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Chapter 1

Intr oduction

1.1 Welcome

Welcometo the exciting world of digital audio! MIDAS Digital Audio Systemis the most
comprehensive cross-platformdigital audiosystemtoday. With featuressuchasanunlimited
numberof digital channelsonall supportedplatforms,simultaneoussample,moduleandstream
playback,andseamlessportabilityacrossoperatingsystems,MIDAS is all youneedfor perfect
soundin yourapplications.

This manualis theProgrammer’s Guideto theMIDAS Digital Audio System.It includesde-
scriptionsaboutall aspectsof MIDAS, includinginitialization,configurationandusageof dif-
ferentsystemcomponents.It doesnot attemptto documentall functionsanddatastructures
availablein MIDAS, but rathergivea goodoverview onhow youcanuseMIDAS in yourown
programs.For completedescriptionsof all functionanddatastructures,seethe MIDAS API
reference.

1.2 What is MID AS?

Whatis MIDAS Digital Audio Systemanyway?

MIDASDigital Audio Systemis amultichanneldigitalmusicandsoundengine.It providesyou
with an unlimitednumberof channelsof digital audiothat you canuseto play music,sound
effects,speechor soundstreams.MIDAS is portableacrossawiderangeof operatingsystems,
andprovidesanidenticalAPI in all supportedenvironments,makingit idealfor cross-platform
softwaredevelopment.

MIDAS Digital Audio Systemis freefor noncommercialusage,readthefile license.txt in-
cludedin theMIDAS distributionfor adetailedlicense.Commerciallicensesarealsoavailable.
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Chapter 2

Getting started

AlthoughMIDAS Digital Audio Systemis a very powerful soundengine,it is alsoextremely
easyto use. This chaptercontainsall the informationnecessaryto develop simplesoundap-
plicationsusingMIDAS. It describeshow to link MIDAS into your own programs,how to use
the MIDAS API functionsfrom your own code,andconcludeswith a simplemoduleplayer
programexample.

2.1 Installing MID AS

InstallingMIDAS Digital Audio Systemis very simple: just createa separatedirectoryfor it,
anddecompressthedistributionarchive. MIDAS is normallydistributedasoneor several.zip
files,andthey all needto bedecompressedin thesamedirectory. If developingWin32or Linux
applications,useanunziputility thathandleslongfilenames,suchasInfoZip unzipor WinZip,
insteadof MS-DOSpkunzip. Linux developersshoulddecompressthe files in Linux, asthe
archivemaycontainsymboliclinks for theLinux libraries.

Note! Make sureyour unziputility decompressessubdirectoriescorrectly. InfoZip unzipand
WinZip shoulddo thisby default,but pkunzipneedsthe“-d” optionto do this.

2.2 Compiling with MID AS

For applicationsusingjust theMIDAS Digital Audio SystemAPI, no specialcompilationop-
tionsarenecessary. All MIDAS API definitionsarein thefile midasdll.h, andthe modules
using MIDAS functionssimply needto #include this file. No specialmacrosneedto be
#defined, andthedatastructuresarestructure-packingneutral.midasdll.h is locatedin the
include/ subdirectoryof theMIDAS distribution, andyou mayneedto addthatdirectoryto
your includefile searchpath.

2



CHAPTER2. GETTINGSTARTED 3

UnderWindows NT/95, the MIDAS API functionsusethe stdcall calling convention, the
sameasusedby theWin32 API. UnderDOS,thefunctionsusethecdecl calling convention,
andunderLinux thedefault callingconventionusedby GCC.This is donetransparentlyto the
user, however.

Delphi userscan simply usethe interfaceunit midasdll.pas, and accessthe MIDAS API
functionsthroughit. Although Delphi syntaxis differentfrom C, the function,structureand
constantnamesareexactly thesame,andall parametersarepassedjust like in theC versions.
Thereforeall informationin thisdocumentandtheAPI Referenceis alsovalid for Delphi.

MS-DOSuserswith WatcomC will needto disablethe“SS==DS”assumptionfrom themod-
ulesthatcontainMIDAS callbackfunctions. This canbedonewith the “-zu” commandline
option.Notethatthis is not necessaryfor codethatjust callsMIDAS functions.

2.3 Linking with MID AS

If yourprogramusesMIDAS Digital Audio System,younaturallyneedto link with theMIDAS
librariesaswell. Thissectiondescribeshow to do thatoneachplatformsupported.

All MIDAS Digital Audio Systemlibrariesarestoredunderthelib/ subdirectoryin thedis-
tribution. lib/ containsa subdirectoryfor eachsupportedplatform,andthosein turn contain
directoriesfor eachsupportedcompiler. Theformatof thecompilerdirectorynamesis “¡com-
piler¿¡build¿”,where¡compiler¿is a two-letterabbreviationfor thecompilername,and¡build¿
the library build type— retail or debug. Undermostcircumstances,you shouldusetheretail
versionsof thelibraries,asthey containbetteroptimizedcode.Also, thedebuglibrariesarenot
includedin all releases.

For example,lib/win32/vcretail/midas.lib is theretailbuild of theWin32VisualC/C++
staticlibrary.

2.3.1 WindowsNT/95

Under the Win32 platform, applicationscan link with MIDAS Digital Audio Systemeither
staticallyor dynamically. Unlessthereis aspecificneedto link with MIDAS statically, dynamic
linking is recommended.Delphiusersneedto usedynamiclinking always.

Whenlinking with MIDAS statically, simply link with the library file correspondingto your
developmentplatform. For WatcomC/C++,the library is lib/win32/wcretail/midas.lib,
andfor Visual C/C++lib/win32/vcretail/midas.lib. Dependingon your configuration,
you mayneedto addthelibrary directoryto your “library paths”list. WhenMIDAS is linked
into theapplicationstatically, the.exe is self-containedandnoMIDAS .dll filesareneeded.
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Dynamiclinking is doneby linking with theappropriateMIDAS import library insteadof the
staticlinking library. In addition,theMIDAS DynamicLink Library (midasXX.dll) needsto
beplacedin asuitabledirectory— eitherto thesamedirectorywith theprogramexecutable,or
in somedirectoryin theuser’sPATH. Theimport librariesarestoredin thesamedirectorywith
thestaticlibraries,but thefile nameis midasdll.lib. For example,VisualC usersshouldlink
with lib/win32/vcretail/midasdll.lib. TheMIDAS DynamicLink Librariesarestored
in lib/win32/retail andlib/win32/debug.

Delphi usersdo not needa separateimport library — usingthe interfaceunit midasdll.pas
addsthenecessaryreferencesto the.dll automatically. Notethatrunningtheprogramunder
theDelphi IDE without the.dll availablecancausestrangeerrormessages.

2.3.2 MS-DOS

As MS-DOSdoesn’t supportdynamiclinking, only a static link library is provided for MS-
DOS.You’ll simply needto link with the library from theappropriatesubdirectory— usually
lib/dos/gcretail for GCC(DJGPP)andlib/dos/wcretail for WatcomC.Theexecutable
is fully self-contained,andno additionalfiles areneeded.DJGPPusersalsoneedto link with
theAllegro library, asMIDAS usessomeof its functionsfor IRQ handling.

