nasa 5

KoMmnbloTep Kak MCTOYHUK 3BYKa

B komnbroTepHBIX MporpaMMax GoJIbIIYO posib UrpaeT 3BYK. He roBops yxe o0 wr-
POBBIX H CHIEIIHATBHBIX MY3BIKATBHBIX TPOTPaMMaXx.

Hanpumep, B HEKOTOPBIX MPOTpaMMax HMEIOTCS TOJIOCOBBIE MOACKA3KH IS BBITON-
HeHHS TOCIIeNYIOMNX ASHCTBAN, TOJIOCOBOS TpeAyNpekaeHHe O BO3MOXKHON OMNOKe U
T.4. CyIecTBYIOT KOMTBIOTEPHBIE MPOTPaMMbl, KOTOPbIe HeJIOBEYECKHM TOJIOCOM Ha pas-
JUYHBIX S3BIKAX MOTYT YHTATh TEKCT, MPEACTABIEHHBIH B 2JIEKTPOHHOM BHJE, 4 TaKKe
MpOTpaMMbl, KOTOPbIe 3aCTaBJISIOT KOMITBIOTEP PasTOBOPHYIO pedb 3alluchbiBaTh B BHAC
TeKCTa B AIeKTPOHHOM BHe.

[TpwBeneHHbIe BHIIE TPHMEPHI MPHMEHEHHS 3ByKa B KOMIBIOTEPHBIX TPOTpaMMax
3HAKOMBI MHOTHM TTOJTB30BATENIAM H HHYEro HEOOBIYHOTO HE TPEeICTABIIAIOT.

B 1o xe Bpems uacTo mosiBASeTcS HEOOXOAWMOCTH CaMOMY CO3JaTh KaKOe-TO He-
00BbIYHO® TIPUMEHeHHe 3BYKa, MOJIYYeHHOTO OT KoMMbroTepa. Oco0eHHO YacTo nmogo0oHas
He0OXOANMOCTb BO3HHKAT Y PaAHOMIOOHTE e,

Bo MHorux paanonoOHTeNBCKMX TporpaMMax 3BYKOBas KapTa KOMIMbBIOTEpa MOXKET
3aMEeHSTh anmnapaTHbIi MoaeM (CIIYXKHUTh «dp3al-MOAeMoM»), THO0 U3HaYaIBHO e mpea-
HazHadaeTcs ObITh 3ByKOBBIM MOjJieMoM (Tiporpammbl PSK31).

[Mpw cozmanuA MOAOOHBIX JTHOOHTENBECKHX TPOTPAMM YacTO BO3HHWKAET HEOOXOIH-
MOCTh B HECTaHOApTHOM TPOTrpaMMHpPOBaHUM 3ByKa. O HEKOTOPBIX TaKWX HecTaHdapT-
HBIX CMOCO0aX MpOrpaMMHPOBAHHS 3BYKa PACCKa3bIBAETCA B ITOM TIaBe.

MporpammunpoBaHue KOMMNbLIOTEPHOro AMHAMMKA

[Mpaktryeckn kaxapii IBM PC kommeloTep MMeeT B cBOEM cocTaBe HeOONBIION
TPOMKOTOBOPHUTENb (IMHAMUK). Kak MpaBWiio, OH HaXOAWTCSA Ha MepedHeil MaHelIn cHc-
TeMHOTO OJI0Ka W TpeIHa3HaueH IS BbIIa4l He OYeHb KadeCTBeHHBIX CHTHAIOB Pas3iiiny-
HO# 3BYKOBOM 4aCTOTHI MPH KAKHX-TO 0COOBIX CIIy4asx B paboTe KOMITbIOTEPA.

OBbIuHbIE NONb30BaTENU, KaK MPaBuio, He MMeKT NoTpebHOCTM B paboTe 3TOro YCTPOMCTBa, HO AS
«HeoBblYHbIX» MONb3oBaTENe BPEMeHaMy BO3HUKAET HeoOXOAMMOCTb 3acTaBUTb ero WUsjaBaTb
HY}KHOW YaCTOTbl 3BYKU B HY:KHOE Bpemsi. [103TOMY NPMBOAMMbIA MHOIO HUXE Matepuan O nporpam-
MUPOBaHWW KOMMBLIOTEPHOTO AUHaMIWKa MOXKET ANsl HUX NPEACTaBNATL ONpeAeNIeHHbIN UHTEPEC.

PaccMoTpuM Takoi citydall mporpaMMHpOBaHHUA THHAMHKa, KOTJa UCTONb3YEeTCA 3BY-
KOBOI KaHaJl HaXoAsileiicsl B KOMIBIOTepe MUKPOCXeMbI-TaliMepa.

MporpammupoBaHUue 3ByKOBOro KaHana Tanmepa

B nporpamMmMmupoBaHnu 3ByKa, H3AaBAEMOTO KOMIBIOTEPHBIM JHHAMHKOM, MTPHHAMAIOT
y4acTHe JIBe MHKPOCXEMBI KOMITbIOTEpa — TaliMep W MporpaMMHpyeMbli Tieprdepwii-
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HBIH WHTEpdeiic, yNpapnsiomni KIaBHaTypol W nnHamukoMm. Ha pwc. 5.1 mprBemeHs!
YINpOLLISHHbIe CXeMaTHYeCKHe H300paskeHHUs STHX MUKPOCXEM.

MeHepaToR
1,193 My

CHETHME Kanan 0

MopT MpepslBEaHMA
40k Ebwccamp CHCTEMHEIX
vacos 18253 1c

CHETHME Kanan 1

Mopt PereHepaupa

Kavan 2

Ha grHaname

PenicTp
KORMEHE,

MopT 43h

1 - K&H&M BKAKHEH —

0 - KaHan EbIKAOHEH MopT

420 _l.‘DmcaTop
Mopt A
GOh EE | AHHERME
Mopt B
B1h dEENEHL "
Mopr  © T
B2k T o 3 1

1 - LMHEME B KoqEH

Mpomanmmpy el NepehepriHeIi MHTepdeRc 0 - AMHEMME B bIKADYEH

Puc. 5.1. YnpoweHHasa cxema reHepaumy 3Byka

Mukpocxema Talimepa paboTaeM He3aBUCHMO OT TipoLeccopa (M NapauienbHO ¢ HAM)
OT COOCTBEHHOTO TEeHEPaTOpa, BhIPadaThIBAIOIIEr0 CHrHambl ¢ Yactotoi 1,19318 MIm,.
TaliMep nMeeT TpH He3aBUCUMBIX KaHasla, KaXKAbIH W3 KOTOPBIX MOXKHO HE3aBUCHMO Tie-
penporpaMMHpOBAaTh.

Jlis ynpaBieHns peKHMaMH TIPOTPaMMHPOBAHHA B MHKPOCXeME HMEETCA PerncTp Ko-
MaHJI, oOpalleHHe K KOTOpoMy ocyinecTsiseTcs depes nopT 43h. Kaxmpiii kanan Talimepa
BKJIIOUaeT CHETHHK, MepecUNTHIBAIOIINI CUTHAJIBI OT TeHeparopa, U peructp-gukcarop, B
KOTOPBIH MPOTPaMMHO 3aHOCHTCS YHCIIO, onpenenstomee KoapdrIeHT nepecyeta cyeT-
uyrka. DHKCATOPHI KAHATOB TakiMepa aapecytotes yepes mopTsl 40h, 41h w 42h.

