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IIpeaucnoBue

EcAM Bbl X0TMTE C03AaBaTh NPOrpaMMbLI MMPOBOTO YPOBNHA, HanmMcaHHbie Ha Cu, To
2Ta KHHra - AAf Bac!

UTo A€AaCT OAHM MNpOrpaMmbl 6oaec yAauHbIMH, UYCM ApYrME, aHAAOrMUYHblE WM?
YAaunbie NporpaMmbl ObIAW HaNMCaHbl AIOABMM, KOTOPbLIE HC TOABKO UMEAM KPEMKYK XBaTKy
B CMCUMAALHOA 06AACTH, HO M B COBEPLICHCTBE OCBOMAM 000pyAOBaHHE KOMIBLIOTEPa, BKAIOUaAS
OnepauMoHiylo CHCTeMy M anmapaTHoc obecnieuenmc. TOABKO MPOrpaMMHUCT, OCYLLECTBASRIOWLMI
[HOANBIA KOHTPOAL HAaA HHMMM, MOXET I[IMCaTb MPOrpaMMbl C ApYXKeAlobHBIM MHTepdencom
MOABL30BATEAR, KOTOPble 3(MDPEKTHBHO BBLIMOAHAIOTCH M AAIOT [10AL30BaTEARAM 6oAbiuylo
rubxocTh.

Jra KNHHIa OTKPbIBAET MHOIMC CEKPEThI, HCIOAB3YCMbLIC MacTEPaMH MPOrpaMMUpPOBaIINA
AASl AOCTHXCHHUA NPOdCCCAOHAABHBIX PE3yAbTaTOB. C €€ 110MOILbIO Bbl PaCUIMPUTE MOAXOAbI
H MCTOAbI, KOTOPbIE ACAAIOT T1POT P, I MHTEp iMu. TMocae npouTeHns xuuru Bbl byaeTte
cnocobubl MMcaTL MNpOrpaMMel, KOTOPblE 3aCAYXaT RIMMaHMC. 3AEChH pPaccMaTpHBAIOTCS
CACAYIOLLKC BOMPOCLL:

TpssiMOAt AOCTYN K NMaMsiTH IKpaHa AAsl ObicTporo orobpaxenms
HUcuesalommne u nepapxuueckuc (popup u pulldown) mero
Mpoieaypbt paboTbl ¢ okHamm

BaBepuieHUC NPOrpaMM M OCTaBACHME MX B NAMMTH

HuTepdenic ¢ Mbuubio

Fpaduucckue QyHKUHHM, BKAIOUas Bpaniciuc obuekToB
fl3bIKOBbIC MITECPNPETAaTOPh!

Mepeaaua panAOB 4YEpE3 [OCACAORATEABLHLIN NOPT

ra kuura Aasi Aoboro M xakaoro mporpammicra na CHM, OT HOBMUKA A0
NpohecccHoHana. Aaxe €CAM RBbi HAYUMHAIOUWIMHA, Bbl MOXCTC HCNOAB30BaTb QYHKHHUM H
HPOrpaMMbl M3 ITONM KHUrM 6C3 MOHMMaHHA OTAEABHLIX ACTaAcH #x paboTbl. Boace
IOAI'OTOBACHIIBIE YHTATCAM MOTYT MCIOABL30BATB 2TH MIPOIPAMMbl KaK OCHOBY AASl CBOMX
MPHAOKCHUNA.

HCXOANBIE TCKCThI ITOM KHUMM COOTBETCTBYIOT cTanAapTy ANSI, xpome nekoropuix
dyuxuun, cnienndmunbix  aan K. Takum  obpa3om Bce  2TH  NporpaMMbl  MOXIO
KOMITMAMPOBATL 112 AI0BOM KOMMMASITOPE, KOTOPbIM [IOAACPKMBAET CTaHAApT. AAsl KX
pa3paborku ucnoassonaacst Typbo Cu n Microsoft Cu.
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I'naBa 1

Ucuesalomme U uMepapxuyecKue MeHIO

OaHa K3 Hanboace OUEBHAHBIX UYCPT NPOMECCHOHAABHO HAMUCAHIILIX MPOrpaMM - 2TO
HUCMOAB3OBAHHE MCYC3AIONINX U HEpapXHueckuXx Mcuio. [IpH NpaBHABHOM MCNOABL3OBalMKM, ITH
MCHIO ARIOT NporpaMMaM Apyxcatobue, XoTopoe NOABIORATCAM OT HUX M OXHAaOT. XOTH HO
CyIMECTBY M NPOCTbLIC, W MCUE3AIOWKC, M HCPAPXMUCCKUC MCHIO [IPCACTaBASIOT HEKOTOPbIC
TPYAHOCTH B MPOIPaMMHPOBaHHH.

Co3A2HNUC MCUEIAOUWMX H HCPALXHUECKHUX MCINO TPEOYCT 1IPIMOro yNpaBACHHSA IKPatioM.
XO0TA OCHOBHBLIC 1IPOTPaMMbl MEHIO TIOAHOCTBLIO MOGHABIIhI, MPOrpaMMbl AOCTYNa K IKpally
32aBHCAT OT ONCPAIMOHHOM CHCTEMbI U 0BOPYAOBAHMH M HC HCIIOABL3YIT OBbIUNbIC QYyHKILUK
Cu BBOAa/BbIBOA2 Ha KoliCOAL. [lporpaMmbi BuAco AocTyila pa3paboTanbi AAs pabor1mt ¢
A0BLIM  KOMNBLIOTCPOM, HcnoAb3ytowum AOC # umetomitm BIOS  oticpaunoniont cucTeMbl
conMccTHMBLIH ¢ IBM. BIOS-AOC bbibpant NOTOMY 4TO OH IIMPOKO MCIIOAB3YETCH, HO bl
MOXETE N b HMAEH W B ADYyrHX CHCTEMaX.

Aaxe €CAM Bac CCHYAC 11C MNTCPECYlOT MCue H HCPaPXHUCCKHE MCHIO, TO BaM
CACAYCT MpOUYMTATBh YacThb ITOM TAABLI, B KOTOPOH 0OCYKA2IOTCA BHACOAAANTEphI, 311alMC
MHOI'HX OCHOBHBIX HAEH HEODXOAMMO AAS MOHHMAHHS ITOCACAYIOUIMX FAan.

UYTO TaKoc HCYC3AUIHE H HEPAPXHYECKHE MECHIO?

BaxHO nONMMaTL YTO Takoe HCYC3AIOUIMC H MCPaPXMUECKME MCHIO M HCM  OlH
OTAHUYAIOTCA OT CTaNAapTHbiX MeHio. [IpM HCIIOAB3ORANMM  CTAHAAPTHLIX MElO  IKpal
OUMINLACTCA HMAW CAMUIACTCH, M NoABAsieTcsH McHIO. Koraa nbibop cacaau, sxkpam o1sTh
OUYMIILACTCH HMAM CARMI'ACTCA M 1IpOrpaMMa 11poAoAxactcsi. Buibop mbinoansicrena no momcpy
MAM 110 1icpBoM Byx#C XaXAOM aABTCPHATHHDLL.

Koraa HcrnoAb3ycTcs HCUC3aI0LIEEC HAM HCPapXHUCCKOC MCEHIO, TO OHO MOKpLIBACT
npAMo coaepxumoc dkpana. TMocae wvLIGopa pexuma, dxpall BO3BPaLacTCcR B 1pEeAbIAYNICC
cocrosiine. Bl RLIGHpacTe HyXHbIA PEXHM M3 MCHIO OAHHM M3 ABYX cnocobor: (1) maxumasi
AKTHBIIYIO KA3RHULY, KOTOPAas ABAACTCA DYKBOH MAM HOMCPOM, CBH3AINBIM C BLIGOPOM, HAN
(2) MCNOAB3YA KAADBMILK YIPABACHHSA KYPCOPOM AAS TICPCABHAXCHHS HOACBCUCHHOIO MOAS H
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xAasuity Bsoa. OB6bIuHO TeEXylIEE MOAC NOKa3bIBACTCA B HHBEpcHOM BMAc. OCHOBHAS pa3HMUA
MCXAY CTaHAAPTHLIMM MCHIO H MC n MMM MCHIO B TOM, 4TO
CTaHAAPTHOE MCHIO MPEPLIBACT MNPOrpamMMmy. Hcueaatomme MEPApPXUUCCKHE MEHIO TOABKO
NPUOCTAHABAHBAIOT TEKYUWME ACHCTBHUSL nporpammbl. C  TOYKM 3PEHUS NOAB30BATEAS
CTaHAQpPTHOE MCHIO - MPCPLIBAHUC KOHUCHTPAUMK, TOTAa KaK MCUE3AIOULIEE MCHIO - NPOCTO
Aerkasi NPUOCTAHOBKA, KOHUCHTPAUMA BHHMaHHY NOAL3OBATEAN HE HapyuieHa.

Pa3HHLA MEXAY HCHC3AIOWMMHM M HCPApXMUECKMMM McHIO npocTa. Toabko o0amo
MCUC3AI0UIEE MEHIO MOXCT ObITL' Ha 3KpaHe B AaHHbLIM MOMEHT BpeMcin. OHO MCIIOAB3yeTest
KOTA2 MCHIO MMCCT TOABKO OAMH ypoBeHb B raybuuy, 3To 6biBacT, koraa Bbibop M3 meHio
He MMEET NoaBbibopos. C APyroM CTOPOHb! HECKOABKO MCPapXMYECKUX MCHIO MOryT 6biThb
aKTHBHbI OAHOBpeMEeHHO. OHH MCIOAB3YIOTCA KOTA2 BbIGOP M3 O0AHOrO MCHIO MOXET
noTpcb0BaTh HMCNOABL30BAHHA APYror0 MEHIO AASl ONPCACACHWUA HEKOTOPLIX aABTECPHATHB.
Hanpumep, Bbl MOXETE UCMOABL30BaTH HMEPAPXMHCCKOE MEHIO, CCAH Bbl HMWIECTE NPOrpaMmy,
koTopasi onpeacaseT ¢pyxT. Ecam noab3oBaTeab Bubibpaa "06A0k0°, cacaywoulce Mewio
npeararacT BbibpaTe useT s6AOKa, a TPETBE MCHIO BbICBEYMBACT A6AOKM, KOTopble
YAOBOACTBOPAIOT MpCAblAyUMM BbiGopaM.

Bbl MOXETC NPEACTaBAATL MCHE3AIOUICE MCHIO MIPOCTO KaK MEPAPXMUECKOE MCHIO,
KOTOPOE HE MMCCT IOAMCHIO, HO Pa3paboTKa OTACABHbLIX NPOLUCAYP AASl ITHX THNOB McHIO
HMeeT T0 NPEUMYULECTBO, YTO uepapxuueckoc Menio TpebyeT 3HaunTeabHo Goace caoxmon
NpPorpaMMbl, YEM NPOCTOC Mcue3alouwiee MeHIo,

XoTsi MMeeTcs MHOro cnocoboB  PacnOAOKCHMSA MCHIO Ha JKpPaHC, (YHKLUM,
pa3paboTaHHbIe B 3TO raaBe wumcloT Hauboaee o0bwmi BHA. IDTOT McTOA nNomeutaeT
QUCPEAHOC MOAE MEHIO Ha HOBYIO CTPOKY MOA MCPBbIM MOACM.

Pa6oTa BRAEOaAaNTEPOB

M3-32 TOro, YTo CO3AAHUC WCHEIAIOUIMX M MCPapXHUEcKUX MeHio TpebyeT npsimoro
yNpaBACIiUS JKPAHOM, BaXHO INOHUMAHUC aAaNTepoB Aucnaea. Tpu ocHOBHBLIX TUMa asanTepon
- 9TO OAHOWUHBETHLIN aAanTep, uBcTHoON/rpaduucckun aaantep (CGA) u ycoBepiLicHCTBOBAHIbIN
rpagmucckunn asantep (EGA). CGA u EGA MOryT MMCTb HECKOABKO PCXHUMOB paboThi,
BKAtovast 40- Hau 80- CUMBOABHBIM TCKCT HMAM FpadMHCCKHe ONCPaUUU. DTH  PCKHMbE
floka3anbt B Tabanue 1-1. MporpaMmbr McHio, pa3paboTanmbic B 2TOM raase, pa3paboTaHur
AAR HCNOABL30RaNUsA pexuMa 80-CHMBOABHOIO TCKCTa, KOTOpbI ABAsieTcst Hauboaee obimum
PEXHUMOM AAR ODUIEIEAERBIX NPUMEHEHUH. DTO 3HAUUT, YTO BHUACO PEXHUM CUCTEMBI AOAXEH
6biTL 2, 3 Man 7. He3aBUCHMO OT MCNOABL3YCMOI'O PEXMMa - KOOPAHHATBI ACBOrO BEPXHEr0
yraa - 0,0.

Tabauna 1-1.

Pexum Tun Pasmcpht AaanTepbt
0 TexkceT,u/6 40*25 CGA,EGA
1 TekeT 16 uBeToB 4025 CGA,EGA
2 TekeT 4/6 8025 CGA,EGA
3 TexcT 16 useron 80°25 CGA,EGA
4 rpadpmka 4 uncTa 320200 CGA,EGA
5 rpapuxa 4 cepbix TOHA 320°200 CGA,EGA
6 rpadmka 4/6 640200 CGA.EGA
7 TekeT 4/6 8025 MOHOXPOMHLIA
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8 rpagmuka 16 useTon 160°200 PCjr
9 rpaguxa 16 uscToB 320°200 PCjr
10 rpaguka 4 uau 16 us. 640%200 PCjr,EGA
13 rpaguxa 16 uBeToB 320200 EGA
14 rpapuxa 16 uscTOB 640°200 EGA
15 rpagpuka 4 uscta 640°350 EGA

CHMBOADI, BbLIBOAMMbLIC HAa JKPaH, COACPXATCA B HCKOTOPOM 3ape3cpBHPOBAHHOM
obAacTH NnaMATH Ha BAANITCPE AMCTIACA. Aapec oAHouBeTHON MHopMmaunu BO00000OH. H CGA,
u EGA xp T ¢dop , Ha ¢ B80000000H. (OuH pa3AMUHBI AAR ToOro, 4TobbI
MO03BOAHTBL MCMOAB30BATH PA3ACABHO TCKCTOBLIM H IFPadPUUCCKMH IKPAH - HO HA MpaKTHKE
3TO AcAacTcR peako.) Xora ¢ywxkumn CGA u EGA pa3AHuUHBI B Pa3HbIX PCXHMax, OHH
OAMHAKOBbI B pcxuMax 2 W 3.

KaXabift CHMBOA, BbIBOAMMDIA Ha JKpaH, TpebyeT aBa banta BHaco namaTn. MMepsuiit
6afT COACPXHMT COGCTBCHHO CHMBOA, BTOPOM COACPXMT aTpubyTbl dxpaHa. AAS UBeTHOrO
IxpaHa 6anT aTpubyTOB MHTEpNpETHpYeTCH Tak, kax noxa3ano B Tabauue 1-2. Ecam y mac
EGA nan CGA, To No yMOAYAHHIO NMPHHUMACTCA PCXHM 3, H CHMBOAbI BbIBOAATCR ¢ GanToMm
aTpubyToB 7. 3T 3Ha BKAI T TPH X UBCTa, MPOH3BOAR AAR CHMBOAA Geanii
uBET. AAR Mepexa B PCHBLIN P 6X0AMMO BbIKAIOWMTB TPH OCHOBHbIX GMTa
H BKAIOMHTBL TPH (POHOBbLIX 6MTa, UTO AacT 3Hauenmue T0H.

OAHOUBETHLIX 8AANTCP PACMO3HACT OGHTLI MHraHMA M HMHTCHCHBHOCTH. K cuacTbio,
oH pa3paboTaH TaKk, 4TOo HHTeprpeTHpyeT aTpHOYT 7, xak HOpMaAbHbIA TekcT (6eaoe Ha
uepriom) u 70H kak uHBepcHoe BHAco. KcTaTH, 3HaucHue | AaCT MOAUCPKHYTLIC CHMBOABI.

Tabanua 1-2. Ba#T BHAcoasanTepa

Bur ABOHUMARA BCAMUHIIA 3HauCHHC MPH YCTaHOBKE
0 1 roayGon ocnosHoM

1 2 3CACHbLIH OCHOBIHOM

2 4 KPacHbIH OCHOBHOW

3 8 MaAaf HHTCHCHBHOCTb

4 16 roay6on ¢ouoBsbin

s 32 3CACHbIH (OHOBBLIH

6 64 xpacibin POHOBLIN

7 128 MMraloOWHA CHMBOA

KaxAbif aAanTep MMceT Mo xpauHew Mcpe B 4 pa3a Goabuuc, UcM HCOBX0AMMO ann
BbLIBOAA TekCTa B 80-CHMBOABHOM pexHME. AAR ITOro cCTh ABe NpHuYHHbLL. Bo-nepsbix,
AMWHAA NaMATH HYXHa AAR rpadHKH, (KOHCUHO KPOMt OAHOUBETHOro asanTtepa). Bo-sTopbix
ITO NO3ROARCT ACPXaTh B MNAMATH HCCKOABLKO JKPaHOB M MOTOM [IPOCTO MCPCKAIOHATBLCA
MCXAY 1IIHMH N0 Mepc HeobxoanmocTH. Kaxaas 06AacThb 11aMATH Ha3bIBaCTCA BHACOCTPaHHLUCH
H IPACKT OT MCPEKAIOHECHHA MCXAY BHAcOCTpanuuamu BricHaTAsiowl. Mo ymoauaHwuto npwu
uununaan3aunn AOC ucnoab3yeTca cTpaHuina 0, H BUPTYaAbHO BCC MPHUAOKCHHA MCMOAB3YIOT
crpannuy 0. Mo 2ToM NpUUMHE OHa MCMOAB3YETCA W B 2ToM 1'aaBe. OAHaKO, Bbl MOXETC
MCMOAL30BATL M APYIME CTPaHMlLbI, CCAM 3aXOTHTC.

HmMceTen Tpu cnocoba AocTyna k BuacoaaanTepy. Mepsuin 3To yepe3 npepbisanne AOC,
KOTOPOE AOCTAaTOYHO MCAACHHO AAS HCuYe3aloulero McHio. Bropoit - 2To uepc3 npoueaypbt
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BIOS, xoTopble 6bicTpee, U Ha 6bicTpoachcTBy X, Takux, xak AT wnau PS/2
AOCTATOUHO 6bICTPbI, ecAn MeHto HeBeawxu. TpeTwin cnocoﬁ - 9TO UTCHME M 3aNMCh MpsiMO
B BHMACONAaMATDb, YTO MPOHCXOAMT OHeHb ObICcTpo, HO TpebyeT Goabuient paboTubl oT Bac. DTa
rA3Ba pacCMaTPHBACT ABa Pa3HbIX MOAXOA2 B BHAconpoueaypax. Oaun ucnoab3ayet BIOS, a
APYroH NpsiMO AOCTYN X BHACONAMATH.

Aoctyn x 3xpany uepes BIOS

H3a-3a Toro, uTo Hcue ] PaPXMUCCKMC MCHIO AOAXHBI COXPaHATH
WHMOPMAUHIO C TOrO MECTa JKPaHa, Ha KOTOPOM OHM PaCMOAOXKEHLI, M BOCCTAHaBAHMBATHL €ro
nocac Bb160Opa, BbI AOAXHBI HMEThL MPOLCAYPbl, KOTOpbiE COXpPaHSAIOT M 3arpyXaioT 4acTh
IxpaHa. METOA COXPaHECHHA W BOCCTaHOBACHMA YaCTH JIKpaHa, pacCMaTpPUBAcMbIH B ITOM
pPa3AcCAC CHBA3aH C Bbl ABYX BCTp x B BIOS (yHKiMiA, KOTopbic 4MTalOT H

oT Abl Ha 3KpaH.

Kax Bbl 3naeTc, Bbi30oBbl BIOS MoryT 6biTh ouctib MeaachubiMu. Oantako, oHu (6oacc
WAH MeHee) rapaHTHpyloT paboTy Ha atobom xomnbioTepe, xoTopbiit uMeeT BIOS, cosMecTUMBbIR
c¢ IBM, aaxc ecAu annapaTypa 3xpana apyrasi. [Mo3xe B 3ToH raaBc BhlI y3HacTe, Kak
BLINOAHATBL NPAMON AOCTYN K BHAcONaMATH Ha IBM PC u 100% coBMECTHMBLIX MalLIUHaX AAR
Toro, 4To6bl yBEAHUMTB CKOPOCTH BLINMOAHEHHA. OAHAKO, HCMOABL3OBAHHE MIPAMOro AOCTYNa
X BHAEOMaMATH CHHUXACT B HEKOTOPOM CTEMEHM MEPEHOCHMMOCTbL, Tak Kak Tpebyerca 100%
coBMECTHMOCTL koMnbitoTepa ¢ IBM PC. Mporp I MCHIO, OC ic Ha BIOS caeayer
HCIIOABL30BaTh B MPUMEHEHUAX, KOoTopbie TpebytloT Goabuieit MobuAabHOCTH.

Hcnoabsosaune int86()

Bbizosbl BIOS Mcnoab3yioT nporpaMMHbic npepbiBaHus. BIOS umeeT Meckoabko
Pa3AHUHbLIX TIPEPLIBAHHH AASl Pa3HbIX UMEACH. OAHO M3 HHX Mbl OyACM HCIIOAB30BaTb AAfl
AOCTyNna x 2xpany. 7o npepbiBanue 16 (10H), KOTOPOE HCMOABLIYCTCH AAA AOCTYIA K AMCIIACIO.
Kak u MHorue npept s BIOS, npept 16 UMEeT HECKOABKO PEXHMOB, BbibOp KOTOpBLIX
BbINOAHSAIETCS MO 3HaucHuio peructpa AH. Ecan dyHxuus Bo3BpaumtacT 3naucHue, To oHo
3aHOCHTCA B perMcTp AL. OAHaKO, HHOFAZ AASl BO3BPalUCHMA HECKOABKMX 3HaUCIHHA
HCMOAbL3YIOTCR ApYrHe PperHcTpbl. AAsi AOCTylla X npephisauusm BIOS BaM  npuaeTcs
HCNoAb30BaTh dynknuio Cu  int86(). (Hckoropbic XOMNMMASITOPbI MOFYT Ha3blBaThb ITY
DyHKUKIO APYrMM uMeHeM, HO MicroSoft C u Typbo Cu ua3biBatoT ee intdd(). Mocacaytomme
PACCyKACHMSA OPUCHTHPOBAHbI Ha 3TH TPAHCAATOPbI, HO BLI MOXeTe MX 060BUMTH.

®ynxumnn int86() umecT cacaytoumyto opmy:

int int86(num, inregs,outregs)

it num; /* womep npepusawus */

union REGS *inregs: /™ BxoaAHme 3Wauewus perucrpoe */
union REGS *outregs; /™ BuxOAWME 3HaueHWR perucrTpos */

®yuxumns int86() Bo3BpamtacT 3Hauct perucrpa AX. Tun REGS onuchipaetcs B
3aroaoBke DOS.H. DToT TMN noxa3san 3acch Tax, kak oH onpcacacH B Typbo Cu, oaitaxo, ot
aHaAOrMHYHO onpeacaeH B MisroSoft C U B Apyrux KoMnUAsITOpax.

struct WORDREGS {
unsigned int ax, bx, cx, dx, si, di, cflag, flags:

struct BYTEREGS {
unsigned char al, ah, bl, bh, ¢c1, ch, dl, dh;
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)

union REGS {
struct WORDREGS x;
struct BYTEREGS h;
}:

Kax Bbi MoxeTe BHACTB, REGS - 310 0bbcanHenne asyx cTpyxTyp. Hcnoabaosamumc
cTpykTypet WORDREGS no3BoAfieT paccMaTpusaThb peructpbl LM xak 16-6uTibie uwncaa.
BYTREGS AacT BaM AOCTYn K OTACABHbIM 8-6MTHbIM perucTpam. Hanpumep, Aam aocTyna
X NpepbiBaHHIO 16, GYHKUHH 5, BbI AOAXHBI HCMOAL30BaThL CACAYIOULYIO [10CACAOBaTEABHOCTD.

union REGS 1n,out;

in.h.ahs5;
Int86(16,&1in,80ut);

CoxpascHue 4acTH dKpaHa

AAR COXPAHCHHR COACPRHMOrO IKpaia, AOAXHO ObITh IIPOUMTAHO H 3aMOMHEHO TCKYILCE
3HAYCHHC KaXAOH MO3HUHH IKpaHa. AAR CHYHTBLIBAHHA CHMBOAA C OMPEACACHHOM MO3HILUH
IKpaNa, HCNOAB3YeTCA NpepbiBaHMe 16, Pynkuma 8, KOTOpast BO3BPaLACT CHMBOA H CBA3AHULIA
¢ HHM aTpHOYT Texyule#t NO3HUMHM Kypcopa. AAR CHHTBLIBAHHA CHMBOA3 C ONPCACACHHNOrO
MCCTa 3KPaHa, Bbl AOAXHbI HMETDb cnocob ycTaHoBKH Kypcopa. XOTR HEKOTOPLIE KOMIHAATOPLI
CH HOAACPRHMBAIOT 3Ty (YHKUHIO, MHOTHe cc He HMcloT. TeM HC MCHEE NOKa3laHHaR HHXC
dynxuma goto_xy() MoxeT 6bITh Mcnoab3osaHa. OHa MCIIOAL3YET Npepbibanue 16, dyHximio

2 ¢ xoopauHaTon cToAGIla B DL M xoopamnaton paaa 8 DH. Buaeoctpannua 3asactca s BH
(ncnoanayetca crpanuita 0 N0 yMOAUaHHIO).

/* ycrawosxa xypcopa 8 x,y */
void goto_xy(x.y)

nt x.y;

union REGS r;

r.h.ah=2; /* ¢yuxuwa ycrawosxu xypcopa */
r.h.dlsy; /* xOOpAUHATA KOAOHRM .
r.h.dhax; /* xoOpAunaTa CrpOKM */
r.h bh=0; /* suaeo cTpanuuas */
;ntss(o:lo.lr.lr):

Mpcpuipanne 16, Gynkuus 8 BO3IBpallaeT CHMBOA H3 TeKylicH NO3HUHM Kypcopa B AL
u cro atpubyt B AH. ®yHkumsa save_vidco(), noka3zannas 3AeChb, CUMTBIBAET HaCTb IKpana,
coxpansieT HHpopMaumio B bBydpep, U ouMmaeT 3Ty 4acTh IKpaHa.

/* coxpawewue uwactu axpawa */

void save_video(startx,endx,starty, endy,buf_ptr)
int  startx.endx,starty,endy:

unsigned int *buf_ptr;

union REGS r;
register int i,J;

for(i=starty;icendy; i++)
for(j=startx; j<endx; j++) {
goto_xy(J.1):
r.h.ah=8; /% gyHKRUHA YTEHWRA CUMBOAA ¢/
r.h.bh=0; /* suaeo cTpawuya .
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*buf_ptr++ = 1nt86(0x10,4r 4r);
putchar(® ‘); /* ouncrira akpawa */

MepBbic uYcThipe MapaMeTpa save_vidco ONPCACASIOT KOODAMHATbI BCPXIICTO ACHBOIO H
NpaBoro HHAXHEro yraa coxpaHseMmon obaactu. MapamcTp buf_ptr 3To ucabif yka3aTeab Ha
obAacTb NaMATH, KOTOPasi COACPXHT HHPOpMauHio. OHa A0AXHA BbITH AocTaTOouHO GoAblON,
4Tobb! Pa3MeCTUTL BCIO MHPOPMAUMIO, CHHTAHHYIO C IKpaHa.

MporpamMmil B 2ToM raaBe pa3mculaloT 6ydep AMIBMMYECKH, HO BbI MOXeTe
MCIIOAB30BAaTH AIODYIO APYrYIO CXEMY, ECAH ITO BaXHO AASl Bauiux npuaoxciun. He 3abyabTe,
OAHAKO, 4TO Bydcp AOAXCH CylLICCTBOBATBL, A0 TCX MOP, [10KA JKpah 1IC BCPHCTCH B HCXOAlOE
cocTosmue, DTa QPYHKUMA Takke YMCTUT obaacTh, 3anuchinast npobea B KaXAOM NO3ULMM.

BoccranoBachue 3kpana

BoccTanonacHue IKpaHa HOCAC CACAaHNIOrO sbxﬁopa U3 MCHIO, 32aKAIOMACTCA NPOCTO B

3anucy NpcasapATcAbHO dop Ha3aA B BUACOIAMATL. AAst Toro, 41obnl
CACAATDb ITO, HCIIOAB3YHTC NpepbiBaiMe 16 dyuxumio 9, KoTopas TpebyeT, 4T0bbI cHMBOA Ghia
8 AL, atpubyr B BL, BuacocTpanuua B BH, a xoamuccrro X C aoB B CX

(B Hauwiem cayvae 1). ®yuxums restore_video(), onmucaiHan 3aech, 1HOMCUACT HIDOPMAlLHIO U3
bydbepa, Ha uo-ropbm yxa3biaeT bul_ptr, Ha JKkpai, 3aAaHHBIH HAYAABNHLIMH M KOHCHHLIMK
xoopuma-ranu Xuy.

/* BoccTanoBAEHMe uvacTw Ikpawa */

vo'd restore_video(startx, endx,starty, endy, buf_ptr)
int startx,endx,starty,endy:

unsigned nt *buf_ptr;

union REGS r;
ragister int i,j;

for(1sstarty; 1<endy; i++)
for(j=startx; jeendx; )++) {

goto_xy().14);

r.h.ah=9; /* @ywkuma 3anucu cumsora */
r.h.bh=0; /* Bsuaeo cTpawmua */
r.x.cx=1; /* uncao nosropewnd cumpora */
r.h.al="buf_ptres+; /* cumeon */
r.h.bl="buf_ptres; /* arpubyr */

*buf_ptres = int86(0x10,&r 4r);

Co3AaHHE HCYE3AOUHX MEHIO

GyHKIMM, CO3AAIOILCH HCHC3alolCe MCHIO, AOAXHAa OLITh ncpeaaHa lekoTopas
utpopMaumsi. Bo-nepsbix, 3To CNUCOK MPCAOCTABASCMULIX McHIO pexHMOB. Mockoabky B McHIO
1ICPCAAIOTCH BbLICBCHMBACMbIC CTPOKM, TO MPOCTCHUIMH NYTH MNCPCAAYHM CMMUCKA CTPOK B
(DYHKUMIO - MOMCLIEHHC HX B ABYMCPHbIN MacCMB M MCpcAava yka3aTcast Ha maccus. Kak
YTBCPKAAAOCH paifec, 3HAUCHHC MeHI0 MOXET OniTh Bbibpao aAu60 necpcaBuXcHUEM
ocBeutenon 06AacTH  Ha HyXkHoe Moac M maxatueM BK  MAM  naxaTueM KAaBHUIM,
yKa3biBalontedt Ha 2TO NoAe. AARl TOro, UToOLI PYHKUMS 311aAa, KaKME KAABUUIK "rOPSIUMC” U
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4TO OHW 0603HA4AIOT, CH AOAXHBLI 6bITH MepcaaHbl MX MMEHA. AYHIUHA MYTh AAR ITOrO -
NepeAaThb CTPOKY, KOTOPas COACPKHT CHMBOALI “FOPHYHX™ KAABMIW 15 TOM XE MOPAAKE, 4TO
WU CTPOKH MEHIO.

®ynxuus popup() AOAXKHA TakXe 311aTh KaK MIIOFO PEXHMOB B MCHIO, H MOITOMY ITO
UYHCAO AOAXHO 6bITh mepeaano ch. OHa AOAXHA TaKXE 3HaTh FAC PaclOAOXHMTB Meitio, To
ecTh HyxHbl koopaunaThi X u Y. Haxoneuw, B HCKOTOpbIX CHTyauusix MOXCT 6biTh
XEAATCABHBIM IOMCUIATL MCHIO B PaMKy, a B APyrMX - HCT. [10210My A0AXHO BLITH Nepeaativ
3HAUCHHE pPaMKa BKAIOMCHA/BbIKAIOYEHA. AAA TOro, 4Tobbl HauaTh pa3paboTky @yHKitMH
popup() HaM HYXHO OMHMCaHHe:

/* ewcBeTUTs WCuelaomee MeHD W BO3BpaTuTL Bubop */
nt popup(menu,keys,count,x,y, border)
char *menu(): /* texcy mewo */

char *keys; /* ropauwe xaasuwn */

nt count; /* 4ucao pexumos */

int x.y; /* XOOpAMHATH AEBOrO Bepxwero yraa */
int border; /* ecam 0 1o 6e3 pamxu */

Dyuxiutn popup() ACAAECT cacAylouice
# CoxpansieT 0obaacTb dxpaa noa Mcio
# BbiCBCUHBACT paMKy, €ECAH HaA0
# BbicBeuMBacT MCHIO
# TMoAyyacT OTBET NOAB30BATCAR
# BoccTaHaBAMBAacT JKpaH B MCXOAHOC COCTORHHMC
ABc U3 ITHX Ueach BbIAM AocTHMIYTLI B save_video() u restore_video(), onucaHHLIX B
HPCALIAYHIEM Pa3AcAC. AaBaHTe PacCMOTPUM KaK AOCTHIHYTb TPH OCTaBILIKCCA.

BuicBeuuBanne MCHIO

AAft TOro, 4Tofbl BLICBETHTBL MeEHIO, HCODXOAHMO MOMHHMTB, YTO POpUpP MOAydacT
yXa3aTCAb Ha MacCMB YKa3aTCACH Ha CTPOKH. AAR BbLICBCYHBAHHA OTACABHBLIX CTPOK BbLI
NPOCTO HHACKCHPYCTE YKa3aTeAb, Kak MaccMB. KaXAbli JAEMECHT B MacCHBE ABASICTCSH
yka3aTecAeM Ha COOTBETCTBYIOWHH 3JAeMEHT McHio. Cacaytomasn dyuxuus display_menu()
BbICBCYHBACT KaXAbIH IACMCHT MEHIO.

/* suceeuupawue Mewo wa ceoem mectve */
void display_menu(menu,x,y,count)

char *menu(]:

int x,y,count;

register int §;

for(120; i<count;i++,x++) {
goto_xy(x.y):
printf(menu(i]);
}

Kak Bbl MOXETC BHACTB, 3Ta DYHKUHA NOAYHACT YKa3aTeAb Ha MACCHB CTPOK, KOTOPBLIC
HaAO0 BbLIBECTH, KOOPAMHATBL! Ha4aAa MCHIO H KOAHYCCTBO CTPOK B MCHIO.

B AaAbHeMIIEM NPOCTEHWHA cMOcO6 cO3AaTh ABYMEPHbIR MaccHB AOB, KOTOPbM
COACPXHT CTPOKH MCHIO - 3TO CO3AAHHC NepeMcHHOR B obuiem BHAcC:

char *<uma mewo> [] = {
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“nepean crpoxa”,
“etopas crpoxa”,

“N-as  crtpoxa” };

3To onHcalMe ABTOMATHUYCCKM 3ACTABASICT KOMNUANTOP CH MOMCCTHMTBL CTPOKH B
Tabauuy cTpok. lepeMenHan yxa3biBacT Ha MEPBbLIM CHMBOA MCPROM CTpokH B Tabauuc.
Hanpumcp, 3To onucanue co3AacT nepemMennyto [ruit (PpykT), xoTOpasm ykaswiBacT Ha “° B
"A6A0K0".

char *fruit(] = {
“f6aoxko”,
“Aneascun”,
"Cpywa™,
“fpeungpyt”,
“Maauna”,
“Kaybuuxa®

BuicBeuHBaHHE paMKH

EcAr HyXiHa paMKa, TO MOXHO BOCMOABL30BaThCH IHXENPHBCACHHOW NPOrpaMMON AAR
BbIBOA2 PaMKH BOKPYr MEHIO C 33AaHHLIMM KOODAWHAaTAMHM AEBOrO BCPXHEr0 W MpaBOro
HUXHCTO yraos. Oila UCMOAB3YCT CHMBOADI, KOTOpblE IBARIOTCR 4aCThIO CTaHAapTHOro Habopa
CHMBOAOH 11a Maimiax, cosMecTHMbIX ¢ IBM. Ecau Bbl X0TUTe, Bbl MOXCTC BbiGpaThL ApyrHe.

vo1d draw_border(startx,starty,endx,endy)
int startx,starty,endx,endy;

register int {;

for(i=startx+];i<endx;i++) {
goto_xy(i,starty);
putchar(179);
goto_xy(i.endy);
putchar(179);

for(i=starty+l;i<endy;i++) {
goto_xy(startx,i);
putchar(196);
goto_xy(endx,1);

putchar(196);

goto_xy(startx,starty); putchar(218);
goto_xy(startx,endy ): putchar(191);
goto_xy(endx ,starty); putchar(192);
goto_xy(endx ,endy ); putchar(217);

BBoA BuiGopa noAb3oBaTeAs

Kax YTBCPXAAAOCKh, NOAB30BaTEAb MOXCT BBOAMTH BblGOp OAHHM H3 ABYyX cnocobos..



16 HMN® "HBK. - COPT". Teachouns: 311-52-08, 936-50-67, 135-57-41

Bo-nepabix ¢ nomowbio xaasuus CTPEAKA BHH3 u CTPEAKA BBEPX moxeT nepemecTHTBL
OCBCLIICHHC HA CTPOKY M HaxaTb BBOA aam cc BbiGopa, (O6bluno oOcBeutcHHE CTPOKH
BLIMOAHACTCA B HMHBCPCHOM pexuMe.) OCBCIUIEHHYIO CTPOKY TakXe MOXHO MCPCABHIraTh
npobeaom. Bropon cnocob 3To HaxaTHe KA , CBR " ¢ BbiGop ®yuxunsa get_resp(),
MOKa3aHHAR 3ACCb, AOCTHFAET ITHX WEAEH.

/* ssectu swbop noavzosatean */
get_resp(x,y.count,menu, keys)
int x,y.count;

char *menu(];

char *keys:

union inkey {
char ch(2);
int

} e

int arrow_choice=0 key choice;

y+e

/* oceerute nepewd swbop */
goto_xy(x.y):
write_video(x,y,menu[0],REV_VID);

for(::) {
while(!bioskey(1)): /* xaare naxatua */
c.icbioskey(0);:

/* sepHyTe BuGOp B HOMAAbHWA pexwm */

goto_hy(arrow_choice,y);
write_video(x+arrow_choice,y,
menu(arrow_choice],norm_vid);

1f(c.ch[0]) { /* obwunan xrasuwa */
key_choice= is_in(keys tolower(c.ch(0])):
1f(key_choice) return key_choice-1;
switch{c.ch(0]) {

case ‘\r’ : return arrow_choice;

case ' ' : arrow_choice++;
break;
case ESC  : return -1; /* suwATu */

else { /* cneuwaasHan xaasuwa */
switch(c.ch(1]) {
case 72 : arrow_choice--; /* ctpeaxa Buus */
break:
case 80 : arrow_cholce++; /* ctpeaxa ssepx */
break;

}
}

1f(arrow_choice==count) arrow_choices=0;
if(arrow_cholice<0) arrow_choicescount-1;

/* noaceeTute BwSpawHyo onuuo */
goto_xy(x+arrow_choice,y);
write_video(x+arrow_choice,y,menu(arrow_choice] .REV_VID);

}

Koraa get_resp() HauMHaeT BbLIMOAHATBLCA, OCBEMlAETCA MCPBOC 3HAUCHHE MCEHIO.
Makpoonpeacaenne REV_VID onpeaeasercs Be3sae, kak 70H, a NORM_VID xax 7H. Kaasuwa
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ESCAPE HCNOABL3yeTCR AAR OKOHUYaHHA paboTbl ¢ memio. 3nauewnc ESC 27. Mocae sToro
NporpamMMa BXOAHT B UHKA, OKHAIOWMHHA ACHCTBHA NOAb30BaTCAR. OHa HCNOAB3YET (YHKUHIO
bioskey() AAR TOro, 4ToObI AOXAATBLCA HAXATHR KAABHILH, a2 3aTEM AAR CHHTBLIBAHUSA C ITOH
xaaBuuin. Pyuxuun bioskey() cneunduuuna aas Typ6o Cu. Ecau Bbl MCnNoAb3yeTe Apyrow
TPaHCAATOP, BLbI MOXETC HCMOABL30BATh CACAYIOULYIO BEPCHIO (PYHKUMH.

/* amyaauma vacTu ¢ywxuuu bioskey Typ6o Cu */
bioskey(c)
int c;

switch(c) {
case 0: return get_key();
case 1: return kbhit();

}

/* utenue 16 6UTHOrO Cram KOAa KAasuwu */
get_key()

union REGS r;

r.h.ah=0;
return i1nt86(0x16, &r, &r);

Mpuunna, NO KOTOPOM BLI AOAXHBI HCMOABL30BaThb bioskey() BmecTo getchar() cocTouT
B TOM, YTO MPOrpaMMa AOAXKH2 HMETh BO3MOXHOCTB CHMTBIBATb NOAHLIA 16-6HTHBIA cKaH
KOA, I'CHCPUPYCMbLIH HaxaTHEM KAaBHIIM. EcAn HaxaTa cUMBOABHAS KAaBHIWA, TO CHMBOA
noMewactcs B MAaammnc 8 6uT, a crapwc 8 6uT paBunt 0. OAlaxo, €CAM HaxaTa
CMCUHAABLHAR KAABHINA, TaKas, KaK CTPCAKa, MAaAWMA 6anT paBen 0, a CTaplIHM COACPXHT
KOA MO3UUMH KAABUIIK. KOALI MO3HLMM AAS CTPCAKH BBCPX M CTPCAKH BIH3 paRHbl 72 M
80 coorBcTcTBeHHo. Takue @yHxuuu, kax gelchar(), Bo3BpanlalOT TOABKO KOA CHMBOA2, M
10ITOMY 11€0DX0AHMO MOAYHHTB MAPSIMO CKall KOA [IOMHMO HHX.

KaxAblft pa3 npu HaXaTHUH CTPEAKH OCBEULCHHAR ONIMA 1ICPCXOAHT B HOPMAALHOC
n3obpaxcumne, a cacayloman - ocsemactcd. HaxaTHC CTPCAKH BHM3, B MOMCHT OCBCLICHHS
KPaHIICH IIHXICH MO3MUKH, 03Ha4aCT BO3BpaulcHUE K neproMy 3uadcuuio. To xc camoe, Ho
112060pOT HPOHCXOAHT KOIAa HaXHMACTCR CTPCAKA2 BBCPX MPH OCBCUICHHOW MNEPBOM CTPOKE.

Gynxuma writc_video() ucnoabayeTcs dymuxuuch get_resp() AAR 3aNHCH CTPOKH Ha
Aucriaern B nosnunn XY ¢ onpeacachnbiM aTpubyTom. Writc_vidco(), moxazammas 3acce,
KCIIOAB3YCTCH AARl BLIBOA2 CTPOKH MCHIO B HHBCPCIIOM PEXMMC, CCAH OHa OCBElLICHA, HAH B
1HOPMAABLHOM, ECAH OHa I1C OCBCUICHA.

/° BNBOA CTPOKW C ONpeaerewwuM atpubyrtom */
void write_video(x,y,p,attrib)

nt x,y;

char *p;

int attrib;

union REGS r;
register Int i,J;

for(iz=y; *p; i++) {

goto_xy(x,i):
r.h.ah=9; /* gywruun 3anucu cumsora */
r.h.bh=0; /* Buaeo cTpawwua .
r.x.cx=l; /* uuca0 nosTOpewud cumsora */
r.h.al="p++; /* cumsoA */
r.h.bl=attrib; /* arpubyr */
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int86(0x10,4r,4r);

®ynuxuna is_in() acT I "ropAven” xAaBHWIH B cTpoke. Ecamn

P

NOAbL30BaTEAb HaXaA He KAIOMCBYIO KAaBHWY, TO is_in Bo3spawacT 0.

is_in(s,c)
char *s,c;

register int i;

for(1=0; *s; 1++4)
if(*se+ == c) return fel;
return 0;

Pynxaus popup()

A Tenepb, KOrAa BCE 4acTH CO3AaHbI, QYHKUHA popup MOXET bb1Th 3anucaHa, xaK ITo
NoKa3aHo 3AcCh.

/* swsectu ucuesaomee wewo W sepuyTo subop
so3spamaer -2, eCAu Mewo we moxer Gurb cO3aaHO
solspamaet -1, ecauw NoabIOBATEAb HAXAA KadBWmy ESC
® OCTAALHMX CAyuafx OWA 8OIBpamAeT HoMep eubpawwod
aAbTEpHATUBM, Hauwwan c 0 */

int popup(menu,keys,count,x,y, barder)

char *menu(); /* rexct mewo */

char *keys; /* ropauue xaasumu */

int count; /* wuca0 aabrepuatus */

int x,y; /* X0OpAWHATM AEBOrO BEPXMero yraa */
int border; /* ecan 0 10 6ey pamxn */

register int i,len;
int endx endy choice;
unsigned int *p:

VE((x>28) | | (x<0) | | (y>79) ] (y<0)) {
printf(” swxoa 38 npeaeaw axpawa™);
return -2;

/* ®ssuucaewne paimepos */
lens0;
for(1=0; i<count;1+¢)
if(strien(menui]) > len) lensstrlen(menu(i]);
endy=len+2+y;
endxscount+le+x;
1f((endx+1>24) || (endy+1>79)) {
printf(” swxoa 3a npeaeaw axpawa™);
return -2;

/* pasmemenue namMaTu AAR suaeo Gygepa °/
p=(unsigned int *)malloc((endx-x+1)*(endy-y+1)):
if(1p) exit(1); /* Bw moxere 3aece camu obpaborate cwubry */

/" coxpawenue uactm akpawa */
void save_video(startx,endx,starty,endy.p);

if(border) draw_border(x,y,endx,endy);
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/* BwcBeuuBanue Mewn Ma cBoeM mecte */
void display_menu(menu,x,y,count);

/* ssectu swbop noablosareaRr */
choice=get_resp(x,y,count,menu, keys)

/* soccrawosAewne wacTu axkpawa */

void restore_video(startx,endx,starty,endy.p);
free(p):

return choice;

Kak Bbl MOXCTE BMACTBL, POpup() NMPOBCPSACT BLIXOA 33 MPEACAb! 3KPaHa M CAMILKOM
6oAbuton pa3Mep McHio. OHa BO3BPalMACT -2, CCAM BO3HHMKAA OAlla M3 3THX cHTyauun. H3-3a

Toro, 4To get_resp() Bo3BpawacT -1, NpH HAXATUH KA ESC, palICHHE 3TOro
31a4CHUA  (YHKLUMCA POPUP CACAYET pacCMaTpUBaTBL Kak "yHHYTOXKeHue" MeHio. Ecau
noab30BaTeAb CACAAA Bbibop, To Bo3Bpauwaemoe 3Ha byaer B npeaeaax ot 0 Ao count-1

C COOTBCTCTBMCM MEpBOMy 3HaucHMio McHio 0. Kax yxe ykasbiBaaoch, popup() HMcnoab3yeT
AMHAMHUYECKOE Pa3MEILEHHE MAMATH AAR 0DECNcUCHHA BPEMCHHON NaMATH AASL HHQOPMALLUH
06 dxpaite. OBbIYHO 3TO AYHYILHA MOAXOA, HO Bbl MOXETC CBODOAIO M3MEHHTL €ro, ECAH 3TO
BaXHO AAR BalICro MPUAOXKCHHUS.

O6mun 0630p

MpocTan nporpaMmMa, NoKa3aHHaR 3AECh, HCIIOAB3YET BCE 11POrpamMmbl, paspaboTanmble
AAfl HUCMOABL3OBAHMS McYCIaloOWMX MeHio. Bbl He BuAcAM ToAbko dyHkumuu cls(), xotopas
ounuraeT axkpaH. HexoTopbic TpaHcasnTOopbl CH HEe MMEIOT (YHKIMH AASH ITOIO, U ECAM 3TO
TaK, TO Bbl HC MOXCTC MCMNOAB30BAaTh CACAYIOULylO [1pOrpaMMy (B YHCTOM BHAC).

1.

/* npoueaypa ucuesaowero Mewo AAR paboTw B Texcrosom pexume */
#include “stdio.h”

#include “dos.h"

finclude "stdlib.h"

#def ine BORDER 1
4define ESC 27
#define REV_VID 0x70
#define NORM_VID 7

void save_video().restore_video();
void goto_xy().cls(),write_video();
void display_menu(),draw_border();

char *fruit(] = {
“fA6aoxo",
“Aneascun",
“lpywa”.
“lpeangpyr”,
“Maauna®,
"Kaybuuka"”

char *color(]=(
“Kpacwwn",
“XeATwn",
“Opanzepwn”,

"Jeaenwi
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}:

char *apple_type[] = {
"Kpacuwf aeauxatec”,
“Axonavan”,
“beawd wWaaus”,
“AWTOHOBKA"

main()
int {;

cis();

goto_xy(0,0);

for(i=0;1<25;i++)

printf(“3Iro vecr ucueraomero mewn\n"):
popup(fruit,"earpmx™,6,1,3,B0RDER);
popup(color,“xx03”,4,5,10,BORDER);
?opup(lpp1._type.“lAGC”.‘.lO.lO.BOlOER);

/* suBecCTu ucuesapmee mewo W BepHyTo Bwbop
B03BpamAET -2, ECAW MEHD Ke MoxeT GuTo COIAAHO
803BpamAeT -1, eCAW NOALIOBATEAL HAXAA KAdBuwy ESC
B OCTaAbHMX CAYNEAX OWA BO3IBPARAET HOMEP BuGpaHHOA
aabTepHaTHBM, WauuWaa ¢ 0 */

int popup(menu,keys,count,x,y, border)

char *menu(]; /* rexcr mewo *

char *"keys; /* ropauue xaasusu */

int count; /* umcao anbtepHatus */

int x.y; /* xoopauMats Aesoro sepxwero yraa */
int border; /* ecan 0 1o Ges pamxu */

register int i, len;
int endx,endy,.choice;
unsigned char "p;

H((x>24) ] (x<0) | [ (y>79) | | (y<0)) {
printf(" suxos 38 npeaeaw axpawa”);
return -2;

/* swuucaenue pasmepos */
len=0;
for(i=0;i<count;i++)
if(strlen(menu(i])) > len) len=strlen(menu(i]):
endy=len+2+y;
endx=count+l+x;
if((endx+1>24) || (endy+1>79)) {
printf(” suxos 3a npeaeaw dxpawa”);
return -2;

/* paswemewue namatu Aan supeo Gygepa */
p=(unsigned int *)malloc((endx-x+1)*(endy-y+1)):
if(1p) exit(1); /* Bw moxere saece camu obpaborare omubry */

/* coxpaweuwe vactw axpawa */
save_video(x,endx+1,y,endy+1,p);

if (border) draw_border(x,y,endx,endy);

/* BMCBEYMBANME MEND WA CBOEM mecte */
display_menu(menu,x+1,y+1,count);

/* ssectu eubop noavsosarean */
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choice=get_resp(x+1,y+1,count, menu, keys);

/* BoccrawoBaewue vactu axpawa */
restore_video(x,endx+1,y,endy+1,p);
free(p):

return choice:

/* BwCBeuMBaHWE MEHD Ha cBOem Mecte */
void display_menu(menu,x.y,count)

char *"menu(];

znt x,y.count;

register int i;

for(i=0;i<count;i++,x++) {
goto_xy(x.y):
grint'(menu[|]):

}

void draw_border(startx,starty,endx,endy)
int  startx,starty, endx,endy;
{

register int i;

for(i=startx+l;icendx;i++) {
goto_xy(i,starty);
putchar(179);
goto_xy(i.endy);
putchar(179);

for(i=starty+l;i<endy;i++) {
goto_xy(startx,i);
putchar(196);
goto_xy(endx,i);
putchar(196);

}

goto_xy(startx,starty); putchar(218);
goto_xy(startx,endy ); putchar(191);
goto_xy(endx ,starty); putchar(192);
)golo_xy(endx .endy ): putchar(217);

/* ssectu subop noavloceareas */
get_resp(x,y,count,menu,keys)
int x,y.count;

char *menu();

char *keys;

union inkey {

char ch[2):
int i;
} e

int arrow_choice=0,key_choice;

/* oceernts nepewd swbop */
goto_xy(x.y);
write_video(x,y,menu(0] ,REV_VID);

for(::) {
while(!bioskey(1)): /* zaate waxarus */
c.i=bioskey(0);
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/* sepuyte 8wbop B nOMaAALWWA pexum */
goto_xy(arrow_choice.y):
write_video(x+arrow_choice,y,menu[arrow_choice], NORM_VID);
if(c.ch[0)) { /* obwunan xaasuma */

key_choice= is_in(keys,tolower(c.ch(0])):

1f(key_choice) return key_choice-1;

switch{c.ch(0]) {

case ‘\r’ : return arrow_choice;
case ' ' : arrow_choice++;
break;
case ESC  : return -1; /" swRTu */

else { /* cneunaannan xaasusa */
switch(c.ch[1]) {
case 72 : arrow_choice--; /* crpeaxa swu3 */
break;
case 80 : arrow_choice++; /* crpeaxa ssepx */
break;

}

1f(arrow_choicesscount) arrow_choices0;
if(arrow_choice<0) arrow_choices=count-1;

/* noaceetute BuGpawnyo onuwo */
goto_xy(x+arrow_choice,y);
write_video(x+arrow_choice,y.menu(arrow_choice] ,REV_VID);

}

/* BwBOA CTPOKM C onpeaeaenuwm atpubyrom */
void write_video(x.,y.p.attrib)

int x,y:

char *p;

int attrib;

union REGS r:
register int {,§;

for(imsy; ®p: i+e) {

goto_xy(x,1):
r.h.ah=s9; /* @ywkuws 3anucw cwumsoaa */
r.h.bhao /® Bsuaeo crpawnua */
r.x.cxel; /* uucao nosrtopewuid cumsoaa */
r.h.als* 900 /* cumBOA */

r.

1

h.bl=attrib; /* arpubyr */
) nt86(0x10,4r,4r);
}

/* coxpawewwe uactw axpawa */

void save_video(startx,endx,starty,endy,buf_ptr)
int  startx,endx,starty,endy;

unsigned int "buf_ptr;

union REGS r;
register int i,j;

for(isstarty; i<endy;i+s)
for(je=startx; j<endx; j++) {
goto_xy(J.1);
r.h.ahs8; /* QyuKuwA uTewwn cwmsoaa */
r.h.bh=0; /* suaeo crpanuua */
*buf_ptre+ = int86(0x10,4r 4r);
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putchar(® *); /* oumcrixa axpawa */
}

/* BoccTawoBAenue 4acTu dxpawa */

void restore_video(startx,endx,starty,endy,buf_ptr)
int startx,endx,starty,endy;

char *buf_ptr;

union REGS r;
register int i,j§;

for(isstarty; icendy;i++)
for(j=startx; j<endx; j++) {
goto_xy(§.i); .
r.h.ah=9; /* ¢ywkuws 3anucu cumsoaa */
r.h.bh=0; /* Buaeo cTpawnuua */
r.x.cxsl; /* uucao noBropewnd cumsoaa */
r.h.al="buf_ptr++; /* cumBoA .
r.h.bl="buf_ptre+s; /* avpubyr */
int86(0x10,4r,4r);
}
}

/* ouuctxa akpawa */
void ¢ls()

union REGS r;

r.h.ah=6; /* xoa npokpyTku axpawa */
r.h.al=0; /* xoa ouwcTkw Jxpama */
r.h.ch=0; /* wavaawwas crpoxa */
r.h.c1=0; /* wavaasWan xoaowka */
r.h.dh=24; /* xoweunan crpoxka */
r.h.d1=79; /* xoneuwan xoaowka */
r.h.bh=7; /* ouuctxa nycrod crpoxu */
1nt86(0x10,4r,8r);
}

/* ycrawosxa xypcopa 8 x,y */
void goto_xy(x,y)
int x,y;

union REGS r;

r.h.ahe2; /* ¢yuxuus ycrawosku xypcopa */
r.h.dlay; /* x0OpAWHATA KOAOHKM */

r.h.dh=x; /* xoopauMaTa CTpoku */

r.h.bh=0; /* Bwaeo crpammua */

int86(0x10,4r,847);

is_in(s,c)
char *s,c;

register int i;
for(1=0; *s; i+s)

if(*s++ == c) return i+l;
return 0;

BBoAMTE 3Ty nporpaMMy B Balll KOMALIOTEP M 3aMyCTUTC ec. B X0AC ce BbIMOAHCHMSA
XaXAOC MeHIO GyAcT BhicBCHeHO M Mcuc3ueT. (B aTom nporpamMme Bce OTBETbI TCpPRIOTCA, HO
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peaabHoc nNpumMeHcHHe GyAeT, KOHEUHO, HX 06pabaTbiBaTh.) Aaxe €CAM Ball KOMNBLIOTEP O4eHB
6bICTPLIN, BbI BO3MOXHO 3aMETUTE, 4TO HCUC3IHOBEHME M TOSIBACHMC McHI0 TpebyroT
ONPEACACHHOM 3aAcpXkH. EamucT! 1H NyTb P A oTon npobaeMbl - UHTATHL M NHcaThb
¢ Abl TIp B BHA Th, 4TO M obcymaaeTca B cacaytoutem pa3acac. Ewe pas
OTMETHM, UTO CAHHCTBEHHOE BaXHOC AOCTOMHCTBO MCNoAb3oBaHMe BIOS B TOM, uTOo Takuc
meHio paboTatoT Ha A06oM KOMNBIOTEpE, XOTOPbIN NOAAcpxuBacT BIOS, coBmMecTuMbIN ¢ IBM,
Aaxe ecAH xoMnbioTep He 100% COBMECTHMbIN.

TIpaMOil AOCTYN K BHACONAMATH

AARl CO3AAHMA MCHIO, KOTOpPbIC ACHCTBMTEABHO "MHCUE32IOT" Hbl AOAXHbI MHHOBaTb
BhL1308Bb1 Qynkitnit BIOS u npamMo obpaulaThecs x BUACONAMATH. DTO 1103BOARET BbICBEYHRAThb
[ Abl C MOA 1 6bicTpoTon. IMpy NPAMOR 3anNHMCH M YTEHHH U3 BHACOMAMATH BI
MOXETE HCMOABL30RAaThL HCUC3aIOULHE MEHIO B PEaABHOM BPEMEHH!

YrciMe ¥ 3anUch B BHAeONaMATHL TpcbyeT Mcnoan3onawma AAABHHUX ykasatcacii.
EcAM Ball KOMNMARTOP HC NMOAACPXHMBACT AAABHHMX YKa3aTCACH, TO BhbI HE UMeEeTe NMPAMOro
AOCTYNa K BHAEONAMATH. AaABHHC YKa3aTCAH MOTYT OLITBL [IOAACPAHBACMBLI TPAHCAATOPOM
CH 0AHMM K3 ABYX cnioco60B. IMepBuLIM - HCNOABL30BaHHE KAIOUCBOro caoBa (ar, HCIOAB3YCMOrO
B 6OABIIMHCTBE XOMNHAATOPOB. OHM I1O3BOASIIOT ONPEACAATHL YKa3aTeAb, KaKk AAABHHWH.
Apyron 6 - Mcnoab 60ABIIOH MOACAH IaMATH, B KOTOPOM BCC YKa3aTeAW 110
yMOA4aHHIO AaAbHHE. TporpaMMbl, HCNOAB3YEMbIC B ITOM FAAaHE MCIIOABL3YIOT OnNHUcaTCcAb [ar.
EcAM Bbl XOTHTE, Bbl MOXCTE NPOCTO YAAAHTL CFO M CKOMIHAHWPOBATH NPOrpaMMy, HCMOAbIYS
TPaHCAATOP C GOABILIOH MOACABLIO MaMHIH.

OI'IPCACACIIHC PacnOAOXCHHR BHACONAMATH

OAHOUBETHbLIN aAaNTEP HCMNOAB3YET AAA BHACONAMATH aapec BO0O0000OH, a scc
ocTaAbHbic - BBO0000OH. Aas Toro, urobbi nporpammul ¢ McHio paboTaAH npanHAblO
KaXABIM 2AafITEPOM, OHH AOAXHbLI 3HATh, KaKOH aAANTCP HMECT cHcTcMa. K c4acTbio, AAR
9TOro cymwecTBycT npocTon cnocob. Mpepbisanue BIOS 16, dymkuns 15 Bo3BpawacT TCKymmin
BHAcopexuM. Kak ynomuuaaock paHbuse, nporpammbl, pa3paboTaunbic B 9TOR raane, Tpebylor
pexuma 2, 3 uan 7. Aaantepnt CGA n EGA MOryT ncnoab3oBaTb pexum 2 M 3, HO ¢
pexuM 7. TOABKO OAHOIIBCTHLIM 2AAaNTep MCMOAB3YCT ITOT pexum. Takum obpasom, ccau
TEKYUWIHA BHACOPEXHM 7, TO HCMOAbLIYCTCH OAHOIBETHHIM 2aAaNTep, B OCTAABIbIX CAyHaHX
310 EGA uan CGA. Aas Haummx 3aaady, B TckcTosom pexumc EGA u CGA oauHakoBbl M
MOITOMY BCEe PaBHO, KakOM M3 aAanTepoB y cucrcMbl. Takum obpazom ¢ynkumsa popup()
AOAXHA MPOBCPUTH KaKOH H3 2AaNTCPOB y CHCTEMbI H NMPHCBOHTL raobaablion nepemcunon
yKka3aTeAb Ha COOTBETCTBYIOULHMA aApcc. DTOT PparMenT MNPOrpaMMbl MOIBOAKCT CACAATDH ITO.

vmode = video_mode():
1f((vmode!=2) && (vmode'!'=3) && (vmode!=7)) {
printf(” aoazew Guto 80 CWMBOALHMA TexCTOBWA pexwm™);
exit(l);

/* NPUCBOMTL COOTBETCTBYOMWA 3ADEC BWAEO naMatu */
1f(vmode==7) vid_mem=(char far *)0x80000000;
else vid_mem=(char far *)0x88000000;

®ynxuun video_mode() Bo3BpamacT TekyuiMi BMAEOPEXMM, W licpcMerttylo vid_mem,
obbaBAaenHyl0 Be3ae kax char (ar.



A3bix_Cu_Aas _npodcccHoHar0B 25

Hameueune save_video() s restore_video()

Kax ToAbXo nepemeHHoM vid_mem npuUcBOCH COOTBETCTBYIOUIMIA aApeC, MNORABAACTCA
NpocTOR cMocob HCNOAB30BaTB €& AASl YTEHHS M 3aNHCH CHMBOAOB B BHACONAMATD.
3anoMuMTE, BHACONaMATB TpebyeT ABYX 6afiTOB AAR KaXAOr0 CHMBOA3, OAMH AAS CHMBOAa,
a apyroit Aaa aTpubyTa. H3-3a Toro, 4To CHMBOABHLI 6anT nepebut, a aTpUBYTHLIA -
BTOpO#, TO KaXKAOM CTPoke IkpaHa TpebyeTcs 160 6akT. AAf TOro, 4ToObI ONPEAEAHTB aapec
OTACABHOIO CHMBOA2 Bbl AOAXHbLI HCMOABL30BaTh (OPMYAY:

aApec = aapec_aaantepa + X°160 + Y*2

®yuxumun  save_video() M restore_video() NpM MCNOABL3OBaHMKM MPAMOro AOCTYNa K
BHACONAMATH BLIFASAAT CAcAylouwum obpa3om.

void save_video(startx,endx,starty, endy, buf_ptr)
int startx,endx,starty,.endy;

unsigned int *buf_ptr;

{

register int i,j;
char far *v, far *t;

vavid_mem;
for(festarty; icendy;1++)
for(jestartx; j<endx;j++) {
t = v+ (§J*160) + i*2; /" ewuucasew appec */

*buf_ptres = "tes; /* urewne cuweoaa */
*buf_ptres = *t; /* urewue arpubyra */
*(t-1) = " 7, /* ouncTka oxwa */

}
}

/* soccranosaewne wacTw akpawa */

void restore_video(startx,endx,starty, erdy,buf_ptr)
int  startx,endx,starty,endy:

unsigned int *buf_ptr;

register int {,j;
char far *v, far *t;

vevid_mem:

tev;

for(i=starty; i<endy; i++)
for(jestartx; j<endx; j++) {

vet;

v += (j*160) + 1*2; /* ewuucanem aapec */
*ves w *buf_ptre+; /* 3anuce cumeoaa */
*v = "buf_ptre+; /* 3anuce arpubyra */

Kak BbI BHAETE, CHMBOABI H aTpHOYTLI 3aNUCHIBAIOTCS HAH YMTAIOTCR € MOMOLUBIO
HCMOABL3OBAHHA YKAa3aTCACH Ha BHACONAMSTL. Apyrde (QYIKUWHH, KOTOpble UYHMTAIOT M
3aNKCLIBAIOT CUMBOABLI Npcobpa3yroTcs NoaobHbIM obpa3om.

EcAu BeCchb AOCTYN K AMCNAEI0 ACAATH NPSMBLIM, TpebycTcst OAHa HOBas Qynxums
(noxazaunan 3aech). ®ynkuus wrile_char() 3anMcbIBaET O0AMH CHMBOA BB OMPEACAEHHYIO
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NO3WIMIO JKPaHA € ONPEACACHHBIM aTpHOyTOM.

/* 3anuce CuMBOAS C Onpeserenuwm atTpubyrom */
void write_char(x,y.ch,attrib)

int x,y:

char ch;

;nt attrib;

register int {;
char far *v;

vevid_mem;

v += (x"160) +y*2;

*vée+ = ch; /* 3anuce cumsoaa */

*v = attrib; /* sanuce arpubyra */

Moanasn Bep He X MCHIO C NPAMbIM AOCTYNOM MPHBCACHA 3ACCH C TEM XE
NpPOCTBIM TEeCTOBbIM MpuMepoM. BBeanTe ero B ¢BOH KOMNbIOTEp M CpPaBHMTE MO
MPOM3BOAHTCABHOCTH ¢ BepcHeH, Hcnmoab3ytouien BIOS. Kak Bbl  ybuaeTe, pa3uuua
norpacatoman. KaxeTcs, YTO MCHIO MOABARIOTCA M HCHC32IOT MIHOBEHHO.

/* NporpamMa UCHEIADAUX MEHD AAR TEKCTOBOrO pexwMa
C WCNOABLIOBAHWEM NPAMOrO AOCTYNS X BWAGO namatw */
#include <stdio.h>
#include <dos.h>
#include <stdlib.h>

#def ine BORDER 1
#def ine ESC 27
#define REV_VID 0x70
#define NORM_VID 7

void save_video().restore_video():
void goto_xy().clis() write_video():
void display_menu().draw_border():
void write_string():

void write_char();

char far *vid_mem;
int vmode ;

char *fruit() = {
“f6aoko",
“Aneascun®,
“pysa”,
“lpedngpyt™,
“Maauna”,
“Kaybuuxa™

char *color()={
“Kpacwui”,
“"Ieatwd”,
“Opauzesud”,
“3eaenun”

char *apple_type(] = {
"Kpacwui aeauxarec”,
“Azonaran”,
“BeawR Haaus”,
“AHTOHOBKA™
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}:
main()
int §;

cls();

goto_xy(0,0);

for(1=0;1<25;i++)

printf("3ro recr wcueravuero mewn\n");
popup(fruit,“sarpmx”,6,1,3,B0RDER);
popup(color,“"xz03”,4,5,10,B0RDER);
popup(apple_type,“xa6a”,4,10,18,B0RDER);
}

/* BuBECTH uCue3aDuEe MEHD W BepHyTh Bubop
B03BpawaeT -2, ecAu Mewn We Moxet GwTb co3pawuo
so3epamaer -1, ecauw NOAbIOBATEAb WAZAA xAdeway ESC
® OCTaABHMWX CAYYaNX Owa BO3BPAWAET WOMep BuGpamworo
pexuma, wauuwan c 0 */

int popup(menu,keys,count,x,y, border)

char *menu(); /* rexcr mewn */

char *keys; /* ropavuue xAaeuwn */

1nt count; /* wucao pexzumos */

int x,y; /* XOOPAWHATH AGBOrO BepXHEro yraa */
int border; /* ecan 0 1o Ges pamxu */

register int i,len;
int endx,endy,choice;
unsigned char *p;

PF((x>24) || (x<0) [ | (y>79) [ | (y<0)) {
printf(” ewxoa 3a npeaean 3xpawa“);
return -2;

/* Bwuucaewne pasmepoe */
len=0;
for(i=0; i<count;i++)
if(strlen(menu(i]) > len) len=strlen(menu(i]):
endy=len+2+y;
endx=count+l+x;
if((endx+1>24) || (endy+1>79)) {
printf("” swxoa 3a npeaeam Ixpawa”);
return -2;

vmode = video_mode():
if((vmode!=2) && (vmode!=3) && (vmode!=7)) {
printf(” aoaxen Gure 80 CuMBOALHMA TexCTOBWA pexum”);
exit(l);

/* NPMCBOMTL COOTBETCTBYDWWA AAPEC BMAEO namatu */
if(vmode==7) vid_mem=(char far *)0xB80000000;
else vid_mem=(char far *)0xB8000000;
/* pasmewenne namatu Aan swaeo Gygepa */
pe(unsigned int *)malloc(2*(endx-x+1)*(endy-y+1));
if(!p) exit(l); /* Bw mozeve 3aech camu obpaborare owmbry */

/* coxpawewne vactu axpawa */
save_video(x,endx,y,endy,p);

if(border) draw_border(x,y,endx,endy);

/* BuceeuwBawwe mewo wa ceoem mecte */
display_menu(menu,x+1,y+1,count);
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/* ssectu mwbop noamiosarean */
choice=get_resp(x+1,y+1,count . menu keys);

/® BoccranoBaeuue wacru axpawa */
restore_video(x,endx,y,endy,p):
free(p):

return choice;

/* BucBeuwBawne Mewn wa csoem mectre */
void display_menu(menu,x,y,count)

char *menu();

int x,y,count;

register int i;

for(1s0;i<count;ies xee) {
;rtte_string(x.y.menu[i],NORN_VID);

}

void draw_border(startx,starty, endx,endy)
int  startx,starty, endx,endy;

register int i;
char far *v, far *t;

vevid_mem;

tev;
for(lestartxe]l;icendx;i+s) {
v += (1"160) + starty®2;
“ves = 179;

*v = MORM_VID;

vet;

v += (1"160) ¢+ endy"2;
*ves 5 179;

*v = NORM_VID;

vet;

for(fvstartyel;icendy; i++) {
v += (startx”160) « i*2;
*ves = 196;

*v = NORM_VID;

vet;

v += (endx*160) + 1*2;

*vee = 196;

®v = NORM_VID;

vat;

write_char(startx,starty,218,NORN_VID):
write_char(startx,endy ,191,NORM_VID):
write_char(endx ,starty,192,NORM_VID);
write_char(endx ,endy .217,NORM_VID):
goto_xy(startx,endy ); putchar(191);
goto_xy(endx ,starty); putchar(192);
?oto_ly(endx .endy ): putchar{217);

/* ssectu subop noaviosarean */
get_resp(x,y.count menu,keys)
int x,y,count;

char *menu():
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char *keys;

union inkey {
char ch(2);
int i;

} e

int arrow_choice=0,key_choice;

/* oceerwto nepeui ewbop */
goto_xy(x,y);
write_string(x,y.menu(0) ,REV_VID):

for(::) {
while(!bioskey(1)): /* xpate waxatua */
c.isbioskey(0);

/* eepuyto en6Op 8 HOMaAbHMA pexwm */
goto_xy(arrow_choice,y);
write_string(x+arrow_choice,y,
menu(arrow_choice] ,NORM_VID);
if(c.ch(0]) { /* obuuuan xazewwa */
key_choice= is_in(keys,tolower(c.ch[0]));
if(key_choice) return key_choice-1;
switch(c.ch{0]) {
case ‘\r’ : return arrow_choice;

e

case : arrow_choice++;
break;
case ESC  : return -1; /* ewdtw */

else { /* cneuwanowan xaaswwa */
switch(c.ch(1])) {
case 72 : arrow_choice--; /* crpeaxa Buu3z */
break;
case 80 : arrow_choice++; /* crpeaxa eeepx */
break;

}

if(arrow_choicesscount) arrow_choice=0;
1f(arrow_choice<0) arrow_choice=count-1;

/* noaceerute eubpannyo onuwo */
goto_xy(x+arrow_choice,y):
write_string(x+arrow_choice,y,menu(arrow_choice] ,REV_VID);

}

/™ euBOA CTpOKW C Onpeseaewwsn atpubyrom */
void write_string(x.y.p.attrib)

int x,y;

char *p;

;nt attrib;

register int
char far *v;

[y

vzvid_mem;

v += (x*160) + y*2:

for(isy; *p; 1++) {
*ves s%pes; /" 3anuce cumeona */
*v++ sattrib; /* 3anuce arpubyra */

}

/* 3anuce CWMBOAA C ONpeseAeHHwM aTTpubytom */
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void write_char(x,y,ch,attrib)
int x,y;

char ch;

:nt attrib;

register int i;
char far *v;

vavid_mem;

v += (x*160) +y*2;

*v++ » ch; /* 3anuce cumsoas */
*v = attrib; /* sanuce atpubyra */

/* coxXpaneWwe 4aCTH IKPaHA C MCNOAbIOBAHWEM
NPAMOro AOCTYNa K BWAEO NaMATH */

void save_video(startx,endx, starty,endy.buf_ptr)

int startx,endx,starty, endy;

|(msigned char *buf_ptr;

register int i{,j§;
char far *v, far *t;

vevid_mem;
for(iestarty; i<=endy; i++)
for(jestartx; j<=endx; j++) {
t = v+ (j*160) + 1*2; /* swuucanem appec */
.

*buf_ptres = "tee; /* uTenwe cumsona */
*buf_ptres = *t; /* wtenwne atpubyra */
*(t-1) = " /* oumcTka oxwa */
}
} .

/* 8OCCTaHOBAEHWE 4ACTH IKPAHA C WCNOALIOBAWWEM
NPAMOrO AOCTYNa X BMAEO NAMATH */

void restore_video(startx,endx, starty. endy, buf_ptr)

int  startx,endx,starty,endy;

|(ms|gned char *buf_ptr;

register int i.J§;

char far *v, far *t;
vevid_mem;
tev;

for(i=starty; iceendy; i++)
for(jestartx; je=endx; j++) {

vet;
v 4= (§°160) + 1%2;  /* swuucanew aapec */
*ves = *buf_ptres; /* 3anuce cumsona */
*v = *buf_ptre+; /* sanuce atpubytas */
}
/* ouncTxa axpawa */
void cls()

union RE6S r;

.ahe6; /* xoA npoxpyTxu 3kpawa */
al=0; /* xop ouMcTkM 3IKpana */
che0; /* uavaawnan cTpoka */
cle0; /* nauaabHan xoaowka */
dhe24; /% xoweunan cTpoxa */
d1=79; /* xoMeunan xoaowka */
bhe7; /* ounctxa nyctof crpoxu */

T iR
FTITTTTT
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int86(0x10,4r 4r);

/* ycrawoexa xypcopa B x,y */
void goto_xy(x,y)

int x,y;

union REGS r;

r.h.ah=2; /* @ywkuma ycrawoexw xypcopa */
r.h.dlay; /* KOOPAWHATa KOAOHKW */
r.h.dh=x; /* xoopawnata cTpoKu */
r.h.bh=0; /* euaeo ctpawuua */
int86(0x10,4r,4r);

/* 3anpoc Texywero suaeo pexuma */
video_mode()

union REGS r;

r.h.ah = 15; /* noaywutso pexum */
return 1nt86(0x10,8r &r) & 255;

1s_in(s.c)
char *s,c;

register 1nt 1

for(120; *s; i++)
1f(*s++ == c) return i+l;
return 0;

Co3AanHe HEPAPXHYECKHX OKOH

Hepapxuucckue okHa PYHAAMEHTAABHO OTAMYAIOTCA OT MPOCTBIX MCHE3AIOULUX MEHIO
‘TeM, 4TO ABa MAM BoAce Mcue3alolmMUx MeHIO MOTYT BLITH akTUBHLIMK 0AHOBpeMenHo. Boofute
HEPapPXMUECKHE MEHIO TMO3BOASIIOT [M0Ab30BaTEAl BLIGMPATB PeXMMLI HEMOCPCACTBEHHO M3
PCKMMOB H HCMOAL3YIOTCSH AASl MOAAEPXKM CHCTeMbl MeHIO. B oTanume oT dyHkumu popup(),
KOTOpasi COXPaHSAET IKpaH, BLICBCUHUBAET MEHIO, U BOCCTaHaBAHBaeT JKpaH, GyHkuus pulldown(),
pa3paboTanHas B ITOM pa3AeAC TOABKO COXpaHSieT 9Kpal (€cAM TO HYXHO), BbicBEUMBaeT
MEHI0O ¥ Bo3BpaulacT Bbibop noab3oBaTcan. BoccTaHoBachue dkpana obpabaTbiBaeTcs Kxak
oTAeAbHasi 3aaava B alobom MecTe nporpammbl. [lepea TeM Kak Bbl CMOXETE cO3AaTh
HEPAPXMUECKOE MCHIO, Bbl AOAXHBI M3MEHHTBL CBOE MPCACTABAEHHUC O MEHIO.

PDpeAmMbl MEHIO

LICHTpaAbLHbLIM MOHSATHEM AASl CO3AAHHS MEPapPXMYECKOr0, MHOIOYPOBHEBOTO MEHIO
aBaseTca ¢perm Meuio. B cy TH, nporp I Mepapxuueckux McHio TpebyloT uTobwLI
KaXAOE MCHIO MMEAO CBOM (IPEHM CCbIAOK, OMPEACAEHHBIX A0 TOrO, KaK MMPorpaMMa, KOTopast
HCIIOABLYET MCHIO, Ha4aAa BbINOAHSTbcA. Kaxaoe McHIo akTUBH3MpyeTcAa Mo HoMepy ero
diperima u HeobxoauMan MHBOPMalLMSL 3arpyXacTcst M0 Mepe HEOBXOAHMOCTH AAS pa3AMYHBIX
(YHKUHA, MOAACPKHBAIOUIMX MCHIO.
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Ayuwmi cnocob AASl NOAAEPXKH (PEAMOB MEHIO - CO3AaTh MAaccHB CTPYKTYP, KOTOpbic
COAEPXAT HMH(OPMALMIO, OTHOCAULYIOCA K MeEHIO. DTa CTPYKTYpa OMpPCACAAIETCA Tak, Kak
OMHCAHO 3ACCh:

struct menu_frame {
int startx,endx,starty,endy;
unsigned char *p; /* yxazateas wa unopMauwo Ixpawa */

char **menu; /* yxazarteab wa CTpoku mewo */
int border; /* pamxa sxaoueno/suxaoueno */
int count; /* wucao aavrepnatus */

int astive; /* akTuBHO A mewn ceRuac */

} frame[MAX_FRAME] ;

rae MAX_FRAME - MaxkpoKOHCTaHTa, KOTOPas OfPCACASIET KaK MHOr0 MCHIO Bbl
MoxeTe MMeThb. TOABKO OAHA AOMOAHHTEABMas undopMauna TpebyeTca aan uepapxuueckmux
MEHIO, KOTOpasi HE HYXHa AASl MCYC3AIOWMX MEHIO - (DAl aKTUBHOCTH. PAar HUcnNoAb3yeTcs

B KaueCTBE CHUMHAAa, 4YTO MCEHIO YXE Ha IKpaHE H MPCAYNPEKAAET MNEpPC3anuUcbiBaHHe
uH@OpMauUHUK ¢ IKpaHa.

Co3Aanne QpeiMa MeEHIO

IMcpeA MCNOAB3OBAHMEM MCHIO AAfl 3TOFO AOAXCH ObITh co3aaH ¢penM. Pynxuus
make_menu(), noxa3aHitan 3aech, CO3AAET QPCHM MeHIO.

/* CO3ABMWE $PEAME HEPZPXUNECKOrO MEeND.
1 ecaw ¢peam moxet Gutb CO3AAN

8 npoTuewom cayuase 0 */
make_menu(num,menu, keys,count,x,y,border)
int num; /* womep mewo */
char *menu; /* texct mewo */
char *keys; /*® ropauue xaasuau */
int count; /* wucao aabtepwatus */
nt x,y; /* aeswd eepxrud yroa */
int border; /* pamxa */

register int i, len;
int endx,endy.choice,vmode;
unsigned char *p;

1f (num>MAX_FRAME) {
printf("Cauaxom mnworo mewn”);
return 0;

1E((x224) || (x<0) || (y>79) | | (y<0)) {
printf(” swxoa 38 npeaeaw dxpawa™);
return 0;

/* swuucaewwe paimepos */
len=0;
for(i=0; i<count; is¢)
1f(strien(menu(i]) > len) lenestrien(menu(i]):
endye=len+2+y;
endxecount+l+x;
1f((endx+1>24) || (endy+1>79)) {
printf(” swxoA 38 npeaeaw dxpawa”);
return 0:
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}

/* pasjmemenwe namaTH Aan Buaeobydepa */
p=(unsigned int *)malloc((endx-x+1)*(endy-y+1)):
if(1p) exit(l); /* Bu moxere 3aece camm obpaborare owubry */

/* colaawwe ¢peama */
frame(num) . startx=x;

frame(num] .endx=endx;

frame[num) .starty=y;

frame (num} .endy=endy;
frame[num).p = p;

frame[num]) .menu = (char **) menu;

frame(num) .border = border;
frame[num) .keys = keys;
frame[num).count = count;
frame[num) .active =0;
return 1;

Bbi Bui3biBacTe make_menu ¢ TCMM XC apryMCHTaMM, KaKHC MCMOABL3YIOTcSt 8 popup()
KpOME 1HOMepa MEHIO, KOTOpPbIM AOAXEH ObITh ONpPeAcACH B 11€pBOM apryMenTe. 3TOT HOMeEp
MCTMIOAB3YETCA AAS HAEHTUDUKALUM MENIO.

Pyuxuus pulldown()

®yuxuus pulldown() nokasaHa 3accs:

/* BucBeTUTL MeHD W NOAYuMTs BubOp
so3BpamaeT -1, ecAu NOALIOBATEAL HaXaA KAasuwy ESC
B OCTaAbHMX CAYYaAX HOMEpP aAbTepHatweM, wauwWas ¢ 0 */

int pulldown(num)
int num; /* Womep ¢peima */

int vmode,choice;

vmode=v1deo_mode( ) ;

if((vmode!=2) && (vmode!=3) && (vmode!=7)) {
printf (" Aoaxew Gute BO CumMBOALNMA TexCTOBWA pexum”);
exit(l);

/* NPUCBOMTL COOTBETCTBYDWMA AAPEC BUAEONAMATH */
if(vmode==7) vid_mem=(char far *)0xB80000000;
else vid_mem=(char far *)0x88000000;

/* y3wnaTe axkTueWwocTb oxWa */
if(tframe(num) .active) { /* we actuewo */
save_video(num);
frame[num).active= 1; /* ycrawoBute npuaWak axktueHoctu */

if( frame(num] .border) draw_worder(num);

display_menu(num); /* ewceeturs mewo */
return get_resp(num); /* Bo3epartute swbop */
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Aast ucnoab3osanun pulldowa() npocto mepcaanTC HOMEP TOro MEHIO, KOTOpPOE Bbi
XOTUTC BbICBCTUTL. OAHAaKO Bbl AOAXHBI MOMHUTb O BOCCTAHOBACHHH OKHa, MCMOAb3yS
restore_video() Beaac B csoci nporp 3 TE, YTO OTAHYME HEPAPXHUCCKHUX
MCHIO B TOM, YTO OHH MO3BOARIOT ABYM HAH 6oace MCHIO OCTaBaTBCA <Ha IKpaHe
OAMOBPCMEHHO W 6bITh MOTCHUMAABHO aKTHBHBLIMHM, MO MEPC TOM0 Kak MOAb30BaTCAb
BuibrpaeT onuun. TeM HC MeHEe BaM HC CAEAYCT BOCCTaHAaBAMBATBL IKPaH A0 TOro, Kak
npouecc Bb1I6OPa NOAHOCTLIO 3aBeplleH.

O6paTHTe BHMUMaHHE, YTO YacTh IKPaHa, KCMOAB3IYCMAs AAS MCHIO, COXpaHACTCH
TOABKO €CAM MPH3NAK aKkTUBHOCTH pascH 0. Tak KaK HMCPapXM4ECKOC MeHIO MOXET 6biTh
BbI3BAHO MOBTOPHO, IKPall HE AOAXEH COXPAHATBCA MHOrO pa3. (APYrMMH CAOBaMM npH
MOBTOPHOM BXOXAeHHH ByAeT coxpaHeHo caMo McHIO, e aAbHOI0
COAEPXHMMOro 2Kpalta, KUTOPOC YXC COXPatCHO.)

v ¥

BoccranoBaenue 3kKpana

Kak ¥ Apyrue yHKUMH NOAACPXKH MEHIO, H3McHCHIAR restore_vidco noxasainas
3aech, npeobpasosana aast paboTui ¢ dperimamu. [MoaTomy dyuxumm restore_video() Tenepn
1ICPCAACTCA TOABKO HOMCP MCHIO, YTO ACA2CT MHTepdciuc Goaee oueBHAHLIM.

/* soccranoBaewwe 4acTw Ikpawa */
void restore_video(num)
int num;

register 1nt i,);
char far *v, far *t;
char *buf_ptr;

buf_ptr=frame(num] .p;
vevid_mem;
tav;

far(!:frame[num].starty;|<frame[;um].endy,|oo)
for()=frame[num) .startx;j<frame[num) .endx; j++) {

vet;

v +a (4°160) + 1*2; /* swuucanem appec */
*ves = 'buf_ptres; /* sanuce cumsoaa */
‘v = *buf_ptres; /* sanuce atpubyta */

frame[num] .actives 0;

Ilpocras nporpamma, HcnoAb3ymomas npoueAypy pulldown

Bce @yHKUMM AAS MEpPaPXMUECKHMX MEHIO 110Ka3aHlLi 3AcCh BMECTE ¢ MPOCTOM
nporpaMMon-o6pa3uomM U HX MOXHO MPAMO BBOAHTL B Ball KOMALIOTCP.

/* NPOUEAYP3 MEPAPXUMECKOrO MEWD AAR TEKCTOBOTO PexumMa
W NpoCTan Nporpamma-npumep */

#include <stdio.h> .

#include <dos.h>

#include <stdlib.h>

#define BORDER 1
#define ESC 27
#def ine REV_VID 0x70
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#define NORM_VID 7
#define MAX_FRAME &

void save_video(),restore_video();
void goto_xy().clis().write_video():
void display_menu(),draw_border():
void pd_driver();

void write_string():

void write_char();

char far *vid_mem:
struct menu_frame {

int startx,endx,starty,endy;
unsigned char *p; /* yxasareab Ha wHgopMauwo dxpawa */

char **menu; /* yxazareas Ha CTpoku Mewo */
int border; /* pamMxa Bxanuewo/swxAouewo */
char *keys;

int count; /* umcao aabTepuatus */

int active; /* aktueuo Au Mewo cedvac */

} frame[MAX_FRAME];

char *fryit(} = {
“f6aoxo",
“Aneabcun®,
“fpysa”,
“rPeAnepyr”,
“Maauna®,
"Kaybuuxa®™

char *color(])={
“"Kpacwuh",
"KeaTwR”,
“Opanxeswd”,
“3eaennR”

char *apple_type[) = {
“KpacHuft aeauxatec”,
“Axounaran”,

"BeawR wnaawe”,
"AWTOHOBKA"

char *grape_type()= {
“KOWKOpA",
"KAHAACKUHA",
“Tomncon",
“xPacHoe naama"

main()
int §;

clis();
goto_xy(0,0):

/* Bo-nepeux CO3A3AMM ¢§pefmn Mewn */
make_menu(0,fruit,"aarpmux”,6,5,20,B0RDER);
make_menu(1l,color,"xxo03",4,9,28,BORDER) ;
make_menu(2,apple_type,"xa6a”,4,12,32,B0RDER);
make_menu(3,grape_type,“xarp”,4,9,10,B0RDER);
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printf("Bubepure ¢pyxv:");
pd_driver(); /* sanycx cucrems wewo */

}
void pd_driver()
int choicel,choice2,selection:

/* axtTuensaumn oxow no mepe naaobwoctm */
while((choicel=pulldown(0)) 1= -1) {
switch ( choicel ) {
case 0 : /* sbaoko */
while((choice2=pulidown(1)) t= -1) {
1f(choice2 ==0) selection=pulldown(2);/*xpacuoe abaoxo */
restore_video(2);

restore_video(1):
break;

case 1 :

case 2 : goto_xy(1,0);
printf(“nenpasuabruf subop”);
break;

case 3 : /* rpeangpyr */
selection=pulldown(3):
restore_video(3):
break;

case 4

case 5 : goto_xy(1,0);
printf(“wenpaswasuui swbop™);
break;

restore_video(0):

/* BucseTutn MeMp w noayuuts swbop */

int pulldown(num)
int num; /° uomep ¢peAma "/

int vmode,choice;

vmode=video_mode();

1f((vmode!=2) &% (vmode!=3) && (vmodels?)) {
prtn:fg“ Aoaxen Gurn 80 CwMBOABHWA TexCTOBWA pexwm™);
exit(l);

/* NPHCOOMTL COOTBETCTBYDMMA BADEC BWAEO namAtw */
1f(vmode==7) vid_mem=(char far *)0x80000000;
else vid_mem=(char far *)0xB8000000:;

/* y3uaTb akTuBHCTL OKHA °/
{f(1frame[num]) .active) { /* we axrTusuo */
save_video(num);
frame[num).active= 1; /* ycranosuts Npuinak axkTueHocTH */

tf( frame(num) .border) draw_border(num);

display_menu(num); /" swceeruts mewo */
;eturn get_resp(num); /" solspature swbop */
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/* co3lAaHWe §peimMad WepapXWUHeCKOro MEeHD.
1 ecaw ¢peAn moxer 6uTe CoOlIAAH
8 NPOTHBHOM CAyvae 0 */
make_menu(num,menu, keys,count,x,y,border)
int num; /* womep mewn */
char *menu(); /* rexcr wewn */
char *keys: /* ropauwe xadswew */
nt count; /* uncao aantepuartus */
int x,y; /* aesuR sepxwud yroa */
int border; /* pamka */

register int i,len;
int endx,endy,choice,vmode;
unsigred char *p;

1f (num>MAX_FRAME) {
printf(“Cavuxon muoro mewn”);
return 0;

e ((x224) || (x<0)| [ (y>79) | | (y<0)) {
printf(” BuxoA 33 npeaeaw 3kpawa™);
return 0;

/* suuucaewwe paimepos */
len=0;
for(1=0;i<count;i++)
1f(strien(menu(i]) > len) len=strlen(menu(1]):
endy=len+2+y;
endx=count+lex:
1f((endx+1>28) || (endy+1>79)) {
printf(" Bwxoa 33 npeaseaw axpawa”);
return 0;

/* paiMewenue namatu aA9 supaeo Gydepa */
p=(unsigned 1at *)malloc(2*(endx-x+1)*(endy-y+1));:
1f(!1p) exit(l); /* Bu moxete jaece camu obpaborare owubxy */

/* co3lpanne ¢ppedma */

frame [num) .startx=x;
frame(num) .endx=endx;

frame (num] .starty=y:
frame[num) .endy=endy:

frame [num].p = p:

frame (num) .menu = (char **) menu;
frame[num) .border = border;
frame[num] .keys = keys;
frame [num] .count = count;
frame[num] .active =0;
return 1;

/* swceewusawue MeHO w3 cBoem mecte */
void display_menu(num)
int num;

char **m;
register 1nt 1, x;

x = frame(num) .startxe+l;
m = frame{num) .menu;

for(120; i<frame[num].count; 14+, x++)

-~
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write_string(x,frame(num).startyel,m(1] ,NORM_VID):
}

void draw_border(num)
int naum ;

register int i,
char far *v, far *t;

vavid_mem;

tav;

for(iaframe(num]) startx+l;i<frame[num].endx;i++) {
v +a ({"160) + frame[num).starty*2;
*yer = 179;

*v = NORM_VID:

vet;

v += (1*160) + frame[num).endy*2;
*ver s 179;

*v = NORM_VID;

vet;

for(icframe[num) . .starty+l;i<frame[num].endy;1++) {
v += (frame[num] .startx*160) + 1°2;

*ves = 196;

v = NORM_VID:

vet;

v += (frame[num).endx"160) + 1*2;

*vee = 196,

*v = NORM_VID;

vat;

write_char(frame[num]. startx,frame(num].starty,218 NORM_VID),
write_char{frame[num].startx,frame[num).endy ,191,NORM_VID):
write_char(frame[num].endx ,frame[num).starty, 192, NORM_VID);
write_char(frame[num) .endx ,frame(num).endy ,217,NORM_VID):
goto_xy(frame(num] .startx, frame[num).endy ); putchar(191);
goto_xy(frame[num] .endx ,frame(num].starty): putchar(192);
goto_xy(frame([num].endx ,frame(num).endy ): putchar(217);

/* ssectu suwbop noavlosatean */
get_resp(num)
int num;

union inkey (
char ch(2):
int §;

} e

int arrow_choice=0,key_choice;

int x.y;

x=frame[num] .startx+l;
yeframe(num) .starty+l;

/* oceetrute nepewd swbop */
goto_xy(x.y):
write_string(x.y,frame[num] .menu[0) .REV_VID);

for(::) {
while(!bioskey(1)): /* xAate waxatua */
c.isbioskey(0);

936-50-67, 135-57-41
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/* sepuyte swbop 8 MOMaAbMWA pexwm */
goto_xy(arrow_choice.y);
write_string(x+arrow_choice,y.
frame [num) .menu (arrow_choice] ,NORN_VID);

1f(c.ch[0)) { /* obuynan xnaaewmas */

key_choice= is_in(frame[num]).keys, tolower(c.ch(0]));:
if(key_choice) return key_choice-1;
switch{c.ch[0]) (

case ‘\r’ : return arrow_choice:

e

case : arrow_choice++;
break;
case ESC  : return -1; /* swAtu */

else { /* cneunannnan xaaswema */
switch(c.ch(1]) {
case 72 : arrow_choice--; /* crpeaxa ewuy */
break;
case 80 : arrow_choices+; /* crpeaxa ssepx */
break;

}

1f (arrow_choiceesframe(num) .count) arrow_choice=0;
if(arrow_choice<0) arrow_choice=frame[num].count-1;
/* noaceetuts swbpawnyo onuwo */
goto_xy(x+arrow_choice,y);
write_string(x+arrow_choice,y, .
frame[num) .menu(arrow_choice]) ,REV_VID);
}

}

/* swBOA CTpokH C OnpeaerenHum aTpubytom */
void write_string(x,y,p,attrib)

int x,y;

char *p;

int attrib;

register int {,§;
char far *v;

vavid_mem;

v += (x*160) + y*2;

for(1my; *p: fee) |
*ves =%pas; /* 3anuce cumsona */
*ves sattrib; /* sanuce atpubyra */

}

/* 3anuce cumsora c onpeaereHHun aTTpubytom */
void write_char(x,y.ch,attrib)

int x,y;

char ch;

:nt attrib;

register int §;
char far *v;

v=vid_mem;

v += (x*160) +y*2;

*ves = ch; /* 3anuce cumsora */

*v = attrib; /* 3anuce arpubyra */

/* COXPAHEHUE YACTH IKPANE C HCNOABIOBAHWEM
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NPAMOro AOCTYN3 K BWAeO Namatwu */
void save_video(num)
int num;

register int 1,j;
char far *v, far °t;
char *buf_ptr;

buf_ptr=frame(num].p;
vavid_mem;
for(i=frame[num) .starty;i<=frame{num).endy; i++)
for()=frame(num).startx; jc=frame(num) .endx:je+) {
t = (v + (§°160) + 1%2); /* ewuucanem aapec */

*buf_ptres = *tes; /* uTenue cumsora */
*buf_ptres = *t; /* utenwe atpubyra */
*(t-1) = " /* oumcTea oxua */

}

/* soccranneaenme 4actw Ixpawa */
voild restore_video(num)
int num,

register int 1,3,
char far *v, far *t;
char /* unsigned int */ *buf_ptr;

buf_ptraframe(num].p;

vevid_mem;

tav, -

for(i=frame[num] .starty;i<sframe[num].endy;14+)
for()=frame(num] .startx;)c=frame[num) .endx:jse) {

vet,

v +s (§*160) + i"2; /* swumcanem aapec */
*ves = *buf_ptres; /* 3anuce cumeoaa */
“v = “buf_ptres; /* 3anuce artpubyta */

frame[num]) actives 0;

/* oumcrxa axpawa */
void cls()

union REGS r;

r.h.ah=6; /* xoa npoxpyTkm aIkpawa */
r.h.al1=0; /* xoa OuncTku 3Ixpawa */
r.h.ch=0; /* wavaabwan crpoka */
r.h.c1=0; /* wauaabuan xoaowka */
r.h.dhe=24;/* xoweunan ctpoxa */
r.h.d1=79;/* xoweunan xoaowka */
r.h.bh=7; /* oumctka nycvod crpoxu */
int86(0x10,8r,8r);

/* ycvawoexa xypcops B x.y */
void goto_xy(x,y)
int x,y;

union REGS r;

r.h.ah=2; /* ¢ywxumn ycrawosku kypcopa */
r.h.dlsy; /* xoopamHaTE KOAOHKM */
r.h.dhsx; /* xoopauHava cCTpoxw */
r.h.bh=0; /* euaeo cTpawnnua */
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intB6(0x10,8r,8r);
}

/* 3anpoc rexymerc suaec pexmms */
video_mode()

union REGS r:

r.h.ah = 1S; /* noayuute pexum */
return 1nt86(0x10,4r &r) & 255;
}

is_in(s.c)
char *s,c;

register int f{;

for(i=0; *s; is+¢)
1f(*s+s == c) return i+];
return 0;

B 3TOM TpUMEpE, €CAH NOABL30BaTeAb BhibepeT “fI6AOKO", To OoH byaeT 3anpoicH o
uBcTe A6aoxa; ccau BbiGpan "KpacHbin® uBeT, To GyA€T BbICBCUEH CIIMCOK KPacHbIX COPTOB
a6a0x. Ecan xc GyaecT BLibpan rpecrndpyt To noab3oBaTcab OGyAcT 3anpowcH 0 XcAacMoM
Tune. Mciio aasi shibopa sbAox noxa3ano na pucymxe.

+
A6roxo
Aneabcun
Tpywa
rPedngpyr
MaAuNS-----=-s
Kay6m |Kpacuwa
4----- Ieatud
0pas------cc-mcconn- +
3ea Kplcuun Aeauxarec
+---1A"x"0"w"a"r*a%u"*
beaud waaue
Anronoexa

MocMoTpuTe BHUMaTEABHO Ha ¢ywxwmno pd_driver(), xoTopas cAcAycT 3a raaBHOWM
(¢pynxuuern main(). pu ucnoasn 13733 Bbl AOAXHbI CO3AaBaTh
QYHKUMIO, KOTOpas yNPaBAACT CHUCTCMOH MeHto. OcHoma CTPaTErHH YNPaBAAIOUWER QYHXUHH
AoaxHa 6bITh aHaroruuna Qynxumu pd_driver() ua 3Toro npumcpa. He 3abbiBaitre, uTo 3Ta
1pocTas NporpaMMa TOABKO HAAIOCTPHPYCT Kak aKTHMBM3HPOBaTh McHio. Bawa peaabnas
npuxaaaHas nporpaMma Gyact o6pabaThiBaTh BhibpaHHbie pexumbl boace pa3ymMHbIM 06pa3oM.
3anoMHUTE, YTO AAS  HCNOAL3ORAHHRA pap Hx HYXHa CAcAyloulan
MOCACAOBAaTCABHOCTL ACHCTBHH.

1. Co3aaTh McHIO, HcnoAb3ys make_menu().
2. AKTHMBH3HPOPaTh MCHIO, HCMOAbL3YR pulldown().
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3. BoccTanoBHUTh JKpaM, UCII0Ab3YS restore_vidco(), (IpU BLIXOAC H3 KaXAOrO MCHIO,
Aobanoutnic onumu

MpotteAyphl McHio, pa3paboTaHinic B ITOM rAaBE, HOAXOART B 6OABUWIKIICTBE cHTyanun.
OAHaKO, BblI MOXETE MO XEABHHIO AODABMTB 1ICKOTOPbLIC U3 CACAYIOUIHX BO3MOXHOCTEM:

# BbicBCUMBaHHC 3aroAoBKXa MCHIO
# Anmecnnoc Melto (BCC OMIMM HA OAHOM CTPOKC)
# HcnoAb30Banuc pa3ubiX UBETOR AAR pPa3HbiXx MCHIO



I'naBa 2

BcnbiBaomue OKHa

BcnabiBaiomne OKHa MOYT NPHAATDL BalieH NMPOrpaMMC TOT (IPOYPECCHOHMAABHBIN BHA,
KOTOpbIA He MOXCT ObITh AOCTHIHYT ApyrHMH cpcacTBaMu. Bcnabipalouuc okua cosaator
BNEYaTACHHE, UTO BLI, Xax [1POrpaMMHCT, B COBCPIICHCTBE BAAACETEC IKPAaHOM. A Tak Kak
NOAb30BaTEAb 0ObLIUHO CYAHMT O NporpaMMe 1o €c MOAb30BAaTEABCKOMY HHITCpdCHCy, TO ITO
MOAOXKHTEABHOC BICYATACHHE PAaCNPOCTPAHHTCA M Ha BCIO 1IPOFPaMMYy B I1CAOM.

AaHHa8 rAaBa COACPXHMT ONUCAHHE MNOAHOro Habopa (YHKUMI AAS BCIIABLIBAIOWIKHX
OKOH, KOTOpblc MO3ROART BaM CO3AABATbL H HUCMOAbL30BATh MHOXCCTHEHHbLIC OKHa.

TporpaMMul  ynpaBACHHA OKHAMHM MCMOABL3YIOT (QYHKUMM (PAMOIO  AOCTYyNa K
BHMACOUAMSITH, NpeAcTaBaeHHbie B Faane 1. U3-3a Toro, uto okHa B GoABWMIICTRE cAyuacs,
MMEIOT 3HAUMTEABHO 6OABUIMI pPa3Mep, 4EM MEINO, TO MCMNOABL3OBAHHC QYHKUMIA W3
ROM-BIOS npocTo HEBO3MOXHO, - AAXC Ha caMbiX ObicTphix KoMMblOTEpaX.

OAHAKO NCPCA pPacCMOTPEHHEM OKOHHDLIX (PYHKUHA OUYEHbL BaXHO MPAaBUABHO [IOHATD,
UTO XC TAKot BCMAbLIBAIOWME OKIA M KaX OHH HMCMOAbL3IYIOTCH.

Teoplul BCNALIBAUIHX OKOH

BcnabiBaloutee OKHO MpPEACTaBAseT cobom  wacTh  2Kpana, MCIIOAB3YCMYI0 AAR
cncinaabHbix ueacH. lMepea nosaBAeHHEM OKHa TeKyllle€ COACPKMMOE IKpalla COXPaHNETCH M
AMIIB OCAE ITOrO NPOM3BOAMTCA OToDpaxenue oxwa.

IMpu 3aBepuwicHUU NPOrpaMmbl, HCNOAB3IYIOUIEH AAHHOE OKHO, ITO OKHO YARARCTCH, 2
NEpBOHMAYAALHOE COACPXHMOC JKpaHa BOCCTaHaBAHMBAacTCH. (AaHHbUi NpouUEcc aHaAorHucH
NOABACHHIO BCNABIBAIOIKX MEHIO). BnoaHe Bo3MOXHO 0AHOBpeMeHoe oTobpaxeHue Ha Ikpamc
HECKOABKHX OKOM.

XoTa 3To u He 06s3aTCcALHO, HO Bce XOp nporp 1, pabor co N
NO3BOARIOT MHTEPAKTHBHO H3MEHATL Pa3Mepbl H MO3MIMIO OKHA Ha JKpaHe. CACAOBATCABHO,
OKOHHBIE (DYHKUHHM AOMYCKAIOT, YTO OKHO HE BcerAa OGYACT HaXOAMTBLCR B OAHOM H TOM Xe
MECTE H MMETBb OAHMH M TOT XC pa3Mep.

Pa3paboTka QyHKUHR, yNpaBASIOMIMX OKHAMH, SABARCTCH CAOXKHOM 3aAauveH H3-3a

43
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1He06X0AMMOCTH obBecricueHHs 3anpeTa AAR MPHKAAAHOW MPOrpaMMbl OCYILCCTBAATD BbIBOA 32
rpaHnubl okHa. [TockoABbKy pa3Mcpbl OKHa MOTYT H3MeHATbCA be3 “coobuteHua® o6 aTom
MPUKAZAHOW TIPOrpaMMeE, TO HMEHHO (QYHKUMM YNPaBACHMA OKHAMHM, a8 HE MPHKAAAHARA
nporpaMMa, AOAXHbI MPCAOXPAHMTL OT BbIXOAa 33 rpaHuubl. CACAORaTEABHO, Bce 0BbiuHbIC
dynxunn CH, OCyuwIecTBARIOWHE BBOA/BhIBOA Ha KOHCOABL (Hanpumep, printf() un lets() ) , He
MOTYT 6bITh HCNOAB30BAHBLI M ACAXHbI ObITH 3aMCHEHbI Ha (DYHKILHM, OPHEHTHPOBAHHLIC Ha
BBOA/BBIBOA € HCMOAB30BAaHHCM OKOH.

Teopufi HCMoAL OKOH KXpanHc npocTa. Kaxaan oTAeAbHas 3aAaua nPorpamMMi
HMcnoab3yeT cBoe cobcTBenHoe oxuo. p 3anycke 3asaun akTHBMpyeTcn H ec oxHo. [lpu
3aBeplicHuH paboTbl 3aAaum - ec OKHO yAaareTcR. Ecan Xe 3aaaua npcpbisacTcs, TO, XOTH
cc paboTa NMPHOCTAHABAKUBACTCR, HO €€ OKHO HE YABAMCTCH, 2 MHUILMHPYEMAs MpPCpbiBaHMCM
33aAaua, MPOCTO COIAACT CBOE OKHO NOBepx mMpeablayutero. (O6bIUHO Te 3aaauM, xoTopule He

HCMOABL3YIOT OKOH, OYMILAIOT IKPaH. ITO NMPUBOAHT K Pacc MOABL30BaTEAR.
B To xc BpEcMSA, MpPH UCIIOABL OKOH MOAOGHBIE MPepbIRAHHUA BLITASAAT Kak BpeMeHHble
nayasbt).

Urobbl MOHATB, kak oxkHa MoryT O6biThb Hauboace 3IPPEKTHBHO MCMNOALIORAHBI,
NpPEANOAOXKHM, UYTO Bbl  pa3paboTaAu  TEKCTOBBIH  pPEAAKTOp, BKAWOWAIOWMA  Psi.
AOMOAHHTCABHBIX (DYHKIIMIA, TaKHMX KaKk “3afMCHA® KHMXKA", KAABKYASTOP C HCThIpbMSA
MaTEMaTHUYCCKHMHU ONCPalMAMK M KOMBEPTEP YMCCA M3 ACCATHUHOrO B LICCTHAAUATHPHUIIOE
npeactaBaenune. Tak Kak Bce 3TH QYHKUMH B ACHCTBHTCABHOCTH HE OTHOCATCA K OMNCpailuAM
PCASKTHPOBAIIHA TEKCTa, TO HX PEaAH3aUMUA TECHO MEPEMACTAETCH ¢ KOHUCMILMCH
BcnabiBalowMX oxoH. Takum 06pa3oM MoAyvaeTcsl, MTO HCMNOABL3OBaHHME KakoM-AHGO M3
BCMOMOraTEABHbIX (YIUKUMA AKWB NPHOCTAHABAHBACT OCHOBHYIO 3aAady (PeAaxTHPOBAaHHE),
a HC npecpbiBacT ce.