Notethatsomeversionsof theWatcomLinkerarenotcase-sensitiveby default,andyou’ll need
to usecase-sensitive linking with MIDAS. To do that,simply addoption caseexact to your
linkerdirectives.

2.3.3 Linux

For Linux, only a static library is provided for the time being. To link your programwith
MIDASDigital AudioSystem,addtheproperlibrarydirectory(usuallylib/linux/gcretail)
to your library directory list (gcc option -L), and link the library in using the GCC option
-lmidas.

2.4 UsingMID AS fr om the IDE

Thissectioncontainsstep-by-stepinstructionsonbuilding applicationsthatuseMIDAS Digital
Audio Systemwith theIntegratedDevelopentEnvironmentsof popularcompilers.
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2.4.1 UsingMID AS with Visual C DeveloperStudio

Thissectioncontainscontainssimplestep-by-stepinstructionsfor usingMIDAS Digital Audio
Systemwith MicrosoftDeveloperStudio.

1. Begin theprojectasusual.If youalreadyhaveanexistingproject,it shouldneednomodifi-
cations.

2. Add somesimplecodefor testingMIDAS — eithercopy themoduleplayerexamplebelow,
or justaddacall to MIDASstartupto thebeginningof theprogramand#include midasdll.h
at thebeginningof themodule.

3. Add theMIDAS includedirectoriesto theincludesearchpath:Open“Build/ProjectSettings”
-dialog, choosethe “C/C++” tab, select“Preprocessor”from the Category list, and add the
MIDAS includedirectory to “Additional includedirectories”. For example,if you installed
MIDAS in d:/midas, addd:/midas/include.

4. Add a MIDAS library to theproject.In mostcases,you shouldusetheretail import library,
andthuslink dynamically. Open“Insert/Filesinto Project” -dialog,andselectthe library file
youwantto use,typically d:/midas/lib/win32/vcretail/midasdll.lib.

Now youshouldbeableto build theprojectnormally. To beableto run theprogram,youmust
make surethat the MIDAS DLL is availableeither in the samedirectorywith the produced
executable,or in somedirectoryin thesystemsearchpath.Youcansimplycopy theDLL from
(for example)d:/midas/lib/win32/retail to theprojectdirectory.

2.4.2 UsingMID AS with WatcomC IDE

Thissectioncontainscontainssimplestep-by-stepinstructionsfor usingMIDAS Digital Audio
Systemwith WatcomC IDE.

1. Begin theprojectasusual.If youalreadyhaveanexistingproject,it shouldneednomodifi-
cations.

2. Add somesimplecodefor testingMIDAS — eithercopy themoduleplayerexamplebelow,
or justaddacall to MIDASstartupto thebeginningof theprogramand#include midasdll.h
at thebeginningof themodule.

3. Add theMIDAS includedirectoriesto the includesearchpath: Open“Options/CCompiler
Switches”-dialog,choose“1. File OptionSwitches”from theswitcheslist, andaddtheMIDAS
includedirectoryto “Include directories”.For example,if you installedMIDAS in d:/midas,
addd:/midas/include.

4. Add a MIDAS library to theproject.In mostcases,you shouldusetheretail import library,
andthuslink dynamically. Open“Sources/New Source”-dialog,andselectthelibrary file you
wantto use,typically d:/midas/lib/win32/wcretail/midasdll.lib.



CHAPTER2. GETTINGSTARTED 6

Now youshouldbeableto build theprojectnormally. To beableto run theprogram,youmust
make surethat the MIDAS DLL is availableeither in the samedirectorywith the produced
executable,or in somedirectoryin thesystemsearchpath.Youcansimplycopy theDLL from
(for example)d:/midas/lib/win32/retail to theprojectdirectory.

2.5 A simplemoduleplayer example

Thissectiondescribesavery simpleexampleprogramthatusesMIDAS Digital Audio System
for playingmusic.First,thecompleteprogramsourceis givenin bothC andDelphiformat,and
after that theoperationof theprogramis describedline by line. To keeptheprogramasshort
aspossible,all errorcheckingis omitted,andthereforeit shouldnot beusedasa templatefor
building realapplications— theotherexampleprogramsincludedin theMIDAS distribution
aremoresuitablefor that.

Bothversionsof theprogramshouldbecompiledasconsoleapplicationsin theWin32environ-
ment.UnderMS-DOSandLinux thedefault compilersettingsarefine.

2.5.1 C moduleplayer example

1 #include <stdio.h>
2 #include <conio.h>
3 #include "midasdll.h"
4
5 int main(void)
6 {
7 MIDASmodule module;
8 MIDASmodulePlayHandle playHandle;
9
10 MIDASstartup();
11 MIDASinit();
12 MIDASstartBackgroundPlay(0);
13
14 module = MIDASloadModule("..\\data\\templsun.xm");
15 playHandle = MIDASplayModule(module, TRUE);
16
17 puts("Playing - press any key");
18 getch();
19
20 MIDASstopModule(playHandle);
21 MIDASfreeModule(module);
22
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23 MIDASstopBackgroundPlay();
24 MIDASclose();
25
26 return 0;
27 }

2.5.2 Delphi moduleplayer example

1 uses midasdll;
2
3 var module : MIDASmodule;
4 var playHandle : MIDASmodulePlayHandle;
5
6 BEGIN
7 MIDASstartup;
8 MIDASinit;
9 MIDASstartBackgroundPlay(0)
10
11 module := MIDASloadModule(’..\data\templsun.xm’);
12 playHandle MIDASplayModule(module, true);
13
14 WriteLn(’Playing - Press Enter’);
15 ReadLn;
16
17 MIDASstopModule(playHandle);
18 MIDASfreeModule(module);
19
20 MIDASstopBackgroundPlay;
21 MIDASclose;
22 END.

2.5.3 Module player exampledescription

Apart from minor syntaxdifferences,the C andDelphi versionsof the programwork nearly
identically. Thissectiondescribestheoperationof theprogramsline by line. Theline numbers
below aregivenin pairs:first for C, secondfor Delphi.

1-3,1 IncludesnecessarysystemandMIDAS definitionfiles

7, 3 Definesavariablefor themodulethatwill beplayed

8, 4 Definesavariablefor themoduleplayinghandle
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10,7 ResetstheMIDAS internalstate— This needsto bedonebeforeMIDAS is configured
andinitialized.

11,8 InitializesMIDAS

12,9 Startsplayingsoundin thebackground

14,11 Loadsthemodulefile

15,12 Startsplayingthemodulewe just loaded,loopingit

17-18,14-15 Simplywaitsfor akeypress

20,17 Stopsplayingthemodule

21,18 Deallocatesthemodulewe loaded

23,20 Stopsplayingsoundin thebackground

24,21 UninitializestheMIDAS Digital Audio System



Chapter 3

UsingMID AS Digital Audio System

Thischaptercontainsdetailedstep-by-stepinstructionsonusingMIDAS Digital Audio System.
Completedescriptionsof the functions,datastructuresandconstantsusedhereis availablein
theAPI reference.

3.1 Initializing and configuring MID AS

MIDAS Digital Audio Systeminitialization consistsof five basicsteps,which are outlined
below. Thelasttwo stepsarenotnecessaryin all cases.

