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| Co je to zvuk I

e Slovo ktere reknete, nedostanete
zpet ani pdrem velbloudu*

- Jezis K.

~ picturesoftheplanet.com

Multimédia - Zvuk, Directsound, OSS, ALSA, ... | 2 /70



| Co je to zvuk (2) |

e ,Néjaké" vinéni v Case

Multimédia - Zvuk, Directsound, OSS, ALSA, ... | 3 /70



| Co je to zvuk (3) |

e V analogovém provedeni je to funkce (zmény)
tlaku vzduchu v Case

e MG amplitudu
e Md frekvenci

lak [Pa]
<
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| Digitalni zvuk |

* Pravidelne vzorkujeme nasi zmenu tlaku v Case
e Dostaneme rfadu Cisel, které reprezentuji zvuk
e Problémy

. i t [sec] signal

 Jak casto s&e musi vzorkovat 0.00| _ 0.0000
e Kolik desetinnych Cisel je treba 88; 88222
si pamatovat (presnost) 0.03] _ 0.0186
0.04 0.0145

0.05 0.0035

0.06 -0.0136

0.07 -0.0353

0.08 -0.0589

0.09 -0.0813

0.10 -0.0988

0.11 -0.1084
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| Vzorkovaci frekvence | i

e Shannon Nyquist KotelnikUv teorém

 Maximadlni frekvence kterd jde presné zachytit
je polovina vzorkovaci frekvence
e BEZNné pouzivané
e 44100 Hz
e 48000 Hz
e 96000 Hz
e 192000 Hz

e« Odvozené od toho, jak (ne)slysime
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| Dynamicky rozsah |

e Souvisi s presnosti zdznamu
e 7/Gsadné ovlivnuje nase vnimani
e Jak velky rozdil muze nahrdvka mit mezi
tichym mistem a hlasitym mistem*
e S tim souvisi pocet bitu
e 16 bity / vzorek
e 24 bitU / vzorek f(tf: I
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| Dynamicky rozsah (2) |

e Pokud je zvuk dlouho hlasity, ucho se ,,unavi*

e Pokud se ale intenzita méni, je zvuk pro
posluchace zajimaveéjsi

 Nirvana - "Heart Shaped Box" (1993)

Eee s Sian |

* Sfooges - "Search and Destroy” (1997)
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| Po¢et kandlu | i

e Ovlivhuje [ak je zv

rostorové vniman

LW

¢ Mono (1 koncl)

o Stereo (2 kandly)

 Quadro (4 kanadly)

e 5.1, 7.1, 9.1 (mnoho kandlu, pouziti ve hréch)

e Kazdy kandl je viastni stopa, &im vic kandlu, tim
vic dat musime ulozit
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| Zvuk v poéitaéi |

e Digitalni dato
e 16 bit0 x 44100 Hz x 2 kandly = 1.35 MB / sec
e Pro ukladddni je mozné data komprimovat
e 128 kbbit MP3 =16 kB / sec
e Pri prehravani
e Je treba data rozbalit (pokud je pouzita komprese)

e Je treba data nahrdat do zvukoveé karty
* Zvukovd karta se stara o prevod D/A
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| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune
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| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune
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If we walk without rhythm;
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| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune
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| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune




| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune
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| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune
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| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune
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| Zvuk v poéitaéi |

e Problémy: Frank Herbert's Dune




| Zvuk v poéitaéi |

e 7akladni problém
e /vukova karta (hardware) ma omezenou pamét

e Pokud mdme napr. 5 minut nahrdavku, potrebujeme
5x 1.35=6.75 MB pameti

e Vétsina karet ale ma méné nez 1 MB buffer

e Musime zvuk streamovat
e Tzn. po malych kouskach posilat k prehravani
 Nutnost synchronizace
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| Zvuk v poéitaéi - Streamovani | m

e Jednoduché reseni - ping pong buffer

( dlouhd ) 7vukova sto pa ....-.....-|||||||||--lllIllllllmllnm-IIII-'Illnnm........||||..........-..||I.

