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EIXATQI'H

1. ANTIKEIMENO THX ITYXIAKHXY

AVTIKEILEVO TNG TOPOVGOG TTUYIOKNG, Eival 1 El0ay®YN otV Agttovpyia Tv Audio
API "Eva API (Application Programming Interface) 8o pmopotvoe va opiotel o¢ éva
oLVOAO amd VIOTPOYPAppaTE - poVTiveg KANoNG, PPAoONKES 1 TPOYPAUUATIGTIKA
OVTIKEIHEVA, TO OTOolo.  TOPEXOLV  GTOV  TPOYPOUUOTIOTY]  TPOYPOUUUATIGTIKA
BonOnparto.

2mv mroylokn gpyacia yivetar mopovcioon twv Audio API  yevikdtepa, evd
EMKEVIPOVETOL oTN doun Kot Asttovpyia. tov OpenAL. To API OpenAL eivou éva
Open Source (avowktov k®dOwa), cross-platform (aveEdpning mhatedpuag), 3D
audio API katdAAnio ylo avamopoywynq MoV Kol LOVCTKY], KAOMDE EMIONG KOl yLou Lo
oelpd epappoydv yuo. 3D Audio, 0nmg 1 enévovom YOV GE ALY VIO Y10 VTOAOYIGTN
N v eEEOKEVUEVEG TAUTPOPLLES TOLYVIOIDV.

To OpenAL emAéynke petd ond e&étaon tov Audio API yio v yYA®ooa C wg 10
EMKPOTESTEPO OG Kol oamoterel Onmpovpyion ¢ etoupiag Creative Labs kot
vrootnpileton TANpwg amd v Creative xon tqv NVIDIA audio devices, ot omoieg
KOTAAOUPEVOLV TO HEYOADTEPO HEPIOLO TNG OLYOPAC.

To OpenAL Audio API éyet peydheg opoldmreg 6Tov TPOTO TPOYPOULUUATICUOD LE
o API OpenGL, 10 omoio £xetl kabiepmbBei 00 kot kopd amd TG ETOPIES TOLYVIOIDV
v TV dnovpyia ypoewkov. H tavtdypovn yprion OpenAL kot OpenGL anotedodv
&va TAY|PEC TOKETO Y10l TNV dNUIOLPYIO YPOPIKOV KOl X0V GE Oy Viola.

2. AIAPOPQXH THX IITYXIAKHY

H vmodoun mroyokn epyocio EeKvdel pe (ol TOPOLGIOGT]) TOL OTOPOITITOL
Bewpntikov vdPabpov, e&nywvrag, apyikd (Keparaio 1), tig Pacikég évvoleg twv
API ka1 Audio API yevikdtepa, kobng kot Tic Pactkég Aettovpyieg Tovg . to TEAOG
1OV KePoAaiov avtov mapovsidlovtal ta yvoototepa Audio APL.

To Kepalaio 2 emikevipmvetar otn doun kot Agttovpyio tov OpenAL. Apyikd
glodryovral ot Bacikég £VVOlEG, MOTE VoL YIVEL EPIKTN 1 XPNON TOV Kol KOTUANYEL OE
10 €EEOIKEVUEVO, VTTOKEPAAOLL TTPOYPOLUUATIOUOD PE TV PonBeta TOL GLYKEKPIUEVOD
API. Zto Kepaiaio 3 mapoatifeviar oAOKANPOUEVEG VAOTOMCELS VIO LOPEOT] KOOIKO,
pe v ypnon g OpenAL, mov mpaypotomombnkov katd tnv Odpkew Tng
EKTTOVNONG TNG TTLYLOKNG EPYACTOGC.

Y10 IMapapmmuo A divetal Evag mANPNG KATAAOYOS EVIOA®VY, OGTE Vo, EIvVol SLVOTY|
N mepotépm epPabuvvon o610 cvykeKpluévo avtikeipevo, evd oto Tlapdptmuoa B
didovtar arapaitnteg TAnpoopieg eykatdotaong (Compiler/IDE kot API OpenAL).

To CD, 10 omoio cuvodebEL TNV TOPOVCH TTVYLOKN EPYAcic, TEPIAAUPAVEL:
e  Tov vAOTOMGIHO KOOKA VTG LOPPT source.
e Ta apyelo extéheong Tov kmdwa (.exe, .dll kin).




EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO API OPENAL

KEDAAAIO 1
OEQPHTIKH EIXAT'QI'H — AUDIO API

-Xelida 5-



1. EIXAI'QI'H 2XTHN AEITOYPI'TA TQN API

H gmxowovio pog epaproyns e Hio. OToldNToTE GLOKELN YiveTOl HEG® €VOG
€101KOV AOYIOUIKOV, TO 0Toi0 GUVNOMG EUTEPLEXETOL GTO AETOVPYIKO cvotnua. To
Aoylopko avtd amotehel €va software interface, onAadr] piol SETOPT] AOYIGUIKOV
AVOLESH OTIS £PAPUOYEC TTOL YPAPOVTIOL OO TPOYPOULUATIOTEG YO TIG GLOKEVEG.
Mmropovue va pikficovpe yoo 600 emimeda emkovoviag: to éva eival Ta Yvootd o€
OAOVG oG Tpoypauuoto. koboonynons (drivers) Kou to GAAo givar ta. API (Application
Programming Interface).
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Ewova 1 To Asttovpyikd Zootnpa - Software Interface.

Eva drive, n mpoypouuo koBoonynons 1 0onyos cookev@v, elval Eva TPOYPOLLLLLOL
OV EMTPEMEL GE VYNAOTEPOV EMUTEOOV TPOYPAUUATO VO OAANAETIOPAGOLY E L0l
OLOKEVT KOl TO DAIKO TOV LIOAOYIOTY|. ATAOTOLEL TOV TPOYPUUUATICUO OPDVTOS (G
LETAPPOOTNG HETAED HIOG GUOKEVTG KOl TOV £Qaproy®v. 'Etot vynAdtepov emumédon
epapuoyEg umopel va dnpuovpynbovv, avedptnro omd To LAIKO TOV VTOAOYIGTI TOV
Ba Aettovpynoovv. Ot meplocdtepeg PApPUOYES £xO0VV TPOGPAON GTIG CLUOKEVEG LE
™V XpPNoN VYNAOL EMTEOOV YEVIKMOV EVIOADV. O driver d&xeTon avTEG TIC YEVIKEG
IMNADCELS KL TIG UETATPENEL OTIS YOUNAOD EMTESOV EVIOAEG TTOL ATOLTOVVTOL OO TN
GUGKELT]. 5




‘Eva API 0a pmopoboe va opiotel ©¢ £€va oOVOAO  TPOTOKOAAMYV,
VROTPOYPAUUATOV  (povtiveg KANong), PiPprobnkdv 1M TPOYPOUUATIGTIKOV
OVTIKEILEVOV Kol EPYOAEIOV YO TIG EQPOPUOYES AOYIGHIKOD, TO OTOI0 TOPEYXEL GTOV
TPOYPOUUOTIOT]  TPOYPOUUATIOTIKA PBonOnuata. Tétowov eidovg  Ponduara,
AmOTEAOVV ETOUUEG POVTIVEG, O1 OTOIEG TAPEXOVV JAPOPES OLVATOTNTES, AVAAOYO LE
™V YA®GOoO TPOYPUUUATIGHOD oL ypnotponoteitar. H AéEn API mpoépyetan amd ta
akpovopo tov AéEemv  Application Programming Interface (IIpoypoppotioticég
Atenagéc Eeappoyav). |5

O 1pOTOC e TOV 0mol0 eMKOWVMVEL pia e@appoyn (dNAadn oIV ovcia ot YPNoTES
™g epaproync) pe tovg driver, yivetoan péow evog APL ‘Eva API pmopei emniong va
YPNOLUOTOMOEL QIO Lo EPOPLLOYN Y10 VO ETKOIVOVIGEL LE TO AEITOLPYIKO GUGTN AL,
pe dAdo mpoypdppato eAEyyov, Onw¢ cvotnuate dlayeipiong Paoewv dedOUEVOV
(DBMS), pe ™ pvqun, pe apyeio, He TPOTOKOAAN EMKOWVOVIOV KOl UE CUOTNLOTO
SIKTOWOONG. 1345

Y avtife mepinTmon o0 TPoYpaUUATIGTS Ba Empene va Ypayel KOO omd TV
apyn Y va pmopel va eAEYEeL Kamoteg Kowveég Aettovpyiec. Kabe API mapéyet Tic d1kég
Tov Biprodnkec, péoa amd TIg OMoieg 0 TPOYPAUUATIOTNG Uopel va emAEEEL Omoteg
embopet. 'Etot, 0tav mpoypappatiCetor pio epoapuoyr], EMAEYETAL £VO GUYKEKPIUEVO
API, ®ote va vdpyel omoTEAEGLOTIKOTEPN TPOGPAOT KOt KAADTEPOG EAEYYOG GTOVG
TOPOLG Tov cvotnuatog (software 1 hardware resources). O TPOYPAUUOTIGUOG LE TNV
Bonbeta twv API vrmovoel 611 kdmowo evotnta mpoypdupatog, site gival avtdovopa
OlBécUn OTOV LTOAOYIOTN] TPOKEWEVOL VO EKTEAECTEL KAmOlo Agltovpyio, &ite
eumepiEyetol o Kamown PiAodnkn n omoia mpémel va cvumepinedetl poli pe tov
vroérouro kddowKa. Kot otig 000 meputtddoelg extelobvtol KANGEL, Ol OTOiEg
ava.GVPOVY TOV OVTIGTOLYO KOJKa Tov APL ¢

Emiong moAhoi tOmOl Aettovpywkdv ocvomnudtov sumepiéyovv APIs ya ta
CLCTNUOTA YPOUPIKNG TAPAGTACNG, Y10 PACELS OEOOUEVMV, Y10, SIKTVOKES EQPUPUOYES,
Y Tig vanpecieg lotov M axoun kot ywoo mouyvidw vroAoylotdv. Agitovpykd
ovotnuota, Ontmg to Microsoft Windows 1 to Linux, yio mopddetypo, mapéyovv
tétoleg PipAodnkeg, €Tol OOTE Ol TPOYPOUUOTIOTEG VO UTOPOVV va ypdyouv
EQUPUOYES COLPMOVEG LE TO AEITOVPYIKO TEPIPAAAOV | 3455
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Ewova 2

Av kot ta APIs oyedialovtat Kupimg yio TOVG TPOYPUUUOATIOTES, ATOTEAOVY TEAIKA
éva KOAO €pYOAELD KOl Y10 TOVG XPNOTEG, EMEWON EYYLMOVIOL OTL OAN T TPOYPALLOTOL
mov ypnolponoodv éva kowwd APIL Ba €yovv  mapopoleg demapic o€ EMImESO
TEPPAAALOVTOC XpNoNG. AVTO SIELKOAVVEL TOVG YPNOTES VoL Yepilovion pe peyardtepn
EVKOMOL VEQ TTPOYPAULOTOL. | 3




‘Eva. API mov dev amortel dikaidpato yioo TV TpocPacn Kot T ypnorn KoAeito
"Open 11 Open source." Ta APIs mov mapéyovtor and Free software (6mwg 6Ao to
AOYIOoHIKO OV Stavépetar pe adeto GNU') eivar avoktd €€ opiopod, dedopévov 0Tt o
KkaBévag pmopel va e£eTdoel TOV KOOIKO TNYNG TOV AOYIoHIKOD, oV Kol GuviBmg ot
TPOJAYPOPES YpNoES Tolkidovy Yo KOs APL. 4,

Ewova 3 Gnu - General Public License : To onpa g ddeiog Gnu

AVO YeVIKEG YPOAUIES TOMTIKMV VILAPYOLY GYETIKA pe TV €ékdoon APIs:

a

Mepwcéc  emyyeipnioelg  mepippovpovbv  pe (o 1o APIs  touc.
[Mopadeiypatoc yaptv, m Sony vy va ONUIOLPYNOCEL TO EMICNUO
PlayStation2 ypnoyomoince APL, 1o omoia sivor dwwbéoipa pdévo otovg
eEovorodotnuévoug vmevbBvvoug vy v avdmruén PlayStation. Avtod
oLVEPT enedn N Sony BEANCE va €xel Tov Eheyyo do®V Ypdpovy Toryvidla
v v mAoteoppa tov PlayStation 2, mpoxeyévov va oeeAndel amd
aVTOVG 000 TO OLVOTOV TEPIOCOTEPO. ATOTELECUO QTG TNG TOALTIKNG
nrav voa uuwbel n ocvykekpluévn etorpic, a@ov Ol TPOYPOUUOTIOTEG
oy VOOV Tpotipnoay kovooreg pe API avouctov kddka. To PlayStation
3 etvan Baociopévo €& ohokANpov og avolktd kot Onuocta obécio APIs.4

Aleg emyeipnoelg dwdidovv ehevbepa Tt APIs tovg, agod ot
TPOYPOUUOTIOTEG TTALYVIOWOV TpoTiuncov Kovooieg pe APl avowtov
KOO Kot £T61 OA0 Kol TEPLOCOTEPOG KOGLOG ayopalel TG avTioTOL ES
KOVOOAEG.4

! Gnu - General Public License : http:/www.gnu.org/ (IIpdoPaon : 4 OktwPpiov 2006)




2. SOFTWARE DEVELOPMENT KIT -SDK

r

‘Eva software development kit (SDK n "devkit") elvar évo cOvoro epyodeimv
aVATTUENG, TOL TAPEXOVY GE £VAV TPOYPOUUOTIOTH TNV OuvatdTTe  avATTLENG
EQUPUOYDV Y1l €VOL GLYKEKPIUEVO TOKETO AOYIGUIKOV (software package) M o
mAoteOppa VKoV (hardware platform) 1 yevikotepa yia £vo AEITOVPYIKO GCUGTNLO. 4 5910

Mmnopel va givarl kdtt 1660 oo 6co éva API 1 va mepthapPdvel mepimloko vAKO
Y10L VO ETIKOWVOVTOEL [E £VUL GUYKEKPIUEVO evowpuatmuévo abotnua (embedded system’),
kafotovtog €tol Toug Opovg SDK kor API teleiwg aveEdptnrovg. I'evikd éva SDK
neplhappdaver epyadeia exkopotudtwans-o10pbwaons opaiuctwv (Debugging), dnwg éva
IDE* xafdc kar dAkec Aertovpyiec. Emione ovyva mepihapBavel delypata kdduco kot
BonOnTikég TEXVIKES ONUEIDOCELS VIO VO, SLELKPIVIGEL TOL OMUEiD TOV  AEITOLPYIDV TOV
VMKOV. 45

[ToAAé SDKs mapéyovtor dmpedv yuoo vo evBapphvouy tovg vrevbuvoug yio v
avanTuén AoylopukoV (software engineer) vo. YpNCUYLOTOGOVYV TO GUGTNUO 1 TNV
YAOooa. Mepikéc popéc avtd ypnoipomoteitor g epyareio papketivyk. Iapadeiyporog
xopw o etopio mapéyer to SDK g dwpedv, ®ote va ypnotpomombel kor vo
dokipaotel amd  SPopovg avOp®OTOVG. XTN CULVEXEW TEPLOGOTEPOG KOOUOG Oa
evBappuvOel Yo va ayopdoetl 1o Tpoidv mov amevBuvetar 6to cuykekpipuévo SDK g,
0€d0UEVOL OTL LITOPOVV VL TO, TTPOYPAULATICOVV OWPEAV. g

[Tpémer va onpelwbet 6t1 o1 tpounBevtéc SDKs yio cuyKekpipéva GuGTAHATO 1)
VTOGLGTILLOTO, LTOPOVV UEPIKEG POPES VOL AVTIKATAGTICOVV TOV Opo software pe Evav
mo ovykekpuévo. [apadeiypotog xdprv, kot Microsoft ko n Apple mapéyovv Driver
Development Kits (DDK) yio v avamtuén Tov odnydv cuckev®v (device drivers), evid
T gpmopikd onpota Palm Source mwapéyovv PalmOS Development Kit (PDK). ¢

Ye moAMéC mepmmtwoels, éva APl amotehel pépog evog Software development kit -
SDK 7 "devkit"), aA\d axOpo KOl TNV TEPITTOGT OV OV GLVOdEVETOL 0md €va, SDK
mopéyel  kamow Paocikd apyeio, To omoio eivonl amopaitnTa, OCTE Vo UTOPOVV Ol
TPOYPOUUUOTIOTEG VO EPYOCTOVV LE OVTO. € TOAAEG TEPUTTMOCELS TOAD Yvwotd APL, mov
puepkéc  @opég omoteAobv  kKou standard, Ppiokovror evoopotouéve UE  TOVG
peTayA®TTIoTEG Ko Tap€yovtan pali pe avtovg. Iapadeiypata tétota eivar n OpenGL, 1
10 SDL 451

" Embedded System: Avtifeto and évav yevikic xpriong VoAoyioT, OGS £VOG TPOSOTIKOG VITOAOYIGTHG,
éva evoopatopévo cvotnua (embedded system) extelel mpokabopiopéves Aettovpyiec, ot omoieg cuvNnBmg
aQopovV TOAD Guykekpéves anattioelg ypnons. 'Eva eopntd GPS cvompa 1 éva PDA (Personal Digital
Assistant) Be@povvTal YEVIKO EVOOUATOUEVEG GUOKEVEG AMOYM TNG VGNG TG OPYLTEKTOVIKNG TOVG , AKOLA
KL v gtvot o eneKTacieg 6 OPOvG AOYIGULKOV. 13

* Integrated development Environment (IDE), yvaoté kot og Integrated Design Environment 7 Integrated
Debugging Environment - Evoopotopévo mepidiiov didpbwong: eivar évag TOTOG AOYIoUIKOD
VITOAOYIGT®V, OV Pondd TOLG TPOYPOUUATIOTEG VTOAOYIGTOV otV ovamtuén Aoyiopwov. ‘Eva IDE
amotereitar cvvilmg amd évav source code editor, Evav PETAYAOTTIOT 1/Kat Evov dlepunveéa, ta epyaieio
KOTOOKEVT|G-0LTOHOTOTOINGNG, Kat (cuviBwg) évay dopbmTi. 13




H Baocwn doun evog API yuo C akorovBet ) yevikdtepn doun g C, mepiéyet OnAadn
ta e&Ng apyeia :

o Include files 1 Header files : XovnOmg mepiéyoviol o€ €vav QAKEAO LLE TO OVOLLOL
include. Avtd ta apyeia €ovv v yvoort) katdAnén .h kot elvar to apyeio mov
umopel vo KOAECEL €VOC TPOYPOUUOTIOTNG HEGH OTOV KOOKO TOVL, (OTE VA
AP CLOTOUOEL TIG AVTIGTOLYEG EVIOAEG TTOV TAPEYOVTOL OO OVTA. 14

o Library files: Tov\0wg mepiéyovtal otov @akeAo pe ovopa lib kot yevikd €youvv
KataAnén .lib. Avtd to apyeio mepLEYOLY TUNHATO KOSIKO TOV YPNCLUOTOOVV TO
apyeia Include 6tav kadovvTat.

e Dynamic Link Library files: ZovinOwg mepiéyovion otov @axkerlo pe 6vopa bin Kot
&ovv katdAnén .dll. Kot ovtd 1o apyeioa mepiéyovv tunuato Koowo, mov Oa
ypnowonomBodv and ta Include files. Ta apyeio avtd, ce oplopéveg TEPUMTMOOELS,
umopel vo dapépovv yu Debug kot Release ko mpémer va tomobetovvron gite 610
(QAKEAO TOV EKTEAEGILOV .€Xe TTOV ONUIOVPYNCE 0 KMOKAGS, £ite pnéco oto windows
system file. Avtd to apyeio elvol amapaitnTo Kot KATA TOV TPOYPUUUATIGUO UG
EPOPLOYNG, OALA KOl KOTE TNV EKTELECT) TNG OO EVAV YPNOTY. 16

Avtol ot Tpelg Tomot apyeiov cuvepydlovtotl HETaED Tovg Kdbe popd mov exteAeitan
&va, TUNHOL KOOIKO.

Av avatpéEovpe 6T0 TAPASEYIA TOV 0KOAOVOE], TO TP®TO TTPAYUO TOL Bo dovE
etvar  ypouun #include <stdio.h>. Méoa oe avtd to Include files vdpyer n evioAn
printf kot 0 TpOTOG GVVTAENS TNG. AVTY| £1VOL OVCIAGTIKA 0L GLVAPTNOT), TOV UTOPOVLLE
VoL YPNOLOTOMGOVUE 00EC PopEG emBupovpe. O KMAKAG TG CLVAPTNONG CVTNG LITAPYEL
péca o€ kamoto apyeio .11b 1 dll mov o petaylmttiotg yvopilel kot avacvpel KOs popd
OV YPNCLUOTOLEITOL.

#include <stdio.h>

int main (void) {

printf ("Hello, world C!\n");
return 0;

}
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3. TATNQYXTOTEPA AUDIO API IIOY XPHXIMOIIOIOYNTAI XHMEPA

Ot woavotnreg tov sound cards kot sound APIs £xovv avénbet katd 1 ddpkela TV
etwv. O 1p1od1doTaToc MYog anotelel TAEOV €va. ONUAVTIKO GTOLEl0 GTO oy Vidle Kot
OTIG VTOAOUTEG EQUPLOYES, TOL Umopel va ta BEcel og éva vEo eminedo. ;

Awgpopetikd programming APIs €yovv avomtuyBei yia ovtdv tov okomd, dnwg To
DirectSound3D, PortAudio,Boss, libsndfile,OpenAL. ;

3.1 DirectSound3D

To DirectSound3D egivoan éva tufuo Aoyiopikov g Pipiobnkng DirectX, mov
nmapéyeTon and t Microsoft.Aev givan éva cross-platform API pog kol anevBovetal o€
GLGTNLATO, TTOV AELITOVPYOVV UE TO AOYIoUIKO TG Microsoft, o€ yAhdooo CI\C++. 59

To DirectSound3D (DS3D) givon o mtpocsOnkn oto cvotua DirectX tg Microsoft,
7oV TPOOPILETOL VO TUTOTTOMGEL TOV TPLOAAGTOTO YO TG Microsoft Windows. To DS3D
elonydn pe 10 DirectX 3 10 1996. Tlapéyer on' evbeiog emkovovia peTOED TOV
EQUPLOYADV KOl TOV KAPTAOV N0V, EMTPETOVIAG OTIS EPAPULOYES VO TOPAYOLV 1XOVG Kol
HOVGIKY). 13

Ewova 4 Microsoft DirectX 9

Metd amd moALd £t avantuéng, onuepa 1o DirectSound givor éva mohd dpipo API
KOl TOPEYEL TOAAA XPNOIO EPpYOAEin, OT®G 1 dSuVOTOTNTO VA TTOYTEL TOAVKAVOAOS 1XOG,
pién tov Myov, kabmg kot ddpopa effect, Omwg reverb, echo, flange k.A.w., evd eniong
Kével yprion tov hardware buffers.

Evo 10 DirectSound eiye g apyikd okomd vo ypnoyomombel and to moryviola,
OLAPOPES EMAYYEAUOATIKES OKOVOTIKEG EPOPLOYEG EKUETOAAEDOVTOL TAEOV TIG TOAAESG KO
OLOUPOPETIKESG OLVATOTNTES TOV. 15

-Xeloa 11-



3.2 PortAudio

H PortAudio sivon o ehevBepn cross platform, open-source, audio 1/0 library. Etvan
KOTOOKEVOGLLEV Y10 TPOYPAULOTE 0TV YA®Goa C Kot £EL TV duvATOTNTO VO TPEEEL OE
TOAAEG TAaTQOpuES Omwe: Windows, MacOS (8,9,X), Unix (OSS), SGI, kou BeOS. To
PortAudio ypnowonoteiton cav Pdon yu ta mepidriiovia Myov Audiomulch xou Jsyn.

20,21,22,23

H PortAudio mopéyetr éva moAd amhod APIL, v kotaypoaer] Kol avomopaywyn 1yov.
Xpnowonotel po oA povtiva callback function(hertovpyio emavaxinong), eved umopet
vao Agttovpynoel kou o¢ Real-Time Audio Library ypnowomoiwvrag stream opyeimv.

20,21,24,25

H Baocwn ™ doun mepthapfaver :

o Audio devices mOL OVTITPOGMOTELOVY TIS EIGOSOVS Kol €£GO0VE TOV NYNTIKOV
ocvotuatog. Méow tov audio devices mapéyetar SvvotdtnTa amapifunong
TOV OGOV GVOKEVOV (KOPTMOV 1Y0V), VO umopel vo dlayelpltobel 1 va
oV veDGEL OPIGUEVA YOPUKTNPLOTNKE TOV GUGKEVDV. 15

e Audio streams mov Swyepilovtal TG evepyés €16000v¢ Ko €£G00VE TV
GLOKEVMV, TO OTTO10L TOLTOYPOVO dVVOVTOL VoL dlaXEPLoTovV Hovo éva device
gloaymyng Kot évo device avomapaywyns. Ta streams pmopet va givor TANpog
apeidopopa N Nuapeidpopa (full duplex or half duplex). s

3.3 Libsndfine

H Libsndfine etvon o audio library yio C. Eivon Open source API pe ddewo -Gnu
Lesser General Public License ka1 kotookevdotnke yio tepiforiov Linux, aAAd pmopel
va ypnowyonomBel ko vo tpéEel oe omolodnmote mepPdiiov Unix, kabmg kot ota
ovotquato Win32 kot MacOS. 'Exet ovvtayfet ko e€etaotel (kdmowo oTiypn) oto
axoiovBa cvotiuata: 586-pc-Linux-gnu (Linux on PC hardware), PowerPC-unknown-
Linux-gnu (Linux on Apple Mac hardware), PowerPC-apple-Darwin7.0 (Mac OS X
10.3), Sparc-sun-Solaris2.8 (ue ypnon GCC), Mips-sgi-irix5.3 (ue ypnon GCC), ONX 6.0,
1386-unknown-openbsd2.9 ko1 Win32 (Microsoft Visual C++). IIpog to mapodv, ke véa
éxdoon Aertovpyel oe Linux, PowerPC Linux, Mac OSX og PowerPC ka1 Win32. 5

H Libsndfine &gl duvatomnta avayvmong Kot yypoaens, o€ €va Leydlo aplBud amod
file formats, omwg WAV, AIFF/AIFF-C ,0gg Vorbis, K. AT, eVv®) 0 GYENACUOG TNG
Libsndfine xdvel ebkoAn v dnuovpyia véwv sound file formats. »




3.4 Bass

H Bass eival o audio library ywo to Aettovpyikd cvotnuota Windows xou Mac
OSX. Tha 1o Windows omouteiton m ypnom DirectX 3 M avaotepn €kdoon yuo Vv
ToapoymyYn NYov, Kabhg kot yia v a&lomoinon tov vAkov amd 10 DirectSound wou
DirectSound3D, 6mov eivar dwnbéoyo. Xto OSX n Bass ypnoiponotet 1o CoreAudio yuo.
™V Topoyoynq Mrov kot cvvictator OSX 10.3 N avotepn £kdoo|. Emiong vmootpilovral
a6 to. PowerPC xou Intel Macs, v mapéyovtar APIs ywo C/C++, Delphi, Visual Basic
Kou MASM. 5,

[Ipéner vo onuewwBel 6t M Bass owwvéuetonr elevBepa v avdmtuén oe un
EUTOPEVLGIUO AOYICUIKO, OU®G Yo XPNON TNG OE EUTOPELGIUO AOYICUIKO OTOLTEITOL M

ayopd GoEag ¥pNoNG. 27

audio library

Ewéva 5 To Aoyodtomo tng Bass

O okomdg NG elvol va. TOPEXEL GTOVG TPOYPUULOTIOTEG TOV O OLVOTO, OAAGL Ko
ghypnoto TPOmo Yio dmpovpyio samples, stream opyciov (MP3, MP2, MPI, OGG,
WAV), MOD" (XM, IT, S3M, MOD, MTM, UMX), MOD3’ (MP3/0GG), xadd¢ ka
functions yw avamoapayoyn Myov oe CD. Ymootpiler 3D mpocdiopiopud 0éong v
samples, streams xou MOD pe v vrootpi&n tov Aureal's A3D(Aureal 3-Dimensional)
kot Creative Lab's EAX (Environmental Audio eXtensions). ,; 1 2

SEAX

ADVANCED y

FAILDVHEILNI

Ewova 6 A3D & EAX

' MOD: Eivau éva file format mov ypnotpomoidnKe opyikd Yo Vo ovVTUIPOCOTEVSEL TOV 1810 TOV X0
petatpémovtdg tov oe .mod apyeio. ‘Hrtav 10 mpdto module file format, av e&oupebei 1 Amiga, wov
ypnoiponoovce apyeion mod.echoing. 'Eva mod apyeio mepiéyel éva ochvolo opydvawv(instruments) vmod
popoe1 derypdtov Kot évov evoelktikd aplud potifov mov deiyvouv mote kol m¢ to deiypota Oa
extelectoy. Ot o TPOSEOTEG EKSOGELG TOL UITOPOVY Vo XpToyLomomoovy £mg kot 32 koavdio kat 31
opyava, eve to delypato arodnkevovtor o 8-bit PCM format. 5 3

2 MOD3: Eivou éva file format, mov mepthapBavet o yopaktplotikd yvopiopota tov MOD, aAld pe pia
peydAn dlopopd otnv cvumicon dgiypatoc. To MOD3 emttpémetl v PEYIGTN TOWOTNTO KOL GUUTIECT| GE
MP3/0GG, enedn n kodiwomoinon MP3/OGG Aettovpyel kaivtepa pe To 16-bit deiypata. 57




3.5 OpenAL

H OpenAL givan éva. Open Source cross-platform 3D audio API, kat@AAnAn yo
YPNON O EQPOPUOYEG TOUYVIOLDV KOl TOAADV — GAA®V  TOM®V  €QOPUOYDOV MYOVL.
YrevOvvor yio v avantuén tov eivar n Loki Entertainment kot Creative Labs. 3533

Ymoompiler ™ ypnon DirectSound3D, Aureal's A3D(Aureal 3-Dimensional) xai
EAX(Environmental Audio eXtensions). A&oonueiowto gival 6Tt vdpyovv Aettovpyieg
ov mepthapPavovtal otn OpenAL xor  emrpémovv ™ ypron avtdv tov APIs ympig
KaBOAOV EMTAEOV TPOYPOUUATIOUO. 34

H OpenAL eivor axopo oe otddo avdmtuéng, omd tv Creative Labs. Av kot
vdpyer ovveyng avamtvuén APL axopo oev amotedel pwon mANpn PPAodnkm. Ot
oyeolaotég g OpenAL punmnkoy 1o API OpenGL, mov givan évo omd T kadlvtepa API
ov  oyedtlotnkay Kot ypnoipomomdnkay. Xpnowonoteiton MON and Topd TOAAN
T VIOLN KoL EYEL KOTOMANKTIKG OTOTEAEGILOTOL. 35 33

Emtpénel 6100¢ TpOoypapUoTIGTES VO POPTDOGOLY OTOLOVONTOTE X0 EMBVUOVV Kol Vo
eréyyouv opopéva Pacikd yopoKkINPIoTIKd Tov, Omwg TN Béom, v TaydTnTe, TNV
katevBuvorn, Kabdg kot Tig yovieg mov kabopilovv mmg 0 Myog Ta&oevel. OAotl ot ot
TOMOOETOVVTOL GYETIKA WE TOV OKPOOTH 7OV OVTITPOSMOTEVEL TNV TpEYovsa Béomn. Ot
OKOVOTIKEG €VVOleG, OTMC TO panning kot to left/right wavdil, dev vmootnpilovion
dueca, evod oev vapyet Kopio vroot)pEn Yoo MIDI 3, 3536

open| AL

Ewoéva 7 To hoyotumo g OpenAL.

H OpenAL mepilapfaver cvppatés enektdoelg pe to npotomo I4-SIG (Interactive
Audio Special Interest Group: hitp.//www.iasig.org/), 10 omoio apopd TV dnuovpyia
3D povtéhov kat, petald dAAwv, tepthapupdvel odnyieg dtayeipiong yio Tov YEPIGUO TG
KaTELOVVTIKOTNTAG TOV TNYDV, TNV HElmon €viaong o€ oyxéon He TV amdoTOoN
(distance-related attenuation), kaBmg emiong kot ddpopa effects ydpov dnwc: avdihoon
(reflection) nynrtikn mapeumdoion (obstruction) , mymrtikn Owddoom (transmission) Ko

avtnynon (reverberation). ;ss637
|Asig

Ewéva 8 To Aoyotomo g I4-SIG




3.6 Audio API ka1 Vista

Ta mwoAd avapevopeva Windows Vista é0ecav véa standard oto xoppdtt g
eneEepyaciag Nyov. Zopewva pe v Microsoft ot aAlayég avtéc Eyvav pe Pacikd oKomod
TO VLTOCVLOTNUO YOV VO €ival OGO TO OLVATOV O ATOUOKPLGUEVO OO TOV TLPTVA
(kernel) Towv Vista, ®ote va av&dvetot 1 6To0epdTNTA TOVG. 38

l:-

-,
LS

3
5

Ewova 9 Windows Vista Ultimate - Microsoft DirectX 10

To amotéAecpua aLTOV TOV OAAAYOV €ivol TOAAEG EQPAPLOYEG TTOL YPNCUYLOTOLOVCAY
10 DirectSound3D yia Tov Tp16014GTATO NYO, VO VTOAEITOLPYOVV 1 Vo UV SoVAEHOLV
KkaBorov. Xapaktnplotikd eivor 6Tt 060G eQapproyég, (oTnv TAEoYNPio ToOLg Tayvioa,
pog kot ekel etvor  avaykaio m gpon TPOOACTOTO MNYOVL), £Kavov ypnon tov API
DirectSound3D oto mepifdAiov towv Vista, dev vrootnpilovv oe Koo mepintmon TV
TPLGOLACTATO NYO, EVA HOG KOl YIVETOL TPOGOUOI®moN TV vIoA®V Tov DirectSound kot
dev emkowvmvel mAéov amevbelag He TOV EMEEEPYOOTH TNG KAPTOS NYOL, Ol EPUPLOYES
YIVOVTOL IO OPYES. 3530

Y10 Windows XP pio epoppoyn ETKOVOVOUCE GYETIKA €DKOAN LLE TOV EMEEEPYOOTN
™G KApTaG NYOV aviaAldccovtag dedopéva pe 1o DirectSound3D,to 6moto pe tn oepd
TOV TO UETEPEPE, LECH TOV OVTIGTOLY®V 00NYDV, GTNV KAPTO 1Xov. Me ToV TpdTMO 0TO
LETAPEPOVTOV KOl Ol OYETIKEG EVIOAEG Yo TPLGOAGTATOVS MNYOVLS OTNV EKAGTOTE
EPAPHOYN. 35

Y10 Windows Vista kd0e epoppoyn mov oTEAVEL EVIOAEG GYETIKES UE YO OMOTEAEL
amd povn g éva Audio session. Méoa 6Tor session 01 EVTOAEG YOV OUAOOTOLOVVTOL GE
éva ykpour CPT (Cross Process Transport) kot 6TEAvovTal 6TO TUNUO TOV AEITOLPYIKOV,
mov glvar vevBuvo yuo v emeepyacia tovg . Ta epé eneéepyaciog 6To TUNUA YOV TOV
Vista ovopdlovior APO ( Audio Process Objects) kou pumopet va eivat, yio Tapadetypo, o
kaBoplopdg ™G vtaong 1 1 LETATPOTY| TG cvuyvotntog evog Nyov. Tlpogavég ivat, otL
TAVTOYPOVO, LITOPOVV Vo EKTEAOVVTOL O1dpopo session Nywv pe mopdiinio CPT ot




APO.Opmg 6o kataAnyovv oe éva telkd onueio, to omoio Aéyetar KST ( Kernel
Streaming Transport) kot pe Tn 6€PpE TOL PETAPEPEL OAOVE TOLG NYOVG OTO AOYICUIKO—
00Myo g Kaptag Nyov tov PC ko and ekel amevbeiag oto oyetikd chip. Kabe nymrikn
enefepyaocia mpaypatonoteiton ond ta Windows kot tov kevipikd enelepyootr) (CPU)
TOV VTOAOYIGTN Kot O)L oo TOV EMEEEPYAGTN TNG KAPTOG XOV. 35

Vista vs XP Sounds

Ewova 10 Windows Vista - Vista vs XP sounds

H Microsoft, mop” 6ho mov GAlaEe TOAAG TPAYUOTO OTO KOUUATL TG  MYNTIKNG
enefepyaociag Tov Vista, emétpeye 1 (PN o1 EEMTEPIKMV GET EVIOADYV Kot TNV amevbeiog
EMKOWVMVIOL TOVG e TOV eneEePyaoT| TG EKAGTOTE KAPTAG NYov. TéTown 6ET N} TPOTLTQL
eviohdv eivar 10 ASIO'kar 1 OpenAL. Me amotéheopa 10 TOMD OVOLEVOLEVO
DirectX10 ywo Tov xo va kabictaton un Aettovpywcd kot 1 OpenAL va amotelel 1o véo
standard. 3549

H OpenAL kot ota Vista diver v duvatdTTO GTNV €QPAPLOYN VO EMKOWVOVEL
amevbeiog pe o vAKd g kdptag Nyov. Ooeg epappoyéc vroompilovv v OpenAL
UTOPOVV VO EKUETAAAEVTOVV TANPWG TIG OLVATOTNTEG EVOG EMEEEPYNOT TPLOOAOTATOV
Nyov ota Vista. Avtifeta ot epappoyés mov PaciCovior oto DirectSound3D €yovv v
dvvotdTTo  pECH Tov  mpoyphupotog pe Ovopo  Alchemy 1tng creative, va
«ueTaEpacovvy T1g eviolég tov DirectSound3D oe OpenAL kot €161 va evepyonomcovy
TOV TPLOOIIGTATO YO OTNV EKACTOTE EPAPLOYT. 38 3941

' ASIO -Audio Stream Input/Output: givat é€vo TPOTOKOAAO VIOAOYIGTAOV YO TOV YNPLAKO 10, TOL
kaBopiotnke oo v Steinberg. [apéyet xyaunio latency (ypovo amodipiong) ko VYNAng akpifelog diemaen
HETAED HI0G EPUPLOYNG Kol KAPTOG YOV EVOC VITOAOYIOTH 40
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KEDAAAIO 2
TO AUDIO API OpenAL
Creative Labs Inc. OpenAL Version 1.1
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1. 'ENIKA 2TOIXEIA

1.1 loropikn Avadpoun

Ot mpoteg ovinmoelc yw v omuovpyie ™ OpenAL ©¢ API nyov
cvuminpopotikd oto OpenGL, dpyicav mepimov 1o 1998. Yanp&av pepikég mpoonddeteg
Yoo T ONUoLPYiD TOV apYIK®OV  TPOOYpaP®V, OAAG apyotepo to0 1999 m Loki
Entertainment Software( http://www.lokigames.com/ ) &iye v avéykn yw éva API
axplBdg avToD TOV TOUTOVL, TOL VO EXEL TPOOLAYPOUPES Kol VO VITOGTNPILEL EPUPLOYES
Linux. 354

Ewova 1 Loki Entertainment Software

[lepimov o€ ekeivo to ypovikd odotnua, n Loki Eexivnoe 11 cv{nmoelg pe v
Creative Labs ywa v tomomoinon tov API ko v eméktaon tov vmootnpi§iumv
mAateopuwv. Ot Tpodiaypapéc g OpenAL 1.0 avaxowvadnkav otig apyég tov 2000 kot
N Tpotn ékdoon g OpenAL kvklopopnoe 1o 1010 €tog Yo Linux, MacOS 8/9, Windows
Ko BeOS. 55

Méoa oto 2000 m Loki onuodpynoe duapopo moryvidl ypNOUYLOTOLOVINS TNV
OpenAL — Heavy Gear 2 xou Heretic 2Heavy 2 (ko to 900 o Linux). 35

To 2001,n Creative Labs xoxho@dpnce v npmtn hardware-accelerated OpenAL
BpAoONKN. H BipAobnkn avt vrootpile Tqv SoundBlaster Live yio MacOS 8/9 kot
Windows. ;5

Ao 10 2001, €yel vapEer ocvveyng Pertimon g OpenAL. Mepucég ekdOGELS Vi
KATOEC TAUTPOPUIES KVKAOPOPOVV mo oravia o’ 6t o 2000 (mopadelypuatog yaptv
BeOS ko MacOS 8/9),aALd éxovv mpootebel meprocoTepes mAatdpueg (0nwg BSD,
Solaris, IRIX, Mac OS X) ko didonues Kovooreg moryviorwv. [TAgov vmoompilel vav
peYaAo aplfud KapTdv NYov, eved vItapyel TANpNG vrootnpién o Creative kot NVIDIA
Kapteg Nyov o€ mepPdAiov windows. 5




1.2 Epappoyég mou xpnoiuormroiouv OpenAL

H OpenAL é&yer ypnowonomBet og Evav peydho aplbud epopuoydv, HEYPL CUEPO

Y10 OLOPOPETIKEG TAUTOOPILES. 43 44

GAMES

o Alien Flux (Linux, Macintosh, Windows)
e America's Army: Operations (Linux,
Macintosh, Windows)
e Armed Assault (Windows)
o A Tale in the Desert II(Linux, Macintosh,
Windows)
o Battlefield 2(Windows)
e Battlefield 2142(Windows)
o Battle Just Started(Linux, Macintosh,
Windows)
¢ Blast Miner (Windows)
¢ Bioshock (Windows)
¢ Bridge Construction Set(Linux, Macintosh,
Windows)
e Call for Heroes: Pompolic Wars(Windows)
o Call Of Juarez(Windows)
e Cold War(Linux, Windows)
e Colin McRae: DiRT(Windows)
e D-Bug(Windows)
o Dark Horizons: Lore(Linux, Macintosh,
Windows)
e Doom 3(Macintosh, Windows)
e Dungeons & Dragons Online(Windows)
¢ El Matador(Windows)
e Escape From Monkey Island (Macintosh)
e Eternal Lands(FreeBSD, Linux, Mac OS X,
Windows)
e E.V.E. Paradox(Linux, Windows)
¢ FlightGear (FreeBSD, Linux, Macintosh, sgi,
Solaris, Windows)
o Ghost Recon: Advanced Warfighter (Windows)
e Gish(Linux, Macintosh, Windows)
o Glest (Linux Port)
e Heavy Metal: F.A.K.K.*(Linux)
¢ Hot Potato Online(Linux, Windows)
e Jedi Knight: Jedi Academy (Macintosh,
Windows)
e Jedi Knight 2 (Macintosh, Windows)
o Just Cause(Windows)
¢ Kohan(Linux)
o Krabbit(Linux, XFree86)
o Legends(FreeBSD, Linux, Macintosh,
Windows, XFree86)
e Lineage 2(Windows)
e The Lord of the Rings Online: Shadows of
Angmar (Windows)
e Mage Knight: Apocalypse(Windows)
e Marble Blast(Linux, Macintosh, Windows)

e Postal 2(Linux, Macintosh, Windows)
e Prey(Windows)
e Psychonauts(Windows)
e Quake 4(Windows)
e Regnum Online(Linux, Windows)
e RocketBowl(Windows)
e Rune(Linux)
o Saints and Sinners Bowling(Windows)
o Scorched 3D(FreeBSD, Linux, Mac OS X,
Solaris, Windows)
o Shellshock Nam '67(Windows)
e Skyrocket Screensaver(Linux, Windows)
e Slune(FreeBSD, Linux)
o Soldier of Fortune(Linux)
e Soldier of Fortune 2(Windows)
e S.T.A.L.K.E.R.(Windows)
e Star Trek Voyager: Elite Force {engine:
ioquake3} (Linux , OS X, Windows)
o Star Wars Republic Commando(Windows)
o Stubbs the Zombie(Macintosh, Windows)
e Sudden Strike 3: Arms For Victory(Windows)
o SuperTux(Linux, Macintosh, Windows)
o SuperTuxKart (Linux, Mac OS X, Windows)
o SWAT 4(Windows)
e Think Tanks(Linux, Macintosh, Windows)
e Thunder&Lightning(Linux, Windows)
e TORCS (FreeBSD, Linux, Mac OS X,
Windows)
e Tremulous{engine: ioquake3} (Linux,
Windows)
e Tribal Trouble(Linux, Macintosh, Windows)
e Trigger(Linux, Macintosh, Windows)
e Tribes 2(Linux)
e Tribes: Vengeance(Windows)
e UFO: Afterlight(Windows)
e Ultimate Stunts(Linux, Windows)
o Ultratron(Linux, Macintosh, Windows)
e Unreal 2(Windows)
e Unreal Tournament 2003(Linux, Macintosh,
Windows)
e Unreal Tournament 2004(Linux, Macintosh,
Windows)
e Urban Terror{engine: ioquake3} (Linux , OS X
?, Windows)
e Vanguard: Saga of Heroes(Windows)
e VDrift(FreeBSD, Linux, Mac OS X, Windows)
o VegaStrike(Linux, Macintosh, Windows)

e Void War(Windows)
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e MegaCorps Online(Linux, Macintosh, e Warsow(Linux, Windows)
Windows) e Wing Commander Saga(Macintosh, Windows)
e Minigolf Mania(Windows) e World of Padman{engine: ioquake3} (Linux ,
e Minions of Mirth(Macintosh, Windows) OS X, Windows)
e Myst Online: Uru Live(Windows) o Wurm Online(Linux, Macintosh, Windows)
e Open Arena{engine: ioquake3} (Linux , OS X, e X?: The Threat(Linux)
Windows) ¢ X*: Reunion(Linux, XFree86)
e Orbz(Linux, Macintosh, Windows) e X-Plane (Linux, Macintosh, Windows)
e Penumbra: Overture(Linux, Windows) e Zap! (Linux, Macintosh, Windows)
o PlaneShift(Linux, Macintosh, Windows)

Engines kai Libraries

o AgentAE(Linux, Macintosh, Windows)
¢ C4 Engine(Macintosh, Windows)
¢ Classical Moon Game Development Kit v18 (Chinese homepage)(Windows)
o Classical Moon Game Development Kit v18 (English Intro)(Windows)
e Decoy3D(Windows)
e Delta3D(Linux, Windows)
e Doom 3 Engine(Windows)
e ELF Integrated Scripting System(Linux, Windows)
e ioquake3
o Lightweight Java Game Library(Linux, Macintosh, Windows)
e Luxinia(Windows)
e PTK Game Engine(Macintosh, Windows)
e SimGear - Simulator Construction Tools(FreeBSD, Linux, Macintosh, SGI, Windows)
e Torque Engine(Linux, Macintosh, Windows)
e Unreal Engine(Linux, Macintosh, Windows)

Ewéva 2 Mepwot amd tovg tithovg mov ypnoiponotovy OpenAL
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2. OPENAL AUDIO SYSTEM

2.1 Baoikn doun

H OpenAL amoteleiton and téooepa foacikd APT :

AL API -Audio Library

ALC API - Audio Library Context
EFX API - Effects Extension

ALUT API - OpenAL Utility Toolkit

To AL API eivar o mopnvog tov OpenAL API. To API avtd dev €xel kdmolo
npokabopiopévo mhaicto Asttovpyiog (context) kot yuoo aVTO TOV AOYO YPNOLUOTOLEL TO
péYov, kibe Popd, mAaiclo, To omoio mpocdopiletar and o API ALC. To ALC API
elvar vrevBuvo yuoo TIg Aettovpyieg Tov context, KOOMG Kol Yyl TNV GVUVOEST WE TO
Aertovpyikd ocvomnuo. To EFX API mapéyel Aettovpyieg effect pe PBdon to mpdtumo
EAX(Environmental Audio eXtensions) tng Creative Lab. Téhog to ALUT API mapéyet
™V ovvatoOTNTO EKTEAEONC oG o eha@pldg ékdoong g OpenAL, mpdyuo wwaitepa
KATOAANAO Y10 KOOV TOVL BEAEL VO YPNCLLOTOCEL EDKOAO KO YPIYOPX TO TEPPAAAOV
AVTO. 3536

‘Eva tomikd mpoypappa OpenAL mepthapfavel TovAdyiotov 600 Bacikég o1odkacies:

e H dwowkaocia g apyikomoinong (Initializing) : H dwadikacio avt) Eekivdet
e TG KAoelg mov avoiyovv o ovokevn-device. Koatdmv, axolovBovv
KMoglg yuo vo dmpovpynoovpe éva mepPAAiov  Agttovpyiag, TO 0mOi0
kadeitan Context AL xou va to cuvdésouvv e to device. MOAg dnmpiovpynOel
éva Context AL, 0 TpoypopUpHaTIoTG elvar EAeVOEPOG VAL YPNCIUOTOMGEL TIG
evioAég tov AL APL

e H dwdwacio g e£d6dov (Exiting): Apopd t0 KAEIGIHO TOL TPOYPAUUATOG,
OOV 0 TPOYPOUUATICTIG TPEMEL VO AKOAOLONGEL TNV avTioTPOPn dladiKacio
amd VTNV TNG APYLKOTOINGTG.

Ot dwdikacieg autég emttvyyavovtal pécm tov ALC APL ;53

H OpenAL o6wBéter tpia  OegpeMdon avtikeipeva M objects: buffers (mpoowpivy
amobnkevon aroryeiwv), sources (mnyég) kou évay listener (oxpootn). O K0OOPIGUOC VOGS
object dev &xel emmtwoelg oty pvOon evog  aidov. Kabe éva object umopel va
tpomomoteitol aveaptnta omd to vrorowma. Mmopovpe emiong, vo BEcovpE d1POPES
KaTaoTdoelg Aettovpyiog (modes) oe kKGBe €va object, o1 omoieg emmpedlovy TV TEMKN
eneEepyaoia, OTMG Yo wapaderypa to poviéda andotaong (Distance models). 5536

Ta avtikeipeva buffers ypnoyomotovvIot Yo THV TPOSOPWVY amodnkevon apyeiov
Nnyov. Katd tv ektédleon Tov TpoypAUIOTOS, TO AVTIKEILEVA QLTA OPYLIKE POPTMOVOLV TO.
apyeio Nyov oV pviun kot 6tav tovg {ntnoel evdvovtal e AVTIKEIILEVE source Kol TouG
TOPEYOLY  TOVG MYOLG. XVYVA Tomobeteital Eva peYdAo ocuvoro amd buffers omnv apyn
evog mpoypdhupatog 1 oe ddpopo Kpioyo onueion mov mpémel vo poptmbodv otV
EQUPUOYT d1dpopa apyeio Nyov (T.y. Katd TV O1dpkeln aAAAYNG ToTOG G€ £val oLy Viot).
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Ta avtikeipeva sources oamobnkedovv T1g BEoELS, TIC KATELOHVOELS Kl AALEG 1O10TNTES
TV objects otov Tp1odIdoToTo £KOViKO Y®po. ‘Eva avtikeipevo buffer cvvdéeton poli
TOVG, MOTE VO, TOVG TOPEYEL TOV NYO TOV TPEMEL Vo, pLOUIGOVV, GOUE®VA UE TIC 1OIOTNTES
mov €yovv amobnkevoel. Ta aviikeipeva sources vmoPdAloviar oe emefepyacia
ave&aptnTa 10 €va omd TO GANO. 3536

X kd0e Context vapyetl povo €vag listener. O11310TNTES TOV listener ival TOPOUOLES
HE TIG WO0TNTEG TOV Sources, dALE aVTITPOGMOTEVOLY TOV TEMKO 10 oL B0 KOVGOEL O
xpNotG ™G epapuoyns. Oia ta sources tomoBetobvtan ( EAPOvVTOL Kot eKTEAOVVTAL)
OYETIKA UE TOV listener. 3536

To amotéhecpa avtig TG Paoctkng Oooung elvar va map€yet v OvvatOTNTO
onuovpyiag moAL®Y Kol SOPOPETIKAOV sources, buffers ko evog eviaiov listener, €101
(MOTE VO EMTVYYAVETOL L0 CLVEXNG EVIUEP®OT TNG BE0MG Kal TOV TPOGOUVUTOAIGHLOD TMV
sources ol listener, P& OmMOTEAECHO £va OLVOUIKE €VOAAUGGOUEVO TPLGOAGTATO
OKOVGTIKO KOGO. 3536

Device #1:

I ]
1 ]
I 1
1 I 1 1
1 I 1 1
1 ! 1 1
1 ! 1 1
| i 1 1
I 1 1 ]
1 I 1 1
I I 1 1
! : Listener : ]
I 1 1
1 I 1 1
1 I 1 1
1 ! 1 1
1 ! 1 1
| i 1 1
I 1 1 1
1 I 1 1
! : Context #1 ! !
I 1 1
: i 1 1
1 I 1 1
1 I 1 1
1 ! 1 1
: i Source #1 Source #2 Source #3 Source #4 |t L i
| 1 |
1 I 1 1
1 ! 1 1
1 ! 1 1
| i 1 1
| i 1 1
1 I 1 1
I I 1 1
1 ! 1 1
I s oo o e e e e e e e e e e e e o e e 1 |
' |
1
1 1
I 1
I 1
] 1
] I
1 1
I 1
: Buffer #1 Buffer #2 Buffer #3 Buffer #4 |--------- - i
] 1
1 1
1 1
I 1
I 1

Ewéva 4 Adypoappa mov mapovotdlet ta Oeperiddn objects g OpenAL kot Tig oy£0elc Toug e TO
context kot device

Yvvoyilovtag: Katd v dwdwoasio g apywonoinong e OpenAL, tovddyiotov
éva device mpénet va avoilel. Méoa og auto 10 device TOLAGYIGTOV £va context Tpémet va
onuovpynBei. Kot téhog péoa oe avtd 10 context pdvo €va avtikeipevo listener umopel
va onpovpynOei, evd tawtdypova pmopet va dnpovpyndet éva mAnbog amd avrtikeipeva
sources. e k@0e source pmopet va cuvdebel éva 1 mepiocdtepa avtikeipeva buffers. Ta
buffers dev givor HEPOC EVOG GLYKEKPIUEVOL context, aAld potpalovtal LeTa&d OAMV TV
contexts o€ €va device. 353




EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

2.2 Baoikn doun mpoypauuarog

H Poown ooun evog mpoypaupotog OpenAL yopileton oe tpion Pacikd pépn:
Initializing(Apyixoroinaon), Processing Loop (Enelepyoaia) ko exiting (EE000G). 3536

Kotd v apyixoroinon evog mpoypdupotoc opiCovion devices kot contexts mov Oa
ypnoorombovv. Eniong oe avtd to otddio apywonotovvror kot aArd APIs, dote va
UTTOPOLV VO YPNGLOTON OO0V apyOTEPQ. 35136

-

Initialize OpenAL

_

Ewova 5 Initialize OpenAL

H apywonoinon &vog npoypappatog Eexivaer mavra pe eviolésg and 1o ALC APIL
Méow tev evtod®mv avtdv opilovial To device Kal To contexts TOV Bo YPNOUOTOUCEL TO
TEMKO TPOYpappe. Avty 1 dwdikacio givol amapaitnn Yoo omolodNmote TPHYPOLLN
0éher va ypnoporomoet to OpenAL API. 555

Eniong xotd v apyuoroinon opifovion Kou apykomotovvrotl dtdpopa dAia APIs,
mov dev glvarl OpmG amapaitnta yo v Asrtovpyio tov AL API, 6nwg to EFX API to
omoio eivar vevBvvo Yo TV Aettovpyia ddpopwv effects ko mapéyeton pali pe to
OpenAL API, kabdg ko 10 ALUT API, 10 omoio auTn TNV OTIyun mopéxetol Eexmpiotd
oand to OpenAL API, aAdd ypnoipomoteitor Guyva yio Thv OPT®on 0E00UEVOV YOV CE
buffers g AL. 353645
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EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

210 tunuo. wov ovoudletol emelepyoocio, O TPOYPOUUOTIOTNG UTOPEl v
ypnoonomoel 6o ta objects mov dwabétel 1o OpenAL API yia va dnpovpynoet to
emBounto amotédecua, OmmG emiong kol OAa ta objects TV GAAwV Tapexduevov APIs
(6mwg ALUT wot EFX). 353645

-

Processing Loop

Buffer
Object

/

Ewéva 6 Processing Loop

[Tpéner va onueiwbei 60TL 6T0 Eekivnua g emedepyoaios dNUIOVPYOLVTAL SLAPOPL
objects O0nwg buffers, sources, effects kot évag listener, evd katd to KAgioyo Tov OAa
ovTd T objects dayPAPOVTOL LE AVTIGTOLYES EVIOAES TPV TO TUNHOL €EOJ0V. 3536
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EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

To tekevtaio Tunua evog OpenAL mpoypdupatog givar n éCodog mov amotelel
OKPLAOS THY avTioTpoen O1001Kocia. Omd TNV apYIKOTOinon. AKOUO KOl GE EMIMESO
eVIoA®V akoAovBeitor akplBdg m oviiotpoen dSwdwacioc (dnA. to device mov
EVEPYOTOLEITOL TTPMOTO KOATA TNV OPYIKOTOINCT), TOPOL €ivorl avTd TOL ameEVEPYOTOIEITAL
TEAEVTOHO). 3536

‘Etor apywkd xieivouv ta APIs EFX xoir ALUT, gpdcov €xovv ypnoyomoindet.
AxolovbBel 1 dlaypagr| Tov contexts kot televtaio KAlvel To device, HECH TOV EVIOADV
tov ALC APIL. Metd ) dadikocio avtn, elvar mpo@avég Tt kavéva object dev pmopet va
ypnoorombel. Awd v otiyun mov dwypdenke to context kot ékielce to device, yio
va gmavoypnoiponomei 1 OpenAL npénet va yivelr Eava apyixomoinan. ;s se.4s

-

OpenAL Exiting

Exiting
ALC API

e -

_ /

Ewéva 7 OpenAL Exiting
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2.3 Turrol dedouévwyv

To API OpenAL d1004tel TOVG 61KOVG TOV TOVTTOVG OEOOUEV®VY Kot LETABANTOV. [evikd
o1 TOTTO1 dedopéveVv elvar evEMKTOL, ONAAOT LTOPOVV Vo, YpnoioronBodv kot yio 1o AL
kot Yoo to ALC (my. ot tomor ALCvoid xou ALvoid pmopodv va ypnoipomroimnbovv
aveEopTNTMG TOV EVIOAMY TOL TEPLEYOLV, EVA EMioNG UTopel va ypnotpomombel kot M
Yvooty| void). e opIGUEVES TEPITTMOGELS OUMGC, Ol EVIOAEG APOPOVV TOVS EEEIOIKEVIEVOVG
TOmovg petafAnTov pe Baon 1o API and 10 omoio Tpoép oVTaL. 356

AveEaptitog Tov artaticemv Tov APL Bsmpeital yevikd 6motod 1 LOPPOTOINGT TOV
TPOYPAUUOTOC VO, akoAoLOEL TV e€e1d1KeELUEVT LOPPT], OKOLOL KOt oV OEV ivar avaykaio
amd 10 APIL, ®ote 0 KOk va givol o €0KOAM avoyvVOGILOG Katd TV dopBwon Kot
GUUTANPOGCT) AELTOVPYLDV. 3536

ALC Primitive Data Types

ALCdevice Define values yio tov opiopd tov device
ALCcontext Define values yio tov opiopd T@v context
ALCboolean 8-bit boolean

ALCchar Xapaktipag

ALCbyte [Mpoonuacuévog 8-bit axépaiog apBuodg CLUTANPOUOTOG WG TPOG 2
ALCubyte Mn npoonuacpévog 8-bit aképatog aplOuog

ALCshort Ipoonpacpévog 16-bit axépaiog apBpods GLUTANPOUATOC WG TPOG 2
ALCushort Mn mpoonuacuévog 16-bit axépatog aptOudc

ALCint Ipoonpacpévog 32-bit axépaiog aptBpods GLUTANPOUATOC WG TPOG 2
ALCuint Mn mpoonpacuévog 32-bit aképaiog aptOuds

ALCsizei Mn apvntiko 32-bit dvadikd péyebog axépaimv aplBumv
ALCenum Enumerated 32-bit tiun

ALCfloat 32-bit IEEE754 peydin mpoypotiKy tiun

ALCdouble 64-bit IEEE754 oAb peydAn mpory Lotk Ty

ALCvoid ALC void tHrog

AL Primitive Data Types

ALboolean 8-bit boolean

AlLchar Xapaktipog

ALbyte [Mpoonpacuévog 8-bit aképatog aptOpodg CLUTANPDOUOTOG WG TPOG 2
ALubyte Mn npoonuacpévog 8-bit aképatog aplBpog

ALshort [poonuacpévog 16-bit aképatog aplOUdC GLUTANPOUATOG MG TPOG 2
ALushort Mn npoonpacpévog 16-bit axéparog apdpoc

ALint IIpoonuacpévog 32-bit axépaiog aptduodg GLUTANPOUOTOG WG TPOG 2
ALuint Mn mpoonuacuévog 32-bit aképartog aplOpoc

AlLsizei Mn apvntiko 32-bit dvadikd péyebog axépaimv aplOumv
AlLenum Enumerated 32-bit tijun

AlLfloat 32-bit IEEE754 peydin mpoypatikn tipn (floating-point)
ALdouble 64-bit IEEE754 o\ peydin mpoypotikn tiun (floating-point)
ALvoid ALC void tHmog




2.4 Error type

H OpenAL 6w00¢tel emiong ko éva o1kd TG cVOTNU EVPEGEMS GPUARAT®V. Eival
TOAD onuavtikd évog mpoypappatiotig OpenAL vo yvopilet va xpnoyonotel cootd v
Aettovpyia €0PEONG COUAUATMV KO VO OTOKMOTKOTOLEL TOL NVOLLOLTOL. 3536

H OpenAL aviyveder pdévo éva vmochHvoro ekelvov Tov dpwv mov Ba propovcav va
Bewpnbodv ¢ cedAipata. Avtd cvuPaivel €med G TOAAEG MEPUTTMOCELS O EAEYYOG
cQAALATOV Bo eTPApLVE TNV EKTEAECT] EVOC TTPOYPAULOTOG KOTE TO TUN-time. 3534

Ta APIs ALC kot AL 6100£t00v 100G 01K0VG TOVE TUTTOVG GPAALATOV, OTMS PAIVETOL
GTOVG TOPOKATO TIVAKES:

ALC ERROR

ALC NO_ERROR Agv vrdpyet kavéva ALC tpéyov AdBog
To device handle 1 T0 dvopa Tov dievkpvicpuévov driver
/ server givan dxvpo.(No device)
To 6piopo. Tov context dev givar pia £yKupn TOVTOTNTA
context (Invalid context ID)

"Eva oopfoiro mov ypnoyomoteitar dgv eivat £ykvpo M
etvar pn epapudcipo. Axvpn mapauetpog (bad enum)
Mo Tiun dev eivan £ykopn M eivar Pn Qoprocun.
Axvpn o&io mapapétpov enum.(bad enum)

ALC INVALID DEVICE

ALC_INVALID CONTEXT

ALC INVALID ENUM

ALC_INVALID VALUE

ALC OUT _OF MEMORY H pviqun dev enapket (Out of memory)
AL ERROR

AL NO _ERROR Agv vrdpyetl kavévo AL tpéyov AdBog

AL INVALID NAME Axvpo dvoua ToPAUETPO

AL ILLEGAL ENUM Axvpn TAPAUETPOG.

"Eva oopPolo mov ypnotponolgiton dev givar £ykopo M
glvan pn epapudciuo. Axkvpn topduetpog(bad enum)
Muw a&lor dev givon Eykopn 1 etvon pn eQaprOGIU.
Axvpn a&lo Topapétpov enum.(bad enum)

AL _INVALID ENUM

AL INVALID VALUE

AL _ILLEGAL COMMAND Ecpaiuévn kinon
AL INVALID OPERATION Ecpaluévn kAo
AL OUT OF MEMORY H pvnqun dev enapket (Out of memory)

[Ipopavég eivar, 6tt ta ALC Errors avagEpovionl Kot ¥pnoomolodvol 6To TUNHO
apyikomoinons kor e600ov evog mpoypauptoToc, eved to. AL Errors ypnoiponotodvtatl 6to
unuo. emeéepyooios ko etvan idwo ko yio 1o EFX AP, mov d0gv dwabétel dwcd tov Errors.
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To ALUT APIL pe v oepd tov, oabétel €éva mo peEYGAO €0OPOG €AEYYOL
cQAALATOV, To. omoia ekTdg amd Ta e€edtkevuéva ALUT ocpdipata, meptlappdvouv Ko
opaipota tov AL ko ALC APIs. O minpng xoatdhoyog ALUT oceoaipdtov

TOPOVCIALETAL GTOV TOPOUKAT® TIVOKOL: 35 36 45

ALUT ERROR

ALUT ERROR NO ERROR

Kavéva ALUT AéBog dev Bpébnie

ALUT_ERROR_OUT OF MEMORY

H pvnun dev emapket.

ALUT ERROR INVALID ENUM

A6BnKe P dkopn Tiun enum.
Axvpn mapauetpog (bad enum).

ALUT ERROR INVALID VALUE

Ao6ONKe pa dxopn T .

ALUT_ERROR_INVALID OPERATION

H Aertovpyia eitvon axvpn otnv
emkporovoa katdotoon ALUT.

ALUT_ERROR_NO_CURRENT_ CONTEXT

Agv vrapyel Kavéva Tpéyxov AL
context.

ALUT_ERROR_AL ERROR_ON_ENTRY

Ymnp&e non éva AaBog AL xatd
TNV E10AY®OYY GE 10 AELTOVPYiN
ALUT.

ALUT_ERROR_ALC_ERROR_ON_ENTRY

Ymp&e 1on éva Aabog ALC katd
TNV EI60YMYN GE o Asttovpyio
ALUT.

ALUT_ERROR_OPEN_DEVICE

Ymp&e éva Adbog katd to dvorypa
evog ALC device

ALUT ERROR CLOSE DEVICE

Ympée éva AaBog katd to
Kieiowo evog ALC device

ALUT ERROR CREATE CONTEXT

Ympée éva AaBog katd v
onuovpyia evog ALC context .

ALUT ERROR MAKE CONTEXT CURRENT

Agv pmopet va tebel €va context mg
to tpéyov ALC context .

ALUT ERROR DESTROY CONTEXT

Ympée éva AaBog katd v
kotaotpoen tov ALC context

ALUT_ERROR_GEN_BUFFERS

Ympée éva AaBog otnv dnpovpyio
evog AL buffer

ALUT_ERROR_BUFFER_DATA

Ympée éva AaBog katd v
SLapKELN EICAYWYNG OTOLYEIV GTOV
buffer AL

ALUT_ERROR_IO_ERROR

I/O error. ZvpPovievteite 10 errno
Y10 TEPLGGOTEPEC AETTOUEPELES

ALUT ERROR UNSUPPORTED FILE TYPE

Mn vrootpi&yog TOmog apyeiov.

ALUT ERROR UNSUPPORTED FILE SUBTYPE

Mn vroopi&og emAloyn evtog
pog vokatnyopiog evog non
YPNGLOTONUEVOL TOTTOV OPYELOL

ALUT ERROR CORRUPT OR TRUNCATED DATA

To apyeio Nyov £xel aAhowwbel 1
Exel mMEPIKOTEL




Kot ta tpia APIs ypnoiponotovy v id1a axpifdg pebodoroyio eDPECNG COUAUATOV.
Ot ovvaptoelg yio ta AL, ALC xou ALUT avtictouya ivon :

ALenum alGetError (ALvoid);
ALCenum alcGetError (ALCdevice *device);
ALenum alutGetError (void);

Kot o1 tpelg ovvaptioelg avaktdve kot exkkafopilovv v eMKpOTONCH KOTAGTAOT
AaBovg vy to avtiotoryo APIL. Emiong, 6nwg ¢aivetor ko amd v ovvtaln tovg, 10
amotéleopa Tovg givar éva aplBpog ALenum kot ALCenum, mov avtictolyel oe éva
#define g PpA10ONKNG (1r.y. #define AL NO_ERROR 0) . 353645

[51aitepn onpacia otig Get Error cuvaptioelg £Xouv Tt €ENG : 353645

o Aviyvehouv LOVO €V VTTOGVUVOAO COUALATOV.

o Xpnowonotohvtorl HeTd To Gvotypa evog device kot v dnuovpyia evog context. Av
ypnowonomBodhv mpwv TN ypnon &evog device kar TV dnuovpyia  €vog
Tpokafopiopévou context, sivar dedopévo 6L Ba mpokvyet éva Error.!

o [Ipénetl va exkabapilovtol Tpv ypnoipomombovy yio TpOTH QOPA GE £Vl TUNLO TOV
TPOYPAULOTOS, MOTE VA Eival Glyovpo OTL eV EYOLV KPUTHGEL KATO10 TOALOTEPO AGOOG.
H exxabapion pag Get Error cuvapong yivetor koaAdvtag v o€ éva onueio tov
KOO, 6mov dev vapyel oiyovpo AdBog AL, 6mwg ¢aivetor 6to mopddstypo wov
axolovBel (TTapaderypa 1).

e Ot cvvaptoelg Get Error amoBnkevovv povVo TNy Tp€YOLGO KATAGTOOT COAALNTOS
TOV TOPOLGLAGONKE GTNV 7O TPOGPUTY] EVIOAN TOV ¥PNOLUOTOMONKE TPV amd QVTES.

e Mmopovv va. xpnoipomoinfodv péca 6 AOYIKES TPAEELS, OTMC OTOLNONTOTE GLVAPTNON
™G C (m.y. if (AL NO_ERROR == alGetError ()) ).

e H £€0d0¢ toug eivan mhvto €vag aplBpdg Tov VTOONADVEL TNV KATACTOCT COAALOTOG
oV avaAveToL 6Tovg Tivakes. H ektummon tov 1p€yovtog opdipotog otnv odoévn oe
string, givor g GAAN dradkocio eVIEADS Eexmplotn Kot umopet va emitevydel péow g
ovvaptnoeng GetString, mov Oa avoaivdel TopakdTm.

CANT YOU DO
ANYTHING RIGHT?

Ewoéva 7 Tehotoypaeio : Otov dev Lmopovpe Vo KOTOVOTCOVUE TOL LIVOLLOTO CPOALATOV OV UTOPOVUE
VO KOTOVONICOVLE TNV 1010 TNV AELITOVPYic TOV TPOYPAUIOTOG KOL TOV VITOAOYIOT.

! Tepiocdtepeg TANPOPOPIES Y10 TV APYIKOTOINGT OE GYEON HE TO. GOAAIOTA, SIVOVTAL GTO ETOUEVO
VTOKEPOAOLO.




EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

210 mopdostypo 1 pmopodue vo dobpe TG aKPPOG  YPNOUOTOOVVTOL Ol
ovvaptnoelg Get Error, dote va €govpe 10 emBounto amotéAecua:

MMopdocrypa 1

/*0OplLouéveg Tunlkég kAloegig*/
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <Windows.h>
/*KAlon tnc OpenAL*/
#include <al.h>
#include <alc.h>
#include <alut.h>
#include <efx.h>
#include "myinclude.h"
int main ()

{

/*1 MEPOZ*/

ALenum Error; /* AnoBhixkeuocn tou error status*/
ALuint Buffer; /*To évoux evéc Buffer */
ALuint Sources; /*To évoua evéc Source */
ALuint Sources2; /*To évoua evoéc Source */

InitOpenAL(); /*Suv&pTInon TOU IPOYPOUMOT LOTH mou x&vel initialize tnv OpenAL*/
InitALUT () ; /*Suvdpinon Tou mPOYPOUHAT LOTH Tou kK&vel initialize tnv OpenAL ALUT*/

/*2 MEPOZ*/
alGetError (); /*Exxabapilel TNV emLKPATOUCH XKAT&OTOON A&BOUC AL*/
alutGetError () ; /*Exxabopilel 1nv emikpatolox xatdotaon A&Ooug ALUT*/

/*3 MEPOZ*/
Buffer = alutCreateBufferFromFile (test.wav);
/*®PopTdvel éva apyxelo Axou péow tou ALUT API oe éva buffer*/

if (Buffer == AL NONE)

{/*EXxéyxel av éxel poptwbel x&tL otov bufferx/

Error = alutGetError();
/*Av dev éxel goptwdel KATL, yivetal EAeyX0OGC yla OQAARXTO*/

printf ( "\n Error loading: %s\n", alutGetErrorString (Error));
/*Extundvel to tpéxov Error ALUT */

}

/*4 MEPOZ*/

alGenSources (1, &Sources); /*Anuioupyel éva source */

Error = alGetError (); /*Tivetal £AeyXOoC yLo COEALATO*/

if ( Error != AL NO ERROR ) /*Eleyxoc yia 10 av Bpénxe £va Tpéyov error*/
{
printf ("!!Error Generate Source: %$s\n", alGetString (Error));
/*Extundvel to Tpéxov Error AL*/

}

/*Program exiting— END*/

}
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To mopdderypa 1 yopiletonw oe 4 pépn. Zto 1° uépog yiveton m dRAmon ToV
petafAntodv mov Bo ypnowomomBovv amd to mPOypoaupa. H petafinti mov pog
EVOLAPEPEL OTNV TPOKEIEVN TTEPITTOOT KOl TPETEL VO, EEETAGOVLE TLO TPOGEYTIKE ivort

Alenum Error; /* Amo6nkeucn tou error status*/ |

Yg avtv Vv petoPinty Oo omobnkedeton kdBe @opd TO error status ToOv
TPOYPAUUOTOC, OO0 Kol oV ivarl avtd. Metd v dnAwon tov PeTafAntov yiveton N
apywonoinon ¢ AL kot ALUT péow tov cuvaptmnoewv mov &xet non otidéetl €vag
TPOYPUUUOTIOTNS KoL B0 vOADGOVE GE ETOUEVO, KEPUAOLOL. 3536 45

10 2° uépoc tov mapadeiypoTog yivetal ekkoddapion e EnkpatoHoas KATAcTooNg
AaBovg Yo al kon alut error:

alGetError(); /*Exxkoboplilel 1tnv emixpatoUooa kotdotoaon A&boug AL*/
alutGetError () ; /*Exxkabopi el 1tnv emixpatoUon kotdotaon Adboug ALUT*/

H exkaBdpion cpoipdtov sivor pio yevikny pebodoroyion mov ypnoylonoteitol amd
toug mpoypappatiotés. Or Get Error cvuvapthoelg ke popd mov ekteAovvIon amd Eva
TPOYPOULO GUYKPATOOV TNV ETKPATOVGN KOTAGTACT AABOVG. AVTO €£xEl MG OMOTEAEG LA
va ekkabapilovv (d1aypaeovv) TV Tponyovuevn Katdotaon AdBovs. 'Etol tpéyovtag pio
QOpa TNV oLVAPTNOT EMTLYXAVETAL O eKKOBaPIoUOg TG amd TVXOV TPONYOVUEVA
CQAALOTO, TOV UTOPEL VO €XEL CLYKPOTNOEL Kot €pOcov TpéLel oe €va onueio Tov
TPOYPAUUOTOS TTOL JEV £XEL CPAALLO, EMTVYYAVETOL O TANPTG eKKOBAPIOUOS TG, ONANdN
N oLYKpPATNoT TOL status : AL NO ERROR yio v alGetError, ALUT ERROR NO ERROR
yw v alutGetError kot ALC_NO_ERROR yio v alcGetError, mov ovclaotikd onpoivet
011 dgv glva aviyvedo1o KavEVA AADOC. 353645

Yto pépn 3° xar 4° O e&etdoovpe povo o onueio mov £xovv Gyéon pe ToV TPOTO
7oV ¥EPONOOTE TO GOAALOTO KOl OYL TIG VTOAOITEG GLUVOPTNOELS TOV YPNCUYLOTOLOVVTOL
¢ Topaderypo Kot o1 oroiec Ba avaivBovv g axodrovba Kepdiato.

¥t0 3° Mépoc apykd ypnopomoteiton po. cvvaptnon ALUT mov extelel o
0TO10.01TOTE AELTOVPYiD

Buffer = alutCreateBufferFromFile (test.wav);
/*PopTdHve Ll E€va apxelo Axou péow tou ALUT API oe éva buffer*/

2V ovveyeia eAEyYeTAL AV OVTMOG 1 GLYKEKPLUEVT AEtTovpyia £xel emtevyOet.

if (Buffer == AL NONE) /*EAéyyel av &xel poptwbel x&tlL otov buffer*/

Av 1 if givon aAnOng, 101e dev €xel emtevyBel cwOTA M AerTovpyic Kot EMOUEVDG
ypedletan Eleyyog v codipata Onmg aiveton mapakdtm, ektedeitar 1 alutGetError
kot amofnkevetoan to Error status otmv petafAnty mov opicope oty apyn  TOL

TPOYPALOTOGC: 35,3645

Error = alutGetError();
/*Av dev éxel ooptwbel K&TL, vyivetal &AeyX0oC YLIX OQ&ApXTA*/
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Téhog tomoBetobpe v petafAnt) mov TEPEYXEL TOV APOUd TOV GOAALATOS GTNV
alutGetErrorString, dote va extummOel To error wov onpovpynonke, epdcsov BERata ovtd
T0 0QAApO pmopel va avayvootel and v alutGetError:

printf ( "\n Error loading: %$s\n", alutGetErrorString (Error));
/*Extundvel 10 tpéxov Error ALUT */

Onwc mpoavagépape, ot ovvaptioelg GetString eivor avtég mov divovv v
duvaTOTNTO EKTOTTOONG Kot epUNVeiag Tov ceaAipdtov mov dnpovpyodvior. H ALUT
ypnoonolel v cvvaptnon alutGetErrorString, 6mov ovclooTiKd Kével pia mopd woAy
amh Agttovpyia, dNAadT HETATPEMEL Tl errors status o€ KOTOVONTA Yo Tov dvOpmmo
UNVOLLOLTOL. 35 3645

H ovvdptnon cvvtaccetatl o¢ eEnc:
const char *alutGetErrorString (ALenum error);

O myoaiog KOAKAG TNS GLVAPTNONS TOV OELYVEL KO TOL UNVOLOTO TTOL EKTLITMVOVTOL
eviélel oty 000vVn TOV ¥PNOTN QOIVETOL TOPAKATO: 3536 45

const char *alutGetErrorString (ALenum error)

{

switch (error)

{
case ALUT ERROR NO ERROR:
return "No ALUT error found";

case ALUT ERROR OUT_ OF MEMORY:
return "ALUT ran out of memory";

case ALUT ERROR INVALID ENUM:
return "ALUT was given an invalid enumeration token";

case ALUT ERROR INVALID VALUE:
return "ALUT was given an invalid value";

case ALUT ERROR INVALID OPERATION:
return "The operation was invalid in the current ALUT state";

case ALUT ERROR NO CURRENT CONTEXT:
return "There is no current AL context";

case ALUT ERROR AL ERROR ON ENTRY:
return "There was already an AL error on entry to an ALUT function";

case ALUT ERROR ALC ERROR ON_ENTRY:
return "There was already an ALC error on entry to an ALUT function";

case ALUT ERROR OPEN DEVICE:
return "There was an error opening the ALC device";

case ALUT ERROR CLOSE DEVICE:
return "There was an error closing the ALC device";

case ALUT ERROR CREATE CONTEXT:
return "There was an error creating an ALC context";

case ALUT ERROR MAKE CONTEXT CURRENT:
return "Could not change the current ALC context";
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case ALUT ERROR DESTROY CONTEXT:
return "There was an error destroying the ALC context";

case ALUT ERROR GEN BUFFERS:
return "There was an error generating an AL buffer";

case ALUT ERROR BUFFER DATA:
return "There was an error passing buffer data to AL";

case ALUT ERROR IO ERROR:
return "I/0 error";

case ALUT ERROR UNSUPPORTED FILE TYPE:
return "Unsupported file type";

case ALUT ERROR UNSUPPORTED FILE SUBTYPE:
return "Unsupported mode within an otherwise usable file type";

case ALUT ERROR CORRUPT OR TRUNCATED DATA:
return "The sound data was corrupt or truncated";

default:
return "An impossible ALUT error condition was reported?!?";

}

Emotpépovtog oto mopaderypa 1 ko eEetalovtag avtiy Ty eopd 1o Mépog 4° givar
Qavepo OTL 1 dadkacion Tov akoAovbeital ivol mopdpota, CAAL aVTV TNV OPE apopd

TO AL API 35,36,45

Apycd ypnoomoteitan o cuvaptnon AL mov ektelel pia Asttovpyia

alGenSources (1, &Sources); /*Anuioupyel éva source */

Xy ovveyeia yivetan Eaeyyog yia AL codipata :

Error = alGetError (); /*T'iveTtal éAeyxog via ocoedipato*/ I

Av 1o error status mov omofnkevTnke otV petoPAnt error dev  glval
AL NO_ERROR, TOTE TPOQOVAS €)Xl TPOKLYEL £vol AABOG TTOv eKTLTTAOVETOL GTNV 006VN

pécm g evrolng alGetString. 556,45

if ( Error != AL NO ERROR )

{/*EAXeyXx0oC yvLia TO av BpéBnke &éva tpéxov error*/
printf ("!!Error Generate Source: %s\n", alGetString (Error));
/*Extunovel 1o tpéxov Error AL*/

Onwc Brémovpe m ocvvdptnon alGetString eivor vt TOL YPNOUOTOIEITAL YLOL TNV
eKTOMOOoN TOV oPoApdtov. Oupwmg €xet po Pacikn dwpopd omd v cvvdptnon
alutGetErrorString. H alGetString' 6mog «at 1 alcGetString® (yue 1o ALC API) Sev
ypNooTooHVTOL PdVo Yo Ta string TV cEOARAT®V, 0AAG Kot Yo GALES AetTovpyiec.

35,36,45

1 ) , . r .
H ocvvéptnon avaidetotl mepattép® 6To vIokePGAmo mov avoeépetal to AL APL.

2 ) . . r .
H ocvvéptnon avaidetorl mepattép® oTo vokePdAaio mov avoeépetat to ALC API.
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AL string Error Messages /alGetString

AL NO_ERROR No Error

AL INVALID NAME Invalid Name
AL _ILLEGAL _ENUM Illegal Enum
AL INVALID ENUM Invalid Enum.
AL _INVALID VALUE Invalid Value
AL ILLEGAL COMMAND Illegal command
AL INVALID OPERATION Invalid Operation
AL OUT _OF MEMORY Out of Memory
ALC NO _ERROR No Error
ALC_INVALID DEVICE Invalid Device
ALC_INVALID CONTEXT Invalid Context
ALC_INVALID ENUM Invalid Enum
ALC _INVALID VALUE Invalud Value
ALC_OUT_OF MEMORY Out of Memory

[Ipéner va onueiwdel 6tTL 1 cuvdptnon alcGetError Asttovpyel akpifmdg pe tov 1010
Ttpomo mov Asttovpyel ko 1 alGetError. Emeidn opoc avaeépetal o€ €va GUYKEKPIUEVO
device Oa avarvBel mepartépw oto ke@araio Tov ALC AP 353445

Mo televtaion EVOLOPEPOVCA YEVIKT] TOPOTPNON Y10 TO GPAALOTO TOL POIVOVTOL
oto 3° pépoc tov Topadsiypatog ivar 0TL, OpIoPEVEG cuvapPTHoELS, avelaptitog API,
&xovv  eomtepKOVg eAéyyovc-flag my m  ovvapmmon alutCreateBufferFromFile
ypnowonotel to flag AL NONE,mov onupaivel 01t av dev €xel poptmbel timota otV
petafAntn buffer 10te €yl mpoxvyel £va AdBog, aveCapmtog ov avutd 10 AdBog sival
aviyveboo and v alutGetError. O mpoypappatiotg pmopel va yvopiler v dmapén
TOV, TTOL UmOPEel va opeideTal Kot o€ KAmolo Aoywkd AdBog tov mpoypdupatog. Tétolov
tomov flag drwbétovv o1 mepiocoTepeg cuvaptnoelg tov OpenAL API kot dievkoAvvovy
TOAD €VaV TPOYPUULOTIOTT OV TPOGTUOEL VoL EVTOTICEL £V GOAALLAL. 3536
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3. ALC API: Audio Library Context

g o0TO TO TUNLO TNG TTLYLOKNGS, O avalvBodv ot Bacikég Aettovpyieg tov ALC APL
To ALC API | aA\wg 10 Audio Library Context givonr to API mov dwayepiletan ta
OpenAL contexts, to omoia givat vrehBvva Yo TOVG TOPOLS TOV GVOTHUATOG, KABMG Ko
10 KAetdopa M Eexdeldmpa avtov. Emiong to API avorapPaver v dwayeipion tov
dtepyacwwv (precessing koi threading). To Context givor €va €Adyioto cOVOAO 0o
dedopéva, mov eptEyel Ko tomobetel Eva vdoeypa Pacikdv dnAwocewv Yoo v AL.
35,36,46

H ACL &ivan emiong vmedbBovn kou v v owayeipion towv Devices. ‘Eva Device
umopet vo givor éva hardware device, por GAAN €Qappoynq M o €QOPUOYN TOV
AELITOVPYIKOV GLGTHUOTOG, 3536,

3.1 Baoikn doun rou Initializing kai Exiting

H opyikomoinon etvar mn mpdtn dSwdwkocic wwov 7wpémer vo  KAveEL  €vog
TPOYPOUUUOTIOTNG, DGTE Vo JoLAEYEL pe v OpenAL. H Bacikn dopn tov apytkomoinong
QOIVETOL TOPUKATO:

1. Xbvoeon ue éva Device
2. Anuiovpyio evog Context
3. Evepyomoinon tov Context

H ££0d0¢ eivar ) televtaio dtadikacio Kol TEPLEXEL AKPIPMOS TNV AVTIGTPOET) OOUN:

Edbpeon tov péyovrog Context

Edbpeon tov Device wov Aeitovpyel to tpéyov Context
Merazponn tov tpéyovrog context e NULL
Awaypopn tov Context

Amocvvoeon amo to Device

SR W~

e kapio mepintmon ot dVo Pacikéc avTEG SOUEG eV UTOPOLV VO TEPIEXOVY KATL
AMy6TEPO. Mmopovv OUmG Vo,  EUTAOVLTIOTOVV  OVOAOYO PE TPOGOETEG EVIOAEC, £POGOV
etvar emBopnt M xpnon twv APIs EFX kot ALUT. 3536

i 7 7O /:7/2?57/?*?