1. Call MIDASstartup. Thisshouldbedoneasearlyin theprogramaspossible,preferablyatthe
verybeginning.MIDASstartupdoesnot takeasignificantamountof time,anddoesnotallocate
any memory, it simply initializesMIDAS to a safeandstablestateandresetsall configration
options.CallingMIDAScloseis alwayssafeafterMIDASstartuphasbeencalled.

2. ConfigureMIDAS.Thiscanbedoneby settingdifferentMIDAS optionswith MIDASsetOp-
tion, or by callingMIDASconfigto prompttheuserfor thesettings.Theconfigurationcanalso
beloadedfrom a file (with MIDASloadConfig) or registry (with MIDASreadConfigRegistry) at
thispoint. Apart from theconfigurationfunctions,noMIDAS functionsmaybecalledyet.

3. Initialize MIDAS by calling MIDASinit. All MIDAS functionsareusableafterthis,andthe
programcanfully startusingMIDAS. MostMIDAS configurationoptionscannot bechanged
while MIDAS is initialized,soto changetheoptionsit is necessaryto uninitializeMIDAS first.

4. Startbackgroundsoundplayback. Unlessyou want to poll MIDAS manually(with MI-
DASpoll), you shouldnow call MIDASstartBackgroundPlayto startbackgroundsoundplay-
back. MIDASstartBackgroundPlaystartsa playbackthread(in multithreadedsystems)or a
timer, andpollsMIDAS automaticallyfrom it.

9
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5. Opensoundchannelswith MIDASopenChannels. Thenumberof opensoundchannellimits
the numberof soundsthat canbe playedsimultaneously— onesoundchannelcanplay one
sound.Thenumberof soundchannelsneededdependson theapplication,typicalvaluesmight
be 8–32channelsfor a module,onechannelper streamand1–8 channelsfor soundeffects.
Having morechannelsopenthannecessarywill not increasetheCPUuse,asinactivechannels
do not needCPU attention. However, somesoundcardsmay placelimitations on the maxi-
mumnumberof openchannels.If you areonly playinga singlemodule,openingthechannels
manuallyis notnecessary, asMIDASplayModulecanopentheneededchannelsautomatically.

3.2 Uninitializing MID AS

MIDAS Digital Audio Systemuninitializationis essentiallythereverseprocessof initialization.
Actuallyonly thelaststepis (callingMIDASclose) isabsolutelynecessary, but it isgoodpractise
to uninitialize everythingthat hasbeeninitialized. In addition,all modulesandsamplesthat
have beenloadedshouldbedeallocatedbeforeuninitializing MIDAS, asfailing to do somay
leadto memoryleaks.

BasicMIDAS uninitializationconsistsof threesteps:

1. If soundchannelshave beenopenedwith MIDASopenChannels, closethemby calling MI-
DAScloseChannels.

2. If backgroundsoundplaybackis used,stopit by callingMIDASstopBackgroundPlay.

3. Finally, uninitializetherestof MIDAS Digital Audio Systemby callingMIDASclose.

3.3 Usingmodules

Digital musicmodulesprovideaneasyto useandspace-efficientmethodfor storingmusicand
morecomplicatedsoundeffects. MIDAS Digital Audio SystemsupportsProtracker (.mod),
ScreamTracker 3 (.s3m),FastTracker 2 (.xm) andImpulseTracker (.it) modules.All typesof
modulesareusedthroughthesamesimpleAPI functionsdescribedin thesubsectionsbelow.

3.3.1 Loading and deallocatingmodules

Loadingmoduleswith MIDAS Digital Audio Systemis verysimple,justcall MIDASloadMod-
ule, giving asanargumentthenameof themodulefile. MIDASloadModulereturnsa module
handleof typeMIDASmodule, whichcanthenbeusedto referto themodule.After themodule
is no longerused,it shouldbedeallocatedwith MIDASfreeModule.
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3.3.2 Playing modules

Modulesthathave beenloadedinto memorycanbeplayedby callingMIDASplayModule. MI-
DASplayModuletakesasanargumentthemodulehandlefor themodule,andabooleanflagthat
indicateswhetheror not themoduleplaybackshouldloop or not. It returnsa moduleplayback
handleof typeMIDASmodulePlayHandlethatcanbeusedto refer to themoduleasit is being
played.

MIDASplayModuleSectioncanbeusedto play just a portionof themodule. A singlemodule
could,for example,containseveraldifferentsongs,andMIDASplayModuleSectioncanbeused
to selectwhichoneof themto play.

MIDAS is alsocapableof playing several modulessimultaneously, or even the samemodule
several timesfrom differentpositions.Therearesomelimitations,however, seeMIDASplay-
Moduledocumentationfor details. This canbeusefulfor usingmodulesectionsassoundef-
fects,or fadingbetweentwo modules.

Moduleplaybackcanbestoppedby calling MIDASstopModule, passingit asanargumentthe
moduleplaybackhandlereturnedby MIDASplayModule.

3.3.3 Controlling moduleplayback

Althoughtypically moduleplaybackjust proceedswithout userintervention,it is alsopossible
to control the playbackof the module. MIDASsetPosition canbe usedto changethe current
playingposition,MIDASsetMusicVolumeto setthe mastervolumeof the music,andMIDAS-
fadeMusicChannelto fadeindividualmusicchannelsin or out. All of thesefunctionsrequireas
theirfirst argumentthemoduleplayinghandlefrom MIDASplayModule.

3.3.4 Getting module information

In MIDASDigital AudioSystem,it ispossibletoqueryinformationaboutamoduleor thestatus
of moduleplayback.This informationcanbeusedto updateanuserinterface,or synchronize
theprogramoperationto themusicplayback.

Basicinformationaboutthemodule,suchasits name,is availableby calling MIDASgetMod-
uleInfo. Thefunctionrequiresasanargumentamodulehandlereturnedby MIDASloadModule,
anda pointerto a MIDASmoduleInfostructure,which it thenwill fill with themoduleinforma-
tion. A similar function,MIDASgetInstrumentInfo, is availablefor readinginformationabout
individual instrumentsin themodule.

The currentstatusof the playbackof a modulecanbe readwith MIDASgetPlayStatus. It is
passedamoduleplaybackhandlefrom MIDASplayModule, andapointerto aMIDASplayStatus
structure,which it will then fill with the playbackstatusinformation. The playbackstatus
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informationincludesthecurrentmoduleplaybackposition,patternnumberin thatpositionand
thecurrentplaybackrow, aswell asthemostrecentmusicsynchronizationcommandinfobyte.

MIDAS Digital Audio Systemalsosupportsa musicsynchronizationcallbackfunction,which
will be calledeachtime the playerencountersa musicsynchronizationcommand.The syn-
chronizationcommandis Wxx for ScreamTracker 3 andFastTracker 2 modules,andZxx for
ImpulseTrackermodules.Thecallbackcanbesetor removedwith thefunctionMIDASsetMu-
sicSyncCallback. As themusicsynchronizationcallbackis calledin MIDAS playercontext, it
shouldbekeptasshortandsimpleaspossible,andit maynotcall MIDAS functions.

3.4 Usingsamples

Using samplesis the easiestway to add soundeffects and other miscellaneoussoundsto a
programwith MIDAS Digital Audio System.This sectiondescribeshow samplesareusedin
MIDAS.