[Tpy BKIIOUSHWH KOMMBIOTEpa B QukcaTop KaHamna 0 3aHOCHTCS MaKCHMalbHO BO3-
MoskHOe urcio 65535 (FFFFh), B pesynbrate 4ero cWTHallbl Ha BhIXo/e KaHana (0 WMeroT
vacrory 18,2 3a lc. OTH curHambl Bo30yxAa0T TipepbiBanis ¢ BekTopoMm 08h, koTopbIe
obpabateiBatoTess nporpammoii BIOS, ocyiecTBiasitomeii oTcueT TeKyIIero BpeMeHH.
[TpepbiBanns oT kaHaa 0 MOXXHO MCTOB30BATH AJIS BPEMEHHOH CHHXPOHW3ALMH Tpo-
TpamMMBbI, HATIPHMeEP, JJIs TEPHOIHYECKOTO BHIBOIA HA AKPaH HEKOTOPOI WHPOPMAITHH.

Kanan 1 TaiiMmepa wicriosib3yeTcs cxeMamM# pereHepami MamMATH W ero B CBOWX TTpo-
rpaMMax HCTONb30BaTh He clielyer.

Brerxon karana 2 cBA3aH ¢ AHHAMHKOM W HCTIONB3YeTCA IJIA TeHepaliy 3Byka. M3me-
HASL COJIEPKAMOE (PHKCATOPA 3TOTO KaHANa, MOKHO H3MEHITh YacTOTy CHTHAJIOB, TTOCTY-
MaoIMX Ha quHaMuK, oT 18,2 T go 1,19 MI'tt. PeansHo miis Bo3OyKOeHHWs 3BYKa MOXK-
HO MCMOJIB30BaTh YacToThl He Bbite 10 kI L.

VYrpasiieHHe KaHAIOM 2 TaiiMepa W ero TIOAKIIOYeHHe K JHHAMHAKY OCYIIIECTBIAETCA C
MOMOLLBIO PEruCTPOB TMporpaMMupyeMoro mnepudepuiiHoro uHTepdeiica. DTa MHOTO-
(hyHKUMOHAJIbHAS MUKPOCXeMa COASPKHUT TPH pPerucTpa, aapecyembie uepes mopTel A, B
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n C ¢ agpecamu 60h, 61h u 62h. TTopt A ncrnionb3yeTes T MpHeMa KOAOB TOTy9YEeHHBIX
B pe3yJbTaTe CKaHMPOBaHWS KIABHII KIaBHATYpHI, MopTel B 1 C — nm1s ympaBieHus kia-
BHATYpOH W TaliMepoM W AJs XpaHeHHS WHPOpPMaLMH O KOHPHUTypalHuH KOMITbHOTepa.
Hanwmare MHKpocXeMbl TIpOrpaMMHpYyeMoro mepHbpepiitHoro HWHTepdelica XapakTepHO
st kommbroTepos Tina IBM PC u PC/XT. Ha komnstorepax PC/AT u PS/2 takoii Muk-
pocxembl HeT, OTHAaKO W MpHeM JaHHBIX ¢ KJIaBWaTypbl, H yIpaBleHne TaiiMepoM W IH-
HAMHKOM OCYIIECTBIIASTCA Uepe3 TMOPTHI C TEMH XKe apecamMH.

bur 0 mopra 61h ynpasnser BKIOUEHHEM H BBIKIIIOYEHHEM KaHaja 2 Taiimepa.

[Toka 6ut 0 ycTaHOBNIeH, Ha BBIXOJe KaHalla AeHCTBYIOT MepHOANYECKHe CHTHAIIBI 3a-
JaHHOH (rKcaTOpoM YacToThl, TIpH cOpoce OuTa 0 KostebaHMs MpeKpaIlaroTes.

bur 1 Toro ke mopTa ynpamifeT MOCBUIKOH B JHHAMHK Toka. TakwM oOpa3om, mpHu
WCTIONIB30BaHUK AJ1s BO30YKIASHWS 3BYKa TaliMepa, UMetoTes ABe BO3MOXKHOCTH TMpeKpa-
THTB 3By4aHWe TOHA:

¢ 3amnpeTHTh padoTy KaHala 2 myTteM cOpoca Ourta 0 lopTa 61h;

¢ BBIKIIIOYHATH MPOXOKISHHE HYepe3 AWHAMHK TOKa myTeM cOpoca 6nta 1 Toro xe
nopTa.

ITporpamMmMipoBaHie MOO0T0 KaHama TalMepa OCYIIECTBIACTCS OAHHAaKOBO. [Ipexne
BCero, B perdctp koman (mopt 43h) 3aceiiaercs ynpasistoOIIee CI0BO, XapaKTePH3YIO-
Iee peskuM paboThl TaiiMepa. MopMaT yIpaBiIstolIero ciioBa MpUBeneH Ha puc. 5.2.

bur 0 onpenenser crmocob 3amaHns
KOHCTaHThl nepecyeta. Ilpw Hynmesom | 7| 6|5 [4 | 3|21 )0
3HAYeHWH OWTa KOHCTAaHTa 3aJaeTcd B A / /

JBOWYHOMN d)opMe, npu e AMHNYHOM — B 0 - BB OMYHBIA cueT )
KaHan By Peslan 1 - BB OMHHO-AEC ATHHHEIA
ONEpELMA cler

aowdHo-AecaTHaHol  (BCD). Yame
HCTIONB3YeTCsA ABOHYHBIN crocod 3aia-
HUS KOHCTaHTHI.

B 6uthl 1-3 3ackinaercs pexxuM paboThl TaliMepa (pa3oBblii WM MepHOAWYECKHH, ¢
Pa3NMHYHON CKBKHOCTBIO W Tipou.). JInsi BO3OYKAEHHS 3BYKa HCTONB3YETCS PEXKHM
011 — mepronnyeckas reHepaLHs MPSMOYTOIBHBIX CHTHAIOB CO CKBaXKHOCTBIO 2.

B 6urax 4-5 3anmceiBaetcs crocol 3arpy3ku B gukcaTop KOHCTaHThI. OOBIUHO HC-
nojik3yembiil koa 11 mo3Bosser 3arpy3uts B hrukcarop 16-paspsaaHyr0 KOHCTAHTY Tiepe-
cyeTa JBYMs MOCIeIOBATENFHBIMH KOMaHaMH AccemOiepa mov. CHadana 3arpy:aercs
MJIaAMIHN GalT KOHCTAHTHI, 3aTE€M CTAPIIIHIA.

Haxonerr, B OWTBI 6—7 3achiaeTcsi HOMep MPOrpaMMHpPYEMOTO KaHama Taiimepa. Kax
BHIHO Ha pHc. 5.1, A mporpaMMHpPOBaHHs 3BYKa McMofb3yeTcs kaHat 2 (kox 10). Ta-
KAM 00pazoM, ynpasJistoliee CIoBo okazbiaercs pasHsiM 10110110b, vt B6h.

