dinnemyana T nszaoundImansel

Tdsunsuadrudesaunindiaae

THE PROGRAM FOR CREATING BASIC MUSIC

VT ATganuus
wuuds ezl
LY awug

¥
=y 1 A or £y or =
Hlygwmieiidudaunilsvesmsfnnaundngaiinsnmansiadia
Malndamaniias IinmmsneuRunes
Az Inenaad

aontiuma TuTatwszveundudigunmsaanseil

Ymsfinw 2548

N
a
3
-
~
~N

 harcEEReasifeasindsseRBRTARETRRASY

’

’nwu INILITE PR r I ii e Sl
l- l"\ r\ " '
Iﬁ“lm"’ﬁ_lil‘ll VR 3

crl L 25‘19

']u !ﬂau 1—’ aRERNNIE l |! 13132 ]



THE PROGRAM FOR CREATING BASIC MUSIC

THANETH SRISURAPANON
PANOMRUNG SURIYAKARN
PIRADA BUAPUNTH

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF BACHELOR OF SCIENCE
FACULTY OF SCIENCE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
ACADEMIC YEAR 2005



L | ]
Watatlaym WA

Fasinfnun

-3
NTATI

A1 391

=)
B1aTENUTNE

Tdsunsuairadesausratinedne

THE PROGRAM FOR CREATING BASIC MUSIC

WNHIBIUA
WU

UNNA1IAIAN

QNN

) «

graznieyal

q

Tawug

45050482
45050495
45050501

AGIRANARSLAZANENITARNRRET

Anenisaaninnas

7.8l

19zNALNA

AT AdarnaafLaEANENsnaNRaees AnAnenmans anTumalulatnse
9 v & s sl oo =y g [-] dfl
RANNAUATAUNIIAIANTEL wumluuuﬁrw'mmrrul,ﬂudfmuumqm?ﬁnmmu

wgnqeAineraanstiedin anaAeinenniseeniiamed dezdiiinisfinm 2548

ATBZNIINAITADL aeileta
=
SLETUNTTNNS A, Nae A7 e —
Uses WA N1 Y T
AFINANg a. AansAind  ABIYHA i S——
J .
NITUANTUALYANANSENLIN I sA el Usznauwa | e st
o/
-~ =
L = =
(FR9ANARINANTE M99 LJEURTY)

WINPT ACIRANARFUATANENTARNAURDT

SeAvEaIn1ASTAMAAN A RILALINENTAENRURES AuTANtNAanT

aonthunalulafinszeaninddrammusaiansziiv




wadintTeyuiirm Tsunsnairadeanusiatngde
FarinAnn UNETIUA ATQINIUUA 45050482

wewuniy  gruznigyad 45050495

wnanfisan  Taiug 45050501
zryeyn AN RFITUTP
NVATEY AMAANAATUARZANENNTABNAIAET
A9V ANEINTAANRALRAT
dmsdne 2548
anangEBnEn oa. il Uszneuna
UNARLID

2 1 1

= &) 2 o aa o =l ar j =
Wsunsuwlan ya diuldsunsunisdiuiadiiine AvmuTuiienauaueimiy
v ' o= v PRV | = - o
asnsreanguAuTiauaulantsfituaus’ witeldinugulungedeussuinin s
Al FemEnsldadléiing fineinemdlieenn Faduqaiuansreeenidainiusunsuin
iasndagilaslanududauninnd vligldafamadddnuidainslae il
uilwsiasiianuiFiuneniaineiuEaAuATINN

Tnefl4lUsunsnacRarafullsunsuiidunn@umafinanimiaandn

]
L=

Usznaudnesanisdoasiasausdsne iiaanld uaziifduefatadufounutaaases

=

pupian MaF1uieauss lneaunsnnmasldlaeldundadniiuiluiduainlnunsan
waadeasaspusiniaen urzannsatuinwaaiu Aol A lug uuuIWais Taeld
as o B v =K = o =
wann1stiuiinadnanistuindesasnuiiuiinides
Tugaunsinanuludalusunsuazinnsdedyyrondasi fldiaenlddagatinnge
o | = o @ = < ~ -
wazyinnsad@eatngaiinifatadudeslugluuuils eanudwdsanreauszamud
gldiRan WadWilsunsuvinmasaasmueuaiadaufenndafianunsnifiueniwduu g

nuld widariinifiuly Wetdamesntiudgsivdlulannasiells



11

Special Project Title The Program for Creating Basic Music
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Degree Bachelor of Science
Department Mathematics and Computer Science, Faculty of Science
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Abstract

