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Overview of Ogg Vorbis

e An open-source sound codec created by
Xiphophorus
www.Xiph.org
popular on Linux due to its open-source heritage
an alternative to MP3
Wav @ vs. Ogg Vorbis
e Ogg Vorbis allows you to decode the format
yourself without having to pay a fee.

e Ogg Vorbis vs. MP3 vs. WMA ?
Which one do you like better ?
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e Ogg Vorbis API= 3l 4 i< ctolEcielZ 4

e Ogg library
Ogg W S L= | 91 &t general-purpose routines = Xl &

Ogg ct0lE2i2l= VorbisE £X 2&.
Ogg ctO|Edicl= &Ml thf= W0l AF2E=0X sgatolX
OI0IXI &I XI& =20tK %S
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e Vorbis library

VorbisencE 0| Z0}
ClRE& [ 2R
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e Vorbisenc library
Vorbis Y 22| 01D S X|&ot= clOlEd
Vorbis 212 &+ EME XIS
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CDE Ogg Vorgis It 2 SHECHIHLE, Wav IH2 = Ogg Vorbis
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e Vorbisfile library

Ogg Vorbis TS & OHF + AU == B 2t0/22/2)
Ogg2 Vorbis 210/ =212I S8 2 M1 YD1, MBI Belg
OIE{HOIAZ RIZ&HC,

=0ol,Vorbis ItZ = CIZEE I Belgt JIs=S M3
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2 Using the Vorbisfile APT
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Vorbisfile APIS

ov.open |—p| ov_read |—p| Putdata raturned 26107 ov_clear

i

| S 2l= Ogg Vorbis APT & Vorbisfile APT 2t= At
!
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Setup/Teardown API

o ov_open_callbacks()

=0 & file handle2 £ & Ogg Vorbis bitstream= =J|35tot 11,
custom file/bitstream manipulation EIS= =38t
int ov_open_callbacks(
void *datasource, // 010] LEE .ogg 2| FILE*E EJ|H &
OggVorbis_File *vf, // B2It TR E OggVorbis_File 22 E Jteldl= EIH
char *initial, // Typically set to NULL
long ibytes, // Typically set to O
ov_callbacks callbacks // A completed ov_callbacks struct which indicates desired
// custom file manipulation routines
)

clEl gt
o O for success
o less than zero for failure
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| Using the Vorbisfile API

|
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Setup/Teardown APT (J|=)

 ov_open_callbacks() (A=)

ov_callbacks = & Al

typedef struct {

size_t (*read_func) (void *ptr, size_t size, size_t nmemb, void *datasource)
int  (*seek_func) (void *datasource, ogg_int64_t offset, int whence)
int  (*close_func) (void *datasource);

long (*tell_func) (void *datasource)
} ov_callbacks;

e ov_clear()

bitstream1t .ogg ItZ = &)

, cleans up loose ends.
Must be called when finished with the bitstream

int ov_clear(OggVorbis_File *vf)
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e 2 ogg I}
e ov_info()

=0 &l ogg bitstream2| &

0

£ &

2 E Y2 vorbis_info & EOHE
c| &l st
vorbis_info *ov_info(
OggVorbis_File *vf // OggVorbis_File 2 =X E Jteldl= EIH:
// ov_open_callbacks() 222 & EH &2 210/0{0f &.
int link /I HREES B2
):
cl& gh: EJF JHA& vorbis_info +E2ME Jteldle= EQIH
e vorbis_info X Xl: vorbis/codec.h Tt 0l &2l & Of '%
o It HIA, HE ==, sample rate, Bitrate(CBRQ! 2X) S2 EEE &
U2,

Dept. of Multimedia Science,
Sookmyung Women'’s University




| Using the Vorbisfile APT |

e ogg IIY HE 2J|(2)

e ov_pcm_total()
=0 &l ogg bitstreamlil A= & PCM 4= =

g =
CI2Y M= M XX HIOIE == HA0 &2 = US.

0gg_int64_t ov_pcm_total(
OggVorbis_File *vf,
int link // HEZ2 8= -

—
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| Using the Vorbisfile API

- Decoding

e ov_read()

long ov_read(
OggVorbis_File *vf, // OggVorbis_File 2 XX E Jt2l9|l= Z2IH
char *buffer, // 2= iHE PCM OIOIEDE M&EE HIH ZOIH
int length, // buffer2 A S HIOIE &= HIHS 3D|et 22 2|
// Ol0{0F & . CHOH 4096012 =g,
int bigendianp, // Specifies big or little endian byte packing.
// O for little endian, 1 for big endian. 252 0.
int word, // word 2J1E XI&ES&HCE 1 for 8-bit samples,
// or 2 for 16-bit samples. 252
int sgned, // Signed or unsigned data.
// 0 for unsigned, 1 for signed. 22 1.
int *bitstream); // A pointer to the number of the current logical bitstream.
S8 T27020Mogg IILS CIDEE O AIBE = = ot
&= ol MlE PCM 2CI2 HIOIHE XI&E = 20|8tZ 2| & Stit.