3.4.1 Loading samples

Beforesamplescanbe used,they naturallyneedto be loadedinto memory. MIDAS Digital
Audio Systemcurrentlysupportssamplesin two formats:raw audiodatafilesandRIFFWAVE
files. Raw samplefiles canbe loadedwith MIDASloadRawSample, andRIFF WAVE samples
with MIDASloadWaveSample. Bothfunctionsrequireasargumentsthenameof thesamplefile,
andsampleloopingflag — 1 if thesampleshouldbelooped,0 if not. MIDASloadRawSample
alsorequiresthesampletypeasanargument,MIDASloadWaveSampledeterminesit from the
file header. Both functionsreturna samplehandleof type MIDASsamplethat canbe usedto
referto thesample.

After thesamplesareno longerused,they shouldbedeallocatedwith MIDASfreeSample. You
needto make sure,however, that the sampleis no longerbeingplayedon any soundchannel
whenit is deallocated.

3.4.2 Playing samples

Samplesthathavebeenloadedintomemorycanbeplayedwith thefunctionMIDASplaySample.
It takesasargumentsthesamplehandle,playbackchannelnumber, andinitial valuesfor sample
priority, playbackrate,volumeandpanning.The functionreturnsa MIDAS sampleplayback
handleof typeMIDASsamplePlayHandlethatcanbeusedto refer to thesampleasit is being
played.A singlesamplecanbeplayedany numberof timessimultaneously.

Sampleplaybackcanbestoppedwith MIDASstopSample, but this is not necessarybeforethe
samplewill bedeallocated— a new samplecansimply beplayedon thesamechannel,andit
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will thenreplacethepreviousone.Thesamplehandleswill berecycledasnecessary, sothere
is nodangerof memoryleaks.

3.4.3 Samplesand channels

Onesoundchannelcanbeusedto play a singlesample,andthereforeMIDASplaySamplere-
quiresthenumberof thechannelthat is usedto play thesampleasanargument.Thechannel
numbercanbesetmanually, or MIDAS Digital Audio Systemcanhandlethechannelselection
automatically.

If the channelnumberfor the sampleis set manually, the channelusedshouldbe allocated
with MIDASallocateChannelto ensurethat the channelis not beingusedfor otherpurposes.
If a free channelis available, the function will return its numberthat canthenbe usedwith
MIDASplaySample. After thechannelis no longerused,it shouldbedeallocatedwith MIDAS-
freeChannel.

Anotherpossibilityis to let MIDAS selectthechannelautomatically. A numberof channelscan
beallocatedfor useasautomaticeffectchannelswith MIDASallocAutoEffectChannels. MIDAS-
playSamplecanthenbepassedMID AS CHANNEL AUTO asthechannelnumber, andit will
automaticallyselectthechannelthatwill beusedto play theeffect. After theautomaticeffect
channelsareno longerused,they shouldbedeallocatedwith MIDASfreeAutoEffectChannels.

3.4.4 Controlling sampleplayback

Most sampleplaybackpropertiescanbechangedwhile it is beingplayed.MIDASsetSampleR-
ate canbe usedto changeits playbackrate,MIDASsetSampleVolumeits volume,MIDASset-
SamplePanningits panningpositionandMIDASsetSamplePriorityits playbackpriority. All of
thesefunctionstake asanargumentthesampleplaybackhandlefrom MIDASplaySample, and
thenew valuefor theplaybackproperty.

Thesampleplaybackpropertiescanbechangedatany pointafterthesampleplaybackhasbeen
starteduntil thesampleplaybackis stoppedwith MIDASstopSample. If thesamplehasreached
its end,or hasbeenreplacedby anothersamplewith automaticchannelselection,thefunction
call is simply ignored.

3.4.5 Getting sampleinformation

The sampleplaybackstatuscanbe monitoredwith MIDASgetSamplePlayStatus. It takesas
anargumentthesampleplaybackhandle,andreturnsthecurrentsampleplaybackstatus.The
playbackstatusinformation can be usedto determinewhetheror not a samplehasalready
reachedits end.
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3.5 Usingstreams

In MIDAS Digital Audio System,streamsarecontinuousflowsof sampledata.Unlikesamples,
they donotneedto beloadedcompletelyinto memorybeforethey canbeplayed,but canrather
beloadedfrom disk or generatedasnecessary. This sectiondescribeshow streamsareusedin
MIDAS.

3.6 Playing streams

Therearetwo differentwaysof playingstreamsin MIDAS Digital Audio System:streamfile
playbackandpolling streamplayback. In streamfile playback,MIDAS createsa new thread
thatwill readthe streamdatafrom a givenfile andplaysit automaticallyon the background.
In polling streamplaybackthe userneedsto reador generatethe streamdata,andfeedit to
MIDAS.

Streamfiles are played with MIDASplayStreamFile and MIDASplayStreamWaveFile. Both
functionsrequireasargumentsthestreamfile name,streamplaybackbuffer lengthandstream
loopingflag. Thefilesplayedwith MIDASplayStreamFile shouldcontainonly raw sampledata,
andthefunctionwill thereforerequireasargumentsalsothestreamdatasampletypeandplay-
backrate. MIDASplayStreamWaveFile playsRIFF WAVE files, andcanreadthe information
from the file header. The playbackfunctionswill returna streamhandlethat canbe usedto
referto thestream.

Polling streamplaybackis startedwith MIDASplayStreamPolling. It requiresasits arguments
thestreamsampletype,playbackrateandbuffer length. Theactualstreamplaybackwill not
start,however, until somestreamdatais fed to thesystemwith MIDASfeedStreamData. After
the playbackhasstarter, MIDASfeedStreamDataneedsto be called periodically to feed the
systemnew streamdatato play, otherwisethe systemwill run out of streamdataand stop
playback.

Thestreamplaybackbuffer lengthcontrolstheamountof streamdatabufferedfor streamplay-
back.Thelongerthebuffer is, thelongerthesystemcanplay thestreamwhennew datais not
availableuntil theplaybackneedsto bestopped.Runningout of streamdatawill resultin irri-
tatingbreaksin thesoundandshouldbeavoided. Longerplaybackbufferswill, however, add
delayto thestreamplayback,andconsumemorememory. For streamfile playback,a stream
buffer lengthof 500msshouldbesuitable.For polling streamplayback,thebuffer lengthshould
beat leasttwice thelongestexpecteddelaybetweentwo callsto MIDASfeedStreamData.

Streamplaybackis stoppedwith MIDASstopStream, regardlessof thestreamtype.
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3.6.1 Controlling streamplayback

Thestreamplaybackpropertiescanbechangedwhile it is beingplayed.MIDASsetStreamRate
canbe usedto changeits playbackrate,MIDASsetStreamVolumeits volumeandMIDASset-
StreamPanning its panningposition. All of thesefunctionstake as an argumentthe stream
handlefrom thestreamplaybackfunction,andthenew valuefor theplaybackproperty.

The playbackof the streamcanalsobe pausedwith MIDASpauseStream, andresumedafter
pausingwith MIDASresumeStream. Thiscanbeusefulif yourapplicationknowsit will runout
of streamdatasoon,andwishesto fadethestreamoutandpauseit until moredatais available.
Streamdatareadingandfeedingcancontinuewhile thestreamis pauseduntil thestreambuffer
is full.