CPU

zvukovad karta

prehravany buffer

buffer k update

select

---------4-:|||‘|||.--.|||||||"‘"|n-m-—0

l"l l'lllll Tnee=an llllI III-- Blusnnnss l“.
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| Zvuk v poéitaéi - Streamovani (2) |

e Jiné reseni - kruhovy buffer
e Dve pozice

e Prehravaci

e Zapisovaci

e CPU se musi starat,
aby ho zvukova

\

karta ,,nedobé&hla* N
Current Play  Current Write

Position Position
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| Zvuk v poéitaéi - Latence | m

* Latence je doba za jak dlouho se zvuk dostane
od CPU do reproduktoru

e Vetsinou chceme malou latenci
e V pocitacovych hrédch (desitky mS jsou ok]
e V software na skldddni hudby (jednotky mS)
* Pro 10 mS staci 14 kB buffer (44100 Hz x 16 bit x 2)

« Cim vétsi buffery, tim vétsi latence
e Ale: ¢im mensi latence, tim castéji se buffer
musi naplnit
e Vice prace pro CPU
e NaroCnéjsi na synchronizaci
e Nebezpecdi , vypaddavani* zvuku
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| Zvuk na Windows |

 Pro prehrdvani zvuku Ize pouzit WinAPI

PlaySound("“tada.wav", NULL, SND_ASYNC);

e Pomérné malo kontroly nad prehravanim
e Co prehrat
e Jednou / donekonecna
e Cekat / necekat

! ' - Wikpows
* Umi jen .wav format API Bioss

THE DEFINITIVE fROGl&MMEQ $ RM'ERM([

";. 5{4
]

:l‘
’
£
/]

e Pomérné malo starosti s prehravanim
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| Zvuk na Windows (2) |

e Pro prehrédvdani zvuku Ize pouzit MCI
(Media Control Interface)

mciSendString(command_string, NULL, O, NULL);

e O néco vic kontroly nad prehravanim
e UmirUzné formdaty
e Pomérné malo starosti s prehravanim
e Dnes nepouzivané
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| Zvuk na Windows (3) |

e OpenAl
* jako OpenGL, ale pro zvuk Open AL

* ASIO

» profi knihovna pro muzikanty {A- ig

e vyzaduje specialni HW
e velmi nizka latence (1 mS neni probléem)

e DirectX

e Microsofti knihovna, na Windows
e Ale také XBOX a dalsi konzole

e Pouzivand z jinych knihoven (napr. SDL)
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| DirectX |

e Odstinuje problémy s ovladaci HW

e Obaluje HW s ruznymi funkcemi jednotnym
rozhranim

e HAL - hardware abstraction layer: konzistentni
rozhrani pro ovliddand zarizeni.

e HEL — hardware emulation layer: sofftwarova
implementace funkci, jez nejsou podporované
HW.

Aplikace

DirectX
HAL | HEL
Ovladace

DDI

Hardware
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| Moduly knihoven DirectX 7 |

e DirectDraw 2D Grafika

e Direct3D 3D Grafika

e DirectSound Prehravani zvuku
e DirectMusic Prehravani hudby
e Directinput Ovlddaci zarizeni
e DirectPlay Komunikace po siti
e DirectSetup Nastaveni DirectX
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| Moduly knihoven DirectX 8 |

e DirectX Graphics 2D + 3D Grafika

e DirectSound Prehravani zvuku
e DirectMusic Prehravani hudby
e Directinput Ovlddaci zarizeni
e DirectPlay Komunikace po siti
e DirectSetup Nastaveni DirectX
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| Moduly knihoven DirectX 9 |

e DirectX Graphics 2D + 3D Grafika

e DirectSound Prehréavdni zvuku
e DirectMusic Prehravani hudby
e Directinput Ovlddaci zarizeni
e DirectSetup Nastaveni DirectX
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| Moduly knihoven DirectX 10 |

e Direct2D 2D Grafika

* DireciWrite Fonty

e Direct3D 3D Grafika

e DXGI Detekce zarizeni
¢ XACT o creationton Prehréavdni zvuku
e DirectMusic Prehravani hudby
e XInput Ovldadaci zarizeni
e DirectSetup Nastaveni DirectX
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| Moduly knihoven DirectX 11 | m

e Direct2D 2D Grafika

e DirectWrite Fonty

e Direct3D 3D Grafika

e DXGI Detekce zarizeni
e DirectCompute GPGPU

¢ XACT iuoceaionion Prehréavdni zvuku
e DirectMusic Prehravani hudby
e XInput Ovlddaci zarizeni
e DirectSetup Nastaveni DirectX
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| DirectSound |

e Z&kladni podpora pro prehrdvdni zvukU

e Podpora pro rychlé mixovdani zvukovych kandlu
e Primy pristup na zvukové zarizeni