« endianness, signedness, Z12|lJ word 3JI& 12,
OIDYE 2CI2 It multichannel0l &, 2t ;HE =0 & HIH Nl 21 &
2l E O XS &L
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| Using the Vorbisfile API

> Decoding (H %)

e ov_read()(AH=)
Return Values
e OV_HOLE
o I OHOIl B 201 A CIZ2L 0l 2 IHE (A
cll 21 CIOIE It /S, recapturedt Ht= M
Atetd, £= TH HIOI Xl AHAIJH HE)
e OV_EBADLINK

* indicates that an invalid stream section was supplied to
libvorbisfile, or the requested link is corrupt.

e O indicates EOF

e nindicates actual number of bytes read
e ov_read()= €Y S E5&IH vorbis packet &t
o Ol cI& g0l 2&IXH0Il XIZEF length et 20 &S

b=+ IH HIOI Xl AHOIOl A
cte= g0l SJlgt F20t

CIDE 5101 B0,
AS

==
AL
e
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g ogg T+ A H
e Ul 1: .ogg > Wav AEZ HE WtH
Ogg Vorbis 1} 2 = opendt ) decoding &tLCl.
CI2E = Ogg Vorbis AEEHZ2 Z=FE0 UK E2 PCM stream
Oletl) & = ULCH
o &l 2: O] PCM stream= OpenAL Bufferlll &=Lt.
o & 3: OpenAL Buffer2 SourceE HZ0I0 IHAY
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8% 0l Ml(PlayOggVorbis) main()

{

#include "Framework.h"
#include "Vorbis\vorbisfile.h"
#include "allLoadOggVorbis.h"

#define  SERVICE_UPDATE_PERIOD 250
#define TEST OGGVORBIS_ FILE "0t0|2-06-&& (Feat. O|F).ogg"

int main()

ALuint uiBuffer;
ALuint uiSource;
Alint iState;

// Initialize Framework
ALFWInit();
ALFWprintf ("PlayOggVorbis Test Application\n") ;

a4

InitVorbisFile() ;

if (!'g_bVorbisInit) {
ALFWprintf ("Failed to find OggVorbis DLLs (vorbisfile.dll,ogg.dll,or vorbis.dll)\n");
ALFWShutdown () ;
return -1;

}

// Initialise OpenAL

if (!'ALFWInitOpenAL()) {
ALFWprintf ("Failed to initialize OpenAL\n") ;
ALFWShutdown () ;
return -1;

ookmyung Women'’s University
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8% Ol HlI(PlayOggVorbis) main() (%)

// Open the OggVorbis file
FILE *pOggVorbisFile = fopen (ALFWaddMediaPath (TEST OGGVORBIS FILE), "rb");
if (!'pOggVorbisFile) ({
ALFWprintf ("Could not find %s\n", ALFWaddMediaPath (TEST_ OGGVORBIS_FILE)) ;
ShutdownVorbisFile () ;
ALFWShutdownOpenAL () ;
ALFWShutdown () ;
return -1;

}

// (Ot EL2E £&) oggVorbis AEEE C|DZEEIH wav PcM AEECE HIRL)
// OpenAL bufferlll 0|& M2 % buffer IDE c|ESICH.
uiBuffer = LoadOggVorbis (pOggVorbisFile) ;
if (uiBuffer < 0) {
ALFWprintf ("Could not decode %s to PCM.\n", ALFWaddMediaPath (TEST_OGGVORBIS FILE)) ;
ShutdownVorbisFile () ;
ALFWShutdownOpenAL() ;
ALFWShutdown () ;
return -1;

}

// Generate a Source to playback the Buffers
alGenSources( 1, &uiSource );

// AA% HIHE AHZSHCE.
alSourcei (uiSource, AL BUFFER, uiBuffer) ;

// Start playing source
alSourcePlay (uiSource) ;

Dept. of Multimedia Science, 14
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=} 5 8% 0fl XI(PlayOggVorbis) main() (H =)

// B ZAM
while (!'ALFWKeyPress()) {
ALFWprintf(".") ;
Sleep( SERVICE UPDATE PERIOD ) ;
alGetSourcei (uiSource, AL SOURCE STATE, &iState);
if (istate != AL PLAYING) // Finished playing
break;
}
ALFWGetKey () ;
ALFWprintf ("\n") ;