3.6.2 Getting streaminformation

Theamountof datacurrentlyin thestreambuffercanbemonitoredwith MIDASgetStreamBytes-
Buffered. Theinformationcouldbeusedto determinehow soonnew streamdatais neededto
continueplayback,or whetheror not enoughspaceexists in the streambuffer for a complete
new blockof data.

Note that with ADPCM streamsthe streambuffer containsthe decompresseddata,as16-bit
samples,insteadof thecompressedADPCM data.

3.7 Usingechoeffects

TheMIDAS Digital Audio SystemEchoEffectsEnginecanbeusedto adddifferentechoand
reverb effects to the soundoutput. Theseeffectscanrangefrom simpleechoesandfiltering
effects to heavy hall reverbsandstereoenhancements.This sectiondescribeshow the echo
effectsareused

3.7.1 Adding echoeffects

Echoeffectsareaddedto thesoundoutputwith MIDASaddEchoEffect. It takesasanargument
apointerto afilled MIDASechoSetstructure(describedbelow), andreturnsandechohandlethat
canthenbeusedto referto theeffect. TheechosetstructureisnotusedafterMIDASaddEchoEf-
fectreturns,andmaybedeallocated.Any numberof echoeffectscanbeactivesimultaneously.

After the echoeffect is no longerwanted,it canbe removed from the output with MIDAS-
removeEchoEffect. Note that modifying the MIDASechoSetstructureof anechoeffect that is
alreadybeingusedhasnoeffect.
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3.7.2 The echoeffectstructure

A MIDAS Digital Audio Systemechoeffect is describedby a MIDASechoSetstructure.The
echosetcontainsthreecommonfieldsplusoneor moreechoes.The feedbackfield controls
theamountof feedbackin theechoset,gain theechoeffect totalgain,andnumEchoessimply
thenumberof echoesin theechoset.SeetheMIDASechoSetdescriptionin theAPI Reference
for moredetails.

Theechoesof anechosetaredescribedby anarrayof MIDASecho structures.Eachechohas
fields that describeits delay, gain, filtering andchannelreversestatus.The delayof an echo
controlshow far back from the echoeffect delay line the datafor the echois taken — the
greaterthedelay, thelongertheechois. Gaincontrolsthestrengthof theecho,theechodatais
essentiallymultipliedby thegain.Eachechocanoptionallybelow-passor high-passfiltered,in
asystemwith morethanacoupleof echoes,low-passfiltering canreducethebuild-upof high-
frequency noise.Finally, the left andright channelsof theechocanbereversed,producingan
interestingstereoeffect in somecases.



Chapter 4

Advancedtopics

ThischapterincludesadvancedprogramminginformationaboutMIDASDigital Audio System.
Althoughtheinformationcontainedhereisnotnecessaryfor beingableto useMIDAS,it should
be readby everybodywho wishesto get everythingout of it. Topics coveredhereinclude
performanceoptimization,soundquality optimization,andworking with compressedsample
types.

4.1 Optimizing MID AS performance

Although MIDAS Digital Audio Systemhasbeencarefully optimizedfor maximumperfor-
mance,playingmultichanneldigital audiocanstill befairly time-consuming.To getaroundthe
limitationsof currentPCsoundcards,MIDAS needsto mix thesoundchannelsin software,and
thismixing processaccountsfor mostof CPUusagecausedby MIDAS. In many casestradeoffs
canbemadebetweensoundquality andCPUusage,althoughit is alsopossiblein somecases
to lowerCPUusagedramaticallywithoutaffectingsoundquality.

In somecasesthe oppositeis also true: It canbe possibleto get bettersoundquality out of
MIDAS without usingmuchadditionalCPUpower. This sectionthereforedescribeshow you
cangetbestpossiblesoundquality of MIDAS while usingaslittle CPUtime aspossible,and
how to find theright balancebetweensoundqualityandCPUusagefor yourapplication.

4.1.1 The number of channels

First and foremost,the CPU time usedfor mixing dependson the numberof active sound
channelsin use.Eachchannelneedsto mixedto theoutputseparately, andthusrequiresCPU
time. Note, however, that the total numberof openchannelsis not very significant,only the

17
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numberof channelsthatareactuallyplayingsound.Also, soundsplayedat zerovolumetake
very little CPUtime.

On a computerwith a 90MHz PentiumCPU,with thedefault soundquality settings,theCPU
time usedis roughly 0.6%–0.9%of the total CPU time per channel. The numbercan vary
greatlydependingon thetypeof samplesusedandotherfactors,but canbeusedasaguideline
in decidinghow many soundchannelsto use.Regardlessof theoutputmodesettings,however,
minimizingthenumberof channelsusedis aneasyway to increaseMIDAS performance.

Using fewer soundchannelsdoesnot necessarilymeansacrificingsoundquality or richness.
Music modulesdo not necessarilyneedto have over 10 channelsto soundgood— talented
musicianshavecomposedstunningsongswith theAmigaProtracker programwhichonly sup-
ports4 channels.Unnecessaryor very quiet soundeffectscould be eliminated,makingway
for moreimportantones. Finally, insteadof playing two or moresoundssimultaneously, the
soundscouldbemixedbeforehandwith asampleeditorinto one.

4.1.2 Sampletypes

Anotherfactorthathasa greateffect on MIDAS Digital Audio SystemCPUusageis the type
of the samplesplayed. The simplestsampletype, andthereforethe fastestto play, is a 8-bit
monosample.16-bit samplestake typically 50% moreCPUtime to play than8-bit samples,
andstereosamplesmorethan50% thancorrespondingmonosamples.In addition,ADPCM
streamstake additionalCPUtime for decompressingtheADPCM datato 16-bit beforeit can
beplayed.

However, 16-bit samplesdo soundmuch better than 8-bit ones. A good compromiseis to
usemu-law samplesinstead. mu-law sampleshave almostthe samesoundquality as16-bit
samples,while being as fast to mix as 8-bit samples. In addition, they only take as much
spaceas8-bit samples,andthuslower the memoryrequirementsof the programaswell. In
somemixing modesMIDAS will actuallyautomaticallyconvert 16-bit samplesto mu-law if
it is beneficial. The option MIDASOPTION16BIT ULAW AUTOCONVERTcanbe usedto
controlthisbehaviour.

ADPCM compressionyieldsa 1:4 compressionon 16-bit sounddata,usingeffectively only 4
bitspersample,while maintainingsoundqualitybetterthan8-bit samples.As ADPCM sample
datacannoteasilybe playedwithout decompressingit first, however, MIDAS only supports
ADPCM sampledatain streams.AlthoughADPCM streamstake somewhatmoreCPUtime
to play than16-bit streams,asthedataneedsto bedecompressed,they canstill turn out to be
fasterin practise,astheamountof datathatneedsto bereadfrom disk is muchsmaller.
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4.1.3 Output settings

Finally perhapsthemostimportantfactorin determiningMIDAS CPUusageandsoundquality:
outputsoundqualitysettings.Severaldifferentsoundqualitysettingscanbeadjusted,andeach
canbeusedto adjustthebalanceof soundqualityandCPUusage.