OKOHRALIC CTPYKTYpH

[MpaBMALHAA PCaAM3AUMA BCMALIBAIOWKHX OKOH TpebyeT, uTobbl Bce aTpubyTni,
HEOGXOAMMBIE AAR C ux rp , 6blan B Atoboe BpeMA AocTynHbI BceM OKOHHBIM
GYHKIMAM. AAA AOCTHNRCHHS 3TOro Mbi OyAeM HCMOAB30BATBL KOHUCIIUMIO CTPYKTYpHI,
aHAAOrHUHYI0 TOM, KOTOPaA HCNOABL3IOBAAACL MPH ONMHCAHHH DYHKUMA CRYCKAIOWMXCA MCHIO.
OAHaKO CTPYKTypa OKHA COACPXAT HCKOTOPYIO crieumduucckylo HHdopMaimio. Huxe noxasau
MaCCHB, HCIIOAL3YCMbIA AAR XPAHCHHUA CTPYKTYp.

struct window_frame
int startx, endx, starty, endy: /*nojwuws oxkwa®/

1nt curx, cury; /“Texymas nolWuws Kxypcopa 8 oxwe®/
.

unsigned chsr *p; /"yxaiarear Gygepa®/
char *header; /*wma oxwa®*/
int border; /*sxkaouenwe/suxAaouenwe rpawwu®/
int active; /*ua 3Ixpawe wau Heawawmo®/

} frame [MAX_FRAME];

Mepemennbic startx, starty, endx u endy XpaHAT KOOPAHHATBLI BEPXHErO ACBOrO M
HUXIIErO NPanoro yraos okHa. Texyutasn MO3MULMUA Kypcopa B OKIE COACPAHTCA B MCPEMCHHBLIX
curx u cury. Coxp I™!MX IX OCYWECTBASCTCA M3-32 TOrO, WTO MOAOXCHHMC
Kypcopa MoXeT HaMCHATECA W apyuuyro H NYTEM MCMNOABL3OBAHHUA OKOHMbIX (QYHKLMHA.
Yxa3aTeAb p yxkasbiRacT Ha 06AacTL MaMATH, XPaHAUICA MEPBOHAUAABHOC COACPXHMOC YACTH
IKpaHa, 3aHATOH AaUNbIM OKHOM. YacTo OKHO cHabXacTcH 3aroA0OBKOM, MACIITHOHLMPYIOLIUM
coacpxumoce oxia. Ha 9ToT 3aroaoBok u yka3niBacT header. [epemennasn border ucnoasayetcs
AASL OMPCACACHHA HCOBXOAHMOCTHM Bbiuep: rp Bokpyr oxua. [lepcMeHHas active
yCTaHOBACHA B °1°, €CAM B A3HHBIH MOMCHT OKHO Ha JKpaHe, M B "0° - B NPOTHUBHOM CAyw4ac.
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C Touxu 3p nporp p HCMOAB30BAHHE OKOH HE COCTABARCT TPYyAa.
Bo-niepBbiIX, Bhl COJAACTC CTPYKTYPY OKHa, 3aTCM, KOrAd MOABARCTCR HEODXOAMMOCTB B OKHE,
TO MpPH 3aMHCH B HErO Bbl HCMOAb3YCTe ABHbIE OKC PHCHTHP 1 GYHKUHH

BBOA3/BbiBOA2. Koraa xe oxHo GoABllic HE HyXHO, Bbl ACaKTWBHPYETE Cro.

CoaAanne CTPyKTYpn OKHA

Huxe noxa3sana GpyHKUHA Mo Ha3BaHHuem make_window(), HCMOAB3YEMaR AAS COIAAHHA
CTPYKTYpbl OKHa.

/* CO3A8TH PamMKy CNYCK3DMErOCR OKMA.
Bossparute 1, ecam pamka okwa Moxet Burtb CO3AAHA
w 0 8 npoTwenom cayvae */
maxe_window(num, header,startx, starty, endx, endy,border)
int num; /* womep oxwa */
char *header; /* rexcr saroaosxa */
tnt startx,starty; /* xoopAuwatw X,Y aesoro sepxwero yraa */
int endx,endy; /* xoopawwartu X.Y npasoro eepxwero yraa */
int border; /* 6es 6opaopa, ecau 0 */

unsigned char *p;

1f (num>MAX_FRAME) {
printf(“Too many windows\n");
return 0;

}

1f((startx>24) || (startx<0) || (starty>?8) || (starty<0)) {
printf(“range error”):
return 0;

1f((endx>24) || (endy>79)) {
printf(“window won't fit");
return 0;

/* OTeECTH AOCTATOuNOE KOAWWECTBO naMATH */

p=(unsigned char *) malloc(2*(endx-startx+l)*(endy-starty+l)):
1f(1p) exit(1); /* nepeAvu x swcwemy cobcreennomy ob6paborumxy
oanbox */

/* cosaare pamxy */

frame[num] .startx = startx; frame[num].endx = endx;
frame[num).starty = starty; frame[num].endy = endy:
frame[num].p = p;

frame [num) .haeder = header;

frame (num] .border = border;
frame (num) .active = 0;

frame[num].curx = 0; frame[num).cury = 0;
return 1;

}

Kax Bbl MOXCTC PHACTB M3 OMHCaHUA (YIKUKH, Ona TpcOyeT ncpesaun HoMcpa OKMa,
CTPYKTYpPy KOTOPOro Bbi XOTMTC CO3AaTb, M BCCH OCTAaAbIIOW COOTBETCTBYIOUIEH HHGOPMALUNH.
Huxc noxasau nipumcp obi3osa make_window() Aasi co3Aanmus oxia HoMep 0 ¢ 3aroaoBkoM
"PeaaxTop [Esc aan Buixoaa]’, ¢ BepXimM AcBLiM yraoM 8 0,0 M ¢ HMUXIHMM MPaBbIM YrAOM
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B 24,78 ¥ HMMCIOILEM rpaHHUbL.
make_window (0, “PeaaxTop [Esc aaf BmiBoaal’, 0,0,24,78, BORDER),

OTMEeTHM, UTO [EPCMEMHLIC, ONPCACARIOUIME TMO3WUHMIO Kypcopa Curx M cury
ycTananausatotcs 0. ITO 03Ma4acT, WTO NpH NEPBOM aXTHRAILMM OKiia, Kypcop Gyaer

YCTaHOBACI B €r0 BEPXHHI ACBbIA yroa. OyNKuHs TakXe YNpaBASiCT pa3MCHILEUUCM OKIta na
IKpate.

AKXTHBHDOBaHHC H ACAKTHBHPOBAHHC OKHa

AARl aKTHBHPOBalIHA OKHa HcMoAb3yeTcss dyuxuun window (). 3accs num Gyaer
COACPXaTh HOMEP CTPYKTYPbl OXHa, KOTOPOC BbI XOTHTC HCNOAB3OBATD.

/*® BuBecTw Wa 3xpaw cnycxaoweech oxwo */
vord window(num)
1At num, /* womep oxua */

int vmode, choice;
nt x, y;

vmode = video_mode().

1f((vmode!=2) 88 (vmode!=3) &8 (vmode'=7)) {
printf(“video must be in 80 column text mode”):
exit(1);

/® ycrawoewTs COOTBETCTBYOmKA 3APEC Bnaeonamartw */
1f(vmode=27) vid_mem = (char far *) 0x80000000:

else vid_mem = (char far °) 0xB0000000:

/® caAenaTb OKWO BKTHBHMM °/

1f(tframe[num) .active) { /* ucnoabdyercR we nocroawwo */
save_video(num); /* coxpawuTe vexymee coaAeprumoe Ixpawa */
frame[num) .active = 1; /° yctauoBute @A3r axtusuoCTw */

1f(!'frame[num) .border) draw border{num);
display_header(num): /* susectu oxwo wa Ixpaw */

x = frame[num] .startx + frame[num).curx + 1;
y = frame[num).starty + frame[num]).cury + 1;
goto_xy(x.y);

}

Kax Bbl MOXETC BHACTB, AaHHaA QyHXIMA ouclib 110xoxa t1a ¢ynxuwio mcnu(),
noka3ainyio B Npcabiaylitcn raase. [lepemenian vid-mem sinasiercn raobaabiibiM yka3aTeacm
Tina char far.

®yuxuin  display_header(), noxasaHnas 1MXe, MCNOABL3yeTcH AAR oTobpaxcuus B

LRCHTPC nepxucs’a rpaluubl oXila €ro 3aroAoBxa. EcAu Xc 3aroAoROX MC NMOMEWACTCA B Ty
CTPOKY, TO Ol HE BbLIBOAMTCH.

/® PUBECTH TEKCY 3ArOAOBKA HAYMMEA C ONPEAEAEWHOR
noswuun */

void display_header(num)

int num;

reg'ster int y,len;
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y = frame[num] .starty;

/* BuuUMCANTL HAYBALHYD NOIHUMD OTHOCHTEALHO UEHTPA TexCTa
33rOAOBKA, €CAW OTPMUBTEALHAR, TO TEKCT He NOAXOAWT */
len = strlen(frame[num] .header);

len = (frame[num].endy - y - len) / 2;

1f(len<0) return; /* we suweOAWTL Ha Ixpaw */

y =y +len;

write_string(frame(num].startx,
) frame (num] . header, nonn _V1D);

Ecan Bbi X0TMTe, 4TO6bl 33roA0BOK BLIBOAHACA B HHBEPCHOM H306paxeHHH, To BMECTO
NORM_VID (umctoutem 3naucuuce 7) noactasbte REV_VID (co 3nauenuem 70H).

AAS ACAKTHBALIHK OKHAa HCMOAb3YETCA Noxa3alHad HuXxe Qynxuua deactivate(), xoTopon
MNEPEAACTCA HOMCP YAAASNCMOrO OKHa.

/* AeaxTnewpoBaTe OKWO W YA3AWTL €ro ¢ akpawa */
deactivate(num)
int num;
{
/* ycTaHoBuTb KypcOp 8 AeBwA BepxWuAd yroa */
frame(num) .curx = 0:
frame [num) .cury = 0;
restore_video(num);

}

Kak Bbl BHAHTE, QYHKLUHA YCTaHaBAHBACT 1o3uumMio kypcopa B 0,0. OAHaKo, NOCKOABKY
BaM MOIYT BCTPCTHMTBCH HEKOTOpPble CHTYalMH, B KoTopbix 6oace XxeAaTeabHO He
yCTaHaBAMBAaTBL Kypcop B HYACBYIO MO3WUMIO, TO Bbl MOXETE W3MCHMTBL [OBCACHHME ITOM
dyHxumuu, coobpasysce co

P M.

OxonHbie QYHKUHH BBOAA2/BLIBOAA

Mepea ucnoab3omauueM oxna HeobxoauMo pa3paboTaTh 3HAUNTEABHOC UMCAO
KOHCOABHbBIX PHCHTHP X @ynxumin BBoAa/BbiBoaa. UTobbI noHaTs, Mouemy
TpebyeTca Tak MHOrO (YHKUMA, BCMOMHMTC O TOM, CKOABLKO KOHCOABHLIX (DYHKUMA
BBOA3/BLIBOAA B CTaHAAPTHOH 6uGAHOTcxe Cu. OyHKILUM, NIPCACTABACHIILIC B AQHNHOM TA3BE,
B ACHCTBUTCABHOCTH COCTaBASIOT AMIlIL  MUUMMAABHLIH  Habop, 1CO6X0AMMBIN  AAR
UCNOAB30BAHUA OKOH. XOTA OHM I1e BKAIOWAlOT B ceba opuenTHp iC 112 MCMOAD
OKOH BEPCHH BCCX KOHCOABHBIX Cu-Qyixumi, Ho Bce Xe umcior 6oabuiot obbem. Kax Aot
ybeanTeCch, Aake NpOCTEHIIME OMEpauUMH, TAKHC KaK UTCHME CHMBOAAZ C KAQBHATYPbI MAHM
BbIBOA €r0 Ha JKPaH, PeaAM3YIOTCA NporpaMMaMH 6oabworo obbema, nockoabky Heobxoanmo
OTCACXMBATL M COXPaHATL TEKYULylO MO3MUILMIO KYPCOPA M HE AOIYCKATL BLIXOAA 33 rpaHMUbI
okita. lMoMimTe, 4TO AAS MAHMNYAHPOHIHHS JKPaHOM WHEAL3A HCNOAB30BATH HUKAKHUX
CTaHAapTHLIX BO3MOXHOCTEH, MpeAocTaBasieMbix DOS. Hanpumep, npu HeobxoanmocTH
HbLIMOAHHTL "BO3BPAT KapeTKM" ITO AOAXHO 6biTh CACA2HO CAMOCTORTEABHO, BHYTPH (yHKUMM,
HEAB3A NPocTo Bhi3BaTh DOS AASl BLIBOAA COOTBETCTBYIOUICH TIOCACAOBATEABHOCTH.

AASR 0BAErUEHHR MACHTHDUKAUUK BCC OKOMHbIE (YHKIIHH BBOA3/BbiBOAA2 HAUHHAIOTCA
co caoBa window. KpoMc TOro, Bce 2TH (PyHKIMM B KauecTBC CROEI0 NCPBOro apryMeHTa
IPUHUMAIOT HOMCP OKHA, K KOTOPOMY OCYUICCTBASIETCH AOCTYM.
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PyAxuEs NO3RNAOARPOBAHHA KyPCOpa B OKHE

Bo3MOXHO, XOMY-TO 3TO MNOKAXCTCA CTP M, HO pBan QyHKUMSA, B KOTOPOH
BO aeT norpcb Th, 3TO 11 IXKBHBAACHT QyHKUMM goto_xy(). ObbacHeuue Tomy
oucHb npocToe. [MOCKOABKY OKOHHbIC (YHKUMH BBOA2/BbLIBOA2 AOAXHbI CaMOCTORTEABLHO
1103HILMOHMPOBaTb XYPCOP, TO AOAXEH CYULECTBOBaTB HEKOTOPbN1 c€nocob ycTamosku xypcopa
B HYXHy!0 Nno3uumio. PyHxuna window_xy(), NPEACTABACHHAA HUXE, ACABET MMCHHO 3TO. (AAR
NPEACTaBACHHBIX 3Acch nporpamMM paboTul ¢ oxHamu no3auuma 0,0 COOTBETCTBYCT ACBOMY
BEPXNCMY YFAYy O0KHA).

/* YcTaMOBMTL KYPCOP B ONPEACAEHHYD NOIMUWD OKHA.
B038patuTs 0 Npu BUXOAE 33 FPAHWUY W HE HOAL -
8 nporuenom cayuae */

window_xy(num, x, y,)
int num, x, y;

1£(x<0 || x+frame[num).startx>=frame[num) . endx-1)
return 0;

1f(x<0 || y+frame[num).starty>=frame[num]) endy-1)
return 0;

frame(num) .curx = x:

frame(num) .cury = y;

goto_xy(frame([num] . startxexsl, frame[num] startysyel),

return 1;

KatouoM x noHuMaHwo ¢yHxumu window_xy() SBASETCA HaflOMHHaHMC O TOM, YTO
31aUCHHUA  XOOpPAMHAT X,Y BHYTPH OKHa OCTalOTCH HCHM3IMCHIILIMM, HE3IABUCHMO OT
PacroAoxeHUa oxiia Ha axpaHe. To ccTh, K0opAHHATLI X,Y BHLIYHCASIOTCR OTHOCHMTEABLHO OKHa,
a HE OTHOCHTCABHO IKpaHd. APYrWMH CAOBAMH, €CAH Bhi YCTallOBHTC Kypcop B OKHC B
MO3KILKIO C KOOPAMHATaMH 2,2, TO OH Bccraa ByACT HaxOAMTBCH RO BTOPOM CTPOKC CHEpXY
H BTOPOH MO3HUMH OTHOCHTCABHO ACBOrO BCPXHENO YrAa OKHa, HC3aRUCHMMO OT MOAOKCHHA
oKHa Ha JKpaHc.

®axTHuecku pyHkuua window_xy() NMpoM3IBOAMT npcobpasomanuc XOOpAMMAT KXypcopa
OTHOCHMTEABHO OKHA B PCaABHBLIC KOOPAMHATBI OTHOCHTEABHO Jkpana. Kpome aToro, dyHxims
window_xy() HE MO3BOASET Xypcopy BbIMTH 3a MPEACALI OKHa.

Pynxuus window_getche()

Mpu paboTe ¢ oxHaMK Bbl HE MOXETE HCMOAB30BaTb QyHkuHio getche(), xoTopas
CUMTLIBACT BBEACHILIA C KABBHATYpbl CHMBOA M OT0BpaxacT ero Ha IxpaHe, MOCKOABKY ITO
MOXET MNPUBECTH K BLIXOAY 32 npeacAbt oxna. [MoaToMy aoaxua 6bITB McNoAb30BaHa
aABTCPHATHBHAR OKOHHAR @yHkuus window_getche(). ITa @PyukitMA CUHTBIBACT CHMBOA,
XOTOpLIA BBOAHTCA B TEKYULylO MO3WIMIO OKHA.

/* BeecTw C xaaewaTypw CuMBOA B OKHO Bo3lsparute
NoAnuA 16-pa3pRanuA CKaH-KOA. *

window_getche(num)

int num;

union inkey {
char ch(2);
int §;

} e
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if(1frame{num).active) return 0; /* oxno we axtmewoe */
window_xy(num, frame[num).curx, frame[num).cury):
c.1 = bioskey(0): /* npuwate Cumeoa o1 xaaewatypw */

1f(c.ch(0])) {
switch(c.ch([0)) {
case ‘\r': /* waxata xaaswma ENTER */
break;
case BKSP; /* eo3jepar */
break;
default:
1f(frame[num).cury+frame[num) .starty < frame[num).endy-1) {
write_char(frame[num).startx = frame[num). curx=l,
frame[num) .starty+frame(num] .cury+l,c.ch[0),NORM_VID);
frame [num) .cury++;

1f(frame[num).curx < 0) frame(num).curx « 0;

1f (frame[num) .curx+frame[num) .startx > frame[num].endx-2)
frame[num) .curx--;

window_xy(num, frame[num).curx, frame[num].cury);

return c.{;

}

B oTauume ot ¢ynxumu getche(), ¢dyuxumusa window_getche() Bo3BpaWACT NOAHLIM
16-pa3pRAHBIfA CXaH-KOA. ITO 03HAYACT, UTO BhI HMCETC AOCTYN KaK K CTaHAApTHbIM KOAAM
CHMBOAOB B MAAAIINX BOCbMHM Pa3pslaax, TaKk U K NMO3HUMOHHLIM KOAAM CHMBOAOB B CTapliMX
BocbMH pa3psiaax. ECAH BaM HC HyXHbl NO3WUHOHHBLIC KOAb!, TO Bbl MOXCTE MPOCTO
Ha3Ha4YHTBL Bo3aBpauacMoc dyHxumen window_getche() 3na cl ABHOH NCPCMCHHON.

®ynxumns paboracT cacaytoumm o6pa3om. EcCAM OKHO He SIBASIETCH aXTMBHbIM (T.C. €ro
HET Ha JxpaHe), ¢yHxuus Bo3spawacT 0. [Mocxoabxy xoa 0 He MOXCT COOTBETCTBOBATHL
CHMBOAY, BBEACHHOMY ¢ KAaBHaTYpbl, TO Ballla MPorpaMMa cMOXCT OOHapyXHTB 3Ty CHTYyaumio.
3aTeM Kypcop YCTAHABAMBACTCA B CBOK) TCKYULylO MO3WUMIO B OKHC, W CUHTLIBACTCA KOA
axaTon xaasHMuu. Ecau 310 06bluHas xa , @ HC KA Tana RETURN wuamu
BACKSPASE, MHKXpEMCHTHpyETCR TCKywlce a P 1Y, cooTBeTcTByloutee
MOAOKCHHIO XypCOpa, W COOTBCTCTBYIOUWMA CHMBOA BbIBOAMTCR Ha 3xpaH. Ecam xypcop
HaXOAMTCA HA IpaHHUC OKHa, 3HaucHHe Y AcxpcMcHTHpyeTcsi. [Mocacanee obpautenue x
¢dynxunn window_xy() MCNOABL3YETCA AAS TOro, YTOObL!I MEPEMCCTHTL Kypcop B cAcayioulylo
IO3HLMIO JKpaHa.

®yuxuns window_getche He NMO3BOAMT BaM BROAHTB CHMBOAbI 33 pPaHUILEW OKHa.
CACAYCT NOMHHTB, YTO BCC OKHA HMCIOT IPaHMUbi, KOTOPbIC MOIYT M He oToGpaxaThbes aBHO
8 BHAC AuHMA. Ecan rpavnna He oTobpaxacTcs, 3TO 3HAUMT, UTO AAR ITOM LCAM
MCNOAB3YETCH cHMBOA Mpobeaa. DTo MMceT cMbica, €cAM OkHO oTobpaxacTcs Ha @oHe
H300paxcHHA, MMEIOWErO APYrOoM UBET. Aaxc €cAM rpaHMua M He obo3maucHa sBHO, TO
CHMROABL! BCE PaBHO HE MOTYT 0TOGpaxaTbcs 3a MpPCACAAMM OKHa.

Kax yTnepxaactcs B pa3acae 1, dynxuus bios_key() cneundpuuna aan Typbo Cu. Ecau
Bbl HCMOAbL3YCTC APYrod XOMNUAATOP CH, TO Bbl MOXCTC MCMOAB3OBATH BCPCHIO QYHXUMH
bios_key(), npcacTaBacHHylo B raase 1.
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Pynxuus window_gets()

AAfl UTCHHS CTPOKH, BBCACHHOM B OKHO, MOXIO HCMOAB30BaTh MNPCACTABACHHYIO HHXC
dynxwao window_gets(). OHa He Taxaa u3ouipeHHan, xak GoabwmucTBo QyHxuma gets(), 1o

MOXCT CAYXHTD AAR MHOIHMX ueacn. Bul Bceraa Moxerte PaCIWIHPHUTDB ¢ (PYHKILHOHAABHbLIC
BO3MOXHOCTH, CCAH MOXCAACTC.

/* Cuurate CTpoky us oxua */
void window_gets(nums, s)
int num;

char *s;

char ch, *temp;

temp = 5;
for(::) {
ch = window_getche(num);
switch(ch)
case ‘\r': /* waxara xaaewwa ENTER */
*se’\0" 2
return;
case BKSP: /* sozepar */
1f(s>temp) {
s--:
frame(num) .cury--;
1f(frame[num] .cury<0) frame[num).cury = 0;

window_xy(num, frame(num].curx, frame[num].cury);
write_char(frame(num] . startxs frame(num]).curx+l’
frame(num] .starty+frame(num]) .cury+l, ° ', NORM_VID);

break;
default: *s = ch;
s+s;
}
}
}

MNMpu naxatuu xaaBvum BACKSPASE, Heo6X0AMMO BCPHYTB Kypcop Ha OAHY MO3HILHIO
BACBO, CTCpETh R TaM A M Ha €ro MecTo 3anucaThb npobea.

Pyaxuns window_putchar()

npu BbIBOAC CMMBOA2 B OKHO HeobxoAMMO NpoBCPATH, ABAACTCA AW OKHO aKTHBHbLIM
H HC BbIXOAHMT AW CHMBOA 32 IpaHHILy OKHa. Mocac BbIROAA CHMBOAA Kypcop NpOABHracTCs

Ha  OAHYy MO3WUMIO. BbLIMOAHAET JTH ACHCTBUA  MNPEACTaBACHHAA HHUXKE  (YHKUHR
window_putchar().

/* BueecTu CHMEOA B TERKYRYD NOSWUMD KYPCOPA B COIAAHHOM OKHE.
Bosepatute 0, ecan OKHO We axTuewoe, w | - 8 nporuenom
cayvae */

window_putchar(num, ch)

int num;

char ch;

register int x, y;
char far *v:
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/* ybeantbca, 40 OKHO aKTusuoe */
1f(1frame(num] .active) return 0;

x = frame[num].curx « frame[num].startx ¢ |;
y = frame[num].cury = frame[num].starty + I;

v e vid_mem;

v +e (x"160) + y*2; /* swuncanerca aapec */
1f (y>=frame[num] .endy) {
return 1;

if(x>eframe (num) .endx) {
return 1;

if(ch==’\n') { /* cumsoa nepexoas wa caesyomyo ctpory */
P
y = frame[num].startxel;
v e vid_mem;
v e (x*160) = y*2; /* suuncante aapec */
frame(num] .curxes;  /* wapactute x */
) frame[num] .cury « 0; /* wapactute y */
else {
frame(num] .curyes;
*ves = ch; ewsecTu cumeos */
“ves «NORM_VID; /* wopmanbuue aTpubytw cumsosa */

window_xy(num, frame[num).curx, frame(num].cury);

return 1;
}
.

ITa PyHKUHA HE TcR obnapyx 6OUHbIX CHTYaUHH, KOFAa CHMBOA
BbIXOAHT 32 rpaHHily okHa. CMbICA 3TOr0 COCTOMT B TOM, YTO pa3MEp OKHa MOXET
AHHAMHMYECKH H3MCHATBCA H To cooblICHHE, KOTOPOE MOMCIIAAOCH B OKHO B CACAYHOLUHHA
MOMCHT BPCMCHH MOXCT HC NMoMClWaTbeA. B 3ToM cayuae @ywxums npocto He oTobpaxacT
TC CHMMBOADBI, KOTOPbIC BBIXOASIT 32 PaHHILy OKHa.

O6paTHTC BHMMaHHE, UTO HaXaTUC KA2BMILM Bo3BpaTa kapeTku TpebyeT nepesoaa
Kypcopa X ACBOW FPaHHIC OKHA W Ha OAHY CTPOKY BHH3, €CAH ITO BO3MOXHO.

Pysxuns window_puts

®ynxumus window_puls BbIBOAMT 32A2HHYIO CTPOKY B aKTMBHOC OKHO, HCMIOAB3YS MpH
aToM (yuxumuio window_putchar().

/* BuBecTw CTPOKYy, MAUMHAA C Texkywed NO3MUMM KYpCOpPa 8 OKHe.
/* 60 */
Bosepatute 0, ecam okwO we akTupwoe w | 8 NPOTHEHOM Cayuae */
window_puts(num, str)

int num;
char *str;

/* ybeautbca, 410 OKNHO axTuBHOE °*/
if(!frame(num) .active) return 0;
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for( ; *str; stre+)
window_putchar(num, °str);
return |;

AONOARHTCABRBIC QYRKUHR YNPaBACHHS SKPaHOM

Mpu paboTe ¢ OKHaMM TakXC HCMOAB3YIOTCA CACAYIOUIHC (YHKUMH YNIPaBACHHR
IKPaHOM:

Oynxumn Hasznaucuue
window cls() OYMILACT OKHO
window cleol() OYMILACT YacTh OKM2 OT TeKyUlcH MO3ULUHMM A0 KOHIla
cTpoKH
window_upline() ncpeMctacT Kypcop Ha OAlty CTPOKY BBCPX
window_downline() NCPEMCILACT KYpCOp Ha OAHY CTPOKY BHH3
window_bksp() MNCPEMCUIACT KYPCOP 112 OAllY MO3HLUMHIO BACBO

3™ @DYHKUUMH NPCACTABACHDI HHUXEC. CAeAyﬂ HCMOAB3YCMbIM B HHUX obuwmm NPHUHLLKNAM,
Bbl MOXCTC CO3AaTh CBOH QYHKIMH YNPaBACHHA IKPallOM.

/* DuncTuto oxwo */
void window_cis(num)
int num;

register int {,J;
char far *v, far *t;

v = vid_mem;
t ev;
for(ieframe(num] .startysl; i<frame[num).endy: 1++)
for(jeframe[num] .startxel; j<frame[num).endx: j+e) {
vet;
v +e (§° ISO) . %2,
'vu - /* susectw npobea */
‘v - NORN VID: /* wopmaabnuwe smaeoatpubytu */

frame[num] .curx = 0;
frame[num]) .cury = 0;

/* ouncTuIb A0 xOMUA CTPOKM */
void window_cleo1(num)
int num;

register int |, x, y;

x = frame(num) .curx;
y = frame[num).cury;
window_xy(num, frameinum].curx, frame[num].cury);

for(i=frame[num]. cury; \<frm.[mm] endy-1; ie++)
window_putchar(num,’ ).
window xy(uum. x, y):
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/* NepemecTuts Kypcop M3 OAWy CTPOKy BBepx. Bolspatute wewyaesod
KOA 8 CAyvae ycnexa w 0 - 8 npoTueHom cayuae */
window_upline(num)
int num;

if(frame[nun).curx>0) {
frame[num] .curx--;
window_xy(num, frame(num).curx, frame(num].cury);
return 1;

return 0;

window_down1ine(num)
int num;

if(frame[num] .curx<frame[num).endx-frame(num) . .startx-1) {
frame [num) .curx+s;
window_xy({num, frame(num].curx, frame[num].cury);
return 1:

return 1;

/* ciepets npeawAymnd cumeor */
window_bksp(num)
int num;

if(frame(num] .cury>0) {

frame(num].cury--;

window_xy(num, frame[num]. curx, frame(num].cury);
window_putchar(num, ' ');

frame(num] .cury--;

window_xy(num, frame(num].curx, frame[num] cury),

Hameneune Pa3Mepa U DOAOXCHHS OKHa
BO BpcMs BbLINOAHCHHS NpPOrpaMmMmb

XoTa Pynxuma make_window() H HCMOAB3YCTCA AAR YCTalOBKH Ha4aABHLIX pa3McpoB
M MOAOXEHHS OKHa 11a IKpaHC, OAHAKO ITH MapaMCTPbli MOIYT AMHAMHUYCCKH M3MCHATBCA BO
BPCMA  BLINOAHCHUA MporpaMMbi. H3MeHCHHE OAHOro HWAM 6oace mnapaMeTpoB okHa
MPOM3BOAHTCA MO KOMalAaM, NOCTYNAOWHMM OT noab3onatcar. [Mpu 3TomM Texyutee oxHo
YHHUTOXAETCA M BOCCO3AACTCA YXe ¢ HOBbIMM napaMeTpamu. [IpeAcTaBacHHbic HHXe
nporpaMMbi size() U move() Kak pa3 M HCMOAB3YIOTCA AAR U3MEIICHHUA Pa3MepOB M NOAOKCHHA
OkHa. AAfl H3MCIICHHA QOPMbI M MOAOKCHHA OKHa MCMOABIYIOTCR KAABHILIM CO CTPEAKAMH, a
Takxe xaasuwu HOME, END, PGDN u PGUP.

/* WHTepakTuBHOE WIMEHEHue pa3lmMepa OkMa */
void size(num)
int num;

{
char ch;
int x, y, startx, starty;

aumo */

/* axtuBmposate, ecau
1f(frame(num) .active) window(num);
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startx = x = frame(num).startx;
starty « y = frame([num].starty;
window_xy(num, 0, 0);

do {
ch « get_special();
switch(ch) {

case 75: /* saeso */
starty--;
break;

case 77: /* enpaeo */
startyes;
break;

case 72: /* eeepx */
startx--;
break:

case 80: /* suns */
startxes;
break;

case 71: /* saeeo seepx */
startx--;starty--;
break;

case 73: /* enpaso eeepx */
startx--;startyes;
break;

case 79: /* eaeso Buny */
startxes starty--;
break;

case 81: /* enpaso ewu3 */
startxes ;startyes;
break;

case 60:

/* F2: OTMEHNTD W BEPHYTBCA K WCXOAWOMY padmepy */
startx = x;
starty = y;
ch = 59;

/* cMOTpW Npw BWXOAE 3a AManasow */

1f(startx<0) startxee;

1f(startx>eframe(num) .endx) startx--;

1f(starty<0) startyes;

1f(starty>=frame[num] .endy) starty--;
deactivate(num); /* cvepevn oxwo cTaporo pasmepa */
frame[num) .startx = startx;

frame[num) .starty = starty;

window(num); /* swBECTH OKHO C WOBWM pailmepom */
} while(ch!=59); /* F1 aan noaTeepzaewnn wosoro pamepa */
deactivate(num);

/* WutepaxTueuoe nepememenne oxwa */
void move(num)
int num;

char ch;
int x, y, ex, ey, startx, starty, endx, endy:

/* axTuBMPOBATL, €CAM 6 ¢/

1f(1frame(num) .active) window(num);
startx = x = frame[num].startx;
starty = y = frame[num].starty;
endx = ex = frame[num].endx;
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endy = ey = frame[num].endy;
window_xy(num, 0, 0);

do {
ch = get_special();
switch(ch) {
case 75: /* eaeso */
starty--;
endy--;
break:
case 77: /* snpaso */
startyes;
endy++;
break;
case 72: /* ssepx */
startx--;
endx--;
break;

case 80: /* suny */
startxes;
endx+es;
break;

case 71: /* saeso esepx */
startx--;starty--;
endx--;endy--;

break;

case 73: /* enpaso ssepx */
startx--;startyes;
endx-- H
break;

case 79: /* saeso suu3 */
startxes;starty--;
endx++;endy--;
break;

case 81: /* snpaso suw3 */

startxee;startyes;
endx++ endy++;
break; .
case 60: /* F2: OTMEHHTb W BEPHYTBCA K WCXOAHOMY pasmepy */
startx = x;

starty = y;
endx = ex;
endy = ey;
ch = 59;

}

/* cMOTpu Npu BuxOAE 33 AuBnasowom */
1f(startx<0) {

startxes;

endxes;

1f(endx>=25) {
startx--;
endx--;

1f(starty<0) {
starty+s;
endy++;

if(endy>=79) (
starty--;
endx--:
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}

/* crepets okwo 8 CT3pORA NO3Inuww */

deactivate(num):

frame[num] .startx = startx;

frame[num] .starty = starty;

frame[num] .endx = endx;

frame[num] .endy = endy:

/* sweecTw oxwo 8 WoByD NO3Iwuwo */

window(num) ;

} while(ch?'=59); /* F1 ane noabsepzpenun wimewewun */
deactivate(num);

Mpu ucnoab3oRanuH Kak QyHKUHH size(), Tak U QyHKuwMH move() MocAC 3aBCPLICHUA
M3MCHCHMA NapaMCTPoB OKHa HaxMMTc kaaswuly Fl. OxHo 6yaeT MMETB ycTaHoBAciiibic
Pa3Mcpbl H MOAOMCHHC MPH KaXAOM MOCACAYIOUICH aKTHBAUMM M AO TcX MOp, MOKa Bhi lic

" Te MX Aan npept A BBLINOAHCHHA 06CHX DYHKUMIH MCMOABIYCTCA KAaRMUIA
F2, npu 2TOM OKHO COXPaHRACT CTApbIC 3HAYCHHURA Pa3MCPOB M 1oaoxcHUA. Mpu ucnoab3oBalMn
ITHX DYHKUMA AOMYCKACTCA, YTO6bLI OKHa, B TH A X Pa3MCPOB MAH MOAOXCHHSA

HeobA3aTeABNO BLIAM ak THBHBIMMK.

Co3asanne NMPHKAJARBIX OPOrpaMM, HCMNOAL3YIIUHX BCNALIBAUWHC OKHA

PaboTanm ¢ oxilaMM OYCHB BAXHO MNOMHUTB, YTO [IPH BBOAC-BHIBOAC AOAXHLI
HCNOAB30BATBCA  CICUHAABHLIC OKOMHbIC QynkituH. HcloAb30BaHKEe AAR ITHX  1meAcw
cTanAapTHBIX Qynkimi CH UpeBaTO NCNPUATHOCTAMM, 1I0TOMY UYTO CO3AACT BO3MOXHOCTH
HapyIICHHST TpalMilbl OKIta. OKOHHOW (DYHKILHH, 8HAAOMHYHOW MO BLIMOAHACMBIM ACHCTBHAM
dyuxuun prinf(), pa3paborano #e 6bIA0, U BbI, BOZMOKHO, 32XOTHTE CO3AATb AAR ITHX
eAch cBoto cobeTuciitylo dynxkumto. Ho npocTcimui cnocob BLIBOAZ B OKIO A2NILIX, THII
KOTOPbIX OTAHYEH OT CHMBOAOB M CTDOK, 3aKAIOHAaCTCA B HCMOAB30BaltHH CTaHAAPTHOW
Cu-pynxumm sprintf() aan npeobpa3oBanns Al0BbIX THNOB AaHHLIX B CTPOKY OMPEACACHIIONOD
@opMaTa, a 3aTCM B BbIBOAC JTOM CTPOKM B OKIIO € noMowbio Gynxumu window_puts ().
Al12AOTHYHBIA CROCOD 1103B0ASICT BBOAHTBL AalHbIC, OTAMUHBLIC OT CHMBOAOB M cTpok. Mpu
ITOM (pyHxkuusa window_gels() CYMTLIBACT AHILIC, 2 LIPHBOAHT MX K COOTBETCTBYIOUWIEMY THIY
cTaHAapTHaa Cu-dynxuns sscanf(), xoTopas BbinoAHseT npcobp nocTy X oT
KA2BHATYpbl AAHHbIX.

HaobpaxeHnue B okHC 06bIMHO QOPMHMPYCTCR APYTOM 4YACTBIO MPOrpaMMbi, HE TOW,
KOTOpas COACPXHMT (PYHKUHMH ynpaBAcHUA okHamH. O6biuMO 2To AcaacTca B QyHkumMu main()
HMAK B QYHKUMH MHMUHAAH3AIMHM, KOTOPaR BLILIBACTCH B Hauaac nporpammoi. fpcararaecm
BallICMY BHHUMAHMIO TPH (IPOCTBIC MPOrpaMMbl, HCMOAb3YIOWHC OKHA.

IMporpaMmMa npco6pas’oBaHus H3 ACCATHUHOM
B WCCTHAANATHPHYHYID CHCTEMY CHHCACHHS

/* Aecatmuwo-mecTHaauatupuunmid npeobpasosaesn */ N
votd dectohex()

char in{80], out(80])
int n;

window(1):
do

window_xy(1, 0, 0) /* nepetu x nepeod ctpoxe */
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window_clgol(1); /* ounctute crpoky */

window_puts(l, "dec: "); /* npomntep */

window_gets(1, in); /* cuntate uncao */
window_putchar(l, ‘\n'): /* nepeATu x caesyomed cipoxe */
window_cleol(1); /* ouucinte ee ¢/

sscanf(in,"%d"”, 8n); /* npeobpasosats 8O BHyTpewnd gopmatr */
sprintf(out, "XsXX", "hex: “,n); /* npeobpazoears e
WECTHAAUBTHPHUYKOE NpeACTasAewue */
window_puts(l, out); /* eweecTn wecTuaasudTupuuwoe uucao */
} while{*in);
deactivate(1);

OYHKLLHA aKTHBHPYET CBOC OKHO, 2 3aTCM B LIMKAC MPUHUMACT ACCATHUHBIC WHCA2 M
BLIBOAMT HX WICCTHAAUATUPHUHDIC IKBHBAACHTDLI, A0 TCX MOP, MOKA MOAB3OBATCAD HC HAXMCT
BBOA B OTBET Ha 3aNpoc ACCATHYHOrO uucaa. Ilepea BO3BPaTOM M3 (QYHKLHM cc OKHO
ACaKTHBHPYCTCA.

KaAbKyASITOpP € 9CTHLIpbMA QYHKLHSAMH

OucHb TOAXOARULCH W MOMYARPHOW 06AaCTBLIO HCMOAB A BCNAL X OKOH
ABARIOTCA MPOrpaMMbl  KaABKYASTOPOB. 3ACCh MPCACTaBACHA MporpaMMa  cTEKOBOro
KaAbKYASTOpPa. 3TO 03MauacT, 4TO npu paboTe ¢ HMM BbI AOAXHB! CHauaaa BBOAMTH
ONCPaHAb!, a 3aTCM 3HaK ONcpauMH (T.H. NOCTOHUKCHAR 3anHch). OncpaHAb! MoMcwWalOTCR B
cTex. B xaxanmd T Bp BbINOAHACTCA ONCPaUMA HAA ABYMA oncpanaamu. Tlpu
ITOM OMCpPaHAbL! H3BACKAIOTCA M3 CTCKa, pe3yAbTaT ofcpalluH oTobpaxacTcs M noMeutacTcs
8 cTex. Hanpumep, AAR Toro 4Tobbi BLIUMCAHTE pe3yabTaT BbipaxeHus (10+5)/5, Bbi cHavaaa
AOAXHbI BBecTH 10, 3aTteM 5, 3aTem 3Hak +. PeayabTat JTOM oncpaumm, uucao 15, byact
BbIBCACH H3 AMCMACH H B HCp y cTexa. 3aTcM Bbi BBOAMTE 5 M 3Hak /.
OTtobpaxacTca pesyabTaT 3. CTex paccuuTan Ha 100 3acMcHTOB. MOXHO BBOAMTB HECKOABLKO
OMCPaHAOB MecpcA 3HakoM oncpauru. Synxumsa calc(), a Taxxe noanporpammut push() u pop()
AAfl paboThi cO cTexoM MPUBOAATCA HUXE. XOTA ITa BEpCMA nporpaMmbi paboTact Toabko
C UCABIMM YHCAAMM, Bbl ACTKO MOXCTC M3MCHMTBL cc TakuM 0bpa3oM, 4Tobb! oHa paboTaaa
€ ACHCTBHTCABHBIMH YHCAAMM.

#def ine MAX 100

nt *p; /* yxasareas crexa */
int “tos; /° yxasateab eepwuwu crexa °/
int *bos; /* yxasaveas awa crexa */

/* crexoewfl, C NOCTOUKCHOA 3ANUCHLO KIALKYARTOP C YeTHPLMA
Qyucunanu */
void cale()
{

chra in[80], out(80];
int answer, stack([MAX]:
int a,b;

p = stack;

tos = p;

bos = peMAX-1;
window(2):

do

window_xy(2, 0,0);
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window_cleo1(2);
window_puts(2, ": "); /* npomntep xaavkyaavopa */
window_gets(2, 1n);

window_puts(2. "\n ");
window_cleol(2);
switch{*in) {
case ‘+':
a = pop():
b = pop();:
answer = a+b;
push(a+b);
break;
case ‘-':
a = pop():
b = pop();
answer = b-a;
push(b-a);
break;
case ‘*':
a = pop():
b = pop():
answer = b%a;
push(b®a;
break;
case '/

a = pop():

bepop():

1f(a==0) {
window_putch("divide by 0\n");
break;

answer = b/a;
break:

default:
push(atoi(in));
continue;

sprintf(out, "Xd", answer);
window_puts(2, out):

} while(*in);

deactivate(2):

/* NomecTurn uucao 8 ctex. Boleparute 1 8 cayvae ycnexa u
0. ecau ctex nepenoawen */
push( i)
int §;

{

1f(p>bos) return 0;
'p'i;

[ e

return |;

/* W3ssaeun sepxwuR 3aement w3 crexa. Bosepature 0, ecaw
cvex nepenoawew */

pop()
{

p--:
if(p<tos) {



fiabix_Cu_aaf npogeccronaroB 59

pee;
return 0;
return *p;
BcnAnBammas 3anEcHas KHHXKA
Apyroi oucHb IOAXOARUICH oGAacThio mnp BCMAL X OKOH ABARIOTCR

nporpaMMbl THNa "3anucHan xHuxka®. [IpH HCNOABL30BaHMH ITHX MpPOrpaMM y Bac MOXET
BO3HUKHYTB MoTpebHOCTB BHecTH HoBylo 3anuch. Bce, uTo oT Bac noTpebyerca, 3To
aKTHBM3MPOBaTB MPOrpaMMy, BHECTH HOBYIO 3aMUCh M BEPHYTBCA K TOMY, YTO Bbi ACAAAM
paHece. HUXe NpeAcTaBAcH MpHMEP OYCHBL MPOCTOH MPOrpaMMbl THNA "3aMHCHAA KHUXKa'.

#include “ctype.h"

/* Bcnawsaoman 3anucwan xuwzka */
#define MAX_NOTE 10

#def tne BKSP 8

char notes[MAX NOTE] (80]:

zoid notepad()

static firss];
register int i, J;
union inkey {

char ch(2]:

int i;
} e
char ch;

/* MuMUMBAWINPOBATL MACCHB 3aNWCEd, ecaw 310 weobxoawmo */
if(frist) {
for(120; 1<MAX_note; i+s+)
*note(i] = *\0';
frist = tfrist;

window(3);

/* suBecTm Ha Ixpaw cymecTeyommwe 3anmcw */
for(1=0; 1<MAX_note; i++)
if(*notes[1]) window_puts(3, notes(i]);
window_putcar(3, ‘\n’);

ie0;
window_xy(3, 0, 0);
for(::) {

c.i = window_getche(3); /* cunrate cuMeoa. Bseaeunbd C
KraBuaTYpY */
if(tolower(c.ch(1])==53 { /* no F1 - sasepmenne */
deactivate(3);
break;

/* ecan obuumbiA CumMBOA, TO ewecTu ero 8 januce */
tf(isprint(c.ch(0]) || c.ch[0)=eBKSP) {
window_cleol(3);
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notes[1][0) = c.ch[0];
)= 1
window_putchar(3, notes[1](0]));
do {

ch » window_getche(3):

1f (ch==BKSP) {

1 (3>0) {
3--:

window_bksp(3);

else {
notes (1] [j] = ch;
Jees

}

} while(notes[1][j-1]te"\r");
notes[1] (j-1] = "\0";

14+

window_putchar(3, "\n’);

else { /* 310 cneuwaabrsn xAasuwas */
switch(c.ch(1]) {
case 72: /* crpeaxa ssepx */
if(i>0) {

-M&o-_upl!ne(l):

break;
case 80: /* cipeaxa swn3 */
if (1<MAX_NOTE-1) {

i+e;
window_dowline(3).

break;

}
}
}

®yuxuus notcpad() No3BoAsRET BBOAHTBH A0 AccATH crpok. C nomombio kaasuuws UP
ARROW u DOWN ARROW BbI MOXCTC ncpeMCMaTbcA k Hyxilon Bam ctpoxe. Ctapoe
COACPXHMOC CTPOKH, B KOTOPYIO BHOCHTCA HOBaR 3aMMCh, IIPH ITOM CTUPACTCA. AAR BbIXOAA
H3 MpOrpaMMbl “3aNHCHAA KHUXKA® MCMOAB3ycTcs Kaabuwa F1.

COBMECTHOE HCNOAL3OBaHHE BCEX nporpamMm

B 2TOM pa3AcAC NPHBOAMTCH [POrpaMMa, B KOTOPOH MCIIOAB3YIOTCR BCC MPOrpaMMbl
YNpPaBACHHA OKHAMH M (YHKUHH YNPaBACHHA H300paxciHeM, NPeACTaBACHHbIC B pa3acac |,
a TakXc TPH NMPUKAAAHBLIX MPOrpaMMbl, HCNOABb3ylomuce okHa. Mporpamma umMuTHpyeT paboty
PEAaKTOpa M MO3BOASET BaM C MNOMOWBI0 (PYHKUHOHAABHBLIX KAABHW aKTUBHPOBATbL oOKHA
Pa3AHUIIONO 11a3HAUCHHA UAH ACMOHCTPUPORATL Pa3AHUHbLIC ocobeHHocTH paboThi ¢ okHamu.
Bbl MoXcTe HEMCAACHHO BBCCTM 2Ty nporpamMmy B Bauly 3BM.

/* NoARPOrpamMMa ynpasaeHwn OKHMAMM W NPOCTAA ACMOHCTPAUMOWHAR NPOrpamMa. Wmuiwpyercs
pabora peaakropa. Tpu CREUMAALHME OKOHHME YTWAMTM WAADCTPHPYOT MOMb W ONAPOBAHWE
RPOrPaMM, WCNOAL3I yOWWX BCRAMBAOUWE OKHA. ITUMM YTHAWTAMU ABARADTCA: KAALKYAARTOP C 4-mR
GYHKUMAMU, ACCATUNHO-WECTHAAUATUPUUHLIA NPEO6PA30BATEAL W BCNALBAOWAN IANWCHAR KHUEKA .
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*/

#include <stdio.h>
finclude <dos.h>
finclude <stdlib.h>
#1nclude <ctype.h>

#define BORDER 1
fdefine ESC 27

fdefine MAX_FRAME 10
fdefine REV_VID 0x70

#define NORM_VID 7
#define BKSP 8

void save_video(),

restore_video().

61

pd_driver();

void goto_xy(), cls(), write_string(), write_char();
void display_header(), draw_border();
void window_gets(), size(), move(), window_cls();
void window cleol(), window():

void dectohex(), notepad(), calc():

char far *vid_mem;

struct window_frame
int startx, endx,
int curx, cury;
unsigned char *
char "header;
int border;

int active;
frame (MAX_FRAME] ;

P,

-~

main()

union inkey {
char ch(2]:
int i,

} e

int ;

char ch;

cls();
goto_xy(0,0);

starty, endy;

/* nepoum AeAom, Codaate pamku okwa */

make_window(0,

make

make_window(2,
make_window(3,

"

" Editor [Esc to exit] “,
window(l, " Decima) to Hex ", 7, 40,
Calculator ", 8, 20, 12, 60, BORDER);

" Notepad [F1 to exit)

0, 0,
10,

", 5, 20,

24, 78, BORDER):
70, BORDER);

/* uwcnoab3osate window() AAR axkTHBAUMK ONUCAHHOrO OkMa */
window(0):
do {

c.i = window_getche(0);
i; /* wcnoabsoBath TOALKO MASAWKA GaRtr */

ch =c.
1f(chee'\r')

window_putchar(0,

switch(c.ch[1]) { /* cn.

‘\n‘);

/* AOAXEH BHNOAMATBL NEPEXOA K HANAAY

caesyomed crpoxu */

NPK WCNOALIOBANKHM CTPEAOK HAM

@yHKUHOHAABHLX KAABHE */

case 59: /* F1 aemonctpupyer pabory @yuxuuw window() */
window(1);

17, 60, BORDER);
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for(1=0; 1<10; i++)
if.(window_xy(1, 1, 1)) window_putchar(l,'X");
getch();
deactivate(l);
break;
case 60: /" F2 AeMOHCTpUpPYET HIMEHEHWEe palIMepa
noaoxenun oxwa */
size(l);
move(1);
break;
case 61: /" F3 sw3wBaer xaabkyantop */
cale();
break;
case 62: /* FA Bu3HBAET AECATHUHO-WECTHAAUATUPUNHBIA
npeobpasosaters */
dectohex();

break;

case 63: /* FS swiwsaer janucuyo xwuzky */
notepad():
break;

case 72: /* esepx */
window_upline(0):

break;

case 80: /* suuy */
window_downline(0);
break:

}
} while (ch!=€SC);
deactivate(0); /* yaaauto oxwo */

F L YTy
/" OxoHWbe QyHxUHM .
/".'...".'."..."..'."...".'..'......"'.'..'"'..'.."/

/* BusecTu wa axpan cnycxaomeecf oxuo */
void window(num)
int num; /* uomep oxwa */

int vmode, choice;
int x, y;

vmode = video_mode();

1f((vmode!=2) && (vmodele3) &8 (vmodele7)) {
printf("video must be in 80 column text mode”);
exit(l);

/* yctamosute cootseTcTsypmuf aapec
|f(vmode--7) vid_mem = (char far *) oxbooooooo
else vid_mem = (char far *) 0xb8000000;

1f(1frame[num] .active) { /* ucnoabayerca wenoctoswwo */
save_video(num);/* coxpawuTo Texywee CoaepxuMoe axpawa */
frame(nun) .active = 1; /* ycrauosuTs @aar axruswoctw */

{f(frame(num) .border) draw_border(num);
display_header(num); /* suBecTw oxwo na axpam */

x « frame[num] .startx + frame(num).curx + 1
y = frame[num].starty + frame[num].cury + 1;
goto_xy(x, y);
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/* Cosaate pamxy cnyckaomeroc oxua. Bosspature 1, ecaw pamxa
oxHa moxet Gutb COo3AaHa # 0 B npoTuenom caywae */

make_window(num, header, startx, starty, endx, endy, border)

int num; /* womep oxwa */

char *header; /* texct saroaoska */

int startx, starty; /" KOOPAMHATM X,y BEPXMEro AeBoro yraa */
int endx, endy:; /* xOOpAWNATM X,y WWEINEro npasoro yraa */
:nt border; /* Ges Gopaopa, ecaw 0 */

unsigned char *p;

1 (num>MAX_FRAME) {
printf("Too many windows\n");
return 0;

if((startx>24) || (startx<0) || (starty>78) || (starty<0)) {
printf(“range error”);
return 0;

tf((endx>24) || (endy>79)) {
printf(“window won't fit");
return 0;

/® oreecTu AOCTaTOuUMOE KOAMNECTBO nNamatu */
p = (unsigned char *) malloc(2*(endx-startx+l)*(endy-starty+l));
if(!p) exit(1):/" wcnoavsyAte sam cobcreenwnn obpaboruux omubox*/

/* cosaate pamky */

frame(num] .startx = startx; frame(num].endx = endx;
frame(num) .starty = starty; frame[num] .endy = endy:
frame(num].p = p;

frame (num) .header = header;

frame(num] .border = border;

frame(num) .active = 0;

frame [num] .curx = 0; frame[num).cury = 0;

return 1;

}

/* peAaxkTHPOBATL OKMO W YA3AWTL ero C 3Ikpawa */
deactivate(num)
int num;

/* yCramosuTe Kypcop 8 AeswA BepxHuMA yroa */
frame[num].curx = 0;

frame(num).cury = 0;

restore_video(num);

}

/* MHTepaxTHBHOE WIMEHenwe palmepos oxwa */
void size(num)
int num;

char ch;
nt x, y, startx, starty;

/* axtueupoeate, ecan weobxoaumo */
if(!frame[num] .active) window(num);
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startx = x = frame[num]).startx;
starty = y = frame[num).starty;
window_xy(num, 0, 0);

do {
ch = get_special():
switch(ch) {

case 75: /* saeso */
starty--;
break;

case 77: /* snpaso */
starty++;
break;

case 72: /* seepx */
startx--;
break:

case 80: /* suuy */
startx+s+;
break;

case 71: /* saeso seepx */
startx--; starty--;
break;

case 73: /* snpaso seepx */
startx--; starty++;
break:;

case 79: /* saeso suuy */
startx++; starty--;
break;

case 81: /* snpaso Bumy */
startx++; starty+s;
break;

case 60: /* F2: OTMEHWTL W BEPHYTBLCA K MCXOANMM

pasmepam */
startx’= x;
starty = y;
ch = 59;
}

1f(startx<0) startxes;
if(startx>=frame[num] .endx) startx--;
if(starty<0) startyss+;
if(starty>=frame[num] .endy) starty--:
deactivate(num);
frame[num) .startx = startx;
frame[num) .starty = starty:
window(num);

} while(ch!=539);

deactivate(num);

/* WutepakTusuoe nepememenue Oxmua */
void move(num)
int num;

char ch;

int x, y, ex, ey, startx, starty, endx, endy:
/* axtusuposate, npw 6xoaumocTu */
if(!1frame(num].active) window(num):

startx = x = frame[num).startx;
starty = y = frame[num).starty;
endx = ex = frame[num].endx;
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endy = ey = frame[num].endy;
window_xy(num, 0, 0);

do {
ch = get_special();
switch(ch) {
case 75: /* saeso */
starty--;
endy--;
break;
case 77: /* enpaeo */
starty+s+;
endy++;
break:
case 72: /* ssepx */
startx--;
endx--;
break:
case 80: /% ewus */
startx+s;
endx++;
break:
case 71: /* eaeso sBepx */
startx--; starty--;
endx--; endy--;
break;
case 73: /" enpaso ssepx °/
startx--; starty++;
endx--; endy++;
break;
case 79:  /° eneso euu3 */
startx++; starty--;
endx++; endy--;
break;
case 81: /* snpaso Buus */
startx++; startye+s;
endx++; endy++;
break;
case 60: /* F2: OTMEMHTL W BEPHYTLCA K WCXOAHWM
pasmepam */
startx = x;
starty = y;
endx = ex;
endy cey;
ch = 59;
}

/® cM. npu BuxOAe 3a awanasown */
1f(startx<0) {

startx+s;

endx++;

1f(endx>=25) {
startx--;
endx--;

}

1f(starty<0) {
starty+s;
endy++;

} .

1f (endy>=79) {
starty--;
endy--;

deactivate(num);
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frame[num) .startx = startx;
frame[num) .starty = starty;
frame[num] .endx = endx;
frame[num] .endy = endy;
window(num) ;
} while(ch!=59);
deactivate(num);

/" BuBECTW TEKCT 3AroA0BKA, HAWMHARA C ONPEACAEHHOR NOwumww */
void display_header(num)
int num;

register int y, len;
y = frame[num] . starty;

/* BHYUCAUTL HAHAALHYOD NOIMUWD OTHOCHTEALWO UEHTPA TexcTa
38roAOBKA, ECAW OTPHUATEALHAR, TO TEKCT We NOAXOAMT */
len = strien(frame[num)] . header):

len = (frame[num] .endy - y - len) / 2;

1f(lenc0) return; /* we BuBOAMTL wa Ixpaw */

y =y + len;

write_string(frame(num) .startx, y.
frame[num) .header, NORM_VID);

}

void draw_border(num)
int num;

{

register int i;
char far *v, far *t;

v = vid_mem;

t=v;

for(ieframe(num) . .startx+l; 1<frame(num] .endx; 1++)
v ¢+= (§*160) + frame[num].starty®2;
Tves = 179;

*v =_NORM_VID;

vt

v += (1°160) + frame[num] .endy*2;
Tves @ 179;

*yv = NORM_VID;

veEt;

for(1=frame[num] .starty+l; i<frame[num).endy; i++) {
v += (frame[num) .startx®160) + 1°2;
“ves = 196;
“v = NORM_VID:
v et
ves(frame(num) .endx*160) + 1*2,
*ves = 196;
*v = NORM_VID;
vet;

write_char(frame[num).startx, frame(num].starty, 218, NORM_v1D);

weite_char(frame(num] . startx, frame(num).endy, 191, NORM_VID):

write_char(frame(num] .endx, frame[num]. starty, 192, NORM_VID);
write_char(frame(num) .endx, frame(num].endy, 217, NORM_VID);

}
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'/t.t--- weeenannsannntnanny
/*  OxonHwe @ywxuww BBOAA/BHBOAR */
/t..' ./

/* BuBECTH CHMBOA B TeKyuyD MO3WUWO KYPCOPA B CO3AAMHOM OKHE.
Bo3spatuTb 0, eCaw OKMO HE aKTwBHOE W 1 B NPOTHBHOM Caywae. */
window_puts(num, str)
int num;
char *str;

/* y6eanTbCA, uTO OKNHO aKTuBHoe */
if(!frame(num) .active) return 0;

for( ; *str; stre+)
window_putchar(num, *str);
return 1;

}

/* BuBeCTW CWMBOA B TexkywyD NOIWUMD KYPCOPa B COIAAHHOM OKHE.
Bosspatute 0, ecau OKuO He axkTuswoe w 1 8 NporuBHOM CAywae */
window_putchar(num, ch)
int num;
char ch;

register int x, y;
char far *v;

/* y6eanutbCn, 4TO OKHO akTuswoe */
if(!frame(num] .active) return O;

x = frame[num].curx + frame[num].startx + 1;
y = frame(num].cury + frame[num]).starty + 1:

v = vid_mem; .
v += (x*160) + y*2; /* suuucanure aapec */
if(y>=frame(num] .endy) {

return 1;

1f(x>=frame(num] .endx) {
return 1;

1f(che=="\n") { /" cumBoa nepexoaa WA caeayouyo crpoxy */
X4+
y = frame(num].startxel;
v = vid_mem;
v += (x"160) + y*2; /* suuucaute aapec */
frame[num) .curx++; /* wapacture x */
) frame[num] .cury = 0; /* cnpocute y */
else {
frame(num) .cury++;
*ve+ = ch; /* susectu cumson */
*ves = NORM_VID; /* uopmaabume swaeoatpubytu */

window_xy(num, frame(num).curx, frame(num].cury):
return 1;

/* YCTanOBHTL KypCOpP 8 OpPEeAeACHHOA NO3WUWM OKHA.
Bosspartute 0 npu BuXOAE 33 rpaHKUY, HE HOAb 8 NPOTHBHOM
cayvae */

window_xy(num, x, y)

int num, x, y;
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1f(x<0 || x+frame[num].startx>=frame[num].endx-1)
return 0;

1£(y<0 || y+frame[num]).starty>=frame[num].endy-1)
return 0;

frame[num].curx = x;

frame[num).cury = y;

goto_xy(frame[num) :startxex+]l, frame[num]. startysys+l):

return 1;

}

/* Cuurare crpoxy w3 oxwa */
void window_gets(num, s)

int num;

char *s;

char ch, *temp:

temp = s;
for(::) {
ch = window_getche(num);
switch(ch)
case ‘\r’': /* wazara xaasuma ENTER */
*se’\0';

return; ’
case BKSP: /" sorspar */
1f(s>temp)
8--;
frame[num] .cury--;
if (frame [num) .cury<0) frame[num].cury = 0;

window_xy(num, frame[num). curx, frame[num).cury):
write_char(frame[num).startx+ frame(num).curx+l,

frame[num) .starty+frame[num) .cury+l, * °, NORM_VID);

}

break;
default: *s = ch;
S+4;

/* BeeCTw CHMBOA B OKHMO C KABBHATYDM.

Bossparture NOANMA 16-Tw pBIPAANMA CKRAH-KOA */
window_getche(num)
int num;

union inkey {
char ch[2);
int §;
} e

1f(1frame(num).active) return 0; /* oxwuo we akTuwoe */
window_xy(num, frame[num).curx, frame[num].cury);
c.i = bioskey(0); /" sBBCTW CumBOA C KAaBMATYPH */

1f(c.ch(0]) {
switch(c.ch([0]) (
case ‘\r': /* wazata xaasuma ENTER */
break;
case BKSP:  /"sosspar */
break:
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default:
1f(frame[num) .cury+frame[num) .starty < frame(num).endy-1) {
write_char(frame[num).startx+ frame[num].curx+l,
frame[num) .starty+frame[num).curysl, c.ch(0], NORM_VID);
frame[num) .cury++;

1f(frame(num).curx < 0) frame(num].curx = 0;
{f(frame(num] .curx+frame(num).startx > frame[num].endx-2)
frame[num) .curx--;
window_xy(num, frame[num].curx, frame(num].cury);

return c.i;

/* Ouucrture oxkwo */
vord window_cis(num)
int num;

register int {,3;
char far *v, far *t:

v = vid_mem;

tsv;

for(i=frame(num] .starty+l; i<frame[num].endy; i++)
for(j=frame[num] .startx+l; j<frame[num).endy; j++) {

v et
v e (3*160) + i*2;
fver z /* eswsectu npobea */

*v = NORM_VID; /* uopmasbune euaeoatpubytu */

frame[num) .curx = 0;
frame[num].cury = 0;

}

/* Ouncrute AO KOWua crTpoku */
void window_cleol(num)
int (num);

register int i, x, y;

x = frame[num).curx;
= frame[num] .cury;
window_xy(num, frame(num).curx. frame[num).cury);

for(i=frame(num]. cury; |<fr|me[num] endy-1; i++)
window_putchar(num, H
window_xy(num, x, y);

/* NepemecTuie xypCOp WA OAWY CTPOKY B8epx.
Boseparure WewyaeeoRh xoA 8 CAyuae ycnexa, 0 - & npruewom
cayvae. */

window_upline(num)

int num;

1f (frame [num] .curx>0) {
frame[num] .curx--;
window_xy(num, frame(num].curx, frame[num].cury);
return 1;

return 0;



70 HI® "U.BK. - COPT". Teaedount: 311-52-08, 936-50-67, 135-57-41

/* NepemecTuto Kypcop W8 OAHY CTPOKY BHW3.
B03BPaTUTL HEHYAECBOA KOA B Cayvae ycnexa, O - & NPOTHBHOM
cayvae. */

window_down1ine(num)
int num;

if(frame(num) .curx<frame[num).endx- frame[num).startx-1) {
frame(num] .curx+s+;
window_xy(num, frame([num).curx, frame[num).cury);
return |;

return 1;

/™ crepets npeawayaud cumeoa '/
window_bksp(num)
it (num);

if(frame[num) .cury>0) {

frame[num] .cury--;

window_xy(num, frame(num].curx, frame[num].cury);
window. putchar(num. )

frame(num] .cury--;

window_xy(num, frame{num].curx, frame[num).cury);

[etesseseEvINcEretaraIsARERRIt AN ATIARRRRERRRR AR ROCEARERRREY

/*  AONOAHMTEADHME @YHKUMM Y]
JE L e L Y L LL LY

/* Bweectw ua 3xpaw CTPOKY C AONOAWMTEABHUMM BTPuByTamu */
void write_string(x, y. p. attrib)

nt x, y;

char *p;

znt attrib;

register int
char far *v;

v = vid_mem;
v += (x*"160) + y*2; /* swuucaute aapec */
for(i=y; *p: 14¢) {

“ves = *pes; /" puBecTH cumBOA */

*ves = attrib; /* sweectw arpubyru °/

}
}
/* BuBecTw cumBOAM C ONpeaesexnsiMu aTpubyramu */
void write_char(x, y, ch, attrib)
int x, y;

char ch;
int attrib;
{

register int i;
char far *v;

v = vid_mem;

v += (x*160) + y*2:

*ves = ch; /* susecTu cumeor */
*v = attrib; /* swsecvu arpubyrw */
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/* Coxpauute cCoaeprumoe wactu axpawa */
void save_video(num)
int num;

register int i, j;
char *buf_ptr;
char far *v, far *t;

buf_ptr = frame(num].p;
v = vid_mem;
for(isframe[num].starty; i<frame[num].endy+1; 14+)
for(j=frame(num].startx; j<frame[num].endx+l; )++) {
t s (v+ (§J*160) + 1*2);
*buf_ptres = *tes;
*buf_ptres = *t;
*(t-1) = ' *; /* ouucrture okwo */

}

/* BOCCTaHOBMTL COAGPIMMOE waCTu Ixpawa */
void restore_video(num)
int aum;

register nt 1,j;
char far *v, far *t;
char *buf_ptr;

buf_ptr = frame(num].p;

v = vid_mem;

t =v;

for(i=frame[num) .starty; i<frame[num]).endy+l; i++)
for(j=frame[num] .startx; j<frame[num).endx+l; j++) {

vet;

v += (§°160) + 1°2;

“ve+ = “"buf_ptres; /" susecTu cumsos */

‘v = "buf_ptres; /* sweectu atpubyru */

frame[num] .active = 0;

/* Ouuctute axpaw */

void cls()
union REGS r;
r.h.ahe6; /* xoa npoxkpytku axpawa */
r.h.al=0; /* xoA ouuctku aIxpawa */
r.h.ch=0; /* wavaaewuud paa */
r.h.cl=0; /* wavaawwwd cvoabey */
r.h.dh=24; /* xoweuwsud paa */
r.h.d1=79; /* xoweuwwd croabeu */
r.h.bh=7; /* nycvas cvpoxa - uepwan */
int86(0x10, &r, &r);

}

/* YCTanoBuTb Kypcop B NOIMUMD C KOOPAMHATAMM X, y */
void goto_xy(x,y)

int x,y;

union REGS r;

r.h.ah=2; /* gywxuur aapecauwu xypcopa */
r.h.dl=y; /* xoopAunatu cvoabua */
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r h.dh=x; /* xoopaunatu paaa */
r.h.bh=0; /* cvpaunua swaeonamatu */
1nt86(0x10, &r, &r);

/* Bo3BPATHTL NOINUMOHHNA KOA CTPEAKH W GYHKUWOHBALHWX KABBHE */
get_special()

union inkey {
char ch(2];
int t;
b .
/* while(!bloskey(1)) ; /* xaaTo waxzarua xaasusw */
c.i = bloskey(0); /* CuMTaTL KOA HBXATOR Kaasumw */

return c.ch(1);

}

/* BosspatuTe xOA Texymero Bwaeopexuma */
video_mode()

union REGS r;

r.h.ah = 15; /* noayuuTs KOA Buaeopexzuma */
return int86(0x10, &r, &r) & 255;

1s_in(s, c)
‘(:mr *s, c;

register int §;

for(i=0; *s; 1++) (f("sesmec) return i+l;
return 0;

/* sessssanvanereneeaneee

A OyHKUUW YNPABAGHHA BCNAMBADEWMH OKHAMK */
/".l'.l'"...."...'....'.'.'..'....."...."".'."..'."'.'.'/

#def ine MAX 100

fnt *p; /* yxasavean crexa */
int "tos; /* yxasavrean sepewnu crexa */
int *bos; /" yxasateab awa crexa */

/* CTexoBuA, C NOCTPUKCHOA 38NUCLO KAALKYARTOP C 4-MA Qywkuwanu®*/
void calc()

char in[80]), out(80):
int answer, stack [MAX]:
int a,b;

p = stack:
tos = p;
bos e peMAX-1;

window(2);
do

window_xy(2, 0, 0);
window_cleol(2);

window_puts(2, ": "); /* npomtep xaavkyaatopa */
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window_gets(2, in);
window_puts(2, “\n");
window_cleo1(2);
switch(*in) {
case ‘+°:
a = pop();
b = pop();
answer © a+b;
push(a+b);
break;
case '-':
a = pop();
b = pop();
answer = b-a;
push(b-a);
break;
case '*’':
a = pop();
b = pop();
answer = b*a;
push(b*a);
break;
case '/':
a = pop():
b=pop();
1f(aee0)
window_puts(“divide by 0\n");
break;

answer = b/a;
push(b/a);
break:

default:
push(atoi(in));
cont inue;

sprintf(out, "Xd", answer);
window_puts(2, out);

} while(*in);

deactivate(2);

/* NomecTuTo uucAo B CTeK.

BosBpaTute 1 B Cayvae ycnexa w 0 8 npoTuswom cayvae */
push(i)
int i;

if(p>bos) return 0;

“pai;
[2ad
return 1;

/* Hisaeus BEpXHHA IaemeHT w3 CTeKa.
Bolspatute 0 ecaw cvex nyct */
?on()

p--i

1f(p<tos) {
pee:
return 0;
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return *p;

/* ACCATUYHO-BECTHAAUATHPUUHLA Npeobpasosateas */
void dectohex()

char in(80), out(80);
int n;

window(1);
do {

window_xy(1, 0, 0); /* nepeAtu x nepeod crpoxe */
window_cleol(1); /* ownctiute crpoxy */
window_puts(1, “dec: "); /* npomrtep */
window_gets(1l, in); CunTate uucao */
window_putchar(1, ‘\n'); /" nepedtu x caeayomed crpoxe */
window cleol(1); /* ouuctute ee */
sscanf{in,"%d", &n); /* npeobpasosate BO BHYTPeHHWA @opmat®/
sprintf(out, “"XsXX", “hex: ",n); /* npeobpasosare 8
WECTHAAUATUPUUNOE NPeACTaBAenue */
window_puts(l, out); /* sweecrTu wecTuaauartupuunoe uucao */
} white(*tn);
deactivate(l):

. s

/* Bcnawsaoman 3anucHan KWuzka */
#def ine MAX_NOTE 10

#define BKSP 8

char notes(MAX_NOTE] (80]:

void notepad()

static first=];

int §,1 ;

unton inkey {
char ch(2):
int

} e

char ch;

/* WHMUMAAU3IWPOBATL MACCWB 3anuced, ecaw 210 weobxoawumo */
if(frrst)
for(1=0; 1<MAX_NOTE; {++)
*notes[i] = \0°;
first = !first;

window(3);
/* swBecTu w3 3xpaw cymectsyomue 3anucu */
for(1=0; 1<MAX_NOTE; ise) {
1f(*notes[i]) uindou puts(a. notes[i)):
window_putchar(3, ‘\n');

i=0;
window_xy(2, 0, 0);
for(::) {

c.i = bioskey(0);: /" cuurate xoa kaaBusu */
if(tolower(c.ch[1))==59) { /* F1 - aan suxoaa */
deactivate(3);
break:
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}

/* ecau obbunan xaaBuwa

1f(isprint(c.ch(0]) || c.ch[0)==BKSP) {
window_cleol(3);

notes(1][0] = c.ch([0):

i= L

windo;_putchar(a. notes (1] (0]):
do {

ch = window_getche(3);
if(ch==8KSP) {
1f(3>0) {

vi?dow_bksp(a):

else {
notes[1] (3] = ch;

Jess

}
} while(notes[|][j l]" \r');
notes[1][j-1] =

fee;
window_putchar(3, ‘\n'):

else { /* ecan cneuuanvHan xaasuwa */
switch(c.ch(1]) {
case 72: /* cipeaxa seepx */
if(i>0) {
R
window_upline(3):

break:
case 80: /* cipeaxa euu3 */
if (i<MAX_NOTE-1) {
ite;
window_downline(3);
}

break;

}
}
}

MATL NepebiX YHKIIMOHAABHBIX KAABHII BbINOAIHSIIOT CACAYIOUIHE ACHCTBHS:

F1 - acmoucTpupyer paboTy dpyHxuuu window_xy()

F2 - ACMOHCTpHpPYET H3MCHEHHE Pa3MCpPa M IIOAOKCHUS OKHA

F3 - BbI3bIBaCT KaAbLKyASTOp

F4 - Bbi3biBaeT NpPorpaMMy AECATHUHO-LICCTHAANATHPUUIIONO Tipcobpa3oBanus

F5 - BbI3bIBaCT "3anMcily1o KHHUXKKY".

Pucynku 2-1, 2-2 U 2-3 HAAIOCTPHPYIOT MOABACHMC 112 IKPaAIIC COOTBCTCTHYIOUIMX MCIIIO.
Puc. 2-4 MAAlOCTpHpPYET M3MCHENHME Ppa3MEpoB M 1IOAOXKCHUS  OKila  MporpaMMbl
ACCHTHUYHO-LICCTHAAILATHPHYHOTO t1pcobpasoBaHus.

MOAHQUKALHK NPOrpaMM YNPaBACHHA OKHAMH

Mpr HClOAB30BaIIMKH MPEACTABACHHLIX B AAUHOM PAa3AEAC [IPOrPaMM  YMPABACHHS
OKIIaMH Bbl BCCTA2 AOAXIIbI TOUHO ONPCAEAATH OKIO, ¢ KOTOpbiM cobupaeTech paboTaTh.
Jror cnocob npu ucrioab3oBatmu  nporpamm  obccncunnact Goabuylo rubxocTn. Apyron
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criocob ynpasaeHus oxHaMu Ha cTexa.

B 3TOM cAyuac OKOHHbIc nporpanubl BHOAS-BLIBOAS HE [I0AY4AlOT HOMEpP OKHa 1
xadecTse aprymcHTa. BMccTo IToro HoMepa OKoH MOMCULAIOTCA B CTEK B TOM MOPSAKe, B
XOTOPOM OHH 6bIAH aKTHBHPOBaHLI. OKOHHbIE MpPOrpaMMbl BCCrAa paboTaloT ¢ TEM OKHOM,
HOMEP KOTOPOrO HAaXOAMTCR B BepuiMHe cTeka. [IpH  ACakTHURAILHM OKHA ero HoMcp
H3BACKaETCA M3 cTexa. lMpeuMyutecTBO 3Toro crocoba 3akAlOMAaETCS B TOM, 4TO BuLI HC
AOAXHDI B 3TOM CAy4ac AYMaTh O HOMCPax OKOH. Bbi MoxeTe MoA poBaTh nporp
yNpaBACHHA OKHaMH, YTOBLI oMM paboTaam ITUM  CIIC

Apyras MOAMQHKAUHA MOXET 3aKAKYATBCH B TOM, YTOOLI obccneuusars npoxpyTKy
OKHa, KOTA2 KYpPCOp AOCTHracT €ro HHMXHEH rpaununt. B cywecrnyrouiem papuante, ccamn
KYPCOp AOCTHI HMXHCH FPaHHLbI, TO MOCAC HAXATHR KAaBHIIM BROA HMUCrO HE NPOHCXOAMT.
Bul OAHaKO MOXETC HMSMEIIMTER NpPoOrpaMMbl TakuM obpa3om, 4Tobui Bepxuss cTpoxa
npornasasa, a BHH3y MOABARAAChE HOBas MycTas CTPOKa.

Haxoneu, Tc YHTATEAH, KOTOphIC HMCIOT IBETILIE AMCIIACH, MOFYT HMCMOABL30BaTb
Pa3AHUMBbIC UBETa AAR 0003HAUCHHS PaHHU Pa3AMUHBLIX OKOH. TTPH 1IPaBHABIIOM 1IpHUMELIEHIK
3TO AOGABHT MPUBACKATEALHOCTH BalIUM MPOIPaMMaM.

(———————————— Editor [Esc to exit] — e
To whom it may concern:
This is to inform you D. W. Porkbellies will no lohger

be providing 1ts customers with the following products:

———--——- Calculator

Puc. 2-1. Oxio xaAbKyAsTOpa.

Editor [Esc to exit] ———--—
To whom it may concern:
This is to inform you D. V. Porkbellies will no lohger
be providing its customers with the following products:
—————— Decimal to Hex -

dec: 12
. meat and oats fak| hex: C

. lime cola drink p

., syrup coated sizzle links

Puc. 2-2. OKHO AECATHUHO-WECTHAAUATHPHYNOIO Npcobpa3oBaTeAs.



fabix_Cu_aAf npodeccHoHaA0B

1

Editor [Esc to exit) ——————
To whom it may concern:

This is to inform you D. W. Porkbellies will no lohger
be provid{ ——————— Notepad [Fl to exit] —————

call Sherry
go to the store

Puc. 2-3. OKHO 3anMUCHOM KIHXKH.

Editor [Esc to exit] —-
To whom it may concern:

This is to inform you D. W. Porkbellies will no lohger
be providing its customers with the following products:

. meat and oats fake burgers

lime cola drink pops

l-———- Decimal to Hex -—ﬁ le links

Puc. 2-4. HaMcHecHHE pa3McpoB M TIOAOXCHHA OKHa

ACCATHYHO-IUCCTHAAILATHPUHUHOI O upcnﬁpa 30BATCAR.
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ITporpaMMbl, OcCTalOIIUECS
PE3UAECHTHBIMU TMOCJE€ 3aBEPIICHUS U
dopMupyloliie NMpU HUX BHI30BE
BCIJILIBAIOIIME M300paXeHUs Ha dKpaHe
AUcCIIes

IMpocTan Ha NEPBLIA B3IrASiA MAES CO3AANMSA MPOrpaMM, KOTOpbie OCTaBaAHCHL 6t
PE3HACHTHLIMH B MaMATH NOCAC HX p M PCarHpoBasH Ha BbI30B QOPMHMPOBAHMCM
BCMABIBAIOWIMX H300PaXCHMA Ha JKpaHE ANACHACA, HAa CaMOM ACAC SIBASCTCR OAHOHM M3
Hauboaee Tpyanbix 3asau nporpaMmupoBaHua Aasi [13BM. Taxuc tporpamMmbr Ha3uiBatoTcs
TSR-nporpamMamu. [IpH 4TCHMH AGHHOrO pPa3ACAa Bbl  AOAXHbI OLITB npcaeabHO
BHHMATCABHbIMH, T.K. co3aanHe TSR-nporpamm cBszano ¢ puckom. Ho 2ToT puck onpamaan
BO3MOXHLIM BO3HAMPAXACHHEM - MOMCTHHC NPOPCCCHOHAABHLIMM PC3YABTaTaMH, KOTOPhIMH
rOpAHACS 6bt-Al060M NPOrpaMMHCT MHMPOBOro Kaacca.

Mockoabky  TSR-nporpaMmbt,  €CTCCTBEHIO,  AOAXHBLI  Ha  HM3KOM  YpPOBHC
B38MMOACHCTBOBATL C aMMNapaTypoM H OMNCPAaLUHOIHOAN CHCTCMOM, TO H3AAraeMbic B AaHIIOM
pa3acac cBeacHHA GyayT npumeHumbl Toabko Kk [T3BM aunmuu IBM PC, paboTrarowmmu noa
onepaumonnon cuctemon DOS. Mo npuuuHam, xoTopbie ByAyT yKa3aHbl HMXC, IIPUROAMMDBIC
B pa3sAcAc NPOrpaMMbl  PacCuUMTaHbt Ha komnuaatop Turbo C, Ho Moryt 6uiTh
MOAM(HILUPOBAHb! M AAS APYIMX KOMMHMASTOPOB.

MpeaynpexacHue. Aas pa3paboTau u ucnoab3sosawun TSR-nporpamm xapaxTcpha
MoAudHuKauus Tabauusi BexTopon npcpbiBanui. [IpUBEACHHBIC B AaHHOM pa3AeAe NPOrpaMMb
TpaHcaupytoTc ¢ nomoutsio Typbo Cu mBepcun 1.0 m B aTOM cAyuae paboTaloT KOppexkTHO M
6e3 noctopoHHux apdexTon. [IpU MCNOALIOBAHMM APYroro KOMIIMASITOPA KOPPCKTIIOCTH
paboTnt He rapanTupyeTca. KpoMe TOro, ccau Bhi GyacTe HabupaThs 2TH nporpaMmMil Bpyuityto,
TO MOXETC BHECTH CBOM owHbku. H B TOM, U B ApPYroM cay4ae 370 MOXET IIPUBCCTH K
@aTaabitoMy c6010 CMCTEMBE, B PE3YABTATE YEr0 MOrYT 6bITH YHHUTOXEILI AJHIILIC Ha BawICM
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BHHYECTCPCKOM AHCKE. ﬂo:rrony IICAGCOOGPI3NO AEAATHL pE3EPBHLIE KOMHH ¢danaos.

Yro Taxoe TSR-nporpamma?

TSR-nporpaMMbl  CO3AAOTCA NyTeM Bbi3oBa QyHkuuu 49 DOS, no Koropon
MPOM3BOAHTCA BO3BPaT M3 nporpammbl B DOS. IMpu 3ToM nporpamma octactca B obAacTH
namaTH, xoTopylo DOS B AaAbHeduieM He ucnoab3yeT. Takum obpa3om, nporpamma MoxeT
6LITH MIHOBEHHO Bbi3BaHa 6¢3 nNoBTOpHOM 3arpy3kH. OAHMM M3 MHOTCHX WHPOKO HM3BECTHBLIX
npumepoB TSR-nporpamm sBaserca nporpamma Sidekick ¢upmbr Borland.

BoAbwuHcTBo TSR-NporpaMM Bbi3bIB2IOTCH ¢ MOMOWBLIO MPCPLIBAHHS, KOTOPOE MOXKCT
6LITE cPopMHPOBAHO HecKOAbKHMH cnocobammu. Hanboace pacnpocTpaHeHHbLIMM sBARIOTCR

pept no TanMepy, npept Al KAZBMATYpbl W neyaTH dkpana. Aas TSR-nporpamm,
¢opmupyionx H306paxeHHe Ha IKPaHC, OOLIYHO MCMIOAB3YIOTCA NPCPLIBAIIKA OT KAABWUATYpPbI
WAH MEYATH IKPaHa, MOCKOABKY MO3BOARIOT NOAbL30BaTeAlO Bbi3biBaTh TSR-nporpammy nyTem
OAHHOUHOIrO HaXaTHUA KAABHWIH.

IMpepuBanna B cemeicrse npoueccopos 8086

Mpoueccopbl cemencTBa 8086 NOAACPKHBAIOT A0 256 pa3AMuUMbIX MpepbiBalWA MO
nexTopy. [MpepbiBaHMe MO BEKTOPY BbI3LIBAET BbINOAHCHHC MporpaMMbl 06paboTku npepbiBanui
(ISR), aapec xcropodt coAcpxMTci B Tabanue BeKTOpOB MpcpbiBanui. XOTA HCKOTOphie
cTapmMe npoueccopbl ceMencTBa TpebyroT, uTobbr nporpammbl  06paboTku  npepbiBanua
PACMOAAraAHCh B ONPEACACHHBLIX aApecax MaMATH, MCXaHW3M MPCPLIBANMA 110 BCKTOpPY
NO3BOASIET ONPEACAATHL aApeca nporpamm obpaboTku npepuisanmuim.

TabAuua BcKTOpOB HauMilaeTcA ¢ aapeca 0000:0000 u ce pasmcp cocraBascTt 1024 Ganta.
MockoAbKy aapec mporpammbt 06paboTku npepbisauua MokeT 6uITh A06LIM, TO AAR cro
onpcaeacHna Tpebyerca 32 paspsiaa (4 6anta). CACAOBaTEABHO, Pa3MCp KakKAON 3anucH B
Tabanue BexkTopoB cocTaBasieT 4 bGanta. Aapeca ISR-nporpamMm B TabAuite 3anuckiBaloTcs
TakuMm o6pa3omM, 4To aapec nporpaMmbi 06paboTku npepbisanns 0 HaXOAMTCA N0 aapecy
0000:0000, nporpammui 06paboTk# npepbiBanus npepuiBanua 1 - no  aapecy 0000:0004,
npcpbiBaHua 2 - no aapecy 0000:0008 u T.a.

Koraa npoucxoAuT nipepbiBaiive, To Al0bbic Apyrue rpepuinanssi 3anpcuiaiores. Bausa
nporpaMma 06paboTku npepbiBaHKA CPa3y MOCAE TOrO, KaK O11a HAYIICT BLINOANATBCH, AOAXKHA
pa3pcwmTh npepbiBaluf, 4To6bi n3bexaTb Kkpaxa cuctemul.  TMporpamma  obpaborkn
NpepbIBaHUA AOAXKHA 3aBcpiuaThes komanaon IRET.

IMpepusanusa nporus DOS u BIOS: Tpesora B crpane DOS

TMporpaMMHCTLI HaCTO BLIPaXaIOT HCAOROABLCTBO TcM, 4T0o DOS 1ie aBasicTcs nosToOpIO
BXOAHMMOR MPOrpaMMOR. JTO 03HAUAET, YTO KOTAa 0AMa fiporpamma obpautacresi k DOS, To
ApYyras nporpaMMma 3TOr0 ACAATH He MOXCT. (ITuM obbAcHACTCA, B YacTHOCTH, noucMy DOS
e ABARETCA MyABTH3aAaulloOn onepauonnon cucremon). Takum  obpasom, nporpamma
0bpaboTku npepbIBaHMR HE MOXET BbI3bIBAaTHL HHUKakon ¢yukuun DOS, Takasa nonbiTka
NPUBOANT K Kpaxy cHctcMbl. [oaToMy nporpamma 06paboTku npcpbiBaus AoAXia cama
BLINOAHATE TC ACHCTBMS, KOTOPLIC MPOU3BOAATCA NHpH obpautennn x @yuxuusm DOS. K
CHACTBIO, AAfl (DOPMHPOBAHHA BHAEOH300pPaXEeHHA MLI MOXCM HCMOAB30BATHL MPOrPAMMLI
HCMOCPEACTBEHIOr0 OOPallleHHA K BUACONAMHTH M3 pa3aeAos 1 u 2,
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BIOS AomnyckacT HCKOTOpPYIO MOBTOPHYI0 BXxoAHMocTb. Hanp p, TNpepb 16,
COOTBCTCTBYIOULEE BBOAY C KAAaBMaTyphl, MOXCT ObITh MCMOABL30BaHO B 3TOM pexuMe Ge3
xaxHx-An60 nobouHnix 3pPexTos. HekoTupbic APYrHE MNOANPOrpaMMbl MCMOAL30BATb TaKHM
obpa3oM He cToAb 6e3onacHo. O6HapyXHTB 3TO MOXHO TOABKO IKCIICPHMCHTaAbLHbIM NyTEM.
O TOM, YTO QYHKLUHIO HCAb3A HCNOABL30BAaThL B TaKOM PCXHME, Bbl Y3HACTC N0 (aTaAbHOMY
c60l0 CHCTCMBbI. AAR TMNPHBCACHHBLIX B  ABHHOM pPa3ACAC MPHMCPOB M AAS  MHOTMX
PacnpocTPAHCHHBLIX B MHPC MPOrpaMM MNpPCpbIBAHUA 16 BMOAHE AOCTaTOWHO.

TMockoAbKY MHOTMC H3 (YHKILMH CcTaHAapTHoW 6MGAMOTExH siabika Cu obpamaroTes x
DOS uau x BIOS, To oMM HC AOAXHBLI HCMOAB30BaThL Tex ¢yHxuui DOS u BIOS, xoTopbie
HC 06ccneYnBalOT MOBTOPHOM BXOAMMOCTH. CACAYET MOMHHUTB, YTO HEC TOABLKO QYHKIHMH
BBOAa-BbiBoAa obpamatorcs x DOS u BIOS. Hanpumep, QyHXUMS pacnpeACACHHA MaMATH
malloc() obpamacTcs x DOS Aaf onpeacacuns pa3amepa cBoboaHOM naMATH B cucteme. K
COXAACHHIO, MPOrPaMMbl, KOTOPbIC PACCUHTAHbLI Ha OAHH KOMMMASATOP, MOryT He paboTaTtsw ¢
APYTMM KOMMAHAATOPOM. JTHM M 0bbLAcHAcTcA, noucMy TSR-nporpamMmbli Tax  TpysHo
CO3A3BaTh M MNCPCHOCHTB B APYryio CpPcAy H noucMy TSR-nporpaMm co3AaHO CTOAB HEMHOro
1IpH MX OucHb 60ABWIOH MoOnyAspHOCTH.

Mo cyuwecTBy, Bbl AOAXHbI BocnpuHuMaTb TSR-nporpaMmnl  xak  “3abayaumc”
MpOrpaMMbl, O CyUICCTBOBaHMM koTopbix DOS He noaosp 1. H B AaabHcH , 4Tobb1
COXpaHMTBb TaWHy O CBOEM CYUWICCTBOBaHMM 3TH NPOrpaMMbl AOAXNGLI H3beraTs Atoboro
BaaumMoacncTBua ¢ DOS. Beero napbi obpawenuit x DOS AOCTaTouHo, M Baluew nporpamMmMc
6yaeT ycTpocHa xpoBaBas pe3Hs. UTobul IToro uisbexarb, BbI AOAXHLI omywaTs ccbs
WINHOHOM W HMCTb HCPBbI aBTOrOHUIMKA.

MoaAnr@rxaTop Qynxuni npcpuisanus Typ6o Cu

Xors cTanaapt ANSI atoro M uc Tpebyer, Typbo Cu BxalowacT cREUHAABHLIA
MOAMMDUKATOP THUNA (PYHKUHH, KOTOPLIM Ha3LIRACTCA interrupt M MO3BOASCT MCNOABL30BaTh
dywxuun  Cu 8 xauecrnc  TSR-nporpamm. (BoAbIUMHCTBO  OCHOBHBLIX  pa3paboTumxon
xOMNMAATOPOB CH NO BCEH BEPOSITHOCTH BKAIOYAT ITO CPCACTBO B cBoM byaywiuc paspaborkm,
NOCKUAbKY 3TO OYCHB BaXHOC paciuupcHuc). Hanpumep, npeanoroxum, 4To PyHxkuus test()
HenoabayeTca AAR ob6paboTxu npephiBanui. B 3TOM cAy4ac Bbl AOAXIDBI OIPCACAMTB €€ Tak,
xaKk f10xa3aHo HMXe. [TapaMeTpbl, OMHCLINAIOUIME 3HAUCHHA COOTRCTCTRYIOUHMX PETHCTPOB BO
BpPCMH 1IPCPLIBAHUA, HC HYXHO OMNPCACAATb, CCAM OHH HE BYAYT HCNOAB30BATBCS.

void interrupt test(bp, di, s1, ds, es, dx, cx, bx,

ax, 1p, cs, flags)
unsigned bp, di, si, ds, es, dx, cx, bx, ax, 1p, cs. flags;
{

OynxuMa  interrupt  aBTOMATHUCCKH COXPaMSIET 3HAUCHMS  BCEX PErMCTPOB M
BOCCTaHABAHBACT MX MEPCA BO3BPaTOM YNPABACHHA Bbi3t ¢ nporp. . ITa PpyHxuun
HCNOAB3YCT AAA BO3BpaTa ynpaBacHHR xoMaHAy IRET BMccTo ofbiuHOM B TakoM cayuac
xoManabl RET.

B NpPCACTaBACHHBIX B AQHHOM KHHIC NPHMEpPax MOAHMHUXaTOp intcrrupl NPUMEHSIETCH
TOABKO AAR TEX (PYHKUMA, KOTOPbiC MCMOABL3YIOTCH B KauecCTBC TOYCK BXOA2 B NPOrpaMMbl
obpaborku npepbiBannin TSR-nporpamm.

EcAM Ball KOMITHASTOP HE IOAACPXHBACT MoAMQMKaTop interrupl, To vam Hcobxoanumo
HanucaTh Ha acceMbacpe HEGOABLION MUTCPPCHCHBIN MOAYAb, XOoTOopbid byaeT coxpamsTh
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3Ha4YCHUSI PEIUCTPOB, MCPEYCTAHABAMBaTbL pa3p npept M, a 3aTeM BbI3bIBaTb
cooTBCTCTRYIOUYIO QyHKUHIO CH. AAS BbixoAa M3 uon.y/m HEOBXOAMMO HCMOAB30BaTh
xomanay IRET. CpeacTBa co3AaHMA (yHKItMA HA A3bIKE acceMbACpa Pa3AUUHBI AASL Pa3HbIX

KOMITHARTOPOB, Tak 4TO YUTAATE UMEIOULCCCR Y BacC pyXOBOACTBO MOAB30BaTEASf.

O6umuia nAaan TSR-nporpamMmu

Bec TSR-nporpaMmbi 06bItHO cOCTOAT U3 AByx pa3aeaoB. [lepBan wacTh ucnoab3yercs
AAR uHMuuaau3saumu TSR-nporpammul 4 Bo3BpaTa ynpasacina DOS nmyTeM ucnoab3sobaHus
peenTepabcABHOrO CUCTEMHOrO BbLI3OBa. 3Ta 4YacTh HE BLINOAHSETCH A0 Tex fop, foka He
BO3HMKAET HcobXxoauMOCTB B nepc3arpysxc nporpammbl. IMpu 3ToM npousBoanTes 3anuck
aApcca Touxu Bxoaa TSR-nporpaMmbi B COOTBCTCTBYyIOMICE MECTO TabAMItbl BexTOpoB.

BTopas, NpUKAAAHARA 4acTh, TCA POpMHUP n3obpaxcumn. Mpu atom
NOYTH BCCIA2 HCMOABL3YIOTCA OKHA, 3 CACAOBATCABNO, H NPOrpaMMbi yripaBAcHUs oxHamu. Mpu
2TOM u300paxeHMC Ha IKpaHC BOCCTaHABAHRACTCH MOCAE 3aBepuicHUa paboTbi MpMKAasHON
4acTU nporpaMmbl. CACAYCT NOMHUTBD, UTO y boabwmiicTBa TSR-nporpamMm npuxaaaibie YacTn
NPCACTaBARIOT €060 yTHAMTBI BopMHpURaMA u3o6paxeHns, Kak Yy mporpaMMbi THNa
"3aIIMCHOM KITMXKKU" UAM “KaabkyAaRTopa”. [locae cBocro 3aBepuIcCHHMA OHM BOCCTallaBAMBAOT
n300paxcine 1Ha JKpaHE B TOM XC BHAE, KakKHM 0110 OblAO MEpEA 3anycKOM ITHX NPOrpamMM.

HcnoAb3osanne NPCPLIBAHRA NMCYATH 3Kpana

Bea ", npept , xoTopoc Hauboaee npocTo “ykpactTh™ y DOS, asasctes
fIpCpLIBaNKC 1HOMCP 5. 310 NpepbiBalue Bbi3bLIBaeTCA NpH HaxaTuM xaasuuim PT SCR. Ecan
BLl FOTOBLI MOXCPTROBATL (QYHKUMEH MEYaTH IKpala, TO MOXKETE 3aMEIUTbL aApPcC ITOM
nporpammbl B8 Tabaune sexTopon aspecom Bawuci TSR-nporpammbui. Taxum obpasom, npu
xaxAoM naxaTun xaaBum PT SCR OyaeT Bbi3biBaTbesn Bauta TSR-nporpamma.

MpuMcpoM Taxoit NPOrpaMMBl ABAACTCA PEC3UACHTHLIM KaAbkyARTOp. MporpaMmus Aas
paboTbl ¢ oOxkHaMWU M NpPOrpaMMa KaAbKYAATOpPa W3 pa3AeAa 2 NPUBOAATCH 3ACCb C
HCKOTOpbIMU 1icBoABIIMMU H3MeHEUNAMM.

PasaAcA uunnnaAnsanum

Pa3’AcA MHHUMAAM3aUK MPOrPaMMbl PCIHACHTHOMO KaAbKYASiTOpa oucHb hchGoabiuon
M ILCAMKOM [1OMCILACTCA B HUKCCAEAYIOULCH (YHKIMH main().

void interrupt tsr_ap(); /* exoa 8 npuxaaanyo nporpammy */
main()

struct address {
char far *p;

/* aapec NpepuBanun nevatu dkpawa */

struct address far *addr = (struct address far *) 20;
addr->p = (char far *) tsr_ap:

set_vid_mem();

tsr(2000);
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TSR-nporpaMMa MEpBbIM ACAOM AOAXHA 3aMCHHTB aApcc nporpammbl obpaborkm
NpEpLIBaHUA 5 yka3aTeAcM QYyHKUHM, onpeacacHiion B camon TSR-nporpamme. EcTh Heckoabxo
cnocoboB u3aMeHelHA aspeca B TabaHilc BexTOpHLIX npepbiBauni. OAMN H3 cnocobos cocToMT
B MCMOAB30BAHHM CHCTEMHOrO Bbi3ona DOS. OAHAKO HEYAODCTRO MCMOABL30BaHHUA DYHKIMK
DOS 3axAlodacTc B TOM, 4TO oHa TpchycT 3aAaliMsi 3HauEHUS AAPCCHOrO CCrMeHTa B
peructpe ES, xoTophit HcaocTynen 1pH Hcnoab3oBaluH  Qyuxuuu int86(). HexoTopwic
KOMNMARATOPLI, xak Hanpumep Typbo CH, BKAKOHAIOT clieuMaAbHbie PYHKILHH, NPEAHA 3HAUCHIBIC
AASl YCTaHOBXH aApcca B Tabauue npephinanun. Oanaxo cr10cob, npcasaraeMoin 3accy, byacr
paboTaTh NpH HCMOAB30BaHHH 1IPaK THYCECKH A1060ro KOMITHAITOPa. PyHKkumMa tsr_ap() ABARCTCA
TOYKOM BXOA2 B TNPHKAAAHYIO 4YacTh TSR-uporpammui. OHa HcNoAb3yeT yka3aTeAb Ha
coaepxuMoe TabAnUbI BekTOpoB, cooTReTcTRyONICE Npepuisatnio 5. (Hanomuiaem, uto BexTop
5 pacrnioaoxex mno aapecy 20(4x5) B Tabauie, 110¢KOAbKY KaXABLIH BCKTOp MMceT pa3mcp 4
6airta. HexoTopbic TSR-nporpamMmbi BOCCTalaBAMBalOT HMCXO0ANIOE 3MaucHue aapcca. Ho npw
MCMOAB30BaHHH MPHBOAHMDIX 3AECH MPOrPaMM Bhi AOAXHLI DYACTe nepesarpyxaTb cHCTCMy,
4TOOb! BOCCTaHOBHTE HCXOAHLIC 3HAUCHHA BEKTOPON IIPCPhIBAIMA.

B NpeALIAYUIHX pa3AcAaX, MPOBCPKA PCXUMa PabOTbI BHACOCHCTEMLI NPOUIBOAHAACH
AHHAMMUYCCKH TEMH MNPOrpaMMaMH, KOTopbic ¢ NcH paboTaan. QAlako B AalHOM cAy4ac IT0
HEMPUMEHHUMO, NMOCKOABKY TpebyeT Mcioab3oBalMs cHcTeMHLIX BhidosoB DOS. BMecto sToro
3HaueHHE TA0DaALHOro yka3aTcAfl vid_mcm  ycTallaBAMDacTCa ¢ 1OMOMIBIO  YHKIMM
set_vid_mem, npusoAMMON HuXeE.

:et_v!d_mem()

int vmode;

vmode = video_mode():

1f((vmode!=2) 88 (vmode!=3) && (vmode!=7)) (
printf(~“video must be in 80 column text mode”);
exit (1);

/* ycTawoBuTbL COOTBETCTBYDMMA aAPEC BWAEONAMATW */
1f(vmodeee7) vid_mem  (char far *) 0xB80000000;
else vid_mem = (char far *) 0xBB000000;

HaxoHel, BbIXoA H3 QyHKILHM mMain() OCYUICCTBARCTCA NyTeM obpaulciina K QyHKIMH
tsr(), npuBeACHHON HHUXC.

/* 3a8epEMTL BUNOANEWHE, HO OCTABMTL PEIWAEHTHOR */
tsr(size)
unsigned size;

union REGS r;

r.h.ah = 49; /* 3asepauTo w OCTaBMTL pe3uaexTwOR */
r.h.al « 0; /* xoas sosepara */

r.x.dx = size;

int86(0x21, &r, &r):

MapameTp size, onpeacasemuin B perucTpe DX, Hcnoab3syetrca aaf Toro, 4Tobbi
coobumTs DOS, cxoabko MamaTu TpcbyeTen aan pasmeutcuusa TSR-nporpammbi. Pasmep
NaMATH onpeacafcTca B 16-6anTHuLix naparpadax. HMuoraa 6biBacT TPyAHO ONPEACAHTS,
CKOABKO MaMATH HEOBXOAMMO Aafl pa3meutcnua nporpammbl. U ccau B 2ToM cayuae Bbi
Pa3ACAMTC pa3Mep 3arpy304HOIrO MOAYAS BallicH fporpammbl (danaa c pacumpennem EXE)
Ha 16, a MOAYUCHIIYIO BCAMUHHY YMHOXUTE Ha 2, To DyaeTe 3acTpa 1 0T 6xu. Touno
OMNPEACAHTD pa3Mep 1HCOBXOANMON MaMATH TPYAIIO, MOCKOABKY 3arpy30UHBLIC MOAYAH HacTHMIO
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HaKA2ABIBAIOTCA APyr Ha Apyra npu 3arpy3ke W HcobfizaTeAbHO pa3MeuialoTca B
uenpephiBion obaactu. (Ecau Bbl HaMepeBaTCCh MPOAABaThL CBOM NPOrpamMMbi, TO HaBEpHAKA
xoTcaM 6bl 3HaTBL TOWHO, CKOABKO noTpebyeTca NaMATH, 4TOObI HE 0Ka3aTbCA CAHWIKOM
pacTounTeAbtibiM. Hauboace npocTo 3T0O MOXHO ONPEACAUTD IKCMCPUMENTAABHBLIM nyTem). Koa
BO3BpPaTa, YyCTAaHaBAUBACMbIN B perucTpe AL, riepeaacTcsi cucrTeme.

Mocae 3aBepuicHun BbINOAHEHUA dyiixumu Main() npor'paMMa OCTaETCA B MNAMATH, U
HHKaKaR Apyras nporpaMMa He MOXCT ObITb 3arpyxeHa Ha €c MecTo. DTO 3HAYHT, 4TO
MPUKAAAHAA 4acTb MNporpaMmel B A0GOM MOMCHT BpeMeHM roToBa ObiTh 3anyuicHHOM
naxaTuem xaaBuwu PT SCR.

INpuxaasnas wacre TSR-nporpammu

Touxkon BXoAa B NpuKAaanylo uvacTb TSR-nporpaMmbi Aoaxna 6biTh yHkuMa Tuna
interrupt. B npeactasa HUXC [IPUMCPE 3aNYCK MPHUKAAAHON HACTH BLIMOAHAETCR MyTeMm
B1,130Ba PyHKIuM window_main().

/* Touka BXOA3 B8 NpukAaAKY® 4acTe TSR-nporpamma */
void interrupt tsr_ap()

if(tbusy) {
busy = !busy;
window_main();
busy = !'busy;

FAobaabnasn p a busy pBollayaabHO YycTanasauBaetca B 0. lMpuxaaanan
4acTb TSR-nporpaMmbi 1He ABAACTCH MOBTOPHO BXOAMMOM, CACAOBAaTCABLHO, OHA HC AOAXHA
3aMycKaTbCA ABaXAbl 33 BPEMA OAIOI0 MCMOAb Mep s busy ucnoab3aycrea xak
pa3 AAs Toro, 4Tobbl npeaoTBpaTHTL 3T0. (HexoTopble xoMnuasTopbi Cu MOryT CO3Aa3BaTh
peenTepabeablibie nporpamMmel, Ho Gec3lonacHee AAf Bac He 06cyxAaThb 3aech ITOro BoOMpoca).

B nporpaMMbl ynpaBAeHUs OKHaMM HEODX0AMMO BHECTH HEKOTOpbIC U3MCHEHUA AAR
Toro, 4Tobbi MXx MOXHO 6blA0 McnoAb3oBaTL B TSR-nporpammax. Bo-nepsbix, Heobxoaumo
CTATHYECKU PaCMPEACAATL MaMATb, HCODXOAUMYIO AAfl XpaHEHUSI TEKYUIErO COACPXMMOro
JKpaHa, NyTCM HUCMNOAL30BaHUA raobaabhoro maccusa. Bul morau MpHUBLIKHYTL X TOMY, 4TO
9Ta NaMATb PacpeACAAAaCh AMHAMHUYECKH, HO AalHbIN 6 3aech PHIOAEH, BCACACTBHUC
TOro, 4TO (PYHKUNH AHWHAMUUECKOTO PACTIPEACACHHA HCTIOABL3YIOT CUCTEMHBLIN BbI30B, KOTOPbIH
HeaoryctuM B TSR-nporpammax. Mo 3Ton xe npuuuuc dyHxuus go_to_xy() He moxeT bbiTh
HCNOADL AAR p s xypcopa. Haxoneu, cTaHaapTHbie Cu-QyHxuun sscanf()
u sprintf() Takke He MoOryT 6uITB McnoAb 1 (no xpannen mepe, 8 Typbo Cu), notomy
UYTO TakKXc ocyutecTBAfioT obpautcHua x DOS. BMmecTo HUX ucnoab3yioTea ¢yHxuuu atoi() u
itoa(). MoAHLIA TCKCT MporpaMMbl PE3HACHTHOIO KAALKYAITOPA MPCACTABACH HUXE.

