pa3oM, BbI30OB PyHKINN wrefres
9KBHBaJIEHTEH M0C/Ie0BaTe/IbHOMY BbI30BY wnoutrefresh u doupdate.

1.8.5 Ouuctka oKHa

Curenytone (DyHKIMH OUMIIAIOT OKHO WJIM €ro YacTb. Sluefiku OKHA 3aroJIHAIOTCS CHMBOJI
M npobesia. ATpubyT cuMBOJIA (TO €CcThb LBET (hOHA) MOKHO H3MEHHTb TIPH MOMOLIM (YHKL
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) ;

OyHKIMK erase U werase 3aliChiBAIOT CUMBOJI po6esia B KaXKIyI0 sUekKy OKHA, OUYHLLL
€ro.

dyukuuu clear u wclear AeJaloT TO XKe, UTO U (DYHKLUH erase, werase, HO JO0MOJH
TeJIbHO YCTaHABJIMBAIOT (hJ1ar MPHHYAUTEIbHOr0 0GHOBJIEHNS (PU3HUECKOro 3KpaHa. Takum oGp
30M, TpH CJlefyiollleM Bbi3oBe refresh, wrefresh win doupdate ¢usuueckuil skpaH Oy
OUMLIEH U [IepePUCOBaH.

dyukuun clrtobot Mwelrtobot OUMIIAIOT OKHO OT TeKyLIeH MO3ULIMH Kypcopa H 10 KOH!
okHa. OuMLIAIOTCS BCe CUMBOJIbI CIIpaBa OT Kypcopa, BKJIOUast TEKYLLy0 MO3HLMIO Kypcopa,
TeKyLLeH CTPOKE U BCE CTPOKH HUKE TEKYLLEH CTPOKH.

®Oyukuuu clrtoeol U welrtoeol OUMLIAIOT TEKYLLYK CTPOKY OKHA CIIpaBa OT TEKYLL
MO3ULIMH, BKJIOUAs eg.

1.8.6 BbiBOA B OKHO

CTpOKa BBIBOJIUTCS B OKHO C MOMOLIbIO OJTHOH H3 CJielytroux (byHKUJ/II;II

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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J11s1 pyHKLMI BBIBOZA TEKCTA B OKHO MOMUMO NpehHKca w AoMycKaeTcs npedUKe mv, KOTOPbIH
YKa3bIBaeT, UTO COOTBETCTBYIOLIAsT (DYHKIHSI MPUHUMAET JIOMOJHUTENLHO JIBa TapaMeTpa, yKasbl-
BalOLLMe KOOPAMHATY MO3HLHH B OKHE, B KOTOPYIO J0JDKEH BBIBOAUTbCS TeKCT. KoopauHaThl OT-
CUHTBIBAIOTCS, KaK OOBbIUHO, OT JIEBOTO BEPXHEro YIVla OKHA, U [IePBOI BCera yKas3blBaeTcs CTPO-
Ka, a 3a Heil crosi6elL, To ecThb napa (y,x). Touka Hauasa orcuéra umeer koopaunars (0,0). Ha-
npumep, yHKLUHMS printw BLIBOAUT (OPMATHYIO CTPOKY B TEKYLYIO MO3HLHI0 KOPHEBOTO OKHA,
(yHKIUS wprintw BBIBOAMT (DOPMATHYIO CTPOKY B TEKYILLIO MO3HIHMIO 3a]aHHOr0 OKHA, PyHKIIHS
mvprintw BLIBOAUT (POPMATHYIO CTPOKY B YKA3aHHY!O I03ULIMI0 KOPHEBOIO OKHA stdscr, U, Ha-
KoHell, (PYHKLHS mvwprintw BbIBOAUT (GOPMATHYIO CTPOKY B YKa3aHHYIO TO3HLHUIO YKa3aHHOrO
OKHa.

1.8.4 CuHxpoHH3aUHUsl OKHA U TEPMUHAJA

Kak yxe Obl10 yIOMAHYTO, JUIsl KaXKJ0I0 OKHA B NTaMATH XPaHHUTCS ero TeKylui o6pas. Bee
(byHKLIMH paGOThl C OKHOM MOAMMHULMPYIOT 3TOT 06pa3 OKHa B maMsiTH. st Toro, uTo6bl H3MEHEH-
HOe coflepKHMOe OKHa OblJIO M0Ka3aHo Ha KpaHe, HEOOXOAUM SIBHBI BbI30B OJHON M3 (DYHKIIMH
06HOBJIeHHs1 5KpaHa. Kpome Toro, /il Bcero skpaHa TepMHHaJ/a B aMATH XPAHUTCA ero o6pas.
[Tostomy ¢yHkuMM 06HOBJeHHSs1 OKHA refresh U wrefresh paGoraloT B iBe CTauu: BHauaJje
M3MeHEHHBIE STUEIKH OKHA KOMUPYIOTCSl B BUPTyasIbHbIN Oythep sKpaHa, 3aTeM H3MEHEHHBIE sTUeHKH
BUPTYyaJ/ibHOro Oy(bepa sKpaHa BbIBOASATCS Ha uanueckuil skpaH. st 6ojiee TOHKOTO yIpaBeHHs!
0GHOBJIEHHEM SKpaHa MOTYT 0Ka3aThCsl MOJe3HBIMH Cleyolne (QyHKIHH:

int refresh(void);

int wrefresh (WINDOW *win) ;

int wnoutrefresh(WINDOW *win) ;

int doupdate (wvoid) ;

int redrawwin (WINDOW *win) ;