Puc. 5.2. dopmaT ynpaBnsoLlero cnoea Tainmepa

NMporpamma Beep_s1.exe kak npumep nporpamMmmpoBaHusi

Jlns y4eOHBIX Ilesieil OCBOEHHS TMPOTPAMMHPOBAHWS KOMIBIOTEPHOTO THHAMHKA,
MHOIO pa3paboTaHa TporpaMMa Beep s1, KOTOpas HCTIONIB3YeT MPHHLINTTBI HecTaHIapT-
HOT'O TTPOTPaMMHPORAHHS TOPTOB, W MOTOMY paboTaeT TOJBKO TO/ YIpaRiIeHHeM ofepa-
HoHHBIX cucteM Microsoft Windows 95/98/ME.

Ha puc. 5.3 nokazana dopma mpoexra mporpamMmbl, 3aNMOIHEHHAS KOMITOHEHTaMH.



146 KomnbloTep Kak UCTOUHWK 3BYKa

B sicTrmTe 5.1 IpHBENeH TEKCT MOAKIIO- IElf=l
YaeMoTo 3arojIoBOYHOTO (haiifia Beep s. h. ey 1000y Tsramcsrs - Zcongs | Bcon
INuctur 5.1. ®ainn Beep_s.h

3eyk 1500 My AnurtensHocts - 1.5 cekyHau |
B
#ifndef Beep sH
#de fine BeepisH 3eyk 1800 My AnuTensHocTs - 3 cEKYHAL |
/[ mmmm
# lHC1ude <Classes ° hpp> 3eyk 2500 My AnuTensHOCTE - 2 CEKYHAK |
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp> Puc. 5.3. ®opma npoekta nporpammsl Beep sl

class TForml : public TForm
{
__published: // IDE-managed Components

TButton *Buttonl;

TButton *Button2;

TButton *Button3;

TButton *Button4;

TButton *Buttonb5;

void  fastcall ButtonlClick(TObject *Sender

void  fastcall Button2Click(TObject *Sender
void _ fastcall Button3Click(TObject *Sender
(
(

’

’

’

’

void  fastcall Button4Click(TObject *Sender
void _ fastcall ButtonbClick(TObject *Sender
private: // User declarations

’

public: // User declarations
__fastcall TForml (TComponent* Owner) ;

}i

#endif

B npuenenHom TekcTe daiina Beep s.h HeT HUYETo 0cOOSHHOTO W MPHUBEAEH OH
TOJBKO J7I TOTO, YTOOBI BBl MOTJIH pa3o0paThes ¢ Ha3BAHWAMH KOMTIOHEHTOB, pa3zMe-
LIeHHBIX Ha GopMe npoekTa. B nucTrHTe 5.2 MpHUBedeH TekeT daiina Beep s.cpp.

INucTtur 5.2. Gainn Beep_s.cpp.

#include <vcl.h>
#fpragma hdrstop
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#pragma inline // paspemaeTcs MCIOJIL30BAThH KOMaHI AcceMosepa
#include "Beep s.h"

#pragma package (smart init)

#pragma resource "*.dfm"

TForml *Forml;

void Beepl (int, unsigned int); // ofwbarigeTcsa byHKLMS Kak TUioOalbHas

___fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)

Caption = "3Byk uepes mHamMk (Tomsko Windows 95/98/ME)";

// Peakums Ha HaAXaTME KHONOKM <BeIXOI>
void  fastcall TForml::ButtonlClick(TObject *Sender)

{
Close();

// OCHOBHAaS MNOANPOTPaMMA Ul NMPOTPAMMMPOBAHMA 3BYKA
void Beepl (int ton,unsigned int dlitel)
{
// YCTaHOBUM pexmM TariMepa 43
asm {
mov al, 0x0B6 // BBOIMM YympaBisollee CJTOBO B6h
out 0x43, al // B nopt 43h
}

// YCTaHOBMM UACTOTY KaHaja 2 TaiMepa

if (ton == 1000) // HaszmaumMm uactory 1000 Twor
{
asm mov ax, 1193 // ¥ BBEIEM COOTBETCTBYKUNII OEJMTEIb
goto whl;
}
if (ton == 1500) // Ecim ycTaHaBymBaeTcd dactoTa 1500 T, To
{
asm mov ax, 795 // BBOIOMM COOTBETCTBYIIMIA IEJIMTENb
goto whl;
}
if (ton == 1800) // TOUHO TaKxe, KaK U B MNPeIbIylix
{
asm mov ax, 663 // crydaax

goto whl;
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}
if (ton == 2500)
{
asm mov ax, 477
goto whl;
}
whl:
asm {
out 0x42, al
mov al, ah
out 0x42, al
}

// BKJIIOUMM IMHAMAK U TanMep

asm {
in al, Oxo6l
or al, 00000001b
or al, 00000010b
out 0x61, al
}
Sleep(dlitel);
// BHKJIOUMM TaiMep
asm {
and al, 11111101b
out 0x61, al
and al, 11111110b
out 0x61, al
}

return;

//
//
//
//

//

//

//

MosyyaeM OaHHeE M3 nopTta 61h
BxyouaeM TanMep

BrimouaeM IMHAMMK

BamMceBaeM HOBBE IaHHEE B MOPT 61h

YcTaHaBIMBaeM IUTEJIEHOCTE SBYUYAHUSA

BrkJmouaeM OMHaAMAK

BEIKJTIOUAEM TaMMep

B koHue nuctuHra 5.2 — WcXoaHbIe KOOl OCHOBHOH MOAMPOrpaMMBbl IJIS CO3JaHUs
3BYKa void Beepl (int ton,unsigned int dlitel).
B muctinTe 5.3 iprBeaeHbl GYHKIIHH, SBISIONIHECS PEaKIHAMH Ha HAKATHE COOTBET-

CTBYIOIIUX KHOTIOK.

Nuctudr 5.3. MpopgonxeHue 1 dhaiina Beep_s.cpp.

void  fastcall TForml::Button2Click(TObject *Sender)

{
Beepl (1000, 2000) ;
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void  fastcall TForml::Button3Click(TObject *Sender)

{
Beepl (1500,1500) ;

void _ fastcall TForml::Button4Click(TObject *Sender)

{
Beepl (1800, 3000);

void  fastcall TForml::Button5Click(TObject *Sender)

{
Beepl (2500, 2000);

IIporpamMMa Beep sl 3amaeT TOH HY)KHOIH HacTOTHI W MPOAOKUTENBHOCTH. B mep-
BBIX MPeMIOKeHUsIX 1-2 ucxogHoro koja (cM. JUCTHHT 5.2) B perucTp KOMaH[ TaiiMepa
3achlIaeTcsl YMpaRsollee ClIOBO, onMucaHHOe Bbille. [locie MogydeHus yNpapistolIero
CJI0BAa MHKpOCXeMa TalMepa sKIET NMOIyYeHHs IByX OalTOB JaHHBIX, KOTOpPbIe OHa Oyaer
paccMaTpHBaTh, KaKk MIAAIIHH W CTApIIHi OalThl KOHCTAHTHI MepecdeTa. [ToaTomMy mocie
TTOCHUTKH YITPABIIAIOIIETO CIOBa HEOOXOAMMO BBITIOJHHTE [IBe KOMaHABI out B mopT 61h.
KoncranTa mepecdera, onpeaessatonas 9acToTy TOHa, 3arpykaeTcs HaMH B perucTp AX,
OTKyIa ee MIIaAIIAN OalT 3achlmaeTcsd B MOPT. 3aTeM KoMaHIOH AccemOiepa mov cTap-
KK 0alT KOHCTAHTBI OTMPABIAETCA B MITaaminii OalT peructpa AX, mocie 4ero BTopas
KOMaHJa out 3arpykaeT cTaplyto TIoJIoBWHY ¢ukcaTopa (mopT 42h). Bee aTo Bpems
3BYKa HET.