Themostimportantof all outputqualitysettingsis themixingmode.By default,MIDASDigital
Audio Systemusesnormal mixing mode,which hasvery good performance.High-quality
mixing modewith soundinterpolationis available,andit greatlyenhancesthesoundquality in
somecases,but alsorequiresmuchmoreCPUpower. High-qualitymixing canusetwo to three
timesasmuchCPU time asnormalquality mixing, andshouldbe reserved for applications
thatonly usea few soundchannelsor do not requiretheCPUtime for otheruses.Themixing
modesettingscanbe changedby settingthe option MIDASOPTIONMIXING MODE with
MIDASsetOption.

Anothersettingthat greatlyaffects CPU usageand soundquality is the outputmixing rate.
CPU usagedependsalmostlinearly on the mixing rate,with highermixing ratesusingmore
CPUpowerbut alsosoundingbetter. Thedefault mixing rateis 44100Hz,but in many casesit
canbeloweredto 32000Hzor 22050Hzwithout too greatsoundquality loss.In addition,if all
of your soundsareplayedat thesamerate(eg. 22050Hz),themixing rateshouldbesetat the
samerate— usinga higherratewould not bring any bettersoundquality andcould actually
increasenoisein theoutput.

Experimentingwith differentmixing rateandmodecombinationscanalsobeworthwhile,asin
somecasesusinga lower mixing ratewith high-qualitymixing cansoundbetterthana higher
mixing ratewith normalquality.

The last settingto consideris the outputmodesetting. The outputmodeshouldnormally be
set to a 16-bit mode,as using 8-bit modesdoesnot decreaseCPU usage,only soundqual-
ity. If the soundcarduseddoesn’t support16-bit output,MIDAS will use8-bit outputauto-
matically. Using monooutput insteadof stereo,however, candecreaseCPU usageby up to
50%. Therefore,if your applicationdoesnot usestereoeffects in its soundoutput,consider
usingmonooutputmodeinstead.Theoutputmodecanbechangedby settingtheoptionMI-
DASOPTIONOUTPUTMODEwith MIDASsetOption.

4.2 Using -law compression

In MIDAS Digital Audio System,-law samplesandstreamscanbeusedasaneffective com-
promisebetweenCPUandspaceusageandsoundquality, asthey providesoundqualityalmost
equivalentto 16-bit sampleswhile usingonly asmuchCPUtime andspaceas8-bit samples.
Thissectiondescribeshow -law samplesareencodedandusedwith MIDAS.
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4.2.1 Encoding-law samples

Encoding-law samplesis simple. The tools/ directoryin the MIDAS distribution contains
directoriesfor eachsupportedplatform,andthesedirectoriescontaina programcalledulaw.
Thisprogramcanbeusedto encode16-bitsamplesinto -law samples,anddecode-law samples
backto 16-bitones.Thesyntaxis simple.To encodea16-bit samplefile to -law, use:

ulaw e input-file-name output-file-name

And to decodea -law file to a16-bitone,use:

ulaw d input-file-name output-file-name

Thefiles shouldcontainjust raw sampledata,with no headers.Stereoandmonosamplesand
streamsareprocessedexactly thesameway.

4.2.2 Using-law samples

-law samplesandstreamsareusedjust like any othersamplesandstreamsin MIDAS Digital
Audio System. Simply passthe playbackfunction MIDASSAMPLEULAW MONO or MI-
DASSAMPLEULAW STEREOasthe sampletype,andeverythingwill work normally. -law
sampledatacanbeusedfor bothsamplesandstreams.

4.3 UsingADPCM compression

ADPCM streamsprovide a space-effective way of storinglong sectionsof audiowith a fairly
goodsoundquality. AlthoughADPCM streamshave lower soundquality thanuncompressed
16-bitones,they dosoundbetterthan8-bit ones,and,asthey only useeffectively 4-bit samples,
they provide 1:4 compressionto the sound. This sectiondescibeshow ADPCM streamsare
encodedandusedwith MIDAS Digital Audio System.

4.3.1 EncodingADPCM streams

EncodingADPCM streamsis fairly simple. Thetools/ directoryin theMIDAS distribution
containsdirectoriesfor eachsupportedplatform,andthesedirectoriescontainaprogramcalled
adpcm. This programcanbe usedto encode16-bit streamsinto ADPCM ones,anddecode
ADPCM streamsbackto 16-bit. Thesyntaxis similar to the-law encoder, althougha bit more
complicated.To encodea16-bit streaminto ADPCM, use:
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adpcm e input-file-name output-file-name channels frame-length

Wherechannelsis thenumberof channelsin thestream(1 for mono,2 for stereo)andframe-
length theADPCM framelengthin bytes,includingtheframeheader. As ADPCM sampledata
is adaptativedeltaencoded,it is normallyimpossibleto startdecodinganADPCM streamfrom
themiddle.To getaroundthisproblem,MIDAS dividestheADPCM streaminto “frames”,and
is ableto startdecodingfrom thebeginningof any frame.

Theframelengthyoushouldusedependson theneedsof yourapplication.If yourapplication
will alwaysplay thestreamsfrom beginningto end,any valuewill do — 1024is a reasonable
choice.However, if streamplaybackcanstartfrom themiddleof thestream,you shouldcon-
siderhow thestreamis accessed.In particular, if thestreamis readin blocksof asetnumberof
bytes,theframelengthshouldbeequalto theblocksize.

If youwishto maketheADPCM framesof agivenlengthof time,rememberthateachADPCM
sampleis 4 bits. Therefore,onebyteof ADPCM datawill containdatafor two monosamples
or onestereosample.TheADPCM frameheaderis 9 byteslongfor monostreamsand12bytes
longfor stereoones.Therefore,to get59mslongframesfor astereostreamplayedat22050Hz,
theframelengthshouldbe453bytes.

To decodeanADPCM streambackto a 16-bitone,use:

adpcm d input-file-name output-file-name channels frame-length

Like with the -law encoder/decoder, the files shouldcontainjust raw sampledata,with no
headers.

4.3.2 UsingADPCM streams

ADPCM streamsareusedjust like otherstreamsin MIDAS Digital Audio System. Simply
passMIDASSAMPLEADPCM MONOor MIDASSAMPLEADPCM STEREOasthesample
type to the MIDAS streamplaybackfunctions,andeverythingwill work normally. ADPCM
sampledatacanonly beusedfor streams.If youarefeedingthestreamdatamanually, however,
rememberthatplaybackcanonly startfrom thebeginningof anADPCM frame.



Chapter 5

Operating systemspecificinformation

AlthoughthenormalMIDAS Digital Audio SystemAPIs areindenticalin all supportedplat-
forms,therearesomeoperatingsystemspecificpointsthatshouldbenoted. In particular, the
limitationsof theMS-DOSoperatingsystemmake it somewhatdifficult to programunder.

5.1 UsingDir ectSound

Beginning from version0.7, MIDAS Digital Audio SystemsupportsDirectSoundfor sound
output. Althoughmostof the time this is donecompletelytransparentlyto theuser, thereare
somedecisionsthatneedto bemadein theinitializationphase.

5.1.1 Initialization

By default, DirectSoundsupportin MIDAS Digital Audio Systemis disabled. To enableit,
setMIDASOPTION DSOUNDMODE to a valueotherthanMIDASDSOUNDDISABLED.
TheDirectSoundmodeyouchoosedependson theneedsof yourapplication,andtheavailable
modesaredescribedin detail in thenext section.

