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/* NeXT/Sun Sound File Header Data Structure */

typedef struct {

int magic; /* Magic number for sound files (0x2e736e64) */

int dataLocation; /* Byte offset to the data (>= 28) */

int dataSize; /* Number of Bytes of data (without header) */

int dataFormat; /* Pre-defined sample format code */

int samplingRate; /* Sampling rate in Hz */

int channelCount; /* Number of channels (1, 2, or 4) */

char info[4]; /* Optional text (comment), 4 Bytes */

/* (or larger if dataLocation > 28) */

} SNDSoundStruct;
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/* AVR Format Header Data Structure--128 Bytes */

typedef struct {

char magic[4]; /* Magic number = “2BIT” */

char name[8]; /* Sample name (null-padded string) */

short mono; /* Number of channels--mono/stereo */

short rez; /* Sample resolution--8/16-bit */

short sign; /* Sample format--signed/unsigned */

short loop; /* Loop mode--on/off */

short midi; /* MIDI note assign or keyboard split */

long rate; /* Sample frequency in Hz */

long size; /* Data length in samples */

long lbeg; /* Offset to start of loop--0 if unused. */

long lend; /* Offset to end of loop--0 if unused. */

short res1; /* Reserved, MIDI keyboard split */

short res2; /* Reserved, sample compression */

short res3; /* Reserved */

char ext[20]; /* Longer name space (if name[7] != 0) */

char user[64]; /* User-defined; typically ASCII */

} AVRHeader
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Form Chunk

Chunk ID = “FORM”

File size (all chunks)

Form Type = “AIFF”

Common Chunk

Chunk ID = “COMM”

Common chunk data size

Sample format, rate, etc.

Data Chunk

Chunk ID = “SSND”

Sound chunk data size

Array of sample data
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/* Type definitions used in AIFF structures */

typedef char[4] ID; /* Magic numbers are 4-char IDs */

typedef unsigned long ULong; /* Used for large numbers */

typedef extended float XFloat; /* 80-bit floats for sample rates */
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typedef unsigned char UChar; /* Used for raw data pointers */

typedef unsigned short UShort; /* Used for long counters */

typedef short MarkerId; /* Used for marker numbers */

/* AIFF uses Pascal-style strings with their lengths prepended. */

typedef struct {

UChar ckSize; /* String length in Bytes (<= 255) */

char ckData[]; /* String data (not null-terminated */

} PString;

/* General AIFF chunk structure */

typedef struct {

ID ckID; /* Chunk ID string, 32-bits = 4 characters */

long ckSize; /* Chunk data size in Bytes */

char ckData[]; /* Chunk data--format varies according to type */

} Chunk;
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/* AIFF/C FORM Chunk--Global File “Wrapper” */

typedef struct {

ID ckID; /* ID = “FORM” */

long ckSize; /* Size of file’s chunks in bytes */

ID formType; /* ID = “AIFF” or “AIFC” */

char chunks []; /* 1 or more chunks in any order */

} FORM_Header;
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/* AIFF/C Common Data Chunk--Sound Data Properties */

typedef struct {

ID ckID; /* = “COMM” */



A Child’s Garden of Sound File Formats

DRAFT: To appear in Computer Music Journal 19:1 (Spring 1995) 30

long ckSize; /* = 18 Bytes in chunk*/

short numChannels; /* 1, 2, or more */

ULong numSampleFrames; /* number of full frames */

short sampleSize; /* size in bits / sample */

XFloat sampleRate; /* rate as an 80-bit float */

} CommonChunk;
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/* AIFF/C Sound Data Chunk Format */

typedef struct {

ID ckID; /* = “SSND” */

long ckSize; /* size of data */

ULong offset; /* start offset of block 1 in Bytes */

ULong blockSize; /* optional block size in Bytes */

Void soundData[];/* interpreted according to sample format */

} SoundDataChunk;

± ¬ Ì ª è « � ç � ¨ ± ± ® ¯ ª ­ ° ® Á µ ¿ ² « � Á ´ Á ¾ ½ ª ­ �

� � � 
 � � � � W � � � \ � ` j p p � � � � 
 � � � � Y Y 
 f 
 � � � 
 � � X 
 � � � � � � � � � � \ � � � 
 
 � � � 
 � � 
 �
X 
 Y � [ � � � � � Y � � � � � ] � 
 � � � � � 	 � � � Y \ 
 � � � 
 X W 
 � � � � � � � 
 � � � X 
 Y � ] 
 � � 
 � � � � W � � � � � W 
 � Y

� � � � � � � � W � � � � f 
 � � � j _ j 
 � � � � � � � � � 	 
 
 W 
 � Z � � � � X 
 � � � � � � Y � � c � � � � � � � � � � � W � � � �
� � � � X 
 � � � � \ � � � 
 � W � � � 
 
 � � � 
 � � � X 
 � � � 
 � p 
 Z � � � ¸ ] X 
 Y Y 
 f � � g d � � � X 
 � � � � X 
 �
� � � \ � � W � � � \ � c t 
 � � � � � � � � 
 � Z Y � � � � \ � � W � � � \ W � � � 
 Y � 
 � � 
 � � � d � � � � �
� � � \ � � � c