B nmocnemyrommnx npeasiomeHN X TeKCTa HCXOIHBIX KOJOB K cofepkuMoMy mopTa 61h
J00aBIAKOTCS KOMAHIbI, 3aJaHHbIC IBYMs YHCIAMH B IBOHYHOM MCUHCIICHHH (115
OoJbIiel HarIIgHOCTH). TeM caMbIM BKITIOUASTCS TaiMep W BKIIIOYAETCS TOK AWHAMHKA.
ITocite okoHWaHWs 3amaHHOTO (YHKITHEMH
Sleep(dlitel) HWHTEPBAJIA BPEMEHH BBITIOJI-

o | ¥ 38y1 uepe3 AvHamAK (TonaKo Windows € JT=IET
HAETCA BBIKJIIFOYEHHUE TauMepa U AWHaMH- i i
Ka Ha pnc 5 4 MOKAa3aHoO pa60qee OKHO Jeyk 1000 Ny, AnUTENLHOCTE - 2CEKYHAR | Buixon I

nporpaMmel Beep s1.

Jlanee  paccMOTpUM  cTaHAapTHbBIE
(YHKIIHH BOCTIPOW3BEACHHS 3BYKOB, 3a-
JIO’KeHHBIe HeTOCPEICTBEHHO B OTIepalli-
oHHOM cucreme Microsoft Windows u B
cpemax mporpaMMHPOBAHHS.

Jeyk 1500 I'y. AnuTeneHocTe - 1.5 cekynau |

Jeyk 1800 I'y. AnuTeneHOCTE - 3 CEKYHAL |

Jeyk 2500 I'y. AnUTENLHOCTE - 2 CEKYHAL |

Puc. 5.4. Pabouee OKHO Nporpammbl Beep sl
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®yHKLMM BOCNpPOU3BeaeHUs1 3BYKOB

Cpena OwicTporo mporpammuposanis Borland C++Builder mosxxer paGotaTts co BceMi
BOZMOXKHBIMH BapHaHTaMH YTIpaBieHHs 3BYKOBBIMH KapTaMH KOMIThbOTepa, 3aT0KeHHbI-
MH B oTlepallHOHHBIX crcTeMax Microsoft Windows. B Tabm. 5.1 nmprBeneHs! 3aneidcTBO-
BaHHBIE B ATOH Cpee MPOrpaMMHpPOBaHHS (BYHKLIHH BOCITPOH3BEACHHS 3BYKA.

Tabnuua 5.1. PyHKUMM BOCNPON3BEAEHNSA 3BYKA

OyHKUMA CuHTtakcuc / onucaHue dann
Beep Extern PACKAGE void Beep (void) SysUtils.hpp

OyHkuma C++Builder, Bocnpov3soanT CTaHAApPTHLIA 3BY-
KOBOW curHan

Beep BOOL Beep (DWORD dwFreq,

DWORD dwDuration) ;

OyHkuma APl Windows, Tonbko Ans onepauvoHHON cuc-
Tembl Microsoft Windows NT, BocnponssoauT 3BYKOBOMW
curHan ¢ vactoton dwFreq (B U) v ANUTENBHOCTLIO
dwDuration (B MUNIUceKyHaax)

MessageBeep | BOOL MessageBeep (UINT uType);

OyHkuma APl Windows, Bocnpou3BoAMT 3BYKOBOW CUrHarn
Tvna uType

PlaySound BOOL PlaySound (LPCSTR pszSound, mmsystem. hpp
HMODULE hmod,
DWORD fdwSound) ;

OyHkuma APl Windows, BocnpousBoANUT 3BYK yKasaHHOro
BOTHOBOro chainna, unu 3ByK CUCTEMHOro coObITuS, unu
3BYyKa U3 pecypca

Bremem HekoTopble mosicheHust. Oynkims C++ Builder Beep BocpoH3BOIWT cTaH-
JApTHBIHA 3BYKOBON CHTHAJI, BBI3bIBas (PYHKIHIO MessageBeep APl Windows ¢ HynmeBbiM
napaMeTpom. [Ipr 3TOM BOCTIPOH3BOJUTCS CTAHAAPTHBIM 3BYKOBOH CHTHAN, YCTAHOBJIEH-
HBII B onepaoHHoi crcteme Microsoft Windows. Ecii 3ByKoBO# KapThl HET WM CTaH-
JapTHBIH CHTHAJ He YCTaHOBJISH, 3BYK BOCTIPOM3BOANTCS Uepe3 TUHAMHUK KOMITBIOTepa.

Bocnponspeqerrne acHHXpOHHOE, T.e. TIPHIOXKEHHE TPOMOKAET BBIMOJHATHECA BO
BpeMs BOCITPOH3BEICHHS 3BYKA.

Oynkimsa Beep APl Windows, mpuMeHeHHas B oTlepallHOHHO#H cHcreMe Microsoft
Windows NT, CHHXpOHHO BOCMPOH3BOAMT 3BYK MPOCTOTO TOHA Y€PE3 AHHAMHK H HE BO3-
BpallaeTcs 10 okoHuaHus 3Byka. B Windows N'T mapameTp dwFreq 3a/laeT 4acToTy 3ByKka
B reprax. OH MOXET HUMeTh 3HaueHHs B aramnazone oT 37 mo 32 767 (ot 0x25 mo 0x7FFF).
[TapameTp dwDuration ycTaHaBIMBaeT TUTEIFHOCT 3BYKa B MUJUTMCEKYHIAX.

Bocnpownssenerre CHHXpOHHOE, T.e. (GYHKITHI HE BO3BpAIAeTCs A0 OKOHYAHHI BOC-
MPOU3BEIEGHHS 3BYKa.

Bce ckazaHHOEe OTHOCHTCA TONIBKO K onepannonHoi crcteme Microsoft Windows NT.
B omneparmionnsix crictemMax Microsoft Windows 95/98 mapameTpsl HTHOPHPYIOTCS |
(DYHKIUS cTaHOBUTCA TTOA00HON (pyHKIMK Beep C++ Builder. Ormmmume aTix ¢yHKINH
ocTaeTcs TONbKO B TOM, 4T0 Beep C++ Builder nuuero ve Bo3Bpaimaet, a Beep API
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Windows mipH ycTieImHOM BHITTIOJIHEHHH BO3BpalllaeT HeHyJieBoe 3HaueHne. [Ipu aBapuii-
HOM 3aBepIlleHMH OHa BO3BpalllaeT Hylb. Torza Gojee pa3BepHYTYIO WHoOpMaLHio 00
otnOKe MOXKHO MOMYYUTh BBI30BOM (PYHKLUMHN GetLasrError .