/07.{7//&’ ?m'_
/7,—" fy,?,i.-

Ewéva 9 Binary Code
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3.2 Aiaxcipion twv Devices

H OpenAL mapéyer v duvatdotra o€ Eva tpodypappa va yvopilel moto device eivat
KdOe @opd mpoemAeypéEVO amd TOV YPNOTN Y. TNV Avamopoymynq Tov mMyov. Eva
npdypappo umopel va avoiel éva mpoemileypuévo (default) device, opilovtag wg NULL
v mapapetpo tov device mov Ba cvvdebel pe 10 mpPdHypappa. EmmAéov vmdpyet
dvvoTdTNTo ETAOYNG TOL emBuuntov device. 5536

To Gvorypa 1 aAMdc 1 60vdeon pe Evav device EmMTLYYAVETOL LEGM TNG EVTOAG : 3536

ALCdevice * alcOpenDevice (const ALCchar *deviceSpecifier);

Avtictoya 10 KAEloo 1 0AM®G 1 amocsvvdeoT pe évav device emTuyyaveTon LEGM

NG EVIOAS : 3536
ALCboolean alcCloseDevice( ALCdevice *device);

Av gmBopovpe v ovvoeon pe to default device tov ypnotn, o pmopovoape va
YPOWOLLLE TOV TTOPUKAT®D KOOUKOL: 3536

int main ()

{

ALCdevice *pDevice = NULL;

pDevice = alcOpenDevice (NULL) ;

if (pDevice != NULL) {
printf ( "\n Open default device...\n" );
}
else {
printf ( "Aev BpéOnre KaVEVOAC €AEYKTING NXoUu oTo oUoTtnu& cog" );
}
I

Av M embBopodue v cvvoeon pe Eva ovykekpiuévo device, o umopovoape va
YPOWOULE TOV TOPAKATO KMOTKOL: 3536

int main ()

{

ALCdevice *pDevice = NULL;
ALCubyte DeviceName[] = "DirectSound3D";

pDevice = alcOpenDevice (DeviceName) ;

if (pDevice != NULL) {
printf ( "\n Open default device...\n" );
}
else {
printf ( "Aev BpéOnke KaVEVOAC €AEYKING NXOU O10 oUotnud cag" );

}
i

Onwg PAémovpe m OpenAL Bo emikowvovel pe TNV OCLOKELY] NYOV HEC® TOL
DirectSound3D 10 omoio givan emiong £va sound APL. 5534
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[ToAV onuoavtikd onueio 6ToV KOOIKA Kol OTIG OVO TEPIMTMCELS £Vl TO TEPLEXOUEVO

™G eVTOANg if :

|if (pDevice != NULL)

Av 1 evtol alcOpenDevice emiotpéyet v tiun NULL kavéva sound driver/device
dev €xel Ppebel ot0 cVvoTNUO TOL YPNOTN Kot emopévemg 1 OpenAL dev umopel va

AELTOVPYNOEL. 3536

Kot otig 800 mepummtmoelg 10 kieiowwo tov Device avtictoyyei otov axdAovbo

KOOLKOL:

|alcCloseDevice(pDevice);

H emotpoen ¢ ocvviaptnong pmopet vo givor | ALC_TRUE 1 ALC _FALSE. To
ALC _FALSE vtodnA®VEL OTL 1] AOGVVOEST—KAEIGIHO TOVL device dev £yve EMTUYADG. 3536

H amapibunon tov devices emituyydvetron pe v kAnon alcGetString. Onwg €yovpe
Tpoavapépel, N cuvaptnon alcGetString ypnopomoteitan kot yio oo ALC errors : 553

const ALCchar * alcGetString(ALCdevice *device, ALenum param);

H mapauetpoc param pmopetl va ovtiotoryel eite omv Tiun €vOg COAAUATOS TTOV
BELOLLLE VO EKTVTTOGOVLE, €1TE 68 pia amd TIG AKOAOVOES TAPAUETPOVG: 3536

ALC string Query /alcGetString

ALC DEFAULT DEVICE SPECIFIER

To 6vopa tov Tpocdiopiopévov default
device

ALC_DEVICE_SPECIFIER

To dvopa Tov Tpocdlopicuévou device 1
£€vog KATAAOY0G OA®V TV SL00EGIL®Y
device

ALC_EXTENSIONS

"Evag xotdhoyog tov daféciumy context
ENEKTAGE®V (extensions).

ALC CAPTURE DEFAULT DEVICE SPECIFIER

To 6vopo tov mpocdioptouévov default
capture device

ALC CAPTURE DEVICE SPECIFIER

To 6vope TOv TPOGIOPICUEVOL capture
device 1 évag KOTAAOYOG OA®V TOV
dwbéoiuwv capture device

Av mapadeiypotog yaptv Béhovpe va ektummcovpe to dvopa tov default device Oa

YPNCOTOWGOVUE TNV AKOAOLON YPOLLUN : 3536

printf ( "Default Device is %$s\n",

alcGetString (pDevice, ALC DEFAULT DEVICE SPECIFIER)) ;
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Av topa 0éhovpe va tapovpe to default device amd v alcGetString kat pe ovtd t0
string vo. avoiEovpe 1o default device, Oa mpémel va ypayovue T1G akOAOLOES YPAUUESG
KOOKA : 35,36

ALCdevice *pDevice = NULL;
const ALCchar *defaultdevice = NULL;
defaultdevice = alcGetString (pDevice, ALC_DEFAULT_DEVICE_SPECIFIER);

pDevice = alcOpenDevice (defaultdevice);

O Kddwog awTtdg ekTeAel akpIPOC TNV 10100 S1OOIKOGIN LLE TOV TOPOUKATM KOO 3536

ALCdevice *pDevice = NULL;

pDevice = alcOpenDevice (NULL) ;

[Teprocdtepeg TANPOQOPIES Y10 TOV TPOTTO LE TOV OTOI0 UTOPOVLE VO, SLOYEPLGTOVE
ta devices evOg CLOTHHOTOG, KOOMDS KOl TO TMOG UTOPOVUE VA ATOPIOUOVIE TOL OVOLLOTOL
Tov dSwbéomv devices, Tapéyoviar pEcw tov source code oto Kepoldaio 3 1. Example:
Router test

Critical Error

Ok | Copy Text Submit Bug Repaort

Ewova 10 Windows Message Box Critical Error : alcOpenDevice and to moyvidt America’s army
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3.3 Aiaxeipion twv Contexts

Olec ov Aertovpyieg tov AL core API €yovv emmtmoelg o€ éva tpéyov context Al.
Méoa and v patid g AL, o ALC givor vtovoovpevo - dgv givatl onAadn opatd g
Kémolo mpoypappatiotikd avrikeipevo (m.y. handle 1 mapdauetpog Aettovpyiag). Mdvo
éva context AL avd dwadikacio pumopet va gtvar evepyd avd kdbe otrypr). Ot epapproyég
ov drbétovv ToAAamAG context Al, eite ypnowomowovv threads eite Oy, mpémel KaOe
@opa vo BETovv éva context Ge AELTOVPYIO. 3536

H epappoyn pmopel va emrééel kol va SlELKPIVICEL OPIoUEVES WOOTNTES Yol Eval
context 6to onueio dnuovpyiog Tov. Ot W10TTEG TOV 8V drevkpvilovtor pnTd amd TV
EQOPLOYN KATA TNV dnpovpyia, Aappdvouv tig tpoemiieyuévec-defaults TIES. 5536

ALC Context Creation Attributes

ALC_FREQUENCY Suyvotnto yuo Tty pién tov output buffer, ce Hz

ALC REFRESH Xuyvotnrta avavémong oe Hz

ALC _SYNC Flag, mov vodnimvel Eva cvyypovo context

ALC MONO SOURCES Yrodewviel mdoeg myég HTopodv va vroosTnprydovv omd
- - mono data

Yrodekviel moceg TNyEG Lmopohv va vTtooTnpLyHovy omd

ALC STEREO SOURCES
- - stereo data

‘Eva context onuovpyeiton ypnoporoiwvroag v alcCreateContext. H mopdpetpog
device mpémnet va givon €va €ykvpo device. O katdroyog wWotnTeV (attrList) umopei va
etvor NULL 7} pia Alota Ceuywv oképoimv aplBudv, mov amoTteAeital and Tic mopantave &
WOOTNTES KoL TIG AVTIGTOLYES TILES TOVC. 3536

ALCcontext * alcCreateContext (ALCdevice *device, const ALCint* attrlist);

H dnpovpyia tov context Ba amotvyel 0TIG AKOAOVOES TEPIMTMOGELS: 3536

o Edv n gpapuoyn ntd 1d10treg mov dev eivor mapexOUeve

e Edv o cuvdvaopog Tov 1otteov dev vrootnpiletat

e Edv pia d10tra, 1 0 GUVOLAGHOG WOOTNTMV OV TAPLALEL LE TIG
TPOKAOOPIGUEVES TIHES Y1 TOV TTPOKADOPIGHO 1O10THTOV

Edv 1 dnovpyia Tov context amotdyet, N ovvdptnon Ba emotpéyel NULL. E@pdcov
€xel onuovpynOet éva £ykvpo device Ko petd v ypron g evioAng alcCreateContext,
UTOPOVUE VO TPOYLOTOTOGOVIE KOl EAEYYO YO GOOAUOTO, OT®G  QOIVETOL GTO
TOPOKATO TOPAGELYLLOL: 3536

ALCcontext *pContext = NULL;

ALCdevice *pDevice NULL;
ALCenum Error; /* save error status*/

pDevice = alcOpenDevice (NULL); /*Open default device*/




if (pDevice){ /*pDevice != NULL*/
printf ( "\n Open default device...\n" );

/*creates a context using a default device*/
pContext = alcCreateContext (pDevice, NULL);

if (pContext) {/*pContext != NULL*/
printf ( "\nCreates a context...\n\n" );

}
else {/*if pContext = NULL*/

printf ( "\nFAILED SET ACTIVE CONTEXT!'\n" );
Error = alcGetError (pDevice) ;
if (Error != ALC NO_ERROR) {
printf ( "Unable Active OpenAL context %s\n",

alGetString( Error ) );

}

else {/*if pDevice = NULL*/
printf ( "\n FAILED TO OPEN DEFAULT DEVICE!\n" );
printf ( "No sound driver/device has been found!\n" );

}

H alcGetError oe mepintoon GQEAOAUOTOC KATA TNV EKTEAEON NG EVIOANG
alcCreateContext, umopel vo €moTpEYeL TOLG AKOAOLOOVG TOMOVG — TLTOTOMUEVEOV
ocpoipdtov: ALC INVALID VALUE kot ALC_INVALID DEVICE. 355

o va kdévovue to context Tpéyov context, ONANON VO TO EVEPYOMOIGOVLLE,
ypnoonoove v cvvaptnon alcMakeContextCurrent. H mapdpetpog context pmopet
va givan NULL 7 évag €ykvpog deiktng context. H evepyomoinon mov mpaypatomoteiton
woyvel v o device mov dnuovpynonke to context . To NULL ypnowpomoteiton g
TOPAUETPOC OTOV 0ev BéAovve Kavéva context va givor tpéyov, kATl TO omoio eival
¥PNoo Kotd To exiting Tng OpenAL kot 0o To S0VpE TAPAKATO. 3536

ALCboolean alcMakeContextCurrent (ALCcontext *context);

H emotpepopevn a&io pnopet va eivor ALC_TRUE 1 ALC_FALSE kot amewkovilet
edv éva AdBog eppaviotnike 1 6yt oty KANon. Ot 6pot TLTOTOMUEVOY CORUAUATOV KOTA
™  Olpkewn TG ektéleong  ovtg TG KANong  wmopel  va  elvon
ALC INVALID CONTEXT. 353

Mo xdBe depyacio AeTOVPYIKOD GLOTHUATOS HOVO €va context pmopel vo eivon
tpéyov omowadnmote otypn. Oleg ot evtodég AL 1oydovv yo to Tpéyov context. Ot
EVIOAEG TTOV €YOVV EMITTAOGCELS O OVTIKEILEVA KOWd UeTaED TV contexts (m.y. buffers)
&xouvv mapevépyeleg oe OA Ta contexts OTmG lvat AOYIKO. 3536

To tpéyov context eivar To pdvo amodektd context yio Ty SNA®ON TOV CAAAYDV omd
TIC evtoAég AL, onAaon elvar 10 povadikd context mov umopel va vmoPAndel oe




eneEepyaoia (exkt0¢ PEPata amd TV emppor| T®V Kowvmv avtikepnévov — buffers). o va
onNAwBel 6T éva context umopel vo vroPAnOel oe emeepyacio umopel va ypnoyomomOet
N ovvaptnon alcProcessContext. 3536

void alcProcessContext (ALCcontext *context);

Enavolappavopeveg kinoelg g alcProcessContext dev €yovv emintwon oe éva
context mwov gival oM yapoaknplopévo ¢ enelepydoo. H mpoemrioyn yio éva context
mov onpovpyeitar amod v alcCreateContext givar 6Tt givat eme&epyaoipo. 556

Avtictoyo pmopodpe va ovaoteilovpe omolodnmote context amd v eneEepyocio
(cvumeprrapPavopévov kot tov TpEyovtog). ['a va deifovpe 6T £var context wpémetl va
avaotolel omd v emelepyacia, UTOPOVUE VO YPNCLLOTOWCOVUE TNV GLVAPTNON
alcSuspendContext. 3534

void alcSuspendContext (ALCcontext *context);

EnavaiapBavopeveg kinoelg g alcSuspendContext dev €yovv emimtwon o€ éva
context ov eivat NON YOPUKTNPIGUEVO MG OVOCTOAUEVO. 3536

To Tumomompévo GEAANN KATA T SAPKELD TNG EKTELECTG TV dVO OVTMOV KANCEWV
givor to ALC_INVALID _CONTEXT. 353

Telerdvovpe 0 Kepaiaio g dlayeipiong twv contexts Le TO TMOG dyPAPOVLE Eva
context. [a va Olaypdyovpe £€va  context YPNOCUYLOTOIOVUE TNV  GLVAPTNON
alcDestroyContext. ;s 3

void alcDestroyContext (ALCcontext *context);

O ocwotOG TPOTOC Yo va dlarypapel £va context dev mePLEYEL LOVO TNV GUYKEKPIULEVT
KAon. Ot epappoyég dev Tpémetl va mpoonadncovy va dtaypdyovv éva Tpéyov context. H
mpoomdbeio dypapng evog Tpéyxovtog context dev Ba Asttovpynoetl ko Oa odnynoet oe
éva AdBog ALC INVALID OPERATION. Koatd ™ Odpkewo tng Ooypagng &vog
context, OAEC 01 TNYEC HEGA G€ ALTO Bal Sy PAPOVY VTOUOTAL. 3536

Ot cwot dwdwacio dtypapng amelevbepdvel TpmTO TO TPEYOV context amd TV
XPNON, YPNOoTolmvTag v cvvaptnorn alcMakeCurrent pe éva NULL context kot
otV cvveyeia dloypaeel To context. ;s

To tvmomomuévo GEAALA KATO TN JLUPKELD TNG EKTEAEONC TNG KANONG Ooypapng
givor to ALC_INVALID _CONTEXT. 353




3.4 Lovapthoeis poTioewy

H ALC mepiéyet Kot cuvaptinoel; mov ekteAobV epmToeElS. Ot CUVOPTAGELS OVTEG
elvar mapd moAd onpavtikés yuoo v Asttovpyion g OpenAL. Mia tétola cuvdptnon
etvan ko m alcGetError, mov €xel 1M avaivBel, 0nwg emiong kot ) alcGetString. ;s34

M epapuoyn, ypnopwonmoidvtag v alcGetCurrentContext, pmopel va poTicel Kot
va AaPet to Tpéxov context yia v epappoyn. Eav dev vrdpyetl kavéva tpéyov context, Oa
emotpoPel 10 NULL. 3534

ALCcontext * alcGetCurrentContext (ALCvoid);
Eniong pumopel va kdvel epmdtnon kot va AdPet to device evog dedopévon context. ;s sq

ALCdevice* alcGetContextsDevice (ALCcontext *context);

To tomomomuévo oEAANN KATA TN OWPKEW OVTHG NG KANong eivar Tto
ALC _INVALID_CONTEXT. ;536

T'o va eéyEel Tt e dedopévn eméitact’ eivor Stadéotumn yua To Tpéyov context Ko
device ypnoomoteitan 1 KAIoN. 3536

ALCboolean alcIsExtensionPresent (ALCdevice *device, const ALCchar *extname);

Av d00¢el o dkvpn  pn vrootpi&iun enéktaon 0o emotpéyer ALC FALSE, evo
umopel va ogytel v T NULL w¢ device. ‘Eva NULL extname 6o odnynoet oe éva
AaBog ALC INVALID VALUE ko n emotpepopevn Ty 0a eivaor ALC _FALSE. To
Extname oev ypetdleton va givor ypappévo o€ Kepaloioo 1 piKpd, mn ovvaptnon Oa
petatpéyel To Extname og ke@alaio e0OTEPIKAL. 3536

Eniong umopei va epotiost yuoo EAeyxo TG duvatdTTag €VPESTG TNG Otevbuveng
pvnung pog context extension function 1 puoag Asrtovpyiog mopniva. Avtd Uropovv va
avaktBovv ypnoiponowwvrag alcGetProcAddress. ;s34

void * alcGetProcAddress( ALCdevice *device, const ALCchar *funcname );

H ypnowonoinon evog NULL device dgv gyyvdtar 611 Ba emiotpagel 1 dievbuvon,
eved 10 context oev mailel kovévo amoAVT®MG POAO GTNV GLYKEKPIUEVT KANoT. Emtiong 1
xpion tov  NULL wg mapapétpov ovopatog (funcname) Oa mpokaAécet éva AGBOG
ALC INVALID VALUE. 53

' Mapodeiypara viomoinong vdpyovy 6to vokepdroto 6. Example: System info - Extensions
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3.6 YAomoinon - Initializing kai Exiting

210 vtoke@aAiato 3.1 360nke 1 BewpnTikn doun tov initializing kot Tov exiting. Xto0
TEAELTAIO OVTO VTTOKEPAANLO KO £YOVTOG OVOAVGCEL TIG TEPICCOTEPES CLVOPTNGELS TNG
ALC, pmopel vo yivel eméktaon Kol G6TOV KOO Tov initializing kot Tov exiting,
ocvvoyilovtag £€tot TIg onuovTiKoTePEG Asttovpyieg Tov APL. 555

Initializing
H mo andn popen evog odokAnpopévov kmotka initializing piog epopuoyns eaiveton
TOPOKATO:

ALCcontext *pContext = NULL;
ALCdevice *pDevice = NULL;

/*3%0vdeon ue 1o default device*/
pDevice = alcOpenDevice (NULL) ;

/*Anuiloupyla evdc context ypnoipomoldviag to default device*/
pContext = alcCreateContext (pDevice, NULL);

/*Evepyonoinon tou context via emefepyoaocia — 6étel 1O context wg TO
Tpéxov context*/
alcMakeContextCurrent (pContext) ;

AvTd 10 puKpo TR KOdKo kavel tnv OpenAL initialize ko givonl amopaitnto yio
va Aertovpynoet 1 OpenAL. Epocov €xovv ektedestel 6mGTA OL TAPUTAVED EVTOALS, TO
npdypappo givarl Etoo va ypnowonomost to AL API (yia v ypnon g ALUT «ou
EFX, omwg éxel mpoavapepOel, yperdleton mepartépm enelepyocio, mov Oa avaivOel
Eexwp1loTd 6TO VITOKEPAAMO OV Oa avapépetan o€ KOs API). 3556

Exiting
H mo andq popen evdg oAOKANP®UEVOL KMAKO exiting UG EQOPUOYNG QOIvVETOL
TOPOKATO:

ALCcontext *pContext;
ALCdevice *pDevice;

/*EUpeon tou TPEXOVIOG context*/
pContext = alcGetCurrentContext();

/*EUpecon tou device mou Agltoupyel TO Tpéxov context*/
pDevice = alcGetContextsDevice (pContext) ;

/*Metatpon Tou TPpéXoviog context oceg NULL*/
alcMakeContextCurrent (NULL) ;

/*Nlaypae) Tou context*/
alcDestroyContext (pContext) ;

/*AnooUvdeon amnd 1o device*/
alcCloseDevice (pDevice) ;
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Ta Vo mapadeiypota eivol TANPOS VAOTOMGIUO Kot 6€ £va GOGTNLLO YOPIg error dgv
Ba onpovpynoovv kavéva TpoPAnua. Asv ypnoyonomOnke kavéva flag ko e€taon yia
errors, MG Kot TETOW TOPUOElYHATO VTAPYOLV GE OAOKANPOUEVO KMOKO GTO
KED®AAAIO 3.

Eniong minpng katdroyog pe Oheg TV Agttovpyldv g ALC mopovoudletar o710
Toapéptnpa 1:

ITINAKAX 1.1 ALC Functions
ININAKAZX 1.2 ALC Primitive Types
TIINAKAX 1.3 ALC Define Values
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4. AL API: Audio Library - Core OpenAL

To AL API s10étet tpeig facikég KaTnyopies AVTIKEILEVOV: 35 36

¢ 'Evo povaokd Listener ava context.
e [ToAhamdd Sources ce ké0e context.
o [ToALamho¥g buffers mov givar Kowvol yuo 6Aa ta context oAAd Yo €va device.

Ta oavrikewwéva AL, omv peydAn tovg mAeoyneia, eivolr OuvVOpIKA Kot
onuovpyovvror  petd amd aitnon tov mpoypdupatog (m.y. To mpdypappa ntd v
dnuovpyia gvog buffer). Yadpyovv eniong aviikeipeva AL mov dev givor amapaitnto va
onuovpynBovv, kot dev pmopohv v dnpovpyndodv, HETG amd TNV OiTtnon Tov
TpoypaupaToc. Avtiv ™V mepiodo, o Listener €ivorl 10 HOVOSIKO 0TOTIKO OVTIKEILEVO TNG
OpenAL. 353

Ta dvvopikd avtikeipevo KOAOOVTOL YPTCILOTOIOVTOS Evay aKEépato aplBpd TOTOoL
ALuint, 0 omoiog avaQEPETOL WG «OVouoy TOL OVTIKEWEVOL. Ta ovopoTa Hmopovy va
1oYLGOLY aVEEOPTNTMOC TOL context oL dNpoVPYNONKAY, €4V Ta v AdY® avTIKEiLEVA
UmopoHV va LolpaotohV UETOED TV contexts. Agv LITAPYEL KAVEVAS TTEPLOPIGLOVS YO TIG
axpPeic Tipég (ovopata) towv aviikeévov. H tyun (dvoua) mpémet va givat StapopeTIKn
v kédBe ovtikeipevo 010G katnyopiog, aAAd dev VIAPYEL KOVEVOS TEPLOPICUOS Yl
dlpopetikég katnyopleg avrikeywévov. Ta avtikeipeva mov eivor povadikd, 6mwg o
Listener, dev amottodv kot dgv £xovv Eva "Ovopa ;s 36

H AL mopéyer xinoeilg onuovpyiog kol pHECSH TOV KANGE®V avTtdv AdpPdver to
ovopoto TV avikelpwévov. Eva mpoypoppo umopet vo {ntioel v onpiovpyia
TOALOTADV OVTIKEILEVOV HLOG 0EG0UEVG KaTnyopiag, ypnoipomoidvtog alGen{Object}s.

35,36
void alGen{Object}s (ALsizei n, ALuint *Names);

OToL 1 €lval 0 aPlOUOC TV AVTIKEWWEV®Y TToL Ba dnputovpynbovv.

‘Etot yio v onuovpyioe aviikeywévov buffers kot Sources umopodue vo
YPNOLOTOW|GOVLE TNG AVIIGTOLYEG GUVAPTNGELS. 3536

void alGenBuffers (ALsizei n, ALuint *bufferNames);
void alGenSources (ALsizei n, ALuint *sourceNames);

H aitmon ywa dnpiovpyia undevikov apiBuod ovopdtmv dev Ba Asttovpynoel. H AL
Ba amoxpifel pe éva AaBog AL INVALID VALUE &dv dgv umopet va amobnkedoel ta n
ovopata otn dedouévn oelpd 1 €hv dev pmopel va moapoydyel to {ntovuevo aplduo
AVTIKEWEVOV, AMOY® TEPLOPIGUOL TV TOp®V uvhuns. ‘Eva AdBog AL OUT _OF MEMORY
o mapovolootel v dev pmopel vo dwbécel ta avtikeipeva, AOY® EAAEWYMG NG
SLBEGIUNG LVANG. 3536




H AL «omehevBepivery ta avtikeipeva ypnowonowwvtag v alDelete{Object}s,
{ntovtog ™ dypaen TOV OVIIKEWEVOV TOL GLVOEOVTOL LLE TO OVTICTOLYO OVOLLOTO. 3536

void alDeleteBuffers (ALsizei n, ALuint *bufferNames);
void alDeleteSources (ALsizei n, ALuint *sourceNames);

‘Eva source avtikeipevo mov ektedel éva Nyo umopet va dwaypapel. Ovolootikd Oa
OTOUATNOEL oLTOATO Kol Ba dlaypagel Emetta, eved évag buffer mov etvan cuvoepévog pe
pio Ty dev umopet vor Sty poQet. 356

MOMG S1orypo@olV TOL AVTIKEIHEVA, OEV 1GYVLOVY TAEOV Y10 Koo amoAVT®mg Aettovpyia
™G OpenAL. Edv éva 1) tepiocOTEPD 0O TOL TPOGOOPICUEVE OVOLLOTO EIVOL LT 1OYVOVTO,
éva MdBog AL INVALID NAME 6Oa xotaypaesl kot Kovévo oviikeipevo ogv Oa
Oy paQet. 3536

‘Evo mpoypoppa  pmopel va  eAéyCer edv  €va GVOUHOL  OVTIKEWEVOL  10YVEL
ypnoonowwvtag tn gpwtnon alls{Object}. H cuvdpmon avt) emotpépst AL TRUE,
edv 10 Ovopa eivarl éva €ykvpo ovoua aviikeywévov kou AL FALSE og omowadnmote
A mepimtoon. AnAadn Oev umopel vo KAVEL OAKPIoT HETAED TOV GKLPOV Kot
Sy POULUEVOV OVOUAT®V. 3536

AlLboolean allsBuffer (ALuint bufferName);

AlLboolean allsSource (ALuint sourceName);
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4.1 Eicaywyn ornv doun Twv I0I0TATWV avTIKEINEvwV-Attributes

Mo Tov éAeyy0 TV YOPAKTNPIOTIKOV TOV OVIIKEWWEVOV, TOPEXOVTOL O1APOPES
EVTOAEG, TOV M AelTovpyia TOLG eEaPTATOL OO TIC TPAYUATIKES 1WOOTNTES UIOG OEOOUEVIG
Katnyopiag aviikelwévov. Mo evtodn] OpenAL, mov pumopet va ennpedoel TV KOTAGTOON
eVOG VTIKELLEVOL, £xEL GLVIHOWG TN LOPPT: 3536

void al{Object}{n}{if}{v}(ALuint objectName, ALenum paramName, T values );

Omnov :

o [Object} eivar 10 dvopa gvog avtikeyuévov OpenAL(Buffer, Listener, Source).

o {n} To péyebog TV TIUOV TOV PUTOPOVUE VAL EIGAYOVUE GTNV €VTOAN. o puéyebog
éva, T0 n TaPOAEITETAL.

o {if} Asgiyvel Tov TOTO NG TIUNG 7OV €04 yovUE otV EvToAn , "1" Y integer, "f"
yw float KA.

o {v} Asiyvel 611 6&xeTan va ddvocpa Tov TuToL {if}.

e Evd 10 T vmodnidvetor omd Tig mapapétpovg {if} kot {v}.

H napdpetpoc objectName drevkpvilet to avtikeipevo OpenAL mov emnpedletan amd
avtv Vv kAon. H ypnon &vog dxvpov ovopatog Bo mpokarécet éva AdBog
AL INVALID NAME. ;53

To yopoKINPoTIKO TOL avVTIKEWWEVOL Tov emnpedleton ovopdletar paramName.
Onog £xel mpoavopepbel Ta YOPUKINPIOTIKA EVOS OVTIKEILEVOL OeV elval amapaitnta idla
vy OAeg TG katnyopieg avrikeipevov g OpenAL. Emopévmg, av ypnoomondet Eva
YOPOKTNPIOTIKO TTOL JEV Elval £YKLPO YLl TO CLYKEKPIUEVO OavTIKEIpEVO, Bor TpokAnOel
éva AdBog AL INVALID OPERATION. ;55

Elvar mpoavég 6t1 dev pmopel va givan €ykvpeg 6Aeg ot mbavég Tyuég(values) yuo Eva
dedopévo objectName kol paramName. Eropévmg n yprion pog un £ykopng g n evog
NULL odeixtn 0a tpokaréoet éva AdBog AL INVALID VALUE. 555

2V EPINTOON TOV HOVASIKOV OTATIKOV OoVTIKEWEVOY Omwg o Listener, 1o
objectName moapaieineton kol emdpevog vovoeitan amd to {Object} Tov OVOUOTOG TNG
EVTOM|G: 3536

void al{Object}{n}{if}{v} (ALenum paramName, T values);

Xe ovtd 10 onueio pmopovdue vo S0VUE TNV GUVTOEN OPIGUEVOV EVIOAMV TOL
YPNOLLOTOLOVY TOVG TOPATAV® KOVOVEGS: 3536

o  O¢rtel wo floating point mapdapeTpo evog buffer.
void alBufferf(ALuint buffer, ALenum param, ALfloat value);
e ®étet évav didvuopa floating point og mapdpetpo evog buffer.
(m.y. ALfloat values [] = { 0.0, 0.0, 0.0 };)
void alBufferfv(ALuint buffer, ALenum param, ALfloat *values);
o Oéte tpelg float mapapétpovg piag myng (v1,v2,v3)
void alSource3f(ALuint source, ALenum param, ALfloat v1,ALfloat v2,ALfloat v3);
o  O¢rtel wa floating point ToPAUETPO Y10l TOV OKPOATT).
void alListenerf(ALenum param, ALfloat value);
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H AL mopéyst kot evtoAég epdTNONG-OVAKTNONG TNG TPEYOLGOS WOTNTOG EVOG
duvoptkod 1M oTaTikKov avTikeévov. Ot ovvoptnoels avtég eaptdvior amd Tig
TPAYUOTIKESG 1010TNTES oG dedopévng katnyopiog avtikelévov. Ot £yKupeg TIEG Yo TV
mopauetpo paramName elvor 1016 Kol OvVTIOTOUKEG ME €KElvEG NG eKYDOPNONG—
TPOTOTOINoNG YopaKINPoTIKAOV. Mo evtoAn OpenAL, mov pmopel va avaktioel v
KOTAGTOOT EVOG OVTIKEIEVOD, EXEL GLVNOM®G TN HLOPPT: 3536

void alGet{Object}{n}{if}{v} (uint objectName, enum paramName, T * destination);

Kot og avmv v mepintwon ota povadikd otatikd avtikeipeva, ortmg o Listener,
napoAeinovpe to objectName:

void alGet{Object}{n}{if}{v} (enum paramName, T * destination);
H é1dpopa t@v 000 tOmv cuvaptioewy givar 6Tt oty o Bétovpe Tipég al{Object),
VO otV AN avaktaue Tinég alGet{Object}. 3536
Mopakdto eaivetor 1 cHVTAEN OPIGUEVOV EVIOADV EPAOTNONG: 3536
® AvokTtd TpELg integer TIEG, TOL AVTITPOCOTEVOLV U0 TOPAUETPO Y10 TOV
axpoot (v1,v2,v3).

void alGetListener3i(ALenum param, ALint *v1,ALint *v2,ALint *v3);

e Avoktd évav diavoopa floating point, ®g TOPAUETPO LIS TNYNG.
void alGetSourcefv(ALuint source, ALenum param, ALfloat *values);

e Avoktd évav didvooua integer, mov eivol mapapueTpog evog buffer
void alGetBufferiv(ALuint buffer, ALenum pname, ALint *values);

"Evag mAnpng katdAloyog T€Tolmv evioAdv vdpyet oto [apdptnupal
[TINAKAZX 2.1: AL Functions

Ewéva 12 Digital Life - Binary Code
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4.3 Buffers

Ou buffers cav avtikeipeva g OpenAL eivor vredvBova yuoo v amobnkevon,
ovumieon kot amocvumieon Odedopévaov. ‘Eva mpdypoppo pmopel va {nmoet v
onuovpyia avtikeywévov buffers, dote va ta yepioet pe dedopéva. Ta dedopéva pmopovv
va Tapacyefovv GUUTIEGUEVE KO VoL KmdkoTotnBovv, @' dcov vrootnpiletar to format.
Ouv Buffers pmopodv, eocmtepikd, vo TeEPEYOLV TO OEOOUEVO KUUATOUOPPDV, ©C
OGLUT{ESTA 1] CUUTIEGUEVOL OETYLLOTAL. 3536

Onwg éyer mpoavoeepbel, avtiBeta amd to avikeipeva Sources kot Listener, to
avtikeipeva buffers umopodv va oyvovv yio morramid Context. ‘Evag buffer umopet va
napoméunel dedopéva e moAlamAd Sources. Avtég ot dvo Pacikéc O10TTEG TOL
OVTIKEWLEVOD  EMTPENOVY GE EVa GUGTNUO TV EAGYLOTN OLVOTH EMEEEPYACTIKN 10NV LE
AmOTELEC A TNV KOAVTEPT (TT10 EAAPPLAE) AEITOVPYIQ. 3536

‘Evag buffer prmopel va Bpioketor og po amd g akdAovBeg KOTOOTAGEIS, 0 GYEOT
pe €évo avtikeipevo source: ektoc ypnong (Unused), oe katdotaorm enelepyaciog
(Processed), ev avapovn (Pending). Avtd mov €yt 1dtaitepn onpacia eivor 0Tt pmopet vo
dwypapel povo otav eivanr oe katdotaon Unused. Ewwkotepa, évag buffer mov eivon
OLVOEOEUEVOG, €V avapov] 1 TPEYOV, o€ €va avTIKEiEvVO source, 0ev Umopel va
Oy paQEt. 3536

H xotdotoon evog buffer e€optdtar and v Katdotaon OA®V TOV sources Kol TV
oelpd avopovig mov dafétovv. Akopa Kot 6tav ol sources Ppiockovial 6€ KOTAGTOON
AL STOPPED 1 AL INITIAL, vrdpyovv ot KOTaY®PNCES TOV GEPOV OVOLOVNG Kol
avaykdlovv tovg buffers va Bpiockoviot oe kotdotaor Processed. 356

2mv endpevn €kdoon g OpenAL avapéverar va mpootefodv oTic 1010TNTES EVOG
buffer, o1 Tpeig avtég Kataotdoelg: AL UNUSED, AL PENDING, AL PROCESSED. I1pog
T0 TaPOV 1 0peoN NG Katdotaong evog buffer eivor duvarn povo pe epdTNOTN HEGH TOL
source Kol OvVOQEPETOL OTIG WOIOTNTEG TV SOUTICES. 3536

Ot 1010 Teg Yo Tae dedopéva mov meptlopPdvovion otov buffer sivanr téooepeic:
AL FREQUENCY, AL BITS, AL CHANNELS, AL SIZE. 353

ONOMA TIMEX DEFAULT IMEPITPA®H
Zoyvotta, OEYUATOV oV
, , devtepoiento o Hertz
AL FREQUENCY | 0 éo¢ omoladfmote 0 [Fz], o).
Xoyvotto detypatoinyiog
AL BITS 8,16 16 O ap1Budc Bits ava deiypa
AL CHANNELS 1,2 1 O ap1Opdg KavaAmy.
AL SIZE 0 éoc MAX_UINT 0 Méyeog Tov bytes yo 7o
buffer data.




XPNOIULOTOUDVTOG TIS TOPOUKATO EVTOAEG UTOPOVUE VO TPOTOTOMGOVUE OVTEG TIG
TOPALETPOVG: 3536

void alBuffer{n}{if}{v} (ALuint bufferName, ALenum paramName, T *values);

Evo avtiotoyo pmopodue vor avIA|GOVUE TIC TANPOPOPIEG OVTEC, YPTCILOTOUDVTOG
TIG AVTIOTOUYEG EVTOALS : 3536

void alGetBuffer{n}{if}{v} (ALuint bufferName, ALenum paramName, T *values);
[Topadelypatog xbpn, amd TOoV TOPAKAT® KOOKO HUTOPOVUE VO AVIANGOVUE KOl VO
EKTUTAGOVLE TNG TANPOPOPieg TOV apyeiov Nyov 1oL gival poptopévo otov buffer: ;s

ALuint Buffer; /*Buffer Name */

ALint channels;/*Sound Channel info for buffer*/
Alsizei freq;/*Sound Frequency info for buffer*/
ALint bits;/*Sound Bits info for buffer*/

Alsizeil size;/*Sound size info for buffer*/

4

alGetBufferi
alGetBufferi
alGetBufferi
alGetBufferi

Buffer, AL FREQUENCY, &freq);
Buffer, AL BITS, ¢&bits);
Buffer, AL CHANNELS, &channels
Buffer, AL SIZE, é&size);

—~ e~ o~ —~

printf ("\nFrequency%$iHz", freq);
printf ("\nChannel%i", channels);
printf ("\nBits%i", bits);
printf ("\nSize%i", size);

/Foo0 0 oL o/

Y10 mapadsrypo 4. Example: Looping , tov Kepoiaiov 3 ypnopomoleiton o
TOPOTAV® KOOKAG, e OMOTEAEGLO O YPNOTNG VO YVOPIleEl OVTEG TIC TANPOPOPIES YO TO
apyeio MoV Tov HOMG POPTMOCE KOt ETOUALETOL VO EKTEAECEL.

ode'd. Example Looping\Dabughd. Examplelooping. exe

|Load Sound info:

| Frequency Z22A5%8H=

[Channel 2

|Bits 16
228668

play source

toggle looping on source
stop source

quit




H OpenAL ywa ta avtikeipeva buffers o1a0étel kan t€ooepa standard format: s 5

AL FORMAT _MONOS Format fjyov — mono 8 bit

AL FORMAT MONOI16 Format fyov — mono 16 bit
AL FORMAT STEREOS Format fyov — stereo 8 bit
AL FORMAT STEREO16 Format fyov — stereo 16 bit

H gvtoAn mov yepiler évav buffer AL pe audio data, aArd pmopel va ypnoyorom el
KOT' EMEKTAOT Y10 VO POPTAOGEL Kot AAALOVG TOTTOVS data, QaiveTon ToPaKATO: 3536
void alBufferData(ALuint bufferName, ALenum format, const ALvoid *data, ALsizei
size, ALsizei freq);

21ig moAoTepeg ekdooelg g OpenAL 1 evtoAn alBufferData ftov n kOpia evtoAn
Yoo auTV TV ddikacio kol ypnotporotoviay pali pe v evtoan alutLoadWAVFile
tov AULT APIL Opwg, eneidn ot evioréc alutLoadWAV oty ékdoon 1.1 1é€0nkav oe
amOcVPCT (TopPEYoVTaL LOVO Y10 TNV TPOS Ta Ticm cvuPatotnta), n evtoAn alBufferData
dev amotelel mAEoV TOV PaCIKO TPOTO EKYDPNONG OESOUEVOV. 55, 36

"Eva mapdadetypo g xpnong g, 0nmg Aettovpyohoe ToAld, goivetol mxpou(dw)lz

#define NUM BUFFERS 1

ALenum format;

AlLsizeil size;

ALvoid* data;

Alsizei freq;

ALboolean loop;

ALuint Buffers[NUM BUFFERS]; // Buffers hold sound data.

alGenBuffers (NUM _BUFFERS, Buffers);

// Load wav data into buffers.

alutLoadWAVFile ("wavdata/thunder.wav", &format, &data, &size, &freq, &loop);
alutUnloadWAV (format, data, size, freq):;

alBufferData (Buffers [THUNDER], format, data, size, freq);

Avtiotoya yio v d axpiPadg dwdikacio and v €kdoon 1.1 g OpenAL
YPTCLOTOLOVLE TOV TOPUKAT® KOIKA : 3536

ALuint Buffer; /*Buffer Name */
Buffer = alutCreateBufferFromFile (wavdata/thunder.wav):;

Onwg eaivetor 1 TAgloyneio TV eVIOAOV Kot ot Tapdpetpotl g AL yio ta avtikeipeva
tov buffers mAéov dev eivan avaykaio va ypnoporomBovv. Ilepiocdtepec minpopopieg
v TV Agrtovpyia Tov load data divovtar oto Ymokepdioto 6. ALUT APIL: The OpenAL
Utility Toolkit

"' H mietoyneio tov tutorial v OpenaAL mov mapéyoviar oto internet, Aoy® TOAUOTNTAS, YPNOILOTOLODV
mv  mapakdt®  ovvaptnon. O ovykekpiuévog  K®dOwkag mponAbe  oamd v dievbuvon
http://www.devmaster.net/articles/openal-tutorials/lesson5.php (IlpdcPaoct : 28 Noéupprov 2007)




4.4 Sources

Ta Sources, wg avtikeipeva g OpenAL, dievkpvilovv yopoakploTikd Ommg
0éom, v évtaon (gain) kot v toyvTa (velocity). YmoBdAioviow oe emelepyacia
avedptnta o £vag amd Tov dAAo ko Otav Evag Buffer cuvocetan oe €va Source yiveton
EPIKTN 1 TPOTOMOINGN, KAONDS Kol 0 EAEYY0G TV TOPAUETpWV TV samples data wov
mapEyovTon amd Tov Buffer otov Source. ;s34

Ot Sources xaBopilovv évav Mxo tomikd Kot opilovv éva cOLVOAO 1OOTHT®V, TOL
epappolovial og €vav MO ©TO TPMOTO, -TPAOTA oTAdIL TG enesepyaciog tov. Ola ta
YOPOAKTNPIOTIKG TOL EMOLUEL UIOL EPAPLOYT VO TPOGOIOPICEL —TPOTOTOMGEL TPEMEL VO,
npocdopilovtar Tpotod o source TomoBeOel otov listener yia v TEMKY eneEepyaoia,
UiEN Ko EKTELEDN. 3536

H OpenAL mapéyel eniong npdcbeteg Aettovpyieg xepiopod Ko €pAOTNONG, YO TNV
KATAoTOON EKTEAECNG TOL Source, OMMG 10 TpEYOV playing status tov Source (started,
stopped ka1 paused), evd ce avTég TIG Asttovpyieg cvumeptAapPavetal Kot 1 TpocPoon
oV TpéYovca Béon delypatog pésa oto cuvoedeUEVO Buffer. ;s34

DEFAULT
AL INITIAL
AL PLAYING
AL SOURCE STATE AL PAUSED AL INITIAL
AL STOPPED

Mo epappoyn pmopet va poTACEL TNV TPEXOVGO KOTAGTOOTN 0Tol0vdNToTe Source,
ypnoonowwvtag tv evioln alGetSource pe to 6vopa tov Source kot BEtovtog ¢
mopdapetpo v AL SOURCE STATE. 3536

alGetSourcel (sources, AL SOURCE STATE, &sourceState);

KdabBe Source pmopel vo Ppioketor oe pio and téooepic mOOVES KOTAGTAGELS
extéheong: AL INITIAL, AL PLAYING, AL PAUSED, AL STOPPED. s

Ot Sources mov eivan eite AL PLAYING, eite AL PAUSED 0ewpovvton evepyoi. Ot
Sources mov eivar eite AL STOPPED, gite AL _INITIAL Oewpodvrtarl avevepyoi. Movo
ot Sources mov Ppickoviar oe katdotaon AL PLAYING ovumepihapfdavovior oe
eMeEEPYAOIQL. 3536

Extég and v wdmta epdmoneg n OpenAL Swa0étel ko po oe1pd amd EVIOAES
petapaong :

Evto)lég petapfaong katdoraong

alSourcePlay (ALuint sourceName); ®¢tel o8 avamapoywyn (o myn - AL PLAYING
alSourcePause(ALuint sourceName); ®étel og Tovon pua anyn- AL PAUSED
alSourceStop(ALuint sourceName); Ytopotd po anyn - AL_STOPPED
alSourceRewind(ALuint sourceName); Ytopatd o mnyn - AL _INITIAL
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Tpeig eivar ot Pacikég 1010t TEG TOV AVTIKEWEVOL Sources: AL POSITION, AL GAIN
Kot AL VELOCITY. AvTéG Ol TPELS 1O10TNTES YPNCLOTOI0VVTOL OKPIBAOS LE TOV 1010 TPOTO
Kot Yo 10 ovtikeipevo Listener. H diapopd etvar 6Tt oty pia tepintoon ennpealovy 10
avtikeipevo Source, evdd otnv GAAN 10 avtikeipevo Listener. Avtéc ol Tpelg Pacikég
WOLOTNTES OMOTEAOVV TNV BACT Yo £VOL TPIGOIAGTATO OKOVGTIKA ELKOVIKO YMDPO. 3536

Ewéva 13 CAVE Virtual Reality: Ot texvikoi g Sun Microsystems kot Fakespace Systems
dnpovpynoav avtd 1o eKoviko meptBaiiov mov mapopotdletal pe Holodeck oto Star Trek!

To AL _POSITION dievkpvilet tnv Tpéyovca BEGM TOV AVTIKEEVOD GTOV TPLGOIACTTO
x®po. Mmopel va deytel omowadnmote 3-tuple float Ty, extdc amd NaN kot dmepo.
Mmopei va meprypagel péco amd €va floating-point dwdvocua "fv'"(alGetSourcefv 1

alSourcefv) f amd tpeic pepovopéveg floating-point tuég "3f"( alGetSource3f 1
alSource3f). 3536

DEFAULT NEPIT'PA®H
Omnotladnmote H tpéyovca Béon
AL _POSITION apOuUnTIKN TN {0.0f, 0.0f, 0.0f} o€ TPLOOLAGTUTO
ekToC omd NaN' YDPO.

' NaN (Not a Number), teprocdtepeg mAnpopopieg mapéyovrar otny dievbuvvon http://en.wikipedia.org/wiki/NaN
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H OpenAL (cav v OpenGL) ypnoiponotel £va deE10XEPO KOPTEGLOVO 1GOSVVOLO
ovomuo RHS (Right-Handed System) yio v meptypagn tov tpiedidototov ydpov. H
LETATPOTY| TOL GE £va aploTePdyEpo 160dvvapo cvotnue (LHS) emruyydveton péow g
aAhayng Katevhuvong Tov Z. 354,

Positive Y Positive Y
& 3

Pasitive Z PositiveZ

0,00 = Positive X Positive X = 0.0.0

Ewoéva 14 Apiotepd mapovoidletar éva Left-handed coordinate system(LHS), evd 6e&id éva Right-
handed coordinate system(RHS)

Avtd mov €yxet aitepn onuacio va yvopilovpe, eivoar 6Tt T0 KA Sdvououa
aVTITPOCSMOTEVEL Eva. onueio Kot 6t 10 kEvpo elvar to onueio {0.0f, 0.0f, 0.0f}. Me avtd
TOV TPOTO, TOTOHETOVE NYNTIKA avTiKeipeva og d1dpopa onpeio vOg EKOVIKOD KOGLOV.
Av 0éhape éva avtikeipevo va to tomoBeTicovue aplotepd —mavw, Oa dlvape otnv
OpenAL tig axdAovBec Tnéc: {-1.01, 1.0f, 0.0f}. O tpdémog mov Bétovpe T BeTikd Ko Tol
apvntikd akolovBovv ta mpdtuma ¢ GL, dnhadn «mdve Y», «uéoa Z» Ko «deEid X»
etvar OeTucéG TIES. 3547

To AL _VELOCITY devkpwvilel 1o tpéyov velocity (taydmnta kot Katevbvvon) tov
OVTIKEWEVOD OTO KOPTESLAVO 160d0vapo ovotnua. Efvolr pio d1ovoouatiky @QUotK
TocOTNTO, ToL pmopel va dextel omotadnmote 3-tuple float/double Ty extdg amd NaN.

35,48

DEFAULT MHEPITPA®H
Omnowadnmote Kabopilel to
AL VELOCITY apOunTIKY TN {0.0f, 0.0f, 0.0f} tpéyov velocity og
ektOg amo NaN TPLEOLAGTOTO YDPO

H wWwmra AL VELOCITY dev éxet emmtwoelg oty 0éon tov Source. H
AL VELOCITY 6gv vroAoyilel v taydTnTa TOL MYX0L amd TG endueveg Béoelg, ovte
pvOuilet ) B€om Katd TN JdpKELD TOV ¥POHVOL, BAGIGUEVT OTN OIEVKPIVIGUEVT] TOYVTNTOL.
To didvooua aVTod TOPEXETOL MGTE VO UToPel va emTeLyDel 0TO10GONTOTE VITOAOYIGHOG
KoL pOOLOT) OO TOV VAOTOMNTH KOG EPOUPUOYNG. 3548
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Enopévag av Béhape va apyikonomoovpe tig default tipég yio t1g facikéc 1010tteg

evog Source, Ba YpNOILOTOI0VGALE TOV OKOAOVOO KDOOUKOL: 3536

ALuint Source;

// Position of the source sound.
ALfloat SourcePos[] = { 0.0, 0.0,
// Velocity of the source sound.
ALfloat SourcevVel[] = { 0.0, 0.0,

0.0 };

0.0 };

1.0 );
SourcePos) ;
)

SourceVel

alSourcef (Source,
alSourcefv (Source,
alSourcefv (Source,

AL GAIN,
AL POSITION,
AL VELOCITY,

’

-y 1 z 2 3 o 1 th 1 =o—m a = a x Fra— 3

Ewéva 15 Ta ovykekpyéva 3d mov KoTOOKELAGTNKOV
avtikeipevo, 6o pmopovoav va amoteAovv £va Source.

oto mepdrrov blender wg mymTikd
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To AL _GAIN, 6nwg eivar mpogavég, kabopiler v évtaon (Gain). Zov 0T
source 1oy EL Y10 EKEIVO TO GLYKEKPIUEVO source Tov eQaprocinke. Zav widtnta listener
WoYVEL OMOTEAEGUOTIKA Yiow OAc To sources oto TpEyov context. H mpoemroyn 1.0
onuoivel 6tL 0 MYog doev veiotator kapioo Ttporomoinon. Mw i AL GAIN 0.5
oodvvapel pe peimon katd 6 DB, evo tipn undév eivan ion pe 0DB. ;5

DEFAULT IMEPITPA®H
Kabopilet pua
AL GAIN [0, Onowedfmore] 1.0f SKMHOLKCOW
opdpewon

mAdtovg. (Evtaon)

Eniong m OpenAL moapéyst mopapétpovg ywoo to Min kot 1o Max Gain. To
AL _MIN_GAIN oeiyvel to eAdyioto AL _GAIN, evdd To AL MAX_GAIN odeiyvel To péyloto
AL GAIN. ;

DEFAULT

AL MIN GAIN [0.0f, 1.0f] 0.0f

DEFAULT

AL MAX_GAIN [0.0f, 1.0f] 1.0f

Ot Tég autég pumopovv va ypnoporombovyv ot1o TéA0C NG emeéepyaciog TV
dweopv mopayoviov peimong mov Pacifovior oty amdotacn kot Tov Source
AL GAIN. To GAIN mov vroroyiletor cvykpivetor pe avtég g tiués. Eav to GAIN
elvar youniotepo amdé AL MIN GAIN 6Oa tomofBenBel m Ty AL MIN GAIN.
Avrtiotoyya av to GAIN egivoar vyniotepo and AL MAX GAIN Bo tomoBetnBei n tiun
AL MAX GAIN. Avti 1 dadikacio vrohoyiletal Tpotod va gpappoctel o GAIN tov
listener. 55

Edv tomoBembei éva  undevik6 AL MIN GAIN, 10 GAIN d6ev 0o dropBwbet
COUPOVO [e oAV TV TIUT. AvtiBeta edv ToroBeOei éva undevikdé AL MAX GAIN,
ot Sources 0a pewwBovv ota ODB. 35




Onwg €xel mpoovopephel, yPNOILOTOLOVTIOS TOV TOPAKAT® TOTO EVIOADY UTOPOVUE
VO TPOTOTOCOVLE TAPAUEPOVS — WOOTNTEG O€ Eval Source :

void alSource{n}{if}{v} (ALuint sourceName, ALenum paramName, T *values);

AvVTioTOL0 UTOPOVUE VO OVTAIGOVUE TIG TANPOPOPIES OVTES, YPTCLLOTOIDVTAS TOVG
aVTioTOLYO0VS TOTOVG EVIOAMV :

void alGetSource{n}{if}{v} (ALuint sourceName, ALenum paramName, T *values);

Extog amd tig 1pelg mapandve Poacikés 1010TNTeS, T0 avtikeipevo Source d1aBétel pia
TnBopo WoTYTEOV, OV PLOUIloVY S1APOPES TOPAUETPOVS TOV OVTIKEUEVOL KOt
YPNGLOTOLOVY TOVS OVTIGTOTYOVG THTOVS TOL POIVOVTOL TAPATAVE®. 35

DEFAULT

AL TRUE

AL SOURCE RELATIVE AL _FALSE

AL FALSE

Ortav 10 AL_SOURCE RELATIVE te0el AL_TRUE d¢iyvet 611 1 6o, 1 taydtra, o
KOVOG Kot o1 1010TNTeg Katevbuvong evog Source mpoKeTon vo EPUNVELOOVV GYETIKA UE
™ 0éom Tov Listener. 35

alSourcei (Sources, AL SOURCE RELATIVE, AL TRUE);

DEFAULT

AL_UNDETERMINED
AL _SOURCE_TYPE AL STATIC AL _UNDETERMINED
AL STREAMING

H AL _SOURCE_TYPE egivor po Agttovpyion ovayvmong, mov Oeiyvel edv éva Source
elvar éropo va mepuével ot oepd toug buffers 1 etvon étoo va ypnoyomocet vav
static buffer 1 eivan og o axaBopiot dadkascio, Omov umopel va ypnoporom et gite
Y0 TN POT|, EITE YLOL TNV AVOTOPOY YT TXOV. 35

Ortav éva Source dnpovpyeital, tomobeteitonr oe Katdotaon AL UNDETERMINED.
Otav évag buffer tonoBembel mave oe éva Source, | katdotoon Tov PETAPAAAETOL GE
AL STATIC. Av 6uwg o buffer yio va tomoBemnBel ypnowonoinoce v cvvéptnon
alSourceQueueBuffers, 10te N Katdotaon tov  petafdiieton oe AL STREAMING. Av
tomofetnBel n T NULL, avti yia buffer 8o mpokAnfel o enavapibunon tov Source
oto state AL UNDETERMINED ka1 1 évwon omotovdonmote buffer pe éva Source pong Oa
aAlaéel oe AL STATIC. H mpoondBeia vo toroBenbei otnv ovpd évag buffer oe évav
static source, o odnynoet e £vo AdBog AL INVALID OPERATION. 55




DEFAULT

Omnolodnmote

AL_BUFFER bufferName

AL NONE

To AL _BUFFER otevkpivilel to tpéyov buffer object, mov Béier va cuvdebel otnv
€lcodo otV ovpd avopovig evog Source. Emopévmg 6tav Béhovpe va cuvdécovpe Eva
buffer e (o Tny”n, LITOPOVUE VO YPTCLOTOGOVLE TNV TOPUKAT®D YPOLLLUT KOOIKA. 35

alSourcei (Sources, AL BUFFER, Buffer);

H ypnowonoinon tov AL BUFFER og éva.  Source mov €yet 1e6el o€ Katdotaon
AL STOPPED 1 AL_INITIAL, ekkevdVvel OAOKANPN TNV OVPA OVOLOVIG KOl KOTOTLY
ouvoéel Tov buffer mov devkpviletar. Evo ya éva Source mov £xel tebel og kaTdoTooN
AL PLAYING 11 AL PAUSED, n pvBuon AL BUFFER 0o odnynoet ce éva AdBog
AL INVALID OPERATION. To AL BUFFER pnopei va gpappoctel povo otav o Source
glvan o€ katdotaon AL _INITIAL kot AL_STOPPED. ;5

‘Eva dxvpo ovopa buffer (eite emedn 1o dvoua tov buffer dev vrdpyel, eite emeon
exeivog o buffer dev umopet va cvvdebel pe 1o devkpvicpévo Source) Ba odnynoet og
éva MaBog AL INVALID VALUE. Avtictotyo éva akvpo ovopa Source Bo 0dnynoet og
éva MadBog AL INVALID NAME. 3

H napapetpog AL NONE (NULL 7 0), eivon éva éykvpo 6vopa buffer. ;s
alSourcei (Sources, AL BUFFER, AL NONE) ;

H Aettovpyia mov @aiveton mopomdve givon évag €ykvpog Tpdmog amelevfépmong g
TPEYOLGAG OVPAG avapovig oe éva Source, mov givar og katdotaon AL INITIAL 7
AL STOPPED. Avribeta o0tav o Source civar oe wkatdotaon AL PLAYING 7
AL PAUSED 6o mpoxAnOel éva AdBoc AL INVALID OPERATION ;5

DEFAULT

AL TRUE

AL _LOOPING AL FALSE

AL FALSE

To AL_LOOPING egivon éva flag mov delyvel 6t1 0o mpokabopiopévog Source dev Oa
unel o€ katdotaon AL STOPPED poic @Bdcel oto 1€hoc Tov tedevtaiov buffer. Avt’
avtob, o Source 0o petorpomel apécwc oe AL _INITIAL wxou AL PLAYING. To
AL LOOPING pmopei vo aAAGEEL GE oL TNy OE OMOLOONTOTE KOTAGTOON KOl OV
Bpioketon kKot Tpoovmdg Katd v Katdotaon AL PLAYING. ;s

alSourcei (Sources, AL LOOPING, AL TRUE);




To OpenAL API dev devkpwvilel évav evoopotopévo streaming unyoviopd. Agv
VILAPYEL KOVEVOS UNYovicrdg Yo Ty Tonofétnon stream data oe €va buffer object. Avt’
avtov, 10 API draBétel Evav mo eHKAUTTO KOl EVTPOCAPHOCTO UNXOVIGUO TOTOOETAOVTOG
oe ovpa avapovig tovg buffers otovg sources. Ymhpyovv moAhoi TpOTOL VO
YPNOLOTOMOEL LTO TO YUPUKTNPICTIKO YVOPIGHA, ONUOVPYdVTOS streaming péso omd
avTo. 35

To streaming avtikoBictotor amd static buffers mov tomoBetovvion oe ovpd
avopovnG. AvTd KAVEL OTOTELECULATIKY] OMOLOONTOTE EVEPYELN EVATOONKELONG GTNV
mpocwpwv] uviun multi-buffer ommv gpoppoyn, &vd TOLTOXPOVO EMTPENEL GTNV
epappoyn vo emréel mdoovg buffers BEAel va ypnoonomoet, 10 puéyebog Tovg Kot eqv
avtol emavaypnowonoovvrol. Ov Buffers pmopovv vo tomoBetmbodv omv ovpd
AVOUOVIG Kol apdTov ypnotpomombovy pmopovv vo dloypa@oldV Kot EVIEAEL Vo
Eavayepioovv kot va EavatonofetnBody atnv ovpd. Aev vTdpyel KAvEVAS TEPLOPIGUOG. 35

To Looping umopel va epapuooctel ®ote vo emavarapfdver tovg buffers oty ovpd
avapovng. Amelpot Bpdyot pmopovv (Bempntikd) vo, olokAnpmOovv. O dtoywpiopds TV
peydAwv samples oe dtapopetikovg buffers, mov dwtnpodvrol o o ovpa CVOLOVNIG,
€xel evdLaKpLTa TAEOVEKTHHOTA Kot cvuvioTdton omd v OpenAL. Eniong cuvictdtot 0
puovipo loop evog buffer va ypnoyonolel v cuykekpipévn d1ad1kacia. 55

Mo epoppoyr] Hmopel vo TEPUEVEL GTNV OVPA OVOUOVIG VoL 1] TTOAAATAG ovOpOTOL
buffers, ypnowonowwvrag v alSourceQueueBuffers. Ot buffers 6a toroBenBodv otV
0VPA AVAIOVIG, COLP®VA LE TNV GEPE OV ERPaviovTal 6T 0VPd. 35

void alSourceQueueBuffers (ALuint sourceName, ALsizei numBuffers,
ALuint *bufferNames) ;

Avt| 1 evtoA) umopel vo ypnopomombel 6 OMOONTOTE KATACTOOT KOl OV
Bpioketar éva source. [ va emttpéyet éva streaming 1 OVPA OVOLLOVIG TTPETEL VO vart
dvvatr oe éva Source AL PLAYING. O)lot o1 buffers oe pia ovpd avapovig mpémnet va
éyovv 1o 1010 format ko Tig 101€¢ 1010t TEG, e e€aipeon twv NULL buffer, mov umopei
névto va tomofenBel ot ovpd avapovig. M tpoorddeia va avopyBovv ta formats 1)
dAheg 1010ttec buffer Oo odnynoer oe o amotvyio kor oe  éva AdBog
AL INVALID VALUE. EdQv m Aertovpyio. TG ovplc  OVOUOVIAG OOTVUYEL, 1) OvPA
avapovig Tov  source Ba mapopeivel apetdafAntn (akdpo ki av pepikoi amd tovg buffer
UTOPOVGaV Vo GLVOEBOHV TNV 0VPAL ). 35

Otav tomoBetnBodv otnv ovpd avapovig ot buffers kot eved elvar exkpeung m
enefepyacia Tovg, oev mpémel va aAracovv. H apaipeon pog oedopévng ovpdac ovapovig
dgv glvar duvarr, ekTOC av 10 Source €ival CTOUOTNUEVO 1 GV 1 KOTOXOPNUEVT] OVpa
avapovig éxel vmoPAndet o oe enefepyaocia (to Source o katdotaon AL PLAYING
N AL PAUSED, aAld éxet 0 extedéoet v cvykekpipuévn ovpd ). 'Eva AL PLAYING
source Qo pmel o katdotaon AL STOPPED O0Tav OAOKANPMGEL TV OVOTOPOY®YN NYOL
tov Tehevtaiov buffer g ovpdg avapovig. H copmepipopd eivar id1a pe v ovvoeon
evog eviaiov buffer og éva source. ;5
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H evtol alSourceUnqueueBuffers agaipei tov apiBuo tov katayopnuévov buffers
OV £XOVV TEAELDGEL TNV enesepyacio amd TNV OVPA OVOLOVIG. 35

void alSourceUnqueueBuffers (ALuint sourceName, ALsizei numBuffers,
ALuint *bufferNames) ;

Av {ntovvtau meprocdtepot buffers amd avtovg mov ivon drabéoipot, n Asttovpyia Oa
amotvyet Kot Oa mpokAnOel éva AdBog AL INVALID VALUE. 5

H OpenAL od100te1 kot 00 KOTAGTACELS EPAOTNONG Y10 TNV OVPE AVOLOVNIG:

Epdton yw tov apBud twv buffers oty ovpd avapovig evdg dedopévou source.

Av16 eprhapPdvel eketvoug mov dev Exouvv marytel axopa, évo mov mailetar ovTHY TNV
TEPL0O0 KOl VTOVG TOV £XOVV NON TOLYTEL . 35

DEFAULT

AL BUFFERS QUEUED [0, Omowadnmote] Kapio

Epdton yua tov apBpd tov buffers mov £yovv morytel and £va dedopuévou source.
‘Eppeca, n epoton avt divel tov buffer mov mailel avtiv v mepiodo.ss

DEFAULT

AL BUFFERS PROCESSED [0, Onolodfmore] Kapio

Ewova 16 Virtual World
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EE opiopov, n OpenAL ypnowonotei ta dgvtepodrenta kou to. Hertz wg povadeg yio
10 ¥pdvo Kot TN ovyvotnto avtictoyo. o ) ovyvotrta, 1 Pocik povado eivor
I/second 1 Hertz. H ovyvommra tov samples kot m ovyvotnrta cut-offs 1 dAAot
TAPAUETPOL PIATP®V TTOV O1evKPVILoLY TIG GLYVOTNTESG, EKPPALOVTAL OTIG LOVAOEG TMV
Hertz. ;5

DEFAULT

AL PITCH [0.0f, Omoladmmore] 1.0f

To AL_PITCH devkpwviletl to emBountd pitch shift, n tiun 1.0 elvan ion pe undevikn

LETATOMION, ev®d kOBe OmAaclocpnog eivar icog pe éva pitch shift 12 (adénon og
oKTaPag). 35

alSourcei (Sources, AL PITCH, 1.0);

Mio axopo mopdpetpog mov pumopel va pubuicTel pésa amd To source avVITIKEIEVO
sivon to offset. ;s

ONOMA TIMEX DEFAULT NEPIT'PA®H

To offset Tov Nyov,

AL SEC _OFFSET [0.0f, Omowadnmote] - oV ekepaletar og
devtepdhenTaL.

To offset Tov fyov,

AL _SAMPLE OFFSET | [0.0f, Onowadnmorte] - 7oL ekPpaleTal e

delypata -sample

To offset Tov

A

AL _BYTE OFFSET | [0.0f, Onowdfmote] - exondLrton o8

ynoio —byte




4.5 Listener

To Listener object kaBopilel dSAPOPES 1010TNTEG TOV OVTITPOCSHOTEVGOVY TOV TEMKO
Nxo mov Ba axovsel o xpNnots. Onwg €xovpe TPoavaPEPeL, eival LovadIKog Yo Kade
OpenAL Context kot 0ev £xel KAvEVA OVOLLAL. 3

Me tov éleyyo tov listener m e@oppoyn eAEyyel Tov TPOTO MOV O YPNOTNG
ooumeplpépetor oe €va ewovikd 3D kéopo, emewdn o listener kaBopiler TtV
TPOGOUVOTOAOUO KOl GAAEC TapaUETpovG mov emmpedlovv v €£0do. Ot Paocikég
W010TNTEG TOL Listener eivor 1d1eg pe awtég tov Source: AL POSITION, AL VELOCITY,
AL _GAIN. ;5

EmmAéov, mapéyeton o akdpo kpioun wddtro, 1 AL ORIENTATION. Ilptv 6pmg
AVOADGOLE TNV GUYKEKPIUEVT] 1010TNTA, TPETEL VO KOTOVOT)GOVE TL TPAYLATIKA £ivol TO
Listener object. Ovclactikd eivar éva aviikeipevo g OpenAL, mov mpoomabel va
TPOGOUOIDGEL TOV YPNOTH KOl VO TOV EIGAYEL GE VOV EIKOVIKO OKOVGTIKO Y®po. Oa
UTOPOVGALLE VO TTOVUE OTL EIVOL TO OWTL TOV AKPOOTY). 35

‘Evoc ocvvnBiopévoc yprotng — axkpoatng, cuvnbwg Ppioketor pumpootd amd Evav
TUTOTOMUEVO VTOAOYIOTH, o€ pia cvvnOiopuévn Béom, pe dvo stereo myeio. Otav o
YPNOTNG 0LTOG ekTEAEL piar 3D epaployY|, TPETEL AKOVOTIKA VO UTTEL «UEGO GTNV 006V,
wote vo pumopel va viwoel 0Tt BplokeTol HEGH GE QVTOV TOV TPIGOICGTATO KOGUO TTOV
nmapakolovbel. O Listener givor avtdg mov mpémel va PAAEL TOV YPNOTN «UEGH GTNV
006vn». Avt n Swdikacio amotelel T0 Mo kpiciwo onueio g Asttovpyiag TOL
GUYKEKPULEVOD OVTIKELLLEVO. 3549 50

|”GDG@
alalals)

||| SOo0
oo

=

5

b

5

Ewova 17 The Listener's Ears

Mo vo Kotavonoovpe KOADTEPO TNV AEITOLPYICL TOV OAVTIKEWWEVOL ovToV, Oa
YPNOUOTO GOV LE Vo, Tapadelypo Kot Oa petapepBodpe 6Tov TPIGOIACTUTO KOGLO:

‘Eoto 611 0 ypriotng Eexwvaer po 3D gpappoyn kou yioo v axpifela Eekivdel Eva
EWKOVIKO Toyvidl, mov €xel TANPN SuvVATOTNTO UETAKIVIIONG TOL EKOVIKOD TOV
YOPOKTNPO, GOV VO NTOV GTOV «TPAYUOTIKO KOGHO». O EIKOVIKOC OVTOG YOPOUKTPOG Yol
TOV NYO Tmpocopoldvetal e to avtikeipevo tov Listener. H default 6éom, dniadn to
onueio mov Ba EeKvioEL O YOPOKTAPOS YO TOL TEPLCCOTEPA TToyViola, Eivol o€ dpbia
0éom, eved eniong mavto PAETEL UTPOTTA. 3549 50, 47.51.53
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Rondo

=N

Ewéva 18 Default Béom xatd 1o Load gvog maryvidiov.

Av o0 ypriotng (noel amd ToV YopaKTHP TOL Vo, petakivnBel mpog ta eumpog, padl
He o Ypaeiko mepBdAiov tov yapaktipa mov Ba «petakivnel», Oa «uetaktvnOed» Ko
T0 aKOLOTIKO TePPAALOV. AkovoTikd, avtd mov Bo aAldéer Bo elvar to Listener
AL POSITION. Av fjtav {X =0, Y=0, Z=0} o1 éxer {nmOei and tov yopoaktipo va
petakivnBel katd Z=-10 to6te T0 Listener AL_POSITION Oa givor {X=0, Y=0, Z=-10}. 35 4

,50,47,51,53

‘Eot® 611 oto onueio Listener AL _POSITION {X =0, Y=0 ,Z=10} o xpnomg akovel
évav Myo amd micw tov omv Béom Sources AL POSITION {X =0, Y=0 ,Z=5} xm
aKoVYOVTOG TOV Kavel uio teptotpoen 180°. Xe avthv TV nepintoon O vrdpyet alkayn
KatevBovong, KatL Tov dev umopel vo meptypoeel amd to AL POSITION TOL YOPOKTNPO.
Kdavovtag avtv v mepiotpoen] ouclasTikd 6A0L 01 Mol Tov Ppickovtay micwm TPEmEL
vo petapepfodv  pmpootd, €vd OOl Ol MYOl 7oL aKovyovtoav ol mpEmEl v
HETAPEPOOVV OPITTEPQL. 3549 50.47.51.53

O ewovikdg KOOUOG, GE TOALA TToyViolo, TOPEXEL Kol Uil aKOUO. SLVATOTNTO GTOV
YPNOTN TOL TOV OMOdeoUEVEL amd TOV Yopoaktipo Tov. H omodéopevon avtn
eEMTVYYAVETOL HEGH TNG Kivnomg g KAUEPNS TOV, KATL OV YO TIC VEEG EPOPHOYES
arotelel éva standard. Ovclaotikd o Listener oe avtég T1g epapuoyés eivon n kapepa. O
YPNOTNG WTopel Vo, akoAOLOEL TOV YOPOKTPO TOL KOl GE YEVIKEG YPOUUES OVTO KAVEL,
oA pmopel va 0gl Ko Tpdrypota mov gV pmopel va det 0 yopaktpag tov. Tavtdypova
TPOPAVAS LETOPAAAETAL KO TO OKOVOTIKO TOV TEPIBAAAOV. 3549 50, 47.51.53
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Emopévac o Listener etvat 1 KAUEPQ TOL YPNOTH TOL:

e X& OpIoUEVEG TEPMTOOELS yiveTar éva pe Tov yapoktnpo. Avtd cvpPaivel og
Ty vidla Tov o YpNoTng PAETEL LOVO T XEPLOL TOV XOPAKTIPO TOV. 3549 50, 47.51.53

o X& GAAEG MEPMTMOELS OKOAOVOEL TOV YapaKTNPO, EXOVTOG OUWMS TV dVVATOTNTO
va dgt umpootd \ miow, 6e&ld \ aplotepd, va kdvel zoom in \ out Kot yeVIKE v
eAEYYEL EVa TPLOOIACTATO AEOVA YOP® OO TOV YOPUKTIPO TOV. 3549 50, 47.51.53

e X& mo TPOGPUTEG EPUPUOYEC, O YPNOTING UTOPeEl v YEPLOTEL TOLTOYPOVO
TOALOTAOVG YOPOKTAPES Kol vo. PAETEL 1 va okoAovBel OmoovV amd TOLG
YOPOKTNPES TOL emBLEL (1. Sims 2: 0 ¥pNoTNG EAEYXEL oL OAGKAN P OKOYEVELDL
Kol puropet va, akoAovOEl OO0V ad TOVE YOPOKTPES TNG OIKOYEVELOS MOV ETD).

3549 ,50,47,51,53

Etvon mpoavég 6t Listener kat ot 1016t1€¢ T0L £€0pTdvTon Auesa omd to Tt 0EAeL va
Kavel o TpedldotaTn papUoyN Kol TO TWS TOPOVCIALEL GTOV YPNOTN TOV EIKOVIKO TNG
koopo. H wépepa eivar o Listener ko emopuévog to mymtikd mepidriov oAddlel oe

GUVAPTNOTN WE TNV KIVNGT| TNG. 3549 50,47.51.53

Ewéva 19 The Elder Scrolls IV: Oblivion givot éva and to oty vidio mov mapeyet S0o duvoTOTNTES
GTOVG YPNOTES.




2mv OpenAL 1 kivnon tov Listener meprypdpetor apyikd amd 10 AL _POSITION 7ov,
OT®G EYOVUE TPOUVAPEPEL, ivar 1) BEon TG KAUEPAS GTOV TPLodLAGTATO KOOoUO. [ tnv
TePLYpaP] TNV KateLBLVONG YpNoLomTotel TNV 1016tnTae. AL ORIENTATION. O)leg avtég ot
Aertovpyieg TPOSAVATOAGUOD ETITVYXAVOVTOL LECH TNG CUYKEKPIUEVG 1O10TNTOG: 35

ONOMA TIMEX DEFAULT MEPITPA®H
Asgiyver Tov
, TPOCAVATOMGLLO
Onowdrore {(0.0f, 0.0f, -1.01), TV 0KPOUTOV.

AL_ORIENTATION aplOuNTIKn TN

extoc amd NaN (0.0f, 1.01, 0.00)} Eivou éva (edyog

TPIADV GTOL(EIMV
—OlOVUGLATOV.

H AL ORIENTATION omoteleiton amd €&1 tuéc. Eivan éva (gvyog tpumAdv otoyyeimv
amd ovo dwavoouata, mov e&etdlovv Tov mTpocavatolopd tov ypnotn. H OpenAL
aVOPEVEL OTL TOL OLO OVOCUATO Elval YPOUUIKDG aveaptnta. Av ta 000 SLVOCUOTO
elvat ypoppuk®g e£optnéva, 1| GUUTEPLPOPA EIVOL OTPOGIIOPIOTN. 35

O tpdTeg Tpelg Tipég avapépovtol oto “Look at point”(X, Y, Z). To “Look at point”
elvar 10 onpeio mov «PBAémery o ypnotng. Eivar 1o onueio mov PAémovv o pdrtior Tov
PN OTN, ONAAOT TO GNUELD VIEW TNG KAUEPUS. 3549 50.52.54.51.55.56.53

-Z
l‘rhe "look at" point:

(xLis, vLis, zLis-1)

- ] -

x SR

the origin, stored
+z ¥ in(xLis, yLis, zLis)

Ewova 20 The Listener's Orientation

Av mapadeiypotog xaptv, Bélope va emTOYOVUIE TNV  TEPLGTPOPN TOV YPNOTH KOTA
180°, awtd Tov B0 yperaloTave va khvovue givor va aAldGEovpe To TpdTo dtdvooua. H




default Tyuf tov eivar (0.0f, 0.0f, -1.0f). T pa wepiotpoen 180°, Oo énpene amhd vo
tomoBemoovpe otov a&ova Z v Ty 1.0f. Emopévac to mpdto didvuoua Ba elxe v
popeny (0.0f, 0.0, 1.01). 5540 s0.52.54.51.55.56.53

ZLen
[~ angleLis

Ewova 21 Rotating the Listener and the “look at” Point

To devtepo ddvuoua g wiodttag AL ORIENTATION, eivar o “Up”. Eivon éva
Slavuo ol Tov TEPLYPAPETOL WLETEPO OVOKOAN Kot EXEL AUECT) GYECT LE TOV TPOTOL TOV
Aertovpyel n kapepo oty OpenGL. ®o pumopovoape vo movpe 0Tl €ival T0 AvVAOTUTO
onueio mpoPoAng g kdpepoc. Hyntwkd mpocopoimdvel v kivnon méveo —kdtm. o
Tapadelypa, ov oke@toOue 0Tl gipaote akivitol o €va onueio kol KOvvapue pHovo To
KEQAM HoG Tave KATo, eivon oiyovpo 0Tt Bo vTdpyel petoTdmon 6to NYNTIKO epédhopa,
av Kol M petatomon avty oev Ba givor 1600 ausOntr. To cvykekpiuévo dSdvucpo
TePLYpAQel axplPdg avTiv TNV Kivnon, aAAd yio v Kauepa, mToipvovtag og Pacn to
Tévo onpeio g petaTomions avtge. Avtd to onueio dev emmpedlet Waitepa T NYNTIKO
OTOTEAECUN, TOPA HOVO GE TMEPIMTMGELS TOL OLVOLALETOL pe OAOL TO. GAAOL Ko
Bacwkdtepa pe TV KIvom HoG KOUEPOS. 3549 50.52.54.51.55.56.53

axiz to rotate ———h

Camera up vector __———— o |
local up i Mot a 90 degree
vector g angle-~

up about ~—__,

eye
b look

Ewova 22 Up Vector

Ot default tipég g 101W60mMrog AL ORIENTATION eivar 1d1eg pe T1g Tipég mov
tonofetovvtor kot oty OpenGL g default yia ta avtiotorya onueio e KAUEPOC.
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Enopévag 6tav apykomolovpe Evav TpIodtdoTaTo 0KOVOTIKO XDPO GTOV KOJKA Lag, Oa
UTOPOVGAUE VO GUUTEPIAAPOVLE TIG TOPOKAT®D OPYIKOTOINGELS Y10 TO OVTIKEILEVO TOL
Listener. 3540, 50,52 54, 51, 55.56

//Position of the Listener.
ALfloat ListenerPos[] = { 0.0, 0.0, 0.0 };

// Velocity of the Listener.
ALfloat ListenervVel[] = { 0.0, 0.0, 0.0 };

//Orientation of the Listener.
// (first 3 elements are "at", second 3 are "up")
ALfloat ListenerOrif(] = { 0.0, 0.0, -1.0, 0.0, 1.0, 0.0 };

void SetlListenerValues ()

{
allListenerfv (AL POSITION, ListenerPos) ;
allistenerfv (AL VELOCITY, ListenerVel) ;
allListenerfv (AL ORIENTATION, ListenerOri);

H oAlayn tg 0éong tov Listener amoutel emiong poo avoampocoppoyn otov
TPOCAVATOACUO TOV, OTTMOG QOIVETOL GTO GYNILOL TOL OKOAOVOEL. 3549, 50, 52 54. 51, 55.56

; "
move <
I?J?ali{niti g ‘:3\’\5' &
=55 move Vv
S\e US>  offset
’kf:’
™%

Ewéva 23 Moving the Listener and its “look at” Point

H oMoy g 0éomg tov Listener mepvdet péoa amd moALd oTddla, TPV PTACEL GTNV
OpenAL. Kat’ apynv, péom tov GUI (Graphical user Interface), n epappoyn «coAAEyEL
TIC KIVIOEL TOV TOVTIKIOV KOl TOV TANKTPOoAOyiov kot Tig petopépel oto  OpenGL
Matrix, péow evtoAdv ¢ OpenGL. To matrix givor o T1pémog mov ypnoyLonolel n
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OpenGL vy1a va dievkpivicet ta StovOGHOTO Vv Sl0GTAGE®V KOl VAL TO, LETOCYTLLOTICEL G
éva, KoTdAANAo mokéto. To makéTo avtd €yel TV HOPPT TOL QOIVETOL TOUPUKATM: 3549,
50,52,54,51,55,56,53

4x4 Matrix

[Al A2 A3 A4]
[B1 B2 B3 B4 ]
[C1C2C3C4]
[ DI D2 D3 D4 ]

Ymv C++  éva Matrix pmopel va givon ¢ popoeng Matrix[4][4] 1 Matrix[16]. To
Matrix owbétert Swpopa Mode. Avtd mov aocyoieitor pe tnv kivnon &ivor 10

,,,,,,,

Ymv ovveyela n Openal avoacvpel TIC TANPOPOPIEG TOV TNV EVOLAPEPOLY A0 TO
MODELVIEW MATRIX kot T1¢ tomofetel otov Listener. Avt n dtadwkacio yiveton péca og
pio function, mov Ba umopovoape vo v ovopdoovue Scene. H function avt
OVOVEDVETOL GUVEYEWD KOL EVNUEPAOVETOL Yo oAlayes ot Tég puéom tov GUIL pe
OTOTEAEGHO VO VILAPYEL Pl cuveNg aAlnAeniopacn. Ot ecwtepkéc function g Scene
v tov Lisener, 6o pmopodcav vo givor TG HOPONG MOV QOIVETOL TOPOKAT®. 3540
,50,52,54,51,55,56,53

void SetlListenerPosition (float x, float y, float z)
{
//set the position using 3 seperate floats
allListener3f (AL POSITION, Xx,y,z);
}

void SetlListenerOrientation (float fx, float fy, float fz, float ux,
float uy, float uz)
{

//set the orientation using an array of floats

float vec[6];

vec[0] = fx;
vec[l] = fy;
vec[2] = fz;
vec[3] = ux;
vecl[4] = uy;
vec[5] = uz;

allListenerfv (AL ORIENTATION, vec);

O TPOYPOUHATIOHOG TNG AEITOLPYIOG QLTS GTO CUVOAO TNG amOTEAEL piol WlaiTEPQ
emimovn Kot apyn dadikacio kKot 6 TOALEG TEPITTOGELS £xovv cLUPel coPapd AdOT. Agv
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elvar AMyo To oy vidto Tov dev TaiyTNKOV TOTE, LOVO Kot HOVO Yot 1 KAUEPH TOVG eV
ntav dypnotn Kol ogv €0ve otov ¥pNotn TV aicOnon mov &xer cvvnbicel va Eyxet
Enopévag eivor mopd moAd onuovtikd o TPOypPOpUATIoTHS Vo yvopilel KaAd OAn v
Aettovpyio, OOTE Vo UTOPEGEL VO ODOEL TIG owoTég TG oty OpenGL ko evtédel va

,,,,,,,

Ext6g 6pm¢ amd tov KOGHO TOV Toy VoDV, 1) AELITOVPYio aVTh UTOopEl va Yivel Ao
70 TOAOTAOKT) GTA EPEVVNTIKG GLGTILLOTO TOVL TOPoVGLAlovTol kKot ovopdlovtatl virtual
reality 1 aAM®OG EKOVIKN TPOYUATIKOTNTA 57

Ewova 24  virtual reality
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4.6 Emmpo0o0srec YAomoinoeic kai Auvarornteg

H OpenAL mapéyet Ta péca ylo tnv QUGIKH TPOGOUOIMGCT) TOV MOV, COUPOVO LE TNV
amooTaot, Kabmg Koty v avénomn 1 peiwon avtig g enidpaonc. Asv kabopilel Tig
povadeg pétpnong v v anodctoct. H epoppoyn eivar eAedBepn va ypnoLlomomoet Tig
povaoeg pétpnong mov emBouel. Evrovrtolg, to mpoxdmrovia omoteAéopota  Ogv
e€aptdvVIOl omd TIg Hovadeg UETpNoNG TG  amdGTACTG OV XPNOLOTOlEiTal amd TV
EQUPLOYT Y10 VO EKPPACTOVV 01 GLVTETAYUEVEG TOL source kot listener. H epappoyn etvon
aLT oL TPEMEL va pLOpIcEL TO source gain Yo Vo EMTOYEL TO EMBVUNTO OTMOTEAEGLLAL.
O mpodiaypapég g OpenAL emPdriovy 1oV EVKAEIDEID VTOAOYIGUO TOV ATOCTAGEMV.