/* AIFF/C Data Structure for marker points */

typedef struct {

MarkerId id; /* Marker number */

ULong position; /* Sample offset */

PString markerName; /* Name string */

} Marker;

/* Marker chunk with array of markers */

typedef struct {

ID ckID; /* = “MARK” */

long ckSize; /* Size of data in Bytes */

UShort numMarkers; /* How many markers in chunk */
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Marker Markers[]; /* Marker data structures */

} MarkerChunk;
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/* AIFF/C Comment Data Structure--with Marker ID and time-stamp */

typedef struct {

ULong timeStamp; /* When was comment created */

/* (in sec since 1/1/1904) */

MarkerID marker; /* Optional marker comment applies to */

UShort count; /* Size in Bytes of text */

char text[]; /* Comment string */

} Comment;

/* Comments Chunk--can hold onto many comments */

typedef struct {

ID ckID; /* = “COMT” */

long ckSize; /* Size of data in Bytes */

UShort numComm; /* How many comment records */

Comment comments[]; /* Array of comments */

} CommentsChunk;
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/* AIFF/C Loop data structure--uses numerical marker IDs */

typedef struct {

short playMode; /* Loop play mode */

MarkerId beginLoop; /* Cue marker where loop starts */

MarkerId endLoop; /* Cue marker where loop ends */

} Loop;

/* MIDI Instrument Data Chunk--sampler voicing */

typedef struct {

ID ckID; /* = “INST” */

long ckSize; /* = 20 Bytes */

char baseNote; /* Frequency of sample as a MIDI Key */

char detune; /* Fine-tuning in Cent */

char lowNote; /* Lowest note to transpose sample to */

char highNote; /* Highest note to transpose sample to */

char lowVelocity; /* Lowest velocity to play sample at */

char highVelocity; /* Highest velocity to play sample at */

short gain; /* Default gain in dB */

Loop sustainLoop; /* Optional sustain loop record */

Loop releaseLoop; /* Optional release (decay) loop record */

} InstrumentChunk;
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// RIFF/WAVE Format chunk header

<fmt-ck> ->

fmt( // Format chunk header and size

<common-fields> // Standard fields

<format-specific-fields> // “Other”

)

// RIFF/WAVE format chunk common field data structure

<common-fields> ->

struct { // Common fields chunk

WORD wFormatTag; // Format flag

WORD wChannels; // Number of channels

DWORD dwSamplesPerSec; // Sampling rate

DWORD dwAvgBytesPerSec; // For buffer estimation

WORD wBlockAlign; // Data block size

}
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// RIFF/WAVE wave data chunk--1 or more data blocks

<wave-data> -> { <data-ck> : <wave-list> }

// Raw data chunk--header and data

<data-ck> ->

data( <wave-data> )

// Wave list chunk--header, data, and silence

<wave-list> ->

LIST(“wavl” { // Wave list chunk header

<data-ck> // Wave samples

<silence-ck> } // Silence

... // More data or silence

)

// Silence chunk--length in samples

<silence-ck> -> slnt( DWORD dwSamples )
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// Cue point data structure

<cue-point> ->

struct {

DWORD dwName; // Cue point name

DWORD dwPosition; // Sample offset of cue point

FOURCC fccChunk; // ID of chunk with cue point data

DWORD dwChunkStart; // File offset of cue point

DWORD dwBlockStart; // Block offset of cue point

DWORD dwSampleOffset; // Sample offset within the block

}
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// RIFF/WAVE play segment structure

<play-segment> ->

struct {

DWORD dwName; // Cue point number

DWORD dwLength; // Loop length

DWORD dwLoops; // Number of repetitions

}
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// Simple example of a RIFF/WAVE file

RIFF( “WAVE”

fmt(1, 1, 11025, 11025, 1, 8)

data( <wave-data> ) )

// RIFF/WAVE example with an info chunk for the song name

RIFF( “WAVE”

info(name(“Ach, Du Lieber” Z))

fmt(1, 1, 44100, 132300, 3, 20)

data( <wave-data> ) )
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/* CSOUND/BICSF File Header--fixed fields + codes = 1024 Bytes */

typedef union {

struct {

int sf_magic; /* magic number--may vary (see text) */

float sf_srate; /* Sample rate--32-bit floating-point */

int sf_chans; /* Number of channels--1, 2, or 4 supported */

int sf_packmode; /* Sample format--many supported */

char sf_codes[]; /* variable number of sf-code “chunks” */

} sfinfo;

char filler[1024]; /* standard header size = 1024 Bytes */

} SFHeader;
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/* EBICSF Sound file header structure */

typedef union {

struct {

SNDSoundStruct N_Header; /* 28-byte NeXT/Sun header */

int sf_magic; /* BICSF magic != NeXT magic */

float sf_srate; /* Floating-point sample rate */

int sf_chans; /* Number of channels */

int sf_packing; /* Pre-defined storage format */

char sf_codes[]; /* Any number of code fields */

} sfinfo;

char filler[1024]; /* Default = 1024 Bytes; may be */

/* larger (n * 1024) if needed */

} SFHeader;
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/* Max amp code--always has data for 4 channels */

typedef struct {

float value[4]; /* Max sample value of channel */

long samploc[4]; /* Frame offset of sample position */

long timetag; /* Time last updated */

} SFMaxAmp;