B kauvecTBe mpumMepa MCToNB30BaHAS (QYHKLIWW Beep, Mpeljarar0 co3laTh MPOSKT
MPOCTOTO TIPHIIOKEHHS ¢ MCTOMB30BAHHEM 3TOH (YHKITHH I8 OTMEPaIHOHHON cHeTeMe

Microsoft Windows XP.

CozflaeM TIpOEKT TIOJ Ha3BaHWeM bepsndl, TIpH 3TOM (hailil ¢ UCXOMHBIMHA KOIaMH
OyneT nMeTh Ha3BaHHe bepsnd. Mopma MpHIToKEHHS TToKa3aHa Ha puc. 5.5.

Ha dopme ycTaHOBIEHBI TOJBKO XOPO-
0 BaM W3BECTHBI® KOMMOHEHTH Label W
Button, TIO3TOMY HHKaKHX OIHCaHWH He
TpeOyerca. B muctmare 5.4 mpHBOAWTCS
TekeT haina bepsnd. cpp.

Nuctudr 5.4. ®ainn bepsnd.cpp

#include <vcl.h>
ffpragma hdrstop
#include "bepsnd.h"

#pragma package (smart init)
#pragma resource "*.dfm"
TForml *Forml;

__fastcall TForml::TForml (TComponent* Owner)

TForm (Owner)

Caption = "llpoBepka 3BydaHua'";

Labell->Caption = "Wacrora 400 Ty,
Label2->Caption = "Uactora 800 Ty,
Label3->Caption = "Wacrtora 1000 Ty,
Label4->Caption = "Uactora 1400 Ty,
Label5->Caption = "Wacrtora 1600 Ty,
Label6->Caption = "Uactora 2000 Ty,

# Form1

M=

Labell

Label?

Label3

Labelq

Label5

Labelf

_soor |
_wor |
_auor |
_tsor |
_anor |

Puc. 5.5. ®opma npoekTta bepsndl

BBYUUT
BBYUNT
BBYUUT
BBYUNT
BBYUUT
BBYUNT

DN Wb W N

cexyHIE";
cexyHIe";
cexyHIE";
cexyHIe";
cexyHIE";
cexyHIe";

void _ fastcall TForml::ButtonlClick(TObject *Sender)

{
Beep (400, 2000);

void _ fastcall TForml::Button2Click(TObject *Sender)

{
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Beep (800, 3000) ;

void _ fastcall TForml::Button3Click(TObject *Sender)

{
Beep (1000, 4000) ;

void  fastcall TForml::Button4Click(TObject *Sender)

{
Beep (1400, 3000) ;

void _ fastcall TForml::ButtonbClick(TObject *Sender)

{
Beep (1600, 2000) ;

void _ fastcall TForml::Button6Click(TObject *Sender)

{
Beep (2000, 2000) ;

A nymato, uTo HeT HEOOXOAMMOCTH KOMMEHTHPOBATh STOT MpocTelinnii npoekt. Ha
puc. 5.6 TOKa3aHO TJIaBHOE OKHO pado-

TArOLIETO MPHUIIOKEHUSI. ® MporepKa 3eyvaHKs mE x|
KoMmunarop aBTOMaTHYECKH PasOMPa- | L.iios a0, sews 2esm Buscn
€TCA, Kakada HMCHHO H3 d)yHKHH” Beep Yacrota 00 MU, 38Y4MT 3 CoKryHaE 800y
MCTIONIb30BaHa B MPOTpaMMe, MO HATHUMIO | (i oy i
Hin OTCyTCTBH}O napaMeTpOB YactoTa 1400 My, 3BY4MT 3 ceryHakl 1400 My,
OyHKUNA MessageBeep BOCTPOH3BO-
JTAT 3BYKOBOW CHWTHAT YKa3aHHOTO THIIA. | =797 oM sousméceniias [TD]
3BYKH, COOTBETCTBYIOIHE PARTHIHBIM TH- | “ecreta 20007 seyunr 2 caryna [ETEEN

TaM CHTHAJIOB, XpaHsITCS B peecTpe B pas-
Jene sounds W YCTAHABIHBAIOTCS TIONB30-
BaTeleM ¢ TIOMOIIBIO TTporpaMMel MaHenb
ynpaBneHusi. /Jlns osroro B [aHenb Puc. 5.6. OkHO npunoxeHus bepsnd
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ynpaBneHUsa HeoOX0IHMO ABAKIBI ISJIKHYTh HA MHKTOTpaMMe 3BYK.

[enbiit 6e3 3Haka mapameTp uType GYHKIHH MessageBeep OMNpeensieT BOCTIPOU3-
BOAMMBIN 3BYK. [l HEro mpemonpeneieHbl CAeAYIOIMIHEe KOHCTAHThI, MPHBEICHHBIE B
Tabm. 5.2.

Tabnuua 5.2. MNapameTpbl aprymeHTa uType

3HaveHue 3ByK

OxFEFFFFFFFE CTaHaapTHbLIN 3BYK Yepes AUHAMUK
MB TICONASTERISK 3Besgouka

MB TICONEXCLAMATION | BocknuuaHue

MB TICONHAND Kputuyeckas owmbka

MB TICONQUESTION Bonpoc

MB OK CTaHaapTHbIN 3BYK

[Tpw ycremAoM 3aBepiirieHHH QyHKITHS BO3BpaIaeT HeHyleBoe 3HavuerHne (true). Ec-
Jv (hYHKLMS BEPHYJIA HYJIEBOE 3HAYECHHE, TO MOJYYHTh HHPOPMALHIO 00 OITHOKE MOKHO
C TTIOMOIIBKO BBI3OBA GetLastError.

[Mocne WHHIMANH3AIHH BOCTPOH3BEIEHHS 3ByKa (DYHKIIHA MessageBeep BO3Bpalla-
eT yIpaBlieHHe B TOYKY BBI30Ba W BOCTIPON3BeIeHHe 3BYKa TPOU3BOIUTCS aCHHXPOHHO.

Ecnn ¢dyHKINS MessageBeep He Hallllla YKA3aHHBINA THIT 3BYKa, OHA TIHITAETCS BOC-
MTPOW3BECTH CTaHNAPTHHIM 3BYK. Eciaw W OH He yCTaHOBIeH WIIH eclii KOMITbIOTEp He
cHaOXkeH 3BYKOBOM KapToil, TO 3BYK BOCTTPOH3BOIHTCS Yepe3 THHAMHK KOMITHIOTEPA.

®dyHkima PlaySound APl Windows BOCTPOH3BOAMT 3BYK YKa3aHHOTO BOJHOBOTO
thaiina Wiw 3BYK CHCTEMHOTO COOBITHSI, HITH 3BYK H3 pecypca.

IMapametp pszSound mpeacTaBiseT co0OM CTPOKY C HYJIEBBIM CHMBOJIOM B KOHIIE H
onpeneNnseT BOCTPOW3BOANMBIN 3BYK. B 3aBHCHMOCTH OT 3Ha4eHHi ¢uara fdwSound
(SND FILENAME, SND ALIAS WM SND RESOURCE) mapameTp pszSound MOXKET OMpe-
JIeSITh UM BOJIHOBOTO (haiisia, TICEBIOHUM CHCTEMHOTO COOBITHS WIH HASHTH(HUKATOP
pecypea. Ecnu HE oW 13 aTHX (hailiiioB He ykazaH, (pYHKIHA HIIEeT B peecTpe orepariv-
oHHOH cucTtembl Microsoft Windows win dhabine WIN. INT yKa3aHHOe WM 3BYKa. Ecin
3BYK Haii[leH, To OH BOCIPON3BOANTCA. ECiM 3BYK He HaiifleH, To TlapameTp pszSound
WHTepIpeTHpyeTes Kak UM (aiifa.