In addition to the DirectSoundmode,you also needto set the window handlethat MIDAS
will in turn passto DirectSound.DirectSoundusesthis window handleto determinetheactive
window, asonly the soundplayedby theactive applicationwill beheard.To setthe window
handle,simplycall

MIDASsetOption(MIDAS_OPTION_DSOUND_HWND, (DWORD) hwnd);

wherehwnd is thewindow handleof yourapplication’smainwindow.

22
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5.1.2 Dir ectSoundmodes

Apart from MIDASDSOUNDDISABLED, threedifferentDirectSoundmodesareavailablein
MIDAS Digital Audio System.Thissectiondescribesthemin detail.

MID AS DSOUND STREAM: DirectSoundstreammode. MIDAS will play its soundto a
DirectSoundstreambuffer, which will thenbemixedto theprimarybuffer by DirectSound.If
the DirectSoundobjecthasn’t explicitly beenset,MIDAS will initialize DirectSoundandset
the primary buffer format to the sameasMIDAS outputformat. This modeallows arbitrary
buffer length,andpossiblysmootherplaybackthanprimarybuffer mode,but hasa largerCPU
overhead.

MID AS DSOUND PRIMAR Y: DirectSoundprimary buffer mode. The sounddatawill be
playeddirectly to theDirectSoundprimarybuffer. This modehasthesmallestCPUoverhead
of all availableDirectSoundmodes,andprovidessmallestpossiblelatency, but is not without
its drawbacks:Theprimarybuffer sizeis setby thedriver, andcannotbechanged,sothebuffer
sizemaybelimited.

MID AS DSOUND FORCE STREAM: Thismodebehavesexactly like thestreammode,ex-
cept that DirectSoundusageis forced. Normally, MIDAS will not useDirectSoundif it is
runningin emulationmode(asthestandardWindows WAVE outputdevice will provide better
performance),so this modemustbeusedto forceDirectSoundusage.ForcingMIDAS to use
DirectSoundin streammodewill alsotheapplicationsto useDirectSoundthemselvessimulta-
neously.

By default,MIDASanautomaticalfallbackmechanismfor DirectSoundmodes:If DirectSound
supportis set to primary mode,but primary buffer is not available for writing, MIDAS will
usestreammodeinstead. And, if DirectSoundis running in emulationmode,MIDAS will
automaticallyusenormalWin32 audioservicesinstead.This way it is possibleto simply set
thedesiredDirectSoundmode,andlet MIDAS decidethebestof thealternativesavailable.

5.1.3 Buffer sizes

WhenMIDAS Digital Audio Systemis usingDirectSoundwith properdrivers(ie. not in emu-
lation mode),muchsmallerbuffer sizescanbeusedthannormal. Becauseof this, theDirect-
Soundbuffer sizeis setwith adifferentoptionsetting— MIDASOPTIONDSOUNDBUFLEN
— from thenormalmixing buffer length. Whenplaying in emulationmode,MIDAS will use
thenormalmixing buffer length,assmallerbufferscan’t beusedasreliably.

Selectingthe correctbuffer size is a compromisebetweensoundlatency andreliability: the
longer the buffer is, the greaterlatency the soundhas,and the longer it takes the soundto
actuallyreachoutput,but thesmallerthebuffer is made,themoreoftenthemusicplayerneeds
to becalled.To ensurethattherearenobreaksin soundplayback,themusicplayerneedsto be
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calledat leasttwice, preferablyfour times,duringeachbuffer length: for a 100msbuffer, for
example,thesoundplayerneedsto becalledat leastevery50ms,or 20 timespersecond.

Althoughthecalling frequency requirementsdon’t seemto beverysevere,in practisetrying to
guaranteethat a function getscalledeven20 timesper secondcanbe difficult. The realtime
capabilitiesof theWin32 platform,especiallyWindows 95, leave a lot to bedesired:A 16-bit
programor systemservicecaneasilyblock the systemfor long periodsof time. By default,
MIDAS usesa separatethreadfor backgroundplayback,but althoughthis threadruns at a
higherpriority thanthe restof theprogram,you mayfind thatusingmanualpolling will help
yougetmoreconsistentandreliablesoundplayback.

Unfortunatelythereis nosinglebuffer sizethatworksfor everybody, sosomeexperimentation
will be needed. The default MIDAS DirectSoundbuffer size is 100ms,which shouldbe a
reasonablecompromisefor mostapplications,but, dependingonyourapplications,buffer sizes
at50msor below shouldbeusable.

5.1.4 Usingother Dir ectSoundserviceswith MID AS

If necessary, it is alsopossibleto useotherDirectSoundservicessimultaneouslywith MIDAS
Digital Audio System.In this case,MIDAS shouldbesetto useDirectSoundin forcedstream
mode,andtheDirectSoundobjectneedsto beexplicitly givento MIDAS beforeinitialization:

MIDASsetOption{MIDAS_OPTION_DSOUND_OBJECT, (DWORD) ds);

Whereds is a pointerto the DirectSoundobjectused,returnedby DirectSoundCreate(). The
useris alsoresponsiblefor settingDirectSoundcooperative level andprimarybuffer format.

Although this DirectSoundusageis not recommended,it canbe used,for example,to play
musicwith MIDAS while usingtheDirectSoundservicesdirectly for playingsoundeffects.

5.1.5 When to useDir ectSound?

AlthoughDirectSoundprovidesasmallerlatency thanthenormalWindowssounddevices,and
possiblysmallerCPUoverhead,it is not suitableof all applications.This sectiongivesa quick
overview onwhatapplicationsshoulduseDirectSound,whatshouldn’t, andwhichDirectSound
modeis mostappropriate.

Themostimportantdrawbackof DirectSoundis, thatonly theactiveapplicationgetsits sound
played. While this canbe usefulwith gamesthat run fullscreen,it makesDirectSoundcom-
pletelyunusablefor applicationssuchasmusicplayers,asbackgroundplaybackis impossible
with DirectSound.ThereforestandalonemusicplayerprogramsshouldneveruseDirectSound.
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Also, if your applicationdoesnot benefitfrom thereducedlatency thatDirectSoundprovides,
it is safernot to useDirectSound. The DirectSounddriverscurrentlyavailablearenot very
mature,andtheDirectXsetupincludedin theDirectX SDK is farfrom trouble-free.In addition,
programsusingDirectSoundneedto distribute the DirectX runtimewith them,makingthem
considerablylarger.

However, if you arewriting aninteractive high-performanceapplication,wherestrict graphics
andsoundsynchronizationis essential,DirectSoundis clearly the way to go. For thesekind
of applications,DirectSoundprimarybuffer shouldbethebestsolution,unlessthereareclear
reasonsfor usingstreammode.

5.1.6 Dir ectSoundand multiple windows

WhentheapplicationusesDirectSoundfor soundoutput,only thesoundfrom theactive win-
dow is played.ThereforeDirectSoundrequiresawindow handleto beableto determinewhich
window is active. If theapplicationhasmultiple windows that it needsto activateseparately,
however, this cancauseproblems. DirectSoundprovidesno documentedway to changethe
window handleon thefly.