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

®dyukuus refresh Konupyer U3MeHEHHbIe sUelKH KOPHEBOro OKHa stdscr B Oydep sKpa-
Ha, 3aTeM H3MeHEHHble fuefikn Oydepa SKpaHa BBIBOAATCA Ha (hU3HUecKui sKpaH. DyHKuHs
wrefresh KONHpyeT H3MeHEHHbIe sTUeHKH 3a1aHHOTO OKHA B Oydep 3KpaHa, 3aTeM H3MeHEHHbIe
suefiki Gydepa sKpaHa BbIBOAATCS Ha (u3nueckuil sxkpan. O6paTiTe BHMMaHHe, YTO JaKe eCJH
COJIEP2KMMOE OKHA H3MEHHJIOCh, Pea/ibHOrO BbIBOJA HA 9KPAH MOXKET He IPOU30NTH, eC/IH HOBOE
COJICP’KMMOE OKHA COBIMAJAeT C T€M, UTO HAXOAUTCS B 1aHHOM sueiike Oydepa sKkpaHa.

[1pu pabote nporpamMMbl MOXKET BOSHHKHYTb CHTYyaLlUsl, KOTA peajbHOe COAEePKUMOe SKpaHa
He cooTBeTcTBYyeT Gychepy sKkpaHa. Hampumep, mporpaMmma MozKeT 3aMyCTHTb JAPYTYIO TPOTPamMmy,
KOTOpAst YTO-TO BbIB&Ja HA 9KpaH. B 3TOM cJiyuae npeiycMOTpeHbl CPeICTBA /151 TPHHYAUTENbHO-
ro o6HOBJIeHHsT (pu3nUecKoro skpana. Tak, hyHKLUs wredrawln M03BOJSIET yKA3aTh, UTO CTPOKH
9KpaHa, COOTBETCTBYIOLIHE YKa3aHHbIM CTPOKAM OKHA wWin J0J/KHbI ObITh 00513aTe/bHO MepepH-
COBaHb, 0CKOJIbKY UX COJEPKHUMOE Ha SKPaHe He COOTBETCTBYET ColepKUMOMy Oydepa sKpaHa.
[Tapamerp beg line ykasblBaeT IepBYyIO CTPOKY OKHA, a napamMeTp num_lines no3BoJisieT yKa-
3aTb KOJMYECTBO CTpOKl‘ Oyukuust redrawwin 3a1aért, uTo BC& OKHO win JOJDKHO ObITh Nepe-
pucosano. M pynkumns wredrawln, n GyHKIMs redrawwin He U3MEHSIIOT (PU3NUECKOT0 IKpaHa,
a MaHUITYJIMPYIOT BHYTPEHHUMH CTPYKTypamu 6ubauoTekd ncurses. CoO6CTBEHHO 0OHOBJIEHHE (U~
3MUECKOro 3KpaHa OyJleT BLIIOJIHEHO 1pH Bbi3oBe refresh, wrefresh uin doupdate.

3amerum, uto HHpoOpPMALS 0 pacCHHXPOHU3ALMH Oythepa 3KpaHa U (U3HUECKOTO IKPaHa PEKo GbIBAET TaKokl
TOUHOH.

VSUSP  Mujekc cumBoJia SUSP B MacCHBE CriellHaibHbiX ciMBOJ10B. CHMBOJ SUSP pac-
HOSHaéTCH, TOJIbKO €CJIM CUCTEMA MMOAACP2KHUBAET YIIpaBJieHHe 3aJlaHUsIMHA. Ecin
10J1b30BaTe/b BBOJAUT STOT CHMBOJI, BCEM IpoLeccam TeKyllled 0CHOBHOMH rpyn-
I1bl HpOLLeCCOB, aCCOLLI/II/IpOBaHHOl;I C JJaHHbIM TeledHa.}'[OM, [MOCblJIAETCA CUTHAJI
SIGTSTP. CumBoJ SUSP 3arem cOpacbiBaercsi. OGbluHO cMMBOJI SUSP paBeH
Ctrl-Z.

Crapt/cTon-cuMBOJbI

DTH CUMBOJIBI MOTYT PACMO3HABATHCS U B KAHOHMUECKOM, U B HEKAHOHHUECKOM peXKUMe BBO-

na. Mx ucriosib3oBanue yrpasJsieTcst yiaramu IXON 0 IXOFF pexxnma BBOJIa TepMUHAJIA.

KoHKkpeTHoe 3HaueHHe 3THX CHMBOJIOB MOXKET AMKTOBATbCSl annapaTypol MOJIK/IIOUEHHOTO

TepMHHANA, [I03TOMY MHOTA U3MEHEHHe STHX CUMBOJIOB He UMeeT HUKAKoro sgekra.

VSTART Hunekc cumBosia START B MaccHBe CrelHa/bHbIX cHMBOJIOB. CuMBOa START
HCTOJIb3YeTCs], YTOOBI MOUIEPIKUBATh PEKUMBI BBoJa IXON 1 IXOFF. Ecin diar
IXON ycTaHOBJIEeH, MoslyueHre cuMBosla START OT TepMHHA/IA BO30GHOBJISIET Tle-
peaauy CUMBOJIOB Ha TepMHHaJ, caM cuMBOJT START c6packiBaercs. Ecan yera-
HoOBJIeH chiar IXANY, roJtydeHHe JiloGOro CHMBOJIA BO30OHOBJISIET MTPHOCTAHOB-
JIEHHYIO Mepejiauy Ha TepPMHHaJI, TPH 3TOM CHMBOJI He cOPackIBAeTCsl, eCJH TOMb-
KO 3TO He cuMBOJ1 START. Ecin ycranosJieH piar IXOFF, cUCTeMa MOKET nepe-
JaBatb CMMBOJI START Ha TepMHHAJ, YTOOBI BO30GHOBUTb MOJyUeHHe BBOAMMBIX
cuMB0J10B. OGbIUHO cUMBOJT START paBeH Ctrl-Q.