35,36

H OpenAL ovtiv Vv nepiodo vrootnpilel Tpelg TpOTOVG AelTovpyiag-TpdTLTTA, OGOV
agopd ) peiwon andotaonc. H epapuoyn pnopet va emdéget ava context, évo omd ovtd
T mpoTVma. M v emAEEEL va. Béoel extdg Asrtovpylag v eEapTopevn peiwon
OTOGTACTG. 3536

vold alDistanceModel (ALenum modelName) ;

Distance models

O£1el £KTOG AEITOVPYiOG, TOPAUKAUTTEL TOV
AL NONE vToAOYIoUO pelwoNG omdoTaoNS Yo OAL TO
sources
AL _INVERSE DISTANCE IIpotumo avtictpoeng andcTOCoNG
AL _INVERSE DISTANCE CLAMPED >100gp0 avTIoTPOPO TPOTLTIO ATOGTACTG
AL LINEAR DISTANCE I'popukod tpdTLTO ATOCTAONG
AL LINEAR DISTANCE CLAMPED 2100ep0 Ypoupputkd TpOTLTTO OMOGTAUCNG
AL EXPONENT_ DISTANCE ExBetikd mpéTLIO amodGTOONG
AL EXPONENT DISTANCE CLAMPED 2100ep0 €kBETIKO TPOTLIO ATOCTUCNG

To mpoemdeypévo mpoétvmo  eivar to AL INVERSE DISTANCE CLAMPED. To
TPEYOV TPOTLTO OMOGTOCNG UTOPEL VO EpOTNOEL EKTEADVTAG TV AKOAOLON YPOLUN. 3536

void alGetIntegerv (AL DISTANCE MODEL, ALint *data);

Ot Paocwég W0 Teg mov ypnotponotei 1 OpenAL vy ta 3 mpdtvoma eivon :
AL REFERENCE DISTANCE, AL ROLLOFF FACTOR , AL MAX DISTANCE. ;s34




DEFAULT

AL _REFERENCE DISTANCE | [0, Onowdnmote] 1.0f

H mapdpetpog avty ypnopomoteiton yio Tov VToAOYIopd TG HEI®ONG amdGTAoTG Kot
Bacileton otV avtiotpoen peimon g andotaons. AvAaloyo pe TO TPOTLTTO OTOGTAUCTG
Ba evepynoet eniong ®g KOTOTUTO Oplo AmOCGTAONG, KAT® 0md TO 0moio TO gain yiveTot
otafePO. 3536

DEFAULT

AL ROLLOFF_FACTOR [0, Onotadnmore] 1.0f

H mapdpetpog avt ypnopomoteiton yio Tov VToAoyIopd TG HEImoNG amdGTAoTG Kot
Baciletoan otV avtiotpoen peiwon g amodotaons. [ amootdoelg pikpdtepeg omd
AL MAX DISTANCE «ot, avéloyo pe 10 TpdTLUMO OMOGTOONG, HEYOAVTEPES  Omd
AL REFERENCE DISTANCE, 6a aveBdoet T adénon v amdotaong mépa amd v
epappooun axtiva. Ewdwortepa, 1o AL ROLLOFF _FACTOR pnopet va tefel unodév yuu
exetva too sources mov emBupeitor vo unv emnpedlovial, GOUP®VL PE TNV Heimon g
OTLOGTACTG. 3536

DEFAULT

AL _MAX_DISTANCE [0, Omowdhmote] MAX_FLOAT

H mopdpetpog ovt) ypnoLOTOIEITOL Y100 TOVG VTOAOYIGHOVS Helwong omdoTaoNg,
Baciouévoug oty ovticTpoen omdGTOCT, OV YPNOLUOTOEITOL TO avTioTPoPo otafepd
TPOTLTO  OMOGTACNG. XE€ OLTHV TNV TEPIMTOON OMOCTACELS HEYOADTEPES Omd
AL MAX DISTANCE 0a petatpamobv 6to AL MAX DISTANCE. ;53

H AL MAX DISTANCE epapuoletor tptv tqv AL MIN_GAIN. 'Etol €dv 10 gain
™™g AL MAX DISTANCE elvar peyodvtepo omd to AL MIN GAIN, 161 10
AL MIN_GAIN dgv Oa €yt kapia exidpao. ;536
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To mpdéTumo AL INVERSE DISTANCE A£1TOVPYEL GOUPOVA LE TOV AKOAOVOO TOTO: 3536

gain = AL REFERENCE DISTANCE / (AL REFERENCE DISTANCE +
AL ROLLOFF FACTOR * (distance - AL REFERENCE DISTANCE));

To mpodTLTO AL_INVERSE DISTANCE CLAMPED Ag1tovpyei cCOUP®VO LE TOV aKOAOLOO
TOTO: 3536

distance max (distance, AL REFERENCE DISTANCE) ;
distance = min(distance, AL MAX DISTANCE) ;

gain = AL REFERENCE DISTANCE / (AL REFERENCE DISTANCE +
AL ROLLOFF FACTOR * (distance — AL REFERENCE DISTANCE)) ;

Inverse Distance Model

Gain |

'AL_REFERENCE_DISTANCE = 1
'AL_ROLLOFF FACTOR = 1

(1,1)

Clamping

- Distance

Ewoéva 25 T'pogikn mapdotoon mov mapovstdlel nv avticTpopn KApmOAn omdcTIoNGss 36
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To mpdéTumo AL LINEAR DISTANCE A€1TOVpYEL GOUQ®VO PE TOV OKOAOVOO TOTO: 3536

distance = min(distance, AL MAX DISTANCE)

gain = (1 - AL ROLLOFF FACTOR * (distance -AL REFERENCE DISTANCE) /
(AL MAX DISTANCE - AL REFERENCE DISTANCE))

To mpdtumo AL LINEAR DISTANCE CLAMPED Agttovpyel cOpQ®Vvo, e Tov akOAovbo
TOTO: 3536

distance = max(distance, AL REFERENCE DISTANCE)
distance = min(distance, AL MAX DISTANCE)

gain = (1 - AL ROLLOFF _FACTOR * (distance —AL REFERENCE DISTANCE) /
(AL MAX DISTANCE - AL REFERENCE DISTANCE))

A Linear Distance Model

Clamping

Disténce'

AL_REFERENCE_DISTANCE = 3
AL_MAX_DISTANCE = 10
- AL_ROLLOFF_FACTOR =1

Ewove 26 I'pagikn mopdotoot mov Tepovctdlel Ty YPAUUIKT KAUTOAN OTOGTUONG. 3536
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To mpéTVMO AL _EXPONENT_DISTANCE Agttovpyeil cOpQova pe tov akdéiovbo tHmo:
35,36

gain = (distance / AL_REFERENCE_DISTANCE) * (- AL_ROLLOFF_FACTOR)

To mpoétuvmo AL EXPONENT DISTANCE CLAMPED Agltovpyel oOUQ®VE HE TOV
aKOAOVOO TUTO: 3536

distance = max(distance, AL REFERENCE DISTANCE)
distance = min(distance, AL MAX DISTANCE)

gain = (distance / AL REFERENCE DISTANCE) * (- AL ROLLOFF FACTOR)

Exponential Distance Model

Gain

'AL_REFERENCE_DISTANCE = 1.

.' -+ Clamping

— AL ROLLOFF_FACTOR = 0.5

, bistance{}

Ewove 25 TI'pogikr tapdotact) tov mopouctdlet Ty ekOeTIKr KOUTOAN 0nOCTUONS. 35 36

AL_ROLLOFF_FACTOR = 2.0
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‘Eva emiong amapaitmto ototyeio yioo v tomofémon evog Nyov 6Tov TPLedldoTaTo
MNTKo kocuo eivar 1 kotevBvvon. H OpenAL yia avtdv Tov Adyo mapéyel Tnv 1010TnTa
AL DIRECTION. ;5 36

DEFAULT

Omnotadnmote aplOunTIKn

AL DIRECTION , . ,
- T extdc amd NaN

(0.0f, 0.0f, 0.0f)

Edv 1o AL DIRECTION c¢ivatl ico pe to pundevikd d1dvucpo, To source Ogv £xel
ovykekpipévn KatevBovvon. H tomobéton evdg d10vHGHOTOG S10(pOPETIKOD OO TO UNOEV
Bo KataoToel To source KaTeLOLVTIKO. ZTO SLAVLGHO OVTO OEV UTOPOVV VO, LETATPOTOVV
TOVTOYPOVO, KO O TPELS TIUEG, LG Kot avTO TPOocsolopilel Kivnom Tov avTIKEIEVOD Kot
Oy KateHOLVON. 3536

YvvoyiCoviog : Ot dwdwaocieg mov  ekteAoOvVIOt-oKoAoLOOVVTOL KOTh TNV
SlopdpemoT Tov gain etvat: ;s

o Jlpdta vmoAoyileton mn  pelwon omdcToonG cvpmeptlopupfdvoviag 1o  EAAYLOTO
AL REFERENCE_DISTANCE Kol TO HEYIGTO KATOTATO Op1o AL MAX DISTANCE.

e To anotélecpa moAlamAactdleTon metta e To source gain AL GAIN.

e Edv n mmyn sivon xotevBovrikr] koaw 1o AL CONE _INNER ANGLE givor  Ayotepo
and to AL CONE OUTER_ANGLE, pwo yovio e£aptouevng peiowong vroloyileton
avéroya pe to AL CONE OUTER GAIN kot moAlomlaoctdleton pe tnv e£optdpevn
peiwon andotaong. O TPOKHLTTOV TAPAYOVTAG LEIMONG Yo TNV 0EO0UEVT Y®ViD Kot TNV
andotacn HeTaEy Tov listener kol Tng source, TOAAMTAACIALETOL ME TNV source
AL GAIN.

Ecwtepuci yovia tov nyntikov kovov o poipec. H
wpoemhoyn 360 onuoaivel 0Tl 1 E0MTEPIKT YOVIK KAADTTEL
OALOKANPO TOV KOGO Kot €ival 16080VaOG LE [
mavtokatevduvtiky mnyn.Default: 360.0f

AL _CONE_INNER_ANGLE

Eémtepucn yovia Tov nyntikod kdvov, o poipeg. H
npoemhoyn 360 onuaivel 0Ti 1 £@TEPIKT YOViD KAADTTEL
AL CONE_OUTER _ANGLE oLOKAN PO TOV KOoUo. Edv ko 1 ecmotepikn yovia ival
emiong 360, n Lovn yio v eoptnuévn peimon gival

unoéév.Default: 360.0f

O mapdyovtog e Tov omoio 10 AL GAIN
moAlamAac1aleTal Yo vo KaBopicel TO AmOTEAEGHOTIKO
Kk€Pdog EEm amd ToV KMVO, Tov kKobopileTar amd TV
eEmtepkn yovia. Values: [0.0f, 0.1 ] Default: 0.0f

AL_CONE_OUTER_GAIN

e To amotéAeco TOV gain GLYKPIVETAL LE TO KOTMOTOTO KOl 0vAOTATO Oplo AL MIN_ GAIN
Kot AL MAX_GAIN.

e To oamotéhecpa mov eivar  peta&d TtV [AL MIN GAIN, AL MAX GAIN],
molamAactdletal otn cuvEyela e To listener gain.

To AL API o6wbéter emiong €va Katdloyo emektdoewv, TOL TapovoldlovTon
avaAvtikd oto Kepaaio 3: 6. Example: System info - Extensions.
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[Mapadeiypota olokAnpouéveov viomomcemv tov AL APl moapovcialovior o610
KEDAAAIO 3, evd évag mipng katdhoyog tmv Asttovpyldv g AL mopovsialetol
o710 [apdapmua 1:

TTIINAKAZX 2.1: AL Functions
IMINAKAZX 2.2 AL Primitive Types
TTIINAKAYX 2.3 AL Define Values
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5. EFX API: Effects Extension

Av ka1 o moprvag AL mopéyel dibpopes  mEPIMAOKEG TPLGOACTATEG OKOVGTIKES
AE1TOLPYIEG YO TNV YOPOTOTOOETNON AVTIKEWWEVMV, GTEPEITAL OPIOUEVA TTOAD CNUOVTIKE
nepParrovioroyikd effects, dmwg n avinymon, n oavékiaon kot 1 mepibiaon. Xowpic
avtd To TepiParrovioroykd effects, Evag akpoatig umopel va evtomicet tnv KatevOvvon
KkéOe myNg, aAAd dOokoAa Oa avtiAngbei mdéco poakpld eivor ot mnyég. Emiong, o
aKpOaTNG 0V £xel Kopia 1éa Tov mepaiiovtoc émov Bpiokovral ot myéc. To EFX API
(Effects Extensions) €pyetot vo KOAODWEL aLTO TO KEVO pe TNV TPOCHNKN Sdpopwv
QIATpOV. 55

Etvon mpopavég 0Tt £vag Nxog Ba mymoet tereliwg dtopopeTikd ov givor Tomodetnpévog
o€ €vo, Kpod dopdtio an” 0Tl 6€ éva PEYAAO vOO. AVTO OV TPOPOVAS aALALEL elvan M
aVINYNON TOL Y®OPoL. Av egTdcovE £vav YO TOL TPOEPYETAL OO TO NTAOVO OWUATIO
Bo JMIGTAOCOVUE OTL 1| TOPEUTOOIOT] TOV TOLYOL ONUIOVPYEL £VOL «TOLOTIKO KOV IO
otov Nyo. Xowpig avtés TG TEPPUAOVIIKES EMMTMOELS, O OKPOATNG OEV UTOPEl va
EMONUAVEL TOCO POKPLE givar ot TYEG Kat dev £xel kapia 10€a Tov TePPUAiovTog 6oV
Bpiokovtar ot myEG. s

O mepParlhovtikdg NYOG O UK TPIOOLACTAT EQOPUOYN TOPEXEL LA EVLOIAKPLTT
EVOelln TV YOPOKINPICTIKOV TOL TPlodldoTaton yopov. Ta amoteAéopato TG
AVINYNONG UTOPOVV VO TOPEXOVY GTOV OKPONTH TO NYNTIKAE epediouata yia va dtokpivet
Kot vo evioyvbei-otapopembel 1o cuvaicOnua g y®poTomodETong. s

Ewoéva 26 Ewovikd mepipdriovia mov  Odmuovpyndnkav oto  mepipdriov  tov  blender-
http://www.blender.org
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5.1 MovreAomoinon Tou Hxnrikou Xwpou - Soundspace

To o@utpdpiopa tov mepiPdAiovtog pmopel va evioyhoel tov peaMoud evog
TEPPAALOVTOG LE TN HUNGCT] TOV OPYLITEKTOVIKADV YUPOKTPLOTIKOV YVOPIGUATOV, OTMG
o1 Tolyol Kot 01 KOAOVEG , Tov gumodilovv kol amoppo@ovv tov Nyo. Ot ol mov eivan
Kpuppévol Tiow omd po koAdva 1 €vav Toiyo yivovtor avtiinmtol ToAD SlopopeTikd and
TOVG NYOVG TTOV EYOVV UL OVEUTOSIGTY) TTOPEID GTA OVTLE TOV AKPOATN. 55

Yrdpyovv tpio SIPOPETIKA LOVTEAN TOV  avayKAlovV (o MYNTIKR Ty vo yivel
avTIANTTTH StopopeTikd amd évav axpoatr): Obstruction, Occlusion kot Exclusion. sg

Hyntwn  mapeunddion (Sound Obstruction): 'Ectm 61t éva eunddio  tomobeteitar ot
péon evog dmpatiov, HETAED TG NYNTIKNG TNYNS Kot Tov akpoat|. To angvbeiog (dpeong
TOPELOG-TPAOTO UETWTO) TOL NYNTIKOV KOUATOG Umopel va pBdceL 6TOV aKkpoat| Lovo amd
™ petddoon péow Tov eumodiov 1 amd v mepiblaon. Kor otig 600 mepimtooels,
UEPIKMG N EVTEADS Ba kaAveBel. Avti 1 emidpaon KAALYNG KAAEITOL TOPEUTOION. 55,59

YrevOopilovpe 61t €va gumOOl0 pmopel voo OVOYKAGEL TO MYNTIKG KOUOTO Vo
aArldEovv katevBuvon (tepibiaom). Oco pikpoTEPO ivar To UNKog KOHTOG (LEYaADTEPT
ovyvoTNTa), TOG0 WKPOTEPO givar To Povopevo awtd. To amotédespa g mepiblaong
glval 0Tl 0 aKpPoaTNG OKOVEL U0 QUEST MYNTIKY TNYN UE QMTOUPIGUEVES TIC LVYNAEG
GUYVOTNTEG. 55 59

Ewéva 27 Obstruction - Otav €va avtikeipevo o€ éva dopdtio xopilel Tov (0 amd TOV aKPOaTY|.




Ot 1ovikég emdpdoelg ™G HETAd0oNG HEC® TOV gumodiov N ¢ mepiblaong elvan
TOPOLOLEG, EMELON TA VAIKE OmOPPOPOVV TEPIGGOTEPO TIC VYNAEG GLYVOTNTEG, O’ OTL TIG
yopunAés. Emopévmg kot 6tig 0vo meputtaoelg Ba ypnoomomOet low-pass filter sg so

Yrdpyet pia Bactkn akovotikn dopopd petald tv d00 QUVOUEVDV, MG TPOG TNV
Béom ™c MyMTIKNG TYNG. TNV TEPITTOON NG HETAO0ONG HEG® TOV  EUTOSIOL O M)OG
QOIVETOL KOO VO TTPOEPYETOL OVCLAGTIKA ard TNV 101 KatevBuvon, cav va, unv vanpée
Kavéva eumodlo. Xy mepintwon ¢ nepibiaong o Nyog gaiveton va EpyeTon amd Tnv
dicpr Tov gpmodiov, MMUOLPYAOVTOG EVO NYNTIKO EI0MAO0 TN TNYNG. 55, 50

Ta avakhopevo MMTIKE KOUOTO  «KUKAOQOPOUVY»  YOp® omd TNV MYNTIKN
mopeumooton. Q¢ eni to mieiotov M WAPEUTOSION EUTOOILEL UOVO €va LUKPOGKOTIKO
HEPOG TV OVOKAUCE®V KOL TNG OVTNYNONG TNG MYNTIKNG TNYNS, ME OMOTEAECUO TO.
aKOVOTIKG epebicpato vo  TOPAUEVOLY  OVCLOOTIKA otabepd, pe M yopig ™V
TOPEUTOOION. s

H enidpaon g mapeunddiong ovoaotikd mepropiletar ot1o amevbeiog pETmmo Tov
nyov. H éldetyn ( oAldg to KdAvppa) tov omevbeiog 1yov, 6€ GLUVOLACUO HE TIG
OVOKAQGELG KOL TNV OVTAYXNON, €lval avTd OV EVNUEPOVEL TOV €YKEPAAO OTL 1| TNYY
Bpioketon wiow amd Eva UmOO10. 53

Mn nymrikn darépaon (Sound Occlusion): ‘Ectw 611 éva toiyog tomobeteiton ot péon
evog dmUATIOV OMUIOVPYOVTAG OVO OMUATIO PETAED NG MYNTIKNG TNYNS Kol TOL
aKPOOTH. X& OUTNV TNV TEPITTMOT OTOLOGONTOTE YOG TOL TEPVAEL OO TNV TNy GTOV
aKPOOTY], TPEMEL VO, TEPAGEL LEGH TOL TOLYOV, O OTOI0G KAAVTTEL TOVG NYOVG. AlapEépet
Ao TNV TOPEUTOSIGT, OEOOUEVOD OTL 1| TAPEUTOOIOT £XEL OVOIKTO (aV KOl EUUECO) YDPO
petalh g myNg Kot TOL 0KPOATH. sg

O 10iyoc mov ywpilel ™MV MNTIKN YN Amd TOV OKPOOT €vEPYEl G €va peydAo
eiAtpo. Ta dueco nyntkd kdpota ard v anyn (Lol pe ) cvvodeio TV aVaKAAGEDY
KOl TNG OVTXNOMNG) XTVTOVV TOV TOIY0 Kol TEPVOVV GTNV GAAN TAEVPE, OTTOV dlaEovTal
GTO OMUATIO TOL OKPOOTH). sg

Kobmhg o1 yor mepvodv péca amd tov 1010, PIATPAPOVTAL Ol LYNAES GUYVOTNTES,
aPNVoVTog £va LITEPPOAMKA «KOAVUUEVO» amoTEAESHA. To NyMTikd KOUO TOV TEPVA LECH
TOV TO1YOL GLUPAALEL KOl GTN AVAKAOGT TOL TEPLPAALOVTOG TOL OKPOATY. 55

Otav 0 eyKEPAAOG OKOVEL L0l «KOAVUUEVT MYNTIKN TNy Roll pe T «KOAVUUEVESH
AVOKAGOELS KO TNV avInynon, umopel va avayvopicer 6Tt n myn Ppioketol nicom omd
évav toiyo N éva AAAO VAIKO. 55




Ewoéva 28 Occlusion - "Evag mipng toixog y@pilel TMv nymTiky mnyn oxd Tov aKpooTi

Avt eivar avtiBeon g un mymrikd dwmepatng wnyns. O oamevbeiog Myxog
«KOAOTITETOY, OAAG OEV KOADTTOVTOL Ol OVOKAGGELS KOL 1] OVTIYNOT, EVO 1] TOLOTNTA TG
KOAOYNG TOPEYEL OTOV EYKEPAAO TANPOPOPIES YLl TV KOTAGKELT TOL TOiXov (gdv elval
TUKVOG, AEMTOC, OTEPEDS, LOAOKOC, KoL TOL AOUTAL). sg

Hyntucdc AmoxAeiopdg(Sound Exclusion): ‘Ecto 611 éva tolyog pe éva dvoryuo (m.y
nopTa) Tomobeteitan ot péomn evog dmpatiov, SNUIOVPYOVTOS V0 SOUATIO HETAED TNG
NYNTIKNG TNYNS Kot Tov akpootr]. H myn kot o axpoatng yopilovrol Kot 6€ avtiv TV
nepintwon  omd Tov T0iyo, GAAG M VTOPEN TOL OVOIYHOTOC EMITPEMEL GTOV NYO Vo
eloayBel 610 dNATIO KO, o€ OpIopEVES BEaeLs, 1 amgvBeiog mopeio peTa&d TG TNyNg Kot
TOV OKPOOTN EIVOL EPIKTN. 53

g QLTHV TNV KOTAGTOON, 0 GUEGOGC NYOG OV KAAVTTETAL, OAAG 1 TTyn propel uoévo
VO HETAOMGEL €vo KPS TGO EVEPYELNG OTO OMUATIO TOV OKPOATH, UEC® TOV
avoiypatog. To m0coostd ovakAdcE®Y TOL YOV TOL YIVETOL GVTIANTTO GTOV OKPOWTH
arnd 10 mepiPdAdov g myng eaptdror and 1o péyebog Tov avoiypatog Kot omd TV
OOGTACT) TG TTNYT OO TO GVOLYUL. sg

To amevBeiog MyNTIKd KOHOL TEPVOVTOG HEG® TOV OVOIYHOTOS, GULUPAAAEL otV
avinymon tov mepiPdriovtog Tov akpoatny. H 6éom tov akpootr umopel va etvar tétola,
7ov €va eUmOO10 v eumodilel v dpeon mopeia amd TV Ty TPOg ToV akpoatn (avtd
Ba pmopovoe va eivar o toiyog mov ywpilel ta 6V0 dwpdTio 1| KATOoo GALO EUTOSI0 TOV
Bpédnke oto SOUATIO TOV OKPOATN). X& QLT TV TEPITTOOTN, VILAPYEL £VOG GLVOVUGHOG
OTOKAEIGU®V (TOV HELOVOLV TOV YO GTO OMUATIO TOV 0KPOOTH) KOl TOPEUTHOIONG (TTOVL
KOADTTEL TN GUECT TOPELDL TOL NYOV). 53
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Ewéva 29 Exclusion - Otav dnpovpyndet £va dvorypa otov toiyo mov ywpilet Tov o and tov akpoary,
n anevbeiog mopeio, o€ opiopéves Béoelc, etvor QK.

Me v ypnon &vog pévo reverb dev vmdpyel Kavévog TPOTOg Vo LIodEyHovv
guotdprra MyMTiKa moAhamAid-repiPairovta (sound Multi-Environment). s

Listener's environment

Stone Corridar

Eurial Chamber

Domed Cavein

Ewéva 30 Me éva reverb, povo 1o mepiBaAlov Tov 0KpOooT LTOPEL VO ATEIKOVIGTEL NYNTIKA.

E&etdalovtag v ewova 30 umopovpe va mopatnpioovpe 6Tl 0 0KPOATNG EYEL TNV
dvvotdtnTo Vo aKovsel povo to mepaiiov tov Domed Cavern kot Ot OA0 TO MYNTIKO
nepPdAlov (soundscape), dSnrodn ta aAAd 000 dwudTior TOV EMKov®VoVV e o Domed
Cavern. s
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[IpocBétovtag otV ekdva tov YO VOGS PAEYOUEVOL TVPGOL GTOV dlddpopo Stone
Corridor ko1 0éAovTiog vo. TPOCOUOUDCOVUE TO MYNTIKO TEPPAAAOV [LE TOV MYO TOL
QAEYOLEVOL TLPGOD, SAMIGTAOVOLLE OTL KATOPYNV £XOVUE TNV omevbeiog Topeia TOL 1YoV
amd Tov PAeyouevo mupcd oto avti tov oakpootn. Emiong o akpoatng 0o aviiAneOet
KAmola avaKAoom NYOL LE TNV OKOLGTIKN 1010TNTO TOV TEPPAALOVTOG TG TNYNG - Stone
Corridor. Tavtdypova o1 NYOl TOL TAPAYOVIOL HEGO GTO TMEPPAALOV TOL OKPOOTN -
Domed Cavern-avokA®vtol amd Toug ToiYovg Tapdyoviag TV 0KOVGTIKN EMLOPACT] TOV
dopatiov-Domed Cavern. O @Aeydpuevoc mupoog Bo cupPAaiel Kot 0vTOG GTNV AVTIYNON
oV dwpatiov-Domed Cavern—, 0Tmg OO PTAVEL GTO dOUATIO (SNAOOT TPOTOTOINUEVOS
amd TG avokAacels Tov dwpatiov-Stone Corridor - 0AAG Kol Amd TOVE TOTYOVE KO TOL
eumodio mov Bo emEUPOLY GE AVTOV). 55

Emopévog onpiovpyeiton ) avdykn dnuovpyiog evog Listener’s environment, mov 0o
amoteAeiton  amd mOAAamAG reverbs mov Oa  dnuUovPYoHV  TOAAOTAL  MYNTIKA
nepPaAlovTa. sg

Me 10 povtého moAAATADV-TEPIPorAdVTOV, Ta TEPParlovTiKd reverbs umopovv va
d00ovv yia moAhamAég Bécelg ko ta filtering effects mov epapuodlovion va kaAdyovv
oWOoTd TOV ameVOEING Kot OVAKADUEVO MYO. sg

Listener's environment

HlE

Stone Corridor

Environment 2

Burial Chamber

Domed Cavern
Envirenment 1

Environment 3

Ewove 31 H ypnon molomlmv reverbs emutpémer v onuovpyio €vOg  PECAICTIKOD MYNTIKOD
nmepPdAlovtoc.

Mo e@appoyn mov ypNoIponotel TeptocoTePa amd Eva reverb pmopel vo mapEyet pio
O PEAAMOTIKOTEPT) EUTEPiD, KAVOVTOC SUVATH TNV GLAAOYT OKOLGTIKMOV TATPOPOPLDYV
amd OA0 TO NYNTIKO TEPIPAALOV. 55




Exto¢ amd to moAlamAd reverbs, mpénel n epappoyn va eival oe B€on va Bécel TV
katevBouvtikotTa Tov KABe reverb. Edv to amoteléopata and kabe mepiPariiovtikn
eMiOpaon 1OV reverb TOPOLGIUGTOVV OVOUEUEIYHEVE KOl  OHOIOMOPQO YOP® Omd TO
KEPAAL TOV aKpoatr, dev Ba vEapyel kamoto vonua. Ov mpdobeteg TANPOPOPieS TOL
TOPAYOVTAL OO TNV TPOGOUOIMGT TOV JUPOPETIKAOV OKOVCTIKAOV TEPPAAOVTOV lval
eEapetikd 0HoKoA0 va dlakplfody. Avtd emiTuyydveTol e panning TV TEPPAAALOVTOV.
58

Otov 0 0KkpoOTNG OKOVEL TOV ATEIKOVIGUEVO» MY0 amd TEPPAAAOVTA EKTOG OO TO
oo Tov, M Béom KAbe e€wTepkol mEPIPAALovTog Tpémel va. vtodeyBel. o avtdv TOV
Aoyo, 1o Effects Extension’s EAX Reverb effect mepilapfdver 11g mapapétpovg mov
EMTPEMOVLY O [ €Qoppoyn vo 0Béoel v KatevBuviikn] panning TOV OPYIKOV
avTOvVOKAGGE®V Kot TG HeTémelto  avinynoels (amdxion-aAroiwon). Avtég ot
TOPAUETPOL panning €AEYYOLV Kol TNV OVTIANTTN KatevBuvon Kol TNV «omoKAlon-
aAlolwon» TV  avtavokAdcewv Kot TG avinynons. O éheyyog «omoxkAicewv-
OALOLDOEMVY EMTPENEL TNV UETOPOAN oo TIG O1dvTEG TEPIPAAAOVGES OVOKAAGELS, OTIC
OVOKAAGELG TOV GTPEPOVTOL GE L0 ETAEYUEVT] KOTEVOVLVO. 55

This ! i |

environment | ;
reaches the { 4 \
listener O \ This

mgzzg:a?'& l { - envirenment
-~ reaches the

listener
through the
adjoining wall

Ewova 32 Navigating environments.

Me tov K0BOPIGHO AVTOV TOV TAPOUETPOV GE TPAYUOTIKO ¥POVO Kot TNV UETAPOAN
TOV  EMEEEPYAGILOV MOV, WITOPOVUE VO LITOVONGOLUE o Katevbvvorn kot pio
amOGTOCT), TOV APOPOVV TO AVTIGTOLYO TEPPAALOV TOV OKPOOTY. 55




5.2 Baoikn Aoun kai lNepiopiouoi

Mo v meprypaen tov Tprodidotatov NynTkod ywpov OpenAL (extodg amd ta
Baocwd avtikeipeva tov mopnva AL, mov Mon €xovpe Ogl) lGdyovTal dAPOpa VEQ
avtikeipeva péco tov EFX. Ovclaotikd 1o EFX eiodyetl véeg mapapétpoug (LEGH TV
véwv objects) yia Ta 101 vdpyovta objects g OpenAL g

Auxiliary Effect Slot: 'Eva Auxiliary Effect Slot object oavtmpocwmedel éva Auxiliary
Slot, mov mepiéyetl éva effect mov pmopel va avapyBel pe tov Mo amd To EMAEYHEVA
Sources. O tOHmog Tov effect kol 0 OPIGUOC TOV YAPOKTNPIOTIKOV TOL ETOPOVLY GTNHV
enefepyaocia, kabBopilovror and Effect Objects mov tomobetovvtan oto Auxiliary Effect
Slot. s

Effect Objects Ta Effect objects amoteAovvtal omd TIg TAPAUETPOVS TOV ATOLTOVVTOL Y10,
va koBopicovv éva Auxiliary Effect, dnA. tov tomo effect (reverb, chorus, k.Am.) kot T1g
TIEG Y10 KAOE o amd TIc mopapéTpous mov eAEyyovv to effect. s

Filter Objects:Ta filter objects mepi€yovv TIc TAnpoopieg yio va Eva filter.Aniadn tov
tomo tov filter(low-pass, high-pass, k.A) Kot T1g TIREG Yo KAOE o omd TG TOPAUETPOVE
mov eAéyyovv 1o filter(cut-off K.A.w). Mmopohv va ypnoomomBovv yia va erhtpépovv
10 amevbeiog MMTkd KOUA Tov Source 1 va ypnoiomomBovy Yo va GIATPAPOVY  TOV
Nyxo mov otéivetal oe omotodnmote Auxiliary Effect Slots. sg

To ocvykekpévo API drabétel Opwg Evav PLeYGAO TEPLOPIGUO TOVL OMULIOVPYEITOL OO
10 hardware tov KGBe YpNoOTN. ALMPOPETIKEG KAPTEG NYOL UTOPOLV Va LTOGTNHPIEOLV
dpopetikovg tomovg effects ko filters, evd avdAioyog eivor kor o aplBudg tov
Auxiliary Effect Slot, mov pmopotv va ypnoipomombouv. s

O ovykekpévog meplopiopdg mapépyetor oand to EAX (Environmental Audio
Extensions) mov 01a0étel n kdpta Nyov tov ypnot. To EAX sivon pia teyvoroyio mov
avonTOooeTol amokAeloTikd amd v Creative Labs. Ot kawvovpyleg kapteg g Creative
vrootnpilovv EAX 5.0, eved mAéov Bewpeiton standard yia OAeg Tig képteg Myov to EAX
2.0. 58,60,61

DEVELOPERS  BLAmiL|

ADVANCED D : BLASTER

Ewéva 33 EAX - Environmental Audio Extensions.

Ot dpopég oTIg duvatdTTEG €VOG GLuaTNUATOG oL vrootnpilet EAX 5.0 pe éva
ocvotnua mov vrootpiler EAX 2.0, eivon peydiec. Mo tomomompévn kdpto fxov evog
ypNotn cvvnBwg vrootnpilet EAX 2.0, éva reverb effect kot éva Low Pass filter, evod
TavtoOYpova vrootnpilel v dnpovpyia evog povo Auxiliary Effect Slot ko, mpopoavmg,
Ba umopet va toroBetn el oe kbBe Source Eva povo Auxiliary Effect Slot. 55604




Elvar mpogavég 6t péoa and 1o ovykekpévo AP, povo ypnoteg mov dabétovy to
tedevtaio poviého g Creative Oo pmopodv vo €0V ML PECAISTIKY] MYNTIKY
TPOGOUOI®GN TOV MYNTIKOV YDPOov, OT®MS ot avarapiotator ond 10 EFX . 5606

O mportog kot mo Pacwodg Ereyyoc yuwo. vmootnpiEn tov EAX Eexwvder kotd to
Initializing evog mpoypappatog. Apov avorytet éva device, umopet va yivel gpmdtnon yio
10 av To ovykekpyévo device vmootnpilel v enéktaon ALC ALC _EXT EFX s

if (alcIsExtensionPresent (pDevice, "ALC EXT EFX") == AL TRUE) {
printf ("EFX-EAX Extension found!\n");
}

else {

printf ("EFX-EAX Extension No found!\n");

2V mepinTmon Tov 1 VIO dev emoTpéyel AL TRUE, kopio amoAdTmg Asttovpyio
tov EFX API dgv vootnpileton amd v kGpTa 1¥0L TOV YPNOTH. TNV TEPIMTOGCT TOV
emotpéyet AL TRUE opwopéveg f 0ieg ot Asttovpyieg g EFX vroompilovon
(avdroya pe tnv ékdoon g EAX mov vmoompilel n kdpta xov tov ypnotm).

H OpenAL mapéyet avtioTorec eVIOAES EpDTNONG Kot Yia TV €kdoomn tov EAX mov
vrootnpilel N KAPTO NYOV. 553536

if (alcIsExtensionPresent ("EAX2.0") == AL TRUE) {
printf ("\nEAX2.0.........ciuiiuiininn.. Yes");

}

Opwg n mnpoeopia €kdoong tov EAX oe moAAég mepumtdoelg dev ivor apkeT.
I'vopilovtag v ékdoom tov EAX mov dwabétetl o ypriotng yvopilovue amid tnv £Kdoom
OV OVOQEPEL O KATAGKELOAOTNG OTL SLOBETEL, OAAGL TOALES KAPTES YOV, OVAAOYQ LE TNV
KOTOOKELY] TOVE, VIOGTNPILOVV EAMTIAOC TIC EKOOCELG TOV TOPEXOVV 1) TOPEXOVY KATOLEG
Aertovpyieg TG emOUEVNG EKOOONG s5. 35,36, 60

Mmopovpe vo amo@OYOLUE OVTIV TNV GUYXLOT  Ypnoonowwvtag to Error System
™m¢ OpenAL, kdtt mov ocvviotator ko and 1o OpenAL API. Otav to ALC EXT EFX
vrootpileton ko pia Aettovpyia EFX mpokaAiéoel éva AL Error, 10te Bewpeitar un
VTOGTNPIEIUN 1) GLYKEKPIUEVT] AELTOVPYIO OO TNV KAPTO NYOV. sg. 3536, 60
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To initialize g EFX dnuovpysitan and tov mpoypappatiot). To API mapéyet
functions ™™g HOPONG : s

/* Create Effect objects. */
typedef void ( cdecl *LPALGENEFFECTS) ( ALsizei n, ALuint* effects);

[Ipwv ypnopomomBei omowadnmote evtodn g EFX, mpénel va mpaypotomomdei n
e€ng dndikacia yuo 1o kée object mov TpoKeLTOl va xpnoomomOel: s

// Effect objects
LPALGENEFFECTS alGenkEffects = NULL;

/* Get the Effect Extension function pointers */
alGenEffects=( LPALGENEFFECTS) alGetProcAddress ("alGenEffects");

/* Check function pointers are valid */
if (! (alGenEffects))
return;

Enopévmg petd to Initialize g AL kon epdcov embBopeiton n yxpnion g EFX, npénet
va ekTeAeitan o cuvaptnon mov o Tepiéyet OAeg TiC eviorés e EEX:'

// Effect objects

LPALGENEFFECTS alGenEffects = NULL;
LPALDELETEEFFECTS alDeleteEffects = NULL;
LPALISEFFECT allsEffect = NULL;
LPALEFFECTI alEffecti = NULL;
LPALEFFECTIV alEffectiv = NULL;
LPALEFFECTF alEffectf = NULL;
LPALEFFECTFV alEffectfv = NULL;
LPALGETEFFECTI alGetEffecti = NULL;
LPALGETEFFECTIV alGetEffectiv = NULL;
LPALGETEFFECTF alGetEffectf = NULL;
LPALGETEFFECTFV alGetEffectfv = NULL;

//Filter objects

LPALGENFILTERS alGenFilters = NULL;
LPALDELETEFILTERS alDeleteFilters = NULL;
LPALISFILTER allIsFilter = NULL;
LPALFILTERI alFilteri = NULL;
LPALFILTERIV alFilteriv = NULL;
LPALFILTERF alFilterf = NULL;
LPALFILTERFV alFilterfv = NULL;
LPALGETFILTERI alGetFilteri = NULL;
LPALGETFILTERIV alGetFilteriv = NULL;
LPALGETFILTERF alGetFilterf = NULL;
LPALGETFILTERFV alGetFilterfv = NULL;

"' To ovykexpévo tufpo kddika Tpoépyetat amd to OpenAL SDK —Example EnumerateEFX
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// Auxiliary slot object

LPALGENAUXILIARYEFFECTSLOTS alGenAuxiliaryEffectSlots = NULL;
LPALDELETEAUXILIARYEFFECTSLOTS alDeleteAuxiliaryEffectSlots = NULL;
LPALISAUXILIARYEFFECTSLOT allsAuxiliaryEffectSlot = NULL;
LPALAUXILIARYEFFECTSLOTI alAuxiliaryEffectSloti = NULL;
LPALAUXILIARYEFFECTSLOTIV alAuxiliaryEffectSlotiv = NULL;
LPALAUXILIARYEFFECTSLOTFEF alAuxiliaryEffectSlotf = NULL;
LPALAUXILIARYEFFECTSLOTFV alAuxiliaryEffectSlotfv = NULL;
LPALGETAUXILIARYEFFECTSLOTI alGetAuxiliaryEffectSloti = NULL;
LPALGETAUXILIARYEFFECTSLOTIV alGetAuxiliaryEffectSlotiv = NULL;
LPALGETAUXILIARYEFFECTSLOTF alGetAuxiliaryEffectSlotf = NULL;
LPALGETAUXILIARYEFFECTSLOTFEV alGetAuxiliaryEffectSlotfv = NULL;

ALboolean ALFWIsEFXSupported () {
ALCdevice *pDevice = NULL;
ALCcontext *pContext = NULL;
ALboolean bEFXSupport = AL FALSE;

pContext = alcGetCurrentContext() ;

pDevice = alcGetContextsDevice (pContext);

if (alcIsExtensionPresent (pDevice, (ALCchar*)ALC EXT EFX NAME)) {

// Get function pointers

alGenkffects =(LPALGENEFFECTS)alGetProcAddress ("alGenEffects");
alDeleteEffects=(LPALDELETEEFFECTS)alGetProcAddress ("alDeleteEffects");
alIsEffect=(LPALISEFFECT )alGetProcAddress ("allsEffect");

alEffecti = (LPALEFFECTI)alGetProcAddress ("alEffecti");

alEffectiv = (LPALEFFECTIV)alGetProcAddress ("alEffectiv");
alEffectf = (LPALEFFECTF)alGetProcAddress ("alEffectf");

alEffectfv = (LPALEFFECTFEV)alGetProcAddress ("alEffectfv");
alGetEffecti = (LPALGETEFFECTI)alGetProcAddress ("alGetEffecti");
alGetEffectiv = (LPALGETEFFECTIV)alGetProcAddress ("alGetEffectiv");
alGetEffectf = (LPALGETEFFECTF)alGetProcAddress ("alGetEffectf");
alGetEffectfv = (LPALGETEFFECTEV)alGetProcAddress ("alGetEffectfv");
alGenFilters = (LPALGENFILTERS)alGetProcAddress ("alGenFilters");
alDeleteFilters =(LPALDELETEFILTERS)alGetProcAddress ("alDeleteFilters");
allsFilter = (LPALISFILTER)alGetProcAddress ("allIsFilter");
alFilteri = (LPALFILTERI)alGetProcAddress ("alFilteri");

alFilteriv = (LPALFILTERIV)alGetProcAddress ("alFilteriv");
alFilterf = (LPALFILTERF)alGetProcAddress ("alFilterf");

alFilterfv = (LPALFILTERFV)alGetProcAddress ("alFilterfv");
alGetFilteri = (LPALGETFILTERI )alGetProcAddress ("alGetFilteri");
alGetFilteriv= (LPALGETFILTERIV )alGetProcAddress ("alGetFilteriv");
alGetFilterf = (LPALGETFILTERF )alGetProcAddress ("alGetFilterf");
alGetFilterfv= (LPALGETFILTERFV )alGetProcAddress ("alGetFilterfv");

alGenAuxiliaryEffectSlots=(LPALGENAUXILIARYEFFECTSLOTS)
alGetProcAddress ("alGenAuxiliaryEffectSlots");

alDeleteAuxiliaryEffectSlots=(LPALDELETEAUXILIARYEFFECTSLOTS)
alGetProcAddress ("alDeleteAuxiliaryEffectSlots") ;
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alIsAuxiliaryEffectSlot=(LPALISAUXILIARYEFFECTSLOT)alGetProcAddress (
alAuxiliaryEffectSloti=(LPALAUXILIARYEFFECTSLOTI)alGetProcAddress (
alAuxiliaryEffectSlotiv=(LPALAUXILIARYEFFECTSLOTIV)alGetProcAddress (
alAuxiliaryEffectSlotf=(LPALAUXILIARYEFFECTSLOTF)alGetProcAddress (
alAuxiliaryEffectSlotfv=(LPALAUXILIARYEFFECTSLOTFV)alGetProcAddress (
alGetAuxiliaryEffectSloti=(LPALGETAUXILIARYEFFECTSLOTI)alGetProcAddress (
alGetAuxiliaryEffectSlotiv=(LPALGETAUXILIARYEFFECTSLOTIV)
alGetAuxiliaryEffectSlotf=(LPALGETAUXILIARYEFFECTSLOTF)alGetProcAddress (

alGetAuxiliaryEffectSlotfv=(LPALGETAUXILIARYEFFECTSLOTFV)

return bEFXSupport;

}

/* Check function pointers are valid */

"allsAuxiliaryEffectSlot");

"alAuxiliaryEffectSloti");
"alAuxiliaryEffectSlotiv");
"alAuxiliaryEffectSlotf");
"alAuxiliaryEffectSlotfv");
"alGetAuxiliaryEffectSloti");

alGetProcAddress ("alGetAuxiliaryEffectSlotiv");

"alGetAuxiliaryEffectSlotf");

alGetProcAddress ("alGetAuxiliaryEffectSlotfv");

(alGenEffects && alDeleteEffects && allsEffect &&
alEffecti && alEffectiv && alEffectf && alEffectfv &&
alGetEffecti && alGetEffectiv && alGetEffectf &&
alGetEffectfv && alGenFilters && alDeleteFilters &&
alIsFilter && alFilteri && alFilteriv && alFilterf &&
alFilterfv && alGetFilteri && alGetFilteriv &&
alGetFilterf && alGetFilterfv &&alGenAuxiliaryEffectSlots
&&alDeleteAuxiliaryEffectSlots && allsAuxiliaryEffectSlot
&& alAuxiliaryEffectSloti && alAuxiliaryEffectSlotiv &&
alAuxiliaryEffectSlotf && alAuxiliaryEffectSlotfv &&
alGetAuxiliaryEffectSloti && alGetAuxiliaryEffectSlotiwv
&& alGetAuxiliaryEffectSlotf &&
alGetAuxiliaryEffectSlotfwv)

bEFXSupport = AL TRUE;

O AOYog mov M cuykekpluévn Asttovpyia dev ektedeitanl ecmtepkd péca oto API dev
otevkpwviletor. ITiBavotata oe emdueveg exdodoelg ™g OpenAL m ocvykexpiuévn
Aertovpyio vo ekTEAEITOL ECOTEPIKA.

EAX ADVANCED HD J /i 4
in PC GAMING - \\ N7

Ewéva 34 EAX - Environmental Audio Extensions.

Total Audio Immersion




5.3 Effect Objects

Ta Effect objects givon avtikeipeva mov mepi€yovv tig mAnpopopieg tov audio Effects.
"Eva Effect object amobnkevetl Tov tomo effect kot Evav KaT@AOY0 TYHOV KOL TAPAUETPOV
vl to ovykekpuévo effect. sg

Ta Effect objects donpiovpyodvtar and v epappoyn ypnowonowwvrag alGenEffects
Kot oypdpovtor amd v gpapuoyn ypnowonoiwdvtag alDeleteEffects. H Aettovpyia
glva 101 pe avtv TG Onovpyiag omotovormote OpenAL object. s

ALuint Effect; //Effect Object
//Generate 1 Effect Object
alGenEffects (1, &Effect);

// Delete 1 Effect Object
alDeleteEffects (1, &Effect);

Xmv ovvéyxewr pmopel vo yivel €Aeyyog Yo TO dvV TO OULYKEKPIUEVO Gvouo
avtikelévov etvan éva £ykvpo ovopa evog Effect object. sg

AlLboolean allsEffect( ALuint effect);
Metd and v onuovpyia evog Effect object,  epappoyn npénet vo mel moov THmo

Effect 0éler va amoBnkevoel oto cvykekpipuévo Effect object mov onuiovpynoe. Avto
emtvyydveral péow g wotntog AL EFFECT TYPE. g

DEFAULT

Omnotoconmote amd
AL EFFECT TYPE ToVG dBEGILOVG AL EFFECT NULL
tomovg effect

Ot dwBéopot tomor effects givan :

AL_EFFECT_TYPE HEPITPA®H

AL _EFFECT NULL NULL
AL EFFECT REVERB Reverb
AL EFFECT CHORUS Chorus
AL _EFFECT DISTORTION Distortion
AL _EFFECT ECHO Echo
AL _EFFECT FLANGER Flanger
AL _EFFECT FREQUENCY_SHIFTER Frequency Shifter
AL _EFFECT VOCAL MORPHER Vocal Morpher
AL _EFFECT PITCH_SHIFTER Pitch Shifter
AL EFFECT RING MODULATOR Ring Modulator
AL EFFECT AUTOWAH Autowah
AL_EFFECT _COMPRESSOR Compressor
AL _EFFECT EQUALIZER Equalizer




Onwg €xel mpoavaeepbel dev elvar dwbéopor 6ot ot tomor Effects oe OAeg Tig
KOPTEG NYOL KO EMOUEVMC KOt TNV TomoBétnon evog Effect mpémel va yiveton €Aeyyog
CQAALLOTOGss

alEffecti (Effect, AL EFFECT TYPE, AL EFFECT REVERB);

if (alGetError () == AL NO_ ERROR) {
printf ("Reverb Effect supported\n");
}
else {
printf ("Reverb Effect not supported\n");
}

Av 1 owdkacio avtn emtoyel, To cvykekpiuévo Effect Object Name (Effect) Oa
nepéyel éva tomo Effect (AL EFFECT REVERB) kot tavtdypova Bo mepiéyel OAeg Tig
TOPAUETPOVS TOL cuykeKpEvov Tomov Effect, otic mpokabopiopévec default Typéc Toug.
58

I"oa to reverb o1 mapdpeTpot avtol givan :

ONOMA TIMEX DEFAULT
AL REVERB_DENSITY [0.0, 1.0] 1.0
AL REVERB_DIFFUSION [0.0, 1.0] 1.0
AL REVERB_GAIN [0.0, 1.0] 0.32
AL REVERB_GAINHF [0.0, 1.0] 0.89
AL REVERB_DECAY TIME [0.1, 20.0] 1.49
AL REVERB _DECAY HFRATIO [0.1, 2.0] 0.83
AL REVERB_REFLECTIONS GAIN [0.0, 3.16] 0.05
AL REVERB_REFLECTIONS DELAY [0.0, 0.3] 0.007
AL REVERB_LATE REVERB_GAIN [0.0,10.0] 1.26
AL REVERB_LATE REVERB DELAY [0.0, 0.1] 0.011
AL REVERB_AIR_ABSORPTION GAINHF [0.892,1.0] 0.994
AL REVERB_ROOM ROLLOFF FACTOR [0.0. 10.0] 0.0
AL REVERB_DECAY HFLIMIT ‘XLL—F{?RLSE’ AL TRUE

Ot mopdpetpor O wv tov Effects, kabmg kot ou default tipég tovg, mapatifevrarl oto
[Tapdptnua 1 TIINAKAX 3.2 EFX Define Values
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Xpnowonowwvtag v cvvaptnon tov Effect mov akoAovBohv Tovg yevikovg Tumovg
™m¢ AL, pmopodpue va avachHpovpe po T 1 vo 06ovpe ol Kovovpylo TIUN G€ pid
napapetpo evog Effect. s s

void al{Object}{n}{if}{v}(ALuint objectName, ALenum paramName, T values );
void alGet{Object}{n}{if}{v} (uint objectName, enum paramName, T values);
Enopévmg ypnoonoiwvrog v ovvaptnon alEffectf mov 0éter po floating point

napapetpo evog Effect object, pmopodpie va petafdrovpe yio mopdaderypo to Decay Time
tov Reverb otnv tyun 20, mov yopaxtnpilel éva peydho doUdTLo. sg

alEffectf (Effect, AL REVERB DECAY TIME, 20.0f);

2mv ovvéyela 1o ovykekpipévo Effect Object pmopet va cuvoebet pe omorodnmote
Auxiliary Effect Slot, 6nmg avapépetar 6To vTokePAioilo Tov Teptypdpel Ta Auxiliary
Effect Slots. s
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5.4 Filter Objects

Ta Filter objects elvar avtikeipeva mov mepiéyovv T1g TAnpoeopieg Twv audio Filters.
"Eva Filter object amofnkevetl tov tomo Filter kot évov katdAoyo TGOV Kol TOPAUETPOV
v to ovykekpuévo Filter. s

Ta Filter objects onpiovpyodvtatl amd v epoppoyn, ypnoporowwvrog alGenFilters
Kot olaypdeovtol amd v gpapuoyn, ypnowomoidvrag alDeleteFilters. H Aettovpyia
glva 101 pe oty TG Onovpyiag omotovormote OpenAL object. s

ALuint Filter; //Filter Object
//Generate 1 Filter Object
alGenFilters (1, &Filter);

// Delete Filter

alDeleteFilters (1, &Filter);

Xmv ovvéyxewr pmopel vo yivel €Aeyyog Y TO dvV TO OLYKEKPIUEVO Gvouo
avTiKeévov gtvan éva £ykvpo dvopa evog Filter object. sg

ALboolean allsFilter( ALuint filter );

Meta ™ onuovpyio éva Filter object 1 epappoyn mpénel va mel molov tomo Filter
0éler va oamobnkedoel oto ovykekpyévo Filter object mov dmuovpynoe. Avtd
emrvyydverol péow g W0t Tag AL FILTER TYPE. 53

DEFAULT

Onoloconmote and
AL FILTER TYPE ToVg SLabéaong AL FILTER NULL
tomovg Filter

Ot dwBéotpot tomot Filters elvan :

AL_EFFECT_TYPE HEPITPA®H

AL FILTER _NULL NULL
AL FILTER_LOWPASS Low Pass
AL FILTER HIGHPASS High Pass
AL FILTER BANDPASS Band Pass

Onwc &xel mpoavagepOel dev eivan drabéoor 6Aot or Tomot Filter oe dheg T1g KbpTEG
Nyov kol emopéves mpémel katd tnv tomobétnom evog Filter va yivetar €leyyog
GOAALOTOCss

alFilteri(Filter, AL FILTER TYPE, AL FILTER LOWPASS) ;

if (alGetError () == AL NO_ ERROR) {
printf ("\n Low Pass Filter supported ");

}
else(
printf ("\n Low Pass Filter not supported ");

}




Av n dwdwooio avty emtoyel, to ovykekpyévo Filter Object Name (Filter) 6Oa
nepéyel éva tomo Filter (AL FILTER LOWPASS) kot tavtdypova Oa mepiéyel OAeg TIC
TOPOUETPOVG TOV GLYKEKPIEVOL TUTTOL Filter otig mpokabopiopéveg default Tipéc toug. s

Ot mopdpeTpot avtot givan :

DEFAULT

Lowpass parameters

AL LOWPASS GAIN [0.0, 1.0] 1.0
AL _LOWPASS GAINHF [0.0, 1.0] 1.0

Highpass Parameters

AL HIGHPASS GAIN [0.0, 1.0] 1.0
AL HIGHPASS GAINLF [0.0, 1.0] 1.0

Bandpass Parameters

AL _BANDPASS_GAIN [0.0, 1.0] 1.0
AL _BANDPASS_GAINLF [0.0, 1.0] 1.0
AL BANDPASS_GAINHF [0.0, 1.0] 1.0

[Tpéner va onuewmbel 6t1 oty ékdoon 1.1 g OpenAL, av Kot mapéyovtal ot TYHES
vw to. High Pass kot Band Pass Filter, dev givor akdpo dwabéoya. [ToAld onueio tov
ovykekpipévov API eivan oe avémruén avtiv v mepiodo Kol ovopEVOvIOL Vo
AELTOVPYNOOVV OE EMOUEVEG EKOOGELGS. 53

Emopévog av Béhape va petafdiovpe t1g Tyég Tov ovuykekpiuévov Filter Object
Name (Filter), Oa ypnoiponorodcape tov akd6A0v00 KdOOKA :

alFilterf(Filter, AL LOWPASS GAIN, 0.5f);
alFilterf (Filter, AL LOWPASS GAINHF, 0.5f);

H oAdayn tov tipudv pog mopapétpov evog Filter Object, apdtov €xet ouvdedel pe
éva. Source, dev €yel emumtdoelg oto Source. o v evnuépwon tov Filter mov
xpPNoonoleiton amd £vo Source [l EPAPLOYT TPEMEL VO EVILEPADGEL TIC TOPAUETPOVS
evog Filter Object kot émerta vo 10 ETAVAGLVOIEGEL GTO Source. sg

Ta Filter objects pmopovv va ypnotporomnBovv pe 400 OOPOPETIKOVG TPOTOVS, Vi
QW Tpdpovv éva Source M va GIATPAPOVY OWTO TOL OTEAVETOL amd To Source o€ éva
Auxiliary Effect Slot. 53




Ortav éva Filter object sivor cuvdegpévo pe €va Source wg Direct Filter (pue v
wiwmta AL DIRECT FILTER), to guAtpdpioua epopudletoar oto dupeco (dry) onua
Tov ovykekpuévov Source povo. Eivar mpogovég 01t 1 cvykekpipuévn Agttovpyia
mpaypatomoleiton apov Evag buffer £yxel cuvoebel oto cuyKekpLéEvo Source. s

DEFAULT

AL DIRECT FILTER Filter ID AL _FILTER NULL

//To attach Filter ‘Filter’ to Source ‘Source’:
alSourcei (Source, AL DIRECT FILTER, Filter);

//To remove a Filter from Source ‘Source’:

alSourcei (Source, AL DIRECT FILTER, AL FILTER NULL);

Otav éva Filter object ocvvoéeton pe éva Source cav Auxiliary Send Filter (ue v
wwmta AL AUXILIARY SEND FILTER), 10 @uitpdpicpo epoppoletal 610 ofua
mov otélvetar oto Auxiliary Effect Slot, émwg avapépetor 610 VTOKEPAANO T®V
Auxiliary Effect Slot. 5

DEFAULT

AL AUXILIARY SEND FILTER Filter ID AL FILTER NULL

alSource3i (Source, AL AUXILIARY SEND FILTER, EffectSlot[O0],0, Filter);
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5.5 Auxiliary Effect Slot

Ta Auxiliary Effect Slots eivon ovclactikd Auxiliary Slots yia too DSP (Digital Signal
Processing) Effects. TomoBgtovvtor 6to téA0g TG eneEepyaciag GNUATOG TOV GNUAIVEL
ot M output pag Auxiliary Effect Slot otéhveton kKatevBeiov 6to TeEAMKO output mix. sg

To Auxiliary Effect Slots onuovpyodvtor amd v €QoapUOY| YPNOLOTOUDVTOG
alGenAuxiliaryEffectSlots, kot dwoypdeoviar amd TNV €QOPUOYN (PTCLLOTOUDVTOG
alDeleteAuxiliaryEffectSlots. H Aettovpyia elvar 101 pe avtiv g onuovpyiog
omotovdnmote OpenAL object. 5

ALuint EffectSlot;

//Generated Auxiliary Effect Slots
alGenAuxiliaryEffectSlots (1, &EffectSlot);
//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots (1, EffectSlot);

H EFX odev emiPdiier omolaonmote Opla otov apBud Auxiliary Effect Slots mov
umopovv vo  dnuovpynbovv. Mo gpappoy] OUm®C TpEmel vo. avapeivel Ot ot
SlapopeTikéG Kapteg Nyov Ba vrootnpilovv dapopetikd apBud Auxiliary Effects Slots.
O ap1Buog towv Auxiliary Effect Slots mov vroompilet o kapto Myov evromiletan Otov
{nmoOel and v epapuoyn va onuovpyel éva mpaypoatikd peydho opud Auxiliary
Effect Slots, 6mwg aivetal 6Tov kMoK ToL 0KOAOVOEL: 55

ALuint EffectSlot[120] = { 0 };//Test Auxiliary Effect Slots
ALuint Loop;

//Try to create 120 Auxiliary Effect Slots
alGetError();//Clear AL error code
for (Loop = 0; Loop < 120; Loop+t+) {

alGenAuxiliaryEffectSlots (1, &EffectSlot[Loopl);

if (alGetError() != AL NO ERROR)

break;

}
printf ("\n\n Device supports %d Auxiliary Effect Slots\n", Loop);

[MoMamAd Sources pmopovv va oteilovv oto idto Auxiliary Effect Slot, wotdco
vdpyovv mepropiopoi otov apBud tov Auxiliary Effect Slots mov upmopel va
ypnoonomoset tavtdypova éva Source. O apBudc twv Auxiliary Effect Slots mov
pmopel va xpnolponooel €vo. Source UmOopEl vo. EVTOMIGTEL YPNOLUOTOLOVTOS TNV
ALC_MAX AUXILIARY SENDS: sg

ALint Sends;//Auxiliary Send per Source

//Test max auxiliary send per source
alcGetIntegerv (pDevice, ALC MAX AUXILIARY SENDS, 1, &Sends);
printf ("Device supports %$d Auxiliary Sends per Source\n", Sends);
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Ta Effects poptdvovton ota Auxiliary Effect Slots cuvoéovtag ta Effect Objects ota
Auxiliary Effect Slots. Méow g ovvaptnong alAuxiliaryEffectSloti n cuvapnon avt
akoAoLOEL TNV YEVIKT HOPON T®V cuVAPTHGE®V TNG ALsg 35

void al{Object}{n}{if}{v}(ALuint objectName, ALenum paramName, T values );

ALvoid alAuxiliaryEffectSloti( ALuint auxiliaryeffectslotName, ALenum param,
ALint iValue);

Enopévmg, otav 0éhovpe va cuvoécovpe éva Effect Object oe éva Auxiliary Effect
Slot, umopovpe va YPNOUOTOMGOVLE TNV TOPAKAT® YPOLLU KOO, : sg

alAuxiliaryEffectSloti (EffectSlot[0], AL EFFECTSLOT EFFECT, Effect)

if (alGetError () == AL NO ERROR)
printf ("Successfully loaded effect into effect slot\n");

To Effect Object amoOnkevel tov tomo tov effect kabBmg Kot TIg TYES Yoo OAES TIC
napopétpovg tov ovykekpyévov effect. Otav éva Effect Object cuvoéeton pe éva
Auxiliary Effect Slot, évag éAeyyog TporyLOTOTOLEITON Y10l TO OV O GLYKEKPIUEVOS TOTTOG
effect &ye1 MO @optwOel otov Auxiliary Effect Slot. Av dy1, 10 cvykexpiuévo effect
eoptoveton oto Auxiliary Effect Slot. s

Mol ovvoebet 1o effect oto Auxiliary Effect Slot, ot mapdpetpot yia to effect (mov
amodnkevetanr oto Effect Object) Ba epappoctodv oto mpaypatikd device effect tng
Kaptog Nyov. Kabe epappoyn npénet va eAEYEEL av 1) Aettovpyio cuVOESNC ivat ETLTLYTG.
Eneidn opiopéves kapteg Nyov pmopel vo S1004TouV mEPLOPIGHOVS GTOVG TOPOLS TOVC,
avtd onpaivel 6Tt pmopel vo punv pmopovv 6iot ot tomor Effect va goptwbodv oe
Auxiliary Effect Slots. s

H aAlayn pag mopapétpov oto Effect Object, apotov éxet ouvdebel pe 1o Auxiliary
Effect Slot, oev €yxel enidopaom oto Auxiliary Effect Slot. ['a v evnuépwon tétoimv
AALOYDV [0 EQAPUOYT TIPETEL VO, EVNUEPDGEL TIG TTapapétpovg evog Effect Object xan
énerta va emavacvvoéoel To Effect Object oto Auxiliary Effect Slot. s

Mo va eléyEovpe av éva cvykekpiuévo dvopo Auxiliary Effect Slot eivat éva éykvpo
Auxiliary Effect Slot, exteAovpe TV mopokdt® eVIOAn:

ALboolean allsAuxiliaryEffectSlot( ALuint auxiliaryeffectslotName);

["a va amoovvdebetl éva Effect and o Auxiliary Effect Slot, n epappoyn pmopet va
ouvvdéoet 1o kevo Effect object

alAuxiliaryEffectSloti (EffectSlot[0],AL EFFECTSLOT EFFECT,AL EFFECT NULL)




M epappoyn pmopel va eAéyEet o output gain pog Auxiliary Effect Slot. H tiun
unoév (0) ioodvvapet oe Kieiowo tov Auxiliary Effect Slot. s

DEFAULT

AL EFFECTSLOT_ GAIN 0.0 éog 1.0 1.0

/* Set Aux Effect Slot Gain to 0.5*/
alAuxiliaryEffectSlotf (EffectSlot[0], AL EFFECTSLOT GAIN, 0.5f);

Eniong eivar dvvatdv va pvBuiotel av to Auxiliary Effect Slot Object 0o otédver
avtopateg pubuioels Paciopéveg otic PLOIKEG BECELS TV sources Kat Tov listener. Avtr|
N Wwiotra wpénet va emtponel 6tav por pappoyn embopet va xpnoYLOTOmcEL Eva
reverb effect yia va piun0ei to mepipdAiov mov mepiBdiier évav listener 1 éva chHvoro
otd sources. sg

DEFAULT

AL TRUE

AL EFFECTSLOT_AUXILIARY _SEND AUTO AL FALSE

AL TRUE

/* Set Aux Effect Slot Send Auto flag to true */
alAuxiliaryEffectSloti (EffectSlot[0],AL EFFECTSLOT AUXILIARY SEND AUTO,AL TRUE);

‘Evag Source pmopel va pvBuctel €161 ®ote vo OTEAVEL TO TEPLEYOUEVO TOV OF
Auxiliary Effect Slot Object. H p0Ouion avt) emrtoyydveronr pécm tng 1010TnT0G
AL AUXILIARY SEND FILTER. H cvuykekpipévn 1310Tnto ¥pnCIULOTOLEITOL Kot Yio
Vv amootoAn filter oto Auxiliary Effect Slot Object.

DEFAULT

AL AUXILIARY_ SEND FILTER Filter ID AL FILTER NULL

Etvor mpoavég O6tL mpv amd v ovykekpluévn Asrtovpyia mpémel va €yl yivel
gpmtnomn ywo tov apBpd tov Auxiliary Effect Slots, mov pmopei va ypnoylomomcet
TOVTOYPOVA EvoL Source, OTMS OVAPEPETOL TOPOUTAV®. sg

[Ma va dapopedcovpe évav Source vo oteilel o éva Auxiliary Effect Slot yopic
outpdpopo  (ypnotpomowwvtog auxiliary send 0), ypnolpomolodue TV TOPAKATO
EVIOM: s

alSource3i (Source, AL AUXILIARY SEND FILTER, EffectSlot[0],0,AL FILTER NULL);
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Mo va dopopedcovpe évav Source vo oteidel oe évo Auxiliary Effect Slot pe
outpapiopo (ypnopomoiwvrag auxiliary send 0) ypnoULOTOIOVUE TNV TOPOKATO EVIOAN:
58

alSource3i (Source, AL AUXILIARY SEND FILTER, EffectSlot[0],0, Filter);

Xe avtyv v mepintwon, oto Auxiliary Effect Slot Object epapuoletor ko 1o
neplexopevo tov Source, aAld kol to mepieyopevo evog Filter Object (0nmg avaideTon
oto kepoiaio Tov Filter Object). sg

INa va amoocvvoéoovpe éva Auxiliary Effect Slot amd évav Source, otéAvovpue Tig
Tinég NULL, 6mwg gaivetal Tapoakdto: sg

alSource3i (Source, AL AUXILIARY SEND FILTER,AL EFFECTSLOT NULL,O0,AL FILTER NULL);

"Evag mAnpng katdrloyog twv Asttovpytmv g EFX mapovcialetat oto Mopapnuo 1:

TTINAKAZX 3.1: EFX Functions
TTINAKAZX 3.2 EFX Define Values
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6. ALUT API: The OpenAL Utility Toolkit

To ALUT API anotelei éva Utility Toolkit yio tqv OpenAL (avtictoyei oto GLUT
API yia v OpenGL). H tedevtaia éxdoon eivorn 1.1.0, 6mov kou dwaywpiotnke and v
OpenAL kot mtAéov Tapéyeton og Eeymptot PBAI0ONKN. 45

To ocvykexpipévo API givar éva Pondntikd API mov mapéyel eviodéc dievkolvvoemv
GTOVG VEOUG TTPOYPAUUATIGTEG. KOO TOV £Ivol VoL ELGAYAYEL TOVS TPOYPOUUUATIOTES GTO
nepPdArov g OpenAL, divovtdg Tovg v duvatdtnTa Vo yEpLotovy Tov mopnva AL,
Yopig va. ypnowonomcovy KaboAov Tig eviorég g ALC. Tavtdypova mapéyet kot
wWwiitepa  edypnota  epyoreic MOV UmMOPOVV VO XPNOLUOTOOVLVTOL Kol OO
TPOYPAUUATIOTEG, TOV NON Yvopilovv TAnpwg To OpenAL API. s

H npot dievkdivvon mov mapéyet 1o ALUT AP, gaivetor oto Initialization ko
Exit, mapéyovtag Tpelg EVIOAES Yol TNV GUYKEKPIUEVT] OLOOIKOGTOL: 45

. Ymv mepintwon mov o mpoypaupatiot|s embvuel 1o Initialization ywpig va
ypnopomromoel kKafoiov v ALC, umopel va ektehésel Tov akOA0V00 KMOOTKOL:

| alutInit (NULL, NULL) |

H mapandve evtoln apyikomotet Tic Tipég yio tnv ALUT kot dnpovpyel Eva tpéyov
OpenAL context ywo to default device. 5

. 2V TEPITTOON TOV 0 TPOYPOUUATICTNS emBupel va ypnoyonomost v ALUT,
aALG Béder To Initialization va yiver péoa amd v ALC, pumopel va exterécet Tov
aKoAovBo Kddka, apod £xel oAokAnpmaoet to Initialization péow g ALC:

| alutInitWithoutContext (NULL,NULL); |

H mopamdve eviodq apykomotel tig Tipég yoo v ALUT, oAAd dev ompuovpyet
kdamowo tpéyov OpenAL context yia to default device. 'Etot avtd mpémetl va yivel
pnéom tov cuvndiopévoy ALC KANGEWV. 45

. Yy mepintwon mov o Tpoypappatiotis emtbopet to Exit, pmopei va exteléoetl tov
aKOAoVOO KOIKAL:

| alutExit () |

H mopamdve eviodr] xieiver omowadnmote OpenAL device / context &yovv
onuovpynOet pe v alutlni, oAAd Gyt owtd TOL M €PapUOYN dNUOVPYNCE e TNV
ypnomn ¢ ALC (emopévamg antd mpénel va kheicovv ypnoponotdvtog v ALC pe
TOVG TPOTOVS TTOV EYOLV OVAPEPDEL). 45

To mopaxdto TUHe KOOk ekTeAel TNV Asrtovpyia twv Initialization ko Exit yopic
v xpnon g PProdnkng ALC.
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int main ()

{

Alenum Error; /*Save ALUT error status*/

printf ( "Initialization Alut............... ")
alutGetError ();/*Clear error code*/
if (!alutInit (NULL ,NULL)) {

Error = alutGetError();

printf ("Error: %$s\n", alutGetErrorString (Error));

return 0;
}
/* ...Processing Loop ... */
printf ( "Exit Alut.......... ..., ")
alutGetError () ;/*Clear error code*/

if (lalutExit ())
{
Error = alutGetError();
printf ("Error: %$s\n", alutGetErrorString (Error));
return 0;

}

return 0O;

Mopadeiypota kdduco mov ypnoyonotovv v alutlnitWithoutContext 6e cGuvovacpHo

ue v ALC, napovcidlovror 6to KEGAAAIO 3 and 1o mapdderypa 3. Example:
Simple Static Sound kot petd.

To mo Bacwod epyareio mov mapéyer m ALUT eivan n Aertovpyia tov Load Data. H
O amAN HopPN TG TG dladikaciog @aivetal otov mapokdte kmdwka. H spappoyn
onuovpyet évav buffer and éva éroywo Hello world apygio, mov mapéyetol péca amd v
evtol alutCreateBufferHelloWorld. 45

ALuint helloBuffer, helloSource;
printf ( "Initialization Alut............... \n" );
alutInit (NULL, NULL);

printf ( "Play Hello world............... \n" );
helloBuffer = alutCreateBufferHelloWorld ():;
alGenSources (1, &helloSource);

alSourcei (helloSource, AL BUFFER, helloBuffer);
alSourcePlay (helloSource);

/*RToapatdel TNV €QUPUOYN  VLIX £vay dedouévo aplBud deutepoAémTwvt/
alutSleep (1);

printf ( "Exit Alut.......cieiiiiiiinineen.. \n" );
alutExit ();

printf ( "\n\n\n\n\n Press [Enter] to quit . . ." );
fflush ( stdout );

getchar () ;

return 0;
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H ALUT emutpéner v onpiovpyia buffer kopoatopop@adv p€cm g EVIOAGS: 4s

ALuint alutCreateBufferWaveform (ALenum waveshape,
ALfloat frequency,
ALfloat phase,
ALfloat duration);

Omnov:
o  Waveshape givon évag amd Toug akdAovhoug THTOVG KLVLOTOUOPP®V:
ALUT WAVEFORM SINE , ALUT WAVEFORM SQUARE, ALUT WAVEFORM SAWTOOTH,
ALUT WAVEFORM WHITENOISE, ALUT WAVEFORM IMPULSE
o Frequency givon n emBountn cvyvomta o Hertz
e Phase givoln @don g Kupotopopeng amod -180 £wg +180
e duration givou 1 S1APKELQL GE OEVTEPOAETTAL

[Ipénel va onueiwbel 60T N cLYVOTNTA KO 1| GACT AyVOOUVTOL Y10 KULOTOUOPPES
Aevkov BopHPov. 45

Avrtictoya, pmopodpe va dnuovpyncovpe éva buffer amd éva apyeio yov, péow g
EVIOM|G: 45

ALuint alutCreateBufferFromFile (const char *filename); |

IIpo o10 mapdv n ALUT £xer v duvatdtnto vo poptdcel wav apyeia nyov. AAlot
TOMOL apyeimv umopovv va ypnotpomrombovv pe v Ponbeta audio encoder API, dmwg
apyelo tomov ogg pe v Ponbei tov API  Ogg Vorbis, mov mopéyetor ond tnv
otevBuvon http://www.vorbis.com/ 45

‘Evoc mAnpng xatdroyog tov Asttovpyidv e ALUT mapovsialetor oto Iapdaptnuo
1:

TIINAKAX 4.1: ALUT Functions list
TIINAKAZX 4.2 ALUT Define Values
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KE®DAAAIO 3
OAOKAHPOMENEY YAOHOIHXEIYX XTO IEPIBAAAON THY OPENAL
Creative Labs Inc. OpenAL Version 1.1
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1. Example: Router test

To mapddetypa ovtd mpoépyetor amdé to CVS (Control Version System
http://www.nongnu.org/cvs/) g OpenAL kol amotedel pa epappoyn dokyung: Router
Test. To OpenAL checkout mapéyetar otnv dtevBuvvon: http:// www.openal.org/repos/openal/.
Eivon to pépog mov o xabévag pmopet va Bpet Kot vo 0l T0 TG avampocaproleTor 1
OpenAL ot eninedo development source code yia tnv endpevn £€K600M NG,

ATO 10 cvykeKpUEVO TTapadetypo Exovv aeorpedetl (mapovoidlovror ®g oxdAln) To
Tuipoate tov Kootka tng OpenAL mov dev Asttovpyobv oty emionun €kdoon g,
oniaon to TEST : Enumerate *all* the playback devices xou TEST : Get Default *All*
Playback Device mov mepiéyovv 115 evtoAég ALC ENUMERATE ALL EXT «ou
ALC DEFAULT ALL DEVICES SPECIFIER, mov, mpogavmg, o mapéyovioar otnv
emopevn emionun ékdoon g OpenAL.

g oTr TN SOpT| TOV KMIKO 0VOADOVTOL TANP®S Ol AEITOVPYLEG TV devices Kot To g
n Openal ta dwayepiletal, evod eniong mapovstdloviar OAEG 01 SLVATEG DAOTOCELS TMV
ocvvaptnoewv alcGetString wou alclsExtensionPresent. Emiong ypnoylorotodvior ot
eviolég waveOutGetNumDevs kon wavelnGetNumDevs, mov dgv mopéyovial omd v
OpenAL, aAdé and to winmm.lib, to omoio mapéyetar poall pe to Microsoft Platform
SDK.

#include <al.h>
#include <alc.h>
#include <stdio.h>
#include <windows.h>
#include <mmsystem.h>

int main (int argc, char* argv([])
{

const ALchar *szNames = NULL;
long lErrorCount = 0;

L1110 7700777777777 7770077777777 7777777777 777777777777777777
// TEST: Enumerate the playback devices

printf("---—--------"--"--"-""""""""""""""" \n") ;
printf ("TESTING ALC ENUMERATION EXT EXTENSION\n\n");
if (alcIsExtensionPresent (NULL, "ALC ENUMERATION EXT") == AL TRUE)

{
printf ("ALC ENUMERATION EXT Device List:-\n\n");

szNames = alcGetString (NULL, ALC_DEVICE_SPECIFIER);
if (strlen(szNames) == 0)
printf ("NO DEVICES FOUND\n");

else
{
while (szNames && *szNames)
{
printf ("%s\n", szNames) ;
szNames += (strlen(szNames) + 1);
}
}
}
else
{ printf("!!!ERROR!!! : ALCiENUMERATIONiEXT NOT FOUND!\n") ;
lErrorCount++;
}
printf("------------- \n\n") ;
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[1777 7777777777 7777 77777777777 7777777777777777777777777777777777777
// TEST : Get Default Playback Device
//

printf("--—--------- \n") ;
printf ("TESTING GET DEFAULT PLAYBACK DEVICE\n\n");
szNames = alcGetString (NULL, ALC DEFAULT DEVICE SPECIFIER);
if (szNames && strlen (szNames))
{
printf ("\n DEFAULT DEVICE is %s\n", szNames);
}

else
{
if (waveOutGetNumDevs ())
{
printf ("\n !!!ERROR!!! DEFAULT DEVICE NOT FOUND!\n");
lErrorCount++;
}
else
{
printf ("\n DEFAULT DEVICE NOT FOUND!\n");
}
}
printf("---—--------- \n\n") ;

LILTTT T 0007777707077 7077700777777 77777777 77777777777

L1710 7777777077777 777777777777777777
// TEST : Enumerate all the capture devices

//
printf("---—--------- \n") ;
printf ("TESTING CAPTURE ENUMERATION EXTENSION\n\n");
if (alcIsExtensionPresent (NULL, "ALC ENUMERATION EXT") == AL TRUE)
{
printf ("ALC ENUMERATION EXT Capture Device List:-\n\n");
szNames = alcGetString (NULL, ALC CAPTURE DEVICE SPECIFIER);
if (strlen (szNames) == 0)
printf ("NO DEVICES FOUND\n");
else
{
while (szNames && *szNames)
{
printf ("%s\n", szNames) ;
szNames += (strlen(szNames) + 1);
}
}
}
else
{
printf ("!!!ERROR!!! : ALC ENUMERATION EXT NOT FOUND!\n") ;
lErrorCount++;
}
printf("---—--------"--"--"-""""""""""""""""""""——- \n\n") ;

N YNV
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LIS 777777 777777777 77777777777
// TEST : Get Default Capture Device
//
printf("-----------"--"--"-""""-"-""""""""""""""""—= \n") ;
printf ("TESTING DEFAULT CAPTURE DEVICE\n\n") ;
szNames = alcGetString (NULL, ALC CAPTURE DEFAULT DEVICE SPECIFIER);
if (szNames && strlen (szNames))
{
printf ("\nDEFAULT CAPTURE DEVICE IS %$s\n", szNames);

}

else
{
if (waveInGetNumDevs ())
{
printf ("\n!!!ERROR!!! DEFAULT CAPTURE DEVICE NOT FOUND!\n");
lErrorCount++;
}
else
{
printf("\nDEFAULT CAPTURE DEVICE NOT FOUND!\n");
}
}
printf("---—--------"--"--"-""""""""""""" \n\n") ;

N N,

L1777 7777770707777 777777777777777777
// TEST : Enumerate *all* the playback devices

//

//*ALC_ALL_DEVICES_SPECIFIER not exist in ALC OpenAL 1.1

//ONLY WORK WITH SVN ALC.H

printf (M-—----mmmm e \n") ;
printf ("TESTING PLAYBACK ENUMERATE ALL EXTENSION\n\n");
if (alcIsExtensionPresent (NULL, "ALC ENUMERATE ALL EXT") == AL TRUE)

{
printf ("ALC_ENUMERATE ALL EXT DEVICE LIST:-\n\n");

szNames = alcGetString (NULL, ALC ALL DEVICES SPECIFIER);
if (strlen(szNames) == 0)
printf ("NO DEVICES FOUND\n") ;

else
{
while (szNames && *szNames)
{
printf ("%$s\n", szNames) ;
szNames += (strlen(szNames) + 1);
}
}
}
else
{
printf ("!!!'ERROR!!! : ALC ENUMERATE ALL EXT NOT FOUND!\n") ;
lErrorCount++;
}
printf("------------ \n\n") ;
*/

YNV
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LIS 777777 777777777 77777777777
// TEST : Get Default *All* Playback Device

//

//*ALCiDEFAULTiALLiDEVICEsisPECIFIER not exist in ALC OpenAL 1.1
//ONLY WORK WITH SVN ALC.H

printf (M- mmmm e \n") ;
printf ("TESTING DEFAULT ALL PLAYBACK DEVICE\n\n");
szNames = alcGetString (NULL, ALC DEFAULT ALL DEVICES SPECIFIER);
if (szNames && strlen (szNames))
{
printf ("\n DEFAULT ALL DEVICES IS %s\n", szNames);
}
else
{
if (waveOutGetNumDevs ())

{

printf ("\n !!!ERROR!!! DEFAULT ALL DEVICE NOT FOUND!\n");
lErrorCount++;
}
else
{
printf ("\nDEFAULT ALL DEVICES NOT FOUND!\n");
}
}
printf (M- mmmm e \n\n")

YN

L1117 07777777777 777777777777777777777777777777777777777777777
// TEST : Open 'Generic Hardware' device

//

printf("--------—-——— \n") ;
printf ("TESTING 'Generic Hardware' DEVICE\n\n");
ALCdevice *pDevice = alcOpenDevice ("Generic Hardware");
if (pDevice)
{
printf ("OPENED 'Generic Hardware' DEVICE ... GOT %s\n",
alcGetString (pDevice, ALC DEVICE SPECIFIER));
alcCloseDevice (pDevice) ;
}
else
{
if (waveOutGetNumDevs ())

{

printf ("!!!ERROR!!! : FAILED TO OPEN 'Generic Hardware'
DEVICE\n") ;
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN 'Generic Hardware' DEVICE\n");
}
}
printf("---—--------- \n\n") ;

NN,
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LIS 777777 777777777 77777777777
// TEST : Open 'Generic Software' device

//

printf("--———-----"-"- \n") ;
printf ("TESTING 'Generic Software' DEVICE\n\n");
pDevice = alcOpenDevice ("Generic Software");
if (pDevice)
{
printf ("OPENED 'Generic Software' DEVICE ... GOT %s\n",
alcGetString (pDevice, ALC DEVICE SPECIFIER));
alcCloseDevice (pDevice) ;
}
else
{
if (waveOutGetNumDevs () )

{

printf ("!!!ERROR!!! : FAILED TO OPEN 'Generic Software'
DEVICE\n") ;
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN 'Generic Software' DEVICE\n");
}
}
printf("---—--------"--"--"-"""""""""""""" \n\n") ;

YNV

LIS 7777777777777 77777777 777777777 77777777777
// TEST : Open legacy 'DirectSound3D' device
//

printf("--------————— \n") ;
printf ("TESTING LEGACY 'DirectSound3D' DEVICE\n\n");
pDevice = alcOpenDevice ("DirectSound3D") ;
if (pDevice)
{
printf ("OPENED 'DirectSound3D' DEVICE ... GOT %s\n",
alcGetString (pDevice, ALC DEVICE SPECIFIER));
alcCloseDevice (pDevice) ;
}
else
{
if (waveOutGetNumDevs ())

{

printf ("!!!ERROR!!! : FAILED TO OPEN 'DirectSound3D'
DEVICE\n") ;
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN 'DirectSound3D' DEVICE\n");
}
}
printf("---—--------- \n\n") ;

LILTTT L0777 0777707777077 77777777 77777777777
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[1777 7777777777 7777 77777777777 7777777777777777777777777777777777777
// TEST : Open legacy 'DirectSound' device
//

printf("--———-----"-"- \n") ;
printf ("TESTING LEGACY 'DirectSound' DEVICE\n\n");
pDevice = alcOpenDevice ("DirectSound") ;
if (pDevice)
{
printf ("OPENED 'DirectSound' DEVICE ... GOT %$s\n",
alcGetString (pDevice, ALC DEVICE SPECIFIER));
alcCloseDevice (pDevice) ;

}

else
{
if (waveOutGetNumDevs ())
{
printf ("!!!ERROR!!! : FAILED TO OPEN 'DirectSound' DEVICE\n");
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN 'DirectSound' DEVICE\n");
}
}
printf("---—--------- \n\n") ;

LILTTT L0777 0077707770770 7777777777 77777777777

L1707 77
// TEST: Open legacy 'MMSYSTEM' device
//

printf("--———-----"-" \n") ;
printf ("TESTING LEGACY 'MMSYSTEM' DEVICE\n\n");
pDevice = alcOpenDevice ("MMSYSTEM") ;
if (pDevice)
{
printf ("OPENED 'MMSYSTEM' DEVICE ... GOT %s\n", alcGetString (pDevice,
ALC DEVICE SPECIFIER));
alcCloseDevice (pDevice) ;

}

else
{
if (waveOutGetNumDevs ())
{
printf£ ("!!!ERROR!!! : FAILED TO OPEN 'MMSYSTEM' DEVICE\n");
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN 'MMSYSTEM' DEVICE\n");
}
}
printf("---—--------"--"--"-""""""""""""""""""""——- \n\n") ;

LILTTT T 7707770777077 77777 77777777777
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LIS 777777 777777777 77777777777
// TEST : Open NULL device
//

printf("--———-----"-"- \n") ;
printf ("TESTING NULL DEVICE\n\n");
pDevice = alcOpenDevice (NULL) ;
if (pDevice)
{
printf ("OPENED NULL DEVICE ... GOT %s\n", alcGetString (pDevice,
ALC DEVICE SPECIFIER));
alcCloseDevice (pDevice) ;

}

else
{
if (waveOutGetNumDevs ())
{
printf ("!!!ERROR!!! : FAILED TO OPEN NULL DEVICE\n");
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN NULL DEVICE\n");
}
}
printf("---—--------- \n\n") ;

LILTTT L0777 0077707770770 7777777777 77777777777

YNV

// TEST : Open "" device

//

printf("--------——---—-----"-"- \n") ;
printf ("TESTING EMPTY DEVICE\n\n");

pDevice = alcOpenDevice ("");

if (pDevice)
{

printf ("OPENED \"\" DEVICE ... GOT %s\n", alcGetString (pDevice,
ALC_DEVICE_SPECIFIER));

alcCloseDevice (pDevice) ;

}

else
{
if (waveOutGetNumDevs ())
{
printf£ ("!!!ERROR!!! : FAILED TO OPEN EMPTY DEVICE\n");
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN EMPTY DEVICE\n");
}
}
printf("---—--------"--"--"-""""""""""""""""""""——- \n\n") ;

LILTTT T 7770077707777 7777777777777 777777777777
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LIS 777777 777777777 77777777777
// TEST : Open "A Random Name" device

//

printf("-----------"--"--"-""""-"-""""""""""""""""—= \n") ;

printf ("TESTING 'A Random Name' DEVICE\n\n");

pDevice = alcOpenDevice ("A Random Name") ;

if (pDevice)

{

printf ("!!!ERROR!!! : OPENED 'A Random Name' DEVICE ... GOT %s\n",
alcGetString (pDevice, ALC DEVICE SPECIFIER));
lErrorCount++;

alcCloseDevice (pDevice) ;

}

else
{
printf ("FAILED TO OPEN 'A Random Name' DEVICE\n");

}
printf("---—--------- \n\n") ;

YNV

LIS 7777777777777 7777777777 777777 777777777 77777777777
// TEST : Open NULL Capture device
//
printf("---—--------"--"--"-""""-"-"-"""""""""""""""—- \n") ;
printf ("TESTING NULL CAPTURE DEVICE\n\n");
pDevice = alcCaptureOpenDevice (NULL, 22500, AL FORMAT MONO1l6, 4096);
if (pDevice)
{
printf ("OPENED NULL CAPTURE DEVICE ... GOT %s\n",
alcGetString (pDevice, ALC CAPTURE DEVICE SPECIFIER));
alcCaptureCloseDevice (pDevice) ;

}

else
{
if (waveInGetNumDevs ())
{
printf ("!!!ERROR!!! : FAILED TO OPEN NULL CAPTURE DEVICE\n");
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN NULL CAPTURE DEVICE\n");
}
}
printf("---—--------"--"--"-"""""-""""""""""""""""—= \n\n") ;

LILTTT T 7770007777707 7777077777707 707077777 77777777777777
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L1110 7770777777777 77777777 77777777 77777777777
// TEST : Open "" capture device
//
printf("---—--------- \n") ;
printf ("TESTING EMPTY CAPTURE DEVICE\n\n");
pDevice = alcCaptureOpenDevice ("", 22500, AL FORMAT MONOl6, 4096);
if (pDevice)
{
printf ("OPENED \"\" CAPTURE DEVICE ... GOT %s\n",
alcGetString (pDevice, ALC CAPTURE DEVICE SPECIFIER));
alcCaptureCloseDevice (pDevice) ;

}

else
{
if (waveInGetNumDevs ())
{
printf ("!!!ERROR!!! : FAILED TO OPEN EMPTY CAPTURE DEVICE\n");
lErrorCount++;
}
else
{
printf ("FAILED TO OPEN EMPTY CAPTURE DEVICE\n");
}
}
printf("---—--------- \n\n") ;

L1171

[1717777 7777777777777 7777777777777777777777777777777777777777777777

// TEST : Open "A Random Name" capture device

//

printf("---—--------"--"--"-"""""""""""""" \n") ;

printf ("TESTING 'A Random Name' CAPTURE DEVICE\n\n");

pDevice = alcCaptureOpenDevice ("A Random Name", 22500, AL FORMAT MONOl6,
4096) ;

if (pDevice)

{

printf ("!!!ERROR!!! : OPENED 'A Random Name' CAPTURE DEVICE ... GOT
$s\n", alcGetString(pDevice, ALC CAPTURE DEVICE SPECIFIER));
lErrorCount++;

alcCaptureCloseDevice (pDevice) ;
}
else
{
printf ("FAILED TO OPEN 'A Random Name' CAPTURE DEVICE\n");
}
printf("---—--------- \n\n") ;
L1177 7777777777 777777777777777777777777777777777777777777777

printf ("\n FOUND %d ERRORS\n", lErrorCount);

printf ( "\n Press [Enter] to quit . . ." );
fflush ( stdout ):
getchar () ;

return 0;

}
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To amoTeEAEGLATA TOV GUYKEKPIUEVOL TTapadElypatog yia Eva cvotnuo pe default
Kképto Nyov Phase 22 wave kot £xovtog evepyomomuévn v onboard Kdpta 1yov g
untpwng (Realtek AC97 Audio) eivar :

TESTING ALC_ENUMERATION_ERT EXTEMSION
ALC_ENUMERATION_EXT Device List:-

Generic Hardware

TESTING GET DEFAULT PLAYBACK DEVICE

DEFAULT DEUVICE is Generic Harduware

TESTIHNG CAPTURE ENUMERATION EXTENSIOM
ALC_EMUMERATION_ERT Capture Device List:-—

TESTING DEFAULT CAPTURE DEVICE

DEFAULT CAPTURE DEVICE IS PHASE 22 Wave

TESTING ‘Generic Hardware’
OPEMED ' Generic Hardware®

TESTING ‘Generic Software’
OPEMED ' Generic Software’ DEUVICE ... GOT Generic Softuare

TESTING LEGACY *DirectSound3D' DEUICE
OPEMED ‘DirectSound3dD’ DEVICE ... GOT Generic Software

TESTING LEGACY 'DirectSound’ DEVICE
OPEMED ' DirectSound’ DEVICE ... GOT Generic Software

TESTING LEGACY ‘MMSYSTEM' DEVICE
DPENED *MHMSYSTEM’ DEUVICE ... GOT Generic Software

TESTING MULL DEVICE
DPENED MULL DEVICE ... GOT Generic Software

TESTIHNG EMPTY DEUICE
DPENED """ DEVICE ... GOT Generic Software

TESTING ' Random Mame®' DEUICE
t**ERROR??? : OFPEMED ‘A Random Mame’ DEUICE ... GOT Generic Software




TESTING NULL
OPENED WULL CAPTURE DEVICE ... GOT PHASE 22 Wave

TESTING EMPTY CAPTURE DEVICE
t**ERROR!** = FAILED TO OPEN EMPTY CAPTURE DEVICE

TESTING A Random Name’ CAPTURE DEVICE
FAILED TO OPEM ‘A Random Mame® CAPTURE DEVICE

FOUND 2 ERRORS

Press [Enter] to guit .