To getaroundthis problem,MIDAS Digital Audio Systemprovidestwo functionsto suspend
andresumeplayback:MIDASsuspendandMIDASresume. MIDASsuspendstopsall soundplay-
back,uninitializesthesoundoutputdevice, andreturnsit to the operatingsystem.MIDASre-
sumein turn resumessoundplaybackaftersuspension.Thesefunctionscanbeusedto change
theDirectSoundwindow handleon thefly: Firstcall MIDASsuspend, setthenew window han-
dle, andcall MIDASresumeto resumeplayback.This will causea breakto thesound,andthe
sounddatacurrentlybufferedto thesoundoutputdevicewill belost.

Dependingon theapplication,it mayalsobepossibleto getaroundtheDirectSoundmultiple
window problemby creatinga hiddenparentwindow for all windows that will be used,and
passthewindow handleof thatparentwindow to DirectSound.

5.2 MS-DOStimer callbacks

Thissectiondescribeshow MIDAS Digital Audio SystemusestheMS-DOSsystemtimer, and
how to install usertimercallbacks.This informationis not relevantin otheroperatingsystems.

5.2.1 Intr oduction

To be able to play music in the backgroundin MS-DOS,andto keeppropertempowith all
soundcards,MIDAS needsto usethe systemtimer (IRQ 0, interrupt8) for musicplayback.
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Becauseof this, userprogramsmaynot accessthetimer directly, asthis would causeconflicts
with MIDAS musicplayback.As thesystemtimer is oftenusedfor controllingprogramspeed,
andrunningsometasksin thebackground,MIDAS providesa separateusertimer callbackfor
thesepurposes.Thiscallbackshouldusedinsteadof accessingthetimerhardwaredirectly.

Thecallbackscanberanatany speed,andcanoptionallybesynchronizedto displayrefresh.

5.2.2 Using timer callbacks

BasicMIDAS timercallbackusageis verysimple:Simplycall MIDASsetTimerCallbacks, pass-
ing it the desiredcallbackrateandpointersto thecallbackfunctions. After that, thecallback
functionswill becalledperiodicallyuntil MIDASremoveTimerCallbacks is called. MIDASset-
TimerCallbackstakesthecallbackratein milliHertz (onethousandthof aHertz)units,soto get
acallbackthatwill becalled70 timespersecond,settherateto 70000.Thecallbackfunctions
needto useMID AS CALL calling convention( cdecl for WatcomC, empty for DJGPP),
takenoargumentsandreturnnovalue.

For example,this codesnippetwill usethetimer to incrementa variabletickCount 100times
persecond:

void MIDAS_CALL TimerCallback(void)
{

tickCount++;
}
...
MIDASinit();
...
MIDASsetTimerCallbacks(100000, FALSE, &TimerCallback, NULL, NULL);
...

5.2.3 Synchronizing to display refresh

The MIDAS timer supportssynchronizingthe usercallbacksto display refreshundersome
circumstances.Displaysynchronizationdoesnot work whenrunningunderWindows 95 and
similar systems,andmay fail in SVGA modeswith many SVGA cards.As displaysynchro-
nizationis somewhatunreliable,andalsomoredifficult to usethannormalcallbacks,usingit is
not recommendedif anormalcallbackis sufficient.

To synchronizethetimercallbacksto screenrefresh,usethefollowing procedure:

1. BEFORE MIDAS Digital Audio Systemis initialized,setupthedisplaymodeyouaregoing
to use,andgetthedisplayrefreshratecorrespondingto thatmodeusingMIDASgetDisplayRe-
freshRate. If yourapplicationusesseveraldifferentdisplaymodes,youwill needto setupeach
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of themin turn andreadtherefreshratefor eachseparately. If MIDASgetDisplayRefreshRate
returnszero,it wasunableto determinethedisplayrefreshrate,andyou shouldusesomede-
fault valueinstead.Displayrefreshrates,like timer callbackrates,arespecifiedin milliHertz
(1000*Hz),so70Hzrefreshratebecomes70000.

2. Initialize MIDAS Digital Audio Systemetc.

3. Setup thedisplaymode

4. Start the timer callbacksby calling MIDASsetTimerCallbacks. The first argumentis the
refreshratefrom step1, secondargumentshouldbesetto TRUE (to enabledisplaysynchro-
nization),and the remainingthreeargumentsarepointersto the preVR, immVR and inVR
callbackfunctions(seedescriptionsbelow).

5. Whenthe callbacksareno longerused,remove themby calling MIDASremoveTimerCall-
backs.

When you are changingdisplay modes,you must first remove the existing timer callbacks,
changethe display modes,and restartthe callbackswith the correctrate. Pleasenote that
synchronizingthetimer to thescreenupdatetakesa while, andasthetimer is disabledfor that
time it may introducebreaksin themusic. Thereforewe suggestyou handlethe timer screen
synchronizationbeforeyoustartplayingmusic.

If MIDAS is unableto synchronizethetimer to displayrefresh,it will simply run thecallbacks
like normalusercallbacks.Thereforethereis no guaranteethat thecallbackswill actuallyget
synchronizedto display, andyourprogramshouldnotdependonthat.For example,youshould
notusethetimercallbacksfor doublebufferingthedisplay, aspreVR mightnotbecalledat the
correcttime— usetriple buffering insteadto preventpossibleflicker.

5.2.4 The callback functions

MIDASsetTimerCallbacks takesasits threelastargumentsthreepointersto the timer callback
functions.Thesefunctionsare:

preVR()— if thecallbacksaresynchronizedto displayrefresh,this functionis calledimmedi-
atelybefore VerticalRetracestarts.It shouldbekeptasshortaspossible,andcanbeusedfor
changinga coupleof hardwareregisters(in particularthe displaystartaddress)or updatinga
counter.

immVR()— if thecallbacksaresynchronizedto displayrefresh,this functionis calledimmedi-
atelyafterVerticalRetracestarts.As preVR(), it shouldbekeptasshortaspossible.

inVR()— if thecallbacksaresynchronizedto displayrefresh,this functionis calledsometime
laterduringVerticalRetrace.It cantakea longertime thanthetwo previousfunctions,andcan
beused,for example,for settingtheVGA palette.It shouldnot take longerthanaquarterof the
timebetweencallbacksthough.
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If thecallbacksarenotsynchronizedto displayrefresh,thefunctionsaresimplycalledoneafter
another. Thesametiming requirementsstill hold though.

5.2.5 Framerate control

DOSprogramstypically controltheir framerateby checkingtheVerticalRetracefrom theVGA
hardware. If MIDAS is playing music in the background,this is not a good idea,sincethe
musicplayercancausetheprogramto missretraces.Instead,theprogramshouldsetupatimer
callback,possiblysynchronizeit to displayrefresh,usethat callbackto incrementa counter,
andwait until thecounterchanges.

For example:

volatile unsigned frameCount;
...
void MIDAS_CALL PreVR(void)
{

frameCount++;
}
...
MIDASsetTimerCallbacks(70000, FALSE, &PreVR, NULL, NULL);
...
while ( !quit )
{

DoFrame();
oldCount = frameCount;
while ( frameCount == oldCount );

}

NotethatframeCount needsto bedeclaredvolatile, otherwisethecompilermightoptimizethe
wait completelyaway.

A similarstrategycanbeusedto keeptheprogramrunatthesamespeedondifferentcomputers.
You canusetheframecounterto determinehow many framesrenderingthedisplaytakes,and
run themovementsfor all thoseframesbeforerenderingthenext display.