VSTOP  HMunekc cumBosia STOP B MaccHBe ClleliHasbHBIX cHMBOJIOB. CHMBOJI STOP HC-
10JIb3yeTcs], uTOObI MOAEPKUBATD PeKUMBI BBoJa IXON 1 IXOFF. Ecau ycra-
HoBJIeH (ps1ar IXON, noJiyueHre cHMBOJIa STOP BbI3bIBaeT NMPUOCTAHOBKY Mepe-
Jlauy CHMBOJIOB Ha TePMUHAJ, caM CUMBOJ STOP 1pu 3ToM cOpaceiBaetcs. Ecan
ycTaHoBJ/leH ¢iar IXOFF, cucTema repeaér Ha TepMUHAJ cUMBOJI STOP, uto-
6bl PeIOTBPATUTb MepernoJiHeHne ouepein BBoAa ¢ TepMuHata. OObIYHO CHMBOII
STOP paseH Ctrl-S.

1.3.4 HekaHOHHYECKHH BBOJ,

B HekaHOHMUeCKOM pexHMe BBOJA CrelHa/bHble CHMBOJIBI PEIaKTHPOBAHHUS, TaKhe K
ERASE wiu KILL He MMeIOT creuuajbHoro 3Hauenus. CUCTEMHOE pelaKTHPOBAaHHE CTPO
OTKJIIOYEHO, MO3TOMY BCE€ BBOJIMMbIE CHMBOJIbI, KPOME, BO3MOXKHO, CIElHaNbHbIX CHMBOJI
MOCBIIKK CHTHAJIOB WM YIpPaBJEHHs] TIOTOKOM JIaHHBIX, MepelaloTcsi MPUKJIAIHOH Tporpam:
TOYHO B TOM BHJE, KaK OHU HabGpaubl. [IpukaanaHas nmporpamMma JI0J/DKHA cama MpeaoCTaBJst
CpPeJICTBA JUIsl pEIaKTHPOBAHHsI BBOJIA, €CJIH 9TO HEOOXOIHUMO.

HekaHoHHUeCKHIT pexXKUM TIPelOCTaBISET CrielHabHble TapaMmeTpbl MIN 1 TIME s yripa
JIEHUsI TeM, CKOJIbKO KJaTh BBOJA CHMBOJIOB, H HYXHO JIM KJaTh BOOOLILE WM BO3BPALLATH!
HeMeUIEHHO, JIaXKe eCJIH HET BBEEHHBIX CUMBOJIOB. [lapameTpbl MIN 1 TIME XpaHATCS B Ma
cuBe ¢_cc. VMIN n VT IME — MMeHa HHIEKCOB COOTBETCTBYIOLIMX 3JIeMEHTOB MacCHBa.

VMIN  HMupekc 3Hauenust MIN B MacCHBE CleLMa/bHbIX CUMBOJIOB. 3HaueHre MIN nmeeT
CMBICJ/I TOJILKO B HEKAHOHHUECKOM pexkiMe BBoJa. OHO 3a1aéT MUHHMAJIbHOE KOJIH-
yecTBO GAlT B OUepe/iv BBOJIa TePMUHANA, HEOOXOAMMOE, UTOOb! read 3aBepLINJICS.

VTIME Muaekc sHauenust TIME B MacCHBe ClelMaJbHbIX CHMBOJIOB. 3HaueHne TIME umeer
CMbICJI TOJIbKO B HEKAHOHHUECKOM pexkuMe BBoja. OHO 3a1aéT MakCHMaJIbHOE Bpe-
Msl, KoTopoe read GyJIeT »JaThb 0 BO3BpaTa U3 CUCTEMHOrO Bbi3oBa. Bpewmsi 3aia-
&TCsl B 1IeCATBIX JI0J151X CeKYHIbI (TO ecThb, 10 o3Hauaer 1 cekyHuy).

3HaueHus MIN U TIME BMeCTe OINpeesisiioT KPUTEPHIH, KOTJla CHCTEMHbIH BbI30B read 3aBe
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maer pa60Ty. TouHbIi CMBICJ1 3aBUCHT OT TOro, KaKOH M3 3TUX rnapaMmeTpoB He paBeH 0. BoamoKHbBI
yeTblpe cJjiyvas.

e 1 TIME u MIN He paBhbl 0. B 3ToM ciiyuae TIME 3a1aéT, CKOJIbKO BPEMEHH MOCJIE T0JTy-
UeHHUsl OUEPEIHOTO BBEIEHHOIO CHMBOJIA XKAATh, NPUAET JiK ellé oauH cumBodl. [locsie Toro,
Kak Obl/1 CUHTaH MePBbIA CHMBOJ, read KIET, NoKa Ju6o He nocTynsiT MIN 6afitoB, JH60 3a
BpeMst TIME He MOCTYINHT HU OIHOIO HOBOI'O CUMBOJIA.

read Bcerjaa J0XKHAAeTCsl MOCTYNJIEHHs] EPBOro CUMBOJIA, 1aXKe €CJIM MHTePBaJl BPEMEHH
TIME 3aKOHUHTCS paHblile. read MOXKeT BepHyTb 60Jible, 4eM MIN CHMBOJIOB, €CJIH CTOJb-
KO CHMBOJIOB OKaXKeTcsl B 0Uepe/in BBOJla TepMHHaJa.