/* TSR-nporpamMa, uCNOAL3IYyDWAR NpepuBawue Nevatu Ikpawa */
#include <dos.h>
finclude <stdlib.h>

fdefine BORDER 1
#define ESC 27
fdefine MAX_FRAME 1
fdefine REV_VID 0x70
#define NORM_VID 7
#define BKSP 8
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void interrupt tsr_ap();

void save_video(), restore_video():

void write_string(), write_char():

void display_header(), draw_border():

void window_gets():

vold window_cleol(), window();

void calc():

char far *vid_mem;

struct window_frame {
int startx, endx, starty, endy;
int curx, cury; /* texymee noaozewne xypcops B oxwue */
unsigned char *p; /* yxaiatear Gyeepa */
char *header; /* coobmewue B8 Bepxwed wactu oxwna */
int border; /* exaouewwe/oTkAanuewne Gopaopa */
int active; /® axTusauun/aAeaxtusauws oxua */

} frame[MAX_FRAME]:

char wp(4000): /* Gyoep Aan xpawewun Texymero COAepPIMMOro dxpawa */

/* busy ycrauosaewa 8 1, €Cau NpPOrpamma 8xTuBna, wwave - 8 0 */
char busy = 0;

main()

struct address {
char far *p;

/* aapec npepwsawun nevatu axpawa */
struct address far *addr e (struct address far *) 20:
addr->p = (char far *) tsr_ap;
set_vid_mem():
) tsr(2000);

set_vid_mem()

int vmode;

vmode = video_mode();

1f((vmode!=2) 88 (vmode!=3) 88 (vmode!=?)) {
printf("video must be in 80 column text mode”):
;x!t(l):

/* ycrawosute coovserceyommd aapec suaeonamatu */
tf(vmode==7) vid_mem = (char far *) 0xB0000000:
else vid_mem = (char far *) 0xB8000000;

}

/* touka BXOA2 B NpuKABANYD uacTe TSR-nporpammu */
votd interrupt tsr_ap()
{

1f(1busy) {
busy = tbusy;
window_main();
busy = lbusy;

}

/* 3asepuntb, WO OCTABUTL peImaewinoR */
tsr(size)
unsigned size:

union REGS r;
r.h.ah = 49; /* jasepuntb, WO OCTaBMTL peawaentwoRd */
r.h.al = 0; /* xoa so3dspara *
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r.x.dx = size;
intB6(0x21, &r, &r);

window_main()

/*® nepBuM AeAOM, CO3AATB CTPyxTypy oxwa */
make_window(0, * Calculator “, 8, 20, 12, 60. BORDER):
/* AAR 8KTUBAUMM ONUCANNOrO OKWA WCNOAb3yATe window() */

calc();
Jenene arenna weaean,
/* Oyukumu ynpasaewun OKuaMu */
/t.. - - "."t.l!l"'..'..'/

/* BuBecTw Wa 3kpaw Cnyckaoweecn mewo */
voird window(num)
int num; /* womep okwa */

int vmode, choice,
int x, y;

/* cAeAaTo OKHO aKTuBWuM */

if(!frame(num) .active) { /* ucnoaesyerca we noctoawwo */
save_video(num); /* coxpawute Tekyuma Ikpaw */
frame(num) .active = 1; /* ycrawosutb @Aar axkrtuswoctu */

{F(Frame[num] .border) draw_border(num);
display_header(num); /* sweectu okwo */

}

/* CosaaTe cnyckaoweecq okwo
ecau OkHO MOXeT Guto Co3AaNO, BO3Bpamaerca 1;
uHaue Bosspauaerca 0.
-
/
make_window(num, header, startx, starty, endx, endy, border)
int num; /* womep okwa */
char *header; /* texct jaroaoexka */

int startx, starty; /* xoopauwaTw X,Y aesoro sepxwero yraa */
int endx, endy; /* xoopauwatu X,Y npasoro wuxwero yraa */
int border; /* 6e3 Gopaopa ecau 0 */

register int i;
int choice, vmode:
unsigned char *p;

1f (num>MAX_FRAME) {
window_puts(0, “Too many windows\n™);
return 0;

}

1f((startx>24) || (starty>78) || (starty<0)) ¢
window_puts(0, “range error”);
return 0;

1f((endx>24) || (endy>79)) |
window_puts(0, “window won't fit");
return 0;
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/* co3AaTL CTpyKTypy OKHa */

frame[num) .startx = startx; frame(num).endx = endx;
frame(num) .starty = starty; frame[num).endy = endy;
frame[num] .p = wp;

frame(num] .header = header;

frame[num) .border = border;

frame[num] .active = 0;

frame(num] .curx =« 0; frame(num].cury = 0;

return 1;

}

/* AeakTuBMPOBATL OKHO W YA8AMTL €ro C 3IKpawa */
deact ivate(num)
int num;
{
/* yctauosuTe Kypcop 8 Aeswd Bepxwud yroa */
frame(num) .curx = 0;
frame(num] .cury = 0;
restov:e_vtdeo(num);

}

/* BuBeCTW 3aroAOBOK OKW& 8 COOTseTcByomwee noae */
void display_header(num)
int num;

register int 1, y, len;
y  frame[num).starty;

/* BWNMCAWTL TOUHOE IHAUEHME LUEWTPABHOR NOIMUWM 3ArOAOBKA
eCAW OTPMUATEABHOE - 38roA0BOK e WoxeT GuTo swseaew
*
len = strlen(frame(num].header);

len o (frame(num).endy - y - len) / 2;
if(len<0) return; /* don’'t display it */
y =y +len;

write_string(frame(num). startx, y,
frame[num) .header, NORM_VID):

void draw_border(num)
int num;

register int
char far *v, far "t;

v = vid_mem;
tev;
for(isframe[num).startx+l; i<frame(num).endx; i++)
v +2 (i*160) + frame[num].starty*2;
*ves = 179;
*v = NORM_VID:
v et
v += (1*160! + frame([num).endy*2;
Tves « 179;
*v = NORM_VID;
vt

.

}
for(i=frame[num) .startysl; i<frame(num).endy; i++) {
v += (frame[num] .startx*160) + 1°2;
*ves = 196
*v = NORM_VID;
vet;
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v += (frame[num] .endx*160) + 1*2;
*ve+ = 196;

*y = NORM_VID:

vt

}

write_char(frame[num).startx, frame[num).starty, 218, NORM_VID):
write_char(frame[num).startx, frame[num].endy, 191, NORM_VID):
write_char(frame[num].endx, frame[num]).starty, 192, NORM_VID);
write_char(frame[num] .endx, frame[num).endy, 217, NORM_VID):

}

Jrevenvencnarrnnccnannnnn s .

/* Dxowwne Qywkuwn ® oAa/ouooAa */

[reerrvessanvacannnnes SRR L e T L e ]

/* BuBECTM CTPOKY HAYMMAR C TEKYWEA NO3WUMK KypCOpa
ONMCAMMOro OKHWA.
Bo3aspartute 0 ecam oKwo ne akruBwoe;
w1 B NpoTMBNOM Cayuae.

¢/

window_puts(num, str)

int num;

char “str;

/* ybeauTocR, uTO OKWO aKkTuswoe */
1f (*frame(num] .active) return 0;

for( ; *str; stre+)
window_putchar(num, *str);
return 1;

/* BuBecTu CHMBOA B TeKywyo NOIMUMD KypCOpa
ONUCAHHOro OKHa.
BosepaTtute 0 ecau OKWMO We akrtuswoe,
u 1 8 npoTuBHOM CAyuae.

*/

window_putchar(num, ch)

int num;

char ch;

register int x, y;
char far *v;

/* y6eautoca, 4ro OKHO akTuewoe */
if(!frame[num).active) return 0;

x = frame[num).curx + frame[num].startx + 1;
y = frame[num).cury + frame[num].starty + 1;

v = vid_mem;
v += (x*160) + y*2; /* swuucaute appec */
if(y>=frame[num] .endy) {

return ';

1f(x>=frame (num] .endx) {
return 1;

if(ch=="\n") { /* cumsoa nepexopa ua wosyn crpoky */
X+

= frame[num].startx+l;
v = vid_mem;
v += (x+160) + y*2; /™ ewuucauts appec */
frame[num] .curx++; /* unkpementuposate X */
frame[num) .cury = 0; /* cbpocurs Y */
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}
else {
frame (num] .cury+s;
*ves = ch; /* susectu cumsor */
“ves = NORM_VID; /* wopwaabHwe atpubytu cumsoaa */

window_xy(num, frame(num).curx, frame[num].cury);
return 1;

/* YcTanoBKa KypCOpPa B 38AAHHYD NO3IMUMD OKHA.
Bosspamaer 0 npu BuxOAE 38 rpawuuy;
He HOAb B NPOTMBWOM CAyuae.

¢/

window_xy(num, x, y)

int num, x, y;

1f(x<0 || x+frame[num).startx>=frame(num).endx-1)
return 0;

1€(y<0 || y+frame[num).starty>=frame[num].endy-1)
return 0;

frame[num) .curx = x;

frame[num) .cury = y;

return 1;

/* Cuntate cTpoky u3 okwa. */
vo1d window_gets(num, s)

int num;

char *s;

char ch, “temp;

temp = 3;
for(::) {
ch = window_getche(num);
switch(ch) {
case ‘\r': /® wazara xaaswma ENTER */
“s='\0";
return;
case BKSP: /* sodspar */
1f(s>temp) { .
s--;
frame[num) .cury--;
1f(frame[num) .cury<0) frame(num).cury = 0;
window_xy(num, frame(num].curx. frame(num] .cury):
write_char(frame(num) . startxe frame[num).curxel,
frame [num] .starty+frame(num] .curysl, * *, NORM_VID);

break;
default: *s = ch;
s+

}
}

/* BBOA CMMBOAS C XABBMATYPH B OKHO.
Bosspamaer noawwA 16-paspRANLIA CRAW-KOA.
window_getche(num)

int num;

union tnkey {
char ch(2]:
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tnt 1;
}e:

tf(1frame(num] .active) return 0; /* oxwo we axtuewoe */
window_xy(num, frame(num].curx, frame[num].cury);
e.1 = bioskey(0); /* esectu cumeoa ¢ xaaBuarypu */

1f(c.ch(0]) {
iﬁ.icﬁ(l.ch[o)) {

case ‘\r’: /* waxata xaasuwa ENTER */
break;

case BKSP: /“solspar */
break;

default:

tf(frame(num) .cury+frame(num) .starty < frame[num) .endy-1) {

write_char(frame[num).startx+ frame[num).curxsl,

frame[num) .starty+frame(num) .cury+l, c.ch[0]. NORNM_VID):
frame[num) .curyes;

1f(frame[num).curx < 0) frame[num].curx = 0;
1f(frame[num).curx+frame(num).startx > frame(num] .endx-2)
frame(num} .curx--;
window_xy(num, frame[num).curx, frame[num).cury);

return c.i;

/* OuucTuTe A0 KOWUA CTpOKM */
void window_cleol}(num)
int num;

register int {, x, y;
x = frame(num).curx;
y = frame[num].cury;
window_xy(num, frame(num).curx, frame(num).cury);

for(taframe(num).cury; i<frame[num).endy-1; 14+)
window_putchar(num,’® ');

window_xy(num, x, y);

~
»

NlepeMecTuTe Kypcop W8 OAWY CTPOKY BBepx.

Npw YCNEwHOM 33BEPEEHNH BEPHYTb HEKYALCBOE 3NAuenue;
€ npotueHom cayuae - 0

.

window_up 1 {ne(num)

int num;

1f (frame(num) .curx>0) {
frame(num) .curx--;
window_xy(num, frame(num).curx, frame[num).cury);
return 1;
}

return 0;

/* NepeMecTuto Kypcop wa OAMY CTPOKY BHM3.
Mpu ycnewxom saeepwenun BEPHYTb WEKyAEBOE 3IKAuEeHMe;
8 NPOTUBHOM CAywae - 0.

*/
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window_down1ine(num)
int num;

1f(frame[num) .curx<frame[num] .endx-frame[num] .startx-1)
frame[num) .curx++;
window_xy(num, frame[num).curx, frame[num].cury);
return 1;

return 1;

/* mepuyTecR Ma OAMY NOSwuwo Hasap */
window_bksp(num)
int num;

if(frame(num).cury>0) {
frame(num] .cury--;
window_xy(num, !rame[num] curx, frame(num].cury):
window_putchar(num, * °);
frame [num) .cury--;
window_xy(num, frame[num].curx, frame(num).cury);

}
}
/n.'tttttto..'.......'tt't..tn'o’ntto steeccanssssnranannany
/* Aonoaunteasuwe Qynxuun Y]
[reessannan asenane seescsscassennancean

/* BuBecTM CTPOKY C yCTawOBAewWumMu atpubytamm */
vold write_string(x, y, p. attrib)

int x, y;

char *p;

int attrib;

{

register int
char far *v;
v = vid_mem;
v += (x*160) + y*2: /* swumucante sapec */
for(tey: *p; 1¢4)

*ve+ = *pes;  /* pusecim Cumsoa */

“ves = attrib; /* swsectu atpubytw */

}

/* BuBECTH CHMBOA C YTaHOBAGHHbMM aTpubyTamwm */
void write_char(x, y, ch, attrib)

int x, y:

char ch;

Z"t attrib;

register int f{;
char far *v;

v = vid_mem;

v += (x"160) +y*2;

“ves = ch; /" susecTu cumson */
) *v = attrib; /* susectu avpubytw °/
/* Coxpanute coaepxumoe obaactw akpawa */
void save_video(num)
int num;

register iInt i,J;
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char far *v, far *t;
char *buf_ptr;

buf_ptr = frame(num].p;
v = vid_mem;
/% tev; */
for(i=frame[num].starty; i<frame[num].endy+l; i++)
for(j=frame(num].startx; j<frame(num]).endx+l; j++) {

t e (v+(3J*160) + i*2);
“buf_ptres = “tes;
*buf_ptres+ = *t;
*(t-1) = * '; /* ouucTuTe okHO */

}

/* Boccranoeute coaepxumoe 06aactu sxpawa */
void restore_video(num)
int num;

register int §,§;
char far *v, far *t;

char “but_ptr;

but_ptr = frame[num].p;

v = vid_mem;

tav;

for(izframe[num).starty; i<frame[num].endy+l; i++)
for(j=frame[num].startx; j<frame(num].endx+l; je+) {

v et

v += (j*160) + i*2;

“ves = *but_ptres; /" sweectu cussoa */

“v = *but_ptre+; /* pusectn atpubytw */

frame[num).active = 0; /* soccranoeute wiobpazewne */
/* Bolepauaer xkOA Texyuero suaeopexuma */
video_mode()

union REGS r;

r.h.ah =15; /* noAyuuTe xOA BuAeopezuma */
return int86(0x10, &r, &r) & 255;
}

[oeennsasnscanncnnnne

K8AbKYARTOD
..'...'.......0'.'.'."..'""..".".....'....'..."...'./

#define MAX 100

int *p; /* yxasareas crexa */

int “tos; /* yxalaTeas BepwuHu CTexa */
int *bos; /* yxaszareab AWS CTexa */

char in[80). out(80);
int stack[MAX];

/* CtexoewR, C NOCTPWKCHOA 38NUCLD KaAbkyAfTop
Ma ueTupe Qywkuuum */

Zoid cale()

int answer;
int a, b;
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p = stack:
tos = p;
bos = p + MAX - 1;
window(0);
do {
window_xy(0, 0, 0);
window_cleol(0);

window_puts(0, " : "); /* npounrep xarexyanrtops */
window_gets(0, in);
window_puts(0, “ \n “);
window_cleol(0);
switch{*in) {
case ‘+°:
a =« pop():
b = pop():
answer = 3 ¢+ b;
push(a+b):
break;
case ‘-':
a = pop():
b = pop();
answer =« b-a;
push(b-a);
break,
case ‘*':
a = pop():
b = pop():
answer = b*a;
push(b*a):
break:
case ‘/':
a = pop():
b = pop();
1fla==0) {
window_puts(0, “divide by 0\n");
break;

answer = b/a;

push(b/a);

break;

default:
push(atoi(in));
continue;

itoa(answer, out, 10);
window_puts(0, out):
}  while(*in);
deactivate(0);

/* NomecTute yucao B Crex.
Bo3epatute | npu ycnemwom sasepmexum;
L °. €CAW CTEeR NepenocANeN
.
/
push(1)
int f;

1f(p>bos) return 0;
‘pe i

pet;

return 1;

}

/* W3sreub Bepxwud IAeMENT CTexd
Bosspatute 0, ecam crex nyct.
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*
pop()
{

p--i

if(p<tos) {
+4;
return 0;

return *p;

Bbl MoXcTe cpa3y BBOAHMTL 3Ty nporpamMy B IBM. Aas Toro, uTobbi ycTaHOBHTH
IIPHKAAAHYI0 HaCTb, 3allyCTHTC CC Ha BbLINOAHCHHC. AAl BLI3OBA KAABKYASTOPa HaXMHTC
xaasuuty PT SCR.

HcnoAb3aoBauue NMPEPLIBAHHA NO HAXATHIO KAABHIUH

MpepbiBaliue Ne4aTH IKpaHa oOuEHb fIPOCTO HCMOAL30BaTL, HO y HEro €CThb TpH
KpymiibiX HCAOCTaTKa. Bo-ficpBLIX, OHO MO3BOARACT OLITHL PC3HACHTIILIM B CHCTCMC TOABKO
npukaaanon yactu TSR-nporpaMmii. Bo-BTophLiX, Bbl 11C MOXETC MPH ITOM MOAL3OBATHLCH
fic4aThio 9Kpana. B-TpeThHX, 3To peuichiue npobacMbl "B A0D6", M 110TOMY 0110 HC OueHB
xopouee. Aydmnm criocoboM 3anycka TSR-niporpaMMil ABASETCS HCIIOAb30BaHKE MpPEPhiBaliHA
9 No HaXaTHIO KA Mpept 9 BLINCAUNCTCA NPH KAXKAOM HAXKATHH KAABHUIM Ha
KAaBHaType.

Mpn ucnoab30BaHnK npcphianus 9 Aas 3anycka TSR-nporpaMm A0AXILL cobAlOAaThCS
CACAYIOULHE OCHOBHbBIE 110AOKEHHS. Bo-riepabix, Bol A0AXHBL ricpenicaTh aApec M3 Tabauib
PEXTOPOB, COOTBCTCTBYIOLIKA fpepbiBaiinIo 9, B Takoe MecTo TabAMILLI, KOTOpoe coOTBETCTBYET
neucrioab3dyemomy DOS npepeidanmio. Met 6yacM ucnoabsoBaTh npepuiBanue 60. 3arcm,
3aHECHTC aApec TOYKH HXoAa B Bawy TSR-niporpamMmy no aapecy npcpbisavust 9 8 Tabauuc
sBexTopos. IMocae 3anycka pawa TSR-nporpaMMa ncpnbiM ACAOM BLIBOBCT UYcpe3 NPEpbIBaHHC
ApanBEp BBOAA € KAABHATypbl. 3aTeM MpPOBEPACTCSH, HE COOTBETCTBYCT AM BBEACHNbLIH CHMBOA
"rOpAYEH KAABHILC", KOTOPasA MCMOAL3YETCH AAS 3allycka fpuxAaanoit YacT TSR-nporpamMmes.
EcAM cOOTBCTCTBYCT, TO MPUKAAANAS YacTh HAUMIIAET BLIMOAIATLCH, B MIPOTHBHOM CAyvac
HMKAKOI'0 ACHCTBHA Mc npon3soauTcs n TSR-nporpamma acakTusupycTcsa. Takum obpa3om,
fIPH KaXKAOM HAaXAaTHH MPOHCXOAHT obpautenne K QyiKiLUK, pcarupylolich Ha 1aXaTHe KAaBHLY,
1o npukAaanas 4acTb TSR-nporpaMMbl 3anycKaeTcs TOABKO fIPH HAXaTUH ONpPEAECAECHHOM
KAQBHILIN.

Henoas fipept M0 HAaXATHIO KAJBHILKM MMECT ABa fPEHMYLILECTBA.
Bo-ncpabix, NpH ITOM HET IIHKAKOM NOTCPH (PYHKUMOHAABHbLIX RBO3MOXHOCTEH. Bo-BTopbix,
HOSIBASICTCS BO3MOXHOCTB HCIIOAL30BaThb OAHOBPEMCHIO HCCKOABKO Pa3AHUHBLIX MPHKAAANbIX
4acrch TSR-nporpaMMbi, BLIZOB KOTOPbLIX OCYUICCTBASICTCA HaXaTHCM COOTBETCTBYIOULHX UM
pad3AnuHbIX “ropaunx xaasuw’. [pcacTasaciuas B  AauioM pa3acac TSR-nporpamma
HCNOAB3YET ITY BO3MOXIOCTbD M BKAIOHWACT B CBOM COCTAB M "KAABKYASTOP™, M “3anHCHYI0
KHHMXKY" (M3 pa3AeAa 2), KOTOpbic BbI3LIBAIOTCA OTAEABNO APYI' OT Apyra.

Mpcxae, 4cM HCMNOABL3OBATBL 3Ty BO3MOXKIOCTB, Bbl AOAXILI y311aTh KoOe-4TO 06
obpaborke BIOS naxaTtui kaaBuw,

Bydep CHMBOAOB, BBEAECHHBIX C KAABHATYPbI

Kak But 3nacte, cTanaapthubic Bepcun DOS bydepu3yioT A0 15 cHMBOAOB, BBEAEHHLIX
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C KAAaBHATYpbl, YUTO MO3BOASCT BbLINOAHHTL BBOA ¢ oncpexeimeM. lpu xaxAoM HaxaTuu
KAaBMWK HacTynaeT npepbiBaHue 9. [lporpamma ISR peakumu Ha HaxaTHC KaaBuM
NPHHHMAET KOA CHMBOAA H3 MOpTa W NomecwaeT ero B bydep. Koraa sbi obpamacTecs x
dynkumam DOS naun BIOS BBoaa ¢ kaaBHaTYypht, 0bpabaTbinaeTcs Toabko coaepkumoe bydepa,
a He TeKyuice COACPXHMMoOC MOpPTa. 3TO MO3BOASET BalMM MPOrpaMMaM HCMOCPEACTBEHHO
obpabaTbiBaTh cosepxumMoc bydepa cHMBOAOB, TaKk Xc, Kak 2TO ACAalT nporpammbl BIOS u
DOS. Taxum o6pa3oM, 3TO NO3BOAAET (hYHKUWH PCaTMpOBalUA Ha HAXATHE KAABHIL Baulen
TSR-NnporpaMMbi ONPEACAATD, Obira AM HaXaTa "ropauvas KAaRWIIA", HEe YHHUTOXas NPHU ITOM
coacpxumoro Gydecpa cHMBOAOB.

Bydep BBOAa € KAaBHaTYpbl pacroAoXcH MNo aapecy 0000:041 (1054 B AccATHUION
cHcTeMe cHHCACHHS ). MMOCKOABKY MpH XKaXAOM HaXaTHM KAaBHILKH (DOPMHPYCTCA 16-6HTHBLIA
CKaH-KOA, TO AAS BBOAa 15 cumBoaoB TpebyeTcs 30 6anT. OaHako 06bIUIO HMCMOAB3ylOTes 32
6anTa, T.K. cKaH-koA kaaBuiin RETURN asTomaTHuccku aobaBasieTcs x xonuy 6ydcpa. Bydpep
OpraHH30BaH B BHMAC LIHKAHUCCKOM OUEPCAM, AOCTYN K KOTOPOWM OCYUWCCTBASIETCH uepe3
yKa3aTCAH Ha4YaAa M KOHLLA OMCPCAM. YKa3aTCAb HaUaAa yKa3biBaeT Ha CUMBOA, KOTOPLIH Obia
BBCACH MOCACAHMM. YKa3aTCAb KOHLA YKa3biBaeT Ha CACAYHOIUMH CHMBOA, KoTopbit Gyact
nepecAaH No 3anpocy Ha BBOA cumBoaa oT DOS mam BIOS. YxaszaTcAab Hauaaa XxpattMTcst 1o
aapecy 0000:041C (1052 B aecaTHuHOM c.c.). 3HauYcHMA YKa3aTeAcH Ha4aAa M  KouHla
PaKTHUCCKH HCMOABL3YIOTCH AASl MHAEKCHOW aAPECaLlMM OUCPEAH, M COOTBC TcTBye. MilAcKcy
TEKyweH NO3UUMU +30. (3To cBA3aHO ¢ 0cOGEHHOCTAMM BbIIOA! K aAp
npoitecccopom 8086). 3HaUCHMA YKa3aTCACH HaUaAa W KOHLLA OMEPEAM COBMAAAIOT B TOM CAyuac,
CCAH O4CPCAbL NYyCTa.

DyRKUHS HHHIHAAH3AUKK

Aasn npuxaaaton TSR-niporpaMMbl, MpPEeACTaBACHHOW B AalNOM pa3aeae, Tpebyercs
Hc6oablIan Mo o6beMy nporpaMMa HHHLKMAAW3auMK. OHa ohopMAcHa B BHAC (yHKuuu main(),
KOTOPan MPUBOAHTCH HHXC.

main()

struct address
char far *p;
} temp:
/* yxasateas sextopa npepusawua 9 */
struct address far *addr = (struct address far *) 36:
/* yxasareas sextopa npepwsawun 60 */
struct address far *int9 = (struct address far *) 240;

/* Nomectuto appec 06paboTRU NPEPUBAHUA OT KABBUATYPH
® sextop npepusanun 60. Ecam sexTOopa npepwsawud 60 w
61 coaepxat oaunaxoswe aapecd, 10 TSR-nporpamma we
Guaa sanymewa.

if(int9->p == (int9+1)->p) {
int9->p = addr->p;

addr->p = (char far *) tsr_ap;
'))rlntf("tsr installed - F2 for note pad, F3 for calculator ");
else
printf ("tsr application already initialized\n ");
exit(l);

-~

set_vid_mem();
tsr{2000);



fisbix_ Cu Aan n CCCHOHAAOB 95

CACAYCT OTMETHTB, 4TO AAHHAas BCPCHSl MPOrpaMMbl HC AOMyckacT, 4Tobbi ce
3anyckaau 60Ace OAHOrO pa3a B TEHYCHHE OAMOro ceaHca paboTbi. DTO cBA3aHO ¢ TeM, 4TO
MOBTOPHLIM 3aMyck MpOrpaMMbl MPUBCAET K 3aMHCH aApcca TOWYKH Bxoaa 8 TSR-nporpammy
8 TabaHIly BEXTOpPOB MO aspecy 60-ro MpepbiBaHMS, a COAECPXABIUMHCA TaM aApec MPOrpaMMbl
peakuMu Ha HaxaTue kAaBuwM GyaeT ucnopuen. Bo Bpemsa pa6orbl dyHKuMM nipoBepseTcH,
COBIaAaET AM COACPXMMOE TabAMLBLI BEKTOPOB, COOTRETCTBYyIOUlee MpepbiBaHMAM 60 M 61.
(TpcpbiBatne 61 Takxe He ucnoab3yeTca DOS). DOS o6paGaTuiBacT Bce HEMCNOAb3yeMble €10
npepbiBaHUS OAHOM W TOM Xc nporpaMmon o6paboTkH HEAONYCTHMOro npepbiBaHKA.
CacaoBaTcabHO, Nepea 3anyckoM TSR-nporpaMmbi 2Ti aaspeca 6yayT coBnasaTth, a nocae
3anycka oM ByAyT pa3AHUHbIL.

IMpuxarasnan uacte TSR-nporpamMmm

MNpumenacman 3aech Qynkuus Bxoaa 8 TSR-nporpammy asasictesn 6oace caoxmon, uem
NpH  MCIIOAB30BAHHK  IpEpbIBANUA Mo  nevaTw  IkpaHa., [lepBbiM  ACAOM  OHa AOAXHA
copMupoBaTh NpcpbiBaiue 60, AAS TOro uT0bLI BBOA € KAABHATYpbl OCYLUECTBASACSH
CTaHAAPTHOW MNpPOrpaMMOM BBOAA. BOABUIMHCTBO KOMNHMAATOPOB CH HMET QyHKLMIO
rcucpaunn npepbisanus. B Typ6o Cu 3To dyHxumsa geninterrupt(), mapamcTpoM xoTOpo#
ABAACTCSI HOMEpP TOro MpEpbIBaHWS, KOTOPOC Bbl XOTHTE Bbi3BaThb. [locae Bo3spaTa M3
npcpbisanns 60 Bawa QYHKUHSI AOAXIA MPORCPHTH COACPKMMOE OUEPCAM, AApecyeMoe ¢
1OMONLBIO YKA34TCAA HAYaAa, Ha MPEAMET TOro, HC ObiAa AM HaXaTa "ropsAuasn KAasHwa®. Aas
NPCACTaBACHHOR 3ACCH MPOrpaMMbl  “ropAuuMi’  aAsasiioTca xaasuum F2 u F3 ¢
1103MILMOIIHBIMH KOAAMH 60 h 61 cooTBCTcTLeHHO. HaxaTue “ropsiven KAaBMILN® ACAXHO GbITH
obuapyxeio npcxae, uem ynpaBachue GyAeT 11€pCAAHO TMPUKAAAHOM HAacTH MpPOrpaMMbl.
TFaobaabian nepcMcHHas busy HCMOAB3YCTCA AAS TOr0, UTOBL! NPEAOTBPaTUTH OAHOBPEMEHHOC
HCNOAB30BAalMC  ODEHX  MPHKAAAMLIX  YHaCTCH  MPOrpaMMbl, MOCKOABKY  60ABUWHHCTBO
KxoMuMasiTopoB CH HE O3BOAAIOT CO3AaBaTh MOBTOPHO-BXOAHMbIC nporpaMmbl. Ecan oaHa
M3 MPUKAAAUBIX HaCTCH aKTUBHA, TO APYFrOH 4HacTH aKTHBAllMS B ITOT MOMCHT 3amnpelicHa.
PQyuxumsi tsr_ap() NPUBOAHTCA HHXC.

/* Touxa BXOA3 B NPUKABAHYO 4acTo TSR-nporpammw */
void nterrupt tsr_ap()

char far *t = (char far *) 1050; /* aapec yxka3zarteas 3aroaoska */
geninterrupt(60);
1f(*t 1= *(t+2)) { /* ecau we nycron */
t += "t - 30 + 5; /* nepehTn x NO3MUMM CHMBOA3 */
("t == 60 || *t == 61) {
bioskey(0); /* cbpocure xaasuun F2/FS */
1£('busy) {
busy = 'busy;

CAcAyeT OTMCTHTB, YTO MapaMeTPoM (ylkitun window_main() ABASIETCA NO3HLUMOHHBIMA
KOA "I"OpSIYCH KAQBHUIK®, AAS TOrO, 4T0DbI Olta MOrAa OCylueCTBHTH BbIGOpP COOTBETCTBYMOIEH
HPHKADANOR YaCTH.

/* co3a3Te okWO */
window_main(which)
nt which:
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union inkey {
char ch[2]);
int §;
c;

int §;

char ch;

/* ®0-nepewx, COIA3TL pamxy oxwa */
make_window(0,” Notepad (F1 to exit) “, S, 20, 17, 60. BORDER);
make_window(l, " Colculator ~, 8, 20, 12, 60, BORDER);

/* wcnoab3osate window() AR axTuBaumm Co3pammoro oxmuas */
switch(which) {
case 60:
notepad();

break:
case 61:
cale():
break;

Bl MoxcTe cpa3y BBoAHTB B IBM npcacTaBacuuyio 3acch nporpammy. IMocae Toro,
xax Bbl €c 3anycTuTe, kKAasuwen F2 GyaeT BbibupaThes nporpamMma °3arnucHan KHHXKA®, a
xaasuwien F3 - “xaabxyanaTop”.

/* Nporpamma, OCTAORAACA PEIWAEHTHOR NOCAE 3I2BEPWEHUA W
MCNOAL3IYOM3A NpepwBanue 9 OT KABBMATYPW.

#include <dos.h>
finclude <stdlib.h>
f#include <ctype.h>

#def ine BORDER 1
#define ESC 27

#def ine MAX_FRAME 2
#define REV_VID Ox?70
#define NORM_VIOD 7
#def ine BKSP 8

void interrupt tsr_ap():

void save_video(), restore_video():
void write_string(), write_char():
void display_header(), draw_border():;
void window_gets();

void window_cleol(), window();

void notepad(), calc():

char far *vid_mem; .
char wp[4000]; /* Gy¢ep AAR xpawenws tTexymero
COAGPIMMOLO 3IKpana */
struct window_frame {
int startx, endx; starty, endy;
int curx, cury; /* vexymee noAoXenwe xypcopa 8 oxwe */
unsigned char *p; /* yrasateas o Gyoepe */
char *header; /* coobuewwe saroaoexa */
int border; /* sxaouewue/orTxavuenwe Gopaopa */
int active; /* suBoAWTL/HE BMBOAMTL WA 3KkpaW */
} frame [MAX_FRANE];
char in(80], out(80):
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/* busy ycraWoBAewa B 1,KOrAa NPOrpaMMa axTwBWa, wWaue - 8 0 */
char busy = 0;
main()

struct address {
char far *p;
}temp:

/* ykazateab W3 BexTop npepusawua 9 */
struct address far *addr = (struct address far *) 36;
/* yxa3areas wa 8extop npepweanusn 60 */
struct address far *int9 = (struct address far *) 240,

/* NoMectuib aapec nporpamms 06paboTkm npepuBanwuA OT KA2BUATYPH
no aApecy npepusawus 60. Ecau sextopa npepweanwd 60 u 61
COAEpPX3T OAMMAKOBWe aapeca, 10 TSR-nporpamma We Buwaa 3anywemwa.

.

/

1f (nt9->p == (int9+1)->p) {

nt9->p = addr->p;

addr->p = (char far *) tsr_ap,

printf (“tsr installed - FZ for note pad, F3 for calculator”);

} else {

printf ("tsr application already initralized\n”);

exi1t (1)

}

set_vid_mem();
tsr (800):

}
set_vid_mem()

int vmode;

vmode - video_mode();

16(( vmode '= 2) &% ( vmode !'= 3) && ( vmode '= 7)) {
printf(“video must be 1n 8C column text mede");
ex1t(1);

/* ycraWoBuib COOTBETCTBYOWMR AApec Buaeonamatu */
1f(vmode==7) vid_mem = (char far *) OxB0000000;
else vid_mem = (char far *) 0xB8000000:;

) -

/* Tocuxa 8x0A3 B NPUKAaAHYD 43cCTb TSR-nporpamms */
verd anterrupt tsr_ap()
{
char far *t = (char far *) Ox0000041A, /* aspec yxasarean 3aroaocexa */
geninterrupt(60);/* wnraro cumeon */
(%t = *(t42)) { /* ecaw we nycio */
t += *t-3045; /* nepedtu X NO3uuuu cuMeoAa */
1f(*t == 60 || *t == 61)
broskey(0); /* cbpocure xaaeuwm F2/F3 */
1f ('busy) {
busy = l'busy:
window_main(*t);
busy = lbusy;
}
}
}
)

/" 3aBepuMTb WO OCT3BWTL pe3uaentHOR */
tsr(size)
unsigned size;

{
union REGS r;
r.h.ah = 49; /* 3asepunTo w OCTaBuTo pe3uaenton */
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r.h.al = 0; /* xoa sosepata */
r.x.dx = size; /* paimep nporpammu/16 */
int86(0x21, &r, &r);

/* cosaate okwo */
window_main(which)

;nt which;
union inkey {
char ch(2]:
int i;
} e
int i;
char ch;

/* so-nepeux, CO3AaTL pamky OKHa °/
make_window(0, " Notepad [F1 to exit] “, S, 20, 17, 60, BORDER);
make_window(l, " Calculator ", 8, 20, 12, 60, BORDER).

/* wcnoab3osate window() AAR axTMBAUMM COIABHHOrO OKHa */
switch(which) {
case 60:
notepad():
break;

case 61:
cale():
break:

}

[*eteesecaancsataanttttttcttatctancettticrsttasatttectataTeseen,

/* Oyukuuu ynp .
[eestestetatiaarannntncitcacncneniassarttacttttattetasttacsinanay

/* BusecTw cnycxaomeeca oxwo */
void window(num)
int num; /* nomep okua */

/* CAeATb OKHO aKTuBMMM */

if(tframe(num) .active) { /* ucnoaviyerca we nocrosuwo */
save_video(num); /*® coxpawute TexymuA Ixpam */
frame[num] .active = 1; /* ycrawosuTe @aar axiusHoCTH */

‘f(frame(num] .border) draw_border(num);
display_header(num); /* swsectu oxwo */

}

/* Co3AaTb pamKy CNyCKAONEroCA OxMa.
Ecan pamca moxer Gure CO3AaHA, BOlBpawaertca 1,

8 NPOTUBHOM CAywae solepamaerca 0.
-
/

make_window(num, header, startx, starty, endx, endy. border)
int num; /* womep oxwa */

char *header; /* vexct saroaoska */

int startx, starty; /* xoopauwatu X,Y Bepxwero aesoro yraa */
int endx, endy; /" xoopawwadrtw X,Y wuxwero npasoro yraa */

znt border; /* 6es Gopaopa ecan 0 */

register int i;
int choice, vmode;
unsigned char *p;
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if (num>MAX_FRAME) {
window_puts(0, “Too many windows\n");
return 0;

1F((startx>24) || (startx<0) || (starty>78) || (starty<0)) {
window_puts(0, “"range error”);
return 0;

1f((endx>24) || (endy>79)) {
window_puts(0, “window won't fit");
return 0;

/* cosaate pamky */

frame[num] .startx = startx; frame(num].endx = endx;
frame[num) .starty = starty; frame[num].endy = endy;
frame(num).p = wp;

frame[num) .header = header;

frame(num).border = border;

frame[num).active = 0;

frame[num] .curx = 0; frame[num].cury = 0;

return 1;

}

/* AeaxTueupoBaTL OKHO W YAAAWTb ero C 3xpana */
deactivate(num)
int num;

/* ycTawosuTb Kypcop B Aeeui BEpXHWA yroa */
frame[num) .curx = 0;

frame (num] .cury = 0;

restore_video(num);

}

/* BuBeCTn TeKCT 3aroA08xa 8 cCooTeercTByowee noae */
void display_header(num)
int num;

register int 1, y, len;
y = frame[num].starty;

/* BuunCAWTL HAYAABHYD NO3UUWD OTHOCHTEALHO
UeHTPA 3AaroAOBKA, ECAW OTpWUATeAbHAR, TO
coobuenne He NOAXOAWT.

.

/

len = strlen(frame[num].header);

len = (frame(num].endy - y - len) / 2;

1f(len<0) return; /* we eweoAuTs ero */

y = y +len;

write_string(frame[num) .startx, y,

frame [num] .header, NORM_VID);

}
void draw_border(num)
it num;

register int i;
char far *v, far *t;
v = vid_mem;
t =v;
for(i=frame[num].startx+1; 1<frame[num] .endx; 14+) {
v +a (i*160) + frame[num).starty*2;
tvee = 179;

*v = NORM_VID:
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v =t

v += (1"160) + frame[num].endy*2;
*yes = 179;

*v = NORM_VID;

v =t

for(i=frame[num) .starty+]; i<frame([num].endy; i++) {
v ¢= (frame[num].startx*160) + 1*2;
*ves = 196
*v = NORM_VID;

vet;

v += (frame[num].endx*160) + i*2;
*ves = 196;

*y = NORM_VID;

v o=t

}

write_char(frame(num) .startx, frame[num]) starty, 218, NORM_VID);
write_char(frame[num) .startx, frame(num).endy, 191, NORM_VID):
write_char(frame[num) .endx, frame(num).starty, 192, NORM_VID);
write_char(frame[num).endx, frame[num).endy, 217, NORM_VID);

}

T T T
/* OxoWWbE @ywKuuw 8 .

Jeaserseenastanannes

WBOAS
R T )

/® BwBECTW CTPOKY NAUMWAA C TEXymed NOSuUMMW
8 CO3A3WWOM OKNWE.
Bossparuty 0, eCAm OKHO He axkTuawee,
M 1 - 8 NpoTMBNOM Cayuae.

.

/

window_puts(num, str)

int num;

char *str;

/* ybeawreco, wTO OKMO axTuswoe */
1f(!frame(num) .active) return 0;
for( . ®str; stres)

window_putchar(num, *str);
return 1;

/* BuSecTu CMMBOA B TEXYyNYD NOIMUMD KYpPCOPa
® CO3IA3HHOM OKNe
Bolsparute 0, ecaw OKHO we akTwuewoe,
w1l - 8 nporuenomM Cayvae.

.

/

window_putchar(num, ch)

int num,

char ch;

{
register int x, y;
char far *v:

/" ybeamtecs., 4to OKHO axTuswoe */
1f(!frame[num] .active) return 0;

x = frame[num]) .curx + frame[num).startx + 1
y = frame[num] .cury + frame[num).starty + 1

v = vid_mem,
v ¢+e (x"160) + y®2: /* euuucAnuTs appec */
1f(y>sframe [num] .endy) {

return 1;
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if (x>=frame (num] .endx) {
return 1;

if(ch=="\n") { /* cumsoa nepexoaa x wosoR cipoxe */
x+4;
y = frame[num).startx+l;
v = vid_mem;
v += (x*160) + y*2; /* euunucaute aapec */
frame[num).curxe+; /* wapactute X */
frame(num) .cury = 0; /* cbpocure Y */

else {
frame[num) .cury++;
*v++ = ch; /* swsectu cumsor */
*ves = NORM_VID; /* wopMarbuwe aTpubyTu cumsoaa */

window_xy(num, frame(num).curx, frame(num].cury);
return 1;

/* YCTaHOBHTL XYpCOp 8 ONPEACAEHHOA NO3IMUUM OKHA.
BosspaTuTe 0 npu Buxoae 3a rpawuuy;
W HE WOAb B NPOTUBHOM CAyvae.

./

window_xy(num, x, y)

nt num, x, y;

if(x<0 || x+frame[num).startx>=frame{num].endx-1)
return 0;

1f(y<0 || yeframe{num).starty>=frame{num).endy-1)
return 0:

frame(num) .curx = x;

frame[num) .cury = y;

return 1;

}

/* Cuutate cTpoxy W3 oxHa */
void window_gets(num, s)

int num;

char *s;

char ch, *temp;
char out(10):

temp = s;
for(::) {
ch = window_getche(num);
switch(ch)
case ‘\r’: /" waxzata xaaewwa ENTER */
*s='\0";
retuen;
case BKSP: /* so3spar wa war */
if(s>temp) {
S--;
frame[num] .cury--;
if(frame(num) .cury<0) frame[num).cury = 0;
window_xy(num, frame([num).curx, frame[num]).cury);
write_char(frame(num}.startx+ frame(num).curx+l,
frame(num) .starty+frame(num).cury-1," * ,NORM_VID);

break;
default: *s = ch;
s++;
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}
}

/* BBeCTu cumBOA 8 OKHO.
BosBpature NOANWA 16-palpRAWwA CKaW-KOA
.
window_getche(num)
int num;

union inkey {
char ch(2):
nt g

} e
if('frame{num).active) return 0; /* Oxno we akTuswoe */
window_xy(num, frame(num).curx, frame(num).cury):
c.i = bioskey(0), /* obpaborare wazarue xaasusu */
if(c.en(0)) |
switch(c.ch{0]}) {
case’\r’: /* wazata xaaswwa ENTER */
break:
cese BKSP /® sozepat wa war */
break;
default:
if(frame(num).cury«frame(num] .starty < frame(num].endy-1)
write_char(frame[num] startxe frame(num] curxel,
frame(num) starty+frame[num).cury+l. c ch(0], NORM_VID).
frame[num) .curyes;

if(frame[num) .curx < 0) frame[num) curx = 0:
1f(frame[num) .curx+frame(num).startx > frame[num).endx-2)
frame(num) .curx--;

window_xy(num, frame(num).curx, frame[num]} cury):

return c. 4,

/* OuMCTuTs AO xOWUA CTpokW */
void window_cleol(num)
int num;

register int 1V, x, y;

x = frame(num].curx;

y = frame[num).cury;

window_xy(num, frame(num).curx, frame(num).cury),

for(isframe[num) .cury; i<frame{num).endy-1; i++)
window_putchar(num,’ *

window_xy(num, x, y);

/* NepemecTuto xypcop BBepx wa OAMy CTpoky.
Bo3BpartuTe He WOAL B CAyuae ycnexa
w 0 8 nporusmoM Cayuae.

.

window_upline(num)

int num;

if(frame(num) .curx>0) {
frame(num) .curx--;
window_xy(num, frame(num).curx, frame(num).cury);
retuen 1;

return 0;
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/* NepeMecCTHTb KYpCOp BMWU3 M8 OAWY CTPOKY.
Bo3lspaTHTL He HWOAL B CAyvae ycnexa
w 0 8 npoTueHOM Cayvae.
-
/
window_downline(num)
int num;

if(frame[num) .curx<frame[num).endx-frame[num) .startx-1) {
frame[num) .curxes;
window_xy(num, frame[num).curx, frame[num]}.cury);
return 1;

return 1;

/* Wa3ap Ha OAWN CuMBOA */

window_bksp(num)

int num;

if(frame[num) .cury>0) {
frame[num) .cury--;
window_xy(num, frame[nun] curx, frame[num).cury);
window_putchar(num,

frame [num) .cury--;
window_xy(num, frame[num]).curx, frame([num]).cury);

}
T T P Y
/* AonoanuTeAbHue $yHKUMW s/

AR e L e L e L LY

/* BusecTu cCTpOKy C yKa3awHumu atpubyrtamum */
void write_string(x, y, p, attrib)

int x, y;

char *p;

znt asttrib;

register int
char far *v;

vzvid_mem;
v +s (x*160) + y*2; /* swumcauts aspec */
for(f=y; *p; 1+e¢) {
“ves = *pes;  /* 3anucate Cumsor */
*ves = attrib; /* 3anucare arpubyru */

}

/* BuBeCTW CHMMBOA C yKalawwumu aTpubytamum */
void write_char(x, y, ch, attrib)

int x, y:

char ch;

2nt attrib;

register int
char far *v;
v = vid_mem;
v += (x*160) + y*2;

*vées = ch; /* 3anucate Cumsor */

*v = attrib; /* 3anucate arpubytw */
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/* Coxpawnte obracte axpawa °/
void save_video(num)
int num;

register int i, j;

char *buf _ptr;

char far *v, far *t;

buf_ptr = frame[num).p;

v = vid_mem;

for(1=frame(num) .starty; i1<frame(num) .endy+l; i++)

for(j=frame(num].startx; j<frame(num).endx+1; j++) {

t = (v+ (J*160) + 1*2);
*buf _ptres = “tes;

“buf_ptres = *t;
*(t-1) = * *; /* owucTute oxuo */
}
}

/* Boccramosuts obaactv axpawa */
void restore_video(num)
int num;

register int 1,),
char far *v, far *t;
char “*buf_ptr,
buf_ptr = frame(num) .p;
v = vid_mem;
t o= v,
for(t1=frame([num) .starty; 1<frame(num].endy+l; 14+)
for()=frame(num).startx; j<frame([num).endx+l; je+) {
veEt;
v += (1160) + 1*2;
*vé+ o *buf _ptres; /* 3anucate cumnon */
*v = *buf_ptree; /* 3anucare arpubyrw */

frame [num) .active = 0;/* soccranosuto w3obpazewue °/

/* Bo3BpaTuTL KOA Texywero suaeopezuma */
video_mode()

union REGS r;
r.h.ah = 15; /" noaywuTs xOA Bupeopezuma */
return 1nt86(0x10, &r, &r) & 255;

AL e e L L LT T Y]

/* Oywkuum BCNANBADNUX OKOH ./

AR e LT LYY

fdef ine MAX 100

int *p; /* yxazartean clexa */

int “tos; /* yxasatean sepwunm crexa */
int “hos; /* yxajavtean Awa crexa */

int stack [MAX);

/® CrexosuA, C NOCTOUKCHOA 33AUCHO KAABKYARTOD
C NETHFLMA GYyHKUHAMK
L]

void calc()
{

int answer;
int a.b:
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p = stack;
tos = p;
bos = p+MAX-1;

window(1);
do

window_xy(1, 0, 0);
window_cleol(1);
window_puts(1, “: "); /* npomntep xaabkysatopa */
window_gets(1, in);
window_puts(l, "\n ");
window_cleol(1);
switch(*in) {
case '+':
a = pop();
b = pop();
answer = a+b;
push(a+b);
break;
case '-":
a = pop():
b = pop():
answer = b-a;
push(b-a);
break;
case '*':
a = pop();
b = pop();
answer = b*a;
push(b*a);
break;
case '/':
a = pop();
b = pop();
if(a==0) {
window_puts(0, “divide by 0\n");
break;

answer = b/a;
push(b/a);
break;

default:
push(atoi(in));
continue;

ftoa(answer, out, 10):
window_puts(1, out);
}  while(®in);
deactivate(1);
}
/* NomecTuTL wucAO B cTex.
Bozepatute 1 8 cayvae ycnexa
w 0 ecau crex nepenoaxex
*/
push(i)
int 1,

1f(p>bos) return 0;
*p e i
p++s

return 1;

/* WieAeuo BepXWHA IAEMEWT W3 CTexa.
Boaspatute 0 ecam crex nycrt.
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*/
pop()
{

p--i

if(p<tos) {
pee:
return 0;

return *p:

PR e L e e LT L Ly

/* BCNALBAONAA 3ANUCHAR KHMEKA ./
#def ine WAX_NOTE 10

#def ine BKSP 8

char notes[MAX_NOTE] (80);

void notepad()

static first = 1;

register int i, j;

unfon inkey {
char ch[2);

int i;
} e
char ch;

/* WMMUMAAWINPOBATH MACCHS 3anuced ecaw 310 Weobxoaumo */
1fF(Frrst) {
for(i=0; 1<MAX_NOTE: {++)
*notes(4) = "\0':
first = tfirst;

}
window(0):

/* susectn cymecreyomwe sanuce */
for(1=0; 1<MAX_NOTE; i++) {
1f(*notes(1]) window_puts(0. notes(i]);
window_putchar(0, ‘\n');

i =0:
window_xy(0, 0, 0);

for(::) {
c.i = bioskey(0); /* obpaborarp wazarwe xraswmu */
1f(tolower(c.ch[1])==59) { /* F1 aan suxoas */
deactivate(0):
break;

/* ecaw obwunan xrasuwa */
1f(1sprint{c.ch(0)) || c.ch[0)==BKSP) {
window_cleo1(0);
notes(1)(0) = c.ch(0):

=1
window_putchar(0, notes(1](0]);
do {
ch = window_getche(0);
if(ch == BKSP) {
if( 420 ) |

3--
window_bksp(0);

else {
notes(1)[§) = ch;
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Jers

} w}hne(notes[il[j 1] = '\r');
notes(i](j-1] =

lf‘
vindow_putchar(o. "\n');

else { /* ecam cneuwaaona’ kaaswwa */
switch(c.ch(1])
case 72: /* crpeaxa seepx */
if(i>0) {

uindow uplire(0);

break;
case 80: /* crpeaxa Buu3 */
VF(i<MAX_NOTE-1) {
jee;
window_downline(0);

break:

Takuna 28-ro npepbiBaHus

EcTb oAno cpeactso DOS, k0Topoc HC OIMCLIBACTCA B AOKYMCHTAILHM, M KOTOpOC
MOXET cAcAaThk TSR-nporpaMmbi GoACE MAACKHLIMM B TOT [ICPMOA BPCMEHM, KOI'Aa OHM
MCNOAB3YIOT MHOFO CHCTEMHbIX pecypcoB. Boobuic roBnops, ccam MpHKAaAlas HacTb Bamich
TSR-nporpamMmii  3aHMMAacTct  0OMEHOM TOABKO € KOHCOABIO, TO Bbl 3aCTPaXoBaHbi OT
HeNPUATHOCTCA. HENpUATHOCTH MOryT BO3HMKHYTB MPH MCIIOAB30BaHUK TakMx o61,eKTOB, KaK
AMCKOBBIC (alAbl MAM MOPTLI BBOAA-BLIBOAA. XOTH ITO M HC OIMCANO B TCXIMYECKHUX
PYKOBOACTBaxX 1o oncpauHonHon cucteme, 1o DOS Buizbinact npepniBanmc 28H, xoraa ona
HaXOAMTCs B "6c301acHoM”, T.c. xoAocrom cocTosiimu. Kak Bam mascpnoc m3nccrHo, npu
BLIMOAHEHHUM ONPCACACHILIX dyHkumn DOS, xoTopbic 0THOCSHTCH K KPUTHUCCKMM ydacTKaM,
MOCAC Ha4aAa MX BbLIMOAHCHUS MPEPLIBAHMA AOAXNLI OLITH 3arp nbt. Mpepr 28H
1MKOraAa e Bbi3biBacTcs DOS Bo BpcMSA BLINOAHCHMA KPHUTHUCCKOrO yvacTka. Bui MoxeTe
MCNIOABL30BATh JTO CPEACTBO AASl 3aUMTHLI OT cbocs mamci TSR-nporpammbi. Xora 3acck He
HPEACTABACHO HWUKAKMX MPUMCPOB  [IPOTPaMM, HO NPCAAAIaIOTCH  CACAylomue obumce
coobpaxcHust no IroMy Bonpocy.

FAaBHOC OTAMYMC, KOTOPOE Bbi AOAXHLI MMCTh BHUAY [IPH MCIIOAB30BAIIMK IPCPLIBAIIUA
28H, 3akAouacTca B cnocobe akTMBauuM npHkAaanont uacTu sauicst TSR-nporpammbt. Koraa
Bbi3t TCA Npcpb 28H, npuxkaaanas uacTb TSR-nporpaMmbr ne moxer 6Goabme
aKTHUBHPOBATLCA Yepc3 nporpamMmy obpaboTkm maxarTui kaasuul. Bmecto aToro nporpamma
00paboTky HaXaTHH KAADHIL NPY HAXATHN "rOPAYEN KAABMILM® 11POCTO YCTAHABAMBACT (PAAr
(p  AaabnchauicM  uMenyembifi  is-hotkey). TMepea Tem, Xak  npukaasnas vacTe  Baiich
TSR-nporpamMmMnl  MOXCT O6bITh Bbi3BaHAa, BLI AOAXKIBLI  CO3AATB  HOBLIM  06paboTunk
npepeisanust 28H, xdTopbiii GyacT nposcpsaTe, ycTanonach daar is-hotkey mam siet. Ecan
yCTaHOBACH, TO MPUKAAAHAA YaCTh aKTUBMpYcTcs, cOpacbiBast npu aTom (haar is-hotkey. Mpu
ITOM Bbl 00513aTCABIIO AOAXHLI HC NPOCTO H3MCHUTL MCPBOHAYAABIIOC COAEPKHUMOC HCKTOpa
npepuiBanna 28H, a 1a11poTUB, COXPaHHTBL €ro M BHI3bIBATL HCXOANOC Hpcpuisatite 28H u3
saero obpaborunka 28-ro npepuiBaHus.
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Ecau Bbi cobupacTecke npoaasaTh Bawm TSR-11porpaMMbi, To A0AXHbl 06f3aTcAbIO
MCIIOABb30BaTh nNpcpbiBatue 28H (XOTA no HeMy W HCT AOKYMCHTAaUMH), MOCKOABKY OHO
NO3BOASICT W36CXaTBk CAyHaWHbIX nNpeph 4 DOS Bp BpeMs BLINOAHCHMA KPUTHUUECKMX
y4YacTKOB.

Mpo6acmu npu cossauun TSR-nporpamm

TSR-nporpaMMbi 10 cBOCH MNPUPOAE OuveHb ckaonmbl K cbosM. Hanpumep,
Mcnoab3oBanme TSR-fiporpaMmbl, pa3paboTaHHOM OANWM  fIPOrPaAMMMCTOM, YacTo A€AacT
HCBO3MOXIILIM OAHOBpPCMEHHOE HCNoAb3oBaHMc Apyrow TSR-nporpammbi, pa3spaboTammnon
ApPYrHM MpOrpaMMMCTOM, MOCKOAbKY 06C MporpaMmMbi ByAyT NMbITaThCA MeEpeHa3’HaAUNMThL aApCC
nporpammst o6paboTku npepubiBanms 9 B Tabamue BexTOpoB Ha cebn. Hecommuemuo, npu
Mc1oAb30BaHuK cBoux TSR-niporpamMm Bhi MoxeTc H36CxXaTh Takoro poaa npobaem, Ho ByabTe
BIHMMATCABHBI, CCAM B BalllCH CHUCTCME NpPHCYTcTBYeT 4yxas TSR-nporpamma.



I'naBa 4

I'pacduka

B 3Ton raase npuBoAHTcA 6a30Bbin Habop @ynkuuk rpadHKH, KOTOpble MO3BOAKIOT
pHcOBaThL (0TO6paXaTh Ha IKPaHE) TOUKH, AWHHM, MPAMOYTOABHHKM, OKPYXHOCTH, UCMOAL3YSA
BO3MOXHOCTH rpapuueckux asantepoB CGA uau EGA. 3Tu nporpaMmbi MCNoAb3ylOTCA Kak
OCHOBa, Ha KOTOPOM CTPOATCA (PyHKUHH rPadHKH 6oAeC BLICOKOrO YpPOBHSA.

TMoMHMO KpaTKOro NPEACTaBACHMA 6a30BbiX (GyHKUMH rpaduku, B ITOM rAaBe
MPUBOASITCSI CACAYIOILHE MPOrpaMMbl:

- coxpaHenue rpaduucckux H3obpaxenun B daiae Ha amMcke;
- 3arpy3ka rpaduueckux nu3obpaxennn ua danaa;
- BpaluelMe 06bEKTOB B ABYMEPHOM MPOCTPaHCTBC,
- KONMpoBaHHE WAW NeEpecblAKa FpadMyeckHx H3obpaxenun.
B KoHlle rAaBbl NPUBEBCH TEKCT TIPOrpaMMbl-XYAOXKHMKA®, MO3BOASIIOUIEH PHCOBAaThL

Ha JKpaHE Tep Ad, C MCMOADb M KA2BHII NCPEMELICHHUA Kypcopa.
Mo Mepe BO3pacTaHMA BaWIEro OMbITA M0 HCMOAL3OBAHUIO (DYHKUWUH rpadHKM, Bbi
CMOXETE CaMOCTOSITEAbHO pa3pabaTbiBaTh Xop nporp: . Hanp p, HCMOABL3yA

DYyHKUMH COXPaHEHHS W 3arpy3ku rpadH4eckHx u306paxeli, Bbl CMOXETC CO3AaBaTh
rpadPMK1 HAM AHArpaMMbl H YCTICUIHO HCMOAB30BaTh HX B cAy4ae Heo6xoauMocTH. Ucnoabays
yHKuMM  BpauieHusi H3obpaxcHun 06bEKTOB, Bbl CMOXETE pa3pabaTbiBaThb MNpPoOrpaMMbi
"3BE3AHBLIX BomH® - ofpa3dew “XMBoM" rpadukH, KoTopbie OyAyT npeacTaBafiTb 6oabloh
HHTEpEC AAfl Bac. Bbl CMOXETC TaKkXe, HMCMOAB30BaTb 3TH (YHKWHM KAaK OCHOBY AAR
HMCNOABL30BAHHSI CMCTCM aBTOMATH3HP 0 MPOCKTHP (CAD/CAM system).

AASl  KOPPCKTHOIO HWCMOAbB3IOBAHMA MNPOrpaMM, OMMCAaHbIX B 2TOM TAaBe, Bam
Heo6x0AuMb1 xomnbroTepbt THna IBM PC XT, IBM PC AT uAM Apyrvc cOBMECTHMbIE C HUMM
MOAEAH, CHabkeHHble rpadmuucckumu  asantepamu CGA  uan  EGA. Bce nporpammsi,
pPUBEACHHbIE B A M rAaBe, KpOMC NPOrpaMM H306paxeHHA TOUKM, aNMapaTHO-11E 3aBUCHMbI,
M Bbl MOXETC C MWHMMAABHbIMM YCHAHSIMM CACAaTb MX pabouMMm 1na Apyrux THnax
rpagdHUECKUX MAILMH.
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BIACOPCIHHH H OBCTOBas MNaAKTpa

MepcA HCMOAB30BAHHEM KaKMX-AHMG0 (YHXUMH rpadHKH XOMNBIOTEP AoAKCH OhiTh
NEpPEBEACH B COOTBETCTBYIOUMA BHACOPEXHM. AARl KoMnbloTepos Tuna IBM PC 271¢ o3nauvacr,
YTO AOAXHDbI ObITB BbIGpPaHbl IIOAXOASIIIME PCXMM M MaAMTpa.

B Tabauite 4-1 NpPHBCACHBI Pa3AHYHLIC BHACOPCXMMBI, B KOTOpbIX MoryT paboTath
xoMmnbioTepbl IBM PC. Aaf (yHKUMHA, NIPUBCACHHBIX B 3TOH rAaBe, TpebyeTcs 4 BHACOPEXHM,
MPCAMNOAAralOUIHA HCMOAB3ORAHHE LBETHOMO rpadMUECcKoro AHCNACA ¢ Pa3MCPHOCTRIO IKpana
320 Ha 200. Xors asanTep EGA noaacpxuBacT uM peRHMbI C p p pas3p
cnocobHocTBbIO AMcnAesr, 4 BuacopexMM BbibpaH 8 xauccTBe 6a30Boro AAs pa3paboTku
MCNOAb30BaHMA QYHKUMA FPadHK¥ B CBSA3H C TCM, YTO OM NOAAEPXMBACTCH KAK 2AaNTCpoM
EGA, Ttax u CGA. Hcnoab3oBaHue ocobbix pcxumo EGA TpebycT Toabko H3MeHCHMA
QyHKUMA 3aNHCH ToukH. BaM HCODX0OAWMO 3aNOMHHMTE, WI0 BO BCEX KOAaX BEPXHMA ACBDLIH
yroa MMccT KoopAWHaTbi 00.

BIOS-npcpbiBanne 16, dyHxuns 0, ycTaHaBAMBACT BHACOPCEHM M MCMOAbL3YCTCH B
¢yHxumn mode(), TckcT KOoTOpoH npuBcAcH Huxe. Ho npexae 4eM Bbl 03HaKOMHTECH C Hen,
fpeAAaracM  BaM  BHHMAaTCABHO  M3Y4YHTb  BCE  BHACOPEXHMBI,  TOAAEPXHBACMBIC
COOTBCTCTRYIOUMMH 3AaNTCPaMH. Aafl 3TOoro obpaturees k Tabauue 4-1.

Tabanna 4-1. Pexumbr TCp Aa AAR IBM PC
Pexum Tun PasMepHocTh AaanTcp
IKpaHa

0 aadanuTHO-uMdpoBOn, 4/6 40x25 CGA, EGA
1 aAQaBHTHO-UHDPOBOH, 16 uB. 40x25 CGA, EGA
2 aadaruTHO-UMDPOBOR, 4/6 80x25 CGA, EGA
3 aAdaBHTHO-IHGpoBOR, 16 uB. 80x25 CGA, EGA
4 rpagpuyeckun, 4 uscTa 320x200 CGA, EGA
S rpadpmucckun, 4 cepbix TOHa 320x200 CGA, EGA
6 rpagpuucckun, 4/6 640x200 CGA, EGA
7 aadanuTHO-undposon, 4/6 80x25 MOHOXPOMHBLIIT
8 rpadmucckHi, 16 uscron 160x200 PCjr
9 rpaduuccku, 16 uscTos 320x200 PCjr

10 rpagmucckun, 4 uscta-PCjr 640x200 PCjr, EGA

16 usctoB-EGA

13 rpagpuueckus, 16 uscros 320x200 EGA

14 rpagpuycckun, 16 uscroB 640x200 EGA

15 rpagmycckun, 4 nsera 640x350 EGA

A Tceneps npupeaem Texet yHxumn mode().

/* Ycrawoexa suaeopexuma */
void mode(mode_code)
int mode_code;

union REGS r;
r.h.al = mode_code;
r.h.ah = 0;
;ntas(hln.lr.&r);
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B 4-oM pexuMe AOCTynHbl ABe NaAuTpbl (Habopa uBetoB). Kaxaan naauTpa
OMpEACASiCT uYeThbipe WBETa, oTobpaxacmble Ha aIkpane Tepmuitaaa. B IBM PC naautpa 0
OMNPCACASIET XEATbIW, 3CACHbIM W KpPacHbIM uBCTa, MNaauTpa 1 onpeacaser Geabm,
APKO-KPAaCHBIA (NYpnypHbIN) W roay6oi uUBCTA. AAfl KaXKAOM MAAMTPbI HYETBEPTbIM WBETOM
ABASICTCA WBET (PoHA, KOTOpbIM 0ObIMHO ucpibi. BIOS-npepbiBanme 16, dynxums 11,
YCTaHaBAMBACT MaAMTPY.

Qyuxima  pallet(), NPUBEAECHHaSst HHMXC, YCTAHABAMBAaCT HOMEpP TMAAHTPLI, KOTOPbLIA
32AE€TCA B Ka4CCTBE 3HAUEHHSA Ce apryMCcHTa:

/* Ycrawoexa naautpw */
void palette(pnum)
int poum;

union REGS r;

r.h bh=1; /* xoa 4 rpaguueckoro pezxuma °/
r.h.blzpnum; /* nomep naautpu */
r h.ah=11; /* yctanasausaetca AAR Bw30Ba NaAuTpy °/

1nt86(0x10,8r,8r);
}

3anuch TOYKH pacTpa

OAHOH H3 OCHOBHbIX MPOrpaMM rpaMKH ABASICTCA HPOIPaMMa 3aMHUCH TOMKH pPacTpa
- HAUMCHbILEH AAPECYCMOM TOYKH I1a IKpaHE AMCMACA. B AaHHOM cayuae TepMMH “Touka
pactpa” ByACT HCMOAL30BATBCH AAS OMMCAHHH HAHMEIIBIIICH aAPECYCMOM TOYKH B OTACABHbIX
rpagmucckux pekuMax. Tak xak QyHKUMSA 3alIMCH TOUKM PacTPa MCMOAB3YETCH B APYrMx
nporpammax boaee Bbicoxoro yp , ce ApdexT Th OMEHb BaXHAa AAS BbICTPOACHCTBHA
fIpOrpaMM BCPXIHX YPOBHCH, KOTOPbIE HEMOCPCACTHCINIG PCaAM3ylOT yHkuun rpadpuku. Ha
IBM PC M COBMCCTMMBIX € HHMH KOMMbLIOTEPAX CyHICCTBYIOT ABa cnocoba BbiBoaa
MHQOPMALIMK € HCMOAB30BaHHEM Touek pacTpa. Tlepnuiit cnocob, HCMoAB3yIOWHA NpepbIBaHKA
ROM-BIOS, aBaseTca Hauboaee MpocTLIM, HO M HAHMCHCC BbICTPOACHCTBYIOWHM (CAHILIKOM
MCAACHHBIM AARl HaMX ucAcH). BropuiM u Goaee BuictpoacicTByOlMMH cniocobom sBARCTCR
pa3mMclieHHC HHQPOPMALIHH HEMNOCPEACTBCHHO B BHACONAMATH AHcnacH (ROM). Hmenno ator
METOA M PaccMaTPHBACTCA HHXE.

Pa6ora asantepos CGA/EGA B rpaduueckom pexume

Aaantep CGA BcCraa pacfioAaraeTc B BHAEOIAMSTH no aapccy 8000000h. AaanTtep
EGA MMeCT anaAormuioc pacrnoAOXCHHC AAS TEX PCKHMOB, KOTOPbIE COBMCCTHMBI C
pexumamu CGA (6oAcc 110AHYIO HH(MOPMALLHIO O allNapaTilbix CPCACTBAX MOAACPKKH I"padHKH
Bbl MOXETE MOAYUHTBH B pykoBoactie "IBM Tcchnical Refercnce”). B 4 rpagpHueckomM pexume
KAKALIH BaHT COACPXHMT MHEOPMAIIHIO O UBETE AAH 4 Touek pacTpa (AAR KAXKAOH TOUKM
pacTpa no 2 6uta). CacaoBaTeabHo, Aas paborhi ¢ dkparioM pa3mcpiocTbio 320 ua 200
TpcbyeTcn 16K namaTH. Tak kak ABa 6GHTa MOryT COAEPXATH TOABKO 4 Pa3AMMHBLIX 3HAUCHHA,
B 4 BUMACOPCXHMC IIOAACPKHBAIOTCA TOABKO 4 1BCTa. BiauCHHUE KaXA0rI'0 AByxbuToBOro 6aoka
ONPCACARET UBET B COOTBETCTBHH ¢ TabAMUCH, IPUBCACHION HHXC:
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Buaucuue  llret B naautpe 0 Uner B naauvtpe 1 /
dou don
1 XEATBIA roaybon
2 KXpacubiin NypIiyplnIn
3 3CACHBIA byabin )

/

Ocobennocre aaantcpa CGA 3aKAIOH2ETCH B TOM, YTO HYECTHLIC TOMKH pacTpa Gyayt
pacnoaaraTbcs 1o aapecy B8000000h, a wucucTubic - Ha 2000h (8152 - B AccAfu4HOM BHAC)
6amToB Bbiwic, T.c. No aapecy B8002000h. CacaoBaTcabMO, KaxAas cTpoKa 'Todek pacipa
Tpebyct 80 banrTos (40 AAS YeTHBIX Touek pacTpa, 40 - AAs HCuCTHBIX). BryTpu xaxaoro
6afTa TOYKM PacrloAaraloTCH CACHaA HaMpaBo, Kak OHH HONBAMIOTCA 1Ha IKpaNc TcpMuHaAa. Aro
03HAa4acT, YTO TOYKa pacTpa ¢ Homcpom 0 3ammmacT 6 u 7 6uTLL, B To BpeMA, Kak Touka
pactpa ¢ nomcpom 3 - 0 ¥ 1 buThL,

Tak Kak KaxAbl# GaHT KOAHPYET 3HAUCHME UCTBLIPEX TOUCK PacTPa, BLI AOAXIDLI
COXPaHNTBL 3HAUYCHHC TPCX TOYUCK [IPH MIMCHCHHM OAHOM M3 HHX. Ayulthil cnocob caeaars
ITO - co3AanMc 6MTOBOM MackH CO BCCMH GMTaMM, yCTaHORACHHLIMM B 1, KPOMC TEX, KOTOpLIC
6yAyT H3MCHATBCR. 3nadcHHe OMTOBOM MackM  ckAaAbIBacTca no  cxeme “H° ¢
ACHCTBHTEABHbBIM 3HauEHHCM 6alTa, a 321CM NOAYUEHHOC 3HAYCHHE CKAAABIBAaCTCH MO CXCMC
"MAH" ¢ wHoBbiM 3uaucuneM. OAHAKO CHTYaUHS IECKOABKO MEHSIETCH, €CAH BLI XOIMIC
caoxuTe no cxeme "HE-HAHU® noBoc ¥ cTapoc 3HaucHuA. B aTom caywac Bm1 mpocro
ckaaauiBaeTe 1o cxeMe "MAM® cTapoe 3mavenue bGaita ¢ 0, a 3aTeM CKAaABIBaCTC 110 CXCMC
"HE-HAH" HOBOE ABOMYHOC MPEACTABACHHC UBETa U lI0AyYacTe pe3yabTar. Aapec Tpebycmoro
6aMTa OMPEACASICTCA NyTEM YMHOXCHHA 3HAauCHMA koopauHaTbl X mna 40, a 3atcm
A062BASICTCH 3HaucHMC KOoopAMHATBI Y, AcAcuiHoc Ha 4. Aas Toro, urtobbi onpeaeAuTb,
HaXOAMTCH AW TOUYKAa PacTpa B HCTHOM HAM HIEUCTHOM 6AOKC NMaMATH, HCIIOAB3YETCH OCTaTOK
OT AEACHHH 3HAUYCHHH KoopAHHaTbl X Ha 2. Ecan ocTaTox pascH 0, 6Aok ABAsicTCH ueThHLIM
(Mcnoab3yeTcu MepBLIA 6AOK), B NPOTHBHOM caydac - GAOK HeUCTHBIN (MCNOAB3YCTCA BTOPOI
6A0x). TpcbycMmuic GMTHI BHyTpu b6aiiTa BbIMMCASIOTCA HYTEM BLIMOAHEHHS ACACHHS 10
MOAYAI0 4. OCTaToX OMNPCAECAACT HOMCP ARYXOHTOROIrO 11aKET2, KOTOPLIH COACPAHT
nHdopMaumio 0 TpebyeMbix Toukax pacTpa. Aast yctauoBku Gawta pexwma useta W GuTonoi
MackH MHCIIOAB3YIOTCH ONcpaTopbl MobUTOBOro caBMra. XoTs MaumilyAMpoBauwe Gutamu n
¢ynkuuy mempoint() HECKOABLKO 3aMyTalo, Bbl, OAHako, 63 Tpyaa pa3fcpeTech B HCH, ecan
TUATEABHO W3YUHTC UTO HMCHHO M KaK OHa ACAACT.

/* 3anuce touku 8 CGA/EGA */
void mempoint(x,y,color_code)
int x,y,color_code:

union mask {
char c(2]:
int i:
} bit_mask;
int i, index.bit_position;
unsigned char t;
char xor; /* "HE-WAW" yeeta 8 cayvae ero wimewewusa */
char far *ptr=(char far *) 0xB8000000; /* vouxa & namatw
CGA */
bit_mask.1=0xFF3F; /* 11111111 00111111 @ Asowunom xoae */
1f Tx<0 || x>199 || y<0 || y>319) return;
xor=color_code & 128: /* npoeepxa, yCTanasawusascs Aw
pexum “HE-WAR" */
color_code=color_code & 127; /* wacxa crapuux Gutoe */

/* ycvawoexa 6ut0B0d mackw w 6utos pexuma usera
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8 npasyo noluuwo */

bit_position=yX%4; /* suuucAenue HyXHOA NO3MUMM
s Gaare */
color_code<<=2*(3-btt_position); /* casur xoaa usera
8 HyIWyo NO3wuwo */
bit_mask.i>>=2*bit_position; /* caeur 6utoBoR Macku 8
HyEZHyO NO3Mumo */

/* onpeaeaenne tpebyemoro 6aAta B namATH Tepmunana */
index=x*40+(y%4);
Wf (xX2) index+s8152; /* ecaw weueTwwd., ucnoaviyercs
sTopod 6aox */
/* sanuce ysevra */
if (1xor) { /* pexum wamenewus usera */

t=*(ptreindex) & brt_mask.c(0];
*(ptr+index)=t|color_code;

else {
t=*(ptr+index) | (char)0:
*(ptr+index)=t & color_code:

}

3aMeTHM, UTO THN YKa3aTCAA BHACONAMATH obLaBAcH Kak [ar; 3To HcobxoAMMO, ecan
Bbl TPaHCAHPYCTC B MOAEAH MaAeHBKOM (small) naMsiTH. Bbi Tak XC AOAXHBI 3aMETHTB, YTO
cneiMaAbHbin  Mapxep pexuma 3anuch XOR, onpcacacHunin B @ynxuusix  ROM-BIOS,
HCToAB3yeTCt W B QyHkuMH mempoint().

BuiuepunBauHe AHAHA

DyHKIIMH BbINEPUHBAHHA AMHUW SAIBAFIOTCS OCHOBHLIMI TMOANPOrpaMMaMH rpaduKi M
HCHIOAB3YIOTCA AAR OTOBPaXEHUA AMIHM B 32AaHIOM UBCTC MyTECM 3aA2HMA €€ HAYAABHBIX
H KOHCYHBIX KOOPAMHAT. B To Bpemsi, kak M306paxeiHc BEPTHKAABILIX W FOPH3OHTAABHBLIX
AHIIM He npeAcTaBaseT ocoboro Tpyaa, Goaec TpyaHon 3asaueit SBAAETCA CO3AaHMC
(DYHKUHHA, KOTOPbLIC PHCYIOT AMHMH BAOAL anaroHaach. Hanpumcp, Kakuc TOUKM COCTaBASIOT
AHMHHIO, BbIYEPUHBACEMYIO OT TOMKM ¢ KoopaHMHaTamu 0,0 Ao ToukH ¢ xoopauHaTamu 80,1207

OAHH M3 MOAXOAOB K pa3paboTke (YHKUHA BLIYEPUHBAHMS AMHMM  HCNOAB3YET
OTHOWIEHHE MEXAY CMeuicHHeM Mo KoopAHHaTam X #u Y. UTobb! Moka3aTh 3TOT MOAXOA B
ACHCTBHMM, MPOBEAECM AHHHIO MEXAY ToukamMM ¢ KoopauHaTamu 0,0 u 5,10. Cmemtenne no X
pasHo 5, a no Y - 10. OTHoweHue pasBuo 1/2. OHo ByAeT UCMOABL3OBAaTCH MPHU OMPCACAEHHH
X0I(PPHUMEHTA 3aBHCUMOCTH, MO KOTOPOMY AOAXKHLI MEHATBLCA KkoopAHHaTLI X w Y npu
H300paxeHHH AWHMA. B AaHHOM cAyvae 2TO 031a4aeT, YTO NPHPAUICHHE KOOPAHHATBI X
COCTABARCT MOAOBHHY BCAMMMHbLI M3MCHCHHMA KoopAMHatThi Y. Hauunaroumm nporpammucTt
4ACTO HCMOAB3YCT 3TOT MCTOA NpH pa3paboTke PyHKUHM BbivepUHBAHUA AMHHMA. XOTA Takow
IOAXOA MaTCMaTHUCCKM BEPEH M MPOCT AAS MOHMMAIMA, AAR €ro NpaBUAbHOA paboTbl M AAn
Toro, uTobbl wu36exaTh ccpbe3Hbix owMboX oKpyracums, HEo0XOAMMO HCMOAB30BaTh
MaTCMaTHUECKHE ONCPALIUK C YHCAAMHU C MAABAIOUICH TOMKOH. DTO 03HAWACT, YTO DYHKUHH
BbIYCPHMBAHHA AMHHM GyAyT paboTaThb AOBOALIO MEAAEHHO, €CAM B cucTemy ie GyaeT
BKAIOUCH MaTeMaTH4YeCKHW comnpoueccop (nanpumep - Intel 8087). Mo sTow npuuunHe 3TOT
METOA MCMOAB3YCTCS AOBOABHO PEAKO.

Hauboace obumit MeToA M300paXCHUA AHHMI BKAIOMACT MCMOAB30BalME AATOPUTMA
Bpcacuxama. XOTA OCHOBOM B HCM CAYXMT TakXC OTHOWIEHME MEXAYy PacCTOAHMAMM Mo
xoopAaHHaTaM X u Y, B AaHHOM CAyuac He TPCOYCTCA BLINOAHATB ACACHME HAH BLIUHCACHHE
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UMCCA ¢ NAanaouled Toukon. BmecTo 3TOro, OTHOUIEHHC MCKAY 3HAYCHHSIMH KoOpAMHaT X
H Y NPEACTAaBAHETCA KOCBEHHLIM 0DpPa3oM uepe3 CEPHH CAOXEHHM K BbIMHTaHHA. OcioBiion
HAecH aaropuTma bBpc3eHxama, SIBAACTCR PCIUCTPaUHA CPCAHMX 3HAUCHHM MOIPEWIHOCTCH
MCXAY HACAABHbLIM TMOAOKCIHCM KaXAOH TOUKH H TOH IO3HUHCH Ha IKPaHe AMCMACA, B
KOTOPOH  OHa ACHCTBHTCABHO oTobpaxaeTcs. [lorpciuHOCTL MCEKAY HACAABHBIM M
ACHCTBUTCABHLIM TMOAOXCHHEM TOUKH BO3HMKAaET BBHAY OFpaHH 1X  BO DCTCH
TCXHMUCCKHX  CPCACTB. PaKTHUCCKM HE CymccTBYCT AHMCNAceB ¢ beexoticuno  6oabiuot
paspeiwatoutert cnocobHOCTBLIO, H, CACAOBAaTCABHO, ACHCTBHTCABHOC MOAOXKCHIHE KaXAOH TOUKH
Ha AHHMH TpcbyeT HaHaywwich anmnpoxcHMaliiu. B KaXAOH WMTEPaUHH UMKAA BLIMCPUMBAHHSA
AHHMH Bbi3t TCA ABE fl€f 1c XCIT M YCIf, KOTOpbic YBEAH TCA B TH
OT HW3MEHCHHA BEAHYMH KoopaMnaT X H Y coorBcrcTBeHHo. Koraa anadenme norpewHoctH
AOCTHIACT OMPEACACIHOIO 3Ha , OHO ycT A TCA B WCXOAHOC MOAOXCHHCE,
a COOTBCTCTBYIOUIHH CHCTHYHK KOOPAHHAT yBCAHUHBAETCA. ITOT MPOILECC MPOACAXACTCA AO TeX
nop, Noka AHHHA e BYAET 1OAHOCTBIO BbiuepucHa. ®ynxuus line(), npuscaciHan wuuxe,
PEaAM3yeT ITOT MCTOA. Bbl AOAXHBI M3y4aThL cC A0 TEX NOP, I10Ka HE MOAMETE MCXaHWH3Ma
BbIIOAHCHHA BCCX cC oncpaltui. 3aMETUM, 4TO B HCH HCNOAb3yeTcs (yHxuua mempoint(),
pa3paboTannan paHce AAR OTOGpPaxeuHA TOUKH Ha IKPaHE TCPMHIIAAA.

/* BuuepPUMBAHME AMMMM 3IAAAHHOrO UBETA C WCNOAEIOBAHMEM
aaropurma bpesewxama */
void line(startx, starty, endx,endy,color)
int startx,starty,endx,endy.color,

register int t distance;
int xerr=0 yerr<0.delta_x, delta_y;
int 1ncx, incy:

/* swuucaeuwe paccroawun 8 oboux wanpasaewwax */
delta_x=endx-startx:
delta_y=endy-starty;

/* onpeaerenue wanpasaenwr wara,
war swuucARetcR aubo No BepTwxaabuoR. aubo ropusoMTaaLHOR
AuMun 4/
If (delta_x>0) incx=l;

else {f (delta_x==0) incx=0:
else incx= -1;

If (delta_y>0) incysl,

else if (delta_y==0) Incy=0:
else tncy= -1;

/* onpeaerenue xaxoe paccroswwe Goavme */
delta_x=abs(delta_x):
delta_y=abs(delta_y):
tf (delta_x>delta_y) distance=delta_x;
else distance=delta_y;

/* swuepuwsanue Aunun */
for (te0; t<=distance+l; te+) {
mempoint(startx,starty,color);
xerr+adelta_x;
yerre=delta_y;
if (xerr>distance)
xerr-sdistance;
startxesincx;

-

-~

If (yerr>distance)

yerr-sdistance;
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startye=incy;

Haoﬁpaxenne H 32KpallHBAHHEC NPAMOYIrOALHHKOB

Ecan y Bac ecTh (PyHKIMM BbIUCPUMBAHHA AHHMMA, TO HE COCTaBHT ocoboro Tpyaa
€03AaTh (QyHKUMH  BbIUCPUMBAHUSI  1IpAMOYroAbiukoB. [IpHMEp, NPUBEACHHBLIN  3acch,
BbIYCPYMBACT MPAMOYrOABHHUKH B  33AAHHOM IIBETC MYTEM 3aAaHUA KOOPAMHAT ABYX
NPOTHUBOMOAOKHbLIX YFrAOB.

/* Buuepuusawue NpAMOyroabHuka *

void box(startx,starty,endx,endy,color_code)
int startx,starty,endx,endy,color_code;

line(startx,starty, endx,starty, color_code);
line(startx,starty,startx.endy,color_code);
line(startx,endy,endx, endy,color_code);
line(endx,starty,endx,endy,color_code);

}

AAst Toro, uTobbl 3aKpacHTb MPAMOYrOAbHMK, TpcOycTcs BbLINOAHMTBL 3anuck B
KAXAYIO TOUKYy pacTpa BiHyTpH fipamoyroabiuka. Mporpamma fill_box(), npuBeAennan nuxe,
3aKpaWIMBacT MPAMOYroAbHUK, OMPEACACHHLIH KOOPAMHATAMH ABYX (IPOTHBOMOAOXKHBLIX YrAOB,
3aAaHHbIM  uBcTOM. B men  Hcnioabayetcst @ynmkuma ling(), 3asaomwas UBET BHYTPH
1PAMOYroAbHHKA.

/* 3axpauueawue NPRMOYrOALHHKA B8 3aadwwuid user */
void fi11_box(startx,starty,endx,endy,color_code)
int startx,starty,endx,endy,color_code:

register Int i,begin, end;
beginastartx<endx ? startx:endx;

end=startx>endx ? startx:endx;
for (icbegin;i<=end;++1)
line(i,starty, i, ,endy,color_code);

BuiuepunBauue oxpyxHoCTeR

CaMbiM BbICTPLIM U ACTKHM CMOcOGOM BbLINCPUMBAHHMA OKPYXHOCTCH ABAACTCA cnocob,
OCHOBAaHHLIN Ha HCMOAL30BaHMM ONATL-TakM aaropuTma bBpeaewxama, noxoxero Ha
OAHOMMCHHBLIH aAFODHTM  BBIMCPUMBAHMA AMHMI. AaHHBIN MCTOA Takke He TpebyeT
BbIYMCACHHH UMCEA C TA2BAOWEH TOUKOM, KPOME BbLIYMCACHMA K0IPPHUMEHTA CKaTHA,
n03ToMy oH ofcencunsacT aocTaTouHoe GuicTpoacicTeue. Ilo cyutecTBy, aAropuTM OCHOBaH
Ha mnpupauteuu XoopauHaT X # Y Ha BCAMUYMHY MOrpelIHOCTH MEXAy HUMH. 3HaucHHue
NOrpelHOCTH cOACpXHUTcA B nepeMcHon delta. ®dynxumsa plot_circle() BuiNnoAHseT 3anuch Touek
no oxpyxHocTu. [lepeMeHnan asp_ratio ABAseTcA raobaAbHOM, T.K. OHa MCMOAB3yeTcA Kak B
dynxumn circle(), Tak u B dyHkuumn plot_circle(). 3Ta nepeMenHas MoxeT 6bITH noacawa ¢
TOUKH 3peHHA BO3MOXHOCTH YCTaHOBACHHA C€ 3HAUCHWA BHe yHxumm circle() u
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AAABHCAWICTO HCMNOAB30BaHMA BHYTpH yHkumu. [lyTeM M3MCHCHHA 3HAauCHHR  ITOM
NEPEMEHHOM Bbl MOXCTE PHCOBaTh Jaaunchl. MapaMeTpamu dyuxumu circle() ABASCTCA UEHTP
OKPYXHOCTH, €€ PaaHyc W uBCT. TexCTbi QYHKUMA NPUBCACHbI HHUXC.

double asp_ratio;

/* Buvepuwsanue OXPYEHOCTH C WCNOALIOBAHWEW BAFOPHTHA
Bpesenxama */
void circle(x_center,y_center,radius,color_code)
int x_center,y_center,radius,color_code:

register x,y.delts;
asp_ratioel.0; /® 370 YHCAO MOXET MEHRETCR 8 DAIAMUMMX
cayuanx */
y=radius;
deltae3d-2*radius;
for (x=0;x<y; ) {
plot_circle(x,y.x_center y _center,color_code);

1f (delta<0)
deltas=d4*x+6;

else {
deltas=4*(x-y)+10;
y--i

}

x4

}

if iy) plot_circle(x.y.x_center,y _center,color_code);

/* OyHKuwA NEuaTaeT TOMKK, ONDEAGARDEME OKPYEXHOCTL */
void plot_circle(x,y,x_center,y_center color_code)
int x.y.x_center.y center,color_code;

int startx,starty, endx,endy,xl.yl;
starty=y*asp_ratio:
endye=(y+1)*asp_ratio;
startxex*asp_ratio:
endx=(x+1)*asp_ratis;

for (xl=startx;xl<endx;++x1) {
mempoint(xlex_center, y+y center color_code);
nempo|nt(xIOx_center.y_conter-y.color_code):
n.npo!nt(x_conter-xl.yoy-centor.color_code);
mempoint(x_center-xl,y _center-y,color_code);

}

for (yl=starty:ylecendy;++yl) {
mempoint (yl+x_center x+y _center,color_code);
mempoint(yl+x_center,y_center-x,color_code);
ncmpo!nt(x_conter-yl.xoy_center.color_code);
} mempoint(x_center-yl,y_center-x,color_code);
}

3axpawMeaTh OKPyXHOCTH MOXHO MyTEM MOBTOPHOTO Bbi3oBa ¢yHxumu circle() ¢
3aAaHUcM Bee Goace u Goace MeHbiero paauyca. 3TOT cnocob ucnoab3yeTcs B dyHxumu
fill_circle(), TexcT xOTOpoR NMPHUBCACH HHXe.

/* 3aKpamuBaNue OKPYINOCTH MNyTEM NOBTOPHOrO BH3IOBA
circle() c ymenvmenuen paauyca */
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void fill_circle(x,y,r,c)
int x,y,r,c;

while (r) {
circle(x,y,r.c);
res;
}
}

IMpocremuas TecroBas nporpamma

MpuBeAcHHan 3Aech NPOrpaMMa HAAIOCTPHUPYET MPHMEHEHHE M BO3MOXHOCTH paHec
OMUCAHHBIX QYHKUHA NOAACPXKH I"PadHKH.

/* Nporpamma, uaaocTpupyowan paboTy rpaguueckux Qywkuud */

#include “dos.h"
#include “"stdio.h"

votid mode(), Vine(),box(),fil1_box():
void mempoint(),palette().xhairs();
void circle().plot_circle().fill_circle();

double asp_ratio;
main()

mode(4);

palette(0);
1ine(0,0,100,100,1);
box(50,50,80,90,2);
fill_box(100,0,120,40.3);
circle(100,160,30,2);
f111_circle(150,250,20.1);

getch():
mode(2);

/* ycrawoexka naautpu */

void palette(pnym)
int pnum; ¢

union REGS r;

r.h.bh=1; /* xoa 4 pexuma rpagucu */

r.h.bl=pnum; /* womep naautpu */

r.h.ah=11; /* ycramasaueaerca AaR B8u30Ba NaAwTpu */
1nt86(0x10,8r 4&r);

/* Ycranosxa suaeopexuma */

void mode(mode_code)
int mode_code;

union REGS r;
r.h.al = mode_code;
r.h.ah = 0;
int86(0x10,8r 4r);
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/* Buuepumeanue npamMoyroabuuxa */

void box(startx,starty,endx,endy.color_code)
int startx,starty, endx,endy,color_code;

Vine(startx, starty, endx,starty,color_code);
Vine(startx, starty,startx, endy,color_code);
line(startx,endy,endx,endy,color_code);
line(endx, starty,endx,endy,color_code):

/* BHNEPUMBAHHE AMKMM IBABHHOrO UBETA C HCNOALIOBAHMEM
aaropurma Bpelenxama */
void line(startx,starty,endx, endy,color)
int startx,starty,endx,endy.color;

register int t,distance;
int xerr=0,yerr=0,delta_x,delta_y;
nt incx, Incy;

/* Buuucaeune paccrosuun 8 oboux wanpasaenunx */
delta_xsendx-startx;
delta_y=endy-starty:

/* Onpeaeaenue Hanpaeaewwn wara,
B3F BLIYUCARETCA AMGO NO BEPTUKAALHOA, AMGO NO rOPHIOHTAALHORA
AUHUK -
1f (delta_x>0) incxel;
else If (delta_xee0) incxe0;
else incxe -l;

If (delta_y>0) incy=l;
else if (delta_y==0) incy=0;
else Incys -1;

/* Onpeaeaenue xaxoe paccronwue Goavme */
delta_xeabs(delta_x):
delta_y=abs(delta_y);
if (delta_x>delta_y) distanceedelta x;
else distances=delta_y,

/* Buuepuueanue Aunuu */
for (te0; t<=distancesl; te+) {

mempoint(startx,starty,color);

xerreedelta_x;

yerresdelta_y;

if (xerr>distance) {
xerr-edistance;
startx+=incx;

if (yerr>distance) {

yerr-edistance;
starty+sincy;

/* 3akpamueanue NPAMOYrOALKMKA 33AHHHM LBETOM */

void fi11_box(startx,starty,endx,endy,color_code)
fnt startx,starty,endx,endy,color_code;
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register int i,begin,end;

beginsstartx<endx ? startx:endx;
end=startx>endx 7 startx:endx;

for (1=begin;i<=end;++1)
line(t,starty,{,endy,.color_code);

/* BuuepuuBaHME OKPYEIHOCTH C MCNOALIOBAHWEM BAFOPUTMA
bpesenxama */

void circle(x_center,y_center,radius,color_code)
int x_center,y _center,radius,color_code;

register x,y,delta;
asp_ratfo=1.0; /* 370 YHCAO MOZET MEHRETCR 8 PAIAMYMUX
cayvasx */
y=sradius;
delta=3-2“radius;
for (x=0;xey; ) {
plot_circle(x,y,x_center,y_center,color_code);
if (delta<o0)

delta+=4*x+6;
else {
delta+=4*(x-y)+10;
y--i
}
X+
}
xsy;

if (y) plot_circle(x,y.x_center,y_center,color_code);

/* Oyuxuus u3obpazaer TOYKu, ONpeseARDEME OKPyIHOCTL */
void plot_circle(x,y,x_center,y_center, color_code)
int x,y,x_center,y_center,color_code:

int startx,starty,endx.endy,x!,yl;
startysy*asp_ratio;
endy=(y+1)*asp_ratio;
startx=x"asp_ratio;
endx=(x+1)*asp_ratio;

for (xl=startx;xl<endx;++xl) {
mempoint(xl+x_center,y+y_center,color_code);
mempoint(xl+x_center,y_center-y, color_code);
mempoint(x_center-xl,y+y_center,color_code);
mempo int (x_center-x1,y_center-y,color_code);

for (yl=starty;yl<endy;++yl) {
mempoint(yl+x_center x+y_center,color_code);
mempoint(yl+x_center,y_center-x,color_code);
mempoint(x_center-yl,x+y_center,color_code);
mempoint(x_center-yl,y_center-x,color_code);

/* 3axpauusauue OKPYIHOCTM NyTeM NOBTOPHOrO BL3IOBA
circle() c ymewvwenuen papuyca */
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void f111_circle(x,y,r.c)
int x,y,r.c:

while (r) {
circle(x,y.r.c).
r--;

)

/* 3annce Toukw 8 CGA/EGA */

void mempoint(x,y.color_code)
int x,y.color_code;

union mask {
char c¢(2]);
int §:
} bit_mask;
int 1, index,bit_position,
unsigned char t;
char xor; /* “uckaouasomee MAW" useta B8 Cayvae ero
winexennn */
char far *ptre(char far °) QxB88000000, /* rouxa 8 namatw CGA */
bit_mask.i=0xFF3F; /* 11111111 00111111 e
ABOMNHON BuAE

.
/
1f (x<0 |} x>199 || y<0 || y>319) return.
xorecolor_code & 128. /* npoeep-l ycvanaunnaancn AW
pexum “uckavvaomerc WAH™
.
/
color_codescolor_code & 127, /* macka crapuwx 6urce */

/° Ycrawosxa macku 6utoe u 6uros pexuma usera
8 npasyo noiuuus */

bit_positionsyX4; /* ewumcaenue uyzwoh noduuww 8 baare */

color_code<<=2*(3-bit_position). /° caewr koA ueera 8 WyIWyo
no3uuwe */

bit_mask.1>>=2°bit_position; /° caenr BuTOBON MACKH B HYIHYO
noswuwe */

/* onpeaeaewne Tpebyemoro GaRta 8 NAMATM TepMuHaaa */

index=x*40+(y/4);
§f (x%2) index+3B152, /* ecam meueTwwn, ucnoabldyetca
aropok Gaox */

/* 3anuce usera */

if ('xor) { /* pexum mimewewua usera */
t=*(ptreindex) 8 bit_mask.c(0].
*(ptreindex)st|color_code,

else {
te*(ptr+index) | (char)C,
*(ptreindex)=t & color_code.

}



fiabix Cu Aas N CCHOHAAOB 121

CoxpaHnenne W 3arpyaka rpaduueckux H3o6Gpaxesnil

COXpaHCHHC W 3arpy3ka rpadHueckuXx H300pakeHHIH SIBASIETCS AOBOABHO MNPOCTLIM
A€AOM, T.X. 06pa3 U306paxeHnit HAXOAHTCH B BUACONAMATH AMCIIACS, a CC COACPKUMOC ACTKO
KOMMPOBaTh Ha AMCKOBbIM (ara. [AaBHOM MpobAcMOA siBASICTCR 1iICOBXOANMOCTE BREAEHHS
NOABL30BaTeAEM HMCHH (Dafaa, BBUAY TOro, UTO 3anpoc o BBOAE H BBEACHHOE MMSA (daRiaa
COTPYT YacTb MHGMOPMAlMKH Ha IKpaHe. AAs Toro, urobul M3bexaTe aTOro, paspaboTanbi
¢ynxunn save_pic() u load_pic(), TekcTbl KOTOpbIX MPUBOAATCH B AaHHOM pa3aeaec. [eppas
PYUKUHA COXpaHACT 14 BepXuuX CTPoX H306pakcHHA, YUCTHT 3Ty 06AacThb, 3anpawMBacT ums
datiaa U, MOCAC TOro, Kak oMo byAeT BBeACHO, BoccTalaBAMBacT usobpaxcuue.

/* coxpanenue rpaguueckoro uiobpaxewwn */
void save_pic()

char fname(80]):

FILE *fp;

register int i,j);

char far *ptr=(char far *) 0xB8000000: /* rouxa e
namatu  CGA */

char far “temp;

unsigned char buf(14][80]; /* coaepxur obpas axpawa */

temp=ptr;
/* coxpawenue BepxHux CTPOK Texywero COAEPIWMOro dxpawa */
for (1=0;1<14,+41)
for ()=0;)<80;++j) {
buf (1] (J]="temp; /* werwwd Gaar */
buf (i) [(j+1)="(temp+8152); /* ueverwwin Gaar */
*temp=0; *(temp+8152)=0: /* uuctka no3wuuh akpawa */
temp++;

}
goto_xy(0,0):
prantf(“Hna ¢adna:");
gets(fname);

if ('(fp=fopen(fname,"wb"))) {
printf(“9sada we moxer burto OoTxpwWI\N");
return;

}

temp=ptr;
/* BOCCTaHOBAEHME COAEPXMMOro Ixpawa */
for {1=0;i<l4;++1)
for (1=0;1<80:++j) {

*temp= buf (1] (j]; /° verwwn 6anr */
“(temp+8125)=buf (1] ()+1): /* wewerwwn Saar */
“temp=0; *(temp+8152)=0; /* wucTka nolmumn Ikpawa */
temp++;

/* xonwposawue wiobpaxewun 8 9awna */
for (i=0;i1<8152;i++) {
putc(*ptr . fp): /* verwwn Banr */
putc(*(ptr+8125),fp); /* ueverwun 6aar */
ptree;

}

fclose(fp):

/* sarpy3xa wiobpaxewna */
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:oid load_pic()

char fname(80);
FILE *fp;
register int 1,§;

char far *ptr=(char far *) 0xB8000000; /* rouxa ®
namatw  CGA */

char far “temp;

unsigned char buf[14](80]; /* coaepxut 06pa3 axpawa */

temp=ptr;
/* coxpawewue BepXWWX CTPOK TEKyMero COAEPXWMOro Jxpawa */
for (1=0;1c<ld;e+4)
for (J=0;3<80;j+=2) {

buf (1] [1])="temp;
buf (1] (j+1])=*(temp+8152);
“temp=0; “(temp+8152)+0; /* uucTxa no3wuwd axpawa */
temp++;

}
goto_xy(0,0);
printf(“Mun ¢afna:");
gets(fname);
if (1(fp=fopen(fname,“rb"))) {
goto_xy(0.0);
printf(“0ada we moxer 6ute OTKpuT\n™);
temp=ptr;
/* BOCCTAHOBAEGHME COAGPIMMOro IKpawa */
for (1=0;1<14;++1)
for (3=0;3<80;§+=2) {
*temp= buf (1] [1):
*(temp+8125)=buf (1] [§+1]:
temp++;

return;

/* sarpysxa wiobpaxewwa w3 ¢aAaa */
for (1s0;1<8152;i++) {
*ptr=getc(fp); /* uerwun 6aar */
*(ptr+8125)=getc(fp). /* weverwwd 6aAtv */
ptres+;

}
fclose(fp):

MoanporpaMmel HaunialoT 06paboTKy BHAEONaMATH, HaUNHAR C aAPCCa, COACPXAIUCIOCH
B yKa3aTcAc temp CYHTLIBAA HAM 3aMHCLIBas KaXAbIA YETHbIA H HEYCTHLIN GakThi B Nopsiake
BO3pacTaHMA MxX aapecoB. Takod MOAXOA MO3BOAHCT AOBHTBCH MPOCTOTHI M HarASAMOCTH
dynx p paceMoTp IX Bbillle moanporpaMM. B cayuyae obpaboTku BuaeomamsiTh
B MOpPRAKE BO3pacTallusi aApecoB, BHadaae byaeT oTobpaxaTmcs 4eTHasm Touka pacTpa, a
3aTeM - HeuyeTHas.

Ay6AHpoBanHE 4acTH dKpaHa

HHoraa 6biBacT MoAe3HLIM CKONMHPOBATH YAaCTh IKpPaHa B Apyryio obaacTe. ITo aerxo
BLINIOAHHTB HCMOABL3YA GYHKuMIO copy(), TEKCT KOTOpOH MPHUBOAMTCH HUXC.
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/* xonnposanwe wacTw IKpawa 8 Apyryo obaacre */
void copy(startx,starty,endx,endy,x.y)

int startx,starty; /* Bepxwan aesan xoopAWWarta */

int endx,endy: /* WuxHan npasas xoopawwarta obaacrtu
xonWposakua */

int x,y; YA BEpXHAA AEBAA KOOPAWMATA obnacrtm,

( xyaa Gyaer npoBoAWTCA xonuposawue */
nt 4,5
unsigned char c;

for (;startx<endx;startx++,x++)
for (i=starty, j=y;icendy;i++, Jo¢) {
c=read_point(startx,1); /* urewne voukw */
mempoint(x,).c); /* 3anuch ee 8 nosyo obaacte */

}

Kax Bbhl Moran ybeanTbesi, npH obpaltcHHH K (YHKIMSIM B KauccTBe ee aprymMeHTOoB
yXa3bIBalOTCH BEPXHAA AeBas M HUXHAS NPaBas KOOPAMHATBLI yraoB obaacTu, koTopas byaer
KOMHPOBaTbCH, H BEPXHSARA AEBas KOOPAMNATBLI, KYyAa ACAAETCH KOMHA.

Bui Takxe MoxeTc ybcauTcs, 4To ¢ HeboAbmMMH u3McHEHHsMH dyHKUHIO copy()
MOXHO npeobpa3oBaTh B PyHkumio move(). Pyuxuus move() nepecbiaaeT yxasamuylo obaactb
B APYI'YyI0O M YUCTUT MCX0AHOE MECTO. TekCT (yHKUHM NPUBOAMTCH lMXC.

/* Nepecwaxa wacrtw 3xkpawa B Apyryo obaacre */
void move(startx,starty, endx,endy,x,y)
int startx,starty; /* Bepxwaa aesas xoopauwava */
int endx,endy; /* wmxnan npasan xoopaunata obaacru
nepecwuaku */
int x,y; /* sepxwan aesam xoopawwarta obaactw,
( kyAa Gyaer nposoawtca nepecwaka */

int 1,);
unsigned char c;

for (:startx<endx;startx++, x++)
for (i=starty;j=y;i<endy;1++,)++) {

caread_point(startx,i); /* urenne vouxn */

mempoint(startx,i,0); /* crupawme craporo
wiobpaxewna */

mempoint(x,),c); /* 3anuce toukm B8 Wosyo obaacte */

Bpameuuc TOYKH B NMAOCKOCTH 3KpaHa

Bpauicue Touku B NAOCKOCTH IKpalia (AByMCpPHOM NMpPOCTPaHCTBE) NPEACTaBASIET cobon
AOBOABIO IIPOCTYIO 32Aa4y B ACKapTOBOM CHCTEMC KOOpAMIAT. Bbl MoXCTC BCMOMHUTB W3

KypCa allaAMTUYCCKOM TICOMETPHHM, UTO BpAUICHHMC TOYKM BOKpyr NEHTpa Ha yroa theta,
OIIHCbIBAETCH HOPMYAOH:

new_x = old_x * cos(theta) - old_y * sin(theta)
new_y = old_x * sin(theta) - old_y * cos(theta)

EAMICTBCIION CAOKHOCTBIO NpH  ynoTpcGACHMUM 9THX QOPMYA AAH  rpaduuecKHX
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AMcriaeeB OyaeT MABAATCA TOT QakT, UTO IKPaH AMCMIAEA He MABARETCH AEKAaPTOBbIM
NPOCTPAHCTROM. A€KapTOBbI OCH ONPEACARIOT 4 KBAAPaHTA, Kak ITO MOKa3aHO Ha pHCYHKe 4-2.
OAHaKO IKpaH TEPMHHAAA MPCACTABAACT coboM oAMH M3 kBaapanToB, oc X u Y B KoTOpoM
nepeBepHyThi. AAfl DCLICHHA ITOM NPobAeMbI HEOBXOAMMO ONPEAEAMTB HOBLIH LEHTP M
NPUBECTH B COOTBETCTBHE KoopauHaThl X # Y 3KpaHa M KOOPAMMATbI OCEH AeKkapTOBa
npocTpaHcTBa. Atobam Touka Ha JkpaHe MOXeT 6bIThb MCMOAB30BaHa B Ka4eCTBe LEHTPa, HO
06bIYHO LCHTP OMpeAcAfieTCA Kak MOXHO GAauxe k ueHTpy 0bbexTa, KoTopblit Mbi cobupaemca
BpaumlaTh. OyHKUMSA rotate_point(), MPUBEACHHAA HUXE, BLIMHCARET BEAMNMNY HOBEIX IHAYECHUA
X u Y AAS 32A2HHOrO yrAaa RpPalUICHHUA.

/* Bpamexue TOUKW BOKPYr UEHTPA C KOOPAMHATaMMU
x_org u y_org Wa yroa theta */
void rotate_point(theta,x,y,x_org,y_org)
double theta,*x.* yi
int x_org,y_org;

double tx,ty;

/* wopmaauzauwn X w Y x wavaaswomy sapecy */
tx="x-x_org;
ty=‘y-y_org:

/* epamewnue */
*xetx*cos(theta)-ty*sin(theta);
*ystx*sin{theta)-ty*cos(theta);

/* sodepamenne 3uauewwR xoopawwar */
“x+ex_org;
“y+ey_org;

3aMeTuM, 4TO rotatc_point() W3MeHseT napameTpbl X H Y nyTEM MPUCBOEHHA WM
TpebyeMOro 3HauenHe AAS MOAYHEHHS YrAa BPalLCHHUA, 33AAHHOrO NepeMeHHon theta. Yroa
BpalleHHA 33A2CTCA B paAMaHax.

AexapToss CuCTeMa KOOPAMMAT

Fpaguueckud axpam Y

Puc. 4-2. AexapToBb! KOODAHHATBI Ha rpadMUecKOM IKpaHe.
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Bpameuune o6bexTta

XoTs QyHkums rotate_point(), Beiuncasioutast Tpebycmbic 3HaueHHsi koopauHaT X n Y
Npu BpauleHHH TOUKH, yXe 6blaa HaMH paccMOTpeHa, OAHako, OHa He MOXeT O6bITh
WCMOAB30BaHa AASl BpalleHust (MoBopoToB) obbexkToB. Aasi 3Toro neobxoauma apyras
@yHxuns. MMoa obbekToM 3Acch M Aasec bGyacm mnoHumaTb Habop CErMECHTOB MpPAMBbIX
oTpe3k0oB. KOOPAHHATLI KpaMHHX ToUeK KaXAOTO OTPe3Ka COAEPKATCA B ABYMEPHOM MaccHBe
YHCCA C NAaBalouler Toukon. Kaxaasi cTpoka MaccHBa COAECPXHT Ha4aAbHbLIC M KOHEYHbIC
KOOPAHHATblI AaHHOrO OTpe3Ka. 3ITO 03HauaeT, uTO McpBas Pa3MEpHOCTB  MAccHBa
npeacTapBasieT coboM KOAMYECTBO OTpPE3KoB, BXOASWMX B cocTaB obbexkTa, a BTopas
pa3MepHOCTh GyAeT paBiia 4 (4MCAO KOOPAMHAT KpaWHMX Touek oTpe3ka). Hanpumep, Maccus,
1IPUBCACHHbLIA HHXeE:

double object [10](4];
onpeacaseT 06bekT, cocTosummin u3 10 oTpe3Kon.
Kak npaBuao, MaccMB opraHM3ycTCsi Tak, KaK foka3aHo Ha pucyHke 4-3.