// Stop the Source and clear the Queue
alSourceStop (uiSource) ;

// Clean up buffers and sources
alDeleteSources (1, &uiSource) ;
alDeleteBuffers (1, &uiBuffer);

// Shutdown VorbisFile Library
ShutdownVorbisFile () ;

// Shutdown AL
ALFWShutdownOpenAL() ;

// Shutdown Framework
ALFWShutdown () ;

return 0;
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gn 8% OllKI(PlayOggVorbis)2 SR &=

// Try and load Vorbis DLLs (VorbisFile.dll will load ogg.dll and vorbis.dll)
void InitVorbisFile (void)
{
if (g_bVorbisInit)
return;

g_hVorbisFileDLL = LoadLibrary("vorbisfile.dll");
if (g_hVorbisFileDLL) {
fn ov_clear = (LPOVCLEAR)GetProcAddress(g_hVorbisFileDLL, "ov_clear");
fn _ov_read = (LPOVREAD)GetProcAddress (g_hVorbisFileDLL, "ov_read");
fn _ov_pcm total = (LPOVPCMTOTAL)GetProcAddress(g_hVorbisFileDLL, "ov_pcm_total");
fn _ov_info = (LPOVINFO)GetProcAddress (g_hVorbisFileDLL, "ov_info");
fn ov_comment = (LPOVCOMMENT)GetProcAddress(g_hVorbisFileDLL, "ov_comment") ;
fn_ov_open_callbacks = (LPOVOPENCALLBACKS)GetProcAddress (g_hVorbisFileDLL,
"ov_open_callbacks") ;
if (fn_ov_clear && fn ov_read && fn_ov_pcm total && fn_ov_info && fn_ov_comment &&
fn_ov_open_callbacks)
g_bVorbisInit = true;

}

// SHCE ZEMHE vorbisfile.dll= LHBICI. ogg.dlllt vorbis.dllE 20| NS2=Z2 LHHZ.
void ShutdownVorbisFile (void)
{
if (g_hVorbisFileDLL) ({
FreelLibrary (g_hVorbisFileDLL) ;
g_hVorbisFileDLL = NULL;

}
g_bVorbisInit = false;
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‘ 8% Ol XI(PlayOggVorbis)2l =L &=

un

ogg It =H & C|2E & OpenAL Buffer &4

{

// ogg WAS D CIRLYE = N2l S=0. 18 ¥ openAlL bufferE MASGID 0| bufferl
// CIZE&t wav pcM CIOIEHE €1 0l buffer® IDE cIEEC.
ALint LoadOggVorbis (FILE *f)

OggVorbis File vf; // ogg It AH FHO
vorbis_info *vi; // ogg I HE X
ov_callbacks sCallbacks;

ALuint uiBuffer;

unsigned long ulFormat = 0;

unsigned long ulBufferSize = 0;

unsigned long ulFrequency = 0;

unsigned long ulChannels = 0;

unsigned long ulTotalSamples = 0;

unsigned long ulBytesWritten;

char *pDecodeBuffer;

sCallbacks.read func ov_read func;
sCallbacks.seek func = ov_seek func;
sCallbacks.close func = ov_close func;
sCallbacks.tell func = ov_tell func;

// Create an OggVorbis file stream

if (fn_ov_open callbacks(f, &vf, NULL, 0, sCallbacks) !'= 0) {
ALFWprintf ("LoadOggVorbis: Input file does not appear to be an Ogg bitstream.\n") ;
fclose(f) ;

return -1;

vi = fn_ov_info(&vf, -1); // ogg W HEE H=C}.
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(8% 0 (PlayOggVorbis)o] 2 B4+E |

ogg 'Y 2E & C/2Y & OpenAL Buffer A& (%

)

ulTotalSamples = (unsigned int)fn ov pcm total (avf, -1); // &MZE FH M=+
ulChannels = vi->channels; // ME =
ulFrequency = vi->rate; // =2 MEE =
ulBufferSize = ulTotalSamples * ulChannels * 2; // &5 ol &2 pcM HIOIH 3D
// F2|: The Buffer Size must be an exact multiple of the BlockAlignment
ulBufferSize -= (ulBufferSize % (ulChannels * 2));
if (ulChannels == 1)

ulFormat = AL FORMAT MONO16;
else if (ulChannels == 2)

ulFormat = AL FORMAT STEREO16;
else if (ulChannels == 4)

ulFormat = alGetEnumValue ("AL FORMAT QUAD16") ;
else if (ulChannels == 6)

ulFormat = alGetEnumValue ("AL FORMAT 51CHN16") ;

if (ulFormat '= 0) { // 2= oAl F2 S ZUS 2otd = A= F20IBt CI2E SHCt.
// Allocate a buffer to be used to store decoded data for all Buffers
pDecodeBuffer = (char*)malloc(ulBufferSize);

if ('pDecodeBuffer) ({
ALFWprintf ("LoadOggVorbis: Failed to allocate memory for decoded OggVorbis data\n") ;
fn _ov_clear (&vf) ;
return -1;