e Podpora pro nahrdvdni zvukU

e Podpora pro prostorové (3D) efekty zvuku

e Fyzikdini efekty napr. DopplerUv efekt

e Latence mezi spusténim a prehranim je ~20 mS$
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| DirectSound - Inicilaizace | i

o /0kladem je objekt D1rectSound
e Rozhrani objektu se jmenuje ID1rectSound

e Rozhrani ziskdme voldnim:
LPDIRECTSOUND DSound;
DirectsoundCreate(GUID, &DSound, NULL);

e Pres toto rozhrani pak voldme funkce popr.
ziskdvame dalsi rozhrani, napriklad:
IDirectSoundBuffer
ID1rectSoundCapture
ID1rectSoundCaptureBuffer
ID1rectSound3DBuffer
ID1rectSound3DListener

Multimédia - Zvuk, DirectSound, OSS, ALSA, ... | 33 /70



| DirectSound - Inicilaizace (2) | m

e SetCooperativelevel(HWND, level)
e Nutné pri inicializaci
e DSSCL_NORMAL

* moznost spoluprdace s dalsimi aplikacemi
e primarni formdat dat musi odpovidat DirectSound

DSSCL_PRIORITY

* [ze ménit primarni format dat

e novy format se projevii v jinych aplikacich
DSSCL_EXCLUSIVE

e vyhradni pristup ke zvukovému zarizeni

» ostatni aplikace se ztlumi, nemUzou prehrdvat zvuky
DSSCL_WRITEPRIMARY

e pristup k primdarnimu bufferu pro mixovani

* je potfeba DirectSound driver, ztrdta dalsich buffert
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| DirectSound - Zvukové paméti | m

e« ID1rectSoundBuffer je rozhrani pro objekt -
pamétovy blok pro prehravdani a mixovani
ZVUKU

e Primadrni zvukova paméf (buffer) je prehravdna
wave zvukovym zarizenim

e Do ni se mixuji zvuky ze sekunddrnich
zvukovych paméti

 Na zvukoveé karté / v RAM pocitace
e DirectSound pouzivd kruhové buffery

e Pokud se data v kruhovéem bufferu nezmeéni,
orehravaiji se porad dokola (napr. v Half Life 2)

e www.youtube.com/waitchev=4ddJ1OKV43Q (7:58)
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http://www.youtube.com/watch?v=4ddJ1OKV63Q

| DirectSound - Zvukové paméti (2) | m

e Jsou podporovdany dve ruzné verze buffery

e Static buffer

e UrCeny pro kratké a Casto se opakuijici zvuky.

e Typické pourziti je ve hrdch - strelba, beéh vybuchy.
e Streaming buffer

e UrCeny pro delsi zvuky, které se vetsinou neopakuiji
(Ize po prehrani zahodit).

e Typické pourziti je pro prehravani hudby na pozadi
bézici aplikace.
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| DirectSound - Funkce bufferu |

* CreateSoundBufter()
e Vytvori buffer

e Lock(), Unlock()

e Pro nahravani dat (Lock vraci pointer)

* Play(), Stop()

e /aCne / prestane prehrdavat co je v bufferu

e SetCurrentPosition|)
e Nastavi prehravani od dané pozice

o SetNotificationPositions()
e Notifikace kdyz prehravdani dosdhne dané pozice
e Pouzivd se napr. jako upominka ,,potrebuji data*
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| DirectSound - Funkce bufferv (2) | m

e GetVolume(), SetVolume|()
e Nastaveni hlasitosfi

 GetPan(), SetPan()
e Nastaveni balance leva / pravad strana (stereo)

* Getfrequency(), Setfrequency(), GetFormat(),
SetFormati()

e Nastaveni formdatu a vzorkovaci frekvence
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| DirectSound3D |

e Pomoci DirectSound3D lze dosdhnout efektu
prostorového zvuku

e Ve sluchatkdach
Ve dvou (a vice) reproduktorech

e Napr. ve hrach - zvuk vybuchu je mono

e DirectSound3D nastavuje:
 Hlasitost ~ vzddlenost
 Pan ~ pozice (pravé/levé ucho)
e Zpozdéni doletu ~ pozice (pravé/levé ucho)
e Tlumeni (muffling) ~ pozice (vpredu/vzadu)

e Dalsi efekty jako ozvéna podle prednastavenych

prostredi (napr.: ,kamenny koridor*)

e Také EAX (Environmental Audio Extensions)
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| DirectSound3D (2) | m