Nepaun Bropot ———->
uHpARKC HHAEKC
0 1 2 3

v
0 start_X1 start_Yl end_X1 end_Y1
1 start_X2 start_Y2 end_X2 end_Y2
2 start_X3, start_Y3 end_X3 end_Y3
3 start_X4 start_v4 end_X4 end_Y4
n sta;t_Xn start_¥Yn end_Xn end_Yn

Puc. 4-3. YcaoBHasi opraHM3aumsi Maccusa.

OnpeAeANTB 06BEKT - 3TO 3HAUMT Pa3MECTUTBL B MACCHBE KOOPAMHATbl Ha4daAbHbIX
M KOHEUYHBLIX TOUYEK OTPe3KOB, CocTaBasitolnx obbexT. Hanpumep, ecan obbexT npeactaBaseT
coboi NPHMOYroABHHK BHMAA:

0.0 0.10

10.0 10.10
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TO B MacCHB, OMPCACARIOUMA AaHHbIA MPAMOYrOAbHHK, 3aHOCATCA CACAYIOUMIHE UMCAA:

object[0]{0] = 0; object[0][1] = O;
object[0][0] = O; object(0](3] = 10;

object[1]{0] ~= 0; object(1]{1] = 10;
object[1]{0] = 10; object|{1]{3] = 10;

object[2][0] = 10; object[2](1] = 10;
object[2]{0] = 10; object{2]{3] = 0;

object(3][0]
object(3]{0]

"

10; object(3]{1] = O;
0; object(3][3] = 0;

Hocae TOro, xak 06BLEKT onpeaeaei, BbI MOXCTE BpallaTh €ro, UCNOAb3YS QYHKLMUIO
rotate_object(), mnpuBcAciHYylO HHXe, N0 4acoBoM cTpcake (kaasMuwia <R>) uam B
MPOTHBONOAOKHYIO CTOPOHY (kAaBuumia <L>).

/* Bpawewwe 3apannux obrextos */

void }otnle_objec!(ob. theta, x, y, sides)
double ob[)[4): /* onucawwe obvexta °*/

double theta; /* yrok nosopora s paawawax */
int x, y;
int sides;

register int 1, §;
double tempx, tempy;
char ch;

for(::)

ch = getch(): /* ®Boa npusnaxa wanpasaewws spamewus */
switch(tolower(ch))

case '1': /* op npoTus crpeakm */
theta = theta < 0 7 -theta : theta;
break;

case 'r': /* spawewwe no uacosoR crpeaxe */
theta = theta > 0 7 -theta : theta:
break;

default: return;

for()=0; j<=sides; j++) /* crupaume crapux Auund */

{

Tine((int) ob[3] [0}, (int) ob[5)([1].
(1nt) ob[3][2]). (int) ob[§]([3]. 0):

rotate_point(theta, 8ob[j] (0],

Sob(3] (1], x, y):
ratate_point(theta, 8ob[j) (2], &ob()]) (3], x. y):
line((int) ob(§][0). (int) ob(j)(1].

(int) ob[4)[2]. (1nt) ob[§](3]. 2):

Kax noxasano B onucauuu napaMeTpoB  dyuxuuu  rotate_object(), Bpautenmue
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OCYULECTBASIETCH BOKPYr WCHTPa, 3aAallHoro KoopauHaramu X M Y, Ha yroa, BeAUuMHa
XOTOpOro 3asaHa napameTpoMm theta B paananax. M ABbHOE 3Ha napameTpa theta
pasio 001 paauan. BameTum, 4TO0 0O6BLEKT cHauaaa cTHpacTca M3 cTapowt obaacTu
pa3sMElLEHNs, a 3aTeM MepepUcoBbIBACTCH BHOBB. EcAM 3TO ycaonme He MoxeT 6bITh
BBLIMOAHCHO, TO 3KPaH OKpawMBacTcH B roay6on uscT. Heo6X0AMMBIM yCAOBHEM BLINOAHEHHH
nporpaMmsl rotate_objcct() aBasieTca obsizaTeablioe 3asanue napamctpa sides.

NMpuseachnaa nuxe d¢yuxuus display_object() e MMcCT oTHOUICHMSt K BpaulcHHIO
06bCKTOB, HO OHa MOXCT 6bLITH moa¢3Ha npu pabore ¢ obkexrTamu. Ona pucyeT Ha IKpaHe
00BEKTBE, OMpPEAEACHHBbIE B MaccHse ob.

/* otobpaxenwe obbexta Ha axpawe */
voird display_object(ob, sides)
double ob(](4);

int sides;

register int 1,

for(i=0; i<sides; i++)
Nine((int)ob[i)[0]). (int)eb(4][1].
} (wnt)ob(1](2]. (nt)ob(1][3). 2).

B KauccTRC MAAIOCTPallMM YAODCTBA MCHOAB30BAHWSI WHKIUA BpautcHusa obbexron
HHXE TIPHHOAATCS MPOrpaMMbl Bpaulciiua U3obpaxciinsg AoMa.

/* Npumep epamenwn ulobpazenua 06bexTa C MCNOABIOBAWMEM
apantepa CGA/EGA 8 4 rpa¢uueckoM pexume
*

#include “dos.h”
#include “stdio.h”
#include "math.h"

void mode(). line(). mempoint(). palette():
void rotate_point(), rotate_object(), display_object():

/* maccue house onpepeaser wiobpaxenue aoma */
float house[][4]) =
{

/" startx, starty, endx, endy */

120, 120, 120, 200, /* aom */
120. 200, 80, 200,

80, 120. 80, 200,

80. 120, 120. 120,

60, 160, 80, 120, /* xpuuwa*/
60, 160, 80, 200,

120, 155, 100, 155, /* asepn*/
100, 155, 100, 165,

100, 165, 120, 165,

90, 130, 100, 130, /* oxwa */
90, 130, 90, 140,

100, 130, 100, 140,

90, 140, 100, 140,

90, 180, 100, 180,

90. 180, 90, 190,

100, 180, 100, 190.

90, 190, 100. 190

main()

union k
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{

char c(2};
int §;

} key:

mode(4); /* pexum = 4 */
palette(0); /* naaurpa = 0 */

/* pucywox pamku,obpamanouen Aom °/
1ine (30, 70, 30, 260, 2);

line (160, 70, 160, 260, 2),

Vine (30, 70, 160, 70, 2),

Tine (30, 260, 160, 260, 2):

display_object(house, 17):

getch();

rotate_object(house, 0.025. 80, 160, 17):
mode(3):

}

/* Bubop naautpu °*/
vold palette(pnum)
int pnum;

union REGS r;

r.h.bh = 1; /* xoa 4 rpapuueckoro pexuma */
r.h.bl = pnum;

r.h.ah = 11;

;nteG(Oxlo. 8r, 8r);

/° Bubop pexwuma */
void mode(mode_code)
int mode_code;

union REGS r;

r.h.a1 » mode_code;
r.h.ah = 0;
;ntOS(Ox]O. Ar, &r);

/* Pucywox otpesxa npamod 33pawNOro usera */
void line(sx, sy, ex, ey, c)
nt sx, sy, ex, ey, c:

int t, dst:
nt x = 0, y =0, dx, dy, ix, 1y

/* ewuncaenwe npupamenwdr no x w no y */
dx = ex-sx;
dy = ey-sy:

/* ®BuuMCAEHHE NPUIHAKOB HANPaBAEWMA OTpelxa °/
1f(dx>0)
ix=1;
else
1f(dx=20)
1x=0;
else
1x= -1;
if(dy>0)
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1y=1;

iys -1;
dx=abs(dx);
dy=abs(dy):
1f (dx>dy)

dstedx;
else
dst=dy;

/* pucynox orpesxa */
for(te0; t<adst; t++)

mempoint(sx, sy, c):
x+edx;

y+edy;

1f(x>?st)

x-=dst;
sx+six;

}
if(y>dst)
{

y-sdst;
sys=1y;

}
}

/* sanuce Touku 8 CGA/EGA */

void mempoint(x,y,color_code)
int x,y,color_code;
{

union mask {

char c[2);

int {;
} bit_mask;
int 1,index.bit_position;
unsigned char t;
char xor; /* “uckapvaouee WAK" usera 8 cayvae ero

ninenewna */
char far *ptre(char far *) 0xB8000000; /* rouxa e namarw CGA */
bit_mask.1=0xFF3F; /* 11111111 00111111 o
ABOWNYHOM BHAE
.

if (x<0 || x>199 || y<0 || y>319) return;
xorecolor_code & 128; /* nposepxa, yCTAHABAMBAACR AM
pexnn “uckaovaowero MAK™
.

color_code=color_code & 127; /* macka crapwux 6uros */

/* Ycrawoska mMacku 6utos w Guros pexwMa uysera
8 npasyo noswuwo */

bit_position=yXd4; /* swuucaenne HyzwoA noswuun 8 Gaare */

color_code<<=2*(3-bit_position); /* casur xoaa usera B HyEHyD
nosuuno */

bit_mask.i>>=2*bit_position; /* casur GMTOBOA MACKM B HYIHYD
nosuuuo */

/* onpeaenenne Tpebyemoro GaAta 8 namaTm Tepmmnaa */



130 HI® "U.BK. - COPT. Teachomuni: 311-52-08, 936-50-67, 135-57-41

index=x"40+(y/4);
if (xX2) index+=8152; /* ecam HeweTHMA, MCnOAbIyerCR
8TopoA Baox */

/* 3anuce usera */

1f (txor) { /* pexuh wsmewewwn useva */
te*(ptr+index) & bit_mask.c(0]:
*(ptreindex)et|color_code;

else {
t=*(ptr+index) | (char)0;
*(ptr+index)=t & color_code;

/* Bpamenwe TOMKW BOKPYr UEHTPA C KOOPAWNATaMMU
8 x_Oorg w y_org, wa yroa theta */

void rotate_point(theta,x,y,x_org,y_org)
float theta,x,"y;
int x_org.y_org:

float tx, ty:

/* wopmaausauws X u Y x mauasbHOmy aapecy */
tx="x-x_org;
tye"y-y_org:

/* spauenne */
*xetx*cos(theta)+ty*sin(theta):
"y=-tx*sin(theta)+ty*cos(theta);

/* so3Bpawenue Inavewwd xoopauHar */
*x+=x_org;
Tysey_org:

/* Bpamewue 3apawwux obeextos */

void rotate_object(ob, theta. x, y, sides)
float ob[])[4]): /* onucawue obbexta */

float theta; /* yroa nosopota 8 paawawax */
int x, y;

int sides;

int 1, 3
float tempx, tempy;
char ch;
for(::)

ch = getch(); /* 88oa npuswaka wanpasaewun spamenun */
switch(tolower(ch))

case '1': /* sp npotue crpeaxw */
theta = theta < 0 7 -theta : theta;
break;

case 'r’: /* spamewue no uacoeod crpeaxe */
theta = theta > 0 7 -theta : theta;
break;

default: return:
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for(j=0; jesides; j++) /* crupawwe crapux Auwud */

Vine((int) ob[j][Ol (int) ob[§)([1].
(int) ob(j1[2). (int) ob(3)(3). 0)
rotate polnt(theta. &ob[J][O]
&ob (3] [1)
ro!ate_point(theta. &ob{j)[2). &ob[j) (3], x. y)
Tine((int) ob{j§][0). (int) ob[3)[1].
(int) ob[31(2]. (int) ob[j1[3). 2):

/* orobpaxenwe obbexta wa akpawe */

void display_object(ob, sides)
float ob(] [4]):
int sides;

it i

for(i=0; t<sides; 14+)
Tine((nt)ob[1][0). (wnt)ob[2] (1],
(int)ob[1](2). (int)ob[i)([3]. 2)

C6Gopxa noanporpamm

B oToM, nocaeaneM, mnaparpade, ONMUCLIBACTCH IPOCTasi NPOrpaMMa PUCOBAHUSA,
HCIOAB3YIONLAR HHOANIPOrpaMMbl I'paduku. [PporpaMMBI pUcoBaHHS HaCTO HCMOAB3YIOT "MbIlUL",
103BOARIONULYIO 110AL30BATCAIO YAOGHLIM criocoboM oToBpaxaTh AuHMM Ha JKpale TepMHMaaa.
OAnaxo, "MbLIUBIO" KOMMACKTYIOTCS 110Ka ME BCC KOMIBIOTCPL! MOITOMY, OMMCAHHAA 3AeEch
"POrpaMMa-XyAOKHHK™ OPHEH THPOBAHA Ha OMEPaALUH C KA P xypcopa.

B “pucyiomix” nporpaMmax 1BaM HCOGXOAMMO KOHTPOAMPORATBL TEKYLUEE [OAOKCHHC
xoopantatT X u Y (B rpadMucckoM pcKHMME TCKYyUIMC KOOPAMHATBLI MIIAMUHPYIOTCSI KYpCopom
He coBceM OBLIUHOM (opMBI). AASl MPOCTOTHI A3ABHCHIUCTO H3AOXKEHMSI MaTcpHasa byaem

1Ha3bIBaTh "rpadHuUcCKui” Kypcop “nepekpccTeM”, np # BO M TOT aKT, uTO
B rpadMucckoM peXHME €ro (hpopMa ACHCTBUTCABHO HaNoOMMHAcT kpcecT. ®yuxumusi xhairs()
pa3MelacT rpadMuCcckuil Kypcop B no: , OMpeAca H 3na ce aprymcuroB X
u Y.

HanomuHaeM, 4TO ABOMYHBLIM KOA IBCTa ckAaabisactest 1o cxeme "UAH" co 128 ¢
weablo ycraHosku 7 6uta B 1. 310 103BOASCT (ynxkumuu mempoint() CKA2ALIBATH 110 CXeMe
“uekatodatowiero HAH® ABoMUNILIC KOABLI CTaporo W HOBOrO UBCTa Ha 3KpaHe BMCCTO C€ro
HiMcHeHus. Takas BO3MOXHOCTBL 1103BOAAET AOCTHUBL ABYX BaXiibix MoMenTos. Bo-nepsbix,
I'paPMUCCKHMA KYpPCOp BCEFA2 BHAMM, T.K. BCErAa HMCCT WUBCT, OTAMUHBLIH OT OKpYXaioWiEro.
Bo-uTopbiX, 3HaYMTCABHO YMPOULAETCA MPOIlECC BO3BPAaTa ‘TOUKM PacTpa, 3daHHUMAEMON
KYPCOPOM, I3 HCXOAHOC [10AOXCHHUC. ITa OIICPAlUsl BLINMOAHSCTCH NyTEM NOBTopHoro obpautenuns
X OTHM TOYKaM (HAarlOMHMM, UYTO MOCACAOBATEALIIOC BLINOAHCHHUC ABYX OfepailMi 110 cXeMC
"nekatouatontero HAH® Bceraa npuBoauT k nepsoHauaabHoMy 3uaudcumio). Huxce npuseaen
TCKCT (pyHxunu oTobpaxenus rpaduueckoro kypcopa.

/* ovobpaxenue rpaguuecxoro xypcopa "/
void xhairs(x,y)
nt x,y:
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Vine(x-4,y,x+3,y,1]128);
1ine(x.y+4,x,y-3,1|128);
}

Mporpamma p , B A Pa3ACAC, MO3BOAHT BaM:
- PHMCOBATB AWHHUW;
- PUCOBaTBH MPRMOYIOALHHKH;

P PRAMOYIOABHHKH;

- pHCOBaTh OKPYyXHOCTH;

- 32KpalIHBaTL OKPyXHOCTH;

BbibupaTh uBeET;

BbibHpaTh naAnTpy;

YCTaHaBAKHBAaTBL CKOPOCTH M3IMCHCHHA MNapaMCcTPOB;

COXpaHATB rpaduucckuc u3lobpaxcuns;

3arpyxaTh rpaQuuccke u3obpaxcuus;

BpawaTh 06BLEkTLI Bokpyr Alobon Touxw;

KOMUPOBaTh W MCPCCHIAATL rpaduucckue H3ohHpaxcHUA.

anBCAeM HHUXE TCKCT TAaBHOM nporpamMmbt:
main()

union k{
char c(2):
int 1;

} key :

int x=10, y=10; /* vexyman noswuwa axpawa */

int cce2; /* texyawh user */

int on_flagel; /* npuinaxk ncnoAb3IOBaHNA Kapawaawa */

int pal_numel; /* uomep naantpw */

/® KOMEUHAA TONK3 ONPEACACHWA AMHNA,
NPAMOYrOAbHHKOB, OKPYXHOCTEA */

int startxe0, starty=0, endx=0, endy«0;

int first_pointel;

int incel: /* war nepecuaxw */

int sides=0; /* xoawnectso cropou swbpauuoro obvexrta */

int §;

mode(4). /* nepexanvatean pexwms CGA/EGA */
palette(0); /* naaurpa 0 */

xhairs!{x, y); /* yxasareav xypccy: */
do

{

key.i = bioskey(0):

xhairs(x, y): /° rpaewvecknd xypcop */
1f(tkey.c[0])) switch(key.c[1])

case 75: /* saeso */
1f(on_flag) line(x, y, x, y-inc, cc);
y == inc;
break;

case 77: /* esnpaso */
if(on_flag) line(x, y. x, ysinc, cc);
y *+= inc;
break:
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case 72: /* ssepx */
if(on_flag) line(x, y, x-inc, y, cc);
x -= inc;
break;
case 80: /™ sums */

if(on_flag) line(x. y, x+inc. y, cc);
x += inc;
break;
case 71: /* esepx u sreso */
if(on_flag) line(x, y. x-inc, y-inc, cc);
x -= inc;
y -= inc;
break;
case 73: /* esepx u enpaso */
if(on_flag) line(x, y, x-inc, ysinc, cc);
x -= inc;
y += inc;
break;
case 79: /* suu3 wu saeso */
1f(on_flag) line(x, y, x+inc, y-inc, cc)
x += inc:
y -= inc;
break;
case Bl: /* sun3 w snpaso */
if(on_flag) line(x, y, xeinc, y+inc. cc);
x += inc;
y *= inc;

break;
case 59: /* F1 - meanewno */ inc=1;
break;
case 60: /* F2 - buctpo */
inc=5;
break;

el:e switch(tolower(key.c(0]))

case ‘0': /* nepexanuewne wabrowa */
on_flag = 'on_flag;
break;
case ‘l': cc=l; /* user | */
break;
case '2': cc=2; /" ueer 2 */
break;
case "3°: cc=3; /" ueer 3 */
break;
case '0': cc=0; /* ueer 0 */
break;
case ‘b‘: box(startx, starty, endx, endy, cc);
break;

case ‘f’':

f111_box(startx, starty, endx, endy, cc); break;
case ‘1':

line(startx, starty, endx, endy, cc): break;
case ‘c’:

circle(startx, starty, endy-starty, cc): break;
case 'h':

fill_circle(startx, starty, endy-starty, cc); break;
case 's’:

save_pic(); break;
case ‘r’:

load_pic(): break;
case 'm’: /* nepecwaxa ¢parmenta */
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move(startx, starty, endx, endy, x, y): break;
case ‘x': /* xonuposauwe ¢parmenta */
copy(startx, starty, endx, endy, x, y): break;

case 'd’: /* onpeaeautv nosoport(casur) obwexta */

/" Brumawwe! Bo Bpema TPAHCARUMW NPOTrPAMMN WACHTWUGUKATOP object
6ua noMeven xax “weonpeserewwwd”. Ero onucawwe AeAcrteureabno
OTCyTCTByer 8 ITOR NPOrpamMme.

.

/
sides = define_objekt(object, x, y); break;
case ‘a’: /" nosopor(casur) obbexrta ¢/
rotate_objekt(object, 0.05. x, y, sides):; break;
case "\r': /" wabop xOWEuUHuX TOuEK AAR AWMHMA, Xpyros
WAM NPAMOYrOABHMKOS */
1f(first_point)
{ startx = x, starty = y; }
else
{ endx = x, endy = y: }
first_point = !first_point break;

case ‘p’:
pal_num = pal_numsa]l ? 2:1;
palette(pal_num);

xhairs(x, y);

}
while (key.c[0]t='q"}:
getchar():
mode(2):
}

OfnuueM KpaTKo aAIropuTM paboTbt nporpaMMbl pucoBaHHA. Bruauaae skpan TepMHHaAa
yCTaHaBAHBacTcH B 4 rpapuycckui  pexuM. 3aTeM YCTaHABAHMBAETCR nNaautpa 0, w
rpadMucckHin Kypcop nep acTCsi B BCPXHHW AcBbii yroa. Labaon useTa 1o yMoauanmio
yCTaHaBAMBACTCR B COOTBCTCTBHM C KOAOM 2 (xpacHbin B naautpe 0). INpu nepemeutcnun
rpadU4CccKOro Kypcopa Ha IKpaHE OCTaCTCA CACA, KOTOPbIM OKPalIMBAacCTCR B COOTBETCTBHH
¢ TexyuMM uBeToM 1uabaoHa. Ecau HaxumaTh xa p Kypcopa, FpadHUCCKHUi
Kypcop MNEpPEMCULACTCA Ha OAHY TOUYKY pacTpa B 3aAaHHOM HanpaBacHuu. Takam ckopocTh
MEPEMEULCHHR MOXCET HC YAOBACTBOPATHL NOAbL30BaTCAR, NOITOMY B NPOrpaMMe NPEAYCMOTPCHa
BO3MOXHOCTB CMCUIEHHR Ha 5 TOUEK PacTpa NyTcM HaxaTHA kAaasuiin F2. OTMEHHTL pekHM
ycxop o nep MOXHO MyTEM HaXaTHA KA Fl. H uscra
OCYWICCTBAACTCR NpPU HaxaTMH UHPPOBbIX KkAasuwl oT 0 Ao 3. B naautpe 0 uudpa 0
3apc3epBUpOBaHa, | ONPEACARET 3CACHBIM UBET, 2 - KpacHbiM, 3 - xeaTbit. Wabaon userta
MOXCET ObITH M3MEHCH ITyTEM HaXaTHA KA 0. Ka <Kypcop B AcBbLIH BEpXHUH
yroa> (<HOME>), <Crpanuuna Beepx> (<PGUP>), <Ctpannua Buua> (<PGDN>) u <Kon>
(<END>) nepeMcumialoT rpadMuCCKHA Kypcop B yKa3aHHOM HanpaBACHHM W NOA yraom B 45
rpaaycos.

AAR aHaAM32 KOAOB ONCPAUMH HTCHHR B NPOrpaMMax HCMOAbL3YCTCR QYHKUHA
bioskey(). ITOpRAOK MOAKAIOMEHHA 3TOM DYHKUMH K NPOrPaMMC NpPH KOMAHARLIMH ONHCan B
raase 1. B nporpammMy BkAtoueHb! obpauteHHs K PYHKUHAM, NO3BOAAIOWNM BaM PUCOBaTh W
3aKp Th NPAMOYrOABLHMKH W OKPYXHOCTH, PHCOBAThL AHHHHM, KONHPOBATL W Ncp Th
n30bpaxcHHe Ha dKpaHe, COXPAHATL Ha AHCKE W 3arpyXaTh C HCrO COAEPXHMOC JKpalia,
otobpaxaTh ¥ BpamaTh 06BEXTHI

Mpn wn306paxecHUM AHHHW, NPAMOYrOABHHKOB M OKPYXHOCTEH BaM Heobxoaumo
ONPCACAMTL KOOPAMHATLi ABYX TOUYCK. AAfl MNPAMOYrOALHHKOB - ITO KOOPAMHaTbI ABYX
MPOTHBOMNOAOXHBIX YrAOB. AASl AHHMH 32A2cTCR HAaYaABLHAR H KOHCUHAR TOUKH, 8 AAR
OKPYXHOCTH - KOOPAMHATBI WCHTPa M TOUKH, YCPC3 KOTOPYI0 OHa ByAeT NPOXOAMTB.
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IMpoucce BbIGopa 2THUX TOUCK BLINOAHACTCA NyTeM HaXaTUA KkaaBuwn <BBOA> B
MOMCHT, Koraa rpadHuccKWit Kypcop HaxoauTca B Tpebyemon obaactu. Hanpumep, aas
H300paXeHUsi AHMHUM Bbl MNEPCMEILACTE I'PadUUCCKHA Kypcop B TOWKY, FAe OHa AOAXHA
HaUHHATBCA W HaXHUMacTe kAasuiwy <BBOA> . 3aTem Bbl ycTaHaBAWBaeTe Kypcop B TOUKY,
FAC AWHMA 3aKalHuuBaeTcs, H HaxumaeTe <BBOA> cHona. Mpu HaxaTun xaasuiun <BBOA>
BLINMOAHAETCA 3arpy3Ka NEPEMCHHbIX startx, starty, endx u endy, XoTopble MOTOM MCNOAbL3YIOTCA
B KauyecTBe MapaMeTPOB Bbi3b 1x dynxuwi. locae Toro, xak KoopAMHaTbI Touex Gyayr
ofipeAcAEHbl, MpPH HaxXaTWM Kaasvwnw <B> pucyeres xBaapaT, a <F> - «xBaapar
3aKpalIMBacTCA, NPU HaXaTHH <L > pucyeTcs AMHMA, NpH HaXaTHH <C> PUCYET(A OKPYXHOCTD,
a <H> - okpyXHOCTB 3aKpaluMBacTCS.

Aas xonup Al AW NEPEMELICHUA YaCTH IKPaHa Bbl AOAXIIbI OfIPEACAHTL BEPXHHH
AEBbLIA M NMKHMA NpaBbiit yrabl o6AacTH, KOTOPYI0 Bbl XOTHMTE HEPEMECTHTBL (HaXaTueM
xAaBuimn <BBOA> ). 3aTem Bbl ncpeMellaeTe Kypcop B BEpXHHMR AEBbIH yroa obaacTw, xyaa
Bhl XOTHTE MepeMECTHTB W3obpaxcHWe. AARl ncpecbiakW w3obpaxcnua TpebyeTcs HaxaThb
xAaBuwy <M>, a aAf xonupoBanus - <X>. 3anoMHuTe, UTO cTapoc H3obpaxenne B obaacTh,
KyAa OCYULECTBASICTCA Konuposanue, GyaerT yHuuTtoxeno.

Aas Bpautcnus 0bbekTa saM Heobxoaumo onpeaeauTh cam obbexT, nyTem HaxaTus
xaanuwm <D>. 3aTtcM, ucnoab3ysa xaasuuty <BBOA>, Bbl AOAXHbLI ONPEACAMTHL HaudaAbHbIC
¥ KOMEMHLIC KOOPAMIIATBI TOUCK AASl OTPE3KOB MO NEpUMCTpY Bbibpantoro obnexTa. Mpoucee
ubibopa 06bEXTa BpalleHHS H ONPEACACHUS CrO rpaHKLL peaan3ycTes gyHkumen define_object().
BpauicHHe 06beKTa 11aUMHAETCA MOCAE MHAXKATUA KAABHIUH <A>. AAfl  OMPEACACHHA
HaNpaBACHHA HpallEIIMA HCMNOAbL3YIOTCH KAaBuiuM <L> (nmo uacoBon cTpeake) uan <R>
(nporus uvacoBon cTpcaku). OcT Ts np p A MOXHO HaxaTuem Atobon
KAGBHIUM, KpoMC <L> uan <A>,

AAfl OCTaHOBKW PaboTbli NporpaMmbl HCIIOAB3YETCA KAaBuiua <Q>. [pu xcaanuu Bbi
MOXETE BKAKUWTBL B NPorpaMMy QyHKIMH AAR paboTbi ¢ "MbilbIO".

A Tcliepb MPUBEAECM BCIO NPOrpaMMy PUCOBaHMA LICAWKOM.

/* Nporpamma ann CGA/EGA, nO3IBOASDmAR PUCOBATL AWHMMW,
NPAMOYFOAbHHUKM W OKPYEHOCTH. Bu mozere Hapucosarte xaxof-aubo
obbexT W BPAWATHL €F0 NO 4ACOBOR WAW NPOTHB 4YACOBOA CTpeAkw. Bu
TaK xe MoxeTe xONWPOBATL FPAaduuecKkoé MIO6PAXTEHME WA AWCK W
3arpyxarte ‘ero c Aucka.

.

#define NUM_SIDES 20 /* uucao cropow obbexra;
npu neobxoauMoCTH yseauumesaertca
.
/
#include <dos.h>
#include <stdio.h>
#include <math.h>

void mode(), Vine(), box(), f111_box();

void mempoint(), palette(). xhairs();

void circle(). plot_circle(), Fill_circle();
void rotate_point(), rotate_object(), goto_xy();
void display_object(), copy(), move();

void save_pic(), load_pic();

unsigned char read_point();:

/* 10T MACCHB COABPIMT AMHAMKYECKW MEHADMMECR
KOOpAMKATH Obbexva.
.

double object [NUM_SIDES] (4]
double asp_rat1o; /™ COAGPIMT KOJIGPUUMENT CXATHA AAR
oxkpyzHocTea */

main()
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union k{
char c(2):
int §;

} key ;

int x=10, y=10; /* vexyman nosuums 3xpawa */

int cce=2; /* texymwA user */

int on_flagel; /* npusHak WCNOAL3IOBANHWA KapaHAawa */
int pal_numel; /* womep naautpm */

int startxs0, startys0, endx=0, endy=0;

int first_pointe};
int inc=1; /* war nepecwaxw */

int sidese0; /* xoawuectso ctopow swbpanworo obvexta */
int §;

-mode(4); /* nepexadvavreas pexuma CGA/EGA */
palette(0); /* naautrpa 0 */

xhairs(x, y): /* yxasarean xypcopa */
do

{
key.i = bioskey(0):
xhairs(x, y);

1f('key.c[0)) switch(key.c[1])

case 75: /* saeso */
1f(on_flag) line(x. y, x, y-inc, cc):
y -= finc;
break;
case 77: /* snpaso */
1f(on_flag) line(x, y, x, y+inc, cc);
y += inc;
break:
case 72: /* ssepx */
if(on_flag) line(x, y, x-inc, y, cc):

case 80: /* suw3y */
1f(on_flag) ‘ine(x, y, xeinc, y, cc);
x += inc;
break;
case 71: /* ssepx w saeso */
1f(on_flag) line(x. y, x-inc, y-inc, cc):

x -= inc;
y -= inc:
break;

case 73: /* seepx w snpaso */

1f(on_flag) line(x, y, x-inc, ysinc, cc);
x -= inc;
y += inc;
break:

case 79: /* suus w saeso */
1f(on_flag) line(x, y, x+inc, y-inc, cc);
x += {inc;
y -* inc;
break;

case 81: /* sHu3 u snpaso

if(on_flag) line(x, y, x+inc, yeinc, cc);

-

x += Inc;
y *= inc;
break;

case 59: /* F1 - meaaewno */
incel;
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break;

case 60: /* F2 - 6uctpo  */
incaS;
break;

else s:it:h(tolower(key.:[ﬂ]))
'o': /* nepexaouenwe wabaowa */
on_flag = lon_flag;
break;
case 'l': /* ewbop ueeva : 0,1,2,3 */ cc=l; break:

case

case ‘2’ cc=2; break:
case '3': cc=3; break:
case '0': cc=0; break;
case ‘b":

box(startx, starty, endx, endy, cc): break;
case ‘f’:

f111_box(startx, starty, endx, endy. cc); break:
case "1°:

line(startx, starty, endx, endy. cc); break;
case ‘c’:

circle(startx, starty, endy-starty, cc); break:
case 'h':

fi11_circle(startx, starty, endy-starty, cc): break:
case ‘s’':

save_pic(); break;
case ‘r':

load_pic(); break:
case ‘m’: /* nepecwaxa ¢§parmenta */

move(startx, starty, endx. endy, x, y): break;

case 'x': /* xonuposawwe ¢parmenta */

copy(startx, starty, endx, endy, x, y); break;
case ‘d’: /* onpeaeauto obbexT Bpawewns "/

sides = define_object(object, x, y); break;
case ‘a’': /* spamewwe obvexra */

rotate_object(object, 0.05, x, y, sides); break:
case ‘\r’': /* nabop KOHE4YHbX TOYEK AAR AWHMA, KPyros

. WAW NPAMOYrOALHWKNB

if(first_point)
{ startx = x, starty = y; }
else
{ endx = x, endy = y; }
first_point = !first_point: break:
case ‘p’:
pal_num = pal_num==] ? 2:1;
palette(pal_num);

xhairs(x, y);

while (key.c[0)!="q'):
?ode(z):

/* ycrawoexa naamtpu */
void palétte(pnum)
int pnaum;

union REGS r;

r.h.bh = 1; /* xoa 4 pexuma rpagukm */
r.h.bl = pnum;

r.h ah = 11;/* ycrauoexa naawtps */
)intaG(Oxlo. &r, &r);
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/* ycrawosxa suaec-pexuma */
void mode (mode_code)
int mode_code;

union REGS r;

r.h.al = mode_code;

r.h.ah = 0;

int86(0x10,8r, &r);
}

/* wsobpazewue npamoyroasmmuxa */ \}
void box(sx, sy, ex, ey, ¢)
int sx, sy, ex, ey, c;

line(sx. sy, ex, sy, c):
line(sx, sy, sx. ey, c);
line(sx, ey, ex, ey, c);
line(ex, sy, ex, ey, c);

W306paZeHUE AUNMU JAAAWHOr O UBETA C WCNOABIOBAWWEM
aaropurma Gpesewxama */

void line(startx,starty, endx endy.color)
int startx, starty, endx,endy.color;

register int t distance;
int xerr=0, yerr=0,delta_x delta_y;
int incx,incy:

/* Buuucaewne paccroawnn 8 oboux Hanpasaewwax */

delta_x=zendx-startx;
delta_y=endy-starty;

/* Onpeaeaenue Wanpasaenws wara,

war swuucanercs Aubo no sepruxaabHoA, AMBO NO ropPM3IOHTAALHOA
AUMUK "/

if (delta x>0) fincx=l:

else .af (delta_x--O) incx=0,

else tncx= -1;

if (delta_y>0) incy=1;
else {f rdelta_y--o) incy=0:
else tincy= -1;

/* Onpeaeaewue xaxoe paccroswwe 6oasuwe */

delta_x=abs(delta_x):
delta_y=abs(delta_y):
1f (delta_x>delta_y) distance=delta_x,
else distance=deita_y;

/* Buvepumsawue Aunum */

for (t=0; t<=distancesl; tes) {
mempoint (startx,starty,color);
xerr+=deita_
yerrezdelta_y;
if (xerr>distance) {
xerr-=distance;
startxe=incx;

if (yerr>distance) {
yerr-=distance;
starty+sincy;

936-50-67, 135-57-41
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/* 3aKpauMBaHMe NPAMOYrOAbMMKA 8 3aA3HMMA user */

void fi11_box(startx,starty, endx,endy,color_code)
int startx, starty, endx,endy,color_code;

register int 1,begin.end;

beginsstartx<endx ? startx:endx;
endsstartx>endx ? startx:endx;

for (i=begin;i<=end;++1)
line(i,starty, {,endy,color_code):

/* w3obpazenue OKPYIHOCTH C MCNOALIOBAHWEM AAFOPUTHA
Bpescuxama *

void circle(x_center,y _center,radius,color_code)
nt x_center,y_center,radius,color_code:

register x,y,delta;
asp_ratio=1.0; /* 270 YUMCAO MEHRETCA 8 PAIAMUNNX
cayvasx */
yzradius;
delta=3-2°radius;
for (x=0:x<y; ) {
plot_circle(x,y,x_center,y_center,color_code);
if (delta<0)
deltas=4*x+6;
else {
deltas=4*(x-y)+10;
y--:
}
X+
}
l‘y;
1f (y) plot_circle(x,y,x_center,y_center,color_code);

/* plot_circle nevataer touxu, onpeseasouue oxpyxHocTts */
void plot_circle(x.y,x_center.y_center.color_code)
int x,y,x_center,y center,color_code;

int startx,starty, endx,endy.xl,yl;
starty=y*asp_ratio;
endy=(y+l)*asp_ratio;
startx=x"asp_ratio;
endx=(x+1)*asp_ratio:

for (xl=startx;xl<endx;++xl) {
mempoint(xl+x_center,ysy_center,color_code);
mempoint(x1+x_center,y _center-y,color_code);
mempoint(x_center-x1,y+y_center,color_code);
mempoint(x_center-xl,y_center-y,color_code);

}

for (ylestarty;yl<endy:++yl) {
mempoint(yl+x_center, x+y_center,color_code);
mempoint(yl+x_center,y_center-x,color_code);
mempoint(x_center-yl,x+y_center,color_code);
mempoint (x_center-yl,y_center-x,color_code);
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/* 33KpaEMBanMe OKPYXHOCTH NyTEM NOBTOPHOrO BW3IOBA
circle() c ymewomewnuem paamwyca */

void flll_circle(x.y.}.c)
int x,y.r.c;

while (r) {
circle(x,y.r.c);
r--;

}

/* Ovobpasute rpaguueckufi xypcop */
void xhairs(x, y)
int x, y:

Vine(x-4, y, x+3, y, 1 | 128):
Tine(x, y+4, x, y-3. 1 | 128);
}

/* sanuce touxm 8 CGA/EGA */ M
void mempoint(x,y.color_code)
int x,y,color_code;

union mask {

char c[2):

int {;
} bit_mask;
int 1, index bit_position;
unsigned char t;
char xore0; /* “wcxaovaomee WAW' useva B cayvae ero

usnenennn */
char far *ptre(char far *) OxB8000000; /* vouxa B namavu CGA */
bit_mask.{sOxFF3F; /* 11111111 00111111 8
ABOUUHOM BrAE
*/
tf (x<0 || x>199 || y<0 || y>319) return;
xorscolor_code & 128; /* nposepxa, yCTaHaBAMBAACR AM
. pexun “uckanvacmero HWAK"

color_codescolor_code & 127; /* wacka crapwux 6uvos */

/* Ycvawoska macku 6uros u Guros pexwma users
® npasyo noiuumo */

bit_positioneyX4; /* suumucaewwe nyxwoA noswuuu 8 baare */

color_code<<e2*(3-bit_position); /* caBur xoAa usera s WyxzHy®
noswuwo */

bit_mask.i>>e2*bit_position: /* caBur GMTOBOA MACKK B HYINYD
nosuunn */

/* onpeaeaenwe tpebyemoro 6aRTa B NaMATM Tepmuwaaa */

Indexex*40+(y/4);
1f (xX2) index+=8152; /* ecam weverwud, ucnoasdyerca BTopod 6aox */

/* 3anuce useva */

if (1xor) { /* pexum m3menewnn ysera */
te*(ptreindex) & bit_mask.c[0];
*(ptr+index)=t|color_code;
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else {
t=*(ptreindex) | (char)0;
*(ptr+index)=t ° color_code;

) .

/* urenwe 6aATa w3 onepatusnoR namartu CGA/EGA */
unsigned char read_point(x,y)
int x,y;

union mask {

char c[2);

int §;
} bit_mask;
int {,index,bit_position;
unsigned char t;
char xor; /* “ucxaouan.oe HAW" usera 8 cayvae ero

UINCHEHNA
char far *ptr=(char far *) 0xB8000000; /* rouxa B
namatu CGA */
bit_mask.1=3; /* 11111111 00111111 @
ABOMUHOM BUAE */

if (x<0 || x>199 || y<0 || y>319) return 0;

/* ycrawosxa 6uroBOA Mackwm w 6uToB pexuma usera
8 npasyo noswuwo */
bit_position=yXd; /* swuncaeHMe HWYXWOA NOINUWM
s GaAte */
bit_mask.i<<=2*(3-bit_position);

/* onpeaeaenne tpebGyemoro GaRra B namsTu TepMuHaaa */
index=x*40+(y>>4);
1f (xX2) index+=8152; /* ecam weuerwwd, ucnoasiyercs
sropoR 6aox */

/* sanuce useva */
t=*(ptr+index) & bit_mask.c(0];
t>>=2*(3-bit_position);
return t;

/* coxpawewue rpaguvecxoro wiobpaxewns */
void save_pic()
{

char fname([80]:

FILE *fp;

register int 1,j;

char far *ptr=(char far *) 0xB8000000; /* rouxa B
namarm  CGA */

char far *temp

unsigned char buf[ll][OO] /* coaepxuv obpa3s axpawa */

tempsptr;
/* coxpawewue BepxHMX CTPOK Texywero COAGPEIMMOrO Jxpawa */
for (1=0;1<14;++1)
for (J=0;j<80;++3) {

buf (1] [J)="temp; /* uernwh Gaur */
buf (1) [§+1)=*(temp+8152); /* meverwwin Gaat */
“temp=0; “(temp+8152)=0; /* wucrxa no3wuwi axpama */
temp++;

goto_xy(0,0);
printf(“Filname:");



142 HM® "U.BK. - COPT". Teacdonnr: 311-52-08, 936-50-67, 135-57-41

gets(fname);

if ('(fp=fopen(fname,"wb"))) {
printf(“cannot open file\n");
return;

temp=ptr;
/* soccranoBAenne COAEPIWMOrO IKpans */
for (1=0;1<14;++14)
for (3=0;3<80:++4) {
*temp= buf[1][3]: /* verwwa 6anr */
*(temp+812S)=buf [1] [j+1]; /* nevernwd Banr */
*temp=0; *(temp+B8152)=0; /* umcTka NO3IMUKMA Ixpawa */
tempes;

/* xonuposawne wiobpaxenus 8 ¢ain °/
for (1=0,1<B8152;14+) {
putc(®*ptr,fp); /* verwwd Ganr */
putc(*(ptr+8125).fp); /* weuerwwd Bainv */
ptres;

fclose(fp):

/* sarpysxa wiobpaxeuus */
void load_pic()
{

char fname(80];
FILE *fp:
register nt {,J;

char far *ptr=(char far °) 0xB8000000; /° rouxa 8
namaru  CGA */

char far *"temp,

unsigned char buf[14][80];: /* coaepxur obpar axpana */

tempseptr;
/* coxpaWeWwe BepxuMx CTPOKX TExywero COAGpXWMOro JIxpawa °*/
for (120;1<14;++i)
for ()=0:)<80; j+=2) {

buf (1) [2]="temp,
buf[1) [3+1)=*(temp+B152):
“temp=0; ‘(temp+B152)=0; /* wuCTKa NO3IwMuwA Ixpawa */
tempe++:

goto_xy(0,0);
printf(“F1iname:");
gets(fname);
if ('(fp=fopen(fname,”rb"))) {
goto_xy(0,0);
printf(“cannot open file\n");
temp=ptr;
/* BOCCTAHOBAEHME COAGPEMMOro axpawa "/
for (1=0;i<14;4++4)
for (3=0;j<80;3+=2) {
*temp= buf (1] [3):
*(temp+8125)=buf (1) [)+1]:
tempes;

return;

/* sarpyixa wiobpaxewun w3z ¢adna */
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for (i=0;1<8152;1++) {
*ptr=getc(fp); / wverwu 6aar */

*(ptr+8125)=getc(fp); /* weverwwn 6aar */
ptree;

fclose(fp):

/* nomecTuTs Kypcop B 33A8HWOE NoAOXewwe */
void goto_xy(x,y)
int x,y:
{

union REGS r;

aapecauns xypcopa */
xoopaunata croabua */
XOOpAMHATA CcTpoku */
r.h.bh=0; /* swaeoctpanuua */
int86(0x10,4r &r);

/* xONWPOBAHME wACTu IKPAHA B APYryo obaacts */

void copy(startx,starty,endx,endy,x,y)
int startx,starty; /* BepxwAR aesaa xoopauwata */
int endx,endy; /* uuxHaAa Npasas xoopauHata obaacTw
xonupoBanua */
int x,y; /" sepxuan aesas xoopawHara obaactu,
xyad GyaeT npoBOAMTCS KONWpOBawwe */

int i,j;
unsigned char c;

for (;startx<endx;startx++ x++)
for (i=starty,j=y;1<endy;i++,3++) {
c=read_point(startx,i); /* urenwe ToukM */
mempoint(x, j.c); /* 3anuce ee 8 wosyo obaacte */

/* nepecwaka wactu 3xpawa 8 Apyryo obaacte */

void move(startx,starty, endx,endy,x,y)

int startx,starty; /* eepxwan Aesas xoopawwata */

int endx,endy; /* WWEZHAR NpaBas xOOpAWWaTa obaactw
nepecuaxu */

int x,y; /" sepxuan aesan xoopauxara obaactw,

( xyad GyaeT npoBOAMTHLCR nepecuaka */

int i,j:
unsigned char c;

for (:startx<endx;startx++, x++)
for (i=starty, j=y;icendy;{++, j++) {
c=read_point(startx,i); /* urewne Toukn */
mempoint(startx,i,0); /" cTupawne craporo
usobpaxennn */
mempoint(x,j.c); /* 3anuce toukw B WOByD obracte */

/* Bpawewue TOUKM BOKPYr UEHTPA C KOOPAUNATIMK



144

HMN® "U.BK. - COPT". Teacponni: 311-52-08, 936-50-67, 135-57-41

X_Org w y_org Wa yroa theta */

void rotate_point(theta,x,y,x_org,y_org)
double theta,®x,®y;
int x_org,y_org:

double tx,ty;

/* wopmaausauus X w Y x wauaabwomy aapecy */
txs=*x-x_org;
ty="y-y_org:

/* spamewuwe */
*xstx*cos(theta)-ty*sin(theta);
*yetx*sin(theta)-ty*cos(theta);

/* BosBpamenue 3HaueHHA KOOpAWHAT */
“x+ex_org;
“y+ey_org:

/* Bpamewwe 3apswnux obvextos */

vold rotate_object(ob, theta, x, y. sides)

double ob(]) [4);: /* onucawuwe obvextas */
double theta; /* yroa nosopota B paawawax */

int x, y:

int sides;

register int {, §;
double tempx, tempy;

char ch;
for(::)

(

ch = getch(); /* eBOA npusnaxa HanpasaewwR Bpamewns */

switch(tolower(ch))

case '1': /* npotus A crpeaxu */
theta = theta < 0 ? -theta : theta;
break:

case ‘r’: /* spameHwe No wacosoR cTpeaxe */
theta = theta > 0 7 -theta : theta;
break;

default: return;

for(j=0; j<=sides; j++) /* crupanue cTapux AunwuR */

Vine((int) ob(§)(0]. (int) ob(3) (1],
(int) ob(3] (2], (int) ob(3]1(3], 0):
rotate_pofint(theta, &ob[j] (0],
sob(3] (1), x. y):
rotate_point(theta, 8ob[3] (2], lob[J][S]. x, y):
1ine((fnt) ob(j) (0], (int) ob[j][l]
} (int) ob[s]{2]. (int) ob[3](3]. 2):

/* ovobpazenwe obeexta Ha Ixpawe */
void display_object(ob, sides)
double ob[] (4

int sides;
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register int f§;

for(i=0; f<sides; f++)
line((lnt)ob[t][b]. (int)ob[4) (1],

}

/* onpeaeaenne 06bekTa NO 33AAWHLM TOukaM */
def ine_object (ob.x,y)
double ob([] [4):
('ﬂt X,y

(int)ob[i](2]). (int)ob([i)(3]. 2):

union k{
char ¢[2]):
int §;
} key ;
register int i,§;

char far *ptr=(char far *) 0xB8000000: /* touxa 8
namatu CGA
.

char far *temp;
unsigned char buf[14][80); /* coaepzur obpas axpawa */
int sides=0;

temp=ptr;
/* coxpawewue Bepxuux CTPOK Texywero COAEPIWMOro 3xkpawa */
for (1=0;i<c14;++4)
for (§=0;3<80;3+=2) {

buf (1) [i)="temp:
buf (1] [j+1) =" (temp+81S2);
“temp=0; *(temp+8152)=0; /* wucTka nO3WUWA IKpawa */
tempe+;

120;
xhairs(x,y);
do {
goto_xy(0,0);
printf(“Define side\n,” sides+l);
if (i=20) printf(" enter first endpoint ");
else printf(" enter second endpoint ");

key.i=bioskey(0);
xhairs(x,y);
if (key.c(0)=13) {
ob(sides) [++i)=(double) x;
ob(sides) (++1) =(double) y:
if (1==4) {
i=0;
sides++;

/* 7epemewenne rpaguveckoro xypcopa */
if (key.c[0)) switch (key.c(1]) {
case 75: /* saeso */

y-=1;
break;
case 77: /* snpaso */
y += 1;
break;

case 72: /* msepx */
x == 1;
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break:
case 80: /* suud */
x ¢= 1;
break;
case 71: /* Beepx w saeso */
x -= 1;
y -= 1;
break:
case 73: /* seepx w snpaso */
x -= 1;
y += 1;
break;
case 79: /* suu3 u sreso °/
x ¢= 1;
y -= 1:
break;
case 81: /° ewu3 w snpaso */
x ¢s 1;
y ¢= 1;
break:

}
if (key.c[1]!=59) xhairs(x,y):
} while (key.c{1]!=59): /" waxarta wxnasuua F1 */

/* soccranoBaenwe coaepiuMoro axpawa */
for (1=0;1<14;448) -~
for (§=0;1<80;§+=2) {
“temp= buf(1](y].
*(temp+8125)=buf[1]) [i+1];
tempes;

return sides;

XoTsi B ITOH NporpaMMe AOBOABHO MIIOFO OIICPAaTOPON, RaM 11aA0 BHCCTH €C B CROM
KOMNBIOTEP, TaK Kak OHa AOBOAbLHO MHTCpccHa. Takxc ota OyAcT SIBAMTBCH XOpowMM
rpadMuCCKHM HHCTPYMCHTAABLHbIM CPCACTBOM, KOTOPOC Bihl CMOXCTC MCIIOAbL30BaTbh 1B Al0boNl
MOMCHT BPCMCHH.



I'naBa §

Buneourpsl

BuAcourpul npuitocaT BaM Anbo pasocTh, anbo orop a. 3T1o T OT o
oTnoweHust X HuM. OAHAKO MPOI'PAMMHMPORAHNUC BUACOMIP HC TOABKO MHTEPECHO, HO H
rnoae3no. PakTHUCCKH, OAHHM M3 Ayummx ciiocobos oborauiciins sBasieTca pa3paborka
YAauHBLIX BHACOMrp. Xopouwlas mrpa, o6becAMHSIONIAA AOrMKY € XWBOW rpadMKOM, AOCTaBHT
60ABWIOC  YAOBOABCTBHMC  MIPOKY. AydllIHE M3 BHACOHIP, BKAIOUAIOWIME JIACMCHTDI
MCKYCCTBCHIION0 MHTCAACKTa, MO3BOASIOT KOMMNBIOTCPY BECTH AMAAOF C  UFPOKOM H
"0CMBLICAEHIO PEArMPOBaTh Ha BBOA AaHIIbIX.

B 3ToM raasc Bbl 03113KOMUTCCh € HCKOTOPLIMM OCHOBAaMH TCXHWKW MPOrpaMMHPOBaHHKS
BHACOMI'P, UTO MO3BOANT BaM pa3pabarbisaTh cobcTBEHHbIC Urpbl. Bbl HayuHTECh "OXHBASTD"
pa3anunbic 06beKTbI Ha JKpaHe BAlICro TepMuHaAa. Pa3paboTka BHMACOMIp ABMTCH AAS Bac
OIIpaBIOA TOYKOH. MHOrMC MPHMHUMMBI, UCNOAB3YCMblC Mpu pa3paboTxe Buacourp, GyayT
IIOAC3HLI AAfl BaC M YyBCAWMYAT Bawl uuTepec K paboTe. AAf MCNOAB30BaHWSA MporpamMm,
1IPHBOAMMbBIX B KauCCTBC MPUMCPa B 3TOM 1'AaBe, 1leobxoaum xomnbiorep IBM PC naun apyron,
COBMCCTUMBIA C IIHM, B COCTaB KOTOPOI'0 BXOAAT aaanTcpbt CGA, EGA uan VGA. Muorue
H3 QYHKUMH, MCMOAB3YEMbIX B AAHHOW FAaBC, paccMaTpuBasuch B raase 4. IMoaTomy, ecam
8L CUIC HC H3YUHAM "AaBY 4, TO BaM IIPUACTCH CACAATh ITO ceiuvac.

CnpanTnt

MIIOTHC BMAECOMIpbI, B KOTOPLIX MIPOK YHPAaBASMET 0BBEXTaMM, aTaKylOWMMH Apyrue
06'LCKThI, YHPaBASCMLIC MPOrpaMMON MAM JAIMINAIOUIWMUCA OT HHX, BKAIOYAIOT ABa KAacca
aKTHBHLIX OOTHEKTOB: cpcAy (MPEACTABASIONLYIO AAS HAC MAAOMCHSIONIEECH [I0AE WMIpbl) H
cupainthl. CITIPAUT - 2T0 1e60AbUION 1HOABUXIILI 06HEKT, KOTOPLII ABMXETCH MO MNOALD
BUACOMIPbl M0 ONPCACAEHIIBIM (IDaBHAAM C 33A3HHOM llcablo. Hanpumep, xoraa xocMHueckun
xopabab cTpeAsieT POTOHHBIMM TOPMCAAMHU, U306PaXCHHUC TOPEAbI PEAANIYETCH CMNPaNTOM.
B paMKax AaHHOW rAaBbl MOA CTIPaHTOM DYACM MONUMAaTE GUIypY, ONPCACACHIHYIO HCKOTOPbIMH
3aMKIYTLIMH  OTPE3kaMHu  (MHoroyroabiuk). Xors,, B obuiem cayuac cnpatT MoXeT
n3obpaxarbecn  AtobbiM  obpa3oM, mHanpuMcp, B BHAC  OKpyXHOcTH. B npumepax,
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PacCMATPHBACMBLIX B AQHHOM FAaBC, OMPEACANTE CMPaRT 6yaeM B BHAC ABYMCPHOrO MaccuBa
ueabix  uucea. Hanpumep, panT, CcOCT M3 4 oTpe3xkoB MoxeT O6biTh onucan

CACAYIOUIHM MACCHBOM:

int sprite (4][4);

Mep pa3aMepHOCTDL OMPEACASICT KOAMYCCTBO OTPC3KOB CMpanTa, a BTOpast
- loopumarbl KOHEYHbIX TO4EK OTPe3koB (MoAOOHLINM criocob onucaHus ob6bexToB MoapobHo
paccMOTpeH B raaBe 4). HauvaabHbie M KOHEUHbIC KOOPAMHATLI OTPE3KOB 32AAOTCH B
CACAYIOUWICH TMOCACAOBATCALHOCTH:

star(_x, start_y, end_x, end_y

OTpc30K, BXOASIMA B cnpau‘r c xoopAuuaTaMu xoHcYHbIX Todek 0,0 u 0,10 MoxeT

6b1TH CACAY ™M

sprite[0){0} = O /* start_x */
sprite[0)[1] = 0;  /* start_y */
sprite[0)[2) = 0;  /* end x */
sprite[0){3] = 10; /* end_y */

MoAe urpm

B 60ALLWIKHCTBE BUACOHTP MOAC UrpLl NIPCACTaBASET coboi HeMeHsOWEeecs (MCAACHHO
McHstouteec) H306paxeHue, Ha KOTOPOM MPOMCXOAMT AcHCTBHE Wrpbl. [loac  Hrpni
#300paxacTC OTACABLHLIMM MPOrpaMMaMM, 3arpyXacMbiMKH B Ha4YaAc Mrpbl, 10ITOMY HCET
HEOBXOAMMOCTH 3arpyXaTbhb BCE MPOrpaMMbl BEPXHCIO YPOBHS AAS AMHAMMHCCKON reHEpalluy
urposoro noasi. Takom MOAXOA OnmHcaH B AanHOW raase. IporpaMMbi, HCNOAB3ycMbic AAS
rcHepauMu H306paxcHMit, UX XpaHEHHMA B QaWAc 11a AMCKEC M AOCTYNa K HHMM, OMMCaHb! B
raase 4. OHM 3arpyxatoT 3TH H3obpaxcHHs 110 Mcpe Heo6X0AMMOCTH.

MyALTHNABKaUHER Ha IKpane

Ka u GOACC  BNCYATASIOWMM  MOMCHTOM  BHACOMIpPbl  ABASIETCS
MyABLTHNAMKAUMA. MyABTHNAMKAUHS - OCHOBHOM OTAHUMTCABHLIA TMPH3IHAK BHACOMIP.
OcHOBIOR MCTOA MYALTHIAHKAIMK NPOCT: YHHYTOXHTL H30bpaxeHue MpeaMeTa U cO3AaThH
€ro BHOBDL, HO ¢ HEKOTOpbIM HeboABIIMM cMcuteHHeM. CKOPOCTD 3TOMO Mpoliecca A0AXHa bbiTh

OueHb BblcokoH. ITo MoxeT bObiTh 06 YCHO MyTCM PCACTBCHHOrO AOCTYNA K
BHACOMAMSATH AMCMACA, BOSMOXHOCTB KOTOPOro ONMcaHa B raase 4.

AASl MOBLILCHHS KavccTBa H3obpaxcuus, GbicTpoAcAcTBUS M yHHYT
W noBTopHOro M3obpaxcHua obbexTa HcnMoab3yeTcs onepauns "HE-HAH" AAS ABOMuHOrO
KOA2 KaXAOM TouKH obbexTa Ha axpane. TOT c 6 T HocThb bbicTpOro

p A CcNpaWTa MO 2JKpaHy, HE MCHSSI €r0 WBCT M pa3Mcpbl, U (PaKTHYECKH HE

YHHUTOXAs B MNaMATH TCPMHHAAZ AaHHBIC O cro M3obpaxcimu.

Mporp , oTobpax S Ha JKpaHE TCPMHHAAA CMPaHT, NpcAcTaBasieT cobon

HekoTopylo Moauduxaumuio ¢yHxuuu display_object() ua raasst 4.
/* ototpaxeune obvexta ua dxpawe */
void display_object(ob, sides,cc)

double ob(](4):
int sides,cc;

register int §;
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for(i=0; i<sides; i++)
line((int)ob(i) [0), (int)ob(i][1],
) (int)ob[i1] (2], (int)ob[i)[3], cc | 128);

Kak Bb1 Moram ybeaurncs, dynuxuus display_object() pucycT Bce annmMM obbexTa,
HCNOAB3YS MPUBCACHHYIO B rAaBe 4 dynxuuio line(). 3aMeTHM, YTO 3HauCHHE HOMEpa 11BETa
ckaaabiBacTcst no cxeme "HAH® ¢ uucaom 128 B xomamac ycTanoBku cTapumx 6uros. JTO
NPUBOAMT X TOMYy, UTO B (QyHKuMM mempoint(), HMcnoab3aycmon B ¢yuxuuu line() aast
NOMCLICHUA H300paXCHHUA KaXAOM TOUKHM, BLINOAUSCTCA cAoXenue no cxeme "HE-HAH"
ABOMYHOI0 KOA3. 3TO MO3BOASECT CMpaHTY BCCrAA OCTaBaThCA BHAHMMbBIM HE3aBMCHMO OT
cOBCTBCHHOrO LBeTa M UBCTa oHa.

AAfl  ACMOHCTPaUMH MYABTHMIMAHKALIUH HBCAHTC B Ball KOMMBIOTCP CACAYIOULYIO
nporpaMMy. 3Ta MnporpaMMa MO3BOAMT BaM MNEPCMCUATBL CMPAaUT (B BHAC MaACHBKOrO
KPECTHKa Pa3McpoM 6X6 TOUEK pacTpa) NO IKPaHy, HCMOABL3YA KAABHILHK YNPaBACHHS KypCOpOM.
EcAu Baml xoMNbBIOTCp He BKAlOWacT GyHKuuio bioskey(), TO npocMOTpUTEe raaBy 1 aas
ONPCAECACHHA BCPCHHM KOMNHASITOPa, XOTOpas BaM HeobxoauMa.

#include “dos.h"
#include "stdio.h"

void mode(), line():

void mempoint(), palette():

void display_object(), update_object();
unsigned char read_point();

int sprite2)[4) = {
3,0,3,5,
0,3.5.3

main()

union k {
char c[2].

int deltax=0,deltay=0;

mode(4);: /*m ycranwoexa 4 pexuma rpaguxu CGA/EGA */
palette(0); /* naaurpa 0 */

display_object(sprite,2,1);
do {

key.i = bioskey(0):

deltax=0:deltay=0;

if(tkey. c[D]) sw(tch(key c1)) {
case 75: /* eaeso */

deltay= -1;
break;
case 77: /* Bnpaso */
deltay= 1;
break;
case 72: /* esepx */
deltaxs -1;
break;

case 80: /* swu3 */
deltax=s 1;
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break;
case 71: /* seepx n saeso */
deltay= -1;
deltax= -1;
break:
case 73: /* seepx w Bsnpaso */
deltay= 1;
deltax= -1;
break;

case 79: /* ewu3 u eaeeo */
deltay= -1;
Jdeltax= 1;
break;

case 81: /" ewnd w enpaeo */
deltay= 1;
deltax= 1;
break:

/® ctupanue TeRKymeA nosuuuu cnpaara */
display_object(sprite,2,1);

if (is_legal(sprite,deltax.deltay,2))
update_object(sprite,deltax,deltay,2);

/* nepesanuce cnpaAta 8 HOBYO NO3Muwo */
displey_object(sprite2.l).
while (key.c[0)'s'q’);

getchar();

mode(2):

/* Bubop naautpm */
void palette(pnum)
int pnum;

union REGS r;

r.h.bh = 1; /* xoa 4-ro rpaguuecxoro pexuna */
r.h.bl = pnum;

“r.h.ah = 11;
;ntBS(Oxlo. Ar, &r):

/* Bubop pexuwa */
void mode(mode_code)
int mode_code;

{
union REGS r;

r.h.al = mode_code;
r.h.ah = 0;
int86(0x10, &r, &r);
}

/® N306paxenue AuMWM JBABHHOrD LBETA C MCROALIOBAWWEM
aaropurma Bpesewxama */
void line(startx,starty, endx,endy,color)
znl startx,starty endx, endy.color;

register int t,distance;
int xe0,y=0,delta_x,delta_y.
int ncx,incy;

/* Buumcaewme paccTOAHMA B 0BOMX HANPABAEHHAX */
delta_x=endx-startx;
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delta_y=endy-starty;

/* onpeaesenne wanpasaewwn wara,
war ewuncanetca anbo no 8epTHKarLHOR, au6o no ropusoHTaabHOR
AMHUU */
if (delta_x>0) incxel;
else if (delta_x==0) incx=0;
else incx= -1;

if (delta_y>0) incy=1;
else if Tdelta_y--o) incy=0;
else incy= -1;

/* onpeaesenne kakoe paccroawwe Goaswe °/
delta_x=abs(delta_x);
delta_y=abs(delta_y);
if (delta_x>delta_y) distance=delta_x;
else distance=delta_y;

/* Wiobpaxewwe Aunmu */
for (t=0; te<=distance+l; te+) {
mempoint(startx,starty.color);
x+=delta_x;
y+=delta_y;
if (x>distance) {

x-=distance;
startx+=incx;

if (y>distance) {
y-=distance;
starty+=incy;

}
}

/* 3anuce Touku 8 CGA/EGA */
void mempoint(x,y,color_code)
int x,y,color_code;

union mask {

char ¢(2);

int 1;
} bit_mask;
int 1, index,bit_position;
unsigned char t;
char xor; /* "uckaouaowee WAH" ueera e cayuae ero

nimenenns */
char far *ptr=(char far *) 0xB8000000; /* touxka B
nauatu CGA */
bit_mask.1=0xFF3F; /* 11111111 00111111 e
ABOWuUHOM BHAe */
1€ (x<0 || x>199 || y<0 || y>319) return;
xoracolor_code & 128; /* nposepxa, ycCtawasaweascs A
pexum “uckaouaowero WAU" */

color_code=color_code & 127: /* macxa crapuwux Gurtoe */

/* ycranoexka 6ut0eoA Macku w 6utoe pexuma yeeta
8 npasyo nosuuuo */

bit_position=yXd; /* ewuucaenne HyIHWOA NO3MUMK
e baare */
color_code<<=2*(3-bit_position); /* caeur xoaa usera
8 HWyINyO noliuwo */
bit_mask.1>>=2*bit_position: /* caeur 6uroson macku &
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HYEINYD NOIMumo */
/* onpeAeAeuné Tpebyemoro 6adta 8 namaT TepmMuxara */

index=x"40+(y%X4);
1f (xX2) index+=8152; /* ecam WeueTWWA, WCNOABIYETCA
sTopod 6aox */

/* sanuce useta */

1f (Ixor) { /* pexum msmewewun users °*/
t=*(ptreindex) & bit_mask.c[0);
*(ptr+index)=t|color_code;

else {
t=*(ptr+index) | (char)0:
*(ptreindex)=t & color_code;

)

/* urenwne GaRta w3 onepatuBnOA namartm CGA/EGA */
unsigned char read_point(x,y)
;nt x,Y:

union mask {
char c(2]):

int 1:
} bit_mask;
int 1,index,bit_position;
unsigned char t;
char xor; /* “uckapvaowee HAH™ usera e cayuase ero
MIMEHEHMA *
char far ®ptr=(char far *) 0xB88000000: /* rouxa 8
namatu CGA */
bit_mask.1=3; /* 11111111 00111111 e
ABOWUHOM Buae */
1f (x<0 || x>199 || y<0 || y>319) return O,

/* ycrawoexa 6urosofl macku u 6uroe pexumsa usera
8 npasyo noswums */
bit_position=yX4; /* suvucCAEHME HyZHOR NO3MUMK
s Ganve */
bit_mask.i<c=2*(3-bit_position):

/* onpeaeaewwe tpebGyemoro 6aA1a 8 NaMaTH Tepmuwara */
index=x*40+(y>>4);
1f (xX2) index+=8152; /° ecAm weuerwwA, uCNOAL3IYETCR
eropod 6aox */
/* sanuce usera */
t=*(ptreindex) & bit_mask.c[0);
t>>=2°(3-bit_position);
return t;

/* ovobpazenne obbexra ua axpawe */
void display_object(ob, sides.cc)
double ob[] [4}:
int sides.cc:

register int i;

for(i1=0; t<sides; i1++)
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1ine((int)ob (1] (0], (int)ob(1](1],
(int)ob(1) (2], (int)ob(i](3). cc|128):

/* Cuemenue (napaaaeabwsf nepewoc) obbexta 8 wanpasaewww,
OnNpeAeAEHNOM X W y

*/

voild update_object(ob, x, y, sides)

int ob[)(4): /* obeext */

int x, y; /* wanpasaenwe cMemenwn */

reiister int sides; /* xoamuectso cropow obbexta */

sides--;
for(: sides>=0; sides--)

ob(sides] (0] += x;
ob[sides] (1)
ob(sides] (2)
;b[s!des][J] 4oy

-}
/* Onpeaeaexme AONYCTWMOCTH Nepememenus obvexrta.

Boiepamaer 1, ecau nepememenne aAonyctumo, 0- e
NPOTMBHOM CAyuae
.

void is_legal(ob, x, y. sides)

tnt ob(J(e]): /* obvext */
int x, y: /* war nepemewewun */
int sides; /* uucao cropon obbexra */

(
if(x==0 88 y==0)
return 1; /* nyctoe nepememenue 6ceraa AONyCTumo®/
sides--;
for(; sides»=0; sides--)

/* XOMTPOAL BbXOA3 38 AONYCTWMyo obaacte */
if(ob(sides] (0]+x>199 || ob[(sides] [1]+y>319)

return 0:
if(ob(sides] [2]+x<0 || ob(sides] [3]+y<0)
return 0;
return |;
PaccMoTpuM kpaTko, kak paboTacT sTa mporp . Ka ynpaBAeHMSI KypcopoM

(xAaBuutn co ctpeakamu u xaaBuiim <HOME>, <PGUP>, <END> u <PGDN>) onpeaeasioT
noaoxcHue cnpaiTa. [pH HaXaTHM KA2BULIM CNIPaNT CMEWAETCA Ha OAHY TOUKY pacTpa B

yxa M paBaenuu. Ka CTPEAKH YNPABASAIOT rOPU30HTAABHLIMH M BEPTHKAABHBIMH
nepeMeELEHHUSIMH, 0CTAABHbBIE - AMarOHaABHBLIMU. yHkuMS is_legal() onpeaeasieT Bo3MOXHOCTL
AAAbHEH 0 nep cnpanTa B BbibpaHHOM HanpaBaenun. Ecan Bo3MOxXcH BbiXoA

CMpPafiTa 3a lIPEACAbI FPaHMIL JKPaHa, TO TaKoe fcpcMellcHue 3anpewaeTcs. Bee ocTaabubie
dyHxuuu ITOM nporpaMmbl paboTaloT, Kak onucano B raaee 4.

O6biuNO HEODX0AHMO COXPaHATL pa3Mep 061,CKTa, KOTOPbIM Bbl "oXuBAsicTe” (ocobenno
He60ABLIOr0) AAS TOrO, 4TOBb! €ro MOXHO 6LIAO NEPEPUCOBBLIBATL ¢ BbICOKOH CKOPOCTBIO. DTO
obccredmBacT MAABHOCTL ABHXCHWSA MpH  MyAbTHNAukaiMM. Ecam obwbexT AoctaTouno
6oablIOn, TO ero ABuxcHue GyaeT amckperuo. [Mpu paspaborTke BMAeOMrp HCOBXOAMMO Tak
noabupaTs  pa3Mepbl  cnNpanTa, 4YTOGbI  BO3MOKHOCTH  KOMMBIOTEpPa M  aAanTepa
PCaAH30BbIBAAHCEL ONTHMAaABHbIM 06pa3oM.
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h‘yAbTHnARlluﬂﬂ cnpaﬁra

MepcaBUXEHHE cnNpafTa MO IKPaHY COCTABAACT TOABLKO [IOAOBHMHY BO3MOXIIOCTEH CI'O
"OXHBACHMA". B OcHOBHOM cnpaiT OGyAcT HcNOABL30BaTLCA HA JKpalC AAf Toro, uTobLI
CO3A2BaTh HAAIO3WIO ABHXEHHA. HanpuMep, cnpaiT, KOTOpLI BLIFASAHT N0A06II0 YcaoBCKY,
MOXET MEPEABHraTh HOTaMH, Kak GYATO OM HAET. DTOT THN “OXMBACHHA" ABAACTCH nanboace
BncyaTasiomuM (v Hauboaee  AcrkuM).  Aas  obecnedenms  Takow — BO3MOXIOCTH
pa3pabaTbiBaloTcs ABa MAM 6Goace BapHAHTOB CNPaiTa, OTAMMHC MEXAY KOTOPHIMH
3aKAIOHAETCA B TOM, YTO HEKOTOPbIC M3 YacTEH CPaHTa OTAHUYAIOTCH OT MCPBOHAYAABLIIOIO
cro BapuaHTa. lporpamMMa nocaeAoBaTeALHO MeHRACET BapHallTbl CMpanTa B Mpollecce Cro
ABHXENHUS NO IKpany

B xadccTBC npUMepa W3MeHUM 1IporpaMMy main(), Xak ITO MOKa3aHO HUXE, U AobaBuUM
B Hee BTOpOW cnpanT. Bropon cnpanT oTobpamacT xpccTux (T+7), HOBCPHYTBLIA TMOA YrAOM B
45 rpaaycoB. Ecau BbI 3anycTWTe nporpammy, To OyAeT CO3AaBaTLCA BIICHATAENHC, YTO
KPECTHK BpallaeTcs B Mpolecce necpeABuxcHua no dxpaiy. [MepeMeinian swap Mcnoab3ycTes
AASl BbibOpa THMNa Texymiero cnpawTa.

int sprite2(2](4) = {
0,0.5.5,
0.5.5.0

b

main()

union k {
char c(2):
int {;

} key:

int deltax=0,deltay=0; /* wanpasaewwe asuzenun */
int swape0; /* tun cnpaara */

mode(4); /* ycrawoexa 4 pexwuma rpaguxu CGA/EGA °*/
palette(0): /° naautpa 0 */

display_object(sprite,2,1);
do {

key.i = bioskey(0);
deltaxe0;deltay=0;
if(tkey.c[0]) switch{key.c(1]) {
case 75: /* ereeo */
deltaye -1;
break;
case 77: /* enpaso */

deltaye 1;
break;

case 72: /" eeepx */
deltaxe -1;
break;

case 80: /* ewus */
deltaxe 1;
break:

case 71: /* eeepx w esreso */
deltay= -1;
deltaxe -1;
break;
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case 73: /* esepx w Bsnpaso */
deltays= 1;
deltax= -1;
break;

case 79: /* euu3 u saeso */
deltay= -1;
deltax= 1
break:

case 81: /* suu3 u enpaeo */
deltay= 1;

deltaxs 1;
break;

/* cTupanme Texywed no3mumum cnpaata */
if(tswap) displey_object(sprite,2,1);
else displey_object(sprite2.2,1);

if (is_legal(sprite,deltax,deltay,2)) {
update_object(sprite,deltax,deltay,2);
update_object(sprite2,deltax,deltay,2);

swaps !swap; /* cMewa Tuna cnpamta */
/* nepe3zanucb CnpanTta B8 HOBYD No3wumo */
if (!swap) displey_object(sprite,2,1):
else displey_object(sprite2,2,1);

}  while (key.c[0]!'='q"):

getchar();

mode(2);

OPPQHHSQuHﬂ AQaHHbLIX B BHACOHIpax

MoA06110 OCTaABIILIM IPOrpaMMaM, MPOIPAMMDI BHACOMI'P BKAIOHAIOT KaK OIICPaTOPLI,
Tak u Aanuble. KpoMe cYCTa MIpbi M CTaTyca pPa3AMYIIBbIX, PaCXOAYCMbIX B MIPOLLECCC MIPbi
pecypcos (HanpuMep, KOAMMCCTBO 3aflylleHNbIX (DOTOHILIX Toprnea), GOABWIMHCTBO AautbIx,
HCHIVAB3YEMBIX B BUACOMIpaX, MPEACTABASIOT cOOOM MO3MIMM IKPAaHA AAR  Pa3AMYHLIX
06bexkToB. KOOPAMHATDI MO3UILUI IKpPalla AAS ABHAKYUWMXCH O6HCKTOB AOAXKHBI XPaHHUTLCSI B
YCTAHOBAEGHHBLIX McpeMeHHbIX. HudopMaunio o duxcipoBaniibix 06'bexTax MrpoBoro foas
11CACCO06Pa3HO XPalHTh HEMOCPCACTBEHHO B BUACONAMSATH TepMutiasa. Ecau 8 npouccce nrpbt
norpebyeTca wiopMalua AAS M3MeEHEHHSi MIpoBoro 10As (Kak 3To uacrTo 6binacT),
OCYHLECTBASICTCA AOCTYIl K BUACONAMATH M OTTyAa CYMTHIBAIOTCH MacCMBbI € MH(OPMAIMCH
06 usmMchenom obbekTe.

KouTpoAs rpanung

B  60ABUIMHCTBE BMACOMIp CYWICCTBYIOT CAPaMTLI, KOTOPbIC HAXOASTCH  110A
yNpaBACHHEM MoAb30BaTeasl. O6bLIYHO Mrpoky 1e pa3p Tca nep aTb CNpanT ucpe3l
HCKOTOpbIC 06HLCKTbI WUrPOBOro MOAS MAM udcpe3 apyron crpanT. EcTb aABa cniocoba
OrpaHHYEHHA MCCTOHAXOXACHHMSI cnNpanTa. B necpBoM cnocobe B ycTaHOBACHHBIX McpeMeliHbLIX
XpaHSTCA rpaHMYHbIE TOYKM 06AacTy, rae pa3pcuiciio aBuxchuc cnpanTa. Mpu nepeaBuxeiinn
CNpaATa MO IKpaHy OCYIMECTBASIETCA KOHTPOAB Ha BLIXOA 33 MPEACALI ITHX AOMYCTHMBIX
3uauenmin. OANAKO ITOT MCTOA 00A2AAET AOBOALHO MAAOH PEaKTHBHOCTLIO M AASl MIp C
6oablMM  KoAHuecTBOM obbexToB HeadpekTuBen. Boaec yaobubiM cnocobom siBasieTcst
1pocTan nposcpka 06AacTH IkpaMa Ha MPEAMCT 1AXOXKAENUS B MeH Kakoro-anbo 06bhekTa




156 HIM® "H.BK. - COPT". Teacdoubt: 311-52-08, 936-50-67, 135-57-41

NYTEM KOHTPOAR COOTBETCTBYIOMWEN obaacT BuaconamaTtu. dto obecncuusacTes TEM, 4TO

¢dopMauus o6 urp noAe yXe HaXOAMTCS B BHAeONaMsTH W BeccMbicaciHo ee rac-aubo
Ay6AupoBaTH.

Hamenenne usera

B npouccce Mrpbl yaobHo onepupoBaTh 06bexTamu pa3noro useta. Hanpumep, xpachbin

uBeT MOXCT oTobpaxaTh rp pecexacMbix 00AaCTEeH, 3CACHBLIN UBET HCMNOAB3YETCR
AAS Bauiero crpanTa, a XCATLIM - AAS CMIPaNHTa NPOTHUBHMKA. XOTH ITO MOXHO CAEAATH €
HCNoAb IX, OfHCH X 3TH obbexTnl, YacTo 6biBacT yaobHee 3apalice

OMPEAEAATD AAS oﬁ'ben'a ero uBeT. TO HE TOAbLKO YMPOCTHT MPOUECC MPOrpaMMHUPOBAIINS
BMAEOHIPbI, HO H CACAAET € Boace GbicTpoacicTaytouen. Hanpumep, ecan 8 nypnypHbiit useT
OKpaliecHa MHIla, TO CYHTAETCH, YTO Bbl 11a HCA MOAOPBAAHCH AHUIL B TOM CAY4ae, ECAH OAla
W3 ToYek BaWEro CNpavTa OKpaUIMBAacTCcs B MYPNypHbIA UBET.

MporpaMMHUpoBaHHE B LIBETE BHACOMIP MMECT AAHHHYIO ucTopuio. Hanpumep, nepsas
Mrpa "MUIC-NONT" HMEA2 TOABKO ABa uBeTa: 6¢cAbit U uepibin. B 3Ton urpe 6eabiit useT 6u1a
HECOBMECTHM ¢ 6eAbiM (OHM OTTAAKHBAAHCB), HO MOXHO ObIAO ABMraTBCS MO uYepHOMY
urposoMy noato. Takum 06pa3oM, Geablit WapHK MOr NCPEMEIATHCA MO YEPHOMY TOAIO, ECAM
yAapsaca 6cAoM pakeTkoM HMAH OTpaXaAcs OT 6eAoi cTeHbl (AHHMH) NO3aAM pakeTkH. 3TH
OCHOBHbIE NPHHUMMbI MCNOAB30BAaAHCH H TOMA3, KOTAA B HIPE CTAAH MNOSABARTBLCA W APyruc
useTta. Mocae TOro, xax 06BLEXKTLI BHACOHrp CTaAH NpOrpaMMHpOBaTbCA B UBeTe, pa3paborka
nporpamMm 06paboTKH HrpOBBLIX CHTYaUHA 3HAYHTEABIO YNPOCTHAACH H YBEAMUYHAACH CKOPOCTH
ux paboTni.

TabA0 cYeTa aKTHBHOrO NPOTHBHHKA

PoAb XOMMNBLIOTEpPa B HIPE BO MHOrOM 33aBUCHT OT TOrO, SBASETCH AH ITa MIPa AAR
OAHOrO 4€AOBEXa MAH AAR ABoMX. EcAM B HMrpe y4yacTBYIOT ABa 4EAOBEK2, KOMMBLIOTEPY
OTBOAMTCA poab apbuTpa M dynxumuu Tabao aaf oTobpaxenus cuera. OAmaxo, B urpe, rac
yHYacCTBYET OAMH HIpOK, KOMMLIOTEP CT TCA aKT npoTuBMukoM. C Touku 3peuus
NporpaMMHpPOBAHHA pa3paboTka Hrp, rAe KOMMBLIOTEP BLICTYNACT B POAH MPOTHBHHKA,
3HaAYHTEABHO WHTEPECHER.

Pa3pa6oTxa BRACOHIpH

B aTom naparpadc Mbi ONMUICM pa3paboTKy BHAEOMrpbl, KOTOPas HAANCTPUPYET
MHOIUE TPHHUHIBI, OMHCAHHLIC B AAHHOW CAaBC.

Onncanue Arpul

TMepBbiM WaroM B NPOUECCE COBAAHHA BHACOMIPbl ABASICTCA OMPCACACHHE €€ MPHUPOAbI
MW NpaBHA, MO KOTOpbIM OHa BeaeTcA. lMporpamMa, onucaHMas 3Aech, NpeAcTaBasieT coboit
XOMTBIOTEPH y¥ P Tpaa M ACTCKOM Hrpbl "casouxu”. Hrpox u xomnmloTep
yNPaBASIOT KaXAbi cBOMM “4YcAoBekoM®. OAMH M3 HMX AOTrOHSIET APYroro, W, €CAH Yy HHX
NPOH3OWEA KOHTAKT, MPOMCXOAHT CMCHa aMnaya. [lobeaHTeAeM B Hrpe cTaHOBHTCA TOT, KTO
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60ABUIHA MPOMEXYTOK BpeMeHH GblA B NMOAOXEHHH AOTrOHSIEMOrO.

CueT onpeaeAsieTcs NYTCM (PUKCALLUM MIPOBOrO BPeMENM: MOCAE KAXAOM MPOLICALIER
CeKyHAb] A0GaBASieTCS OAMO O04YKO TOMY, KTO HaXOAMTCH B PpOAM AoroHsemoro. Cuer
HenpepbiBHO oTobpaxaeTca B yray okpana. Mrpa 3akanumBacTcsl, KOrAa OAMH M3 HIpoKoB
1uabupaeT 999 ouxoB. Aas yaobcTBa urpa MoXeT GbiTh 3aKoHueHa IyTeM HaXaTHS KAaBHUIH
<Q>.

Hrpox ynpaBasieT ABMXEHHEM CNpanTa MOCPEACTBOM KAaBHIU YIIPaBACHHA KYpPCOPOM.
HrpoBoe noAc B AaHHOM CAy4ae He CO3AAETCA CaMOW MPOrpaMMOR HMIpbl. AAf 3ITHX LeEACH
MCNOAB3YIOTCA Mporp I P a ("nporp 1-XYAOXHHKH"), onucaHuble B raase 4.
MooToMy, BbI MOXETE CaMOCTOATCABHO CO3AaBaTh Pa3AHUHYIO CPEAY HMIrpbl.

Mcnoab3oBanue uBera u FPAHHYHLIC YCAOBHR

Hrpa “caArouKHu” HCNOAB3YET MpPOrpaMMHUpoOBaline B LBETC AASR HACHTH(DHUKAUHH
pa3anunbix o6bexToB. Hanpumep, Bbl MOXKETE CACAaTH CMPAAT MIpoKa 3eAcHbIM, CNpaNT
KOMNbIOTEpPA - XCATbLIM, a rpaHHUbl MOAR HIPbLI - KpacCHbLIMH, B COOTBETCTBMM ¢ ITHM
MOAXOAOM, HET HeobxoanmocTH XpalitTh OTACABHbLIC MACCHBbLI AaHIibIX B paSACAﬂcMOﬁ
obAacTM nporpaMmbi, T.K. MOAMPOrpaMMbLI MOIYT MPOCTO KOHTPOAMPOBATH COAECPXHUMOC
BHAconamMaTu. B aanxom cAy4ae, TaK Xe, 311aYHTEABHO YMPOUIAETCH MpolecC orpanHYyel s
o06AacTH ABMXeEHMS CMPANTOB KPacCHOM AHNHCH. AASt ITOM WcAM Hcobxoaumo HeMmuoro
H3MeNnUTL Qynkimio is_lcgal(), onucaniyio paiee, Kak 3TO NoKa3aHO HHUXeE.

/* Onpeaeaenne aoNycTumocTu nepememewus obvexrta.
Bo3lepawaer 1, ecau nepemewewme aonyctumo, 0 - @
cﬂOVuOHOH cayvae

void is_legal(ob, x, y, sides)

int ob(](4]): /* obvext */
int x, y: /* war nepemeuenun */
int sides; /* umcao cropou obvexta */
if(x==0 && y==0)
return |; /* nycroe nepemeweuwe eceraa AoNyctumo®/
sides--;

for(: sides>=0; sides--)

/* xonTpoAb BLXOA3 32 AonycTuMyo obaacte */

1f(ob[sides) [0)+x>199 || ob(stdes] [1]+y>319)
return 0;

|f(ob[s|des][2]ox<o || ob[sides] [3])+y<0)
return 0;

/* xoutpoas npenatcrewd */

if(read_ po\nt(ob[s|des][0]¢x. ob[sides) [1]+y)==2)
return 0;

1f(read_ po\nt(ob[s!dos][l]‘l. ob[sides) (3] +y)==2)
return 0;

return 1;

HanoMHUM XOAbI pa3AHUHBLIX UBETOB: XEATbI - 1, KpacHbiit - 2, 3cACHbIA - 3, UCpHbIA
(pom) -
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Onucanue cnpaita

CnpanT, HCMOAB3YEMbIN B AaHHOW Hrpe, 6yacT noxox ha Geryuiero ueaosexa.

B nporpamMe cywecTsyeT ABa Tuna cnpanTa. Bo BTOpom cnpaiTe Horu “yeaomexa®
cxaThl BMecTe. BbicTpas cMeHa MEXAy M300paXxcHHMAMH ABYX THMOB CMPaHTa cO3AaeT
Haato3mio Gerymero deaosexa.

CnpaiT NOAL30BATEAR HAYHHACT HIPy B BCPXHCM ACBOM YrAy IKpaHa, a CnpanT
XOMTMILIOTEPa - B HHXHEM MpasoM. ONKHCaHHE CNPanTOB NPHBCACHO HHUXE.

int human(4]) (4] = /* 310 sam cnpadr */

. -6 . 6.

6
3, 9,
6, 6,
6. 6

2.
1.
1,

— O W a -~

int human2{4][4) =
6.
2,

3,
S.

o wo
0o

OO a——

int computer (4] [4) = /* 210 cnpaar xomneoteps */

180, 6, 185, 6.
183, 2. 182, 9,
188, 1. 185, 6.
188, 11, 185, 6

int cq(:v;oute*l’[l] (4] -

180, 6, 185, 6.
183, 2, 182, 9,
188, 3. 185, 6.
;00. 9. 185, 6

TeAO rAaBHOR MpOrpaMmbi

Mocae TOro kak Bbl HayYHTech pa3pabaTLIRATE COBCTBEHHbIE BUAEOMIpLI, Bbl MOMMETE,
YTO BCC OHM HMEIOT OAHY FAaBHYI0 06ULYI0 ACTaAb - 1IPOrpaMMy, YNpaBARIOULYIO MIrpPoOH.
AArOpHTM TaKHX MPOrpaMM AOBOABLHO-TAKH CXOACH AAS Pa3AMUHbIX BHAecourp. aaBHas
nporp FCHCPUPYCT ABH 06LEKTOB N0 IKpaHy, KOMTPOAHPYET HAXATHE KAABHII
MOAB30BATCACM H PEArUPyCT Ha HMX, MPOBCPSICT AOMYCTHMOCTH 3aAAHHbIX MEPEMELLEHMUA,
MOACHHTBLIBACT Habpaiibic OMKH H OTOBGPaXacT CUCT, MOCACAOBATCABHO BbI3bIBACT (PYHKUHH
oTobpaxenus cbmexTos Ha IxpaHe.

int directx,directy; /* wanpasaewwe */
main()
unfon k {

char c(2]:
int 1
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} key:

int deltax=0,deltay=0;

int swaph=0,swapc=0;

int 1t=COMPUTER;

long htime.ctime, starttime, curtime; /* tadmwep cuera */
int count;

mode(4); /* ycrawoska 4 pezuma rpaguxm CGA/EGA */
palette(0); /* naamrpa 0 */

load_pic(); /* esoa mrposoro noaa */

time(&starttime); /* ycrawosxa spewewn */
ht ime=ct ime=0;

display_object(human,4,1);
display_object(computer.4,3);
count=0;

/* raaews@ uuka urpu */

do
/* swuucaewwe texymero cuera */
time(&curtime):
1f (1t==COMPUTER) htime+scurt ime-starttime;
else ctimetescurtime-starttime;
time(8starttime);
show_score(it htime,ctime);

1f (bioskey(1)) { /* ecaw wazava xnaeuma */
directxedirectys[OLE; /* ycrawasausaer
HaNpasAeHue repemewenns */
key.1 = bioskey(0):
deltax=0:deltays0;

1f('key.c(0]) switch(key.c(1]) {

case 75: /* saeso */
deltays -1;
directysLEFT;
break;

case 77: /* snpaso */
deltaysl;
directysRIGHT;
break;

case 72: /* eseepx °/
deltaxs -1;
directxsUP;
deltaxs -1;
directxsUP;
break;

case 80. /® ewu3 */
deltax=1;
directx=00WN;
break;

case 71: /* eeepx w eaeeo */
deltays -1I;
directysLEFT;

deltaxs -1;
directxsUP;
break;
case 73: /* seepx « snpaso */
deltays1;
directy=RIGHT,
deltaxs -1;
directx=UP:
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break;
case 79: /* swu3 w saeso */
deltay= -1;
directysLEFT;
deltaxel;
directx=DOWN;
break;
case 81: /* ewus w enpaso */
deltay=1;
directy=RIGHT;
deltax=l;
directx=DOWN;
break;

/* cuena tuna cnpadra wrpoxa */

{f (1swaph) display_object(human,4,1);

else display_object(human2,4,1);

if (ls_leqclIhu-on,doltcx.deltcy.l)) {
update_object(human,deltax deltay,4);
update_object(human2, deltax, deltay.4);

/* nposepaer: nonaaca Aw yGerasomud */

if (lcount 88 tag(human,computer)) {
ite 14t; /* cuena amnays */
count=6;

swaphs 1swaph; /® cuena urypw uMutupyomwed Ger */

/* a’oﬁpcxeua; “uweaosexa” B wOBOA NOIMumMm */
if (!swaph) displey_object(human,4.1);
else displey_object{human2,4,1);

if (tswapc) display_object(computer,4.3);
else display_object{computer2,4,3);

/* renepauMn ABMIEHWA CNpafAta xomneoTepa */
if (1t==COMPUTER)
1t_comp_move(computer, computer2, human,4);
else
not_1t_comp_move(computer,computer2,directx,directy.4);
1f (lcount && tag(human,computer)) {
it it
counts=6;
/* XOMNLOTEpP AOFOMAET; W3IMEHENME KOOPAMNETM X H8 2
1ak, utobw GucrTped crate AOrOHAEMMM

*!
if (is_legal(computer, 2, 0, 4))
{
update_object(computer, 2, 0, 4);
update_object(computer2, 2, 0, 4);
else
update_object(computer, -2, 0, 4);
update_object(computer2, -2, 0, 4);
}

swapc = Iswapc; /* pamenurs tun cnpafra */

/* swBoA Ha 3xpaw cnpata xomnsoteps */
if(!swapc) display_object(computer, 4, 3);
else display_object(computer2, 4, 3);
1f(count) count--;
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}
while (key.c[0) !'s‘q’ A& htime<999 && ctime<999);
mode H
1f(ctime>ht ime)
printf("Komnoorep sunrpaa!”™);
else
printf("Bw nobeaman!™):

B Teae ra A nporp 1 IKpaH Tep A3 YCTAHABAHBACTCA B 4-M rpadHUCCKHMA
pexuM, BbIGUpacTea naauTpa 0 M MHHUHMAAK3HPYIOTCH NCPEMEHHbIC c4eTa Krpbl. IMocae sToro
oba cnpanTa 0TOGPaxalOTCA B CBOMX HCXOAHBIX MO3ULHAX.

MepemcHnan  htime COACPXMT 3HaucHMC CcYeTa MIpoka, a clime - KOMIIBLIOTcpa.
TMepcMcHHbIE swapc # swaph NpcAHa3HaucHbl AAR yKa3aHMA Tuna cnpanta. [lepemcumbic
dcltax u deltay coacpmar u 3Ha M XOOPAMHAT TOCAEC OUEPCAHOr0 HaXaTHR

xAaniii MrpokoM. Faobaabubic nepeMeHubic dircctx 1 dirccty cOAcpXaT KOOPAMHATBLI CrpanTa,
yIPaBASIEMOr0 MrpoxOM. 3HAUCHUA JITHX BCAHYMH HCNOABL3YIOTCH KOMMBIOTEPOM AAR
I"CHCPalLHK MCPEMENLEHHA cBOcro cnpanTa. [lcpcMeHHaR-NpU3HAK il COACPXUT HHOPMaUNIO O
TOM, XTO B A@HHbIA MOMEHT HAXOAHTCR B pexuMc aorousitoutcro. OHa MOXET MpHHKUMATL
OAHO M3 ABYX 3HauCHHNA, OMMUCAHHBLIX B MaxpoonpcacaeHuH #dcfinc:

COMPUTER uan HUMAN.

lAaBuan nporpamma paboracT uHxanuccku. Ha axpane oTobpaxacTch Texyummst cyeT.
MNMocae aToro nposcpAcTcA, bbiaa AM HaxaTa xaxan-Aubo xaaBuwa. Ecan xaaBuwa 6biaa
H4XaTa, TO ONPEACARCTCA €C KOA W MPOM3IBOAHTCH 321aNIIOC MEPCMCULCHHE CITpaRTa MIpoKa.
O6paTHTE BHMMaHHE Ha TO, YTO B A3HHOM MPOTPaMMC 1ICT PCAHMA OXHMAAHMA 11AXATHH
xAaBuiKM UrpoxoM. TMoITOMY, HECMOTPA Ha TO, UTO MIPOK HC HaAXHMMAacT KAABMLI, XOMINbLIOTEP
1IPOAOAXACT CBOIO paboTy, M CNPaHT HIrPOKa NPOAOAXACT YKA3aHHOC MEPCMCUICHHE A) TCX MOP,
noka He GyaeT HaxaTa Apyran xaasHula. Taxoc ABUXCIHHC cnpadHTa obccrneuMBacT AocTaTouno
BbICOKYIO AHHAMMUYHOCTb MIpbl.

IMocAC OUCPEAHOrO MEPEMCILCHHA CMPAHTa HIPOXA, KOMMBIOTCP FEHCPHPYET ABHXCHItE
COLCTBEHHOIO CMNPaNTa, ECAH ITO HEo6X0AMMO. OOpaTHTE BHHMAHHE Ha TO, YTO AAR IECHCpaUUH
ABHXCHHAR CNPaHTa MCMOABL3YIOTCA Pa3AuUlibic QYHKIIHH B 3aBHCHMOCTH OT TOrO B peXxwMc
AOFOHSRIOWICIO HAH  AOFOHHCMOrO HaxOAHMTCH cnpanT. [Ipw pecaan3aumH  ouepecaHoro
ey Ha cobeT 0 ClIpaHiTa, XOMIILIOTCP TaK XC MNPOBCPACT €ro KOPPEXTHOCTBH.

PaccMOTPHM HEXOTOpbiC MPOrpaMMbl, HCMOAbL3YEMbIC B DTOH Wrpc.

INporpaMma rcEcpaniE ABUXEHHS CNPaiTa KOMNLIOTEpa

EcAM cnpafiT XOMNLIOTCPa HaXOAHTCH B PCXHMC AOrOHSIIOULEr0, TO AASl ICHCPaUMH
OYCPEAHOrO €ro KHBaHTa ABHXCHWA MWCMOAB3YETCA QyHxuus it_comp_move(). B ocnosiom
KOMNBLIOTEP MNOBTOPAET CTPATEIHIO ABHAXCHHR 10AL30B4TEAR. ABHXCHMC €ro clnpanTa
OTKAOHACTCA M3-3a TOFO, WTO OH AOAXCH 0BXOAUTH ObBLexThbI-NpenaTcTBUA. OAMaKO ClpaNT
KOMITBIOTEPa MOXKET HIHOPHPOBATH HEKOTOPLIC OOBCKTHI, YTO NO3BOARCT BLIPOBNATL baaanc
HrpLI.

MpubeacM TexcT Qymxuuu it_comp_mave().

/* lenepauun ABMIEHMA CNPAATA KOMNbOTEPA, KOrAd
OM B POAM AOTOWADRero */

void 1t_comp_move(obl, ob2, human, stides)

int ol(!lU [4]), ob2[)[4]), human[] [4]). sides;

register int x, y, d; /* d = direction */
static skip = 0;
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skip++;
1f(skip==3)

skip=0;
return;
/"y p peaxunun Tepa */

=0;
L H

H

/* aswzenne x wurpoxy */
if(huncn[ol[?]<obl(0][0])

x s -1;

¢! lf(humun[ol[0]>obl[0][0])

!'(hu-an[ol(l]¢obl[0][!])
y = -1;

else
1f(human [0] [1]>0b1 (0] (1])
ys=1;

1f$!s_lcgnl(obl. x, y, sides))

update_object(obl, x, y, sides);
update_object(ob2, x, y, sides);
}

else
if(x 88 is_legal(obl, x, 0, sides))

update_object(obl, x, 0, sides);
update_object(ob2, x, 0, sides);
}

else
:f(ls_legcl(ohl. 0. y. sides))

update_object(obl, 0, y, sides);
?pdatc_objoc!(obz. 0, y. sides);

}
}

3amMeTHM, uTO ITa QYHKUUA MCHACT MOAOXCHHC cnpafrra B3 pa3a MeaAcHHEC, UYcM
9TO BO3MOXHO. ACAACTCA TaKOC 3aMCAACHHC C LCABIO CHHXCHHA 6blCTPOAe‘|CTBuﬂ
KOMMNBLIOTCPa A0 YPOBHR UcAOBeka.

@yHKuns, reHEPUPYIOILaR ABHXCHHC CMpaNTa B PEXHME AOrOHsAcMoro, obecncunsacT
ABHXCHHC B CTOpPOHY, MPOTHBOMOAOXIYIO OT CMPaHTa Hrpoka. XoTA 3TOT aAFOPHTM ABARCTCS

HCONTHMAABHBIM, OH ACAZET HIPY AOCTaTOUHO NPUBACKATCABHOM U TPEOYeT OT MoAb30BaTEAR
XOpOWICH pEakuMH.

/* Tenepauwn ABWIEHWS CNPBATS KOMNLOTEPS, KOrA3
OH BuCTynaer 8 poaw yberaomero */

void it_comp_move(obl, ob2, human, sides)

int ol(alI] (4] ob2() (4], human() (4], sides;

register int x, y, d; /* d = direction */
static skip = 0;

skipes;

szsk|p--3)
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skip=0;
return;
/* ywenbmewue Spemenw peaxuwu xomnsortepa */

x = 0;
y=0;

/* Asuzewwe x urpoxy */
lf(huncn[ol[°]‘°bl[°][°])

= -1;
el:e
1 (human (0] [0)>0b1 (0] [0])

-1;
1f(h:mc?[0][l]<ubl[0][|])
y = -L

else
if(huu;n[O][l]>obl[0](l])
y= L

lles-legal(ubl. x, y. sides))

update_object(obl, x, y. sides);
;pdate-abject(obz. x, y. sides);

else c

|f:x 8% is_legal(obl, x, 0, sides))

update_object(obl, x, 0, sides);
update_object(ob2, x, 0, sides);
}

else
:f(ls_lcgal(obl. 0. y. sides))

update_object(obl, 0, y., sides):
update_object(ob2, 0, y. sides);
}

}
}

/* rewepauns Aluleuun CNpaATa xoMNbOTEpa, KOrAd
ow yberaer .
void not_it_comp_move(obl, ob2, dx, dy, sides)
wnt obl (T[4, obZ()([4);
int dx, dy: /* wanpasaewwe NOCAEANEro nepeMemenun
"werosexa” */
int sides;

register int x, y, d;
static skip = 1;

skip++;
ff((skip--J)

skip = 0;
return;
/* ymeuoweuwe BpeMewn peadrunu xoMnboTepa 8 3 paa */

x=0;

y=0;

/* nepememenue B8 NPOTMBONOAOZHOM HanpasAewuu */
x = -dx;

y o -dy:
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if (is_legal{obl, x, y, sides)

update_object(obl, x, y, sides);
update_object(ob2, x, y, sides);
}

else
t'((x 86 is_legal(obl, x, 0, sides))

update_object(obl, x, 0, sides);
update_object(ob2, x, 0, sides)

else if (is_legal{obl, 0, y, sides)) {
update_object(obl, 0, y, sides),
;pdate_ob)ec((obz. 0, y, sides):

}
}

Ta QPYNKUHA Tak XC KaK H NPCAblAylan, paboTacT ¢ 3-kpaTHbIM 3aMCAACIHHEM.

IporpaMmMa KOHTPOAR KACaRHS CNPAHTOB

B 2TOM Hrpe PeXMMBLI CMPaiiTOB H3MCHAIOTCA Ha NPOTUBONOAOXHLIC B TOM cAydac,
CCAM KOOPAMHAThI XOTH 6bI OAHORM TOUKM AOrOHAIOULErO CMPaMTa COBNAAYT ¢ KOODAMHATaMH
Aobon Toukon aoronsemoro. [paBuaa urpbi MoryT 6biTe W3McHcHbl TakuM 0bpa3oM, uTo
M3MCHCHHC PCXHMa MPOM3ONACT AMIIL B CAYMac MOAHOro coBMclucHusa cnpantoB. Ho ata
AOBOABLHO-TakH CAOXHas 33Aa4a AAR MHOTMX Mrpokos. [IpuneacHHas Huxe yHkumus lag()
BO3BPalllacT 3HAUCHHUE 1, CCAM CNPAaNTBLI CTOAKHYAHCHh, H 0 - B IIPOTHBHOM cayHac.

/* npo.eplev €CTh AWM KOWTAKT MEXAY CNpadTamu */
tag(obl, ob2)
tnt obl (] (4], ob2[][4):

register int {;
/* AA9 cuenu aMnays weobxoAumo, 4T06w CnpadTw
unean xoTa 6w oAwy obmyo Touxy pactpa */
for (i= -1; 1<2; 1+¢)
if (ohl[n][D]--obZ[O][0]~1 88 ob1[0] [1])==0b2[0] [2]+1)
return 1;
return 0;

Bbl MOXCTC BHCCTH HM3MeHEHHMR B (QyHKuMio lag() M YCTalloBHTH CBOM MNpaBHAa
KOITPOASl PCXHMOB CMPaHTOB.

TNoARwiE TexcT nporpammu urpu TAG

B AanHOM pa3AcAc MpHBEACH TexcT nporpammbi urpbl TAG, noxoxes Ha pycckuc
"caAoukH’. Bbl MOXETE BBCCTM €c B CBOM KOMOBIOTEp, €CAM OH cnabxen rpapuueckum
asanTtepom.

/* NpuMep MyAbTUNAMKBUWM MFPB "CAAOWKM™
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O6bexToM 8 urpe asaserca “veaosex”, xoTOpuwA
AOrONAET APYroro “ueaosexa”.

Bae “weacsex”- a," * Tepa-
zeatul. Bce, uTo Oxpawewo 8 KpacwwA user,
nepecexarts Heab3f.