Ta &0 Error mov dnuovpyndnkoyv ivor embountd, pog kot otig 000 TEPIMTOGELS TO
npoypoappo {ntdel Aavlacpévn Asttovpyio. Xtnv pa mepintmon (ntdet to dvorypo €vog
random name device, evd otV de0TEPN TO Avolypa evOg empty capture device.
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2. Example: Initialize / Exit

210 ovykekpyévo mapaderypa yiveton Initialize ko otnv cvveyeio Exit and v

OpenAL.

Ny,

/*

* Initialization OpenAL!!!

*

* 1.0pen default OpenAL device

* 2.Creates a context

* 3.8et active context

* 4.Print ALC error code

*

* Exit OpenAL!!!

*

* 1.Get the current context

* 3.Get a context's device pointer
* 4 .Makes a NULL context the current context
* 5.Destroys a context

* 6.closes a device

*

*/

LITTTT 0007777707777 777777777

/*Get some classic includes*/
#include <Windows.h>

#include <mmsystem.h>
#include <string.h>

#include <stdio.h>

/*includes FULL OpenAL*/
#include <al.h>

#include <alc.h>

#include <efx.h>

#include <efx-creative.h>
#include <xram.h>

int main ()

{

/*Definition Variable*/

ALCdevice *pDevice = NULL;

ALCcontext *pContext = NULL;

ALCenum Error; /* save error status*/

printf ( "******************************\n"

printf ( "*** INITIALAIZING OPENAL ***\n"

printf ( "******************************\n"

~
Ne N

~e.

/*Open default device*/
pDevice = alcOpenDevice (NULL) ;
if (pDevice != NULL) {
printf ( "\nOpen default device...\n" );

printf ( "Default Device is %s\n", alcGetString(pDevice,

printf (

ALC DEFAULT DEVICE SPECIFIER) );
"Default Capture Device is %s\n",
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alcGetString (pDevice, ALC_CAPTURE_DEFAULT_DEVICE_SPECIFIER) )
alcGetError (pDevice) ;/*Clear error code*/

/*creates a context using a default device*/
pContext =alcCreateContext (pDevice,NULL) ;

if (pContext != NULL) {
printf ( "\nCreates a context..." );

/*set active context-Makes a pContext the current context*/
alcMakeContextCurrent (pContext) ;

if (alcMakeContextCurrent (pContext)== ALC TRUE) {

printf ( "\nSet Active the context..." );
Error = alcGetError (pDevice) ;
if (Error != ALC NO_ERROR) {
printf ( "\nERROR!!! %s\n", alGetString( Error ) );
}
else{
printf ( "\n\nInitialize complete...!!! %s

' \n", alGetString( Error));
}

}

else {/*alcMakeContextCurrent (pContext)!= ALC TRUE*/
printf ( "\nFAILED SET ACTIVE CONTEXT!\n" );
Error = alcGetError (pDevice) ;
if (Error !'= ALC NO_ERROR) {
printf ( "Unable Active OpenAL context %s\n",

alGetString( Error ) );

}

}

}
else {/*if pContext = NULL*/
printf ( "\nFAILED TO CREATES A CONTEXT!\n" );
Error = alcGetError (pDevice) ;
if (Error !'= ALC NO_ERROR) {
printf ( "Unable to create OpenAL context %$s\n",
alGetString( Error ) );

}
}
else {/*pDevice = NULL*/
printf ( "\nFAILED TO OPEN DEFAULT DEVICE!\n" );
printf ( "No sound driver/device has been found!\n" );

}

/**********************Initilize code End *************************/
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printf ( "\n\n" );

printf ( "***********‘k*******‘k**********\n" ),-
printf ( "****x*x  EXIT OPENAL ****xx*x\p" );
prlntf ( "**‘k*‘k***‘k‘k********************\n" ),-

alcGetError (pDevice) ;/*Clear resets the error state.*/

pContext = alcGetCurrentContext ();/*Get the current context.*/
Error = alcGetError (pDevice) ;

if (pContext !'= NULL)/* If there is no current context, NULL is
returned*/
{
printf ( "\n\nGet the current context..." );
printf ( "!!! &s 11" alGetString( Error ));
}
else{/*pContext == NULL*/
printf ( "\n\nThere is no current context, NULL is
returned..." );
printf ( "ERROR:!!! &s !'!'!" al1GetString(Error ));
}
pDevice = alcGetContextsDevice (pContext) ;/*Get context's device
pointer*/
Error = alcGetError (pDevice) ;
if (Error !'= ALC_ INVALID CONTEXT)/*If the specified context is
invalid, ALC_INVALID CONTEXT is returned*/
{
printf ( "\nGet context's device...... ")
printf ( "!!! &s 11" alGetString( Error ));
}
else
{
printf ( "\nThe specified context is invalid...");
printf ( "ERROR:!!! &s !'!'!I"™ alGetString( Error ));
}

alcMakeContextCurrent (NULL) ; /*Makes a specified context the current
context.*/
if (alcMakeContextCurrent (NULL)== ALC TRUE)

{
printf ( "\nSet Active the NULL context..." );
}
else
{
printf ( "failure to Set Active the NULL context...\n" );
printf ( "ERROR!!! ");
}
alcDestroyContext (pContext) ;/*destroys a context*/
printf ( "\nDestroys a context..." );
alcCloseDevice (pDevice) ;/*closes a device by name*/
printf ( "\nCloses a device by name...");
printf ( "\n\nExit Complete!!!!\n");

/**********************Exit Code End *************************/
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printf ( "\n\n\n\n\nPress [Enter] to quit . . ." );
fflush ( stdout );

getchar () ;

return 0O;

}

Ta amoTEAEGLATA TOV GUYKEKPIUEVOL TOPAOETYLLOTOG, GE VO GUGTNLLA TTOV dEV Oat
onuovpynBovv cedipoata, ivar:

3000 -0 30 30 30 30 30 30 30 3030 3030 303030303030 ~30E-30E~30E~30E-30E-eE-nE-NE-E

= JNITIALAIZING OPEHAL s

Eakakakakaalalatadatataadadadaalada ooz oz a2

Open default device...
Default Device iz Generic Harduware
pefault Capture Device iz PHASE 22 Yave

Creates a context...
et Active the context...

Initialize complete t+t Mo Error ttf

EakakakakaaaataatataadatadaaataaRa ooz o 2

R EXIT OPEMAL  esesass

3060 -0 -0 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 3030 3030303030000

Get the current context Y Ho Error
Get context’s device Mo Error t11%
et Active the HULL context...

Destroyvs a context...

Closes a device by name...

Exit Complete????

Press [Enter] to gquit . . .
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3. Example: Simple Static Sound

210 mopadetypo avtd @oiveTton 1 Mo omAn Oladikacion EKTEAEONC €VOC MOV wav.
Emiong yiveton Initialize won Exit amdé 10 API ALUT, cvuminpovovtag £€tct TO
TPONYOLUEVO TTapAdeLypa, mov mopeiye to Initialize/Exit povo yia v ypnon tov pe 10
AL APL

L1107 7777770707777
/*

* OpenAL SDK 1.1

* Example Code: 3.Simple Static Sound

*

* 1.Initializing/Exiting OpenAL and Alut

* 2.Path sound file (....\\Code\\3. Example Simple Static

* Sound\\Debug\\sounds)

* 3.Load a sound file

* 4.Generate a Source, Attach Source to Buffer, Play Source,
* 5.Clean up by deleting Source and Buffer.

*/

L1177 7077707777777 7777777777077 7777777777 77777777

/*Include.h*/

#ifndef INCLUDE H_
#define INCLUDE H_

/*Get some classic includes*/
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <Windows.h>
/*includes FULL OpenAL*/
#include <al.h>

#include <alc.h>

#include <alut.h>
#include <efx.h>

#include <efx-creative.h>
#include <xram.h>

/*Start program print*/
void StartPrint();

/*Quit program*/

void ExitEnterPress (void) ;

/*Initialization OpenAL*/
AlLboolean InitOpenAL() ;
/*Exit-Close OpenAL*/
Alboolean CloseOpenAL() ;

/*Initialization ALUT*/
AlLboolean InitALUT() ;
/*Exit-Close ALUT*/
ALboolean CloseALUT ()
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/* Max. length of full pathname *stdlib.h VC++ LIB*/
#define MAXPATH 260

/* Path finder for Sound */

ALchar *SoundPath (const ALchar *filename);

/* Load an AL buffer from the given sound file. */
ALuint loadSound (const ALchar *testfile);
/*Generate a single source and sound playing*/
AlLboolean SoundPlay (ALuint Buffer);

#endif /*INCLUDE H */

/*Include.c*/

/*Include Function File*/
#include "include.h"

/*Start program print*/

void StartPrint()
{

printf ( "****************************************************\n" );
printf ( MAkhkhkkdkkhkkhkhkhkkhhkkkkkk*k OpenAL SDK 1-1 ******************\n" );
printf ( "xxFAxAxx Example Code:3.Simple Static Sound ****x**x\n" );
Printf ( "**************************~k**~k**********************\n" ),.
return ;

}

/*quit program*/

void ExitEnterPress (void)

{

printf ( "\n Press [Enter] to quit . . ." );
fflush ( stdout );
getchar () ;

exit(0); /*Returns 0 to the operating system*/

Ny

/****************** Inltlallzatlon OpenAL| ******************/

AlLboolean InitOpenAL ()
{

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

Alboolean bReturn = AL FALSE;

ALCenum Error; /* save error status*/

ALCboolean currentcon;/*test for alcMakeContextCurrent*/

printf ( "\n Initialization OpenAL.........uiiuiiuinenennenenennn );

pDevice = alcOpenDevice (NULL); /*Open default device*/
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if (pDevice){ /*pDevice != NULL*/
alcGetError (pDevice) ; /*Clear error code*/
/*creates a context using a default device*/
pContext = alcCreateContext (pDevice, NULL);

if (pContext) {/*pContext != NULL*/
/*set active - Makes a pContext the current context*/
currentcon = alcMakeContextCurrent (pContext) ;

if (currentcon == ALC TRUE) {
printf ( "Done\n" );
printf ( " Default Device is %s\n",

alcGetString (pDevice,
ALC DEFAULT DEVICE SPECIFIER));

printf ( " Default Capture Device is %s\n",
alcGetString (pDevice,
ALC_CAPTURE_DEFAULT_DEVICE_SPECIFIER));
bReturn = AL TRUE;
}

else(

/*alcMakeContextCurrent (pContext) != ALC TRUE */
Error = alcGetError (pDevice); /*error state*/
printf ( "Error!!!:%s\n",

alGetString( Error ));
printf ( "Unable to make OpenAL context
current.\n" );
CloseOpenAL() ;
ExitEnterPress();

}

}
else {/*pContext = NULL*/
Error = alcGetError (pDevice);/*error state*/

printf ( "Error!!!:%$s\n", alGetString( Error ));
printf ( "Unable to create an OpenAL context.\n" );
CloseOpenAL() ;

ExitEnterPress () ;

}
}
else{/*pDevice = NULL*/
printf ( "Unable to Open default device.\n" );
CloseOpenAL() ;
ExitEnterPress () ;

}

return bReturn;

N NN,

/******************** Exit_close OpenALl ********************/

AlLboolean CloseOpenAL ()
{

ALCcontext *pContext;
ALCdevice *pDevice;
ALCboolean currentcon ;/*test for alcMakeContextCurrent*/
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Printf ( "\n EXIt OPENAL. ..ttt ittt ittt ittt ittt ")

pContext = alcGetCurrentContext(); /*open the current context */

if (alcGetCurrentContext () == NULL) {
printf ( "\n There is no current context, NULL is
returned ........ ")
Printf ("\n EXIt OPeNAL . .ttt ittt ettt et e et ettt e eeeeennn "y,

}

/*open a context's device pointer*/
pDevice = alcGetContextsDevice (pContext) ;

/*makes NULL context the current context*/
currentcon = alcMakeContextCurrent (NULL) ;

if (currentcon != ALC_TRUE) {
printf ( "failure to makes NULL context the current
context...... ")
printf ( "\n Exit OPenAL. ... ..ttt inenennenenens ")

}

alcDestroyContext (pContext) ; /*destroys a context*/
alcCloseDevice (pDevice) ; /*closes a device*/
printf ( "Done\n" );

return AL TRUE;

LILTTT T 7770777707777 7707777777777 77777777

/******************* Initialization ALUTII ******************/
/*** Info: Openal -svn\trunk\OpenAL-Sample\test\testlib.c ***/

AlLboolean InitALUT ()
{
AlLboolean bReturn = AL FALSE;
ALenum Error; /*Save ALUT error status*/
printf ( "Initialization Alut............iiiiiiiiiiiinnn.. ")

alutGetError ();/*Clear error code*/

if (!alutInitWithoutContext( NULL , NULL )) {
Error = alutGetError();

printf ("Error: %$s\n", alutGetErrorString (Error)):;
CloseALUT () ;

CloseOpenAL() ;

ExitEnterPress();

}

printf ( "Done" );
bReturn = AL TRUE;
return bReturn;
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Ny

/******************** Exit_close ALUTI | *******************/

/*** Info: Openal -svn\trunk\OpenAL-Sample\test\testlib.c ***/

ALboolean CloseALUT ()

{
Alboolean bReturn = AL FALSE;
ALenum Error; /*Save ALUT error status*/
printf ( "\n Exit ALut..... .ot i i e ")

alutGetError () ;/*Clear error code*/

if (lalutExit()) {
Error = alutGetError();
printf ("Error: %$s\n", alutGetErrorString (Error));
CloseALUT () ;
CloseOpenAL() ;
ExitEnterPress () ;
}
printf ( "Done" );
bReturn = AL TRUE;
return bReturn;

s

/********************** Path finder *************************/

ALchar fullPath[MAXPATH];
ALchar *SoundPath (const ALchar *filename)// Path Finder For Sound
{

sprintf (fullPath, "sounds\\%s", filename) ;

return fullPath;

LILTTT TP 77777777777 777777 77

/********************* Load a Sound ************************/

/****x* Create an AL buffer from the given sound file. ****xx*x/

ALuint loadSound ( const ALchar *testfile )
{

ALenum Error; /*Save AL and ALUT error status*/
ALchar *FileName; /*Full Path sound file */
ALuint Buffer;/*Buffer Name */

alGetError () ; /*Clear AL error code*/

alutGetError () ; /*Clear ALUT error code*/
printf ( "\n Load Sound File... ...ttt teeeeeeeneeeennns ) ;

/*Full Path sound file*/
FileName = SoundPath (testfile);

if (!FileName) {
printf ("Error!!! Unable to Open File: %s\n",
SoundPath (testfile));
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CloseALUT () ;
CloseOpenAL() ;
ExitEnterPress () ;
}
else {
/*load a sound file into an OpenAL buffer*/
Buffer = alutCreateBufferFromFile ( FileName );
if (Buffer == AL NONE )
{
Error = alutGetError();
printf ( "\n Error loading file: %s\n",
alutGetErrorString (Error));
printf ("Failed to load %s\n", SoundPath(testfile));
alDeleteBuffers (1, §Buffer);/*Delete buffer*/
CloseALUT () ;
CloseOpenAL() ;
ExitEnterPress () ;
}
}
printf ( "Done\n\n" );

return Buffer;

s

/********************* Sound play *************************/

/****** Generate a single source and sound playing ***xxxx*x*x/

Alboolean SoundPlay (ALuint Buffer)

{

ALenum Error; /*Save AL and ALUT error status*/
ALuint Sources; /*sources Name */
ALint status;/*Source State*/

ALboolean bReturn = AL FALSE;
alGetError () ; /*Clear AL error code*/
alGenSources (1, &Sources);/*generates one source*/

Error = alGetError ();

if ( Error != AL NO ERROR )
{
printf ( "!!Error!! Failure to Generate a Source.
!'Error!!: %$s\n", alGetString (Error));

alDeleteSources (1, &Sources);
alDeleteBuffers (1, &Buffer);
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit program*/

}

/*Attach Source to Buffer*/
/*sets an integer property of a source*/
alSourcei (Sources, AL BUFFER, Buffer);
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Error = alGetError ();

if ( Error != AL NO ERROR )
{
printf ( "!!Error!! Failure to Attach Source to Buffer.
!''Error!!: %$s\n", alGetString (Error));

alDeleteSources (1, &Sources);
alDeleteBuffers (1, &§Buffer);
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit program*/

}

alSourcePlay (Sources);/*plays a source*/
Error = alGetError ();

if ( Error != AL NO ERROR )
{
printf ( "!!Error!! Failure to Play Source.
!''Error!!: %$s\n", alGetString (Error));

alSourceStop (Sources) ; /*stops a source*/
alDeleteSources (1, &Sources);
alDeleteBuffers (1, &§Buffer);
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit programme*/

}

printf ("Playing Source ");

do
{
Sleep (100) ;
printf (".");
/* Get Source State*/
alGetSourcei (Sources, AL SOURCE STATE, é&status);
}
while (status == AL PLAYING);
printf ( "...Done\n\n\n" );

/*Clean up by deleting Source and Buffer*/
alSourceStop (Sources) ;
alDeleteSources (1, &Sources);
alDeleteBuffers (1, &§Buffer);
bReturn = AL TRUE;
return bReturn;
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/* Main.c*/

#include "include.h"

int main ()

{

ALuint Buffer; /*Buffer Name */

ALchar TestFileName [FILENAME_MAX]; /*260 stdio.h ONLY MinGW*/

L1177 T

JFHFFAAFKFALL Start program and Initialization code ****xkkkxx/

StartPrint (); /*Start program print*/
InitOpenAL(); /*Initialization OpenAL*/
InitALUT(); /*Initialization OpenAL ALUT*/

[1177777 777777777777 777777777777/777777777/777/777777777777777777
/*********************** Maln program ***********************/
printf ("\n\n\n Default Sound Path is Code\\3. Example Simple Static
Sound\\Debug\\sounds") ;
printf ("\n Enter your Sound File Name: ");
fgets (TestFileName, sizeof (TestFileName), stdin);
/*Remove the new line character (remove the Enter) */
strtok (TestFileName, "\n");
/* Load an AL buffer from the given sound file. */
Buffer = loadSound (TestFileName) ;
/* Generate a single source and start playing. */
SoundPlay (Buffer);
J1)7 7777777777777 7777777777777 77777/777777/77777/77777777777777
/****\k\k\k\k\k\k\k\k\k\k\k\k\k EXlt Code —_ EXlt Program *******\k*\k\k\k\k\k\k\k\k/
alDeleteBuffers (1, &Buffer);
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL();/*Exit-Close OpenAL*/
ExitEnterPress();/*quit program*/
return 0;

O ypnotc umopet vor exteAéoet Evav Nyo wav mov Oa emAéEet:

OpenAL SDE 1 _1 S st s a
s Example Code:-3d.Simple Static Sound sessesessses

Initialization OpenAL
Default Device is Generic Hardware
Default Capture Device iz PHASE 22 Wave
Initialization Alut

Default Sound Path iz Code“3. Example Simple Static Sound“Debug“sounds

Enter your Sound File Hame: ding.wav

Load Sound File
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4. Example: Looping

270 TOPASELYO O XPNOTNG EXEL TNV dVVATOTNTA VAL OEL T PACIKE GTOLYEID TOL YOV TOL
uonme poptwoe (frequency, Channel, Bits, Size), evdd otn cvvéyelo pmopel va exteAéoet
TOV X0, Vo Tov Bécel og katdotaon Loop kot evtédlel, dtav embupuel, va TOV GTOUATHOEL.
Kabe @opd mov extedeiton to play, 6éter to Loop AL FALSE, ®ote va pmopei va
OTOUOTNOEL 0 NYOG OTaV OAOKANP®OEL 1 avdyvoon and tov buffer. Olo to mpdypappa
Baocileton o€ €va TOAD amAd interface, OV ¥PNCLOTOLEL TOL TANKTPO TOV TANKTPOAOYIOL
(play &tvor to 1, Loop on 1o 2, stop &ivatl to 3 kou q €ivan 10 quit.). EmmpoéchHeta ta
errors, oV Kot epOGOoV VTAPEOLV, EKTUTOVOVTIOL GE KOKKIVY) LOPON.

/*

* OpenAL SDK 1.1

* Example Code: Looping

* l.Initializing & exiting OpenAL and Alut

* 2.User set the Path sound file

* 3.Print red colour error code

* 4.Load a .wav sound

* 5.Print Sound info (Frequency, Channel, Bits and Size)
* 6.Create an AL buffer from the given sound file

* 7.Generate a Source, Attach Source to Buffer, Play Source,
* Loop Source ,Stop Source.

* 8.Clean up by deleting Source and Buffer

*

*

*/

/*Include.h*/

#ifndef INCLUDE H
#define INCLUDE H

/*Get some classic includes*/

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <Windows.h>

/*This include work ONLY MinGW. NOT compiler work Cygwin...*/
#include <conio.h>

/*includes FULL OpenAL*/
#include <al.h>

#include <alc.h>

#include <alut.h>
#include <efx.h>

#include <efx-creative.h>
#include <xram.h>

/************** GENERAL FUNCTION **************/
void whitePrint (const char *Text);/*Print White Text*/
void RedPrint (const char *Text);/*Print Red Text */

/*Print Red AL-ALC Error code & Text */
void RedALErrorPrint (const char *Text, ALenum Error);
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/*Print Red ALUT Error code & Text */
void RedALUTErrorPrint (const char *Text, ALenum Error);

/* Path finder for Sound */
ALchar *SoundPath (const ALchar *filename, const ALchar *Path);

/*Use sound Path Function and add the user sound Path*/
ALchar *UserSoundPath () ;

void StartPrint();/*Start program print*/
void ExitEnterPress (void); /*quit programme*/

JxxFk*xxx INITIALIZATION & EXIT FUNCTION ****xx%/
Alboolean InitOpenAL();/*Initialization OpenAL*/
Alboolean CloseOpenAL ();/*Exit-Close OpenAL*/
Alboolean InitALUT();/*Initialization ALUT*/
ALboolean CloseALUT ();/*Exit-Close ALUT*/

/************* SOUND FUNCTION **************/
ALuint LoadWavSound ();/*Load a .WAV sound -Create an AL buffer
from the given sound file.*/

#endif /*INCLUDE H */

/*Include.c*/

/*Include Function File*/
#include "include.h"

/* Colour info:
* Win32 Console Applications Tutorials- Part 4 colour.
* http://www.adrianxw.dk/SoftwareSite/Consoles/Consoles4.html*/

/************** GENERAL FUNCTION **************/
void StartPrint () {/*Start program print*/
HANDLE h = GetStdHandle ( STD_OUTPUT_HANDLE )

SetConsoleTextAttribute (h, FOREGROUND RED | FOREGROUND GREEN |
FOREGROUND_BLUE IFOREGROUND_INTENSITY);

printf ( "****************************************************\n" );

printf ( MhkAkkhkhkhkkhk kA khkhhkhkkkhi*k OpenAL SDK 1-1 ******************\n" );

Printf ( Mhkkk khk kA kh kA kkkk,k*k Example COde:4.LOOping **************\n" ),-

Printf ( "********************~k******~k*~k**********************\n" ),.
return ;

void whitePrint (const char *Text) {/*Print White Text*/

HANDLE h = GetStdHandle ( STD_OUTPUT_HANDLE )
SetConsoleTextAttribute (h, FOREGROUND RED | FOREGROUND GREEN |

FOREGROUND_BLUE IFOREGROUND_INTENSITY);
printf ("%s", Text);
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void RedPrint (const char *Text) {/*Print Red Text */

HANDLE h = GetStdHandle ( STD_OUTPUT_HANDLE )
SetConsoleTextAttribute (h, FOREGROUND RED
IFOREGROUND_INTENSITY);
printf ("%s", Text);
}

/*Print Red AL-ALC Error code & Text */
void RedALErrorPrint (const char *Text, ALenum Error) {

HANDLE h = GetStdHandle ( STD_OUTPUT HANDLE )
SetConsoleTextAttribute (h, FOREGROUND RED
IFOREGROUND_INTENSITY);
printf ("$s%$s\n", Text, alGetString(Error));
}
/*Print Red ALUT Error code & Text */
void RedALUTErrorPrint (const char *Text, ALenum Error) {

HANDLE h = GetStdHandle ( STD_OUTPUT_HANDLE )

SetConsoleTextAttribute (h, FOREGROUND RED
IFOREGROUND_INTENSITY);

printf ("$s%$s\n", Text, alutGetErrorString(Error));

}

void ExitEnterPress (void) {/*quit programme*/

whitePrint ( "\n Press [Enter] to quit . . ." );
fflush ( stdout );
getchar () ;
exit(0); /*Returns 0 to the operating system*/
}
/* Define MAX PATH = 260 stdlib.h This work ONLY MinGW.
* NOT define MAX PATH = 260 stdlib.h Cygwin */

ALchar fullPath[MAX PATH];
/* Path finder for Sound */
ALchar *SoundPath (const AlLchar *filename, const ALchar *Path) {

sprintf (fullPath, "%s%s", Path ,filename);
return fullPath;
}

/*Use sound Path Function and add the user sound Path*/
ALchar *UserSoundPath () {

ALboolean AReturn = AL FALSE;/* TRUE OR FALSE Function Return*/

ALchar Path [MAX PATH]; /*260 stdio.h ONLY MinGW*/

ALchar *FileName; /*Full Path sound file */

ALchar TestFileName [ FILENAME MAX ]; /*260 stdio.h ONLY MinGW*/
ALchar ch;

sprintf (Path, "sounds\\");/*Default Sound Path*/

whitePrint ("\n\n Default Sound File is ...");

printf ("%s", Path);

do

{

printf ("\n You Would Want To fix New Default Sound Path
?(y/n)");

ch = _getch();
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if(ch == 'y"')

printf ("\n Enter Your New Default Sound Path: ");
fgets (Path, sizeof (Path), stdin);
/* Remove the new line character (remove the Enter) */
strtok (Path, "\n");
printf ("Enter your Sound File Name: ");
fgets (TestFileName, sizeof (TestFileName), stdin);
/* Remove the new line character (remove the Enter) */
strtok (TestFileName, "\n");
}
else if (ch == 'n')
{
printf ("\n Enter your Sound File Name: ");
fgets (TestFileName, sizeof (TestFileName), stdin);
/* Remove the new line character (remove the Enter) */
strtok (TestFileName, "\n"); }
else
{

printf ("\n Error Character! Press y or n\n");

}

FileName = SoundPath (TestFileName, Path);
printf ("Full Sound Path Name is $s", FileName) ;

printf (" Correct?(y/n) ");
ch = _getch();
if(ch == 'y")

{
AReturn = AL TRUE;

}

} while (AReturn != AL TRUE);

return FileName;

}

/*****x% INITIALIZATION & EXIT FUNCTION ****%%*/

/*Initialization OpenAL manually*/
AlLboolean InitOpenAL () {

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

AlLboolean bReturn = AL FALSE;

ALenum Error; /* save error status*/

ALCboolean currentcon ;/*test for alcMakeContextCurrent*/

pDevice = alcOpenDevice (NULL); /*Open default device*/
if (pDevice){ /*pDbevice != NULL*/
alcGetError (pDevice) ;/*Clear error code*/
/*creates a context using a default device*/
pContext = alcCreateContext (pDevice, NULL);
if (pContext) {/*pContext != NULL*/
/*set active context-Makes a pContext the current context*/
currentcon = alcMakeContextCurrent (pContext) ;
if (currentcon == ALC_TRUE) {
bReturn = AL TRUE;
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else{/*alcMakeContextCurrent (pContext) != ALC TRUE */
/*context error statex/
Error = alcGetError (pDevice);
RedALErrorPrint ( "Unable to make OpenAL context
current: !!!'Error!!!", Error );
}
}
else {/*pContext = NULL*/
Error = alcGetError (pDevice);/*context error state*/
RedALErrorPrint ( "Unable to create an OpenAL context:
!''"1"Error!!!", Error);
}

}
else{/*pDbevice = NULL*/

HANDLE h = GetStdHandle ( STD OUTPUT HANDLE )
SetConsoleTextAttribute (h, FOREGROUND RED
| FOREGROUND_INTENSITY) ;
printf ("Unable to Open default device :!!!Error!!!");

}

return bReturn;

}

AlLboolean CloseOpenAL() {/*Exit-Close OpenAL*/

ALCcontext *pContext;

ALCdevice *pDevice;

ALCboolean currentcon ;/*test for alcMakeContextCurrent*/

pContext = alcGetCurrentContext(); /*open the current context */
if (alcGetCurrentContext () == NULL) {
whitePrint ( "\n WARNING: There is no current context, NULL is
returned........ ")

}
/*open a context's device pointer*/
pDevice = alcGetContextsDevice (pContext) ;
/*makes NULL context the current context*/
currentcon = alcMakeContextCurrent (NULL) ;
if (currentcon != ALC TRUE) {
whitePrint ( "WARNING: failure to makes NULL context the

"

current context...... )
}
alcDestroyContext (pContext) ; /*destroys a context*/
alcCloseDevice (pDevice) ; /*closes a device*/
return AL TRUE;
}

AlLboolean InitALUT () {/*Initialization ALUT*/
Alboolean bReturn = AL FALSE;
ALenum Error; /*Save ALUT error status*/

alutGetError () ;/*Clear error code*/

if (!alutInitWithoutContext( NULL , NULL )) {
Error = alutGetError();
RedALUTErrorPrint ("!!!'Error!!!", Error);

}

else {

bReturn = AL TRUE;
}

return bReturn;

-Xelida 130-



EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

Alboolean CloseALUT () {/*Exit-Close ALUT */

Alboolean bReturn = AL FALSE;
ALenum Error; /*Save ALUT error status*/
alutGetError () ;/*Clear error code*/

if (lalutExit()) {
Error = alutGetError();
RedALUTErrorPrint ("Close ALUT : !!!Error!!!"™, Error);
}
bReturn = AL TRUE;
return bReturn;

/************* SOUND FUNCTION **************/

/*Load a .WAV sound -Create an AL buffer from the given sound file*/
ALuint LoadWavSound () {

ALenum Error; /*Save AL and ALUT error status*/
ALchar *FileName; /*Full Path sound file */

ALuint Buffer; /*Buffer Name */

alGetError () ; /*Clear AL error code*/

alutGetError () ; /*Clear ALUT error code*/

whitePrint ("\n\n\n Load Wav Sound File:");
FileName = UserSoundPath();/*Full Path sound file*/

if (!FileName) {
RedPrint ("\n!!! Error !!! Unable to Open File:");
printf ("$s\n", FileName);
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit programme*/

}

else {
Buffer = alutCreateBufferFromFile ( FileName );

if (Buffer == AL NONE )

{
Error = alutGetError();
RedALUTErrorPrint ("\n!!! Error!!! loading file:",Error);
printf ("Failed to load %s\n", FileName) ;
alDeleteBuffers (1, &Buffer);/*delete Buffer*/
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit programme*/

}

return Buffer;

}
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/* Main.c*/

/*Include Function File*/
#include "include.h"

int main ( void )

{

/****************** Definition variable ******************/

ALboolean AReturn = AL_FALSE;/* TRUE OR FALSE Function Return*/
ALboolean BReturn = AL_FALSE;/* TRUE OR FALSE Function Return*/
ALCdevice *pDevice = NULL;

ALenum Error; /*Save AL and ALUT error status*/
ALuint Buffer; /*Buffer Name */

ALuint Sources; /*sources Name */

Albyte ch; /*character for while */

ALint channels; /*Sound Channel info for buffer*/
Alsizei freqg; /*Sound Frequency info for buffer*/
ALint bits; /*Sound Bits info for buffer*/
AlLsizeil size; /*Sound size info for buffer*/

[FAAFAAFAAFAL INITIALIZATION OpenAL AND ALUT ***xFx&xkkxks/

StartPrint ();/*Start program print*/

AReturn = InitOpenAL();
BReturn = InitALUT() ;
if ( AReturn == AL TRUE && BReturn == AL TRUE ) |

whitePrint ( "\n Initialization OpenAL Complete:\n\n" );
printf( "1.Default Device : %s\n",
alcGetString (pDevice, ALC_ DEFAULT DEVICE SPECIFIER));

printf( "2.Default Capture Device : %s\n",
alcGetString (pDevice, ALC_CAPTURE_DEFAULT_DEVICE_SPECIFIER));
}

else {

RedPrint ("\n !ERROR! Initialization OpenAL NOT Complete\n\n");
CloseALUT() ;

CloseOpenAL() ;

ExitEnterPress () ;

}
/************** MAIN PROGRAM-SOUND PLAY ***************/

/*Load a .WAV sound -Create an AL buffer from the given sound file*/
Buffer = LoadWavSound ( );

whitePrint ( "\n\n\n Load Sound info:\n" );
/*retrieves Frequency info for buffer*/
alGetBufferi (Buffer, AL FREQUENCY, &freq);
/*retrieves Bits info for buffer*/
alGetBufferi (Buffer, AL BITS, &bits);
/*retrieves Channel info for buffer*/
alGetBufferi (Buffer, AL CHANNELS, é&channels);
/*retrieves size info for buffer*/
alGetBufferi (Buffer, AL SIZE, &size);
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printf ("\n Frequency %$iHz", freq);

(
printf ("\n Channel %$i", channels);
printf ("\n Bits %$1i", bits);
printf ("\n Size $1i", size);
alGetError () ; /*Clear AL error code*/

/*Generate a single source*/
alGenSources (1, &Sources);
Error = alGetError ();

if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n!!! Error !!!Failure to Generate a Source:",
Error);

alDeleteSources (1, &Sources);/*delete source*/
alDeleteBuffers (1, §Buffer); /*delete Buffer*/
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit programme*/

}

/*Attach Source to Buffer*/

alSourcei (Sources, AL BUFFER, Buffer);
Error = alGetError ();

if ( Error != AL NO ERROR ) {

RedALErrorPrint ("\n!!! Error !!!Failure to Attach Source to
Buffer:", Error);

alDeleteSources (1, &Sources);/*delete source*/

alDeleteBuffers (1, sBuffer); /*delete Buffer*/

CloseALUT () ;/*Exit-Close ALUT*/

CloseOpenAL () ;/*Exit-Close OpenAL*/

ExitEnterPress () ;/*quit programme*/

}

whitePrint ("\n\n\n Select a test from the following options:\n\n");

(
whitePrint ("Press 'l' to play source\n");
whitePrint ("Press '2' to toggle looping on source \n");
whitePrint ("Press '3' to stop source \n");

whitePrint ("Press 'gq' to quit\n");
printf ("\n\n\n\n\n\n\n\n") ;

do{
ch = _getch();
if (ch == "1"){

alSourcei (Sources, AL LOOPING, AL FALSE );/*Loop OFF*/
alSourcePlay (Sources);/*play a source*/
if ( Error != AL NO ERROR ) {

RedALErrorPrint ("\n!!! Error !!!Failure to Play
Source:", Error);
alSourceStop (Sources) ; /*stopped source*/
alDeleteSources (1, &Sources);/*delete source*/
alDeleteBuffers (1, sBuffer); /*delete Buffer*/
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress () ;/*quit programme*/
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}
else if (ch == '2"){

alSourcei (Sources, AL LOOPING, AL TRUE);/*Loop ON*/
if ( Error != AL NO ERROR ) {

RedALErrorPrint ("\n!!! Error !!!Failure to Loop
Source:", Error);
alSourceStop (Sources) ; /*stopped source*/
alDeleteSources (1, &Sources);/*delete source*/
alDeleteBuffers (1, sBuffer); /*delete Buffer*/
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit programme*/
}
}
else if (ch == '3")

{

alSourceStop (Sources) ; /*stopped source*/

if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n!!! Error !!!Failure to Stop
Source: ",Error);

alSourceStop (Sources) ; /*stopped source*/
alDeleteSources (1, &Sources);/*delete source*/
alDeleteBuffers (1, §Buffer); /*delete Buffer*/
CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
ExitEnterPress();/*quit programme*/

}while (ch != 'qg'");

/*************** EXIT CODE - EXIT PROGRAM ***************/

/*Clean up by deleting Source and Buffer*/
alSourceStop (Sources) ; /*stopped source*/
alDeleteSources (1, &Sources);/*delete source*/
alDeleteBuffers (1, sBuffer); /*delete Buffer*/

CloseALUT () ;/*Exit-Close ALUT*/
CloseOpenAL () ;/*Exit-Close OpenAL*/
whitePrint ( "\n Exit OpenAL Complete" );
ExitEnterPress();/*quit programme*/
return 0;

Enopévmg, Paoet tov mapomdveo Kodwka, o ypnotg apyikd Bo emAélel Tov o mov
emBupel va ekteléoet kal otV cvveyeio Oa pmopel va mailel, oTapoTicEL 1| va Tov BEcet
oe Loop. Evdiapépov mapovcidlel to moOAAOmMAO matNnpo Tov TANKTPOL 1 Hog Kot

emovekkivel kdBe popd Tov M0, Taporo mov Ppicketal 0N o€ dadikacioo AL PLAYING.
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Initialization OpenAL Complete:

1.Default Device Generic Harduare
2_Default Capture Device PHASE 22 Wave

Load Wav Sound File:

Default Sound File is ...sounds\

¥You Would Want To fix Mew Default Sound Path T{y nd

Enter your Sound File Name: ding.waw

Full Sound Path NHame is :... sounds™ding.wav GCorrect?{(y nd

OTNV GLVEXELN, HES® £vOG amhov interface, Tov dwayepileral.

Load Sound info:

Fregquency 22@858Hz
Channel i

Bits 16

Size 40382

Select a test from the following options:

Press ‘1’ to play source

Press ‘2’ to toggle looping on source
Press '3' to stop source

Press to guit




5. Example: Multiple Sources

To ovykexpipévo moapdderypo Topovotdlel opiopéves amd T PaciKES dVVATOTNTEG
tov mupnva ™ OpenAL. Arotedel Eva TANpeg MMTIKO TEPPAALOV Y0l TOV YPNOTY, EVO
TOVTOYPOVE TOV JIVEL TNV SVVATOTNTO VAL YEIPLOTEL OPIGUEVES TAPAUETPOVG.

To mpdypappa @optdvel éva minbog amd buffers. Ot mpotor okt® buffers
ypnoworoovvtor pe v Aswtovpyio Queue Buffers, 6étovroc éva background mov
amoteleiTal omd okTd povoikd koppdtio. H Asttovpyio Queue Buffers oto cuykexpipévo
TOPAOELYLLOL YPNCIULOTOLEITON £T01 MOTE VO BE0EL GE OLPE OVOLLOVIG TOL OKTM KOUUATIO GE
éva ovykekpévo Source. To ohvoro twv okt® buffers avtictoryel oe 20:05 Aentd (M
210 MB, «d1t mov amotedel €vov opkeTd HEYAAO OYKO TANPOPOPIOG), EXOVTAG ®C
amotéleopa, péow g Aettovpyiag Queue Buffers, v ghoyiotonoinon g xprong tov
CPU and 10 mpdypoppo, oAAA TouTtdYpOove TNV adENGT TG XPNCUYLOTOOVIEVNG VUG,
L0G KO TOL OKT® KOUUATIOL TPOETOLAOVTOL KOl POPTMVOVTOL GTO Source (Uvhun), OcTE
va givon £Tolua Tpog ekTéAEST OTaV £pBEL 1) GEPE TOVG.

Onwc &xel mpoavapepBel, n Aettovpyion Queue Buffers pmopel va ypnowomomOel pe
moAlamAoVg Ttpémovg. TMa v eloyiotomoinon g ypnoyLomolovpevng Uviung Oo
umopoVGaE, HEGH TV 1O10THTOV oL Tapéyel 1 AL, va ehéyyovope tov buffer mov
EKTEAEITOAL TNV CLYKEKPIUEV] OTIYUN Kol VO TPOETOUALOVIE TOV EMOUEVO Y10l EKTEAEDT,
Bétovtac Tov oe OVPA AVOUOVIG, EVO TOWTOYPOVO Bo pmopovoape va grevbepmdvovpe
avTdVv Tov £xel NON ektereoTEl, dnpovpydvTag Evav Bpdyo. O tpdmog mov Ba yeprobei o
wpoypappatiotic TNV Asttovpyia Queue Buffers, éxel dueon oyéon pe tovg mé6povS TOL
GLGTNUATOG TTOV YPNOLUOTOLEL TO GHVOLO TNG EPOPLOYNG TTOV BEAEL va dnovpynoel. Mia
epapuoy” mov ypetdletan to ohvoro tov CPU ywa v Aettovpyia g, Oa mpotyunoet ot
buffers va etvor 101 TPOETOUACUEVOL KOl POPTOUEVOL GTNV UVIUT], EVO L0 EQAPLOYY|
oV YpeLdleTon TEPLGGATEPT LVIUN B0l TPOTIUNGEL TNV AELTOVPYIO TTOL TPOOUVOUPEPOLLE.

210 ovyKeKpIEVO Tapadetypa ot oktd Queue Buffers tifevion 6e ovpd avopovig kot
10 Source tovg TiBetanr o Loop ON. O ypfiotng, HECH® TOV €NAVE Kot KAT® PELOVS TOL
TANKTPOAOYIOV, Uropel vo, ovEOpUEUDoEL TO gain tov Source, eV EMEWN 0EV VTAPYEL
KATmo1a «ypa@ikn» £vOEEn Yo TNV EAAYLOTN KoL TV HEYIGTN £VTOGT), XPNOLOTOLEITOL Lo
Mtk €voeln, mov exteleiton dtav To gain tov Source givol 6TO WHEYIGTO 1 OTO
eldyioto. H ovykekpiévn nyntikn évoeldn pmopel va axovotel kot 6tov matndel 1o
mktpo backspace.

Extog and v Asrtovpyia Queue Buffers, 10 cvykekpyuévo mopdoetypo mopovstalet
KoL TV AELITovpyia TG Y®PoToTodETnong tov mupnva g AL.

O Listener tiBeton otic default Typnég AL_POSITION kot AL_ORIENTATION (mpémetl va.
onuewOel OTL 01 CLYKEKPIUEVEG YPAUUEG KDOWKO Bo pmopovoay vo, Topain@bovy Kot
napovstafovial kabapd yio Adyovg katavomons tov kmdwka). Téooepa akdpo Sources
YPNOLOTOLOVVTOL Y10, TNV dNpovpyia tov teptBdAiovta xdpov.

O mpmdtog Source givol TOMOOETNUEVOG KOVTA-UTPOGTAE atd TOV YPNOTH GTO ONUELD
(0,0,0) xou pmopet vor exteLecTEL OTAV O YPNOTNG TATNCEL TO Spacebar.




O devtePOG lvar TOTOOETNEVOG UTPOCTA OO TOV YPNOTY|, OALL GE KATO1M ATOGTOC)
(0,0,1) ko givar oe Loop ON. O cvykekpipévog Nyog dtabétet éva mAnpeg mepiaiiov pe
avaKAGoELS, dote va dlvetal 1 aicOnomn tov ymdpov kol mwapOAo oL dev umopel va
emnpeocHel amd Tov ¥PNoTN Kot EEL APKETA YOUNAT EviaoT, ennpedletal HECH TOV gain
tov Queue Buffers, puog kot 60tav peidveton avtdg yivetar TANPOS EPPAVIG, EVAD OTAV
avéavetal Aettovpyet og ymTkd vdPabpo.

O 1pitog Myog eival Kot owtdg TomofeTnUéVog 68 Kamolo omdotacn, oAAY Kot KAT®
and tov ypnotn. Extedel v Aertovpyia tov Panning. Onwg €xer mpoavagepbel, to
panning oty OpenAL Aertovpyel éppeca. O cuykekpipévos Myog tomobeteitot o popd
d0e&l0—unpootd—KaTm (2,-4,-4) Ko o eopd aplotepd—uUnpootd—kdatm (-2,-4,-4). Kdabe
Qopa eAéyyeton To status AL PLAYING kot pia flag, mov ovopdleton Left. Av o fyog dev
elvolr oe kotdotoon AL PLAYING ko to flag Left eivan aAnbéc, toéte o mMyog Oa
tonofetnbel 610 onueio (-2,-4,-4) ko otnv ovveyeio Oa extereotel. Avtictolyo ov o
Nxog dev eivan o€ katdotoon AL PLAYING ko to flag Left eivon wevdég tote 0 yoc Oa
tonofetn el oto onueio (2,-4,-4) ko otnv cvveyeio Oa extedeotel. [Ipémet va onueiwOet
OTL, EMELON O MYOG elval LIKPNG SLAPKELNG Ko Yio va. unv dnuovpyet dvsapeotn aicOnon,
10 ovveyég Panning €xet tomoBenbel apketd oyd kol @oivetor ooV KOUPATL TOV
OEVTEPOV NYOV, CLUTANPDVOVTOS TO NYNTIKO TEPPAAAOV.

O tétaptog Kot teAevtaiog Nyog eitvarl tomobenuévog deEid—mavo—péosa (1, 4,-2). Ze
oxéon e TOLG LTOAOTOVG XOVG TTOV £YoLV TomoBetnOel apkeTd péca (-4) mapovoidleTat
oyxeTikd Kovtd(-2). O cvykekpiévog Nyoc mopdAo mov dev eivan o€ Loop ON, ovclaotikd
extedel pa Loop dwadwkacio. O Adyog mov dev 1énke oe Loop ON elvar ywoti Ba
dnNuovpyovoe o dSveapectn aicnon cvvéyelns. Avt’ awtod ypnotpomomdnke Evog
«TPOYEPOCH UETPNTNG, TOV OTAV QTACEL G £va. GLYKEKPUEVO oplBud pndevileton Kot
Bétet éva flag time aAn0éc. Otav 1o flag time eivor aAnbég 0 yog pumopel va ekTeEAEOTEL.

/%
* OpenAL SDK 1.1

* Example Code: Multiple Sources

*

* l.Initializing & exiting OpenAL and Alut

* 2.Print red cooler error code

* 3.Load a .wav Queue buffer

* 4 .Load a .wav User buffer

* 5.Load a .wav environment buffer

* 6.Use alSourceQueueBuffers for attach buffer

* 7.Generate static source and attach buffer for all source
* 8.Set default Listener Values

* 8.User Interface For Queue sound Gain and user sound

* 9.Multi Position Sound LR panning (down environment)

* 10.Set Sound Position Right UP

* 11.Clean up by deleting Source and Buffer
*/
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/*Include.h*/

#ifndef INCLUDE H
#define INCLUDE H_

/*Get some classic includes*/

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <Windows.h>

/*This include work ONLY MinGW. NOT compiler work Cygwin... (?) */
#include <conio.h>

/*includes FULL OpenAL*/
#include <al.h>

#include <alc.h>

#include <alut.h>
#include <efx.h>

#include <efx-creative.h>
#include <xram.h>

/************** GENERAL FUNCTION **************/

void whitePrint (const char *Text);/*Print White Text*/
void RedPrint (const char *Text);/*Print Red Text */
/*Print Red AL-ALC Error code & Text */

void RedALErrorPrint (const char *Text, ALenum Error);
/*Print Red ALUT Error code & Text */

void RedALUTErrorPrint (const char *Text, ALenum Error);

void ExitEnterPress (void); /*quit programme*/
void StartPrint();/*Start program print*/

JxFxxKkxk TNITIALIZATION & EXIT FUNCTION *****xx*/
Alboolean InitOpenAL();/*Initialization OpenAL*/
Alboolean CloseOpenAL ();/*Exit-Close OpenAL*/
Alboolean InitALUT();/*Initialization ALUT*/
ALboolean CloseALUT ();/*Exit-Close ALUT*/
#endif /*INCLUDE H */

/*Include.c*/

/*Include Function File*/

#include "include.h"
/************** GENERAL FUNCTION **************/

void StartPrint() {/*Start program print*/
HANDLE h = GetStdHandle ( STD_OUTPUT_ HANDLE ) ;

SetConsoleTextAttribute (h, FOREGROUND RED | FOREGROUND GREEN |
FOREGROUND_BLUE IFOREGROUND_INTENSITY);

prlntf ( "****************************************************\n" );

Prlntf ( Mk Ak kkhkkkhkhhkhkkkhkkkk*x*k OpenAL SDK 1_1 ******************\n" ),.

printf ( "FFAAxxkAk Example Code: 5.Multiple Sources *xFAxxkkA\pn'" )

prlntf ( "****************************************************\n" );
return ;

}
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/* Colour info:
* Win32 Console Applications Tutorials- Part 4 colour.
* http://www.adrianxw.dk/SoftwareSite/Consoles/Consoles4.html*/

void whitePrint (const char *Text) /*Print White Text*/

{

HANDLE h = GetStdHandle ( STD_OUTPUT_HANDLE )

SetConsoleTextAttribute (h, FOREGROUND RED | FOREGROUND GREEN |
FOREGROUND_BLUE IFOREGROUND_INTENSITY);

printf ("%s", Text);

}

void RedPrint (const char *Text) /*Print Red Text */

{
HANDLE h = GetStdHandle ( STD OUTPUT HANDLE );

SetConsoleTextAttribute (h, FOREGROUND_RED IFOREGROUND_INTENSITY);
printf ("%s", Text);
}

/*Print Red AL-ALC Error code & Text */
void RedALErrorPrint (const char *Text, ALenum Error)

{
HANDLE h = GetStdHandle ( STD OUTPUT_ HANDLE );

SetConsoleTextAttribute (h, FOREGROUND_RED IFOREGROUND_INTENSITY);
printf ("$s%$s\n", Text, alGetString (Error));
}

/*Print Red ALUT Error code & Text */
void RedALUTErrorPrint (const char *Text, ALenum Error)

{
HANDLE h = GetStdHandle ( STD OUTPUT_ HANDLE );

SetConsoleTextAttribute (h, FOREGROUND_RED IFOREGROUND_INTENSITY);
printf ("$s%$s\n", Text, alutGetErrorString (Error));

}

void ExitEnterPress (void) /*quit programme*/

{

whitePrint ( "\nPress [Enter] to quit . . ." );
fflush ( stdout );

getchar () ;

exit(0); /*Returns 0 to the operating system*/

J/***x%% INITIALIZATION & EXIT FUNCTION ******/

Alboolean InitOpenAL()/*Initialization OpenAL manually*/
{

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

Alboolean bReturn = AL FALSE;

ALenum Error; /* save error status*/

ALCboolean currentcon ;/*test for alcMakeContextCurrent*/

-Xelida 139-



EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

pDevice = alcOpenDevice (NULL); /*Open default device*/
if (pDevice){ /*pDbevice != NULL*/
alcGetError (pDevice) ; /*Clear error code*/
/*creates a context using a default device*/
pContext = alcCreateContext (pDevice, NULL);
if (pContext) {/*pContext != NULL*/
/*set active context-Makes a pContext the current context*/
currentcon = alcMakeContextCurrent (pContext) ;
if (currentcon == ALC TRUE) {
bReturn = AL TRUE;
}
else{/*alcMakeContextCurrent (pContext) != ALC TRUE */
Error = alcGetError (pDevice);
RedALErrorPrint ( "Unable to make OpenAL context
current: !!!'Error!!!", Error );
}
}
else {/*pContext = NULL*/
Error = alcGetError (pDevice);
RedALErrorPrint ( "Unable to create an OpenAL context:
!''"1'Error!!!", Error);
}
}

else{/*pDevice

NULL*/

HANDLE h GetStdHandle ( STD OUTPUT HANDLE ) ;
SetConsoleTextAttribute (h, FOREGROUND RED

| FOREGROUND INTENSITY) ;
printf ("Unable to Open default device :!!!Error!!!");

}

return bReturn;

}

Alboolean CloseOpenAL () /*Exit-Close OpenAL*/

{

ALCcontext *pContext;

ALCdevice *pDevice;

ALCboolean currentcon ;/*test for alcMakeContextCurrent*/

pContext = alcGetCurrentContext(); /*open the current context */
if (alcGetCurrentContext () == NULL) {
whitePrint ( "\n WARNING: There is no current context, NULL is
returned........ ")

}
/*open a context's device pointer*/
pDevice = alcGetContextsDevice (pContext);
/*makes NULL context the current context*/
currentcon = alcMakeContextCurrent (NULL) ;
if (currentcon != ALC_TRUE) {
whitePrint ( "WARNING: failure to makes NULL context the

1]

current context...... ) ;
}
alcDestroyContext (pContext) ; /*destroys a context*/
alcCloseDevice (pDevice) ; /*closes a device*/
return AL TRUE;
}
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Alboolean InitALUT()/*Initialization ALUT*/

{

}

Alboolean bReturn = AL FALSE;

ALenum Error; /*Save ALUT error status*/

alutGetError () ;/*Clear error code*/

if (!alutInitWithoutContext ( NULL , NULL )) {
Error = alutGetError();
RedALUTErrorPrint ("!!!'Erroxr!!!", Error);

}

else

{
bReturn = AL TRUE;

}

return bReturn;

ALboolean CloseALUT () /*Exit-Close ALUT */

{

Alboolean bReturn = AL FALSE;
AlLenum Error; /*Save ALUT error status*/

alutGetError ();/*Clear error code*/

if (lalutExit()) {
Error = alutGetError();
RedALUTErrorPrint ("Close ALUT : !!!Error!!!", Error);
}
bReturn = AL TRUE;
return bReturn;

/* Main.c*/

/*Include Function File*/

#include "include.h"

BOOL

done=FALSE; // Bool Variable To Exit Loop - Windows

#define NUM Q BUFFERS 8 //Queue Buffer

int main ( void ) {

/****************** Deflnltlon Varlable ******************/

Alboolean AReturn = AL FALSE; // TRUE OR FALSE Function Return
Alboolean BReturn = AL FALSE; // TRUE OR FALSE Function Return

AlLbyte keys; // Keyboard Keys

ALenum Error; // Save AL and ALUT error status
ALfloat UsGain = 0.5; // User Gain

ALuint QueueBuffers [NUM Q BUFFERS]; // Queue Buffer Name
Aluint QueueSources; // Queue source Name
ALuint warningB; // warning Buffer Name

ALuint warnings; // warning source Name
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Aluint UserSoundB; // User Buffer Name
ALuint UserSoundS; // User source Name

// User Default source Position

ALfloat SourceUserSoundPos[] = { 0.0, 0.0, 0.0 };

ALuint EnvBackB; // environment back Buffer Name

ALuint EnvBackS; // environment back source Name
//environment back source Position (z= -1)

ALfloat SourceEnvBackPos[] = { 0.0, 0.0,-1.0 };

ALuint EnvLRDownB; // environment LR Down Buffer Name
ALuint EnvLRDownS; // environment LR Down source Name

ALint status; //Source State

ALint Left = AL TRUE;//flag Source State set left position

//environment Left Down source Position

ALfloat SourcelLDownPos|[] = { -2.0, -4.0,-4.0 };
//environment Right Down source Position

ALfloat SourceRDownPos[] = { 2.0, -4.0,-4.0 };
ALuint EnvRUPB; // environment Right UP Buffer Name
ALuint EnvRUPS; // environment Right UP source Name
ALint status2; // Source State

ALint Time = AL TRUE;//flag Source timer State
ALint i=1; // timer

//environment Right UP source Position
ALfloat SourceRUPos[] = { 1.0, 4.0,-2.0 };

// Position of the listener.

ALfloat ListenerPos[] = { 0.0, 0.0, 0.0 };

// Orientation of the listener. (first 3 elements are "at",
// second 3 are "up")

ALfloat ListenerOri[] = { 0.0, 0.0, -1.0, 0.0, 1.0, 0.0 };
//Sound Path :..../sounds/

//Background Sound name

const char *FileNamel = "sounds\\tantra intro.wav";

const char *FileName2 "sounds\\MandaralstField2.wav";
const char *FileName3 "sounds\\Japan Battle 2nd.wav";
const char *FileName4 = "sounds\\Japan Battle Final.wav";
const char *FileName5 "sounds\\India Battle 3rd.wav";
const char *FileName6 "sounds\\Japan_ Field 2nd.wav";
const char *FileName7 = "sounds\\mudha.wav";

const char *FileName8 = "sounds\\TrimuritiBattleField.wav";
//warning Sound name
const char “*WarSound
//User Sound name

const char *UserSound
//environment Sound name

"sounds\\ding.wav";

"sounds\\Gun.wav";

const char *EnvBack = "sounds\\planet horror.wav";
const char *EnvLRDown = "sounds\\R1FX004.WAV";
const char *EnvRUP = "sounds\\R1FX013.WAV";
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[FAHAAFAAFAAFAL INITIALIZATION OpenAL AND ALUT ***xFx&kxkkxks/

StartPrint(); //Start program print

AReturn = InitOpenAL();

BReturn = InitALUT () ;

if ( AReturn == AL TRUE && BReturn == AL TRUE ) {

whitePrint ( "\n Initialization OpenAL Complete:\n\n" );
}
else {
RedPrint ("\n !ERROR! Initialization OpenAL NOT Complete\n\n");
CloseALUT () ;
CloseOpenAL() ;
ExitEnterPress () ;

}

/******************* MAIN PROGRAM LOAD ********************/

alutGetError () ;/*Clear ALUT error code*/

//Load a .WAV Queue sound

whitePrint( "\n Load a .WAV Queue sound :\n" );

QueueBuffers[0]=alutCreateBufferFromFile ( FileNamel );

if (QueueBuffers[0] == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n!!! Error!!! loading file:" ,Error);
printf ("Failed to load %s\n", FileNamel);
alDeleteBuffers (1, sQueueBuffers([0]);//delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

else(
printf ("$s\n", FileNamel) ;

}

QueueBuffers[l]=alutCreateBufferFromFile ( FileName2 );

if (QueueBuffers[l] == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", FileName?);
alDeleteBuffers (1, §QueueBuffers[1l]);//delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL () ;//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

else/{
printf ("$s\n", FileName?2) ;

}

QueueBuffers[2]=alutCreateBufferFromFile ( FileName3 );

if (QueueBuffers[2] == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint (" \n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", FileName3);
alDeleteBuffers (1, sQueueBuffers([2]);//delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", FileName3);
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QueueBuffers[3]=alutCreateBufferFromFile ( FileNamed );

if (QueueBuffers[3] == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", FileNamed);
alDeleteBuffers (1, sQueueBuffers([3]);//delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL//
ExitEnterPress();//quit programme

else(
printf ("$s\n", FileNamed) ;

QueueBuffers[4]=alutCreateBufferFromFile ( FileNameb5 );

if (QueueBuffers[4] == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", FileNameb);
alDeleteBuffers (1, sQueueBuffers([4]);//delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", FileNameb);
}

QueueBuffers[5]=alutCreateBufferFromFile ( FileName6 );

if (QueueBuffers[5] == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);
printf ("Failed to load %s\n", FileName6) ;
alDeleteBuffers (1, sQueueBuffers([5]);//delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", FileName6) ;

QueueBuffers[6]=alutCreateBufferFromFile ( FileName7 );

if (QueueBuffers[6] == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);
printf ("Failed to load %s\n", FileName7);
alDeleteBuffers (1, sQueueBuffers([6]);//delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", FileName7);
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QueueBuffers[7]=alutCreateBufferFromFile ( FileName8 );
if (QueueBuffers[7] == AL NONE ) {
Error = alutGetError();

RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", FileName8);
alDeleteBuffers (1, sQueueBuffers([7]);//delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

else(
printf ("$s\n", FileName8);

}

//Load a .WAV user sound
whitePrint( "\n\n Load a .WAV User sound :\n" );

warningB=alutCreateBufferFromFile ( WarSound );
if (warningB == AL NONE ) {
Error = alutGetError();

RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", WarSound);
alDeleteBuffers (1, &warningB);//delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

else{
printf ("$s\n", WarSound) ;

}

UserSoundB=alutCreateBufferFromFile ( UserSound );

if (UserSoundB == AL NONE ) {
Error = alutGetError();

RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", UserSound);
alDeleteBuffers (1, &§UserSoundB) ;//delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", UserSound) ;

}

//Load a .WAV environment sound

whitePrint( "\n\n Load a .WAV Environment sound :\n" );
EnvBackB=alutCreateBufferFromFile ( EnvBack );
if (EnvBackB == AL_NONE ) {

Error = alutGetError();

RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", EnvBack);
alDeleteBuffers (1, §&EnvBackB) ;//delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", EnvBack);
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EnvLRDownB=alutCreateBufferFromFile ( EnvLRDown );

if (EnvLRDownB == AL_NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file:" ,Error);
printf ("Failed to load %s\n", EnvLRDown) ;
alDeleteBuffers (1, §&EnvLRDownB) ;//delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", EnvLRDown) ;

EnvRUPB=alutCreateBufferFromFile ( EnvRUP );

if (EnvRUPB == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", EnvRUP);
alDeleteBuffers (1, §&EnvLRDownB) ;//delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

else(
printf ("$s\n", EnvRUP);

/******************* MAIN PROGRAM PLAY ********************/

alGetError () ; //Clear AL error code

//QUEUE SOUND

alGenSources (1, &QueueSources);//Generate a single source for queue

Error = alGetError ();

if ( Error != AL NO ERROR )

{
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a Source:",Error);
alDeleteSources (1, &QueueSources);//delete source
alDeleteBuffers (8, QueueBuffers); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

// Queue Sound Data
alSourceQueueBuffers ( QueueSources, NUM Q BUFFERS, QueueBuffers);
Error = alGetError ();

if ( Error != AL NO ERROR )
{
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Source to Queue
Buffer:", Error);

alDeleteSources (1, &QueueSources);//delete source
alDeleteBuffers (8, QueueBuffers); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme
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//WARNING SOUND
alGenSources (1, &warningS);//Generate a single source for warning
Error = alGetError ();
if ( Error != AL NO ERROR )
{
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a Source:",Error);
alDeleteSources (1, &warningS);//delete source
alDeleteBuffers (1, &éwarningB); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

//Attach warning Source to Buffer

alSourcei (warningS, AL BUFFER, warningB);

Error = alGetError ();

if ( Error != AL NO ERROR )

{
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Source to

Buffer:", Error);

alDeleteSources (1, &warningS);//delete source
alDeleteBuffers (1, &warningB); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress () ;//quit programme

//USER SOUND
alGenSources (1, &UserSoundS);//Generate a single source for user
Error = alGetError ();
if ( Error != AL NO ERROR )
{
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a Source:",Error);
alDeleteSources (1, &UserSoundS);//delete source
alDeleteBuffers (1, &§UserSoundB); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

//Attach warning Source to Buffer
alSourcei (UserSoundS, AL BUFFER, UserSoundB);
Error = alGetError ();

if ( Error != AL NO ERROR )
{
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Source to
Buffer:", Error);

alDeleteSources (1, &UserSoundS);//delete source
alDeleteBuffers (1, &§UserSoundB); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme
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// ENVIRONMENT SOUND

alGenSources (1, &EnvBackS);//Generate a single source

Error = alGetError ();

if ( Error != AL NO ERROR )

{
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a Source:",Error);
alDeleteSources (1, &EnvBackS);//delete source
alDeleteBuffers (1, §&EnvBackB); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

//Attach Source to Buffer

alSourcei (EnvBackS, AL BUFFER, EnvBackB);

Error = alGetError ();

if ( Error != AL NO ERROR )
{
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Source to
Buffer: ",Error);

alDeleteSources (1, &EnvBackS);//delete source
alDeleteBuffers (1, §&EnvBackB); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

alGenSources (1, &EnvLRDownS);//Generate a single source

Error = alGetError ();

if ( Error != AL NO ERROR )

{
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a Source:",Error);
alDeleteSources (1, &EnvLRDownS);//delete source
alDeleteBuffers (1, §&EnvLRDownB); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

//Attach Source to Buffer

alSourcei (EnvLRDownS, AL BUFFER, EnvLRDownB) ;

Error = alGetError ();

if ( Error != AL NO ERROR )
{
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Source to
Buffer: ",Error);

alDeleteSources (1, &EnvLRDownS);//delete source
alDeleteBuffers (1, §&EnvLRDownB); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

alGenSources (1, &EnvRUPS);//Generate a single source

Error = alGetError ();

if ( Error != AL NO ERROR )

{
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a Source:",Error);
alDeleteSources (1, 8EnvRUPS) ; //delete source
alDeleteBuffers (1, §&EnvRUPB); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme
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//Attach Source to Buffer
alSourcei (EnvRUPS, AL_BUFFER, EnvRUPB) ;
Error = alGetError ();

if ( Error != AL NO ERROR )
{
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Source to
Buffer: ",Error);

alDeleteSources (1, §EnvRUPS) ;//delete source
alDeleteBuffers (1, §&EnvRUPB); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

//Set Listener Values
allListenerfv (AL POSITION, ListenerPos) ;
allListenerfv (AL ORIENTATION, ListenerOri);

//Star Queue Sound

alSourcef (QueueSources, AL GAIN, UsGain);//GAIN SET 0.5
alSourcei (QueueSources, AL LOOPING, AL TRUE);//Loop ON
alSourcePlay (QueueSources);//play a source

//Star environment Sound

//Set Sound position

alSourcefv (EnvBackS, AL POSITION, SourceEnvBackPos);
alSourcef (EnvBackS, AL GAIN, 0.4);//Set GAIN
alSourcei (EnvBackS, AL LOOPING, AL TRUE);//Loop ON
alSourcePlay (EnvBackS);//play a source

whitePrint ("\n\n\n\n");

whitePrint ("Select from the following options:\n\n");

whitePrint ("Press [Up Arrow] to Increase Background Gain \n");
whitePrint ("Press [Down Arrow] to Decrease Background Gain \n");
whitePrint ("Press [Spacebar] to Start your Sound\n");
whitePrint ("Press [Enter] to quit\n\n\n");

whitePrint ("Info: If the gain of the background sound has reached the

Maximum\n") ;
whitePrint (" or Minimum level you will listen a warning sound\n\n");
whitePrint (" Press [BackSpace] to listen to the warning sound\n");

whitePrint ("\n\n\n\n\n\n\n\n\n") ;

do
{ // Get Source State
alGetSourcei (EnvLRDownS, AL SOURCE STATE, &status);
if (status != AL PLAYING){ // if source not play
if (Left ==AL TRUE){ // if left flag is true
//Set left Sound position
alSourcefv (EnvLRDownS, AL POSITION,
SourcelLDownPos) ;
alSourcef (EnvLRDownS, AL GAIN, 0.4);//Set GAIN
Left =AL FALSE;// set flag False
alSourcePlay (EnvLRDownS);//play user source sound
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else(
//Set Right Sound position
alSourcefv (EnvLRDownS, AL POSITION,
SourceRDownPos) ;
alSourcef (EnvLRDownS, AL GAIN, 0.4); //Set GAIN
Left =AL TRUE;// set left flag true
alSourcePlay (EnvLRDownS); //play user source sound

// Get Source State
alGetSourcei (EnvRUPS, AL SOURCE STATE, &status2);
if (status2 != AL PLAYING) {//if source not play

if (Time == AL TRUE){ //if timer flag is true
//Set Sound position
alSourcefv (EnvRUPS, AL POSITION, SourceRUPos);
alSourcef (EnvLRDownS, AL GAIN, 0.4); //Set GAIN
Time =AL FALSE; // set flag False
alSourcePlay (EnvRUPS); //play user source sound

else(
i+=1;
if (i==100000) {
Time = AL TRUE;// set flag True
i=0;
}
}
}
if (kbhit()) {//if keys pressed

keys= getch();//Get keys

if (keys == 13){ //1f Enter Being Pressed
done=TRUE; //Exit Loop - Windows

}

if (keys == 72){ // 1If Up Arrow Being Pressed
UsGain+=0.05f; // If So, Increase UsGain

if (UsGain >= 1){ // If usGain >= 1
UsGain =1; // set usGain = 1
alSourcePlay (warningS);//play warning sound

}

alSourcef (QueueSources, AL GAIN, UsGain);
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if (keys == 80 ){ // If Down Arrow Being Pressed
UsGain-=0.05f; // Decrease UsGain
if (UsGain <= 0 ){ // If usGain <= 0
UsGain =0; // set usGain = 0

alSourcePlay (warningS);//play warning sound

}

alSourcef (QueueSources, AL GAIN, UsGain);

}

if (keys == 8){// If BackSpace Being Pressed
alSourcePlay (warningS);//play warning sound

}

if (keys == 32){ //If Spacebar Being Pressed
alSourcefv (UserSoundS, AL POSITION,
SourceUserSoundPos) ; //Set Sound position
alSourcePlay (UserSoundS);//play user source sound

}

}while (!done);

/******************* OUT PROGRAMME ********************/

alDeleteSources (1, 4EnvRUPS) ; //delete environment Right Up source
alDeleteBuffers (1, &EnvRUPB); //delete environment Right Up Buffer

//delete environment Left Right Down source
alDeleteSources (1, &EnvLRDownS) ;
//delete environment Left Right Down Buffer
alDeleteBuffers (1, §&EnvLRDownB) ;

alDeleteSources (1, &EnvBackS);//delete environment Back source
alDeleteBuffers (1, &EnvBackB); //delete environment Back Buffer

alDeleteSources (1, &UserSoundS);//delete User source
alDeleteBuffers (1, &UserSoundB); //delete User Buffer

alDeleteSources (1, &warningS);//delete warning source
alDeleteBuffers (1, &warningB); //delete warning Buffer

alDeleteSources (1, &QueueSources);//delete Queue source
alDeleteBuffers (8, QueueBuffers);//Delete Queue Buffer

CloseALUT();//Exit-Close ALUT
CloseOpenAL () ;//Exit-Close OpenAL
return O;

}

2T0 GULYKEKPIUEVO TOPAOELYHO YPNCILOTOMONKAY O1dPOopol TPOTOL DOCTE VO, UNV
dnuovpynBet n aicOnom e amdAVTNG CLUVEYELNG. XE L0 TPIOIACTATY EPOPLOYT], Ol 101
EKTEAOVVTOL OTOV OLUPEl (oL GUYKEKPIUEVT] EVEPYEWD OO TOV YPNOTN N OTOV £€vag
E0MTEPIKOG System timer OMoel €VIOAN OTL «elvar dpay €vo MY0G VO EKTEAECTEL.
Amotéhecpo avtod eivor M aicBnon g ocvvéxelng va punv givor kaBOAov EUEOVIG

vrofonfovpevn BEPora hvTo amd TNV EIKOVOL.
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Initialization OpenAL Complete:

Load a -WAU Queuwe sound :
soundsstantra_intro.wav
soundssMandaralstField2 . wav
soundssJapan_Battle_2nd.wav
soundssJapan_Battle_Final_wav
soundssIndia_Battle_3rd.wav
sounds™Japan_Field_2Znd.wav
soundssmudha .wav
soundssITrimuritiBattleField.wav

Load a .WAY User sound :
soundssding . wau
soundss\Gun . wav

Load a .WAY Environment sound :

sounds™ t_horror.wvav
sounds™ 4 _WAU
sounds™ 3.uAy

Ymv ovvéxel o xpnotng umopel vo  eAEYEEl  OpPLOUHEVOL  XOPOKTNPLOTIKE TOV
nepPaAlovtog:

ample Multiple Sour

felect from the following options:

[Up Arroul to Increase Background Gain
[Down Arrow] to Decrease Background Gain
[Spacebar] to Start gour Sound

[Enter] to guit

Wowoww
R ]

If the gain of the bhackground sound has reached the Maximum
or Minimum level you will listen a warning sound

Fress [BackSpacel to listen to the warning sound
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6. Example: System info - Extensions

210 TapAdELY Lo avTd 0 YPNOTNG £XEL TV duvatoOTNTa Vo, Ot To. factkd Extension tov
ocvotuatog OpenAL. Tavtoypova efetdletar Kot 11 dSuvaTOHTNTO TOV GLGTHLOTOS TOV
YPNOTN YL TV €KTEAEON Agttovpyldv pécwm g EFX.

Metd 1o Initialize exktvondveton 1 ékdoon ¢ OpenAL mov ypnowonoteital, Kabdg
Kot TANpopopieg yia ta dtabésyua Device. LTy cuvEXELD EKTUTOVOVTOL Ol SLODECIEG
Context Extensions (givor mdévto 3-ALC_ENUMERATION EXT, ALC EXT CAPTURE,
ALC_EXT_EFX) kol eAéyyxetor av eivon Otabéoipueg amd 10 ovotnua. Axolovbei m
ektomwon  tov  Oowbéowwv AL Extensions (efvor  mdvta  9-AL EXT OFFSET,
AL_EXT LINEAR DISTANCE, AL EXT EXPONENT DISTANCE, EAX, EAX2.0, EAX3.0, EAX4.0,
EAX3.0EMULATED, EAX4.0EMULATED), ev® yivetor kou édeyyog yio daféoun X-RAM
670 GUGTNUO (E1O1KN VAN TTOV OPIOUEVES KAPTES YOV dLBETOLV).

Xmv ovvéyela yivovton Setup ot EFX Functions kot akoAlovBoldv dokipuéc yio tnv
vrootpiEn g EFX amd v xdpto fyov. Apyikd {nteitor amd 10 ovoTNUO Vo
onuovpynoetr €vav apketd peyaro apOud Auxiliary Effect Slots (120) wor poig
onuovpynOet éva error n Aeltovpyio. CTAUOTAEL KO EKTUTAOVEL TOV aptBpud tov Auxiliary
Effect Slots, mov umopel va vmoonpiEel n KAPTO NYOV. ZTNV GLVEXELD YIVETOL EPADTNON
(ALC_MAX_AUXILIARY_SENDS) yw tov péyioto opiBud Auxiliary Effect Slots, mov
umopel va drateBodv avd Source. Téhog eetdlovtal av 0Aa to Effects ko Filters g
EFX givor vmootnpi&ipa amd v Kapto nyov.

/***********************************************************************

* OpenAL SDK 1.1
Example Code

l.Initializing & exiting OpenAlL

2.0penAL Info: AL VENDOR, AL VERSION, AL RENDERER

3.Device info: ALC DEVICE SPECIFIER,

ALC DEFAULT DEVICE SPECIFIER, ALC CAPTURE DEVICE SPECIFIER,
ALC CAPTURE DEFAULT DEVICE SPECIFIER

4 .ALC Extensions: ALC ENUMERATION EXT, ALC EXT CAPTURE,
ALC_EXT EFX
5.Query for ALC Extensions Support

*

*

*

*

*

*

*

*

*

*

*

*

* 6.AL Extensions: AL EXT OFFSET, AL EXT LINEAR DISTANCE,
* AL EXT EXPONENT DISTANCE, EAX, EAX2.0, EAX3.0,EAX4.0,
* EAX3.0EMULATED, EAX4.0EMULATED
*

*

*

*

*

*

*

*

*

*

*

*

7.Query for AL Extensions Support
8.Query for EAX-RAM Support: "EAX-RAM"

9.EFX Function setup
10.Try to create 120 Auxiliary Effect Slots

11.Test Max support Auxiliary Effect Slots and
Auxiliary Sends per Source

12.Test Device Support Available Effects and Filter
*******************k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*********k*************************/
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/*Get some classic includes*/
#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <Windows.h>

/*includes FULL OpenAL*/
#include <al.h>
#include <alc.h>
#include <alut.h>
#include <efx.h>
#include <xram.h>

// Effect objects

LPALGENEFFECTS alGenEffects = NULL;
LPALDELETEEFFECTS alDeleteEffects = NULL;
LPALISEFFECT allsEffect = NULL;
LPALEFFECTI alEffecti = NULL;
LPALEFFECTIV alEffectiv = NULL;
LPALEFFECTF alEffectf = NULL;
LPALEFFECTFV alEffectfv = NULL;
LPALGETEFFECTI alGetEffecti = NULL;
LPALGETEFFECTIV alGetEffectiv = NULL;
LPALGETEFFECTF alGetEffectf = NULL;
LPALGETEFFECTFV alGetEffectfv = NULL;

//Filter objects

LPALGENFILTERS alGenFilters = NULL;
LPALDELETEFILTERS alDeleteFilters = NULL;
LPALISFILTER alIsFilter = NULL;
LPALFILTERI alFilteri = NULL;
LPALFILTERIV alFilteriv = NULL;
LPALFILTERF alFilterf = NULL;
LPALFILTERFV alFilterfv = NULL;
LPALGETFILTERI alGetFilteri = NULL;
LPALGETFILTERIV alGetFilteriv = NULL;
LPALGETFILTERF alGetFilterf = NULL;
LPALGETFILTERFV alGetFilterfv = NULL;

// Auxiliary slot object

LPALGENAUXILIARYEFFECTSLOTS alGenAuxiliaryEffectSlots = NULL;
LPALDELETEAUXILIARYEFFECTSLOTS alDeleteAuxiliaryEffectSlots = NULL;
LPALISAUXILIARYEFFECTSLOT alIlsAuxiliaryEffectSlot = NULL;
LPALAUXILIARYEFFECTSLOTI alAuxiliaryEffectSloti = NULL;
LPALAUXILIARYEFFECTSLOTIV alAuxiliaryEffectSlotiv = NULL;
LPALAUXILIARYEFFECTSLOTFEF alAuxiliaryEffectSlotf = NULL;
LPALAUXILIARYEFFECTSLOTEV alAuxiliaryEffectSlotfv = NULL;
LPALGETAUXILIARYEFFECTSLOTI alGetAuxiliaryEffectSloti = NULL;
LPALGETAUXILIARYEFFECTSLOTIV alGetAuxiliaryEffectSlotiv = NULL;
LPALGETAUXILIARYEFFECTSLOTF alGetAuxiliaryEffectSlotf = NULL;
LPALGETAUXILIARYEFFECTSLOTFEV alGetAuxiliaryEffectSlotfv = NULL;
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/*EFX Function setup*/
AlLboolean EFXFunctionSetup () {

ALCdevice *pDevice = NULL;

ALCcontext *pContext = NULL;

Alboolean Setup = AL FALSE;

pContext = alcGetCurrentContext() ;
pDevice = alcGetContextsDevice (pContext) ;

if (alcIsExtensionPresent (pDevice, (ALCchar*)ALC EXT EFX NAME)) {

// Get function pointers

alGenEffects = (LPALGENEFFECTS)alGetProcAddress ("alGenEffects");
alDeleteEffects = (LPALDELETEEFFECTS )

alGetProcAddress ("alDeletekEffects");
alIsEffect = (LPALISEFFECT )alGetProcAddress ("allIsEffect");
alEffecti = (LPALEFFECTI)alGetProcAddress ("alEffecti");
alEffectiv = (LPALEFFECTIV)alGetProcAddress ("alEffectiv");
alEffectf = (LPALEFFECTF)alGetProcAddress ("alEffectf");
alEffectfv = (LPALEFFECTFV)alGetProcAddress ("alEffectfv");
alGetkEffecti = (LPALGETEFFECTI)alGetProcAddress ("alGetEffecti");
alGetEffectiv = (LPALGETEFFECTIV)alGetProcAddress ("alGetEffectiv");
alGetEffectf = (LPALGETEFFECTF)alGetProcAddress ("alGetEffectf");
alGetEffectfv = (LPALGETEFFECTEV)alGetProcAddress ("alGetEffectfv");
alGenFilters = (LPALGENFILTERS)alGetProcAddress ("alGenFilters");
alDeleteFilters =
(LPALDELETEFILTERS) alGetProcAddress ("alDeleteFilters") ;
allsFilter = (LPALISFILTER)alGetProcAddress ("allIsFilter");
alFilteri = (LPALFILTERI)alGetProcAddress ("alFilteri");
alFilteriv = (LPALFILTERIV)alGetProcAddress ("alFilteriv");
alFilterf = (LPALFILTERF)alGetProcAddress ("alFilterf");
alFilterfv = (LPALFILTERFV)alGetProcAddress ("alFilterfv");
alGetFilteri = (LPALGETFILTERI )alGetProcAddress ("alGetFilteri");
alGetFilteriv= (LPALGETFILTERIV )alGetProcAddress ("alGetFilteriv");
alGetFilterf = (LPALGETFILTERF )alGetProcAddress ("alGetFilterf");
alGetFilterfv= (LPALGETFILTERFV )alGetProcAddress ("alGetFilterfv");

alGenAuxiliaryEffectSlots =(LPALGENAUXILIARYEFFECTSLOTS)

alGetProcAddress ("alGenAuxiliaryEffectSlots");
alDeleteAuxiliaryEffectSlots=(LPALDELETEAUXILIARYEFFECTSLOTS)

alGetProcAddress ("alDeleteAuxiliaryEffectSlots");
alIsAuxiliaryEffectSlot=(LPALISAUXILIARYEFFECTSLOT)
alGetProcAddress ("alIsAuxiliaryEffectSlot");

alAuxiliaryEffectSloti = (LPALAUXILIARYEFFECTSLOTI)

alGetProcAddress ("alAuxiliaryEffectSloti");
alAuxiliaryEffectSlotiv = (LPALAUXILIARYEFFECTSLOTIV)

alGetProcAddress ("alAuxiliaryEffectSlotiv");
alAuxiliaryEffectSlotf = (LPALAUXILIARYEFFECTSLOTE)

alGetProcAddress ("alAuxiliaryEffectSlotf");
alAuxiliaryEffectSlotfv = (LPALAUXILIARYEFFECTSLOTFV)

alGetProcAddress ("alAuxiliaryEffectSlotfv");
alGetAuxiliaryEffectSloti = (LPALGETAUXILIARYEFFECTSLOTI)

alGetProcAddress ("alGetAuxiliaryEffectSloti");
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alGetAuxiliaryEffectSlotiv = (LPALGETAUXILIARYEFFECTSLOTIV)
alGetProcAddress ("alGetAuxiliaryEffectSlotiv");
alGetAuxiliaryEffectSlotf = (LPALGETAUXILIARYEFFECTSLOTF)
alGetProcAddress ("alGetAuxiliaryEffectSlotf") ;
alGetAuxiliaryEffectSlotfv = (LPALGETAUXILIARYEFFECTSLOTEV)
alGetProcAddress ("alGetAuxiliaryEffectSlotfv");

if (alGenEffects && alDeleteEffects && alIsEffect &&
alEffecti && alEffectiv && alEffectf && alEffectfv &&
alGetEffecti && alGetEffectiv && alGetEffectf &&
alGetEffectfv && alGenFilters &&alDeleteFilters &&
allsFilter && alFilteri && alFilteriv && alFilterf &&
alFilterfv && alGetFilteri && alGetFilteriv &&
alGetFilterf && alGetFilterfv &&
alGenAuxiliaryEffectSlots &&
alDeleteAuxiliaryEffectSlots &&
alIsAuxiliaryEffectSlot && alAuxiliaryEffectSloti &&
alAuxiliaryEffectSlotiv && alAuxiliaryEffectSlotf &&
alAuxiliaryEffectSlotfv && alGetAuxiliaryEffectSloti
&& alGetAuxiliaryEffectSlotiv &&
alGetAuxiliaryEffectSlotf &&
alGetAuxiliaryEffectSlotfwv)
Setup = AL _TRUE;
}

return Setup;

int main () {

[ILTT 7000007770777 7707077777077 777707777777 77777 77777777

/******************* Definition Variable *******************/

ALCdevice *pDevice = NULL;

ALCcontext *pContext = NULL;

ALCenum Error; //save error status

const ALchar *szNames = NULL;//device list

ALuint EffectSlot[120] = { 0 };//Test RAuxiliary Effect
Slots

ALuint Loop;

ALint Sends;//Auxiliary Send per Source

ALuint Effect;//Effect Object

ALuint Filter;//Filter Object

LILTTT 0000777007777 7070777770777 7707777777777 777777777

/******************* Start program *************************/

prlntf ( w *‘k‘k*************************************************\n" );
prlntf ( n kAhkkhkkhkhkhrkkhkkhkkrrkkhkkkkhkx*x OpenAL SDK l.l ******************\n" ),.
printf ( " ****** Example Code:6.System info - Extensions *****\n" );
prlntf ( n ~k***k***k***k~k~k~k~k*k*k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k********************\n" ),.