e I MIN, n TIME o6a pashbi 0. B 5ToM ciiyuae read Beeria 3aBepiiaeTcsi HeMeIJIeHHO, BO3-
Bpatast CToJIbKO CHMBOJIOB, CTOJILKO B 3TOT MOMEHT HAXOAUTCsl B OUepe/Id BBOJla TeEpMUHaJ1a,
HO He GoJibliie ueM uucJio OailT, 3aaanHoe B napamerpe read. Ecin ouepenp BBoaa mycra,
read Bospataet 0.

e MIN paBHo O, Ho TIME He paBHO 0. B 3TOM cilyuae read »KAET MOCTYIIEHUS CHMBOJIOB
BpeMsi TIME. [locTyniieHHs] €AMHCTBEHHOTO CHMBOJIA JAOCTATOUYHO, UTOOBI YIOBJIETBOPUTh
3aIpoc Ha uTeHue, U 3aBeplunTb read. [1pu BeIxoae read Bo3BpallaeT CTOMLKO CUMBOJIOB,
CKOJIbKO OBIJIO IOCTYTTHO B OUepe/iv BBOJIA, HO He GoJiee uncia 6aiT, yka3aHHOr0 apryMeHTOM
read. Ecsn 3a Bpemst TIME B ouepe/id BBOJIa He TOSIBUJIOCH CHMBOJIOB, read BO3BpallaeT

0.

e TIME paBHo 0, Ho MIN He paBHO 0. B s3ToM caiyuae read xkaéT, nmoka B ouepean BBoJa He
MOSIBUTCS KaK MMHUMYM MIN 6arntoB. [locse 3Toro read Bo3BpaliaeT CTOJMbKO CHMBOJIOB,
CKOJILKO JIOCTYITHO B ouepejii, Ho He GoJiee yncsa 6aiT, ykazaHHoro aprymentom read. Ta-
KUM 06pa3oM, read MOXKeT BepHyThb 6oJiblile, 4eM MIN CUMBOJIOB, €CJIH CTOJIbKO CHMBOJIOB
0Kas3aJjioch B oUepeiv BBoJIa TepMUHaJIa.

Harnpumep, ecsn napamerp MIN ycranoBseH B 50, a CHCTEeMHbIIl BHI30B read 3anpalinBaeT
urenue 10 Gaiit, read OyneT KuaTb, MOKa B oueper BBoja He mosiBuTcs 50 Gafit. 3ateM read
BepHET neprie 10 Gaiit, ocrap.isist ocrasirecst 40 B ouepenn BBoAA JUIst OC/IEIYIONINX BbI30BOB
read.

1.4 YcraHoBKa pexXHMOB TepMHHaJla

Uro0bl yCTAHOBUTb HEKOTOPBII pexKUM paboThbl TePMHHAJA, NPEXK/E BCEro HYXKHO BbI3BaTb
tcgetattr, yToObl MOMYUYUTb TEKYIMH PEXKUM PabOThl 3TOTO TepMHUHAIA. 3aTeM HY:KHO H3Me-
HHUTb TOJIBKO Te T10J151, KOTOPble YCTAHABJIMBAIOT HYKHbII pexkUM. [Tocsie 3TOro Hy?KHO yCTaHOBUTb
pexKUM paGoTbl TepMHHAJA BbI30OBOM tcsetattr.

He pexkomeHnayercst 1pocTo MHULMAIU3HPOBATL CTPYKTYpY Struct termios Hy:KHbIM Ha-
60poM 3HaueHUIl U IepelaTh €€ HelOCPeACTBEHHO tcsetattr. PasHble onepaloHHble cUCTe-
Mbl MOTYT HMETb JIOTOJIHUTEJIbHBIE M0J151, KOTOPbIE 3/1eCh HE 3aJl0KyMEHTHPOBAHbI, MO3TOMY €/IMH-
CTBEHHbIH c110c00, KaK MO2KHO U30€KaTb YCTAHOBKU THX M0JIel B HelPaBUJIbHbIE 3HAUCHHs], — He
MOJM(HULIPOBATh HX.

J1st npaBU/IbHON paGOThl pa3/iMuHble TePMHHAJIBI MOTYT TpeOOBaTh PA3JIMUHBIX YCTAHOBOK pe-
’KMMOB paboTbl TePMUHAJIA, [I03TOMY He PeKOMEHJyeTCsl KOIUPOBATh aTPUOYThI C OJHOIO TePMH-
HaJla Ha pyroii TepMHHAJI.

BHLL yripaBJsieHust KypcopoMm). Ec/in BTopoii mapamerp ¢yHKLUMH ycTaHOBJIeH B TRUE, BBOJ
Mbl€ C TepMHHaJIa [0CJIe10BaTeIbHOCTH CHMBOJIOB, COOTBETCTBYIOLIHE CIIELHaJbHbIM KJl
BHLIaM, TpeoOpasyloTest B CrellMaibHble Liesble KOHCTAHTbl, KOTOpble BO3BPALLAIOTCS P
rpamme. Hanpumep, npy HaKaTUK KJIABULIM «CTPEJKA BJEBO», IPOrpaMMa I0JyUHT KO
cranty KEY LEFT. Ecaiu Bropoit napamerp dyHkimM paBen FALSE, MHOTOGalTHbIE TT
CJIe/I0BATEIbHOCTH CUMBOJIOB IIPH BBOJE He TpaHcaupytores. [lepsoiii mapamerp yHKL
UTHOPHUPYeTCS.