Aaf cmenu poaed aor 0 m aor o
Heobxoanmo, uTobu “ADAM" nepecexance

xo1a 6u 8 OAMOA TOuxe pactps */

#define COMPUTER 0
fdefine HUMAN 1

¢define I0LE 0
fdefine DOWN 1
#define UP -1

¢define LEFT -1
#define RIGHT 1

#include <dos.h>

#include <stdio.h>
#1nclude <math.h>
#1nclude <time.h>

votd mode(). line();

void mempoint(), palette(), xhairs(),
void goto_xy(),show_score();

void display_object{),update_object(),
void it_comp_move().not_it_comp_move():
void save_pic(), load_pic():

unsigned char read_point();

int human(4]) (4] = { /* eaw cnpaar */

int computer[4] (4] = { /* cnpadr xomnsoreps */
180,6,185.6,
183,2.182.9.
188,1,185,6.
188,11,185.6

int computer2(4][4]) = {
180,6,185.6,
183,2,182.9,
188,3,185.6,
188,9,185.6

int directx,directy; /* wanpasaewne */
main()

unfon k {
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int deltax=0,deltay=0:

int swaphe0,swapc=0;

int {t=COMPUTER;

long htime,ctime,starttime,curtime;

int count;

mode(4): /* ycrawoska 4 pexuma rpaguxu CGA/EGA */
palette(0); /* naautpa 0 */

load_pic(); /* esoa urposoro noas */

time(&starttime); /* ycrawoexa spemewn */
Stime=ctimes0;

display_object(human,4,1);
display_object(computer,4,3);
count=0;

/* raaswmA uuxa urpw */

do
/* swuucaenue Texymero cuera */
time(&curtime);
if (1t=sCOMPUTER) htime+=curtime-starttime;
else ctimesscurtime-starttime;
time(&starttime);
show_score( it htime ctime);

if (bloskey(1)) { /* ecam wazava xnrasusas */
directx=directy=I0LE; /* ycvanasauesaer

N

P! at/

key.i = bioskey(0):
deltax=0;deltay=0;
if(tkey.c(0]) snitch(key c1]) {
case 75: /* eneeo */
deltays -1;
directysLEFT;
break:
case 77: /* snpaso */
deltay=1;
directy=RIGHT;
break;
case 72: /* ssepx */
deltax= -1;
directx=UP;
deltax= -1;
directx=UP;
break;
case 80: /* eums */
deltaxsl;
directx=DOWN;
break:;
case 71: /* ssepx u saeso */
deltay= -1;
directy=LEFT;
deltax= -1;
directx=UP;
break;
case 73: /* ssepx u snpaso */
deltayel;
directy=RIGHT;
deltax=-1;
directx=UP;
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break;
case 79: /* suu3 w saeso */
deltay= -1;
directysLEFT;
deltaxs};
directx=DOWN;
break;
case 81: /* ewnu3 w snpaso */
deltay=1;
directy=RIGHT;
deltax=1;
directx=DOWN;
break;

}

/* cmena Tuna cnpadta wrpoxs */

if (1swaph) display_object(human,4,0);

else display_object(human2,4,0);

1f (is_legal(human,deltax,deltay,4)) {
update_object(human, deltax, deltay,4);
update_ob ject (human2,deltax, deltay,4);

/* npoeepaer: nonaaca au yberaomua */

if (lcount && tag(human,computer)) {
ftelit; /* cuens amnays */
counts=6;

swaph= 1swaph; /* cuena Quryp, wnutupyoaux Ger */
/* susoA "ueacsexa” 8 HOBOA NO3wumM */

if ('swaph) display_object(human,4,1);

else display_object{human2,4,1);

if (1swapc) display_object(computer,4,0);
else display_object(computer2.4.0);

/* rewepauwn asuzenun Cnpalta xomnorteps */
if (1t==COMPUTER)
it_comp_move(computer,computer2 human,4);
else
not_it_comp_move(computer,computer?, directx, directy. 4);
if ('count & tag(human,computer)) {
it= 1it;
count=6;
/* ROMNLOTEp AOTrOHAET; W3MEMENHE KOOPAMHETY X Ha 2
Tak, uTo6u GuCTped cTate Aorowsemum *
1f(1s_legal(computer, 2, 0, 4))

update_object (computer, 2, 0, 4);
update_ob ject(computer2, 2, 0, 4);

else

{
update_object(computer, -2, 0, 4);
update_object(computer2, -2, 0, 4);

swapc = lswapc; /* sameuuts Tun cnpafts */
/* swsoA w3 IxpaM cnpadta xomneoTeps */
1f (1swapc) display_object(computer, 4, 3);
/" else display_object (computer2, 4, 3);
if(count) count--;

while (key.c[0] !='q’ && htime<999 && ctime<999);
mode(2);
1f(ct ime>ht ime)
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/"

vo
in

{

i

/*

printf(“"Konnoote wins!™);
else
printf(“You wint™);

/* BweoA Wa JxkpaW Tepmmwara cuera */
void show_score(it, htime, ctime)
int it;

Tong htime, ctime;

goto_xy(24, 6);
1f(1t=eCOMPUTER)
printf("YOU:%X1d". htime):
else
printf(“you:%1d", htime);
goto_xy(24, 26),
LA (1te=HUMAN)
printf("ME:X1d", ctime);
else
) printf(“me:X1d", ctime);

/* Bubop naamtpw */
void palette(pnum)
int pnum;

(
union REGS r,

r.h.bh = 1; /* xoa 4-r0 rpaguueckoro pezuma */
r h.bl = paum;

r.h.ah = 11;

1nt86(0x10, 8r, &r);

}

/* Bubop pexuma */

void mode(mode_code)

int mode_code;

union REGS r;

r.h.al = mode_code;
r.h.ah = 0;
1nt86(0x10, &r, &r):
}

nI0BPAZ2HNE AMNUM 3BABHHOrO UBETE C WCNOALIOBANWEM
aaroputma bpesewxama */

id line(startx,starty, endx,endy,color)

t startx,starty, endx,endy.color;

int t.distance;
int xerr=0,yerr=0,delta_x.delta_y;
int incx,ncy;

BWUUCACHWE [ACCTORNNA 8 06OUX WaNpaBAeHuAX */
delta_x=endx-startx;
delta_y=endy-starty;

ONPeACACHNE WBNDABAEHHA BAra,

war suuucAReTCA AnGO NO BepTURAABMOA, AMGO rOPMIONTAABLHOA
AMHWR *

if (delta_x>0) inex=1:

else {if (delta_x==0) incx=0;

else fincx=-1:
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1f (delta_y>0) incy=1;
else {f (delta_y==0) incy=0;
else incy=-1;

/* onpeaeaenne xaxoe paccronwue Goavme */
delta_x=abs(delts_x);
delta_y=abs(delta_y):
if (delta_x>delta_y) distancesdelta_x:
else distance=delta_y;

/° wiobpazenue Aunuu */
for (t=0; t<sdistance+l; tee) {

mempoint (startx, stcrty.color).

xerresdelta_x;

yerro-deltn y:

1f (xerr>distance) {
xerr-=distance;
startxesincx;

1f (yerr>distance) {
yerr-=distance;
starty+sincy;

7* sanuce vTouwku 8 CGA/EGA */

void mempoint(x,y,color_code)
1nt x.y.color_code;

union mask {

char c[2):

int §;
} bit_mask;
int §,index,bit_position;
unsigned char t;
char xor; /* “uckapvaomee WAW" useta B cayuae ero

ninewenna */
char far *pte=(char far *) 0xB8000000: /° rouxa &
nanatn CGA */
bit_mask.(=O0xFF3F: /* 11111111 00111111 e
ABOUMHOM BuAe */
if (x<0 |} x>199 || y<0 || y>319) return;
xor=color_code & 128; /* npoBepxa, ycTanapauuaacA Aw
pexum “wckaovaomero MAN" */

color_codes=color_code & 127: /* wmacxa crapwux 6uros */

/* yctanoeka Gutoso@ Macku u Guroe pexwuma usera
8 Npasyo Noluywo */

bit_position=yX4; /* suducCAeHMEe WyZMCA NO3MunM
s Gaate */
color_code<<=2*(3-bit_position); /* caeur wxoaa usera
8 WyZHYD No3wuwo */
bit_mask 1>>=2*bit_position; /* caenr 6uroson Mackwu 8
WyIuyo noluuwo */

/* onpeaeaewne tpebyemoro 6aats B namaru tepmuuana */
index=x*40+(y/4);

If (x%2) 1ndex+=8152; /* ecaw Heuetwwi, wcnoavdyerca
eropod Gaox °/
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/* sanuce useva */

1f (Ixor) { /* pexum usmewenus uysera */
t=*(ptr+index) & bit_mask.c(0];
*(ptr+index)st|color_code:

else {
t=*(ptreindex) | (char)0;
*(ptreindex)=t ° color_code;

}

/* urewwe 6aAta w3 oneparuswod namatu CGA/EGA */
unsigned char read_point(x,y)

int x,y;

{

union mask {
char c(2]):
int §;
} bit_mask;
int {,index.bit_position;
unsigned char t; .
char xor; /* “mckaousomee WAH" ysera B cayvae ero
uIMenewna */
char far ®ptre=(char far ") OxB8000000: /* Touxa ®
namatu CGA */

v

bit_mask.i=3; /* 11111111 00111111 o
ABOMuHOM Buae */
1f (x<0 || x>199 || y<0 || y>319) return O;

/* ycrawosxa GMTOBOR mMaCKM M Guvoa pexwma usera
8 npasyo nosuuuo */
bit_position=yX4; /* swuucAEeHME HYZWOR NOIHUWK
e Gaare */
bit_mask.i<c=2*(3-bit_position);

/* onpeaenrenne 1pebyemoro 6aAtTa 8 namatu TepMuwaa °*/
indexsx*40+(y/4);
1f (x32) index+=8152; /* ecau weuetwwR, ucnoasyyercs
stopofd Gaox *
/* sanuce usera */
te*(ptreindex) & bit_mask.c[0];
t>>=2*(3-bit_position);
return t;

/* sarpysxa wsobpazewus */
void load_pic()

char fnome[ool
FILE *
int 1, J.

char far *ptr=(char far *) 0xB8000000: /°* vouxa B
namatu  CGA */

char far “temp;

unsigned char huf[ll][ﬂﬂ]. /* coaepzur obpas akpawa */

temp=ptr;
/* coxpawewne BepxXHMX CTPOK TEKymero COAEPINMOro Jkpawa */
for (1=0;1<1d4;4¢4)
for (3=0:J<80; 2)
buf [i] [j]=*temp;
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buf (1) [j+1])=*(temp+8152);

“temp=0; *(temp+B152)=0; /* wucTKa NOIMUMA IKpawHa
-
/

tempee;

goto_xy(0,0);
printf("Filname:");
gets(fname);
if (Y(fp=fopen(fname,"rb~))) {
goto_xy(0,0); :
printf(“cannot open file\n");
temp=ptr;
/* eocCTanoBAEHME COAEPIUMOro 2Kkpana */
for (1=0;1<14;+41)
for (3=0:3<80;3+=2) {
*temp= buf (1) [3);
*(temp+8125)=buf (1] [j+1);
tempes;

return;

/* 3arpysxa usobpazewun us ¢afaa */
for (1=0;1<8152;1+¢) {
*ptregetc(fp); /* verwwd 6aav */
“(ptre8125)=getc(fp); /* weveruwd 6aAt */
ptree;

fclose(fp):

/* nomecTMTL Kypcop ® 3sAanwoe noAoXewwe */
void goto_xy(x.y)
int x,y;

union REGS r;

.h.ah=2; /* aapecauws xypcopa */
.h.dl=y; /* xoopaunata croabua */
.h.dh=x; /* xoopauwata crpoku */
.h.bh=0; /* euseo-crpanwus */
nt86(0x10,4&r bF);

PR

/* ovobpazewue obvexta ua axpawe */

void display_object({ob, sides,cc)
int ob()[4]);
int sides,cc;

{
int 1;
for(i=0; i<sides; i++)
line((int)ob(1)[0), (int)ob(i) (1],
) (int)ob[1)[2). (int)ob[1)[3), cc);

/* Cmemenwe (napanreaswud nepewoc) obvexrta ® Hanpasaewww,
ONPEABAEHHOM X W y
.

void update_object(ob, x, y, sides)

int ob(](4); /* obvext */

nt x, y; /* wanpasaenue ceewewus */
int sides; /* xoauuecteo cropou obvexta */
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sides--;
for(; sides>=0; sides--)

ob[sides] [0] += x:
ob[sides] [1] += y;
ob[sides) [2]) += x;
;b[s!d!s][l] sy

}

/* Onpeaeasnue aonycTumocTu nepememenwn obvexrta.
Bosspamaer 1, ecam nepememenne aAonyctwmo, 0 - 8
NPOTHBHOM CAyvae

.

is_legal(ob, x, y, sides)

int ob[][4); /* obsext */
int x, y; /* war nepewemenna */
int sides: /® wucao cropon obuexta */
1f(x==0 && y==0)
return 1; /* nyctos nepewemenue sceras AonycTumo®/
sides--;

for(: sides>=0; sides--)

/* xouTpoab BMXOAd 33 AonycTumyo obaacts */
1f(ob[sides) [0)+x>199 || ob[sides)(1)+y>319)

return 0;
1f(ob[sides) [2)+x<0 || ob[sides)[3]+y<0)
return 0;

1f(read_ puin;(ub[s!d.s][ﬂ]’l ob(s1des]) [1)+y)==2)
t
if(re:: :oint(ob[s|des][2]0l. ob(sides) [3)+y)=e2)
return 0;
return |;

/* rewspauMs ABMIEHMA CNPAATA KOMNLOTEPS,KOrAd
oW Aoroxser *

void {t_comp_move(obl, ob2, human, sides)

int oblI][l] ob2() [4)., human[] (4], sides;

int x, y. d; /* d = direction */
static skip = 0;
skip+e;
1f(skip==3)

{

skip=0;
return;
;' YMEHLUEHNME BPEMEHM DEakuMM xomnortepa °*/
x = 0;
y=0;
/* Asuzenwe x urpoxy */

1f (human [0] [0]<ubl foj(o))

=

¢! |f(humnn[0][0]>nbl[0][0])

=1
|f(h:nan[o][l]<obl[0][l))
y = -1

else
1f(hum;n[0] {1)>0b1 (0] (1))
y =1
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1f{|s_lcgul(obl. x, y. sides))

update_object(obl, x, y, sides);
;odatc_ohjcct(obz. x, y, sides);

else
if(x && is_legal(obl, x, 0, sides))

update_object(obl, x, 0, sides);
;pdttc-objcct(obz. x, 0, sides);

else
1f(1s_legal(obl, 0, y, sides))

update_object(obl, 0, y, sides);
;pdttc-objcct(obz. 0, y. sides);

}
}
/* rewepaunf ABMEIEHMA CNPAATA KOMNLOTEPS, KOrAd
ou yberaer */

void not_it_comp_move(obl, ob2, dx, dy, sides)

int obl (T(4]. obZ()(4];

int dx, dy: /* wanpasaewue NOCAGAHEro nepexemenun
“wencsexa” */

int sides;

int x, y, d;
static skip = 1;

skip+e;
|f((sl|o--3)

skip = 0;
return;

p pearuun

Tepa 8 3 pasas */

p s npor

-dx;

-dy;

1f (1s_legal(obl, x, y, sides))
{

update_object(obl, x, y, sides);
update_object(ob2, x, y, sides);
}

else
|f((l 88 is_legal(obl, x, 0, sides))

update_object(obl, x, 0, sides);
update_object(ob2, x, 0, sides);

else(if (1s_legal(obl, 0, y. sides))

update_object(obl, 0, y, sides);
;pd;te_ob]ect(obz. 0, y. sides);

e */
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/® nposepaeY HAAWNWE KOHTAKTA MEXAy cChpadtamm */
tag(obl, ob2)
int obl[{ (4). ob2()([4):

int ;
/* ann cuews amnaya weobxoawmo, wi106u cnpadte
umean xora 6u oAy obmyo rouxy pacrps */
for (i=-1; 1<2; 144)
if (ob1 [0} (0)==0b2[0) (0]+1 &8 ob2[0] [1)==0b2[0] [2]+1)
return 1;
return 0;

AAf HCNOABL30BaHMUSI MIPbl Bbl AOAXHBI CO3AATh OAHO MAH HCCKOABKO MIPOBLIX MOACH,
MCNOAB3YS (DYHKIMH, ONHUCaHHbIC B rAaBc 4. Mcnoab3ynTc xpacibiit UBET AAS M3o06paxcunst
npenATcTBUA. XKEATLIR M 3CACHBIM UBETa MOXHO MCMOAB30BaTh AAft ona. DT uBcTa lc
HECYT Harpy3xH, MOITOMY MOTYT HCMOAB30BATLCA B ACKOPaTHBHbLIX WCASIX.

BbICTPOACHCTRUC KOMITLIOTCPOB, TakMX MoAcAch kak AT uan PS/2 moacaci 50, 60 man
80, BMOAME AOCTATOMHO AAS AaHioH Mrpnl. TeMn Wipnl BYAET HECKOABKO CHUXCH Ha 0OLIuHOM
xomnbloTepe PC. OAHakO BaM yXC M3IBECTHO, Kak MOXCT ObITb MOBLILICHA AHNAMHUUYIIOCTH
HIpLI.

HexoTopuic coo6paxecHHs N0 BO3IMOXHOH MOAHQHKANHH NPOrpaMMbl

B03MOXHO, Bhi CO BPCMCHCM 3aXOTHTC CO3AAaTh CBOIO BUACOMIPY, R3MAR, OANAKO, 3a
OCHOBY paccMOTpclinyto 3Acchk Mrpy TAG. B 2ToM cayyac n MoXcTe, HanpuUMcp, H3MCHHUTL
TPACKTOPHIO ABHUXCHMA CIPAaHTa KOMNLIOTCPa 3ACTABHB CI'0 ABHMI'ATBCH BOKpPYr Kakoro-To
obbekTa (“oxpaHsaTh™ ero). MHTepccHbIM Aonoanenucm k nporpamme GyacT Bo3MoxHOCTH
M3MCHATB BHCIIHWIM BHA KaXAOTO 00BEKTa-y4acTiiMKa MIPhl B 3aBUCHMOCTH OT Kakux-anbo
ycaoBuH. KcTaTH, pclieHMe ITOM 3aAaun He TpebyeT or Bac KakMX-AHME0 AOMOAHMTCABHLIX
YCHAHMI, TaK KaK KaXAOC HM300pakeHHE CMpaHTa MOKHO XpaHMTb B BHACOMAMATH, a NBCC
HEO6X0AMMBIE NOANPOrpaMMbl AAf paboTbl ¢ Hel y Bac yxc ccThb.

ApyrMM, TaKkXe TPEACTaBARIOIWIUM HHTEPCC AOMNOANCIMECM, MOXCT CTaTh HaACACHMC
KOMMbIOTCPa BO3MOXHOCTBLIO "NPOrHO3HMPOBaTH’ paBACHHE ABHXCHMA CIIPaHTa 4CAOBCKA.
B caMOM ACAC, Bbl BEAb 3HACTC, KYA2 MOXHO ABHUIaThCSl, 2 KYAa HEAb3H, B 3aBHCHMOCTH
OT CHTYaulUH Ha IKpaHc AucnAacf. Tak HayynTe 3TO AcAaaTh U komnbloTep! TMockoabky urpounoc
MOAC CTATHYHO, TO PEUICHHE W ITOAM 3aAaUM HC ByAcT MPCACTABAATBL CAOXKHOCTH.

MonpobynTc AobaBUTBL B NporpaMmy culc OAMI CHPalT, Kacauuc koToporo Gyact
MPUHOCHTD AONOAHHUTEABHBLIC OYKH HIPAIOULUM,

M, HaxolCl, NMOCACAHAS MbICAB: fipouccc paspaboTku A1060M BHACOMIpLI HaumuanTe
€ CO3AaHMA ec NpocTchero “ckeaeta”. H aminb nocac To1'0, Kak Ball "CKEACT® "3aAbINAA®,
HaYMHANTC HapallMNaHUC BO3MOXIIOCTEM CBOCH MIpLi. Bceraa cTpcMuTech MATHM nyTeMm oT
NPOCTOr0 K CAOXHOMY.




I'naBa 6

Ucnonb3oBaHuEe MOCJIEA0BATEIBHOTO
nopra: nepejgavya ¢amnsioB M
npocrerine JIBC

TMoxaAyf HeT Takol Apyrom obutcrt GeAbl AAR BceX 1IPOrpaMMMCTOB, KaK aCHIXPOHHBIN
1ocAcA0OBaTcAbHbIM  nopT. Henoxoxuh Ha 6oAce MpPOCTOM  MapaAAEcABHLIR  MOPT,
MOCACAOBATEABHbIN MOPT, Kak HHKTO GOACC MOABCPKCH LEAOMY CEMEHCTRY Pa3AHUMBLIX THWIOB
ownbox nepeaaun aanHbix. MpobacMa YCAOXHAETCA TEM, YTO CHIHAA “NOATBEPXACHHC CBA3N®,
KOTOpLIH  MOMOracT KOPPEKTHO  BLINOAHATL  COOTHETCTBYIONLYIO  MCPEAAUY  AaHHbIX
IIPUMCHHTCABHO K TMOCACAOBATCABHOMY MOPTY YAaCTO (ICPCAACTCH "MHUMO™ WiMHLI kabeas,
CBAI3LIBAIOWICIO MOCACAOBATCALHBLIA MOPT H BHEMINEE YCTPOUcTBO. OAHaKO, 1IECMOTPS Ha ITH
NPoGACMBI MOCACAOBATCABHLIM NOPT HCMOAbLIYCTCA WMPE, TaK Kak MMCHHO OH MO3BOAACT
MCNOAB30BAaTh CaMbIM ACWCBLIA MYTh AAfl COCAMHCHHUSI ABYX YCTPOWCTB, Pa3HCCCHHbIX Ha
paccrosiHMe, npcpblwaouice napy ¢GyTos.

LcAb 9TOM rAaBbl - AATh OCHOBbI YCTPOACTBA MOCACAOBAaTEABHOro MOpTa U paborni
C HUM, BKAIOYAA MHHILHAAH3AILUIO, MEPCAaUy H MPUEM AaHHbIX, 3 TakXc 0bcyanMTh nanboace
obimne ownbkn, Bo3HMKaoWME BO BpeMsA PaboTbi ¢ NOCACAOBATEABLHLIM [IOPTOM.

Habop oncpamm#t paboTeli ¢ MNOCACAOBaTEAbMbIM T[OpTOM o0bycAaBAuBacT ero
MCNIOAB30BaHHEC B Ka4CCTBC COCTaBHOM YacTH MO KPaHHEW MEPC B ABYX TPUAOXCHHAX.
Bo-nepsbix, 3TO NporpaMmMa NepecbiAkH dafAa, KOTOPasi MOXET HCNOAB30BATBCA AASl NCPCAAYUH
Pa3AHMUHBIX THMOB (HaNAOB (BKAIOHWAA ABOHYHbIC (DaHAbI) MCKAY ABYMSl KOMITLIOTCPaMH.
MporpamMma nepecbiAkM  aAa OCOBEHHO MOAC3HA MIPH  PEIICHHK NPOBACMBI  CTLIKOBKH
Pa3AMUHBbIX THNOB KOMNbIOTCPOB. Bo-BTOPLIX, 3TO NPO6ACMa CO3AAHHA NPOCTCHUIMX AOKAABHLIX
BHIYHCANTEABILIX ceTehn (ABC), Bxatouatomnx B cchbst panaosbift npoucccop (AAS MOAAEPKKH
nuiemnx 3Y 60AbiwIon cMXOcTH) U Habop M3 ABYX HOBLIX KOMaHA, NO3BOASIIOUINX YAAACHHBIM
KOMNBbIOTCPaM 3arpyXaTh (palAbl H3 MAH 3anNUcbiBaTbh B (DaHAOBBIH Mpollcccop.

TMpumcepnbl, NPUBCACHHLIC B 2TOM FAaBc, COBMCCTHMLI ¢ komnbioTcpamu IBM PC, XT,
AT uau PS/2 (a Taxxc Ha COBMECTHMBIX C 3THMH MOACASIMH) NOA ynpasBaeuuem DOS. Oanaxo
Bbl ACTKO CMOXCTC OCYWICCTBUTHL MX MCPEHOC B APYrHE ONCPaLHOHNBLIC CHCTCMbI, BKAIOHas
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0s/2.

ACII!pOIIIIlﬂ MOCACAOBATCABHAA NEPCAAYA AAHHBLIX

Mepca TcM, xak nepenTH X M3y MOCACAOBAaTCABHOIO AaCMHXPOHHOro MOpTa
Boobute, BaM HCODXOAMMO TNOAYUHTE HCKOTOPbIC CBEACHHA O MNPUHLMNAX aCHHXPOHHOR
nepcaayM AaMHLIX. (B AaABHCHIWICM, AAR NPOCTOTH! H3AOKCHUS MaTcpuara byaeM Ha3biBaTh
ACMHXPOHHDLIA MOCACAOBATEABLHBLIM NOPT - “MOCACAOBATCABHbLIM MOPTOM®). AaHHbIE NEpeAatoOTCH
4epe3 MOCACAOBATEALHbIN NOPT NOPHHAMM B OAMH OMT 3a eamuuily BpeMenu. B aTom coctonr
OTAMUYHC MOCACAOBATCABLHOIO MOPTa OT NAPAAACABHOrO, KOTOPLIW OCYMICCTBASICT MCPCAAUY
AaMIIbIX MOPUMAMM B OAMH GaiWT 3a cauuuuy BpeMeHH. [lepcaaua aanmHbIX Ha3biBaeTcH
aCMHXPOHHOM MNOTOMY, YTO AAMHA MHTCPBaAa BPCMCHM MEXAY MNEPCAaven oucpcaHoro Gawra
uHpopmaimu (o 1 6MTy 3a caMHMUY BpeMciiM) He HMEET HHMKakoro 3HaucHua. [looTomy
OCHOBHbLIMH SBASIIOTC CHHXPOHM3allWH H MOCACAOBATCALHOCTD [ICPEAAUM UCNOYKHM bHT,
KOTOpblc B KOHEYHOM HTOrC COCTABASIIOT GAHT MAH APYryi0 HHAOPMAILMOHHYIO CAMHMLLY.

Kaxabifi 6aHT AQHHBLIX, MCPCAABACMBIX HEpe3 MOCACAOBATCABHLIA 110PT, COCTOMT M3
CACAYIOULEH NMOCACAOBaTCABHOCTH CHIHAaAbHLIX buToB:

1. Oanu cTapToBbIH GUT

2. BoceMb 6MTOB AaMHBIX ( B HEXOTOpbIX cAy4asx - 7 )
3. HeobasaTeabHbii 6UT ueTHOCTH

4. OAMH HMAH ABAa KOHCHHBbIX BuTa

Mexay nepcaaucit xaxaoro 6a#Ta MOXET MPOXOAHTH HEKOTOPLIN MPOMEXYTOK BPEMCHH.

BpeMsa NMpPocTOA KaHAAA MEPCAAYH AAR ITOrO PEXHMA AOBOALHO BCAMKO. MAaalum# 6u1-
NEPCAABACMONH "MOPUMH® ABHHLIX MMCECT HyAcBOC 3Ha , cTapuma bur, p
OUCPCAHYIO °“MOpUMIO”" AGHHBLIX, MPUHHUMACT 3HaUCHHC P €A Crapiumnit  6uT
CHIHAAH3MpPYCT O Hadaac NEpcAayH HOBOro 6aMTa, KOTOPLIA CHYHTLIBACTCH B KAHAA 32 OAMH
WHKA, HAWHHAR C MA2AIICTO 6MTa. BHTBI AHHBIX MCPCARAIOTCH BCAEA 33 HEOBA3ATCABHLIM
6UTOM UCTHOCTH. B KOHUE NCPECcbIABIOTCA OAMH MAH ABa 6MTa, CHINAAM3MPYIOUIMX O XOHUC
OUCPCAHOM °NOPUMH" AAHHLIX, CHUMTAHHBLIX 33 OAMH UMKA. 3asepwatomnc (KxoHeuHbic) bBuTnLL
ONPCACARIOT MHHMMAABHOC BpeMSA MCXAY fcpeaaden  AByx Gawrom. O6bluvo uucao
3aBeplualowMX 6UTOB He MMEET 6G0ABWIOrO 3HauCHHMA, NMOITOMY BbI MOXCTE HCMOAL3OBATH
AM60 0AMH, AHGO ABa 3aBepwalouMx GWTa B 3aBMCHMOCTH OT TOFO, KaKOe HX HHCAO
MCMNOAb3YIOT MCPCAMOUIHA H NPHHHMAIOUMA NOPTHI.

BHT YCTHOCTH, CCAH OH MPHCYTCTBYCT B MNEPEAaBacMOM coobulcHHM, MCMOAbL3YETCH
AASl XKOHTPOARl KOPPCKTHOCTH MNecpcaadM H noucka ownbox. KourTpoab nepcaayun MoxeTr
MPOBOAMTBCA Xak Ha UCTHOCTH (KOHTPOABLHLIA pa3psiA paBEH CyMME MO MOAyAlo 2
HHOOPMALLMOHHLIX pa3pRAOB # obllce UHMCAO CAMHHMYHBLIX pPa3pRAOR UETHO), TaK W Ha
HCUCTHOCTh (KOHTPOABHBIR pPa3pRA HC pPABCH CYMMC M0 MOAYAI 2 HHQPOPMaUHOHNBIX
pa3psiaoB K oblilcc UMCAO CAMHHUHBIX Pa3pRAOB HEUCTHO).

CxopocTh ncpeaaun 6MTOB no xamaay H3MmepaeTcs B 6Goaax (6uT B cexyHay).
Haumenbuwien cxopocTeio nepeaaun uupopMaumu cuntacTes 300 60a. 3Ta cKOpOCTh Nepeaaun
MCNOAB30BaAaCh B CTapblX MOACMaX (CEHUAC GOABLLIMHCTBO MOACMOB 1I03BOARIOT AOCTHIaTh
cx0pocTH nepeaaun or 1200 Ao 2400 60a). CemencTBo xoMnbioTepos IBM PC noaacpxusaior
CXOpOCTBL MCPCAAYHM AAHHBIX B 9600 6oa. HexoTopbic THNbLI XOMNBLIOTCPOB MO3BOARIOT
AOCTHIraTb CKOPOCTH MNEPCAAYH AAHHBLIX B 38400 Goa!
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Crauaapr RS-232

HecMOTpA Ha TO, YTO H3y4yeHHe cTaHAapTa RS-232 He MMceT GOABLLIOrO BAHAHHA Ha
MOHMUMaHHC PaboThI aCHHXPOHHOrO NOCACAOBATEABHOr0 MOPTa B LCAOM, O3HAKOMAECHHE
YHTATCAR CO CTaHAAPTOM aCHHXPOHHOIO MOCACAOBAaTEALHOr0 HHTepderica RS-232 (aHaaor B
CCCP - cTbix C-2) ABARETCH UEABIO HAaCTOSIIEH rAaBbl. H3yueHue 3TOro MaTcpuasa NOMoOXcT
BaM  60ACC . A€TAaABHO MNOHATB, KakHe NPOBAEMBbI BO3HKKAIOT MNpPH  HCMOAL30BAHUH
MOCACAOBATEABHOIO MOPTa M Xak 3TH MpobAeMbl MOryT 6bIThb paapeuicHb.

KoHpurypauns 60ABLUIMHCTBA MOCACAOBAaTEABHbIX MMOPTOB NBASICTCH CTaHAApTHOM,
oAHaKo 6oace o€ pacnpocTpaHe NOAYYHAE XOHQHIYpPALHSA, COOTBCTCTBYHOWAN
cTanaapty RS-232. o :rrony CTaHAAPTY Pa3beM COACPXHT 25 xouTaxToB. (B xoMnuioTepe IBM
PC AT Ucnoab3yeTcn 9-TM KOHTaKTHLIA pa3bheM). CACAYET OTMCTHTD, UTO AOBOABHO GoAbuloe
UHMCAO  MOCACAOBATCABHBLIX MNOPTOB  HE  MOAACPXMBalOT Bech  Habop  curwaaos,
clieuMPHILKPOBaHHLIX B cTaHAapTe RS-232. HexoTopble CHIHaAbI HE NOAACPXHBAIOTCA B CBSI3H
C TCM, YTO OHW HC MpcAHa EHbI AAR HCNOAD. B TaxOM NPHAOKCHHH M CAYXAT AAS
APYFMX LICACH; APYrHC HC MOAACPXHBAIOTCH MO NPHUHHC TOro0, YTO OHH BbINYCKAAHCH B TO
HPCMA, KOrAa cTalAapT RS-232 eute He cyulecTROBaA Booblle MAH XC LICABIO HX COBAAHHA
1E ABAAIAACH NOANARA NOAACPXKa cTaHAApTa RS-232 M OHM B ITOM cAyuac BKAIOHAIOT AKWD
orpanuuciibit 11a6op curHasos RS-232 . Hanboaee obuMu curHasamu crtaHaapta RS-232
HOAHIOTCR:

Curnaa AbbpcauaTypa WThipe pa3bema
Banpoc Ha NOChIAKY ABHHBLIX RTS 4
OuKCcTKa AAR NOCHLIAKH CTS b
Habop aaHnbix rortos DSR 6
Habop aanmbix 3ascpiuuen DTR 20
TMepeaaua AaHHbIX TxD 2
MpneM Aakubix RxD 3
Beman GRD 7

Ha camMoM AeAc curHasoB HamHoro 6oabuwie M 3T6 06ycAOBACHO TeM, uTO
f10CACAOBATEALHbIA NOPT NCPBOHAUAABLHO Pa3pabaTLIBAACH XaK YyCTPOMCTBO MOAACPRKH MOACMA.
B chA3M ¢ I3THM, ECAH MOPT MCMOALIYCTCH COBMCCTHO C APYFHMH YCTPOMCTBaMH, TO MHOMME
M3 €ro CHrHaAOB NPOCTO B ITOM CAY4ae HC HYXHbl. DTH CHIHAABI HCMOABIYIOTCA AAS
yCT3HOBACHHS NPOTOXKOAA AMNMapaTHOrO YPOBHA MCKAY MOAEMOM M KOMIBLIOTEPOM, ECAM ITOT
xominbloTep (1) eme He nepeaaBaa WHPOPMAUMIO, HO YXe FOTOB K ce nepeaadc Hau (2)
IIEPEAaYa AAHHBIX OT MOAEMA K KOMMBIOTCPY €lile HE OCYWIECTBARAACH.

Oumbxa ‘xaapup a (Te. 6xa, BO3HHKAIOWAA NPH NCPCAAUC MOPILHHM ABHHBIX,
11EPEAABACMON KaHAABHBIM YPOBHEM CCTCBOIO B3aUMOACHCTBHA) QHKCHPYCTCA B CAYHac, CCAH
4acTOTLI CHHXPOHHM3HPYIOUMHMX HMIIYALCOB ABYX MOPTOB 3HAUMTCABHO OTAMYAIOTCH APyl OT
Apyra. Kak Bbl MOXETC AOraAaThCSl, NOCACAOBATECABHBIH NOPT NOCAC TOro, Kak OH 0GHapyxHa
CTapTOBLIH GHT, BLIACASICT PErHCTpP BBOA3, KOTOPbIA 32 KaXAbIH LMKA CHHTLIBACT OAMH OMT.
AAH.4a ITOTO LHKAA ONPEACARCTCH CKOPOCTBIO NCPCAAUH AaHHBIX. OAHAKO BPEMA HaXOXACHHSA
6MTa B  PpETHCTPE OMpPEACAACTCH  TaKTOBOW 4acTOTOM cHcTeMbl. Ecam  uacToTa
KOMNBIOTCPa-NPUEMHHKA HCAOCTaTOUH2 AASR MOKPLITHS YacTOThI KOMMBLIOTCPa-HCTOUHHKA, TO
IIPOMCXOAHT MOTeps MOAY4CHHOro bOWTa (T.X. perMcTp 3aHAT), B CBA3H C HYeM M
perucTpupyeTcs ownbxa xaapp f (framing error).
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AnnapaTHoe NMOATBEPXACHHE CBA3M

HenocpeACTBEHHas MCPEAada AAHHBIX M3 MOCACAOBATCABLHOrO MOPTa BLITIOAHACTCSH
NOCAE TOro, Kak MOMHTOP O6HAPYXHMT cHMrHaa "OMMCTKa-AAn-nockiaku” (CTS), oTpaBAcHHBLIR
W3 MOPTa-NPHCMHHUKA. Bbi He AOAXHBLI NEPCAABaTb A3HHBLIC A0 TeX MNop, Noxa C NOMOWLILIO
CHMIHAAA "OYMCTKA-AASR-NOCLIAKK® HC OyAcT MHAMUMpOBaHa HaacxHocTh W bGe3onacocTsb
nepeaaun. Taxum 06pa3oM, NpH HCNOAL3OBAHHM aMNNapaTHOrO MOATBCPKACHHS CBA3H
MOAMPOrpaMMa NEPCAAYH AQHHLIX, HaNHCaHHaR B TepMHHax MceBao-CH, byacT HMcTB BHA:

do {
while(not CTS) wait;
send(byte);

} while(bytes to send):

BcAM Bbl HMECTE COCAMHCHHBIC AHHHCH CBSI3H anMapaTHbiC CPCACTBA W MX CONpsIXEHHE
C AMHMCH CBA3M BbIMOAHEHO MO CTaHAApTy RS-232, TO Bbl ¢ ycnexoM MOXETC HCNOAb30BaTh
Tc NMpeUMyLleCTBa, KOTopbic BaM AaCT annapaTHOC NOATBEPXAcHHE cBA3H. OAHaKO coBcem
HEAABHO 3TOr0 Heab3R bblAo AcAaTh.

INpo6AeMbl nepeAaysn AaHHBIX

MpHn OpraHM3aUHM TMCPCAAYH AAHHLIX C MOMOIUBLIO MOACMa HCKOTOpPbiE CHIMHaAbl

HCMOAbL3YIOTCR AAR ONPCACACHHH TOTOBHOCTH AAHHBLIX HAH OMpPEAEACHHRA cacAymlouiero banra
nocbiAkH. OAHaKO, KOFAa MCPCAAYA AAHHBIX OCYULECTBARCTCH MCXAY ABYMS KOMMbIOTCPaMH,
To Habop cHrHaa0B (HC HCOBXOAHMLIM, HO XEAATCABHLINM), HCMNOAb3YCMbIH AAR 00Mcna
AQHHBIMM, MOXCET O6bITb orpaHuucH aHmwb curiaaamu GRD, TxD wn RxD. OcHoBHbiMK
AOBOA3MH 3a HCMOAB30RaHHC ITHX TPCX amilapaTHO-PCaAH30BaHHbIX MHKPOMPOrpaMM, ABARETCA
3HAYWHTCABHOC YMCHBIICHHC CTOMMOCTH MCPCAAUH AAHHBIX MO CP C HCNoAB:
NATH HAH, CKAXCM, WIECTH MMKPONpOrpaMM yiipaBaciua. EcAn ABa xoMNblOTEpa OAHOrO THMa
COCAMHCHBI KaHAAOM MEPCAAYH AAHHBIX H OAMH H3 HHUX 1'0TOB NCPCAATBH AaHHBIC, TO BTOpOH
TCOPCTHUCCKH BCErAa FOTOB I'DHHATL HMX. OAHaxo B cTaHAapTe RS-232 mmceTcA npAMo-Taxu
HacTONUHA AWKK [TaHAOpDBI, cCACpXalHi OuIMOXH, CBR3aHHBIC ¢ BO3MOXHOCTLIO [IOTCPH MAM
obxoaa cHruasoB nporokoaa RS-232. Hauboace HEHPHATHLIMK owHOXaMH HBASIIOTCA owHbxn,
cBR C nepenoa permcTpa (overrun crror).

IlepenoAnenue perucTpa-npuCMHHKA

EcCAM AASl COCAMMCHMA ABYX MOCACAOBATCABHLIX MOPTOB HCNOABL3YIOTCA TOABKO TPH
MUKPONIPOrpaMMbl (CHIHAAA), TO BO3HHKACT HCOOXOAMMOCTBL HCMOAb30BaTh cBocobpa3Hbii
"TPIOK" C MOPTOM-HCTOYHHKOM B FPCANOAOKCHHH, YTO MOPT-MPHCMHHK YXE FOTOB K MNpHEMy
AHHBIX. JTOT “TpIoK® 0OBLIUHO BLIMOAHACTCA MYTEM COCAMIEHHS BMccTe 6, 8 M 20 wTbipen
25-wThipeBoro pa3beMa. B cayuac HeyAaum 3Ta npoucAypa no3moasicT obHapyXMTB owmbxy
MCPEMOAHCHHA DPCTUCTPA AaHHBLIX ¢ 60OABWOM BCPOATHOCTBIO. AOIYCTHM TEMEpb, YTO
xoMnbioTep A 6oace MPOH3IBOAMTEABHBIM, McM komnmiorep B. Ecauw  annapaTHoc
NOATBEPXACHHE CBA3H HC HCNOAb3YCTCH, a KOMMNLIOTEP A MPCANOAAracT MEpEcbiAKY BTOPOro
6anTa coobuicHua B xomnmioTep B, B To BpeMsA, xak xoMnbioTep B BLINOAHSIET uTeHMe
HMHGOOPMALIMH M3 PETUCTPa BBOAA AAHNBLIX, To byAeT 3aperncTpuposana bxa "nepenoa
perucTpa® (overrun error). Ownbxa 3Toro THMNa GyAeT TakXe 3apcrHCTpHMpPOBaHa AAKC, CCAM
xoMnbloTep B 6oAce NPOM3IBOAMTCABRHBLIM uYeM KOMNBLIOTEP A, Ho nporpaMHoc obecneucHuc
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xoMnbloTcpa B McHee peakTHBHO.

3Ta npobacMa BO3HMKACT MOTOMY, UTO WITHIPH 6, 8 ¥ 20 COCAMHEHB! ¥ MOPT-HCTOUHKK
CUMTACT, YTO NOPT-NMPHEMHUK BCCFAa IOTOB K MpHUEMy Aanibix. Kopoue, BbI caMM BHAHTE, uTO
ITOT MYTb PEWICHHR NPOBAEM ABAACTCA AOBOABHO CAOXIILIM.

AOCTYyn K NmOCAECAOBAaTEALHOMY MOPTY KOMNbloTcpa uepes BIOS

K nocacaoBaTeAbHOMY NOpry XoMNbiOoTEpoB cemecTBa PC, a TakXe cOBMCCTHMBIX ¢
HHMH MOACACH MOXHO MOAYYMTB AOCTYN HENocpeAcTBcHHO W3 DOS ucpe3s MN3Y-BIOS mau 8
06x0oa DOS u BIOS, MCNOAB3YA HCMNOCPCACTBCHHOC YMPAaBACHHE aNMapaTHLIMH CPEACTBaMH.
AocTyn x nocacaonaTeAbHoMy ItopTy ueped DOS 1ic oucHb xopowas maea notomy, uto DOS
HE 1103BOASIET OpraHM30BaTh OOPaTHOR CBA3H € MOCACAOBAaTCABLHbLIM IIOPTOM AAS allaAM3a
€ro TEKYILCFO COCTOSIHHA W OPrallM3ycT AMIUL CACIIOC YTCHHE M 3alMCh AanHbix B nopT. K
TOMY XC HET BO3MOXHOCTH MCIIOABL30BaTh cHCcTCMYy npcpbiBanui DOS. HecMoTpsi Ha To, uTo
B MpeAblAyuten raase 6blaa paccMOTpena BO3MOXIIOCTL PAMOrO annapaTHOrO YNpaBACHHA
CACTCMIILIMK  PECYPCaMM, 3TOT MCTOA HE NABASETCA MPUCMACMBIM  AAf  pabornt ¢
MOCACAOBATCABHLIM MOPTOM B CBA3H ¢ TEM, 4YTO HaHGOABWAA NPOM3IBOAHMTCABHOCTDL
06paboTku 10pTa NPHU HCMOALIOBAHUK ITOFO MCTOAZ MOXCT DObITH AOCTHIHYTa AMIIBL 3a cHET
npcpbisannin NM3Y-BIOS.

AocTyn u 06paboTKy MOCACAOBATEALHOrO NOPTa MNOAACPXHMBAIOT UETBIPE CTICUHAALHBIC
yTHAHTBLE MT3Y-BIOS. O6paboTka 110cA€AOBaTEABIIOIO 110PTa OCYILECTBASCTCH HMH C 110MOWLBLIO
npepbinainn 14H. Pa3bepem noapobHec aTor MeToA.

HuuunaAr3auus nopra

TcpcA  MCMOAB30BAaHHMCM  MOCACAOBATCABLHOIO [MOPTa Bbl BO3MOXIO 3aXOTHTC
yCTallOBUTL CIO0 Ha4aAbHOE COCTOMHHE, OTAMUYAIONICCCH OT MPHUIATOFO MO YMOAYAIIMIO, MAH,
APYFMMH CAOBaMH, MHUILHAAKM3HPORaTh nopT. (Mo yMOAYaNMIO, 1IEPBbIA NOCACAVBATCABIILIA
HOPT HMECT CAEAYIOULMC XBPaKTCPHCTHUKK: cKOpOcTh 0bMcnia - 1200 60a, npoBcpka Ha UCTHOCTD,
ccMb OMT Aanibix M 0AMH p 1 6uT). Mpepe 14H, yTHanTa 0, Hcnoab3yeTcs
AASI MHHILMAAH3AUMHK [10CACAORATCABLHOIO nopta. ConMecTHO ¢ ApyrHMH nipephbiBanuaMu BIOS
perucTp AH Mcnoab3ycrcs AAR Xpaneuus HoMcpa yTUAMTBLL. Peructp AL uMcnoab3ycTcn aas
XPaHCHMS 11apaMCTPOB HIIMILHBAMIAILWM, KOTOPLIC KOAMPYIOTCH B oAnoM DaiTe B caeayiouem
NopsiAKe:

womep bura: 76 S43210

cropocTs nepeasun (6oa) -——]—

KOHTDOAL 4YETHOCTHM —_————————
KOAMYECTBO 338 x Bburos
XOA4ECTBO BUTOB AdWHBX

CxopocTh NCPcAaUH ABINILIX KOAMPYETCS B COOTHCTCTBUM ¢ Tabamuch 6-1. Koutpoan
UCTHOCTH KOAMPYCTCR B COOTHCICTBMH ¢ Tabanuen 6-2.
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Tabanua 6-1. Koamup pPOCTH ncpeaaun B burtax 7, 6 u 5 baurta
HHULHAAH3aUMH TOCACAOBATEABHOrO MOPTa.

CxopocTs MocAcaoBaTcAbHOCTL GHT
9600 111
4800 110
2400 101
1200 1 00
600 01 1
300 019
150 001
110 000

Yucao 3aBepualoinx OGMTOB ONpPCACASiCTCA  3HAUCHWECM BTOporo pa3psaa bGanta
HHHUMAAH3AUMH MOCACAOBATCABHOIO nopra. Ecan 3mauewmne storo 6ura pasBwo 1, To
HCMOABL3YIOTCA ABa 3aBCpIIAlOWMX 6HTa; B NPOTHBHOM CAy4ac HCMOAB3YETCR OAMI
3aBeplatoHi GUT. B KOHEUHOM WTOre YHCAO GMTOB AalibiX 3aAacTcst 3HaucHHeM BMT B
NEPBOM M IfyAcBOM pa3psiaax 6anTa MHMUMaAn3auuH. U3 ucThbipex 3itauenui, XoTopbic MOryT
YCTAHaBAMBAaTBCA MOAL30BATCACM B 6aHTC WHMLIHAAM3AUMH AAR yKa3aHHA uucaa buron
ABHHBIX, AONYCTHMBLIMH ABASIOTCH AMIUL ABa. Ecan 6uTLI B nepsoM M HMyacBoM pa3psaax
6afTa MHHUMaAH3auMH 06pPa3yloT MOCACAOBATCABHOCTL "l 0°, TO AAA NEPCAaUM AaliHbIX
HCNoAb3yeTca ceMb 6UT. Ecan 6uThI B 3THX pa3psiaax ofpa3yloT nocacaoBaTeabitocTs °1 17,
TO MCMOAB3YETCA BOCEMB GMT AaHHBLIX.

Tabanua 6-2. KoampoBanue ucTHocTM B 6uTax 4 u 3 6anta wHHMuUMaaK3aumm
NOCACAOBaTCABLHOIO NOpTa

BuaA xoHTpoAst MocacaobaTeabHOCTL bHT
KOHTPOAL OTMCHEM 00 muan 10
npoBepka Ha HCHCTHOCTL 01

NPoBCEpKa Ha HCTHOCTDh 11

Hanpumep, €cAM Bbi XOTMTC YCTaHOBHTBL CKOPOCTL [CPCAAUH AAHIILIX AAS T10pTa 9600
60A, NPOBCPKY Ha YCTHOCTL, OAHH 3aBcplualouMi GUT M BoceMb GMT AAR AaHNbIX, BLI
AOAXHb! YCTaHOBHTBL BHMA 63HTa HMHHLIMAAH3ALHUM 2aHAAOIMUHO NPUBEACHHOMY Huxc. B
ACCATHYHOM MPCACTABACHMH 3HaucHue 6anTa MHMUMaAM3aumu paBHo 251.

111 110 11

ckopocte nepeasun (60a) —:] I
BMA KOMTPOAR NETHOCTH

[3 180 3 6uros
KoAWuecTBo 6uTOB ABHMMX

CranaapT PC npeaycMaTpHBacT HAAHUME AO CEMH MOCACAOBAaTCABHBIX [OPTOB (B
HOBBIX THMAX MaWMH HX 3HAYHTEABHO 6oAblIC). AAfl  clicuMpHKAllMKH  HOMCpa MnoOpTa
ucnoab3yerca pernctp DX. [lepunifi NOCACAOBaTCABHLIN 110PT HMeeT tiomep 0, BTopoit - | 1
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T. A. OyHXUMA, NpPCACTaBACHHAA HHXE, HMCIOWAA HMMA int_port(), MCNOABL3YCTCA AAR
AH 3Ha A Pa3AHUYHBLIX NOPTOB CHCTCMbI.

#* Wumuwaawsauws nopra */
void port_init{port, code)
int port;

unsigned char code;

union REGS r;

r.x.dx = port; /* nocaesosateavuwR nopt */

r.h.ah = 0; /* QYNKUWA WHMUMBAWIBUWM nopTa */
r.h.al = code; /* KOA WMWUWBAM3IAUWM - CM. TexcT */
int86(0x14, &r, &¢);

3Ta QyHKUMA HCNOABL3yeT ynxuuio int86(), nosacpxusacMyto 6oAbuMHCTBOM
xoMmHAATOpOB, Bxatouana Typ6o Cu u MicroSoft C. EcAM Bbl HCMOAB3yETE KOMMHAATOP, TAC
int86() HE onpcacAcHa, TO BMECTO HEC MOXET 6bITh BBCACHO HEUTO (CCAH MOAB30BAaTCAbL CaM
HC OMPCACAHA ITY DYHKLHIO), YTO MOXCT NMPHBECTH k owHbxe. Bui MoxeTe pa3paboTaTh cBoto
CMCUMAABHYIO DYHKUMIO HHHUMAAH3AUMH nocacaoBaTeabHoro nopra. (Tax 8 Typbo Cu ectb
dynxuma bioscom(), NO3IBOARAIOLIAA HHHLIMAAMIHPOBATL NOPT).

INMepeaaua 6Ganron

MpepoiBane BIOS 14H, yTwanTa 1 HcnoAb3yeTcs AAA Nepeaaum oaHoro Ganta
HHOOPMALIMH UCPE3 NMOCACAOBATCALHLIN MOPT, CRCIMOHUMPOBANHBLIA COACPXHMBIM PErHCTpa
DX. MepecbiaacMbin 6anT AoaxcH coacpxaThca B permctpe AL. CocTosHue npouecca
fepcaayu BO3BpAMACTCA B perucTp AH. ®ynxumsa sport(), npeacrabacHHas HHXC, NepeaacT
oAMH 6aHT M3 cNEUMOHUMPOBAHHOIO NMOCACAOBATCALHOIO MOPTA.

/* Nepeadua cCumBOA3 W3 NOCAEAOBATEABLHOrO NOpPTa */
void sport(port, c)

nt port; /* nopt eeoaa/ewsoas "/
char c; /* nepeaasaemud cumsor */
{
union REGS r;
r.x.dx = port; /* nocaeasosateavuwd nopt */
r.h.al = c: /* nepepsssaemwd cumson */
r.h.ah = 1; /* nepecuAxa cumBoaa yWxuuw */
int86(0x14, &r, &r);
if(r.h.ah & 128) { /* xoutpoas 7-ro 6uta */
printf(“"obuapyzena owubra nepeasuw s ");
printf("nocaescsateabnon nopry”);
exit(l);
}

Ecan 6uMT 7 peructpa AH NOAyuMA 3HaucCHMC NOCAC BbITOAHEHMS MpepbiBanna BIOS,
TO PErUCTPHPYCTcA ownbka Nepcaaun AAHHBIX. AAS ONMPCACACHMA NPHUHIILI OWIHEKM Bbi
AOAXNBI CUHTaTh COCTOSIHHC MOPTa; Kak ITO CACAaTh obcykaacTes Huxe. HecmoTpa Ha To,
uTo QyHkuma sport() npu obHapyxemuu owmbxu npexpauract cBowo paboTy, Bbi MoXeTe
COXPaHHTB KOA OWMOGKH B ynpapasiouled NPOrpaMMe, a 3aTeM, ONPCACAMB TUN owMbxw,
NPEAYCMOTPETD ONPCACACHHDBIE ACHCTBMA Mo cc obpaboTke.
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KOHTPOABL COCTOSHRS nopTa

MNpepbiBavue BIOS 14H, yTHAMTa 3 MCNIOABL3YCTCH AAA KOHTPOASl COCTOSIHHA MOpPTa.
YTHAMTa OpPraHM3ycT KOHTPOAb COCTOSIHMS TOPTa, CMCUHBHIIMPOBAHHOIO COACPRHMbLIM
peructpa DX. MNMocAac Bo3BpaTa M3 COCTOAHMA, ONPCACASCMBIM NPCPLIBAHMCM, perucTphl AH
M AL 6yAyT coAcpmaThb 3HAUCHHSA, OMPCACARIOUIME B COOTBCTCTBHM ¢ TabaMuen 6-3 Texymce
COCTOSHHC NOPTa MOCAC BBLINOA f pt BIOS.

4

Tabauua 6-3. BaRTbI COCTOAMHA NOCACAOBATCABHOrO Mopra

CocTosiuMc xaHaaa cBAsn ( AH )
3ua , YCT A buT But

FoToBHOCTE AaHHBLIX

Ownubxa p A 1

Ownbxa KOMTPOASl UCTHOCTH

Ownbxa KxOAMpOBaHusA

Oumbxa NpH HMACHTHOHXALUMH NPEPLIBAHHSA
PCrMcTp HaKOMACHHA MEPCAABACMbIX AaHHbIX
PcrucTp cABMra mepeAauu nyct

BbIXOA 32 AONYCTHMBbIA MHTCPBAaA BPCMCHH

NOAWNEWN=O

CocTtosine moacma ( AL )
3ua , YCT: A bur Bur

Hckaxenue B OMHCTKC-AAA-NIOCBIAKK

Hcxaxcitme B Habope-AaHHLIX-roTOB

O6HapyXxcH 32AHMH (DPOHT KOABILCBOrO MMIYAbCa
HcxaxcHHE CMIHaAa B KaHaAC CBA3M
OUHCTKA-AAR-NTOCLIAKH

Habop-AaHHbIX-roTon

IMpn3unax xoabua

3adHKCHPOBAH CHIHAA OT KallaAa CBH3H

N WVMEWN=O

Kax BLI MOXCTC BHMACTB, H3 MHOr00bpa3nUA pa3AHUNBLIX COCT M, aHaAM3HDY X
pH HMCMOAB3OBalIKM MOACMA, B CAy4ac OBCCMCUCHMA CBA3M MOCACAOBAaTEALHOro 1OpPTa ¢
XxakMM-AH60 MHbIM YCTPOMCTBOM, HCIIOAB3YIOTC AMILBL Nnanboacc BaxHbie, a HE Bech
npeacTaBacHibin B Tabauue 6-3 nabop cocrostiuin. OANAKO, OAHO H3 COCTOAIMNA - "FOTOBHOCTDL
A2HNLIX" ABASICTCA UPC3IBLIYAHIIO BaXHbLIM. AIAAH3MDYS MPOLCCC TMCPCAAYUM  AaNIILIX 11
BO3HHUKHOBCHHE ITOr0 COCTOMIHSA, BbI MOXCTC ONPCACAHTD, KaKMC KOHMKPCTHO GaHTLI AaHHLIX
6blAM MOAYUCHBI NMOPTOM H TFOTORLI AASl UTCHHA. OyHKUHA .rport() HCIOAB3YCT AaHHbLIC,
CUMTBIBacMble cio ¢ nopra. Ha npumepe 3Ton  ynkuum  110ka3aHO, KakHM obpasom
HCNOAB3YCTCA BO3MOXHOCTD allaAH3a COCTOAHHA ‘TOTOBHOCTB AdHnbIX". HTak, ncpemacm
CACAYIOUICMY Pa3ACAY FAaBbl.
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IMpuem GawTon

MpepoiBanne BIOS 14H, yTuanTa 3 HcNoAb3yeTcs AAR  uTeHus Gantos w3
MOCACAOBaTcAbLHOrO  noptTa. HoMep  MOCACAOBATCABHOrO  MOPTAa  MPECABAPHTEABHO
CNCUN(PHUHPYCTCA COACPRHMBbIM perncTpa DX. Mocac BbIXOAZ M3 COCTOAHMA, ONPCACAREMOro
npepbiBainem BIOS, ouepeaHon cMBOA cuMTBhIBacTcs B perucTp AL. MocAe nepeaaun cumBoaa
M CUMTLIBAHHA cro B peructp AL 6uT 7 perucTpa AH curHaauaupyer o pesyabTaTe
BbIMOAHCHHA Onecp noay UTCHURA a (ownbxa mau Hopma).

Qyuxuusn  rport(), NPCACTaBACHHAM HHXE, BbINOAHRET uTcHue bGanta M3
CRCIHOHLIHPOBAHHOT O MOCACAOBAaTCABHOIrO NOPTa.

/* Yrenue cumsoaa w3 nopra */
rport(port)
int port; /* nopt Bsoaa/ewsoas */

union REGS r;
/* OzmadWue NPuxOA3 CwMBOrs "/
while(!(check_stat(PORT)&256))
1f(kbhit()) { /* ewxoa no npepusanuo OT Kaaswatypu */
getch():
exit(1);

r.x.dx = port; /* nocaeaosarteabwwd nopt */
r h.ah = 2; /* womep @ywkuuw utewun */
1nt86(0x14, &r, &r);
1f(r.h.ah & 128)
printf(”s nocaescearteavwom nopty obwapyzend ownbRa urewua”);
return r. h.al;

MpcpbiBaHHe AAR YTCHHA AAHHBIX H3 MOPTa HE HHHUMHMPYETCA CHCTCMOM A0 TEX NOP,
Hoka odcpeaton 6aiT He GyACT MOAYHEH MOCACAOBATCALHBLIM MOPTOM, H HHHLIUHPYCTCA AO
Toro, xak 6awT 6yaeT notepan peructpoM. [MosTomy Hauboace TunHuHoOM owmMbxoi npu
uTcHuK 6anTa ABAACTCA OTCYTCTBHC KOHTAKTA C KaHAAOM CBA3H, YTO NPHBOAMT K 3aBHCAHHIO
XOMIIBIOTCPa. AAfl  pCuUICHHS 2TOH NpobAacMbl  PyHKUHA rport() aHAAH3UPYET COCTOAHHE
cnenndy )ro NOpTa, NPORCPAA 3HaYCHHE GMTa, HHAMUMPYIOWETO FOTOBHOCTL AQHHBIX.
B To xe¢ upeun dyuxuma kbhil() KOHTPOAHPYET NOCTYNACHHE NPEPLIBAHHA OT KAaBHATYpbI.
Ecan Obiaa MaxaTa KXAaBHMIA, TO (yHUXuMA rport() npexpautacT cBoto paboTy. (Bbi MoxeTe
NPCAYCMOTPCTB B PRAC CAYHacB BbLI3OB KaKom-AH60 dyHxuuu aAs obpaboTxu Taxown
cHryaunn). Mcnoab3oBawue dyHxumu kbhit() no3BoAACT NOAYUHTEL BO3MOXHOCTDL NPCKPallcHHA
paboTht ynuxuun rport() B cAy4ac, CCAH MOAYUCHHC ABHHLIX MOPTOM HCBO3MOXHO M, B CBOIO
OuYCPCAb, MPCAOTBPaTHTBL 3aBHCaHMC KOMNBIOTCPa. Kak TOABLKO AaHHBIC TM0AyUCHBI,
HIIILMHPYCTCA TipepbiBaniue 14H, yTHAKTa 2, M oucpcAHOi 6aRT CUHTLIBACTCA (DYHKUHCH H3
10pTa, 1OCAC HCrO aHaAW3upyeTcA 6UT 7 perucTpa AH Ha NpeAMET pe3yAbTaTa BbINOAHCHHA
onep ( 6xa Man pMa). B xoHeunom uTore, cuuTanHbit 6GaHT BO3BpautacTcA

QYIKUHCA B BbI3bIBAIOULYI0 MPOTpaMMy.

INepeaata QanAOB MEXAY KOMNLIOTCPaMH

CeroAHA MHOTHE OPraHH3allMH W YaCTHBLIC AHMLIA HMCIOT B CBOCM PaclOPAXCHHH
11CCKOABKO KOMMBIOTEPOB, IIPHHUCM HACTO ITH KOMNBLIOTEPLI OKa3bIBAalOTCA Pa3HbLIX TUMOB HAH
Pad’ubix MOACACH, a TaKXC HMMCIOT HECOBMCCTHMbIC (opmaTbl AMckoB. Hanpumep 3.5
AIORMOBLIC AMCKCTBI cMCTCMBLI PS/2 HccoBMecTuMBI ¢ 5.5 Al0MMOBLIMH  AuckcTamu Goace
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paHuux Moacach xomnbioTepoB IBM - PC, XT, AT. Tip HCNOAL30BaHHH pPa3AHUIILIX
KOMIBIOTCPOB  6OABIIOE  NPEUMYIICCTHO MOXCT ObITh  AOCTHIHYTO NPH  COCAHHCIINM
KOMNILIOTCPOB UCPE3 HX MOCACAOBATCABHbLIC TOPTLI € ICABIO COBMCCTHOIO HCNOAB30BalIMH
HMH  HHOOpMauMH H/MAM  nporpaMM. Bo  MIOrMX  cAyYaAx  co3AaHHE  porpamm,
obecncunBatoutnx o6McH (GAHAAMH AAR TaKHX KOMITBIOTCPOB HEPC3 MX TMOCACAOBATCABHLIC
NOpThI, ABARCTCA NPObACMATHUHLIM.

OAMaKO CyulecTBYeT AOBOABLHO OhicTPoAcHCTBYyIOIMAA M IGPCKTHBHAS 11POrpaMMa
nepeaaun Qanaon. ITa 1porpaMMa NoApobHO paccMaTpUBacTCA B ITOM TAaBc; OHa obaaaacr
PAAOM 3HAUMTCABHBIX MPCHMYWCCTE: OHa pabuTacT ¢ AlI0BLIMM THNamMu QaHAOB Ha Bcex
THMNaX KOMNBLIOTEPOB, KOTOPbIC CCTCCTREHHO OTAMHAKTCH ApYr OT Apyra CHoeN
NPOM3BOAMTCABMOCTBIO H, CAMOC FAaRHOE, HC MCIIOALIYIOT arNiapaTHOro NOATBCPKACHHS
cBa3u. Mocacaunas ocob TH NpoIy 1 [103BOASICT UCIIOABL30BaTh TPCXXHABHBIA Kabcab.
BaobaBox ko Bcemy, nporpamma  MoXeT paboTaTh Aaxe Toraa, Koraa annapaTHoc
MOATBEPXACHHE CBA3H N MPUHIMIIC 11EBO3MOXNIO U Gectoacmo.

Ho Bcc paBHO BhI MOXETC MCII0AL30BaTh alINAPATHOC MOATACPKACHHC CBA3M NOTOMY.
4YTO ITO MO3BOASET AOCTHUYL GOACC BBLICOKOro yponiisi NPOM3BOAHTEABHOCTH M HAAEXHOCTH
1HEXCAH OPraHH3aUMA B3AHMOACHCTBHA KoMnbioTcpos Ge3 wero. 3To cBA3aHO ¢ TeM, uYTO
AOROABIO HacTO relCPaUUA CMCUMAABIIBIX CHIHAAOB NIPOTPaMMON 3aTPYAlICHA H MPOrPaMMIO
PEaAH30BaHHBIC CHIIAABI YacTO NPCTEPIEBAOT HCKAXCIKA, 8 TakXe 3avacTyro becnoacsuva
noobute. ITa cuTyauns (1pH 06 BCAMHEHHH KOMITLIOTCPOB) BYACT CYIICCTBOBATH CHIC OHCBIANO
AOBOALHO AOArO, SIBAAACH B TO XC BPEMA AOCTalodHo obutew.

MoanporpaMmbl  nepecaaun  (aitaoB  BLUIOAHAIOT  CBOM  (DYHKIMH, HCMOAbL3YA
NPOrpaMMHOC NMOATBCPXACHHE CBA3H, H QYIKUHONHPYIOT (aKTHUYCCKM B Pa3AMUILIX CPCAAX.
OAlAKO AAR PEUICIHA FA0GAABLION 11POBACMBI Ayullic MOXCPTHOBATH NPOHIBOAHTCABHOC I'bio,
YRCAHUHB HAACKHOCTH CHCTCMBbI,

“POFPSMHIIOC NOATBCPXACHHE CBA3N

Koraa annapaTHOC NOATHCPXACHME CHSIAK  HCBO3MOXHO  HAM  Bcctioacano,
CAHHCTBERUBIM cNOCO6OM, NO3BOARIOINM 136eXaTh ouIMGOK NEPCNOAHCHHA PErUCTPa, KOTOphIC
He MOryT 6GbITh 3apCIUCTPHPOBaNLI HEMOCPCACTBCHHO BO BPCMA NCPCAAUH AHHBIX 110 KallaAy
CBA3H, ABAACTCA BBCACHMC MpPOrpaMMHOrO  MOATBCPXACHHA  cBA3H. [lporpammioe
NOATBCPXACHME CHA3H PaboTacT cacayloiuum o6pa3voM: KOMABIOTEP-MCTOWHHK NOCBIAACT
nepobit 6aHT W NEPEXOAMT B COCTORIME OXHAAIMA BOIRPaT3a OT KOMNBIOTEPA-MPHCMIIUKA
xBuTHpylowero 6aiita (6aiTa, NOATBCPXAAIOUIENO NPUHATHE NPCALIAYULErO coobuichinn). Mpu
MOAYUCHHHM KBHTUpYIOULero 6aiiTa KOMIBIOTEP-HCTOMHMK NOCHIAACT CAcAylommin GaiT u ciona
MCPCXOAHT B COCTOAHMC OXHAANUH KBHTHpYloulcro 6aWTa OT KOMNBLIOTCpPa-MPHEMIIHKA.

ITOT NPOICCC MPOAOAKACTCA A0 TEX (10p. NOKA BECh (DaHA UCAHKOM He GyaeT nepeaan.
Huxc NpeAcTaBACHbI B TEPMHHAX NCeBAO-CH MPOILCAYPLI NMCPEAAYH K NPHEMA AaINIbIX.

send()

while ( ecto GaAtw arn nepeaduw ){
send( 6aAr );
wait();:

receive()

do {
receive_byte();
send( xeuTupyomd Gadr );
} while( noxa ece 6aRtu we cumTaww );
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Mpu 3TOM MOAXOAC MEPCAa¥a ABHMbIX HE BbI30BET HHKOrA MCPEMOAHEHHA PCrUCTPa
B MOpTC-NpHE He MO OT TOFO, HACKOABKO BCAMKA Pa3HHUA B CKOPOCTH
BBLINOAIICHHA ONCPALUKI KOMMLIOTCPOB, MCKAY KOTOPbIMH YCTaHOBACHA CBA3b.

ITpu 3TOM THNE NOATBEPXKACHHA CBA3M MMCCTCA AWUIL OAMH WCAOCTATOK - CKOPOCTH
NCPCAAYH  AAHHBIX MAASCT BABOE M0 CPaBHCHMIO € TCOPETHUCCKM BO3MOXHOW. 3To
06BLACHACTCA TEM, YTO NpH nepcaade oAHoro 6anTa MIpOPMaLMIt (PAKTUHCCKH NPOHCXOAHT
ncpcaaua aByx GanT (| TC 0 KRHTHPY bawTe).

CeMb HAH BOCEMBb GHT AaHHBIX

Ecan Bb1I cobupacTech OpraHmM3oBaThb NcpeAady TOABKO TEKCTOBbix (adAOB, TO BbI
BMOAHE MOXETC HCNOAB30BATL AMIUL CCMb GHUT MOA AaNHIbic NO TOM AMIIB MIPUUHHC, YTO 1K
oAHa 6yxBa MAM CHMBOA MYHKTyauHuH He TPeOyeT AAA CBOCTO MPCACTABACHHA BOCCMB OMT.
MepcaaBan TOABKO ccMb GHT, Bbl AaXC HE3HAUHTCABHO YBEAHUHTC CKOPOCTL NEpCAavH (dadaa.
Ho xak bbiTh, ccAM HCOGXOAHMO IIEPCAATL 1C TCKCTOBBLIM (halA, a nporpammy?

Bce danabl, COACPXAUIHC NPOrpaMMbl (BLIMOAHSEMbIC) H HEKOTOPbIC BHAbLI (banaos
AQHHBIX, HCMOABL3YIOT BOCBMHOMTOBOC MPCACTABACHHE ASHHBLIX, TO ¢cTb Bech 6anT. Mo sToM
NPUYHHE AAR 1TCPCAAYH (DaMAa, COACPXALLEIO BLIIOAHACMYIO NPOrpaMMy, NPOrpaMMa (ICPCAAUH
daRAOB AOAXHA NEpcaaBaThb Bce BOccMb OMT. OAHako cyutecTBYCT cute OAMa (1poBacMa,
BO3HHKAIOWAA NpH Nepeaade ABOHUNBIX danaoB: EOF (cumsoa End-Of-File) ve ncnioabsyercs
AAR CHTHAAH 06 oxou dafaa. Aas peuscuua 3row npobaeMbl uucao Gantos o
(baitac AOAXHO 6bITL MEpcAaHO MOPTY-NPUCMHHKY A0 NMEPCAAUH BCEro padaa.

INepexauxa Qanaa

MepBoit HeoOx0AMMONM Ham noAnporpaMMon sinafcTca @yHkuua, obecneunsalowan
nepeAady (afaa 4epe3 NOCACAOBATCAbLHBLIN NOPT. B o6uieM cayuae a2Ta PyHKuHMA Aoaxna
OTKPbITH (DAHA, KOTOPbi OYACT NepeAaH B ApyroW KOMNLIOTEP, NOACYMTATBL €r0 AAHHY,
NEpeAaTh B NMOPT-NPHCMHHK AAHHY NCPEAABACMOro PaiAa M, B KONILE KOHLOB, NEPEKaUaTh caM
dana. Synxuna send_file(), npcacTasacHian HHUXC, KaK Pa3 W NPEAHA3HAUCHA AAR PCIUICHWA
ITHX 3aAau.

/* nepexauxa CneuMPMUMPOBANHOro $aAra */
void send_file(fname)
char *fname;

FILE *fp;
char ch;
union {
char c(2):
unsigned int count;
} cnt;

1f(1(Fp=fopen(fname,"rb"))) {
printf("BxoanoR ¢aRa we moxer Gurs OTkpuT\n"):
exit(l);

send_file_name(fname); /* nepeaaua wmewn gahnra */

wait(PORT); /" oxmaawwe xemtupyomeroc Gaarta */
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/* BMuMCAEHME DA3MEpPA BHMXOANOrO §aRkAa */
cnt.count = filesize(fp);
/* pasmep nocwmaxkwu */
sport(PORT, cnt.c(0]);
wait(PORT);
sport (PORT, cnt.c[1]);
do {
ch = getc(fp);
if(ferror(fp)) {
printf(” omubxa urewun euxoaworo ¢adaa\n");
break;

/* OZMA3MME rOTOBMOCTW NOPTa-npuemuuxa */
1f(1feof(fp)) {

wait(PORT);

sport (PORT, ch);

} while(!feof(fp));:

wait(PORT);/* OXMAGHME NOATBEPIACHMA NOAYWEHHn NOCAeAWero Gawta
.
/

fclose(fp):

®yuxumnsa send_file_name(), npcacTasa HMUXC, YCT Al T COOTBCTCTBHC MCKAY
p 0 M MEpeAaBacMoro amAoB.

/* Nepexauxa umenn @afaa */
void send_file_name(f)
char *f;

printf(” Ozmaaune nepeasum... \n");
do
sport (PORT, °7°);
} while(1kbhit() && 1(check_stat(PORT)8&256));
1f(kbhit())
getch():
exit(1);

wait(PORT); /* oxmaanme noayuewwn keutupyomero Gaara */
printf("Nepeaano Xs\n\n", f);
/* ¢axTmueckan nepeadud umenw §afaa */
while(*f) {
sport(PORT, “fes);
wait(PORT); /* oxwaauue nOAyuewun x8uTupyomero Gadta */

sport (PORT,'\0’); /* cumBoA xowua crpokm */

Syuxunn sead_file nmc() MNpPEAHa3HAUCHE AAR P A AByX C biX 3aAay.
Bo-ncpebixX, OHa ycT A € K TEPOM-TIp OM MyTEM NCPcAaduH eMy
mapxepa Bonpoca ('?') M AO!MICTC’I OTBETa OT HEro B BHAC KkBHTHpytoutcro bawta. (B
Xa4yccTBE KBHTHMPYIOUICTO CHMBOA2 HCMOAL3YeTCA Touka. OAHAKO BL! MOXCETE MO CBOCMY
YCMOTPEHHIO HCMOAB30BATBL Apyrow cumbBoa. [Mocae Toro, kax cBA3b byacT ycTaHoBAcna,
OCYWIECTBARCTCA Ncpeaaya HMCHH daraa. 3aMETBLTE, YTO 3Ta QYHKUMSA 3aBCPIIACT aBaAPHHHO
cBolo paboTy NpH MOCTYNACHMH NPEPLIBAHHA OT KAaBHATYpbI.

Oyuxuma  wait(), NPCACTABACHHAA  HHXC, OXHAACT  KBHTHPOBaHHA ot
KOMNLIOTCPa-NIPHEMHHKE, PCAAH3YIOWCETO MPOrPaMMHOC NOATBCPKACHHC CBR3H.

/* oxmaswwe oveeta */
void wait(port)
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int port;

if (rport(port)t=’.") {
printf(“ommbra ycrawosaewwa ceasm \n");
exit(1):

Taxum obpasoM, npu obHapyxenuu omwmbxu 3Ta QyHxuMAa nNpexpautacT cBolo pabory.
OAHako Bbl MOXETE NPcAyCMOTpeTb 06paboTky AaHHOM cHTyaumu.

®ynxumn filesize() Bo3spaact pa3mep Panaa B 6antax. Ec ucnoab3osaunud Bo3moxiio,
CCAH Baul KOMMHAATOP CH MOAACPAXHBACT (YHKIIHIO BLINHCACHHA AAHHLI (aHAa, B NPOTHBHOM
CAyYac Bbl AOAXHbI 3aMCHHTB 3Ty QYHKUWIO pa3paboTaHHOM BaMH, HO BbINOAHAIOLICH
aHaAOrRUNBIC AcHCTBHA. [lepeMenHan col, BXOASLAA B COCTaB CTPYKTYpb! UDIOD, CAYXHT AAR
XPaHCHHSI ARYXOAMTOBOH AAHHBLI (aMAa, HO Bbl AOAXHLI MOMIHTDL, YTO 32 CAHHHLYY BPCMCHH
Bbl MOXCTE MEPCCAATB UCPE3 MOCACAOBATEABHLIA MOPT TOABKO OAMH 6anT.

Ipuem Qainaa

Mpuem @aiaa ABARECTCA NPAMO MPOTHHOMOAOKHON OMCPAlMEH (ICPEAaYM  (aHAa.
Bo-nepBhix, QyHKIUA NPHECMA OXHAAET Mapkepa 3anmpoca Ha MOAYUCHHMC AaHHbIX (cHMMBOA '?').
Ha noayucnue ™Mapxcpa @QyHKUHA oTBe4acT Toukow (c AOM KBHTHP a). Mocac
MNOAYHCHHS MMCHH (afAa QYHKUHMA OXHAACT MOAyHcHHe ero pa3mepa 8 bantax. B xoHeunom
UTore QYHKUMA Ha4YHMHACT uTenuc @anaa. lMocac MoAyucHHSs M uTeHus xaxaoro 6amTa
(DYHKUHMA NOCLIAACT KOMNBIOTCPY-MCTOUHKKY KBHTHpytoutmt G6ant. Takum obpa3zom oma
pcaau3yer MporpaMMHOC MOATBepxaehHe cBA3H. Dynxuma rec_file() npeacTaBaeHa Huxe.

/* Npuew ¢ahaa */
void -ec_file()

FILE *fp;
char ch;
cha- fname(14];
union
char c(2]);
unsigned int count;
} ent;
get_file_name(fname); /* noAyuewne umewn gadas */
printf(” Noayuen ¢ada %s\n", fname);
remove(fname);
1f('(fp=fopen(fname, "wb”))) {
printf(” Heso3moIHO OTKPWTL BWXOAHOR @aRA \n");
exit(1);

/* Noayuewne Aamnb @aRaa */
spo-t(PORT, *."); /* xewruposauwe */
cnt.c(0] = rport(PORT);

sport(PORT, *.'); /* xeutuposauue */
cnt.c[1] = rport(PORT);

sport(PORT, ‘.°); /* xeuTuposawwe */

for(: cnt.count; cnt.count--) {
ch = rport(PORT);
putc(ch, fp):
if(ferror(fp)) {
printf(" owubxa sanucw o gada "):
exit(l);
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sport(PORT, ‘.’); /* xeutuposauue */
fclose(fp):
Oynxuun get_file_name() npeacrasaena wuze.

/* Noayvenwe umenw @akaa */
void get_file_name(f)
char *f;

printf("0zuaanue noayvewwa...\n");
while(rport(PORT)1="2") ;
sport(PORT, ‘."); /* xewrwuposauwe */
while((*ferport(PORT))) (
1fF(*f1="7") {
fesr;

sport(PORT, ‘.'); /* xewTuposauwe */

llepexauxa nporpaMmb

®ifA, KOTOpLIF obecneuMBacT nepekaiky NporpaMMbl U3 KOMNBLIOTEPa B KOMMNBIOTCP,
BKAIOHAIOUMM BCE HCOOXOAMMBIC (QYHKUHM NOAACPXKH, MPCACTABACH B ABHHOM naparpade.
TMporpaMMa MNepckaukH MCMOAL3YCT [1I0CACAOBAaTCABHbIM NOPT ¢ HMeHeM 0 - nepBbIf
MOCACAOBATCABHLIN MOPT; OAHAKO, H3IMCHAR 3Ha4cHHUA MakpoonpcacacHus PORT B nauaae
TExCTa NPOrpaMMbl, Bbl MOXETC HCMNOAL30BATb APYrHE MOPTHI.

/* Nporpamma nepexauxu ¢aAAa, MCNOAbIyOmaR
NPOrpamMMHOe NOATBEPIAEHWE CBRAdM.
NOPT MHUUWBAUIUPOBAN C NAPAMETPAMMU:
cxopocTe nepeaaun - 9600 6oa.
KOHMTPOADL YETHOCTH/WEYETHOCTW WE NPOW3IBOAWTCSH,
socemn 6ur Adwmux,
AB3 33sepwavmux cron-6ura.
.
/

#define PORT 0

#include <dos.h>
#include <stdio.h>

unsigned int filesize();
void sport(), send_file(), rec_file(), send_file_name();
void get_file_name{). port_init(). wait():

main(arge,argyv)
int argc;
char *argv(]:

iflargee<2) {
printf(” HcnoavayAre ¢opmar TRANS S <uma ¢adaa> wau TRANS R\n"):
exit(l);

printf(“3aaava nepexauxu nporpamm 3anymewa. AaR asapudworo\n”);
printf(“sasepuennn nazmure anbyo xaasuwy.\n\n");
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port_init(PORT, 231): /* wHWUWAAWIAUWA NOCAEAOBATEALHOrO AOPTA
¢/

if(tolower(®argv(1]) == "s’) send_file(argv(2));
else rec_file():

/* nepexauxa CneunduuupoBaANNOro ¢aRra */
void send_file(fname)
char *fname;

FILE *fp;

char ch;

union {
char ¢[2);
unsigned int count:
cnt;

VE(!(fp=Ffopen(fname, “rb”))) {
printf(“Bxoan0R @aaa we mozer Gurs OTxpur\n“);
exi1t(1);

send_file_name(fname): /* nepeaaua wmeww gadna */
wa1t(PORT); /* ozuaawwe xsutupyomero Gadta */

/* swvuCaewne pA3IMepa BuUXOAWOrO §8AA3 */
cnt.count = filesize(fp):

/* pajmep pocuaku °/

sport(PORT, cnt.c(0]);

wa i1t (PORT);

sport(PORT, cnt.c(1]);

do {
ch = getc(fp):
if(ferror(fp)) {
printf(” omubxa uTenns Buxoauoro ¢adaa\n “);
break;

/* OZuABHAE rOTOBWOCTW NOPTA-NpuemMwuxa */
1f(1feof(fp)) {

wait(PORT);

sport (PORT, ch);

} while(!feof(fp));:

w31t (PORT):/* ozwaanue NOATBEPIAENHA NOAyuenwws nocaeswero Gadta
-

fclose(fp):

/* nowen ¢adas */
void rec_file()

FILE *fp;
char ch;
char fname(14);
unton {
char c(2);
unsigned 1nt count;
} cnt;

get_file_name(fname); /* noayuenue wmewn Qadna */

printf(“Noayven ¢ana Xs\n", fname);
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remove(fname);

1f(t(fp=fopen(fname, “wb"))) {
printf(” Heso3mOXHO OTKPWTL BuXOAHOAW @ada \n");
exit(l);

/* Noayuenwe AAwnw @adna */
sport(PORT, *.'); /* xBuTuposawwe */
cnt.c[0) = rport(PORT);

sport (PORT, *.°): /* xBuTuposanue */
cnt.c(1) = rport(PORT);

sport(PORT, *.'); /* xsuruposanwe */

for(: cnt.count, cnt Faunt--) {
ch = rport(PORT);
putc(ch, fp):
if(ferror(fp)) {
printf(“owubra 3anucw 8 9aan “);
extt(1):

sport(PORT, ' ‘). /* xewuruposauwe °/

fclose(fp):

/* Bolspauenwe IHaYeHWR AAWWN QaRaa B Banrax */
unsigned 1nt filesize(fp)

FILE *fp:

{

unsigned long int 1;

1= 0;
do {
getc(fp);
144
} while(!feof(fp));
rewind(fp):
return (1-1); /* He cuwtas cwmeoa EOF */

/* Nepexaums wmenw ¢adna */
void send_f1ile_name(f)
char *f;

printf(” ozwaauwe nepeaaunm... \n"):
do {
sport(PORT, *7°);
} while(tkbhit() 8& !(check_stat{PORT)&256))
1f(kbhit()) {
getch();
exit(l);

wait(PORT): /* oxwpanwe noayuewws kBurupyomero bawta °*/
printf(“Nepeaano %s\n\n" f),

/* 0aKTUuECKan Nepeadua wMeww aiaa */
while(*f) {
sport (PORT, *fes);
wa1t(PORT); /* oxwupauue noayuewwa xeurupyowero baura */

sport(PORT, “\0'); /" cwmsoa xowua crpoxu */

/* Noayuenue wumenw Qanra */
void get_file_name(f)
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char *f;

printf(" ozwaswwe noayvewns...\n");
while(rport (PORT)1e"7");

sport(PORT, '.'); /* xentuposauwe */
.ncle(('f-rport(voav))) {
|'('fl ) |

for
sport(PORY. ‘.'): /* xeutuposanne */

}
}

/* oxmasume oveera */
void watt(port)

int port;

{

if(rport(port)t=’.*) {
printf("osubxa ycrawosaewnn csasu \n");
exit(l);

}

/* Nepeaaua CuMBOAS W3 NOCAEAOBATeALHOro nopta */
void sport(port, c)

int port; /* nopt esoaad/swsoas */

char ¢; /* nepecuasemuR cumsor */

union REGS r;

r.x.dx = port; /* nocaeaosateAbHwd noptr */

r.h.al = c; /* cumsoa ArR nepeaduw */

r.h.ah o 1; /" gywxuwa nepeasduw cumpors */

int86(0x14, &r, &r):

1f(r.h.ah & 128) {
printf(“oswbxa npu nepesave AdWWWX 8 NOCAEAOBATEALNWOM NOpTY”):
exit(l);

}

/* uTewne CwmMBOAA W3 NOCAEAOBATEALNOrO Nopra */
rport(port)
int port: /* nopt ssoaa/emsoaa */

union REGS r;
/* ozuaawwe cumsora *
while(!(check_ stat(PORl)lZSS))
1f(kbhit()) { /* asap P no npep c
KA3BHaTYpM */
getch();
exit(l);

r.x.dx = port; /* nocaeaosarteaswwh nopt */
r.h.ah = 2; /* ¢ywxuwa urewns cumsora °*/
nt86(0x14, &r, &r);
if(r.h.ah & 128)
printf(” obuapyzena owubxa urewwn 8 nocaeposarteaswom nopry”);
return r.h.al;

}

/* XOWMTPOAL COCTOAWMA NOCAEAOBATEABNOro NOpTa */
check_stat(port)
int port; /® nopr essoaa/sweoaa °/
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union REGS r;

r.x.dx = port; /* nocaeaosareabwwd nopr */
r.h.ah = 3; /* urewne coctoawws */
int86(0x14, &r, &r):

return r.x.ax;

}
/* wuuumaausauwa nopra
.

votd port_tnit(port, code)
int port;
unsigned char code;

union REGS r;

r.x.dx « port; /® nocaeaosareaewsf nopt */

r.h.ah = 0; /* @yWKUMA WHWUWAAWIAUWK nopTa*/
r.h.al = code; /* xOaA WHWUWAAWIAUwK - CM. Buse */
1nt86(0x14, &r, &r);

HcnoAb30BaHHE CPEACTB NCPEKAUKH NPOrPaMM

MporpaMma nepexauku 06pabaThiBaeT AaHHLIC B COOTRCTCTHHM C (1apaMeTpamil 1
XOMaltAHOM cTpokc. Bo Hcex cayuasix nporpaMma (1cpexkauky Bbi3binacTcs o umciin TRANS.
OHa BbLINOAHACT licpeAauy dafaa, HCIIOAL3YH CACAYIOULMC OCHOBHBLIE (DOPMLI BLI3OBA:

TRANS S <umsi_cpasnaa>,

TAC <uMsi_aiAa> - UMsi anAaa, KOTOPbIK Tpebyercst nepeaaTh B APYron AOMALICTCH
Ycpe3 110CACAOBATEALHLIN NOPT.

AAR NOAYUCHHA (haiAa HCODXOAMMO BbIAGTb KOMaHAY:

TRANS R

Mpu noayueHnn araa CNEUHPHIMPOBATL CI'O HMA HCT HCODXOAMMOCTH B cBHIM ¢
TCM, YTO MMSA IICPCAABACMOro (PaMAa NOCLIAACTCH (ICPCA CrO HCMOCPCACTRCHHON (ICPCAAUCH
H3 KOMNLIOTEPA-UCTOUHMKA.

AaAbHeHwee COBEPUICHCTBOBAHHE MPOrPpaMMbl

MporpaMma ncpekauku  GanaoB  ABASCTCH  (YHKILMOHAABHO 110AHOW, COHCPUICHHO
6caonacHon w naacxHon. EcTecrBenno, uto npu axcnayat nporp I BaM MOXCT
BCTPCTHTBCA  PAA  KPHTHUECKHX  CHTYallM#, AASl  KOTOPbIX AaXC HC  YCTaHOBACHLL
COOTBETCTBYIOUKHC KOAbi owGok. B 2TOM cayyac BuLI, BO3MOKHO, 3aXOTHTC HCCKOABKO
YCOBEPILCHCTBOBATL 3Ty MporpamMMy, A0baBHB B HCC HOBLIE QYHKIHH.

OAHHM M3 MYTCH BLIABACHUA KPHTHUCCKHMX CHTYalIMR TIPH MEPCAAUC AAHILIX SBASHCICH
ofccneyeHMe  pexMMa  "Ix0" AAH  KaXAOro noayuciuoro 6anrTa, pcaausycMoro nyrem
MCNOABL30BaliIMA B  Ka4YcCTBC KBHTHpylowero 6GanTa ToAbKO 4TO Moaydenhoro banta
HIPOPMaLUMK. AARl ITOro HAAO AopaboTaThb Qynkuuiw nepcaauv. OHa, B HacTHOCTH, AOAXHA
6yAeT NPOBOAHTBL CpPaBHEHMC NCPCABHHOrO 6aitTa € COOTBETCTBYIOWMM 2TOM MCPCAAC
xBuTHpylouiuM 6GaTom. [lpu oOnapymeHuM pas3auunin 2THX 6alToB  (yHKUMA  AOAXHA

¢opmmupoBaTh 06 oumbke

Moxno Takxe AopaboTaTb nporpammMy Tak, 4TOObI OHAa OCYIECTBAAAA MONLITKY
NMOBTOPHTHL ACHCTBHA, Bbi3blHaloutue omKbKy, a He npexpaimasa QyHKIMOHHPORAIKC NPH
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V=

PY 6xu. CACAYCT OTMETHTB, YTO aBTOMAaTHYCCKWI Ncpe3amyck QyHKUMA B
nporpaMMc Mcpekayk (PavAOB 3HAYHTCABHO YCAOXHSICT Kak (QYHKUHH NCPEAAUM, TaKk M
QyHRUMH NoAydcHHA QanaoB. Ho B To xc BpcMA 3aTpaThbl MOAHOCTBIO OKYNATCA TEM, YTO
BLIIOAHCHHC NPOrpaMMLI Ha OAMHOM, a MOXCT 6bLITh Cpa3y M Ha ABYX KOMMbLIOTCPaX CMOXCT
B 3TOM cAy4ac 0boATHCB 663 HCEMOCPEACTBEHHOrO COMPOROXACHHA MOAB3OBATEACM.

H, naxoneu, BaM MOXCT NMOHAAOOMTBCA BblAa4a MPUUHHLI BO3HHKHOBCHUS TOW WAM
WHoM owmKbKK B npolecce nepcaaun GanAoB. ITO CBOHCTBO MpPorpamMMbl OMCHB MOMOXCT BaM
npu  peiucHuH npobAcM  AMArHOCTHKM mipollccca NCpcAayu  (aMAOB W3  KOMMBIOTCPa B
XOMABIOTCP.

Mpocreamas ABC

AoKaAbHbIC BbiYHCAHTEABNLIC ccTH (ABC) noayuyalor sce 60Abwylo NonyAsipiocTh npu
COBMCCTHOM MCMOAL30BalIMKM MIOXCCTRA KOMNBIOTCPOB. ITH ccTH obccreunBatoT nepeaauy Kak
AQHHLIX, TaK W MPOrpaMM MCXAY MHOXCCTBOM pa3AHYHLIX KoMmnbloTepoB. CyuiccTsyeT aBa
ocioBHbLIX  criocoba  06BbcauHenns  xomnbioTcpon B ABC. [epnbit MeToA cocToMT B
06 HLCAHHEHHH BCCX KOMMBLIOTCPOB B CCTh, NpUYcM Atloboi KoMnbIOTEp MoXeT obpaTHThCst 3a
HHGOPMALIUER HAK NIPOrpaMMoRt K atoboMy Apyromy xomnbtoTepy. Takon crnocob ob6necamiicHun
HanLIBAUTCA CCTLIO C KOABIEBOW TonoaorHcn. OAHako, ITOT THN CCTECH KpPoMC BCCX €ro
HpCUMYILECTB 00AaAaCT TPEMS KPYMHLIMH HCAOCTAaTKaMH, KOTOPLIC 0DYCAABAMBAIOT AOBOALIIO
PtAKOC €ro McnoAb3oBaHuc. Bo-nepmbix, 3To TpyanocTn (xoTA ITa npobacma u pa3peuwmnma)
obcciicucnna belonacHocTv uHPopMaunnu. Bo-BTOpLIX, ynpaBacuMe AaHHBLIMH W [IPOTrpaMMaMH
AOAXHO HBINOAHATHLCH KOMITACKCHO, Tak KaK IICHTPAAH30BaHHOI'O PA3MCULCHHA ONMPCACACHHbIX
PanAOB AODHTBCA HCBO3MOXHO. B-TPCTBHX, KaXALIH KOMOBLIOTCP, BKAIOYCHHBLIA B CCThb,
AOAXCH IIOCTOSHHO BbIACAITL YacTh CBOHX BLIYMCAHTCABHBIX PCCYPCOB HAa MCpechiaky
Pa3AHUNBLIX (DAHAOB 110AL3OBATCACH, UTO 3HAYHTCABHO MOHHXACT TPOH3IBOAHTCABLIIOCTL
KIXAOrO »OMMNBLIOTCPA.

BropbiM, Goace obwmM McToaoM co3aanua ABC saBasicTcs ceThb 3Be3ao0obpaanoi
TOIHOAOrMH. JTOT MCTOA HCMOAB3YCT WCHTPaAbHBLIH KOMMNBLIOTCP-AHCIICTUCP AAR XpaHCHHS
(PaHAOB M obecnicHEHHST MMH APYIMX KOMubtoTcpols ccTH. LIeHTpaABABLIM KOMIILIOTEP 4actio
a3k T ¢ana-ceppepom (filc scrver). KoMnbroTepnt, umMetoiime Aoctyn X ama-cepsepy, B
3ABHCHMOCTH OT TPOU3BOAHTCABHOCTH W CMICUMQPHKH HCIIOAL30BAHMA Ha3bLIRAIOTCA Y3AAMH
ccTH (nodes), TepMuHaaamu (terminals) uau pabounmm cranumsamm (workstations).

OcobcHHOCTH TONOAOIHH ABYX THIOB CETEH WAAIOCTPHPYCT pPHCyHOk 6-1. B AaHnom
naparpadc paccMaTpUBAacTCH CCTh 3BC3A000pa3ton TonoAOrMH. B AcHCTBHICABLHOCTH B
3aroaoBke naparpaga ccTh npeyscanuchne. B HacTosiuux ABC ¢raita-cepBep “rnpo3paucu” Aas
Bcex abOHCHTOB CeTHM W AHILBL  PacHIMPACT BO3MOXHOCTH pabouux cranuun ABC 1o
HCITOCPEACTBCHHOMY AOCTYNy K (ariaaM (ana-ccpicpa. [porpaMmbl, NPCACTaBACHHBIC B 3TOM
naparpade, HcnoAb3ytoTc pabouch ctanumct ABC AAst fiBHOrO yka3aHMs ladAa M AocTyna
x nemy. Takum ob6pa3oM, ITOT 1OAXOA 0BACIHACT AAALHEHIICC Pa3BHTHC MPOrPAMMHOIro
obcencuckus, Tak kak He TpeOYET cNEUMaALHBIX aNTAPATHLIX CPCACTB AAS PCAAHIAUHH DaNA-
cepnepa. Bhi MOXCTC HCNOAB30BaTL JTH MPOrpaMMLI B KaueCTBC CTAapTOBOH TOUKH I11pM
pa3paboTke Bcero nporpammioro obecncuenus ABC.

Paina-cepsep

®aita-cephcp HAXOAMTCSl B ILEHTPC CCTH 3nC3A000pa3iion TOMOAOIHHM M OCYHLCCTBANCT
NOCACAOBAaTCABHBLIH KOHTPOAL COCTORHHA KaXAOrO IMOCACAOBAaTEALHOrO MOPTa B CHCTCME.
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Pabouas cTaHUMSA CHIHaAHM3HPYET 0 TPeOOBaHMH HA NIOAYHCHHE HAH NCpcAady (ataa, HoMculas
CHMBOA “r" MAHM °s" B cBoM nopT. CuMBOA °s” o3HauacT TpcbosaHHMe na nepeaady Ganaa;
cMMBOA °r" 03HauacT TpeboBanue Ha nMoayucuue panaa (M coxp ero) ¢ b0 hara-
cepBepa.

“KOABUO”

"3IBE3AA”

OARAOBUA
neoueccoe

Puc. 6.1. CETH KOABILCROH W 3RC3A000pPa310M TONMOAOrHMH.

Mpu perucTpaumu mMOABACIKUA B OAHOM K3 MOPTOB MapKepa, COOTBCTCTBYIONICIO
TPcOOBaHHIO Ha MOAYUEHHC MAH LICPCAAYY AAHHBIX, (DaHAOBLIM CCpHEP BLINOANACT Cro, a
3aTCM  OCYUWIECTBASCT MOCACAOBAaTCABHbLIA KONTPOAL COCTOSINIMA BCEX TIOCACAOBATCAbHbIX
MOpTOB B OXHAAHHK HOBOI'O 3anpoca Ha NCPecbiAKy GaiaoB. B ACHCTBUTCABHOCTH 0AyUEHHC
HAH ncpeaava davaa B ceT baaupycTca Na MCNOADL nporp 1 Ncpekauku araon
M3 IIEPBOM YACTH AaBbLI.

OcHosnoit uuka paboThi (afiaoBoro cepRcpa mpeacTaBacH tiMxe. TckeTnl nporpamm,
BCTaBACHHBIC B BHAC KOMMEHTapHs, 1103BOASIIOT MPOCACAMTL OCHOBHOM UHKA paboThi (haita-
cepBepa MpH TTOAKAIOUCHHHM K HEMY HOBBIX MOpToB (HOBLIX aBOHCHTOB B cCTh).

main()

printf(“Paboraer ganroeud cepaep./n");
printf("Asra swuxoaa wazmute Apbyo xaasusy./n/n");
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port_init(PORT); /* wHMUMBAMIBUWW NOCAEAOBaTEAbHOro nopta */

do {
/*oxuaanne 3anpoca wa obpaborky ¢araa */
1f(check_stat (PORT)&256) {
switch(rport(PORT)) {
case 's': send_file(PGRT);

break;
case ‘r': rec_file(PORT);
break;
}
/- LA L2 AR hanRanee
Npu noax woBwx pab cranumh

KONTPOAb COCTOANMA AONOAWMTEABLHLX NOPTOB
K3k NPUBEAEHO HKIe. ..

1f(check_stat(PORT1)&256) {
switch{rport (PORTL)) {
case ‘s': send_file(PORTI);
break;
case ‘r': rec_file(PORTL);
break;

1f(check_stat(PORTn)&256) {
switch(rport (PORTN)) {
case 's’: send_file(PORTn);
break;
case ‘r': rec_ftle(PORTn);
break;

L I L Y]

} while(!kbhit()):

Kax BHauTe, Qana-cepBep paboTacT ToAbko ¢ oAHoW pabouen crannumen (aboHenrtom
CCTH), OAHAKO, KaK YKa3aHO B KOMMCHTapWH, OH MOXCT paboTaTe B npuHuune ¢ N
aboHcHTaMu ccTH. 3aMETbTe, YTO (PaHAOBLIH cCpBEp paboTacT A0 Tex Mop, 110Ka HE MOCTYNHAO
NPCPLIBAHHA € KAABHATYpbl. JTO MO3BOARCT €My BCCrAa ObiThb B COCTOAHMH TOTOBHOCTH
obpaboTku ouepcanoro Tpebosanua Ha nepeaauy/rnoayucHue Gavaa.

Kax Bbi Moxere BuAcTh, PyHkumn send file() u rec_file() Tencps ocymecTBasiOT
o6paboTky nopTa, KOTOpbIN NEPEAACTCA UM Kak apryMeHT. ITo obbacHsAcTeR HeobxoaumocThio
06paboTkn (aMA-cCCPBEPOM MHOXCCTBA PA3AHUHBLIX NOCACAOBAaTCAbMNbLIX MNOpToB. B dbynxumu
(aHA-ccpBCpa BXOAMT TakkKc MCPCAa4a KBHTHPYIOUIECro CHMBOA2 aboOHCHTaM B cAyuac
MOAYHYCHHMA OT HHX Tpeﬁonnuua Ha tiepcaady anaa B Qana-cepBep. MoaudHKkauMa (yHKUHRA
send _file() u rec_file() Aas paboTel B (halA-ccpBEpc MpPHBCACHA HHUXC.

/* Nepexauxa CNEUMPHUMPOBANHOrO §aRAA Nepe3 NOCAeAOB3TeAbNwA nopt */

void send_file(port)
Int port;

FILE *fp;
char ch, fname[14);
union {
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char c(2);
unsigned tnt count;
} ent;

sport(port, *.°); /* xeutuposawue */

get_file_name(fname, PORT):
if(t(fp=fopen(fname,“rb"))) {
printf(“Bxoanod ¢ana we moxer 6ute orxpur\n”);
exit(l);
if(rport(port)i=".")
printf(“C6od npu pabore c yaarewwum gadaom\n”);
extt(l);

printf(“Nepecurserca ¢aaa Xs\n", fname);
/* Onpeaeaenue pamepa ¢aAra */
cnt.count = filesize(fp):
/* Nepeaava pasmepa ¢anaa */
sport(port, cnt.c[0]);
watt(port):
sport(port, cnt.c[1]):
do {
ch = getc(fp):
1f(ferror(fp)) {
printf(“Owubra urenun Bxoasworo ¢aAaa\n“);
break:

/*0xmMaaHMe FOTOBHOCTM noAyuaTeAan*/

if(1feof(fp)) {
wait(port);
sport(port, ch);

} while(1feof(fp)):
wait(port); /*wrewue NocAeawed Nopumu A3MHMX W3 nopta®/
fclose(fp):

/*Noayvenue @adaa vepes NOCACAOBATEAbHMA nopT®/
votd rec_file(port)

int port;

{

FILE *fp;
char ch, fname(14);
unifon {

char c(2);

unsigned int count;
} ent;

sport(port, °.°); /* xeutuposauue */
get_file_name(fname, PORT);

printf(“Noayven ¢afa Xs\n", fname);
remove(fname);
1F(1(fp=fopen(fname,"wb™))) {
printf("BuxosHoR ¢ala we moxer GuTe orxpur\n”);
exit(l);

/*cuntusanne AAMNU daldna*/
sport(port, *
cnt.c(0) = rport(port).
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sport(port, ‘.°);
cnt.c(1] = rport(port);
sport(port, '.');
for(; cnt.count; cnt.count--) {
ch = rport(port);
putc(ch, fp);
1f (ferror(fp)) {
printf(“Ownbra npu sanucu ¢adaa\n");
exit(l);

sport(port, '.');

fclose(fp):

MoanocThIo nporpamMa, pecaan3yioulan Qania-cepBep, NPUBCACHA HUXE. DTa NnporpamMmMa
HCIIOAB3YeT MOpT ¢ uMeHeM 0. OAHaKo, ecAn Bbi nMecTe boacc oanoro aboneHTa B ceTH, To
Bbl AOAXHbI A0DABUTBL B 3Ty MpPorpaMMy COOTBCTCTBYIOULME OfEPAaTOPbl (CM. OCHOBHOM

pabounn umxa @arna-cepBepa) arf 0b6paboTxu nopTa Hosoro abomeniTa.

/* NpocrefsnA ¢aRroswd npoueccop ABC. Napamertpw nopra:
ckopocTe nepeaaww - 9600 6oa.
KOHTPOADL YETHOCTH BWKA.,
socems 6ur aawwux,
ABa jasepwaomux cron-6ura.
.
/

#def ine PORT O

#include <dos.h>
#include <stdio.h>

unsigned int filesize();
void sport(). send_file(), rec_file(), send_file_name();
void get_file_name(), port_tnit(), wait();

main()
{

printf(“Paboraer ¢gadaoswd npoueccop.\n");
printf(“Aan suxoaa wazmure A0b6yo xaaswmy./n/n");

port_in1t(PORT); /* wuuumaawdauww nocaepsosaTeAbnoro nopta */

do {
/*oxnaanne 3anpoca wa obpaborky ¢adna®/
1f(check_stat(PORT)&256) {
switch{rport (PORT)) {
case ‘s’: send_file(PORT);

break:
case 'r': rec_file(PORT);
break;
/l.'.'.'t....' . e

Npr NoAkADuEHHH HOBMX PaBouMX CTaHund
KOHTPOAL COCTOAHHA AONOAW. NOPTOB, KaK
npueeaeno wwze...

1f(check_stat(PORT1)4256) {
switch{rport (PORT1)) {
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case ‘s’: send_file(PORT1);
break:

case 'r': rec_file(PORT]);
break;

1f (check_stat (PORTn)&256) {
switch{rport(PORTR)) {
case ‘s’': send_file(PORTn);
break:
case ‘r’': rec_file(PORTn);
break;
}

R R L L L L R T L L

} while(tkbhit()):

/* Nepexauxa CNEUXPWUWPOBAKHOrO $aRAA vepel NOCAEAOBATEAbNWA NOPT
.

void send_file(port)
int port;

FILE *fp;
char ch, fname[14]);
umion {

char c[2):

unsigned int count;
} cnt;

sport(port, ‘.°); /" xeutuposanwe */
get_file_name(fname, PORT);
if (' (fp=fopen(fname,“rb~))) {
printf(“8xoamod ¢ada we mozer 6wt ovxpwt\n”);
exit(l);

if(rport(port)t=’.") {
printf(~C60f npw pabote c yaanenwsm Qadaom\n");
extt(l);

printf(“Nepecuraerca ¢ada Xs\n”, fname);
/* Onpeaeaenue paimepa ¢adaa */
cnt.count = filesize(fp):

/* Nepeaava pasmepa ¢adra */

sport(port, cnt.c(0));

wait(port);

sport(port, cnt.c[l]);
do {

ch = getc(fp):

if(ferror(fp)) {
printf(“Owubxa urewns sxoaworo ¢afaa\n");
break;

/*0zupaune roToBHOCTH noAyvatean*/
1f(1feof(fp)) {

watt(port);

sport(port, ch);
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}
} while(tfeof(fp));
wait(port); /*urewwe nocaeaweA Nopuuu AaWHmX w3 nopra*/
) fclose(fp):

/*Nepeaava CREUMPUUNPOBAKNOrO $aAAA 4EPed NOCACAOBATEAbHWA
nopr.*/

void rec_file(port)

int port;

{

FILE *fp
char ch fname[ll]
untfon {

char c(2):

unsigned 1nt count;
} cnt;

sport(port, '."): /* xewtuposawue */
get_file_name(fname, PORT);

printf(“Noayven ¢ana Xs\n", fname);
remove(fname);
if(!(fp=fopen(fname, “wb"))) {

printf("Buxoawod ¢aAa we mozet Buto oTkpur\n");
) exit(l):

/*cuntusanne Aauun dannat/
sport(port. ’

cnt.c(0]) = rport(port)
sport(port, ‘.');

cnt.c(l) = rport(port)
sport(port, °.°

for(; cnt.count; cnt.count--) {
ch = rport(port);
putc(ch, fp):
if(ferror(fp)) {
printf("Owubxa npu sanucu ¢adaa\n”):
exit(l);

sport(port, °.');

) fclose(fp):

/* Bosspauenue 3nauenun AAunm ¢anra 8 Gaarax */
unsigned int filesize(fp)
FILE *fp;

unsigned long int i;

{«0;
do {
getc(fp);

fee;
) while(!feof(fp)):
rewind(fp);
return (1-1); /* He cuuran cuwsoa EOF */

}

/* Nepexauxa umewu Qadra */
vo1d send_file_name(f, port)
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char *f;
int port;
{
do {
sport(port, ‘'?°):
} while('kbhit() 8& !(check_stat(port)&256)),
1f(kbhit()) {
getch():
exit(l),

wait(port);

while(*f) {
sport(port, *fes);

wait(port); /* oxwaawue noayvewun xBuTupyomero bawra */

sport(port, 0): /* cumeoa xowua crpoxu */

/* Noayuewue wmewn @afna */
void get_f1le_name(f. port)
char *f;
int port;

-h!le(rpor!(port)'-"‘) printf(".")
sport(port L
while((® f-rport(porl))) {
Vf(efrac2)
foe,
sport(port, ‘.°):

sport(port, '.');

/* ozuadwue oteeta */
void wait(port)
int pert,

1f(rport(part)t=".") {
printf(“ownbxa ycranosaewua cesaiuw \n"),
exit(1),

}

/* Nepeaaua CwMBOAS W) NOCAEAOBATEeAbWOro Nopta */
void sport(port, c)

nt port, /* nopt BBOAA/BMBOA3 °/
char c; /° nepeaasaemwid cwmeoa "/

union REGS r;

r.x.dx = port; /* nocaeaoBateabwwd nopt */

r.h.al = c; /* nepeaasaemuid cumBor */

r.h.ah = 1; /* nepecuaxa cCWMBOAA @yHxuum */

Int86(0x14, &r, &r);

if(r h.ah & xza) { /* xouTpoar 7-ro bura */
prln:l%"o&napyleun oenbra nepesdun B nocaeaosateawwom nopty Xd", r.h.ah);
exit(l);

1

)

/* Yrewne cumBoaa w3 nopra */
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rport(port)
int port; /* nopt ssoaa/ewsoas */

.union REGS r;
/* Oxmaswue NpWxOAs CuMBOAa */
while(!(check_stat(port)8256))
1F(kbhit()) { /* swxoa no npepusawwe o1 xaaswatypu */
getch():
exit(l);

r.x.dx = port; /* nocaeaosareabwwd nopt */
r.h.ah = 2; /* QynKuun uTewHms cumsora */
int86(0x14, &r, &r);
1f(r.h.ah & 128)
printf(“e nocaepsosateAsnom NOpTy o6uapyzena owubra utewwa™);
return r.h.al;

/* Nposepxa cCOCTORAWWR NOCAEAOBATEALHOrO NOPTa °/
check_stat(port)
nt port; /* nopt ssoaa/ewsoaa */

union REGS r:

r.x.dx = port; /* nocaeasosareaswwé nopr */
r.h.ah = 3; /* utewwe cocvoawua */
1nt86(0x14, 8r, &r);

return r.x.ax;

/* wMwuWaamdauwa nopra c napameTpamMn:
cxkopocTo nepeasun 9600 6oa,.AB8 cron-6ura,
KONTPOADL W8 YETHOCTL BWKA., 8 6ur aawwex
.

vold port_init(port)
nt port;

union REGS r,

r x.dx = port; /° nocaeaosareawwwl nopt °/
r.h.ah =« 0; /* OyMKuUMA wHMUMBAMIAuwM nopTa®/
r.h.al = 231; /° KOA wMuUWBAWSAUWM - CM  suwe °/
ntB6(0x14, 8¢, &r);

}

3arpy3xa yAaACHHBIX QaHAOB B y3CA CETH

Aas Toro, 4tobbt pabouast cranuns uuuiumMposasa TpeGosaHua na nMoayuctine danaa

M3 (Qana-cepBepa M cro 3arpy3xy, TpcbyeTcs RLIBOB CMCMHUAABHOA Mporpammul. 3Ta

nporpamMa Bbi3biBacTcA no wmchun GET u nbinoansieTcs paGouch cTanumMen, xotopas

UYKACTCA B ABHHBIX. Bbl MOXeTe Opranui0oRaTh BbI30OB 3ITOW [1POrPaMMbI KaK KOMAIlAbI

o p A DOS. Ocnouvnont gpopmoit Bbi3zosa nporpamMmut GET sisasiercen
CM:AyIOI.I.lHl'lZ

GET <ums_gpanaa>
FAC <HMA_(anAa> - UMA 3arpyxacMoro Qawaa.
Mp PyHK p a8 ¢ynkuun GET wumcer ABa OTAMUMA OT mpoltecca
myunuuouuponmuu APYIMX QYHKILHM, HCMIOAL3YIOWIKX aHA-CepBep.
Bo-nepebix gynxumsa rec_file() nepechiracT uMA Gaiaa KOMNBIOTEPY-MOAYHATCALD.
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Bo-BTOpbIX, HMA MNOPTa XCCTKO KOAMPYCTCA B MOANPOrpaMMax, a HC MEPEAacTcs
MOANPOrpaMMaM B XaucCTBC apryMCHTa3, Kak 3TO ACAACTCH B ¢haHA-cepBepe.
Moaubift TexcT nporpammbl GET npeacraBaeH nmxe.