LILTTT 0070777007777 7707777770777 7707777777777 777777777

/**************** Inltlallzlng OpenAL *********************/

pDevice = alcOpenDevice (NULL); /*Open device*/
if (pDevice){ /*pbevice != NULL*/
pContext = alcCreateContext (pDevice, NULL);
if (pContext) {/*pContext != NULL*/
alcMakeContextCurrent (pContext) ;
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Error = alcGetError (pDevice);
if (Error != ALC NO ERROR) {
printf ("\n\n Initialization OpenAL ERROR:%s", alcGetString (pDevice,

Error));
printf ( "Press [Enter] to quit . . ." );
fflush ( stdout );
getchar () ;
exit(0);
}
else(

printf ("\n\n Initialization OpenAL complete Successfully");

L1700 7777 77777777777777777777777777777777777777777

/********************** OpenAL Info ************************/
printf ("\n\n OpenAL Info:\n");

/*the name of the vendor "Creative Labs Inc.".*/

printf ("\n%s", alGetString (AL VENDOR)) ;

/*version string"l.1"*/

printf (" Openal Version %s", alGetString (AL VERSION)) ;
/*information about the specific rendered "Software"*/
printf (" %s", alGetString (AL RENDERER)) ;

[1777777777777777777777777777777777777777777777777777777777777
/****************** OpenAL Device info *********************/
printf ("\n\n\n Device Info:\n");

//The specified (list) string for the device

szNames = alcGetString(NULL, ALC DEVICE SPECIFIER);

printf ("\n Device List A

if (strlen(szNames) == 0) {
printf (" No Devices Found\n");
}
else{
while (szNames && *szNames) {
printf (" %s", szNames);
szNames += (strlen(szNames) + 1);
}
}
//The specified string for the default device
printf ("\n Default Device : %s",
achetString(pDeVice,ALC_DEFAULT_DEVICE_SPECIFIER));

//The name of the specified capture device, or a list of all available
//capture devices if no capture device is specified.
szNames = alcGetString (NULL, ALC CAPTURE DEVICE SPECIFIER);
printf ("\n Capture Device List A
if (strlen(szNames) == 0) {
printf (" No Devices Found\n");
}
else({
while (szNames && *szNames) {
printf (" %s", szNames);
szNames += (strlen(szNames) + 1);
}
}
//The name of the default capture device
printf ("\n Default Capture Device : %s",
achetString(pDeVice,ALC_CAPTURE_DEFAULT_DEVICE_SPECIFIER));
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[1777777777777777777777777777777777777777777777777777777777777
/**************** OpenAL ALC Extensions *********************/
printf ("\n\n\n Available Context Extensions:\n");

//A list of available context extensions separated by spaces.
//ALC_ENUMERATION EXT, ALC_EXT CAPTURE and ALC_EXT EFX
printf ("\n%s", alcGetString(pDevice, ALC_EXTENSIONS)) ;

printf ("\n\n\n System Successfully Support Context Extensions:\n");

/* Check for ALC Extensions:
* This function queries i1if a specified context extension is
available.
* ALCboolean alclIskExtensionPresent (ALCdevice *device, const ALCchar
* extName) ;
* Returns ALC TRUE if the extension is available, ALC FALSE if the
* extension is not available.

*/

if (alcIsExtensionPresent (pDevice, "ALC EXT CAPTURE") == AL TRUE) {
printf ("\n ALC_EXT CAPTURE ........... Yes") ;

}

else {
printf ("\n ALC EXT CAPTURE ........... No") ;

}

if (alcIsExtensionPresent (pDevice, "ALC ENUMERATION EXT") == AL TRUE) {
printf ("\n ALC ENUMERATION EXT ....... Yes") ;

}

else(
printf ("\n ALC ENUMERATION EXT ....... No") ;

}

if (alcIsExtensionPresent (pDevice, "ALC EXT EFX") == AL TRUE) {
printf ("\n ALC EXT EFX ............... Yes");

}

else {
printf ("\n ALC EXT EFX ............... No") ;

}

LI 7777777 77777777777777777777777777777777777777

/**************** OpenAL AL EXteDSlODS *********************/
printf ("\n\n\n List Of Available Extensions:\n");

//List of available extensions separated by spaces.

//"EAX EAX2.0 EAX3.0 EAX4.0 EAX3.0EMULATED EAX4.O0EMULATED"

//AND AL _EXT OFFSET AL EXT LINEAR DISTANCE AL EXT EXPONENT DISTANCE
printf ("\n%s", alGetString (AL EXTENSIONS)) ;

printf ("\n\n\n System Successfully Support Available Extensions:\n");

if (alIsExtensionPresent ("AL EXT OFFSET") == AL TRUE) {
printf ("\n AL EXT OFFSET.............. Yes");

}

else(
printf ("\n AL EXT OFFSET.............. No") ;
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if (alIsExtensionPresent ("AL EXT LINEAR DISTANCE") == AL TRUE) {
printf ("\n AL EXT LINEAR DISTANCE..... Yes") ;

}

else(
printf("\n AL EXT LINEAR DISTANCE..... No") ;

}

if (alIsExtensionPresent ("AL EXT EXPONENT DISTANCE") == AL TRUE) {

printf ("\n AL EXT EXPONENT DISTANCE...Yes");
}

else{
printf ("\n AL EXT EXPONENT DISTANCE...No");
}
if (alIsExtensionPresent ("EAX") == AL TRUE) {
printf("\n EAX....... it Yes");
}
else{
Printf ("\n EAX. ...ttt ittt i No") ;
}
if (alIsExtensionPresent ("EAX2.0") == AL TRUE) {
Printf ("\nEAX2.0. ... iiiiiininnnnnn Yes");
}
else{
Printf ("\nEAX2.0. ... iiiiiininnnnnn No") ;
}
if (alIsExtensionPresent ("EAX3.0") == AL TRUE) {
Printf ("\nEAX3.0. .. u it it Yes") ;
}
else(
Printf ("\nEAX3.0. ... ottt No") ;
}
if (alIsExtensionPresent ("EAX4.0") == AL TRUE) {
printf ("\nEAX4.0. ... iiiiiiiiiinnnn Yes");
}
else(
Printf ("\nEAX4.0. .. v it ettt No") ;
}
if (alIsExtensionPresent ("EAX5.0") == AL TRUE) {
Printf ("\nEAX5.0. ..ttt it et eien Yes") ;
}
else{
printf ("\nEAX5.0. ...ttt No") ;
}
if (alIsExtensionPresent ("EAX3.0EMULATED ") == AL TRUE) {
printf ("\nEAX3.0EMULATED. ... .vovu... Yes");
}
else{
printf ("\nEAX3.0EMULATED. ... .evvu.en.. No") ;
}
if (alIsExtensionPresent ("EAX4.0OEMULATED") == AL TRUE) {
printf ("\nEAX4.0EMULATED. ... .vovuv.. Yes");
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else(
printf ("\nEAX4.0EMULATED. .. ...cvuvun.. No") ;
}
if (alIsExtensionPresent ("EAX-RAM") == AL TRUE) {
printf ("\n\n EAX-RAM.....cvuivuvuenenen.. Yes");
}
else(
Printf ("\n\n EAX-RAM. ...t vitreennennennn No") ;

}

LI 77777 777777777777777777777777777777777777

/******************* OpenAL EFX Info ***********************/

//EFX Function setup
if (EFXFunctionSetup ()) {

//Test max Auxiliary Effect Slots
//Try to create 120 Auxiliary Effect Slots
alGetError();//Clear AL error code
for (Loop = 0; Loop < 120; Loop++) {
alGenAuxiliaryEffectSlots (1, &EffectSlot[Loop]);
if (alGetError() != AL NO ERROR)
break;

}
printf ("\n\n Device supports %d Auxiliary Effect Slots\n",Loop);

//Test max auxiliary send per source
alcGetIntegerv (pDevice, ALC MAX AUXILIARY SENDS, 1, &Sends);
printf ("Device supports %d Auxiliary Sends per Source\n",Sends);

//Test Support Available Effects

printf ("\n Device Successfully Support Available Effects: \n");
alGenEffects (1, &Effect);//Generate 1 Effect Object

if (alGetError () == AL NO_ERROR) {

alEffecti (Effect, AL EFFECT TYPE, AL EFFECT REVERB);

if (alGetError () == AL NO ERROR) {

printf ("\n Reverb.........otiiiienn.. Yes") ;
}
else {

printf("\n Reverb........ . i, No") ;

}

alEffecti (Effect, AL EFFECT TYPE, AL EFFECT CHORUS);

if (alGetError () == AL NO_ERROR) {

printf ("\n Chorus............ ... Yes");
}
else(

printf ("\n Chorus........c.iuuiiuuenn.. No") ;

}

alEffecti (Effect, AL EFFECT TYPE, AL EFFECT DISTORTION) ;

if (alGetError () == AL NO_ERROR) {

printf ("\n Distortion.............c.... Yes") ;
}
else(

printf ("\n Distortion................. No") ;

}
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alEffecti (Effect,

if (alGetError ()
printf ("\n
}
else(
printf ("\n

}
alEffecti(Effect,

if (alGetError ()
printf ("\n
}
else(
printf ("\n

}

if (alGetError ()
printf ("\n
}
else(
printf ("\n

}

alEffecti (Effect,

if (alGetError ()
printf ("\n
}
else(
printf ("\n

}

alEffecti (Effect,

if (alGetError ()
printf ("\n
}
else(
printf ("\n

}

alEffecti (Effect,

if (alGetError ()
printf ("\n
}
else(
printf ("\n

}

alEffecti (Effect,

if (alGetError ()
printf ("\n
}
else(
printf ("\n

}

alEffecti(Effect,
if (alGetError ()
printf ("\n

AL EFFECT TYPE,
== AL NO ERROR) {

AL EFFECT ECHO) ;

AL EFFECT_TYPE,
== AL NO_ERROR) {
Flanger

Flanger

alEffecti (Effect,AL EFFECT TYPE,AL EFFECT FREQUENCY SHIFTER);

== AL NO_ERROR) {
Frequency Shifter

Frequency Shifter

AL EFFECT TYPE,AL EFFECT VOCAL MORPHER) ;
== AL NO_ERROR) {
Vocal Morpher

Vocal Morpher

AL_EFFECT_TYPE,AL_EFFECT_PITCH_SHIFTER);
== AL NO_ERROR) {
Pitch Shifter

Pitch Shifter

AL EFFECT TYPE,AL EFFECT RING MODULATOR) ;
AL NO_ERROR) {
Ring Modulator

Ring Modulator

AL EFFECT TYPE, AL EFFECT AUTOWAH) ;
AL NO_ERROR) {
Autowah

Autowah

AL EFFECT TYPE, AL EFFECT COMPRESSOR) ;
== AL NO ERROR) {
Compressor
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else(
printf ("\n Compressor................. No") ;

}

alEffecti (Effect, AL EFFECT TYPE, AL EFFECT EQUALIZER);

if (alGetError() == AL NO ERROR) {

printf ("\n Equalizer.................. Yes");
}
else(

printf ("\n Equalizer.................. No") ;

}

//Test Support Available Filter
printf ("\n\n Device Successfully Support Available Filter:

alGenFilters(l, &Filter);//Generate 1 Filter Object
if (alGetError () == AL NO ERROR) {

alFilteri(Filter, AL FILTER TYPE, AL FILTER LOWPASS) ;

if (alGetError() == AL NO ERROR) {

printf("\n Low Pass.......cvevuvuennn.. Yes");
}
else(

Printf ("\n LOW PaSS. .. it eeennennennnn No") ;

}

\n");

alFilteri(Filter, AL FILTER TYPE, AL FILTER HIGHPASS);

if (alGetError() == AL NO ERROR) {

printf ("\n High PassS......ueeeeenennnn Yes") ;
}
else(

printf ("\n High Pass............o.o... No") ;

}

alFilteri(Filter, AL FILTER TYPE, AL FILTER BANDPASS);

if (alGetError () == AL NO ERROR) {

printf ("\n Band PassS......oeiieinennnn Yes") ;
}
else(

printf ("\n Band PaSS.....eueeenennennnn No") ;

}

else

// Delete Filter
alDeleteFilters (1, &Filter);

// Delete Effect
alDeleteEffects (1, &Effect);

// Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots (Loop, EffectSlot);

printf ("EFX not found\n");
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/********************* OpenAL EXlt *************************/

pContext = alcGetCurrentContext();//open the current context

pDevice = alcGetContextsDevice (pContext);//open a context's device
pointer

alcMakeContextCurrent (NULL) ; //makes NULL context the current context
alcDestroyContext (pContext) ;//destroys a context

alcCloseDevice (pDevice);//closes a device

printf ( "\n\n\n\n Press [Enter] to quit . . ."™ );
fflush ( stdout );

getchar () ;

return 0;

}

Ta oamoteAéopOTa TOV GULYKEKPYEVOL TAPUOELYLOTOS OOQEPOLV, AVAAOYD LE TNV
KAPTO YOV oL SLOBETEL O YPNOTNG :

Sptuxiak : Tiple

3PP Ao PR oo Ao Ao 3o oo Ao 3o - o 3o 0o M FEBE
e e e OpenfAL SDH 1.1 e sescme s s s s s oe s s u
*xxxx% Example Code:6.Suystem info — Extensions e

[Initialization OpenfAL complete Successfully

{OpenAL Info:

[Creative Labs Inc. Openal Uersion 1.1 Software

iDevise Info:
[Device List Generic Hardware Generic Software
[Default Device Generic Harduware

|Capture Device List PHASE 22 Uave
Default Capture Device PHASE 22 Wave

livailable Context Extensions:

lnLC_ENUMERATIOM_EXT ALC_EXT_CAPTURE ALC_EXT_EFX

mple em info - E:
System Successfully Support Context Extenzions:
ALC_EXT_CAPTURE

ALC_ENUMERATION_EXT
ALC_EXT_EF®

List Of Availahle Extensions:
EAX EAXZ2 .8 EAX3 .0 EAR4.8 EAXS.A EAX3.BEMULATED EAX4.B8EMULATED AL_EXT_OFFSET AL_]
AT_LIMEAR_DISTAMCE AL_EXT_EXPONENI_DISTAMCE

Bustem Successfully Support Available Extensions:

_LINEAR_DISTANCE.....Yes
_EXPONENT _DISTANCE. . .Yes

EMULATED
EMULATED




Sptuxiak : nple System info - Exte

[Device supports 1 Auxiliary Effect Slots
IDevice supports 1 Auxiliary Sends per Source

IDevice Successfully Support Available Effects:

Chorus
jDiztortion

iFrequency Shifter
iUocal Morpher
IPitch Shifter..
fRing Modulator.
fAutowah
ICompressor.
|Equalizew

IDevice Successfully Support Available Filter:
iLow Pass

iHigh Pass
|Band Pass

IPress [Enter] to guit
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7. Example: EFX

210 ovyKekplévo mapddetlypa ektedovvion ot Pacikéc Aesttovpyieg g EFX, 6mwg
&yovv mpoavapepbel oto Keparaio 2.5, yuo o tomikn xkapta nyov (EAX 2). Apyikd
évag Mog exteAeital yopic kopio arolvtmg encéepyasio. Xty cuvéyelo o 1010G NY0g
exteleitan pe éva Lowpass filter tomoBetnuévo otov source. ‘Emeita 0 Myo¢ ekteleiton
a6 évav Auxiliary Effect Slots, mov éxet tomofetnuévo méve tov éva reverb kot ywpig
kavéva filter. Télog o Myoc exteieitar amd €vo Auxiliary Effect Slots, mov éyet
tomofetnpévo mhve tov éva reverb kot éva Auxiliary Slots Lowpass filter. T'ia va givon
EUQOVNG OAN M Aettovpyia, UETA TNV EKTEAEGT] TOL NYOVL OATOOEGUEVOVTOL OAEG Ol
Aertovpyieg mov mpaypatomomOnKay, oKOuo Kot OTov TNV emduevn @opd mov O
exteleotel  emavaypnolpomoovvral. ‘Etor mpwv tv  kGBe  ektédecmn TOL MOV
TomofeTOVVTOL OAEG Ol TOPAUETPOL OV OTOUTOVVTAL, YWPIG vo AapuPdvoviar vEoyn ot
TPONYOVLEVES, LLOG KO £YOVV OTTOOEGUEVTEL.

N,
/*

*

OpenAL SDK 1.1
Example Code:7.EFX

.Initializing/Exiting OpenAL and Alut

.EFX Function setup

.Load a sound file

.Generate a Source, Attach Source to Buffer
.Generate Filter Object, Effect Object

and Auxiliary Effect Slots

.Play the source (dry)

.Play the source with Lowpass filter

.Play the source with auxiliary reverb and no filter
.Play the source with auxiliary reverb

and auxiliary Lowpass filter

10.Clean up

g w N

©O© O ~J o

X% ok > o F X ok X ok X ok X %

*

*/
LI T

/*Include.h*/

#ifndef INCLUDE H_

#define INCLUDE H

/*Get some classic includes*/
#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <Windows.h>

/*This include work ONLY MinGW. NOT compiler work Cygwin... (?2) */
#include <conio.h>

/*includes FULL OpenAL*/
#include <al.h>

#include <alc.h>

#include <alut.h>

#include <efx.h>

#include <efx-creative.h>
#include <xram.h>
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/************** GENERAL FUNCTION **************/

void whitePrint (const char *Text);/*Print White Text*/
void RedPrint (const char *Text);/*Print Red Text */
/*Print Red AL-ALC Error code & Text */

void RedALErrorPrint (const char *Text, ALenum Error);
/*Print Red ALUT Error code & Text */

void RedALUTErrorPrint (const char *Text, ALenum Error);
void ExitEnterPress (void); /*quit programme*/

void StartPrint();/*Start program print*/

J*xx*x*x*x INITIALIZATION & EXIT FUNCTION ****xx*/
Alboolean InitOpenAL();/*Initialization OpenAL*/
Alboolean CloseOpenAL();/*Exit-Close OpenAL*/
Alboolean InitALUT();/*Initialization ALUT*/
Alboolean CloseALUT ();/*Exit-Close ALUT*/

#endif /*INCLUDE H */

/*Include.c*/

/*Include Function File*/

#include "include.h"

/************** GENERAL FUNCTION **************/
void StartPrint() {/*Start program print*/
HANDLE h = GetStdHandle ( STD_OUTPUT_ HANDLE ) ;

SetConsoleTextAttribute (h, FOREGROUND RED | FOREGROUND GREEN |
FOREGROUND_BLUE IFOREGROUND_INTENSITY);

printf ( "****************************************************\n" );

pr:l.ntf ( Mhkhkhkhkhkkhkhkhkhkkhkhhkkkk*%k% OpenAL SDK 1_1 ******************\n" ),.

pr:l.ntf ( Mk hkkkkhkhkhkhkhhhkxkk*x% Example COde:7.EFX ****************\n"

printf ( "****************************************************\n" );
return ;

}

/* Colour info:
* Win32 Console Applications Tutorials- Part 4 colour.
* http://www.adrianxw.dk/SoftwareSite/Consoles/Consoles4.html*/

void whitePrint (const char *Text)/*Print White Text*/
{
HANDLE h = GetStdHandle ( STD_OUTPUT_HANDLE )
SetConsoleTextAttribute (h, FOREGROUND RED | FOREGROUND GREEN |
FOREGROUND_BLUE IFOREGROUND_INTENSITY);
printf ("%s", Text);
}
void RedPrint (const char *Text)/*Print Red Text */
{
HANDLE h = GetStdHandle ( STD_OUTPUT_HANDLE )
SetConsoleTextAttribute (h, FOREGROUND RED
IFOREGROUND_INTENSITY);
printf ("%s", Text);
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/*Print Red AL-ALC Error code & Text */
void RedALErrorPrint (const char *Text, ALenum Error)

{
HANDLE h = GetStdHandle ( STD OUTPUT_ HANDLE );

SetConsoleTextAttribute (h, FOREGROUND RED
IFOREGROUND_INTENSITY);
printf ("$s%s\n",Text, alGetString(Error));
}

/*Print Red ALUT Error code & Text */
void RedALUTErrorPrint (const char *Text, ALenum Error)

{
HANDLE h = GetStdHandle ( STD OUTPUT_ HANDLE );

SetConsoleTextAttribute (h, FOREGROUND RED
IFOREGROUND_INTENSITY);
printf ("$s%s\n",Text, alutGetErrorString (Error));

void ExitEnterPress (void) /*quit programme*/

{

whitePrint ( "\nPress [Enter] to quit . . ." );
fflush ( stdout );

getchar () ;

exit(0); /*Returns 0 to the operating system*/

JrHxFHExx INITIALIZATION & EXIT FUNCTION *****%x/
Alboolean InitOpenAL()/*Initialization OpenAL manually*/

{

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

AlLboolean bReturn = AL FALSE;

ALenum Error; /* save error status*/

ALCboolean currentcon ;/*test for alcMakeContextCurrent*/

pDevice = alcOpenDevice (NULL); /*Open default device*/
if (pDevice){ /*pDevice != NULL*/
alcGetError (pDevice) ;/*Clear error code*/
/*creates a context using a default device*/
pContext = alcCreateContext (pDevice, NULL);
if (pContext) {/*pContext != NULL*/
/*set active context-Makes a pContext the current context*/
currentcon = alcMakeContextCurrent (pContext);
if (currentcon == ALC_TRUE) {
bReturn = AL TRUE;
}
else{/*alcMakeContextCurrent (pContext) != ALC TRUE */
Error = alcGetError (pDevice);
RedALErrorPrint ( "Unable to make OpenAL context
current: !!!Error!!!", Error );
}
}
else {/*pContext = NULL*/
Error = alcGetError (pDevice);/*context error state*/
RedALErrorPrint ( "Unable to create an OpenAL
context: !!!Error!!! ",Error);
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}

else{/*pDevice NULL*/

HANDLE h = GetStdHandle ( STD OUTPUT_ HANDLE );
SetConsoleTextAttribute (h, FOREGROUND RED

| FOREGROUND INTENSITY) ;
printf ("Unable to Open default device :!!!Error!!!");

}

return bReturn;

}

Alboolean CloseOpenAL () /*Exit-Close OpenAL*/

{

ALCcontext *pContext;

ALCdevice *pDevice;

ALCboolean currentcon ;/*test for alcMakeContextCurrent*/

pContext = alcGetCurrentContext(); /*open the current context */
if (alcGetCurrentContext () == NULL) {

whitePrint ( "\n WARNING: There is no current context, NULL is
returned........ ")

}
/*open a context's device pointer*/
pDevice = alcGetContextsDevice (pContext) ;
/*makes NULL context the current context*/
currentcon = alcMakeContextCurrent (NULL) ;
if (currentcon != ALC TRUE) {
whitePrint ( "WARNING: failure to makes NULL context the

"

current context...... ) ;
}
alcDestroyContext (pContext) ; /*destroys a context*/
alcCloseDevice (pDevice) ; /*closes a device*/
return AL TRUE;

}

Alboolean InitALUT()/*Initialization ALUT*/
{
Alboolean bReturn = AL FALSE;
ALenum Error; /*Save ALUT error status*/

alutGetError () ;/*Clear error code*/

if (!alutInitWithoutContext( NULL , NULL )) {
Error = alutGetError();
RedALUTErrorPrint ("!!!'Erroxr!!!", Error);

}

else

{

bReturn = AL TRUE;

}

return bReturn;

ALboolean CloseALUT () /*Exit-Close ALUT */

{
Alboolean bReturn = AL FALSE;

Alenum Error; /*Save ALUT error status*/

alutGetError ();/*Clear error code*/
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if (lalutExit()) {
Error = alutGetError();
RedALUTErrorPrint ("Close ALUT : !!!Error!!!"™, Error);
}
bReturn = AL TRUE;
return bReturn;

/* Main.c*/

/*Include Function File*/
#include "include.h"

// Effect objects

LPALGENEFFECTS alGenkEffects = NULL;
LPALDELETEEFFECTS alDeleteEffects = NULL;
LPALISEFFECT alIsEffect = NULL;
LPALEFFECTI alEffecti = NULL;
LPALEFFECTIV alEffectiv = NULL;
LPALEFFECTF alEffectf = NULL;
LPALEFFECTFV alEffectfv = NULL;
LPALGETEFFECTI alGetEffecti = NULL;
LPALGETEFFECTIV alGetEffectiv = NULL;
LPALGETEFFECTF alGetEffectf = NULL;
LPALGETEFFECTFV alGetEffectfv = NULL;

//Filter objects

LPALGENFILTERS alGenFilters = NULL;
LPALDELETEFILTERS alDeleteFilters = NULL;
LPALISFILTER alIsFilter = NULL;
LPALFILTERI alFilteri = NULL;
LPALFILTERIV alFilteriv = NULL;
LPALFILTERF alFilterf = NULL;
LPALFILTERFV alFilterfv = NULL;
LPALGETFILTERI alGetFilteri = NULL;
LPALGETFILTERIV alGetFilteriv = NULL;
LPALGETFILTERF alGetFilterf = NULL;
LPALGETFILTERFV alGetFilterfv = NULL;

// Auxiliary slot object

LPALGENAUXILIARYEFFECTSLOTS alGenAuxiliaryEffectSlots = NULL;
LPALDELETEAUXILIARYEFFECTSLOTS alDeleteAuxiliaryEffectSlots = NULL;
LPALISAUXILIARYEFFECTSLOT alIlsAuxiliaryEffectSlot = NULL;
LPALAUXILIARYEFFECTSLOTI alAuxiliaryEffectSloti = NULL;
LPALAUXILIARYEFFECTSLOTIV alAuxiliaryEffectSlotiv = NULL;
LPALAUXILIARYEFFECTSLOTF alAuxiliaryEffectSlotf = NULL;
LPALAUXILIARYEFFECTSLOTFV alAuxiliaryEffectSlotfv = NULL;
LPALGETAUXILIARYEFFECTSLOTI alGetAuxiliaryEffectSloti = NULL;
LPALGETAUXILIARYEFFECTSLOTIV alGetAuxiliaryEffectSlotiv = NULL;
LPALGETAUXILIARYEFFECTSLOTF alGetAuxiliaryEffectSlotf = NULL;
LPALGETAUXILIARYEFFECTSLOTFV alGetAuxiliaryEffectSlotfv = NULL;
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//EFX Function setup
AlLboolean EFXFunctionSetup ()
{

ALCdevice *pDevice = NULL;
ALCcontext *pContext = NULL;
AlLboolean Setup = AL FALSE;

pContext = alcGetCurrentContext () ;
pDevice = alcGetContextsDevice (pContext);

if (alcIsExtensionPresent (pDevice, (ALCchar*)ALC EXT EFX NAME))
{

// Get function pointers

alGenEffects = (LPALGENEFFECTS)alGetProcAddress ("alGenEffects");
alDeleteEffects = (LPALDELETEEFFECTS )alGetProcAddress ("alDeleteEffects");
alIskEffect = (LPALISEFFECT )alGetProcAddress ("allsEffect");

alEffecti = (LPALEFFECTI)alGetProcAddress ("alEffecti");

alEffectiv = (LPALEFFECTIV)alGetProcAddress ("alEffectiv");

alEffectf = (LPALEFFECTF)alGetProcAddress ("alEffectf");

alEffectfv = (LPALEFFECTFV)alGetProcAddress ("alEffectfv");

alGetEffecti = (LPALGETEFFECTI)alGetProcAddress ("alGetEffecti");
alGetEffectiv = (LPALGETEFFECTIV)alGetProcAddress ("alGetEffectiv");
alGetEffectf = (LPALGETEFFECTF)alGetProcAddress ("alGetEffectf");

alGetEffectfv = (LPALGETEFFECTFV)alGetProcAddress ("alGetEffectfv");

alGenFilters = (LPALGENFILTERS)alGetProcAddress ("alGenFilters");
alDeleteFilters = (LPALDELETEFILTERS)alGetProcAddress ("alDeleteFilters");
alIsFilter = (LPALISFILTER)alGetProcAddress ("allsFilter");
alFilteri = (LPALFILTERI)alGetProcAddress ("alFilteri");
alFilteriv = (LPALFILTERIV)alGetProcAddress ("alFilteriv");
alFilterf = (LPALFILTERF)alGetProcAddress ("alFilterf");
alFilterfv = (LPALFILTERFV)alGetProcAddress ("alFilterfv");
alGetFilteri = (LPALGETFILTERI )alGetProcAddress ("alGetFilteri");
alGetFilteriv= (LPALGETFILTERIV )alGetProcAddress ("alGetFilteriv");
alGetFilterf = (LPALGETFILTERF )alGetProcAddress ("alGetFilterf");
alGetFilterfv= (LPALGETFILTERFV )alGetProcAddress ("alGetFilterfv");
alGenAuxiliaryEffectSlots = (LPALGENAUXILIARYEFFECTSLOTS)alGetProcAddress
("alGenAuxiliaryEffectSlots");
alDeleteAuxiliaryEffectSlots = (LPALDELETEAUXILIARYEFFECTSLOTS)
alGetProcAddress ("alDeleteAuxiliaryEffectSlots");
alIsAuxiliaryEffectSlot = (LPALISAUXILIARYEFFECTSLOT)alGetProcAddress
("allsAuxiliaryEffectSlot");
alAuxiliaryEffectSloti = (LPALAUXILIARYEFFECTSLOTI)alGetProcAddress
("alAuxiliaryEffectSloti");
alAuxiliaryEffectSlotiv = (LPALAUXILIARYEFFECTSLOTIV)alGetProcAddress
("alAuxiliaryEffectSlotiv");
alAuxiliaryEffectSlotf = (LPALAUXILIARYEFFECTSLOTF)alGetProcAddress
("alAuxiliaryEffectSlotf");
alAuxiliaryEffectSlotfv = (LPALAUXILIARYEFFECTSLOTEV)alGetProcAddress
("alAuxiliaryEffectSlotfv");
alGetAuxiliaryEffectSloti = (LPALGETAUXILIARYEFFECTSLOTI)alGetProcAddress
("alGetAuxiliaryEffectSloti");
alGetAuxiliaryEffectSlotiv = (LPALGETAUXILIARYEFFECTSLOTIV)alGetProcAddress

("alGetAuxiliaryEffectSlotiv");
alGetAuxiliaryEffectSlotf = (LPALGETAUXILIARYEFFECTSLOTF)alGetProcAddress
("alGetAuxiliaryEffectSlotf");
alGetAuxiliaryEffectSlotfv = (LPALGETAUXILIARYEFFECTSLOTFV)alGetProcAddress
("alGetAuxiliaryEffectSlotfv");
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if (alGenEffects && alDeleteEffects && allsEffect && alEffecti
&& alEffectiv &&alEffectf && alEffectfv && alGetEffecti &&
alGetEffectiv && alGetEffectf && alGetEffectfv &&
alGenFilters && alDeleteFilters && allsFilter && alFilteri
&& alFilteriv && alFilterf && alFilterfv && alGetFilteri &&
alGetFilteriv && alGetFilterf && alGetFilterfv &&
alGenAuxiliaryEffectSlots &&
alDeleteAuxiliaryEffectSlots && allsAuxiliaryEffectSlot &&
alAuxiliaryEffectSloti && alAuxiliaryEffectSlotiv &é&
alAuxiliaryEffectSlotf && alAuxiliaryEffectSlotfv &é&
alGetAuxiliaryEffectSloti && alGetAuxiliaryEffectSlotiv &é&
alGetAuxiliaryEffectSlotf && alGetAuxiliaryEffectSlotfv)

Setup = AL _TRUE;
}

return Setup;

}

int main ()
{
[/1777 7077777777777 777777777777 7777777777777777777777777777777

/******************* Deflnltlon Varlable *******************/

ALCenum Error; //save error status

ALuint Buffer;//Buffer Object

ALuint Source;//source Object

ALuint Effect;//Effect Object

ALuint Filter;//Filter Object

ALuint EffectSlot;//Auxiliary Effect Slots Object

ALint state;

AlLboolean AReturn = AL FALSE; // TRUE OR FALSE Function Return

ALboolean BReturn

AL FALSE; // TRUE OR FALSE Function Return

const char *FileName = "sounds\\coca kola.wav";//Sound Path
:..../sounds/

LILTTT TP 77777777777 777777 77

/**************** Inltlallzlng OpenAL *********************/

StartPrint(); //Start program print

AReturn = InitOpenAL();
BReturn = InitALUT () ;
if ( AReturn == AL TRUE && BReturn == AL TRUE ) {

whitePrint( "\n Initialization OpenAL Complete:\n\n" );
}
else {
RedPrint ("\n !ERROR! Initialization OpenAL NOT Complete\n\n");
CloseALUT () ;
CloseOpenAL() ;
ExitEnterPress() ;

}

// Check for EFX Extension
if (!EFXFunctionSetup()) {
RedPrint ("\n\n EFX Extension not found\n");
CloseALUT () ;
CloseOpenAL() ;
ExitEnterPress () ;
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NN

/******************** MAIN PROGRAM *************************/

alutGetError () ; //Clear ALUT Error State
alGetError();// Clear AL Error State

Buffer=alutCreateBufferFromFile ( FileName );//Load a .WAV sound

if (Buffer == AL NONE ) {
Error = alutGetError();
RedALUTErrorPrint ("\n !!!Error!!! loading file: ",Error);

printf ("Failed to load %s\n", FileName) ;
alDeleteBuffers (1, &§Buffer);//delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

alGenSources( 1, &Source );//Generate source object
Error = alGetError ();
if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n!!!Error!!! Failure to Generate a Source:",
Error);
alDeleteSources (1, &Source);//delete source
alDeleteBuffers (1, §Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

alSourcei (Source, AL BUFFER, Buffer);//Attach Source to Buffer
Error = alGetError ();

if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n!!!Error!!! Failure to Attach Source to
Buffer:" ,Error);

alDeleteSources (1, &Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

alGenFilters(l, &Filter);//Generate 1 Filter Object
Error = alGetError ();

if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n!!!Error!!! Failure to Generate a Filter:
", Error);

alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source);//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

alGenEffects (1, &Effect);//Generate 1 Effect Object
Error = alGetError ();
if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a
Effect:",Error);
alDeleteEffects(l, &Effect);// Delete Effect
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alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source);//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

//Generate 1 Auxiliary Effect Slots
alGenAuxiliaryEffectSlots( 1, &EffectSlot );
Error = alGetError ();
if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Generate a Auxiliary
Effect
Slots:", Error);
//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots(l, &EffectSlot);
alDeleteEffects(l, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source);//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

//1.Play the source
whitePrint( "\nl.Play the source (dry)\n" );
alSourcePlay( Source );

while( 1 ) {
alGetSourcei ( Source, AL SOURCE STATE, &state); // Get state
if( state != AL_PLAYING )
break;

}

//2.Play the source with Lowpass filter
whitePrint ( "2.Play the source with Lowpass filter\n" );

alFilteri(Filter, AL FILTER TYPE, AL_FILTER_LOWPASS);

if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Lowpass

filter

to filter: ",Error);
//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots(l, &EffectSlot);
alDeleteEffects(l, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &§Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme
}
alFilterf (Filter, AL_LOWPASS_GAIN, 1.0f);
alFilterf (Filter, AL_LOWPASS_GAINHF, 0.2f);

alSourcei (Source, AL DIRECT FILTER, Filter);
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if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Lowpass
filter
to Source: ",Error);
//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots(l, &EffectSlot);
alDeleteEffects (1, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

alSourcePlay( Source );

while( 1 ) {
//Get state
alGetSourcei ( Source,AL SOURCE STATE, &state);
if( state != AL_PLAYING )
break;

}

//Remove a Filter from Source
alSourcei (Source, AL_DIRECT_FILTER, AL_FILTER_NULL);

//3.Play the source with auxiliary reverb and no filter
whitePrint ("3.Play the source with auxiliary reverb and no
filter\n");

alEffecti( Effect, AL_EFFECT_TYPE, AL_EFFECT_REVERB )
if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Reverb to
effect: ",Error);

//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots (1, &EffectSlot);
alDeleteEffects (1, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

alAuxiliaryEffectSloti( EffectSlot, AL EFFECTSLOT EFFECT, Effect );
if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Reverb
effect to Auxiliary Effect Slots: ",Error);

//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots (1, &EffectSlot);
alDeleteEffects (1, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme
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alSource3i (Source, AL AUXILIARY SEND FILTER, EffectSlot, O,
AL FILTER NULL);

if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n!!!Error!!! Failure to Attach Source to
Auxiliary Reverb Effect Slots: ",Error);

//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots (1, &EffectSlot);
alDeleteEffects(l, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &§Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

alSourcePlay( Source );

while( 1 ) {
alGetSourcei ( Source, AL SOURCE STATE, &state); // Get state
if( state != AL_PLAYING )
break;

}

//Remove a Source from Auxiliary Effect Slots
alSource3i (Source, AL AUXILIARY SEND FILTER,
AL_EFFECTSLOT NULL,0,AL FILTER NULL);

//4.Play the source with auxiliary reverb and auxiliary Lowpass

filter

whitePrint ( "4.Play the source with auxiliary reverb and auxiliary
Lowpass filter\n" );

alFilteri(Filter, AL FILTER TYPE, AL FILTER LOWPASS);

if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Lowpass
filter to filter: ",Error);

//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots(l, &EffectSlot);
alDeleteEffects(l, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

}

alFilterf (Filter, AL LOWPASS GAIN, 1.0f);

alFilterf (Filter, AL LOWPASS GAINHF, 0.2f);

alEffecti( Effect, AL EFFECT TYPE, AL EFFECT REVERB );
if ( Error != AL NO ERROR ) {

RedALErrorPrint ("\n !!!Error!!! Failure to Attach Reverb
to effect: ",Error);
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//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots (1, &EffectSlot);
alDeleteEffects(l, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &§Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitEnterPress();//quit programme

alAuxiliaryEffectSloti( EffectSlot, AL EFFECTSLOT EFFECT, Effect );
if ( Error != AL NO ERROR ) {
RedALErrorPrint ("\n !!!Error!!! Failure to Attach Reverb
effect to Auxiliary Effect Slots: ",Error);

//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots (1, &EffectSlot);
alDeleteEffects (1, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &§Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}
alSource3i (Source, AL AUXILIARY SEND FILTER, EffectSlot, 0, Filter);

if ( Error != AL NO ERROR ) {

RedALErrorPrint ("\n !!!Error!!! Failure to Attach Source to
Auxiliary Effect Slots and auxiliary Lowpass
filter ",Error);

//Delete Auxiliary Effect Slots
alDeleteAuxiliaryEffectSlots(l, &EffectSlot);
alDeleteEffects (1, &Effect);// Delete Effect
alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source) ;//delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitEnterPress();//quit programme

}

alSourcePlay( Source );

while( 1 ){
alGetSourcei ( Source, AL SOURCE STATE, &state);//Get state
if( state != AL_PLAYING )
break;

}

//Remove a Source from Auxiliary Effect Slots and auxiliary
//Lowpass filter

alSource3i (Source, AL AUXILIARY SEND FILTER, AL EFFECTSLOT NULL, O,
AL FILTER NULL);
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/********************* OpenAL EXlt *************************/

alDeleteAuxiliaryEffectSlots (1, &EffectSlot);//Delete Auxiliary
Effect Slots

alDeleteEffects(l, &Effect);// Delete Effect

alDeleteFilters(l, &Filter);// Delete Filter
alDeleteSources (1, &Source) ; //delete source
alDeleteBuffers (1, &§Buffer); //delete Buffer
CloseALUT();//Exit-Close ALUT

CloseOpenAL () ;//Exit-Close OpenAl

ExitEnterPress();//quit programme

return 0O;

}

Kotd v extéleon tov mopadelypatog ektvmmvovtol oty 08ovn ta akdAovba
pnvopatoL:

EEECRE R PR R RCRCR SRR RERCE Example Code 27 . EFE e 5w 26 506000
3P B P B B B R B BB R B B B B B R BB R BB B R B BRI R RO

lInitialization OpenfAL Complete:

i1 .Play the source Cdry)
|2.Play the source with lowpass filter
source with auxiliary reverb and no filter

source with auxiliary reverh and auxiliary lowpass filter

iIPress [Enter] to quit . . .




8. Example: GUI - Moving Source

To mapddetypa oktd amotelel £va ypapkd interface, mov ypnoomoteital ylo tnv
petakivinon kot tomofEtnon evdg Source 6Tov TPLeoLdoToTo YOpo. ['o Tnv dnovpyia
tov ypnowonomdnke n OpenAL, to win32 API ka1  OpenGL. Eivatr ypappévo og
yAoooa C++ pe tov Microsoft Visual C++ 2008 Express Edition. O Adyog yia v
dwpopomoinon avtn €xet dueon oyéon pe to win32 APIL pag kot dev vrootnpileTon
mmpwg and 1o GCC. T v onpovpyic TOL TOPASEIYUATOS YPNOLLOTOONKAY
mnpoeopieg amd tov Odiktvokd tOmo tov the Forger's Win32 API Tutorial
(http://www.winprog.org/tutorial/ ), ev®d mAnpopopieg, KabmG Kot TUNHATO KOOKO, OGOV
agopd v doun tov window kot tng OpenGL, TponiBav amd tov diktvakd tOmo Nehe
Productions ( http://nehe.gamedev.net/ ) Lessons 01 -10.

To moapdostypo donpovpyel €va window ce dactdoelg 640x480, pe avdivon 32bit
YPOUATOV. XNV cuvéyela eppaviCetarl éva interface, mov pmopet vo ypnoipomondel and
ToV ¥pnotn pe Perdxia kot to Page up-down tov mAnktporoyiov kot vo LETOKIVIGEL TOV
Source 1 va Tov Tono0eToEl € o GuYKeKPLUEVT) BEom).

hoving Source

Tavtdypova pe to TANktpo C pmopel va aviypdyet v 0éom mov €xel tomobetnoet
tov Source o€ £va apyeio mov ovopdaletor Sound.log.
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[ ]

BpeEin

Enzfzpyama

-2.300098 wpos
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Q.
-1.949999 wpos

sound.log - Zrpsiwpardplo

Mopipry  Mpofoan  BonBzig

3.200007 zZpos
2.459998 zZpos
-1.559999 zZpos
0. 000000 zZpos
0. 000000 zpos
-1.589999 Zpos

-1.589999 zpos

-2.189008
-2.189998
-2.189008
0. 000000
-1. 738000
-1.739000
-1.739599%9

045009
048000
QOooo0  wpos
QOoo00  ypos
Qoooo0  ypos

Y¥pRos
WpRos

2NV TOpOKATO EIKOVO TOPOLGLACETOL 1] dOUT TOV KMOTKO

Lo Solution 'GUI- Moving Source’ {1 project)
g

Eﬂ GUI- Moving Source
= B aL

----- €+ InitExitAL. cpp

----- [h] InitExitAL.h

B & Data

----- ¢+ LoadData.cpp
----- |h] LoadData.h

----- ] Scene.cpp

----- \h] Sceme.h

B & Window

----- Cﬂ Systermitindow, cpp
----- |h] Systervwindow, h
----- ] Include.h

----- f_'-ﬂ main. Cpp

vy 0 péyebog tov windows- ReSize windows.

Onwc eaivetar, 10 Tpodypappa yopiletar oe 3 vwopakéAovg. tov vroedkeAo AL
VILAPYOVV Ol CLVOPTNOELS Yia TO initialize ko exit Tov AL kor ALUT. Ztov vropdkelo
Data 10 apyeio loadData mepiéyel OAEC TIG GLVOPTNOEIS TOV OTALTOVVIOL Y10, VO YiVOLV
load ta textures tov interface kot o Mx0¢, evd 10 apyeio Scene givar o Tupnvag 6AOL TOV
TpoyphupaToc, oniadn eivar 1o pépog mov Omuovpyeital to interface, evd emiong
yivovtor kot OAeg ot MyNTIKEG emeEepyncieg MOV TAPOLGLALOVTOL GTO TPOYPOLLLLOL.
OvolaoTIKA TEPLEYEL OAES TIG AEITOVPYIEG TOV TPAYLLATOTOLOVVTOL, OOV dNovpyndel To
Ypopikd mepPaiiov. Xtov  vmogdkedo window VIapYoLvV OAEG Ol GUVAPTAGELS TTOV
ypewdlovtan yio v onuovpyia evég window GL, kabdg kol po cuvaptnon pouduong

To TPOYPOLLO OVGLOCTIKA EEKIVAEL EKTEAMVTOG TNV TOPOUKAT® YPOUUN EVIOADV

if

(!'WindowsRAN ("Moving Source",

}

640,480,32)) {
return 0;//Quit If Window Was Not Created
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H ovvdpmon avty eivar péoa oto apyeio systemWindow ko ektedel v €&ng
dwdkaocia :

e Extelel v ocvvapmnon ALSound() and to apyeio lintExitAL.cpp mov eykabiotd
v OpenAL xor ALUT. Xmv mepintwon mov n ALSound() emotpéyet FALSE,
TOTE TO TPOYPOLLLLO CTOUATAEL VO EKTEAETTAL, YioTi 1] dEV €YKOTAOTAONKE CMOOTA M
OpenAL 1 ALUT kot emiotpépel éva Pvopo. GOAALOTOG, TOV EVI|UEPDVEL TOV
POt va eEAEYEEL TV KAPTA YOV TOL Yo TVYOV PAGPEC.

e Extelel v ocvvdpmmon LoadWavSound () and to apyeio LoadData.cpp, mov
eoptvel éva  apyxelo mMyov oe €éva  buffer. Tmv mepintwon mov 1
LoadWavSound() emotpéyet FALSE, TOTE TO TPOYPOLLLO CTOLOTAEL VO, EKTEAEITOL
Kol EMOTPEPEL £V OVTIOTOL(O UNVOUO GOUALOTOC. ZE OLTHY TNV TEPITTMOOT TO
mhavotepo cedApo eivor 6Tl dev PBpédnkav to apyeia Myov oto Path : Data\
Sounds\.

e Extekel v ovvéptnon CreateGLWindow(title,width,height,bits) and to apyeio
systemWidow.cpp mov dnuovpyet éva OpenGL window. Xtnv mepintmon mov 1
CreateGLWindow(title,width,height,bits) emotpéyel FALSE, 101€ TO TPOHYPOLLLOL
OTOMOTAEL VO EKTEAEITAL KOl EMOTPEQPEL VAL AVTIGTOLYO UNVOUO COOALOTOC. €
avtnV ™V Tepinton 1o mhoavotepo givar va yperdlovion avapdduon ot drivers
™G KAPTAG YPAPIKADV.

o Extelel v ovvdptmon LoadGLTextures() and 10 apyeio LoadData.cpp, mov
eoptdvel 000 apyeio ewovag. Xtnv mepintwon mov 1 LoadGLTextures()
emotpéyel FALSE, TOTE TO TPOYPOULO CTOUOTAEL VO EKTEAEITOL KO EMIOTPEPEL
éva. avTioTory0 UNVOUN CGOOALOTOC. Xe OLTAV TNV TEPITTOon 1o TOAvVOTEPO
ocpdApo etvar Ot dev vITdpyovv Ta apyeia eikdévag oto Path : Data\Textures)\.

e Extelel v ovvapmon InitOpenGL() and to apyeio systemWidow.cpp, mov
Bétel kamoleg default Tipég g OpenGL mov éxovv oyéon e 10 mEPLEYOUEVO TOV
windows(m.y To background kot Ta eoT). XNV Mepintwon mov 1 InitOpenGL()
emotpéyel FALSE, TOTE TO TPOYPOUILO CTOUOTAEL VO EKTEAEITOL KO EMOGTPEPEL
€va, OVTIoTOLO0 UNVULOL GPAALATOG. € QVTAV TNV TEPiTT®O™ To TBovOTEPO Elval
va yperalovtot avafadpion ot drivers Tng KAPTOG YPOPIKMV.

e Extelel v ovvaptnon SoundPlay() and to apyeio Scene.cpp. Xtnv mepintwon
mov M SoundPlay() emiotpéyer FALSE, T0T€ TO TPOYPOUMUO OCTOUOTAEL VO
eKTEAEITOL KO EMOTPEPEL £VOL OVTIOTOO HNVOUO GOAALOTOG oTOV Ypnotn. H
oLVAPTNOT AT dNpovpyel Eva source, 6TV cuvéyela Totobetel tov buffer otov
source ko tov Oetny oe Loop ON, mpwv Eexwvnoetl v ektédeon| tov. [lpémet va
onuewdel, O6tTL ypnowonombnkay extern peTafANTég Yoo TNV UETOQOPE TOV
buffers and 10 apyeio LoadData.cpp oto Scene.cpp. Av omoladmote amd avTEG
TIG Asrtovpyieg emoTpéyel éva oA, OAN 1M dldkacio CTOUATAEL KOl TO
TPOYPOLLLLO, KAEIVEL.




[Ipv TpoywPNGOVLE GTNV ETOUEVI EVEPYELDL TTOV TTPOLYLOTOTOLEITOL OO TO TPOYPOULLLLOL,
Ba avaArdoovue Alyo v Aettovpyio Tng LRESULT CALLBACK wndProc, mov €yet dipeon
oY£0N LLE TO TUNLLO TOV KMOOKO TOL 0KOAOVOEL.

H ovykekpyévn ovvaptnon tomobeteiton mavio mptv omd TV main Kot omoTeAel o
Aettovpyion avaxinong ¢ main. Eivor pwo default ovvapmon, mov mpémer va
tonofeteital whvto, OTOV ONUIOVPYEITOL L0 EQOPUOYN OV €YEL AUECT] GYEOT UE TO
AoylopKo Tov windows.

OvoloTIKG 1] CLVAPTNOT ALTH GLAAEYEL OAC TO. UNVOUOTO TOL GTEAVOVTOL OO TO
windows Kot ektedel TG avdAoyeg Asttovpyieg, cOppmva pe 6ca opilovtal péca otV
LRESULT CALLBACK wndProc. Tavtoypova Opmg, av kamolo Aeitovpyio dev €xel
optotel, 101e B extedeotel n default dwwdwcocio, mov opifovv ta windows Yo 1O
napabvpikd mepiPdrov, Bétovtac g return v DefWindowProc (hWnd, uMsg, wParam,
|Param).

Enopévmg pumopovpe vo EMIKEVIPMOCOVIE GTO TEPEXOUEVO TNG GLVAPTNGNG CLTNG KOt
Vo 000 UE OPIOUEVEG OTd TIG AELTOVPYiEG TOV EAEYYEL.

bool done=FALSE; // Bool Variable To Exit Loop - Windows
bool keys[256]; // Array Used For The Keyboard Routine
MSG msg; // Windows Message Structure

LRESULT CALLBACK WndProc (HWND hWnd, //Handle For This Window
UINT uMsg, //Message For This Window
WPARAM wParam, //Additional Message Info
LPARAM lParam) //Additional Message Info

To tuquo tov KOdKe oL aKolovBel amotpémer v Asttovpyio. Screensaver kot
powersave. Emopéveog okdpo Kot oV omOpOKPLVOOLUE Yo OPKETH OPO OGN0 TOV
VToAOYIoTH Kot To. windows oTeiAovve uivopa 0Tt TPEMEL Vo EEKIVIAGEL oL omd Tig 600
Aertovpyieg, Kapio dev Oa mpaypotomomOei.

switch (uMsg)//Check For Windows Messages
{

case WM SYSCOMMAND://Intercept System Commands

{
switch (wParam) {//Check System Calls

case SC_SCREENSAVE://Screensaver Trying To Start
case SC MONITORPOWER://Monitor Trying To Enter Powersave.
//By Returning 0 We Prevent Those Things From Happening.
return O;
}
break;// Exit

}

Av &yer mpokOyel Eva unvopa €560V amd TNV EQOPIOYN, TOTE GTEAVOLUE EVa LVO LA
OTNV main UE TNV GLYKEKPIUEVI] TANPOQEOPio Kol OV EMTPEMOVUE TNV EKTEAECT TNG
dwdwaociog. Ta windows opilovv 011, Otov poe e@appoyn enesepydletor ovTd TO
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UVOLO, TPETEL VAL EMOTPEYEL UINOEV. AVTO oG EMLTPETEL VO pLOUIGOLLLE TOV TPOTO TOV
Ba TeppaTIOTEL N EPAPLOYT, EXOVTOG TPOETOUAGEL KO OLorypAWEL OAOL TOL OLVTIKEILEVA TTOV
ONUIOVPYNGAUE KOTA TO EEKIVLLAL TNG EQAPLLOYNG.

//Sent As A Signal That A Window Or An Application Should Terminate.
case WM CLOSE:
{

PostQuitMessage (0) ;// Send A Quit Message

return 0; // Return To The Message Loop

2NV GULVEKELD, YPNOULOTOIDOVTOG TOV TOPUKAT® KMOOKN, EAEYYOVUE Yol UNVOUATO
Tov windows Tov ava@EPOVTIOL GTO TATNUO N TNV aTEAELOEPOOT €VOC KOLUTIOD TOL
TANKTpoAOYioL Kol amofnkedovpe TV mopakdat® Tiun oty petapinty keys. Ipénel va
onUeIBEel OTL 1| CLYKEKPIUEVT] EVIOAN OEV OVOPEPETOL OE TANKTPO GLUGTILATOS, OTWS TO
prtcsen sysrq kot To alt.

// The WM KEYDOWN message is posted to the window with the keyboard
// focus when a nonsystem key is pressed. A nonsystem key is a key
// that is pressed when the ALT key is not pressed.
//Info:http://msdn2.microsoft.com/en-us/library/ms646280.aspx
case WM KEYDOWN:
{
// 1If a key is being held down we can find out what key it is by
// reading wParam. We then make that keys cell in the array keys[ ]
// become TRUE. That way I can read the array later on and find out
// which keys are being held down.This allows more than one key to be
// pressed at the same time.
keys|[wParam] = TRUE;// If So, Mark It As TRUE
return O;
}
//Info:http://msdn2.microsoft.com/en-us/library/ms646281.aspx
case WM KEYUP:
{
//Each key on the keyboard can be represented by a number from 0-255.
//When I press the key that represents the number 40 for example,
//keys[40] will become TRUE. When I let go, it will become FALSE.
keys[wParam] = FALSE;
return O;

g ouTO TO ONUELD UTOPOVLLE VO, ETCTPEYOLLE GTNV Main Kot vo, eEETAGOVLE TOV
K®OOK Tov akoAovBet petd v WindowsRAN:

while (!done)
{
//Is There A Message Waiting?
if (PeekMessage (&msg,NULL,0,0,PM REMOVE)) {
//Have We Received A Quit Message?
if (msg.message==WM QUIT) {
done=TRUE; //If So done=TRUE
}
else{ //If Not, Deal With Window Messages
TranslateMessage (&msg); //Translate The Message
DispatchMessage (&msg); //Dispatch The Message
}

}
else{//If There Are No Messages
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Onwg gaivetal, T0 TPOTO TPAYUO TOL KAVOLUE €ival va. EEKIVIGOVUE Uid poVTiva
ov Ba teppotiotel uovo av 1 bool done yiver TRUE. YrevBouilovpe 611 oty apyr tov
TPOYPAUNOTOS ElYape BEGEL VTRV TNV peTAPANTY 0 FALSE.

2V ovvéyeln eAEYYOLUE TOL UNVOHOTO OV €YOLV amootaiel amd TV LRESULT
CALLBACK wndProc kot eldwcotepa av €xel otalel pnvopo €600V amd 10 TPOYPOLU. e
LTV TNV TEPITTOON TEPUATICOVUE TNV POVTIVO TTOL SNULOVPYNCAUE KO EKTEAOVUE TOV
K®OKa mov embovuodue, ®ote va kKAgioovpe 10 TPOYpoUpHd. Av Ogv VTAPYEL KATOLO0
pvope €6660v, cvveyiCovpe e€etdloviag To VTOAOTO UNVOUATO TOV OMOGTEAAOVTOL
otV LRESULT CALLBACK wndProc kot edwotepa av €yel matnei 1o mAnktpo Esc. Av
KOl TO GUYKEKPLUEVO TANKTPO OeV €xel maTnOel, eKTEAOVUE TOV VTOAOITO KAOSIKOL.

if (active && keys[VK _ESCAPE]){// Was There A Quit Received?
done=TRUE; //Quit

}

else{//Star DrawGLScene

// Not Time To Quit, Update Screen
DrawGLScene () ;// Draw The Scene

Apywcd ektelobpe tv ovvdptmon DrawGLScen. H ocuvdpmmon oavty mepiéyet
otNmote oAAGLEl péca 6to apdbvpo, dGov aPopd Tovg NYovs kot To interface. Oa
avaAvfel a@oh oAokAnpwbel n avdivon g povtivag. Emopéveg otav extedeotel M
oLVVAPTNOT, EAEYYOLUE YIO. TO AT TV TANKTIpwv Page up —down xabmdg kor ta
Beldkia Tov TANKTPOAOYioL. XtV TEPinT®O™N oL N LRESULT CALLBACK wndProc pag
€xel OMGEL TO VLU OTL KATOW0 amd To GLYKEKPEVO TANKTpO Exovv matndel, toTE
ALEAVOVE N LELDVOVUE TNV OVTIGTOLYN TUUY.

if (keys[VK PRIOR]){// Is Page Up Being Pressed
PosUD+=0.003f;// If So, Move UP
if (PosUD>0.771001f){ //if Max up
PosUD = 0.771001%;
}
else{
ypos+=0.03f;
}
}
if (keys[VK NEXT]){// Is Page Down Being Pressed
PosUD-=0.003f;// If So, Move Down

if (PosUD<-0.501000f ){ //if Max Down
PosUD = -0.501000f;
}
else{
ypos-=0.03f;
}
}
if (keys[VK UP]){ // Is Up Arrow Being Pressed

PosIO+=0.003f; // If So, Move Into The Screen
if (PosIO>0.771001f){//if Max up
PosIO = 0.771001f;
}
else(
zpos—-=0.03f;
}
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if (keys[VK DOWN]){ // Is Down Arrow Being Pressed
PosIO-=0.003f;// If So, Move Towards The Viewer
if (PosIO<-0.501000f) { //if Max Down
PosIO = -0.501000f;
}
else(
zpos+=0.03f;
}
}
if (keys[VK RIGHT]){// Is Right Arrow Being Pressed
PosLR+= 0.003f;// If So, Move Right
if (PosLR>0.771001f){ //if Max Right
PosLR = 0.771001f;
}
else {
xpos+= 0.03f;
}
}

if (keys[VK LEFT]){// Is Left Arrow Being Pressed
PosLR-= 0.003f;// If So, Move Left
if (PosLR<-0.771001f){ //if Max Left
PosLR = -0.771001¢f;
}
else {
xpos-= 0.03f;
}

Ot Tyég autég yia kébe mAKTpo TPocdopilovv dVo BEcELG Kot dV0 SLOPOPETIKES
UETOKIVIOELG.

H o petaxivnon eivor mymtikn kol avaeEpETOl 6Ta X,Y,Z TOL SOUrce mov £Youv
ONAmBel otV apyr Tov TPOYPAUNATOS OC EENG:

GLfloat ypos; //Position Up -Down
GLfloat zpos; //Position Inside - Outside
GLfloat xpos; //Position Right -Left

H é&AAn petaxivnon agpopd 1o ypapikd interface Kot ovcloctika tao Tpio button mov
petaxwvovvtat kot £xovv INA®OEL otV apyr| Tov TPOYPAUIATOS OC EENG:

GLfloat PosUD = 0.135f; //Position Up -Down
GLfloat PosIO = 0.135f; //Position Inside - Outsude
GLfloat PosLR; //Position Right -Left

AVTO OV TTPEMEL VO YIVEL TANPOS KOTAVONTO 0O TOV TAPOTAvVe KOdka glvar OTL, M
LRESULT CALLBACK wndProc otélvel mAinpogopieg kaf OAn TV dtdpKelo TOLv eKTEAEiTON
TO TPOYPOLUO, KOL TOVTOXPOVA, HECH TNG POVLTIVOG TOL ONULOVPYNCALE, EPUIVEVOVUE
OCUVEXELDL TIC TUYES TOV OG EVOLUPEPOVY GE TPUAYUATIKO YPOVO, EVM EKTEAOVUE TNV
ovvaptnon DrawGLScen, mov amoteiel Tov mupnive A0V TOL TOPASEIYUATOG KOL TNV
epUNVEIR OA®V OVTAOV TOV TIUOV.
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Enopévog petagépoope tic tipég 6to apyeio Scene.cpp :

//extern form Main.cpp

extern GLfloat PosUD; //Position Up -Down

extern GLfloat PosIO; //Position Inside - Outsude
extern GLfloat PosLR; //Position Right -Left
//sound

extern GLfloat ZpoSs; //Position Inside - Outside
extern GLfloat ypos; //Position Up -Down

extern GLfloat XpOS; //Position Right -Left

YrevOopilovpe 6t petapépovpe kot Tic €ENG TWES amd to apyeio LoadData.cpp:

//extern form LoadData.cpp
extern GLuint texture[6]; //load texture data
extern ALuint Buffer [1]; //load Sound data

Kotd v dudpkela g ekkivnong tov mpoyplppoatog £Yovpe TpEEEL TNV GLVAPTNON
SoundPlay() ka1, emopévmg, mpiv Eekviioovpe TV povtiva, o Nxog Mo £xel tomoBetnOel
GTOV source kKot eKTeAeiTot.

ALuint Sources[1l];
AlLboolean SoundPlay () {
ALenum Error;
alGetError ();//Clear AL error code

//Generate 4 Source

alGenSources (1, Sources);

Error = alGetError ();

if ( Error != AL NO ERROR )
return AL FALSE;

//Attach Buffer to Sources
alSourcei (Sources[0], AL BUFFER, Buffer([0]);
Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

//set sound Loop ON
alSourcei (Sources[0], AL LOOPING, AL TRUE);//Loop ON
if ( Error != AL NO ERROR )

return AL FALSE;

//play a source

alSourcePlay (Sources|[0]);

Error = alGetError ();

if ( Error != AL NO ERROR )
return AL FALSE;

return AL TRUE;
}
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Kd&Be popd mov exteleiton n ovvaptnon DrawGLScen, exkabapilovrar ot buffers tng
GL xor otv ovvéyela tomobeteiton 1o Matrix omv apykn tov 0éom, dmov eivon 10
KEVTPO NG 000VTG.

GLboolean DrawGLScene () {//A1l Drawing System

GLboolean bReturn = GL_ TRUE;

// Clear The Screen And The Depth Buffer

glClear (GL_COLOR_BUFFER BIT | GL DEPTH BUFFER BIT);
//Replace The Current Matrix With The Identity Matrix
glLoadIdentity () ;

Apykd B€tovpe Tig TIHEG TOV TaipVOLUE OO TV POVTIVOL GTOV Source.

ALfloat Sposl[] = {xpos,ypos,zpos}; //Position of the listener
alSourcefv (Sources[0], AL POSITION, Sposl); //Move Source

[Ipémer va onuewwbei 611 1 GL éyer v o eraocoeia, 6Gov a@opd TV Kivnon
OVTIKEWEVOV OTOV  EIKOVIKO KOopo, pe v AL ko emopévog av Oéhape va
LETAKIVIICOVE EAEVOEPQ £VOL AVTIKEIILEVO MYMTIKA KO YPAPIKA OTIC TPELS O10GTACELS, Oal
tomoBetovoape TG 1d1eg Tirég ko otnv AL ko oty GL. 10 cvykekpiuévo mopdoetypa
OUMG UL MYMTIKNY UETOKIVION OUOPPOVETOL OO TNV KIVIoN TPLOV OOPOPETIKAOV
YPOQIK®V ovTIKEWEV®V (controllers), Tov petaKvovvion 1 Taveo-KATo 1) de&1d-apioTepd.
Mo avtév tov Tpogoavny Adyo ypnoomrotovvtot to. PosUD, PoslO,PosLR.

Enopévog ypnoyomotodpe tig evtoAég push kot pop matrix, mov avaykdlovv To
matrix vo eKTEAECEL TIC EVIOAEG OV TEPIEXOVTOL PEGO GE OVTEG KOl GTNV cuveyeio va
enovéABeL 6TV TPONYOVUEVT KATAGTOOT TOVL, TOVL NTOV TO onpeio mov ERAEnE 0 YpHOTNG
onAaon to onueio (0.0,0.0,0.0). 'Etor tomobetodpe to matrix 6to onueio mov £yovue
opioer 61t Ba dmuovpynBel to background (0.0f,0.0f-4.0f), péow g evroing
glTranslatef. Ztv cvveyeio dnAdvovpe 0Tt Ba ¥PNOLOTON|GOVLE TO AVTIGTOLXO texture
Kot VIEAEL oYEOAlOVLE EVa TETPAYWOVO.

//back

glPushMatrix () ;

glTranslatef( 0.0f,0.0f, -4.0f);//Move Into The Screen

glBindTexture (GL TEXTURE 2D, texture[filter]);//Get tetxure
glBegin (GL QUADS) ;
glNormal3f( 0.0f, 0.0f, 1.0f);// Normal Pointing Down
glTexCoord2f (0.0f, 0.0f); glVertex3f(-1.0f, -1.0f, 1.0f);
glTexCoord2f (1.0f, 0.0f); glVertex3f( 1.0f, -1.0f, 1.0f);
glTexCoord2f (1.0f, 1.0f); glVertex3f( 1.0f, 1.0f, 1.0f)
glTexCoord2f (0.0£f, 1.0f) (-1.0f, 1.0f, 1.0f)
glEnd () ;

glPopMatrix () ;

’

Iz

; glVertex3f

Ye aut6 10 onueio Bo avoidoovpe Tov TPOTO dNUoLPYiag TOL TETPAy®VOL. H
ocvvéptnon normal divel v tomobesion Tov «AoywkoH» onueiov mov Ba tomobeTnOel
evtélel To TETPAYyVO oV O SNULOVPYGOLUE, MOTE VO SOVAEYEL GMOTH 0 POTIGUOC.
Enopévmg n mpaypotikn 0éon tov tetpaymvov Ba givon Z =2.0F won 6yt 1.0f.




2V oLVEKELD, EKTEAOVUE VO eVTOAEG Yoo KABe €va amd ta T€ooepa, onpeios Tov
OVLGLOGTIKA ONULOVPYOVLLE, TO, OTTOL0L EVAOVOVTOL KOl ONUIovPYoHV T0 TeETpAymvo. H mpdt
oLVAPTNON OvVaPEPETAL 6TO TG Oa TomoBetnOel To texture, evd 1 debTEPN OAVAPEPETAL
67O, TEGGEPQ GNLELDL TOL TETPOAYDVOU.

H tyn (-1.0f, -1.0f, 1.0f) onuaivel o petatomon otov aova x katd -1, onAadm
aploTEPE, Lo LETATOTION GTOV GEova y Katd -1, dnAadn KAT® Kot pio LETOTOTION GTOV
dova z mpog ta EEm. Onwg gaivetar to onueio avtd Ba eival o kdtw apiotepd. To
emopevo onueio ( 1.0f, -1.0f, 1.0f) Ba eivon to kdtw de€id. Ora Ta onueio avTd Exovve
¢ KeVIPIKO a&ova to onueio mov opicape pe v glTranslatef, oSniadr v TpdOT Popd
nov petakveiton kota (-1.0f, -1.0f, 1.0f) mpaypatikd perapépetor oto onueio (-1.0f, -
1.0£,-3.01).

Evtéder pe tov 1010 1pomo tomobetodpe OA0L TOL OMUEID TOV TETPAYDOVOL Kol
ocvveyilovpe pe TNV ONUOVPYIo TOL TPMTOV KIVOLUEVOL OVTIKEILEVOD —KKOVLTLOVY.

//batton Up Down
glPushMatrix () ;
glBindTexture (GL TEXTURE 2D, texture[button]);//Get tetxure
//Move Into The Screen. Normal-Zero is y=0.135
glTranslatef( -0.63f, PosUD,-3.0f);
glBegin (GL_QUADS) ;
glNormal3f( 0.0f, 0.0f, 0.05f);// Normal Pointing Down

glTexCoord2f (0.0£f, 0.0f); glVertex3f(-0.05f, -0.015f, 0.05f);
glTexCoord2f (1.0£f, 0.0f); glVertex3f( 0.05f, -0.015f, 0.05f);
glTexCoord2f (1.0f, 1.0f); glVertex3f( 0.05f, 0.015f, 0.05f) ;
glTexCoord2f (0.0f, 1.0f); glVertex3f(-0.05f, 0.015f, 0.05f) ;
glEnd () ;

glPopMatrix () ;

Onwg PAémovpe omv evtodn glTranslatef 6étovpe to PosUD, wote va kwveitar to
avtikeipevo «ébe @opd mov empedleton o controller up—Down. Ztnv ovvéyela
oyxeotdlovpe €va mOAD kPO opbBoydvio mov eivarl TOmMOBETNUEVO UTPOOTA amd TO
background mov onovpyncape. H kivnon tov avtikelpévou ovtod dnutovpyeiton and
TOV TOPOKATO KOOKA, TOV oM Exovpe det:

if (keys[VK PRIOR]) { // Is Page Up Being Pressed
PosUD+=0.003f; // If So, Move UP
ypos+=0.03f;
if (PosUD>0.771001f){ //if Max up
PosUD = 0.771001f;

ypos = 6.360013f;
}
}
if (keys[VK NEXT]) { // Is Page Down Being Pressed
PosUD-=0.003f;
ypos-=0.03f; // 1If So, Move Down
if (PosUD<-0.501000f ){ //if Max Down
PosUD = -0.501000f;
ypos = -6.360013f;
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Onwg eaiveton kdBe opd mov matdpe £vo TANKTPO OLEOUEIDVOVE AVTIGTOLYO KOl
v 0éom tov Source otov G&ova y, aAAd Kal TV B€om TOL AVTIKEWEVOD, EMIONG GTOV
d&ova y. Otav eviédel pTacovpe o HEYIOTO N Adyloto yYpaeikd onueio (0.771001f 7
0.5010001), otopoatépe TNV UETATOMICY TOL OVTIKEWWEVOL, OAAQ KOl TOL 1OV,
onuovpyavtog £tot €va Graphical user interface.

H oavtictoyn owdikacio ekteleitonr kot yi To vEOAOmO 00O KOLUMLA, OTMG
TOPOVCIALETAL OTOV TAPAKATM KOOIKO, :

//batton Inside - Outside

glPushMatrix () ;
glBindTexture (GL TEXTURE 2D, texture[button]);//Get tetxure
//Move Into The Screen. Normal-Zero is y=0.135
glTranslatef( 0.63f,PosIO,-3.0f);
glBegin (GL_QUADS) ;
glNormal3f( 0.0f, 0.0f, 0.05f);// Normal Pointing Down
glTexCoord2f (0.0£f, 0.0f); glVertex3f(-0.05f, -0.015f, 0
glTexCoord2f (1.0f, 0.0f); glVertex3f( 0.05f, -0.015f, 0.05f
glTexCoord2f (1.0f, 1.0f); glVertex3f( 0.05f, 0.015f, 0
glTexCoord2f (0.0f, 1.0f); glVertex3f(-0.05f, 0.015f, 0
glEnd () ;

glPopMatrix () ;

//batton Right -Left
glPushMatrix () ;
glBindTexture (GL _TEXTURE 2D, texture[button]);//Get tetxure
//Move Into The Screen. Normal-Zero is X=0.0
glTranslatef ( PosLR,-0.86f,-3.0f);
glBegin (GL QUADS) ;
glNormal3f( 0.0f, 0.0f, 0.05f);// Normal Pointing Down

glTexCoord2f (0.0f, 0.0f); glVertex3f(-0.015f, -0.05%f, 0.05f) ;
glTexCoord2f (1.0£f, 0.0f); glVertex3f( 0.015f, -0.05f£, 0.05f);
glTexCoord2f (1.0f, 1.0f); glVertex3f( 0.015f, 0.05f£, 0.05f);
glTexCoord2f(0.0f, 1.0f); glVertex3f(-0.015f, 0.05f£, 0.05f);
glEnd () ;

glPopMatrix () ;

return bReturn;

Evtédel, apod oAokAnpwBovv OAeg avTég ot S1001KGiES, TO TPOYPOUULO ETICTPEPEL
otV povtiva done Kot TV emavektedel, péxpig 6Tov va Aapet Eva ppvopa e£6dov. Otav
npaypatonomBel n £€£000¢ amd TV PoVTIVA, EKTEAOVVTOL TECCEPIS GUVAPTNGELS TPV VAL
KAEIGEL TO TPOYPOLLLLLOL

ExitPlay ()
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitGLWindow () ;//Close Window -OpenAL
return (msg.wParam);//Exit The Program.Return PostQuitMessage (0) ;

}
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H ovvdpmon ExitGLWindows «Aeivet v OpenGL kot to Smpovpynupévo
nmapabvpo. Ot cuvaptioelg CloseALUT kar CloseAL xAeivouv ta avtictorya API, émwg
&xel meprypaget ota mponyovueva mapodeiypato. H cvvaptnon ExitPlay amodeopevet
Ko KAetver 6ha ta Objects mwov dnuovpyndnkav pe v SoundPlay.

O KOOGS TNG GVYKEKPLUEVNG GUVAPTNONG POIVETOL TOPOKAT®:

ALvoid ExitPlay () {

alSourcef (Sources[0],AL GAIN,0.1f);
alutSleep (1) ;

alSourceStop (Sources|[0]) ;
alDeleteSources (1, Sources) ;
alDeleteBuffers (1l,Buffer);

OLOKANPOVOVTOG TO 0700 TOPBAOELY L TG TTLYLOKNG EPYOciag TapotifeTon o
TANPNG KOOKOS TOV GLYKEKPYUEVOD TOPASELYLOTOC:

/*Include.h*/

#ifndef INCLUDE H_
#define INCLUDE H_

/* e */
/* Inlcude Libraries */
/* e */

//#pragma comment (1lib, "winmm.lib") //Link With Windows MultiMedia
//1lib Link With OpenAL Lib

#pragma comment (1lib, "OpenAL32.1ib")

#pragma comment (1lib, "alut.lib")

#fpragma comment (1lib, "EFX-Util.lib")

//Link With Microsoft OpenGL 1lib

#pragma comment (lib, "opengl32.1lib")

//Link With Microsoft OpenGL Utility lib

#fpragma comment (lib, "glu32.1ib")

//Link With Win32 GLAUX lib

#pragma comment (lib, "glaux.lib")

//#pragma comment (lib, "glut32.1ib")//Link With GLUT 1ib

/* e e e e e e e e e e e e e e e e ——————— e */
/* Standard Include Libraries Files */
JFmm==m==mmmmmmmmmeeeee e e e e s %/

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <stdarg.h>
#include <Windows.h>
#include <ctype.h>
#include <math.h>
#include <time.h>
#include <conio.h>
#include <malloc.h>
#include <memory.h>
#include <tchar.h>
#include <iostream>
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J* Smmmm=mmmmmmmmmmeeeeeeoeoe o e s e e s %/
/* Reporting Errors Standard Libraries Files */
/* —_———————— —_————e—e—e— e —— */
#include <errno.h> //int errno
#include <assert.h>//assert (Value) ;
/* —_——————— —_————e—e—e— e —— */
/* Inlcude Full Sound OpenlAL Libraries Files */
/¥ Smmmm=mmmmmmmmmmmeeeeeoeee o e e e e s %/
#include <al.h>
#include <alc.h>
#include <alut.h>
#include <efx.h>
I e e
/* Include Full Graphic OpenGL Libraries Files */
/* —_——————— ———e—e—e—e—— e —— */
#include <gl/GL.h>//VC LIB
#include <gl/GLU.h>//VC LIB
#include <gl/GLAux.h>//VC LIB
//#include <gl/GLUT.h>
/* —_————e———— ————e—e—e— e — */
/* Inlcude Program Libraries Files */
/* ========== ==================—=—=———————=—————————————oooaa= %/
#include "SystemWindow.h" //Window Setup
#include "InitExitAL.h" //Initializing & exiting OpenAL and ALUT
#include "LoadData.h" //Load Data
#include "Scene.h" //Window Scene
/* e e */
/* CALLBACK -Declaration For WndProc */
/* —_———————— ————e—e——— e —— */
LRESULT CALLBACK WndProc (HWND, UINT, WPARAM, LPARAM) ;
#endif /*MAININCLUDE H */

/*InitExitAL.h */
#ifndef INITEXITAL H
#define INITEXITAL H
/*==============================———————————————————===============*/
/* Initialization & Exit Sound Function */
/* —_———————— :::::::::::::::*/
//AL Sound Full Setup (If No Device Sound Close)*/
Alboolean ALSound ();
Alboolean InitOpenAL();//Initialization OpenAL
Alboolean CloseOpenAL();//Exit-Close OpenAL
Alboolean InitALUT();//Initialization ALUT
Alboolean CloseALUT();//Exit-Close ALUT
#endif /*INITEXITAL H */
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/*InitExitAL.cpp*/

#include "Include.h"

/* —_————e—e—e—— e —— —_————e—e—e— e —— */
/* Initialization & Exit Sound Function */
/* e e e e e e e e e e e e e e e e e */
Alboolean ALSound () {//AL Sound Full Setup (If No Device Sound Close)
if (InitOpenAL() == AL FALSE ){//Initialization OpenAL
CloseOpenAL() ;

return AL FALSE;
}
else if (InitALUT() == AL FALSE ){//Initialization ALUT
CloseALUT () ;
CloseOpenAL() ;
return AL FALSE;

return AL TRUE;

Alboolean InitOpenAL()//Initialization OpenAL Manually
{

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

Alboolean bReturn = AL FALSE;

ALCboolean currentcon ;//Test For alcMakeContextCurrent

pDevice = alcOpenDevice (NULL); //Open default device
if (pDevice){ //pDbevice != NULL
//creates a context using a default device
pContext = alcCreateContext (pDevice, NULL);
if (pContext) {//pContext != NULL
//set active context-Makes a pContext the current context
currentcon = alcMakeContextCurrent (pContext) ;
if (currentcon == ALC TRUE) {
bReturn = AL TRUE;

return bReturn;

Alboolean CloseOpenAL()//Exit-Close OpenAlL
{

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

pContext = alcGetCurrentContext (); //open the current context
//open a context's device pointer

pDevice = alcGetContextsDevice (pContext);

alcMakeContextCurrent (NULL) ; //makes NULL context the current context
alcDestroyContext (pContext) ;//destroys a context
alcCloseDevice (pDevice);//closes a device

return AL TRUE;
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ALboolean InitALUT()//Initialization ALUT

{
Alboolean bReturn = AL TRUE;

if (l'alutInitWithoutContext ( NULL , NULL ))
bReturn = AL FALSE;

return bReturn;

}

AlLboolean CloseALUT()//Exit-Close ALUT

{
ALboolean bReturn = AL TRUE;

if ('alutExit())
bReturn = AL FALSE;

return bReturn;

/*LoadData.h*/

#ifndef LOADDATA H
#define LOADDATA H

/* —_————e———— ———— e —— */
/* General Function */
/*===============================——————————————————============== */
//Path Finder.Test if Path Exist,If Not return FALSE.

//Sound Data Path is :SoundPath : Data\\Sounds\\filename

//Texture Data Path is :TexturesPath : Data\\Textures\\filename
char *DataPath (const char *Path,const char *filename);

2 R N i ...,
/* Load GLTextures Data - Definition Variable */
/* ========== s============= %/
//Texture Path :....Data/Textures/

#define TexturesPath "Data\\Textures\\"

#define texrurel "back.bmp"

##define texrure?2 "buton.bmp"/*

e — s=========== %/

/* Load GLTextures Data Function */
/* ========== s============== %/

//Loads A Bitmap Image.If Load Failed Return FALSE
AUX RGBImageRec *LoadBMP (const char *Filename);

// Load Bitmaps And Convert To Textures

GLuint LoadGLTextures () ;

/* e — e ——— */
/* Load Sound Data - Definition Variable */
/* S */
//Sound Path :....Data/Sounds/

#define SoundPath "Data\\Sounds\\"

#define Soundl "1l.WAV"

[ ————————————————.,
/* Load Sound Data Function */
/* e — e ——— */

//Load a .WAV sound Be Name.If Load Failed Return AL FALSE
ALuint LoadWavSound () ;

#endif /*LOADDATA H */
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/*LoadData.cpp*/

#include "Include.h"

/* e —— e ——— */
/* General Function */
e ——————————————————.,

char fullPath [MAX_PATH] ;

char *DataPath (const char *Path,const char *filename) {

//Path Finder.Test if Path Exist,If Not return FALSE.