Cialesyiolliasi pynmna KOMaH[ BbIMOJHSETCS, €CJIH TePMHHAJ TOJUICPXKUBACT MepeKJIioueH
11IBETOB CUMBOJIOB U (hoHa. B 3ToM ciyuae dyHkums has_colors Bo3BpallaeT HeHy/leBOe 3H
uenne. PyHKIUA start color BK/IOUAET LBETHOH PeXKUM TepPMHHA/A (M3HAYAJIBHO OH MOXK
6bITh BbIK/OUeH ). Jlanee BbI30BbI DYHKLMH 1nit pair Kaxkpo# nape (LBeT CMMBOJA, LBET ¢
Ha) CTaBAT B COOTBETCTBUE HOMep 9TOH Mapbl B ajuTpe aTpudyToB. PyHKUMS wattrset yer
HaBJIUBAET aTPUOYT BLIBOAUMBIX CHUMBOJIOB ISl TOCJEIYIOLIMX onepaLuil, a HyHKIUsS whkgdse
yCTaHaBJ/MBaeT aTpUOYT, KOTOPbIM Oy1eT OUHLLATLCS OKHO.

B nauem ciyuae cosnaérest nasuTpa aTpuOyTOB U3 UeThIPEX 3/1eMeHTOB. [1epBhli a/eMeHT I
JIUTPBL OTpesiesisieT Oediblil LBET TeKCTa U CHHUH UBeT (oHa, BTOPOH — KE/THIH LIBET TeKCTa
CHUHMH LBeT (oHa U T. /1. Jlasee BbI30BOM (DYHKIIMHM wattrset ycTaHaB/JHBaeTCsl aTpHOYT HOM
1 13 nanuTpbl aTpUOYTOB JUIsl BBIBOJUMBIX B KOPHEBOE OKHO CHMBOJIOB, TO €CTb BCE MOC/IELyOLL
CHMBOJIbI Oy/yT BbIBOAMTCS GeJbIMHI Ha cHHeM (hoHe. Bbi3oB yHKIMH wbkgdset ycTaHaB/IMBa
aTpuOyT HOMEp | U3 MaJUTPbl aTPUOYTOB /15l OUNCTKH KOPHEBOIO OKHA, TO €CTh MPH OUHCTKE OKI
(umu ero yacti) 6y/eT HCI0/Ib30BATbCS CHHHIT 1IBET (oHa.

Bbi3oB (hyHKIMH clear ouMilaeT KOpPHEBOE OKHO (TOuHee, OuMlliaeT ero Oydep B mamsri
a BbI30B (pyHKLUH refresh CUHXPOHU3UPYET COCTOSIHUE OKHA B MAMSATH C COCTOSIHHEM OKHA |
TepMUHase.

1.8.2 3asepiueHue paboTbl nporpammbl

B koHLe paGoTbl porpamma J0/12KHa BOCCTAHOBUTb CTAHAAPTHBIN PeXKUM pabOoThbl TEPMHUH.
na. Kpome Toro, ona MoKeT OUHCTHTB nocJie ce6st sKpaH. Jlis 3THX 1esieft MO2KHO HCMOb30Ba
CJIe]1yI0LLyI0 [OCJIe0BATEIbHOCTL BbI30BOB (DYHKLMI:

// YCTAaHOBUTE CTAHIApPTHEE aTpUOyTh GOHA IJsa OKHAa Stdscr
bkgdset (COLOR_PAIR(0)) ;

// oumcTuTE OKHO Stdscr

clear();

// CUHXpPOHM30BATE Oydpep

refresh();

// YCTAHOBUTE BCE PEXMME TEPMUHAJIA B MCXONHOE COCTOSHUE
endwin () ;

1.8.3 Coraawenus 06 uMeHOBaHUU PYHKIUMI

J1nst MHOTHX JefCTBHI, KOTOPbIE MOXKHO BBIMTOJHUTL C OKHOM, MPeLyCMOTPeHbI Ba BapHal
Ta (PYHKLMH: C yKa3aHHeM OKHA U C OKHOM stdscr no yMmosuanuto. Te dyHKUHH, KOTOpbIE TP
OyIOT yKazaHHsl OKHa UMeIOT npeduKe w B cBOéM WMeHH. Harnpumep, yxke ynomsinyrasi ¢yt
st bkgdset ycranapiuBaeT aTpubyt hoHa /15 KOPHEBOTO OKHa stdscr, a UToObl yCTaHOBH
aTpubyT (hoHa Y NIPOM3BOJILHOTO OKHA, HEOOXOMMO UCIONb30BaTh (PyHKLMIO wbkgdset.

13



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

cbreak () ;

noecho () ;

nonl () ;

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

if (has colors()) {
start color();
initipair(l, COLOR WHITE, COLOR BLUE) ;
initipair(Z, COLOR_YELLOW, COLOR_BLUE) ;
init pair(3, COLOR BLUE, COLOR WHITE);
init pair(4, COLOR_YELLOW, COLOR_RED);
wattrset (stdscr, COLOR_PAIR(1));
wbkgdset (stdscr, COLOR_PAIR(1)) ;

}

clear();

refresh();

OyHKUMA initscr BbINOMHSACT HauaJlbHY0 HHULNAJIU3ALHUIO TePMUHAJA 1 BHYTPEHHHUX CTPYK-
Typ AaHHBIX OHGIMOTeKH. Eciin npy MHULMAIN3aLMH BO3HUKIIA OLIHOKA, HA CTAHAPTHBIA MOTOK
olMOOK MeuaraeTcsl JUarHocTuueckoe cooblieHue, a (yHKUMs Bo3BpallaeT NULL. [1pu ycnexe
BO3BpalllaeTcsl yKasaresb Ha CTPYKTYpy, OMHCHIBAIOLIYI0 KOPHEBOE OKHO (TO eCTh BO3BpalllaeTcs
3HayeHue, paBHoe stdscr).