/* 3arpysxa GafAa w3 ¢aAaosoro npoueccopa. */
#define PORT 0

#include <dos.h>
#include <stdio.h>

void sport(), send_file(), rec_file(). send_f1le_name();
void gol-fﬁln_ncmeT). port_init(), wart():

main(argc,argv)
int argc;
char *argv(];

if(argct=2) {
printf(™ WcnoassyAre gopmar: GET <uma @adaas>\n")
exit(l);

port_in1t (PORT); /* uumuwaamdaums nocaepoBaTeabworo nopra */
rec_file(arge[1]);

/*Noayuenne ganra*/
void rec_file(fname)
char *fname;

FILE *fp;
char ch;
union {
char c[2];
unsigned i1nt count;
} cnt;

printf("3arpyzaerca ¢aaa Xs\n", fname),
remove(fname):
if(!(fp=fopen(fname,"wb™))) {

printf(“BuxoAauoR ¢aRA we moxer Gurte oTkpur\n");

exit(l);
sport(PORT, °s°); /*Nepeaava npoueccopy mapxepa
“roros x npuemy ¢anaa“*/
wait (PORT): /*0xupaanne rotoewocim npoueccopa*/

/*noayuenne AAuwb ¢adas*/
send_f1le_name(fname);

sport (PORT, *.°); /* xeutuposauue */
cnt.c[0) = rport(PORT);

sport (PORT, '."); /* xsuTuposawue */
cnt.c[1] = rport(PORT);
sport(PORT, '.'); /* xeuTuposauwe */

for(; cnt.count; cnt.count--) {
ch = rport(PORT):
putc(ch, fp):
if(ferror(fp)) {
printf("ownbra 3anucw 8 ¢aRa ");
éxit(l);
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sport(PORT, *.'): /* xsuTwuposawwe */

) fclose(fp):

/* Nepexauxa umewn ¢adra */
void send_file_name(f)
char *f;

do {
sport(PORT, “?7');

} while(tkbhit() && !(check_stat(PORT)8256));

1f(kbhit()) {
getch();
exit(l);

}
wa1t(PORT);
while(*f) {

sport(PORT, *fes+);
wait(PORT);

sport(PORT, '\0°); /* cuMBoa xoWua crpoku */

wa1t(PORT);

/*oxuaanwe ovBera (xemruposawus)*/

void wait(port)
int port;

' (rport(port)ta’.’) {

printf("ommbra ycvawosaewws ceasm \n");

exit(1);

}

/* Nepeaaua CwMBOAS M3 NOCAEAOBATEALHOrO nopta */

void sport{port, c)

int port; /* nopt seoasa/swsoaa */
char ¢; /* nepeaasaemwR cumsor */

union REGS r;

r.x.dx = port; /* nocaeaoBateaswwd nopt */
rhals=c; /* nepeaasaemwd cumsoa */
r.h.ah = |; /* nepecuAxa cuMBOAS ¢ywKumm */

1nt86(0x14, &r, &r);

1f(r.h.ah & 128) { /* xowrpoas 7-ro Gura */
printf(~obuapyzena owubra nepeasuwm B8 nocaeaosaTeaswom nopry Xd”.r.h.ah);

exit(1):
}

/* UYrewue cumsoaa w3 nopta */
rport(port)

int port; /* nopt BBoAs/BuBOAd */

union REGS r;

/* Ozmaaume npuxoaa cumsora */

while(!(check_stat(port)&256))
VF(kbhit()) {
getch();
ex1t(1);

203
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r.x.dx = port; /* nocaeaosareAvwwd nopt */
r.h.ah = 2; /* Qywxuwa uTenua cumsoAa */
Int86(0x14, &r, 8r);
1f(r.h.ah & 128)
printf("”s nocaesosateasnom nopry obrapyzewa owubxa wrewna™):
return r.h.al;

/* fNposepxa cocToRMMA NOCAEAOBATEABNOrO NOpTa */
check_stat(port)
int port; /* nopt seoaa/ewsoaa */

union REGS r;

r.x.dx = port; /* nocAaesosateaswwd nopt */
r.h.ah = 3; /* urewme cocroamnua */
int86(0x14, &r, &e);

return r.x.ax;

}

/® MHMUM3AM3IAUMA NOPTA C NapameTpamu:
cxopocTe nepeasdun 9600 60a, asa cron-6ura,
KOMTPOAL W3 4YETHOCTL BukA., 8 6uT AdWHuX

*/
vold port_init(port)
int port;

union REGS r;

r.x.dx = port; /* nocaeaosarteavwus® nopr °/
r.h.ah = 0; /® @YyMKUMR wHMUWAAMIAUMM ROPTA®/
r h.al = 231; /° KOA WHWUWAAW3IAUKK - CM. Buwe °/
nt86(0x14, &r, &r),;

Xpaucuue ¢anaos

B GoAbimMHCTBE CETCH (DafAbl MOTYT HC TOABKO IICPCCLIAATBCSH B Y3€A CETH OT (ana-
cepsepa aas obpaboTku, HO W mepccuiaaTbes B obpaTioM nopsake - ot abomenta ceTn n
P AAS AASl NOAACPXKHM ITHX BO3MOXHOcTEH Oblaa pa3paboTana nporpamma
PUT nporpamma PUT sbinoausicTcs B y3Ac ceTH Ha pabouCA CTaiitMn # OCYWICCTBANCT
nepexauxy (anaoB M3 y3aa ceTH B Qana-cepscp. Hcnoab3oBaHue 3ToM NporpaMmmt
alAAOMMUYNO HCMOAB30BaHHIO nporpaMmbl GET (32 HCKAIOMEHMCM TOFO, 4TO BLHIOAHSIEMbLIC
HMH QYHKIIHH NPAMO NPOTHUBONOAOXIN). BOoT ocHOBHOM (hOpMAaT Bbi30Ba POrpaMMbL:
PUT <umsa_canaa>
Mpoitecc BLINOAHEHHUS NPOrp PUT cosep HACHTHYCH
NporpaMMbl, PEILAOUIEH 3aAauy NCPCKavkH NPOrpaMMHLIX (PaHAOD.
Moaubi TexcT nporpammbl PUT npuseacH nuxe.

p CY BLINOAHCHMS

#define PORT 0

#include “dos.h”
#include "stdro.h"

unsigned i1nt filestze();
vold sport(), send_file(), send_f1le_name();:
vold wait(), port_init(), wart();
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main(argc.argv)
int argc;
char *argv();

1f(argct=2) {
printf(™ WcnoavsyAte ¢opmat GET <uma ¢anaa>\n");
exit(1);

port_ini1t(PORT); /* uMuuwaaw3auwa nocAeAosateabHoro nopta */

;end_'(lo(nrgv[l]):

/* nepexauka cneuwguuwposauworo ¢adaa */
void send_f1ile(fname)
char *fname;

FILE *fp;
char ch;
union {
char c(2);
unsigned int count;
} cnt;

1F('(fp=fopen(fname,“rb”))) {
orintf(“BxoanoR ¢ada we mozer 6uwte otxpur\n®);
exit(l);

printf(“Nepecuraerca ¢adr Xs\n", fname);

/* Tpebyetca ¢adroswd cepsep.*/
sport(PORT, ‘r’); /* mapxep roroBWOCTM X nepecuaxe ¢ahaAa
u3 ysaa */
wait(PORT);/"0xuaanue roToBHOCTH $aAA0BOrO cepsepa.*/

send_file_name(fname): /* nepeaaua umenw ¢adna */

1f(rport(PORT) =" ') {
printf("C60A npu pabote c yasaenwwn gadaom\n");
exit(1);

/* BMuMCAGHWE DAIMEPE BMXOANOFO $aiAa */
cnt.count = filesize(fp);

/* nepeaavua paswepa ¢aana*/
sport(PORT, cnt.c[0));
wa't(PORT);
sport (PORT, cnt.c(1]);
do {
ch = getc(fp):
1f(ferror(fp)) {
printf (" Owubxa urewun Bwxoaworo ¢adaa\n");
break;

/* ozuaaWwe roToBMOCTH nOpTa-npueMwuxa */
1f(1feof (fp)) {

wait(PORT);

sport(PORT, ch);

} while(tfeof(fp)):
wait(PORT);/* ureuwe nocaeawed nopuww ws nopra*/
fclose(fp):
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}

/® Bolspawmewwe 3nauewun AAWWL $aiAa 8 6aRtax */
unsigned int filesize(fp)
FILE *fp;

unsigned long int §;
12 0;
do {

getc(fp):

fes;

‘0
} whilefifeof(fp));
rewind(fp):
return (i-1); /* He cumran cuwsoa EOF */

}

/* Nepexauxa wmeww @avnna */
void send_file_name(f)
char *f;

do {
sport(PORT, *?');
} while('kbhit() && !(check_stat(PORT)&256}),
if(kbhit()) {
getch(};
exit(l):

wait(PORT);

while(*f) {
sport(PORT, *f+s4);
wait(PORT):

sport(PORT, “\0'}; /* cumeoa xowua cTpoku */
wait(PORT);

/® oxwpaawwe ovsera */
void wait(port)
int port;

if(rport(port)t=’.") {
printf(“Owubra ycrawoerewwn cessm \n");
exit(l);
}
}

/® Nepeasaua cumBOAa W3 NOCAEA0BATEALNOrO nOpra */
void sport(port, c)

int port; /* nopt Bsoaa/euwBoad */

char c; /* nepecwaaemnd cumsor */

union REGS r;

r.x.dx = port; /* nocaeacsateswwwh nopt */

r.h.a) = c; /* cumsoA arm nepeaaun */

r.h.ah = 1; /* ¢ynxuwa nepeaduw cwmsoaa */

1nt86(0x14, &r, &r);

1f(r.h.ah 8 128) {

printf(“Ouubra nepeaauw 8 nocaesosaveabwom nopty Xd”,r.h.ah);
exit(l);

}
}
/" 4Tewue cuMBOAA W3 NOCAeAOBaTEAbHOrO nOpTa */
rport(port)
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int port; /* nopt Beoaa/ewsoaa */

union REGS r:
/* oxuaawwe cwmsoAa */
while(!(check_stat(PORT)8256))
1f(kbhit()) (
getch():
exit(l);

r.x.dx = port; /* nocaeaoBareAwHud nopr */
r.h.ah = 2; /" gywxums uwtewwa cumgora */
int86(0x14, &r, &r);
if(r.h.ah & 128)
printf(” owwbxa utewwa 8 nocaesoBateAsHOM nopty “);
return r.h.al;

}

/' KOWTPOAL COCTORAMMA NOCAEAOBaTeAbHOro nopra */
cheek_stat(port)
‘nt port; /" nopt ssoaa/ewsoaa */
.
union REGS r;
r x.dx = port; /" nocaesosateanwsi nopr */
r.h.ah = 3; /* ureuue coctoawma */
1nt86(0x14, &r, &r);
return r.x ax;

}

/® wHMUMAAW3AUWR NOPTA Napamertpamu
cxopocTe nepeaadun - 9600 Goa.
KOHTPOAL NETHOCTH BuKA. |,
socemn 6wt Admuux,
ABa 3asepsaomux cron-6ura.

.
/

void port_init(port)
nt port;

union REGS r:

r.x.dx = port; /" nocaesoBareAbwwd noptr */
r.h.ah = 0; /* @yMKUMA WHWuwaAu33duww nopra®/
r.h.al = 231; /* xoa wWwuwarw3lauwu - CM. Buse °/
nt86(0x14, &r, &r);

Hcnoas3osanue ABC

Aan 0b A PyHLIMONHP ABC HcOBX0AMMO 3anycTHTb aHA-cepBep Ha
1HeNTpasbHoM komnbioTepe. Kaxaasn pabouasm cTamuma - a6OHEHT ceTH AOAXHA HMMCTBH B
cocTaBe cBocro nporpaMHoro obecncuecnnuna panani GET.EXE u PUT.EXE. Mpn HeobxoanmocTn
HOAYYHTL aia, BBOAMTCA komanaa GET, npu HEoBX0AHMOCTH cOXpaHMTB (afiA BO BHEWHCA
NaMATH QaMa-ccpBepa BBoAMTCA xomanaa PUT.

Cosepuieucrsosanne ABC

OAHHM H3 NEPBLIX ycOBep T Z M 3Acch npocTenuwien ABC asaseTca
obecneucHHUE AONOAHHTEABHONM BO3MOKHOCTH AAR paboumx cT M CeTH ( Tb ¢

{ 2o 4
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KaTaAoroM (GaiiAOBOM CHCTEMLI ILCHTPAABIOrO KOMIIBIOTEPa. AASl 3TOM UEAK MOXCT ObiTh
Aobanacia xomarnaa 'd’ (directory) B Habop XOMaHAHBLIX MpUMHTHBOB ccTH. B npocTemwem
cAyuae 06paborTka xaTaAora CBOAHTCA K Cro BblAave B BHAC NCpeuHA (aRAOB TeKyuich
aupexTopuu. Mo TOMY, HCXOAR K3 BLINIENIPHBECACHHOrO OAOXCHHUS, A0BaBACHHE XxoMaHab 'd’
noTpcbycT COOTBCTCTBYIOULErO AOMOAHCHHS OCHOBIIOTO UKKA2 paboTL dama-ccpBepa ¢ ucablo
obccrcucHUA  Bblaaum  KaTaaora fipu  tiepeaaue aboucntom 9Toi  Komauabl. Pesyabrar
BULIIIOAHCHHA KOMaHABI oToGpaxacrcsi obLiuHbIM  cocobom 11a akpanc Tak, 6yaTo BL1
BLIMOAHHAK KOManAy dir Ha cBOCM KoMnblOTEpE.

AOBOABIIO MPUBACKATEABHO BhIFARAKT paciiMpcHHe Habopa KOMaHMAHBLIX NpUMHUTHBOR
CeTH 32 cueT BHCCCHMA B HCro komaHAb! RUN, 1103BOARIONICH aBTOHOMHO 1EPCCHIAATL M3
@danA-ccpBepa BLIIOAHACMDBIR (DARA, PalMEUlaTE CI'0 B NaMATH pabouch cTaiiuu U 3anycxars.

JAEKTPOHHAA MOUTA, € HOMOIULBIO KOTOPOM 110AL30BATEAN MOryT obMcnuBaTBCA Apyr
€ ApyroM  coobIICHMAMM,  SMASCICA  OAHMM M3 TICPCHEKTHHHLIX  HalPaBACHMIL
cOoRCpLIENC TBOBAHUS CCTH.

B xONCUIIOM MTOre Bii MOXKCTC OGCCHCUMTB BUNMTY BCCH HAMIEH CHCTCMBLE TIyTeM
pa3pcicHUA  3arpy3KH AASl KaXAOIO y3Aa ceTH (paboucit CTAMLMM) AHILL OMPEACACHILIX
QaAOn AAS 3AUUTBI BCEM COBOKYIIOCTH.
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HWHTepnperaTopsl si3bIKa

Bui KOrAa-HMOyAb XOTCAM C03AaTh CBOM Si3biK MporpaMMHpoBauusi? BoAbuwMHcTBO
1IPOrpaMMHUCTOB MPH3LIBAIOT K MOUCKY HACH CO3AAHHA, YNPABACHHA H MOAM(DHUKAUHHU CBOMUX
A7LIKOB  NporpaMMupoBaHusi. (JAllako, AHIL HECMIIOTME NPOrPaMMHUCTBLI MOTYT ACTKO M
HCIIPUHYXKACHHO CO3AaTh A3biK  NporpaMMupoBalHn. Co3AaHME NOAHOro KOMMUASITOpa
HBASIETCH MMOroo0s3biBalOUICA 3aAaucH, HO FOPa3A0 MPOUIE CO3AATH HHTCPNPETATOP S3bIKA.
Mc10AbI, HCINIOAB3YEMbIC AASl CO3AANUA WTCPNPCTaTOPOB S3bIKA, HM3IYHAIOTCA PCAKO HAH
M3y4aloTcs AOBOABHO abcTpaxtio. B 2TOM raanc Ha npakTH4eckHMx npumepax Bbi Gyacte
HAY4aTh CEKPETh! MHTEPMpPETaUMH RA3bIKa M FPaMMaTHUCCKOro pa3bopa BblpaxeHHA.

HuTepnpeTaTopb! BaXHbl M0 TPCM OYCHB BaxXHbIM NpuuYuHaM. Bo-nepsbix, own MoryT
obecrieunsaTh yAOOHYl0 MHTCpakTHHIYIO cpeAy (KaK AOKa3aTCABCTBO - MHTEPNpPCTaTOp
cTamaapTioro s3bika BASIC, xoTopbiMu cHabxatoTcsi  GOABMWMHCTBO  MEPCOHAABHBIX
xoMNBLTEPoB). MHOrMC MOAB3OBATCAM-HOBHYKM HAXOAAT, WTO HHTCpakTHBHas cpeaa Goace
yAobHa, ueM xoMnuAsTOp. Bo-B10phiX, MHTCPIIpCTaTOPL! A3bika 0DCCNCYHBAIOT NPECBOCXOAHDIC
HHTCPAKTHUBHBIC OTAAAOYHMbIE BO3MOXHOCTH. Aaxc BETCPaHbI-MPOrpPaMMHCTLI MPH OTAAAKC
TPYAHBIX NporpaMM MpuUBEraioT K NNOMOUIM HHTEPNPETATOPa A3bIKA, IIOTOMY YTO OH NO3BOASCT
AHHaMHMYIO YCTaHaBAHBATBL 3HAUCHWUS MCPEMCHHBLIX W YCAOBHR. B-TpeTbux, 6GoAbiunHcTBO
A3LIKOB 3anpocoB k 6a3c aanmbix paboTaloT B peXHME MHTCPNPETAUMH.

B 21oi raase GyaeT pa3paboTant MHTEPNPCTaTOpP AAR NOAMHOXeECTBa si3bika BASIC,
XOTOpLIA cute Ha3biBaloT “SMALL BASIC". BASIC Buibpan BMecTo Cu, notomy uto BASIC
ACI'YE MHTCPNpETHpyeTcR, 4Yem Cu MAH Apyron cTpyxTypubit s3bix. HuTepnperaTtop aAas
CTPyKTYpHOro fA3bika, Takoro kak Cu 6oacc Tpyacu, dem aasn BASIC n3-3a aBTOMOMHbIX
@GYuKuMit ¢ AOKAABNHBIMH  [ICPSMCHIBIMK,  KOTopbic  obecncuMBaioT  MHTepnpeTaTopy
MUOroataynocTh. MpuHUKMNBL, UcnoAb3yeMbie A untcpnperatope BASIC, npumcHuMbI M AAs
APYI'MX Ai3bIKOB, M Bbl MOXCTC MCMOAb30BaTh HAMUCAHILIC NPOIPAMMbI B KaUCCTBE OTNPaBHON
Touku. [lpckae, 4eM HauaTe pabory, HCO6X0AMMO M3YUHTBL CYIMHOCTB  A3LIKOBOM
HirrepnpeTaunn, ocobettHo ncpea reM, Kax 6GpaThbest 3a HMIITEPIPETAUMIO TaKkOro CAOKHOrO
s3bika, xkak Cu. Ecan Bbi nc 3naete BASIC, nc 6GecitokonTeeb, XOMaHAbl HCMOAbL3YEMbIC B
SMALL BASIC oucHb ACTKHE AASI 101IKMaNHUA.

Mbi HauMHacM C ccpAlla A0D6Oro0 MHTCPNPETaTOPa: CHHTAKCHUECKOrO aHAAM3aTOpa
HbLIPaXCHHUA,
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CunTakcuucckHi pa3bop BuipaxecHHi

HanboAcc BaxHOM 4HacThi0 MHTCPNPETATOPa HILIKA HRAACTCH CHHTAKTHUCCKHIE
aHaAM3aTOp BbIPAXCHHA, KOTOPLIA 11pcobpa3yeT YMCAOBLIE BbipaxcHus, Takue Kak (10-X)/23,
B Taxyto GopMy, YTODbLI KOMIBLIOTCP MO MOHATL CC H HbIYHCAWTD.

CHHTAaKCHUCCXHI aHAAH3 BLIPAXCHHHA ABARCTCH AOBOABLHO CAOKHOW 33AAUCH, 0AHAKO
B HEKOTOPbIX CAY4anX oHa 0OACI4ACTCA TEM, YTO B IIPOUCCCE CUHTAKCHUCCKOTO aMaAM3a
HCIOAB3YIOTCR AOBOABHO CTPOIHC NpasuAa aarebpul. CHITAKCHUCCKHI aI1aAM3aTOp, OMTUCANHBI
B 3Tol raamc, B obuteM Moxer OL1TH KAACCHPHUMPOBAH KaK CHIITAKCHYCCKMA aHAAM3ATOP
PEXypCHBHOrO Criycka.

MepeAa TCM, KaK MPHCTYNHTB K ACTaABHOM Pa3paborke CHHTAKCHUCCKOIO aHaAH3aTopa,
Bhl AOAXHLI HMCTBb MPCACTaRACHMC © bbipamchusx. [lodToMy Haw cacAyloutuit naparpad
1HOCBSILCH HMCHNO ITOMY HONpOCY.

Buipaxeuus

XOoTH BhipaxcHUsi MOFYT OhITh COCTaRACHLI B HPHILKIIC H3 AIOGLIX THUIOR AaNNLIX,
B8 2TON raaBe Mbl ByAeM MMCIB ACAO TOABKO ¢ YMCAOBLIMH BhipakenusiMu. Byaem cuutaTs,
YTO AAS NAIIMX WEACH UMCAOBLIC BLIPIKCHHS MOTYT CTPOMTBCS M3 CACAYIONIHX 3AEMCHTOH:

- uMcAa
- oncpaTopbt + -/ * " % = () <>;,
- cxobxu
- nepeMcibic
CuMBoa '™ 03Ma4aCT IKCIONEHTY, a CHMROA '=' MCMOAB3YETEH Xak ofcpaTop
1IPUCBANBalKNA, a8 TaKXC KaK 3H4K PanclcTBa 1B ONCPaltMsIX Cf 1151, JACMCHTHI BbIpaXclins

MOXI0 KOMOMIIMpORAaTL coraacio Hpannaam aarchphi.

BOT HCKOTOpbIC MPUMCPLI BLIPAKCHUIL

7-8 (100-5)*14/6

a+b-c

10”5

a=7-b

CumBoAbl =", >, "<’ Y, ) SBASIIOTCH ONCPaTOpaMH, ONH HE MOTYT HCMOAB30BATLCH
B Bhipaxcumax Gynxkunn v xoncrpyknmax Tuna IF, PRINT u oncpaTopax npucsausanus.
(3amc1umM, 4To allaan3aTop a3hika CH Aoaxen 0bpabaThinaTh u 2TH ONCpaTOpbl B Pa3AHUIIbIX
ux xomMbuuanmsx).

YTo xacacTcA A3bika BASIC, cTapiuniicTRO oliCpaTopoB 1ic onpcAcacHo. B npomccce
paboThi CHITAKCHYCCKMM aHAAHIATODP 1IPHCBAUBACT OICPATOPAM CACAYIOUIMC MPHOPHTCTHI:

BLICHIHA 0

HH3UIUA =

OncpaTophli PaBHOI0 MPHOPHTCTA BLIIOANSIOTCH CACBa HamNpPaBo.

CunTtakcrc a3bika SMALL BASIC npeatioaaracT, 4To 8ce nepemciinbie 06o3Hauvalores
oatoit GyxBof. DTO NO3IBOARCT ONCPHPOBATH B MPOrPAMMC ABAAUATH UIECTHIO MCPEMCHHBIMK
(6yxBLl 0T A A0 Z). XoTR HHTCptipcTaTOphl A3bika BASIC noaacpxubaioT obbiuno Goabuice
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YUCAO CHMBOAOB B OMPCACACHHH NCpeMEHON, (HAaNPUMEP, NMEPCMCHHbIC THNa X27), HO AAH
NPOCTOTBLI  U3AOKCHHR  OCHOBIILIX  MPUHUMIIOB  MOCTPOCHUSA  MHTEPNPCTATOPOB  Haw
WHTepnpeTaTop s3bika SMALL BASIC aToro Acaatbs He byacT. ByacM cuHTaTh Takxe, uTO
MCPCMCHHBIC Pa3HbIX PCIUCTPOB HC OTAMUAIOTCH APYr OT Apyra M, f0ITOMY, MCPEMEHHbIC “a”
M "A° 6yAyT TpaKTOBaTbCSl Kak OAHa H Ta K¢ MNCPCMCHHAA. YCAOBHMCSH, UTO BCC UHCAA
ABASIIOTCA UCABIMHM, XOTS Bhl b6c3 ocoboro Tpyaa MOXETe HanMcaTh MNporpaMMbl AAS
MaHHITYAHPOBAHUS ADYTHMH THMAMH uuccA. XOTH ¢ AbHblE ncp i1c B M BEpPCHMU
A3b1Ka M HC MOAACPXMBAIOTCH, OyAcM CUMTaTh, YTO BO3MOXKEH BbIBOA OFpPaHMUCHHBIX
CHMBOABHBIX KOHCTAHT Ha JKpaH B BHAC pa3anunbix coobutcHum.

HTax, 6yAcM CTPOMTB CHHTAKCHUCCKHH aHaAH3aTOP HCXOAR M3 MEPCUHCACHHBLIX Bblllic
aonyuienun. Teneph AapaiTe paccMOTpHM Takoe Da30BoOC NMOMATHE TCOPUM CHHTAKCHUECKOTO
aHAAM33 KaK ACKCCMa.

AexceMbl

IMepca TcM, xak MOCTPOM1B CHIITAKCHUCCKII allaAM3aTop, pa3bupatoutun 3nadcHun
BLIPAaXCIUH, Bbl AOAXHBbI HMCTh HCCKOABKO BapHainTon pa3bucHUs CTPOKH, COACpXauLleH
BbipaXcline, Ha cocTaBasomne dacti. Hanpumcp, nbipaxenuc:

A*B-(W +10)

COACPXHMT KOMMoltenTbt "A, "*", "B°, *°, (", "W", “+° 10" u °)". Kaxania xomnonenTt
1IPCACTABARCT COBOM MCACAHMMDLIN JACMCHT BhipaxciiMsd. TakoH KOMMNOHCHT WAM HC3aBUCHMMaH
YacTh BLIPAXCHHUR Ha3bLIBACTCA ACKCCMOW. Pyuxuus, pa3buuatonian shipaxeHue Ha cocTaBubic
HacTH, ACAXHA PCIIATB UCThipe 3aAauu: (1) UriHOpUPOBATL NPObCALI M cMMRBOALI Tabyasuuu,
(2) U3BACKATB KAXAYIO ACKCCMY M3 1cKcTa, (3) ccan ncobxoanmo, npcobpa3oBbiBaThL AckceMy
RO BHYTPCHHUA (OPMAT, (4) OIPCACAATBL THM ACKCCMbI.

Kaxaan AcxceMa MMCCT ABa (JOpMaTa: BHCUNIWK W BHYTPCHMMA. Bucwnuv dopmat -
2TO CMMBOABHAN CTPOKa, C MIOMONLBLIO KOTOPOH Bhi MUILKUTC [IPOrpaMMLI Ha KaKoM-AHBO A3bixe

nporpaMMup f. Hanp p, "PRINT" - 310 BHCwHAR ¢opma xomanabt PRINT sabixa
BASIC. MOXHO NOCTPOUTB MHTCPIPCTATOP U3 PacucTa, YTO KAaXKAAR ACKCCMa HCMOAbL3YCTCH
Bo BlicuiicM dopmarTe, no 2To THAKMUHOC pcwcHuc npobacmnt

11pOr paMMHUCTOM-1CMPOPCCCHOHAAOM, KOTOPhIH AMIlIb AB2 4aca Ha3aA OTOPBAACR OT MaTCPUHON
106kM M uyac Ha3aA yBHAEA HacTOstuli KoMnbloTep. HacTosutne MyX4mmbi OpHCHTHpYIOTER
Ha BHYTPCHHUH (OPMAT ACKCCMbI, KOTOPbIH ABASICTCR 1IPOCTO YHCAOM, W pa3pabaTbiBaioT
MITCPIPCTATOPbI HCXOAR M3 ITOH 1IPOPCCCHOMAABHOM TOYKH 3peiiUA Ha npobacmy. MoscHum
2ToT 110AxoA. Hanpumcp, xomaitaa PRINT MoxeT MMETh NOPRAKOBLIA BHYTPCHHHH 1oMep 1,
xoMmanaa INPUT - 2 u Ta. MpcuMyutccTBo BHYTpCHNErO OPMATa 3IaKAIOHACTCH B TOM, UTO
uporpaMmbl, obpabaTwibatomtie  uncaa, 6Goace GbicTpoAcHcTBylOulMe, ucM  MNporpaMMbI,
obpabaTninalome cTPOKH. AAsl PCAIAH3AIMM TAKOrO MOAX0A2 HcobXoAMMa. QyHKUHMA, KOTOpaH
6cpcT M3 BXOANOrO MOTOKA AalHLIX OUYCPCANYIO ACKCCMY M Mpcobpa3yeT cc U3 BHEWHCro
¢opmaTa BO BiyTpeunun. [loMIMTC, YTO HC HCC ACKCCMbI MMCIOT pa3ibic  (OpMaTLL.
Hanpumcp, oncpaTopst 1ic noaackar nipcobpa3onanuto noOToMy, 4TO OMH MOrYTsTPaKTOBATbCS
XKaK CHMMBOALI MAH YHMCAZ B CHOHX BHCIINKX dOpMaTaXx. ‘

Oucnb BaxHO 3HaTh, KakOM THUN Aexcembt Bo3Bpauten. Hanpumep, anaaunaatopy
NBLIPAXCHUM HHCOOXOAMMO 3HATh, HBAACTCH AW CACAYIOILAS ACKCCMAa YMCAOM, OMCPaTOPOM MAM
nep on. 3na THNA ACKCCMBbI AASl [POLLECCA allaAM3a B LCAOM CTaHCT OUCHBHANDLIM,
KOTA@ Bbl MPUCTYHHUTC HCMOCPCACTHCHIIO K pa3paboTke wnTepnpeTaTopa.

DYHKILUH, KOTOPaR BO3IBPAULACT CACAYIOULYI0O ACKCEMY B BbIPaXCHUH, 11a3bIBaETCH
get_token( ). Ona paboTacT M3 pacucTa Toro, 4to B A3bike SMALL BASIC, nporpamma
XpaltMTCH Kak OAfla CTPOKa, OIPAIIMYCIIHAA B KOMUE CHMBOAOM 3ancpiticius cTpoxu (\0).
®ynxuus get_token() ckanupyeT TCKCT HPOrPaMMIL, aaAHIUPYR MO OAHOMY CHMBOAY, MPH 3TOM
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raobaABHLIN YKa3aTeAb aHaAW3aTOPa MNPHHHUMACT 3HAUCHUC AAPCCA OUCPEAHOM CHUHUTIHHON
Ackcembl, B Bepcum get_token(), NpuRCACHHON HMXe, ITOT yKa3aTCAb Ha3bibactcs prog. Tax
KaK prog ABARCTCA rA0DaAbHONM ICPEMCHNOM, TO €ro 3HauclME MEXAY BbizoBamu get_token
COXPaNSICTCA H MO3BOASICT APYIUM QYHKILUAM HCNOABL3IOBaThL CrO.

Anaan3aTop, pa3pabaTuiBacMbii B 3TOM FAABC, MCMOAB3YCT IWECTh THIOR ACKCCM:
DELIMITER, VARIABLE, NUMBER, COMMAND, STRING u QUOTE (pa3acauTcab,
fCPCMCHHARA, 4YHCAO, KOMaHAa, cTpoxa # xapbiuku). Tun VARIABLE npunucbiBacTes
nepemenibiM. Tun DELIMITER npunucbinaetcs oncpatopaM M ckobkam. Tun NUMBER - aas
uncca. Tun COMMAND - aas xomaHA A3bika SMALL BASIC. Tun STRING mpemcnHo
MCNOABL3yETcs BHYTPu get_token() noxa MacT pa3bop aexcemit. Tun QUOTE ucnoab3yeTes npu
OMPCACACHHM KaBbi4CK. Orpantunnalomux crpoxy. [aobaarnas ncpemcnnas  token_type
COACPXHT THII AckceMbl. BuyTpcurce 1pcAcTaBAcHHC AckccMbl moMcuiactcs B raobaabuyio
nepemennyo tok.

Huxc npuncacna dynxitus get_token(). Bee ocTaabHBLIC 11COOXOAHMBIC BCHOMOI'ATCABIBIC
DYNKUHH AASL MIOAHOI'O CHITAKCHHYCCKONO aHaAM3aTopa OYAYT MpMBCACHLI B 2TOA TFAaRC
HCMHOrO flo3XC.

#define DELIMITER |
#define VARIABLE 2
#def ine NUMBER 3
#define COMMAND ]
#define STRING S

f#define QUOTE 6
#define FINISHED 10
#define EOL 9

extern char token(80].

extern int tok, token_type,

extern char *prog; /* CoaepxnT aWaamlupyemoe supazewwe °/
/® Noayuuts aexcemy */

?et_token()

register char "temp;
token_type=0; tok=0;
tempstoken;

if(*prog=='\0") { /* Koweu ¢airs */
*token=0;
tok=F[NISHED;
return(token_type=DELIMITER);

while(iswhite(*prog)) ++prog. /* nponycx npobenros */
1f(*prog=="\r‘) { /* crt1 */

++prog; ++prog;

tok= EOL; “token='\r’;

token(1]="\n';token[2)=0;

return (token_type = DELIMITER);

}
1F(strchr("e-*"/Xai(),><", *prog)) { /* pasaesutess */
“temp=*prog:
prog++; /* nepexca M3 CAKAYORYO no3wuuo */
temp+s;
“temp=0;
) return (token_type=DELIMITER):
1F(*prog==""") { /* crpoxa & xaewuxax */
proges;
while(*prog t= ‘"' && *prog!="\r') *tempe+a‘proges;

1f(*prog=="\r") serror(l);
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proges+;“temp=0;
return(token_type=QUOTE):

1f(1sdigit(*prog)) ( /* wucao */
uhile('isdcl!m( prog)) *tempess*proges;
‘temp =
return(token _type = NUMBER):

1f(1salpha(*prog)) { /* nepemenwan uau xomawas */
while(tisdelim(*prog)) “tempese®proges;
token_type=STRING;

}

*temp = '\0°;
/* NpocMaTpuBaEeTCA, eCAW CTPORA ECTL KOMAHAA wAw NepemenHan */
{f(token_type==STRING) {
tok=look_up(token): /* npeobp 80 BHYTP @
oopmnar */
if(1tok) token_type = VARIABLE:
else token_type = COMMAND: /* ato xomawaa */

return token_type;

MocMoTpuTe BHMMaTcABLHO Ha gel_token(). MHorue nporpaMMucTbl AlOHAT nNoMcwaTe
npobeAb! MEPEA BLIPAXCHHAMH AAR YAYHUICHHA YAODOUMTACMOCTH M HAarARAHOCTH CBOCh
nporp 1. AHAMPY npobeabl nporyckatoTes ¢ noMowsio dyHkumnn is_white(), koTopan
Bo3BpamacT 3navcHue “wctvna® (TRUE®), ccanm cc apryMenT aBARCTCR npobeaomM HAn
cumMBoaoM Tabyasumu. [locac nponycka mpobeaoB, CcKkaHEp, pPcaAH3yEMbI ¢ MOMOULBIO
NporpaMMbl prog, yKa3biBacT Ha KaXAOC YHMCAO, MCPCMCIHYIO, KOMalfAy, CHMBOA °"BO3BpaT
XapcTKH® HAH HOAb, €CAM AOCTHTHYT KkoHeu Bbipaxciua (nporpammbi). Ecan oucpeanbim
AHAAM3HPYCMLIM CHMBOAOM RABASICTCA CHMBOA “Bo3BpaT kapeTkn®™ (\r), To Bo3BpamacTcs
3HaYCHHKC “KOHCU cTPokH Nporpammbl” ("EOL"). EcAn 04CpEAHOR cCHMBOA ABASICTCSI ONCPaTOPOM,
TO B Ka4eCcTBE 3Ha4cHHA rAobaAbHOM NepcMeHHon lokcn BO3BpautacTcs COOTBETCTBYylOUlaR
CTpoKa, NpH ITOM B NepeMcHHylo token_type nomcuaetca 3naucune DELIMITER. B npotusHoM
CAy4ac MpPOBCPACTCA HAAMUHC KaBbidck. 3aTCM NPOMCXOAMT MpPOBCPKa SABARCTCA AM ACKCCMa
YHCAOM. Ecm ACKCCMa SIBARCTCSi CMMBOAOM, TO OHa, CACAOBaTCALHO, FABAACTCH WAH
nep HAK Aon. ®ynxuma look_up() cpaBHMBacT BHEWHWI OpMAT ACKCCMbI C
Tabanuch  AckceM, ONPCACACHHOW  nNphH paapaﬁo'rxe aHaAN3aTOpa M, €CAH HaXOAMT
COOTBCTCTBYIONIC 3HAa4YCHMC B 1CH, BO3BPAWLaCT BHYTPCHHEC MPCACTABACHUC ACKCCMbI
(xoMaHAbl). B NpoTHBHOM cAyuac AckccMa TPaKTYeTCR Kak Icp as. K, na , CCAHW
CHMBOA HC YAOBACTBOPACT HM OAIHOMY H3 YCAOBHUH, NMPHUARCACHHLIX BbIIlIC, TO ON TPaKTYETCA
XaK CHMMBOA KkoHua BbipaxcHus. Ipu 3TOM 3Hauchue token obmyasctes.

AAn Ayuuwsero noHumanmnsi paboTer get_token() M3y4YMTE THMLI, KOTOpLIC BO3BpalacT
PYHKUNA AAR KAXAOM ACKCCMbL

PRINT A +100-(B*C)/2

Ackcema THn AckceMbl.
PRINT COMMAND
A VARIABLE
+ DELIMITER
100 NUMBER

- DELIMITER
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( DELIMITER
B VARIABLE
M DELIMITER
C VARIABLE
) DELIMITER
/ DELIMITER
2 NUMBER
oull DELIMITER

TMoMHKTE, YTO 3HaUCHUC NCPEMCHHOM tokcn PaBHO HYAIO, CCAM ACKCCMAa COCTOMT M3
OAMOrO CHMBOAA.

HexoTopbic GyHKUMHM HHTCPNPCTaTOPa HYXAalOTCSH B MOBTOPHOM MPOCMOTPC ACKCCMbL.
B 2TOM CAy4ac ACKCEMa AOAXHa 6LITh BoaspauicHa Bo BXoaHOH moTok. ®ynkuus putback()
pcwsacT ITy 3aaauy.

/* Bosspamaer aexcemy 06paTHO 80 BXOAWOA novox */
void putback()
{

char *t;
t = token;
for(; *t; tes) prog--:

TTopRAOK NOCTPOEHHS BLIPAXEHHH

HUMCCTCR MHOrO BapHalTOB aHaAK3a H BLIMUCACHHA BLIPAXCHHMA. AASRl UCMIOAB30BANNA
MOAHOrO CHITAKCHYCCKOrO aHaAM3aTOPa pPCKYPCHBHOIO CIlyCKa MLI AOAXHBI MPCACTaBUTH
BLIPAXCHHC B BHAC DPCKYPCHBHOWM CTPYKTYphl AaHILIX. 3TO 0311a4acT, UTO BbLIPaXCHHC
ONpeEACASiETCH B  TCPMMHax caMoro cebsi. EcaM  BbipaxciHC MOXIO  OMPCACAHTB €
MCMOAbL30BAHKEM TOABKO CHMBOAOB "+ " "* */° u cx06ok, TO Bcc Buipaxeuust MoryT 6uLiTh
OMPCACACHDLI € HCMOAbL30BAHHCM CACAYIOULUX IDABHA:

Buipaxcuuc = > Tepm [+Tepm|(-Tepm)
Tepm = > QaxTop [*®axTop]|/PaxTOp]
®axTop = > Mepemennan, Yncao uan (BuipaxcHuc)

OUYCBHAHO, YTO HCKOTOpblE HAcTH B BbLIPAXCHHH MOFYT OTCYTCTBOBaThH Boobuic.
KBaapaTHblc cxoDk¥ 03HaYalOT MMCHHO TakMC HCODAIATCABHLIC IACMCHTBI BLIpaXxCclUs.
CHMBOA => UMCET CMbBICA “MPOAYUMPYCT".

@aKTHUCCKH, BBILIC EPCUHCACHKI MPABHAZ, KOTOpbIe OOLIYHO Ha3LIBAIOT (1paBHAAMM
B8bIBOAA BbLIpaXCHUS. B COOTBCTCTBMM ¢ ITHMMU 11PABMAAMM TCPM MOXHO ONPEACAHTDH Tak:
“TcpM ABASICTCR NPOHM3BCA HAM OTHC daxkTopos”.

Bbl BepOATHO 3aMETHAM, YTO MPHOPUTCT oOncpaTopoB 6Gc3ycaoBelt B ONMCaNILIX
BbLIPAXCHUSAX, TO CCTh BAOXCHIbIE JACMCHTBLI BKAIOUAIOT oncpaTopul ¢ 6oAce BbicokuM
NPHOPUTCTOM.

B cBs3M ¢ ITHM paccMOTPUM PAA Npumcpos. Buipaxchuc:

10+5°B

COACPXHMT ABa TepMma: 10" u “5°B". OHK, B CBOIO OUCPCAb, COCTOAT W3 TPcX PaKTOPOR:
"10", 5" u "B°, coAcpXauiuXx ABa HHUCAA WU OAHY MCpeMCHNYIO,

B ApyroM cayuac BbIpaXCHUC: ’

14*(7-C)
COACPXHT ABa (akTopa “14" u “(7-C)’, xoTopbic, B CBOIO OUCPCAb, COCTOSIT M3 UYMCAA
u BbipaxcHus B cxobkax. Buipaxcie B ckobxax BLIMHMCASICTCS Kak pPa3’lOCTB 4YHCAA M
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NCPCMCHHON.

MoxHo npcobpa308aTh NMpaBHAa BLIBOAA BLIPAXCHHA B MHOXCCTBO OBLUMX PEKypCHBHBIX
QYHKUHA, YTO M ABASCTCH 3a4acTyl0 OCHOBHOM (POPMOM CHMHTAaKCHUCCKOrO AHAAW3ATOpa
pexypcuBHoro criycka. Ha xaxAoM uwiarc aHaAM3aTOp Takoro THNa BLIMOAHRCT cneuHdHYccKHe
ONCpauMH B COOTBETCTBHH C YCTAHOBACHHBIMM aArcOpauucckumu nipasuaamu. Paboty storo
npoitccca  MOXHO  pPACCMOTPETh  Ha MPUMEPC aHaAWM3a BLIPaXCHHA M BLIMIOAHCHHA
apUPMETHHCCKUX ONCPaLLURA.

MycTh Ha BXOA aHAAHW3aTOPa MOCTYNACT CACAYIOULCC BblpaxeHMe:

9/3-(100 +56)

AHaan3aTOp B 2TOM cay4ac byact paboraTh mo Takom cxemc:

1. Bepem nepsbift Tepm: "9/3%.

2. BcpeM XaXAbIH (DaKTOpP M BLIMOAHACM ACACHHC YHCCA, MOAYHacM pe3yabTaT "3".

3. BepeM aTopor TepM: “(100+456)°. B 3ToH TO4KE CTapTYET PEKYPCHMBHBLIN aHaAW3
BTOPOro BLIPaXCHHA.

4. BcpeM xaxabit aKkTOp M CYMMHPYCM KX MCXAY cobOM, Moay4yacM pe3yabTaT
156

s. BepeM UMCAO, BEpHYBUICCCR M3 PEKYPCHH, H BbIYHTAacM cro W3 nepsoro: 3-156.

Moay4wacM uTOroBbi pe3yAbTaT °-153°

ECAH Bbl HCMHOrO CMYyWiEHbl CTOAL CAOXKHOM CXCMOM paboThbl aHaAn3aTOpa, TO yBEpACM
Bac, 4TO 92To Hc Tak yx crpammo. [opa3ao cTpammee 0Kka3aTbcSl y TCACBH30pa, KOrAa
TPAHCAHPYIOT DUIAABHLIM QYTO0ABIBLIM MaTy, HC HMCA ¢ cOBOH AOCTaTO4HOro 3amaca NWBa.
MoIToMy HE NyraHTech KOMIMACKCHOrO MOAXOAA.

Bhl AoAxubl n Th ABE OC IC MACH PCKYpPCHBHOrO pa36opa Buipaxcummn: (1)
HPHOPHTET ONCPaTOPOB ABAACTCA 6C3YCAOBHLIM B NPOAYKUMOHHLIX fPaBHAAX H ONPCACACH B
HHX; (2) 9TOT MCTOA CHHTAKCHUCCKOIO alHaAM3a W BhIYHCACHHS BbLIPAXCHHH OYCHbL MOXOX Ha
TOT, KOTOPbIK Bl CAMH HCMOABL3YCTE AAS BbINOAHCHHS TaKMX XC OfCPalIUW.

CHHTaKCHYECKHA aHAAHIATOP BLIPAXCHHH

TMOAHLIA NPOCTON CHHTAKCHYCCKMA aHAAM3AaTOP PCKYPCHRIIONO CMYCKAa AAR UCAhIX
HUUCAOBBIX BLIPAXCHHH BKAIOYAcT B cc6A pAA yHkitMi. Bbl AOAXHBI BIATB TCKCThl ITHX
(BYHKIIMA M COXPaHHUTb HX B cBocM (raiac (KOFA2 TEKCThI aHaAH3aTOpa W HHTepnpcTaTopa
0OLCAMHATCA  MOAYYMTCR  AOBOALHO  Goabuwion  aia, MOITOMY  PCKOMCHAYETCH
OTKOMHIHAHPOBATH PaiAbl OTACABIV). CMbICA HCMOAL30BAHHA rA0baAbHBLIX NepeMcHIbIX ByacT
xpaTko onicaH, 8 fipouccce obcyxAcius wHTEpHpeTaTOpa.

HCXOANBI TCKCT NPOCTCHILIEI0 CHHTAKCHYECKOI'O allaAM3aTOPa PCKYPCHBHONO CAYCKa AAH
ILCAOUNCACHHLIX BbIPAXCHHA MPUBCACH HUXC.

/* CuHTAKCUYECKUA 3HBAM3ATOP PEKypCHBHOTrO CRYCK3
AAR UCAOMWCAGHNNX BWPATEHWA, XOTOPHA COAGPEIMT
PRA BKADHAEMUX REpeMEeHHBIX

.

/

#include "set)mp.h"
#include "math.h"

¢include "ctype.h”

#include “stdlib.h"
#define DELIMITER |
#define VARIABLE 2
#define NUMBER 3
¢#define COMMAND 4
#define STRING S
#define QUOTE 6
#define EOL 9
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#define FINISHED 10

extern char *prog; /* Gyéep awaaudupyemoro supazewus */
extern jmp_buf e_buf; /* Gyeep cpeaw ¢yurkuwu longjmp() */
extern int variables[26]; /* nepemennue */

extern struct commands {

char command([20];

char tok:
} table():

extern char token[80]; /* swewnee npeacrasaenue aexcemw */
extern char token_type; /* Tun aexcemw */
extern char tok; /* swyrtpewnee npeacrasaewue aexcems */
void get_exp(),leve12(),level3(), leveld(), levelS();
void level6().primitive().arith(),unary();
void serror(), putback(): :

/* Touxa Bx0A8 8 awaawdatop. */
void get_exp(result)
int *result;

get_token();

|'(!'toien) {
serror(2);
return;

level2(result);
putback(): /* so3spamaer NOCAEAWOO CunTawyo
aexcemy 0bpatwo 80 BxOAWOA notox */
}

/* Caozenue wau Buumtaume AByx Tepmos */
void level2(result)
int “result:

register char op:
int hold:

level3(result);

while((op="token) =< ‘+' || op == *-") {
get_token();
level3(&hold);
arith(op.result, thold):

}

/* BuuuCAEHME NPOWIBEAEHHA WAM NACTHOrO ABYX $8KTOpOB */
void level3(result)
int *result;

register char op;
int hold;

leveld(result);

while((op = *token) =2
get_token();
level4(thold);
arith(op.result thold):

‘¢ ||l op e "/t || op =m txt) {

}

/* 06paborka creneww wucaa (ueaovucaewwon) */
void leveld(result)
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int *result;
{

int hold;

levelS(result);

1f(*tokenss '°*) {
get_token():
level4(&hold):
arith(*'"*, result, &hold);

}
}
/* Yrapuuh + uau - */

void levelS(result)
int *result;

register char op:

op = 0;
1F((token_type==DELIMITER) && *"token=='+' || *tokenz='-") {
op = *token;
get_token():

level6(result);

1f(op)
unary(op, result);

/* 06paborxa swpazenun 8 xpyrawx cxobkax */
void level6(result)
int *result;

1F((*token == () && (token_type == DELIMITER)) {
get_token();
level2(result);
1f(*token 1= *)’)
serror(1);
get_token();

else
primitive(result);

/* Onpeaeaenue 3nauenun nepemennod No ee wmeww */
void primitive(result)
int *result;

{
switch(token_type) {
case VARIABLE:
‘result « find_var(token);
get_token();
return;
case NUMBER:
*result = atoi(token);
get_token();
return;
default:
serror(0);

/* Bunoa

aHHOA apupmeTuxu */
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void arith(o, r, h)
char o;

int *r, “h;
{register int t, ex;

switch(o) {

break;

case ‘/":

tro= (*r)/(*n);
break:

case ‘X':
t o= (*r)/(*h);
fro= fr-(tt(*h)):
break;

case ‘"'

ex ="r;

if(*h==0) {
‘r= ]
break;

for(t=*h-1; t>0; --t) *r = (*r) * ex;
break;
}
}

/* Wimewenwe 3naxa */
void unary(o, r)

char o:

int *r;

1f(ome'=") *r = -(°r);

/* Nouck 3wauenun nepemennHoR */
int find_var(s)
char *s;

1f(1isalpha(*s)){
serror(4); /* we nepemennan */
return 0;

return variables(toupper(*token)-'"'];
}

/* swaate coobmewue o6 owubke */
void serror(error)
int error;

static char *e[]= {
“Cuutaxcuuecxkan ownbra™,
“Henapuwe xpyrawe cxobku”,
"310 ne supazewnet”,
"Mpeanoaaraetca CUMBOA pasewnctsa’”,
"He nepemenwan’”,
“Tabauua Metox nepenoawewa”,
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“"Ay6auposanue mevox”,
“Heonpeaeaennan merxa”,
“Heobxoaum onepatop THEN",
“"Heobxoaum onepatop T0",
“Yposewnb BAOXEHHOCTH uwkad FOR Caumxom Beaux™,
"NEXT we coovsercrayer FOR”,
“Yposenb BAOZeHwoCTH GOSUB cCawmxom seawx”,
“RETURN we coovsercreyer GOSUB"
}:

printf("&4%s\n" e(error]):
longjmp(e_buf, 1); /* eo3spar e touxy coxpawewus */

/* Yrenue aexcemw. */
?et_token()

register char “temp;

token_type=0: tok=0;

temp=token;

1f(*prog=="\0") { /* Koweu ¢anaa */
“tokens0;
tok « FINISHED;
return(token_type=DELIMITER);

}
while(iswhite(*prog)) ++prog; /* nponyck npobeaos */
1f(*prog=="\r') { /* xowed crpoxw nporpammu */
+4prog; ++prog;
tok = EOL; “token="\r';
token(1]='\n’; token(2])20;

return (token_type = DELIMITER):

}
if(strchr(“e-"/%=;().><", *prog)){ /* paszaeaureas */
“temp=*prog;
prog++; /* nepexoa wWa cAeAyomyo noluuwo */
temp++;
“temp=0;
return (token_type=DELIMITER);
1f(*prog==""") { /* ctpoxa xaswuex */
proge+;
while(*prog 1= ""' &8 *progl='\r') *tempe+=*proge+;
1f(*prog==‘\r') serror(1);
prog+s; “temp=0;
) return(token_type=QUOTE):

1f(isdigit(*prog}) { /* wucao */
while(tisdelim(*prog)) *tempes="progs+;
“temp = ‘\D';

return(token_type = NUMBER);

1f(1salpha(*prog)) { /* nepemennan wau xomawaa */
while(!isdelim(*prog)) “tempe+s*proge+;
token_type=STRING;

*temp = ‘\0':
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/* NPOCMATPKBAETCA, €CAM CTPOKA - NEPEMEHHAR WAW KOMAHAA */
{f (token_type==STRING) {
tok=look_up(token); /* Npeo6pajosanue 80 BHyTpewHuh ¢opMatr */
if (1tok) token_type = VARIABLE:
else token_type = COMMAND; /* 310 xomawaa */

return token_type;

/* Bosepar Aexcemw B0 BxOAWOW notox */

void putback()

{

char *t;
t = token;
for(: *t; te+) prog--:

/* Nouck COOTBETCTBUA BHYTPEHHErO GOPMATA AAR
Texymeh aexcems B Tabauue Aexcem.

look _up(s)
char *s;

register int ,);
char *p;

/* npeobpasosanue x wuxHemy peructpy */
p =
while(*p){ *p = tolower(*p); p+s; }

/* npocmartpusaerca, ecau Aexcema obuapyzewa e
rabauue */

for(1=0; *table(i) command; 1++)
if(1strcmp(table(1) .command, s)) return tablae().tok;
return 0; /° Wepacnolwannas xomawas °*/

/* Bolspamaer “acrumy”, ecau “"c” pasaeaureas */
1sdelim(c)

char c;
{
tf(strchr(” ; e-<>/*%"<()",c) || c==9 || ce="\r" || c==0)
return 1;
return 0;

/* Bosspamaer 1, ecau “c” npobea waw rabyamuun */
iswhite(c)
char c:

(f(ce=" * || cea’\t') return 1;
else return 0:

}

AHAAM33aTOP NMOAACPXHBACT CACAYIOILHE ONEPaTOpbL: “+°, °-, "*°, °/° “%" UeAOUHCACHHBIA
noxa3aTeAb CT (") n yHapubit MuHyc. Bcc 3TH oncpaumu MOryT MCMoAb30BaThCA B
COUCTaHHM C KPYrAbiMH ckobxamu. Bbl, BEpOATHO, 3aMCTHAH, YTO B MPOrpaMMe HMEIOTCR
GyHKUMH WMECTH YPOBHEH, KoTopble paboTaloT TouMo Takxe Kxak ¢yHKuMa primitive(),
Bpaulaiowlan 3HadycHHe uucaa. MOMHMMO ITHX DYHKUMH, PEaAM3YIOUIHX apUPMETHUECKHE
ONCpallMM, B COCTAB MpPOrpaMMbl BxAloueHbl QyHkunu arith() u unary(), a Taxxe get_token().
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Mpy BLIMHCACHHHM BbLIPaXCHUA Prog yKa3biBacT Ha HA4aAO0 CTPOKH, COACPXaLLEH
BbIPaXCHHE, U BbI3LIBACT get_exp() C aApPECcOM MEpEMCHNO, B KOTOPYIO Bbl XOTHTE 1IOMECTUTDL
pe3yAbTaT.

ObpaTuTe ocoboe BHMManHue Ha GYHKUMIO scrror(), KOTOPaR MCMOAB3YETCH AAS BbIAAYH
coobutenunt o6 owmnbxax. Mpu obmapyxeHHn cHHTaKcuucckon owwmnbxu serror() Bbi3biBaeTCcR ¢
HOMEpPOM 3IToM owmbxu B xawecTsc aprymenTa. Owmbxa ¢ xoAoM 0, KOTOPOH COOTBETCTBYET
coobuueHue "cMHTaKcHueckan OIIMGKA", BBIABCTCA B TOM CAY4ae, KOTAa THM OWMBKM HEABL3st
ornpeaeAnTb Goaee xonkpeTHO. B Apyrux cayuasx ommbxa yTouusieTcs. 3aMeThTe, UTO serror()
3aKaH4YMBACTCA Bbi30BoM yHxitu longjmp().

dynxunn logimp() BLIMOAHRAET HEAOKAAbHLIH [EPEXOA, BO3Bpallanch B  TOuHKY,
OMPCACACHHYIO ¢ noMoubio dynkunu setjmp(). dynxunn setjimp() BKAIOUCHA B MCXOAHbIM TEKCT
untepnpetatopa. [lepsbit  aprymeHT ¢yuxumn logjmp() nAmasierca  6ydepom  cpeast,
WHKLHMPOBAHHOR ¢ moMowbio  setjmp(). BTopo apryMeHT - 9ITO 3HaueHue, KOTOpoc
OfIPEACARETCA MpH nepeAave ynpanacuus U3 setjmp() obpaTio B Touxy ce BbizoBa. Kax aTo
ACAQETCA Bbl, YBUAKTE MO3Xe.

Hcnoab3osanne ligimp() ynpouaeT 6paboTky owmnbox, Tak xaK
1POrPaMMbI-aHAAM 3aTOPEI HE AOAXHbLI aBapUiNO 3aHEplWaThbcA npu obHapyxeHun owmnbxu.
Ecan Baws xomnuaaTop Cu He noaacpxupact dynxuum sctimp() u logjmp(), To xaxaan
(pynxumus 1py obHapyxeHuu OuMB0X AOAXHA BLIIOAHATL BO3BPaT B TOUYKY BO3HMKHOBEHHA
olnbxM caMOCTOATEABHO.

Kax anaAnszatop o6pabaTniBacT nepeMcHHbLIC

Kax 6bla0 cxa3aHo panbie, uHTepnpcTaTop nA3bika SMALL BASIC pacno3uaer

T ie ¢ TOABKO OT "A" A0 "Z°. KaxAOH MCpeMEItHON COOTBCTCTBYCT JACMEHT

Maccusa  variables, cocToswero u3 26 JacMcHTOB. JTOT MacCMB  ONPECAEACH B TEKCTe
HHTEPMPETATOPa, KaK MOKA3aHO HUXE, U MHULUMUAAMIHDPYCTCA HYACBLIMM 3HAUCHUAMMU,

.

int veriables[ZS]- { /* 26 nepemennux noavsosarean, A-Z */
0,0,0,0 0 0 0 0,0, 0,
0,0, 0 0 00, 0 0 0 0,
0,0,0 0,00
|5
Tax xax p 1X ABAAIOTCH OyxBLI OT "A° A0 "Z°, TO MHACKCHPOBaHMC
MaccuBa variables MOXHO ACrKO OCYUIECTBMTBL MyTEM BbIYMTAHWUA M3 COOTBETCTBYIOULUX
3na 1 uMel p 1x B xoae ASCIl xoaa cumsoaa 'A’. Oyuxumsa find_var(),
OTIPEACARIOWAn 3HA nep W B TH OT €C MMCHM, NPCACTABACHA HUXE.

/* OnpeaeAenue 3IHANEHUR NEPEMEHHOA NO ee uMenu®*/
int find_var(s)
char *s;

{
if(!isalpha(*s)){
serror(4); /* 310 ue nepemennas */

return 0;

return variables(toupper(*token)-‘A'};

Ta QyHKUHA AONYCKACT HCMOABL30BAHUC 60ACC AAMHHBLIX MMEH, HO TOALKO MeEpBan
OyxBa MMEHM TICPEMCHHOM ABAACTCA 3Hauaulch.
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HnaTepnperaTtop samxa SMALL BASIC

PaspabatviBaemMbin uHTepnpcTaTop byaer p Th CACAY KA IC CAOBa
fA3bika nporpammupoBanun BASIC:

PRINT
INPUT
IF
THEN
FOR
NEXT
TO
GOTO
GOSUB
RETURN !
END

BHY TPEHICE NMPEACTABACHHC ITHX XOMaHA (naloc 3Haucume EOL AAst xonua cTpoxu u
FINISHED AAR CHIMIaAM3alMK O KOHILC NPOrPaMMB) ONPCACAHCTCA ‘TaK:

Aan

#define PRINT
#dcfine INPUT
#definc IF
#define THEN
#define FOR
#define NEXT
#define TO
#define GOTO
#dcfine EOL
#define FINISHED 10
#define GOSUB 11
#define RETURN 12
#define END 13

O WIN D W N -

peobp 0 MNPCACTaBACHMSl ACKCCM RO BHYTPCHHHH (OPMaT

HCTIOAB3YETCR BCNIOMAaraTeAbHas CTPYKTypa table.

struct commands { /* Bcnomorateaswan cipyxrypa laoueaux

-~

€AOB aH8AW3aTOPA
char command(20);

char tok:

table[] = { /* Tabauua obpabarwsaer xomawaw, BBepennwe */
“print” PRINT, /* wa wuxzuen perucrpe */
“input”, INPUT,

"iftLIF,

“then” . THEN,

gotc .GOT0,

“for" FOR

“next”,NEXT,

"to".lo.

"gosub”,GOSUB,

“return”,RETURN,
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“end",END,
"*,END /* mark end of table */

)
O6paTHTE BHMMaHMC Ha TO, YTO MPU3NAK KOHUA (alAa (HyACBas CTpoKa) noMcuici

B KoHell Tabanubi.

®ynxuus  look_up() patiaeT BHYTp MPCACTABACHHC KaXAOM AEKCEMbI HAM
cumBoaa '\0’, ecan TaxoBas He obnapyxena.

/* Npeobpasosanme Kaxp0f Aexcemu u3 Ta6auun Aexcem
80 BHyTpEHHEE NPEACTABAEHWE.
.
/
look_up(s)
char *s;

register int §,J;
char *p;
/* npeobpasosawme B CuMBOAM WWIWEro peructpa */

p =3
while(*p){ *p = tolower(®p); p++: }

/* ecau aexcema obwapyrews 8 tabauue */
for(10; *table(i].command; 1++)

1f(!strcmp(table(i).command. s)) return table(1].tok;
return 0; /* xoMawad We pacnoswawa */

}

HutepnperaTop fA3bika SMALL BASIC He noaacpxusacT peAakTOp TEKCTOH, (102TOMY
Bbl AOAXHbLI CO3AaBaTh NPorpaMmbi Ha si3bike BASIC, MCMOAB3Ysi CTAHAQPTHLIA TCKCTORbLIA
peaaxTop.

Kaxaas nporpaMMa CUMTLIBAETCH M BBLIMOAHACTCA C  1IOMOILBLIY  KIITCPHPETATOPa.
®yuxiua, XoTopas 3arpyxaer nporpammy, naawibactes load_program().

/* 3arpysxa nporpammu */
load_program(p, fname)
char *p;

char *fname;

FILE *fp;
int 1=0;
if(!(fp=fopen(fname, “rb"))) return O,

i =0;
do {
*p = getc(fp):
pee: e
} while(1feof (fp) &8 1<PROG_SIZE);
*(p-2) = '\0"; /* CumBOA KOWUB 3arpyzaemod nporpammu */
fclose(fp):
return 1;

OcHOBHO# UHKA PpaboTh anaAusaTopa

Bce MHTEPNPETATOPLI BLINOAHAIOT OHCPaUMK IYTCM CHUTLIBAHUS ACKCCMbI HPOIPaMMl
u BbiGopa HEoDXOAMMOR (MYHKUMH AAR cc BbINOAlciMA. OCHOBIOR UHKA PpaborThi AAs
HuTepnperaTtopa A3nixa SMALL BASIC BLIFARAMT cacAyiominm obpasom.
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do {
token_type = get_token():

/* Nposepxa Wa cooTserctsue onepatopy A3wxa */

if (token_type == VARIABLE) {
puthock(l; /* ®8038paT NepemenHOR B0 BXOAHOA notox */
assignment(); /* Arzen Gute onepstop npuceawsawws */

else /* 310 xOmawas */

switch(tok) {
case PRINT:
print();
break;
case GOTO:
exec_if():
break;

case FOR:
exec_for():
break;

case NEXT:
next();
break;

case INPUT:
input():
break;
case GOSUB:
gosub();
break;
case RETURN:
greturn();
break:
case END:
exit(0):

} while (tok l= FINISHED);

CHa4aaa AexceMa CHMTBLIBACTCA W3 NHPOrpaMMbl. AASl yaobcTBa aHaauM3a Kaxaaw
ACKCEMA PpacflOAaracTcs Ha OTAcAbHOM cTpoxc. Ecam aexcema sBaseTcs ncpemcHiton, o,
CACAYS CHHTAaKCHCYy S3biKa, 33 HCH AOAXCH CACAOBATHL OncpaTop lipucBauBanus (SMALL
BASIC He noaacpxuBaeT cTapomoahyio xomanay LET). B npoTusuHom cayuac, Ackcema
CYMTACTCA KOMAHAOM M C MOMOULLIO ONCPaTOPa CasC B 3IABUCMMOCTH OT 3naucHua Lok
1POMCXOAHT BbiGop cooTBeTcTByloUen KoMaHAbL. [MocMoTpuTe, Kak paboTacT KaxAast U3 HuX.

KouauAa NPHCBaAKMBAHKA 3HAYCHHH

B n3bixe BASIC ocHOBHOM ()OpMOH ONCpaTopa NMPUCBAMBAHUA SIBAACTCH CACAYIONAN:
<HMSA MNEPEMEHHON > = <BLIPaXelnC >
dyHxuma assignment() NOAAEPXHBAET ITOT THII TIPUCBAHBAHHA.

/* Npucesoute 3xauewme nepemewnod */
assignment()

int var, value:
/* noAyunTb wmMA nepemenHod */
get_token():
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if(1isalpha(“token)) {
serror(4); /* 310 we nepewewwan */
return;

/® nomcKk umAeKCa nepeMeHHORA 8 maccuee */
var = toupper(*token)-‘A’;

/* cuntare cumeon pasewciea*/
get_token();
if(“tokent="=") {}

serror(3);

return;

/* cumTaTL NPuCBAEMOE nepeMenwOod 3Wavewwe */
get_exp(&value):

/* npuceomte 3mavenwe®/
variables{var] = value;

}

CHauaaa assignment() CYHTBIBACT ACKCEMY W3 MPOrpaMMbl. ITO - AcKCeMa-fiepeMeHHan,
XOTOpOM AOAXHa ObiTh npucBocHa BeAHuHHa. EcAM AexceMa He ABAAETCA TMeEpEMEHHOW, TO
coobmaerca ob 6xc. 3aTeM CYMTBIBACTCA 3HaK paBeHCTBa (OMepcAHas aexceMa). Aaace
BLIBLIBACTCA  QyHKuusa get_exp(), KOTOPas BLIYHCARET 3IHAUCHUE MCPEMCHHOW. dyHxums
MOAYHACTCH YAHBUTCALHO MPOCTOH MOTOMY, YT0 aHaAM3aToOp Bbipaxehiui W gel_token aeaaior
6oAblylo 4acTh pyTHHHOW pgboTei.

Komaunaa PRINT

Komanaa PRINT cramaapra sa3bika BASIC aocratouHo mownas u rubxasi, ocobenno
xoraa npumcHserca ec dpopmat PRINT USING. XorR co3aaHHe (YHKUHM, KOTOPasR PEaAH3yeT
Bce BO3MOXHOCTH JITOH KOMaHAbI, BLIXOAMT 32 paMKM 3ITOW rAaBbl, pa3pabatniBacman
(pyuxnus AsasieTca Hanboace BaxHon. Bor ocnoBuaa ¢opma xomaHAabt PRINT s3uika SMALL
BASIC:

PRINT <cnucox apryMecHTOB>

A€ <CIIHCOK apryMEHTOB> MPEACTABARCT cobon mepeucHb mney 1X, 3aKAIC 1}
B KaBLIYKH MW PAa3ACACHHLIX 3anNATHIMM MAKW TOYKOM ¢ 3anarton. Pyuxuus print(),
NPCACTABACHHAS HUKCE, ABASACTCA anaaorom xomaHabt PRINT sa3sbika BASIC. Obparurc
BIHMMAHKE, YTO NEYaTh BLINOAHAETCA B Teae uukaa do-while, ycaoBuem 3aseplueHua xoToporo
ABASIETCA BLIBOA 112 NEYaTb BCCIO CNHUCKA apryMCHTOB KOMaHABL.

/* NpocteAmwan sepcwn onepatopa PRINT */
void print()
{

int answer;
int len=0, spaces;
char last_delim:
do {
get_token(); /" noayunTe CaeaAyouwA JnemewT cnucka */
1f (tok == EOL || tok == FINISHED) break;
1f (token_tipe == QUOTE) { /* 270 cipoxa */
printf(token);
len += strlen(token),
get_token();
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else { /* aro supazewue */
putback();

get_exp(8answer);
get_token():
len+= printf("%d", answer);

last_delim = *token;
if (“token == ;) {
/* Buuucaewne wwucaa npobearos npw Nepexoae x cAaesyomed
18byanuun */
spaces = 8-(len X 8),
len += spaces; /* cmewenwe na OAMy tabyasywo */
while (spaces) {
printf(™ ");

spaces--;
else 1f (“token == ', '); /* wuvero we aenave */;
else {f (tok !'= EOL 88 tok 's FINESHED) serror(0);
} while (*token == ";' [| *token == ' "):
if (tok == EOL || tok == FINESHED) {
(f (last_delim '= °* * &8 last_delim != *,°)

printf("\n");
else serror(0); /* Orcytcrsyer pajaeauters °/

}

Komaiaa PRINT mMoxeT 6bIThb HCNOAbL30RaHa AASl BLIBOAA CIIHCKa IEPEMCHIIbLIX H
CTPOYHBIX KONCTAaNT Ha Jkpai. Ecai ABa 2AeMCHTA pa3AeAciLl 3alATOW, TO MX 3HAUCHHS
BLIBOAATCA 11a NcwaTb 6ea npobeaons (xouxateHnpyrorca). Ecan xe ABa 2aeMcuiTa pasacacunt
TOUKOHM C 3alAITOM, TO BTOPOH JACMENT BLIROAHMTCA HAUWHARA, CO CACAYIOULCH MO3HILHH
'raGyAmmu. EcAM cnMcox 7AEMEIITOB 3aKaHYWBACTCA 3anNfATON HAH TOMKOM C 3anATOH, 10
MICPCXOA 112 HOBYIO CTPOKY HC HLIOAHAETCS.

MpuBCACHIbIC HUXE NPHMEPLI BbI3OBYT MEYaTh AAHHbIX C HOROH CTPOKH:

PRINT X; Y; “3T0 CTPOKA™
PRINT 10 / 4
PRINT

®ynxuma priot() Henoab3yeT GyHkuwuio putback() AAf BO3BpaTa ACKCCMbI BO BXOAHOM
notox. [IpHuMIION 3ITOro SABAACTCA TO, YTO MPEXAE, UEM HauaTh ME4aTh CTPOKM,
3aKAloHemion B ckOOKM, HMAM  UMCAOBOrO BhlpaxeHHs, ¢ynxuus print() Aoaxua
p AH3HPOBaTB CACAY n o2 T cnucka aprymenToB. Ecam cacaywoutnit sacment
ABAACTCA BLIPA , TO MNEPBbIH YACH BLIPAXCHHA AOAXEeH 6bITb nomeuicn obpamio Bo
BXOAHOM MOTOK, TaK Kak B MPOTUBIIOM CAy4ae allaAH3aTOPY HE yAacTcs xoppexTHO obpaboraTn
ITO BbipaxciiMe.

Komanaa INPUT

B sa3bixe BASIC xomauaa INPUT wucrnioab3yercs AAS  UTEHHS HHOOPMAUMH C
KAJBHATYpPbl H COXp A ce B nep x. Ona umeeT ABa OciOBHbIX dopmata. [Mepnbin
(OpMaT KOMaHAbLI BbLIBOAMT MapKCP OXHAAIMA BBOAA AaHHbLIX ('”’) H NCEPEBOAMT BCIO
HPOrpaMMy B OXHAAHHE BBOA3 AaHIIbLIX:

INPUT <umsa nepemenno™>
BTopoit ¢opMaT MPHBOAHT K 0TOGp > 11a IKPAHE CTPOKM CHMBOAOB, MOCAC 4ero
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OXHAACTCH BHOA AAHHBIX:
INPUT "<cHMBOABHAaR CTPOKa>" <HMs TIEPCMEHIION >
Oyuxumns input (), NpUBEACIIAA HHXE, PCAAN3YCT KOMaHAYy si3bikxa BASIC INPUT.

/* Npocredwan sepcun onepatopa INPUT */
zo!d fnput()

char str[80), var;
int §;

get_token(); /*AHBAM3I HaAWuMA CuMBOABHOA cTpOKM */
1f (token_type == QUOTE) {
printf(token); /*EcAw cTpoka ects, nposepxa sanaton */

get_token():
if ("token te * ') serror(l);
get_token();
else printf(”? "); /* B npotusnom cayvae otabpazewue "? "*/
var = toupper(*token)-"A’; /* BuuuCAEHUE WHAEKCA MACCHBA umew °/
scanf("Xd".&1); /* Urewue BXOAHMX AdHHWX */
variables(var) = §i; /* Coxpanenwe ux */

Pabota GOYHKUHH CTaHeT SICHOM M LIOHHTIHON 110CAC YTCHHUN KOMMCHTapHCH.

Komanaa GOTO

Ceit4ac BbI YBMAMTC PEaAM3aLLHIO OAHOWM W3 CaMbIX (IPOCTBLIX KOMaNA, HO B TO Xc
BPCMA  AOBOABHO CAOXHOM AAR pa3paboTumka. B sanike BASIC ocHoBHOM opmon
NpPOrpaMMHOIro ynpaBACHHA ABAACTCA koMmanaa GOTO. B ctanaapre sizoika BASIC obbexToM,
Ha KOTOpbIt AOAXCEH yka3biBaTb GOTO, saBAscTCH 1OMep CTPOKM. DTOT TPAAMIMONHLIN
IOAXOA coxpauscTes u 8 aA3vike SMALL BASIC. Oamnaxo, SMALL BASIC ne Tpcbyercs
HyMCpoBaTh KaxAyio cTpoky. HoMep cTpoku 1Eo6X0AMM TOABKO B TOM cAydae, €cAM Ha Hec
ccbiaaeTca xoMaaa GOTO. Ocnovton ¢opmaT koManabl GOTO npeAcTaBAEH HUXE:

GOTO <uomcp cTpoxu>

OcHOBIOM CAOXHOCTLIO pcaan3aitun oicpatopa GOTO HBANCTCH TO, YTO OH AOAXCH
103NB0AATDL COBEPUIaThL MEPEXOALI KaK BHW3, Tak M BBCPX MO NporpaMMe. AAR YAOBACTBOPEHUA
JToro TpcboBanms HeobxoAMM Mexann3M, KoTophin Obi tipocMaTpHBaA nporpamMy, Bbibupas
KaXAylI0 METKY W fomewtaa ec B Tabauuy, coacpxaulyio xak HMS METKM TaK, H YKa3aTcAb
cc pa3MewicHua B nporpammc. Taxas Tabanua onpeacAena HHUXC.

struct label {
char name[LAB_LEN]); /* wua merxw */
char *p; /* yxaszareas wa mecto pasmewenus 8 nporpamme */

b
struct label label_table(NUM_LAB);
GyHKUMA, KXOTOpas MPOCMATPHBACT (IPOrPaMMY M RBLIGMPAET KaMAYl METKY AAS

pa3meuteuus ce 8 Tabaunue, nast Tca scan_labels(). Ona u oc 1€ [I0AACPXHMBaAIOWNC eC
DYHKILMH NPUBEACHbI HHUXE.

/* Nouck ecex metox */
void scan_labels()

register int loc:
char *temp;
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label_init(); /* obuyaewwe Bcex metox */

temp * prog: /* 33nuCe yxa3aTeal H8 HAWAAO NpoOrpamMy */
/* Ecaw nepsan aexcema §8Ara RBARETCA meTkod */
get_token();
lf(token type==NUMBER} {

strcpy(label table(0) .name, token);

label tlble[O] p=prog;

find_eol();
do {

get_token():
1f(token_type==NUMBER) {
loc-qet next_label(token);
1f(loc == -1 || Yoc == -2) {
(loc == -1) ? serror($):serror(6);

strcpy(label_table(loc] .name, token);
label_table[loc]).p = prog: /* rexywud yxasareas nporpammu*/

/® EcAu CTpOKa He noMeuewa, Nepexoa k Caepryomed */
1f(tok!=EOL) find_eol():
} while(tok != FINISHED);

prog = temp; /* BOCCTaHOBUTH HBuBABHOE 3HaueHwe*/

/* WMUUMBAM3IBUMA MACCUBA XPAHEHUS METOK.
Mo COrA3wenun MR HYACBOA METKW YKAlwBaET, 410
ABHHAR NO3UUWA MACCHBA We ucnoAblyerca */
void label_init()

register {nt t;
for(t=0;t<NUM_LAB;++t) lable_table(t]).name[0]="\0";

/* Nouck wauaaa caepyomed CTpoku */
void find_eol()

while ("prog!='\n" && *prog!="\0') ++prog;
if (*prog) proge+s;

/* Bosspamaer uwaexc caepayomed CBO6OAMOA NO3uuMu B Maccwee
MeTOK. JudueHue -1 yx33uBAET WA NEPENOAHEHWE MBCCHBA.
Jnauenue -2 yxaswsael Ka Ay6AupoBanue umen metox */

get_next_label(s)

char *s;
register int t;
for (t=0;t<NUM_LAB;++t) {
if (label t.blo[t] nlme[O] == 0) return t;
1f(Istrcmp(label_table[t).name,s)) return -2; /* aybas */

return -1;
®yuxuma scan_labels() coobuact o aByx THRax owmbox. [epebit - 3To Aybanpytoume

meTxu. B aabike BASIC (xax M B GOABMIMHCTBE ApYrux A3bikoB) He MoXeT 6bITb AByx
OAMHAKOBbIX MeTox. BTopow THm 6k - 3TO Nepenoa Tabanub MeTox. Pa3mep
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TabAuubl onpeaeacH ¢ nomouwibio Maxpoonpeacacuua NUM_LAB. Bl MoxeTe M3MENUTL Cro
B Ty MAH MHYIO CTOPOHY.

Tabauua MeTOX CTPOMTCA OAMH pa3, U BbINOAHeHHUe fepexoaa GOTO BbLINOAHAETCA C
noMowbo QyHXUMH excc_goto(), NPUBEAEHHON HHXC.

/* Peaausauun onepatopa GOTO */
void exec_goto()

char *loc;

get_token(); /* noayuure merxy nepexoas */
/* Nouck MeCTONOAOXenus METKM 8 nporpamme®/
loc = find_label(token);
if (loc == *\0')
serror(7); /* Merxa we wanaewa */
else prog=loc: /*NporpamMMa HAYaAA BHNOAHATCA we C WANBAA"/

/* Nomck mecTonoaozewuna meTku. HOAL 80O3IBPAMBETCA, ECAM METKE
He WAAAEHA; B NPOTHBHOM CAyYde 803BPAWAETCA yra3aTeab Ha
MECTO, rAe PACROAOZEHA METKA */

char *find_label(s)
char *s;

register int t;
for (t=0;t<NUM_LAB;++t)

1f (!stremp(labe)_tabel(t) .name,s)) return label_tabel(t).p:
return ‘\0°;

}

Bcnomorateabnan ¢yuxuus find_label(), noaywan meTxy, muer ec B Tabauue MeTox
W BO3BpamlacT yxasaTeAb Ha Hee. Ecau meTxa He oGuapyxeua. Bo3BpalllaeT, 3Hauenue null.
Ecan aapec ne null, To on np Tcn Prog, YTO BbI3bLIBACT BbIMNOAHEHHE TOH
cTpoKkM, KoTopan bGblaa moMeuena METKOW. (I'lommre O TOM, YTO yXa3aTEAb Prog ONUCLIBACT
NYyTh BLUIOAIEHHUA CUYWTaHHOH nporpammbl). Ecan yxasaTeab uc obuapyxen, To BblaaeTcs
coobuteHHE O TOM, YTO METKAa HEONPCACACHA.

Onepatop IF

Hurepnpetatop SMALL BASIC obpabaTbiBact onepatop IF B coorBeTcTBMM CO
cTaHAapToM s3bixa BASIC.

op="token;
get_exp(8y); /* noayuurs npasoe swpazewue */
/* Onpeaeaeune pesyabtara */
conds=0;
switch(op) {
case '=':
{f(x=»y) cond=l;
break;
case ‘<’:
1f(x<y) cond=l;
break;
case ‘>':
if(x>y) condel;
break;

1f(cond) { /* ecam ucruwa, 10 nomck wyzworo IF */
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get_token();
1F(tok ! =THEN) {
serror(8):
return;
} /* B npotueHOM CAyuae NpOrpamma NPOAOAXaETCS CO
caesyomed cTpoku *

else find_eol(); /* nouck CTpoku NPOAOAZEHMA nporpammm */

}

®ynxuus exce_if() BLINOAHSETCA cAcayiomuM obpa3om:

BLIUHCARETCA 3HAUCHHE AEBOrO BLIPAXCHHA.

CYMTBIBaCTCS ONECPaTOpP CPaBHCHHSA.

BbIMHCASICTCR BCAHYHMHA TIp 0 Bbipa. f.

BbINOAHSETCA Ollepauusi CPaBHCHUSA.

EcAu ycAoBHe ABARCTCA UCTHHON, TO BbinoansicTcs nouck THEN; s npotusiom
cayuac, find_col BbINOAUSICT NCPCXOA HAa HAYAAO CACAYIOLIEH CTPOKH.

NEaWwN =

Huxa FOR

Mpobaema ob6paboTku unuTepnpcTaTopoM onepatopa uuxaa FOR, Bxoasutero s cocras
oncpatopa BASIC, pcuiena B HauieM cAydac AOHOABIO OpHUIrMHaAbHO. OcHOBHOW (opmMaT
onepatopa nuxaa FOR caeayrlowmn:

FOR <HMA ynpaBASitolICA 1ICPCMCHITON > =<iiay. 3naudcHue >TO<xon. 3naucimne>

HOCACAUBATEABHOCTD OlIEPaTOPOL

NEXT

Bepcusn onepatopa FOR, noascpxusacman untepnpetatopom SMALL BASIC, peaansyer
UMKA C MOAOXHTCABHBIM TPOPAlILCHIKEM PaBHLIM 1 Ha KaxAylo HTcpaumio nuxaa. Mapamerp
STEP mHe noaacpxuBacTcs.

B siabikc BASIC, TouHo Takxe xak M B CH, AONYCKAaCTCA BAOXCHHOCTL uukaa FOR.
OCHOBHOM  HM3IOMHMHKOM, TPH  PCaAM3allMKH  ITOFO  ONCPaTOPa, €  TOYKH  3pcHUA
nporp Ta-npod aAa, SIBASIETCA COXPaHCHHMCE HIIPOPMAUHH O KAXAOM BAOXCHHOM
IIHKAE CO CCbIAKOM Ha BHCIUHMA UMKA. AASl PCaAH3aUMH ITOM MAACHBKOM, HO BCE-Tak
3aKOBbIPKM (TPYAMOCTH BCCIA2 PaAyIOT HACTOSHX MPOrPaMMUCTOB-MYXUYHH), HCIIOAB3YCTCS
CTEXOBam CTPyKTypa, KoTopaa paboTacT cacaytouum obpazom: Hauaro umkaa, undopmauns
0 3HaYCHHH YNPaBASIIOUIEH MCPCMCHHON LUMKAZ M €C KOHEWNOM 3Ha4YCHHM, 3 TaKXC MECTO
PACMOAOKCIIHA 1IHKA2 B TEAC MPOrpaMMbl 3aHOCATCA B cTek. Kaxabim pa3, NPH AOCTHXCHHH
onepatopa NEXT, U3 cTexa H3BACKAETCA HHGOPMAUHA O 3HA ynpasa nep
3aTeM € 3HAYCHUC MEPECYHTLIBACTCA U Cp TCA ¢ K 3Ha 1ukaa. Ecan
3HAUCIIHC yNPaBASIOUIEH TCPEMCHHOM UHMKAAQ AOCTHIAO CHOEFO  KONCHHOIO  3Ha4CHUS
BLIMOAHCHHC UHKA2 TPEKPAULACTCA M BLINOAHACTCR ONCPaTOP HPOrPaMMbl CACAYIOUMH 32
onepatopom NEXT. B npoTunHOM cAyuae, B CTCK 3aHOCHTCA HOBas HMHGOPMaUMS M
BLIIOANCIIME UHKAA HAYMHACTC] C cro Ha4vaaa, Takum xe obpasom obecneunsacrcs
HMUTEPNPCTAILHA H BLINOAHEHHC BAOXCHHbLIX UHKAOB. B cTexonoAobiion cTpyxType Baoxeinibix
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nuKAoB xaxAbit FOR AoAaxeH 6bITL 3akpbiT cooTBCTCTBylownM onepatopom NEXT.
AAn peaau3saumu oncpatopa unkaa FOR cTex AOAXCII HMCTBL CACAYIOULYIO CTPYKTYpy:

struct for_stack {
int var; /* cuetuuk uwxaa */
int target; /* xoweuwoe 3jnauewwe */
char *loc:

} fstack [FOR_NEST); /* cvex aan uwxaa FOR/NEXT */
int ftos; /* uwaexc wavaaa crexa FOR */

3uaucuuc maxpoca FOR_NEST orpaHMuMBacT ypoBCHbL BAOXCHHOCTH uHkaa. ([o
YMOAUAHHIO AonycKacTes 25 yp " naoxchiocTw). Mep an ftos Bccraa mMceT 3Hadcume
MILACKCA 11a4aAa cTexa.

Aast obpaborku cTcxka Bam nonasobsaTcs abc dynxuuu fpush() u fpop(), xoropuic
HPHIBCACHBI HHXEC.

/* NomecTuts Jaement 8 ciex */
void fpush(i)
struct for_stack i;

if (ftos > FOR_NEST)
serror(10);

fstack (ftos)=i;
ftoses;

struct for_stack fpop()

{
ftos--;
1f (ftos < 0) serror(ll),
return(fstack [ftos]):

}

HTak, nOCAC TOro, Kak Bbl 1IOAYYHAH HOIMOXHOCTH O31IAKOMHTBLC CO  BCCMH
HCODXOAHMBIMH  BCMOMOraTEABHLIMH  QYIKIMAMH, MPHBCACM  HOAILIM  TEKCT  QYHKUHH,
pcaaun3yioutci onepatopsi FOR u NEXT.

/* NpocreAman peaamlaumn onepatopa uwxaa FOR */
void exec_for()

struct for_stack 1;
int value;

get_token(); /* uremue ynpasanomen nepemewnon */
if (isalfa("token)) {

serror(4);

return;

}

§.varstoupper(token) - 'A'; /* coxpawum uwaexc */
get_token(); /* uTewne cumBoAa pasencriea */

if ("token 1= "=) {

serror(3):
return;
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get_exp(&value); /* noayunTs nauaabwoe 3nauewwe */
variables(1.var] = value;

get_token(),
1f (tok !'= TO) serror(9); /* utewne w awaans 10 */

get_exp(&i.target); /" noaywnTs xoweuwoe Inauewwe */

/* ECAW umKA BWNOAWAETCA NOCACAHMA PAa3, NOMECTHTL UHGOPMAUMD
8 crex*/
if (value >= vartables[1.var]) {
f.loc = prog;
fpush(i);

else { /" nponycTutn sech umka ueauxkom */
while(tok !'= NEXT) get_token().

)

/* Bunoawewne onepatopa NEXT */
void next()

struct for_stack 1:
1 = fpop(): /" urewne ungopMauuu 0 unxae */

variables(i.var]++. /* yaeauuenne nepemennoR’ umsaa °/
if (variables{i.var] > i.target) return: /° xoweu */
fpush(1): /* 8 NPOTHBHOM CAyuae 38NOMHUTL wwOpMAuMD */
prog = { loc: /* uwxa */

}

Kaxk umcito paboTacT 2Ta 1OANPOrpaMMd, BIOAHC ACHO H3 KOMMCHTApHCB K 1cH.
CACAYCT 3aMCTHTB, YTO aHaAM3 H2 BO3MOXHOCTb HLIXOAZ W3 UKKAA 110 oncpatopy GOTO
B A3HHOM cAy4ac Hc BuinoansicTcs. MMoatTomy ucnoassopaune GOTO B Teae unxkaa Moxer
HPUBCCTH K MCKAXCIHMIO COACPAHMOI'0 CTCKa, YTV B OLUICM-TO HC XEAATCABLHO.

Peuticiime npobacmbl  pcaan3aitun unkaa FOR ¢ noMoutbio NpUMCHCHUR CTEKUHLIX
CTPYKTYp SIBASICTCA, B 0OLICM CAYHaC, THITHUHLIM AAR PEAAH3ALUMK LIMKAHYCCKMX KOHCTPYKILHH.
Tax xak uuTepnpetaTop SMALL BASIC uc (I0AACPRMBACT APYIMC THIILI UHMKAHHCCKHX
KOHCTPYKIMH, TO Bbl MOXCTE CaMOCTORTCABHO Pa3paboTaTh IMOANPOrpaMMBLI pcaAn 3altui
uuxaos WHILE u DO-WHILE. Kak #h1 cMOXCTC YRHACTB B CACAYIONICM flaparpagde, cTeKonble
CTPYKTYPil MCIIOABL3YHO1CA (1P PCaAM3allid M APYIMX KOHCTPYKItMH TPOrpaMMHpOBalIMs,
AOIYCKAIOMKUX BAOKEHHOCTD.

Onepatop GOSUB

XoTsi BASIC He 1HOAAEPKMBAET OTACABIILIC MVAMPOTPaMMbI, HO HMCCTCH BO3MOXIIOCTL
BLIBBATH OTACABHbLIC HacTH POrpaMMbl ¢ HOMONLLIO ofiepaTopa GOSUB u BepiyThes M3 mee
¢ nomombio onecpatopa RETURN. Ocuoniton gopmort GOSUB-RETURN sinareTcst cAcaylontas:

GOSUB <uomcp cTpoxu>

<uoMep CcTpoKH >
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TCAO NOANPOrpaMMbi

RETUR&

BbizoB noanporpaMmbt  TpebyeT Hcnoab3oBanus cTexa. OueRHAMO, uTO 2ITO
PCaAM30BaTL B AAHHOM CcAyvac npoue, 4eM AAR oncpatopa FOR notomy, 4To xaxaomy
oncpatopy RETURN coorBeTcTByeT cBoit GOSUB. Onmcanue crcka GOSUB roxa3aHo Huxe.

char *gstack [SUB_NEST]; /* crex noanporpawm */
int gtos; /* wwaexc sepxwed wactu ciexa */

®yHxunna gosub() H BCMOMOraTeABHbLIC NPOrpaMMbl NPHACACHLI HHXC.

/* NpocreAman peaawsauwn onepatops GOSUB °/
void gosub()
{

char *loc;

get_token();

/* nouck merxw obpamenun */

loc = find_label(token);

1f(loc=="\0")
serror(7); /* merxa we wadaewa */

else {
gpush(prog); /* 3anomuum 4ecTo, KyAa HaAC BepHyTwcR */
prog = loc; /* crapt nporpammu c touku loc */

}

/* Bospar w3 noanporpammu */
void greturn()

) prog = gpop();

/* Nomectute Jaement 8 crex onepatropos GOSUB (noanporpamm) */
void gpush(s)
char *s;

gtos+s+;

if(gtos == SUB_NEST) {
serror(12);
return;

gstack [gtos]es;
/* BuTOAKMYTL 3AeMeHT W3 cTexa onepatopos GOSUB (noanporpamm) */
char *gpop()
if(gtos==0) {

serror(13);
return;

return(gstack[gtos--]);
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KomaHaa GOSUB pa6oTacT cacayrousm obpa3om. Texyutece 3HaUCHHE prog noMculacTes
B crek GOSUB. 3arTcM prog MpPHUCBAHBACTCH aApcc CTPOKH, € KOTOPOH HauMHaeTCs
NoANporpamMMa, H Ha TCA BbINOA noanporpammbl. Koraa Bcrpeuwactes RETURN, n3
ctexa GOSUB BbITaAKHBACTCA OHCPEAHOC 3HAUCHHUC H MPHCBAHBACTCA Prog. AaAcC BLIMOAHCHHE
NPOACAXACTCS CO CACAYIOULCH CTPOKH mocac oncpaTopa GOSUB. Oncpatop GOSUB Aonyckaer
BAOXCHHOCTD.

IMoARuii QafiA HHTepnpeTaTopa

Bce TexeThi SMALL  BASIC, HcxaloWasi TCKCTbI  CHHTAKCHUCCKOrO aHaAM3aTopa
BbIPAXCHUH, NPUBCACHBLI HMXE. BaM HCODX0AMMO OTKOMNMAHPOBATH (halABI HHTEPNPCTaTOPa
H aHaAHW3aTopa, a 3aTCM OTPCAAKTHPOBATL MX.

/* Munumaavnwh BASIC-unwtepnpervavrop */

#include <stdio.h>
#include <setjmp.h>
#include <ctype.h>
#include <math.h>

#include <stdlib.h>

#define NUM_LAB 100
#define LAB_LEN 10
#define FOR_NEST 25
fdefine SUB_NEST 25
#def ine PROG_SIZE 10000

#define DELIMITER 1
¢define VARIABLE 2
#def ine NUMBER 3
#define COMMAND 4
¢define STRING H
#define QUOTE 6

fdefine PRINT 1
#define INPUT 2
tdefine IF 3
¢define THEN 4
¢define FOR S
fdefine NEXT 6
#define T0 ?
#define GOTO B
#define EOL 9
#define FINISHED 10
#define GOSUB 11
#define RETURN 12
#define END 13

char "prog; /* COAepIMT Bwpazeuwe AAR anaaula */
jmp_buf e_buf; /* coaepxut cpreay aam longjmp() */

int variables(26)= { /* 26 nepemennwx noaviomatess A - 7 */
0,0, 0 0 0 0 0, 0 0,0,
0,0, 0,00 0, 0 0, 0 0,

)0.0.0.0.0.0

struct commands { /* Npocmotp Ta6auuw xADueswx croe */
char comand(20);
char tok;
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table[] = { /* Komauaa pOAzna BBOAMTCA nponuCHuMW */
“print” PRINT, /* Gyxsamu 8 3Ty vabawuuy */
“{nput”, INPUT,

AL LF,

“then”, THEN,

“goto”,GOTO,

"for”,FOR,

“next” NEXT,

“to”,T0,

“gosub”,GOSUB,

“return” RETURN,

“end”,END,

"" END /* Mapxep xowuas vabauuw */

b

char token(B0]:
char token_type, tok;

struct label {
char name[LAB_| Ltﬂ]
char *p; /*

|5
struct label label_table[NUM_LAB];
char *find_label(), *gpop():

struct for_stack {

1nt var; /* nepemewnan cuevuuxa */

nt target; /* xoweunoe suauewue */

char *loc;
} fstack [FOR_NEST): /* cvex umxaa FOR/NEXT */
struct for_stack fpop():

char *gstack [SUB_NEST); /* crex onepartops GOSuB */
int ftos; /* wuaexc wauaaa crvexa FOR *
int gtos; /* wwaexc wawaaa crexa GOSUB */

void print{), scan_labels{), find_eol(), exec_goto():
vord exec_if(), exec_for(), next{), fpush(), input():;
void gosub(), greturn(), gpush{). label_init();

main(arge, argv)
int argc:

char *argv().

{

char in(80);
int answer;

char “p_buf:
char *t;

if(argct=2) {
printf("HcnoassyAte gopmar: run <filename>\n");
exit(l);

/* Buaeaenwe namaTu AAR nporpammw */

if (1{p_buf=(char *) malloc(PROG_SIZE))) {
printf(“Owubca npw swaereHnu namatu “);
exit(1);

/* 3arpyixa nporpammn AAR BunOAnexwa */

1f(!1oad_program(p_buf,argv(1])) exit(l);

1f(setjmp(e_buf)) exit(1); /* uuuuwaamrauun Gyeepa
HEAOKAALHUX Nepexoaos */



236 HIMN® "U.BK. - COPT". Tcacdonbi: 311-52-08, 936-50-67, 135-57-41

prog = p_buf;

scan_labels(): /* noucxk werxu 8 nporpamme */

ftos = 0; /" wuuunaandauws wwaecs crexa FOR */

gt?s = 0; /* wnuuMaANIBUNR wHAECS cTexa GOSUB */

do

token_type = get_token():
/* nposepxa ua onepartop NPUCBANBAWWR */
if (token_type==VARIABLE) {

putback(); /* sosspar nep. obparno 8o sxoAwoA notox */
assignment(); /* Aoazew Guto onepatop npuceausswua */

else /* 310 xomawas */
switch(tok) {

case PRINT:
print();
break;

case [F:
exec_if():
break:

case GOTO:
exec_goto();
break;

case FOR:
exec_for():
break;

case NEXT:
next();
break;

case INPUT:
fnput();
break;

case GOSUB:
gosub():
break;

case RETURN:
greturn():
break;

case END:
exit(0);

} while (tok 1= FINISHED):

/* 3arpysxa nporpammu. */
load_program(p, fname)
char *p:

char “fname;

FILE *fp;
int i=0;
1f(!(fp=fopen(fname, "rb"))) return O

ie0;
do {
*p = getc(fp):
44 e
} while(1feof (fp) && 1<PROG_SIZE):
*(p-2) = '\0°; /* cuMBOA KOWU3 Npcrpammy */
fclose(fp);
return 1;

/* Npucsausanne nepemennofd 3navenun */
zssignment()
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int var, value;
/* NoayuuTs uma nepemennod */
get_token();
|f(l(sn|phc( token)) {
serror(4); /* 3to we nepemennan */
return;

/* euumcaenne uwaexca nepemenwod */
var = toupper(*token)-‘A’;

/* noAyuuTbL 3HaKk pasewcres */
get_token();
1f(*tokent='=") {

serror(3);

return;

/* NOAyYMTb 3HaYewwe, npucBaemoce nepemewwod */
get_exp(&value):

/* npucBouts 210 3Mauewwe */
variables(var] = value;

}

/* Npoctedwan peaaulauwn onepatopa PRINT */
void print()
{

int answer;
1nt len=0, spaces;
char last_delim;

do {
get_token(); /* noayuuts caesyomuA daemewt cnucka */
1f(tok==EOL || tok==FINISHED) break:
1f(token_type==QUOTE) { /* 210 cTpoxa */
printf{token):
len += strlen(token);
get_token();

else { /* ato aupaxewwe */
putback():
get_exp(8answer);
get_token();
len +=printf("%Xd"”., answer);

last_delim = *token;

if("token==';") {
/* Buuncaenune wucas npobeaos npu nepexoae x caesyowed Tabyamyun*/
spaces= 8- (len X 8):
len += spaces; /* exaovan nosuuwo tabyasywu */
while(spaces) {
printf(” =)
spaces--;

else 1f(*token==’,"); /* uuuero ue aerars */
else if(tok!=EOL && tok!sFINISHED) serror(0):
} while (*token==":;' || *token==',");

1f(tok==€0L || tok==FINISHED) {

1f(last_delim '= ;' & last_delim != ‘' ') printf("\n");

else serror(0); /* orcyrcrayer ', wam °; */



238

HO® "U.BK. - COPT". Tcaegonunt: 311-52-08, 936-50-67, 135-57-41

)
/* Nouck scex wetox */
void scan_labels()

int addr;
char *temp;

label_init(); /* obuyaeune scex mwetox */
temp = prog: /* COXpawum yRa3aTeAb HA HAYAAO NPOTpamMb”/
/* Ecan nepsan aexcema §adra ecTe werxka */
get_token();
if(token_type==NUMBER)
strcpy(label_table(0) .name, token):
label_table(0]) .p=prog;

find_eol():
do {
get_token():
1f(token_type==NUMBER) {
addr =get_next_label(token):
if(addre=-1 || addr==-2) {
(addre=-1) ?serror(5):serror(6),

strcpy(label_table(addr] .name, token),
label_table[addr].p = prog, /* Texyuwi yxajateas nporpammw */

/* ecam CTpoKa He nomevewa, TO NOWCK CAeAyoued */
1f(tok!=EOL) find_eol():

} while(tok!=FINISHED):

prog = temp; /* coxpawum opuruwaa */

/* Nomck nauana caeayowed crpoxu */
void find_eol()
{

while(*prog!="\n" &8 *prog!=‘\0') ++prog,
if(*prog) proge+s;

/* Bosepamaer unaexc ewa caeAyomyo c80o6oanyo no3mumo
Haccuea meTok. -1, ecan maccue nepenoaxew.
-2, ecan Aybamposauue metox. */

get_next_label(s)

char *s;
register int t;
for(t=0;t<NUM_LAB;++t) {

1f(1abel_table(t] .name(0])==0) return t;
if(1strcmp(label_table(t) .name,s)) return -2; /*ayban*/
}

return -1;

/* Nouck cTpoku No w3BECTHOA meTxe. 3nauewwe 0 solspamaercs,
€CAW METKA He HAAAEHA; B NPOTMBHOM CAywae BO3lBpamaeTca
YK333TEAL HE NOMENYEHHYD CTPOKY NPOTPaMMN */

char *find_label(s)
char *s;

register int t;
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for(t=0; t<NUM_LAB; ++t)
if(1strcmp(label_table(t]) .name,s)) return label_table(t).p:
return ‘\0°; /* cocroanue omubrn */

/* Peaausauun onepartopa GOTO */
void exec_goto()

char *loc;

get_token(); /* noayuwurs metxy nepexoas */
/* Nouck mecronoaoxewun merku *
loc = find_label(token);
1f(loc=="\0")
serror(7); /* werka we obwapyzewa */
clse prog=loc; /* CTapt NPOrpaMMu C yKa3awwod Touku */

/* WHMUMBAMIAUMA MACCHBA XpawewwA MeTox. Mo AOroBOPeHHOCTH
HYAEBOE 3HAYENWE METKM CHMBOAMIMDYET NYCTyo AYeAxy maccues */
voild label_init()

register int t;

for(te0; t<NUM_LAB:; ++t) label_table(t] .name(0]="\0";

/* Peaansauun onepavopa IF */
void exec_if()

int x , y, cond;

char op;

get_exp(8x); /* noaywute aesoe supazewue */
get_token(); /* noaywute onepatop */
1f(Istrche("e<>", *token)) {

serror(0); /* weaonycrumwa onepatop */
return;

op=“token;
qet_exp(8y); /* noayuurs npasoe supaxewue */
/* Onpeaeaenne pesyasrata */

sond=0;
switch(op) {
case ‘=‘:
1f(x=ey) condel;
break;
case ‘<’:
1f(x<y) condel;
break;
case '>":
1f(x>y) cond=1;
break;

if(cond) { /* ecau 3wauewwe [F “uctuwa” */
get_token();
1F(Tok1=THEN) {
serror(8);
return;
} /* uvaue, nporpamma BMNOANRETCA CO CAeAyomEA CTpoku */

else find_eol(); /* nouck Touku cTapra nporpammu */

/* Peaausauwn uwxaa FOR */
vold exec_for()
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struct for_stack i;
int value;

get_token(); /* noayunTs ynpasaaomyo nepemewnyo */
if(!1salpha(*token)) {

serror(4):

return;

i.varetoupper(*token)-'A’; /* coxpanuts ee wwaexc */
get_token(); /* noayuuTs 3uax pasewcrea */
1f("tokente's’

serror(3);

return;

get_exp(&value); /* noayuuto Hauaaswoe 3nauewne */
variables(i.var]=value;

get_token();
1f(tok!=T0) serror(9): /* ecaw wee wawau T0 */
get_exp(&1.target); /* noayuute xoweuwoe 3wauewwe */

/* ECAM UMKA BUNOAMAEBTCR NOCAGAHKA DPA3, NOMECTMTH
wu@opmauwe 8 crex */
tf(value>svariables(1.var]) {
i.loc = prog:
foush(1):

else /* npony<Tute seco uwea */
while(tok!=NEXT) get_token();

/* Peaauzauwn onepatupa NEXT */
void next()

struct for_stack i;
1 = fpop(): /% ulewue wW@OpMaUWM O uuxAe */

variables(i.var]++, /* yseauuewue ynpasasomed nepemenwocd®/
1f(variables(1.ver)>i.target) return; /* xoweu uwxaa */
fpush(1); /* wwaue, coxpawuts wx@opMauwo 8 crexe */
prog = 1.loc; /% umka */

/* Nomecturs ww@opMauwo e ciex FOR */
void fpush(1)
struct for_stack i;

1f(ftos>FOR_NEST)

serror(10);
fstack[ftos)=r;
ftoses;

}
struct for_stack fpop()
{

ftos--;

if(ftos<0) serror(1l);
return(fstack(ftos));

/* Peaawdauwn onepatopa INPUT */
void input()

char str(80]), var;
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nt 4

get_token(); /"npocmarpwsaerca ecau cymecreyer CTpOKAa CuUMBOA0B®/
1f(token_type==QUOTE) {
printf(token); /* ecan A8, 10 ee neuarts u kOWTpOAB ‘,' */
get_token();
1f("tokent=", ") serror(l);
get_token();

else printf("? "); /* swaava cTpoku NO ymoauaHwo */

var = toupper(*token)-"A’'; /" NOAyuMTb KHAGKC WMENK nepeMewHOR®/
scanf("Xd",81); /* urewue 8BOAS Adwwwx */

vartables(var] = §; /* coxpawewue Aawwwx */

}

/* Peaawsauun onepatopa GOSUB */
void gosub()

char *loc;

get_token():

/* nouck metww Bm3osa */

loc = find_label(token):

if{loc=="\0")
serror(7); /" merxa we onpeaeaewa */

else {
gpush(prog); /* 38nOMWUM MeCTO, kyaAa sepwemca */
prog = 1oc; /* Crapr NPOrpaMME C YK33AWWOR touku */

}

/* BolepaT w3 NOANPOrpamMmw, Bu3IBWHWMOA no GOSUB */
void greturn()

prog = gpop();

/* Nomemaer aawwwe 8 cvex GOSUB */
void gpush(s)
char *s;
(
gtoses;
1f(gtose=SUB_NEST) {
serror(12);
return;

}
gstack [gtos]=s;
}
char *gpop()
if(gtoses0) {
serror(13);

return;

return(gstack [gtos--]);

INpumep ucnoAnaoBanus unrepnperatopa SMALL BASIC

Teneps Bbl MOXeTe 3anyckaTh npocTeriine BASIC-nporpammut.
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PRINT "3ta Nporpamma AEMOWCTDHDYET BCE KOMaWAM."