e 7vukovy trychtyr: nékteré zdroje zvuku mohou
byt smérovée
Sound

source

Distance Inside volume

Transitional volume

/L Volume = inside volume +

")) 9 .:J])ﬁ)' :f’/) specified outside volume

-

\- Outside cone

Inside cone
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| Poloha a orientace posluchace | m

e Poloha a orientace posluchace je urcena
objektem ID1rectSound3DLi1stener

e Pokud md& posluchac vuci zvukovému zdroji
nenulovou relativni rychlost, DirectSound3D
automaticky vytvori DopplerOv jev
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| Zavislost hlasitosti na vzddalenosti | i

e Predstavte si, ze mate vosu v uchu: to je zvukové
srovnatelné se startujicim letadlem 100 m daleko

Meters 200 400 800 aoa 1000

Bee's
iR T
distance
20CM

Airplane’s
iR
distance

100M

Bee's Airplane's
Maximum nEIuliln
distance distance

10M 1000M
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| DirectMusic |

e Podpora pro MIDI

e Prehravani hudby pomoci hardwarového nebo
soffwaroveho syntetizéru

e Podpora ndstroju v DLS standardu
* DownlLoadable Sounds
* Obsahuje hudebni ndstroje Roland Sound Set

~ e/

 Dnes mrtvé, nahrazené kvalitngjsi
komprimovanou hudbou napr. v mp3
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| XACT - Cross-platform Audio Creation Tool | m

e SoucCdst DirectX (od verze 10), XNA
 Také port v Mono (Android, iOS, Mac, Linux, ...)
e Ma dvé Casti
* Ndstroj pro vytvareni zvukO (sound creation)
e Podporuje WAV, AIFF, XMA (= WMA
e Stereo a 5.1

e Lze zabalit vice zvuku do zvukové banky (XWB)
e |Lze jednoduse ,,naklikat" efekty (XSB)

e API pro prehravdni zvuku, véetné efektu
e Neni potreba zdlouhavé nastavovat za béhu
e Odpadd slozité osetfovdni zvukovych buffer
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| XACT - Wave Bank (data zvuku)

| i

% droid * - Microsoft Cross-Platform Audio Creation Tool (XACT) v3.0 (Windows) - [Wave Bank (Wave Bank)]

L,i File Edit Wew “WaveBanks Sound Banks Global Settings  Audition  'Window  Help

@AW x| SEH PN AEEAN  BEOON 2L

=8y droid

54! Wave Banks
[ wave Bank
L' Sound Barks
Sound Bank
Categonies
E Drefault
E Muzic:
[—]Q‘ Wariables
=& Glabal
¥ NumDioidDestopedCuelnsta
¥ NumDioids
¥ SpeedOfSound
& Cue Instance

¥ Distance

&% DooolePitchScalar

MCEes

]

— General
Name

|F-:umb|e3

Notes

=

Source Path

|Rumb|e3.wav

=

Compression Presst

Hbox 360 Format Hbox 360 Size (Ratio)

I[Llse Wavebank Settings) LI
—Detailz

Size Fommat

|?12 704 | |44 100 Hz, 16 Bit, Steras |

PC Format PC Size (Ratio)

|F'CM | |?12 704 (100%) |

PC Qualit

|PCM | |?12 704 (100%)

Hbox 360 Qualit
100

Additional Information

. Feady

I ame | Size | PC Folmatl PC Guality' PC Complessedl PC Hatiol =b Format| =box Qualityl xb Complessedl
' amma_fire 45 0&0 PCh 100 45 00 100% PCh4 10a 45 080
'droid_destmyed 2001008 PCM 100 201 008 100% PCh 100 201 ooa
‘droid_scan a1 602 PCh 100 a1 602 100% PCh 100 81 602
' amma_botnce 1E 938 PCH 100 16998 100% PCH 0o 161932
' droid_scan? 1E0 768 PCM 100 160 768 100% PCh 100 160 7E8
' droid_scatd 70 288 PCh 100 O 288 100% PCh4 100 70288
‘E Rumble3 712704 PCM 100 12704 100% PCh 100 12704
'. droid_destropedZ 2598496 PCM 100 298 495 100% PCh4 10a 298 496
' droid_destroped3 219588 PCM 100 219558 100% PCh 100 219 A58
" Fumble 1024 680 PCM 100 1024 680 100% PCh 100 1024 680
' RurbleZ 1447936 PCH 100 1447 936 100% PCH 0o 1447 936
'XﬂCTGameGrooveS 5413004 PCH 100 5419 004 100% PCh 100 5413004
'X’-‘«CTGameGrnovﬂ 5413004 PCM 100 54159 004 100% PCh4 10a 5413004
'XACTGameGrUDveQ? 5419004 PCHM 100 5419 004 100% PCh 100 5413004
[il 1l ] [ll
14 waves [0 unuzed] Y

