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Use of Sound EffectsUse of Sound Effects

To enhance atmosphereTo enhance atmosphere
Provide audible ‘feedback’Provide audible ‘feedback’
To surprise playersTo surprise players
Give cluesGive clues
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Sound effectsSound effects

Be careful with tuning when playing withBe careful with tuning when playing with
musicmusic
Provide positive feedbackProvide positive feedback
Realistic is too boringRealistic is too boring

Be ‘bigger than life’Be ‘bigger than life’
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MusicMusic

Enhance atmosphereEnhance atmosphere
Provide excitementProvide excitement
Build up expectations....Build up expectations....
either fulfill them or not (© Fatman)either fulfill them or not (© Fatman)
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Interactive MusicInteractive Music

Music which reacts to in-game actionMusic which reacts to in-game action
Sudden changesSudden changes

Dramatic effectDramatic effect
ScaryScary
Easy to doEasy to do

Smooth changesSmooth changes
Less dramaticLess dramatic
More subtleMore subtle
Harder to do ?Harder to do ?
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Sudden changesSudden changes

Branching MIDIBranching MIDI
Separate MIDI sequencesSeparate MIDI sequences
Stop one, start anotherStop one, start another
Use an SEP fileUse an SEP file

CD-DACD-DA
No processor overheadNo processor overhead
Best qualityBest quality
Long seek timesLong seek times
High storage requirementsHigh storage requirements
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Multi-channel CD-XAMulti-channel CD-XA

Interleave multiple audio channelsInterleave multiple audio channels
Playback one at a timePlayback one at a time
Saves disk spaceSaves disk space
No processor overheadNo processor overhead
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Example CTI file fragmentExample CTI file fragment
XAFileAttributes  Form1  AudioXAFileAttributes  Form1  Audio
XAVideoAttributes ApplicationSpecificXAVideoAttributes ApplicationSpecific
XAAudioAttributes ADPCM_C StereoXAAudioAttributes ADPCM_C Stereo
XAInterleavedFile  even.xa XAInterleavedFile  even.xa c:\gamedata\even.xac:\gamedata\even.xa

XAChannelInterleave TimeCritical 1-2-3-4XAChannelInterleave TimeCritical 1-2-3-4

XAChannel           1XAChannel           1
     XAFileAttributes    Form2  Audio     XAFileAttributes    Form2  Audio
     Source              c:\data\wav\d1.xa     Source              c:\data\wav\d1.xa

  MinLength 270000  MinLength 270000
;note this is the length of the longest of the 4;note this is the length of the longest of the 4

 XAEndChannel XAEndChannel

; ..... other 3 channels in here; ..... other 3 channels in here
XAEndInterleavedFileXAEndInterleavedFile
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Smooth branchesSmooth branches

Layered MIDI sequencesLayered MIDI sequences
One for each character in an adventure gameOne for each character in an adventure game
Use ‘markers’ in the MIDI sequence toUse ‘markers’ in the MIDI sequence to
synchronise branchessynchronise branches
Can’t jump into a sequence - running statusCan’t jump into a sequence - running status
Lower quality than CD audioLower quality than CD audio

Atmosphere loopsAtmosphere loops
Fade sample loops to alter atmosphereFade sample loops to alter atmosphere
No MIDI sequencingNo MIDI sequencing
Uses a lot of Sound RAMUses a lot of Sound RAM
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Atmosphere LoopsAtmosphere Loops

Several samples playing simultaneouslySeveral samples playing simultaneously
Fade them in and out to changeFade them in and out to change
atmosphereatmosphere
SsUtSetVVol() to change a channel’sSsUtSetVVol() to change a channel’s
volumevolume
Dynamically start and stop loops asDynamically start and stop loops as
required to save polyphonyrequired to save polyphony
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MIDIMIDI

Very low storage space for sequencesVery low storage space for sequences
Must store instrument sounds in SPUMust store instrument sounds in SPU
RAMRAM
LibSnd provides MIDI playbackLibSnd provides MIDI playback
functionalityfunctionality
Can adjust tempo etc in real-timeCan adjust tempo etc in real-time
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SequencersSequencers

Sequencing with SoundDelicatessen ?Sequencing with SoundDelicatessen ?
Don’t botherDon’t bother

Use a separate samplerUse a separate sampler
Write your musicWrite your music
Convert at the endConvert at the end
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Why doesn’t it work ?Why doesn’t it work ?