FOR X = 1 TO 100

PRINT X, X/2: X. X*X

NEXT

60SUB 300

PRINT “Npueer”

INPUT H

IF H<ll THEN GOTO 200

PRINT 12-4/2

PRINT 100

200 A = 100/2

IF A>10 THEN PRINT “Bce wopMaawwo™

PRINT A

PRINT A+34

INPUT H

PRINT H

INPUT "310 rect”,y

PRINT HeY

END

300 PRINT "3ro noanporpamma’
RETURN

PRINT “3ra noanporpamma Aeuoncvpupycv srozenwwd GOSUB™
INPUT “Bseaute uncao: “,
GOSuB 100

END

100 FOR T = 1 TO I
X e X+l
GOSUB 150

NEXT

RETURN

150 PRINT X;
RETURN

print "Jra noanporpamma swuucamer obvem kyba *
input "Beeante AAuny Napeod cropoww: “, |
input "BeeanTe AAuMy BTODPOA CTOPOMW: ", w
input "Bseante aAuny Tpeted cropows: “, d
te)l*w*d

print "06vem pasew: “, t

PRINT "31a ApOrpamMmMa AEMOMCTIDHUPYE! BAOIEHWNE UMKAL'

FOR X = 1 T0 100
FOR Y = 1 T0 10
PRINT X v; Xx*¥
NEXT
NEXT

Pacminpenne BO3IMOXHOCTEH HHTEPNPETaTOPa

OCHOBHBLIM MNYHKTOM PaCIIMPCHUA YIKINIT MHTEPIIPCTATOPA M MX  MOAH(MKalHK
ABAAETCA OrpaHHUEHHOCTD €0 AHIL BO3MOXHOCTBI HIITEPNPCTHPOBaTHL A3LIK BASIC.
OcHOBIfasi Macca TEXHHYECKMX MPHEMOB, OMMCAHHLIX B JTOH I'AABC, MOXET MCIIOABL3OBATHCH
MPH CO3AAHHH HHTCPIPETATOPOB AAR Pa3AMUHBLIX [IPOIEAYPHBIX A3LIKOB 11POrPaMMHUPORANKUS.
MoToMy Bbi, B NPUHUMKIC, MOXCTE Pa3paboTaThb CBOH A3bIK, yUHTLIBAIOUIMIA BAUI BIIARIA A
NPOrpaMMHUPOBaHME H Balll CTHAB (1POrPAMMHPOBAHHS.
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AOMOAHUTEABIBIE KOMaHALI H COOTBETCTBYIOWNE WM OCIIOBHbIC (OPMaTbl ACKCEM
ofucalibl B J3TOM rAaBe. AAfl  HCMNOABL3IOBAHMA Pa3AHUHBLIX  AOMOAHHTEABHbLIX THMOB
MEPCMENHBIX Bbl AOAXHbI HCMOAB30BATH MacCHBbI CTPYKTYP AASL XP TaKkMX fep
OAJ10 H3 MOACH ITOW CTPYKTYpbl ACAXNHO HHAI P Th THN nep )H, 2 OCTAaABLHbIC MOAR
MPCAHA3HAUCHLI AAS XPAHEHHA 3HAUCHHA ITHX NMEPCMCHHBLIX. AAH UCMOAB3IOBAHHA CTPOHHbIX
ncpeMcHibIX BaM HE06X0AMMO ycTaHOBHTBL Tabauny ctpox. lMpocTehmmuM nyTeM pcaau3saunu
CTPOX (PUKCHPOBAHHOM AAMHDLI AIBAHETCH HCMNOAL3OBAIIUC (PHUKCHPOBaNIILIX YHACTKOB MaMATH
B 255 6aHT AAS pa3MCUICHUA CTPOK.

H nocACAHAA MbicAb: THMLI ONCPaTOPOB, KOTOPbLIC Bbl MOXETC HMHTEPNPCTHPOBATH,
orpaHMuciibl AHIlIL BalicH (GaHTa3IUCH.

1




I'nasa 8§

O MaHMIYJIMPOBAaHUMU 3KPAaHOM
M TeHepaluu 3BYKa

Ha BceM NpoOTHXEHHMM ITOM KHHIMH Mbl KaCaAWCh, B OCHOBIOM, TCX acncKTOB
nporpaMMupoBakus  Ha Cu, KOTOpbic MOIYyT  3aUNTCPECOBATB  MPOBCCCHORAABIILIX
NPorpaMMHCTOR, Ybe OCHOBHOC 3aHATHC NporpaMMupoBannc Ha Cu. Tax kax BO3MOXHOCTH
NporpaMMbl Mo B3AUMOACHCTBHIO C NOABL30BATCACM HacTO OrpalHUHBAIOTCH BO3MOXHOCTAMM,
MPEACTABACIIHLIMH B PAMKaX NOAb30BATCALCKOr0 HHTCPdCHCA, TO B ITOH FAABC COACPXaTCH
3aBCpUICHHbIC CBEACHMH, TaK CKa3aTh, OKOH4ATCAbHA# TOMKA 3PCHHUS 12 BO3MOXIIOCTbD M
ucaecoobpa3nocTh MaHHIY AMPOBAHMS C IKPAHOM AMCIIACH MPH pa3paboTke NOAB3OBaTEABCKOIO
uHTepdehca. OCHOBHOC BHHMAHMC B JTOW TFAABE YACASICTCH BOMpocaM oTobpaxchuus
Pa3’AHUYNBLIX (PParMCHTOB TEXCTA B  Pa3HbiXx WBETax. AONOAMHTCABIIO B I3TOH TAaBc
PacCMaTpPpHBAIOTCH HCKOTOPbIC APYrMC BOMPOCbI NPOrpaMMUPOBAHHH MOAB30BATCABCKOrO
uHTEpPCHCca TaKMC, KaK WIMEHCHHC Pa3Mcpa W )OPMbLI KYPCOpPa, CKPOAAMHI (MPOKPYTKa) HacTH
TEKCTa, COXPAHCHHC COACPXMMOro 3KpaHa B BHAC AHCKOBOro ranaa. Hcnoab3oBaHue co Bkycom
3BYKOBbIX BO3MOXHOCTEH KOMMNBIOTCPa MO3BOASICT B 3HAYMTCABHOM MCPC "OXHBHUTB" paboTy

MOAB30BaTCAS C BaliCH MPOrpaMMOW, a TakXc aKlUCHTHPOBAThb NOABL30DAaTCASI Ha
pRac TOB H CHTYyalMH, BO3HHK x BO BpcMsi paboTel. B cBi3M ¢ ITMM B raasy
BKAIOMCH naparpad, I z HOCTH MOAB30BATCAH M0 TICHCPAMK  3BYKOR

Pa3AMMHBLIX YacTOT M CO3AAHHIO Pa3AMMHBIX 3BYKOBbIX 3DQPCKTOB € HCNOAb3IOBAHUCM
AMHaMHWKa KOMMNbIOTCpa.

MoAnporpamMMbl, OMHCAHHbIC B ITOW FAaBE, HBASIIOTCH M - MbiMH. Onn
MOryT ¢yHxuuonupoBaTe Ha IBM PC, XT, AT, PS/2 # COBMCCTHMBLIX ¢ HMUMH MOACASIX.
BOABUWIMHCTBO M3 MOANpPOrpaMM TPeOYIOT HaAHUMS B BallicH KOHQMIYPaUMH KOMABLIOTCPA
UBCTHOrO AMcnacs (aaantcpa). EcAM Bbl MMCCTE HCCOBMECTHMDBIM C BbLILICNCPCUHCACHIIBIMK
MOACASIMH  KOMMNBLIOTEP, TO BaM  HeobxoAuMO 6GyacT BHccTH B NoOARpOrpaMmbi
COOTBETCTRYIOULHE H3MCHEIIUA.
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HcnoAb3oBanse uBeTa B TEKCTOBOM pexume

PaHce Bbl MOIAH BHACTB BECAHKOAENHbBIC, NPOPECCHOHAABHO ic nporp 1,
KOTOpbiC HC HCMOABL3YIOT UBCTOBbIC BO3MOXHOCTH. Kax Bbl yxe ysicHuau u3 [laasbi 1,
ceMercTBO KoMNbioTcpoB PC nossepxuBacT pa3auuHbic BuacopckuMbi. Ecau Bbl umccTe B
CBOCH CMCTEMC UBCTHOM aAaNTcp, peXxuM paboTbi XOTOPOro MO YMOAUAHHIO YCTaHOBACH
paBiibiM 3, TO 3TO 03Ha4acT, YTO ONPCACACH UBCTHOW peXHM oTobpaxciua Texcta 80°25
cTpox. Mo yMoAuanuio TexcT oTobpaxacTcAa Ha IxpaHe B 6€AOM UBCTe, OAHAKO, HMECTCA
BO3MOXHOCTB 0TOGpPaXaTh TCKCT B APYrHX UBCTax.

ATpuOyTRHH 6GaHT TEKCTOBOrO pexHMa

Kaxabiit cMMBOA 0TOGpaxaeTcA Ha IKPaHE AMCMIACA B COOTBETCTBHH C cro aTpHUEy THBLIM
6anTOM, ONPEACARIOWNM KaK HMEHHO oTobpaxacTca CHMBOA (cM. raasy 1). Ecan xoMnbloTep
BKAlOYAcT B cc6A UBETHOR asanTep, paboTaloui B BHACOPEXHME, ONPCACAACMOM 3IHAUCHHEM
3, TO CoOTBecTCTByloUlece 3HaucHue aTpubyTHoro 6amTa onpcacamecT user orobpaxacmoro
CHMBOAA, UBET ()OHA, MHTCHCHBHOCTHL O0TOBpaxenHs cHMMBOAa (ypoBEHb SAPKOCTH), a TakXe
yCTallaBAMBAaCT HAH OTMEHACT PpcXuM Mcpuanua cumBoaa. CocraB aTpubyroro 6Gamta
noxa3aH B Tabanue 8.1.

Butol 0, 1 u 2 aTpubyTHoro 6aiTa ONPCACAMIOT KOMMOHCHTLI WUBETa CHMBOAA.
HanpumMep, ecau yctanoBaeH 6uT 0 (3HaucHue 6uTa pasHo 1), To cuMBoa oTobpaxactca B
roay6om usere. Ecau 3Hauenue Bcex ITMX OMTOB He YCTAaHOBACHO, TO CHMBOA SBASCTCH
HcoTObpaxacMbiM. 3aNOMHUTE, YTO UBCTa HAKAAALIBAIOTCA APYr Ha Apyra. Ecau 3nauewun
Bcex 2THX GHTOB ycTanoBaenbt (pasisbi 1), cumBoa oTobpaxactca B 6eaoMm usere. Ecan Bbi
YCTaHOBHAW 3HAUYCHHA ABYX M3 3THX 6MTOB, To ByaeT rcHepupoBan aubo sipxo-xpachbin, aubo
roaybon (uMaHOBbIA) UBET cMMBOAA. BUTBI ¢ 4 NO 6 HCNOABL3YIOTCA AAS yCTaHOBKM UBETa
@oHa. Ecan 3HaucHHe 3THX GMTOB He ycTaHoBAciio (paBito 0), To uBcT goHa ByAcT depibiM,
B MPOTHBHOM CAYHac UBCT (POHA OMPEACAHCTCS B COOTBCTCTBHH C ONPCACACIHHLIM 3HaAUCHHUEM
6uTOB.

Ha 3apc MMKpOKOMNLIOTCPOB PCXMMOM, B KOTOPOM BHACOCHCTEMOW oTobpaxaauch
CHMBOABI MO YMOA4aHHIO, BbiA PeXHUM MOAHOM APKOCTH, OAHAKO HApAAY € ITHM PEXHMOM
HMCAACh BO3MOXHOCTL O0TOOpaxaThb CHMBOABLI B peXHMe NoHMxeHHow spxocTH. [Mocae
peaan3auun IBM PC noab3osaTcato 6bia npearoxeH aabTepHaTHBIBLIA NyTh: [Mo yMoauanuio
oTobpaxeHHe CHMBOAOB BHAEOCHCTCMONM PC RBINOAHACTCA B peXHME "HOPMAaABHOW® SPKOCTH,
HO Bbl MMcCETE BO3IMOXHOCTHL OTODpaXaTL CHMBOABI B PCKHME MOBLINICHION SPKOCTH,
yCTaHaBAMBaA 3HaucHHC | AAR cooTBeTcTBytoumero 6uta aTpubytHoro 6amrta (buta
MOBbLILENHOA APKOCTH). B Ao0basox ko BceMy, Bbl MOXCTC yCTallOBHTb PCAMM Mcpuanus
CHMBOAA, YCTaHOBHB 3HaucHME COOTBETCTBYytoucro Gura.

Tabauua 8-1. Coctas aTpubyrnoro 6Gaita npu paborc B 3 BHAcOpcxHMe

But YcTaHaBANMBAEMOE 3HAUCHUC

0 TFoaybon umcT cumBoAa

1 3eAcHbIM UBET CHMBOAA

2 Kpacubin uBcT cuMBoaa

3 MoBbunueHHan APKOCTHL CMMBOAA
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Foaybot uBeT ¢oHa
3cacHbid 1BET QoOHaA
Kpacubit useT ¢ona
Mcpitanue cuMBOAa

Nowna

B npeabiaymux naparpagax O6bIAM paccMOTPEHbI  (yHKUHM, KOTOPLIC BbLINOAHSAM
CYMTBIBAHME CHMBOAOB Ha 9Kpall, MCMOAB3ysi NpH 2ToM kax obpamenue x BIOS, Tax u
HEMOCPEACTBEHHLIM AOCTYN K BHAconaMATH. HenocpeACTBCHHBLIN AOCTYN X BHACOMAMATH
ABASIETCH HEOOXOAMMBIM YCAOBHMEM TMNOBBLIILCHHA CKOPOCTH DPCaKUMM 33AAY HA ACHCTBUSA
noab3oBaTcAd. OAHAKO HCMOCPCACTHCHHBLIA AOCTYN K BHACONAMATH 3HAUHTEABLIIO CHUXAcCT
BO3MOXHOCTL NCPEHOCHMOCTH MporpaMM (MX MOBMABHOCTB), a TaKXe SIBASIETCA CCPbE3HOMN
NOMCXOW NMpPH HCMOAbL3OBaHWK NPOrpaMM B MYALTU3AAAUNLIX ONEPAUMOHHBLIX CHCTCMAX THIla
0S/2. dynuxumu, paccMaTpUBaeMble B ITOH TA2BC, MCMOABL3YIOT BO3MOXHOCTH BIOS w
BMAEONaMATH MO TOW MPUUMIIC, YTO camu 110 cebe ITH (yuxkumuu 6oace MobuAbHLI M, B
KOHECUHOM HTOE, AAR YCKOPEHHA HX bbicTpoAchcTBHA 0b6bIui0 He TpebycTes cTaHAapTiibIM
BbIBOA Ha AMCNACH. CACAYET OTMETHTB, YTO HHTYHTHBHO HCIIOAD HCMOCPCACT 0
AOCTYNa X BMACOMAMATH ABAAETCA boace NpcANOUTHTCABHBLIM.

01'06')3‘0“"0 CTPOKH B ONPEACACHHCM UBETE

OTobpaxele CTPOKHM R ONPCACACHIIOM UBCTC HE SIBASICTCA CTOAb TPYAHOW 32AauCH,
Kak BaM MOXET Ka3aTbCA Ha MCEPRbIN B3ITASIA, €CAH Bbi HCMNOAb3yeTe (QYHKIHMH 3anMcH
CMMBOA2, KOTOPbIC MCMOAB3YIOT, B CROIO OYCpeAb, BO3MoxnocTH BIOS u BHAconamsiTu
(ROM-BIOS). ROM-BIOS npcpeinaunc 10H, @ynkuus 9 no3asoasieT orobpa3uTe Texymmit
cuMBOA (OAHH!) B MO3MIMH Kypcopa u ero avpubyrel. [lpobaema cocToMT Ahuib 8
NCPCMCILCIIMH  KYPCOpa MO  3alMCHIBACMON  BaMH  CTPOKC, 110 ITO AOAXIA OCYUICCTBAATH
1ENOCPCACTBCHIO Ballla NMOAMNpPOrpaMMa.

B COOTBETCTBHH C ITUM BOIHMKACT, BO-MCPBbLIX, HCOGXUAMMOCTE ONpCACAEHHMA TCKyllch
IIO3MIUK Kypcopa. AASl ITOI'O HCNOABLIYCTCH Qynkinn read_cursor_xy(), NpeACTaBAcHNAA IIMXC.
Ita Ppynuxuna ucnoabdyct ROM-BIOS-npepbipaine 10H, dynikitmio 3, AAS YTEIMA TcKyluux
KOOPAMHAT mno3uuKK xypcopa X u Y. KOOPAHHATHI MO3IHUMH Kypcopa BO3BpPaIMAlOTCH B
Ka4yeCTRE 3HAYEHHA aPryMEHTOB (YHKILHH.

/* Yrenwe Texymwx KOOPAWMAT NOIWUMW xypcopa */
void read_cursor_xy(x.y)
char *x,"y;

union REGS r:

r.h.ah = 3; /* utewue texywed no3wuwu xypcopa “/
r.h.bh = 0; /* suaeocrtpanwua */
intB6(0x10,4r.487);

*y = r.h.d);

*x = r.h.dh;

MocAC OMPEAEACHMS KOOPAMIIAT TCKYUICH [I03MILMH  Kypcopa, QyMKIMA, KoTopas
BbLIIOAHSHET I11CHaTh CTPOKH, AOAXIIA OCYUICCTBMTBL IICPCMCIICHHC KYPCOPA K CACAYHOLICMY
cuMBOAY, € TcM, uTobLl ucnoab3ys ROM-BIOS-upcpuisanmc nancuaTaTh  ero.  Aas
ICPEMEICHHA Kypcopa LicAccoobpasto uciioab30BaTE QyiikitHio goto_xy(), koTopasa Gbiaa yxc
paccMOTpcHa palice W NMPHBOAHTCA B ITOH FAaBC AAS 1OAHOTbI H3AOXKEHWA MaTepHaAa.
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/* Nepememenne xypcopa & NOIUUWD, CNEUHWUMPOBAHHYD
xoopaMHatTamu X u Y

*/
void goto_xy (x,y)
int x,y;
union REGS r;
r.h.ah @ 2; /* eyuxuwa apspecaumn xypcopa */
r.h.dl = x; /* xoopauwata cvoabua */
r.h.dh = y; /* xoopawHata crpoxu */
r.h.bh = 0; /* suaeoctpanuuya */
int86(0x10,8r,8¢7);
}

@y

ukuns  color_puts(), npcacTaBacHHas ~ Huxe, oTobpaxaeT

HHOAB30BAaTCACM CTPOKY B yXa3aHHOM WBETC.

/* Nevats crpoxw 8 usete */

vo1d color_puts(s,color)

char

*s; /" crpoxa */

char color; /* user crpoxw */

A A a

union REGS r;
char x,y;
read_cursor_xy(8x.8y); /* noayuewwe Texymea noluuwwm xypcopa */
while (*s) {
if (*s == "\n") { /* obpabotxa cumeoaa w080 ctpoku */
printf(~\n");
see;
x = 0; ye+; /" nepexoa wa caesyomyo CTpoky */
continue;

.h.ah = 9; /® @ywxuma otobpazenun cumeora w ero atpubyroe */

h.al = *ses; /* otrobpazaemw cumpoa */

h.bl = color; /" arpubyru ysera */

h.bh = 0; /*BuaeocTparnuya 0 */

x.cx = 1; /* o106pa3ute 3a eawnwuy spemewn ( raxr ) */

{nt86(0x10,8r,br);
x4+
goto_xy(x.y): /* nepemewenue xypcopa */

OMPEACACHHYIO

Kak Bbl MOXETC BHACTb, OToGpaxacMbii CHMBOA 3alOMWMacTcs B peructpe AL,
aTpubyTil uBeTa cuMmBoaa - B peructpe BL, HoMcp BuAcocTpamwubl - B peructpe BH, a
KOAMUECTBO MHTCPBAAOB BpeMein (TakTOB npoucccopa), 3a koTopoe byaeT oTobpaxex cumBoa
- B peructpe CX. 3ameTHM, 4To PyHKkuMus TakXc 06pabaTbLIBaeT cNEUMAaABHLIA CHMBOA HOBOH
cTpoxu ('\n'). Bul MOXCTE Takxe, MO XEAaHHIO, OpraHH30BaTh 06paboTky cuMBOAOB Tabyasiumu

(\'), AnorHbIX KaBbiuek (%) M APYrMX CNCUMAABLNHBLIX CHMBOAOB.

HcnoabaoBanne dynximnn color_puts() NpeAiloAaracT HaAMYHC PSiAa MaKPOOTIPCACACHHA
R lla4aAe Bbi3biRaloien QyHxunio nporpammnbl. [epeucHb MaKkpOONPEACACHUA MPCACTaBACH

HHXC:

#dcfine BLUE
#definc GREEN 2
#dcline RED 4

—
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#dcline INTENSE 8

#dcfine BLUE_BACK 16
#deline GREEN_BACK 32
#dcfine RED_BACK 64
#define BLINK 128

Hcnoab3yst 3TH Makpocbl, BLl MOXETC 10 CBOCMY YCMOTPCHHIO BblAaTb 1132 JKpah
CTPOKY TEKCTa Ha OMC YCTAaHOBACHHOINO BaMHM WLRCTA, a3 TaKXC CaMy CTPOKY B OMPCACACHHOM
BaMM UBCTC. Bul MOXeTe Takxc ynpaRAfiTH PeXUMOM OTOOPaXCHHA CTpoxM (NOBLILWICHNAR
APKOCTb MAM Mepuanuce). KoMBunMpys usera, peXuMBLl MCPLANNA HAK NOBBLIWECHHON APKOCTH
AASl OAHOrO MAM CONOKYIIHOCTH CHMBOAOH, Bbl MOXCTC A0BMTLCH Alo6oro xecaacmoro mamu
sddrexTa. Hanpumep, NPeAcTaBACIiIan HUKC CTPOKa [IPOrpaMMbl NMPUBEACT K oTobpaxcuuio
CTPOKM "A 3TO - TEKCT B PCXMUME MOBLUIEHHOM APKOCTH B roaybom (umaiiosom) nbcTe:

color_puts(“A ato - rexcr” GREEN | RED | INTENSE ):

HUcnoab3oBanne usera

AOBOABIO  HUPCKTHRHO HMCMNOAbLIOHAHME MUOIOUBCTIIONO TEKCTa B Pa3aAHuNbIX
pnAOXcHMAX. Bo BCAKOM cayyac MHOFONBCTILIT  T1CKCT CMOTPUTCH BCCFAA  HaMioro
ICTCTHUMCH, HCM  MOHOXPOMHbIH. (OANAKO 1IPM  HMCNOABL30BaliMM  MHOTOUBCTNOIO  TCKCT4
HCOBX0AHMO TIPUACPXHBATRCH CACAYIOIUX OCHORHLIX 1TOAOXCHHII

- HaberanTc HCNOAb3ORalIMA "HecTanaapTHLIX® uncToB. Hauboace obumm ayuuimm

BapualTOM  siBafcTcH  ciobpaxcuuc  GeAbIX  CMMBOAOB  Ha  4cpHOM  dotic.

MpcANOUTHTEABHEE BMCCTO  OTOBpaACHUH  KaKOH-TO  BaXHOM  HHQOpPMaIMKI 18

KOHTPAC THOM NBETC 0T0GPaXaTb €C B PCXHMC NOBLILICHHON HPKOCTH.

- Hanboaec 2pPCKTHRHBIM NPUIHANO HCIIVAB3OBAHKHC WRCTHBLIX PaMOK JKpaHa M OKOH.

- B psAC CHTYaWHH NOAC3NBLIM 0Ka3LiBACTCH 0TODPAXCIHC OTPULATEABLHOIO OCTATKA

(nanpuMep, ACHCKHOM CyMMbl) B KPacHOM uBETC.

- OTobpaxcHHC ‘TEKYILEH CTPOKM (MAM YAaCTH TCKYULEH CTPOKH) B KOMTPaCTHOM HBCTC

ABARCTCH, MOXAAYH, AYHILHUM IIPUCMOM HMITAMKAILIHH NIOAOXCHHUA ACHCTBHI MOAB30BATCAR

Ha JKpalic B TCKYLWLHH MOMCHT LpCMErnt.

Hamenennc pasmepa xypcopa

BOABIIMHCTBO NOABL30BATCACH AJXC HC IIPCACTIBASIOT 11aCKOALKO BEAMKH BO3IMOXNOCTI
cemenctTBa Masin IBM PC. B 4acTHOCTH, OItM MO3BOARIOT MIMCHATL pa3Mcp Kypcopa. Mo
YMOAUAHKIO KYpPCOp 0TOOPaXatTCA B BHAC OAHOM MCPUAIOWICH CTPOYKH (Pa3BEPTKH AMCIIACSH).
OAHAKO NMOAB30BATEAb MOKCT BapbHPOBaTh Pa3MCPOM KypcOpa OT OANOH CTPOKH Pa3BCpTKH
AUCIACA A0 MOAMOIO pa3mcpa (BLICOTBI) CMMBOAA. B uBCTHOM TCKCTOBOM peXuMe Kypcop
MOXCT WMCTb BbICOTY 0T 0 A0 8 cTpok pa3Bcprku. (B MoHOXpoMilOM pcxHME Kypcop MOKET
uMeThL BbicoTy oT 0 A0 14 CTpok pa3pcpTkH, OAHNAKO B AaHHOM naparpade Mbi byaem
paccMaTpHBaThL TOAbLKO 1BCTHOM pexuM). Huxuas cTpoxa pa3sepTku umceT Homep 0. Ayuiue
BCCr0 PacCMaTpMBaThL H3MCHCHKC KypcOpa MMCHHO OTHOCHTCABIO CTpoxu pa3BepTxu 0, Tak
XaK MpPUMCHCHHC APYrOro METOA2 MOXCT HPHAECTH K  3HAUYHUTCABHLIM  PACXOXACHHAM
pPe3yALTATOB Ha Ppa3aMYHbIX koMnbloTepax. (B np p APYIHX METOAOB
BO3MOXHO, OAHAKO BaM HCOBXOAMMO MOMHUTL, UTO MPH MX HUCNOAB3OBAHUKW Bbl MOXETC HC
AOBMTBCA COOTBCTCTBUH (POPM Kypcopa MpH PCIUECHHMM OANOH H TOH XC 33AAYH HA Pa3Nbix
xomnbtoTcpax). Mpu ycaorun, uTo BbI ByacTc paccMaTpuBaThL H3MeHcHHe (OPMBbI Kypcopa
OTHOCHTCALHO WYACBOW CTPOKH Pa3BECPTKH, U3MEHcHUC QOPMbI Kypcopa 6yacT BLINOAHSTLCA
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anarornyHo u3obpaxewuoMy Ha puc. 8-1.

AASL  yCTAHOBACHMS  pa3Mcpa  Kypcopa  BaM  HCOOX0AMMO  HCNOABL3OBaTh
ROM-BIOS-npepbisaiue 10H, dynxuuio 1, xoTopas ycTanaBAMBacT pa3mcp Kypcopa. Hauaao
xypcopa (Ha4aAabHa# CTpOKa pa3BCPTKH) - 3anomuuaeTcs B perctpe CH, a xoneu (xoHeuuast
cTpoka pa3mepTku) B peructpe CL.

Crpoxa passepru

7 —
6 —

S

soubilL

Puc. 8-1. Bo3MOXHOCTB M3MEHCHHA (OPMBI Kypcopa
B UBETIOM PCKHMC.

®yuxuusa size_cursor(), npeacrana HHXC, YCT A T pa3Mcp Kypcopa.

/* Ycrawosaewne pasmepa xypcopa */
vold size_cursor(start,end)
char start,end; /* Ha4aAbWAA W XKOWEuWaR CTPOKW passeptxu */

union REGS r;

r.h.ah = 1; /* eywkuwun aaspecauww xypcopa */
r.h.ch = start;

r.h.cl = end;

int86(0x10,8¢,87);

Mpu ucnoab3oBaHMM PyHKIUK size_CUrsOr() yXxaXxuTe XKeEAACMbIC HAUAABLHYIO H KOHCUHYIO
CTPOXHM pPA3BCPTKM, ONpPCACASIOUIME pa3mep Kkypcopa. Hanpumep, caeaytomasi KOHCTPyKuMs
1103BOASRCT YCTaHOBUTh BbICOTY Kypcopa B TpH CTPOKHM pPa3BCPTKH:

size_cursor(0.2);

dopMa  xypcopa MoxeT ObiTh M AH6O oucpeAHLIM BbI30BOM  (yHKUMM
size_cursor(), anbo u BHACOPCKHMA.
Hcnoas KYpPCOPOB pPa3AHYHOM (OPMbI T103BOASIET HE TOABKO [IOAHOCTBIO

YAOBACTBOPHTL BalllM ICTETHUCCKME TPEHOBaHMA, 110 M (I0BBICHT HAarASIAHOCTBL MPOrPaMMbL.
HMeiTe B BHAY, 4To 60ABLIOH MCPIAIOWKI KYPCOP BbI3LIBACT Y MOAB30OBAaTEACH Pa3ApaXCcHHUC.
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CKPOAAHHI 4YacTH 3Kpana

ABe COBMECTHO HcnoAb3yembic ¢ynkuun  ROM-BIOS-nipcpuiBaums  no3soasion
OCYWECTBAATD CKPOAAMHI™ BNCPEA M HAa3aA YaCTH IKpaHa. ITH (dyuxuuu GLiaM BRAlOUCHLI B
ROM-BIOS AAR NOAACPXKH MHOrOOKOHHbIX HHTcpdencon. Kaxk BbLl 3macTe, koraa kypcop
PacnoAOXel B ABaAUATb NATOH CTPOKE M Bbl HaXaau Kaapumly <BBOA>, To asToMaTHucCekm
OCYUICCTBARCTCSH MEPEMCUICHHE TEKCTa Ha OAJly CTPOKY BHCPX € UCABIO oTobpaxchHus 1oson
CTPOKM B HMUXHCH 4acTH JkpaHa. TOUHO Tak Xe¢, ¢ MoMoutbto ryHKUMH 6 u 7 1pcpbIBaln
ROM-BIOS 10H, MOXHO OCyU1eCTBHTL CKPOAAHHI AHUIBL YAaCTH IKpaHa. SYHKIHS 6 HOIROANICT
BbLINOAHUTDB CKPOAAHHI B OKHC BHHM3 (BnicpeA), a dyHxumua 7 - npepx (Ha3aa).

Obc (yHKUMH NPH BLI3OBE HCMOABL3YIOT WHAOPMALMIO, XPAHHMYIO B ONPCACACIHIIBIX
perMcTpax. 3aHECMTE KOAMYECTBO CTPOK, Ha KOTOpbic O6yAcT “IIPOKPYUHBATBCH™ TeKct
(MOWHOCTDL CKPOAAHHTA) B perucTp AL. HoMep BepxHcit AeBOM CTPOKH, OFpalHUYHBAIONICH Ballic
"okHO", 3anecuTe B peructp CH, a nomep Bepxuero aecsoro ctoabua - 8 peructp CL. Homep
HUXHEH ACRCH CTpokM 3aHecuTe B peructp DH, a womep nuxnero npanoro croabma - s
pernctp DL. B xonue 3anomunte 8 permcrpe BH atpubyrer pexuma otobpaxcuus, xotropuic
6yAyT ONPCACAATH, Kak HMEHHO BYAYT 0TOGpaxaThcA B MPOILCCCC CKPOAAMNTAE HOBLIC CTPOKM.
®yukumna scroll_window() npcacTaBacHa nuxe.

/* CKpOAAMHr 8 OKHe Bnepes w Ha3daa */

void scroll_window(startx,starty, endx, endy, lines,direct)
char startx,starty;/* eepxwuA aeswd yroa */

char endx,endy, /* HWIHWA npaswRd yroa */
char lines; /* uMCAO CTpOK NpokpyTku */
char direct; /* snepea wam wasaa */
{

union REGS r;

Af ( direct == UP ) r.h.ah = 6; /* cxpoaauur enepea */
else r.h.ah = 7; /* ckpoaauur swu3 (wasaa) */

r.h.al = lines;

r.h.ch = starty;

r.h.cl = startx;

r.h.dh = endy;

r.h.dl = endx;

r.h.bh = 0; /* pexum orobpazenua */
1nt86(0x10,&r, 8&r);

Bbi MoxeTe onpeacauTh Makpoc UP xak umciownn nexoTopoe 3nauchue. Boi Takxe
MOXETe OnpeacAWTh Makpoc DOWN, 3naueHue xoToporo 6yact oranuno or UP, a 3aTcm
MCMOABL30BaTL  MPH  HCODXOAMMOCTH  OCYWECTBACHHA  CKPOAAMHIra B OKHC  2TH
MakpoonipcacAcHMA. TakoM npueM 3HAUMTCABHO YNPOCTHT Bawy nporpamMmy. Pyukius
scroll_window() npuceauBacT peructpy BH 3na 0 Aaf coxp NyCTLIX CTPOK, OAHAKO
Bbl MOXCTC W Th 3TO 3Ha no CBOCMY YCMOTPCHHIO.

Tpocrecimas ACMOHMCTPaNHOHHAA NPOrpamMma

JTa nNporpaMMa NO3BOAACT NMPOACMOHCTPHPOBATH PaboTy yHKLUMM, PaCCMOTPCHHBLIX B
AQHHOM FASBC A0 HAaCTOSILLCIO MOMCHTA. 3TH DYHKUHK NO3BOARIOT HIMCHUTB QOPMY Kypcopa,
BblAaTL coobuteHUe B UBETE, a TakXe WCMOAL30BaThL CKPOAAMHT YacTW IKpaHa. PeayabTat
paGoThi JTOH MPOrpaMMbi MPEACTaBACH Ha pHc. 8-2.
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Puc. 82 Pe3yabTaT paboTsbi nporpamMmbi.

/* AeMOHCTDAUWOWHAR NPOrpaMMa NevaTw TexcTa & ueete,
WIMEHEHHA $OPMM KYPCOPa W CKPOAAWHFE B OkWe */

#include "dos.h"

#define BLUE 1
#define GREEN 2
fdef ine RED 4
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#define INTENSE 8
#define BLUE_BACK 16
#define GREEN_BACK 32
fdefine RED_BACK 64

#define BLINK 128
#define UP 0
#define DOWN 1

void mode(),color_puts().palette(). read_cursor_xy():
- void goto_xy(),size_cursor(),scroll_window():

main()
{
int §,3;
mode(3); /* pexum Texcroewh, userwoh */

size_cursor(0,3);
goto_xy(0,0);
color_puts(” 3ro - rect\n" ,BLUE |[RED | INTENSE),
for ( 1=0;1<22:1++) {
for ( §=0,)<79; j++)
printf("%Xc",1+'a"):
printf(“\n");

getche();
scroll_window(10,10,50,15,3,D0wWN);
getche():

/® Nevats crpoxu 8 userte */

void color_puts(s,color)
char °*s; /* crpoxa */
char color; /* user crpokn */

union REGS r;
char x,y;

read_cursor_xy(&x.&y); /* urenwue rexymen noluuum
xypcopa */

while (”s) {

1f (*s == ‘'\n") { /* obpaborka cuMeoAa HoBOW

crpoku */

printf(“\n");

S+,

x = 0; y++; /" nepexoa X wWoeOA cTpoxe */
continue;

r.h.ah = 9;/* orobpaxenne cumeoroe no atpubyram */
r.h.al = "se+; /* pupasaeMmh cumeor */

r.h.bl = color; /* arpubyr usera */

r.h.bh = 0; /* euaeoctpaunua 0 */

r.x.cx = 1; /* BuHA8YS CHMBOAA 33 OAWH Taxt */
1nt86(0x10,4r,8¢F);

x++;

?oto_xy(n.y); /* nepemenewwe xypcopa */

/* uTewue TexymeR noluuuu xypcopa */
void read_cursor_xy(x.y)
char *x,%y:

union REGS r;
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r.h.ah = 3; /* urewue nosuuuu xypcopa */
r.h.bh = 0; /* suaeoctpawwua 0 *
int86(0x10,.4r 8r);

*y = r.h.d);

*x = r.h.dh;

/* ycrawoska naawtpu */
void palette(pnum)
int pnum;

union REGS r;

r.h.bh = 1; /* xoa AAR rpaguuecxoro pexuma 4 */
r.h.bl = pnum;

r.h.ah = 11; /* ¢ywkuws ycrawodku naautps */
)Iutaﬁ(oxlo.il‘.lr);

/* ycrawoska suaeopexwma */
void mode(mode_code)
int mode_code;

union REGS r;

r.h.al = mode_code;
r.h.ah = 0;
1nt86(0x10,4r,4r);
}

/* nepememenve xypcopa 8 noswuwo x.y °/
void goto_xy(x.y)
int x,y;

union REGS r;

r.h.ah = 2; /* ¢ywxuywa aapecauuw xypcopa */
r.h.d) = x; /* xoopawnatu ctoabua */

r.h.dh = y; /* xoopaunats crpoxu */

r.h.bh = 0; /* suaeoctpawwua 0 */
int86(0x10,8r,87);

/® ycrawoska pasmepa (¢opmm) xypcopa */
void size_cursor(start,end)
char start,end; /* WauaAbWAR W KOWEUHAR CTPOKM
passepteu */

union REGS r;

r.h.ah = 1; /* gyuxuwn aapecauww kypcopa */
r.h.ch = start;
r.h.cl = end;

)inlaﬁ(Oxlo.lr.lr);

/* CKPOAAWNT B OKHWe Bnepes w wa3zaa */
void scroll_window(startx,starty, endx,endy, 1ines,direct)
char startx,starty; /* sepxwud aeswd yroa *

char endx,endy: /* wuzwui npaswA yroa */
char lines; /* MOWNOCTL CRpOAAuWra */
char direct; /* ssepx wan swus */

union REGS r;
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if ( direct == UP ) r.h.ah = 6; /* cxkpoaauur eeepx */
else r.h.ah = 7; /* ckpoaauHr euus */

r.h.al = lines;

r.h.ch = starty;

r.h.cl = startx;

r.h.dh = endy;

r.h.dl = endx;

r.h.bh = 0; /* pexum oto6pazewun */
;ntas(nxlﬂ.lr,&r):

Coxpaueunc KONHH 3KpaHa B AHCKOBOM danae

Hu B DOS, uu 8 OS/2 HCT yTMAMT, CXOANHLIX C YTHAHTOM MNCHaTH KOIMH IKpalla,
NO3BOAAIOUICH COXPAaHATB TCKYULCE COACPAKHMOE JKpaHa AMCIIACH B AMCKOBOM (anae. B 2tom
Pa3ACAC Bbl HAMACTC MOSNCHCHMC, KaK MOXHO CO3AaTh 11POrpaMMy, KOTOPas BLIMOAHAA2 Obi
HMMCHHO 2Ty (QYHKUHIO.

3Ta nporpamma ucnoab3yct ROM-BIOS-tipcpbinaitne 10H, dynuxumio 8 Aas uTcims
CMMBOAA M3 TCKYUICH MO3MLIHUH KYPCOPa, IOCAC HCTO ITOT CMMHOA 3alMCLIBaCcTCA B Qava ita
Aucke. Kax 1 8 npeanlayiiem pasacae, Bbl OHATbL BCTPETHTECH € yHxumch goto_xy(), xoropasi
B ITOM CAYHaC HCMOABIYETCH AAS IICPCMCULEHHA KYPCOPa 1IOCACAOBATCALIIO 110 BCCM CTPOKAM
9KpaHa, HaYHHAA C ACBOTO BCPXHCI'O YrAa JKpaHa A0 HPaBOI0 HUXHCICO yraa.

Hma danaa, B koTopom OyACT XpaHMTbCS KONMA IKpaia, yKa3LiBaCTA B KauccTie
aprymenTta nporpammbl. Ecan,. X npuMcpy, Bbl Ha30BETC CHOK 1IPOrPaMMY, KOIIMPYIIILYIO JKpall
112 AMCK, SCTCEn, TO TPCACTABACHHASN HHAKC KOMAaWAHASI CTPOKA IPUBCACT K CO3AANMIO KOMHH
9KkpaHa B (PaMAC C MMCHCM SCr.Sav:

C> screen scr.sav
A BOT HCXOAHbIH TCKCT CaMOM (IPOrpPaMMbl KONKPOHANIKA:

/* 318 nporpammMa xonupyet COAepIWMOE IKPAHA Bawero
AWCNACR 8 G8MA, MMA XOTOPOro YK333HO B KOMAWAHOW
ctpoxe

finclude <dos.h>
?include <stdio.h>

void save_screen(),goto_xy():

main(argc,argv)
int argc;
char *argv():

if ( argc t=2) {
printf(” ucnoabsydre gopMart : screen <umMa padnaa>");
exit(1):

save_screen(argv(l]);
/* COXpAHEHUE COAEPIWMOrO IKPAHA 8 AWCKOBOM $aiae */
void save_screen(fname)

char *fname;

{
FILE *fp;
unton REGS r:
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register char x,y;

if ( 1( fp=fopen(fname,"w"))) {
printf(” 0aaa we mozer 6mis orkpur “);
exit(l);

for (y=0:y<25;y++)
for (x=0;x<80;x++) {
goto_xy(x,y):
r.h.ah = 8; /* urewue cumsona */
r.h.bh = 0; /* suaeocTpawwus */
1nt86(0x10,8r,84r);
putc(r.h.al,fp); /* ewaaua (neuarts) cuweoaa */

;ZIose(fp);

/* Nepememenwe kypcopa & nosuuwo (x.y) */
void goto_xy(x,y)
int x,y;

union REGS r;

.h.ah = 2; /* ¢ywkuup aapecauwu xypcopa */

r .
r.h.dl = x; /* xoopaunata croabus */
r.h.dh = y; /* xoOpAunaTa CTpOKMK */
r.h.bh = 0; /* suaeocTpawuua */
int86(0x10,8r,87);

Co3AaBacMbIf QanA NpecacTaBAfeT coboi cTaHaapTHbin ASCIl dana, xoTopuift MoxeT
6bITL OTPCABKTHPOBAH M pacricyaTaH KaKk OObIUMbIN TeXcTOBbIA dana. MporpaMMa no3soAseT
3aNUCbIBATL  AHIIB Abi, oTObGpax Ic 1a IKpaHe, HO HC MO3BOARCT COXPAHHUTDL
cooTBeTcTBYlomME aTPpHByTLI 0TOGpaxeHMA cHMBOAOB. OAHAKO AOIIOAHMTDB MPOrpaMMy AAR
Toro, 4Tobbl OMa 3aNHcbIBAaAZ U aTPUOYTBLI CHMBOAOB HECAOKHO, W Bbl NPU XCAAHWH MOXCTC
ITO CACAAThL CAMOCTOATCABMO.

A Tenepn Ao06aBuM 3ByK

HcnoAb30oBaHue co BXYcOM 3ByKa 3HAaUYWTCABHO MNOBbLILACT MPHUBACKATCALHOCTD
nporpaMM. 3Byk MOXCET ObITh HCNOAB30BaH B IWIKPOKOM CNEKTPE OT TOHCHLKOro “nMucka”
MALKHBLI A0 MCMNOAHCHMA MY3bIKM HAM PAa3AHYHBLIX CNCUMaAbHBLIX 3pexToB. B 3TOM
nNaparpade Bbli HAYYHTECH, Kak MOXHO YNPaBAATL BbICOTOH W NPOAOAXHTEABHOCTLIO 3BYHaHHUSH
HOT, T PUPYCMbIX A KOMINIbIOTCPa. Mbl TakXe IPOACMOHCTPHPYEM BaM HEKOTOPbIC
Hauboace MHTCPCCHBbIC 3RYKOBbIC PPCKTHI.

Tporpammupyembiit Taitmep 8253

Fencpausta 3ByxoB B xomnbioTepe PC BLINOAHSIETCA ¢ NOMOWLLIO MPOrPaMMUPYEMOro
Tanimepa 8253, KOTOpLI NPUMEHACTCA AAAl YNPABACHHA KOACGaMAMH AMHAaMHKa. YnpaBacHHE
xoacb: A¥ a ONpPCACASICTCA YacTOTOW, KOTOpasi, B CBOK OYCPCAb, ONPCACASCTCA
COACPEMMBIM PA3AHYHLIX BHYTPCHHHUX PErUCTPOB. 31aUCHHA ITHX PErUCTPOB YCTaHABAWBAIOTCH

MpH 3alHCH B ONPCACACHHDLIC NOPTHI. I'lop'r 66 HCIIOABL3YCTCA AAAl CNCUMPUKAUMH CYCTUHKA,
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KOTOPLI MCNOAb3YET TaWMCP fIPH OIIPEACACHMM HHTEpPBaaa Koach M A a. Tanmep
paboTacT B cTPOroM cOOTBETCTBHM C YAaCTOTOH CMCTEMHOrO TaMMCpPa H PHLLKPC 1
3HAUYCHHEM CUCTUMKA, ONpEAca xoAcbanun  Ax xa. 3aTeM, nocae obnyacHus

CUETUMKA MPOMCXOAMT  YCTaHOBKa  HOBOrO  3HAYCHHS  CUCTYHKA, M BCCh  UHKA
DYHKUMOHHPOBAHHSA NPOrPpaMMHPYECMOr0 TaMMEpa NMOBTOPACTCH CHauara. 3HaUCHME CUETUHKA
ONPEACARETCH MO CACAyloUleH QopMyAe:

count = 1,193,180/ Tpcbyeman uacToTa

rae 1,193,180 ecTh TaKkTOBaR 4acTOTa CHMCTECMHOrO TaHMCpa.

PerucTp-cueTunx TanMcpa 8253 yCTaHaBAMBAaCTCH B CACAYIOULCH MOCACAORAaTCABHOCTH
(3HAUCHHE CUETUHKA 32A3CTCH ABYX6aMTHBLIM UYMCAOM):

1. BolaaTe B nopt 67 3Ha 182 (o3Ha , 4TO byAeT ycTamaBAMBaThbCH

CYETYHK).

2. BblaaTh B NOPT 66 MAaAwMi 6aiT UMCAA, ONPEACARIOILEr0 3HAUEHME CUCTUMKa.

3. BolaaTb B nOpT 66 cTapiumi GaNT uUMCAa, ONPEACARIOUICTO 3HAUCHMC CUCTUHKA.

AnHaMUKH GOABUIMHCTBA KOMIILIOTEPOB kAacca PC HC MO3BOARIOT BOCMPOU3BOAMTHL
MOAHLIA CMNEKTP YaCTOT, BOCMPHHUMACMbBIX YEAOBEUCCKMM CcAyxom (oT 20 Tu ao 18.000 In).
OAHaKO AMHAMMK TMO3BOASICT BOCNPOM3BOAMTBL HOTbI  AYUNIC, YCM AHHAMHKM ApYIMX
xoMnbloTEpOB B npcacaax 12000 F'm u Aaxe Bbiuc. B 0cHOBIIOM Xe AHHAMMK MCHOAB3YCTCH
B npcacaax 100-5000 I'u.

Hrak, TanMep ycTaHOBACH. OAHaKO AMHAMHK cuie HE BYACT BOCNPOM3BOAMTHL 3ByK, Tak
xak Hc BkatoucH. Tammep 8253 axTuBen tocT , @ A¥ TpebycT AOMOAIMTCABIION
KOMallAbI BKAIO AXTHBH Al a OCYNLECTBASIETCS MYTCM YCTaHOBKH 3HAUCHIMI
6uTOoB 0 M 1 perucTpa MpPOrpaMMHUPYEMOro NEPUBEPHHHOrO MHTECPDCHCA, 3aAAIMC IHAUCHINN
KOTOPOro BbLINOAHACTCA 4epc3 nopT 97. EcAn 3naucHHA 31TMX ABYX 6uTOB ycTanosaciibi
(paBHbI 1), TO AMHAMMK H3AACT 3BYK 4acTOTOH, YCTaHOBACHIION cueTuMxom 8253, Ecan
3HaucHMA ITHUX GMTOB paBubi 0, TO HMKAKOM 3IBYK TEHCPUPOBATBCH He byaer. OcTaabiinic
6UMTBI 93TOro 6aHTa HCNOABLIYIOTCH APYFHMH YCTPOMCTBAMM, 103TOMY HITTCPNPCTALMH SHAMCHHS
acBuix 6uTOB He MoxeT 6biTh u3amciicHa. Takum 06pa3oM, AASL yCTaHOBKM  3Hauciiui
YIPaBASIOUWMX AMHAMHKOM OHT HECODXOAMMO BHLHIOAHHTB CACAYIOULYIO [1OCACAOBATCABIOCTH
ACHCTBHH:

1. MoAyuHTB Tekyuiee 3HauCHMC PCrHCTpPa M3 noprTa 97.

2. CpaBHHTb ITO 3HAUYCHHUC C 3 MAM YCTIHOBHTL PaBHLIM 3.

. 3anucaTh pe3yabTaT B 1opr 97.

AAS TOro, YTOGbI BbIKAIOUHTH AMHAMHK, HECODXOAHMO IiCPECAaTb B [IOPT 3HaUCHMC

253,

MpocTten , 1103B0OA 4NTaTh M KcaTh 6aiT M3 Man B nopr, 8 Ci
AAIBASICTCA ucnou,aoaalme cooTBeTcTBYIOWKX Pynxunn. B Typbo Cn - aTo dynxumu inporth()
u outporth(). B Microsoft Cu - aTto dyxunu inp() u outp(). Ot HMCIOT CACAyIOILHI obuLti
¢dopmar:

int inportb(int port);
void outportb(int port, char value);
int inp(unsigned port);
int outp(unsigned port, int value):

B Apyrux xomnuasitopax Cu 2TH QyHKUMH MOIYT MMETB HHbIE 1a3Ballf, 10
oba3aTCABHO GyAyT npucyTcTROBaTb B Bauwien 6MEAMOTCKC, Tak Kak SIBASIOTCH OAIIMMH W3
6a30Bbix QyHxumi Bepcuint Cu aan MM3BM. B nporpamMax, npuBcacHitbix B 3ToM naparpade,
ucnoab3ytotes ¢yuxuuu Typbo Cu.
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Ipocreimni cnoco6 nposepxm cAyxa

Bni 06A2AacTC BO3MOXHOCTBIO CACAATH HECKOABLKO rpbem, HO 3PPCKTHBHLIH TCCT
CAyXa, KOTOPbiH B COCTOSHHH OGHAapyXHTB HCKOTOpbIC THIb! AcdekTa cAyxa. Kax Bbl pamec
Yy3HAAM, A¥ 6oan! TBa X TepoB ccpu PC He BOCNPOM3BOAMT 3BYKM Bblllic
12000 Fu. OAMHaKO PRA AKOACH, Y KOTOPbIX OTMCYCHbI HEKOTOPLIC OTKAOHEHHMS CAYXa, HC MOryT
yCALILIATBL 3IBYK AaXC TaKOHW YacTOTbl. PaKTHUCCKHM, TECCTHMPYS CBOM CAyX, Bbl byaeTc
HECKOABKO YAMBACHBI TCM, HAaCKOABKO BbICOKHM OKAaXCTCH 3Byk € u4acToTow 12000 lu.
(TpcAynNpEeXACHHC: TCCTUPOBAHMC CAYXa C MOMOWLBIO ITOFO TECTAa MOXHO NPOM3BOAHTL AHUIbL
paan wyTkH. OH, €CTECTBCHIO, HE NO3BOASICT ACHCTBHTCABHO OLICHHTBL CAYX MCIIbITYEMOrO.
MMo3TOMY, ECAK Bbl 3aMCTHAK y cc65 ACDHEXTBI CAYXa HAH XOTHTC ACHCTBHTCABHO MPOBCPUTH
cBOM cAyX, o6paTHTECH Ayuvluc X CBOEMY Bpauy).

AAfl MOAYYCHHSI 3ByKa B TCCTC MCMOABb3yeTcH GyHxuma sound(), koTopas rcHepupyeT
HEMPOACAXHTEABLHOC 3RY cneMHIHp 1 norel. Kax noxasano muxe, aTa GyHxuus
COACPXHT Bct HEOGXOAMMOE AAsi TOro, 4Tobbi creHepupoBaTb AlOGOR 3BYX ¢ NoOMOULBLIO
AMHAMHKA KOMMNBIOTCPA.

/* 3ByvdnWe AWHAMWKA W3 33A2WHOM vactore */

void sound(freq)
int freq;
{

unsigned 1;
union {
long divisor:
unsigned char c[2]:
} count;
unsigned char p,

count.divisor = 1193280 / freq; /° emuucaenwe Webxoammoro
IHAUEHUA CueTuuka */

outportb(67,182); /* obpamenwe x 1admepy 8253 nocae
yCTanoeku cuetuwka */

outportb(66,count c[0)): /* nepecuaxa mraswero banra */

outportb(66,count c(1}); /* nepecwaxa crapwerc Banta */

p = inportb(97); /* utewune cymectsynmero wabaoua 6ur */

outportb(97.p[3): /* ycrawoexa 6muros O w | */

for (1=0;1<64000;++1); /* uwxa 3aaepzku */

outportb(97.p); /* eoccranoeAeHuEe NEPBOHAYAALHOrO IHAYEHMA
©a6A0Ha BT AAR OTKADNYEHWA AuHaMukd */
}

3aMeTHUM, YTO YacTOTa 3BYYaHHS! HOTLI OMNPCACACHA KaK apryMcHT (yHKimu. Luxa
3JACPKKH HCOBXOAMM, Tak Kak 6e3 Hero Bbl Obl yCABINAAM TOABLKO MIHOBCHHLE! “UICAUOK
HAKM “nuck”. Bbl MOXETE HIMCHHTDL 4acTOTy PaboOTLI CHCTECMHOIrO TaHMEPa NPOUECCUPA BalICrO
xomnbiloTepa. flpu 9ToM, opopMHB cro kak napamcip GyHKIMH, Bbi A0DBCTECHL ONpracachon
dPexT ™ 1 nporpammbl. SyHxums sound() MOXET WHCNOAB3OBATBCH M AAS
NoAyuclHf 6aHaABHOrO “IMIIAHMA" KOMIIBIOTEpA.

YnpaBasiiowan QyHKUHA AAS HIPOrPaMMbl TCCTa CAYXa MPEACTABACHA HMXKE.

/* NpoctedwwA rect cayxa */
#include <dos.h>

void sound().
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main()
int freq;
do {
printf(” Beeawre wacrory ( 0 - ewxoa ): “):
scanf("%Xd" tfreq);
if ( freq ) sound(freq):
} while(freq):
}

Mpu HCIOABL30BaHMK TECTa, B BO3PACTaloOUICM [OPAAKE YKa3biBaHTt YacTOTy 3ByKa A0
TCX MOp, NOKa 3BYK BOCMIPHIKUMACTCA 112 CAYX. AASl BbIXOA2 BRcaMTe 0.

HMHTauus 3ByKa CHpPEHbl H B3pLiBb

Bii MOXCTC MCMOAbL30BaTh BO3MOXHOCTBL YIPaBACHHS AWIIAMHKOM AASl CO3AAIMS
Pa3AHUIILIX  3BYKOBLIX I(MPCKTOB, KOTOPbIC, B UACTHOCTH, ACAAIOT BHACOHIPLI OuCHDL
MITEPCCHLIMK M MPUBACKATCABHLIMM. B ocHoBe Bcex  3BYKOBLIX  IPPEKTOB  ACKHT
BapbipOBaliME 4aCTOTbI 3HYKAa - HaCTO CaMbiM HCobbIYHbLIM 06pa3omM.

Hanpumep, AAfl co3aanus dpdexra 3IByvalUsi CHPCHIbE Bbl AOAXHLI BapbHpOBaTh
4YacTOTy 3ByKa MEXAY ABYMS KOHCYHLIMH ToukaMH. BuicoTa 3RyKa AOAXHA M3MCHATBCA OT
MeHbilcH kK GOABIICH, a 3aTCM yMEHbLIATBCA OT Goabuic x McHbiuen. Pyuxuus siren(),
HPEACTaBACHIAN HHUXE, HCIIOAB3YCT ITOT MCTOA AAS CO3AaHHUA HDDEKTa 3IBYUAHUH CHPCHLIL.

¢define DELAY 10000

/* Co3adnne 20¢exTa 3eyuawua cmpews */
void siren()

unsigned i,freq:
unton {
long divisor;
unsigned char c(2]):
} count;

unsigned char p;

p = inportb(97); /* urewwe cymectsyomero wabaows 6ur */
outportb(97.p|3); /* ycrawoexka 6ur 0 w 1 */

/* noeusewwe 3eyxa cupewn */
for (freq = 1000;freq<3000;freq+=RATE) {
count.divisor = 1193280 / freq: /* ewuucaewue nyxworo
IHANEHMA CueTunKka
outportb(67,182); /* obpamewwe x 1aamepy 8253 nocae
ONPEACACHUA 3IHBYEHUA CueTuuka */
outportb(66,count.c[0)); /* nepecuaxa maapsero Gadta */
outportb(66,count.c[1])); /* nepecwaxa crapuero Gaara */

.
~

for (1=0; 1<DELAY;++i);

/* nowuzewwe 3eyxa cupeww */
for (:freq>1000;freq-=RATE) {
count.divisor = 1193280 / freq: /* ewuucaenwe uyzworo
3Inavewun cuetuuka */
outportb(67,182); /* obpamewwe x Taamepy 8253 nocae
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ONPEACACHHR IHAUEHHA CueTuuxa */
outportb(66,count.c(0)); /* nepecuaxa masamero Gadra */
outportb(66,count.c(1]); /* nepecuaxs crapwero Gaara */

for (1=0; 1<DELAY;++1);

outportb(97.p); /* BOCCTaHOBAEHHE WAYAALHOTO BHAS B86AOHS
6UT AAR OTRKADUEHMA AuHaMuka */
}

Bl MOXeTe mepecONpeAcAMTHL 3Haucnue ™Makpoca DELAY B  3abucuMocTH  oT
NPOH3BOAHTEABHOCTH BAalIEro KOMMLIOTEPa M Bauicro Bkyca. Kak Bbl BHAMTC, pyHxumnsa siren()
BbLIMOAHAET OAMH TMOAHBIN LMKA 3BYYaHHA CHPCHbI M Ha ITOM 3aBepliacT cBolo paboTy. Aas
NOAYHCHHA IPACKTA TPOAOAXHTCABLHOIO 3BYHAHHSI CHPCHLI BaM HAAO TUTB 06
x siren() B WHKA.

AAR MMHTAUMK 3BYKA B3pPbIBa, KOTOPbIM HCNOABL3YCTCH BO MIIOTHX BUAEOMIPax, MOXHO
MOAHGMHUHPOBATL dyHkuuio siren() Takum 06pa3oM, 4TOGLI Ol1a 1103BOASAA ICHCPHUPOBATH
3BYK AMIIBL HHCXOARULCH YacTOTbi. ®ynxums laser(), NpeAcTaBACIHAA HUXC, MO3IBOARCT
MOAYYHTB ITOT PPeEKT.

| 4

#def ine DELAY 10000
/* noayuewwe a¢¢exta 83pusa */
void laser()

unsigned t,freq;
union
long divisor:
unsigned char c(2]:
} count;

unsigned char p;

p = inportb(97); /* urewue cywecteyomero wabaowa 6ur */
outportb(97,p|3); /* ycramosxa 6ur 0 w 1 */
/* s3pus */
for (:freq>1000;freq-=RATE) {
count.divisor = 1193280 / freq; /* BwuuCAEHWE WyZIWOrO
3nauenuss cuertywka */
outportb(67,182); /* obpamewue x radmepy 8253 nocae
ONPEACAEHUR 3HAUEHHR CueTuuxa */
outportb(66,count.c(0)): /* nepecuaxs masamero Gaara */
outportb(66,count.c(1]); /* nepecwaxs crapwero bauta */

for (1 = 0;1<DELAY;++i);
}

outportb(97,p);: /* soccranosaenue wauaabuoro ewaa wabaowa
) 6HT AAR OTKADUEHHR AMHAMWKS */

Mocae Heboaworo axcrep THp A Bbl CMOXCTC CaMM CO3AaBaTh LWHPOKHA
CNCKTp 3BYKXOBbLIX 3PPexToB. HHTEpEC NPEACTaBARCT BapbHPOBAHHC CKOPOCTBIO M3MCHCHHMA
YaCTOTHI 3BYKa AAR TOAYUEHHS OMPCACACHHLIX MPPCKTOB.
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Co3AanHe "KOCMHYCCKOH MY3LIKH®

COCAHHHB BOCAMHO MPOH3BOABLHOC KOAMYECTBO CTaHAApPTHbIX (yHxumui Ch rend() w
sound(), Bbl CO3AAAMTE °KOCMMUECKYyH' My3biky. 3ByK, MNOAY I MpPH  BbIIOA
NporpaMMbl,  MPEACTaBACHHOM  HHXE, HANoMMHAacT  "My3biky 3BE3A° B CTapbix
HayuyHO-PaHTacTHUCCKHX (uabMax. HecMoTpsi Ha To, 4TO Bcec 3BYKH TCHEPHPYIOTCH
NPOH3BOABHLIM 06pa30M, PUTM M PHCYHOK MCAOAMH,
ACHCTBHTCABHO OCTaBASIIOT BNCYAaTACHHE “HEO 1 MY3bIkK®.

p OT BpeMehH,

/* Kocmuueckas mysuxa 3sesa */
#def ine DELAY 64000
#include <dos.h>
void soundl():
main()
int freq:

do {
do {
freq = rand();
} while (freq>5000); /* nocae nepconaawHoOro
NpoOCAywnsanua */
soundl(freq);
} while (!'kbhit()):
}

/* 3ByvaHME AMHAMWKA WA CNEUWPWUUPOBAWWOR vacToTe */
void soundl(freq)

int freq:

{

unsigned ;
union {
long divisor;
unsigned char c(2):
} count;

unsigned char p;
count.divisor = 1193280 / freq; /" ewuucAewwe HyIHOrO
JHAYEHHA CueTuuka */
outportb(67,182); /* obpamenue x taamepy 8253 nocae
ONpeAEAEHWA IHAYEHWA CueTuwka */
outportb(66,count.c(0]); /* nepecuaxa maaawero 6aara */
outportb(66,count.c(1)); /* nepecwaxa crapwero 6aata */

p = inportb(97); /* urenue cymecreyomero wabaowa 6ur */
outportb(97,p|3): /* ycrawosxa 6ur 0 w 1 */

for (1 = 0;1<DELAY;++i); /* saaepxca 64000 aan 10+ Mry
xoMnLOTEpos
32000 aan 6 Mru PC/AT
20000 aan crawaapta PC w XT */

outportb(97,p); /* eoccrawosaeHue HAYAALHOrO BWAR
wabaona 6uT AR OTKADYEHWA AWMaMuka */

}

JTa nporpaMMa reHEpUpyeT 3BYKH 4acToTod McHee 5000 Iu, Tax kak 3BykM HMEHHO
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B MPEACAaX ITOH HacTOTbl 6oaec MArko Pp TCA CAYXOM M HE HBLIXOAAT 3a
rpaluibl, BOCMIPHIIMMACMDIC YXOM UYCAOBEKA.
PexomenayeM BaM  noakcnep TMPOBaTL C JTOM  MPOIPaMMOM,  YCTaHOBHL

NPOM3BOABLHYI0 AAHHY MHTCPBaAa BPEMCHM MEXAY 3BYKaMH HMAHM (HABTPYR 3HAUCHMS,
nepcaanacmbic B sound(). BoaMoXHLI M ApyrMc BapMaliTbhi Pa3BMTHR BaliEro TROPYECTRA.



I'nasa 9

Untepdeitc ¢ “Mbilbio*

Hauboace nonyAsipHbIM YCTPOMCTBOM BBOAZ AaHHLIX MOCAC KAABHATYpPbl SBARCTCH
"Mbiwb” (mouse). HecMoTpA Ha To, YTO “Mbiulb® M CXOAHBbIC TEXHOAOIrMHM, TakHe kak “roller
ball®, noayuunau pokoe pacnpocTp AHUIB B 110CACAHCE BPCMS, MONYAAPHOCTD "MbiltK®
BepeT cBot HauaAO0 € MOMCHTa BbIXOA2 Ha PbIHOK oucpcAMod pa3paboTku ¢upmbl Apple
xoMnbloTepa Apple Lisa, B xoTopom pobic 6Bbiaa np TCXHOAOMHA “Mbilb" AAR
paboTbl € NMKTOrPaMMHLIM  (MXONHLIM) HHTEPOEHCOM  ONCPALMOMHOM CHCTCMbI  9TOFO
xoMnbioTepa. Moaeab Apple Lisa npou3sscaa ¢op 11 nepeBopor B ¢GupMc Macintosh,
KOTOpas NolA2 MO IYTH MCNOAbL3OBaHMH “MbIUH® H MHKTONPaMMHOr0 HIITCPPEACa B CHOMX
nporpaMMubix npoayxTax. [lepea BbixoAoM Ha pbiHox cepun IBM PS/2 “Mbiun®, no cywecrsy,
6btaa TpeTbHUM aomoaHennem k PC. Tem He Mence yXxc nNpH aHOHCHPOBaHMM cHcTeMbl 1BM
PS/2 coobuiaaock, UTo oHa cHabxeHa 1OPTOM AAS NMOAKAIOHCHHS "MbIlIK®, i "Mblllb" 3aHHWMacT
3HauNuTeABHOC MecTo cpeau PC.

Hauayuwice HCMOAb3OBANMC "MbIM" - MPCAMET MOCTORHHLIX Auckyccun. He scc
nporpaMMHcTbl (HAH MOAB3OBaTCAH) BOCMP T NUKTOrP. A uuTcpdenc. B caau ¢
TEM, UTO "Mbllib” BrCcpBbic OblAa MCNOABL30BaHa WMCHHO € NHUKTOrPaMMHbLIM HHTCEPMCHCOM,
BOMPOCbl MCNOAb30BaHHUS “MbIlIX® Yalle BCEro CBOANTCH MMCHHO K HCMY, a 2TO B, CBOIO
OUYEPEAD, OTTAAKHBACT OT "MbIIH" GOABIION KPYr MPOrpaMMMCTOB, HEraTHBIIO OTHOCAWMHUXCA
kx TakoMy uHTepdeincy. OAHako °Mblub' BCAb MOXCT MCMoAb3oBaThcA M Oea Takoro
untepdenca. HanpuMep, NpakTHUECKH BCE COMAAcHbl C TCM, YTO "Mbiib" IPPEKTHBHO MOXCT
HCNOAB30BaTbLCA NpH paboTe ¢ MHTEepaKTHBHOM rpadHKoN.

HekoTopbie MOACAM MaHMMYASTOPOB THNAa "Mbitb®, PABHO Kak H BLIMOAHSIEMbIC HMH
@GYHKUMH, MOFYT 3MAaUHTCABHO OTAMYATBLCH APYyr oT Apyra. lMosToMy 3ameTHM, uTo Bce
NporpaMMbl, MPUBEACHHDIC B 3TOM FAZBC, OPUCHTHPOBAHDBI 112 HCMOABL30BAIIME "MbIIUH® GHPMbI
Microsoft, koTopasi QYHKLHONAABHO HACHTHUNA “MbILIK®, HCNOAb3YcMON B MoAeanx PS/2. Aas
obecncuenus unTepdeica ¢ "Mbiibio® GUpMbI Microsoft BaM 1cobxoauMO MMeTbL No KparHen
MEpe caMy °Mblllb", PYKOBOACTBO NOABL30BaTEAS M0 MporpaMMHoMy obecnedcHuio “Mbuuu”
(Microsoft Mouse Programmer’s Reference Guide) M NocTaBASICMbIN € 3TUM PYKOBOACTBOM AMCK.
Ha 3ToM AMCke pacnoaoxeHa creunaabhas 6ubanoTexa ¢ uMeem MOUSE.LIB, Bbinoansiomasn
MOAACPXKY (DYHKUMOHHPOBAHHMS "MbILIKH" Ha CaMOM HUXHCM YpoBHE. Mbi 6yacM Hcnoab3oBaTh
dynkumMH U3 3Toft 6ubanoTekn B xauecTBe 6a30BbIX GYHKUMH NPH PacCMOTPEHHH MporpamMM,
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npeaAaracMbix BaM B ITOH rAaBc. Bbl AOAXHBLI NOMHUTB, 4TO Baw komMnuaaTop C Aocaxen
6bITH COBMCCTHM € MOAKAIOMACMbIMH Ha ITale PCAAKTHPOBAHMA CBA3CH NOAMNPOrpaMMaMH H3
6H6AMOTEKH NOAMPOrpaMM NOCTaBAACMBIX Ha AMCKC GupMon Microsoft. Bam Takxe HaAAexHT
HOMIUTB, UTO 06513aTeABHO HEODX0AUMO HaaWume apaiscpa yctponcTna MOUSE.SYS.

Mocae 6eraoro o630pa OCHOB MCNOABL3IOBaHHA MaHUMYAHTOPa THNAZ "MbIWL" B ITOW
FA3BC Bbl NOAYMMTE HHMOPMALMIO O TOM, Kak MOXHO MOAMDHUHPOBATH PaHEE PACCMOTPEHHYIO
nporpaMMy “pUCOBaHHR® ¢ Tem, 4T0ObI OHa Moraa paboTaThb ¢ "MbIIBIO® (C yYETOM TOro, 4To
OCHOBHbIE KOHILEMUHH NPUMCHEHHA "MbIIUK®, 3 Takke pa3paboTaHHbIC B MPOUECCC HIAOKCHHA
M3aTEpHaAa MOANPOrpaMMbI, MOFYT HCNOAB30BaTbLCH BAMM B AJABHCHUIEM NpPH CO3AAHHMH
Pa3AMUHBIX KOHKPCTHBIX NPHAOXKEIINH).

HexoTopbic Ha4aAbHBIC CBCACHHR O “MbIlH®

AAR TOrO, YTODbI HCNOABL30BATH "MbIWL", NPEXAE BCEI0 HCODXOAMMO HHCTaAMpPORaTH
COOTBETCTBYIOIUHH ApaHBep. AAst "Mbitin® GupMbi Microsoft B ¢ana CONFIG.SYS aoaxua
6b1Th A0baBACHA caeAyloWan cTpoxa:

device = mouse.sys

AARl MHCTaASIUK Apanacpa "Mbliiu® GupMil IBM Aoaxna 6biTh 3anyutena nporpamma

MOUSE.COM. C aton ueabio 8 ¢panna AUTOEXEC.BAT mMoxeT 6biTh AobaBaena crpoka BuAa:

mousc

Mocae Toro, xax ApaMBcp pa3Melilelt B CHCTEME, AIODbIC AEHCTBHA MO 11CPCMCULEHHIO
“MLILIM® HAM HAXATHIO €e KAaBMW OYAyT BbI3biBaThb reHCPalHIO Npeph s 33H. Mpouecc,
YIPaBARIOUIMH  °MbllIbIO", Bbi3bIBaCT MpepbiBaHHe, 3aTEM  YCT A T A

COYTBETCTBYIOUIMX BHYTPCHIIMX NEPEMEHHBIX U NPOAOAXaeT cBolo paboTy. BcaeacTrue Toro,
Y10 NpPEpbIBaHUE [CHEPUPYCTCA AMWDL NPH  M3MCHEHHUH “MbIWBIO® CBOCrO TMMOAOKEHHUSR,
IICNOABHXHAS ‘MbIllIb" He BbI3bLIBACT HCODXOAMMOCTH BbIACACHHA Ha Hee pecypcoB
XoMnbioTEpa.

TouHo Tak Xe, Kak C KA2aBHaTYPOM acCOLIHMPOBaH KYpCOp, € “MbIUIbIO" Takkc
4CCOLMMPOBaH HEKHH MapKep Ha JKpaHe (Ha3biBaeMbIM aAaace yxa3aTcab). [Moanporpammbi B
6ubAKOTCKE B NOAACPRKE "MbILUK" GHPMBLI Microsofl ONPEeACARIOT MO YMOAUAHHIO CACAYIOULYIO
GOpMy yXa3aTCAR: B rpadHUUCCKMX pPEXHMax - ITO CTPEAKa, a B TCKCTOBBIX pCXMMax -
1IPHMOYrOABHHK B pamMkax rabapuTibIx pa3MepoB cHMBOA2. AHAAOIHUHO KYPCOPY KAABHATYpbl
yXa3aTeAb-KypCcOp “MbIlLIH" MOXCT 0TOOPaXaTLCA AHWL TOTA3, KOTAA "Mbilllb” HCMOCPCACTBEHHO
Ucnoab3yeTcs. B NnpoTHBHOM cAyuac yka3aTcAb-xypcop “Mbium’ He oTobpaxaeTcA Ha akpaHe
TaK, kak 6yATo MHTepdeca ¢ "Mbuubio” BoobuUle HE cywecTByeT.

HecMoTpa Ha To, YTO "Mbillib® M 2KPaH (PH3IUUECKH OTACAEHBI APYr OT APYra, CBA3b
MEXAY HHMM BCC XC HMCCTCA, Tak Kak ApaHBep °‘MbIIM® aBTOMATHUYECKM OTCAECXHBACT
COACPXMMOE CHCTUHKOB, YKa3bIBalOWMX TEKYUICE COCTOAHHE YKa3aTCASA-Kypcopa "Mbiwu” na
sxpaite. [pn nepemeutenun "MbMUIK® KYPCOP aBTOMAaTHUYCCKH NEPEMCLLAETCA Ha JKpalic B TOUHOM
COOTBETCTBHH C H3MCHEHHEM KOOPAHHAT “MbiM®. PaccTosiHKe, 1a koTopoc Oblaa nepemeutana
"MLL', H3MEPACTCA B “MbILIMHLIX® 1warax. OAun Takon war paseH 1/200 aronma. Oanaxo
B GOABWHHCTBE CAy4acB 3HATL Ha CKOABKO NEPEMECTHAACHL "Mbilb® cOBCEM HEobA3aTeAbHO.

BupTyaAusauns u peaAbHbiH SKpaH
BubAmMOTEKa NOANpOrpaMM NOAAEpXKM “Mbiwn"  ¢upMbl  Microsoft paboraer ¢

BMPTyaAbHbIM JKp B BHAC M Touek pacTpa (MICCMB& H3 CAHHHU MHHHUMaABHOIO
uaofnpaxcuun, UBCT H APKOCTHL KOTOPbIX MOXHO 33AaTh HE3aBUCHMO OT OCTaABHOrO
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H306paxeHHsl), KOTOPbIA MOXCT OTAHUYATBLCA OT pcaAbiioro JxpaHa. [pu nepemeuteHun "MbIUK®
CUCTUMKH MCCTOMOAOKCHHSA Kypcopa M3MCHSIIOT cBot 3HaucHue. [lepca oTobpaxcHueM xypcopa
BMPTYaABHbIC KOOPAMHATLI Kypcopa 11peobpa3yloTC B KXOOpAMHaTL! peaAbHoro dkpana. B
BHACOpexMMax 6, 14, 15 u 16 2To npcobpa3zoBaHME OCyuleCTBARETCH OAMH X oallomy. B
pexumMax 4 M 5 1e KaXAasi TOUKa BHPTYaABLHOH FOPH3OHTaAbHOW MO3MUMK npcobpasyerca n
KOOPAMHATLI PCaABHOro JKpaHa, a ucpe3 OAMY. Bbi AoAXHBI .'Gpamrs BHUMaHHE Ha ITOT
akT, Tak Xax nporpaMMa PUCOBaliMf, K xOTOpon OyseT AobaBaeH MHTepdenc ¢ "MblUbIO® H
xoTopasn 6yAeT pacCMaTPHBaThLCH B AaHHOM raane, paboTacT MMeHHO B 4 rpaduucckoM
pexume.

Bu6AnOTCK2 NOAACPXKH “MLIDA"

.Moanporpammbl  Buytpu MOUSELIB  accouMUpyloTCA y MNOAB30BAaTCAR C OAHOH
PYNUKUHCH, HCNOABL3YIOUICH B KaUYeCTRC BXOAHOIO apryMCHTa YHCAO, CNICUHAHUUMpYIOULEE HOMCP
PyHKUMH NOAACPKKM "MbuuM™. (3TOT Npouecc HEXOTOpLIM 06pa3oM CxOACH ¢ Mpoueccom
Aoctyna x ¢dynxumuam DOS nocpcacrsom npepbiBanua 21H ¢ yxa3anuem HoMcpa HyXHOWM
@yHxumn). UM 2370 GYyHKUHK ONPCACAHCTCA MOACABIO MaMATH, KOTOPas HUCIOABL3YETCA MpU
KOMIIMASILLUM  Bauici 11porpaMmbt. Mciloab3ynTe uMs cmouses() AAR MOACAH MaACHbLKOM
MaMATH, cmouscc() AAR MOACAH KOMNAKTHOM 1taMATH, cmousem() AAA MOACAH CPCAHCH NaMATH
u cmousel() AAf MoAcan Goabuton u camon Goabntor (orpoMion) namatn. (3aMeTHM, 4TO
@ynxuus He MoxeT paboTaTh B  MOACAH CaMOW MaacHbkow mnamaTh). [lpumep,
1IPEACTABACHIILIM B ITOH TFAaBE, UCIOABL3YCT MOACAL MAACHBLKOW MaMATH, OAHAKO Bbt MOXETe
M3MCIHHTB THI MOACAH MaMATH 110 CHOCMY YCMOTPCHMIO,

OcHoBHLIM dopMaTOM BYHKILUM cmouscs() ABARCTCA:

void cmouses(fnum, arg2, arg3, argd),
int *fnum, ®*arg2. *argd, ®argd;

Kax Buano, foum ABAAETCRE HOMEPOM (MYHKIUMHU MOAACPRKH “MbIWLIK®, KOTOPYIO
HCOOXOAMMO ©bI3BaTh. ApYyi'ME (1apaMeTphl COAEPXAT HHOOPMALUMIO, HCOOX0AMMYK AASR
cneundmxanuu  Gynxkumn. OBpaTHTE BHHMAHMC, UTO GQYHKUHH MCPCAAIOTCH HE CaMu
apryMcHThi, a yKa3aTCAH Ha HX 3HaucHUA. Oyuxuua cmouscs() Bo3BpalwaeT pe3ayAbTaTbt
paboTbi B BUAC NapaMETPOB M, CACAOBATCABLHO, HYXKAJCTCR B MX aspecaumn. dupMa Microsoft
OIIPEACAMAA TPHALATE QYHKIIMA MOAACPXKH "Mbilin®. OAHaKO B nNporpaMMc pucoBaHus GyayT
MCMOAbLIORaHbI AWML NATHL U3 HUX. HUXE npuBcAeH XpaTKkui 0630p QYHKUMM NOAACPXKH
"Mbitn” GpupMnt Microsoft, xoTopbie 6yAyT HCNOAB30BaHbi HaMH B ITOM AaBe.

IpuBeCcTH B HCXOAHOC COCTOSIHHE, BLIAATL CTaTyC

®yuxuun 0 NpUMBOAMT “Mbitlb” B lauaAabHOC cocTostuMe (cOpacbiBaeT “Mbnub®). Ona
MEpPEMENLacT KYpPCOP-yKa3aTcAb “MuUUK® B UCHTP IKpaHa H “BbixAlouaeT" cro. Oyuxums
RO3IBPAULACT HOMCP HaXaTOH KAADHILIK “MLIIUK® B xauccTe 3nauchus arg2. lMocac 3aBepuwicHun
dyuxumun fnum npuumMacT 3anaucuue 0, €CAM "Mbillb® W COOTBETCTBYIOULCE MNPOrpaMMHOC
oficcrieqene He HMHCTaAMpOBaNbY, -1 B MPOTHBIOM CAyuae.



flabix Cu_AAR_npodeccHoHaroB 265

OtobpasnTe xypcop

®yikuna 1 orobpaxacT yxasaTeAb-xypcop “MbliuM’. OHa HC BO3BpaUlaCT HHUKAKOro
3naucHus.

IepemecTaTs xypcop

OyHKUUA 2 NEpeMEntacT Kypcop 110 xpany. OHa 1e BO3BpallacT HHKAKOro 3HauEHHA.

BwAATL CTaTYyC KA3BAIIA W MO3ANAIO Kypcopa

®OynkuHA 3 BO3BPaWACT CTATYC KAABHIIM B8 arg2, BUPTYaAbHYIO FOPH30IITaABLNHYIO
NO3KIMI0 KYpCOpa B arg3, a BMPTYaAbHylO BCPTHKAABIIYIO 1I03HIMIO Kypcopa 1 argd.

CTatyc xAaBuwM koampyeTcss B 6urax 0 w 1 6anta arg2. Ecam 3mauenue 6ura 0
ycranosaeio (paBHo 1), To Buira naxaTa Acias KAaBMIIA “MbiiM, €CAM 3Inavciuc bura 1
ycranosaeno (pasHo 1), To 6bira naxaTa npasast xAaBrma. Ecau suaucHns oboux Guron ne
ycranoBacntt (pasiist 0), TO HuKakas KAawmna naxata He bbiaa.

YcTanoBHTbL KOOPAHHATH Kypcopa

OynKIMA 4 YCTaHaBAMBAET MCCTOPACMOAOKEHMC Kypcopa “Mbutum™. 3uaucume argl
OHPEACASICT I"OPHIOHTAABHYIO MO3NILHIO, & 3HAUCHHC argd - HCPTHKAABHYIO MO3UILKIO KYpCOpa.
Bii  BCCrAa AOAXIIBI JIOMHMTB, 4YTO 3HAUYCIHS HE AOAXIILI BLIXOAMTB 33 [PEACAbI
HUPTY3ABHOrO IKpaHa, KOTOPbIM bl MCIOAb3YCTE.

HHANKAUHA ABHXCHHR

®ynxuusn 11 BOIBPAWACT YHCAD BEPTUKAABIILIX H I'OPHIOHTAABILIX "MLUIKILIX™ IUATOH,
XOTOpO¢ “Mbillib™ MpPOILAA CO BPCMCIIM NocacaNcro obpautenmst X QyHxnuu 11, Apyiumu
CAOBaMH - 3TO M3IMCHCHHE BEPTHKAABIILIX M FOPHIOHTAABILIX KOOPAHHAT “Mblii™. ®yuxuns
takxe cbpacbiBacT BHYTPEHIMA perucTp-cueTuHk B (. 3HaueHHe BCPTHKAABHONO CHETHUHKA
NO3BpaacTCA B argl, a ropH30HTaALHOIO - B argd. DTO NOIBOASCT, CCAM “MLIUIB" N0CAC
NOCACAHCTO 06paiennsa K QYHKILMK HC NEPCMCULAAACH 11 IIAOCKOCTH, TIOAYUHTH 3iavenns Kak
FOPH3OHTAABHOrO, Tak M BEPTHKAAbLHOrO cucryikos pashbiMu 0. Ecau anaucune oanoro w3
cycrumukos (MAH 060MX) OTAHUYNO OT 0, TO “MbLILIB" ICPEMCILAAACH 112 IIAOCKOCTH.

TIOAOXHMTCABHOE 3HAUCHUC HAMCHCHHSA BCPTHKAABHLIX "MLILUMHLIX® 1IATOB 1H03BOASICT
JaKAIOYHTD, YTO “MbIUIb® ABHIaAach BIKMI. OTPHILATEABIIOC XC 31144CHHE CBHACTCABCTBYCT
0 ABMXCHHUM “MbILIK® BBEpX.

MoAOXHTCABIOE 3HAUCHHE HIMCHCIIHA YHCAA FOPHIOHTAABIILIX WAr0B CBHACTEABCTHYCT
O 1OM, YTO “MLILIL" IICPEMEILAAACH BITPANO, a OTPHILATEABHOC 311AUCHHC 110Ka3bLIBAET 112 1O,
YTO "MBLIIB® NCPEMCULAAACH BACBO.
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PyHKOHH NOAACPAKH "MbIIIH" BCPXHCIO YPOBHR

Hcnoab3ays ¢ymukumio cmouscs() Bbl MoXeTc c03AaTh 11abop dynxumn su3bika Cn
HbICOKOIO YPOBHS, KOTOpble 3HAYHTCABbIO 0bAcruyaT BaM nporpa p fAc uiTcpden
OPHENITHPOBAHIILIX HA WCIIOAL30BaHUCM "MbINK". TIOCMOTPUTC, KaK ITO ACAACTCSH.

Ycranoska "MbIlWH" B HCXOAHOC COCTOSIHHC

Dyuxumus, BpcACTaBACHIAs IIHXC, mouse_rcscl() MCMOABIYCTCH AASL YCTAHORKH “Mbiuin’
B UCXOAHOE COCIOMIMC. 3aMETHM, YTO QYHKUHR TPcOYCT HaAMMMS COOTBCTCTRYIONMCIO
nporpaMmMitoro obccrcueMHs M annapaTHOM YaCTM  KOMMLIOTCPa, a TaKXC MHCTAARIHK
ABYXKAQBHUIHON "MbLIUIK®,

/* Ycrawoexa “"mumm” 8 mcxoawoe cocroawwe */

void mouse_reset()

int faum, arg2, argd, argd;

faum = 0; /® Ycrawoexa "mwuu” 8 UCXOAWOE cocCtoAawue °/
cmouses( &fnum, 8arg2, Larg3, sargd);
1f(faumt=-1) {
printf(“Annaparnue waw NPOrpamMHue CPEACTBA NOAAEPIKM )
printf(” ‘muun’ we uwcraauposaws”),

exi1t(1);

1f(arg2t=2) {
printf(“Pa3peweno MCNOAL3IOBANME TOAEKO ABYXKAABWWHOW Muwu' ")
exit(1):

Otvobpaxenne u nepeMeuicHHE Kypcopa “Mblun®

B3aumoaorioansitomue Apyr Apyra gynkumn cursor_on() u cursor_off(), peacTaBacuitiic
1IUXE, 1103B0ASIOT aKTHRU3MPONATB W ACAKTHBH3IMPOBATB H30bpaxcHMC Kypcopa ma akpatic
AMcniaes.

/* BxAouenue xypcopa “mwum” */
void cursor_on()

int faum;
faum = 1; /* otobpasuts xypcop */
cmouses( &fnum, &Fnum, &fnum, &fnum);

/* BuxAouewue xypcopa “muwu” */
vord cursor_off()

int foum;

frum = 2; /* crepers xypcop °/
cmouses( &fnum, &fnum, &fnum, &fnum),
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Kaxas 3 xAaBumn “MbBmE" 6biAa HaxaTa?

Apyrot napoR B3aMMOAOMOAHAIOUIMX APYr APYra OQYHKUHA SABARIOTCA (QYHKUMH
rightb_pressed() u leftb_pressed(), npeAcTaBACHHBIC HUXE. DTH (YHKLAH BO3BPAILAIOT IHAUCHHC
"HCTHHA®, CCAH HaXaTa MpPaBas MAM ACBAR KAABHUIH.

/* Bolepamaer 3Hauenwe “WCTWHA", ECAM WAZATA NPaBAR KA3BWEE,
“ "A0Zb" 8 NPOTHBHOM CAyuae

*/
rightb_pressed()
{
int fnum, arg2, argl, argd;
faum = 3;  /* Yrewue NOIMUMM W CTATyCA xaaBuaw “*/
cmouses( &fnum, Barg2, barg3, Kargd);
return arg2 & 2;

}

/* Bosepamaer 3HAUEHHE “HCTHHA", ECAM HAXATA AEBAR KAABMEA,
“ "AOXIb" B NPOTUBMOM CAyvae */

;efth_pressed()
int fnum, arg2, arg3, argd;
faum = 3;  /° \Yrewue NOSMUMM W CTaTyca xAaawmu */

cmouses( &fnum, Barg2, barg3, Bargd);
return arg2 & 1;

Kax o6napyxATL ncpcMCmCERHC "MbimE"?

®yuxuus 11, xoTopas RO3Bp T " 1a cyeTYMKa “MbiuKM® (B
"MBILIMIILIX" 11arax) MOCAE T0CACAHero obp A K Hew, ARCT OMNPEACANTH (axT
nepemewtenus  "Mbiwn®.  dynkuus  mousc_motion(), NPCACTABACHHAS HWUXKC, BO3BpalWlacT
] MCCTONOAOXCHHSI "MbIIIM® B FOPH3OHTAABIIOM W BCPTHKAABLHOM 11aNPaBACHHAX B
NEPEMCHHDLIX, YbH YXa3aTCAH SIBARIOTCA aprymMeHTamu @yHxuuu. Ecam oba 3maucuus deltax

u deltay paBubl 0, To PaxT ABMXKEHMS “MbUUH" HE PErUCTPUPYCTCA.

/* Bolspamaer wanpasaewue AsHIewwn */
void mouse_motion(deltax, deltay)

char *deltax, *deltay:

{

int faum, arg2, arg3. argd;

faum = 11; /® noAyuuts Manpasaenue Asuzewna */
cmouses( &fnum, Barg2, &arg3, Bargd);
if(arg3>0) *deltax = RIGHT;

else if(arg3<0) *deltax = LEFT;

else “deltax = NOT_MOVED;

if(argd>0) *deltay = DOWN;

else if(argd<0) *deltay = UP;
else “deltay = NOT_MOVED;

Maxpocst RIGHT, LEFT, UP, DOWN u NOT_MOVED onpeaeacHbl cacayiouum
obpaaom:
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#define NOT_MOVED
fdefine RIGHT
fdefine LEFT
#define UP

fdef ine DOWN

awn =0

Yreuue YCTaHOBKAa NO3RUHE Kypcopa
®ynxumn sct_mousc_position() U mouse_position(), NpeACTaBAEHNbIE HHXC, HCMOAB3YIOTCH

YCTaHOBKH W YTEHMA TEKYWCEH MO3UIIH KYPCOPa "MbIWLK".
/* YCranoBuTb KOOPAMHATM kypcOpa “wmumn” */
void set_mouse_position(x, y)
int x, y;

int fnum, arg2;

frum = 4; /* ycrdwoexa no3muuu */

cmouses(&fnum, Sarg2, &x, by):

/* Boljepamaer xOOpPAuNATH KypCOpa “muau” */

void mouse_position(x, y)

int *x, *y;
int fnum, arg2, arg3d, argd;
frum « 3; /* NOAyNuTH NO3HUMO u CTaTYC KAaBuaW */
cmouses( &fnum, 8arg2, Barg3d, Bargd);

*x = argld;
*y = argd;

IpocTeinas ACMOHCTPANHOBHAN NPOrpaMMa

I'lporpauna, NpPCACTaBACHHAA HHXE, ACMOHCTPHPYCT ITPHMCHCHHE PyHXUHR NOAACPXKH

"MbllK" BLICOKOrO ypoBHA. Bbl MoxeTe Cpa3y BBECTH CC B Balll xOMNBLIOTCP H nonoboBaTs
€c B AcAc.

/* Wnrepgedc c "wumbo” Microsoft/IBM */

#include “dos.h”

#define NOT_MOVED
#def ine RIGHT

#define UP

0
1
#define LEFT 2
3
)

#def ine DOWN

votd mouse_position(), mode(), goto_xy(). mouse_motion();
vold cursor_on(), cursor_off(), mouse_reset();

main(argc, argv)
int argc:

char *argv();

{
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char deltax, deltay, x, y;
if(argct=2) {

printf(” Wcnoan3yAte ¢opmart: mouser <suaeopexum> “);

exit(l);
}
mode(atot(argv(1]));
mouse_reset(): /* wuMumasuszauua “wumn” ¢/
cursor_on(); /* “Bxapuewue” xypcopa */
do {

goto_xy(0, 0);
1f(leftb_pressed()) printf(“Aesan xaaswwa");
1f(rightb_pressed()) {
printf(“Npasan xaasuma™);
mouse_position(bx, by):
printf("Xd %d - “, x, y):
}

/* Orobpazenue MeCTONOAOEEWMA "Mumn™ */
mouse_mot fon(Ade1tax, bdeltay);
if(deltax || deltay) {
printf(“Nepememenne”);
switch(deltax) {
case NOT_MOVED: break;
case RIGHT: printf("Bnpaeo™);
break;
case LEFT: printf("Baeso™);
break

}
switch(deltay) {
case NOT_MOVED: break:
case UP: printf(“Bsepx”);
break;
case DOWN: printf(“Buus");
break;
) }
/* Uuka sunoanmetch noxa obe xABBMEM WBXATM OAHOBpeMenwo */
} while(!(leftb_pressed() &b rightb_pressed())):
mode(3);
}

/* Ycrawoska suaecpexzuma */
void mode(mode_code)
1nt mode_code;
{
union REGS r;

r.h.al = mode_code:

r.h.ah = 0;

int86(0x10, &r, &r);
}

/* Nepecwaxka xypCOpPa 8 NOIUUMO, CNEUMPHUKUPOBAWHYD
KOOPAMNATEMU X W y *

void goto_xy(x, y)

int x, y;

union REGS r;

r.h.ahe2: /* gywxuua aapecayuu xypcopa */
r.h.dl = y; /* xoopawwartu croabua */
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r.h.dh = x; /* xoopawwaTw cTpoku */
r.h.bh = 0; /* puaeoctpanuua */
int86(0x10, &r, &r);

(AR AN ANNEN IR ARNATAEAAARIET ARSI RARRIACAAT IS RRY)

/* Oyuxuumu, obecneuusaomme wutepeedc c “muwsn" */
/'..".."h"-'l.'.tlo"'.'l'i.'..'it'.'...'....".'.'.'t../

/* Bxapuewwe kypcopa “mumu’ */
void cursor_on()

int foum;

foum = 1; /* ovobpasuts Kypcop */
cmouses( &fnum, &fnum, &fnum, &fnum);

/* Buxapuewwe Kypcopa "Musu” ¢/
void cursor_off()

int fnum;

frum = 2; /* crepevs xypcop */
cmouses( &fnum, &fnum, &fnum, &fnum);

/* Bolspauaer 3wauenue “MCTWUMA", ECAM MAXATA NPABAA KA2BHEA,
w “A0xb” B NpoTMBHOM Cayvae */

rightb_pressed()
{
int fnum, arg2, argld, arg4;
frum = 3; /* YTeMme NOIMUMM W CTATYCA KAZBMEMW */

cmouses( &fnum, &arg2. 8arg3d, Rargd);
return arg2 & 2;

}
/* Boyspamaet 3mauewue “MCTMMA", ECAM HAXATA ACHAN KAABUEA,
“ “AOXb" B NPOTHUBHOW CAyuvae */
leftb_pressed()
{

int fnum, arg2, argl, argd;

faum = 3; /* Yrenue NOIMUMM W CTATYCA KAaBuam */
cmouses( &fnum, 8arg2, &argld, Bargd);
return arg2 & 1;

/* Bosspamaer wanpaBaewue ABuxewus */
voird mouse_motion(deltax, deltay)
char *deltax, *deltay:

int fnum, arg2, arg3, argd;

fnum = 11; /* noayuuTb uanpasaewue Asuzewusn */
cmouses( &fnum, &arg2, &argl, Bargd);
1f(arg3>0) *deltax = RIGHT;

else if(arg3<0) *deltax = LEFT;
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else “deltax = NOT_MOVED:

if(arg4>0) *deltay = DOWN:
else if(argd<0) *deltay = UP;
else “deltay = NOT_MOVED:

/* YCTaMOBMTL KOOPAWMATM KypcOpa “Musu" */
void set_mouse_position(x, y)
int x, y;

{

int foum, arg2:

foum = 4; /* ycrawosxa nosmuuu */
cmouses(&faum, 8arg2, &x, &y);

}

/* Bosspamaer KOOPAMNATH Kypcopa “Mumu” */
void mouse_position(x, y)
int *x, *y:

int foum, arg2, arg3, argé;

foum = 3; /* NOAyuMTe NO3MUMD 4 CTATYC KadBuum */
cmouses( 8fnum, &arg2, 8argl), Sargd):

*x = arg3;

*y = argd;

/* Yctauoexa "MumH” 8 wcxoawoe cocroswwe */
void mouse_reset()
int fnum, arg2, arg3, argd4;

faum = 0; /* Ycrawoexa “musu” 8 ucxoawoe cocroswwe */
cmouses( &fnum, &arg2, Sarg3, Bargd):
1f(foumte-1) (
printf("Annapatume wAu NPOrpaMMHNE CPEACTB3 NOAACPIKM 'Mumw' ™),
printf(" we ycramosaews™);

exit(l);

1f(arg21=2) {
p-intf("Paspeseno WCNOALIOBANME TOALKO ABYXKABBHENHOR 'Musu'"):
) exit(l);

MepeA McNOAB3OBaHHEM ITOM MPOrpaMMbl B KOMaHAHOW cTpoxe DOS onpeacauTte
BHACOPCXHM, B KOTOpPOoM Bbl XcaacTe paboratn. [lporpamma byaeT coobutatn Bam o
HAMpPaBACHHH MCPCMCUICHHA “MbIWHK®, 3 TaKXC O HAaXaTbiX KAAaBWWAX "MbIwH". BaobaBox xo
ACCMY, HaXaTHC NpPaBOM KA2BHIIH 6GyAeT BbI3bIBaTH oTobpaxeHHe Texyuien nosuumu X, Y.
HaxaThe obeHx xaaBuMw BbI3OBET 3aBepuicHHC nporpammbl. [TonpobyRTe BBLIMOAHHTB 3Ty
nNporpaMMy B Pa3AHYHBIX BHACOpeXHax M 06paTHTe BIIMMalMC Ha BO3HWKAIOULKC MPH ITOM
IPPEXTHL.
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BBOA WHQOPMANHH C NOMOIULLI0 "MbIIIH" B MPOrpaMMC PHCOBAHHA

HTaxk, Bbl Telepb 01086l K TOMY, 4T06LI pa3paboTalb NOANPOrpaMMLI, NO3BOAsIOYIHE
€ NOMOWbK “MbIIIH™ YIIPAaBARTL NPOrpaMMON pHcoBalnsi. HHTeppcHe ¢ "Mbuubio” MaseT
6LITh A0DaBAEl B CYLLECTBYIOWME IHOAIIPOrpaMMbl YIPaBAEHHS, YTO, CCTCCTBCINIO, ByAeT Gpm.(,
TPEANIOUTUTCABHO, HEM Pa3paboTxa 1HOBLIX MNOANPOrPAMM HAK MOAMDMKAUMS CYlLECTHYIOMINX.

Taxoi NyTh BBIFOACH MPEXAC BEEFO TCM, YTO QYHKUMOHAABNBIC BO3MOXHOCTH KAAMMIL
yNpaBAEHHSI KypcOPOM COXpaHsitorcsi lia Bce 100 NPOUEHTOB, M MOAL3IOBATCAL B KaOXKAOH
KOHKPCTIIOA CHTYaUHH MOXCT BbibpaTh NaHBOACC [I0AXOASLIEE YCTPOHCTBO AASl BBOAA AalIILIX
(XAaBHATYpa MAH “MbLIWLT).

Mpexac, YcM "Mbliub® byACT BKAIOYCIIA KaK YCTPOMCTHO BBOAA B [1POrpaMMy PHCOBalIMSI,
HcobxoAnMO pa3paboTaib ABE MOANPOrpaMMbl, yuMTbiBalowmc cneunduxy “Mbiun”. Mepisas
noanporpaMMa - wail_on() MO3BOASICT PpEaAH3OBaTh MPOLCCC OXMAANUS  OTTIYCKANMsI
(ocBoGoOXACHMS) cNCUMPHIIMPOBAIIHON KAJBHILK TOAb30BAaTEACM. AHAaAH3 MoA0bHOro poaa
HMeeT BecbMa 0OOABIIOC 3HAYEHHME, Tak KaK COOTBCTCTBYIOUIMC [IPEPLIBAlIMS FCHEPUPYIOTCSE
II0CTOAHHO, NOKa KAABHINA HC HaxaTa. (OAHaKO HEBO3MOXHO 0bECNCYMTHL Takoe MIHOBEHIOC
HaXaTHC Ha KAABHLIY, B PE3YyABTaTC KOTOPOro chOpMHPOBAAOCHL Obl AHLIL OAHO MPCPbIBaHHE).
Bo MIOIMX NOANpOrpaMMax 1aobopoT BaxHO M36CXaTh TakOM CHTYaUHHM M I109TOMYy B 1MX
KaXAOC HAXATMC 11a KAABHUIY FeHCpUpYeT (TouHee GyACT ¢Ka3aTh KaXETCH, YTO I'CHEPHUPYCT)
TOABKO OAMO [IPCPbIBAHME 3a TO RpPCMS, NOKa KAaBHIIA 1axaTa. B coOTBETCTBHH ¢ ITuMm,
Balmla fIporpaMMa AOAXMa obpautaTbest X Qyuxituu  wait_on(), NPCACTaBACHHOM lMXC,
MCMOCPCACTBCHIIO MCPCA BLINOAHCHMCM M (10CAC TOr0, KOrAA HaXaTa COOTBETCTRylOULAs
XA2BHINA.

/* Bojspawae' |, ecAw CNeuuewuMPOBAHHAR KAABMWA We WaxaTa */

void wait_on(button)
int button,
{
1f(buttons== LEFTB)
while(leftb_pressed()):
else
while(rightb_pressed()):

Maxpocbt LEFTB u RIGHTB, npecACTaBsAcHHbIE HUXE, MCMOAB3YIOTCS MpH obpautcinn
x wait_on().

#define LEFTB 1
#def ine RIGHTB 2

Bropoi Hcob6XoAHMOM BaM  QyHxuMcn siBasieTcss mouse_menu(). ITa  dyHxums
0TobpakacT OAHOCTPOHHOC MEHIO M MO3IBOASIET MOABL30BATEAI OCYUICCTBAATEL Bhibop 13 Hero

A TOB NyTEM Ncp St "MbILH" HAa MAOCKOCTH (W, COOTBETCTBEHHO, Kypcopa “MbilliH”
no Jxpany) M HaxaTHR Alo6on XAaBHWK "MbiuM'. DTa QyHxuns MoxeT paboTaTes ToAbKO B
4 rpaguucckoM pcxHUMe. OYHKUMM MEPCAACTCR ABYMCPHbLIA AOB, KOTOPLIH

COACPXHT JACMEHTBI MCHIO (XOTOpbIC MOXET BbibpaTh MOABL3OBATCADL), 3HAUCHHC XAXAOIrO
2ACMCHTa McHIO (€ro KOA), a TaKkXxe KOOPAHHaTLI X M Y 0TOGpaXecHHR MCHIO Ha IKpaHc.
MaccHB CHMBOAOB OMPEACASCT MAKCHMAABHYIO AAHHY KaXAOrO JACMEHTa McHio B 19
CcMMBOAOB. QYHKUMHS BO3BpALLAET B Ka4YECTBC PE3YALTAaTa HOMEP BhLIGPAHHOIO MOABL3IOBATCACM
3ACMCHTa McHIO, HauMHas ¢ 0, HAH -1, €CAH MOABL30BATCAbL He BbIGPAA HH OAMH H3 JAEMCHTOB
McHI0. Koraa @QyHXUMA HauMHacT CBOK paboTy, TO OHa BHa4aAC BbLIUMCARET AAHHY B
nukceaax (IACGMEHTaX pacTpa) KaxAOrO JACMCHTAa MCHIO, MOCAC 4ero pe3epBHMpycT
MPOCTPAHCTBO NO Ha4YaAbHOM W KOHCYHOM TOYKC pacTPa AASl KaXAOIrO JACMEHTAa MCHIO,
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0A ! 3Ty HHOp HIO B 8¢ len. (B uctBepTOM rpaduuccxom
pcxumc XaXAbIH CHMBOA HMECT BbIcOTY B 8 Toyex pacTpa M WHMpPHHY B 16 Touex pacTpa.)
TMocAe 3ITHX BBLINMCACHHH, (QYHKUMR MNCPEXOAHT B COCTOSIHHE OXHAGHHA MpPEPLIBaHHA OT
xAaBHWw “Mbnum®. [pU 3TOM OCYLIECTBARETCA aHAAW3 HaXaTa HAM HCT KAaBMILA "MbILK® B
MOMEHT HaXOXACHHA €€ Kypcopa B 0DAaCTH MCHIO, H, ECAH A3, TO B MCCTEC DPacCMOAOKCHHA
XKaKoOro JAcMeHTa McHIO. PyHKUMS mouse_menu() MPUBCACHA HHXE.

/* QrobpaxaeT OAMOCTPOuMOE MEHD AAR “MuBH" W so3spamaer
KOA BHOPAHHOr0 NOAL3IOBATEAEN IAEMENTA MEWD

mouse_menu(count, i1tem, x, y)

int count; /" xoAWveCTBO JAeMenToB Mewo */
char item(] (20]: /* JaemenTu Mewn */

int x, y: /* noswuuw otobpaxzenws "/

{

int 1, len[MENU_MAX] (2], t
1nt mousex, mousey;

goto_xy(x, y):
ts0

for(1=0; i<count; f++) {
printf("Xs ", item(i]);
Ten(1] (0] = t;
/* xaxzaw@ CuMBOA umeeT supuny B 16 Touex pacrpa */
ten[1)(1) = t + strien(item[1]))*16;
t = len[1][1] + 32; /* acbasanerca asa npobera mexay
JaeMenTamu Mewo */

}

/* oxwaawue BuGopa noabloBatesem dneMenta mMewo */
do {

if(rightb_pressed() || leftb_pressed()) break;
} while(tkbhit());
/* OXWaaWWE WAXATHA KAABHEW
while(rightb_pressed() || leftb_pressed()):

/* NOAyYMTbL TeKymyo No3wuwo Kypcopd “muew” */
mouse_position(&mousex, &mousey);

/* auaawlmpyercn, HAXOAWTCR AW Kypcop 8 npeaeaax Mewo */
if(mousey>=0 && mousey<8) /" cumBos uMeer Bwcovy
8 rtouex pactpa */

for(i1=0; i<count; i+¢) {
if(mousex>len(1] (0] && mousex<len[1][1])
return {;

return §;

returtn -1; /* subop w3 Mewo we ocymecrtsasaca */

OcHoBHOR UMKA paboThi nporpamMmb

B OTAMYME OT BCECH OCTAABHOW YaCTH MpOrpaMMbl PUCOBAHHA, PParMEHT QYHKUHH
main() nperepnea Hanboacc He3HAUHTEABHbIC H3McHCHHA. B QyHxumio main() aobasacHbl, B
YacTHOCTH, PyHxumuM, obecneunsarome HHTepdEHc ¢ MbNUBIO. TekcT GyHKUMH main nNpuBEACH
HHUXE.
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main()

char done=0;

mode(4): /* nepexanuatear 8 4 rpaguueckud pexum AAR
aaantepos CGA/EGA */

palette(0); /* naawrpa 0 */

mouse_reset(); /* uucranauua “mumu” */

xhairs(x, y): /* ycrauosure rpaguueckud xypcop */

set_mouse_position(y*2, x); /* ycrauoBure HauaAbHY® NOIWUMO
Kypcopa “musu” */

do {

/* NpoCMaTPUBAEETCA, NepeMemaradch Au "Muwo” */

mouse_mot ion(&deltax, &deltay):

if(deltax || deltay) read_mouse():

/* nposepka wazatua xassuen */

if(leftb_pressed() || rightb_pressed())
read_mouse();

1f(kbhit()) {
done = read_kb():

/" nepememenue “MpEM" B COOTBETCTBUEM C DA3IMEmEHHEM
rpaguveckoro xypcopa */
set_mouse_position(y*2, x);

}
} while (!deone);
mode(2);

Kax Bbl MOXETC BHACTb, DYMKUMH main(), 3a HckAlodcHHEM yHkuun donc(), He
ONCPHPYIOT AOKAABHBIMH [ICPCMCHIbIMH. BMecTo 3Toro sce ynpasa M BBIYHCAREMbIC
MCPEMEHHbIC, HEOGXOAWMBIC AAf  paboTbi  NporpaMmel, ABASIOTCH FA0BaAbIbIMM, 4TO
fO3BOAACT KaK ¢yHxuMsAM paboTbl ¢ xAaBHatTypon, Tak H QyHkuuam paboTbl ¢ “Mblwbio®,
H362BHTBCA OT AAHHHOIO CIIHCKa 8pryMCHTOB Mpit OOPauicHHH X HHM, a TaKXE YMpOCTHTHL
HX HCMOABb30BaHHC B nporpaMMe. Kak Bbl BHAHTC, aHaAM3 THIla NPEpPbIBaHHA (OT KAaBHaTYpbl
HAH OT “MBIIK") OCYWECTBARCTCH BHYTPH umukAa. [IpH MOCTYNACHHH NPCPbIBaHHA OT ITHX
YCTPOWHCTB BbI3bIBaIOTCA COOTBCTCTBYIOWMKE (YHKUWH. 3aMCTBTE, YTO KYPcop °MbIWH® MpH
ITOM HC BbiKAtouacTcA. B3aMcH 3TOro Bo BPCMA BLINOAHCHHA PHCYIOUICH YAacTH MPOrPaMMBbl
rPadHUCCKHI KYPCOP MCMIOAB3YCTC AASl HHAMKAIMH TCKYUICH MO3WUMH Ha dxpaHe. Kypcop
"MbILH® aKTHBH3HPYCTCA AHIUL NpH paboTe ¢ OAMOCTPOMHBLIM MEHIO.