A
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| XACT - Sound Bank (nastaveni a efekty zvuku)

il

—‘ droid * - Microsoft Cross-Platform Audio Creation Tool (XACT) 3.0 (Windows) - [Sound Bank (Sound Bank]]

u. File Edit Yiew ‘\WaveBanks SoundBanks Global Settings  Audition  Window  Help

-I:Iﬁ

-8 x
Grd x| SEH PHA0E=SN- EEQO0N| 2| E
E& droid [ﬁ] Sound Mame | Categom | Priority | Options | Motes [ E@ Track 1
-8 Wwave Banks [ amme_bounce Default 0 E‘E Play '/ ave
Wave Bark (7] draid_scan Defadt 0 4 Rumble (100%)
E droid_destroyed Default 0 =
3 Etechno_music M usic 1]
[ [ ammo_fire Default 0
E droid_scan 2 Default 0
H J room_rurnble 1 Default 0
EIQ Wariables R g mom_rumE:e z Eetau:t E M
EI 0 Global == —
o HumD roidDestropedCuel nstances Lue Name | Notes |
. ammo_bounce
&3 MumDroids )
: o Speed0fs ound 2 dro!d_sc:an
9 Cue Instance droid_destroped
o Diat techno_music
s ] DIS aTCE"t hScal v 2] ammo,_fre
: ooolerPitchS calar () room_nurmble
. ] -
 General Looping
Name Loop Count
|room_rurnb|e 1 | |254
lNotes | _| I Infinite
e Whigve =
7 o on Loop 1
ategary
IDefauIt ;I [IPlay Release
— Mixing |
“olume Pitch Priority
120 0.00 i
db Semi
Wal War. Pitch War. Filker ' ar. JE0P
AN B | ey =l W™
. Ready A

Multimédia - Zvuk, Directsound, OSS, ALSA, ... | 46 /70




| XACT - Inicializace |

IXACT3Engine *pEngine;
IXACT3WaveBank *oWaveBank;
IXACT3SoundBank *pSoundBank;
XACTINDEX iSound;
XACT3CreateEngine (0, &pEngine);
pEngine->Initialize (NULL);

pEngine->CreatelnMemoryWaveBank(datq, size,
0, 0, & pWaveBank);

pEngine->CreateSoundBank(datq, size, 0, O,
&pSoundBank);

iSound = pSoundBank->GetCuelndex('name");
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| XACT - Pfehrdvani |

e 7akladni prehravani zvuku (nebo hudby)
oSoundBank->Play(iSound, O, O, NULL);

e 3D zvuk
XACTGAME_3DCUE cue3dD;
cue3D. bActive = frue;
pSoundBank->Prepare(iSound, 0, 0, &cue3D);
Cue3D.vEmitterPosition = (X, vy, z);

XACT3DCalculate(x3DInstance, &listener, &emitter,
&dspSettings);

XACT3DApply(&dspSettings, &Cue3D.pCue);

Cue3D.pCue->Play();
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| Vyzkouseijte si sami | m

o Stadhnéte si DirectX Software Development Kit

e L efos na:
http://www.microsoft.com/en-us/download/details.aspx2id=6812

e Po instalaci mate k disposici slozky
o DXSDK/Samples/C++/XACT/
e DXSDK/Samples/C++/XAudio?2/
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| OSS |

e OSS - Open Sound System

e Funguje pod Linuxem / Unixem
e Hlavne na FreeBSD

e PUvodné free software

e Potom proprietdrni a pak zase free
e Nékteré distribuce OSS opustily
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| OSS - Programovani |

e Jednoduche "“C" rozhrani
#include <soundcard.h>

e Podporovanad zarizeni
/dev/mixer —nastaveni hlasitosti, ne vzdy k dispozici
/dev/sndstat - diagnostika, nenik prog. Zpracovani
/dev/dsp, /dev/audio — primadarni vstup / vystup
/dev/sequencer, /dev/music — MIDI aplikace
/dev/dmfm - low-level pristup k FM syntéze
/dev/midi, /dev/dmmidi - low-level pristup k MIDI
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| OSS - Programovani |