SoundDelicatessen written for AppleSoundDelicatessen written for Apple
MIDI ManagerMIDI Manager
Sequencers NOT written for MIDISequencers NOT written for MIDI
ManagerManager
OMS can workOMS can work



Sound SeminarSound Seminar
TM

So how do you do it?So how do you do it?

Preferably, use two computersPreferably, use two computers
One (Mac, PC, ST etc) for sequencingOne (Mac, PC, ST etc) for sequencing
One for Sound Artist CardOne for Sound Artist Card
Treat card as any other MIDI deviceTreat card as any other MIDI device

 Otherwise (what I do) Otherwise (what I do)
Write music using a separate sampler (egWrite music using a separate sampler (eg
SampleCell, AKAI etc)SampleCell, AKAI etc)
Convert samples once composition isConvert samples once composition is
completecomplete
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SamplingSampling

Equipment neededEquipment needed
SamplerSampler
MixerMixer
EQEQ
CompressorCompressor

Sample from DAT / CDSample from DAT / CD
Can re-sample if necessaryCan re-sample if necessary
Can EQ and compress sampleCan EQ and compress sample
Normalise samplesNormalise samples
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Sample EditingSample Editing

Sample must start and end cleanlySample must start and end cleanly
Loop points must be on 28 sampleLoop points must be on 28 sample
boundariesboundaries
Divisible by 28Divisible by 28
No other markersNo other markers
Use a crossfade to smooth loopUse a crossfade to smooth loop
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Sample EditingSample Editing

Save as AIFF mono filesSave as AIFF mono files
Any sample rate up to 48kHzAny sample rate up to 48kHz
Convert with AIFF2VAGConvert with AIFF2VAG
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CD-DACD-DA

Provides the highest qualityProvides the highest quality
Can be played in a standard CD playerCan be played in a standard CD player
Drive plays at single speedDrive plays at single speed
Cannot interleave data or graphicsCannot interleave data or graphics
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CD-XACD-XA

Audio encoded as XA-ADPCMAudio encoded as XA-ADPCM
Approx. 4 times smallerApprox. 4 times smaller
37.8 kHz or 18.9 kHz37.8 kHz or 18.9 kHz

Use RAW2XA on the MacUse RAW2XA on the Mac
Takes 18.9/37.8 kHz mono or stereoTakes 18.9/37.8 kHz mono or stereo
Sound Designer II formatSound Designer II format
Batching - ‘Interactive’ modeBatching - ‘Interactive’ mode
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Producing audio for videoProducing audio for video

Use XA-ADPCM audioUse XA-ADPCM audio
Created with RAW2XACreated with RAW2XA
Can be interleaved with videoCan be interleaved with video
MOVCONV / BUILDCDMOVCONV / BUILDCD
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IdeallyIdeally

Have video on BetaCam tapeHave video on BetaCam tape
MIDI interface with SMPTEMIDI interface with SMPTE
Synchronise sequencer to videoSynchronise sequencer to video

More likelyMore likely
Write down the frame numbersWrite down the frame numbers
GuessGuess



Sound SeminarSound Seminar
TM

Interleaving using BUILDCDInterleaving using BUILDCD

SN Systems provide BUILDCD with theSN Systems provide BUILDCD with the
CD-EmulatorCD-Emulator
For 37.8 kHz stereo, can interleave oneFor 37.8 kHz stereo, can interleave one
sector of audio for every seven of videosector of audio for every seven of video
(double speed).(double speed).
Output a .CCS file, which can be usedOutput a .CCS file, which can be used
with the CD-Generator softwarewith the CD-Generator software
Use XA files created by RAW2XA -Use XA files created by RAW2XA -
remove subheadersremove subheaders
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Interleaving with MOVCONVInterleaving with MOVCONV

Can convert WAVs to XA files (ie noCan convert WAVs to XA files (ie no
need for RAW2XA on the Mac)need for RAW2XA on the Mac)
Use 16-bit wavs at either 37.8 or 18.9Use 16-bit wavs at either 37.8 or 18.9
KhzKhz
No need to remove subheadersNo need to remove subheaders
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PlayStation Sound SpecsPlayStation Sound Specs

PlayStation uses ADPCM soundPlayStation uses ADPCM sound
compressioncompression

Approx 4:1 compression ratioApprox 4:1 compression ratio
16-bit compressed down to 416-bit compressed down to 4
Similar to SNES sound chipSimilar to SNES sound chip

24 simultaneous sounds24 simultaneous sounds
512kB sound RAM to store samples512kB sound RAM to store samples