}

// Generate some AL Buffers for streaming
alGenBuffers(l, &uiBuffer);

Dept. of Multimedia Science,
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(8% 0 (PlayOggVorbis)e] 52 B4+ |

= 0gg 12 29 & C3Y & OpenAL Buffer A4 (J)

// ogg IYES CI3LYoI0 wav OIOIEHHE 21, 0|2 openAlL HIHO 2=
ulBytesWritten = DecodeOggVorbis (&vf, pDecodeBuffer, ulBufferSize, ulChannels) ;
if (ulBytesWritten)

alBufferData (uiBuffer, ulFormat, pDecodeBuffer, ulBytesWritten, ulFrequency) ;

// Close OggVorbis stream
fn_ov_clear (&vf) ;

// CI2E0 AMSE N2l g
if (pDecodeBuffer) ({
free (pDecodeBuffer) ;
pDecodeBuffer = NULL;
}

return uiBuffer;

}
else { // 2E F SV ZUS Aot £ oW 22 Hls
ALFWprintf ("LoadOggVorbis: Failed to find format information, or unsupported format\n") ;

// Close OggVorbis stream
fn ov_clear (&vf) ;

return -1;

Dept. of Multimedia Science,
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(8% 0 (PlayOggVorbis)o] 2 B4+E |

= 0gg 12 29 & CI2Y & OpenAL Buffer A4 ()

size_t ov_read_func(void *ptr, size_t size, size_t nmemb, void *datasource)

{
}

int ov_seek_func(void *datasource, ogg_int64_t offset, int whence)

{

return fread(ptr, size, nmemb, (FILE*)datasource);

return fseek((FILE*)datasource, (long)offset, whence);

}
int ov_close_func(void *datasource)
{
return fclose((FILE*)datasource);
}
long ov_tell_func(void *datasource)
{
return ftell((FILE*)datasource);
}
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(8% 0 (PlayOggVorbis)e] 52 B4+ |

OggVorbis C|2Z

{

unsigned long DecodeOggVorbis (

unsigned long ulBufferSize,
unsigned long ulChannels) //

// ogg A2EEE LIZYS Wwav PCM streaml= B EtEIC}.

=

OggVorbis File *psOggVorbisFile, // CIR2Y & oggVorbis AEE
char *pDecodeBuffer, // CIRYE pcM wav OO0IEJ} HEE HIH ZEOlE

int current_ section;
long lDecodeSize;
unsigned long ulSamples;
short *pSamples;

unsigned long ulBytesDone = 0;

while (1) {
1DecodeSize = fn_ ov_read(psOggVorbisFile, pDecodeBuffer + ulBytesDone,

ulBufferSize - ulBytesDone, 0, 2, 1, &current section);

if (1lDecodeSize > 0) {
ulBytesDone += lDecodeSize;
if (ulBytesDone >= ulBufferSize)
break;

// U2EYE pcM wav OIOIEIDH MEE HIHS 20| (HIOIE)
e =(2% (1), AHAL(2), Quad(4), 5.1(6))

Dept. of Multimedia Science,
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‘ 8% 0l XI(PlayOggVorbis)2 =L &+= |
°
OgqgVorbis CI2Y (H=
o
// Mono, Stereo and 4-Channel files decode into the same channel order
// as WAVEFORMATEXTENSIBLE, however 6-Channels files need to be re-ordered
if (ulChannels == 6) {
pSamples = (short*)pDecodeBuffer;
for (ulSamples = 0; ulSamples < (ulBufferSize>>1l); ulSamples+=6) {
// WAVEFORMATEXTENSIBLE Order : FL, FR, FC, LFE, RL, RR
// OggVorbis Order : FL, FC, FR, RL, RR, LFE
Swap (pSamples[ulSamples+l], pSamples[ulSamples+2]) ;
Swap (pSamples [ulSamples+3], pSamples[ulSamples+5]) ;
Swap (pSamples [ulSamples+4], pSamples[ulSamples+5]) ;
}
}
return ulBytesDone;
Dept. of Multimedia Science,
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e 2 Homework

e ogg E AAS 0|86t .0gg It 2IHE AE
2 THAGIAIL.

o NI&E2
Full Commentot &2l AADE)} LLet=E TZ2NME Z
B
TE)a & 89 A
e |0 AA DE IISHGIH OF &

o HZEJlst
52 92 2 12|
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