3BYK, yKa3aHHBIH MapaMeTpoM pszSound, AOMKeH TOMeINAThCS B JOCTYITHYIO Tia-
MATH W JOJKEH TOAXOJAHTH TS YCTAHOBJIEHHOTO JpaiiBepa YCTpOHCTBa BOCTIPOH3BEIE-
HUS BOJHOBBIX (haiioB. MyHKIHA PlaySound HIIET (Gaiiil 3ByKa B CIASAYIOMINX KaTajlo-
rax: Texyimem, karanore Windows, cicremaom katanore Windows, karajgorax, nepevyuc-
JICHHBIX B TIepeMeHHON cpele PATH, B CTIMCKe KaTaJIOTOB, TTPeIOCTABIAeMBIX CeThiO. bo-
Jiee TIOAPOOHO MOCTIENOBATENFHOCTh MOWCKA B KATANIOTaX PaccMOTpeHa B JTOKYMEHTAITHH
1o GyHKITHH OpenFile.

Ecnw ykazaHHBIH 3BYK He HAXOAHTCA, PYHKIHA PlaySound BOCTPOH3BOAHT CHCTEM-
HBIH 3BYK TIO YMOT4aHHI0. Ec¥ QyHKIHA He MOJXKeT HAWTH M €ro, TO BOCTIPOW3BEACHHS
He OyJeT, a 3HaYeHHe false BepHeTCH.

Ecnn napameTp pszSound 3aaaH pasHbM 0, TO BOCTIpOH3BEACHHE JTHO00TO BOJTHOBOTO
thaiima mipepbiBaeTcd. [ mpepbIBaHUS BOCTIPOM3BEeIeHHS 3BYKa, He CBA3aHHOTO ¢ BOJI-
HOBBIM (paiiioM, Hazlo yKa3blBaTh SND PURGE B mapameTpe fdwSound.



154 KomnbloTep kak UCTOUHWK 3BYKa

INapamerp hmod WCMONB3yeTCs TONBKO TIPH TapameTpe fdwSound paBHOM
SND RESOURCE. B 3ToM cityuae hmod siBASeTcS AUCKPHUNITOPOM BHIMOHSIeMOTo (aiina,
collepKallero pecype, KOTOpbl JOIDKeH 3arpyaThcs. B NMpOTHBHOM cilydae 3HaueHHe
hmod 3agaercst paBHbIM 0.

[TapameTrp fdwSound 3amaer ¢aarud BocrmponsBeaeHUs 3Byka. Dnarn MoryT KoMOu-
HHPOBATHCS ApyT ¢ Apyrom komoOuHammeid MJIH «|». Bo3aMoxHBI TakHe 3HAYEHHS (BIaros,
KOTOpBIe TIoka3aHbl B Ta0uI. 5.3.

Ta6nuua 5.3. ®narn napameTtpa fwdSound

®nar

HazHa4yeHue

SND ALIAS

MapameTp pszSound onpeaenseT NCEBAOHUM CUCTEMHOrO coGbITUS
B peecTpe onepaunoHHoi cuctembl Microsoft Windows nnu B caine
WIN.INI. Henbss wucnonb3oBaTb COBMecTHo ¢ SND FILENAME K
SND RESOURCE

SND_ALIAS ID

MapameTp szSound ABNAETCA NpeaonpeaeneHHsIM uaeHTUdUKaTo-
poMm 3ByKa

SND APPLICATION

SBYK BOCNpPOU3BONTCA C UCNOJTb30OBaHNEM YCTaHOBOK MPUNOXKEHUA

SND_ASYNC

3BYK MPOM3BOAMTCA aCUHXPOHHO U byHKUMA PlaySound BoaBpalla-
eTcs HeMeAJSieHHO Mocne Havana BocnpoussedeHus. YTobbl npekpa-
TUTb ACUHXPOHHOE BOCMPOW3BEAEHVE BONHOBOrO hanna, Hago Bbl-
3Batb PlaySound ¢ napamMeTpom pszSound, pasHbim 0

SND FILENAME

MapameTp pszSound ABNAETCA UMEHeM hanna

SND_LOOP BocnpouseeaeHve 3Byka NOCTOSIHHO MOBTOPSETCH, MOKA HE BbISOBETCH
PlaySound ¢ napameTpoM pszSound, paBHbiM 0. OaHOBPEMEHHO Ha-
Ao ykasaTb dnar SND ASYNC acvHXPOHHOro BOCMPOU3BEAEHWA 3BYKa

SND MEMORY dann 3Byka cobbITUS 3arpyeH B namaTb. B aTom cnyyae napameTp

pszSound AoMXKeH ykasbiBaTb Ha 06pa3 3Byka B namsTit

SND NODEFAULT

3ByK COBbITUSA, KPOME 3BYKa NO yMON4YaHuio. ECnv ykasaHHbIn 3BYK He
HanaeH, PlaySound BEpHETCH, HE BOCMPOU3BEAA 3BYK MO ymonya-
HUIO

SND_ NOSTOP

Ecnn 3apaHHbIN 3BYK HE MOXET ObITb BOCMPOW3BEAEH, NMOCKONbLKY pe-
cypcbl, HeobxoaMMble AN BOCMPOU3BEAEHUS, 3aHATbI BOCNpOU3Bee-
HAeM [pyroro 3Byka, ¢yHKUMA PlaySound HeMeANeHHO BepHeT
false, He BocnpousBeada 3ajaHHOro 3Byka. Ecnu gaHHbIn dnar He
ykasaH, yHkuma PlaySound nbITaeTca OCTAHOBWTBL BOCNPOU3BEAE-
HWE ApYyroro 3Byka, YTobbl YCTPONCTBO MOrNO ObiTb NCNONL30OBAHO ANS
BOCMPOV3BEAEHUA HOBOIO 3ByKa

SND NOWAIT

Ecnu gpaiBep 3aHAT, hyHKUWA cpasy BepHeTcs 6e3 BOCNpousBeaeHUs
3aJaHHOTO 3BYKa

SND_PURGE

OcTaHaBnvBaeTcA BOCNpou3BeAeHNe NoObIX 3BYKOB, BbI3BaHHLIX B
AaHHon 3agave. Ecnn pszSound He 0, To ocTaHaBMMBAaKTCA BCe 3K-
3eMnnApbl ykaszaHHoro 3Byka. Ecnu pszSound paeeH 0, To ocTaHas-
NMBAKOTCA BCE 3BYKW, CBA3AHHbIE C AAHHOW 3agayein. OTaensHO Haao
ykasaTb AeCKPUNTOP AN OCTAHOBKM cOBblITA SND RESOURCE

SND RESOURCE

MapameTp pszSound ABNSAETCA UAEHTUMDMKaTOpOM pecypca. Mapa-
MeTp hmod JOMNXEH yKasblBaTb Ha UCTOMHUK pecypca

SND_SYNC

CWHXpOHHOE BOCMPOW3BeAeHNE 3ByKa cobbITUS. OyHKUWA
PlaySound BoO3BpallaeTca TONbKO NOCNe OKOHYaHWa BOCMPOW3Be-
AeHus
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OyHKIHS PlaySound TPH YCTIEITHOM BBITIOJTHEHHH BO3BpAlllaeT true, B MPOTHBHOM
ciiydae — false.