Sound SeminarSound Seminar
TM

Pitch settingPitch setting

Raise samples by up to 2 ocatavesRaise samples by up to 2 ocataves
Lower samples by up to 12 octavesLower samples by up to 12 octaves
Can specify fine intervals of a semitoneCan specify fine intervals of a semitone
or lessor less
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Getting samples into sound
RAM
Getting samples into sound
RAM

Samples built into VAB files - a soundSamples built into VAB files - a sound
bankbank
VAB split into .VH (Header) and .VBVAB split into .VH (Header) and .VB
(Body) files using VABSPLIT.EXE(Body) files using VABSPLIT.EXE
Open the VAB header - gives you aOpen the VAB header - gives you a
VAB idVAB id
Load the VB into memoryLoad the VB into memory
Transfer it into sound RAMTransfer it into sound RAM
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Getting samples into sound
RAM
Getting samples into sound
RAM

#define VH_ADDR  0x80025000#define VH_ADDR  0x80025000
#define VB_ADDR  0x80030000#define VB_ADDR  0x80030000

short gVAB;short gVAB;
/* open VAB header */ /* open VAB header */ 
gVAB = SsVabOpenHead (VH_ADDR, -1);gVAB = SsVabOpenHead (VH_ADDR, -1);

if (gVAB < 0)if (gVAB < 0)
printf ("SsVabOpenHead : failed\n");printf ("SsVabOpenHead : failed\n");
    

if (SsVabTransBody (VB_ADDR, gVAB) != gVAB)if (SsVabTransBody (VB_ADDR, gVAB) != gVAB)
printf ("SsVabTransBody : failed!\n");printf ("SsVabTransBody : failed!\n");

SsVabTransCompleted (SS_WAIT_COMPLETED);SsVabTransCompleted (SS_WAIT_COMPLETED);
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Saving Main RAMSaving Main RAM

Not enough RAM to store entire VB fileNot enough RAM to store entire VB file
??
Use SsVABTransBodyPartlyUse SsVABTransBodyPartly

Uses a small buffer to store parts of the VBUses a small buffer to store parts of the VB
filefile
Fill the RAM buffer, transfer it to SPU RAM,Fill the RAM buffer, transfer it to SPU RAM,
and start againand start again
Until whole VB is transferredUntil whole VB is transferred
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Transfer in backgroundTransfer in background

SsVabTransCompletedSsVabTransCompleted
(SS_WAIT_COMPLETED) blocks until(SS_WAIT_COMPLETED) blocks until
the transfer is completethe transfer is complete
SsVabTransCompletedSsVabTransCompleted
(SS_IMMEDIATE) returns immediately.(SS_IMMEDIATE) returns immediately.
Returns 1 if the transfer is completed, 0Returns 1 if the transfer is completed, 0
if it is ongoingif it is ongoing
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Initialising the sound systemInitialising the sound system

Set NTSC/PAL with SetVideoModeSet NTSC/PAL with SetVideoMode
SsInit() to start the sound systemSsInit() to start the sound system
Set the ‘tick mode’ - useSet the ‘tick mode’ - use
SS_TICKVSYNCSS_TICKVSYNC
Use SsStart() to begin soundUse SsStart() to begin sound
processingprocessing
Use SsEnd() to stop itUse SsEnd() to stop it
Finish with SsQuit()Finish with SsQuit()



Sound SeminarSound Seminar
TM

Sound InitialisationSound Initialisation
/* Initialise sound system (libSnd) *//* Initialise sound system (libSnd) */

SsInit();SsInit();

/* Set ‘tick mode’ to work regardless of NTSC/PAL/* Set ‘tick mode’ to work regardless of NTSC/PAL
settings */settings */
SsSetTickMode(SS_TICKVSYNC);SsSetTickMode(SS_TICKVSYNC);

/* Begin Sound Processing *//* Begin Sound Processing */
SsStart();SsStart();

/* Set main volume *//* Set main volume */
SsSetMVol(leftVOL, rightVOL);SsSetMVol(leftVOL, rightVOL);
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VAB fileVAB file

Bank file for sample dataBank file for sample data
Contains VAG files which are ADPCMContains VAG files which are ADPCM
samplessamples
Has a header and a body (just sampleHas a header and a body (just sample
data)data)
Body goes into sound RAMBody goes into sound RAM
VAB contains programs, which areVAB contains programs, which are
made up of tones (samples) and ADSRmade up of tones (samples) and ADSR
atributesatributes
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Playing a sample (libsnd)Playing a sample (libsnd)