//Sound Data Path is :SoundPath : Data\\Sounds\\filename
//Texture Data Path is :TexturesPath : Data\\Textures\\filename

FILE *File=NULL;// File Handle
if (!filename| |!Path) {//Make Sure A Filename and Path Was Given
return FALSE;//If Not Return FALSE

}
//Make spring of full Path

sprintf s (fullPath,MAX PATH, "%s%s",Path, filename);
//Check If The full Path File Exists-File=fopen (fullPath,"r");
fopen s(&File, fullbPath,"r");

if (File){// IF File Exist?
fclose (File);//Close The Handle
return fullPath;

}
return FALSE;//If Not Return FALSE

2y
/* Load GLTextures Data Function */
2 — N ——

// RGB IMAGE INFO:The image height and width MUST be a power of 2.

// The width and height must be at least 64 pixels, and for

// compatability reasons, shouldn't be more than 256 pixels. If the
// image you want to use 1s not 64, 128 or 256 pixels on the width or
// height, resize it in an art program.

//AUX RGBImageRec : The record will hold the bitmap width,height, and
//data

AUX RGBImageRec *LoadBMP (const char *Filename)
{//Loads A Bitmap Image.If Load Failed Return FALSE
char *fullPath;//Full Path Texture file

fullPath = DataPath (TexturesPath,Filename);//Path Finder

if (fullPath) {//If full Path exist
//Load The Bitmap And Return A Pointer
return auxDIBImageLoad (fullPath);

}

return FALSE;//If Not Return NULL

}
GLuint texture([6];

GLuint LoadGLTextures ()
{// Load Bitmaps And Convert To Textures

int loop;
int bReturn = GL_ FALSE;
GLenum ErrorGL;//Save GL Error - GL NO ERROR.
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glGetError();//Clear error code

// Create Storage Space For The Texture-Create an image record that
// we can store our bitmap in.

// The record will hold the bitmap width, height, and data.

AUX RGBImageRec *Texturelmage[2];

// Clear the image record Jjust to make sure it's empty.

// Set The Pointer To NULL

// memset Info:

// http://www.cplusplus.com/reference/clibrary/cstring/memset.html
// Sizeof Info:

// http://msdn2.microsoft.com/en-us/library/4s7x1k91 (VS.71) .aspx
// void is not a type of data in this usage, but indicates the

// absence of data.A void* points at objects of unknown size,

// so pointer arithmetic is not defined on them. In C++ the use

// of 'void*' for addresses of objects of an unknown type is still
// legal.http://www.csci.csusb.edu/dick/samples/c++.glossary.html
memset (TextureImage, 0, sizeof (void *) *2);

// Load The Bitmap
TextureImage [0]=LoadBMP (texrurel) ;
TextureImage [l]=LoadBMP (texrure?2) ;

//Check For Errors, If Bitmap's Not Found Quit.
if (TextureImage[0] && Texturelmage[l])

{

bReturn = GL_TRUE;// Set The Status To TRUE
glGenTextures (6, &texture[0]);// Create 4 Texture

[T 777777 feack/ /11717777777 T

//Low

// Create Nearest Filtered TextureThis type of texture has

// no filtering at all.The only benefit of this type of texture is

that

// projects made using this type of texture will usually run pretty

// good on slow computers.

glBindTexture (GL _TEXTURE 2D, texturel[0]);

glTexParameteri (GL_TEXTURE_ZD, GL TEXTURE MAG FILTER, GL_NEAREST) ;

glTexParameteri (GL_TEXTURE_ZD, GL TEXTURE MIN FILTER, GL_NEAREST) ;

glTexImage2D (GL TEXTURE 2D, 0, 3, TexturelImage[0]->sizeX,
TextureImage[0]->sizeY, 0, GL RGB, GL UNSIGNED BYTE,
TextureImage[0]->data) ;

//Mid

// Create Linear Filtered Texture. Using GL LINEAR

// requires alot of work from the processor/video card.

glBindTexture (GL _TEXTURE 2D, texture[l]);

glTexParameteri (GL_TEXTURE 2D,GL TEXTURE MAG FILTER,GL LINEAR);

glTexParameteri (GL_TEXTURE_ZD, GL TEXTURE MIN FILTER, GL_LINEAR) ;

glTexImage2D (GL TEXTURE 2D, 0, 3, TexturelImage[0]->sizeX,
TextureImage[0]->sizeY, 0, GL RGB, GL UNSIGNED BYTE,
TextureImage[0]->data) ;

//High

// Create MipMapped Texture

// OpenGL to build a mipmapped texture OpenGL tries to build

// different sized high quality textures. When you draw a mipmapped
// texture to the screen OpenGL will select the BEST looking texture
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// from the ones it built (texture with the most detail) and draw
// 1t to the screen instead of resizing the original image (which
// causes detail loss).
glBindTexture (GL _TEXTURE 2D, texture([2]);
ngexParameteri(GL_TEXTURE_ZD,GL_TEXTURE_MAG_FILTER,GL_LINEAR);
glTexParameteri (GL TEXTURE 2D,GL TEXTURE MIN FILTER,
GL_ LINEAR MIPMAP NEAREST) ;
gluBuild2DMipmaps (GL _TEXTURE 2D, 3, Texturelmage[0]->sizeX,
TextureImage[0]->sizeY, GL RGB, GL_UNSIGNED BYTE,
TextureImage[0O]->data);

/1777777777777 777777/77777/77/7/oatton///////7//7/7/7/7/7//7/7/7/7777777

//Low

glBindTexture (GL _TEXTURE 2D, texture([3]);

ngexParameteri(GL_TEXTURE_ZD,GL_TEXTURE_MAG_FILTER,GL_NEAREST);

ngexParameteri(GL_TEXTURE_ZD,GL_TEXTURE_MIN_FILTER,GL_NEAREST);

glTexImage2D (GL TEXTURE 2D, 0, 3, Texturelmage[l]->sizeX,
TextureImage[l]->sizeY, 0, GL RGB, GL UNSIGNED BYTE,
TextureImage[l]->data);

//Mid

glBindTexture (GL TEXTURE 2D, texturel[4]);

glTexParameteri (GL_TEXTURE 2D,GL TEXTURE MAG FILTER,GL LINEAR);

glTexParameteri (GL_TEXTURE 2D,GL TEXTURE MIN FILTER,GL LINEAR);

glTexImage2D (GL TEXTURE 2D, 0, 3, Texturelmage[l]->sizeX,
TextureImage[l]->sizeY, 0, GL RGB, GL UNSIGNED BYTE,
TextureImage[l]->data);

//High
glBindTexture (GL TEXTURE 2D, texturel[5]);
glTexParameteri (GL TEXTURE 2D,GL TEXTURE MAG FILTER,GL LINEAR);
glTexParameteri (GL TEXTURE 2D,GL TEXTURE MIN FILTER,
GL LINEAR MIPMAP NEAREST) ;
gluBuild2DMipmaps (GL_TEXTURE 2D, 3, Texturelmage[l]->sizeX,
TextureImage[l]->sizeY, GL RGB, GL UNSIGNED BYTE,
TextureImage[l]->data);

ErrorGL=glGetError();//!!!Error 2?22°?
if (ErrorGL != GL _NO_ERROR)
bReturn = GL_FALSE; //IF Error Set The Status To FALSE

for (loop=0; loop<2; loop++) // Loop Through 4 Textures

{
if (TexturelImage[loop]) // If Texture Exists

{
if (TextureImage[loop]->data) // If Texture Image Exists

{
// Free The Texture Image Memory
free (TextureImage[loop]->data);

// Free The Image Structure
free (TextureImage[loop]);

}
}

return bReturn;

}
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/* e e e e e e e e e e e e e e e */
/* Load Sound Data Function */
/* e —— e ——— */

ALuint Buffer[1l];

ALuint LoadWavSound ()
{ //Load a .WAV sound Be Name.If Load Failed Return AL FALSE

ALchar *fullPath;
fullPath = DataPath (SoundPath, Soundl) ;
Buffer[0] = alutCreateBufferFromFile ( fullPath);

//Check For Errors, If Sound's Not Found Quit.
if (Buffer[0]== AL NONE)
{
alDeleteBuffers(l,Buffer);//delete Buffers
return AL FALSE;

}

return AL TRUE;

/*Scene.h*/

#ifndef SCENE H
#define SCENE H

//All Drawing System
GLboolean DrawGLScene() ;
//sound sutup and paly
Alboolean SoundPlay ()
//Exit Sound

Alvoid ExitPlay();

#endif /*SCENE H *

/*Scene.cpp*/

#include "Include.h"

ALuint Sources|[1];

//extern form LoadData.cpp

extern GLuint texture[6]; //load texture data
extern ALuint Buffer [1]; //load Sound data

//extern form Main.cpp

extern GLuint filter; // Which Filter To Use
extern GLfloat PosUD; //Position Up -Down

extern GLfloat PosIO; //Position Inside - Outsude
extern GLfloat PosLR; //Position Right -Left
//sound

extern GLfloat zpos; //Position Inside - Outside
extern GLfloat ypos; //Position Up -Down

extern GLfloat xpos; //Position Right -Left
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GLboolean DrawGLScene () {//A1l Drawing System

GLboolean bReturn = GL_ TRUE;
GLuint button =filter+3;//button filter

// Clear The Screen And The Depth Buffer

glClear (GL_COLOR BUFFER BIT | GL DEPTH BUFFER BIT);
//Replace The Current Matrix With The Identity Matrix
glLoadIdentity ()

ALfloat Sposl[] = {xpos,ypos,zpos}; //Position of the listener
alSourcefv (Sources[0], AL POSITION, Sposl); //Move Source

//back

glPushMatrix () ;
glBindTexture (GL TEXTURE 2D, texture[filter]);//Get tetxure
glTranslatef( 0.0f,0.0f, -4.0f);//Move Into The Screen
glBegin (GL_QUADS) ;
glNormal3f( 0.0f, 0.0f, 1.0f);// Normal Pointing Down
glTexCoord2f(0.0£f, 0.0f); glVertex3f(-1.0f, -1.0f, 1.0f);
glTexCoord2f(1.0£f, 0.0f); glVertex3f( 1.0f, -1.0f, 1.0f);
glTexCoord2f(1.0£f, 1.0f); glVertex3f( 1.0f, 1.0f%, 1.0f);
glTexCoord2f (0.0f, 1.0f); glVertex3f(-1.0f, 1.0f, 1.0f);
glEnd () ;

glPopMatrix () ;

//batton Up Down

glPushMatrix () ;
glBindTexture (GL _TEXTURE 2D, texture[button]);//Get tetxure
//Move Into The Screen. Normal-Zero is y=0.135
glTranslatef( -0.63f, PosUD,-3.0f);
glBegin (GL QUADS) ;
glNormal3f( 0.0f, 0.0f, 0.05f);// Normal Pointing Down

glTexCoord2f (0.0f, 0.0f); glVertex3f(-0.05f, -0.015f, 0.05f) ;
glTexCoord2f (1.0f, 0.0f); glVertex3f( 0.05f, -0.015f, 0.05f) ;
glTexCoord2f(1.0£f, 1.0f); glVertex3f( 0.05f, 0.015f, 0.05f);
glTexCoord2f(0.0f, 1.0f); glVertex3f(-0.05f, 0.015f, 0.05f);

glEnd() ;
glPopMatrix () ;

//batton Inside - Outside

glPushMatrix () ;
glBindTexture (GL TEXTURE 2D, texture[button]);//Get tetxure
//Move Into The Screen. Normal-Zero is y=0.135
glTranslatef( 0.63f,PosIO,-3.0f);
glBegin (GL_QUADS) ;
glNormal3f( 0.0f, 0.0f, 0.05f);// Normal Pointing Down

glTexCoord2f (0.0£f, 0.0f); glVertex3f(-0.05f, -0.015f, 0.05f);
glTexCoord2f (1.0f, 0.0f); glVertex3f( 0.05f, -0.015f, 0.05f) ;
glTexCoord2f (1.0f, 1.0f); glVertex3f( 0.05%f, 0.015f, 0.05f) ;
glTexCoord2f(0.0f, 1.0f); glVertex3f(-0.05f, 0.015f, 0.05f);

glEnd() ;
glPopMatrix () ;

//batton Right -Left
glPushMatrix () ;
glBindTexture (GL TEXTURE 2D, texture[button]);//Get tetxure
//Move Into The Screen. Normal-Zero is X=0.0
glTranslatef ( PosLR,-0.86f,-3.0f);
glBegin (GL QUADS) ;
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glNormal3f( 0.0f, 0.0f, 0.05f);// Normal Pointing Down
glTexCoord2f (0.0f, 0.0f); glVertex3f(-0.015f, -0.05f,
glTexCoord2f (1.0f, 0.0f); glVertex3f( 0.015f, -0.05%f,
glTexCoord2f (1.0f, 1.0f); glVertex3f( 0.015%f, 0.05f,
glTexCoord2f (0.0f, 1.0f); glVertex3f(-0.015f, 0.05f,
glEnd() ;

glPopMatrix () ;

return bReturn;

}

.05f) ;
.05f) ;
.05f) ;
.05f) ;

Alboolean SoundPlay () {
ALenum Error;
alGetError ();//Clear AL error code

//Generate 1 Source

alGenSources (1, Sources);

Error = alGetError ();

if ( Error != AL NO ERROR )
return AL FALSE;

//Attach Buffer to Sources
alSourcei (Sources[0], AL BUFFER, Buffer([0]);
Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

//set sound Loop ON
alSourcei (Sources[0], AL LOOPING, AL TRUE);//Loop ON
if ( Error != AL NO ERROR )

return AL FALSE;

//play a source

alSourcePlay (Sources|[0]);

Error = alGetError ();

if ( Error != AL NO ERROR )
return AL FALSE;

return AL TRUE;
}

ALvoid ExitPlay () {

alSourcef (Sources[0],AL GAIN,0.1f);
alutSleep (1) ;

alSourceStop (Sources|[0]) ;
alDeleteSources (1, Sources) ;
alDeleteBuffers(1l,Buffer);

/*SystemWindow.h*/

#ifndef SYSTEMWINDOW H_
#define SYSTEMWINDOW H_

//Ran widows - Load Data -All Setup For OpenGL-Initialize AL
//Initialization

BOOL WindowsRAN (char* title, int width, int height, BYTE bits);
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/

/Create OpenGL Window

BOOL CreateGLWindow (char* title, int width, int height, BYTE bits);
//Exit - Close OpenGLWindow

GLvoid ExitGLWindow () ;

//Resize The OpenGL Scene Whenever The Window Has Been Resized.
GLboolean ReSizeGLScene (GLsizei width, GLsizei height);
//Initialization OpenGL

GLboolean InitOpenGL();

#endif /*SYSTEMWINDOW H */

/*SystemWindow.cpp*/

#include "Include.h"

HGLRC hRC=NULL; // Open GL Rendering Context
HDC hDC=NULL; // Open GL GDI (Graphics Device

//Interface)Device Context
HWND hWnd=NULL; // Holds Window Handle
HINSTANCE hInstance; // Holds The Instance Of The
Application

BOOL WindowsRAN (char* title, int width, int height, BYTE bits)
{
//Ran widows-Load Data-All Setup For OpenGL- AL Initialize
//Setup AL Sound Full
if (!ALSound ()) {
MessageBoxA (NULL, "Aev BpéOnke KoVEVUC €AEYKTINC HXOU OTO oUOTNué
cag.\n\n\n" "BegRolwbelte &1L 1n OUuckeurh oag OOUAEUEL KAVOV LKA KOL
eYKaTaoTNOTE 1o mLo\n""npdopato odnyd yia 1n k&pta [xou oog.\n",
NULL,MB ICONWARNING | MB TASKMODAL ) ;

return FALSE;
}
//Sound Loading
if (!LoadWavSound ()){//Load a .WAV sound

CloseALUT();//Exit-Close ALUT

CloseOpenAL();//Exit-Close OpenAL
MessageBoxA (NULL,"Aev eilval duvath n mpooméAoon Twv apXe lwv
Axou.\n\n\n" "H enmoveykKo(TtAOTXON ITNG €QUPUOYNC (owg AUocel 10 mpdBAnua"
;, NULL,MB ICONWARNING | MB TASKMODAL ) ;

return FALSE;

}

//Setup And Create GL Window

if (!CreateGLWindow (title,width,height,bits)) {
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitGLWindow () ;

MessageBoxA (NULL,"Aev eivol duvoath n dnuiovpyloa e€vdg window.\n\n\n"
"BeBalwbelte 6Tl n oUuokeun 0og OOUAeUELl KAVOV LKA KOl EYKATOUOINOTIE TOV
niro\n""npbopato odnyd yia TNV RKAPTA YyPAPLKOV oog.\n"

;, NULL,MB ICONWARNING | MB_ TASKMODAL ) ;

return FALSE;
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//Texture Loading

if (!LoadGLTextures|())

{
CloseALUT();//Exit-Close ALUT
CloseOpenAL () ;//Exit-Close OpenAL
ExitGLWindow () ;

MessageBoxA (NULL, "Aev ei{val dUuvath n OPOCHIEANCN TWV opXElwv
e LkO6vacg.\n\n\n""H smoveykatdOTOON TNC £Qapuoyng (owg AUceLl TO
npbdBAnua. \n", NULL,MB ICONWARNING | MB TASKMODAL ) ;
return FALSE;

}
//All Property Setup For OpenGL
if (!InitOpenGL()) {

// V! 'ERROR: Setup For OpenGL!!!

CloseALUT();//Exit-Close ALUT

CloseOpenAL();//Exit-Close OpenAL

ExitGLWindow () ;

MessageBoxA (NULL, "Aev ei{val duvaty n dnuioupylo evdédg GL
window.\n\n\n"BeBalwBelite OTL n OUOKeUN] OXG SOUAeUE L KAVOV LKA KL
eyKaTaoTAOTE Tov mio\n""mpdopato odnyd yLo TNV RKAPTA YyPAP LKAV ooG.\n"
;, NULL,MB ICONWARNING | MB_ TASKMODAL ) ;

return FALSE;
}

if (!SoundPlay()) {
ExitPlay();
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitGLWindow () ;

MessageBoxA (NULL, "Aev BpéOnke KAVEVAC €YKUPOC €AEYKING HXOU OTO

oUotnu& coag mou vo unootnpilst tnv sepapupoyh.\n\n\n""BeBxiwbslite 6TL 1

oUoKeUn oag douAeUel KOVOV LKA KOl €YyKATXAOTHOTE 1OV mLo \n""mpdbopato

odnyd via tn x&ptoa Hxou oog.\n",NULL,MB ICONWARNING | MB TASKMODAL ) ;
return FALSE;

}

return TRUE;
}

BOOL CreateGLWindow (char* title, int width, int height, BYTE bits) {
//This Code Creates OpenGL Window. Parameters Are:

//title - Title To Appear At The Top Of The Window
//width - Width Of The GL Window Or Fullscreen Mode
//height - Height Of The GL Window Or Fullscreen Mode
//bits - Number Of Bits To Use For Color (8/16/24/32)

GLuint PixelFormat;// Holds The Results After Searching For A Match

WNDCLASS wWC; // Windows Class Structure
DWORD dwExStyle; // Window Extended Style
DWORD dwStyle; // Window Style

// Grabs Rectangle Upper Left / Lower Right Values
RECT WindowRect;

WindowRect.left=(long)O0; // Set Left Value To 0
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WindowRect.right=(long)width; // Set Right Value To Requested Width
WindowRect.top=(long)0; // Set Top Value To 0
WindowRect.bottom=(long)height;//Set Bottom Value To Requested Height

hInstance = GetModuleHandle (NULL) ; //Grab An Instance For Our Window

//CS_HREDRAW :Redraws the entire window if a movement or size
//adjustment changes the width of the client area.

//CS_VREDRAW :Redraws the entire window if a movement or size
//adjustment changes the height of the client area.
//CS_OWNDC:Allocates a unique device context for each window in the
//class
//Info:http://msdn2.microsoft.com/en-us/library/ms633574.aspx

wc.style = CS_HREDRAW | CS _VREDRAW | CS_OWNDC;
wc.lpfnWndProc = (WNDPROC) WndProc;// WndProc Handles Messages
wc.cbClsExtra = 0; // No Extra Window Data

wc.cbWndExtra = 0; // No Extra Window Data

wc.hInstance = hInstance;// Set The Instance

wc.hIcon = LoadIcon (NULL, IDI WINLOGO);// Load Default Icon
wc.hCursor = LoadCursor (NULL, IDC_ARROW);// Load Arrow Pointer
wc.hbrBackground = NULL; // No Background Required For GL
wc.lpszMenuName = NULL; // We Don't Want A Menu
wc.lpszClassName = "OpenGL"; // Set The Class Name

if (!RegisterClass(&wc)){//Attempt To Register The Window Class
ExitGLWindow () ;
return FALSE;//!!!ERROR:Failed To Register The Window Class
}

//APPWINDOW: Forces a top-level window onto the taskbar when the
//window is visible.

//WINDOWEDGE: Specifies that a window has a border with a raised edge.
dwExStyle=WS EX APPWINDOW | WS _EX WINDOWEDGE;

//Creates an overlapped window with the WS OVERLAPPED, WS CAPTION,
//WS_SYSMENU, WS THICKFRAME, WS MINIMIZEBOX, and WS MAXIMIZEBOX
//styles.

dwStyle=WS OVERLAPPEDWINDOW;// Windows Style

//AdjustWindowRectEx:Calculates The Required Size Of The Window
//Rectangle, Based On The Desired Size Of The Client Rectangle. The
//Window Rectangle Can Then Be Passed To The CreateWindowEx Function
//To Create a Window Whose Client Area Is The Desired Size.
//Info:http://msdn2.microsoft.com/en-us/library/ms632667.aspx

if (!AdjustWindowRectEx (&WindowRect, dwStyle, FALSE, dwExStyle)) {
ExitGLWindow () ;
return FALSE;//!!!ERROR:Adjust Window To True Requested Size

// Create The Window

hWnd=CreateWindowEx (dwExStyle, //Extended Style For The Window
"OpenGL", //Class Name
title, //Window Title
dwStyle | //Defined Window Style
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WS CLIPSIBLINGS |//Required Window Style
WS CLIPCHILDREN, //Required Window Style
0, O, //Window Position
//Calculate Window Width
WindowRect.right-WindowRect.left,
//Calculate Window Height
WindowRect.bottom-WindowRect. top,

NULL, //No Parent Window

NULL, //No Menu

hInstance, //Instance

NULL) ; //Dont Pass Anything To WM _CREATE

if (!'hWnd) {//!!!ERROR:Window Creation Error.!!!
ExitGLWindow () ;
return FALSE;

//PIXELFORMATDESCRIPTOR:Describes The Pixel Format Of A Drawing
//Surface.
//Info:http://msdn2.microsoft.com/en-us/library/ms537569.aspx
//Choose a Format That Supports OpenGL and Double
//Buffering, RGBA (red,green,blue,alpha channel).
//Find a Pixel Format That Matches The Bits we Decided on (l6bit,
//24bit, 32bit). Set Up a 16bit Z-Buffer.
//The Remaining Parameters Are Either Not Used Or Are Not Important
// (Aside From The Stencil Buffer And The (Slow) Accumulation Buffer).
//pfd Tells Windows How We Want Things To Be
static PIXELFORMATDESCRIPTOR pfd=
{
//Size Of This Pixel Format Descriptor
sizeof (PIXELFORMATDESCRIPTOR) ,
1, //Version Number
PFD DRAW TO WINDOW | //Format Must Support Window
PFD_ SUPPORT OPENGL | //Format Must Support OpenGL
PFD DOUBLEBUFFER, //Must Support Double Buffering
PFD TYPE RGBA, //Request An RGBA Format
bits, //Select Our Color Depth
o, o, o, o0, 0, O, //Color Bits Ignored

0, //No Alpha Buffer

0, //Shift Bit Ignored

0, //No Accumulation Buffer

o, 0, 0, O, //Accumulation Bits Ignored
bits, //16Bit Z-Buffer (Depth Buffer)
0, //No Stencil Buffer

0, //No Auxiliary Buffer

PFD MAIN PLANE, //Main Drawing Layer

0, //Reserved

0, 0, O //Layer Masks Ignored

i

hDC=GetDC (hWnd) ; //Get A GL Device
if (!'hDC) {
ExitGLWindow () ;

Context

return FALSE;//!!!ERROR:Can't Create A GL Device Context!!!
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//ChoosePixelFormat: Attempts To Match An Appropriate Pixel Format
//Supported By a Device Context To a Given Pixel Format
//Specification.
//Info:http://msdn2.microsoft.com/en-us/library/ms537556.aspx
PixelFormat=ChoosePixelFormat (hDC, &pfd) ;
if (!PixelFormat) {

ExitGLWindow () ;

return FALSE;//!!!ERROR:Can't Find A Matching PixelFormat!!!

}

if (!SetPixelFormat (hDC, PixelFormat, &épfd)) {//Set The Pixel Format
ExitGLWindow () ;
return FALSE;//!!!ERROR:Can't Set The PixelFormat!!!

}

hRC=wglCreateContext (hDC);//Create A Rendering Context
if (!'hRC) {
ExitGLWindow () ;
return FALSE;//!!!ERROR:Can't Create A GL Rendering Context!!!

}

if (!wglMakeCurrent (hDC,hRC)) {//set active The Rendering Context
ExitGLWindow () ;
return FALSE;//!!!ERROR:Can't Activate The GL Rendering
//Context!!!
}

ShowWindow (hWnd, SW_SHOW) ; //Show The Window
SetForegroundWindow (hWnd) ; //Slightly Higher Priority
SetFocus (hWnd) ; //Sets Keyboard Focus To The Window
ReSizeGLScene (width, height);//Set Up Our Perspective GL Screen

return TRUE;
}

GLvoid ExitGLWindow ()
{//Exit - Close Window

HGLRC hRC= wglGetCurrentContext ();//Get current GL Rendering Context
HDC hDC= wglGetCurrentDC () ; //Get current GL Device Context

if (hRC) {//Rendering Context
wglMakeCurrent (NULL,NULL) ; //makes NULL The DC And RC Contexts
wglDeleteContext (hRC);//Delete Rendering Context
hRC=NULL;// Set Rendering Context To NULL

}

if (hDC && !ReleaseDC (hWnd,hDC)) {//Release The Device Context
hDC=NULL; //Set Device Context NULL
}

if (hWnd && !DestroyWindow (hWnd)) {//Destroy The Window
hWnd=NULL; //Set Window Handle To NULL
}

if (!UnregisterClass ("OpenGL",hInstance)) {//Unregister Class
hInstance=NULL;//Set Unregister Class To NULL
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GLboolean ReSizeGLScene (GLsizei width, GLsizei height)
{

//Resize The OpenGL Scene Whenever The Window Has Been Resized.
//Example:ReSizeGLScene (800, 600)

GLenum ErrorGL;//Save GL Error
GLboolean bReturn = GL_ TRUE;

//Clear error code
//http://msdn2.microsoft.com/en-us/library/ms537109 (VS.85) .aspx
glGetError () ;

if (height==0)// Prevent A Divide By Zero By
{

height=1;// Making Height Equal One
}

glviewport (0,0,width, height);// Reset The Current Viewport
ErrorGL=glGetError();//!!!Error:Failure Reset The Current Viewport!!!
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

glMatrixMode (GL_PROJECTION);// Select The Projection Matrix
//GL_PROJECTION:Applies subsequent matrix operations to the
//projection matrix stack.
ErrorGL=glGetError();//!!!Error:Failure Initialize The Matrix State
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

//Replace The Current Matrix With The Identity Matrix
glLoadIdentity ()
ErrorGL=glGetError();//!!!Error:Failure Replace Matrix!!!
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

// Calculate The Aspect Ratio Of The Window
gluPerspective (45.0f, (GLfloat)width/ (GLfloat)height,0.1f,100.0f);
//set up a perspective projection matrix
ErrorGL=glGetError();//!!!Error:Failure ......!!!
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

glMatrixMode (GL_MODELVIEW) ; //Select The Modelview Matrix
//GL_MODELVIEW: Applies subsequent matrix operations to
//the modelview matrix stack.
ErrorGL=glGetError();//!!!Error:Failure Initialize The Matrix State
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

gllLoadIdentity();//Replace The Current Matrix With The IdentityMatrix
ErrorGL=glGetError();//!!!Error:Failure Replace Matrix!!!
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

return bReturn;
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/Red,Blue, Green,Alpha Value

//Bmbient Light Values - Without an ambient light, spots where there
//is no diffuse light will appear very dark.
GLfloat LightAmbient[]= { 0.5f, 0.5f, 0.5f, 1.0f };

//Diffuse Light Values- A diffuse light this bright lights up the
//front of the crate nicely.
GLfloat LightDiffuse[]= { 1.0f, 1.0£, 1.0f, 1.0f };

//%x,y,2z,the last number at 1.0f.tells OpenGL the designated
coordinates are the position of the light source.

//Light Position-position the light off the screen, towards the
//viewe (2.0f),

GLfloat LightPosition[]= { 0.0f, 0.0f, 2.0f, 1.0f };

GLboolean InitOpenGL()

{//Initialization OpenGL

GLenum ErrorGL= GL NO ERROR;//Save GL Error
GLboolean bReturn = GL TRUE;
glGetError();//Clear error code

//Enable Texture Mapping

glEnable (GL_TEXTURE 2D);

ErrorGL=glGetError () ;

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

//Enable Smooth Shading

glshadeModel (GL_SMOOTH) ;

ErrorGL=glGetError();

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

//Black Background (Red, Green,Blue,Alpha)The Initial Values Are All O.
glClearColor (0.0f, 0.0f, 0.0f, 0.0f);
ErrorGL=glGetError();
if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

// Depth Buffer Setup. The Initial Value is 1.
glClearDepth (1.0f);
ErrorGL=glGetError();
if (ErrorGL != GL_NO_ERROR)
bReturn GL FALSE;

//Enables Depth Testing

glEnable (GL_DEPTH TEST) ;

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

//Specifies The Value Used For Depth-Buffer Comparisons.

//Specifies The Function Used To Compare Each Incoming Pixel z
//Value With The z Value Present In The Depth Buffer. The Comparison
//Is Performed Only If Depth Testing is Enabled.

//GL_LEGUAL:Passes if the incoming z value is less than or equal to
//the stored z value.
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//Info:http://msdn2.microsoft.com/en-us/library/ms537051.aspx

glDepthFunc (GL LEQUAL) ;

ErrorGL=glGetError();

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

//Specify Implementation-Specific Hints

//GL_PERSPECTIVE CORRECTION HINT:Indicates the quality of color and

//texture coordinate interpolation.

//GL _NICEST:The most correct,or highest quality,option should be

//chosen.
ngint(GL_PERSPECTIVE_CORRECTION_HINT, GL _NICEST) ;
ErrorGL=glGetError();
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;
//set up the lighting
//Setup The Ambient Light.Set the amount of ambient
//light that lightl will give off.
//Half intensity ambient light
glLightfv(GL_LIGHTl, GL_ AMBIENT, LightAmbient) ;
ErrorGL=glGetError();
if (ErrorGL != GL NO ERROR)

bReturn = GL_ FALSE;

//Setup The Diffuse Light.Set up the amount of diffuse
//light that light number one will give off
// Full intensity white light
glLightfv (GL LIGHT1, GL DIFFUSE, LightDiffuse);
ErrorGL=glGetError();
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

// Position The Light.Set the position of the light.2
//unit towards the viewer
glLightfv(GL_LIGHTl, GL_POSITION,LightPosition);
ErrorGL=glGetError();
if (ErrorGL != GL NO ERROR)

bReturn = GL_ FALSE;

// Enable Light One

glEnable (GL_LIGHTI1) ;

ErrorGL=glGetError () ;

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

return bReturn;

}

/*main.cpp*/

#include "Include.h"

bool done=FALSE; // Bool Variable To Exit Loop - Windows

bool keys[256]; // Array Used For The Keyboard Routine

MSG msg; // Windows Message Structure

bool active=TRUE; // Window Active Flag Set To TRUE By Default
bool fp; // F Pressed?

bool cp; // C Pressed?
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GLuint filter = 2; // Which Filter To Use -High
GLfloat PosUD = 0.135f; //Position Up -Down

GLfloat PosIO = 0.135f; //Position Inside - Outsude
GLfloat PosLR; //Position Right -Left
GLfloat ypos; //Position Up -Down

GLfloat zpos; //Position Inside - Outside
GLfloat xpos; //Position Right -Left

//The WindowProc function is an application-defined function that
//processes messages sent to a window. The WNDPROC type defines a
//pointer to this callback function. WindowProc is a placeholder for
//the application-defined function name.
//Info:http://msdn2.microsoft.com/en-us/library/ms633573.aspx

LRESULT CALLBACK WndProc (HWND hWnd, //Handle For This Window
UINT uMsg, //Message For This Window
WPARAM wParam, //Additional Message Info
LPARAM lParam) //Additional Message Info

switch (uMsg)//Check For Windows Messages
{
case WM ACTIVATE://Watch For Window Activate Message
{
if (!HIWORD (wParam)) {//Check Minimization State
active=TRUE;//Program Is Active
}
else{
active=FALSE;//Program Is No Longer Active
}
return O;
}
//WM_SYSCOMMAND:A window receives this message when the
//user chooses a command from the Window menu (formerly known
//as the system or control menu) or when the user chooses the
//maximize button, minimize button, restore button, or close
//button.
//Info:http://msdn2.microsoft.com/en-us/library/ms646360.aspx
case WM SYSCOMMAND://Intercept System Commands
{
switch (wParam) {//Check System Calls
//Screensaver Trying To Start
case SC_SCREENSAVE:
//Monitor Trying To Enter Powersave.
case SC_MONITORPOWER:
// By Returning 0 We Prevent Those Things From
// Happening.
return 0;
}
break;

}

//Info:http://msdn2.microsoft.com/en-us/library/ms674887.aspx
//Sent As A Signal That A Window Or An Application Should Terminate.
case WM CLOSE:
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{//Send A Quit Message.The Variable Done Will Be Set To TRUE,
//The Main Loop In WinMain() Will Stop, And The Program Will
//Close.

PostQuitMessage (0) ;

return O;

}

//The WM _KEYDOWN message is posted to the window with the keyboard
//focus when a nonsystem key is pressed. A nonsystem key is a key
//that is pressed when the ALT key is not pressed.
//Info:http://msdn2.microsoft.com/en-us/library/ms646280.aspx
case WM KEYDOWN:
{
//If a key is being held down we can find out what key it is by
//reading wParam.We then make that keys cell in the array keys|[ ]
//become TRUE.That way I can read the array later on and find out
//which keys are being held down.This allows more than one key to be
//pressed at the same time.
keys [wParam] = TRUE;// If So, Mark It As TRUE
return O;
}
//Info:http://msdn2.microsoft.com/en-us/library/ms646281.aspx
case WM KEYUP:
{
//1If a key has been released we find out which key it was by reading
//wParam. We then make that keys cell in the array keys[] equal
//FALSE.That way when I read the cell for that key I'll know if it's
//still being held down or if it's been released.
//Each key on the keyboard can be represented by a number from 0-255.
//When I press the key that represents the number 40 for example,
//keys[40] will become TRUE. When I let go, it will become FALSE.
keys|[wParam] = FALSE;
return O;
}
case WM SIZE://Resize The OpenGL Window
{

//LoWord=Width, HiWord=Height

ReSizeGLScene (LOWORD (1Param) , HIWORD (1Param) ) ;
return 0;

}

}//END switch (uMsg)

//Pass All Unhandled Messages To DefWindowProc

//Calls the default window procedure to provide default processing
//for any window messages that an application does not process. This
//function ensures that every message is processed.
//Info:http://msdn2.microsoft.com/en-us/library/ms633572.aspx

return DefWindowProc (hWnd, uMsg,wParam, 1Param) ;

}

int WINAPI WinMain (HINSTANCE hInstance, // Instance
HINSTANCE hPrevInstance,// Previous Instance
LPSTR lpCmdLine, // Command Line Parameters
int nCmdShow) // Window Show State

{

if (!WindowsRAN ("Moving Source", 640,480,32)) {
return 0;//Quit If Window Was Not Created

}
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while (!done)

{

//Is There A Message Waiting?
if (PeekMessage (&msg,NULL,0,0,PM REMOVE)) {
//Have We Received A Quit Message?
if (msg.message==WM QUIT) {
done=TRUE; //I1If So done=TRUE
}
else{ //If Not, Deal With Window Messages
TranslateMessage (&msg); //Translate The Message
DispatchMessage (&msg); //Dispatch The Message
}
}
else{//If There Are No Messages
// Draw The Scene. Watch For ESC Key.
if (active && keys[VK _ESCAPE]){// Quit Received?
done=TRUE; // ESC
}
else{//Star DrawGLScene

// Not Time To Quit, Update Screen
DrawGLScene () ;// Draw The Scene
//Get current GL Device Context
HDC hDC= wglGetCurrentDC() ;

//Specifies a device context. If the current pixel format for the
//window referenced by thisdevice context includes a back buffer,
//the function exchanges the front and back buffers.
//http://msdn2.microsoft.com/en-us/library/ms537551 (VS.85) .aspx
SwapBuffers (hDC); //Swap Buffers (Double Buffering)

//********************** Filtre Toggle ****************************//

if (keys['F'] && !fp){ // Is F Key Being Pressed?
fp=TRUE; // fp Becomes TRUE
filter+=1; // filter Value Increases By One
if (filter>2){// Is Value Greater Than 2?
filter=0; / If So, Set filter To O
}

}

if (!keys['F']){ // Has F Key Been Released?
fp=FALSE; // If So, fp Becomes FALSE

}

//**************************************************************//

if (keys[VK PRIOR]){// Is Page Up Being Pressed
PosUD+=0.003f;// If So, Move UP
if (PosUD>0.771001f){ //if Max up
PosUD = 0.771001f;
}
else(
ypos+=0.03f;
}
}
if (keys[VK NEXT]){// Is Page Down Being Pressed
PosUD-=0.003f;// If So, Move Down
if (PosUD<-0.501000f ){ //if Max Down
PosUD = -0.501000f;
}

else{
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ypos-=0.03f;
}
}
if (keys[VK UP]){ // Is Up Arrow Being Pressed
PosIO+=0.003f; // If So, Move Into The Screen
if (PosI0>0.771001f){//if Max up
PosIO = 0.771001f%;
}
else{
zpos—-=0.03f;
}
}
if (keys[VK DOWN]) {// Is Down Arrow Being Pressed
PosIO-=0.003f;//If So, Move
if (PosIO<-0.501000£f){ //if Max Down
PosIO = -0.501000f;
}
else/{
zpos+=0.03f;
}
}
if (keys[VK RIGHT]){// Is Right Arrow Being Pressed
PosLR+= 0.003f;// If So, Move Right
if (PosLR>0.771001f){ //if Max Right
PosLR = 0.771001%f;
}
else {
xpos+= 0.03f;
}
}
if (keys[VK LEFT]){// Is Left Arrow Being Pressed
PosLR-= 0.003f;// If So, Move Left
if (PosLR<-0.771001f){ //if Max Left
PosLR = -0.771001¢f;
}
else {
xpos-= 0.03f;
}
}
if (keys['C']&& !cp){
cp =TRUE;
FILE *file;//File Name
char *Getlog = new char [500];
//file = fopen ("Sound.log","a");
fopen s(&file,"Sound.log","a");
if (file) {
sprintf s (Getlog,500,"xpos: %f ypos
$f zpos : %$f\n",xpos,ypos, zpos) ;
fputs (Getlog, file);
fclose (file);
}
}
if ('keys['C']){
cp=FALSE;
}

}//End drawGLScene
}//End If There Are No Messages
}//End while (!done)
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e — = %/

/* Exit -Close System */

/* */
ExitPlay();

CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitGLWindow () ;//Close Window -OpenAlL
return (msg.wParam);//Exit The Program.Return PostQuitMessage (0) ;

}
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9. Example: Moving and 3d world (Soundspace)

To mapdderypa evvid omotedel o TPoOAOTATN HOVIEAOTOINGT TOL MYNTIKOV
y®pov (Soundspace). ['ia v dnuovpyio Tov ypnoomomdnke n OpenAL, to win32
API ko 1 OpenGL. Eivon ypappévo og yhwosoa C++ pe tov Microsoft Visual C++ 2008
Express Edition. O Adyoc yia v dtopopomoinon avtn £xel QUecon oyéon pe 1o win32
APL, pog ko dev vmoompiletoan minpog and to GCC. T v dnpovpyio. Tov
TopadElYLaTOg YpMotpomomOnkay mAnpopopieg and tov diktvokd témo tov the Forger's
Win32 API Tutorial (http://www.winprog.org/tutorial/ ), evédd mAnpoopieg, kabdg Ko
TUNUOTO KOOKO, 0G0V apopd TV dopun tov window kot tng OpenGL, tponibav ond tov
dwtvako tomo Nehe Productions ( http:/nehe.gamedev.net/ ) Lessons 01 -10.

To mapdderypo avtd dnpovpyel €va window og draotdoelg 1024x768 pe avaivon
32bit ypopdtov. v cuvéyela eveavilel TEGGEPEIS KOPOVG e SLOPOPETIKE textures, Tov
€yovv TomoBeTNUEVO GTO KEVIPO TOLG amd évav Nyo. O ypnomg pmopel vo petaxvnet
OTOV YMPO YpNoomomviag to Peddkio kot to Page up-down tov mAnktpoAoyiov.
Kobng o yprotng petokiveitor péco otov yopo, oAAAlel m mymTikn tov 0éom ko
mapovotdletal o MNTIKO wePPdriov, cOuPwva pe tv 0éon mov Ppioketor TNV
dgdopévn otryun. Otav o ¥pHotng Umel péca o€ Evav KOBo ot dALOL YOl OmOKOTTOVTOL,
EVD 0 OGLYKEKPLUEVOG NX0G TOL KLPOL Tov eloNABe akovyeton pe reverb. OvclooTikd
YIVETOL TTPOGOUOIMOT TOV NYNTIKOV YMOPOL oL €6NABE 0 ¥pNnotng. Avtictoyya 6tav o
xPNos Pyet amd Evav kOo, 10 NMYNTIKO TEPIPAAAOV EMOAVEPYETOL GTNV TPOTNYOVUEVN
KOTAGTOGCT] TOV.
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To ovykekpyévo mapddetypo dabétel kdmolovg Pacikods meplopiopovs. Agv Ha
exteleotel o €va cvotnua mov dgv dwbéter OpenGL 2.0 xou EAX 2.0. Ko otig 600
TEPMTOCELS YIvETOL EAEYYOG OO TO TPOYPOUUO KOt €EAYEL UMVOUOTA GOAALATOG, TOV
EVIUEPMDVOLV TOV ¥PNOTN OTL TPEMEL va. avaPabuicel Ty KAPTO NYOL 1 YPOPIK®OV TOV.
Onwg non éxovpe mpoavapépel 10 EAX 2.0 amotelel TAéov oTAVTAP Y1 TIG KAPTEG YOV,
eV 01 emMOUEVEG €KOOGELS Oev elval 0gdopuévo 0Tt vrootnpilovtat. [ avtdév Tov AdYO
ypNooromdnkay uévo ot dvvatdtteg 1ov EAX 2.0 kot emopévmg to Topadetypo ovto
dev amotelel Eva mapaderypa moAAamAdV TepPoariioviov. Ouwmg axopa kot yio to EAX
5.0 n doun ToL KOdKA B TV 1010, amhd oev Ba tomobetovvtav Ta id1a auxiliary effect
slot o€ 6Aovg Tovg KVPoLG.

2NV TOPUKATO EIKOVO TOPOLGLALETOL 1] SOUTN TOL KMOTKO. :

Solution Explorer - Solution '™Moving and 30 World' {1 project)

:_: Solution 'Moving and 30 World' (1 project)

= E Moving and 3D World
= B aL

----- C+] InitExitaL.cpp

----- |h] InitExitAL.h

& L Data

----- ¢+ LoadData.cpp

----- |h] LoadData.h

----- ¢+ Scene.cop

----- |h] Scene.h

- L Window

----- CH] SystemiWindow, cpp

----- |h] Systemtwindaw.h

----- P

----- €+ main.cpp

Onwg ogoivetor 1o mpdypappo yopiletor o€ TPES LRTOPOKEAOVS. X& avTd TO
mopaderypo Bo avaivBodv HOVO To TUNHOTE TOV KMOKO OV €IvVOL KOVOVPYLOL KOl OEV
AVOADOVTOL GTO TOPAOELY L0l OKTE.

[Mepinntikd avagpépovpe 0Tt oTov VoPdkelo AL vrdpyovv ol GLVOPTICELS Y10 TO
initialize kot exit tov AL xouw ALUT. Xtov vropdxelo Data to apyeio loadData mepiéyet
OAEG TIG CLVOPTNOELG OV amattovvTot Yo va yivouv load ta textures kot ot 0L, EVM TO
apyeio Scene eivalr o mupnvag OAOL TOV TPOYPAUUOTOS, ONAAOY Elval TO UEPOG OV
onuovpyovvtol To Ypagikd kot m geodata yw to MmynTkd mepPdAiov. OvolooTiKA
TEPLEYEL OLEC TIC AELTOVPYIEG TTOV TPAYLATOTOOVVTOL, ApoV dnutovpyndet o Tapabvpikd
nepPdiov. Xtov vroedkelo window vdpyovv OAEG 01 GLVAPTNHGELS TOL YPELALOVTAL Yo
mv dnuovpyia evog window GL, xabdg ko pua cvuvaptnon pvduong yu to puéyebog
ToV mapaBvpov - ReSize windows.

To mpdypappo ovclaoTiKd EEKIVAEL KO TAAL, EKTEADVIOG TNV TOPOUKAT® YPOLUN
EVTOADV

if (!WindowsRAN ("Moving and 3D World",1024,768,32)) {
return 0;//Quit If Window Was Not Created

}




H cvvaptnon ot extedlel T1g Aettovpyieg OV £XOVUE TPOAVAPEPEL GTO TOPASELYLLOL
OKT® KOl 01 O10POPES EMKEVTPOVOVTAL 6T €ENG onueiaL:

e H ovvapmon LoadWavSound () @optdvel téocepa apyeio Nyov oe TEGGEPIC
buffers .

e H ovvdptnon LoadGLTextures() poptmvel técoepa apyeia kOVOG.

e H ouvvapmon SoundPlay() opywd wxéver Setup tov EFX Functions. Ztnv
ocuvéyela onpovpyel t€ooepa sources kol Tonobetel toug buffers otovg sources.
‘Enerta 0€tel 11 0éoe1g mov mpémel va Ppiokovtarl ot sources, tovg 0étel oe Loop
On, kot evtédel, Eexvber Tnv dnuovpyio EAX object. Av omoladnmote amd avtég
TIG Aeltovpyiec emoTpéyel £vo GQAALN, OAN M O00KACI0. CTOUATAEL Kol TO
npoypoppo  KAetvel. Xe ovtv v mepimtoon 10 mbavotepo sivor  pmv
vrootpiletoanr to EAX 2.0 amd v képto yov.

Ymv ovvaptnon SoundPlay() tomobetnOnkav kon kdmoteg «dokuéc» yio 1o EAX.
Oleg ot Aertovpyieg mov Bo eKTEAEGTOVV aPYOTEPO GE TPAYUATIKO YpOVO EAEYXOVTAL Y10
CQAALOTO OTO GUYKEKPIUEVO TUNLOL TOL KOJIKO. XTIV TEPIMTWON TOL d€V VIooTnpileTon
Kdmol omd avtég, M cLVAPTNOY Kol TAAL €MOTPEPEL FALSE Kol TO TTPOYPOUUO OgV
exteleitar. Av Op®G dev TapovclaoTel Kavéva mpOPAnua, EeKivd Ty eKTEAEOT TOV
Nxov. O KOJMKOS TOV CLYKEKPIUEVOV «OOKILMDVY QOIVETOL TOPUKATO:

//Test Code 1 : Set Source into Auxilary

alSource3i (Sources[0], AL AUXILIARY SEND FILTER, EffectSlot, 0, Filter);
alSource3i (Sources[1], AL AUXILIARY SEND FILTER, EffectSlot, 0, Filter);
alSource3i (Sources[2], AL AUXILIARY SEND FILTER, EffectSlot, 0, Filter);
alSource3i (Sources[3], AL AUXILIARY SEND FILTER, EffectSlot, 0, Filter);

Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

//Test Code 2: if Testl is ok -Remove Source and test if Remove is ok ?
alSource3i(Sources[O],ALiAUXILIARYisENDiFILTER,ALiEFFECTSLOTiNULL,O,
AL _FILTER NULL) ;
alSource3i(Sources[1],ALiAUXILIARYisENDiFILTER,ALiEFFECTSLOTiNULL,O,
AL _FILTER NULL) ;
alSource3i(Sources[2],ALiAUXILIARYisENDiFILTER,ALiEFFECTSLOTiNULL,O,
AL _FILTER NULL) ;
alSource3i(Sources[3],ALiAUXILIARYisENDiFILTER,ALiEFFECTSLOTiNULL,O,
AL _FILTER NULL) ;
Error = alGetError ():;
if ( Error != AL NO ERROR )

return AL FALSE;

//Test Code 3: set Filter into Source
alSourcei (Sources[0], AL DIRECT FILTER, Filter)
alSourcei (Sources[1], AL DIRECT FILTER, Filter);
alSourcei (Sources[2], AL DIRECT FILTER, Filter);
alSourcei (Sources[3], AL DIRECT FILTER, Filter)
Error = alGetError ():;
if ( Error != AL NO ERROR )

return AL FALSE;

’

’
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///Test Code 4: if Test3 is ok -Remove Filter and test if Remove is ok ?
alSourcei (Sources[0], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[1], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources([2], AL DIRECT FILTER, AL FILTER NULL)
alSourcei (Sources[3], AL DIRECT FILTER, AL FILTER NULL)
Error = alGetError ():;
if ( Error != AL NO ERROR )

return AL FALSE;

’

I

Emotpépovtag oty cuvdptnon main, EEKVALE TV povTiva mov Bo TteppOTIoTEL
puovo av 1 bool done yivelt TRUE, OT®G £YOVLE TPOOVAUPEPEL.

while (!done)

{

//Is There A Message Waiting?
if (PeekMessage (&msg,NULL,0,0,PM REMOVE)) {
//Have We Received A Quit Message?
if (msg.message==WM QUIT) {
done=TRUE; //If So done=TRUE
}
else{ //If Not, Deal With Window Messages
TranslateMessage (&msg); //Translate The Message
DispatchMessage (&msg); //Dispatch The Message
}

}
else{//If There Are No Messages
if (active && keys[VK ESCAPE]) {
done=TRUE; //Quit
}
else{//Star DrawGLScene
// Not Time To Quit, Update Screen
DrawGLScene () ;// Draw The Scene

2mv ovvéyela, exteAovpe v ovvaptnorn DrawGLScen, mov mepiéyel otdnmote
oAGlel péca oto mapdBupo, OGOV aPopPA TOVE NYOLS Kol TO YPaPKd mepPaiiov. H
ocuvaptnon avty Ba avaivBel aEov olokAnpwOel  avdivon g povtivoc. Emopévog
otav extelectel M ovvdptnon, eléyyovpe to mATNUO TOV TANKTpOV Page up—down,
kaBdg ko o Pehdkio Tov TANKTPpOAOyiov. TV mepintwon mov 1 LRESULT CALLBACK
wndProc pog €yl 0doel To VLR OTL KATO0 OO TO GUYKEKPIUEVE TANKTPO EXOVV
natn0el, TOTE AVEAVOLLE 1) LEUDVOVUE TNV AVTIGTOLYN TUL.

if (keys[VK PRIOR]){// Is Page Up Being Pressed
ypos+=0.03f; // If So, Move UP

}

if (keys[VK NEXT]){// Is Page Down Being Pressed
ypos-=0.03f; // If So, Move Down

}
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if (keys[VK UP]){ // Is Up Arrow Being Pressed
zpos-=0.03f;// If So, Move Into The Screen
}
if (keys[VK DOWN]) {// Is Down Arrow Being Pressed
zpos+=0.03f;// If So, Move Towards The Viewer
}
if (keys[VK RIGHT]){// Is Right Arrow Being Pressed
xpos+= 0.1f; // If So, Move Right
}
if (keys[VK LEFT]){// Is Left Arrow Being Pressed
xpos—-= 0.1f;// If So, Move Left
}
}//End drawGLScene
}//End If There Are No Messages
}//End while (!done)

Ot Tipég avtég Ba mpooodlopilovy v BE0M TOL YPNOTN GTOV EIKOVIKO KOGLO Kot
€xovv OMAwBel oV apyn Tov TPOYPAUUATOS, OTWS POIVETAL GTO TOPUKAT® TUNUO TOV
KOO

GLfloat zpos; //Position Int - Out
GLfloat ypos; //Position Up -Down
GLfloat xpos; //Position Right -Left

Ewodyovtot 610 apyeio Scene.cpp kot epunvevovtal og 0€on Tov ypnot:

//extern form Main.cpp

extern GLfloat Zpos; //Position Int - Out
extern GLfloat ypos; //Position Up -Down
extern GLfloat XpOS; //Position Right -Left

Mo va dnuovpynoovue évav kofo, mpénet va petokwvnoovpe 1o GL matrix otnv
0éon mov emBupovue vo Eekivinoovpe v oyediaomn tov kKOPov. To onueio avtd, petd
v onpovpyio, epunvedeTor og to k€vipo tov. H @rlocoeia 6e avtiv v Agttovpyia
etvan 1010 pe avtv g OpenAL, emouévag Tig 101e¢ TYEG BETovpe Kol oToVG Sources,
(MOTE VO TOVG EYOVILE TOTOOETNUEVOLS 0TO KEVTPO TOL KABe KOPov. YrevOupilovpe 61t ot
Tpég avtég yia v OpenAL Oa 1e000v Katd to EeKivnua TOv TPOYPAULATOS OO TNV
ocuvvaptnon SoundPlay(), evd ot tyég ywu v GL Ba tomobetovvror kébe @opd mov
péxel m ovvaptmon DrawGLScen, pog kot to ypoaeikd oev umopovv va yivouv
«OTATIKEY, AALA eTovaoyeO1dlovTol KAOE popd TOV EKTEAEITAL ) GLVAPTNOT).

//Cube Position

GLfloat cubelx = -3.0f, cubely = -2.0f,cubelz = -10.0f;
GLfloat cube2x = 3.0f, cube2y = -2.0f,cube2z = -10.0£;
GLfloat cube3x = -3.0f, cubeldy = 2.0f,cube3z = -10.0f;
GLfloat cubedx = 3.0f, cubedy = 2.0f,cubedz = -10.0f;
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//source Position
ALfloat Sposl|[] =
ALfloat Spos2[]
ALfloat Spos3[]
ALfloat Spos4][]

cubelx, cubely, cubelz };
cube2x, cubely, cube2z };
cube3x, cube3y, cube3z };
cubedx, cubedy, cubedz };

— e e

Ymv ovvéyeln Bétovpe TiIc TéEG ywo v mymrikn geodata. O Opog geodata
YPNOCLOTOIEITOL OO TOVG TPOYPOUUATIOTEG TOLYVIOIDV Kol OVUPEPETOL GE OAEC TIG
oLVVTETAYIEVES (X,Y,Z) MOV €YoV OAANAETIOPAOT HE TOV YPNOTN KOl VITOONADOVOLV
ocubog meplopiopovs. Tlapadeiypatog yapn, €vag toixog mov dev mpémel va eivan
dlamepatdg amd Eva EIKOVIKO YapakTipa, opiletar péoa o€ PACELS OEOOUEVOV TOL GTO
ovvoLo Tovg ovopdlovtat geodata.

2T0 OULYKEKPIUEVO TOPASELYO.  YPNOUOTOOVVTOL TETOWOL TOMOL  TIUEG  TOV
EPUNVEDOLV TO «TOYYDOUOTAY TOV KAOE KOPov. L& avTd TO onueio TPEMEL Vo avapEPOVLE
Ot1, 1 k@Be TAEVPA TOL KVPOL givar TotoBeTNUEVT GE amdoTaon {on pe 1 amd To KEVIPIKO
onueio Tov KHPov, MnAadn o k0Poc-1 mov elvar Tomobetnuévog oto onueio (x =-3.0f, y =
-2.0f, z = -10.0f) yia Tov GEova y, Ba dabétel 6Ho mAevPEC TOV M apLETEPT TOL B £xEl
mv TN -4.0f kou n 0e€1d Ba eivon oto onpeio -2.0f. Avtiotoryo propovue va eEdyovpe
OAeg T TAELPEG TOL KEBE KOPoL. Ot TYWES aVTEG Lag divouy TIG amapaitnTeg TANpOoPopieg
ov ypealopoote, MoTe vo dAAALEL 0 Nx0og KAOe Qopd TOv €10epYOUACTE GTOV KAOE
kOPo. ['a Tapdderypa, av o xpnotg uret otov a&ova x péca ota onpeio -4.0f émg -2.0f,
elval péca otov kOPo-1 Ko emopévmg mpémel va dnuovpyndet n MyMTikn aAlayn mov
aKovyeTol 6To opdoetypa. Ot TiéEg avTég Yo Tov kKabe KOPo Egymprotd £xovv ywploTel
o€ min kot max, émov min eivor 1 aprotepn TAELPE Tov KVPov. Idwaitepn mpoocoyn
yPEBLeTON GTOL TPOCTUO, HIOG Ol TYHES OVTEG OEV OTOTEAOVV UEYIOTN Kol EAGIOTY T,
aALA TIG 000 TAEVPEC.

//Sound Geodata for Enviroment

GLfloat cubelxmin = -4.0f, cubelxmax = -2.0f;
GLfloat cubelymin = -3.0f, cubelymax = -1.0f;
GLfloat cubelzmin = -11.0f, cubelzmax = -9.0f;
GLfloat cube2xmin = 4.0f, cubelxmax = 2.0f;
GLfloat cube2ymin = -3.0f, cubel2ymax = -1.0f;
GLfloat cube2zmin = -11.0f, cube2zmax = -9.0f;
GLfloat cube3xmin = -4.0f, cube3xmax = -2.0f;
GLfloat cube3ymin = 3.0f, cubel3ymax = 1.0f;
GLfloat cube3zmin = -11.0f, cube3zmax = -9.0f;
GLfloat cubedxmin = 4.0f, cubedxmax = 2.0f;
GLfloat cubedymin = 3.0f, cubedymax = 1.0f;
GLfloat cubedzmin = -11.0f, cubedzmax = -9.0f;

Evtéder opilovron kon téooepelg flag mov gvepyomolovvtor dtav o ypnotng Ppedei
EVTOC TV £EL TAELPOV:

//Lisener is into cube 1 (TRUE or FALSE flag)
ALboolean LisenerCubel = AL FALSE;
//Lisener is into cube 2 (TRUE or FALSE flag)
ALboolean LisenerCube2 = AL FALSE;
//Lisener is into cube 3 (TRUE or FALSE flag)
AlLboolean LisenerCube3 = AL FALSE;
//Lisener is into cube 4 (TRUE or FALSE flag)
ALboolean LisenerCube4 = AL FALSE;
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KdaBe popd mov exteAeitar n cuvaptnon DrawGLScen, ekkaBapilovror o1 buffers g
GL xor otv ovvéyela tomobeteiton 1o Matrix omv apykn tov 0éom, dmov eivon 10
KEVTPO TG 006vNC. Tty cuvéyela tomofeTodvIon ot THES X, Y, Z Tov eEAyovTal KAOe
@opd amd Vv povtiva done otov listener kot tavtdOypova, He NG 101€G TMES, GAAG
OVTECTPOUUEVEG, avaykdlovpe To Matrix va dnpovpynoesl v yevdaicnon g kivnong.

GLboolean DrawGLScene()//All Drawing System
{

GLboolean bReturn = GL_ TRUE;
ALfloat ListenerPos[] = {xpos,ypos,zpos}; //Position of the listener

// Clear The Screen And The Depth Buffer

glClear (GL_COLOR BUFFER BIT | GL DEPTH BUFFER BIT);
//Replace The Current Matrix With The Identity Matrix
glLoadIdentity ()

glTranslatef (-xpos, -ypos, —-zpos) ; //Move the player
allListenerfv (AL POSITION, ListenerPos);//Move the player

[Ipénel va onuewwbel 60TL N cvykekpiuévn Asttovpyio mov ektedeiton dev amoteAel
Tpaypoatikn Kivnon pog kapepag GL, aAld évav edkoro TpoOTO va kKivnbolue ypapikd
péca oty 066vn, dnuovpydviag v yevdaicOnon g kivnong. Ornwg éxet
npoavapepbel, o yeplopog g kapepag GL - Matrix amoteAel puo dwoitepa SVGKOAN
Aettovpyia.

AoV €yovpe AdPel Tig Tnég Yo v B€om tov Listener giodyovpe tov €heyyo g
nnTkng geodata. ' Tov kOPo-1 0 KOIKAG £xEl OC EENG:

//AL Geodata for Sound Enviroment

//Cubel
if (xpos >= cubelxmin && xpos <= cubelxmax && ypos >= cubelymin
&& ypos <= cubelymax &&zpos >= cubelzmin && zpos <= cubelzmax)
{
if (LisenerCubel == AL FALSE) {
LisenerCubel = AL TRUE;//Lisener is into cube
alSource3i (Sources[0], AL AUXILIARY SEND FILTER,
EffectSlot, O, AL_FILTER_NULL);
alSourcei (Sources[1], AL DIRECT FILTER, Filter);
alSourcei (Sources[2], AL DIRECT FILTER, Filter);
alSourcei (Sources[3], AL DIRECT FILTER, Filter);
}
}
else if (LisenerCubel == AL TRUE){//Lisener is not into cube now
LisenerCubel = AL FALSE;//Lisener is out cube
alSource3i (Sources[0], AL AUXILIARY SEND FILTER,

AL EFFECTSLOT NULL, 0, AL FILTER NULL);
alSourcei (Sources[1], AL DIRECT FILTER, AL FILTER NULL);
alSourceil (Sources[2], AL DIRECT FILTER, AL FILTER NULL);
alSourceil (Sources[3], AL DIRECT FILTER, AL FILTER NULL);
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Onwg @aiveral, maipvovpe Tig THES OV €yovpe Tomobetnoel Ko otov listener kot
eléyyovpe yia kéBe aEova av o listener Ppioketan evidg twv dvo Tiudv. Av o listener
elvar evtog tov 000 T®V Yo Kabe dEova, T0Te gival péoa otov KOPo. TV GLVEXEL
eléyyovpe va dobpe av o listener Ntav Kot TNV TPONYOVUEVI] POPE TOV EKTEAEGTNKE 1|
ocuvaptnon péca oto kKOPo, péow g flag Lisenerecubel. Av dev Bpiokodtav péoa, mpénet
va aAlaEovpe o MMTIKO TEPPAALOV TOL YPNOTN. AVTO EMTLYYAVETOL TOTOOETOVTAG
otov source-0 mov Ppicketal oto KEVIpo Tov KOHPoL oe éva auxiliary effect slot, mov kotd
to Eexivnua g epapuoyng (cvvaptnon SoundPlay())tov yovpe tomobeoet £va reverb
pe decay time 20.0f

alEffecti( Effect, AL EFFECT TYPE, AL EFFECT REVERB )
alEffectf (Effect, AL REVERB DECAY TIME, 20.0f) ;
alAuxiliaryEffectSloti( EffectSlot, AL EFFECTSLOT EFFECT, Effect );

Avtictoyya 6Aot ot dAlot Sources mov eivar €@ amd tov kVPo, TomobeTovvVION GE
OPKETA 10YLPO QIATPO TOL EAOTTMOVEL KO TNV OAIKY] €VIOON, OAAQ Kol TIG LYNAEG
ovyvottes. Kot 1o giktpo avtd, éxet evepyonombel Katd tnv eKkiviomn TG EQOPLOYNG.

alFilteri(Filter, AL FILTER TYPE, AL FILTER LOWPASS) ;
alFilterf (Filter, AL LOWPASS GAIN, 0.1f);
alFilterf (Filter, AL LOWPASS GAINHF, 0.1f);

YrevOopilovpe 011, katd to Eekivnuo ¢ epapuoyns (cvvaptnon SoundPlay()),
elyape eréyEel OAn v Owdikacio mTov ekTEAEiTOl otV MYNTIKY geodata, dote va
UTOPOVUE GE ALTO TO GNUEID VO ATOGVVOEOVE KOl VO GLVOELOVILE TOVG Sources, Ypig va
ypEdleTon va KAvovpe EAEYYO Y10 GOAALOTOL.

Evtéher, 0tav o Listener Byet amd tov k0Po (dnAadn n mpmtn if givor yevong), aArd 1
flag cvveyilel va givon TRUE, onpaiver 6t1 0 ypnomg, HOAG TNV GUYKEKPIULEV GTLYUN
Bynke amd tov kvPo. H flag tibetan FALSE (dnAadn o ypnotng eivon mhéov €Em amd tov
KOPo) Kot 6Aot ot Sources amocvVOLOVTOL OO To AVTIGTOLYO Objects Tov elyav cuvdehet
OTOV 0 YPNOTNG UINKE HEGO GTOV KOO.

H 1010 dwodikacio mpoypotomoteitor Kot yi Toug GAAOLG TpElg KOPovg, pe TNV
dwpopd OTL ehéyyetor OWPOPETIKN mMyNTkn geodata wor flag, evd Kkabe @opd
emmpedlovtar ot sources Tov givar E£m amd Tov cvuyKekpiévo kKOPo pe low pass filters ko
0 source Tov givor péca pe auxiliary reverb.

Metd v 0AOKANP®OT TNG GLYKEKPEVNG dladikaciog, avaykalovpe To matrix vao
KwvnOei, ®ote va dINUovpyNncel Toug kKVPovs. OVOIICTIKA YPNGUOTOIOVUE TIG EVIOAEG
push ka1 pop matrix, Tov avoykd{ovv To matrix vo EKTEAEGEL TIG EVIOAES TTOL TEPIEXOVTOL
HEGO OE QTEG KO OTNV GLVEXELN VO, ETAVEADEL GTNV TPONYOVLEVT KOTAGTAGY TOV, TOV
Ntav to onueio mwov EPAeme o ypriotc. Emopévac, torobetovpe 1o matrix 6to onpeio mwov
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&yovpe opioel 6tL Ba givor 10 KEVIPO TOvV KVPOV, TOV Aépe OTL Ba YPNOYLOTOMGEL TO
avtiotolyo 2D textures kot TéAo¢ pmoivovpe péco oty cvvaptnon drawing quads, mwov
dtvovtotl ot VIoAEC Yoo TNV oyediaom tov KOPov. Ot eviodé avtég elvar avtioTolyes pe
exetveg g oyedioong evog TETPAYOVOL KOl oVOAVONKOV OTO TOPAOEYIO OKTM, LE TNV
dpopd 6t oyedialovpe €E1 teTpAy®VO TOL amoTEAOLY £va KOPo. Avth M dadikacio
TPOYLLOTOTOIEITO Y10l TIV ONULIOVPYIO KOl TOV TEGGAP®Y KOPWV avTicToty.

glPushMatrix () ;
glTranslatef ( cubelx,cubely,cubelz);//Move Into The Screen
glBindTexture (GL _TEXTURE 2D, texture[0]);//Get tetxure
DrawingQuads () ; //Drawing Quads

glPopMatrix () ;

Evtéder, apod ohokAnpwBoldv OAec avTtég o1 dtodkacie Kot EAEYYOL, TO TPOYPOLLLLLOL
eMOTPEQPEL otV povtiva done kot v emavekterel, PExpg 6Tov va AdPel Eva unvopo
e€o6oov. Otav mpoaypotomombel n €€0d00g amd TNV povutiva, €KTEAOVVIOL TEGOEPIG
GLVOPTNGELG TPV VAL KAEIGEL TO TPOYPOLLLAL.

ExitPlay ()
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitGLWindow () ;//Close Window -OpenAL
return (msg.wParam);//Exit The Program.Return PostQuitMessage (0) ;

}

H ovvépmon ExitGLWindows «Aeivet v OpenGL kot to Snpovpynpévo
nmapabvpo. Ot cuvaptoelg CloseALUT kar CloseAL xAeivouv ta avtictorya API, émwg
&xel meprypaget ota mponyovueva mapodeiypato. H cvvaptnon ExitPlay amodeopevet
Ko KAeivel 0ha ta Objects, mov dnuovpyndnkav pe v SoundPlay.

O KOOGS TNG GLYKEKPLUEVNG GUVEAPTNONG POIVETOL TOPOKAT®:

ALvoid ExitPlay ()

{

alAuxiliaryEffectSlotf (EffectSlot, AL EFFECTSLOT GAIN, 0.1f);

alSource3i (Sources[0], AL AUXILIARY SEND FILTER,AL EFFECTSLOT NULL, 0,
AL FILTER NULL);

alSource3i (Sources[1], AL_AUXILIARY_SEND_FILTER, AL_EFFECTSLOT_NULL, 0,
AL FILTER NULL);

alSource3i (Sources[2], AL_AUXILIARY_SEND_FILTER, AL_EFFECTSLOT_NULL, 0,
AL FILTER NULL);

alSource3i (Sources[3], AL AUXILIARY SEND FILTER,AL EFFECTSLOT NULL, 0,
AL FILTER NULL);
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alSourcef (Sources[0],AL GAIN,O0.1f);
alSourcef (Sources[1],AL GAIN,0.1f);
alSourcef (Sources[2],AL GAIN,0.1f);
alSourcef (Sources[3],AL GAIN,0.1f);
alSourcei (Sources[0], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[1], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[2], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[3], AL DIRECT FILTER, AL FILTER NULL);

alutSleep (3);

alSourceStop (Sources |
alSourceStop (Sources|
alSourceStop (Sources |
alSourceStop (Sources |

alutSleep (3);

alFilteri(Filter, AL FILTER TYPE, AL FILTER NULL);
alEffecti( Effect, AL EFFECT TYPE, AL FILTER NULL );

alDeleteAuxiliaryEffectSlots (1, &EffectSlot);
alDeleteFilters (1, &Filter);
alDeleteEffects (1, &Effect);
alDeleteSources (4, Sources) ;

alDeleteBuffers (4,Buffer);

}

O Adyog mov TWPOYUOTOTOlEITOL OVTH 1 OPOPOTOINGT TNG OCULYKEKPLUEVNG
Aertovpyiag omd ta TPOMYOVUEVE TOPAdElYHOTO, £YEL GUEST OYEON UE TNV YPNON TOL
reverb kot v Ty decay time 20.0f. Av dev tomoBetnfovv ot Tég gain 6e TOGO
YOUNAES TYES KO OEV OMOOLLE TOV YPOVO MGTE Vo, KAEIoOVVE TEAEIMG 01 AVAKAACELS (TOV
umopet vo unv givat ovtiAnmtég amd éva onpeio kot petd, oAdd Bo tpokarlécovy va KK
KOTA TO KAEIGIHO TNG €QPOPUOYNG), TOTE OTAV 0 YpPNoTNG Ppioketal péca oe Eva KOPO Kot
Kielvet v epappoyn, OBa akovel €va mOAD OLGAPESTO KAIK. XTO GUYKEKPUEVO
Topadetypa, avtd umopel vo emitevyBel Lovo OTav 0 ¥PNOTNG KAEIGEL TV EQUPUOYY| A0
™V KopTéAa oL Topovctdletol Otav Tatnoel ta TANKTpa ctrl-alt-delete ko emAéEet amd
™V KOPTEAD OEPYUGIES TO «TEAOG dlEPYATTAGY.

Me omolovonmote GAAO TPOTO Kot av KAEIGEL | papuoyn, Ba mepdcel péoa amd v
CLYKEKPLUEVT GLVAPTNOT Kol o HEUDGEL GTAdIOKA TO MYNTKO amotédespa. Kotd v
Aertovpyia avtn, PEPara, dev eivor amapaitnto | papuroyn va eival og sleep mode, 0mwg
éxel tomobetnBel oV GLYKEKPUEVT TTEPITTOOT, OALG pmopel vo KAglvel TG vTOAOUTEG
Aettovpyieg.

Ovoaotikd omd to onpeio mov Ba KAeicovy ot ot Kot HeTE, ivor Wlaitepa SVGKOAO
va mapotnpnoel avtd 1o MyMrTiKd anotéhespo. o avtdv tov Adyo 1 epappoyn tibetan o
sleep mode, ®ote vo vVTAPYEL Ko £VOEIEN amd TNV €1KOVA Yo TO TL akpIP®OS cvppaivel Ko
va umopet va mopatnpnbei o Nxog tov reverb, mov e£akoAovBel yio EAIYIOTO YPOVIKO
daotnua. Eniong mpémet va onpeimbei 6tL 0 ypdvog avtdg dtapépel amd KAPTo YOV CE
KépTo MYov Kot €ivor TPOTATEPO va. givor peyoAdTepog amd ovtdév mov ypetdleTon
KOVOVIKGL.
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OLOKANP®VOVTOG TO TEAEVTOLO TOPAELY O TNG TTVYLOKNG EpYaciog TapatifeTal o
TANPNG KOOIKOG TOL GLYKEKPIUEVOL TAPUOELYLOTOG:

/*Include.h*/

#ifndef INCLUDE H_
#define INCLUDE H

R —— N —
/* Inlcude Libraries */
R —— N —

//#pragma comment (1ib, "winmm.lib") //Link With Windows MultiMedia
1ib

//Link With OpenAL Lib

#fpragma comment (1lib, "OpenAL32.1ib")

#pragma comment (1lib, "alut.lib")

#pragma comment (1lib, "EFX-Util.lib")

//Link With Microsoft OpenGL 1ib

#fpragma comment (lib, "opengl32.1ib")

//Link With Microsoft OpenGL Utility lib

#pragma comment (lib, "glu32.1lib")

//Link With Win32 GLAUX lib

#pragma comment (lib, "glaux.lib")

//#pragma comment (lib, "glut32.1lib")//Link With GLUT 1lib

R e e e
/* Standard Include Libraries Files */
[ F=m=m====—=———————o m===—==—=—==== %/

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <stdarg.h>
#include <Windows.h>
#include <ctype.h>
#include <math.h>
#include <time.h>
#include <conio.h>
#include <malloc.h>
#include <memory.h>
#include <tchar.h>
#include <iostream>

/¥ mmmmm————————— R
/* Reporting Errors Standard Libraries Files */
R e

#include <errno.h> //int errno
#include <assert.h>//assert (Value);

[ ——— R ——
/* Inlcude Full Sound OpenlAL Libraries Files */
2 ————————————————

#include <al.h>

#include <alc.h>
#include <alut.h>
#include <efx.h>
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I EEEEE————————
/* Include Full Graphic OpenGL Libraries Files */
/* ————— P Yy Y FY Y ™ */

#include <gl/GL.h>//VC LIB
#include <gl/GLU.h>//VC LIB
#include <gl/GLAux.h>//VC LIB
//#include <gl/GLUT.h>

[ S —— R ——
/* Inlcude Program Libraries Files */
R EEE————————————————————————————————————————..
#include "SystemWindow.h" //Window Setup

#include "InitExitAL.h" //Initializing & exiting OpenAL and ALUT
#include "LoadData.h" //Load Data

#include "Scene.h" //Window Scene

A EEE——————————————————————————————————
/* CALLBACK -Declaration For WndProc */

[ S —— S — */
LRESULT CALLBACK WndProc (HWND, UINT, WPARAM, LPARAM);

#endif /*MAININCLUDE H */

/*InitExitAL.h */

#ifndef INITEXITAL H_
#define INITEXITAL H

B ———————————.,
/* Initialization & Exit Sound Function */
2 ——————————————,

//AL Sound Full Setup (If No Device Sound Close) */
AlLboolean ALSound ();

Alboolean InitOpenAL();//Initialization OpenAL
Alboolean CloseOpenAL();//Exit-Close OpenAL
ALboolean InitALUT();//Initialization ALUT
AlLboolean CloseALUT();//Exit-Close ALUT

#endif /*INITEXITAL H */

/*InitExitAL.cpp*/

#include "Include.h"

2 ...,
/* Initialization & Exit Sound Function */
2 S — ——
Alboolean ALSound () {//AL Sound Full Setup (If No Device Sound Close)
if (InitOpenAL() == AL FALSE ){//Initialization OpenAL
CloseOpenAL() ;

return AL FALSE;
}
else if (InitALUT() == AL FALSE ){//Initialization ALUT
CloseALUT () ;
CloseOpenAL() ;
return AL FALSE;

-Xelida 223-



EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

return AL TRUE;

Alboolean InitOpenAL()//Initialization OpenAL Manually
{

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

Alboolean bReturn = AL FALSE;

ALCboolean currentcon ;//Test For alcMakeContextCurrent

pDevice = alcOpenDevice (NULL); //Open default device
if (pDevice){ //pbevice != NULL
//creates a context using a default device
pContext = alcCreateContext (pDevice, NULL);
if (pContext) {//pContext != NULL
//set active context-Makes a pContext the current context
currentcon = alcMakeContextCurrent (pContext) ;
if (currentcon == ALC TRUE) {
bReturn = AL TRUE;

return bReturn;

Alboolean CloseOpenAL()//Exit-Close OpenAlL
{

ALCcontext *pContext = NULL;

ALCdevice *pDevice = NULL;

pContext = alcGetCurrentContext (); //open the current context
//open a context's device pointer

pDevice = alcGetContextsDevice (pContext);

alcMakeContextCurrent (NULL) ; //makes NULL context the current context
alcDestroyContext (pContext) ;//destroys a context
alcCloseDevice (pDevice);//closes a device

return AL TRUE;

Alboolean InitALUT()//Initialization ALUT

{
Alboolean bReturn = AL TRUE;

if (!'alutInitWithoutContext( NULL , NULL ))
bReturn = AL FALSE;

return bReturn;
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ALboolean CloseALUT()//Exit-Close ALUT

{
Alboolean bReturn = AL TRUE;
if (lalutExit())
bReturn = AL FALSE;

return bReturn;

/*LoadData.h*/

#ifndef LOADDATA H_
#define LOADDATA H

/* ========== s============= %/
/* General Function */
2 R —————..,#
//Path Finder.Test if Path Exist,If Not return FALSE.

//Sound Data Path is :SoundPath : Data\\Sounds\\filename

//Texture Data Path is :TexturesPath : Data\\Textures\\filename
char *DataPath (const char *Path,const char *filename);

/* e — _——— e —— */
/* Load GLTextures Data - Definition Variable */
/* e — e ——— */
//Texture Path :....Data/Textures/

##define TexturesPath "Data\\Textures\\"

#define texrurel "1.bmp"

#define texrure? "2 .bmp"

#define texrure3l "3.bmp"

#define texrurei "4 . bmp"

J* S====m==mmmmmmmeemeeeoeee o e e e e e e a s k)
/* Load GLTextures Data Function */
/* e — —_——— e —— */

//Loads A Bitmap Image.If Load Failed Return FALSE
AUX RGBImageRec *LoadBMP (const char *Filename);

// Load Bitmaps And Convert To Textures

GLuint LoadGLTextures () ;

/* e — e ——— */
/* Load Sound Data - Definition Variable */
/* T e e e e e e e e e e s e o R e s e R e s R —————_—————, */
//Sound Path :....Data/Sounds/

#define SoundPath "Data\\Sounds\\"

#define Soundl "1l.WAV"

#define Sound2 "2 . WAV"

#define Sound3 "3.WAV"

#define Sound4 "4 WAV

/* e — e ——— */
/* Load Sound Data Function */
/* e e e e e */

//Load a .WAV sound Be Name.If Load Failed Return AL FALSE
ALuint LoadWavSound () ;

#endif /*LOADDATA H */
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/*LoadData.cpp*/

#include "Include.h"

/* e —— e ——— */
/* General Function */
e ——————————————————.,

char fullPath [MAX_PATH] ;

char *DataPath (const char *Path,const char *filename) {

//Path Finder.Test if Path Exist,If Not return FALSE.

//Sound Data Path is :SoundPath : Data\\Sounds\\filename
//Texture Data Path is :TexturesPath : Data\\Textures\\filename

FILE *File=NULL;// File Handle
if (!filename| |!Path) {//Make Sure A Filename and Path Was Given
return FALSE;//If Not Return FALSE

}
//Make spring of full Path

sprintf s (fullPath,MAX PATH, "%s%s",Path, filename);
//Check If The full Path File Exists-File=fopen (fullPath,"r");
fopen s(&File, fullbPath,"r");

if (File){// IF File Exist?
fclose (File);//Close The Handle
return fullPath;

}
return FALSE;//If Not Return FALSE

2y
/* Load GLTextures Data Function */
2 — N ——

// RGB IMAGE INFO:The image height and width MUST be a power of 2.

// The width and height must be at least 64 pixels, and for

// compatability reasons, shouldn't be more than 256 pixels. If the
// image you want to use 1s not 64, 128 or 256 pixels on the width or
// height, resize it in an art program.

//AUX RGBImageRec : The record will hold the bitmap width,height, and
//data

AUX RGBImageRec *LoadBMP (const char *Filename)
{//Loads A Bitmap Image.If Load Failed Return FALSE
char *fullPath;//Full Path Texture file

fullPath = DataPath (TexturesPath,Filename);//Path Finder

if (fullPath) {//If full Path exist
//Load The Bitmap And Return A Pointer
return auxDIBImageLoad (fullPath);

}

return FALSE;//If Not Return NULL

}
GLuint texture(4];

GLuint LoadGLTextures ()
{// Load Bitmaps And Convert To Textures

int loop;
int bReturn = GL_ FALSE;
GLenum ErrorGL;//Save GL Error - GL NO ERROR.
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glGetError();//Clear error code

// Create Storage Space For The Texture-Create an image record that
// we can store our bitmap in.

// The record will hold the bitmap width, height, and data.

AUX RGBImageRec *TexturelImage[4];

// Clear the image record Jjust to make sure it's empty.