Melody Muze is a multimedia program developed for people who are interested
in music, but they don't have knowledge in foundation of music theory. This program is
easy to learn and use because it is not complicated like other creating music programs.
A user can create music which he/she wants aithough he/she doesn’'t have advanced
music or computer skill. A user can use this program via graphical user interface which
is composed of sounds of many instruments represented by the keyboard. A user can
click at many positions of keyboard panel for emitting sounds, and user’s created music
can be saved in midi file. The saving process is similar to saving music to tape recorder.
This program sends sound signals to sound card, and then sounds in a form of midi
from sound card are transformed into sounds which a user created. A user can take his
created music file to play with other programs, or he can save his created music file to

modify later.
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1.6.2 WUIAIINAN 256 MB
1.6.3 Hard Disk 40 GB
1.6.4 Flash Memory 256 MB /717U 3 g
1.6.5 Microsoft Visual C++ 6.0

1.6.6 DirectX 9.0 (DirectX 9.0 Runtime , DirectX 9.0 SDK)
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2.1.7 Enterprise Tools
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® APl Text Viewer

® MS Info

® MFC Trace Utility

® Spy++

® Win3Z SDK Taols

® OLE/COM Object Viewer
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0 oo 17 : =l o o ar a aa
(2) Tuntsundlaiuaiaannldnutiuiaang CinputPort Sufiagauniedaniefulia

{
o o

waaangnasdiun neiissafuimdenldfaidu 2 Aaifungnlanefinanliluaaiads
=l L8 . ﬂl = € :i 4" [ =Y o ] :

TWaaf (CReceiver) Tansiunldtiuazivagfutszinnaasfifinaaangnaun duneunis
Tanaflraiaituwinsiawiaaatiunanuiainaatadsadings Teadudulunulds

L4

Sapie Tl
// Derived class from CReceiver

class COMReceiver:public CReceiver
{
public;
/i Overriden functions
void RecvMidiMsg(REFERENCE_TIME rt,DWORD dwChannel, DWORD
dwBytesRead,BYTE *[pBuffer);
void RecvMidiMsg{REFERENCE_TIME rt, DWORD dwChannel, DWORD dwMsg):

nnne@enlysungn i i sue 2 Weddu sealAnsaluil

/{ Overriden function for SysEx data capture
void CDMReceiver:RecvMidiMsg(REFERENCE_TIME Iprt, DWORD dwChannel,
DWORD dwBytesRead,BYTE *|pBuffer)

DWORD dwBytecount;

{f Print the received buffer
for (dwBytecount = 0;dwBytecount < dwBytesRead,dwBytecount++)
{

cout.width(2);

cout.precision(2);
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cout fill{'0"Y;

cout << hex << static_cast<int>(IpBuffer[dwBytecount]) <<"",
if {(dwBytecount % 20) == 0) cout << endl;

if (IpBuffer{dwBytecount] == END_SYS_EX)

cout << "\nSystem memory dumped” << end;

- /1 Overriden function for structured MIDI data capture
void CDMReceiver;:RecvMidiMsg(REFERENCE_TIME Iprt, DWORD dwChannet,

DWORD dwMsg)
unsigned char Command,Channel Note,Velocity;

/f Extract MIDI parameters from a MIDI message

ClnputPort::DecodeMidiMsg{dwMsg,&Command,&Channel, &Note,&Velocity);

if (Command == NOTE_ON) //Channel #0 Note-On
{
cout << "Received on channel " << static_cast<int>{Channel) <<
"Note " << static_cast<int>{Note)

<< " with velocity " << static_cast<int>{Velocity} << endl;