Easiest way is with SsUtKeyOnEasiest way is with SsUtKeyOn
Specify program numberSpecify program number
Tone numberTone number
Specify Note - 0 to 127Specify Note - 0 to 127
Specify fine tuning - 0 to 127Specify fine tuning - 0 to 127
Returns a channel numberReturns a channel number
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Playing MIDI filesPlaying MIDI files

LibSnd provides MIDI playbackLibSnd provides MIDI playback
functionalityfunctionality
Use SMF2SEQ to convert your MIDIUse SMF2SEQ to convert your MIDI
filesfiles
No aftertouch - minimise continuousNo aftertouch - minimise continuous
controllerscontrollers
Sequence playback in SoundDeli didSequence playback in SoundDeli did
not worknot work
Check MIDI playback on the DTL-Check MIDI playback on the DTL-
H2000 insteadH2000 instead
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MIDI commandsMIDI commands

Must set ‘tick mode’Must set ‘tick mode’
SS_TICK60 / SS_TICK240 - changeSS_TICK60 / SS_TICK240 - change
resolutionresolution
SS_TICKVSYNC should work for NTSC orSS_TICKVSYNC should work for NTSC or
PALPAL

SsSeqOpen( addr, vab_id ) - Must doSsSeqOpen( addr, vab_id ) - Must do
this firstthis first

Give it the address of the SEQ file inGive it the address of the SEQ file in
memorymemory
And the ID number of the VAB it isAnd the ID number of the VAB it is
associated withassociated with
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Sequence PlayingSequence Playing

SsSeqPlaySsSeqPlay
Can tell it to play the sequence once, orCan tell it to play the sequence once, or
repeatedlyrepeatedly
Can set sequence playback to ‘pause’Can set sequence playback to ‘pause’

SsSeqStop( seq_access_num )SsSeqStop( seq_access_num )
SsSeqPause / SsSeqReplaySsSeqPause / SsSeqReplay
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Sequence TempoSequence Tempo

SsSeqSetAccelerando /SsSeqSetAccelerando /
SsSeqSetRitardandoSsSeqSetRitardando
Allow slowing / speeding up of aAllow slowing / speeding up of a
sequencesequence
Specify a new 1/4 note resolutionSpecify a new 1/4 note resolution
Specify a delta time - in ticksSpecify a delta time - in ticks
Basically the same functionBasically the same function
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Sequence VolumeSequence Volume

SsSeqSetCrescendo /SsSeqSetCrescendo /
SsSeqSetDecrescendoSsSeqSetDecrescendo
Raise / lower volume over a period ofRaise / lower volume over a period of
timetime
Volume is added (crescendo) orVolume is added (crescendo) or
subtracted (dec.) from current volumesubtracted (dec.) from current volume
Takes a delta time - in ticksTakes a delta time - in ticks
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Other MIDI functionalityOther MIDI functionality

SsSetLoop - Sets the number ofSsSetLoop - Sets the number of
repititions of the songrepititions of the song
SsSeqSetNext - Specify the nextSsSeqSetNext - Specify the next
sequence to be playedsequence to be played
SsSetTempo - Sets tempo explicitlySsSetTempo - Sets tempo explicitly
SsSetMarkCallback - put markers inSsSetMarkCallback - put markers in
sequencessequences

Perhaps synchronise animation to a beatPerhaps synchronise animation to a beat
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Manipulating a sampleManipulating a sample

Adjust Volume - SsUtSetVVolAdjust Volume - SsUtSetVVol
Adjust pitch - SsUtPitchBend,Adjust pitch - SsUtPitchBend,
SsUtChangePitchSsUtChangePitch
Adjust ADSR - SsUtChangeADSRAdjust ADSR - SsUtChangeADSR
Adjust other attributes -Adjust other attributes -
SsUtSetProgAttrSsUtSetProgAttr
Autopanning / autovolumeAutopanning / autovolume

SsUtAutoPanSsUtAutoPan
SsUtAutoVolSsUtAutoVol
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Using ReverbUsing Reverb
PlayStation DSP offers several reverbPlayStation DSP offers several reverb
algorithmsalgorithms
Reverb uses SPU RAM as a bufferReverb uses SPU RAM as a buffer
The longer the reverb, the moreThe longer the reverb, the more
memory is requiredmemory is required
You set:You set:

Algorithm - SsUtSetReverbTypeAlgorithm - SsUtSetReverbType
Depth - SsUtSetReverbDepthDepth - SsUtSetReverbDepth
Delay (for delay / echo) -Delay (for delay / echo) -
SsUtSetReverbDelaySsUtSetReverbDelay
Feedback (for delay) -Feedback (for delay) -
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Effect AlgorithmsEffect Algorithms

Effect Memory Description
Room 9,920 Short Reverb
Studio A 8,000 Small Studio Reverb
Studio B 18,496 Medium Studio Reverb
Studio C 28,640 Large Studio Reverb
Hall 44,512 Large Hall reverb
Space 63,368 Huge spatial reverb
Echo 98,368 Single echo
Delay 90,368 Repeating delay
Pipe 7,072 Metallic pipe
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SPU RAM layoutSPU RAM layout

SPU Decode Data Region

Additional Loop information

Waveform Data 
Transferrable region

0x00000

0x7ffff

0x01000

0x01010
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Using multiple VAB filesUsing multiple VAB files

Use SsVabOpenHeadStickyUse SsVabOpenHeadSticky
Must specify the VB address in soundMust specify the VB address in sound
RAMRAM
Load it above 0x01010Load it above 0x01010
Careful not to move into reverb workCareful not to move into reverb work
areaarea
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Using Sound Artist ToolsUsing Sound Artist Tools

Nubus card for Apple MacintoshNubus card for Apple Macintosh
Provides sound functionality ofProvides sound functionality of
PlayStationPlayStation
Has optical digital outHas optical digital out

Requires external DAC or DATRequires external DAC or DAT

Software converters and bank buildersSoftware converters and bank builders
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AIFF2VAGAIFF2VAG
Converts AIFF files into VAGConverts AIFF files into VAG
(PlayStation sample) format(PlayStation sample) format
Loops on 28 sample boundariesLoops on 28 sample boundaries
Can batch process them in ‘interactive’Can batch process them in ‘interactive’
modemode
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VAG Compression modesVAG Compression modes

Standard - for general sound sourcesStandard - for general sound sources
High band - for sound sources with high-High band - for sound sources with high-
band componentsband components
Low band - For sound sources with low-Low band - For sound sources with low-
band componentsband components
4-bit straight - Four bit straight4-bit straight - Four bit straight
compressioncompression
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RAW2DARAW2DA

Converts raw sample data into DAConverts raw sample data into DA
formatformat
Use when you need CD-DA audioUse when you need CD-DA audio
Requires 44.1kHz RAW stereo dataRequires 44.1kHz RAW stereo data

Sound Designer II formatSound Designer II format

Has an ‘auto’ mode for batchHas an ‘auto’ mode for batch
processingprocessing
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RAW2XARAW2XA

Converts raw sample data into XA-Converts raw sample data into XA-
ADPCMADPCM
For interleaving with video, other soundFor interleaving with video, other sound
or any dataor any data
Requires 18.9kHz or 37.8 kHz mono orRequires 18.9kHz or 37.8 kHz mono or
stereo RAW sample datastereo RAW sample data

Sound Designer II formatSound Designer II format

Also has an ‘auto’ modeAlso has an ‘auto’ mode
Extract subeaders for BUILDCDExtract subeaders for BUILDCD
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SMF2SEQSMF2SEQ

Converts MIDI file data into PlayStationConverts MIDI file data into PlayStation
SMF formatSMF format
Don’t use AftertouchDon’t use Aftertouch

Lots of continuous controller data ruinsLots of continuous controller data ruins
playbackplayback

Can use SEQ2SEP on PC to buildCan use SEQ2SEP on PC to build
SEQs into a bank of sequence filesSEQs into a bank of sequence files
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Vag PlayerVag Player

Allows playback of VAGsAllows playback of VAGs
Test sample is looping smoothlyTest sample is looping smoothly
Check it fits in sound RAMCheck it fits in sound RAM
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Sample loopingSample looping

Demo sample looping on MacDemo sample looping on Mac
Show looping points at 28 sampleShow looping points at 28 sample
boundariesboundaries
Do a crossfadeDo a crossfade
Show playing on VAG playerShow playing on VAG player
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3D sound3D sound
Make sounds appear behind playerMake sounds appear behind player
Can give a cinematic feelCan give a cinematic feel
Pre-recordedPre-recorded

Done in a studioDone in a studio
Specialist hardware encodersSpecialist hardware encoders