[Tpumepbl cnoab3oBaHus GYHKLUMH PlaySound MpHBeAeHbl B r1aBe 4. OYyHKLMS Hc-
nosb3yeTes B noArmodaemMoil DLL-0uGmHoTeKk# 11 OPMHPOBAHHS 3BYKOBBIX CHTHAIIOB
koja Mopsze.

Ucnons3oBaTh 3Ty GYHKLUHKO MOXKHO UTd co3aHus B padoTarolieil mporpaMMe roso-
COBBIX MOJCKa30K. /g 3TOTO ¢ TOMOIIIBIO MHKPO(OHA W TIPOTPAMMBI 3aITHCH 3BYKa OT
Windows coznaTth (HaroBopuTh B MUKpOGOH M 3amicaTh B (haiiin) HeoOXxoanmMoe KolTide-
CTBO TOJIOCOBBIX (haiinoB. Ilpn co3naHny mpoeKkTa MporpaMMbl B OTIpeleleHHbIX MecTaX
BKItOYaeTes PyHKIMA PlaySound A BHJA9H HY»KHOTO TOJIOCOBOTO CHTHAJIA HITH CO-
OOIIeHNA.

Co3paeM cuHycouaanbHbIN 3BYK NPOrpaMmMmupoBaHUEM

OdeHb 9acTo, 0cOOEHHO B MPOTpaMMax JJsl TIOOHTENbCKOH PaHOCBs3H, BOZHHKAET
HeOOXOIMMOCTh CO30aBaTh 2apMOHuyeckue (CUHYCOMAANbHbIe) 3BYKH OMNpeneeHHbIX
YaCTOT W JJIUTEIIBHOCTEH.

Ceiivac MBI PaccCMOTPHM TMPOEKT MPHIOKEHH, B KOTOPOM OyzeT TIOKa3aH OAWH W3
MPOCTEHIIINX BAPUAHTOB CO3AaHUS TAPMOHHYECKOTO 3BYKOBOTO CUTHAIA.

Co3naHHbIH A5 YUeOHBIX Lieiel MPOeKT MPHIOKeHNST MOXKET CIIYXKHUTh IPUMEPOM MpH
CO3/IaHHH BaMH COOCTBEHHBIX BapHAHTOB TPOTpaMMHpOBaHWs 3Byka. daiin ¢ komamu
(. cpp) ¥MeeT Ha3BaHKE sinwave. cpp, a Ppaiil MpoeKTa Ha3bIBAeTCA sinwavel.bpr.

OnrH W3 BO3MOXHBIX BAPHAHTOB 3a-

TOJTHEHHS] KOMITOHEHTaMH (hOPMBI TIPOEKTa  |BForm1 [ =13
MpeAcTaBieH Ha prc. 5.7. 1 esocn |

Bce ycraHoBineHHbIe Ha (hopMe KOMITO- 5
HEHTHl BaM XOPOWIO HW3BECTHBI — 3TO
Label W Button. Hukakmx naMeHeHWi B
thaline sinwave.h genaTh HET HEOOXOIH-
MOCTH, TIOSTOMY TIPHBOJHTH TEKCT 3TOTO
thalina He HY¥XKO.

Teker (aiina sinwave.cpp NpeacTas-
JIEH B TUCTHHTE 5.5.

Nuctunr 5.5. daiin sinewave.cpp

#include <vcl.h>
ffpragma hdrstop
#include "sinwave.h"
#include <math.h>
#include <mmsystem.h>

#pragma package (smart init)
#pragma resource "*.dfm"
TForml *Forml;
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HWND m hWnd;
HWAVEIN hWavelIn;
HWAVEOUT hWaveOut;
int ton = 1600; //440;
const nwh = 3;
const BUFLEN = 44100; WAVEHDR wh[nwh];
WAVEHDR whout [nwh] ;
char buf [BUFLEN*nwh] ;
char bufout [BUFLEN*nwh] ;
int OutCnt = 0;
DWORD SoundLevel [BUFLEN] ;
BYTE interbuf [BUFLEN] ;
bool bWaveInlIsStarted = 0O;
bool bWaveOutIsStarted = 0;

void  fastcall TestOut (int);

/=
// OYHKUMS OMUCAHUST QOPMBI
___fastcall TForml::TForml (TComponent* Owner) // 1
TForm (Owner)

{

Caption = "Tapmoumueckur curHan";

Labell->Caption = "UHactora 2ByKa 400 Tepu";

Label2->Caption = "UacTora zByka 600 Tepu";

Label3->Caption = "UHactora 3ByKa 800 Tepu";

Label4->Caption = "UacTora zByka 1000 Tepu";

Label5->Caption = "UHactoTa 23ByKa 1200 Tepu";

Label6->Caption = "UacTora zByka 1600 Tepu";

Label7->Caption = "UHactora 3ByKa 2000 Tepu";

Label8->Caption = "UHactoTa 3ByKa 2200 Tepu";

}

/=
// OYHKUMS pearTrpyeT Ha HaXaTre KHOMNKM BeIXOI
void  fastcall TForml::ButtonlClick(TObject *Sender) // 2

{

Close();

}
B
// OYHKUMS pearTvpyeT Ha HaxaTre KHomnku CTOM — MNpeKpalaeT 3BYK

void _ fastcall TForml::StopOutClick (TObject *Sender) // 3

{
if (!bWaveOutIsStarted)
return;
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bWaveInIsStarted = 0O;

MMRESULT mmresult;

mmresult= waveOutPause( hWaveOut

if (mmresult!=MMSYSERR NOERROR)
return;

);

mmresult = waveOutReset ( hWaveOut );

if (mmresult!=MMSYSERR NOERROR)
return;

for (int 1 = 0; 1 < nwh; 1i++)

{

waveOutUnprepareHeader (hWwaveOut,

}

whout+i, sizeof (WAVEHDR)) ;

mmresult = waveOutClose( hWaveOut );

if (mmresult!=MMSYSERR NOERROR)
return;

// OYHKUMS TPOUTPHBAET 3BYK, SalMCaHHBll B Oybepe

{

void _ fastcall TestOut (int)

UINT uDeviceID = O;
WAVEOUTCAPS woc;
MMRESULT mmresult;
mmresult

if (mmresult !=MMSYSERR NOERROR)
return;

WAVEFORMATEX wfx;
wix.wFormatTag = WAVE_ FORMAT PCM;

wix.nChannels = 1;

wfx.nSamplesPerSec = 44100;
wix.nAvgBytesPerSec = 11025;

wfx.nBlockAlign = 1;

wfx.wBitsPerSample = 8;

wfx.cbSize = 0;