Vo

Hatfuusnazdpmaiiutayalilugliuntesagdunnuazaesnsagindaya

2 e - ] o el :,’ [ as & d‘ G] o 1
quuaavitads douieifuiiseniuaziviisseunisdpnisteyaituiifnaiaasssun iy
note-on %38 program-change Tugluuugadduitaiia urswINfaanITNIzANINAGaNT

atlpaniudau 7 amisonnldlaznisFanlddaidu CinputPort :: DecodeMidiMsg
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3) Twdusaunisinuaar Fusuliiueaudnsadu n1sdsen1ARauIRNARANY

azgnldflunanndiadu uasslfsaldasalyd

int main{int argc, char* argv{])
{
CDirectMusic CDMusic;
ClnputPort CinPort;
CDMReceiver Receiver;
COutputPort COutPort;
CDLSLoader Cloader,;
CCollection CCollectionA,CCollectionB;
Clnstrument Clnstrument1,Clnstrument2,;

CSamplelnstrument CSample1,CSampleZ;
/f Continues

1 5
'Y

::' =) 174 = dl a‘ 8 2 oy W e 2 ] -=li‘
TuraunrFanldindesiiasusiunisldnussuuiavaus wandldsaldnmalil

/! Initiglize DirectMusic

try
CDMusic.Initialize():
i Initialize ports given the DirectMusic manager object
COutPort.Initialize(CDMusic);
ClnPort.Initialize{CDMusic);

/! Continues

i’z a‘ v i = a & o i e i ] di,
dupaunrBuFfuldnuBunnnainuasianiyywain uanslifalAnsaly

INFOPORT PortInfo;
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DWORD dwPortCount = 0;

/f Software Synthesizer selection
do
COutPort.GetPortInfo{++dwPortCount,&Portinfo);

while (t{Portinfo.dwFlags & DMUS_PC_SOFTWARESYNTH));

/! Output port activation given the port informatian
COutPort.SetPortParams(0,0,1,SET_REVERB | SET_CHORUS,44100);
COutPort.ActivatePort(&Portinfo):

cout << "Selected output port: * << Portinfo.szPortDescription << endl;

/1 Input port activation, select the first one {by default}
ClnPort.GetPortinfo(1,&PortInfo);
ClnPart. ActivatePaort(&Portinfo, SYSTEM_EXCLUSIVE_MEM);

cout << "Selected input port: " << Portinfo.szPortDescription << end!;

/f Sets up the receiver object

CinPort.SetReceiver(Receivern):
getch();
/! Continues

(4) duRaunirEusuntsldifiualastiuasFanldRaidu CinPort o ActivatePort

wanalasalAmnsiallil

I/ Activates input MiDI message handling
CinPort.ActivateNotification();
{/f Redirects messages from source global channel 0 to destination

i/ global channel O over channel group O (channels 1-16)



CInPort.SetThru(0,0,0,COutPort):
// Continues
(5) dURAUNIFALLANWRLATY LARIFalAnRa T

// Breaks the redirection
CinPort.BreakThru(0,0,0);
/1 Ends the notification

ClnPort. TerminateNotification();

/{ Unloads the collections from the loader
CLoader.UnloadColiection{CColiectionA);

ClLoader.UnloadCollection{CColiectionB);

/{ Unloads the instruments from the port
COutPort.UnloadInstrument{CInstrument?);

COutPort.UnloadInstrument{Clnstrument2);

/ Unicads the sample instruments
COutPort. Unloadlnstrument(CSample1);

CQutPort.UnloadInstrument{CSampla2);
/{ Frees allocated memory
COutPort.DeallocateMemory(CSample1);

COutPort.DeallocateMemory(CSample?);

/{ Disposes the memary

delete [] pRawData;

i Exit
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}
catch (CDMusicException& DMEX)

{

cout << DMEx.GetErrorDescription() << endl;

return 0;

}

3.2.3 msdeullrunsumuaz@uaraadaridunisite i lugdaudn 7 renlulrunsa .
3.2.3.1 furaursamaiuin@eanus? danaluiuindeaudn Sdunaunisdeu

Tdsunsa Gt

veid CMidiStationDlg::OnRecord(}
{
m_MemProgress.PostMessage(PBM_SETRANGE32,0,
rec.GetTotalMsgMemory());
rec.ClearArray();
rec.Resetindex();
m_Rec.EnableWindow{FALSE):;
m_Play.EnableWindow(FALSE):
m_Stop.EnableWindow(TRUE);
State = RECORDING;