Real-timeReal-time
Allows movement of samples in 3D spaceAllows movement of samples in 3D space
More interactive and suited to gamesMore interactive and suited to games

Don’t overdo itDon’t overdo it
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QSoundQSound

Get 3D sound from stereo speakersGet 3D sound from stereo speakers
Uses ‘image file panning’Uses ‘image file panning’
Relys on phase shifting to fool earRelys on phase shifting to fool ear
Requires 2 copies of a sample to beRequires 2 copies of a sample to be
storedstored
Costs around £2000 per game inCosts around £2000 per game in
EuropeEurope
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Dolby ProLogicDolby ProLogic

Requires additional speakersRequires additional speakers
Plus a Dolby ProLogic DecoderPlus a Dolby ProLogic Decoder
Many hi-fi systems now come withMany hi-fi systems now come with
ProLogicProLogic
No license fee (?)No license fee (?)
Here’s how.....Here’s how.....
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Dolby ProLogic (contd)Dolby ProLogic (contd)
Must vary amplitude and phaseMust vary amplitude and phase
relationships in the left/right channelsrelationships in the left/right channels

Encoded
Channel

Left Output Right Output

Left 0dB off

Center -3dB -3dB

Right off 0dB

Surround -3dB -3dB
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SPU streamingSPU streaming

New feature of libspuNew feature of libspu
Play VAG files of any lengthPlay VAG files of any length
Can stream VAG files from main RAMCan stream VAG files from main RAM
into SPU RAMinto SPU RAM
Unlike interleaved XA-ADPCM, canUnlike interleaved XA-ADPCM, can
overlay VAGsoverlay VAGs
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Interactive streamingInteractive streaming

Allow music to behave interactivelyAllow music to behave interactively
But keep the production values highBut keep the production values high
More cinematicMore cinematic
More relevantMore relevant
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Saving SPU RAM spaceSaving SPU RAM space

Use low sample rates for low-frequencyUse low sample rates for low-frequency
soundssounds
Use MIDI and pitch shifting to allowUse MIDI and pitch shifting to allow
samples to sound longersamples to sound longer

Demo Total NBA crowdDemo Total NBA crowd

Stream sound effects/speech from CDStream sound effects/speech from CD
Use Multiple VAB files, loading in asUse Multiple VAB files, loading in as
necessarynecessary
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LibSPU or LibSND ?LibSPU or LibSND ?

LibSnd good enough for most purposesLibSnd good enough for most purposes
Has reasonable MIDI functionalityHas reasonable MIDI functionality
Does not allow for much manipulation ofDoes not allow for much manipulation of
soundssounds
LibSpu has no MIDI functionalityLibSpu has no MIDI functionality
Provides lower level functionalityProvides lower level functionality



Sound SeminarSound Seminar
TM

Sound RAM InterruptSound RAM Interrupt

Can set a callback function to playCan set a callback function to play
when an area of sound RAM is ‘hit’when an area of sound RAM is ‘hit’
Can use this to detect end of samplesCan use this to detect end of samples
SpuSetIRQSpuSetIRQ
SpuSetIRQAddrSpuSetIRQAddr
SpuSetIRQCallbackSpuSetIRQCallback
VABSPLIT -vVABSPLIT -v

Outputs a VAG address tableOutputs a VAG address table
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Example VAG address tableExample VAG address table

#define VAGS_engine 1#define VAGS_engine 1
unsigned long engine[] =unsigned long engine[] =
   {   {
   0x0,   0x0,
   0x5540,   0x5540,
   };    }; /*vag table from engine.vab" *//*vag table from engine.vab" */
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‘Free running’ problem‘Free running’ problem

Interrupts were getting triggered forInterrupts were getting triggered for
loops after the loop had been stoppedloops after the loop had been stopped
Due to internal ‘virtual pointers’Due to internal ‘virtual pointers’
continuing to loop after loop endcontinuing to loop after loop end
AIFF2VAG version 1.6 onwards shouldAIFF2VAG version 1.6 onwards should
cure thiscure this
Use latest librariesUse latest libraries
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Finally.....Finally.....

DON’T leave the sound until the end ofDON’T leave the sound until the end of
a projecta project
DO include sound technologies in yourDO include sound technologies in your
technical designstechnical designs
Be as INNOVATIVE with sound as youBe as INNOVATIVE with sound as you
are with graphicsare with graphics
IF IT SOUNDS GOOD, IT IS GOODIF IT SOUNDS GOOD, IT IS GOOD