/* Cue point (like an AIFF mark but has start/stop points) */

typedef struct {

char cuename[64]; /* the cue region’s name */

long beginsamp; /* starting sample index */

long endsamp; /* ending sample index */

} SFCue;
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/* Link file pointer with sample region in the “target” file */

typedef struct {

char reality[64]; /* The “real” file’s name */

long startsamp; /* Starting sample index */

long endsamp; /* Ending sample index */

} SFLink;

/* Cue-based virtual sound file--points to a named cue region */

typedef struct {

char reality[64]; /* The “real” file’s name */

char cuepoint[64]; /* Named cue point in the file */

} SFVirtual;

/* RMS envelope function--one kind uses 1024 short integers */

typedef struct {

char envname[64]; /* The envelope function’s name */

short envdata[1024]; /* Envelope data--1024 integers */

} SFRMSEnvelope;

/* 2-D Cartesian Point Data Structure */

typedef struct {

float x, y; /* Floating-point X and Y coordinates */

} Point;

/* Pitch envelope function--one kind uses 32 breakpoints */

typedef struct {

char envname[64]; /* The envelope function’s name */

Point envdata[32]; /* Envelope data--32 breakpoints */

} SFPitchBPEnvelope;

/* Composite Segment--Mix Record with file and envelope */

typedef struct {

long start; /* Sample at which to begin this element */

SFVirtual target; /* Where are the samples? */

SFRMSBPEnvelope; /* Breakpoint RMS envelope */

} SFComposite;
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* I ; Õ : Ö T Ó 2 7 3 P B C Q
* D D 8 5 ) : O ; = C 0 B V P : 8 8 Q Ö Ó Ó 7 R
* D D 8 5 ) : O ; = C 0 B V P 6 5 O 5 = C Q R 4 4 3 7 3 P B C Q
* C : 6 ; A + Ö Ó Ó 7 R
* C : 6 ; A + Û & + + Ö Ò ? 7 Ó
* C : 6 ; Þ : 8 O 0 = ? S ? R 4 Ò ? 7 Ö P B C Q
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( 5 Ù + Ö & R 4 3 3 - R 7 R P B C Q
A K N N = F ; Õ 0 Ö & R 4 3 Ö 7 3 P B C Q
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, ' Ý A 0 G = F Ø 8 : B C 5 6 D 6 0 Ö Ó Ó 7 Ý Ó 3 3 - R 7 Ý R R P B C Q
, ' Ý A 0 G = F Ø 8 : B C 5 6 R 4 3 3 - R 7 R P B C Q
, ' Ý , : B Ö 3 3 - R 7 Ý Ó & Ö Ö - Ó 7 Ý R R P B C Q
, ' Ý , : B U R 4 R 4 3 3 - R 7 Ý Ó & Ö Ö - Ó 7 Ý R R P B C Q
, ' Ý + G 6 C 8 5 / 5 : O V ) G 8 C ; B 0 G = F R 4 3 3 - R 7 R P B C Q
, ' Ý ' : 6 F B × ; C V : 6 ; : O V ; D B 5 C R 4 3 3 - R 7 R P B C Q
, ' Ý Î 0 8 : = F 6 : D U R ? R 4 3 3 - R 7 R P B C Q
, ' Ý K 6 : L ; B G 8 C 6 : B 0 G = F Ö & R 4 3 3 - R 7 R 3 U S Ó P B C Q
) : O ; = C 0 B V Ý Ñ ; Õ ; F 5 B ; Õ = , 6 0 + 0 0 8 B R 4 3 Ö 7 R U R 4 P B C & 3 U O V : = = 5 8 Q
) : O ; = C 0 B V Ý A C G F 5 6 Ñ 9 : 1 ; B R 4 3 Ö 7 R U R 4 P B C & 3 U O V : = = 5 8 Q
A G = Ý ( 5 Ù + Ý ) : O Ý , ' Ý 0 6 0 C V 5 6
× ; C V * 6 ; 5 8 , 6 0 , 0 6 C R 4 2 4 7 R U Ö P B C & 3 U O V : = = 5 8 Q
( 5 Ù + Ý ) 5 C : A 0 G = F Ñ ; Õ ; C : 8 Û : 6 B R 4 3 Ö 7 R P B C & 3 Q
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