JlanbHefilast rpyrnra BbI30BOB (DyHKLMI BK/II0UAeT «HEKAHOHUUECKHIT» PesKUM pabOoThl TepPMU-
Hasa.

e BrizoB cbreak ortkiouaer noctpouHyto Oydepusaluio BBoga U 06paGOTKYy CHMBOJIOB
OYHCTKH CTPOKH H y/laJIeHHsl OCJ/Ie/IHEro CUMBOJA.

e Bbi30B noecho OTK/II0UAET 5X0-PEXHM, TO €CTb BbIBOJL BCEX BBOJUMBIX CHMBOJIOB 06paTHO
Ha TepMUHAJI.

e Bbi3oB nonl OTK/IOUAET aBTOMATHUECKHH MepeBoj cuMBosia ' \r’ B CHMBOJ ' \n’ mnpu
BBOJI€ U 1epeBojl / \n’ B 110C/eA0BaTeNbHOCTb / \r’, / \n’ NpH BbIBOJE.

o Bbi30B QyHKIMH meta M03Bo/sIeT UBMEHHTD PeXKHM 00paboTKH 8-T0 GUTa KOJIOB CUMBOJIOB
npu BBoJle-BbiBojIe. [1o ymosuanuio 8-t 6ut otOpackiBaercs. Eciiu Bropoii napameTp (yHK-
MK paBeH TRUE, 8-it GUT HcKaxKaTes He OyzieT. [1epBblii napameTp hyHKLHK HTHOPUPYETCSI.

e Bbi3oB dynkuuu intrflush no3BossieT H3MEHHTb PEKUM ObICTPOH» peakllMh Ha CHM-
BoJibl npepbiBanus (Ctrl-C u np.). Ecaiu Bropoii napametp dyHkuuu pased TRUE, npu no-
CTYIUIEHHH CHMBOJIA NPEPbIBAHUS BCe JaHHbIe, elllé He NepelaHHble Ha TepMUHAaJ, OyIyT Mo-
TepsiHbl. DTO MOXKET MTPUBOAUTD K TOMY, UTO MOCJIe IPEPLIBAHUS C KJIaBUATYpPbl BHyTPEHHUI
6ydep oxHa GyzieT He COBMajaTh ¢ oToGpakaeMbIM Ha sKpane. Ecaii BTopoii mapamerp paBen
FALSE, UCTIOJIb3YeTCs1 MeIIEHHAs], HO HaJIEKHAs CXeMa PeaKLHK Ha CHMBOJIbI TIPEPBIBAHHUSI.
[TepBblit napameTp (GyHKIUH HTHOPUPYETCSI.

L] beHKHI/IH keypad Mo3BOJACT U3MEHHUTH peXKHUM TPAHCJISALHH ClielHaJ/JIbHbIX MHOT0GaHTHBIX
KOJOB, MOCTyNarwluX ¢ TepMUHaJga (HaanMep, KOJ10B (byHKLU/IOHa.}IbeIX KJIaBHII HJIH KJ1a-
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Korna mnose cTpykTypsl siBjsieTcsi HaGOPOM He3aBMCHMBIX (h1aros, Kak mojs c¢_ifla
c oflag, c _cflaguc_lflag, He peKOMEH/yeTCsl yCTaHaBJIMBATh 3HAUEHHE I10Jisl LEeJIHKO
MOCKOJbKY Y KaxK10H OMepalMOHHOH CHCTeMbI MOTYT ObITh IOMOMHHTEMbHbIE (h1aru. Bmecto 310
HY?KHO MOJM(ULHMPOBATH TOJMLKO Te OMTbI (J1aroB, KOTOPhle HEOOXOAHMbI TPOrpaMMe, OCTaB.I:
JIpyrue B HeMPHKOCHOBEHHOCTH.

1.5 Tlpumep HeKAaHOHMUYECKOTO BBOJA

Cuientytoliiasi mporpaMma MepeBoJIMT TepMHHAJ B HEKAHOHHUECKHH PEXKHUM, OTKJIOUAET 9XO0
BBOJIUT CHMBOJIbI JIO T€X MOp, TIOKa He Gy/1eT BBeEH cuMBOJT ¢ KojioM 4 (Ctrl-D).

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

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

/* nepeMeHHAas IJis COXPaHEHMs MCXOIOHBEIX aTpubyTOB TepMuHana */
struct termios saved attributes;

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

struct termios tattr;

/* mpoBepsieM, 4YTO BBOOMM C TepMuHana */
if (!isatty(0)) {
fprintf (stderr, "Not_a terminal.\n");
exit (1) ;
}
/* CuUMTEBaeM TeKymmi pexmuM paboTel TepMuHaaa */
tcgetattr (0, &saved attributes);
memcpy (&tattr, &saved_attributes, sizeof(tattr));
/* BRJOYaeM HEKaHOHMYECKMII pexmuMm 6e3 sxa */
tattr.c 1flag &= ~ (ICANON|ECHO) ;
/* CcUMTEBAEM MUHMMYM IIO0 OIHOMY CUMBOJIY */
tattr.c cc[VMIN] = 1;
/* 6e3 orpaHMYEeHMs BPEMEHM OXUIaHus */
tattr.c cc[VTIME] = 0;
/* yCcraHaBJMBAEeM HOBEI pPexuM paboTe TepMuHAaaa */
tcsetattr (0, TCSAFLUSH, &tattr);
}
int main (void)

{



char c;

set_input mode();

atexit (reset_input mode) ;

/* ycraHaBamBaeM o6paboTKy CUI'HAJIOB 3aBepleHus */
signal (SIGINT, sighnd);

signal (SIGTERM, sighnd);

while (1) {
read (0, &c, 1);
if (c == '\004’) break;

write(l, &c, 1);

return 0O;