// Set The Pointer To NULL

// memset Info:

// http://www.cplusplus.com/reference/clibrary/cstring/memset.html
// Sizeof Info:

// http://msdn2.microsoft.com/en-us/library/4s7x1k91 (VS.71) .aspx
// void is not a type of data in this usage, but indicates the

// absence of data.A void* points at objects of unknown size,

// so pointer arithmetic is not defined on them. In C++ the use

// of 'void*' for addresses of objects of an unknown type is still
// legal.http://www.csci.csusb.edu/dick/samples/c++.glossary.html
memset (TextureImage, 0, sizeof (void *) *4);

// Load The Bitmap

TextureImage [0]=LoadBMP (texrurel) ;
TextureImage [l]=LoadBMP (texrure?2) ;
TextureImage [2]=LoadBMP (texrure3) ;
TextureImage [3]=LoadBMP (texrured) ;

//Check For Errors, If Bitmap's Not Found Quit.
if (TextureImage[0] && Texturelmage[l]&& TextureImage[2]&é&
TextureImage[3])
{
bReturn = GL TRUE;// Set The Status To TRUE
glGenTextures (4, &texture[0]);// Create 4 Texture
for (loop=0; loop<4; loop++) // Loop Through 4 Textures
{
// Create MipMapped Texture
// OpenGL to build a mipmapped texture OpenGL tries to
// build different sized high quality textures. When you
// draw a mipmapped texture to the screen OpenGL will select
// the BEST looking texture from the ones it built (texture
// with the most detail) and draw it to the screen instead
// of resizing the original image (which causes detail loss).
glBindTexture (GL_TEXTURE_ 2D, texture[loop]):;
glTexParameteri (GL _TEXTURE 2D,GL TEXTURE MAG FILTER,GL LINEAR) ;
glTexParameteri (GL TEXTURE 2D,GL TEXTURE MIN FILTER,
GL LINEAR MIPMAP NEAREST ) ;
gluBuild2DMipmaps (GL TEXTURE 2D, 3, TexturelImage[loop]->sizeX,
TextureImage[loop]->sizeY, GL RGB,
GL UNSIGNED BYTE, TexturelImage[loop]->data);
}

ErrorGL=glGetError();//!!!Error ?2727?
if (ErrorGL != GL_NO_ERROR)
bReturn = GL FALSE; //IF Error Set The Status To FALSE

for (loop=0; loop<4; loop++) // Loop Through 4 Textures

{
if (TexturelImage[loop]) // If Texture Exists

{
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if (TextureImage[loop]->data) // If Texture Image Exists
{

// Free The Texture Image Memory
free (TextureImage[loop]->data);

// Free The Image Structure
free (TextureImage[loop]);

}
}

return bReturn;

[ —— m====———====== */
/* Load Sound Data Function */
T —— N ——

ALuint Buffer([4];

ALuint LoadWavSound ()
{ //Load a .WAV sound Be Name.If Load Failed Return AL FALSE

ALchar *fullPath;
fullPath = DataPath (SoundPath, Soundl) ;
Buffer[0] = alutCreateBufferFromFile ( fullPath);

fullPath DataPath (SoundPath, Sound2) ;
Buffer[1l] = alutCreateBufferFromFile ( fullPath);

fullPath = DataPath (SoundPath, Sound3) ;
Buffer[2] = alutCreateBufferFromFile ( fullPath);
fullPath = DataPath (SoundPath, Sound4) ;
Buffer[3] = alutCreateBufferFromFile ( fullPath);

//Check For Errors, If Sound's Not Found Quit.
if (Buffer[0]== AL NONE| |[Buffer[l]== AL NONE ||
Buffer[2]== AL NONE | |Buffer[3]== AL NONE)

alDeleteBuffers (4,Buffer);//delete Buffers
return AL FALSE;

}

return AL TRUE;

/*Scene.h*/

#ifndef SCENE H
#define SCENE H

//All Drawing System
GLboolean DrawGLScene() ;
// Draw A Quad

GLvoid DrawingQuads () ;
//sound sutup and paly
Alboolean SoundPlay ()
//Exit Sound

ALvoid ExitPlay();

//EFX Function setup
Alboolean EFXFunctionSetup():;
#endif /*SCENE H *
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/*Scene.cpp*/

#include "Include.h"

// Effect objects

LPALGENEFFECTS alGenkEffects = NULL;
LPALDELETEEFFECTS alDeleteEffects = NULL;
LPALISEFFECT alIskEffect = NULL;
LPALEFFECTI alEffecti = NULL;
LPALEFFECTIV alEffectiv = NULL;
LPALEFFECTF alEffectf = NULL;
LPALEFFECTFV alEffectfv = NULL;
LPALGETEFFECTI alGetEffecti = NULL;
LPALGETEFFECTIV alGetEffectiv = NULL;
LPALGETEFFECTF alGetEffectf = NULL;
LPALGETEFFECTFV alGetEffectfv = NULL;

//Filter objects

LPALGENFILTERS alGenFilters = NULL;
LPALDELETEFILTERS alDeleteFilters = NULL;
LPALISFILTER alIsFilter = NULL;
LPALFILTERI alFilteri = NULL;
LPALFILTERIV alFilteriv = NULL;
LPALFILTERF alFilterf = NULL;
LPALFILTERFV alFilterfv = NULL;
LPALGETFILTERI alGetFilteri = NULL;
LPALGETFILTERIV alGetFilteriv = NULL;
LPALGETFILTERF alGetFilterf = NULL;
LPALGETFILTERFV alGetFilterfv = NULL;

// Auxiliary slot object

LPALGENAUXILIARYEFFECTSLOTS alGenAuxiliaryEffectSlots = NULL;
LPALDELETEAUXILIARYEFFECTSLOTS alDeleteAuxiliaryEffectSlots = NULL;
LPALISAUXILIARYEFFECTSLOT allsAuxiliaryEffectSlot = NULL;
LPALAUXILIARYEFFECTSLOTI alAuxiliaryEffectSloti = NULL;
LPALAUXILIARYEFFECTSLOTIV alAuxiliaryEffectSlotiv = NULL;
LPALAUXILIARYEFFECTSLOTEF alAuxiliaryEffectSlotf = NULL;
LPALAUXILIARYEFFECTSLOTFV alAuxiliaryEffectSlotfv = NULL;
LPALGETAUXILIARYEFFECTSLOTI alGetAuxiliaryEffectSloti = NULL;
LPALGETAUXILIARYEFFECTSLOTIV alGetAuxiliaryEffectSlotiv = NULL;
LPALGETAUXILIARYEFFECTSLOTFE alGetAuxiliaryEffectSlotf = NULL;
LPALGETAUXILIARYEFFECTSLOTEV alGetAuxiliaryEffectSlotfv = NULL;

//EFX

ALuint Effect;//Effect Object

ALuint Filter;//Filter Object

ALuint EffectSlot;//Auxiliary Effect Slots Object
ALuint Sources[4];

//extern form LoadData.cpp
extern GLuint texture[4]; //load texture data
extern ALuint Buffer [4]; //load Sound data

//extern form Main.cpp

extern GLfloat Zpos; //Position Int - Out
extern GLfloat ypos; //Position Up -Down
extern GLfloat XpOS; //Position Right -Left
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//Cube Position

GLfloat cubelx = -3.0f, cubely = -2.0f,cubelz = -10.0£;
GLfloat cube2x = 3.0f, cubel2y = -2.0f,cube2z = -10.0f;
GLfloat cube3x = -3.0f, cube3y = 2.0f,cube3z = -10.0f;
GLfloat cubedx = 3.0f, cubedy = 2.0f,cubedz = -10.0%;
//source Position

ALfloat Sposl[] { cubelx, cubely, cubelz };

ALfloat Spos2[] { cube2x, cubely, cube2z };

ALfloat Spos3[] = { cube3x, cube3dy, cube3z };

ALfloat Spos4[] = { cubedx, cubedy, cubedz};

//Sound Geodata for Enviroment

GLfloat cubelxmin = -4.0f, cubelxmax = -2.0f;

GLfloat cubelymin = -3.0f, cubelymax = -1.0f;

GLfloat cubelzmin = -11.0f, cubelzmax = -9.0f;

GLfloat cube2xmin = 4.0f, cubelxmax = 2.0f;

GLfloat cube2ymin = -3.0f, cubeZymax = -1.0f;

GLfloat cube2zmin = -11.0f, cube2zmax = -9.0f;

GLfloat cube3xmin = -4.0f, cube3xmax = -2.0f;

GLfloat cube3ymin = 3.0f, cube3ymax = 1.0f;

GLfloat cube3zmin = -11.0f, cube3zmax = -9.0f;

GLfloat cubedxmin = 4.0f, cubedxmax = 2.0f;

GLfloat cubedymin = 3.0f, cubedymax = 1.0f;

GLfloat cubedzmin = -11.0f, cubedzmax = -9.0f;
//Lisener is into cube 1 (TRUE or FALSE flag)

ALboolean LisenerCubel = AL FALSE;

//Lisener is into cube 2 (TRUE or FALSE flag)

Alboolean LisenerCube? = AL FALSE;

//Lisener is into cube 3 (TRUE or FALSE flag)

Alboolean LisenerCube3 = AL FALSE;

//Lisener is into cube 4 (TRUE or FALSE flag)

ALboolean LisenerCube4 = AL FALSE;

GLboolean DrawGLScene ()

{//All Drawing System

GLboolean bReturn = GL_ TRUE;

ALfloat ListenerPos[] = {xpos,ypos,zpos}; //Position of the listener

// Clear The Screen And The Depth Buffer

glClear (GL COLOR BUFFER BIT | GL DEPTH BUFFER BIT);
//Replace The Current Matrix With The Identity Matrix
glLoadIdentity ()

glTranslatef (-xpos, -ypos, —-zpos) ; //Move the player
alListenerfv (AL POSITION, ListenerPos);//Move the player

//AL Geodata for Sound Enviroment

//Cubel

if (xpos >= cubelxmin && xpos <= cubelxmax && ypos >= cubelymin
&& ypos <= cubelymax &&zpos >= cubelzmin && zpos <= cubelzmax)
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if (LisenerCubel == AL FALSE) {
LisenerCubel = AL TRUE;//Lisener is into cube
alSource3i (Sources[0], AL AUXILIARY SEND FILTER,
EffectSlot, O, AL_FILTER_NULL);
alSourcei (Sources[1], AL DIRECT FILTER, Filter);
alSourceil (Sources[2], AL DIRECT FILTER, Filter);
alSourcei (Sources[3], AL DIRECT FILTER, Filter);

}
}

else if (LisenerCubel == AL TRUE){//Lisener is not into cube now
LisenerCubel = AL FALSE;//Lisener is out cube
alSource3i (Sources[0], AL AUXILIARY SEND FILTER,

AL EFFECTSLOT NULL, 0, AL FILTER NULL);
alSourcei (Sources[1], AL DIRECT FILTER, AL FILTER NULL);
alSourceil (Sources[2], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[3], AL DIRECT FILTER, AL FILTER NULL);

}

//Cube 2
if (xpos <= cube2xmin && xpos >= cubeZxmax && ypos >= cubelymin
&& ypos <= cubelZymax &&zpos >= cubeZzmin && zpos <= cubeZzmax)
{
if (LisenerCube2 == AL FALSE) {
LisenerCube2 = AL TRUE;//Lisener is into cube
alSource3i (Sources[1], AL AUXILIARY SEND FILTER,
EffectSlot, O, AL_FILTER_NULL);

alSourcei (Sources[0], AL DIRECT FILTER, Filter);
alSourcei (Sources[2], AL DIRECT FILTER, Filter);
alSourceil (Sources[3], AL DIRECT FILTER, Filter);

}
}

else if (LisenerCube2 == AL TRUE) {//Lisener is not into cube now
LisenerCube2 = AL FALSE;//Lisener is out cube
alSource3i (Sources[1], AL AUXILIARY SEND FILTER,
AL_EFFECTSLOT_NULL, 0, AL_FILTER_NULL);
alSourcei (Sources[0], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[2], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[3], AL DIRECT FILTER, AL FILTER NULL);

}

//Cube 3
if (xpos >= cube3xmin && xpos <= cube3xmax && ypos <= cube3ymin
&& ypos >= cube3ymax &&zpos >= cube3zmin && zpos <= cube3zmax) {
if (LisenerCube3 == AL FALSE) {
LisenerCube3 = AL TRUE;//Lisener is into cube
alSource3i (Sources[2], AL AUXILIARY SEND FILTER,
EffectSlot, O, AL_FILTER_NULL);

alSourcei ( Sources[0], AL DIRECT FILTER, Filter);
alSourcei ( Sources[1l], AL DIRECT FILTER, Filter);

alSourcei ( Sources[3], AL DIRECT FILTER, Filter);
}
}

else if (LisenerCube3 == AL TRUE) {//Lisener is not into cube now
LisenerCube3 = AL FALSE;//Lisener is out cube
alSource3i (Sources[2], AL AUXILIARY SEND FILTER,
AL_EFFECTSLOT_NULL, 0, AL_FILTER_NULL);
alSourcei( Sources[0], AL DIRECT FILTER, AL FILTER NULL);
alSourcei ( Sources[1l], AL DIRECT FILTER, AL FILTER NULL);
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alSourcei ( Sources[3], AL DIRECT FILTER, AL FILTER NULL);
}
//Cube 4
if (xpos <= cubedxmin && xpos >= cubedxmax && ypos <= cubedymin
&& ypos >= cubedymax &&zpos >= cubedzmin && zpos <= cubedzmax) {
if (LisenerCubed4 == AL FALSE) {
LisenerCubed4 = AL TRUE;//Lisener is into cube
alSource3i (Sources[3], AL AUXILIARY SEND FILTER,
EffectSlot, O, AL_FILTER_NULL) ;
alSourcei ( Sources[0], AL DIRECT FILTER, Filter);
alSourcei ( Sources[1l], AL DIRECT FILTER, Filter);
alSourcei ( Sources[2], AL DIRECT FILTER, Filter);
}
}
else if (LisenerCube4 == AL TRUE) {//Lisener is not into cube
LisenerCubed4 = AL FALSE;//Lisener is out cube
alSource3i (Sources[3], AL AUXILIARY SEND FILTER,

AL EFFECTSLOT NULL, 0, AL FILTER NULL);
alSourcei( Sources[0], AL DIRECT FILTER, AL FILTER NULL);
alSourcei ( Sources[1l], AL DIRECT FILTER, AL_FILTER_NULL) ;
alSourcei ( Sources[2], AL DIRECT FILTER, AL_FILTER_NULL) ;

}
//End Code for AL Geodata.

glPushMatrix () ;
glTranslatef ( cubelx,cubely,cubelz);//Move Into The Screen
glBindTexture (GL TEXTURE 2D, texture[0]);//Get tetxure
DrawingQuads () ; //Drawing Quads

glPopMatrix () ;

glPushMatrix () ;
glTranslatef ( cube2x,cube2y,cube2z);//Move Into The Screen
glBindTexture (GL _TEXTURE 2D, texture[l]);//Get tetxure
DrawingQuads () ; //Drawing Quads

glPopMatrix () ;

glPushMatrix () ;
glTranslatef ( cube3x ,cubeldy ,cube3z);//Move Into The Screen
glBindTexture (GL _TEXTURE 2D, texture[2]);//Get tetxure
DrawingQuads () ; //Drawing Quads

glPopMatrix () ;

glPushMatrix () ;
glTranslatef ( cubedx,cubedy,cubedz);//Move Into The Screen
glBindTexture (GL TEXTURE 2D, texture[3]);//Get tetxure
DrawingQuads () ; //Drawing Quads

glPopMatrix () ;

return bReturn;

}

GLvoid DrawingQuads ()
{

glBegin (GL_QUADS) ; // Start Drawing Quads
// Front Face

glNormal3f( 0.0f,0.0f,1.0f);//Normal Pointing Towards Viewer
glTexCoord2f (0.0f, 0.0f); glVertex3f(-1.0f, -1.0f, 1.0f);
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glTexCoord2f(1.0£f, 0.0f); glVertex3f( 1.0f, -1.0f, 1.0f);
glTexCoord2f(1.0£f, 1.0f); glVertex3f( 1.0f, 1.0f%, 1.0f);
glTexCoord2f (0.0f, 1.0f); glVertex3f(-1.0f, 1.0f, 1.0f);

// Back Face
glNormal3f( 0.0£,0.0f,-1.0f);//Normal Pointing Away From Viewer
glTexCoord2f (1.0£f, 0.0f); glVertex3f(-1.0f, -1.0f, -1.0f)
glTexCoord2f (1.0f, 1.0f); glVertex3f(-1.0f, 1.0f, -1.0f);
glTexCoord2f (0.0f, 1.0f); glVertex3f( 1.0f, 1.0f, -1.0f)
glTexCoord2f(0.0£f, 0.0f); glVertex3f( 1.0f, -1.0f, -1.0f)

// Top Face
glNormal3f( 0.0f, 1.0f, 0.0f);// Normal Pointing Up
glTexCoord2f (0.0f, 1.0f glVertex3f(-1.0f, 1.0f, -1.0f

’

) )
glTexCoord2f (0.0£f, 0.0f); glVertex3f(-1.0f, 1.0f%, 1.0f);
glTexCoord2f (1.0£f, 0.0f); glVertex3f( 1.0f, 1.0f%, 1.0f);
glTexCoord2f(1.0£f, 1.0f); glVertex3f( 1.0f, 1.0£, -1.0f);

// Bottom Face
glNormal3f( 0.0f,-1.0f, 0.0f);// Normal Pointing Down
glTexCoord2f(1.0£, 1.0f glVertex3f(-1.0f, -1.0f, -1.0f

Iz

) )
glTexCoord2f(0.0£f, 1.0f); glVertex3f( 1.0f, -1.0f, -1.0f);
glTexCoord2f (0.0f, 0.0f); glVertex3f( 1.0f, -1.0f, 1.0f);
glTexCoord2f (1.0f, 0.0f); glVertex3f(-1.0f, -1.0f, 1.0f);

// Right face

glNormal3f( 1.0f, 0.0f, 0.0f);// Normal Pointing Right

glTexCoord2f (1.0f, 0.0f); glVertex3f( 1.0f, -1.0f, -1.0f)

glTexCoord2f (1.0f, 1.0f); glVertex3f( 1.0f, 1.0f, -1.0f);

glTexCoord2f(0.0£f, 1.0f); glVertex3f( 1.0f, 1.0f%, 1.0f)

glTexCoord2f(0.0£f, 0.0f); glVertex3f( 1.0f, -1.0f, 1.0f)
// Left Face
glNormal3f (-1.0f, 0.0f, 0.0f);// Normal Pointing Left
glTexCoord2f (0.0£f, 0.0f); glVertex3f(-1.0f, -1.0f, -1.0f)
glTexCoord2f (1.0£f, 0.0f); glVertex3f(-1.0f, -1.0f, 1.0f);
glTexCoord2f(1.0£f, 1.0f); glVertex3f(-1.0f, 1.0f%, 1.0f)
glTexCoord2f (0.0£f, 1.0f) (-1.0f, 1.0f, -1.0f)

glEnd () ;

}

; glVertex3f

Alboolean SoundPlay ()
{

ALenum Error;

//setup EFX
if (EFXFunctionSetup () == AL FALSE)
return AL FALSE;

alGetError ();//Clear AL error code

//Generate 4 Source
alGenSources (4,Sources);
Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;
//Generate 1 Effect Object
alGenEffects (1, &Effect);
Error = alGetError ();
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if ( Error != AL NO ERROR )
return AL FALSE;

//Generate 1 Filter Object

alGenFilters (1, &Filter);

Error = alGetError ();

if ( Error != AL NO ERROR )
return AL FALSE;

//Generate 1 Auxiliary Effect Slots
alGenAuxiliaryEffectSlots( 1, &EffectSlot );

Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

//Attach Buffer to Sources
alSourcei (Sources[0], AL BUFFER,

[
alSourcei (Sources[1l], AL BUFFER,
alSourcei (Sources[2], AL BUFFER,
alSourcei (Sources[3], AL BUFFER,
)7

Error = alGetError ()
if ( Error != AL NO ERROR )
return AL FALSE;

//Set Sound position
alSourcefv (Sources|[0
alSourcefv (Sources|[1
alSourcefv (Sources|[2
alSourcefv (Sources|[3
Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

//set sound Loop ON

alSourcei (Sources[0], AL LOOPING,

alSourcei (Sources[1], AL LOOPING,

alSourcei (Sources[2], AL LOOPING,

alSourcei (Sources[3], AL LOOPING,

Error = alGetError ();

if ( Error != AL NO ERROR )
return AL FALSE;

//Set Enviroment Reverb.

alEffecti( Effect, AL EFFECT TYPE, AL EFFECT REVERB );

Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

//Set Reverb decay Time Full

Buffer
Buffer
Buffer
Buffer

’

’

’

1)
1)
1)
1)

[0
[1
[2
[3

], AL POSITION, Sposl);
], AL POSITION, Spos2);
], AL POSITION, Spos3);
], AL POSITION, Sposé);

AL_TRUE) ;//Loop ON
AL_TRUE) ;//Loop ON
AL_TRUE) ;//Loop ON
AL_TRUE) ;//Loop ON

alEffectf (Effect, AL REVERB DECAY TIME, 20.0f);

//Set Rever to Auxilariary

alAuxiliaryEffectSloti( EffectSlot, AL EFFECTSLOT EFFECT, Effect );

if ( Error != AL NO ERROR )
return AL FALSE;

//Set Enviroment Filter

alFilteri(Filter, AL FILTER TYPE, AL FILTER LOWPASS);

Error = alGetError ();
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if ( Error != AL NO ERROR )
return AL FALSE;

//Set Lowpass
alFilterf (Filter, AL LOWPASS GAIN, 0.1f);
alFilterf (Filter, AL LOWPASS GAINHF, 0.1f);

//Test Code 1 : Set Source into Auxilary
alSource3i (Sources[0],AL AUXILIARY SEND FILTER,EffectSlot,0, Filter);
alSource3i (Sources[1],AL AUXILIARY SEND FILTER,EffectSlot,0, Filter);
alSource3i (Sources[2],AL AUXILIARY SEND FILTER,EffectSlot,0, Filter);
alSource3i (Sources[3],AL AUXILIARY SEND FILTER,EffectSlot,0, Filter);
Error = alGetError ();
if ( Error != AL NO ERROR )

return AL FALSE;

//Test Code 2:if Testl is ok —-Remove Source and test if Remove 1s ok?
alSource3i(SourceS[O],AL_AUXILIARY_SEND_FILTER,AL_EFFECTSLOT_NULL,O,
AL FILTER NULL);
alSource3i(Sources[l],AL_AUXILIARY_SEND_FILTER,AL_EFFECTSLOT_NULL,O,
AL FILTER NULL);
alSource3i(SourceS[2],AL_AUXILIARY_SEND_FILTER,AL_EFFECTSLOT_NULL,O,
AL FILTER NULL);
alSource3i(SourceS[3],AL_AUXILIARY_SEND_FILTER,AL_EFFECTSLOT_NULL,O,
AL FILTER NULL);
Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

//Test Code 3: set Filter into Source
alSourcei (Sources[0], AL DIRECT FILTER, Filter);
alSourcei (Sources[1], AL DIRECT FILTER, Filter);
alSourcei (Sources[2], AL DIRECT FILTER, Filter)
alSourceil (Sources[3], AL DIRECT FILTER, Filter)
Error = alGetError ();
if ( Error != AL NO ERROR )

return AL FALSE;

’

Iz

//Test Code 4:if Test3 is ok -Remove Filter and test if Remove is ok?
alSourcei (Sources[0], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[1], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[2], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[3], AL DIRECT FILTER, AL FILTER NULL)
Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

’

//play a source
alSourcePlay (Sources]|
alSourcePlay (Sources]|
alSourcePlay (Sources]|
alSourcePlay (Sources]|
Error = alGetError ();
if ( Error != AL NO ERROR )
return AL FALSE;

return AL TRUE;
}
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ALvoid ExitPlay ()
{

alAuxiliaryEffectSlotf (EffectSlot, AL EFFECTSLOT GAIN, 0.1f);

alSource3i (Sources[0],AL AUXILIARY SEND FILTER,AL EFFECTSLOT NULL, O,
AL FILTER NULL);

alSource3i (Sources[1],AL AUXILIARY SEND FILTER,AL EFFECTSLOT NULL,O0,
AL FILTER NULL);

alsource3i (Sources[2],AL AUXILIARY SEND FILTER,AL EFFECTSLOT NULL, O,
AL FILTER NULL);

alsource3i (Sources[3],AL AUXILIARY SEND FILTER,AL EFFECTSLOT NULL, O,
AL FILTER NULL);

alSourcef (Sources[0],AL GAIN,0.1f);

alSourcef (Sources[1],AL GAIN,0.1f);

alSourcef (Sources[2],AL GAIN,0.1f);

alSourcef (Sources[3],AL GAIN,0.1f);

alSourcei (Sources[0], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[1], AL DIRECT FILTER, AL FILTER NULL);
alSourceil (Sources[2], AL DIRECT FILTER, AL FILTER NULL);
alSourcei (Sources[3], AL DIRECT FILTER, AL FILTER NULL);
alutSleep(3);

alSourceStop (Sources
alSourceStop (Sources
alSourceStop (Sources
alSourceStop (Sources
alutSleep(3);

alFilteri(Filter, AL FILTER TYPE, AL FILTER NULL)'
alEffecti( Effect, AL EFFECT TYPE, AL FILTER NULL ) ;
alDeleteAux1llaryEffectSlots(1, &EffectSlot)
alDeleteFilters (1, &Filter);

alDeleteEffects (1, &Effect);

alDeleteSources(4 Sources) ;

alDeleteBuffers (4,Buffer);

}

Alboolean EFXFunctionSetup () //EFX Function setup
{

ALCdevice *pDevice = NULL;

ALCcontext *pContext = NULL;

AlLboolean Setup = AL FALSE;

pContext = alcGetCurrentContext ()
pDevice = alcGetContextsDevice (pContext);

if (alcIsExtensionPresent (pDevice, (ALCchar*)ALC EXT EFX NAME))
{

// Get function pointers

alGenEffects = (LPALGENEFFECTS)alGetProcAddress ("alGenEffects");
alDeleteEffects = (LPALDELETEEFFECTS

)alGetProcAddress ("alDeleteEffects");

alIsEffect = (LPALISEFFECT )alGetProcAddress ("alIsEffect");
alEffecti = (LPALEFFECTI)alGetProcAddress ("alEffecti");
alEffectiv = (LPALEFFECTIV)alGetProcAddress ("alEffectiv");
alEffectf = (LPALEFFECTF)alGetProcAddress ("alEffectf");
alEffectfv = (LPALEFFECTFV)alGetProcAddress ("alEffectfv");
alGetEffecti = (LPALGETEFFECTI)alGetProcAddress ("alGetEffecti");
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alGetEffectiv = (LPALGETEFFECTIV)alGetProcAddress ("alGetEffectiv");
alGetEffectf = (LPALGETEFFECTF)alGetProcAddress ("alGetEffectf");
alGetEffectfv = (LPALGETEFFECTFV)alGetProcAddress ("alGetEffectfv");

alGenFilters = (LPALGENFILTERS)alGetProcAddress ("alGenFilters");
alDeleteFilters= (LPALDELETEFILTERS)alGetProcAddress ("alDeleteFilters");
allIsFilter = (LPALISFILTER)alGetProcAddress ("alIsFilter");
alFilteri = (LPALFILTERI)alGetProcAddress ("alFilteri");

alFilteriv = (LPALFILTERIV)alGetProcAddress ("alFilteriv");
alFilterf = (LPALFILTERF)alGetProcAddress ("alFilterf");

alFilterfv = (LPALFILTERFV)alGetProcAddress ("alFilterfv");
alGetFilteri = (LPALGETFILTERI )alGetProcAddress ("alGetFilteri");
alGetFilteriv= (LPALGETFILTERIV )alGetProcAddress ("alGetFilteriv");
alGetFilterf = (LPALGETFILTERF )alGetProcAddress ("alGetFilterf");
alGetFilterfv= (LPALGETFILTERFV )alGetProcAddress ("alGetFilterfv");

alGenAuxiliaryEffectSlots = (LPALGENAUXILIARYEFFECTSLOTS)
alGetProcAddress ("alGenAuxiliaryEffectSlots");
alDeleteAuxiliaryEffectSlots = (LPALDELETEAUXILIARYEFFECTSLOTS)
alGetProcAddress ("alDeleteAuxiliaryEffectSlots");
allsAuxiliaryEffectSlot = (LPALISAUXILIARYEFFECTSLOT)
alGetProcAddress ("alIsAuxiliaryEffectSlot");
alAuxiliaryEffectSloti = (LPALAUXILIARYEFFECTSLOTI)
alGetProcAddress ("alAuxiliaryEffectSloti") ;
alAuxiliaryEffectSlotiv = (LPALAUXILIARYEFFECTSLOTIV)
alGetProcAddress ("alAuxiliaryEffectSlotiv");
alAuxiliaryEffectSlotf = (LPALAUXILIARYEFFECTSLOTEF)
alGetProcAddress ("alAuxiliaryEffectSlotf");
alAuxiliaryEffectSlotfv = (LPALAUXILIARYEFFECTSLOTEFEV)
alGetProcAddress ("alAuxiliaryEffectSlotfv");
alGetAuxiliaryEffectSloti = (LPALGETAUXILIARYEFFECTSLOTI)
alGetProcAddress ("alGetAuxiliaryEffectSloti");
alGetAuxiliaryEffectSlotiv = (LPALGETAUXILIARYEFFECTSLOTIV)
alGetProcAddress ("alGetAuxiliaryEffectSlotiv");
alGetAuxiliaryEffectSlotf = (LPALGETAUXILIARYEFFECTSLOTEF)
alGetProcAddress ("alGetAuxiliaryEffectSlotf");
alGetAuxiliaryEffectSlotfv = (LPALGETAUXILIARYEFFECTSLOTEV)
alGetProcAddress ("alGetAuxiliaryEffectSlotfv");

if (alGenEffects &&alDeleteEffects && allsEffect && alEffecti &&
alEffectiv && alEffectf &&alEffectfv && alGetEffecti &&
alGetEffectiv && alGetEffectf && alGetEffectfv && alGenFilters &&
alDeleteFilters && allsFilter && alFilteri && alFilteriv &&
alFilterf && alFilterfv &&alGetFilteri &&a l1lGetFilteriv &&
alGetFilterf && alGetFilterfv && alGenAuxiliaryEffectSlots &&
alDeleteAuxiliaryEffectSlots && allsAuxiliaryEffectSlot &é&
alAuxiliaryEffectSloti &&alAuxiliaryEffectSlotiv &é&
alAuxiliaryEffectSlotf && alAuxiliaryEffectSlotfv &é&
alGetAuxiliaryEffectSloti && alGetAuxiliaryEffectSlotiv &é&
alGetAuxiliaryEffectSlotf &&alGetAuxiliaryEffectSlotfv)

Setup = AL TRUE;
}
if (alcIsExtensionPresent (pDevice, "ALC EXT EFX") == AL FALSE) {
Setup = AL FALSE;
}

return Setup;

}
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/*SystemWindow.h*/

#ifndef SYSTEMWINDOW H_
#define SYSTEMWINDOW H

//Ran widows - Load Data -All Setup For OpenGL-Initialize AL
//Initialization

BOOL WindowsRAN (char* title, int width, int height, BYTE bits);

/

/Create OpenGL Window

BOOL CreateGLWindow (char* title, int width, int height, BYTE bits);
//Exit - Close OpenGLWindow

GLvoid ExitGLWindow () ;

//Resize The OpenGL Scene Whenever The Window Has Been Resized.
GLboolean ReSizeGLScene (GLsizei width, GLsizei height);
//Initialization OpenGL

GLboolean InitOpenGL () ;

#endif /*SYSTEMWINDOW H */

/*SystemWindow.cpp*/

#include "Include.h"

HGLRC hRC=NULL; // Open GL Rendering Context
HDC hDC=NULL; // Open GL GDI (Graphics Device

//Interface)Device Context
HWND hWnd=NULL; // Holds Window Handle
HINSTANCE hInstance; // Holds The Instance Of The
Application

BOOL WindowsRAN (char* title, int width, int height, BYTE bits)

{
//Ran widows-Load Data-All Setup For OpenGL- AL Initialize

//Setup AL Sound Full
if (!ALSound ()) {

MessageBoxA (NULL, "Aev BpéOnke KOVEVAG €AEYKTING HXOU 010 OoUCTnué
coc.\n\n\n" "BeBaiwbelite 6Tl n OUokKeurn oag douAeUel KAVOV LKA KAL
eyKaTaoTNoTE To mLo\n""npdopato odnyd yia 1n k&pota [xou oog.\n",
NULL,MB ICONWARNING | MB_ TASKMODAL ) ;

return FALSE;
}

//Sound Loading

if (!LoadWavSound ()){//Load a .WAV sound
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL

MessageBoxA (NULL,"Aev ei{val dUvath n IOPOCHIEANON TwV apXe lwv

Axou.\n\n\n" "H enmoveykKoTtAOTXON TNG €QUPUOYNC (owg AUocel 10 mpdBAnua"

;, NULL,MB ICONWARNING | MB_ TASKMODAL ) ;

return FALSE;
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//Setup And Create GL Window

if (!CreateGLWindow (title,width,height,bits)) {
CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitGLWindow () ;

MessageBoxA (NULL,"Aev eival duvath n dnuiovpyla e€vdg window.\n\n\n"
"BeRfalwBelte 6Tl n ouokeun ocog dOUAEeUELl KAVOV LKA KAL €YKATACINOTE TOV
niro\n""npdbopato odnyd yLd TNV RKAPTA YPAQLKOV oog.\n"

;, NULL,MB TICONWARNING | MB TASKMODAL ) ;

return FALSE;
}

//Texture Loading

if (!LoadGLTextures|())

{
CloseALUT();//Exit-Close ALUT
CloseOpenAL () ;//Exit-Close OpenAL
ExitGLWindow () ;

MessageBoxA (NULL, "Aev eivoal duvath n mpooméAaon tTwv apXe lov
e LkOvag.\n\n\n""H smoveykatdOTOON TNC £Qapuoyng (owg AUceL TO
npbdBAnua. \n", NULL,MB ICONWARNING | MB TASKMODAL ) ;

return FALSE;
}

//All Property Setup For OpenGL

if (!InitOpenGL()) {
// V! 'ERROR:Setup For OpenGL!!!
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitGLWindow () ;

MessageBoxA (NULL, "Aev ei{val duvaty n dnuioupylo evdédg GL
window.\n\n\n"BeBalwBelite &1L n OUOKeUN OXC SOUAeUE L KAVOV LKA KL
fYKOTAOoTAOTE Ttov mio\n""mpdopato odnyd yLia TNV KAPTA yPAQLKOV oog.\n"
;, NULL,MB ICONWARNING | MB_ TASKMODAL ) ;

return FALSE;
}

if (!SoundPlay()) {
ExitPlay ()
CloseALUT () ;//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAL
ExitGLWindow () ;

MessageBoxA (NULL, "Aev BpéOnke KOVEVAG E£YKUPOGC €Ae€yKING HXOU OTO

oUotnu& ocag mou vo unootnpilet tnv epappoyh.\n\n\n""BeBxiwbelite 6Tl 1

OoUoKeUN oag doUuAeUel KOVOV LKA KOl €YyKATXOTHOTE TOV mLo \n""mpdbopato

odnyd via tn x&pto Hxou oog.\n",NULL,MB ICONWARNING | MB TASKMODAL ) ;
return FALSE;

}

return TRUE;
}
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BOOL CreateGLWindow (char* title, int width, int height, BYTE bits) {
//This Code Creates OpenGL Window. Parameters Are:

//title - Title To Appear At The Top Of The Window
//width - Width Of The GL Window Or Fullscreen Mode
//height - Height Of The GL Window Or Fullscreen Mode
//bits - Number Of Bits To Use For Color (8/16/24/32)

GLuint PixelFormat;// Holds The Results After Searching For A Match

WNDCLASS wC; // Windows Class Structure
DWORD dwExStyle; // Window Extended Style
DWORD dwStyle; // Window Style

// Grabs Rectangle Upper Left / Lower Right Values

RECT WindowRect;

WindowRect.left=(long)O0; // Set Left Value To 0
WindowRect.right=(long)width; // Set Right Value To Requested Width
WindowRect.top= (long)0; // Set Top Value To O

WindowRect.bottom=(long) height;//Set Bottom Value To Requested Height
hInstance = GetModuleHandle (NULL);//Grab An Instance For Our Window

//CS_HREDRAW :Redraws the entire window if a movement or size
//adjustment changes the width of the client area.

//CS_VREDRAW :Redraws the entire window if a movement or size
//adjustment changes the height of the client area.
//CS_OWNDC:Allocates a unique device context for each window in the
//class
//Info:http://msdn2.microsoft.com/en-us/library/ms633574.aspx

wc.style = CS_HREDRAW | CS_VREDRAW | CS_OWNDC;
wc.lpfnWndProc = (WNDPROC) WndProc;// WndProc Handles Messages
wc.cbClsExtra = 0; // No Extra Window Data

wc.cbWndExtra = 0; // No Extra Window Data

wc.hInstance = hlnstance;// Set The Instance

wc.hIcon = LoadIcon (NULL, IDI WINLOGO);// Load Default Icon
wc.hCursor = LoadCursor (NULL, IDC_ARROW);// Load Arrow Pointer
wc.hbrBackground = NULL; // No Background Required For GL
wc.lpszMenuName = NULL; // We Don't Want A Menu
wc.lpszClassName = "OpenGL"; // Set The Class Name

if (!RegisterClass(&wc)){//Attempt To Register The Window Class
ExitGLWindow () ;
return FALSE;//!!!ERROR:Failed To Register The Window Class
}

//APPWINDOW:Forces a top-level window onto the taskbar when the
//window is visible.

//WINDOWEDGE: Specifies that a window has a border with a raised edge.
dwExStyle=WS EX APPWINDOW | WS EX WINDOWEDGE;

//Creates an overlapped window with the WS OVERLAPPED, WS CAPTION,
//WS_SYSMENU, WS THICKFRAME, WS MINIMIZEBOX, and WS MAXIMIZEBOX
//styles.

dwStyle=WS OVERLAPPEDWINDOW;// Windows Style

//AdjustWindowRectEx:Calculates The Required Size Of The Window
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//Rectangle, Based On The Desired Size Of The Client Rectangle. The
//Window Rectangle Can Then Be Passed To The CreateWindowEx Function
//To Create a Window Whose Client Area Is The Desired Size.
//Info:http://msdn2.microsoft.com/en-us/library/ms632667.aspx

if (!AdjustWindowRectEx (&WindowRect, dwStyle, FALSE, dwExStyle)) {
ExitGLWindow () ;
return FALSE;//!!!ERROR:Adjust Window To True Requested Size

// Create The Window
hWind=CreateWindowEx (dwExStyle, //Extended Style For The Window
"OpenGL", //Class Name
title, //Window Title
dwStyle | //Defined Window Style
WS CLIPSIBLINGS |//Required Window Style
WS CLIPCHILDREN, //Required Window Style
0, O, //Window Position
//Calculate Window Width
WindowRect.right-WindowRect.left,
//Calculate Window Height
WindowRect.bottom-WindowRect. top,

NULL, //No Parent Window

NULL, //No Menu

hInstance, //Instance

NULL) ; //Dont Pass Anything To WM _CREATE

if (!hWnd) {//!!!'ERROR:Window Creation Error.!!!
ExitGLWindow () ;
return FALSE;

//PIXELFORMATDESCRIPTOR:Describes The Pixel Format Of A Drawing
//Surface.
//Info:http://msdn2.microsoft.com/en-us/library/ms537569.aspx
//Choose a Format That Supports OpenGL and Double
//Buffering, RGBA (red, green, blue, alpha channel) .
//Find a Pixel Format That Matches The Bits we Decided on (l6bit,
//24bit, 32bit). Set Up a 16bit Z-Buffer.
//The Remaining Parameters Are Either Not Used Or Are Not Important
// (Aside From The Stencil Buffer And The (Slow) Accumulation Buffer).
//pfd Tells Windows How We Want Things To Be
static PIXELFORMATDESCRIPTOR pfd=
{

//Size Of This Pixel Format Descriptor

sizeof (PIXELFORMATDESCRIPTOR) ,

1, //Version Number

PFD DRAW TO WINDOW | //Format Must Support Window
PFD_SUPPORT OPENGL | //Format Must Support OpenGL
PFD DOUBLEBUFFER, //Must Support Double Buffering
PFD TYPE RGBA, //Request An RGBA Format

bits, //Select Our Color Depth

o, o, o, 0, 0, O, //Color Bits Ignored

0, //No Alpha Buffer

0, //Shift Bit Ignored
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0, //No Accumulation Buffer

o, o0, 0, O, //Accumulation Bits Ignored
bits, //16Bit Z-Buffer (Depth Buffer)
0, //No Stencil Buffer

0, //No Auxiliary Buffer

PFD MAIN PLANE, //Main Drawing Layer

0, //Reserved

0, 0, 0 //Layer Masks Ignored

}i

hDC=GetDC (hWnd) ; //Get A GL Device Context
if (!'hDC) {
ExitGLWindow () ;
return FALSE;//!!!ERROR:Can't Create A GL Device Context!!!

}

//ChoosePixelFormat: Attempts To Match An Appropriate Pixel Format
//Supported By a Device Context To a Given Pixel Format
//Specification.
//Info:http://msdn2.microsoft.com/en-us/library/ms537556.aspx
PixelFormat=ChoosePixelFormat (hDC, &pfd) ;
if (!PixelFormat) {

ExitGLWindow () ;

return FALSE;//!!!ERROR:Can't Find A Matching PixelFormat!!!

}

if (!SetPixelFormat (hDC, PixelFormat, &épfd)) {//Set The Pixel Format
ExitGLWindow () ;
return FALSE;//!!!ERROR:Can't Set The PixelFormat!!!

}

hRC=wglCreateContext (hDC);//Create A Rendering Context
if (!'hRC) {

ExitGLWindow () ;

return FALSE;//!!!ERROR:Can't Create A GL Rendering Context!!!
}

if (!wglMakeCurrent (hDC,hRC)) {//set active The Rendering Context
ExitGLWindow () ;
return FALSE;//!!!ERROR:Can't Activate The GL Rendering
//Context!!!
}

ShowWindow (hWnd, SW_SHOW) ; //Show The Window
SetForegroundWindow (hWnd) ; //Slightly Higher Priority
SetFocus (hWnd) ; //Sets Keyboard Focus To The Window
ReSizeGLScene (width, height);//Set Up Our Perspective GL Screen

return TRUE;
}

GLvoid ExitGLWindow ()
{//Exit - Close Window

HGLRC hRC= wglGetCurrentContext ();//Get current GL Rendering Context
HDC hDC= wglGetCurrentDC () ; //Get current GL Device Context

if (hRC) {//Rendering Context
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wglMakeCurrent (NULL,NULL) ; //makes NULL The DC And RC Contexts
wglDeleteContext (hRC) ; //Delete Rendering Context
hRC=NULL;// Set Rendering Context To NULL

}

if (hDC && !ReleaseDC (hWnd,hDC)) {//Release The Device Context
hDC=NULL;//Set Device Context NULL
}

if (hWnd && !DestroyWindow (hWnd)) {//Destroy The Window
hWnd=NULL; //Set Window Handle To NULL
}

if (!UnregisterClass ("OpenGL",hInstance)) {//Unregister Class
hInstance=NULL;//Set Unregister Class To NULL

}

}

GLboolean ReSizeGLScene (GLsizei width, GLsizei height)
{

//Resize The OpenGL Scene Whenever The Window Has Been Resized.
//Example:ReSizeGLScene (800, 600)

GLenum ErrorGL;//Save GL Error
GLboolean bReturn = GL_ TRUE;

//Clear error code
//http://msdn2.microsoft.com/en-us/library/ms537109 (VS.85) .aspx
glGetError () ;

if (height==0)// Prevent A Divide By Zero By

{
height=1;// Making Height Equal One

}

glviewport (0, 0,width,height);// Reset The Current Viewport

ErrorGL=glGetError();//!!!Error:Failure Reset The Current Viewport!!!
if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

glMatrixMode (GL_PROJECTION);// Select The Projection Matrix
//GL_PROJECTION:Applies subsequent matrix operations to the
//projection matrix stack.
ErrorGL=glGetError();//!!!Error:Failure Initialize The Matrix State
BN
if (ErrorGL != GL NO ERROR)

bReturn = GL_ FALSE;

glLoadIdentity();//Replace The Current Matrix With The Identity
Matrix
ErrorGL=glGetError();//!!!Error:Failure Replace Matrix!!!
if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

// Calculate The Aspect Ratio Of The Window
gluPerspective (45.0f, (GLfloat)width/ (GLfloat)height,0.1f,100.0f) ;
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//set up a perspective projection matrix
ErrorGL=glGetError();//!!!Error:Failure ......!!!
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

glMatrixMode (GL MODELVIEW) ;//Select The Modelview Matrix
//GL_MODELVIEW: Applies subsequent matrix operations to
//the modelview matrix stack.
ErrorGL=glGetError();//!!!Error:Failure Initialize The Matrix State
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

glLoadIdentity();//Replace The Current Matrix With The IdentityMatrix
ErrorGL=glGetError();//!!!Error:Failure Replace Matrix!!!
if (ErrorGL != GL_NO ERROR)

bReturn = GL_ FALSE;

return bReturn;

/Red,Blue, Green,Alpha Value

//Bmbient Light Values - Without an ambient light, spots where there
//is no diffuse light will appear very dark.
GLfloat LightAmbient[]= { 0.5f, 0.5f, 0.5f, 1.0f };

//Diffuse Light Values- A diffuse light this bright lights up the
//front of the crate nicely.
GLfloat LightDiffusel[]= { 1.0f, 1.0f, 1.0f, 1.0f };

//%x,y,2z,the last number at 1.0f.tells OpenGL the designated
coordinates are the position of the light source.

//Light Position-position the light off the screen, towards the
//viewe (2.0f),

GLfloat LightPosition[]= { 0.0f, 0.0f, 2.0f, 1.0f };

GLboolean InitOpenGL()

{//Initialization OpenGL

GLenum ErrorGL= GL_NO_ERROR;//Save GL Error
GLboolean bReturn = GL_ TRUE;
glGetError();//Clear error code

//Enable Texture Mapping

glEnable (GL_TEXTURE 2D);

ErrorGL=glGetError();

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

//Enable Smooth Shading

glshadeModel (GL_SMOOTH) ;

ErrorGL=glGetError();

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

//Black Background (Red, Green,Blue,Alpha)The Initial Values Are All O.
glClearColor(0.0£, 0.0f, 0.0f, 0.0f);
ErrorGL=glGetError();
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if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

// Depth Buffer Setup. The Initial Value is 1.
glClearDepth(1.0f);
ErrorGL=glGetError () ;
if (ErrorGL != GL NO ERROR)
bReturn = GL_ FALSE;

//Enables Depth Testing

glEnable (GL_DEPTH TEST) ;

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

//Specifies The Value Used For Depth-Buffer Comparisons.
//Specifies The Function Used To Compare Each Incoming Pixel z
//Value With The z Value Present In The Depth Buffer. The Comparison
//Is Performed Only If Depth Testing is Enabled.
//GL_LEGUAL:Passes if the incoming z value is less than or equal to
//the stored z value.
//Info:http://msdn2.microsoft.com/en-us/library/ms537051.aspx
glDepthFunc (GL LEQUAL) ;
ErrorGL=glGetError();
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

//Specify Implementation-Specific Hints
//GL_PERSPECTIVE CORRECTION HINT:Indicates the quality of color and
//texture coordinate interpolation.
//GL _NICEST:The most correct,or highest quality,option should be
//chosen.
ngint(GL_PERSPECTIVE_CORRECTION_HINT, GL NICEST) ;
ErrorGL=glGetError();
if (ErrorGL != GL NO ERROR)

bReturn = GL_ FALSE;
//set up the lighting
//Setup The Ambient Light.Set the amount of ambient
//light that lightl will give off.
//Half intensity ambient light
glLightfv(GL_LIGHTl, GL_ AMBIENT, LightAmbient) ;
ErrorGL=glGetError () ;
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

//Setup The Diffuse Light.Set up the amount of diffuse
//light that light number one will give off
// Full intensity white light
glLightfv (GL LIGHT1, GL DIFFUSE, LightDiffuse);
ErrorGL=glGetError();
if (ErrorGL != GL_NO_ERROR)

bReturn = GL_ FALSE;

// Position The Light.Set the position of the light.2
//unit towards the viewer
glLightfv(GL_LIGHTl, GL_POSITION,LightPosition);
ErrorGL=glGetError();
if (ErrorGL != GL_NO_ERROR)

bReturn = GL FALSE;
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// Enable Light One

glEnable (GL_LIGHTI1) ;

ErrorGL=glGetError();

if (ErrorGL != GL_NO_ERROR)
bReturn = GL_ FALSE;

return bReturn;

}

/*main.cpp*/

#include "Include.h"

bool done=FALSE; // Bool Variable To Exit Loop - Windows

bool keys[256]; // Array Used For The Keyboard Routine

bool active=TRUE; // Window Active Flag Set To TRUE By Default
MSG msg; // Windows Message Structure

GLfloat zpos; //Position Int - Out

GLfloat ypos; //Position Up -Down

GLfloat xpos; //Position Right -Left

//The WindowProc function is an application-defined function that
//processes messages sent to a window. The WNDPROC type defines a
//pointer to this callback function. WindowProc is a placeholder for
//the application-defined function name.
//Info:http://msdn2.microsoft.com/en-us/library/ms633573.aspx

LRESULT CALLBACK WndProc (HWND hWnd, //Handle For This Window
UINT uMsg, //Message For This Window
WPARAM wParam, //Additional Message Info
LPARAM lParam) //Additional Message Info

switch (uMsg)//Check For Windows Messages
{
case WM ACTIVATE://Watch For Window Activate Message
{
if (!HIWORD (wParam)) {//Check Minimization State
active=TRUE; //Program Is Active
}
else(
active=FALSE;//Program Is No Longer Active
}
return O;
}
//WM_SYSCOMMAND:A window receives this message when the
//user chooses a command from the Window menu (formerly known
//as the system or control menu) or when the user chooses the
//maximize button, minimize button, restore button, or close
//button.
//Info:http://msdn2.microsoft.com/en-us/library/ms646360.aspx
case WM SYSCOMMAND://Intercept System Commands
{
switch (wParam){//Check System Calls
//Screensaver Trying To Start
case SC_SCREENSAVE:
//Monitor Trying To Enter Powersave.

-Xelida 246-



EIZAFQrH zTHN AEITOYPIIA TQN AUDIO API :TO AUDIO APl OPENAL

case SC MONITORPOWER:
// By Returning 0 We Prevent Those Things From
// Happening.
return O;
}
break;
}
//Info:http://msdn2.microsoft.com/en-us/library/ms674887.aspx
//Sent As A Signal That A Window Or An Application Should Terminate.
case WM CLOSE:
{//Send A Quit Message.The Variable Done Will Be Set To TRUE,
//The Main Loop In WinMain() Will Stop, And The Program Will
//Close.
PostQuitMessage (0) ;
return O;
}
//The WM KEYDOWN message is posted to the window with the keyboard
//focus when a nonsystem key is pressed. A nonsystem key is a key
//that is pressed when the ALT key is not pressed.
//Info:http://msdn2.microsoft.com/en-us/library/ms646280.aspx
case WM KEYDOWN:
{
//If a key is being held down we can find out what key it is by
//reading wParam.We then make that keys cell in the array keys|[ ]
//become TRUE.That way I can read the array later on and find out
//which keys are being held down.This allows more than one key to be
//pressed at the same time.
keys [wParam] = TRUE;// If So, Mark It As TRUE
return O;
}
//Info:http://msdn2.microsoft.com/en-us/library/ms646281.aspx
case WM KEYUP:
{
//If a key has been released we find out which key it was by reading
//wParam. We then make that keys cell in the array keys[] equal
//FALSE.That way when I read the cell for that key I'll know if it's
//still being held down or if it's been released.
//Each key on the keyboard can be represented by a number from 0-255.
//When I press the key that represents the number 40 for example,
//keys[40] will become TRUE. When I let go, it will become FALSE.
keys|[wParam] = FALSE;
return O;
}
case WM SIZE://Resize The OpenGL Window

{

//LoWord=Width, HiWord=Height
ReSizeGLScene (LOWORD (1Param) , HIWORD (1Param) ) ;
return 0;

}
}//END switch (uMsg)

//Pass All Unhandled Messages To DefWindowProc

//Calls the default window procedure to provide default processing
//for any window messages that an application does not process. This
//function ensures that every message is processed.
//Info:http://msdn2.microsoft.com/en-us/library/ms633572.aspx

return DefWindowProc (hWnd, uMsg,wParam, 1Param) ;

}
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int WINAPI WinMain (HINSTANCE hInstance, // Instance
HINSTANCE hPrevInstance,// Previous Instance
LPSTR lpCmdLine, // Command Line Parameters
int nCmdShow) // Window Show State

{

if (!WindowsRAN ("Moving and 3D World",1024,768,32)) {
return 0;//Quit If Window Was Not Created
}

while (!done)

{

//Is There A Message Waiting?
if (PeekMessage (&msg,NULL,0,0,PM REMOVE)) {
//Have We Received A Quit Message?
if (msg.message==WM QUIT) {
done=TRUE; //If So done=TRUE
}
else{ //If Not, Deal With Window Messages
TranslateMessage (&msg); //Translate The Message
DispatchMessage (&msg); //Dispatch The Message
}
}
else{//If There Are No Messages
// Draw The Scene. Watch For ESC Key.
if (active && keys[VK ESCAPE]) {//Quit Received?
done=TRUE; // ESC
}
else{//Star DrawGLScene
// Not Time To Quit, Update Screen
DrawGLScene () ;// Draw The Scene
//Get current GL Device Context
HDC hDC= wglGetCurrentDC() ;
//Specifies a device context. If the current pixel format for the
//window referenced by thisdevice context includes a back buffer,
//the function exchanges the front and back buffers.
//http://msdn2.microsoft.com/en-us/library/ms537551 (VS.85) .aspx
SwapBuffers (hDC); //Swap Buffers (Double Buffering)

if (keys[VK PRIOR]){// Is Page Up Being Pressed
ypos+=0.03f; // If So, Move UP

}

if (keys[VK NEXT]){// Is Page Down Being Pressed
ypos-=0.03f;// If So, Move Down

if (keys[VK UP]){ // Is Up Arrow Being Pressed
zpos—-=0.03f;// If So, Move Into The Screen

if (keys[VK DOWN]){// Is Down Arrow Being Pressed
zpos+=0.03f;// If So, Move Towards The Viewer

if (keys[VK RIGHT]){// Is Right Arrow Being Pressed
xpos+= 0.1f; // 1If So, Move Right

if (keys[VK LEFT]){// Is Left Arrow Being Pressed
xpos-= 0.1f;// If So, Move Right
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}//End drawGLScene
}//End If There Are No Messages
}//End while (!done)

& - %7

/* Exit -Close System */

2 —— N ——
ExitPlay();

CloseALUT();//Exit-Close ALUT
CloseOpenAL();//Exit-Close OpenAlL
ExitGLWindow () ;//Close Window -OpenAlL

return (msg.wParam);//Exit The Program.Return PostQuitMessage (0) ;

}
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IHAPAPTHMATA
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ITAPAPTHMA 1 Functions, Primitive Types, Define Values

MINAKAZ 1.1 ALC Functions

Error Functions

alcGetError

Avoktd ko ekkafapilel TNV eXKPATONCN KATACTOON
AdBovg oTo context

Context Functions

alcCreateContext Anovpyel éva context
alcMakeContextCurrent ®étel éva context g to TPEYOV context

Aéer o€ éva context v { Kool -
alcProcessContext o GpXITEL Swduaoia

eneepyaocia

Avootélhel Tnv dadikacio- eneEepyacio og Eva

alcSuspendContext 1 . SepY
devkpvicpuévo context

alcDestroyContext Kataotpépet évo context
alcGetCurrentContext Avaktd To Tpéyov context
alcGetContextsDevice Avoktd Tov Tpéyovta deiktn tov device context's

Device Functions

alcOpenDevice

Avoiyel éva device

alcCloseDevice

K\eiver évo. device

Extension Functions

alcIsExtensionPresent

Epdtnon edv pia context extension givat dtabéoiun

alcGetProcAddress

Avoktd T d1evbovon piag context extension function

alcGetEnumValue

Avaxtd v a&io enum yio £va S1EVKPIVIGUEVO OVOUA
amoapifunong(enumeration)

State Functions

alcGetString

Emotpéper deikteg String oyetikovg pe T0 context

alcGetIntegerv

Emotpépel axépaiovg apifpovg oxetikode e to context

Capture Functions :

alcCaptureOpenDevice Avotyet éva capture device
alcCaptureCloseDevice KAegiver évo capture device
alcCaptureStart Apyiler tua Aertovpyia capture
alcCaptureStop Ytopatd po Asrtovpyio capture
alcCaptureSamples OLokAnpavel pra Agttovpyia capture, Kot dgv epmodilet.

" Néeg Functions. IIpocB7kn oty ékdoon OpenAL 1.1




MINAKAZ 1.2 ALC Primitive Types

ALCdevice Define values yio tov opiopd tov device
ALCcontext Define values yio tov opiopd tov context
ALCboolean 8-bit boolean
ALCchar Xapaktpag
ALCbyte Hpocnpacuévog’ 8-bit aképarog aplOpdc
CLUTANPAOUOTOG O TPOG 2
ALCubyte Mn npoonuacpévog 8-bit aképatog aplOpuog
ALCshort [Mpoonpacuévog ’ 16-bit axépatog apOpog
CLUTANPAOUOTOG O TPOG 2
ALCushort Mn mpoonuacuévog 16-bit axépatog aptOudc
ALCint [Ipoonpacuévog ’32-bit aKépoog aptBpde
CLUTANPAOUOTOG MG TPOG 2
ALCuint Mn npoonuacpévog 32-bit aképoiog optOpog
ALCsizei Mn apvntikd 32-bit dvadikd péyebog axépatmv aplOpumv
ALCenum Enumerated 32-bit tiun
ALCfloat 32-bit IEEE754 peydin mpoypotiKy tiun
ALCdouble 64-bit IEEE754 oAb peydAn mpory Lotk Ty
ALCvoid ALC void tHmog

MINAKAZ 1.3 ALC Define Values

ALC_INVALID

Axvpn tipn(-1)

ALC FALSE Boolean False(0)
ALC _TRUE Boolean True(1)
Context Attributes

ALC FREQUENCY

Suyvotnta yuo T wién tov output buffer, ce Hz

ALC_REFRESH

Avavémon tov dlaotipuatoc, oe Hz

ALC_SYNC

Flag, mov deiyvel éva oOyypovo context

ALC_MONO_SOURCES

Ymodeikviel mdoeg myEC pmopohv va vootnpyfodv and
mono data

ALC_STEREO_SOURCES

Y7odetkviel mOoeC TNYEG LWTOPOVV Vo VTOoTNPLYHoLY amd
stereo data

Error Values

ALC_NO_ERROR

Agv vrapyet kavéva ALC tpéyov AdBog

ALC_INVALID DEVICE

To device handle 1 T0 6vopa Tov dievkpvicpévon driver /
server givon dxvpo.(No device)

ALC INVALID CONTEXT

To dpioua tov context dev ivar Lo £yKvpn TOVTOTNTO
context (Invalid context ID)

ALC_INVALID ENUM

"Eva soufolo mov ypnoiponoteitol dev etvan £ykvpo 1 eivar

un epappocipo. Axvpn rtopauetpog (bad enum)

ALC INVALID VALUE

Mua i dev givar Eykopn 1 eivor P epappooun.
Axvpn a&lo Tapapétpov enum.(bad enum)

ALC_OUT_OF MEMORY

H pviAun dev emapkei (Out of memory)




String Query

To 6vopa Tov Tpocdiopiopévou default

ALC DEFAULT DEVICE SPECIFIER .
- - - device

To 6voua tov Tpocdloptouévon device 1
ALC_DEVICE_SPECIFIER €vag KOTAAOYOG OA®V TV dabEcImY
device

"Evog xatdAoyoc tov dtobéciumy context

ALC_EXTENSIONS . .
- emekTdoemv (extensions).

To 6vopa tov Tpoodiopiopévov default

ALC _CAPTURE DEFAULT DEVICE SPECIFIER .
- - - - capture device

To dvopa tov Tpocdiopiouévou capture
ALC_CAPTURE_DEVICE_SPECIFIER device 1 évag KOTAAOY0G OA®V TV
dwobéoipwv capture device

Integer Query

To péyebog (ALCint) ov amorteiton yio Evay pUndeviKo-
ALC_ATTRIBUTES SIZE TEMKO KOTAAOYO YOPUKTINPIOTIKMV Y10l TO TPEXOV context.
NULL eivon éva axvpo device.

Avapéver évav mpoopiopud ALC ATTRIBUTES SIZE,
Kot ToPEYEL EVOV KATAAOYO 1O10TNTMOV Y10 TO TPEYOV
context Tov Tpoodlopiouévov device.

NULL eivor éva dicvpo device

ALC_ALL ATTRIBUTES

H avaBempnon npodiaypapdv yio autiy Tnv
ALC_MAJOR_VERSION vAomoinom(major version).
NULL eivon éva omodextod device

H avaBempnon npodiaypapdv yio autiy Tnv
ALC_MINOR_VERSION vAomoinon(minor version).
NULL eivon éva amodextd device

O dwbéopoc apBuog detypdtmy - capture samples.

ALC _CAPTURE SAMPLES , g .
- - NULL eivon éva divpo device




MINAKAZ 2.1: AL Functions

Error Functions

alGetError

Avaxtd kot exkaBopilel TV EMKPATOOGN KATAGTAOT
AdBovg AL

Buffer Functions

alGenBuffers Anovpyei évav 1 tepiocotepovg buffers
alDeleteBuffers Awrypaoet évav 1 meptocoTepovg buffers
allsBuffer E&etalet edv éva dvopa buffer woyvet
AlGetBufferf Avoxtd o floating point mapapetpo evog buffer
* Avaktd tpeig floating point mapoapétpovg evog buffer
alGetBuffer3f (V1v2.v3)
Avaktd évov didvooua floating point mov eivon
alGetBufferfy mopduetpoc evog buffer
alGetBufferi Avaktd o integer Topdpetpo evog buffer
. Avoktd tpelg integer mapapéTpoug evoc buffer
*
alGetBuffer3i (v1v2.v3)
. Avoxtd évov d1dvuopa integer wov givol TOPAUETPOS
alGetBufferiv evoc buffer
alBufferData I'epilel évav buffer e ta audio apyeio
alBufferf * Oétet o floating point Topdpetpo evog buffer
®¢ter tpeic floating point mapapétpovg evog buffer
%
alBuffer3f V1 v2.v3)
®¢tet évav ddvucpa floating point ¢ wapapUeTpo evog
k
alBufferfv buffer
alBufferi Oétel o integer Topapetpo evog buffer
. ®¢teL Tpelg integer mapapéTpovg evog buffer
k
alBuffer3i (V1v2.v3)
alBufferiv * | @étel évav didvoopa integer og mapdpetpo evog buffer

Source Functions

alGenSources Anpovpyel pio N teprocdTepeg TNYESG
alDeleteSources Aaypaoeet pio | TepocOTepeg myEg
allsSource E&etaler edv éva Gvopa Tyng toyvet
alGetSourcef Avaktd o floating point Tapapuetpo piog Tnyng
alGetSource3f Avaxtd tpelg ﬂoating point mov OVTUTPOCMTEVOVY L0,
TOPAUETPO LG Tyng (v1,v2,v3)
alGetSourcefyv Avoktd évav dtdvooua ﬂoatil}g point w¢ TAPAUETPO LLOG
m™myng
alGetSourcei Avoktd pio integer TopAUETPO HLOG TYNG
alGetSource3i « Avaxtd TPEIS integer wov av’rmpocconsf)ovv po
TOPAUETPO oG mnyne. (v1,v2,v3)
alGetSourceiv Avoktd évav S1ivuoo integer ¢ ToPAUETPO HOG TNYNG
alSourcef Oétel a floating point TOPAPETPO HIGG TYAS
alSource3f ®¢tel tpeig floating point TUPAUETPO P0G TNYNG

" Néeg Functions. IIpocB7kn oty ékdoon OpenAL 1.1




®¢tet évav dtdvoopa floating point w¢ mopdueTpo piag

alSourcefv :
™myns
alSourcei Oétel o integer TOPAUETPO HI0G TNYAS
alSource3i ®étel Tpelg integer TOPOUUETPOVG LLOG TTNYNS
(v1,v2,v3)
alSourceiv ®¢tet évav d1dvuG Lo integer MG TOPAUETPO HLOG TNYNG
alSourcePlay Avamoapdyet po. Tnyn
alSourcePlayv Avamopdyet éva 6OVoLo TyodvV
alSourcePause Oétel o ToHON Lo TR
alSourcePausev ®¢tel o€ TOwoT Eva GHVOLO TNYDV
alSourceStop Stopatd o Tyn
alSourceStopv Ytopatd éva cHVOLO TNy
alSourceRewind Sropatd v Ty Kot 0€tet To status tov og AL _INITIAL
] Ztopotd évo cOVOAo TY®OV Kot B€tel To status Tov o€

alSourceRewindv AL INITIAL
alSourceQueueBuffers ®¢tel 0LVPA AVOLOVIG GE i\:](f{ %svvoko ano buffers og pia
alSourceUnqueueBuffers A@aipel Tig 0VpEG OVaOVIG qug ouvolov amod buffers

o€ L0 TN

Listener Functions

alListenerf O¢tel o floating point TOPAUETPO Y10 TOV AKPOATH
alListener3f O¢ret tperg floating point TAPapETPOVG Y10 TOV
akpoatn(vl,v2,v3)
alListenerfy ®é¢te évav dudvuopa floating point &g TPGUETPO Vi TV
0KPOOTH
alListeneri Oétel o integer ToPAPETPO Y10 TOV AKPOOTH
alListener3i O¢tel Tpels integer MG TAPAUETPO Y10 TOV OKPOOTH
(v1,v2,v3)

alListeneriv O¢tel Evav integer MG TAPAUETPO Y10, TOV OKPOLTH

alGetListenerf Avoktd o floating point TapapeTpo yio Tov oKpoaTh

alGetListener3 f Avoxtd eI floating point Tov AVTTPOGOREDOLV piic,
TOPALETPO Yo ToV akpootn (v1,v2,v3)

alGetListenerfy Avoxtd évov didvuopa floating POINt ®G TAPGHETPO. Y10k

TOV 0KPOOLTH

alGetListeneri Avoktd o integer TOpAUETPO Y0 TOV OKPOOLTY

alGetListener3i Avoxtd PELG integer mov AVITPOGOREDOLV puic:
TOPAUETPO Yo TOV akpoath (v1,v2,v3)

alGetListeneriv Avoxtd évav dtdvoopa integer mg TopAUETPO Y10 TOV

OKpOaTNH

Extension Functions

E&etaler edv o ocvykekpiuévn enéktoomn sivar Stabéoyun

allsExtensionPresent Y1t Tov 0dny6(driver) OpenAL

alGetProcAddress Emotpépet T devbuvon pog Aettovpyiog ETEKTOONS
OpenAL

alGetEnumValue Emotpépet v Tipn enusr;;iﬁ;v meptyphpeton amd Eva

" Néec Functions. ITpocOnkn oty ékdoon OpenAL 1.1




State Functions

alEnable Emtpéner pia Aettovpyia otov 0dnyo(driver)
alDisable ®étel eKTOG Agttovpyiag Eval XUPUKTNPIOTIKS YVOPIGHO
Tov 0dnyov(driver)

allsEnabled Emotpépet e bc;olean svéstén £av £va GUYKeKpULEVO

YOPAKTNPIOTIKO YVOPIGUO EMLTPENTETOL 6TOV 001 YO(driver)
alGetBoolean Emotpéeet pia boolean piog mapoapétpov OpenAL
alGetDouble Emotpéeet éval double, pe (XK[?IBSI(X npocéyylong floating

point puog mopapétpov OpenAL
alGetFloat Emotpéeet pia floating point pog wapapétpov OpenAL
alGetInteger Emotpéper o Integer piog napapétpov OpenAL
alGetBooleanv Emotpéeet pia boolean piog mapopétpov OpenAL
alGetDoublev Emotpéeet éval doqble deiktn, ne axpifelo TpocEyyiong
floating point pog Tapapétpov OpenAL
alGetFloaty Emotpéper évav deiktn floating point piog mopapéTpov
OpenAL
Emotpépet évav deiktn Integer piog mopapétpov
alGetlntegerv OpenAL
alGetString Avaxtd o 10dtra OpenAL oe String
alDistanceModel Emi\éyer to poviédo andotaong OpenAL
alDopplerFactor Emdéyer nv Ty tov OpenAL Doppler
alSpeedOfSound Emiiéyer v tayvnta tov MoV yiot T gpom TG 6TOV
vroAoyisud Doppler
alDopplerVelocity Emiéyer v évtoomn tov MoV Lo ™ piion TG GToV
vroloywoud Doppler

" Néeg Functions. IIpocB7kn oty ékdoon OpenAL 1.1




MINAKAZ 2.2 AL Primitive Types

ALboolean 8-bit boolean

ALchar Xapaktpag

ALbyte [Tpoon HaoEVOS 8-bit aképarog apBudg
GUUTANPOUATOC O TPOG 2

ALubyte Mn mpoonuacuévog 8-bit axépatog aptduog

ALshort [Ipoonpacpévog ' 16-bit axéparog apOpog
GLUTANPDUOTOG OG TPOG 2

ALushort Mn mpoonpacuévog 16-bit axépatog aptOpoc

. Ipoonuacuévog 32-bit axépatog aptduog

ALint ,
GLUTANPDUOTOG OG TPOG 2

ALuint Mn mpoonpacuévog 32-bit axképartog aptOpoc

AlLsizei Mn apvntikd 32-bit dvadikd péyebog aképoimv apiumv

ALenum Enumerated 32-bit tiun

ALfloat 32-bit IEEE754 ugya)m TPOYHOTUKY T

(floating-point)
ALdouble 64-bit IEEE754 noM). psya?».n TPOYUATIKT TN
(floating-point)
ALvoid ALC void tHrog
MINAKAZX 2.3 AL Define Values

AL INVALID Axvpn i (-1)

AL NONE Mndevikn tiun (0)

AL FALSE Boolean False(0)

AL TRUE Boolean True(1)

Error Values

AL NO_ERROR

Agv vrdpyet kavévo AL tpéyov AdBog

AL INVALID NAME

Axvpo dvopo TopapéTpon

AL ILLEGAL ENUM

Axvpn TopAUETPOG.

AL INVALID ENUM

"Eva oopfoio mov ypnopomoteiton dev etvar £ykvpo i
elvar un epappocipo. Axvpn rtopaperpog(bad enum)

AL INVALID VALUE

Mo a&io dev eivar £ykopn N elvar pn epoaprocun.
Axvpn o&ia mapouérpov enum.(bad enum)

AL ILLEGAL COMMAND

Ecpalpévn kinon

AL INVALID OPERATION

Eceoluévn kinon

AL OUT OF MEMORY

H pviun dev emapkei (Out of memory)

Numerical Query Definitions - Global tweak age

AL DOPPLER FACTOR

Avdivon cuvicToo®v yuo TNV enidopacn Doppler

AL DOPPLER VELOCITY

IMopauetpog tov Doppler Velocity

AL _SPEED _OF SOUND

Taydtmra Tov Nyov otig id1eg povadeg pe To Velocity

String Queries - Context strings
AL VENDOR To dvoua Tov Tpoundevty.
AL VERSION Yelpd £kS0omG, TG LOPOTG :“<spec major number>.<spec

minor number> <optional vendor version information>"

AL RENDERER

[Mnpogopieg yuo To suykekpiuévo Renderer

AL EXTENSIONS

"Evag kotdAoyoc tov SlobEciLmy enekTdoemy




Basic Listener and Source Attributes Values

AL _POSITION

H tpéyovca Béomn Tov akpoat| o€ TPIGIACTOTO XDPO.
X, Y, Z.. Default: {0.0f, 0.0f, 0.0f}

AL VELOCITY

To 1péyov velocity oe TP1odIAGTOTO YDPO
X, Y, Z.Default: {0.0f, 0.0f, 0.0f }

AL GAIN

KabBopilel pior kApokmti S1010ppoT) EDPOoCE.
2av 1010TNTo TNYNG, LOYVEL Y10 EKELVT] TNV CLYKEKPLUEVT
myn uovo.
Zav 1310TNTO AKPOUT®V, 1GYVEL ATOTEAEGLOTIKG Y10 OAES
TIC TYEG 0TO TPEYOV context.
Default:1.0f.
H mpoemidoyn 1,0 onuaiverl 6Tt 0 Nxog dev vopiotatal
Kapio tpoomoinon .Mua tiu AL_GAIN 0,5 16oduvapel
pe peiowon katd 6 DB evd T undév eivar ion pe 0DB.

Listener Attributes Values

AL _ORIENTATION

Aglyvel TOV TPOGOVATOACUO TOV 0KPOATAOV, Eival Eval
Cevyog TpUTA®V GTOLYEIMV —O10VUGLATOV.
Default: {(0.0f, 0.0f, 1.0f), (0.0f, 1.0f, 0.0f) }

Source Attributes Values

AL _SOURCE_STATE

"ExBeon mAnpoeopidv yia tnv mnyn. Range:
AL _INITIAL, AL PLAYING, AL PAUSED,
AL STOPPED

AL _INITIAL KoaBapilel m ceipd avapovig

AL PLAYING Zekivd v akpoaot evog nyov (playing)
AL PAUSED ®¢tel o€ Tavon (pause)

AL _STOPPED ®¢tel ekTOG Aettovpyiag(stop)

AL _SOURCE_RELATIVE

Av gvepyomomBei kabopilet 6T1 1 B€om, N TobTNTA KOt o1
10101 TEG KatevBuvoNg oG TNyne TpOKeLTOL VoL
epunveLBoiV GyeTIKd e TN BEom aKpoaTMOV.
Values: AL TRUE, AL FALSE Default: AL FALSE

AL_LOOPING

Oétet og enavekkivnon(Looping) Values: AL TRUE,
AL FALSE Default: AL FALSE

AL BUFFER

Atevkpwvilet to Tpéyov buffer object

Source Attributes Values: Source type

AL _SOURCE_TYPE

Eival o Aettovpyio avayvoong mov deiyvel edv o Tnyn
glvar €Toun vo mepyével otn oglpd tovg buffer, 1 eivon
£rolun va ypnoiponomoet Evav static buffer, 1 eivan oe

o axofoplotn dlodikacio. Omov pmropel vo
ypMoloron el gite yo tn pon eite yuo TNV
OVOTTOPOY @Y TXOV.

Values: AL_UNDETERMINED, AL_STATIC, AL_STREAMING
Default: AL UNDETERMINED

AL_STATIC

H mmyn eivan otatikn edv évag buffer £yel ouvoebel
ypnopomoiwvtag AL BUFFER

AL _STREAMING

H myn extedel Asttovpyieg €dv évag 1 mePLocdTEPOL
OTTOUOVOTEG EYOVV GLVOEDEL YPNOIUOTOIDVTAG
alSourceQueueBuffers

AL UNDETERMINED

H myn etvan akaB6piomn 6tav cuvdéel NULL buffer




Source Attributes Values: Buffer Queue params

Evtoln epddytnong yo tov apBpd tov buffers mov eivon
AL BUFFERS QUEUED o1 OLVPA AVOLOVIC oG OEOOUEVIC TNYNG.
Values: [0, any ] Default:none

Evtoln epdtnong yo tov apBpd tov buffers mov £yovv
avoamoapoydel amd pia dedopévn Tnyn. 'Eppeca, avtd divet
to dgiktn tov buffer mov wailel awty TV TEPiodo.
Values: [0, any ] Default:none

AL _BUFFERS_PROCESSED

Source Attributes Values: Gain

Etvot éva kMpoxmto Katdtoto 0plo eDpovg EVIaoTC.

AL MIN GAIN
-MIN_G Values: [0.0f, 1.0f] Default: 0.0f

Etvon éva kMpaxmto avotato 6plo ebpovg Evtaong .

AL MAX GAIN
- -G Values: [0.0f, 1.0f] Default: 1.0f

Source Attributes Values: Distance Model Attributes

XpNOIHOTOIEITAL Y10 TOVG VTTOAOYIGLOVS HEIDONG
amooToong avaroyo, pe to distance model. Xvykekpiuévn
KOTOTOTH 0TOCTOCT AVAPOPAg OTTd TNV TNYNC.
Values: [0, any ] Default: 1.0f

AL REFERENCE DISTANCE

XpNOIUOTOIEITAL Y10 TOVG VTTOAOYIGLOVS HEIDONG
ondoTAOTC.
Ewdwdc mapdyovtag peimong g amdcToong mnyng
Values: [0, any | Default: 1.0f

AL _ROLLOFF_FACTOR

Agiyvel v péylotn andotoon EnEve amd Ty oroia ot
TNYEC OEV UELDVOVTOL XpTolpoTotmvTag to distance
model. & ovthyv TNV TEPINTTOGT, OTOV Ol ATOCTACELS Eival
peyoAvtepec omd 1o AL MAX DISTANCE 0étovrtan iogg
1e 10 AL MAX_DISTANCE
Values: [0, any ] Default: 1.0f

AL MAX_DISTANCE

Source Attributes Values: Pitch

Atevkpvilet to pitch mov epapuodletan, gite otnv Iny",
AL PITCH elte ota amoteAéopATO MENG, OTOV aKPOOTY).
Values: [0.0f, any ] Default: 1.0f

Source Attributes Values: Direction and Cone

Atevkpwilel v tpé€yovoa katevBuvon. Edv to
AL DIRECTION o6¢gv givar ico pe pndevikod Sidvocpa, M
mnYy" elvan katevBuvtikn.
Default:(0.0f, 0.0f, 0.0f)

AL DIRECTION

Ecmtepucn yovia tov nymrtikod kdvov o€ poipec. H
wpoemhoyn 360 onuoaivel 0Tl 1 E0MTEPIKT YOVIO KAADTTEL
AL CONE_INNER ANGLE O0AOKANPO TOV KOGLO KOl €IVOL IGOSOVOOG LLE L0
TOVTOKATELOVVTIKTY TNYT.

Default: 360.0f

Eéwmtepicn yovia Tov nyntikov kdvov, og poipeg. H
nmpoemiloyn 360 onuaivel 6tL 1 EwTEPKN Yovia KOAOTTEL
oLOKAN PO TOV KOoUo. Edv kot 1 ecmotepikn yovia gival
eniong 360, n {ovn yio v e€aptnuévn peioon etvor
unoév.

Default: 360.0f

AL_CONE_OUTER_ANGLE




AL_CONE_OUTER_GAIN

O mapdyovtag e Tov omoio 1o AL GAIN
moALomAac1aleTal yio va kafopicel TO AmTOTEAEGLOTIKO
KEPOOG £E® amd TOV KMVO, Tov kaBopiletar amd v
eEmTEPIKN YOVida.

Values: [0.0f, 0.1f ] Default: 0.0f

Source Attributes Values: Offset

AL _SEC_OFFSET

To offset Tov Nyov, Tov exEpdletal oe devTEPOLETTA.
(n o&la Ba emoTpéYel TIO® GTO UNOEV Ya TIG TNYEG TTOL
givar o€ loop).

Values: [0, any ] Default: none

AL SAMPLE OFFSET

To offset Tov yov, mov exepaletar oe deiypota -sample,
(n o&la Ba emoTpéYel TO® GTO UNJEV Yia TIG TNYEG TTOL
givar o€ loop).

Values: [0, any ] Default: none

AL BYTE_OFFSET

To offset Tov Nyov, mov exepaletal oe yneio —byte
(n o&la Ba emoTpéyel TO® GTO UNOEV Yia TIG TNYEG TTOL
givar o€ loop).

Values: [0, any ] Default: none

Buffer Attributes Values

AL _FREQUENCY

Yuyvotnra, ostypdtov avd devteporento oe Hertz [Hz],
OMA.ZoyvotnTa SeryoToANyiog

AL BITS

O ap1Buo6g TV bits avd dsiypo yio To ototyeio mov
nepthapfavovrol otov buffer.

AL _CHANNELS

O ap1Bpog KOvVOA®V Y10 TO GTOLYEIN TOV
neptopPavovtor otov buffer.

AL SIZE

Méyeboc tov bytes mov tomobetovvion og Evay buffer

AL _FORMAT MONOS

Format 1yov — mono 8

AL FORMAT MONOI16

Format fyov — mono 16

AL FORMAT STEREOS

Format fyov — stereo 8

AL FORMAT STEREOI16

Format fjyov — stereco 16

AL UNUSED

Anlwon buffer-dev vrootnpiletar yio dnpocia
YPNON OKOLLO.

AL PENDING

AnAwon buffer-dev vrootnpiletat yio dnpuocia
YPNON OKOLLO.

AL PROCESSED

AnAwon buffer-dev vrootnpiletat yio dnpocia
YPNON OKOLLO.

Distance models

AL DISTANCE_MODEL

To tpéyov mpoéTLTo (Model) andotaong

AL INVERSE DISTANCE

IIpotumo avtiotpoeng andotaong (IASIG I3DL2
model)

AL INVERSE DISTANCE CLAMPED

Ytabepd avtiotpogo tpdTuno andotacng (IASIG
I3DL2 model)

AL LINEAR DISTANCE

I'poppkd mpdTLTO ATOGTAGNG

AL LINEAR DISTANCE CLAMPED 2100ep0d Ypoputkd TpOTLTTO OMOGTAUCTC

AL EXPONENT DISTANCE

ExBetiK6 mpodTLTTO 0mdGTOONG

AL EXPONENT DISTANCE CLAMPED 2100ep06 €kBETIKO TPOTLIIO ATOGTUCNG

AL _CHANNEL_MASK

KoBopilel to masking tov kavalmv.
Values: [0 — 255]




MINAKAZ 3.1: EFX Functions

Effect object functions

Xpnoomoteitor yio vo SnUovpynoet £va q

alGenEffects neprocotepa Effect objects.
Xpnopomoteiton yuo va dtoypayet kot vo eAevfepmast
alDeleteEffects Tovg TOpovg tov Effect object mov dnpuovpynnkay pe
v alGenEffects.
allsEffect Kabopilel edv évag TPOGOOPLoUOG AVTIKEEVOD Eivor
éva €ykupo Effect object.
alEffecti Oéte a integer Topapetpo evog Effect object
alEffectiv ®¢tet évav delkt 1nteger'03c_‘, napapeTpo evog Effect
object

alEffectf O¢tet pa floating point Tapdpetpo evog Effect object

alEffectfy O¢tet évav deiktn floating point ®g TAPGNETPO VOGS
Effect object

alGetEffecti Avaktd o integer mapdapetpo evog Effect object

alGetEffoctiv Avoxtd évav deiktn integer moV EVoL TAPGUETPOG EVOG
Effect object

alGetEffectf Avaktd o floating point mapdpetpo evog Effect object

alGetEffoctfy Avoxtd évav deiktn floating point mov givon

mapauetpog evog Effect object

Filter object functions

Xpnoomoteitor yio va Onovpynoet éva i

alGenFilters neplocoOtepa Filter objects
Xpnopomoteitol yuo va dtoypayet Kot vo eAevfepmaet
alDeleteFilters Tovg TOpovg tov Filter object mov dnpovpynHnkay pe
v alGenFilters
allsFilter KaBopilet edv srvag’npocs&opwuog OVTIKEWEVO givor
éva €ykvpo Filter object

alFilteri Oétel ua integer mopapetpo evog Filter object

alFilteriv Oétel évav deiktn integer O TOPAUETPO £VOG Filter
object

alFilterf O¢tel o floating point 1010t ta evog Filter object

alFilterfy Oétel évay dciktn floating pomt ¢ 1010t 1O €VOG Filter
object

alGetFilteri Avaktd o integer mapdpetpo evog Filter object

alGetFilteriv Avoktd évav deiktn integer 7oV gfvon TOPGUETPO £VOG

Filter object
alGetFilterf Avaktd o floating point mapdpetpo evog Filter object
alGetFilterfy Avaktd évav deiktn floating point Tov givon

napauetpoc evog Filter object

Auxiliary Slot object functions

alGenAuxiliaryEffectSlots

Xpnowonoteital yuo va dSnpiovpynoet £va M
neplocotepa Auxiliary Effect Slots

alDeleteAuxiliaryEffectSlots

Xpnoomotleito Yo va Sty payeL Kot vo EAevBepdoet
Tovg TOpovg Tov Auxiliary Effect Slot mov
dnuovpyndnkav pe v alGenAuxiliaryEffectSlots




alls AuxiliaryEffectSlot KaBopilet edv évag npoc&.o.pwuog OVTIKELUEVOD Elvar
éva €yxvpo Auxiliary Effect Slot.
al AuxiliaryEffectSloti Oétel o integer TopapeTpo evog Auxiliary Effect Slot
o . ®¢tel vay dOeiktrn integer ®G TOPAETPO EVOG
alAuxiliaryEffectSlotiv Auxiliary Effect Slot
o ®¢tet o floating point mapdpetpo evoc Auxiliary
al AuxiliaryEffectSlotf Effect Slot
. ®¢tel évay deiktn floating point wg TAPAUETPO EVOG
alAuxiliaryEffectSlotfv Auxiliary Effect Slot
alGetAuxiliaryEffectSloti Avoxtd o integer napaspi(:,;po evog Auxiliary Effect
. . Avoktd évav delktn integer mov givol TapAUETPOS EVOC
alGetAuxiliaryEffectSlotiv Auxiliary Effect Slot
- Avoxtd o floating point mapdpetpo evog Auxiliary
alGetAuxiliaryEffectSlotf Effect Slot
alGetAuxiliaryEffectSlotfv Avoucr(} avav 88“(?” ﬂoa‘Fn'lg point 7oy elvat
mapauetpog evoc Auxiliary Effect Slot

MINAKAZ 3.2 EFX Define Values

Epdtnon ypnong yia Effect Extension. AnAdvet
ALC_EXT _EFX NAME €QV 0L SIEVKPIVIGHEVT] ETEKTOOT context eivat
dtobéoun.

Context definitions

Xpnoyonotgitor omd TV EQAPLOYN Yol VoL
ALC_EFX_MAJOR_VERSION avaktnOet o apBpog £kdoong twv Effects Extension
7oV vrrootnpiletarl and v epappoyn OpenAL.

XpNOoOTOlEITOL A TNV EPOPLOYN, VIO VO
avaxtndei o devtepedmv aplBpdg Exdoong TV
Effects Extension mov vrootnpiletor oamd v

epopuoyn OpenAL.

ALC_EFX_MINOR_VERSION

Xpnowonoteiton oty OpenAL kotd T didpreia
g dnovpyiag context (alcCreateContext), yio vo
{nmoet Tov péytoto apdud Auxiliary Effect Slots

o€ KaBe yn. Agv glval eyyonuévo 6tt o embountog
apBpoc Ba etvon draBéoipog. ‘Etot mpénet val yivel
EPMTNON Y10 LTV TNV S10d1KAGTI0 Kot PETE VL
dnovpynBei To context ypPNCULOTOIOVTOG
alcGetlntergerv. Default:2

ALC MAX AUXILIARY SENDS

Listener definitions

Atevkpwviler v oyéon HeTaéd TOV LOVAS®Y TOL
epvoLV oTic kKANnoelc OpenAL 6mwc 1 B€on, 1
TOOTNTA, 1) ATOCTUCT] AVAPOPAS, K.A.TT, KOL TOV
TPAYHOTIKOD KOGHOL. [l va ypnoyomomBet pe v
alListener Aertovpyia, avtég ot TIEG TPEMEL Vo, Etvar
HOVOOIKES KOl VO LNV GUYKPOVOVTOL LE BALEC TIEG
akpoat®v AL.