DWORD fdwOpen = /* WAVE FORMAT DIRECT;

int NumInputDevices = waveOutGetNumDevs () ;

waveQutGetDevCaps ( uDevicelID, &woc,

sizeof (woc) );

| */ CALLBACK WINDOW;
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mmresult = waveOutOpen (&hWaveOut, uDevicelID, &wfx,
(ULONG)m_hWnd, 0, fdwOpen);
if (mmresult !=MMSYSERR NOERROR) return;

for (int 1=0; i< nwh; i++)

{

whout [i].1lpData = bufout+i*BUFLEN;
whout [1] .dwBufferLength = BUFLEN;
whout [1] .dwFlags = 0;

mmresult = waveOutPrepareHeader (hWaveOut,
whout+i, sizeof (WAVEHDR)) ;

if (mmresult!=MMSYSERR NOERROR) return;

double scale = 2.0 * M PI / BUFLEN;
int amplitude = 3; // BuOpaHHafd BeJMUMHA
for (int j=0; J<BUFLEN; j++)

{
int time = J; // XapaxkTepMsyeT OO0 Neproma KoJIeOaHmii
whout [1].1lpData[j] = int (amplitude * sin(time * ton * scale));

}
// Tpourpats buffer

mmresult = waveOutWrite (hWaveOut, whout+i, sizeof (WAVEHDR)) ;

if (mmresult!=MMSYSERR NOERROR)

return;

}
bWaveOutIsStarted = 1;

T
// OyHKLUMS PEaTMPyeT Ha HAXATHUE KHOMKMA
void  fastcall TForml::Button2Click(TObject *Sender) // 5
{
ton = 440;

TestOut (ton) ;

void  fastcall TForml::Button3Click(TObject *Sender) // 6

{
ton = 6000;
TestOut (ton) ;

void  fastcall TForml::Button4Click(TObject *Sender) /71
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{
ton = 800;
TestOut (ton) ;

void  fastcall TForml::Button5Click(TObject *Sender) // 8
{

ton = 1000;

TestOut (ton) ;

void  fastcall TForml::Button6Click (TObject *Sender) // 9
{

ton = 1200;

TestOut (ton) ;

void  fastcall TForml::Button7Click(TObject *Sender) // 10
{
ton = 1600;
TestOut (ton) ;

void  fastcall TForml::Button8Click(TObject *Sender) // 11
{
ton = 2000;
TestOut (ton) ;

void  fastcall TForml::Button9Click(TObject *Sender) // 12
{

ton = 2200;

TestOut (ton) ;

OOparite BHHMaHHE, 4TO B TEKCT (haiina sinwave. cpp A00aBiIeHbI ABA MOAKIHOYAEMBIX
3arolIOBOYHBIX (haiina: <math.h> W <mmsystem.h>, a Takke NOOaBIeHbI OOBSBICHHS
GOIBITIOTO YHCITa TIepeMeHHBIX BeTMYHH, 381eiiCTBOBAHHBIX B (DYHKILIMISX 3TOTO MPOEKTa.

B Havane daiina cnemyer Takxe 0ObABHTh PYHKITHIO void  fastcall TestOut (int),
KoTopast OOBSBIISIETCS 31ech TOIBKO TIO TOH TIPHUHHe, UTO He SBISeTcs WIeHOM Kiacca TForm,
(hYHKIAH KOTOPOTO OOBSRISIIOTCS B (haiiile sinwave. h.
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Bce 3aaelicTBOBaHHBIE B TIPOEKTE TIPOTpaMMBI (BYHKITHH MTPOHYMEPOBAHBI JUTA y100-
CTBa WX HaXOKIeHWs B TUcTHHTe. HoMepa mpocTaBieHsl Kak KOMMEHTapHH.

Oyukuns 1 npeacrasiser coboil onrcaHne GOpMBI U B e Telle 3aJaHO Ha3BaHWe
(hOpMBI M HA3BAHHA BCEX KOMITOHEHTOB Label.

OyHKUMS 2 npekpalnaeT padoTy MporpaMMbl U 3aKpbIBaeT ee.

DYHKIAA 3 CITYKHT A TTPEKPaIeHHsT TIPOUTPHIBAHHA 3ByKa. DyHAKIHA 4 BHITTONHSAET
MPOHUTPBIBaHAE 3BYKA C 3aJaHHOHN 4acTOTOM 3BYKa.

CrnenyeT 3aMeTHTh, UTO yKa3aHHBI® BETMYHHBI 9acTOT MOTYT He COOTBETCTBOBATH HC-
THHHBIM BEJIWYHHAM, U3MEPEHHBIM MPH MOMOILIN YacToToMepa. Llenbio 3Toro mpumepa
OBLTO TOJNBKO TOKa3aTh OJMH W3 BO3MOXKHBIX BAPHAHTOB MOIYYEHHS CHHYCOHIAIBHOTO
3ByKa. Jl1s Tex unTaTesnei, KOTopble XOTelHn Obl MO3HAKOMHUTBCS ¢ Pa3IMYHBIMH MeTOAa-
MU TIONYYeHHWs 3ByKa LHM(POBHIMA METOAaMH PEKOMEHIY MpOvHTaTh KHWTY Thma
KunTiens «PykoBoacTso mporpaMMHcTa o padoTe co 3BYKOMY.

OyHKOAA 5—12 gBAAOTCS peaKUWsAMH Ha Ha)kaTHe COOTBETCTBYIOIIWX KHOTIOK M BBI-
MOJIHSIOT TIPOUTPBIBaHHE 3BYKa, 3alTMCAHHOTO B LIM(pOoBOM BHze B Oydepe.

Ha pwuc. 5.8 mokazaHo riasHoe OKHO paboTarorero npunoxeHns. [Ipu HaxaTHH Ha
Mo0yIo W3 KHOTIOK, HA KOTOPHIX YKa3aHa BeJTHYHHA YacTOTHI, HAYHHAETCS 3BYyUYaHHe rap-
MOHHWYECKOTO CHTHaJla ¢ MPUMepHO yKa3aHHOH 4acToToH. 3BydaHue ATUTcs okoso 3—4 c.
C moMoIIeo KHOMKH CTON MOKHO MPepBaTh 3ByYaHHe B JIOOOH MOMEHT.

51T apMOHHYECKHI CHIHaN [:]@

HactoTa zeyka 400 Mepy 00 My,

HacToTa zeyka 600 Mepy B00 My,

HacToTa zeyka 800 Mepy 800 My

ke

HacToTa zeyka 1000 Mepy 1000y

Cron

HacToTa zeyka 1200 Mepy 1200y

HacToTa 3eyka 1600 Mepu 1600 Ty

HacToTa zeyka 2000 Mepu 2000y

e

HacToTa zeyka 2200 Mepu 2200y

Label3

Puc. 5.8. [poBepka rapMOHNYECKOro 3ByKa

[Momo6HOTO THMA MpOrpaMMy MOMKHO HCTONB30BATh TPH pa3zpaloTke MpoekTa Mmpo-
rpamMMbl TIp€IHA3HAYEHHOH IJIs Tepenavn TenerpadHoro curHana. Pesymerarbl OymyT
3HAYHTENIBHO JTYUIIAMH, YeM TTPH HCTIOMB30BaHUH (PYHKIIMH PlaySound. MoxkeTe caMH
TaKoe TIPOJIENaTh.