#include <ioctl.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/soundcard.h>

int audio_fd;

if((audio_fd = open(“/dev/dspw”, O_WRONLY, 0)) == -1) {
perror (DEVICE_NAME) ;
exit(l);

}

// /dev/dsp/ je 8-bit, /dev/dspw/ je 16-bit, /dev/audio/ je up-Law

int vol = 80; // vzdy pouzivat docasnou proménnou!

vol = (vol * 255) / 100; // z O - 100 do O - 255

vol = vol| (vol << 8); // pro levy a pravy kanal

ijoctl (mixer_fd, SOUND_MIXER_WRITE(SOUND_MIXER_VOLUME), &vol);

Close(audio_fd);
// po skonceni

Multimédia - Zvuk, DirectSound, OSS, ALSA, ... | 53 /70



| OSS — Nastaveni Piehrdavani |

int format, channels, srate; // vzdy pouzivat docasnou promennou!
format = AFMT_S16_LE; // znaménkovy, 16-bit, little endian
1f(ioctl(audio_fd, SNDCTL_DSP_SETFMT, &format) == -1) {
perror("SNDCTL_DSP_SETFMT"); exit(-1);
}
if(format != AFMT_S16_LE)
: // format byl odmitnut, ale byl navrzen alternativni
channels = 2; // stereo (default je mono)
if(ioctl(audio_fd, SNDCTL_DSP_CHANNELS, &channels) == -1) {
perror("SNDCTL_DSP_CHANNELS"); exit(-1);
}
if(channels != 2)
; // stereo neumi, ale umi tolik kanall, co je ted v channels
srate = 44100; // standardnich 44.1 kHz
if(ioctl(audio_fd, SNDCTL_DSP_SPEED, & srate) == -1) {
perror("SNDCTL_DSP_SPEED"); exit(-1);
}
if(srate != 44100)
; // tohle to neumi, ale prehraje nam to pomaleji nebo rychleji
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| OSS - Prehravdni |

short lTeft_buffer[1024], right_buffer[1024];
// data ,, logicky” rozdélena

unsigned char dev_buffer[4096];
// data pro prehravani Hw

unsigned char *p_dest = dev_buffer;

for(int 1 = 0; i < 1024; ++ i, p_dest += 4) {
short L = Teft_buffer[i]l], R = right_buffer[i];
p_dest[0] = L & Oxff; // nizsi byte
p_dest[1l] = L >> 8; // vyssi byte
p_dest[2] = R & Oxff;
p_dest[3] = R >> 8; // levy a pak pravy vzorek

}

// konvertuje vzorky do podoby jak se daji prehrat

int len;

if((len = write(audio_fd, dev_buffer, sizeof(dev_buffer))) == -1)
; // chyba
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| OSS - Synchronizace | m

e Nahravdni zvuku stejné jako prehrdvdni, jen
mistowrite() je read()

e Funkce write() a read() jsou blokuijici

e Nepourzitelné s GUI
e |ze pouzit select() apoll()

e Nebo pourzit vice vidken
e Jedno vlidkno jen ve smyCce Cte / zapisuje a cekd
e Druhé vildkno zpracovavad (tfreba dekdduje mp3)

Multimédia - Zvuk, Directsound, OSS, ALSA, ... | 56 /70



| ALSA |

Advanced Linux Sound Architecture
e Neni ha FreeBSD

Ndastupce OSS
e OSS se dneska v Linuxech emuluje ALSA-ou

Free, GPL licence

#1nclude <alsa/asoundlib.h>
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| ALSA - Nastaveni zarizeni |
#include <alsa/asoundlib.h>

snd_pcm_t *handle;

if(snd_pcm_open(&handle, "default"'", SND_PCM_STREAM_PLAYBACK, 0) < 0)
ex1t(-1); // chyba

snd_pcm_hw_params_t *params;

snd_pcm_hw_params_alloca(&params); // parametry prehravani
snd_pcm_hw_params_any(handle, params); // nacte vychozi nastaveni
snd_pcm_hw_params_set_access(handle, params,
SND_PCM_ACCESS_RW_INTERLEAVED); // interleaved: L R L R ...
snd_pcm_hw_params_set_format(handle, params, SND_PCM_FORMAT_S16_LE);
snd_pcm_hw_params_set_channels(handle, params, 2); // stereo
int val = 44100, dir;
snd_pcm_hw_params_set_rate_near(handle, params, &val, &dir); // 44.1k
if(snd_pcm_hw_params(handle, params) < 0)
exit(-1); // chyba