Values:> 0 Default: 2

AL _METERS_PER_UNIT




Source definitions

AL DIRECT FILTER

XpNOoOTOIEITOL Y10, VO EPAPUOGEL TO
QATpdpioua 6to cwotod direct-path (dry
signal) o mmyne. Values: Filter ID
Default: AL FILTER NULL

AL AUXILIARY SEND FILTER

XPNOHOTOIEITOL Y10, VO EYKATUCTHGEL TIG
GLVOEGELC PETAED T®V TTY®V KOl TOV
Auxiliary Effect Slot
Values: Filter ID
Default: AL FILTER NULL

AL_AIR_ABSORPTION_FACTOR

Eivon évog ToAAamA0G106THG TOV TOGOD
amoppoenong oépa (Air Absorption) mov
gpapuoletor oty TYN.
Values: 0 — 10 Default: 0

AL ROOM ROLLOFF FACTOR

Eival o amd 600 dabéoipeg pebodovg
TV enektdocwv effect yio v emidpaon
TOV OVOKADUEVOV TOL YOV (TPO®PES
AVTOVOKAGGELS KOt OVTI(NON ), COUP®VOL
LLE TNV ATOCTOCT TNYTG -0KPOOTY].
2€ QUTNV TNV TEPIMTOO,
evtovTolg, To Room Rolloff ioyvet povo
Y10 QUTAV TNV TNYT YOV , KoL ETOUEVOG
£€Yel EMMTOGELS LOVO GTOV AVAKADEVO
MYO TOV TOPAYETAL OO AVTAV TNV
mnyns. Values: 0 — 10 Default: 0

AL_CONE_OUTER_GAINHF

Evioybetl v katevbovtikoétnra g

GLYKEKPIUEVIC TTNYTG.
Values: 0.0 — 1.0 Default: 1.0

AL DIRECT FILTER_GAINHF AUTO

H dpeon-mopeion ™¢ cuykekpuévng
TNYNG PIATPAPETAL QVTOLOTO GOUPDVL,
LLE TOV TTPOGAUVOTOAIGUO TNG TNYNG OV

oyetileTol Pe TOV aKpoOTn Kol TOV
kaBopiopd TG W10TNTAG TYDV
AL CONE_OUTER_GAINHF
Values: AL TRUE — AL FALSE
Default: AL TRUE

AL AUXILIARY SEND FILTER GAIN AUTO

H évtaon g ovykekpuévng mnyng
UELDVETOL CVTOLATO COLLPOVA LLE TNV
OmOGTACT) TNYNG — OKPOOTN
(6mw¢ kaBopiletar amo Tig
TOPAUETPOVS KDVAOV).
Values: AL TRUE — AL FALSE
Default: AL TRUE

AL _AUXILIARY SEND FILTER GAINHF AUTO

H évtaon g ocvuykekplévng Tnyng otig
VYNAEG cuyvoTNTES Bl dALGLEL avTOpOTOL
GULPMOVO, LLE TNV KOTELOLVTIKOTNTO TNYNG

omwg tibeTon amd TNV 110TNTO
AL CONE_OUTER _GAINHF
Values: AL TRUE — AL FALSE
Default: AL TRUE




Effect object definitions (I'a va ypnewonom0ovv pe Tig alEffect functions)

Reverb Parameters

AL REVERB DENSITY

Values

:[0.0, 1.0] Default: 1.0

AL REVERB DIFFUSION

Values

:[0.0, 1.0] Default: 1.0

AL REVERB_GAIN

Values

:[0.0, 1.0] Default: 0.32

AL _REVERB_GAINHF

Values

:[0.0, 1.0] Default: 0.89

AL REVERB DECAY TIME

Values

1[0.1,20.0] Default: 1.49

AL REVERB_DECAY HFRATIO

Values

:[0.1,2.0] Default: 0.83

AL REVERB REFLECTIONS GAIN

Values

:[0.0, 3.16] Default: 0.05

AL REVERB REFLECTIONS DELAY

Values

:[0.0, 0.3] Default: 0.007

AL REVERB_LATE REVERB_GAIN

Values

:[0.0,10.0] Default: 1.26

AL REVERB LATE REVERB _DELAY

Values

:[0.0,0.1] Default: 0.011

AL REVERB_AIR_ABSORPTION_GAINHF

Values

: [0.892,1.0] Default: 0.994

AL REVERB ROOM ROLLOFF FACTOR

Values

:[0.0. 10.0] Default: 0.0

AL REVERB_DECAY_ HFLIMIT

Values

:[AL_FALSE, AL _TRUE]
Default: AL TRUE

Chorus Parameters

AL CHORUS WAVEFORM

Values:[AL_CHORUS_WAVEFOR
M_SINUSOID,AL_CHORUS WAVE

FORM_TRIANGLE]

AL CHORUS PHASE

Values

- [-180, 180] Default: 90

AL_CHORUS_RATE

Values

:[0.0, 10.0] Default: 1.1

AL_CHORUS DEPTH

Values

:[0.0,1.0] Default: 0.1

AL _CHORUS FEEDBACK

Values

:[-1.0, 1.0] Default: 0.25

AL CHORUS DELAY

Values

:[0.0, 0.016] Default: 0.016

Distortion Parameters

AL DISTORTION EDGE

Values

:[0.0,1.0]  Default: 0.2

AL DISTORTION GAIN

Values

:[0.01, 1.0] Default: 0.05

AL DISTORTION LOWPASS CUTOFF

Values

: [80.0, 24000] Default: 8000

AL DISTORTION EQCENTER

Values

: [80.0, 24000] Default: 3600

AL DISTORTION EQBANDWIDTH

Values

: [80.0, 24000] Default: 3600

Echo Parameters

AL_ECHO DELAY

Values

:[0.0, 0.207] Default: 0.1

AL ECHO LRDELAY

Values

:[0.0, 0.404] Default: 0.1

AL ECHO DAMPING

Values

:[0.0,0.99] Default: 0.5

AL ECHO FEEDBACK

Values

:10.0, 1.0] Default: 0.5

AL ECHO_SPREAD

Values

:[-1.0,1.0] Default: -1.0

Flanger Parameters

AL FLANGER WAVEFORM

Values:[AL_ FLANGER._ WAVEFORM_SIN
USOID,AL_FLANGER_WAVEFORM_TRIAN

GLE]

AL _FLANGER_PHASE

Values

- [-180, 180] Default: 0

AL FLANGER RATE

Values

:[0.0, 10.0] Default: 0.27

AL FLANGER DEPTH

Values

:[0.0, 10.0] Default: 1.0

AL FLANGER FEEDBACK

Values

:[-1.0, 1.0] Default: -0.5

AL FLANGER DELAY

Values

:[0.0, 0.004] Default: 0.002




Frequency Shifter Parameters

AL FREQUENCY_ SHIFTER FREQUENCY

Values: [0.0,24000.0] Default:0.0

AL FREQUENCY SHIFTER LEFT DIRECTION

Values: [0, 2]Default: 0

AL FREQUENCY SHIFTER RIGHT DIRECTION

Values: [0, 2]Default: 0

Vocal Morphed Parameters

AL VOCAL _MORPHER_PHONEMEA

Values: [0, 29]Default: 0

AL VOCAL MORPHER PHONEMEA COARSE TUNING

Values: [0, 29]Default: 10

AL VOCAL MORPHER PHONEMEB

Values: [-24,24]Default: 0

AL VOCAL MORPHER PHONEMEB COARSE TUNING

Values: [-24,24]Default: 0

AL VOCAL_MORPHER_WAVEFORM

Values: [0, 2]Default: 0

AL VOCAL MORPHER RATE

Values: [0.0,10.0]Default: 1.41

Pitch shifter Parameters

AL PITCH_SHIFTER_COARSE_TUNE

Values: [-12, 12]Default: 12

AL PITCH_SHIFTER_FINE TUNE

Values: [-50, 50]Default: 0

Ring modulator Parameters

AL RING _MODULATOR FREQUENCY

Values:[0.0,8000.0]
Default:440.0

AL RING MODULATOR HIGHPASS CUTOFF

Values:[0.0,24000.0]
Default:800.0

AL RING MODULATOR WAVEFORM

Values: [0, 2]Default: 0

Autowah Parameters

AL _AUTOWAH_ATTACK_TIME

Values:[0.0001, 1.0]
Default:0.06

AL AUTOWAH RELEASE TIME

Values:[0.0001, 1.0]
Default:0.06

AL _AUTOWAH_RESONANCE

Values:[2.0,1000.0]
Default:1000.0

AL _AUTOWAH_PEAK_GAIN

Values:[0.00003, 31621.0]
Default:11.22

Compressor Parameters

AL _COMPRESSOR_ONOFF

Values: [0, 1]Default: 1

Equalizer Parameters

AL _EQUALIZER_LOW_GAIN

Values: [0.126, 7.943]
Default:1.0

AL _EQUALIZER_LOW_CUTOFF

Values: [50.0, 800.0]
Default: 200.0

AL _EQUALIZER MID1_GAIN

Values: [0.126, 7.943]
Default: 1.0

AL EQUALIZER MID1 CENTER

Values: [200.0, 3000.0]
Default: 500.0

AL _EQUALIZER MID1_WIDTH

Values: [0.01, 1.0]
Default: 1.0

AL EQUALIZER MID2 GAIN

Values: [0.126, 7.943]
Default: 1.0




AL EQUALIZER MID2 CENTER

Values: [1000.0, 8000.0]
Default: 3000.0

AL _EQUALIZER_MID2_WIDTH

Values: [0.01, 1.0]
Default: 1.0

AL EQUALIZER HIGH GAIN

Values: [0.126, 7.943]
Default: 1.0

AL _EQUALIZER_HIGH_CUTOFF

Values: [4000.0, 16000.0]
Default: 6000.0

Effect type

AL _EFFECT_TYPE

Values: EffectType Enum
Default: AL EFFECT NULL

AL _EFFECT FIRST PARAMETER

0

AL _EFFECT LAST PARAMETER

32768

Effect type definitions (I'a va ypnewonom0si pe AL_EFFECT_TYPE.)

AL _EFFECT NULL

Value: 0x0000

AL _EFFECT_REVERB

Value: 0x0001

AL _EFFECT_CHORUS

Value: 0x0002

AL _EFFECT DISTORTION

Value: 0x0003

AL _EFFECT ECHO

Value: 0x0004

AL EFFECT FLANGER

Value: 0x0005

AL EFFECT FREQUENCY SHIFTER

Value: 0x0006

AL EFFECT VOCAL MORPHER

Value: 0x0007

AL _EFFECT PITCH_SHIFTER

Value: 0x0008

AL _EFFECT RING MODULATOR

Value: 0x0009

AL EFFECT AUTOWAH

Value: 0x000A

AL _EFFECT_COMPRESSOR

Value: 0x000B

AL _EFFECT _EQUALIZER

Value: 0x000C

Auxiliary Slot object definitions(I'a va ypnowponom0si pe alAuxiliaryEffectSlot functions)

AL _EFFECTSLOT_EFFECT

Xpnoyomoleito yo va,
EYKATACTNGOEL TIG GLVOECELG
ueta&y Tov Effect Object ko
tov Auxiliary Effect Slot
Values: Filter ID
Default: AL EFFECT NULL

AL _EFFECTSLOT_GAIN

Xpnowomoleitot yio va,
npocdoptot To Gain mov Ha
éxel éva Auxiliary Effect Slot

Values: [0.0 - 1.0] Default: 1.0

AL _EFFECTSLOT_AUXILIARY SEND AUTO

Xpnoyomoleito yio va,
gvepyomomBei 1| anevepyomon el
1 OLTOLLOLTY] OTOGTOAN|
pvOuicelg Paciopéveg oTig
QLOIKES BETEIC TV sources
Kot Tov listener
Values: [AL_FALSE, AL _TRUE]
Default: AL TRUE

AL EFFECTSLOT NULL

0




Filter object definitions (I'a va ypnowpomom0si pe alFilter functions)

Lowpass parameters

AL_LOWPASS_GAIN

Values

: [0.0, 1.0] Default:

1.0

AL LOWPASS GAINHF

Values

: [0.0, 1.0] Default:

1.0

Highpass Parameters

AL_HIGHPASS_GAIN

Values

: [0.0, 1.0] Default:

1.0

AL _HIGHPASS GAINLF

Values

: [0.0, 1.0] Default:

1.0

Bandpass Parameters

AL_BANDPASS_GAIN

Values

: [0.0, 1.0] Default:

1.0

AL BANDPASS GAINLF

Values

: [0.0, 1.0] Default:

1.0

AL BANDPASS GAINHF

Values

:10.0, 1.0] Default:

1.0

Filter type definitions(I'e va ypnowpomom0si pe AL_FILTER_TYPE)

AL FILTER NULL

Value: 0x0000

AL FILTER_LOWPASS

Value: 0x0001

AL FILTER HIGHPASS

Value: 0x0002

AL FILTER BANDPASS

Value: 0x0003

Filter

Lowpass filter

LOWPASS_MIN_GAIN

Default:0.0f

LOWPASS_ MAX_GAIN

Default:1.0f

LOWPASS DEFAULT GAIN

Default: 1.0f

LOWPASS_MIN_GAINHF

Default:0.0f

LOWPASS MAX GAINHF

Default: 1.0f

LOWPASS DEFAULT GAINHF

Default:1.0f

Highpass filter

HIGHPASS MIN GAIN

Default:0.0f

HIGHPASS MAX_GAIN

Default:1.0f

HIGHPASS DEFAULT GAIN

Default: 1.0f

HIGHPASS MIN GAINLF

Default:0.0f

HIGHPASS_MAX_GAINLF

Default:1.0f

HIGHPASS DEFAULT GAINLF

Default: 1.0f

Bandpass filter

BANDPASS MIN GAIN

Default:0.0f

BANDPASS MAX GAIN

Default: 1.0f

BANDPASS DEFAULT GAIN

Default:1.0f

BANDPASS MIN GAINHF

Default:0.0f

BANDPASS MAX GAINHF

Default:1.0f




BANDPASS DEFAULT GAINHF

Default: 1.0f

BANDPASS MIN GAINLF

Default:0.0f

BANDPASS MAX GAINLF

Default: 1.0f

BANDPASS DEFAULT GAINLF

Default:1.0f

Effect parameter structures

AL reverb effect parameter

AL _REVERB_MIN_DENSITY

Default:0.0f

AL REVERB_MAX_DENSITY

Default:1.0f

AL REVERB DEFAULT DENSITY

Default: 1.0f

AL REVERB_MIN_DIFFUSION

Default:0.0f

AL REVERB_MAX_DIFFUSION

Default:1.0f

AL REVERB DEFAULT DIFFUSION

Default: 1.0f

AL REVERB_MIN_GAIN Default:0.0f
AL REVERB_MAX_GAIN Default:1.0f
AL REVERB_DEFAULT GAIN Default:0.32f
AL REVERB_MIN_GAINHF Default:0.0f

AL REVERB_MAX_GAINHF

Default: 1.0f

AL REVERB_DEFAULT_GAINHF

Default:0.89f

AL _REVERB_MIN DECAY_TIME

Default:0.1f

AL REVERB_MAX DECAY_TIME

Default:20.0f

AL REVERB_DEFAULT DECAY TIME

Default:1.49f

AL REVERB_MIN DECAY_HFRATIO

Default:0.1f

AL REVERB_MAX DECAY_HFRATIO

Default:2.0f

AL REVERB_DEFAULT DECAY_ HFRATIO

Default:0.83f

AL REVERB_MIN_REFLECTIONS_GAIN Default:0.0f
AL REVERB_MAX_ REFLECTIONS_GAIN Default:3.16f
AL REVERB_DEFAULT REFLECTIONS GAIN Default:0.05f
AL REVERB_MIN REFLECTIONS DELAY Default:0.0f
AL REVERB_MAX REFLECTIONS_DELAY Default:0.3f
AL REVERB_DEFAULT REFLECTIONS DELAY Default:0.007f
AL REVERB_MIN LATE REVERB_GAIN Default:0.0f

AL REVERB_MAX LATE REVERB_GAIN

Default:10.0f

AL REVERB_DEFAULT LATE_REVERB_GAIN

Default:1.26f

AL REVERB_MIN LATE REVERB_DELAY

Default:0.0f

AL REVERB_MAX_LATE REVERB DELAY

Default:0.1f

AL REVERB_DEFAULT LATE REVERB_DELAY

Default:0.011f




AL REVERB_MIN_AIR_ABSORPTION GAINHF Default:0.892f
AL REVERB_MAX_AIR_ABSORPTION_GAINHF Default:1.0f
AL REVERB_DEFAULT AIR_ABSORPTION GAINHF Default:0.994f
AL REVERB_MIN ROOM_ROLLOFF_FACTOR Default:0.0f
AL REVERB_MAX ROOM_ROLLOFF_FACTOR Default:10.0f
AL REVERB_DEFAULT _ROOM_ROLLOFF_FACTOR Default:0.0f

AL REVERB_MIN DECAY_HFLIMIT

Default:AL_FALSE

AL REVERB_MAX DECAY_HFLIMIT

Default:AL_ TRUE

AL REVERB_DEFAULT DECAY HFLIMIT

Default:AL_ TRUE

AL chorus effect parameter

AL_CHORUS_MIN_WAVEFORM Default:0
AL _CHORUS MAX_WAVEFORM Default:1
AL _CHORUS_DEFAULT WAVEFORM Default:1
AL_CHORUS_WAVEFORM_SINUSOID Default:0
AL_CHORUS_WAVEFORM_TRIANGLE Default:1

AL _CHORUS_MIN_PHASE

Default:(-180)

AL CHORUS MAX PHASE

Default: 180

AL _CHORUS _DEFAULT PHASE

Default:90

AL_CHORUS MIN RATE

Default:0.0f

AL_CHORUS_MAX_RATE

Default:10.0f

AL CHORUS DEFAULT RATE

Default:1.1f

AL _CHORUS_MIN_DEPTH

Default:0.0f

AL_CHORUS_MAX_DEPTH

Default:1.0f

AL CHORUS DEFAULT DEPTH

Default:0.1f

AL _CHORUS _MIN_FEEDBACK

Default:(-1.0f)

AL CHORUS MAX FEEDBACK

Default: 1.0f

AL _CHORUS_DEFAULT FEEDBACK Default:0.25f
AL _CHORUS_MIN DELAY Default:0.0f
AL_CHORUS_MAX_DELAY Default:0.016f
AL_CHORUS_DEFAULT DELAY Default:0.016f
AL distortion effect parameter

AL _DISTORTION MIN_EDGE Default:0.0f
AL_DISTORTION_MAX_EDGE Default:1.0f
AL _DISTORTION DEFAULT EDGE Default:0.2f

AL _DISTORTION_MIN_GAIN

| Default:0.01f




AL DISTORTION _MAX GAIN

Default: 1.0f

AL _DISTORTION DEFAULT GAIN

Default:0.05f

AL _DISTORTION_MIN_LOWPASS_CUTOFF

Default:80.0f

AL _DISTORTION MAX LOWPASS CUTOFF Default:24000.0f
AL DISTORTION DEFAULT LOWPASS_CUTOFF Default:8000.0f
AL DISTORTION MIN EQCENTER Default:80.0f

AL DISTORTION _MAX_EQCENTER Default:24000.0f
AL DISTORTION DEFAULT EQCENTER Default:3600.0f

AL DISTORTION_MIN _EQBANDWIDTH

Default:80.0f

AL DISTORTION MAX EQBANDWIDTH Default:24000.0f
AL _DISTORTION DEFAULT EQBANDWIDTH Default:3600.0f
AL echo effect parameter

AL ECHO MIN DELAY Default:0.0f
AL_ECHO MAX DELAY Default:0.207f

AL_ECHO DEFAULT DELAY

Default:0.1f

AL_ECHO _MIN_LRDELAY

Default:0.0f

AL ECHO MAX_LRDELAY

Default:0.404f

AL ECHO DEFAULT LRDELAY

Default:0.1f

AL ECHO_MIN_DAMPING

Default:0.0f

AL_ECHO MAX_DAMPING

Default:0.99f

AL ECHO DEFAULT DAMPING

Default:0.5f

AL _ECHO_MIN_FEEDBACK

Default:0.0f

AL _ECHO MAX_FEEDBACK

Default: 1.0f

AL_ECHO DEFAULT FEEDBACK

Default:0.5f

AL _ECHO_MIN_SPREAD

Default:(-1.0f)

AL ECHO MAX_SPREAD

Default: 1.0f

AL _ECHO DEFAULT SPREAD

Default:(-1.0f)

AL Flanger effect parameter

AL FLANGER_MIN_WAVEFORM Default:0
AL FLANGER_MAX_WAVEFORM Default:1
AL FLANGER DEFAULT WAVEFORM Default:1
AL FLANGER_WAVEFORM_SINUSOID Default:0
AL FLANGER_WAVEFORM_TRIANGLE Default:1

AL FLANGER MIN_PHASE

Default:(-180)

AL FLANGER_MAX_PHASE

Default:180

AL FLANGER DEFAULT PHASE

Default:0




AL FLANGER_MIN_RATE

Default:0.0f

AL FLANGER MAX_RATE

Default:10.0f

AL FLANGER_DEFAULT RATE

Default:0.27f

AL FLANGER MIN_DEPTH

Default:0.0f

AL FLANGER_MAX_DEPTH

Default:1.0f

AL FLANGER DEFAULT DEPTH

Default: 1.0f

AL FLANGER MIN FEEDBACK

Default:(-1.0f)

AL FLANGER MAX FEEDBACK

Default: 1.0f

AL _FLANGER_DEFAULT FEEDBACK

Default:(-0.5f)

AL FLANGER _MIN DELAY Default:0.0f
AL _FLANGER_MAX_DELAY Default:0.004f
AL FLANGER DEFAULT DELAY Default:0.002f
AL frequency shifter effect parameter

AL FREQUENCY_ SHIFTER MIN FREQUENCY Default:0.0f
AL _FREQUENCY_ SHIFTER MAX_ FREQUENCY Default:24000.0f
AL FREQUENCY SHIFTER DEFAULT FREQUENCY Default:0.0f
AL FREQUENCY SHIFTER MIN LEFT DIRECTION Default:0

AL FREQUENCY_ SHIFTER MAX_ LEFT DIRECTION Default:2
AL_FREQUENCY_SHIFTER DEFAULT LEFT DIRECTION Default:0

AL _FREQUENCY_SHIFTER MIN RIGHT DIRECTION Default:0

AL FREQUENCY SHIFTER MAX RIGHT DIRECTION Default:2

AL _FREQUENCY_ SHIFTER DEFAULT RIGHT DIRECTION Default:0

AL _FREQUENCY_SHIFTER DIRECTION DOWN Default:0

AL _FREQUENCY_SHIFTER DIRECTION UP Default:1

AL FREQUENCY SHIFTER DIRECTION OFF Default:2

AL vocal morphed effect parameter

AL_VOCAL _MORPHER_MIN PHONEMEA Default:0

AL VOCAL MORPHER MAX PHONEMEA Default:29
AL_VOCAL_MORPHER DEFAULT PHONEMEA Default:0

AL _VOCAL_MORPHER_MIN_PHONEMEA COARSE_TUNING

Default:(-24)

AL VOCAL MORPHER_MAX PHONEMEA COARSE_TUNING Default:24
AL _VOCAL MORPHER_DEFAULT PHONEMEA COARSE_TUNING Default:0
AL _VOCAL MORPHER_MIN_PHONEMEB Default:0
AL VOCAL_MORPHER_MAX PHONEMEB Default:29

AL_VOCAL_MORPHER_DEFAULT PHONEMEB

Default: 10




AL VOCAL_MORPHER_PHONEME_A

Default:0

AL_VOCAL_MORPHER_PHONEME E Default: 1
AL VOCAL_MORPHER_PHONEME I Default:2
AL_VOCAL_MORPHER_PHONEME_O Default:3
AL_VOCAL_MORPHER_PHONEME_U Default:4
AL VOCAL MORPHER_PHONEME_AA Default:5
AL _VOCAL_MORPHER_PHONEME_AE Default:6
AL VOCAL MORPHER PHONEME AH Default:7
AL_VOCAL MORPHER_PHONEME_AO Default:8
AL VOCAL MORPHER_PHONEME_EH Default:9
AL VOCAL MORPHER_PHONEME_ER Default: 10
AL VOCAL MORPHER_PHONEME IH Default:11
AL VOCAL MORPHER_PHONEME IY Default:12
AL _VOCAL MORPHER_PHONEME_UH Default:13
AL VOCAL MORPHER_PHONEME_UW Default: 14
AL_VOCAL_MORPHER_PHONEME B Default:15
AL VOCAL_MORPHER_PHONEME D Default:16
AL VOCAL_MORPHER_PHONEME _F Default:17
AL_VOCAL_MORPHER_PHONEME_G Default:18
AL VOCAL_MORPHER_PHONEME J Default:19
AL_VOCAL_MORPHER_PHONEME_K Default:20
AL _VOCAL_MORPHER_PHONEME L Default:21
AL _VOCAL_MORPHER_PHONEME M Default:22
AL_VOCAL_MORPHER_PHONEME N Default:23
AL VOCAL_MORPHER_PHONEME_P Default:24
AL_VOCAL_MORPHER_PHONEME R Default:25
AL _VOCAL_MORPHER_PHONEME §S Default:26
AL_VOCAL_MORPHER_PHONEME T Default:27
AL VOCAL_MORPHER_PHONEME_V Default:28
AL_VOCAL_MORPHER_PHONEME Z Default:29

AL VOCAL MORPHER MIN PHONEMEB COARSE TUNING

Default:(-24)

AL VOCAL MORPHER_MAX PHONEMEB_COARSE_TUNING Default:24
AL VOCAL_MORPHER_DEFAULT PHONEMEB_COARSE_TUNING Default:0
AL VOCAL_MORPHER_MIN_WAVEFORM Default:0
AL _VOCAL_MORPHER_MAX WAVEFORM Default:2
AL _VOCAL MORPHER_DEFAULT WAVEFORM Default:0
AL _VOCAL MORPHER_WAVEFORM_SINUSOID Default:0
AL VOCAL MORPHER_WAVEFORM_TRIANGLE Default:1
AL _VOCAL _MORPHER_WAVEFORM_SAWTOOTH Default:2
AL VOCAL_MORPHER_MIN RATE Default:0.0f

AL _VOCAL MORPHER_MAX_ RATE

Default:10.0f

AL VOCAL_MORPHER_DEFAULT RATE

Default:1.41f

AL pitch shifter effect parameter




AL PITCH SHIFTER MIN COARSE TUNE

Default:(-12)

AL PITCH_SHIFTER_MAX_COARSE_TUNE

Default:12

AL PITCH SHIFTER DEFAULT COARSE TUNE

Default: 12

AL PITCH_SHIFTER_MIN_FINE_TUNE

Default:(-50)

AL _PITCH_SHIFTER_MAX_FINE TUNE Default:50

AL PITCH_SHIFTER DEFAULT FINE TUNE Default:0

AL ring modulator effect parameter

AL _RING MODULATOR_MIN FREQUENCY Default:0.0f
AL_RING_MODULATOR_MAX_FREQUENCY Default:8000.0f
AL _RING MODULATOR_DEFAULT FREQUENCY Default:440.0f
AL RING MODULATOR MIN HIGHPASS CUTOFF Default:0.0f

AL RING MODULATOR_MAX_HIGHPASS CUTOFF Default:24000.0f
AL _RING_ MODULATOR_DEFAULT HIGHPASS_CUTOFF Default:800.0f
AL_RING_ MODULATOR_MIN_WAVEFORM Default:0

AL RING MODULATOR_MAX_ WAVEFORM Default:2

AL _RING_ MODULATOR_DEFAULT WAVEFORM Default:0

AL _RING MODULATOR_SINUSOID Default:0

AL _RING_ MODULATOR_SAWTOOTH Default:1

AL _RING MODULATOR_SQUARE Default:2

AL Autowah effect parameter

AL_AUTOWAH_MIN_ATTACK_TIME Default:0.0001f
AL_AUTOWAH_MAX_ATTACK_TIME Default:1.0f
AL_AUTOWAH _DEFAULT ATTACK_TIME Default:0.06f
AL _AUTOWAH_MIN RELEASE TIME Default:0.0001f
AL _AUTOWAH_MAX_RELEASE TIME Default:1.0f
AL_AUTOWAH _DEFAULT RELEASE TIME Default:0.06f
AL_AUTOWAH_MIN_RESONANCE Default:2.0f

AL AUTOWAH_MAX_RESONANCE

Default:1000.0f

AL AUTOWAH DEFAULT RESONANCE

Default:1000.0f

AL _AUTOWAH_MIN PEAK_GAIN

Default:0.00003f

AL AUTOWAH_MAX PEAK_GAIN

Default:31621.0f

AL _AUTOWAH_DEFAULT PEAK_GAIN

Default:11.22f

AL compressor effect parameter

AL COMPRESSOR MIN ONOFF Default:0
AL COMPRESSOR MAX ONOFF Default:1
AL COMPRESSOR DEFAULT ONOFF Default:1

AL equalizer effect parameter




AL EQUALIZER MIN_LOW_GAIN

Default:0.126f

AL_EQUALIZER_ MAX_LOW_GAIN

Default:7.943f

AL_EQUALIZER DEFAULT LOW_GAIN

Default: 1.0f

AL EQUALIZER MIN LOW_CUTOFF Default:50.0f
AL EQUALIZER MAX LOW_CUTOFF Default:800.0f
AL EQUALIZER DEFAULT LOW_CUTOFF Default:200.0f

AL _EQUALIZER_MIN _MIDI_GAIN

Default:0.126f

AL EQUALIZER_ MAX_MID1_GAIN

Default:7.943f

AL EQUALIZER DEFAULT MIDI1 GAIN

Default: 1.0f

AL EQUALIZER MIN MID! CENTER Default:200.0f
AL EQUALIZER MAX MIDI1 CENTER Default:3000.0f
AL EQUALIZER DEFAULT MID! CENTER Default:500.0f
AL EQUALIZER MIN MID! WIDTH Default:0.01f

AL_EQUALIZER_ MAX_MID1_WIDTH

Default: 1.0f

AL _EQUALIZER_DEFAULT MIDI_WIDTH

Default:1.0f

AL _EQUALIZER_MIN_MID2_GAIN

Default:0.126f

AL EQUALIZER_ MAX_MID2_GAIN

Default:7.943f

AL _EQUALIZER_DEFAULT MID2 GAIN

Default:1.0f

AL _EQUALIZER_MIN_MID2_CENTER

Default:1000.0f

AL _EQUALIZER_ MAX_MID2_CENTER

Default:8000.0f

AL EQUALIZER DEFAULT MID2 CENTER

Default:3000.0f

AL _EQUALIZER_MIN_MID2_ WIDTH

Default:0.01f

AL _EQUALIZER_MAX_MID2_WIDTH

Default:1.0f

AL _EQUALIZER_DEFAULT MID2 WIDTH

Default:1.0f

AL _EQUALIZER_MIN_HIGH_GAIN

Default:0.126f

AL EQUALIZER MAX_HIGH_GAIN

Default:7.943f

AL _EQUALIZER_DEFAULT_ HIGH_GAIN

Default:1.0f

AL _EQUALIZER_MIN_HIGH_CUTOFF Default:4000.0f
AL _EQUALIZER MAX HIGH CUTOFF Default:16000.0f
AL EQUALIZER DEFAULT HIGH CUTOFF Default:6000.0f
Source parameter value definitions

AL _MIN_AIR_ABSORPTION FACTOR Default:0.0f
AL_MAX_AIR_ABSORPTION FACTOR Default:10.0f
AL DEFAULT AIR_ABSORPTION FACTOR Default:0.0f
AL_MIN_ROOM_ROLLOFF_FACTOR Default:0.0f

AL MAX_ROOM_ROLLOFF_FACTOR

Default:10.0f




AL DEFAULT ROOM_ ROLLOFF FACTOR

Default:0.0f

AL MIN_CONE_OUTER_GAINHF

Default:0.0f

AL _MAX_CONE_OUTER_GAINHF

Default:1.0f

AL DEFAULT CONE_OUTER_GAINHF

Default:1.0f

AL MIN DIRECT FILTER_GAINHF_AUTO

Default:AL_FALSE

AL_MAX_DIRECT FILTER_GAINHF_AUTO

Default:AL_TRUE

AL DEFAULT DIRECT FILTER GAINHF _AUTO

Default:AL_ TRUE

AL MIN_AUXILIARY SEND FILTER_GAIN_AUTO

Default:AL_FALSE

AL MAX_AUXILIARY SEND FILTER GAIN _AUTO

Default:AL_ TRUE

AL DEFAULT AUXILIARY SEND FILTER GAIN_AUTO

Default:AL_ TRUE

AL MIN AUXILIARY SEND FILTER GAINHF AUTO

Default:AL_FALSE

AL _MAX_AUXILIARY SEND FILTER_GAINHF_AUTO

Default:AL_ TRUE

AL DEFAULT AUXILIARY SEND FILTER GAINHF AUTO

Default:AL_ TRUE

Listener parameter value definitions

AL MIN_METERS_PER_UNIT

Default:FLT MIN

AL MAX_METERS_PER_UNIT

Default:FLT MAX

AL DEFAULT METERS_PER_UNIT

Default:1.0f




MINAKAZ 4.1: ALUT Functions list

Initialization / Exit Functions

alutlnit

Apywonoinon tipdv yia v fipiodnkn ALUT
Ko onpovpyia evog tpéyovrog OpenAL context
vwo To default device .

alutlnitWithoutContext

Apykomoinon Tnov yia v Biiodnkn ALUT.

Agv ompovpyel kovéva tpéyov OpenAL context

yw to default device. 'Etol avto mpémel va yivel
pécm twv cuvndiouévov ALC kincewv

alutExit

Kieiowo g PipAodnkng ALUT. Avtd kheiver
omotadnmote OpenAL device / context £yovv
onuovpynOet pe v alutlni (aALAG Oyt avTd TOL M
EPAPLOYN ONUOVPYNOE LE TNV YPNOLULOTOINGT
™™g ALC).

Error Functions

alutGetError

Avaktd ko exkabapilel Tnv emkpatovoa
katdotoon AdBovg ALUT.

alutGetErrorString

Emotpépet Eva pivopa ceaApnatog, EXovtag mg
dedopévo éva Kmdtka opdApatog (alutGetError)

Sound Sample File Loading Functions

alutCreateBufferFromFile

Doptaver éva apyeio Nyov og Evav OpenAL buffer
(Tpocwpivi) amobKeELOT GTOXEIV - EVOLALLEST
Hvijpm)

alutCreateBufferFromFileImage

doptmdvel in-memory apyeio Nyov oe Evav
OpenAL buffer

alutCreateBufferHelloWorld

Anuovpyet éva buffer pe éva nyov
'Hello, world!'

alutCreateBufferWaveform

Anpovpyet évav buffer pe évav mivoka
KULLOTOLLOPPADV

alutLoadMemoryFromFile

doptavel Eva apyeio MYoLv LEGH GTO
OpenAL-like data

alutLoadMemoryFromFileImage

Metatpénel o in-memory apyeio 1YoV o€
OpenAL- like data.

alutLoadMemoryHelloWorld

doptaiver to 'Hello, world!" o péosa oto
OpenAL - like data

alutLoadMemoryWaveform

Doptdvel TV TVOKE KOLOTOLOPPDOV LEGO GTO
OpenAL - like data

alutGetMIMETypes

[Mopéyetl o AMota e Toug TopeYOUEVOLS
audio MIME types.




WAV loaders og améovpon: [a
ALUT 0.x.x,n ALUT:

TNV TPOG T0 ToW-cLUPATOTNTA HE TIG EKOOGELS

Ddoptmvel Evo wav 1o o€ Evav

alutLoadWAVFile OpenAL buffer

doptdvel in-memory wav 1o o€ £vav
alutLoadWAVMemory OpenAL buffer.
alutUnloadWAV Eepoptavel évo. wav apyeio yov and tov buffer.

Version Checking Functions

alutGetMajorVersion

Emotpéopet Tov ap1Buo éxdoone ALUT major.

alutGetMinorVersion

Emotpéeet Tov apBud éxdoong ALUT Minor.

Sleeping Functions

alutSleep

ZTOUOTAEL TNV EQOPHOYN Y10 EVAV OEGOUEVO
aplOpUd SELTEPOAETTMOV.

MINAKAZ 4.2 ALUT Define Values

Error Values

ALUT ERROR NO ERROR

Kovéva ALUT AdBog dev Ppébnie

ALUT_ERROR_OUT OF MEMORY

H pviun dev emapket.

ALUT ERROR INVALID ENUM

AoBNKe pa dkopn Tiun enum.
Axvpn mapauetpog (bad enum).

ALUT ERROR INVALID VALUE

Ao6ONKe pa dxopn T .

ALUT_ERROR_INVALID OPERATION

H Aettovpyia eivon dxopn oty
emkporovoa katdotoon ALUT.

ALUT ERROR NO CURRENT CONTEXT

Agv vrapyetl kavéva tpéxov AL
context.

Ympée om éva AdBog AL katd

ALUT_ERROR_AL _ERROR_ON_ENTRY NV €100Y®OYT GE L Agttovpyia
ALUT.
Ymp&e non éva AaBog ALC katd
ALUT_ERROR_ALC_ERROR_ON_ENTRY NV ELGOYOYY| GE [aL Agttovpyiol
ALUT.

ALUT_ERROR_OPEN_DEVICE

Ympée éva AdBog Katd to
dvorypa evog ALC device

ALUT ERROR CLOSE DEVICE

Ympée éva AdBog Katd to
Kieioywo evog ALC device

ALUT ERROR CREATE CONTEXT

Ympée éva AaBog katd v
onuovpyia evog ALC context .

ALUT ERROR MAKE CONTEXT CURRENT

Agv pmopel va tebet éva context
oG 10 TpEYov ALC context .

ALUT_ERROR_DESTROY_ CONTEXT

Ymp&e éva AaBog Katd v
katootpoer) tov ALC context

ALUT_ERROR_GEN_BUFFERS

Ympée éva AaBog otnv
onuovpyia evog AL buffer




ALUT_ERROR_BUFFER_DATA

Ympée éva AaBog katd v
dlapKeln EICAYWYNG OTOLKEIDV
otov buffer AL

ALUT_ERROR_IO_ERROR

I/O error. ZvpPovievteite 10
eITno Yol TEPLGCOTEPES
AEMTOUEPELES

ALUT ERROR UNSUPPORTED FILE TYPE

Mn vrootpi&og TOmog apyeiov.

ALUT ERROR UNSUPPORTED FILE SUBTYPE

Mn vrrootpi&og emAoyn evog
QoG vrrokatnyopiog €vog Nom
YPNGLOTONUEVOL TOTTOV OPYELOVL

ALUT_ERROR_CORRUPT OR_TRUNCATED DATA

To apyeio Nyov €xet aAdolwbel 1
€xel mepucomnet

Waveforms (Xpfiony pe alutCreateBufferWaveform)

ALUT WAVEFORM SINE

Emutpendpevog - dtobéc110g TOTOG
KUHOTOHOPPNG

ALUT_WAVEFORM_SQUARE

Emtpenopevog - o1abécipoc tomog
KOHLOTOUOPPNG

ALUT _WAVEFORM_SAWTOOTH

Emtpenopevog - o10bécipoc tomog
KOHLOTOUOPPNG

ALUT_WAVEFORM_WHITENOISE

Emtpenopevog - o1abécipoc tomog
KOHLOTOUOPPNG

ALUT_WAVEFORM_IMPULSE

Emtpenopevog - o1abécipoc tHmog
KOHLOTOUOPPNG

Loader Types(Xpnion pe alutGetMIMETypes)

ALUT LOADER BUFFER

I"a tovg loaders mov emaTpéPouvv
ta apyela yov og évav OpenAL
buffer, m.y.
alutCreateBufferFromFile kot
alutCreateBufferFromFileImage

ALUT LOADER MEMORY

I"a tovg loaders mov emoTpépovv
TO, ApYELR YOV GE Lo TPOCPATO
SlTfE eV TEPLOYN UVIAUNG, TT.X.
alutLoadMemoryFromFile kot
alutLoadMemoryFromFilelmage
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ITAPAPTHMA 2 Development Platform- Compiler & IDE, Eykatdoraocn
evog API

210 TopapTNUO ALTO TEPLYPAPOVTAL, Lo TPOS Prpa, OAES Ol AMOPOITNTES EVEPYELEC,
MOOTE VO €YKATACTOOOVV COCTA KOl Vo €ival £TOLUO Yo LETAYADTTION dVO ol TO O
yvootd mepipaiiovia mpoypappaticpov Eclipse( C\C++) wor Visual studio(C++).
Eniong divovtan ot amapaitnreg mAnpogopieg yio mwg pmopei va evoopatmdet éva API
oe éva IDE (Integrated Development Environment —olokinpwuévo — mepiffoiiov
avartocng), &xoviag mg mapadetypo to API OpenAL, pog kot amotedel to kOplo
avTIKEIUEVO NG ovykekpluévng mruylokng. H mieioyneio tov APl umopodv  va
evoopatmbovv og éva IDE pe tov id10 akpipdg tpomo.

Oleg o1 gvépyeleg mOL TEPLYPAPOVIOL GTO TAPOV TOPAPTNUO OVOPEPOVTOL GTO
Aertovpyikd cvoTH TV windows.

1. Eykataostacn oto mepipariov tov Eclipse

To Eclipse avantdicoetor amd g HeYEAN KOwOTNnTo, TPOYPOUUOTIOTOV. ATOoTEAEITON
amd éva peydho aplBpd epyoieiov avamtvéng, dwyeipong, frameworks x.o.., wov
AVATTUGOOVTOL aVEEAPTNTA Omd LTOONAdES TNG KowvotnTag. Elvan éva Open Source IDE
OV TTOPEYETOL EVIEADG OWPEAV. 43

Avt ) otrypn davépovro Eeywpiotd IDE yuo mpoypappatiopd e morhég YAMGGEC,
evd vmapyel Ko dvvatotnra ypnong evog  kevipwov IDE (Eclipse Classic), mov va
apéxel OAo To. epyareia avanTuENng Kol 08 OAEC TNG YADGGEG TPOYPOUUUATIGHOD, TOL
mapEyovtor amd v Kowdtnto tov Eclipse. ¢;

{clipse

Ewéva 1 To Loydtumo tov Eclipse

Avt ™ oTtypn vdpyovv S0 EMA0YEG Yo TNV gykatdotacn Tov eclipse og C\C++:
Q H npdt emroyn eivon n eykatdotact tov maxétov Eclipse IDE for C/C++
\ = Developers mov £xet mpoeykateotnuévo 1o C/C++ Development. ¢;

H dgbtepn emhoyn eivon 1 eykatdotaon tov mokétov Eclipse Classic, 6mov péow
‘ update pmopovpe va eykatacticovpe to C/C++ Development Tooling (CDT). 4

Kot ta 600 mapéyovrar ot dievbovvon: http://www.eclipse.org/downloads/ (ITpdoPacn:
10 OxtwPBpiov 2006)
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Metd v emhoyn tov Tak€Tov lvan emiong amapaitnto va eykatactabel to Java 5
runtime environment (JRE) amnd tv Swevbvvon: http://java.sun.com/. H Java eivan
amopaitnTn aKkopo kol av dgv BEhovue va epyactoOue o€ TepBAALOV java, UG Kol TO
Eclipse givat é£0AL0KANPOL YPOUUEVO GE java. 4

2mv mepintoon mov emiégovpe 1o Eclipse Classic Tpémnet va €yKaTaGTGOVLE TO
C/C++ Development Tooling (CDT), to omoio ivat éva gpyaieio mov emtpénel v
avantuén kmdiko og C/C ++ ypnoonoiwvrag 1o Eclipse. .64

Bruata eykatdotaong tov CDT: Help -> Software Updates -> Find and Install.
Emiéyovpue "Search for New Features to Install" xon kévoope click kot ota dvo "Callisto
Discovery Site" xoi "The Eclipse Project Updates". Emiéyooue "Update Site Mirror" ko
gykatabiotovpe omotodnmote update ywa to Eclipse ko énerta eykabiotodpue "C and C++
Development" (CDT) an6 v meproyr Callisto Discovery site. 4364

[TapdAinia, vapyovv kot 0dnyiec mov umopel Kaveic vo akoAovbnoet, pe Pdon ta
fuota amd 1o video mov Ppioketor ot devBvvon: htip://mirror.yoxos-eclipse-
distribution.de/eclipse.org/technology/phoenix/demos/install-cdt/callisto-cdt. html
(ITpéoPaon : 10 OxtwpPpiov 2006)

To Eclipse pe CDT Tooling kot to Eclipse IDE for C/C++ Developers dev €xovv
TPOEYKATESTNUEVO Evay petaylmttiot g C/C++ ko €11 ypetdletan va eykataotadel
évag eCapyng. To GCC elvar pio amd TIg TPOTEWVOUEVES EMAOYEC. AVTO onpaivel OTL
npénel vo eykataotioovpe 10 GCC kot va T0 KATOoTGOVUE SBEGIH0 GTOVG TOPOLG
TOV GLGTHHOTOC Hog (system path). 6364

Ewova 2 To Aoyotumo tov GCC

['a v gykatdotaon tov GCC €yovpe TPELG EMAOYES :

H npot emroyn elvar 1o Cygwin (GCC version 3.4.4), mov peta@pdlet
amhd Oleg TG KANoel tov ocvotnuatog Unix o€ KAGES GLOTHUOTOS
windows, emtpémoviag €161 6 O A Ta. Tpoypaupato Unix va tpéyovv ota
windows e TIC ELAYIOTES OMOLTIGELS. 64,65

) H dgvtepn emoyn eivar 10 MinGW (GCC version 3.4.5). To MinGW
MmGW elvar o ovAroyn amd Linux development tools (6mw¢ compilers kot
header files), mov mepthappdavel kar GCC yia ta windows. 6765




H 1tpitm emiroyn eivor GecWinBinaries (gecc version 4.1.2).To
GceeWinBinaries GCC mepiéyet évav yprpyopo installer tov GCC 4.1.2 ywa ta
Windows. Eivar po avemionun éxdoomn, mov dev mpowbeitar omd Tto
npdypappo MinGW. Ot vrevBuvol yia v avantuén tov MinGW Bewpoiv
611 10 GCC 4.x dev givor £Tolpo yia o emionpn €K000MN.

1.1 Eclipse CDT & Cygwin (GCC Version 3.4.4)

To Cygwin Bpioketanr ot devbuvon: http.//www.cygwin.com/setup.exe (IpdécPaon:10
OxtwBpiov 2006). Extedovpe 10 mpdypoppa eykatdotaons Cygwin kot Kotd nv
gykatdotaon emAaéyovpe Tig emaoyég GCC and v katnyopio development category 1
UTOPOVLLE VO, EYKATAGTNGOVE Kot aALd development tools. g4

MoMc olokAnpwbei | eykatdotaon, tpocétovpe to Cygwin 61OV KATdAoyo TOpmV
Tov ovoTiuatog poc. Ovolaotikd mpémel va dnuovpynocovue €va system path yio 1o
Cygwin, GoTe vo Lmopel va To Ppel OTOLONTOTE EPOPLOYT UTOPEL VOL TO YPNCLOTOGEL
(Start->Settings->Control panel->System->Advanced->Environment variables->Path).
Click Edit ka1 mpocOéote ,c:\cygwin\bin g

Edit System Variable 7=

Mariable name: | Path

Wariable walue: | FilestQuickTimel DT Sywsbem! ; s

Ewéva 3 IIpocHnkn tov Cygwin ota system path Tov vmoAoyioT)

e mepintmon mov &yovpe NN avolktd to eclipse mpémel va yivel emavekkivnon,
wote va evnuepmBel To GVOTNUE oG [LE TOVG VEOLG TOPOVE GLOTNUATOC. MTopolpe va
eléyEovpe av épovpe eykataotiost cwotd to Cygwin ond 1o Start Menu -> Run,
TANKTPOAOYDVTOS TNV EVIOAN gcc —v Kol Tat®dvtog enter. Av €xel  yivel ocmotd M
gykotaotaon o Tpénel va mhpovpe KAmoleg TANpoopieg €kdoong (Version 3.4.4). Av
T0 omotéleopo elvar ‘mot recognized as an internal or external command’, mpémel va
eléyEovpe av Eyovpe SNAMOGEL TNV CWGTY S1OPOUT| GTOVG TOPOVG GLGTHILOTOG. 67




1.2 Eclipse CDT & MinGW (GCC Version 3.4.5)

[Tepimov v 1010 dadikacio tov Cygwin, akoAovBovue kot yioo to MinGW. To
MinGW Toolbox Bpicketon ot drevbuvvon:
hitp.//kent.dl.sourceforge.net/sourceforge/ogre/MinGW _Toolbox Setup wrl.exe
(ITpéoPaocn: 10 OktwPpiov 2006)

Extelovpe to mpoypoappa MinGW Toolbox — Setup ywpic xopio amoAidtwg
tpomomoinotn. MOAg olokAnpwbel m eykatdotaom, mpocsOétovpe o MinGW otov
KOTAAOYO TOP®V TOV GLOTNUATOG MaG. (Start->Settings->Control panel->System->
Advanced -> Environment variables -> Path).Click Edit ot mwpocBétovue
se:\mingw\bin g4 65

Eniong npénel va eykataoctioovpe 10 MSYS yia va vdpyel mpocPacn oTig eVIOAES
Linux-style. To MSYS e&ivor dwbéoywo ommv  axdilovdn devBuvon:
hitp://prdownloads.sf.net/mingw/MSYS-1.0.10.exe?download (IlpdécPacn: 10 OxtoPpiov
2006). Katd v eykatdortaon Oa pog {ntndel va vrodei&ovpe mov ivar 1o MinGW 6mtov
onAdvoope c:\mingw. Metd to TEAOG TNG €YKOTACTOONG TPEMEL VO, ONAMOCOVE KOl TO
MSYS otovg ndépovg cvuothipatog émov tpocOétovpe [ c:\msys\bin g

Ye mepintmon mov &yovpe NON oavolktd to eclipse mpémet va yivel emavekkivnon,
wote va evnuepwbel To cHOTNUE PaG LE TOVG VEOUS TOPOVS GLOTHLATOS. MTopovE Vo
eléyEovpe av €yovpe eykotaotioslt cwotd to MinGW and to Start Menu -> Run
TANKTPOAOYMOVTOC TNV EVIOA| gcc —v Kol TOTOVTag enter. Av €xel yivel cmotd 1
gykataotaon o Tpémel va mhpovpe KAmoleg TANpoopieg £kdoong (Version 3.4.5). Av
T0 omotéleopo elvar ‘mot recognized as an internal or external command’, mpémel va
eléyEovpe av Eyovpe SNAMOGEL TNV CWGTY S10OPOUT] GTOVG TOPOVG GLGTHILOTOG. 67

1.3 Eclipse CDT & GeecWinBinaries (GCC Version 4.1.2)

[Ipénel va emavaonueiwdetl 6Tt 10 GeeWinBinaries givor pio avemionun €kdoom, mov
dev mpowbeitar amd 1o mpdypapupo MinGW. Ot veehBovot yio v avarntvén tov MinGW
Bempovv 011 10 GCC 4.x dev elvarl €too ywo pa enionun éxdoon. Emouévaog oty
nepintwon mov eMALEOVUE TO GCLYKEKPUYEVO TOKETO TPEMEL VO EIHOOTE 1d100TEPQ
TPOGEKTIKOL, MG KOl TUYXOV TPOPANUOTO TOV UTOPEl VO TAPOVCIHCTOVV UTOPEl vo
opeilovtal 6To YEYOVAS aVTO. 6

To GeeWinBinaries eivot di00éoyo ot dievbuvon:
http://www.develer.com/~rasky/gcc-4.1.2-mingw-setup.exe
(ITpéoPaocn: 10 OxtwPpiov 2006)

Extedovpe 1o mpoypappa eykatdotaons GecWinBinaries Kot 0tTav  H@avicTel 1
kaptéla emAoydv emAéyovue: “Add GCC to your system is PATH”.

Metd 10 TEAOC TNG €YKATACTAONG TPEMEL VO, akolovOnocovpe axpPdg v il
dwdkacio mov avagépovpe oto vmokepdroo 1.2 Eclipse CDT & MinGW (GCC
Version 3.4.5). Anladn eykatdotacn tov MSYS, dNAmon 6Ttovg mOpove GLGTILOTOS
tov MSYS kot e€€taom Yo TNV 0OOTY £YKATACTOCT HEGH TNG EVIOANG gcc —V, Omov
€0 Ba mpémel va eppaviotel ) mAnpoeopia ékdoone (GCC Version 4.1.2.).
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1.4 Anpioupyia évag véou C/C++ project

INa 10 xeparaio avtd emréEape to IDE Eclipse Classic, eneidn n dwdikacio givorl
Myo mwo mepimiokm. Ze yevikég ypoappés kot oto 0vo IDE Eclipse Classic kot
Eclipse IDE for C/C++ Developers ot dwdikacieg mov meprypdeovpe  givorl
TOLVOLLOLOTUTLEG.

Apyikad mpémel va dnuovpyncovpe  éva véo Project oto Eclipse File -> New -> C
Project ->Managed make C project -> next xou vo. emAEEOLHE Eva VEO GVOLOL Y10l TO
Project, next-> finish. EmAéyovpe éva project name, v €kdoon tov GCC mov 6Oa
ypnooromoovpe (m.y. MinGW GCC), tov tHmo tov project mov Ho dNUIOLPYNCOVLUE
(m.x Empty project) kot emAéyovpe finish, Onwg mopovclaletal otV eOVa 4. g 6

ECIC+ - Eclipse SDK
#-8 Edit Refactor Navigate Search Project Run Windo
B Praject

C Project . A

—_— Create C project of selected bype
AlE4ShiftHy

Open File.. C++ Project
o rﬁ' Praject... Project name: | Hellokest
. Convert b a Use defaulk location
' ChS ﬁfSource Folder | Location | T Documents Browse
jave fs.. @ Folder Praoject types: Toolchain:
_c‘f Source File [=-[= Executable MinGYW GCC

@ Hello World C++ Project

o) :
h{ Header File
| = @ Hello World ANST C Project

Mave, j File e Empty Project
@f Class (2= Shared Library
‘=% Skatic Library
L-:qj Other.., [# = Makefile project

Convert Line Delimitars Ta b T_,.._

Show project bypes and toolchains only iF they are supported on the platform

() < Back Mext = H Finish l[ Cancel J

Ewéva 4 Anpovpyia evog véov project.
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2NV CLVEXELD TPEMEL VO KAVOVUE [0l TPOTOTOINGT| OTIS WO0TNTEG TPOYPALLLATOG,
aveCapttomg tov mokétov GCC mov &yovpe emAééetl. Agéi click oto 6voua tov Project
ov dnUovpYNoae Kot emAéyovps Properties | Alt +Enter. Emidéyovpe C/C++ Build -
> Settings ka1 oty evotta GCC C Compiler -> Symbols €16ayovpe T0. TOPAKATO:
Defined Symbols (-D) yiwo. Debug ka1 Release ovtictotya, OT®G oivovtol omd Tov Tivoko
oL aKoAovBel. Aol cvurAnpaocovpe ta Defined Symbols emidéyovpue 10 ok, dote va
amofnKevTovV 01 pLOUIGELS LLOG. 65

DEBUG RELEASE
WIN32 WIN32
_WINDOWS _WINDOWS
_ DEBUG NDEBUG

Mivexoeg 1 GCC C Compiler Defined Symbols

Configuration: !Debug V! [Manage configurations

) Tool settings | S Build steps | Build artifact | lsib Binary parsers | € Error parsers |

=B GCC Assembler
: @ General

BB GCC C Compiler WINZZ
YWINDOWS

@ Preprocessar | s
=, . DEELIG
QiEesd Svrnbols _
(2 Directories
: @ Opimization
(% Debugging
: @ W arnings
(2 Miscellaneous Undefined symbals {-L1) E0 8 50
B MinGW © Linker
@ General
@ Libraries
R
S8 Miscellaneaus

(% shared Library Sett

Defined symbals (-0 4}-:] IE] %._] ‘1}

-

(L5

-

|
W

[Restu:ure Defaults ] [ Apply ]

[_ (0.4 ][ Zancel ]

Ewéva 5 GCC C Compiler Defined Symbols
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Eniéyoope 6e&i click oto 6vopa tov Project, New->Other.. -> C->Source file ko

onuovpyovpe Eva apyeio Kodka pe to ovoua tov emBopovpe (Ewkdva 6).

CpeEn in Mew Window

[=| Copy

[E Faste
¥ Delete

=

Rename

=g Import...
L7 Export...

lean Project
& | Refresh
Close Project

Build Configur ations
Make targets
Index

XEE Ctline
An outline is|

Corvert Ta,,.,

Run s

Debug As

Team

Compare \With

Restare From Local History, ..

Properties

Bt
o )| ) 1 roject...

| L File

Ctr|+|: l‘j FI:I|I:|EI’

ri+

|h| Header File
Delete

& New Source File

Create a new source file, C !
Source Folder; | hellotest | [ Browse, ., ]
Source File: | mnain. c |
'(:?_.' Finish ] [ Cancel

Ewoéva 6 Anpovpyio evog véov Source file

2NV GLVEYELD TANKTPOAOYOVUE £VOL ATTAO TOPAOETY O KOJIKA, GOV AVTO TOV POIVETOL

TOPOKATO:

#include <stdio.h>
int main (void) {

return 0;

}

printf ("Hello, world C!\n");

v

AmoOnkevovpe 1o opyeio (ctrl+s) kor tO
Eclipse 0a kdver avtopara build 1o apyeio.
console tov Eclipse mpénet va
epeaviotel éva punvopa cov avtd «Build
complete for project name. Time consumed.
625 ms. »
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2. Eykatdotaon oto mepifairov tng Microsoft Visual Express Edition

Kotapynv mpénet va avoaeépovpe Ott ot ekdooelg Express tov Visual studio
SlavEpovTon dmpedy, pe Lovadlk emPdpovvon €va user register, Tov TPEMEL VO KAVEL O
kdOe ypriotng. H mponyoduevn Express éxdoon tov Visual studio yio C++ amottovoe 5
frinato Katd TV €yKaTaoTaot, OCTE Vo gival Suvotr 1 Aettovpyios TOV HETAYAMTTIOTY.
[TAéov n Microsoft éxel amocvpel TIg GeAideC mOV avaBETavVE TIG 00N YieS EYKATACTOONG
yio 1o Visual studio Express 2005 kot dwovéper oe beta 2 to Visual Studio 2008
Express., o

i
Micrasoft

&
Visual Studio

Express Editions

Ewéva 7 To hoyotomo tov Visual studio

Y mepintmon mov emtBvpodpe T xpnomn g otabepng éxdoong Visual studio Express
2005 to 5 Prnuota mwov ypewdlovtar pmopovv vo BpeBovv oe avty T devbuvon:
http://www.codeproject.com/useritems/FreeVS2005Win32.asp (IIpdcPacn: 10 OktwpPpiov
2006).

2115 ovykekpluéveg odnyieg ypnong Ba ypnowomomoovpe to Visual Studio 2008
Express. IIpwv v eykotdotaon omolacdnimote €kdoong tov Visual studio mpémer va
eléyEovpe av eivan Mon eykateomuévo to NET Framework kol oe mepinmtwon mov dev
elvar eykateomuévo va 1o gykatactioovpe. Koald 6o ftav, emiong, vo eykoTosTGOVUE
kot To Microsoft Platform SDK, aveaptnra amd 1o av yperdleton yio tnv £kdoon Visual
studio mwov Ba ypnoyLomo covpE, LG Kol TEPEXEL Eva Leydro aplfud BiAodnkdv kot
evoopatopéva API, mov moAhég popéc etvar yprola axopa kot omd To TEPPAALOV TOV
Eclipse (011G Tepuntdoelg mTov glvat EQIKTA 1 XPNOT| TOVG).

To Visual Studio C++ 2008 Express Bpicketor otnv tomobecio:
http://msdn2.microsoft.com/en-us/express/future/bb421473.aspx
(ITpocPaocn: 10 OxtwpPpiov 2006)

Visual Studio 2008 Express Editions Beta 2

e R A P B et o .

Ewova 8 Visual Studio 2008 Express Editions Beta 2
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Aol olokAnpwbel N eykatdotact onpovpyodue éva véo project: File — New —
Project. — Win32 — Win32 console application, TAnktpoloyovue €va GVOUO Yl TO
project Kot otV cvveyeio matdue 10 ok(Eixovo 9).

B Visual C++ 2008 Express Edition

File | Edit  Miew Tools  Window  Help

i Mewy P 0 Project... Ctrl+shift+n

l CIpen b R il Chrl+-

Project From Existing Code, ..

=i ] B H,

Save All Ckrl+3hifE+5
=

Recent Files 3

Recent Projects k

Exit

New Project

Project bypes: Templates: ||
= 'u'i_sual C++ ¥isual Studio installed templates
LR
L Win3Z [2AWin32 Consale Application [Ewin3z Project
. General
My Templates
i 3earch Online Templates. ..
A project For creating a Win3Z2 console application |
Mame; | hellotest| |
Locakion; | CiiDocuments and SettingsiakinaGRiTa &yypapad pouivisual Studio 2008\Projects w | [ Browse, ., ]
Sojution Mame: | hellokest | [ create direckary for solution
L Ok J [ Cancel ]

Ewéva 9 Anpovpyia evog véov project.
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Ymv ovveyelo Oo eppoviotel éva Win32 Application Wizard mopdBvpo, Omov
emAéyovpe ok xor oty enduevn koptéia: ‘Console Application’, ‘Empty project’, ko
Té\0G, 10 finish(Ewova 10).

Win32 Application Wizard - hellotest

Welcome to the Win32 Application Wizard

Qverview These are the current project settings:

Application Settings = Canscle application
Click Finish From any window bo accept the current settings.

After wou create the project, see the project's readme. bxk file Far information
about the projeck Features and Files that are generated.

Next H Finish H Cancel ]

Win32 Application Wizard - hellotest

Cnerwvien Application bvpe: Add common header files For:
Application Settings (O Windaws application
(%) Console application MFC

Qo

() Static library

Additional options:
Ernpky project

“iled header

ek = [ Finish ] [ Cancel

Ewoéva 10 Win32 Application Wizard.
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Emiéyovtag to 6vopa tov project mov oA dnpovpynonke, 6eéi click->add->New
items, visual C++ ->Code ->C++ file (.cpp) TAnkTporoyodpe &va OGvoua yio To apyeio
KOS KoL 6TV cvveyeia Tatdpe 1o ok (Ewova 11).

Solution Explarer -bell... = 3 X

2@

m Solution ‘hellotest’ (1 project)
= A ct |
- LA He| # Buid

I gz‘z Rebuid

Clean
Project Cnly 3
Custom Build Rules. .
Tool Build Qrder...

add

|1 2] Mew Item..,

References|

Add Mew Item - hellotest

Templates:

ElE]

Set as Start] Categories:
Debug = Visual C++
i
& - Code
‘- PropertySheets
Fel perky.
)( Remowve
Rename
Unload Proj

EI Properties

¥isual Studio installed templates

[a'._-\_; C++ File {.cpp) | n] Header File {,h)
@ Companent Class

My Templates

4 Search Onling Templates. .,

Creates a file containing C++ source code

Marme: | main|

Locakion; | c\Documents and SettingstakinaGRiTa £yyvpopd pouiYisual Studio 20081 Projectsihellakest

| [ Browse, ., ]

[ Add ,] [ Cancel

]

Ewéva 11 Anpiovpyla evog véov Source file.

Zmv ovvéxeln elcdyovpe éva omAd TapAdElypo KMOWKO, oV outd Tov Qoaivetol

TOPOKATO:

#include <stdio.h>

int main (void) {

printf ("Hello, world C!\n");
return 0;

}

Amobnkevovpe 10 apyeio (ctrl+s) ko otV
ovveyela motdpe build ->build solution(f7). 1o
output tov visual studio C++ wpémer va
eppoviotel To unvopa «Build: 1 succeeded, 0
failedy.
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3. Eykataotaon tov API OpenAL

[Mpokeévovr va  Astrtovpynoel omowodnmote APIL, mpémet vo  opiotodhv  oTOV
petoyAottiot mov Ppickovrat ta avtictotya Include, Library kou Dynamic Link Library
files.

To API OpenAL mapéyetor pécsm evog SDK, 1o onoio Bpioketar ot drevBuvvon:
http://www.openal.org/downloads.html (TIpécBacn: 10 OxtwpPpiov 2006)

Extég and 1o SDK ekei Bpioketor koaw to ALUT, mov eivan tuiqua g OpenAL kot t0o
omoio otV TeEhevTaia €kdoon e, amotehel Eexwplotd tunua omd to APL Méca and ta
Source apyeio mov dravépovtal, Eniong, otV 0o GeEAIdA, UTOPOVLE VAL SOVLE TOV KOIIKO
ov meptEyovv to. apyeio 1lb kot dll ko ovolaotikd va €xovue dueon mpoécPacn ota
function ¢ OpenAL yia tuydv tponomomacels 1| ene&nynoelg oty Asttovpyio Tnge.

Kot v gykatdotoon tov SDK 0a ypnoyoromcovpe g path: C:\Program Files|
OpenAL 1.1 SDK\, 6émov 0a tonoBeticovpe kot v ALUT . Mg v gykatdotacn tov
SDK  ta dll: OpenAL32 «xow wrap oal.dll tomoBetovvton oto default path
C:\WINDOWS\system32 Kou eTOpEVOG OeV YPEBLETAL KATOL0 TEPANTEP® OLEPYATIN Yo TOL
Dynamic Link Library. IIpémer va onueiwbel €dd, 6t1 yio vo tpé€et pia epapuoyn
OpenAL avtd ta dvo apyeio eivor amoapaitnta Kol €mOpEVOS TPEMEL KAOBE Qopa va
nepthoppdvovton poli pe 1o ekteAécipo apyeio.

YtV ocvveyeia kdvoope Extract 1o apysio Alut: freealut binary zip xon Tonobetovpe o
ALUT apyeia o¢ €€NG :

aluth —»C:\Program Files\OpenALI1.1SDK\include

alut.lib — C:\Program Files\OpenAL1.1SDK\libs\Win32

alut.dll — C:\WINDOWS\system32

Inuewdveton Tog 1o apyeio alut.dll mpémel va mepthopPaveton poli pe o dAia dvo dll
apyeio (OpenAL32.dll, wrap oal.dll).
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3.1 Eclipse & OpenAL

Emniléyovpe o€kl click oto dvopa tov Project, properties(Alt +Enter).

P R

=T >
Cpen in Mew wWindow

[i= Copy ChrlH-C

-‘(:'--_____ v

¥ Delete Delete
Rename Fz

Exg Impork. ..

7 Export. ..

Clean Project
# | Refresh FS
Close Project
B — Build Configurations
5= outline 53 | Make bargets

¥ ¥ wr

An outline is not| Inde

Corverk Ta,,.
Run A=
Debug As
Team

vy ¥ ¥ w

Compare With
Fesktore From Local Hiskory., ..

Properties alt+Enter

Ewéva 12 Project properties.

2y ovveyeio C/C++ Build -> Settings ko1 6Tig evOTNTEG TOL AKOAOLOOVV ELGAYOVLE
ta path ywo Debug xou Release(Eixova 13).

e GCC C Compiler —> Directories: (Ilpoabixn oro Include Paths (-1))
C:\Program Files\OpenAL 1.1 SDK\include

e GCC C Linker -> Libraries: (Ilpoctikn oto libraries (-1))
OpenAL32, EFX-Util, alut

e GCC C Linker -> Libraries: (Ilpoctikn oto library search path (-L))
C:\Program Files\OpenAL 1.1 SDK\libs\Win32
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& Properties for hellotest

|t'y'|38 filter bext | Settings

- Resaurce
- Builders
= CiC++ Build Canfiguration: |Debug
i Discovery options
Erviranrmant

M | lManage configurations ]

B8 Tool settings | ,h' Build steps " " Build artifact " Einary parsers || @ Errar parsers|
- Settings

Tool chain editor -8 GCC Assembler
- Wariables (B General

[ CfC++ General -8 GoC ¢ Compiler
Project References (2 preprocessor

Refactoring Histary (3 Symbols
- RunyDebug Settings ! @ a

; @ Ciptimization
: @ Debugging
@ Warnings
g @ Miscellaneous
=85 MinGW C Linker
@ General
@ Libraties
(2 Miscellaneous
: @ Shared Library Setl

Include paths (-1

i
|5

[Restore DeFauIts] [ Apply J

OK. J[ Cancel ]

& Properties for hellotest

|type Filker ket | Settings

- Resource

“ Builders

= CJC++ Build Configuration: |DBbUg
¢ .. Discovery options

 Environment
- Settings

i Tool chain editar = ) GOC Assembler i = o =
: ariabiie : @ @ i Libraries (-1} LR S| @
[ CfC++ General =) GCC C Compiler i

- Project References i @ Preprocessor
- Refactoring History @ Symbols

- Run/Debug Settings @ D ectarics

e @ Opkimization
- @ Debugging
(22 warnings
© o piscellaneous Library search path (-L) £ 8 25l
= 5 MinGW C Linker
(2 General
el it ar
@ Miscellaneous
o (2 shared Library Set

¥ | [Manage configurations]

&5 Toal settings | # puild steps | " Build artifact | i Binary parsers | @ Error parsers |

[Restore Defaults] [ Apply ]

@ L

oK J[ Cancel ]

Ewéva 13 C/C++ Build.
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[pémetl va onuelwdei edmd Ot pepucd amd ta. AP mov mepiéyel o Microsoft Platform
SDK pmopovv va Aertovpyncovv kor oto Eclipse pe tov 1010 akpifog tpdémo. Eva
mapadetypa gtvor to lib winmm.lib mov ypnoonoteiton and Kdmolo ToPAdEYILATA TOV
SDK ¢ OpenAL ot mepéyet TG €VTOAEG wavelnGetNumDevs kot
waveOutGetNumDevs. To path tov ocvykekpyévov lib givon : C:\Program Files\
Microsoft Platform SDK\Lib.

3.2 Visual Express Edition & OpenAL

Avrtiotoyyo xon oto Visual Express Edition mpémer va oniAwBodv ta apyeion mov
oniodnkav oto Eclipse. EmiAéyovpe to 6vopo tov project, deli click-> Properties
(Ewova 14).

E® hellotest - Visual C++ 2008 Express H

File Edit Wig Project Build Debug

[ : Salution 'hellatest' {1 project)

Er Rebuild
Oas

Clean

Project Only »
Cusktom Build Rules., .
Tool Build Grder. ..

Add L3

References. ..

Set as Startlp Projeck
Debug »

E. )
>< Rermove
Fename

Unload Project

2y Properties

Ewoéva 14 Visual Express Edition property.

2mv kaptéla property page mov o gpeavicbel, mnyaivovpe oto Configuration box
ko emA&yovue All Configurations, ®ote o1 puOUicelg Tov Ba KAVOLLE VoL 1GYVOVV Kol Yo,
Debug kot ywo. Release.

hellotest Property Pages

Configuration: | ActivelDebug) T

— lActiveiDebug)
[+ Carnrmon P{Debug er

= Configurat{Release i
ol o Coniigucions I

Ewéva 15 All Configurations.
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2mv ovvéyxela emAéyovpe Linker-> Input kon gicdyovpe to okdéiovba lib oto medio
Additional Dependencies : EFX-Util.lib OpenAL32.1ib alut.lib (Exxéva 16)

hellotest Property Pages

Configuration: | All Configurations

¥ | Platform: | Active(Win3z) V| [Configuration Manager... ]

[#- Common Properties

B- Configuration Properties
5---General
- Debugging
= Linker
i E---General

Input

- Manifest File

- Debuaging

- Syskem

- pkimization

--Embedded I0L

- Adwanced

‘- Command Line

- Manifest Tool

- #ML Document Generator

- Brawse Information

- Build Events

- Customn Build Skep

F\.l:ll:litil:lrlal Dependencies

EFx%-UtlL lib Openal32.lib alut.lib E
Ignare All Default Libraries Mo
Ignore Specific Libraty

Madule Definition File

&dd Module to Assembly

Ermbed Managed Resource File

Force Symbol References

Delay Loaded DLLs

Assembly Link Resaurce

Additional Dependencies
Specifies additional items to add to the link line (ex: kernel32.libd; configuration specific,

[ oK ][ ‘Bkupo ] Epappoyr
Ewéva 16 Additional Dependencies
Eniong myaivovue ota tools->Options
Build Debug | Tools | Window  Help
% =3 [F8 | ) ﬂ Atkach ko Process. .. Ctrl+alk+-P

Ewéva 17 Options..

ﬁ; Connect to Database. ..
i;ﬁ Code Snippets Manager,,.  Chrl+k, Chrl+6

Choase Toolbax kems. ..

Yisual Skudio 2005 Comrmand Prampk

External Toals, ..

Impart and Expart Sektings. ..

Cuskomize. ..

Opkions. ..
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Xy ovveyeia, otV koptéha Options wov Bo eppavicdet, mnyaivoope oto  Projects
and Solutions->VC++ Directories ko1 eiodyovpe (Ewkova 18) :

e Include files: C:\Program Files\OpenAL 1.1 SDK\include

e Library files: C:\Program Files\OpenAL 1.1 SDK\libs\Win32

Options

= - Find and Replace =z PlatFarm: Show directories For;
- Fonts and Colars 1 |Win32 W iIncIude files b
[+ Help Executable files

Include files
Reference files
_\Program Files\Microsoft Platform SOK\I ibrary Files

- Import and Export Settings
- International Settings

-Keyboard :AProgram FilesiOpendl 1.1 SDKYnclude [Ee
-Startup C:YProgram Files\Openscenearaphlincudd Eyvelude direckaries
Task List W CInstallDiriinclude
 weh Browser F0WCInstallDiratimfciinclude
S FOwindows3dkDirhinclude
=+ Projects and Solutions F{FrameworkSDKDirlinclude
General
-Build and Run
Wiz++ Directories
- WC++ Project Settings £ 3
[ Text Editar
[ Database Tools | Include Directories

| Path ko use when searching For include files while building a W2+ project.

- Debugging Corresponds to enviranment variable INCLUDE.,

[+ Windows Forms Designer

il

Ok H Cancel ]

Options
ERETT Replace ” PlatFarm: Show directories for:
i Fonts and Colors |Win32 b | Library files W
- Help Executable files
- Import and Export Settings Include Files
H i i Reference files
International Sektings C:YProgram Files\Microsoft Plakform SOEL DI

i~ Keyboard :\Pragram Files\OpensceneGraphlib — |Source Files
i+ Skartup C:iProgram Filesiopenal 1.1 SDE DSt i [ N
i Task List 0V CInstallDirlib
. web B F0vCInstallDiryatimfcilib

G o s NED ${vCInstalDir)atimfclibyizas

(=) Prajects and Salutions $windowsSdkDirib
i General ${FrameworksDEDirlib
o Build and Run $(\u'SInstaIID?r)_ bead
- WCH+ Directories $iWSInstallDirjlib W
W+ Project Settings £ | b

[+ Text Editor : ."l; =

; Library Directories

[#]- Database Tools |

& Debuagi Path ko use when searching For library files while building a VC++ project,

o e . L Corresponds to environment variable LIB,

(- Windows Forms Designer v

Ok H Cancel ]

Ewova 18 VC++ Directories.
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[Tpémel va onpelmbel 0TL o1 eQapproyEC Tov dnuovpyovvtol pécm tov Visual Express
Edition C++, extog amd ta dll tg OpenAL (OpenAL32.dll, wrap oal.dll alut.dll ), mov
TPEMEL VO GUUTEPIANPOOVY, MOTE VO AEITOVPYOEL CMOGTA 1 EPAPLOYY, YPEALOVTOL KoL
ta dll tov 16100 tov Visual Express Edition C++, o omoio mopéyovtol pe oxetikn dosia
xpnong amnd to 1010 1o Visual Express Edition C++. Ztnv mepintwon mov 1 epappoyn
elvar CRT(default), avtd eivor ta e&ng: Microsoft. VC80.CRT.manifest, msvem80.dll,
msvep80.dil ko msver80.dll.

H m\npng Mota tov apyeiov, mov £govv GYeTiKn adela, BpickeTon 6TOV SIKTLAKO TOTO:
http://download.microsoft.com/download/b/d/6/bd6d539a-e2¢3-49d0-97ad-
443492¢79122/VS2008Beta2Redist.htm (ITpdcPacn: 10 OktwpPpiov 2006)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

ANAPOPEY

Audio Software Interfaces :
http://users.teicrete. gr/taxd/02/notes/driverapis/3 1. AP1s%20and%20drivers.htm
(ITpdoPaon : 20 ZentepPpiov 2006)

Device Driver :
http://en.wikipedia.org/wiki/Device_driver (IlpdcBaon : 20 ZentepBpiov 2006)

APIL:
http://www.webopedia.com/TERM/A/APLhtml (ITpdcBaom : 20 ZentepPpiov 2006)

Application Programming Interface :
http://en.wikipedia.org/wiki/API (ITpocPaon : 20 ZentepPpiov 2006)

Application Programming Interface API :
http://www.freesoft.org/CIE/Topics/3.htm (IIpdcBaocn : 20 ZertepBpiov 2006)

Application Programming Interface :
http://www.answers.com/topic/application-programming-interface (IlpdcBoon : 4 OxtwBpiov 2006)

Free Software :
http://en.wikipedia.org/wiki/Free software (Ilpocfoon : 4 Oktoppiov 2006)

Software Development Kit — SDK :
http://en.wikipedia.org/wiki/Software_development kit (ITpécBacn : 4 OxtmBpiov 2006)

SDK :
http://www.webopedia.com/TERM/S/SDK.html (ITIpécBaon : 4 OxtwBpiov 2006)

Software Framework :
http://en.wikipedia.org/wiki/Software framework (IlpocBacn : 4 OxtwBpiov 2006)

OpenGL Programming In Eclipse :
http://www.ferdychristant.com/blog/articlessDOMM-72MPPE (ITp6oBaon : 23 OkteBpiov 2007)

Embedded System :
http://en.wikipedia.org/wiki/Embedded system (IIpécBoon : 4 OktoBpiov 2006)

IDE:
http://en.wikipedia.org/wiki/Integrated_development environment (ITpésBaocn : 4 OxtoBpiov 2006)

Header File :
http://en.wikipedia.org/wiki/Header_file (TIpocPoaon : 23 OktoBpiov 2007)

Library(Computering) :
http://en.wikipedia.org/wiki/Library %28computer_science%29 (IlpdcBaom : 23 OktwPpiov 2007)

Dynamic Ling Library :
http://en.wikipedia.org/wiki/Dynamic_Link Library (ITpéopaon : 23 Oktoppiov 2007)

Programming 3d Sound With Openal In Windows:
http://www.gamedev.net/reference/articles/article1958.asp (IlpdcBaocn : 4 OktoPpiov 2006)

DirectSound :
http://en.wikipedia.org/wiki/DirectSound#DirectSound3D (IIpdcBacn : 15 OxtwBpiov 2006)
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19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

DirectX SDK : http://msdn2.microsoft.com/en-us/xna/aa937781.aspx (IlpdoPoom : 15 OktoPpiov 2006)

PortAudio :
http://www.portaudio.com/ (ITpésPacm : 20 OxtwPpiov 2006)

PortAudio Tutorial Code :
http://www.portaudio.com/docs/portaudio_h.txt (IlpdcPacn : 20 OxtwBpiov 2006)

AudioMulch :
http://www.audiomulch.com/ (ITpdécPaoct : 27 GePpovapiov 2008)

JSyn :
http://www.softsynth.com/jsyn/ (ITpécBaocn : 27 ®efpovapiov 2008)

PortAudio Tutorial Code :
http://www.portaudio.com/docs/portaudio_h.txt (IlpécPaocn : 20 OxtwPBpiov 2006)

Portaudio —An Open Source Crossplatrfom Audio Api :

http://www.audiomulch.com/~rossb/writings/portaudio_icmc2001.pdf (ITpdéoPaom : 20 OxtwBpiov 2006)

Libsndfile :
http://www.mega-nerd.com/libsndfile/ (ITpécsPacn : 20 OktoPpiov 2006)

Bass :
http://www.un4seen.com/ (ITpécPacn : 25 OktoPpiov 2006)

Free Audio / Sound Libraries And Source Code :
http://www.thefreecountry.com/sourcecode/audio.shtml (TIpdcBacn : 25 OxtwPpiov 2006)

A3D:
http://en.wikipedia.org/wiki/A3D (ITpdsBoaon : 25 OxtwPpiov 2006)

Mod(File Format) :
http://en.wikipedia.org/wiki’/MOD (file format) (ITpéoBaon : 10 NoguBpiov 2007)

MOD-FAQ part 1 of 2:
http://www.koeln.netsurf.de/~michael.mey/fagl.txt (ITpécPoomn : 10 NogpPpiov 2007)

Programming 3d Sound With Openal In Windows :
http://www.gamedev.net/reference/articles/article1958.asp (IlpdsBacn : 31 OxtwPpiov 2006)

OpenAL Lesson 1 - Simple Static Sound :
http://www.devmaster.net/articles/openal-tutorials/lessonl.php (Ilpécfacn : 31 OxtwPpiov 2006)

OpenAL:
http://www.openal.org/ (ITpésBaon : 31 OxtoPpiov 2006)

OpenAL 1.1 SDK — OpenAL 1.1 Specifications. PDF
OpenAL 1.1 SDK - OpenAL Programmer's Guide. PDF

Interactive Audio Special Interest Group :
http://www.iasig.org/ (IlpécBacn : 20 NoguBpiov 2007)

"Hyog Zta Vista — Anoyaipetiote To Directsound3d Kou Yrodeyteite To Openal : [Teplodikdé RAM,

Tevyoc 213 - Mdnog 2007, cer.156

Xwpig DirectSound 3d Hardware Acceleration Ta Vista :
http://wiggler.gr/2007/01/15/vista-not-support-directsound-3d-eax/ (ITpécPacn : 3 Anpiriov 2007)
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44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

ASIO — Audio Stream Input/Output :
http://en.wikipedia.org/wiki/Audio_stream_input_output (IIp6cfacn : 5 ZentepPpiov 2007)

Vista Tips Kot KoAra I'ia OAovg :
http://www.freegr.gr/freenuke/modules.php?name=News&file=article&sid=200
(ITpdécPaon : 3 Ampkiov 2007)

Loki Entertainment Software :
http://www.lokigames.com/ (ITpésBaocn : 25 ZemtepPpiov 2007)

OpenAL Title :
http://www.openal.org/titles.html (TIpoécBacn : 25 ZertepPpiov 2007)

OpenAL Link :
http://www.openal.org/links.html (ITpécBaocm : 25 Zertepfpiov 2007)

Alut Specification :
http://www.openal.org/openal_webstf/specs/alut.html (ITpécPoom : 28 ZertepBpiov 2007)

Context(Computing) :
http://en.wikipedia.org/wiki/Context %28computing%29(IIpdcPacn : 26 NoguBpiov 2007)

BOOK 3D Game Programming - 3D Game Programming Al in One (Finney 2004).pdf

Velocity :
http://en.wikipedia.org/wiki/Velocity (IlpécBaoct : 29 NoeuBpiov 2007)

Chapter N13. 3D Sound with JOAL :
http://fivedots.coe.psu.ac.th/~ad/jg2/ch13/joal.pdf (IIpdcBacn : 10 AskepfBpiov 2007)

Listener Position And Orientation :
http://opensource.creative.com/pipermail/openal/2004-November/007887.html
(ITpdcPaon : 13 Aexepppiov 2007)

GameDev.net - Programming 3D Sound With OpenAL in Windows :
http://www.gamedev.net/reference/articles/article1958.asp (IlpdcPaocn : 13 Agkepfpiov 2007)

NeHe Productions: OpenGL Article #19 :
http://nehe.gamedev.net/data/articles/article.asp?article=19 (IIpooBaon : 10 Askeuppiov 2007)

VirtualCamera :
http://nccastaff.bournemouth.ac.uk/jmacey/ProgGraph/slides/VirtualCamera.pdf
(ITpdcPoaon : 15 Aexepfpiov 2007)

OpenGL—- OpenGL 2.1 Specifications.pdf :
http://www.opengl.org/registry/doc/glspec21.20061201.pdf (ITpdcfacn : 15 AgkepBpiov 2007)

OpenGL Camera :
http://www.morrowland.com/apron/article/gl/camera/index.php (IlpdcBoon : 15 Agkepfpiov 2007)

OpenGL Matrix :
http://www.morrowland.com/apron/tutorials/gl/gl matrix.php (ITpécBaocn : 15 Aekepppiov 2007)

Virtual reality :
http://en.wikipedia.org/wiki/Virtual _reality (ITpocBoon : 25 Aekepfpiov 2007)

OpenAL 1.1 SDK - Effects Extension Guide. PDF
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71.
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EAX:
http://en.wikipedia.org/wiki/Environmental_audio_extensions (ITpécfacn : 6 lovovapiov 2008)

SoundBlaster EAX :
http://www.soundblaster.com/eax/abouteax/ (IlpdcBaocn : 6 Iavovapiov 2008)

Integrated Development Environment :
http://en.wikipedia.org/wiki/integrated development_environment (Ilpocfacn: 10 OxtwBpiov 2006)

Eclipse :
http://www.eclipse.org/ (lTpécfacn: 10 OxtwPBpiov 2006)

Eclipse For The Versatile Developer :
http://www.ferdychristant.com/blog/articles/domm-6rge3d (IlpdcBacn: 10 OxtwPpiov 2006)

Gcce, The Gnu Compiler Collection :
http://gcc.gnu.org/ (IlpdoPacn: 10 OxtoPpiov 2006)

MinGW :
http://www.mingw.org/ (IIpdcBacn: 10 OktePpiov 2006)

Glut Setup Tutorial With Eclipse Cdt On Windows :
http://www.ritgamedev.com/tutorials/gluteclipse/(ITpdcPacn: 10 Oktoppiov 2006)

Ogre3d SDK Support In Eclipse :
http://www.ogre3d.org/wiki/index.php/eclipse_mingw (IIpécBacn: 10 OxtwBpiov 2006)

GcceWinBinaries :
http://www.develer.com/oss/gccwinbinaries (IlpocBacn: 10 OktoBpiov 2006)

Installing An SDK :
http://www.ogre3d.org/wiki/index.php/installing_an_sdk (Ilpécfacn: 16 OxtwBpiov 2006)

Installing An SDK :
http://www.ogre3d.org/wiki/index.php/installing_an_sdk (Ilpécfacn: 16 OxtwBpiov 2006)
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