1.6 BbiBoa Ha TepMUHaAN

Cam o ceOe BbIBOJL Ha TEPMHUHAJ He MMEET HUKAKHX 0COOEHHOCTEN MO CpaBHEHHIO, HATPH-
Mep, € BbIBOJIOM B (haii/l. M02KHO UCMOJIb30BaTh CHCTEMHDIN BbI30B Write, MOXKHO HCIOJIb30BATh
(hYHKLMH BLICOKOYPOBHEBOTO BbiBojla fprintf u T. 1. [1pH Mcnosb3oBaHUH BLICOKOYPOBHEBBIX
(hYHKLMH BbIBOJA MOXKET 1M0TPeGOBATLCS OTKJIOUUTL Oydepu3alinio NoToka BbiBOJA, YTOOb! AaH-
Hble MepeaBauch Ha TEPMUHAJ Cpady, a He HaKarJIMBaJuCh BO BHyTpeHHeM Gydepe notoka. [lys
9TOI0 MOXKHO MCII0JIb30BaTh BbI30B setbuf (£, NULL) ;, rae £ — UM BbICOKOYPOBHEBOIO M0~
TOKa, CBSI3aHHOTO C TePMHHAJIOM (06bIUHO 3T0 stdout). Ecau Gydepusaius BbiBoa OTK/IIOUEHA,
MOKHO 6€30IacHO MepeMellBaTh HCI0Jb30BaHHE HU3KOYPOBHEBON (DYHKLMH write U BbICOKO-
YPOBHEBbIX (DYHKLHE paGOTbl C MTOTOKOM.

[TockosbKy, Kak ObJIO CKA3aHO BbIllE, CYLIECTBYET GOJIbIIOE KOJHUECTBO Pas3HbIX MOjesei
TepMHHAJIOB, OCHOBHAsI NpoGJeMa COCTOMT B TOM, KaK CjeslaTh MporpaMMmy He MpPHUBSI3aHHOH K
HEKOTOPOH KOHKPETHOH Mojiesin TepMuHaa. O6 3TOM MOHIET peub B CJELYIOLIEM pasjiedie.

1.7 Cucrema KoMaHJ TepMHUHAJa

PasHble Mojesii TepMUHAJIOB MOTYT MMeTh pasHblil HAO0DP MOJUIEPKUBAEMbIX PEXKHMOB Bbl-
BOJia cuMBOJIOB. Harmpumep, MaTpuuHble TPHHTEPBI MOTYT MOJIEPKUBATh HECKOJIBKO IIPUPTOB,
BEPXHUE U HHU2KHHUE WHAEKCHI U IPYyrue BO3MO2KHOCTH. CTaHﬂapTOM ILe—ClJaKTO JIJIs1 CUCTEMbI KO-
MaHJ{ MaTPHUHBIX TIPUHTEPOB SIBJISIETCS] CHCTeMa KOMaH Epson, HO Kaxkziast KOHKpeTHast Mojie/b
NPpHUHTEPA BHOCUT KaKHE-TO }lOéaB.}TeHVIﬂ B 3TH KOMaHbI. Touno TaKzKe, CTaH1apToOM }le—CbaKTO JLJIS1
andaBUTHO-LM(MPOBLIX TEPMUHAJIOB C NPSIMONI ajipecallieil SKpaHa (To eCcTb, TEPMHHAJIOB, 103B0-
JISIIOLLUX BBIBOJMTH CHMBOJI B IPOM3BOJIBHOE MECTO 3KpaHa ) sIBJIsieTcs cucTeMa komana V1100, Ho
KaxK/ast KOHKpeTHasi MoieJ/lb TepMHUHaJ1a D,OﬁaBJ'lﬂeT KaKHe-TO HOBbI€ KOMaHbI.

Ecnn nporpamMmma 6y}1CT pa6OTaTb TOJIbKO C OJJHUM KakKuM-TO BUAOM TE€pPMHHaJa, Takas npo-
rpamMma He CMOXKET MOJIYUHTb LIHPOKOTro pacrnpocTpanenus. Bosee Toro, npu paspaboTke npo-
rpaMMbl MPOCTO HEBO3MOXKHO TIPEIyCMOTPETh MOJEH TEPMHHANOB, KOTOPbIE MOTYT MOSIBUTHCS
y2Ke 110cJle TOro, Kak nporpamMma GyieT pacrpocTpaHeHa.

B cucremax Unix 51a npo6JieMa peliaetcst cieylollium o6pas3oM. Bmecte ¢ cucremoii nocras-
Jsietcst hai1 uian HaGop (ailyioB, cojepKalluil onucanue Bo3MoxkHocTel (terminal capability)
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BCEX «H3BECTHBIX Hayke» TepMHMHaJoB. B panHHuX cucremax BSD caitn omucanusi TepMuH
JIOB HasblBajicsl /etc/termcap, ceiluac MOBCEMECTHO MCIOJb3yeTCsl apyrasi (opma OrMuc
HHUSI, KOTJla CBOHCTBA TepPMMHAJA OMUCHIBAIOTCS /IS KAXKI0TO TepMHHa/la B OTAEIbHOM (ha
Jle, W Bce 3TH (bailyibl HAXOAATCSl B MOjKaTasorax Karajsora /usr/share/terminfo u.
/usr/lib/terminfo. Onucanue TepMUHANa COJEPIKUT CBEJIEHHSI O TOM, JIOMYCKAET JIH Te
MHHaJ MIPSIMYIO ajipecalinio, i KaKasi MocJeloBaTeIbHOCTb CHMBOJIOB JI/IS1 3TOTO JIOJ/IAKHA ObITh M
perana, CKoJIbKO y TepMHHaJa CTOOLI0B U CTPOK U TIp.