snd_pcm_close(Chandle);
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| ALSA - Pfehrdvani |

snd_pcm_uframes_t frames = 32; 1int t;
snd_pcm_hw_params_set_period_size_near(handle, params, &frames, &t);
if(snd_pcm_hw_params(Chandle, params) < 0)

exit(-1);
// nastavi velikost prehravaciho bufferu (nepovinné)

snd_pcm_hw_params_get_period_size(params, &frames, &t);
// zjistii pouzitou velikost prehravaciho bufferu

int size = frames * 4; // 2 B / sample, stereo
unsigned char *dev_buffer = malloc(size);
for(int n; ! finished_playback();) { // prehravaci smycka
decode_audio_data(dev_buffer, size); // naplnit buffer daty
1f((n = snd_pcm_writeiChandle, dev_buffer, frames)) == -EPIPE)
snd_pcm_prepareChandle); // ,cvak™ ...
else if(n < 0)
exit(-1); // chyba
else if(n !'= (int)frames)
. // nepodarilo se zapsat cely buffer naraz

}

snd_pcm_drain(Chandle); // prehrat co je jeste nabufferovane
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| Ostatni Linuxové rozhrani | i

e Pulse audio
e POSIX-ové distribuce, GNU GPL
e sources, sinks
e Podporuje hodné aplikaci
e Umi konvertovat mezi zvukovymi formaty

e JACK
e Profesiondlni sound server
e Nizkd latence
e GNU LGPL
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| OpenAL |

e Na Windows, Linux, BSD, Android, Apple/Mac
e Vyvijené Creative Technology
e Podobné OpenGL

open | AL
CREATIVE
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| OpenAL - Inicializace |

ALCdevice *p_device = alcOpenDevice(NULL);
if(!p_device)
exit(-1);
ALCcontext *p_context = alcCreateContext(p_device, NULL);
if(!p_context)
exit(-1);
alcMakeContextCurrent(p_context);
if(alGetError() != AL_NO_ERROR)
exit(-1);
// vyrobi device a kontext, zapne kontext jako aktualni

// hraj zvuky

alcMakeContextCurrent (NULL) ;
alcDestroyContext(p_context) ;
alcCloseDevice(p_device);

// odpoji kontext a zrusSi kontext i device
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| OpenAL - Zdroje zvuku a buffery |
ALuint buffer, source; // Aluint je trochu jako GLuint
alGenSources(1l, &source);

// vyrobit jeden source

alGenBuffers(1l, &buffer);
// vyrobit jeden buffer

const int samples = 1024;
const int size = samples * 2 * sizeof(short);
short buff_datal[1024 * 2]; // je to stereo -> * 2

decode_audio_data(buff_datal[i], size); // naplnit buffer daty

alBufferbata(buffer, AL_FORMAT_STEREO01l6, buff_data, size, 44100);
// poslat data pres OpenAL zvukové karté

alSourceQueueBuffers(source, 1, &buffer); // zaradit buffer do fronty

alSourcePlay(source); // zacit prehravat
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| OpenAL - Streamovani |

ALuint buffer[2], source;
alGenSources(1l, &source);
alGenBuffers(2, buffer);
int samples = 1024, size = samples * 2 * sizeof(short), state, proc;
short buff_data[1024 * 2];
for(int 1 = 0, n = 0; 'finished_playback(); i =1 - i) {
alGetSourcei(source, AL_BUFFERS_PROCESSED, &proc); // prehrane b.
n -= proc; // aktualizuje pocet bufferu
if(n < 2) { // jsou ve fronté méné nez 2 plné buffery?
decode_audio_data(buff_datal[i], size); // naplnit buffer daty
1f(proc) // byl prave vyprazdnen buffer?
alSourceunqueueBuffers(source, 1, &i); // odpojit buffer
alBufferbata(buffer[i], AL_FORMAT_STEREO16,
buff_data, size, 44100); // nahrat data
alsourceQueueBuffers(source, 1, &buffer[i]); // zaradit do fr.
} else Sleep(1l); // prehrava se, nezbyva nez cCekat
alGetSourcei(n_source, AL_SOURCE_STATE, &state);
if(state != AL_PLAYING)
alSourcePlay(source); // pokud nam to jesté nehraje
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| ASIO | m
e Asynchronous Sound I/O @Sil
e Vyvijené Steinberg
e Profesiondlni low-latency prdce se zvukem
e Prehrdavdani formdatu joko 32-bit / 192 kHz
* Latence jednotky milisekund ©)

e Linux / Mac / Windows steinberg
e Potfrebuje specidlni HW driver

e nebo emulace pomoci programu ASIO4ALL

e v Linuxech Ilze emulace pomoci branche JACK
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| ASIO - Inicializace | m
#include <ASIO/asio.h>

extern AsioDrivers *asioDrivers;

bool loadAsioDriver(char *name);