@yuxunsn rcad_kb(), xoTopas obecncunsacT npoucce BBOAa ¢ KAABHaTYphl, PCACTaBACHa
HHXC. B OCHOBIIOM OHa MHYCM HC OTAHYACTCA OT OPHIHHAABHOM BCPCHM W BBITIOAHSACT
AOBOABHO 3HAYHTCABHBIC N0 CBOCH POAH (DYHKUHH.

/* Yrewne w 06paboTka KOMAMA, BBOAMMMX C KA3BMATYpH */
read_kb()
{

union k{
char c[2];

key.i = bioskey(0);
xhairs(x, y): /* ciepers rpaguueckud ypcop */
if(tkey.c[0)) switch(key.c[1]){
case 75: /* saeso */
if(on_flag) line(x, y. x, y-inc, cc);
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else

case

case

case

case

case

case
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y ~= inc;

break;

17: /* snpaso */
if(on_flag) line(x, y,
y ¢= inc; .
break;

72: /* eeepx */
if(on_flag) line(x, y,
x -= {nc;

break;

80: /* suu3 */
if(on_flag) line(x, y,
x += {nc;

break;

71: /* saeso seepx */
if(on_flag) Vine(x, y,
y == inc; x -= inc;
break;

73: /* snpaso seepx */
if(on_flag) line(x, y.
y ¢= inc; x -= inc;
break;

79: /* Baeso Buu3 */
if(on_flag) Vine(x, y.
y -= inc; x += inc;

break;

case

case 59: inc = 1; /* F1 - ymewvmuTo cxopoCte */

case 60: inc = 5; /* F2 - yseawwnts CkopoCTe */

81: /* snpaso suu3 */
if(on_flag) line(x, y,
y += inc; x += fnc;
break;

break;

break;

switch(tolower(key.c[0])) {

case

case

case

case

case

case

case

case

case

case

case

case

case

case

‘o’: on_flag = 'on_flag: /*

x, y+inc, cc):

x-inc,

x+inc,

x-1inc,

x-inc,

x+inc,

x+inc,

y. cc):

y, cc);

y-1inc,

y+inc,

y-inc,

y+inc,

sabaona usera */

break;
‘1': cc s 1; /* yser 1
break;
‘2°: cc = 2; /* user 2
break;
‘3': cc = 3; /* yser 3
break;
‘0°: cc = 0; /* yser O
break;

*
¢/
*/
*/

cc);

cc);

cc);

cec):

NepexAnvaTeoAL

‘b’: box(startx, starty, endx, endy, cc);

break;

‘f': f111_box(startx, starty, endx, endy, cc):

break;

‘1': line(startx, starty, endx, endy, cc);

break;

o

break;

‘h': £111_circle(startx, starty, endy-starty,

break;
s': save_pic():
reak;
r': load_pic():
break;

‘m': /* nepemectutn obaacte */

c': circle(startx, starty, endy-starty, cc):

move(startx, starty, endx, endy, x, y):

break;

‘x': /* xonuposarte obaacte */
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copy(startx, starty, endx, endy, x, y):
break;

case ‘d’: /* onpeaeauts obwext ann Bpamewus */
sides = define_object(object, x, y);

break;

case "a’': /* spauavte obuexrt */
rotate_object(object, 0.05, x, y, sides);
break;

case ‘\r‘: /* yCTaHOBUTL KOHEUHYD TOUKY AAR AMHWMW,

OKPYZHOCTH WAM NPAMOYrOAbHUKE °/
1f(first_point) {
startx = x; starty « y;

else {
endx = x; endy = y:

first_point « !first_point;
break;

case 'p’: pal_num « pal_numeel 7 2:1:
palette(pal_num);

/* soccranoBute usobpazewue rpaguveckoro kypcopa */
xhairs(x, y);

if(tolowel(key.c(0))=="q") return I;

return 0;

®yuxumn rcad_mouse(), xoTopast 0bpabaThinacT BROA OT “MBIUKM", NIPCACTABACHA HHXC.
/* UYrewue u 06paboTka KOmMAHA, BBOAWMMX C NOMOWLD “mMuwu” */
read_mouse()

int oldx, oldy;
int choice;

oldx = x; oldy = y;
xhairs(x, y): /* crepets c texywed nosuuum */

/* waxatu obe kaasusM AAS 3KTUBM3IAUWM MeHo */
1f(rightb_pressed() && leftb_pressed()) {
chofce = menu(); /* noayuure pesyabrar swbopa
“3 mewn */
switch(choice) {
case 0: box(startx, starty, endx, endy. cc);
break;

case 1: circle(startx, starty, endy-starty, cc):
break;

case 2: line(startx, starty, endx, endy. cc):
break:

case 3: fil)_box(startx, starty, endx, endy, cc).
break:

case 4: fill _circle(startx, starty, endy-starty. cc);
break:

}
/* Npasan xkAaBUBA ONPEABARET KOHEUHYD TOUKY Ourypw */
else if(rightb_pressed()) {

1f(first_point) {
startx = x; starty = y;
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}
else {
endx = x; endy = y;

}
first_point = tfirst_point;
wait_on(RIGHTB); /* oxwaawue oceoboxaewun xaasuww */

}

if(deltax || deltay) {
mouse_position(dy, &x);
y oy / 2. /° HOPHBAHIBUMA KOOPAWHAT BHPTy3AbMOrO
axpana */
/* WazMuTE AeBYD KABBUBY AAR pUCOBAwMA */
1f(leftb_pressed()) mouse_on_flag = 1;
else mouse_on_flag = 0;
1f(mouse_on flng) line(oldx, oldy, x., y., cc):

/* soccranoBute wiobpazenwwe rpaguuecxoro xypcopa */
xhairs(x, y);

®yuxums rcad_mouse() paboTaeT cacayroumm o6pa3zom. Bo-nepsbix, aHaAH3MpYETCA GakT
OAHOBPEMEHHOr0 HaXaTHA ABYX xaaBuul. Ecan QaxT umeeT mMecto, TO nyTem obpauicHus x
¢GyHxumn menu() aKTHBMIMPYETCA MCHIO, KOTOPOC YCTAHaBAHMBACTCA H YNPaBAACTCA MyTEM
obpautcHust x mouse_menu(). EcA MoAbL30BaTCAB OCYUIECTBHA BLIGOP OAHOrO H3 IACMCHTOB
MENIO, TO HHMUMHPYCTCR COOTHETCTBYIOULCE ACHCTBMC. Tak Xax B COCTaB TeEKylllero MCHIO
BXOASIT Pa3AHYHBIC (HIYpbl, H3 KOTOPLIX CKAaAbIBacTcs W3obpaxcime, - MPAMOYroAbHUKH,
OKPYXHOCTH, AMHHH W ACHCTBHSl, MO3BOA p, 3akp Th 3TH QHUIYPBL, TO C
noMoulbio "MbIUH® Bbl MOXeTc BbibpaTb oAMM ua 2THX JAEMCHTOB 6yAyutero pucyiika uamn
AckcTeHe. (Bbl MoxeTe TakXe BKAIOYMTB B MCHIO CPCACTRA, MO3BOASIOUWMHC MOAL3OBATCAN
BbIGHpaTL UBCTa M ycTaHaBAMBATH MAaAMTPY).

TMpaBas xAaBHIIA HCNOABL3YCTCH AAR  OMPCACACHHS KOMCHHOM TOYKM  AHHHMA,
MPAMOYroALHHKOB H OKPYXHOCTCH, TOYHO TaKk Xc, kak kAasuisa <BBOA> ucnoabayercs aas
ITHX X¢ ieaen npu paboTe ¢ xaaBMaTypow. YcT Te ° b’ B nep KOHEHYHON TOuYKC
06bCKTa M HAXMMTE MpaBylO KA y. 3aTem nep THTC "MbilL" BO BTOPYIO KOHCHHYIO
TOUKY M ONATb HAXMHTE KAaBuily. Tax Bbl MoAyuuTe H30bpaxeHue HHTepecylouten Bac
durypol.

Koraa AcBas xaaBHMIlIa He HaxaTa, "Mblulb® MOXCT MCPCMCWIATBCA MO IKPaHy, HC
OCTaBASIA 32 COOOM HHMKaKOro CACA3. JTO MPOMCXOAHT I10TOMY, HWTO MO YMOAUAHHIO Mepo
"MbIWHK" CYHTACTCA MOAHATBLIM. AAR TOro, YTo6b! NOAYYHTH BO3MOXHOCTb “IIHCATh MbIUILIO"
(onycT™MT®L nepo), HCOGXOAMMO HaxaThb AcByio xaasuity. Iloka xaaBuiua naxaTa, nepo
CYUTACTCH OMYULCHHBIM.

B xoOHUE KOHUOB, CCAH “Mblllb® KW3MCHHMAAZ CBOM KOOPAHHATBLI, byayr 06HOBAEHBI
311a4eHHA cyeTunxkoB X u Y.

®ynxuuna menu(), NPEACTABACHHAA HHXE, MCIIOABIYET AAR YCTaHOBKM W yNpaBACHMS
MEHIO QYHKUHIO _menu(), or yto patee.

/* Ovobpazewne mewo */
menu()

register int i, §:
char far *ptr « (char far *) 0xBB000000; /* Yxajateab wa
CGA-namare */
char far “temp:
unsigned char buf[14)[80);: /* aan xpawewur coaepzumoro
axpawna */
int x, y, choice;
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char items(](20] = (
"BoxX"

“CIRCLE",
“LINE",

“FILL BOX",
“FILL CIRCLE™

)

temp = ptr;

/* coxpawewwe sepxweR 4acTw Texymero Ikpaws */

for(i=0; i<l4; f++)

for(j=0; j<B80; j+=2) {
buf (1] (4] = "temp: /* uerwwd 6aa: */
buf (1] [j+1) = *(temp+B1S2); /* weuerwwi badr */
*temp = 0; *(temp+8152) « 0; /* ouucrka sepxwed
vactu akpawa */

tempes;

}

goto_xy(0, 0):

/* oxuadume, xotopoe Gyaser NPepeano B pesyabTate HAZATUA WA
xadeuey */

while(rightb_pressed().|| leftb_pressed());

cursor_on();
choice = mouse_menu(S. items, 0, 0)

cursor_off();
temp = ptr;
/* soccramoBaenwe wiobpazewun eepxwed wactiu akpawa °/
for(is0; fcld; fes)
for(§=0; §<80; j+=2) (
*temp = buf[1](4):
*(temp+8152) = buf[1])[1¢1):
temp+s+;

return choice;

B npouccce paboThi (ynxumsi npexAc Beel'o CoxpaHsAeT H3o6paxenHc BepxHeH wacTH
TEKYUICrO JKpaHa, HC OXHMAAA HaXaTHUA KakoM-AHG0 xAamM. 3aTCM CACAYCT "BKAIOUCIHC'
xypcopa "Mbnuu® u obpauicnme x @yuxnmn mousc_menu(). [Mocac nepeaaun ynpasacuus or
(ynxuuu mousc_ menu() Kypcop BKAIOHACTCS, BOCCTaNaBAMBACTCA NpCAblAyuice M3obpaxcumce
BCPXHEH YacTH IKpaHa, W PYHKLUHA BO3IBPAllaCT COOTRETCTBY M KOA BbIGD 0 JACMCHTa
MEHI0.

OnpeacAcenne 06bEKTOB C NOMOMLIO "MLIIK®

OpHIruHAaAbHAR BCPCHA MPOIPaMMbl PHCOBAHHA AOMYCKACT HCMOAb30BalHe obBLexToR,
ONPEACAREMBIX ¢ MoMouibio dynkuun define_object(), NyTcM ONpeACAEHHS KOHCUNBIX TOUEK
KaXAOr0 CErMCHTa AHHHH. KaXAbLIH OnpeAcAcunbin patiec 06LEKT MOXET 61ITh MOABEpriyT
Bpamtcunio. Bepcua @ysxummu  define_object(), npcacTaBachnuas Hxe, Takke NO3BOARET ¢
NOMOWIBIO "MbIUIH® YK23bLIBaTh KOHCWiible TOYKH (rabaputbt) obnexToB.

/* Onpeaenenwe o0b6vexTa no ero rabaputuuM TOUKAM € NOMOWBLO
KASBHATYPH WA “Musu" ¢
def ine_object(ob, x, y)
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double ob[] [4]):

int x, y;
union k{
char c(2);
int §;
} key;

register int i,

char far *ptr = (char far *) OxB8B00000D; /* Yxasateas Ha
CGA-namate */

char far *temp;

unsigned char buf[l‘][Ob].

int sidess=0;

int deltax, deltay, oldx, oldy:

temp = ptr;

/* coxpawenue Bepxwed uaCTu Texywero axpawa */

for(1=0; i<14; i+4)

for(j=0; §<80; j+=2) {
buf (1] (4] « *temp; /* werwwa Gaar */
buf (i) [J+1) = *(temp+B152); /* weueruwd Gaar */
“temp = 0; “(temp+B152) = 0; /* ouucrka sepxwed
yacrtu axpawa */

tempes;

i «0;
key.i = 0;
xhairs(x, y);
do
goto_xy(0, 0);
printf(“Onpeaeaure cropouy Xd”, sides+l);
1f(1«20) printf(“Yxazure nepsyo rabapurmuyo Toucy”):
else printf(“Ycazure Bropyo rabapuruyo roucy”);

do
/l"-...“‘..!‘ ‘06‘.0““‘- yacte ‘A- MM . ...Q'Q'Q‘Q..t..t't'/
/* Npocmartpusaerca, ecau "mueb” nepememaercs */

mouse_mot ion(&deltax, &deltay);
/* AcnoAbIyATE AEBYD KAABUEY AAR ONPEACACHWA TOuKW®/
1f(leftb_pressed()) {
/* crupauue rpaguueckoro kypcopa */
xhairs(x, y)
/* sanomuuanue KOOpAuHAT TOuKM */
ob(sides]) (1++]) = (double) x:
ob(sides) [1++] = (double) y:
if(1eed) (
1 =0;
sides++;

break;

}
} while(!kbhit() && 'deltax && ! deltay):
1f(1eftb_pressed()) wait_on(LEFTB);

1f(deltax || deltay) {
/* ecau “"mbub" nepemectuadch, TO Nepecuer koopAuHaT®/
oldx « x; oldy = y:
mouse_position(by, &x);
y =y / 2. /* wOpMAAU3IBUMA KOOAMNHAT BUPTYAALHOrO
axpawa*/
/* ctupawuue rpaguueckoro xypcopa */
xhairs(oldx, oldy):
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Jreeseveses youey AOGABOYNOR HACTH AAR “Mugw" *teTeesessxsassasy

else 1f(kbhit()) {
key.i = bioskey(0);
/* wiobpaxenwe rpagmuecxoro xkypcopa */
xhairs(x, y):
if(key. c[O]'tll) {
/* ucnoabsyAte <BBCA> Aaa onpeaeaewun Touxw®/

ob(sides) [1++] = (double) x:
ob([sices) [1++] = (double) y:
1f(1==4) {

12 0;

sides++;

}

/* €CAM KA3BHUM YNPABAEHHE KYPCOPOM, 10 NEpeMeneHwe
rpagnueckoro xypcopa */
1f('key c[0]) switch(key.c[1]) {
case 75: /* eaveo °/

y-=1;
break;

case 77: /* enpaso °/
yeel;
break,

case 72 /* eeepx */
x-=1;
break:

case B0: /* ewuy °/
x+=];
break,

case 71. /* eaevo esepx °/
x--1, y-=1,
break;

case 73 /* snpasc seepx °/
x-=1; ysel,
break,

case 79: /* eneso suu3 */
xeel; y-el,
break;

case B1: /* enpaso Buuy */
x+el, yesl;
break;

}

}
1f(hey.c(1] '= S9) xhairs(x, y):
} while(key c(1] !'= 59); /* waxmwie Fl ana octawoexm */

temp = ptr.
/* socrauosaenue wiobpaxeuus 8 ecpxHed wACTw axpawa */
for(1a0; 1<14; 1++)
for()=0; )<80; )+<2) {
“temp = buf (1] [1):
*(temp+8152) = buf(1)[(3+1];
tempes;

return sides;

Kax Bbl MOXCTC BHACTL, ACHaA KAJBMILA MCIOAB3YCTCH AAR yKa3aWusi rabGapuTiimix
TOUCK. ABHACIIHE "MLIUIM® KOAMPYCTCSH TOYNO TaK X¢, Kak W B ¢ynxuun rcad_mouse(). 3a
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HCKAIOHEHHEM TOr0, YTO B PYNKUKIO A0DABACH (PParMEHT MCXOAHOIO TEKCTa AAH MOAAEPKKH
BBOA2 HHQOPMAUMHM C MOMOWBIO "MbIUKM", OpuruilaabHasi Bepcust dynxuun define_object()
GoABIIE IMKAKMX H3MCHCHMA HE 1IpcTepricaa. AAH yXa3aHWMS oucpcAHon rabapuTion Touxu
NEPCMECTHTE "MbIBL" B HYXHYIO MO3HLUKIO U HAXMUTE KAJBHILY.

ToARBA TEKCT MOARQHUHPOBARHOW NPOrpaMMbI PHCOBARHN

Huxe TMPHBCACH HCXOAHLIH TeKCT nporpaMMbl pPHCOBaHHA C YYETOM BCEX H3MCHEIIMA
H AOMOAHCHHH, oScyncunblx BblllE.

/* Jta Bepcun nporpammu pUCOBAKWA AAR aAantepos CGA/EGA
NO3BOARET HCNOALIOBATL "MuBb™” ¢upmuu Microsoft/IBM ,
A TaKXe 2ABTEPHATHBHOE YCTPOACTBO BROAA (KAaasmartypy)

#detine NUM_SIDES 20 /* MaxcumMaAabHOe WMCAO CTOPOM §Wrypu.
No xeA&NMD MOZWO yBeAwwuTs */
tdefine NOT_MOVED 0
#def 1ne RIGHT 1
#define LEFT ?
ddef ine UP 3
fdefine DOWN L}

fdefine LEFTB 1
#define RIGHTE 2

#def 1ine MENU_MAX 20 /* MaxcuMaApHOe YMCAD JAemMen1ce Mewo */

#inc lude <dos.h>
finclude <stdio.h>
finclude <math.h>

void mode(), line(), box{). f111_box();

void mempoint(), palette(), xhairs();

void circle(), plot_circle(), fill_circle():

void rotate_point(), rotate_object{), goto_xy();

void display_object(), copy(). move():

void save_pic(), load_pic().

void set_mouse_position{), mouse_position(), mouse_motion{):
void cursor_on(), cursor_off(), wait_on(), mouse_reset():;

unsigned char read_point();

/® 370 MACCHB NPEAKAINBYEH AAR XPAHEHMA KOOPAMHAT AMHAMHYECKM
onpeaeasemof ¢urypw  */

double object [NUM_SIDES] (4] ;
double asp_ratio; /" xod¢émuuent cxarus oxkpyzwocren */

int x=10, y=10; /* rexymas nojuyus dxpawa */
int cc=2; /* vexymmd user */
nt on_flag=l, mouse_on_flag=0; /* nepo onymewuo mau
’ noawato */
int pal_num=1; /* vomep naautpm */
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main()

/* FabapuTHue TOUKM, ONPEACAROWME AWHWO, OKPYXIHOCTH
MAM NPAMOYrOALHMK */
int startx=0, starty=0, endx=0, endy<0, first_point=1;

int incel; /* npupawenue Asuzewus */
int sidess0;  /* woMep CTOpOWM ONpeaeAReMOd $urypu */
int deltax, deltay: /* "muwb” wiMeHReT AdHWbe 8

MHAMUKPOBAKHOA NOSMuUUM */

char done=0;

mode(4); /* nepexaovaress B 4 rpaguueckud pexum AAR
aaantepos CGA/EGA */

palette(0); /* naaurpa 0 */

mouse_reset(); /* wHcraamuua “uwwu® */

xhairs(x, y): /* ycrawoeurs rpaduveckud xypcop */
set_mouse_position(y®2, x); /° yclanoBMTe HAWaALHYD NO3MuMD
xypcopa “mwun” °/
do {
/* npocMatpusaercr, nepemewaracs Au “muub” */
mouse_motion(&deltax, &deltay):
1f(deltax || deltay) read_mouse();
/* nposepxa Wazatua xaabuwm */
1f(1eftb_pressed() || rightb_pressed())
read_mouse():
if(kbhit()) {
done = read_kb();
/* nepemewerue “MumH" B COOTBETCTBUMM C padMegewwem
rpaduveckoro xypcopa */
set_mouse_position(y"2, x):

} while (!done);
mode(2):

/* Ytewue u 06paboTKa KOMAHA, BBOAMMNX C NOMOMLD “MumW' */
read_mouse()

int oldx, oldy;
int choice;

oldx = x; oldy = y:
xhairs(x, y); /° crepets c vexymeh nosuuuum */

/* Hazartu ob6e KAaBMEM AAR aKTuBMIAUWM Mero */
if(rightb_pressed() 88 leftb_pressed()) {
choice = menu(); /* noayuuTs pesyastat subopa
3 mewo *
switch(choice) {
case 0: box(startx, starty, endx, endy, cc);
break;
case 1: circle(startx, starty, endy-starty, cc):
break.
case 2: line(startx, starty, endx, endy, cc);
break;
case 3: fill_box(startx, starty, endx, endy, cc):
break:
case 4: fill_circle(startx, starty. endy-starty, cc):
break:
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/* Npasan KA3BWWA ONpEAEARET KOWEWHYD TOuKy @urypu */
else if(rightb_pressed()) {
if(first_point) {
startx = x; starty = y;

else {
endx = x; endy = y;

first_point = !first_point;
wait_on(RIGHTB); /* oxwaawue ocsobozaenus xaaswaw */

}

1f(deltax || deltay) {
mouse_position(8y, &x);
y *= y / 2; /* HOpMAAW3IAUWA KOOPAMKAT BHPTYAABKOrO
akpawa */
/* HaZMUTE AEBYD KAABMWY AAR PuCOBAHMA */
if(leftb_pressed()) mouse_on_flag = 1;
else mouse_on_flag = 0:
1f(mouse_on_flag) line(oldx, oldy, x, y, cc):

xhairs(x, y); /* soccrauosure uilobpazewue rpaguveckoro xypcopas */

/* Ytenue 4 06paboTKa KOMEKA, BBOAMMMX C KABBHATYPW */
read_kb()
{

union k{
char c(2):
int i;

} key;

key.i = bioskey(0):
xhairs(x, y): /* crepers rpaguueckud xypcop */
1f('key.c[0])) switch(key.c[1]){
case 75: /* eaeso */
1f(on_flag) Vine(x, y. x, y-inc, cc);
Yy == Iinc;
break;
case 77: /* snpaso */
1f(on_flag) line(x, y, x, y+inc, cc);
y += inc;
break:
case 72: /* ssepx */
1f(on_flag) line(x, y, x-inc, y, cc);
x == inc;
break;
case 80: /* snu3 */
1f(on_flag) Vine(x., y, x+inc. y, cc);
x 4= fnc;
break;
case 71: /* eaeso seepx */
if(on_flag) line(x, y, x-inc, y-inc, cc):
y == inc; x -= inc;
break;
case 73: /* snpaso seepx */
1f(on_flag) line(x. y, x-inc, y+inc, cc);
y +° inc; x -= inc;
break;
case 79: /* sneeo ewu3 */
1f{on_flag) line(x, y, x+inc, y-inc, cc):
y == inc; x += incC;
break;
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case 81: /* enpaso exu3 */
if(on_flag) line(x, y, x¢inc, y+inc, cc);
y += inc; x 4= 1nc;

break;

case 59: inc = 1, /" F1 - yMewbwmTs ckopocts */
break;

case 60: inc = 5; /* F2 - yseamunTn cxopocts */
break:

}
else switch(tolower(key.c[0])) {
case ‘0o‘: on_flag = 'on_flag: /* nepexanvatean
wabaowa usera */

break:

case "1': cc = 1; /* ueer 1 */
break:

case '2': cc = 2; /* ueer 2 */
break:

case ‘3': cc = 3; /" user 3 */
break;

case ‘0°: cc = 0; /* user 0 */
break;

case 'b’: box(startx, starty, endx, endy, cc):
break;

case ‘f': fill_box(startx, starty, endx, endy., cc):
break;

case '1': line(startx, starty, endx. endy, cc).
break;

case ‘c': circle(startx, starty, endy-starty, cc);
break;

case 'h': fill_circle(startx, starty. endy-starty, cc):
break;

case ‘s’': save_pic();
break;

case ‘r’: load_pic();
break;

case '‘m': /* nepemecturn obaacte */
move(startx, starty, endx, endy, x, y):
break:
case ‘x'- /* xonuposartp obaacre */
copy(itartx, starty, endx. endy., x, y):
break:
case ‘d’: /* onpeaeaurn obuext aan spauewun */
sides = define_object{object, x, y);
break;
case ‘a‘': /* epawato obvext */
rotate_object(object, 0.05, x, y, sides);
break;
case ‘\r': /* yCTAHOBUTb KOWEWHYD TONKY AAR AMKMK,
OKPYXHOCTH WAM NPAMOYFOAbMWKA */
if(first_point) {
startx = x; starty = y;

else {
endx = x; endy = y;

first_point = Ifirst_point;
break;

case ‘p‘: pal_num = pal_nums=] ? 2:1;
palette(pal_num);

xhatrs(x, y); /* soccrawosutn wsobpazenwe rpaguueckoro kypcopa */

if(tolower(key.c(0))=="q’) return 1;
return 0;
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/* Ycrawosute naawtpy */
void palette(pnum)
int pnum;

union REGS r;

r.h.bh = 1; /* xoawposanue 4 rpaguuecxoro pexuma */
r.h.bl = pnum;

r.h.ah = 11; /* QyHRUKMR yCTaHOBAEHMS NaAMTpH */
int86(0x10, &r, &r);

/* Ycrawosuts Buaeopexum */
void mode(mode_code)
1nt mode_code;

union REGS r;

r.h.al = mode_code;
r.h.ah = 0;
int86(0x10, &r, &r);

/* Pucosawue npamoyroabmuxa */
void box{startx, starty, endx, endy. color_code)
int startx, starty, endx, endy, color_code;

line(startx, starty, endx, starty, color_code);
Vine(startx, starty, startx, endy, color_code);
Vine(startx, endy. endx, endy, color_code):
Tine(endx, starty, endx, endy, color_code);

/* PMCOBEHWE AWHMM B CNEUWPHUMPOBAWHOM UBETE C WHCNOALIOBANMEM
OCHOBHOTO aArOpuTME Bpeaenxama */

void line(startx, starty, endx, endy, color)

int startx, starty, endx, endy, color;

register int t, distance;
int x=0, y=0, delta_x, delta_y;
tnt incx, incy;

/* onpeaeaewue paccroanun 8 oboux wanpasaewwusx */
delta_x = endx-startx;
delta_y = endy-starty;

/* BuuucaeHue wanpasaewun npupamewus. fpupamenue
BHUMCARETCA OTHOCMTEABHO 0 KaK AAS FOPUIOHTAABHOA,
TAK M AAR BEDTUKAALHOA AMHUM
L]
/
if(delta_x>0) incx = 1;
else if(delta_x==0) fncx = 0;
else incx=-1;

if(deita_y>0) incy = 1:
else if(delta_y==0) incy = 0;
else incy=-1;

/* Onpeaeaserca, xakoe paccroswue Goavwe */
delta_x = abs(delta_x);
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delta_y = abs(delta_y);
if(delta_x>delta_y) distance = delta_x;
else distance = delta_y;

/* Buvepuwmsnue Aunuu */
for(t=0; t<=distance+l; t++) {
mempoint(startx, starty, color);
x+sdelta_x;
y+=delta_y;
1f(x>distance) {
x-=distance;
startx+=incx;

}

1t (y>distance) {
y-=distance;
starty+=incy;

}

/* 3axpasuBaHwe NPAMOYrOAbHWKA CNEUMPUUUPOBAHKLM useToM */
void fi11_box(startx, starty, endx, endy, color_code)
fnt startx, starty, endx, endy, color_code;

register int i, begin, end;

begin = startx<endx ? startx : endx:
end = startx>endx 7 startx : endx;

for(i=begin; f<=end; i++)
1ine(i, starty, i. endy, color_code):

}

/* Pucosanue OKPYXHOCTH C WCNOALIOBAHWEM LEAOYMCAGHHOrO AArOPMTMA
Bpesenxama */

void circle(x_center, y_center, radius, color_code)

int x_center, y_center, radius, color_code;

register int x, y, delta;

asp_ratio = 1.0; /* Ecaw Bac we yaosaevsOpRo! npesnaraemme
NPONOPUUM @WryPH, HIMEHWTE IHAUEHWE ITOA
nepemennod */

y = radius;

delta = 3 - 2 * radius;

for(x=0; x<y; ) {
plot_circle(x, y, x_center, y center, color_code);

if(delta < 0)
delta += 4*x+6;

else {
delta += 4%(x-y)+10;
y--:
}
X+4;
}
xey;
) 1f(y) plot_circle(x, y. x_center, y center, color_code);
/* H peact suvep OKPYIHOCTU NO ONPEAEAEHHMM

noablosareaem Toukam */
void plot_circle(x, y, x_center, y_center, color_code)
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int x, y. x_center, y_center, color_code;
int startx, endx, x1, starty, endy. yl:

starty = y*asp_ratio;
endy = (y+1)*asp_ratio;
startx = x"asp_ratio;
endx = (x+1)%asp_ratio;

for(xlestartx; xl<endx: ++xl) {
mempoint (x1+x_center, y+y_center, color_code):;
mempoint(xlex_center, y_center-y, color_code);
mempo int (x_center-xl, y_center-y, color_code);
mempoint(x_center-x1, y+y_center, color_code);

}

for(ylestarty; yl<endy; ++yl) {
mempoint(ylex_center, x+y_center, color_code);
mempoint(yl+x_center, y_center-x, color_code);
mempoint(x_center-yl, y_center-x, color_code);
mempoint(x_center-yl, x+y_center, color_code):

/* 3aKpaswsauue OKPyIHOCTM NyTen UMKAMNECKOro obpamewwus K @ywxumw
circle() c menssun paguycom */
void fi11 _circle(x, y, r, c)
int x, y, r, c;
{
while(r) {
circle(x, y, r, c);
[ZEH

/* Orobpaxeuwe rpaguuecxoro xypcopa */
void xhairs(x. y) .

tnt x, y;

{

line(x-4, y, x+3, y, 1 | 128);
Tine(x, y+4, x, y-3, 1 | 128);

/* 3anuce t1ouKM nenacpeacTsenno 8 CGA/EGA */
void mempoint(x, y, color_code)
int x, y, color_code;

union mask {

char c(2];
int §;
} bit_mask;

int {, index, bit_position;

unsigned char t;

char xor; /* xor - user w3o6paxenun 3aNuCHBALTCS WAM

nepejanucwsaerca */

char far *ptr = (char far *) 0xB8000000; /* Yxazavteas
CGA namatu */

bit_mask.1sO0xFF3F; /* 11111111 00111111 & Asowuwom

xoae '/

/* nposepxa juauewwR Arn & pexuma */
1F(x<0 || x>199 || y<0 || y>319) return:
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xore color_code & 128; /* npocmatpueaertca, ecAu pexum
ycrawoaren */
color_code = color_code & 127; /* wacka crapwero 6ura */

/* ycranoaxa macku 6uTa u KOA2 UBETA AAR NPABOA AuEAXM
namatu */

bit_position = yX4;

color_code<<=2*(3-bit_position);
bit_mask.i>>=2*bit_position:

/* nouck 6aATa AAR KOpPEXTHPOBKM B BHAEONAMATI */

index = x*40 +(y >> 2);

1f(x X 2) index += B8152; /* ecAu AONOAHUTEABAO
MCNOABIOBAACR 2-A Cerment
nanatu */

/* sanuce usera */

1f(txor) { /* pexun nepesanucu */
t = *(ptreindex) & bit_mask.c(0];
*(ptreindex) = t | color_code;

f
else { /* pexum sanucu usera */
t = *(ptreindex) | (char)O;
*(ptreindex) = t ~ color_code;

/* Henocpeacraewwoe uTekwe 6aAta w3 euaeonamatu CGA/EGA
® pexume 4 */

unsigned char read_point(x, y)

int x, y;

union mask {
char c(2):
int §;
} bit_mask;
int §, index, bit_position;
unsigned char t;
char xor; /* xor - user wiobpazewus 3anNuCwBAETCR MAWM
nepesanucusaerca */
char far *ptr = (char far *) O0xBB000000; /* Yxajrareas
CGA namatu */
bit_mask.i=0xFF3F; /* 11111111 00111111 e Aeouunom
xoae

/* nposepka 3Kauewud Arn 4 pexuma */
1f(x<0 || x>199 || y<0 || y>318) return;

/* ycrawomka Macku 6uTa w KOA2 UBETA AAS NPaBOA Auedrw
namaru */

bit_position = yX4;

bit_mask.i<cce2*(3-bit_position).

/* nouck wyzworo 6aara @ suaeonamatu */

index = x*40 +(y »> 2);

1f(x X 2) index += B152; /* ecAu AONOAWMTEABHO
ucnoas3osasce 2-4 6aox
namatu */

/* urewue ysera */
t = *(ptreindex) & bit_mask.c[0):
t >>22*(3-bit_position);
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return t;

/* coxpanenue Bupeo usobpaxewun na axpawe */
vaid save_pic()

char fname(80):

FILE *fp;

register int 1, §;

char far *ptr = (char far *) 0x88000000; /* Yxasarean
CGA namartw */

char far “temp:

unsigned char buf[14) [80);: /* Gyeep coaepxumoro axpana */

temp = ptr;
/* coxpakewwe sepxwed wacTw Texymero axpawa */
for(i1=0; i<l4; {++)
for(j=0; j<B80; j+=2) {
buf (1] (J) = *temp; /* verwwd Gaar */

buf[1) (4+1) = *(temp+8152); /* neverwwa Gaar */
“temp = 0; *(temp+8152) = 0; /* owucrxa sepxwued
wacTu axpawa */

temp++;

}

goto_xy(0, 0);

printf(“Una ¢adaa : ");

gets(fname):

(1 (fp=fopen(fname, "wb"))) {
printf(~0aaa we moxer 6urte orxpur\n”);
return;

}

temp = ptr;
/* BoccrauosArenue urobpaxewun sepxwed 4actu dxpawa */
for(1=0; 1<14; 1++)
for(3§=0; 3<80; je=2) {
*temp = buf (K] (1]):
*(temp+8152) = buf[1][y+1];
temp++;

}

/* sanuce u3obpaxewus 8 ¢adn */

for(1=0; 1<B152; i++) {
putc(*ptr, fp): /* werwwd Gaar */
putc(*(ptr+8152), fp); /* weverwwd Baar */
ptres+;

}
fclose(fp):

/* sarpysxa 8 namare usobpazewus us ¢adra */
vo1d load_pic()
{

char fname(80);

FILE *fp;

register int {, §;

char far *ptr = (char far *) 0xB8000000: /* Yxazarean
CGA namatu */

char far “temp;

unsigned char buf (14](80): /* 6yeep cosepxumoro axpana */
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temp = ptr;

/* coxpanenwe BEpXMEA vaCTW Texymero axpawa */

for(i=0; f<ld; f+¢)

for(§=0; 3<80; j+=2) {
buf (1) (J) = *temp:; /* uerwwn Ganr */
buf[i][j+1) = *(temp+8152); /* wevernwr Gaar */
*temp = 0; *“(temp+8152) = 0: /* ouucrxa sepxwed
wacTu axpaus */

tempss;

}

goto_xy(0, 0);:
printf(“Hua gadna : “);
gets(fname);
1f(!(fp=fopen(fname, "rb"))) {
goto_xy(0. 0);
printf("0ana ne mozer Gute oTkput\nT);
temp = ptr;
/* soccranosaenue w3obpazennn BepxHER YACTW IKpaHa */
for(i=0; i<l4; i+s)
for(j=0; j<80; )+=2) {
*temp = buf(i][j):
*(temp+8152) = buf(1][1+1]:
temp++;

return;

}

/* 3arpyixa wsobpazennn u3 Qafaa */

for(is0; 1<8152; f1+¢) {
*ptr = getc(fp): /* werwwd Garv */
*(ptr+8152) = getc(fp): /* weuerwwd 6aar */
ptree;

}
fclose(fp):

/* Nepememenwe xypCops 8 CNEUNPWUMPOBAHHYOD NOIWUUD */
void goto_xy(x, y)

int x, y.

{

union REGS r;

r.h.ah=2; /* gywkuma sapecauwuw xypcops */
r.h.dl = y; /* xoopawnatu croabus */
r.h.dh = x; /* xoopawnaTtu cTpoxu */
r.h.bh = 0; /* supeocrpannus */
int86(0x10, &r, &r);

/* Nepememenne obaactu 8 apyroe mecto */
void move(startx, starty, endx, endy, x, y)
int startx, starty; /* sepxwan aesas xoopAwwata */
int endx, endy: /" WWINAR NPasan xOOpAWHaTa Mecta, kyaa Gyaer
nepememena obaacte */
nt x, y; /* sepxuan aesan xoopawnara obaacTw, oTxyaa Gyaer
nepenemeno usobpazewne*/

int §, J:
unsigned char c:
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for(: startx<=endx; startx++¢, endx++)
for(i=starty, j=y; i<=endy; ¢+, )e¢¢) {
c = read_point(startx, i). /* urenwe touxm */
nenpointrstartx §, 0);: /* cTupanne npeswaymero
n3obpaxenns */
mempoint(x, J, c); /* sanuce ero s wosoe mecro */

/* Konuposate ob6aacte 8 apyroe mecro */
void copy (startx, starty, endx, endy, x, y)
int startx, starty; /" sepxuas Aesasm xoopawwara */
int endx, endy; /* uwxwAs npasas xoopawmata Mecta, kyaa byaer
cxonuposana obaacte *
int x, y: /* sepxwan aesan xoopawnata o6aactu, orxyaa byaer
nepemnemeno wiobpaxewue®*/

{
int 1, j§:
unsigned char c;
for(; startx<=endx; startxes+, endxes)
for(i=starty, jmy; i<=endy; 14+, j++) {
c = read_point(startx, 1); /* urenwe touxu */
mempoint{x. j. c); /* 3anuce ee 8 wosoe wecto */
}
}

/* Bpamenwe TOUKM OTHOCHTEABHO CNEUMGNUMPOBAHHON NOALIOBATEAEM
HaYAALMOA TOUKM X_Org W y_Org Ha yroa theta */

void rotate_point(theta, x, y, x_org, y_org)
double theta, *x, *y;

int x_org, y_org;

{

double tx, ty;

/* HOPMAAWIAUWA KOOPAMHAT X W y MCXOAWOA TOukmM */
tx = *x - x_org;
ty = *y - y_org;

/* epamenwe */
*x = tx * cos(theta) - ty * sin(theta);
y = tx * sin(theta) ¢ ty * cos(theta);

/* 803BpaT 3MaveHud KOOPAMMAT */
x ¢= x_org;
y ¢= y_org:

}

/* Bp awnoro obvexta */
vo‘d rotate object(ob theta, x, y, sides)
double ob[)T4); /* onpeaenenue obvexra */
double theta; /* yroa nosopora 8 paamawax */
int x, y; /* uewrp spamenus */

int sides;

register int §, J;
double tempx, tempy; /* avo
MCNOALIYEMNE NPM noeoﬁpu:ooaunu Tunoe '/

char ch;
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for(::){
ch = getch(): /* npocmatpwsaercn, ecaw yxaswsaercs
Wanpasaenue spasenus */
switch(tolower(ch)) {

case ‘1': /* ®8p oTue A crpeaxn */
theta = theta < 0 ? -theta : theta:
break;

case ‘r': /* spamewne nO wacosoR crpeaxe */
theta = theta > 0 ? -theta : theta:
break;

default: return;

for(3=0; j<sides; j++) {
/* crwpauwe npeawaymed Auwum */
Vine((int) ob(3] (0], (int) ob(31([1].
(int) ob[31[2). (int) ob[3)[3]. 0);

rotate_point(theta, &ob(§][0]. &ob(§1[1]). x, y):
rotate_point(theta, &ob[j] (2], &ob[3)(3]. x. y):

Vine((int) ob[3][0]. (int) ob(J][1].
(int) ob[§](2]. (int) ob[4](3]. 2):

/* ovobpaxeune obvexta */
void display_object(ob, sides)
double ob[] [4];

int sides;

register int §;

for(i1s0; f<sides: i++)
Vine((int) ob{1][0]). (int) ob[i][1],
) (int) ob[1][2], (int) ob[4][3]. 2

/* Onpeaeaenne ob6bexta no €ro rabapuTHuM TOYKaM C NOMOmMBLD
KABBMATYPH AW “mumn” */

define_object(ob, x, y)

double ob[] [4]):

int x, y;
{
union k{
char c(2];
int §;
} key:

register int i, J;

char far *ptr = (char far *) 0xB8000000; /* Yxasareao wua
C6A-namate */

char far “tem

unsigned char buf[ll] (80);

int sides=0;

int deltax, deltay, oldx, oldy;

temp = ptr;
/* coxpauewwe sepxwed vactu texymero axpawa */
for(1=0; 1<ld; 1+¢) .
for(j=0; Jj<80; j+=2)
buf (1] [§) = “"temp; /* werwwd 6aar */
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buf [1][J+1) = *(temp+8152); /* wewerwwn Gaar */
“temp = 0; "(temp+B152) = 0; /* ouucrxa sepxued

wacTu axpawa */
tempes;

i1=0;

key.i = 0;
xhairs(x, y);
do {

goto_xy(0, 0):

printf(“Onpeaeanwre cropowy Xd", sides+l);

1f(i==0) printf("Yxazure nepsyo rabapurnyn touxy"):
else printf(“Yxazure sTOpyn rabapurnyn touxy"):

/'.."."'.'....'0‘06..0““.- wacTh ‘l. MW "..t..'ttt...'."'/
/* Npockatpusaerca ecaw "musb” nepememaerca */
mouse_mot fon(4deltax, &deltay);
/* WCROABIYATE ACBYD KA2BMEY AAA ONPEACAEHMA TOuUKM®/
1f(leftb_ pressed()) (
xhairs(x, y): /* crupauwe rpaouuec:oro xypcopa */
/* )anonuucuua KOOPAMMAT ToukW */
ob(sides] [1++] = (double) x;
ob[sides) [i+¢] = (double) y: .
if(1==4) {
i=0;
sides+s;

break:

}
} while(lkbhit() && !'deltax && ! deltay):
1f(leftb_pressed()) wait_on(LEFTB):

if(deltax || deltay) (
/* ecaw "muEb" nepemecTwaadcb, TO Nepecuer KOOPAWHAT®/
oldx = x; oldy = y;
mouse_position(by, &x);
y =y / 2; /* wopmaawsauwn xoopawmay ouptyAAsuoto
axpana*/
xhairs(oldx, oldy); /* crupanue rpoouuecxoro xypcopa */

Jeessevenate Ko 0u AOBABONNOR HACTH AR “Mumn" *VUtecesveevecsne,

else if(kbhit()) {
key.i = bioskey(0):
xhairs(x, y); /* wsobpaxenwe rpaguuecxoro xypcopa */
if(key.c[0)==13) {
* wcnoabsyAte <BBOA> a9 onpeaererwn Toukw*/
ob(sides] [i++) = (double) x;
ob(sides] [1++] = (double) y:
if(i==d) {
i=0:
sides+s;

}

/* ecau Kaasumw ynpasaewus xypcopom, 1O nep
rpaguueckoro xypcopa */
1f(tkey.c(0)) switch(key.c[1]) {
case 75: /* saeso */

y-=1;
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break;
case 77: /" snpaso */
yo-[;
break;
case 72: /* seepx */
x-=];
break;
case 80: /° suw3 */
x+s];
break;
case s1: /* saeso ssepx */
x-sl; y-=1;
break;
case 73: /* snpaso seepx */
x-s]; y+s];
break;
case 79: /* saeso .uua v/

case 81: /* snpaso suus */
xem]; yeos];
break;

}

}
if(key.c[1] !'= 59) xhairs(x, y):
} while(key.c[1]1=59); /* nazmure F1 aan ocrawosxu */

temp = ptr;
/* soccrawosaenue wiobpaxewwn 8 sepxued wactu dxpawa */
for(1=0; i<ld; 1+¢)
for(j=0; j<80; j+=2) {
“temp = buf (1] (J):
*(temp+8152) = buf([i])[j+1]:

tempes;
return sides;
}
/* Orobpaxewne mewo */
menu()

register int 4, j;

char far *ptr = (char far *) 0x88000000; /* Yxasatean wWa
CGA-namare */

char far “temp;

unsigned char buf[14) (80): /* aan xpawewws coaepzumoro

akpana */
int x, y, choice;
char items(][20) = {
"80X"

“CIRCLE™,
“LINE",
"FILL BOX",

) “FILL CIRCLE"

temp = ptr;

/* coxpawenwe sepxHed uactw rexymero kpaua */

for(1=0; i<l4; {+¢)

for(j=0; j<80; j+=2) {
buf [1][§] = *temp; /* uerwwn Gaar */
buf (1] [§+1] = *(temp+8152); /* ueuerwwd Garr */
“temp = 0; *(temp+8152) = 0; /* ouncrxa sepxwen
vacTw akpawa */

tempes;
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}

goto_xy(0, 0);

/* oxwaaume, xOTOpOE GyAeT APEPBAHO B PEIYALTATE HATATHA WA
xAaasuey */

while(rightb_pressed() || leftb_pressed()):

cursor_on();
choice = mouse_menu(S, items, 0, 0);

cursor_of f();
temp = ptr;
/* soccranosaenue uyobpazenun sepxHed uacTtu axpawa */
for(1=0; i<l4; f+e)
for(J=0; j<80; je=2) {
“temp = buf(i][j):
*(temp+8152) = buf (1) [y+1];

tempes;
return choice;
}
[e4tecateatittetatitetitettatttettttiattteatttatintattettaey
/ Kumun, C “muwbo” */

£
unTepe
/n.t..ltt..t.t..t.n..t't"a."'tnt"tt""a"tttnnn!t'!!'tt/

/* Bxaouewwe xypcopa “wuwn” */
vord cursor_on()

int foum;

faum = 1; /* ovrobpasuts xypcop */
cmouses( &fnum, &fnum, &fnum, &fnum);

/* Buxaouewue xypcopa "muwu” */
void cursor_off()

int fnum;

fnum = 2; /* crepers kypcop */
cmouses( &fnum, &fnum, A&fnum, &fnum);

/* Bojepamaer 3mauenwe "MCTMHA", €CAM HAXATA NPABAA KAABHWA,
u “A0Xb” B NPOTMBHOM CAyuae ./

r-ghtb_pressed()
{
int foum, arg2, arg3d, argd;
foum = 3; /* NTeune nOIuuMmM u CTATyCA KAdBMEM ./

cmouses( &fnum, Barg2, Larg3, Bargd);
return arg2 & 2;

-

/* Bojepamaer 3IMauEHME "WCTWHA", €CAM HAXATA AEBAR KAABWWA,
“ “A0Xb" 8 NPOTMBHOM Cayuae */
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leftb_pressed()
{
int fnum, arg2, arg3, argé;

foum = 3; /* Yrewwe nOSwuww w cratyca xaaewew */
cmouses( &fnum, BLarg2, bargd, largd);
return arg2 & 1;

/* YCTanoBMTL KOOPAWHATH KypCOpa “mMuwm” */
void set_mouse_position(x, y)

int x, y;

{

int fnum, arg2;

foum = 4; /* ycrawoexa noswuwm */
cmouses(&fnum, Barg2, &x, By);

}

/® Bosspamaer KOOpPAWHATW Kypcopa “muwm™ */
vo1d mouse_position(x, y)
int *x, *y:

int fnum, arg2, arg3, argé;

frum = 3; /* NOAYuMTb NOSMUMO W CTaTyC xAaswuw */
cmouses( &fnum, Barg2, Barg3, Bargd);

)

/* Bosepamaer wanpasaewwe aAsuzewwn */
void mouse_motion(deltax, deltay)
char *deltax, “deltay;

int foum, arg2, arg3, argd;

frum = 11; /* NOAyuMTb HanpasaeHue AswzeHwa */
cmouses( &fnum, Barg2, barg3, Bargd);
if(arg3>0) *deltax = RIGHT;

else if(arg3<0) *deltax = LEFT;

else *deltax = NOT_MOVED:

1f(argd>0) *deltay = DOWN;
else if(argd<0) *deltay = UP;
else *deltay = NOT_MOVED;

}
/* O106pazaer OAHOCTPONHOE MEHD AAR “MuEn" W 8038pamaer
KOA 866pPAHNOrO NOALIOBATEAEN IAEMBHTA MEHD ./
mouse_menu(count, item, x, y)
int count; * KOAWYECTBO JAemeNTOS Mewo */
char item[) [20]); /* aaementy mewo */
int x, y: /* noswuww ovobpaxzewws */

int 1, len[MENU_MAX] (2], t;
int mousex, mousey;

goto_xy(x, y);

t=0;

for(i=0; i<count; i+e) {
printf("Xs =, item(1));
len[i)(0) = t;
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/* xaxamwfi cwmsoa uweeT wupwwy B 16 Touex pacrtpa */

len(1](1] = t + strien(item[i))*16;

t = len(1)[1]) + 32; /* aobasaserca apa npobera wexay
JaemeHTaMKM Mewo */

}

/* oxupanwe Bubopa noaviosaTesem daementa mewo */
do

1f(rightb_pressed() || leftb_pressed()) break;
} while(tkbhit());
/* OXMAANWE HAXATHA KAABUEM
while(rightb_pressed() || leftb_pressed());

-

/* NOAyuMTb Texymyo no3wuup Kypcopa “wumww” */
mouse_position(bmousex, &mousey);

/* aHaAM3IMPYETCA, HAXOAMTCR AW KYPCOP B NpeseAax mewo */
{f(mousey>=0 && mousey<8) /* cumBOA wmeeT sucOly
8 touex pactpa */
for(1=0; i<count; i+¢) {
1f (mousex>len(1]) (0] && mousex<len[i][1])
return i;

return §;

/* Bosspamaer 1, eCAM CNEUNPWUMPOBAMHAR KA3BWEA We Waxata */
void wait_on(button)
int button;

if(button=e LEFTB)
while(leftb_pressed()):
else
while(rightb_pressed()):

/* Ycrawoska “wuwM™ 8 MCXOAWOE cocTomuwe  */
void mouse_reset()

int fnum, arg2, arg3, argé;

faum = 0; /* Ycrawoska "mwum” 8 uCXOANOE cOCTOAWMe */
cmouses( &fnum, Barg2, Bargl, Bargd);
if(faumi=-1) {
printf("Annapartwwe uau Nporpammwme Cpeactea noaaepzxu”);
printf(” ‘muwn’' we ycrawosaeww”);
exit(1);

1f(arg21s2) {

printf(“Paspeweno WCNOALIOBANME TOALKO ABYXKAZBHEWOA ‘Mumw'"):
exit(1);

MporpamMa p , TIPCAA BaM B JTOM [AaBC, AOBOALHO yAobHa B
obpalcHMK, TaK Kak MO3BOAMCT BaM PHCOBATB MPOM3BOABHBIC PUCYMKH (ECTCCTBCHMO
MCMOAB3YS CTAHAPTHLIC AHHHH), ABUIafiCh NPH ITOM B AKObIX NPOH3IBOABLHBIX HAMpPaBACHHAX
no 3IKpaHy.
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HexoTopnic BO3IMOXHOCTH PaCIIHPCHHS BLINOAHSEMbIX
OYHEKUHMH NPOrpaMMmul

Bo-nepnbix, BaM BO3MOXHO NONAAOOHTCA MOAHPHIIMpOnaTh (ynkiuio mouse_menu() ¢
TeM, 4TO6LI BO3MOXHO 6bIA0 00pabaThisaTh MeHio, 3aHuMaloniec GOACE OAIIOM CTPOKH IKpalla.
®aKTHUCCKH AAR pcaAn3auluu ITOro nanboaee npuemaeMbiM nyTem byaer obbeannenme
dynkunn  0bpaborkn McHIO “MbINMT ¢ PyHKUMsMH  06paboTkM  “BciabiBalontero”  Meino,
paccMOTpeHIIbIMH B raase 1.

EcAn BbI NpHBLIKAK paboTaTb ¢ HKONHBIM MHTCPACHCOM, TO BLI, B IIPHIILLKIIC, MOXETC
MOAMMHUUPOBATL (yHKuUMH 06paboTkM Melo "MblILK™ TakUM 06pa30M, 4UTOOLI BMecTO cAon
B MCHIO QUIYPHPOBAAH Ha COOTBETCTHYIOWHX MECTAX MNUKTOrPaMMLI, 060311a4aloe TOT HAK
HIOR 2AeMcNT McHIo. BO3MOXHO Takxe MOAHMHIMPOBaTH (yHKUHH TakuM obpa3om, urobnt
0obecncUHTD 1I0AHIKPAHBIM PEXHM PaboThi “MLINIKT, 3 TakXC KONUP (a nc nep nme)
yacTM 2kpana (MAH M300paxCHHMH) € OANOIO MECTa B Apyroc.




I'nasa 10

Co3laHue KOMMEpUECKHMX JHarpaMm

B Aanuon raaBc Mbl pa3paboracM M onMiEeM MpPOrpaMMLl, KOTOpble MOryT 6biTh
HCIIOAB30BaHbI AAfl CO3AaHUA HanbOACE yAOBHOrO BUAA NPCACTABACHHA KOMMCPUYCCKUX AAHHBIX
- AvarpamMMm. Bo3MOXHOCTE MOAYUHTBL UMCAOBYHO HHEQOPMALMIO B BH3yaabHOH (POPMC 4acTo
0Ka3bIBacTCA O4YeHb Mnoac3HoW. Kax Bbl Bckope ybeAuTech, CO3AaHHEC AHarpamm He
NPEACTaBASICT TakMX TPYAHOCTEH, KaK ITO MNEPBOHAYAABLHO KaXETCH.

FAaBa HauHMHACTCA ONMHCaHHEM MPOCTOr0 HHCTPYMCHTapHA, NO3BOARIOWIEI0 CTPOMTH
AHarpamMmbl. BTOpas 4acThb rAaBbl COACPXMT ONMCAHMA, KaK ITOT HMHCTYMCHTapHW MOXET
6bITH HCMOAB30BaN AAR MNOCTPOCHUA MPOCTLIX, HO MOAC3HbIX MPOrpPaMM, KOTOPbLIC MO3IBOARIOT
BLIBOAHTB HECKOABKO AMarpaMM OAHOBPCMCHHO.

MpuMepbi B  raaBe HanMcaHbl AASl  KOMNblOTepoB ceMmerctBsa PC ¢ uBcTHhIM
rpapuucckuM asantepoM. HcnoAb3yeTcA 4eTBEpTbIM BUACOPEXHMM, TaK Kak Oll NMOAACPXHBACT
BCC BMAbI UBCTHbIX aAanTcpoB. OAHaKo, Bbl MOXCTE ACrKO M3MCHHTb MPEAAOXCHIILIE
dylUKIMU AARt TOro, 4To6L1 paboTaTh ¢ APpyrMMH THIAMH aAanTepon.

Hopuamnaamm AaHAbIX

Mepea paapaboTxon nporpaMmbl OTOOpaXcHMAI AaHHbIX Ha JKpaHe BaM CACAyET
YACINTh, Kak YHCACHHbIC 3HaYCHHUA MNCPCBOAATCA B COOTBETCTHYIOUIMC KOOPAMIIATLI IKpaHa.
Kax Bbl T€, Pa3MEPHOCTL JKpalla B 4cTBEPTOM BHAcopexume 320°200, npuucm 320 -
rOpH30HTaALHaA pa3McpHOCTBL M 200 - BepTMKaAbHafl. YUMTBLIBasi, UTO AHarpammbl
n300paxaloTC BEPTHUKAABLHBLIMM TOAOCAMH, AaHIbIC AOAXIBLI 6bITh Mpeobpa3osatibl TakHM
obpa3om, 4TO6bl OHM MpPHHMMaAM 3HaueUMA B AMana3oHe oT 0 Ao 199. Aaunbi npottecc
npeobpa Ha3bIBaCTCA HOPMAaAH3AUMCH.

UTobbl HOpPMaAM30BaThL 3HaueHue, HEODXOAMMO yMIIOXMTB €ro Ha HEXOTOpbII
XOIPPHUHCHT, TapaHTHPYIOWHUH MMOAYUCHHC pPC3yALTaTa B AMaNa3oOHE pa3Mepa JKpaHa. Aan
OUPCACACHHA XOIDPHUMCHTA, HEOOXOAMMO 3HAaTh MaKCHMAABLOC H MHIIMMAABIIOE 311aUCHUR
ABYX YMCCA, BbIBOAUMbBIX B BHAC AHarpaMMbl. AAf ONPEACACHHSA MOAXOAAULEIO KOMP(DHUILHENTA,
11COBX0AMMO BBIYECTH MHHMMAaABHOC 3HAYCHHE U3 MaKCHMAABHOIO H MOACAHTHL BCPTHKAABHYIO
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Pa3MCPHOCTD IKpaHa Ha MOAYUCHHYIO Pa3HOCTh. HHBLIMH cAOBaMM, AAR 4-T0 BHACOpEXHMa
HOPMMPYIOLWHMA MHOXHTCAB ONPEACASICTCA NO QopMyAc:
HOPMMpYIOWMA_MHOXHTECAL = 200 / (Max - min)
Taxum 06pa30M, KaXAbIH JACMCHT AAHHBbIX HOPMAaAM3YCTCR NO (QopMyAc:
pMaAH A = neobpabor A * HOPM_MHOXHTCAB

-’ ¥ -’

Pa3pa6oTxa QysKnmil NOCTPOCHHS ABArpaMM

Mpexae, ueM pa3pabaThiBaTh QYHKUMHIO, PHCYIOULYIO AHMarpaMMbi, HEOBX0AMMO ToumHO
ONPEACAHTB, YTO OHa OyacT AcAaaTh. Bo-NepBLIX, OHa AOAXHa BbINOAHATB CBOIO AaBHYIO
33Aa4y - BLIBOAMTBL A2HHbIC B BHAC AMarpaMM. OyHMKUHMA AOAXHA AONYCKAaTb HCNOAbL30BaHKC
B KauUcCTBC BXOAHOrO0 MapaMETPa MacCHBa YHCCA C NAABaloOUWICH TOYKOHW M mpeobpa3oBbiBaTH
WX B HOPMaAH30BAHHBIC WCAbIC IKBHBAaAcHTLL [lporpamma AoaxHa 6biITh peentepabeabiion
M NO3BOAATH pPHCOBaThL HCCKOABKO AHarpaMM OAHOBpEMcHMO. PyHKUHA AOAXHA Takxe
COACPXAThb apryMCHT, ONPCACARIOUIHH PacCTOSAHHE MCXAY AHArpaMMaMH, COOTBCTCTBYIONIUMH
Pa3HBbIM NOCACAOBATCABHOCTAM AAHHbIX, M, HAKOHCIL, OH2 AOAXHA NO3BOAATbL ONPEACAATH
TOAULMHY AMHHH AMarpaMMmbl.

MporpaMmma  @yHxumn  bargraph(), npuBeAcHHAR HMXE, YAOBACTBOPAET ITHM
TpeboBauam.

/* Busoa amarpammu */
void bargraph(data. num,of fset . min max,width)

double *data; /* maccue aawwux */

int num; /* xoamuecTso JaemenTos B maccuee */
int offset; /* paccronume MexAy Awarpammamm */
int min,max; /* MuN. W MaK. BHBOAMMuE 3IHauEeHuA */
nt width; /* ToamwHa Aunud */

(
int y.t,.incr;
double norm_data, norm_ratio.spread;
char s(80);:
static int color = 0;
int tempwidth;

/® Bceraa wcnoabiyAte pasauunne usera */
colores;
1f ( color >3 ) color = 1

/* onpeaeaenwe HOpMupyOmEro MWozwtean */
spread = (double)max-min;
norm_ratio = 180/spread;

fncr « 280/num;/* onpeaeAenme NPOMEXYTKE MEZAY 3IHAuEHWAMM */
tempwidth = width;
for (t=0;tcnum;e+st) {

norm_data = data(t):

/* NOArOWKS OTPWUATEAbLHHX 3HAuEHWA */
norm_data = norm_data-(double)min:
norm_data *= norm_ratio; /* wopmwposawuwe */
y = (int)norm_data; /* npeobpasosawuwe tuna */
do
Line(179,((t*incr)+20+0ffset+width), 179-y,
{(t*incr)+20+0ffsetewidth),color);
width--;
} while(width):
;ldth = tempwidth;
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}

AaBanTe TWlaTcAbHO pa3bepem AaHmyw nporpammy. ®ynxuus bargraph() noaywaer
4YEpe3 BXOAMBIC NapaMETpbl: MaCCHB AAHHBIX, YHCAO JACMCHTOB B MacCHBE, PacCTORHHUC MCXAY
AHarpaMMaMH (AAR CAYMas OAHOBPCMCHHOIO BbIBOAA HECKOABKHX AMarpaMm), MHHHMaAbHOC
¥ MaKCHMaABHOC 3HAUCHHA AAHHbIX H WHPHHY AHHHA AHarpaMM (WHPHHA AHWHHH 33AaCTCA
8 CAMHHUAX pacTpa). CTaTH4ECKaR NEpeMEHHaRA Color ONPEACARET HOBLIM UBET NMpPH NOBTOPHLIX
obpautemax x bargraph(). Taxum 06pa30M, pa3AHUHbIC NMOCACAOBAaTEABHOCTH AAaHHLIX NpH HX
OAHOBPEMEHHOM BbIBOAC O6yAyT H30bpaxeHbl AHarpaMMaMu pa3AHUHOro useTa. [pu
BbIYHCACHHH HOPMHPYIOULEIO MHOXHTCA BMECTO MaKCHMaABHOM BbICOTBI 3KpaHa (200 aan 4-ro
BHACOPCXMMA) WHCNOAB30BAHO McHbWCE UYHCAO - 180, UTO B NOCACAYIOUIEM NO3BOAHT
HCMOAB30BaTh ABC CTPOKH 2KpaHa AASl BbIBOAa MOACHAIOUIEH KMHGOpMaumH. ObbIuHO yaobuee,
CCAM AMAarpaMMa NOAHOCTBIO T JKpaH OT KOAHHCCTBA BbIBOAHMbBIX YHCEA.
Hanpumep, Amarp , OTpaxalouwas MaAblc Habopbl AaHHbLIX, BbIFASAKMT Goace
MPUBACKATCABHOW, ECAH OHa 33HHMAacT BeCh JKPaH, a He COBOKYMHOCTB cOuBLUIMXCA B Kyuy
BEPTHKAABHBIX MOAOC B OAHOM H3 YrAOB JKpPaHa. AAfl Pa3MCUICHHA AHAarpaMMbl OTHOCHTCABLHO
WHPHHBI JKPaHa NMOCACAHAR (3Acch TakXe LeAecoobpa3Hee HCNOAB30BaTh MEHBLIEE YHCAO 280
BMecTO 300) ACAMTCR Ha KOAHUYCCTBO BbIBOAHMMbIX JACMCHTOB, MOAYHYCHHBIN PE3yAbLTAaT 3aTeM
MCMOAB3YIOT NPH ONPCACACHHH TOPH3OHTAABLHLIX KOOPAMHAT CTEPXHEM AHarpamMmbl. B xoHue
NPOrpaMMbl BbIMOAHACTCA UWMKAMUCCKAR HOPMAAH3ALHA AAHHBLIX W BbIYCPUHBAHHE AHHHA
32AaHHOA TOAUIMHBI C YKa3aHHBLIM CMCUICHHCM.

Qyuxuma bargraph() - xAlOUcBaA QYHKUHA, 110 ITO TOABKO OAHO M3 MHOIUX CPEACTS,
103B0A X BaM p Th AHarp nouTH A1060ro Buaa. OCHOBHBIE H3 3THX CPEACTB

Bl y3HaeTe B Np AaAb 7 0 H3AOXCHHA MaTcpHaAaa.

BuiuCcpYHBAUHC AHHHE HYACBOrO YPOBHS

AunarpamMMa 6yaeT BbIrAAACTL 60Acc NMPUBACKATEALHOM W HArARAHON, €CAH BAOAL
HUXIIETO Kpas BbIMEPTHTb AHHHIO HyAcBoro yposua. [lporpamma @ynxuwnn grid(),
[IPCACTaBACHHAA B AAHHOM Pa3ACAC, CAYXHT HMCHHO AASl ITHX WCACH.

/* BuBOA AWHWM HyAEBOro ypoBWa */
vold grid(min, max)
int min, max;

register int t;
goto_xy(22,0); printf(“%d".min);

goto_xy(0,0); printf("Xd" max);
11ne(180,10,180,300,1):

Bot BHAMTe, 4TO QyHxuus grid() Tak xe, xak un bargraph() ocTaBaseT RuK3y ARe
CTPOKH AAR BbIBOA2 MOACHAIOWMHX MCTOK W APYrOM CMpaBOMHOW HIQPOPMAUMHHK.

BuiBOA METOK 3ACMEHTOB AKarpamMmm
YacTo noAB30BaTCAI0 HEOBXOAHMO NOMEUaTh 3HAUCHHS, BbLIBOAHMbIC AWHarpaMMON.

Hanpumep, na aunarpamme, noxasn C iMe NpUbbLIAM KOPNOpaUMKH 3a MATH ACT,
1eAecoobpa3Ho KaXALIM CTEPXEHL AHATPaMMbl NOMETHTB COOTBETCTByOUMM roAoM. KoHeuro,
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Bb! BCETA2 MOXCTC ITO CACAAThL BPY4HYIO, HCIOAL3Yst (yHkunu goto_xy() u printf(); dpyHxuns
label(), npcacTaBAcHHAR HHUXE, 0CBOGOAMT BaC OT 3TOM pyTHHIION paboTLI, olta aBTOMaTHHCCKH
BbIBOAHT HEODXOAHMMLIC METKH B HyXHOM MECTe 3Kpana. BxoaubimMu napameTpamu yHxuuu
label() ABASIOTCA: MaccMB MCETOK M HX KOAHYECTRO. AAMHA KaXAOW MCTKM oOrpaiMucna 20
CHMBOAAMH (BKAIOHWAR YKa3aTEAb KOHLA), HO ITO HE ABAACTCA XECTKHM OrpaliMuYCHHCM W
npH HEOGXOAHMOCTH Bbl MOXETE ACTKO H3MCHHTL MAaKCHMAALHYIO AAWIlY METOK.

/* BuBoa meTox Ha axpaw */
void label(str, num)
char str()[20); /* maccwe merox */
int num; /* xoawuecteo wertox */

int 1,j,1nc;

inc = 38/num;
i = 2; /" onpeaenenwe WauaAbHOK TOukmM */
for (J=0;j<num;jee) (

goto_xy(23,1);

printf(str(jl);

i += inc;

BH“CPW!BSH"C BCMIOMOraTCABHLIX AHHHH

B HEKOTOPLIX CAYHaRX [0AC3NO BLIBOAMTL I'0PHM30HTAABIILIC MOAOCLI AAR CPaBHEUMS
BLICOT CTCPXHEH AMarpaMmbl. Tak KaK CRAOWHLIC AMIIMH MOTYT OTDAEKATb NMOAb30BaTCASR,
TO AASl 3TOM LUEAM Ayulle HCMOAB30BATL HYUKTHDIIbic AnunK. ®ynxuwna hashlines(),
MPUBEACHHAR 1IHKE, PUCYCT TpebyeMbic HYNKTUPHBIC AHHWH.

/* BuBOA NYWKTMPHMX AMHMA */
void hashlines()

int 1,3,
for (1=10;1<180;1+=10) {
for (J=10; j<300;)+=5)
mempoint(1,),3); /° oAMa TOYKa W3 xazawe 5 eauwwy
pactpa */

BuiBoA HaAnuCceH

Mpu OAHOBPEMCHHOM BbLIBOAC HECKOALKMX HabopoB B DBMAEe AHarpaMMm mnoaAe3io
ONpPCACAHTBL UBET AHAarpaMMbl, COOTBCTCTBYIOWHA KaxAoMy Habopy. DTO MOXIO cAcAaTh,
HanpUMcp, BbIAAD HAAMKCHL, COACpXallylo 60pa M MCNOAL3yEMbIN AAR IIEr0
uBcT AHarpammbi. Pynkuus legend(), npuBcAciian 3acch, BbIBOAHT HaH a unabopos
W NPAMOYrOABHMK COOTBCTCTBYIOWICIO WBETa, B KAYECTBC BXOAHbIX [1apaMETpoB oOHa
HCNOAB3yeT i M UX KoAndecTBO. PyHxkuun legend() ncnoab3ayeT dynxumio

fill_box(), onmcanuyio paiiee, AARl BbIBOA2 LBETHOrO NPAMOYrOABLHHKA.

/* Busoa Waanwcw */
void legend(names,num)
char names (] (20];
int num; /* XoAuveCTBO HaumenoBaHWA */
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int color = 1,4,§;

goto_xy(24,0);: /* Waanuce NpousBOAMTCR 8 NOCAeAWed cTpoxe */
- 0:

303

for (1=0;i<num;i++) {
/* swBoA wawmewosaHwa */

printf("%s

/* onpeseaemme KOOPAWHATM UBETHOrO NPAMOYrOAbHwka. B 4
PeIMME KAXZAOMY AWTEPHOMY CWMBOAY OTBOAMTCA B8 eawnwy

~.names(i]);

pactpa (8 mwpuny) */
3 += strien(names(i]) * 8 + 4;
f111_box (192, 5,198, §+12,color);

J += 28; /* npoaSwzenwe k cCaesyomenmy NOAD BumBOAR */

color ++;

if ( color>3 ) color = 1;

19,20,8.8,30,40

doublo;tauer[] - {

25.25,19,17.4,33,29

int min, max;

char n(][20] =
"widget”,
"global”,
“tower”

char l:b[](zo] -

"19837,
"19847,
~1985"7,
"1986",
"1987"

}:
mode(4);
palette(0);
grid(0,50);

hashlines();
label(1ab,5):
legend(n,3);

{

/*
/*
/*
/*
/*

eubop pexwma 320%200 */
NOCTPOGHHE AWHWM HYAEBOrO ypoBHR */
BMBOA NYMKTWPHMX Awnua */

.

8uBOA wwcea */
swBoA Haahuced */

/* 8MBOA Kypca axuwR Tpex Kamnawwh */
bargraph(widget,5,0,0,50,4);
bargraph(global,5,10,0,50.4);
bargraph(tower,5,20,0,50.4);

getch();
) mode(3):

/* BuBOA AWHWWM HWYAGBOrO yPOBHA AWArpammu */

void grid(min, max)
int min, max;

register int t;

goto_xy(22.0); printf("Xd",min);
goto_xy(0,0); printf("%d", max):
11ne(180,10,180,300,1);
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}

/* BuBOA MetOx wa akpaw */

void label(str,num)

char str()[20); /* maccus merox */
int num; /* xoauvectso merox */

tnt 1,§.1inc;

inc = 38/num;
i = 2; /* onpeaeaenne HawaabHOR TOukM */
for (§=0: j<num; j++) {

goto_xy(23,1);

printf(str(j]);

i += inc:

}

/* BuMBOA NYMKTWPHMX AMNMA W8 Ixpaw */
void hashlines()

{

int §,5;

for (1=10;1<180;1+210) {

for (§=10; j<300; j+=S)
mempoint(1,3,3); /* oama Touxa wa xazawe S eaummuy
pactpa */

}

}

/* suBOA Waanucw */

void legend(names,num)

char names(] (20]:

int num; /* KOAWNECTBO HauMewoBawWWA */

int color = 1,4,§;

goto_xy(24,0); /* naanucCe NPOMIBOAMTCA B noCAeawed cipoxe */
- 0;
for (1=0;i<num;i+e) {

/* BuBOA HawmenoBawua */

printf("%s ", names(i]);

/* onpeaseaenue KOOPAMHATM UBETHOrO NPAMOYroAbWuka. B 4
PeIuMe KAXZAOMY AMTEPHOMY CUMBOAY OTBOAMTCA B eauwny
pactpa ( & mupuwy ) */

j++ = strien(names(1]*8+4);

f111_box(192,3,198, j+12,color);

j*+ = 28; /® npoaBuzenue K Caeayomemy NoAD BuBOAd */

color ++;

if ( color>3 ) color = |;

}

/* Buuepuusanue awarpammu */

void bargraph(data,num,offset.min, max,width)

double *data; /* maccus pawwux */

int num; /" xOAmuecTeo aaementos B Maccwse */

int offset; /* paccronnwe mexzpy awarpammamu */

int min, max; /® WUHUMBABHOE W MAKCUMAABHOE BUBOAWMME 3Hauenun */
int width; /" voamwwa awwna */

int y.t,fncr;
double norm_data,norm_ratio,spread;
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char s(80);
static int color = 0;
int tempwidth;

/* ®sceraa ucnoasdyAre pasauunwe usera */
color+s+;
if ( color > 3 ) color = 1;

/* onpeaeaenue HOpMupyODmEro mHOZWTEAR */
spread = (double)max-min;
norm_ratio = 180/spread:

incr = 280/num; /* ONpeAeAEHHE NPOMERYTKA MEZAY 3HANEHWUAMK®/
tempwidth = width;
for (t=0;t<num;++t) (

norm_data = data[t);

/* NOArowka otpuuaTeAbMwX 3nauewuh */
norm_data = norm_data-(double)min;
norm_data “= norm_ratio; /* wopmuposawwe */
y = rtnt)norm_data; /* npeobpasosanwe tuna */
do {
1ine(179,((t*incr)+20+0ffset+width), 179-y,
((t*incr)+20+0ffset+width), color):

width--;
} while(width);
;Idth = tempwidth;

}

/* BuBOA AMHUM 33AaHHOrO UBETA, WCNOALIYR 6a30BWA aArOpWTM

Epesenxama */

void line(startx,starty, endx,endy,color)
int startx,starty,endx,endy,color;

-

/

/

register int t,distance;
int x=0,y=0,delta_x.delta_y:
int tncx, incy;

BWYHCAGHWB PACCTOANMA NO 0bowum nanpasaewnam */

delta_x = endx - startx;
delta_y = endy - starty:

ONpeAeAeHHE HANDABAEHUA YBEAWNEHMA KOOPAMNAT, HyAesoe
yseauuenue coorsercreyer aubo sepruxanvwod, aubo
FOPU3ONTAABHOA AwHUM */

if ( delta_x > 0 ) tncx = 1 ;

else {f (delta_x == 0 ) incx = 0;
else incx = -1;

if ( delta_y >0 ) incy = 1 ;

else {f (delta_y == 0 ) incy = 0;
else tncy = -1;

ONpPeAEAEHUE MAKCUMYME WIMEHEHHA KOOpAWNWAT */

delta_x = abs(delta_x);
delta_y = abs(delta_y);
if ( delta_x » delta_y ) distance = delta_x;
else distance = delta_y;

BUNEPUHBANME AWNUM */

for (t=0;t<edistance+];t++) {
mempoint(startx,starty,color);
x+= delta_x;
y+= delta_y;
if (x>distance) {
x-=distance;
startx+=incx:
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}

if (y>distance) {
y-=distance;
starty+=incy;

}
}

/* HaNOAWEHHE NPAMOYrOALHMKA 33AAHHWM ysertom */
void fi1)_box(startx,starty,endx,endy,color_code)
int startx, starty, endx, endy. color_code;

register int i ,begin,end;

begin = startx < endx ? startx : endx;
end = startx > endx 7 startx : endx;

for (i=begin;i<e=end;i++)
line(t, starty, {,endy,color_code);

/* sanuce touxu 8 CGA/EGA namare */
vaid mempaint(x,y,color_code)
int x,y,color_code;

union mask {
char c[2);
int 4,

} bit_mask;
int {,index,bit_position;
unsigned char t;
char xor; /% xor - user waw wanozewue */
char far ®*ptr = (char far *) 0xB88000000; /* yxasareas wa
CGA */
bit_mask.i = OxFF3F; /* 11111111 00111111 e aeowuwom xope */
/" XOMTPOAL KOOPAMMAT AAR 4 pexuma */
1f (x<0 || x>199 || y<O || y>319) return;

xor = color_code & 128; /* nposepxa ycrawosku pexuma xor */
color_code = color_code & 127; /* macka 7 crapewx 6ur */

/* ycrawosxa bit_mask w color_code 8 npasmabhoe noaoxewwe */
bit_position = yX4;
color_code <<= 2*(3-bit_position).;
bit_mask.i >>= 2°bit_position;

/* nouck cooreercrsyomero GaAra 8 namaru Ixkpawa "/
index = x*40 + (y>>2);
1f (xX2) tndex+=B8152; /* ecaw weuernwd, WCNOAbLIOBATL BTOPOR
Gaar */

/* sanuce usera */
if (1xor) { /* pexum nanozewns */
t « *(ptr + index) & bit_mask.c(0]:
“(ptr + index) = t | color_code;
else { /* pexum xor *
t « *(ptr + index) | (char)o;
*(ptr + index) = t | color_code;

}

/* ycranoska swaeopezwma */
void mode(mode_code)
int mode_code;
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{
union REGS r;
r.h.al = mode_code:
r.h.ah = 0;

) int86(0x10,4r 4r);

/* ycrawosxa xypcopa B xoopawMavte x,y */
void goto_xy(x,y)
int x,y:

union REGS r;

r.h.ah = 2; /* ¢ywxuua aaspecauuw xypcopa */

r.h.dl = y; /* ropwsonTaAbHan xoopawnata */

r.h.dh = x; /* BepruxaanHan xoopawnata */
r.h.bh = 0; /* emaeoctpanuwua */

) Int86(0x10,8r,8r);

/* ycranosxa usetos amarpamm */
void palette(pnum)
int pnum;

union REGS r;

IntB6(0x10,8r 8r);

IporpaMMa BLINCPYHBAHHA AHArPaAMM

Bbl MOXCTC HCNOAbL30BaTb OfMCaHHbIE QYHKIKK AAS  1OCTP nporp. 1
co3AaHHA AuarpamMm. [lporpaMMa no3BOARET MOAbL3OBATCAIO BBOAMTB KOAH4ecTBOo Habopos
AaliHbIX, KOAHYECTBO IACMEHTOB B KaXxaoM Habope, 1t H MCTKH COOTBETCTBYIOUIKX
A3HHbIX, a2 TaKXe TOAUIHHY AMNMA W pPaccTOSHHA MeXAy AHarpammamu. [locac BBoaa
yKa3aHHbIX AaHHbIX NPOrpaMMa aBTOMaTHUCCKK BbIUEPUHBAET AMarpaMmy. Bol Takxe MoxeTe
HallMcaThb [IPOrpaMMy COXp A nocTp 4 AHarpaMMbl B (DaHAE AASl CC AAABHERIIETO
HCNOAB30BaHHA,

TAaBuas nporpamMma

3Acce np AMTCR @yuxuus main(), ONHUCLIBAIOULIAR AATOPUTM MOCTPOCHURA
AHarpaMM H COACpXauUlaR HECKOABKO MaKpOCOB.
fdefine MAX_SETS 3
#def ine MAX_ENTRIES S0
#define MAX_LABELS 20
fdefine MAX_NAMES 20
main()

double v [MAX_SETS] [MAX_ENTRIES]: /* pasmemenwe adwumx */
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int num_entries;

int num_sets;

int min,max,i;

int lines,offset;

char save = 0; /* NPpu3Hax COXPAHEWMA AMarpammu */
char names [MAX_NAMES] [20] ;

char 1ab[MAX_LABELS) [20):

/* cuntuBaHME A3WHWX */
enter(v,&num_entries, &num_sets);

/* NOMCK MMHMMBABNOrG M MAKCHMAABNOrO IHauewns */
min_max(v,num_entries,num_sets &min &max);

/* BBOA HAWMEHOBAHWA AdHNMX */
get_names(names,num_sets);

/® BBOA METOK AAR AMarpammu */
get_labels(lab,num_entries);

/* BBOA TOAMMNM AMHMM */
Vines = get_line_size();

/* BBOA WHTEPBAAA MEXAY AMArpamMamu */
offset = get_offset():

/* coxpanute AMarpammy B gadae ? */
printf(” coxpanute Amarpammy 8 gaise 7 (y/n) “);
if (tolower(getche()) == ‘y') save = 1

mode(4); /* rpaguuecxud ‘pexun 3207200 */
palette(0);

grid(min,max); /* BuMBOA AWM WyAEBOro ypoBWR */
hashlines(): /* BwBOA NyWKTUPWMX AMWWA */
label(1ab,num_entries); /* swBOA MeToKk Awarpamms °/
legend(names,num_sets); /* BwBOA NOACHMTEABHWX HaAnuced */

/* BMBOA 3HANYEHMA B BUAE AMArpaMMN */
for (1=0:{<num_sets;i+s)
bargraph(v([i],num_entries, i*offset,min max, lines);

if (save) save_pic():
getch():
mode(3);

Kak Bbl BHAMTE, QYHKUMA main() HaUHHACTCH oOF T IX, 3HaueHHSA
KOTOpbIX YCTaHaBAHBAET NMOAb30BaTeAb. MaccHB v onpeacacH Aoc-raroquo 60AbUMM, 4TOGLI
coAcpxaTh A0 Tpex HabopoB AaHHbIX A0 50 3AcMEHTOB KaxAbiit. (3TH pa3Mepbl ABARIOTCA
NPOM3NBOABHbLIMH H TNPH XCAABHHH Bbl MOXCTEC HX H3MCHHTBL.) 3aTeM QYHKIIUA CUHTbLIBacT
BbIBOAHMbBIC MOAL30BaTCACM B BHAC AHarpaMM AQHHbLIC W OMPEACARCT MHHHMAABHOC H
MaKCHMaAbHOC 3HA4YCHHE AaHnbiX. [TocAe 3TOro Ha IxpaH BbIBOARTCH Alﬂluﬂ HYACBOI0 YpPOBHS,
NYHKTHPHBLIC AHHMH YPOBHA, MCTKM AMAarpaMMbi W pos. B 3amep
BbIUCPUYHBACTCA CaMa AHarpaMMa. [lepeA BLIXOAOM NMPOMCXOAHMT COXpaliEliHE AHArpaMMbl MpH
noMous QyHkumMH save_pic(). AaBaTe pacCMOTPHUM HEKOTOPbIC MCMOABL3YEMbIC B MporpaMMe
main() QyHKUUH, KOTOPLIC HE BXOART B ONHMCAHHBLIC BbIWE MHCTPYMCHTapHH MOCTPOCIHIUSA
AHarpamm.




fAanix Cu _AAS_NIPOPECCHOHAAOB 309

®ysxaus enter()

MpuscacHHan 3aech QyHxuMA enter() UCNOAb3YET B KaUeCTBE CBOMX NMapaMcTPOB aApec
MaccHBa, B KOTOpoM 6yAyT pa3MculecHbl AaHHbiC, H aAspcca nep IX AAR pa
YMCAE KOAHHECTBa A TOoB B Habope u uncAa camux HabopoB. ®yHKUMA HAUMHACT CBOIO
paboTy ¢ 3anpoca y NOAB30BaTCAR KOAWYECTBA HaboOpOB AaHHLIX W 3aTEM KOAMuECTBa
JACMCHTOB AaHHLIX B KaXAoM Habope. ITocae moayuenus 3ToH MHQPOPMaUMH MPOM3BOAHTCA

CYMTDHIBAHHC AAHHLIX AAR KAaXAOroQ uaﬁopa.

/* Cuurusaune aawwwx */
enter(v,entries,sets)
double v[] [MAX_ENTRIES]; /* maccue aawwux */
int *entries; /* xoauvectso 3aementos B xaxaom Wabope aawwwx */

int *sets; /* xoawvectso wabopoe aawwux */

int 1,J,count, num;
char s[80);

printf(~Bseaure wucao nabopos aawwmx (o7 1 a0 %d)“ MAX_SETS);
scanf("XdXc”,&count,&J);
1f (count>MAX_SETS) count = MAX_SETS; /* ewxoa 3a rpawwum
maccusa */
*sets = count;
printf("Beeaure xoauvectso aaementos (ov 1 a0 %d) “,MAX_ENTRIES),
scanf(“XdXc", &num,8j);
{f (num>MAX_SETS) num = MAX_ENTRIES; /* swxoa 38 rpauuuw
maccues */
*entries « num;

j=0:

/* cuuTuBaHME IHBUEHMA AdHHWX */
while((j<count)) {
printf(~Habop aawwux Xd\n",j3+1):

for (1=0; tcnum;ise) {
printf("%d:",i+1);
gets(s);
sscanf(s,"%1f" &v[3] (1))

Jess

return count;

@Pysxnus min_max()

Tak xax @yuxuma bargraph() HcNOAbL3yeT MaKcUMaAbHOE W MUHUMAaABHOE 3HAYEHUSR
BbIBOAMMBIX AaHHbIX, TO HaM MOTpebyeTcA cncumasbHan QYHKUMA AAR OMPEACACHHA ITHX
3naucHui. HeobxoAHMO Takke OTMETHTDL, UTO ITa PYHKUMA AOAXHA HE NMPOCTO ONPEACARTH
MHHMMAABLHOC M MAaKCHMaABHOC 3HaycHHA Habopa AaMHbIX, a HaXOAHTB HauMeHbluee
MHMHUMAABHOE H HaubOABLICE MaKCHMAABHOE 3HAUCHUA AAR HECKOABKHX HabOpOB AaHHBIX, YTO
obecneunT CcOOTBETCTBHE NpPH OAHOBPEMECHHOM MOCTPOEHHH CPa3y HECKOABKMX AMarpaMM.
®ynuxuua min_max(), NpUBCACHHAaA 3Acch, BMccTe ¢ ABYMA BHYTPCHHHMH QYHKUMAMH
YAOBACTBOpACT 2TOMy Tpeb

/* Nomex ] yma u Haub 0 MaKCuMyMa
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cpeau scex wabopos Aawwux */
void min_max(v.entries,sets,min, max)
double v[] [MAX_ENTRIES]: /* amauewun */
int entries; /* KOAMWECTBO BXOA0B AAR KaxXAOro wabopa
Adunux */

int sets; /* xoauvecvso wabopos aawwux */

int *min,*max; /% BO3IBPAMAET MUHMMAALHOE W MAKCHMAAbHOE
3uavenne */

{

int 1,4;
int tmin, tmax;

‘min = *max = 0;

for (i=0;1<sets;i++) {
tmax = getmax(v[i),entries);
tmin « getmin(v[i).entries);
if (tmax>*max) *max = tmax;
1f (tmin <*min) *min = tmin;

/* BO3BPAT MAKCMMAALHOrO INNEHHA AdWWMX */
getmax(data,num)
double *data:

int num;

int t, max;

max = (int)data[0]:
for (tel;t<num;+st)

if (data(t)>max) max = (int)data(t]):
return max;

}
/* BOIBPAT MUWMMAALHOrO IHANUEHHA ABWNUX */
getmin(data,num)
double *data;
int num;

int t,min;

min « (int)data(0):

for (t=1;t<num;++t)

if (data[t)<min) min « (int)data(t);

) return min;

TTOARBIH TEKCT NPOrpaMMbi BLIYCPYHBAHMS AMArpaMm

MoAHbLIA TexkcT nporpamMmbl BblYCPpUHBAHHA AHarpaMm MNpCACTABACH HHXC.
/* Nporpamma rewepauuu auarpamm */

#include <dos.h>
#include <stdio.h>

#define MAX_SETS 3
#def ine MAX_ENTRIES 50
#define MAX_LABELS 20
#def ine MAX_NAMES 20



flauix Cu_AAR npodeccHoHaroB

W
—

void bargraph().mode().mempoint();

void Vine().goto_xy().grid(),label();

void hashlines(), legend(),read_cursor_xy();
void palette(),color_puts(),fi11_box():
void get_labels(),get_names().min_max();
void save_pic();

main()
{

double v[MAX_SETS) (MAX_ENTRIES); /* pasmemewne Aduwux */
int num_entries;
int num_sets;
int min max,i;
int lines,offset;
char save = 0; /* npuswax 3anucw Awarpammu */
char names [MAX_NAMES] (20];
char lab[MAX_LABELS] (20];
/* cuntusawue adwwmx */
enter(v, &num_entries, &num_sets);

/' NOMCK MMNWMBABHOrO W MAKCHMAABLHOrO Inavewws */
min_max(v,num_entries, num_sets,&min, &max);

/" 880A MBUMENOBAWWA ABMHMX */
get_names(names, num_sets);

/® 8BOA METOK AAR AWarpammu */
get_labels(lab,num_entries);

/* 880A TOAMWNM AuWuM */
lines = get_line_size();

/* 8BOA WHTEPBAAA MEXAY AMArpammamw */
offset = get_offset():

/* coxpawutb Awarpammy 8 @afdae ? */
printf(” coxpawuTe awarpammy 8 ¢adae ? (y/n) ");
1f (tolower(getche()) == ‘y’) save = 1;

mode(4); /* rpaguueckud pexwm 320%200 */
palette(0);

grid(min,max); /* susoA AwwMM wyaesoro yposws */
hashlines(): /* BuBOA NyWKTwpwux Awwmd */
label(Vab,num_entries); /* susoa wetox Awarpamm */
legend(names, num_sets); /* eweoa noscwuTeabwbx wWaanuced */

/* BuBOA 3nauEHMA B Buae Awarpammw */
for (1=0; i<num_sets;i++)
bargraph(v([i],num_entries, i*offset,min max, lines);

if (save) save_pic();
getch();
mode(3);

}
/* cuwtuBanme Aduwwx */
enter(v,entries,sets)
double v[)[MAX_ENTRIES); /* maccus aduwux */
int “"entries; /* KOAMNECTBO JAEMENTOB AdWWWX B KAXAOM wWabope
Adunux */

int “sets; /* xoawvectso wabopos aauwex */

int 1, J.count num;
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char s[80);

printf(“Bseaute uucao nabopoe aawwux (or 1 ao Xd)",MAX_SETS):
scanf("XdXc",&count ,&j);
1f (count>MAX_SETS) count = MAX_SFTS; /* ewxoa 3a rpauwus

maccuea */
*sets = count;
printf("Beaure uncao anementos aAdumux (0T 1 Ao Xd)“,MAX_ENTRIES):
scanf("XdXc", &num,&J);
1f (num>MAX_SETS) num = MAX_ENTRIES; /* ewxoa 3a rpauwuw
maccuea */

“entries = num;
J=0;

/* cuutusanue smauewnd */
while((j<count)) {

printf(" Habop aawwwx Xd\n", )el);

for (1 = 0;i<num;ies)

printf(~%d:",i+1);

gets(s);

;scon'(s,'xlf“.lv[j][|]);

Joes
}

return count;

/* Bsoa wmew wabopos */

void get_names(n, num)

char n[)T20): /* maccue ann wwew */
int num; /* uncao wabopos */

int §;

for (1e0;1<num;1+e) {
printf(~ Beeaure wma: “);
gets(n[1));

}

/* BeOa MeTKM KAXAOrO BXx0Ad */

void get_labels(1, num)

char 1[)T20); /* waccue arn werox */
int num; /* uucao exoaos */

int §;

for (1=0;1<num;i+s)
printf(” Beeaute wma mevkm: “);
gets(1[1]):

}

/* BBOA WHTEPBAAA MEIAY AMArPAMMAMM B EAWHWUAX pacTpa */
get_offset()
{

int §;

printf(” BBEAMTE WHTEPBAA MEXAY AMArPAMMAMW B EAMHMUAX PACTpa”);
scanf("XdX*c”,&i);
return {;

}

/* BEOA TOAmMHM AWArPaMM B EAWHMUAX pactpa */
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get_line_size()
int §;

printf(~BeeauTe TOAmMMY Awarpammu 8 eawwnuax pactpa : “):
scanf("%d",&1);
return §;

/* BWBOA AMNWM HYAEBOrO YPOBNHA AMarpammu */
void grid(min, max)
int min,max;

register int t;

goto_xy(22,0); printf("Xd".min);
goto_xy(0,0);: printf("Xd" max);
11re{180,10,180,300,1);

/* Busoa metox wa axpaw */
.void label(str, nmum)

char str(][20]; /* maccwe merox */
int num; /* xoauvectso merox */

int 1,3,1inc;

inc = 38/num;
i = 2; /* onpeaerenue wauaabuod Touxu */
for (3=0;J<num;je+) {

goto_xyf23,1);

printf(str(j));

i += inc;

}

/* BWBOA NywkTWpWWX AMNWA W8 Ixpaw */
void hashlines()
{

int 1,J;

for (1=10;1<180;1+=10) {
for (3=10:3J<300; J+=5)
mempoint(1,3,3); /* oana touxa wa xazawe 5 eannmy
pacrpa *

}

/* Bweoa waanucu */

void legend(names.num)

char names(](20);

int num; /* xoAuuecTso naumewosawwd */

int color « 1,4,J;

goto_xy(24,0); /* waanuco NPOW3IBOAWTCA B NOCAeAwed CTpoxe */
j=0;
for (i1=0;i<num;i++) {
/* Busoa wawmewoBauun */
printf("Xs ", names[i)):
/* onpeaeaende KOOPAMHATH UBETHOrO NPAMOYroabWwka. B 4
PEXUME KAZAOMY AMTEPHOMY CHMBOAY OTBOAMTCS B eaunuu
pactpa ( 8 wwpuwy ) */
J ¢= strien(names(i]) * 8 + 4;
f111_box(192,3,198, j+12,color);
J += 28; /* npoasuzenue x cCaeayomewy NOAD BWBOAR */
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color +4;
if ( color>3 ) color = 1;
}
}
void bargraph(data,num,of fset min,max,width)
double “data; /* maccue aAdwwux */
int num; /* xoawuecTso daementos 8 maccwse */
int offset; /* paccronwwe mezAy Awarpammamu */
int min,max; /* MUHAMAALHOE W MAKCWMBABHOE BWBOAMMHE IHauewus */
int width; /* Toamwna Auwnd */

int y.t,incr;

double norm_data.norm_ratio.spread;
char s(80);

static int color = 0;

int tempwidth;

/* Bceraa wcnoabdyAte padauunwe users */
colores;
if ( color > 3 ) color = 1;

/* onpeaerenwne wopMupyomero muozwteAs */
spread = (double)max-min;
norm_ratio = 180/spread;

incr « 2B0/num; /* ONpeAGAEHME NPOMEXYTKA MEXAY IKANEHMAMM®/
tempwidth « width;
for (te0;t<num;++t) {

norm_data = data(t):

/* NOArowxka oTpuuaTEAbKMX 3wawewwd */
norm_data « norm_data-(double)min;
norm_data *= norm_ratio; /* wopmuposauwe */
y -('(lnt)norn_dnu; /* npeobpasosauwe Tuna */
do
1ine(179,((t*incr)+20+offset+width) 179-y,
((t*incr)+20+offsetewidth),color);
width--;
} while(width);
width « tempwidth;

}

/* nowuck wauMenbEEro MunumMyma w wauboabmero maxcumyma
cpean scex wabopos Aawwux */
void min_max(v,entries, sets,min,max)
double v[) [MAX_ENTRIES): /* suauewns */
int entries; /‘ KOAMMECTBO BXOAOB AAR KazAOro wabopa
Adunux */

int sets; /* xoawuectso wabopos Adwwux */
int *min,*max; /* 803BPAMAET MUNMMAALHOE W MBKCHMAAbNOE
( swauenne */

int 1,3;
int tmin, tmax;

*“min = *max « 0;

for (1=0;1<sets;i++) {
tmax = getmax(v([i).entries);
tmin = getmin(v([i] entries);
Yf (tmax>*max) “max « tmax;
1f (tmin <*min) *min « tmin;
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}

/™ B0O3IBPAT MAKCHMAABHOIrO INANEHHA AdHNMX */
getmax(data,num)
double *data;

int num;

int t, max;

max = (int)data(0);
for (tel;t<num;++t)

if (data[t]>max) max = (int)data(t):
return max;

}

/* BO3BPAT MUHMMAABHOrO 3INBUEHMA AdHNWX */
getmin(data,num)

double “data;

int num;

int t,min;

min « (int)data(0];
for (tel;t<num;+st)

if (data[t)<min) min « (int)data(t);
return min;

}

/* BuBOA AMNMW 3BABWHOFrO UBETA, WCNOALIYR 6830BMA AArOpPWUTM
bpesenxama */

void line(startx,starty,endx, endy,color)

int startx,starty, endx, endy,color;

register int t,distance;
int x=0,y=0,delta_x,delta_y;
int incx,incy:

/* Buuncaewue paccroawut no oboum wanpasaewusw */
delta_x = endx - startx;
delta_y = endy - starty;
/® OnpeaeaeHHe WANPABAEHMA YBEAMUEHMR KOOPAWWAT, WyAe8Oe
yeeanuenne cooteercreyer aubo eepTuxansHod, aubo
FOPUIONTAABHORA AMWUM */
if ( delta_x >0 ) incx = 1 ;
else if (delta_x «= 0 ) incx « 0;
else incx = -1;
if ( delta_y >0 ) wncy = 1 ;
else if (delta_y == 0 ) incy = 0;
else incy = -1;
/..\'n

yMa “ xoopAHHaT */
delta_x = abs(delta_x);
delta_y = abs(delta_y);
if ( delta_x > delta_y ) distance = delta_x;
else distance = delta_y;
/* swuepuneanue aunnn */
for (t=0;t<edistances+l;tes) {
mempo int (startx,starty,color);
x+s delta_x;
y+e delta_y;
if (x>distance) {
x-=distance;
startx+=incx;

if (y>distance) {
y-=distance;
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starty+=incy;

}
}
/* WanoAWEHHE NPAMOYrOABHWKA 38AAWHUM uBeToW */
void fili_box(startx,starty,endx,endy,color_code)
int startx,starty,endx,endy,color_code;

register int {,begin,end;

begin « startx < endx ? startx : endx;
end = startx > endx ? startx : endx;

for (i=begin;i<eend; i++)
line(i,starty,i,endy,color_code);

/* sanuce touku 8 CGA/EGA nawate */
void mempoint(x,y,color_code)
int x,y.color_code;

union mask {
char c[2):
int §;
} bit_mask;
int {,index,bit_position;
unsigned char t;
char xor; /* xor - user waw Waaozewwe */
char far *ptr « (char far *) 0xB8000000; /* yxasareab wa
CGA */

bit_mask.i = OxFF3F; /* 11111111 00111111 & asowuwom xoae */
/* xOHTPOAL KOOpAWHAT AAR 4 pexuma */
1 (x<0 || x>199 || y<0 || y>319) return;

xor = color_code & 128:; /" nposepxa ycrawoexwu pexwsa xor */
color_code = color_code & 127; /* macka 7 crapawx 6ur */

/* ycrawoexa bit_mask w color_code & npasuaswoe noaozewne */
bit_position « yX4;
color_code <<= 2*(3-bit_position);
bit_mask.i >>e 2*bit_position;

/* nouck cooreercrayomero 6aAta & namATw axpaws */
index = x*40 + (y>>2);
if (xX2) index+=8152; /* ecaw weuerwmw@, mcnoAb3IOBaTL BTOPOR
Gawx *
/* 3anuce usera */
if (txor) { /* pexww wanoxewwn */
t « *(ptr + index) & bit_mask.c(0];
*(ptr + index) = t | color_code;

else { /* pexun xor */
t « *(ptr + index) | (char)O;
*(ptr + index) =« t ° color_code;

}

/* ycrawoexa suaeopezuma */
void mode(mode_code)
int mode_code;

union REGS r;
r.h.al « mode_code;

r.h.ah « 0;
1nt86(0x10,8r 8¢);
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/* ycrawoska xypCopa 8 KOOPAMMATM X,y */
void goto_xy(x,y)

int x,y:

{

}

union REGS r;

r.h.ah = 2; /* ¢yuxuun appecauwu xypcopa */
r.h.dl = y; /* ropusowraabman xoopaunarta */
r.h.dh = x; /* sepTuxarbuan xoopauwara */
r.h.bh = 0; /* suaeocrpannua *
int86(0x10.4r 4r);

/* ycrauoska useros amarpamm */
void palette(pnum)
int pnum;

}

union REGS r;

r.h.bh = 1; /* xoa 4 pexuma */

r.h.bl = pnum;

r.h.ah = 11; /* ycranosxa ¢ywkuww usera */
int86(0x10,4r,4r);

/* COXpaWeWWe BNBEAENNOrO BWAEOrpaguka */
void save_pic()

char fname(80);

FILE *fp;

register int 1,3;

char far *ptr = (char far *) 0xBB000000; /* yxasarteas

wa CGA namate */

char far “temp;

unsigned char buf(14](80); /* aan pasmenewnn coaepzumoro
akpana */

temp = ptr;
/* coxpawewwe BEpXHER YACTH TEKyWero Ikpawa */
for (1=0;1<14;1+¢)
for (J=0;3<B0; j+=2) {
buf (1) [§] = *temp; /* uerwwd 6aar */
buf (i) (§+1) = *(temp+B152); /* weuerwwd Gaar*/

“temp = 0;

“(temp+8152) = 0; /* wuc.xa sepxweRd uactu
axpawna */

temp+s;

}
goto_xy(0,0);
printf(~ Wmn ¢andaa : “);
gets(fname);
if (1(fp=fopen(fname,“wb"))) {
printf(” Hesosmoxwo ortkpute ¢afa \n");
) return;
temp = ptr;
/* BoccrawosAewue sepxwed wactu axpawa */
for (1=0:1<14;1++)
for (3=0;3<B0; §+=2) (
“temp = buf(i][4]:
*(temp+8152) = buf[1][j+1]:
tempes;
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/* coxpawewue pucywka 8 ¢adne */

for (1=0;i<B152;1++) {
putc(*ptr,fp); /* werwwn Gaar */
putc(*(ptr+8152),fp); /* weuerwwa Gaar */
ptres;

}
fclose(fp):

OTobpaxecune AuarpaMM Ha 3Kpane AHCRACS

EcAHM Bbl COXPaHHAM MOCTPOCHHYIO AMArpPaMMy B (aHAC. TO BCCTAd MOXCTC HOBTOPHO
HOAYUHTBL HM306paxelie AalIOW AMArpaMMbl. AASl 9TOM LCAH CAYKHT nporpamma SHOW,
ONHMCaHHAA B AaHHOM pa3acac. MporpaMMa BLIBOAHT AMarpaMMy, HaXOARULYIOCA B (aHAC, MR
@anAa 33AaCTCH B BMAC apryMchTa xoMaHabl. Hanpumep, uTobbl BhIBecTH AMarpammy,
naxoanuyloca B ¢anae backlog, 1eobxoaumMo sBecTH xoMaliay:

show backlog

MporpamMma show ncnoab3yeT dyHxuuio load_pic(), npeatasnaucHiyio Aas u3obpaxcuus
AuarpaMm Ha kpaHe. (Bbl TakXe MOXCTE WCNOAB30BaTb 3Ty IIpOrpaMMy AAS oTobpaxenus
Ha IKPaHC AMCMIACS APYrHX rpagMuycckux 06pa3oB, MPCABAPUTCALHO COBAANIBLIX M 3aMMUCaIIIBIX
8 dana.)

/* NpocreAman nporpamma BoccTawosaewwn rpajuveckux obpasos */

#include “"stdio.h™
#include “dos.h”

void load_prc().mode().palette().gqto_xy():

main(argc,argv)
int argc;
char *argv(]):

if (argc te 2) {
printf(" O6pawenwe: noxasars <uma @amaa>");
exit(l);

mode(4):
palette(0);
load_pic(argv(1]));
getch():

mode(3):;
}

/* >arpyska rpaguuecroro wiobpazewus */
void load_pic(fname)
char *fname;
{
FILE *fp:
register int {,3;
char far *ptr = (char far *) 0xBB000000; /* yxa3zareas
wa CGA nlu-vu ./
char far “tem
unsigned char buf[ll][sol /* Aan paimemenws CoaepIWMOro
akpana */
1f (1(fp=fopen(fname."rb"))) {
goto_xy(0,0);
printf(” wesosmozwo OTkpute #8AA \n");
return;
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/* sarpysxa wsobpazewwn us ¢adaa */
for (1=0;1<B152;1++) {
*ptr « getc(fp): /* uerwwn Gaar */

“(ptr+8152) « getc(fp): /* weueruwn Gaar */
ptrees;

fclose(fp);

/* ycvauoeka swaeopezuma */
void mode(mode_code)
int mode_code;

union REGS r;

r.h.al = mode_code;
r.h.ah « 0;
intB86(0x10,4r 47);

/* ycvauoexa ueetos aAwarpamm */
void palette(pnum)
int pnum;

union REGS r;

r.h.bh « 1; /* xoa 4 pexuwa */
r.h.bl « pnum;
r.h.ah = 11; /* ycranoexa @yuxuuw useta */
int86(0x10,4r,4r);
}

/* yctamoexa xypcopa 8 KoopaumaTwe X,y */
void goto_xy(x.y)
nt x,y;

union REGS r;

.h.ah = 2; /* ¢ynxuwn aapecauww xypcopa "/

r -
r.h.dl = y; /* ropu3OHTaAbHAR KOOPAWHATa */
r.h.dh = x; /* sepTuxancnan xoopaunata */
r.h.bh = 0: /* suaeoctpanwua */
int86(0x10,4r,84r);

HCKOTOPHC HHTCPECHLIC HACH
no MOAHQHKANHR nporpamMm

Bbl MoxeTe p pUTH 1c QYHKUHH, BBCAR 1apaMCTpPbl, 3aAaI0IHE Pa3MEpDI
W pPacCliOAONCHMC AMarpaMM TaK, UTOObI BLIBOAHTBL AMarpaMMbl pa3HbiXx pa3MepoB B
Pa3AMUHBIX 4acTAX IxkpaHa. Hanpumep, MoxeT ObIThb yaobeH BLIBOA ucTbipex Maabix
AMarpamMM, KaXAasm M3 KOTOPbIX PacrioAOKCHa B OAMOM W3 KBaApaHTOB 3xkpana. Bbi Takxc
MOXCTC M3MCHHUTDL NPCAAOKCHHBIC QyHKUMH W paboTaTh ¢ rpadpuueckumu pexumamu Goace
BLICOKOM pa3p z 6
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