AndaButHo -1 POBbIE TEPMUHAJIBI, KAK MTPABUIO, PAOOTAIOT B TOGANTOBOM pEKUME, TO €C
KaxK/Ibli 6aiT — 3TO CHMBOJI, KOTOPbIF HY?KHO BBIBECTH Ha TEKYILLYI0 MO3ULHUIO SKPaHa, JTHOO0 HeK
TOpasi KOMaHja ynpasjeHust TepMuHaioM. Kpome toro tepMuHas MoxeT o6pabaThiBaTh MHOT
GaiiTHble 10c/e10BaTe/IbHOCTH. Takue MocJ/ieloBaTe/IbHOCTH Beerja HaunHatotest ¢ koja ’ \ 03!
(ESC). Hanpumep, anist tepmunana VT100 nocaenoBaresnbiocts * \0337, 7 [/, 27,7 J" ou
11aeT 9KpaH.

Kaxabiit cumBoJ1, HabupaeMblil Ha KJ1aBuatype, Kak MpaBuiio, MMeeT 0HOOANTHBIH KOJL, COO
BercTByOLIMI ero koay ASCII. Ho HekoTopble K/1aBUILHK, TAKHE KAK KJABHLLIY [1€PEMELLEHHS Ky
copa ¥ HEeKOTOpble JIPyrHe, MOChIaloT MHOTOGANTHYIO MOCJ/e10BaTeNbHOCTh, KOTOpasi TOXKe H
yrHaetes ¢ Kojga / \033’ (ESC). [lns Toro ke TepmuHana VT100 KaaBuila «CTpesKa BBep:
MOCHIJIAET MocJe0BaTeIbHOCTb 6aiToB  \033", " [/, "A’.

1.8 Pab6ora c 6ubaMOTEKOI ncurses

OyHKuMKH paGoThl ¢ TEPMUHANIOM HAXOAATCsl B OUOJHMOTEKE curses. DTa GHOJIHOTEKA MPeJL
CTaBJIsieT BO3MOXKHOCTH JL/1s1 yIIpaBJIeHUs! TEPMUHAJIOM KaK JUIsl BbIBOJA CHMBOJIOB Ha SKPaH, Tak
JUI51 YTEHHS KOJIOB CUMBOJIOB C KJlaBHaTypbl. B coBpeMeHHbIX cucTeMax (Linux, FreeBSD) s1a 61
JIMOTEKA HasblBaeTcsl ncurses. UToObl HCI0Jb30BaTh 3Ty OUOJMOTEKY B IPOrpaMMe, OHa JO0JIK
MOJKJIIOUaTh 3ar0JIOBOUHBIN (haiil <ncurses.h>, a IPU KOMIOHOBKE 10JKHA ObITh YKa3aHa o!
uus —lncurses.

OCHOBHBIM TTOHATHEM GUOJIMOTEKH SBJISIETCS OKHO, IPeACTaBIsollee cOO0H IIPSMOYToJIbH)Y
o6Jiactb Ha sKpane. [1pu 3anycke nporpammsl co3naérest kopresoe okro (root window), 3an
Matollee Bech 9KpaH. [ToJib3oBatesib MOXKeT Co3laBaTh HOBble OKHA MeHblllero padmepa. K Ko,
HEBOMY OKHY MOXKHO o0palartbest o uMeHn stdscr. [1py BbIBoJe B OKHO BBIBOJ OTCEKAeTCs |
paBoi U M0 HUXKHEll 'PaHKLE OKHA, TO €CTb, €CJIH BbIBOAUTCS CTPOKA AJIUHDBL GOJIbLLIEH, UeM L
pHUHa OKHa, CTpoKa Oy/eT o6pe3aHa Mo LMPHHE OKHA.

Bce ¢ynKuuu, padoTatolliie ¢ OKHAMHU, He BLIBOAST HEMOCPEACTBEHHO HA TEPMHUHAJ, a MOJL
¢uuupytot 6ydep okHa, Haxolsluiics B namsTi. UTo6bl conepumoe Gydepa 0To6pasuiocs |
TepPMUHaJI, HY?KHO SIBHO BbI3BaTb OAHY M3 (DyHKLMI NMepepucoBKH TepMuHasa. [1pu nepepucos
OKHa 6MOJIMOTEeKa cTapaeTcsi MUHUMU3HPOBATh KOJIMYECTBO JAHHBIX, [lepechllaeMblX Ha TEPMUH:
(KaK OblJI0 CKa3aHO BbILIE, MPEANoJaraeTcs, 4YTo TepMUHAJ CBS3aH C KOMIBbIOTEPOM JA0CTATOU]
MeJUIeHHbIM KaHaJIOM), U BbIIIOJIHSIET ONTUMH3ALIUHU [1ePePUCOBKH, HCXOMS U3 CBOMX IPEACTaBII
HHUH 0 TEKYLLEM COJEPKMMOM SKpaHa TepMHHaJIA.

3ameTbTe, UTO OKHA CaMH MO ce0e He UMEIOT MepapXUH OKHO-MOJOKHO U He MOjJlep:KHBal
NepeKpLITHS APYT Apyra. [l1s 3TuX 1esell NpUMeHSIIOTCS naHeAu.

1.8.1 Hauano pa6oTbl nporpamMmmsi

B nauase paGoTbl nporpamma, UCroJib3yollas OMOJHOTEKY ncurses, JOJXKHA BbIIOJHH
HECKOJIbKO HHHMLHAJM3ALIMOHHbIX BbI30BOB. THITMUHOE Hayaslo MPOrpaMmMbl, UCMOJb3YIOLLEH OU
JIMOTEKY ncurses, BhINIAIUT CJeLyoLHM 00pa3oM:
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