// cast driveru se prikompiluje primo k aplikaci (fujky)

ASIODriverInfo driver;

if(!loadAsioDriver(“mM-Audio Firewire ASIO“) || // nebo “ASIO4ALL"
ASIOInit(&t_driver) != ASE_OK)
exit(-1);

// tady si mlzeme hrat

ASIOEX1t();
asioDrivers->removecurrentDriver();
delete asioDrivers;

asiobDrivers = 0; // !
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| ASIO — Nacéteni informaci o kandlech |

int in_latency, out_latency;
ASIOGetLatencies(&in_latency, &out_latency);
// vstupni a vystupni latence ve vzorcich

int input_chan_num, output_chan_num;
ASIOGetChannels (&input_chan_num, &output_chan_num);
// pocCet vstupnich a vystupnich kanald na karté

int min_size, max_size, best_size, granularity;
ASIOGetBufferSize(&min_size, &max_size, best_size, &granularity);
// minimalni, maximalni, preferovana velikost bufferd a krok

ASIOChannelInfo chan[32] = {0};

for(int 1 = 0; i < min(input_chan_num + output_chan_num, 32); ++ 1) {
chan[i].channel = 1;
chan[i].isInput = (i < input_chan_num)? true : false;
ASIO0GetChannelInfo(&chan[i]);

}

// nacteni informace o vSech kanalech
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| ASIO - Kanaly lm

M-Audio > Mobile Interfaces > FireWire410

Neutrik combo
XLR mic/1/47 microphone/ assignable headphone
instrument input line input selector level control level control
front M\- ALISS : I
6 {ln-“; < ey SR ]
@ UNG | s o 7'y
* . y y
pad switch gain control 1/4" headphone MIDI thru phantom
outputs switch power
switch
back

power MIDI FireWire Optical Coaxial  1/4" unbalanced outputs 1/4"
connector /o] ports S/PDIF S/PDIF unbalanced
nputs
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| ASIO - Nastaveni prehravani |

ASIOTime *buffsSwitchTimeInfo(ASIOTime *t, long 1index,
ASIOBool direct_process);
int messageCallback(long msg, long value, void *message, double *opt)
{ return 0; }
void buffswitchCallback(long index, ASIOBool direct_process)
{ buffswitchTimeInfo(NULL, index, direct_process); }
void sRateChangeCallback(ASIOSampleRate rate)

L /7% )

if(ASIOSetSampleRate(44100) != ASE_OK) exit(-1); // 44.1 kHz
ASIOChannelInfo ochan[2]; // stereo

ochan[0] = chan[input_chan_num];

ochan[1l] = chan[input_chan_num + 1]; // vystupni kanaly za vstupnimi
ochan[0].type = ochan[1l].type = ASIOSTInt32LSB; // 32-bit vzorky

ASIOCallbacks cb;

cb.asioMessage = &messageCallback; // osetreni ruznych zprav
cb.bufferswitch = &buffswitchCallback; // osetreni vymény bufferu
cb.bufferswitchTimeInfo = &buffsSwitchTimeInfo;
cb.sampleRateDidChange = &sRateChangeCallback; // zmeéna frekvence
ASIOCreateBuffers(ochan, 2, best_size, &cb); // inicializace ASIO
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| ASIO - Prehrdvani |

ASIOStart();

// ...
ASIOStop();

ASIOTime *buffSwitchTimeInfo(ASIOTime *t, long index,
ASIOBool direct_process)

{
for(int 1 = 0; 1 < 2; ++ 1) {
void *dest = ochan[i].buffers[index];
switch(ochan[i1].type) {
case ASIOSTInt32LSB: // signed 32-bit na vzorek, T1i11° endian
decode_data_for_channel((int*)dest, best_size, 1i);
break; // data se generuji zvlast pro levy a pravy kanal
}
}
return 0;
}
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Konec! Otdazky?