SetFocus();

as

4 ' Aw v & My A ) ) v ool
3.2.3.2 'ﬂuwﬂuﬂlﬂ\IanlﬂuLWﬂQﬂiﬂUU'ﬂﬂi‘] LN@HWLJNL@HLW@QLL@Q UNURBRUNNT

Feulisunsy fail

void CMidiStatiocnDlg::OnPlayBack({)
{
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if (rec.GetTotalRecorded()==0)

{
AfxMessageBox(_T{"Sorry, nothing to play"),
MB_ICONINFORMATION);
return;
}

m_Rec.EnableWindow(FALSE):

m_Play.EnablewWindow(FALSE);

m_Menu->EnableMenultem({IDR_NEW MF_GRAYED);

mﬂMemProgress.PostMessiagre(PBM_SETRANGESQ,O,
rec.GetTotalRecorded()-1);

m_bExitPlayBack = FALSE;

State = PLAYING,;

AfxBeginThread(ProcessMidiRecord,this);

// Begins the playback thread

x . 2 y |y
3.2.3.3 fureureanitiiuinidmaninaiely Weafranadldmuiisaanig

)
9 =&

[ b1 ) 7
WAl ansotuin sy Swe Fanldauaa T g Fealdunaunia@aulusungsy ai

int CMidiStationDlg::5aveProcedure(BOOL bOnSave)

{
_MMZHeader Header,;

INFOPORT InfoPort;

CFileDialog FileDIg{FALSE,_T("mmz"),_T(".mmz"),0,_T{("Melody Muze

{(*.mmz}"});

if (rec.GetTotalRecorded{)==0)

{
AfxMessageBox{_T("Sorry, nothing to save");
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return O; // Failure

/f Converts sirings to the UNICODE counterpart

#ifdef _UNICODE
wcscpy(Header Author (LPCTSTR)m_strAuthor);
wcscpy(Header Title (LPCTSTR)m_strTitle);

#else
mbstowcs(Header. Author, (LPCTSTR)m_strAuthor,

m_strauthor.GetLength{) + 1};
mbstowes(Header. Title,(LPCTSTR)m_strTitle,
m_strTitle.GetLength() + 1);
#endif

/f Stores the selected instrument
Header dwPatch = m_InstList. GetCurSel() + 1;
/{ Stores the desired output port

COuiPort. GetPortInfa{m_nOQutPortSel + 1,&InfoPart);

Header.dwFlags = InfoPort.dwFlags;

#/ Stores the number of recorded items
Header.llems = rec.GetTotalRecorded(};
if (OnSave == FALSE}

{
if (FileDig.DoModal() = IDCANCEL)
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CFileHandler: WriteMMZFile{{(LPCTSTR)}(m_FileName =
FileDIg.GetFileName()),&Header,rec.GetArrayPointer(});
}
else CFileHandler:WriteMMZFile((LPCTSTR)m_FileName,&Header,

rec.GetArrayPeointer(});

return 1; /f Success

%

: [ 8 ‘J - 77: | ' - @ B - - Y
3.2.3.4 dusmanrednailaiddmasntunniuly diaseaninilaldamasiiiudin

v v
VUl Sdurauseaniaideuilsunsy 495

void CMidiStationDig::OnOpen{)
{
TCHAR strDest[60];
_MMZHeader Header,;

CFileDialog FileDIg(TRUE,_T("mmz"},_T{"*.mmz"},0

_T{("Melody Muze (*.mmz)");

/ Opens a file dialog
if {FiteDig.DoModal() |= IDCANCEL})
{

/f The dialeg worked correctly

rec.ClearArray(); // We don't need the old data
/! Reads the header and extracts the number of items

if (1CFileHandler::ReadMMZFileHeader((LPCTSTR)}m_FileName =

FileDlg.GetFileName()),&Header)) return;
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if (stremp(Header.ld,"MMZ")

{
AfxMessageBox(_T("Invalid MidiStation file!"), MB_ICONSTOP)

return,

/f Allocates space for the new array

rec.AllocateSpace(Header.tems);

rec.SetTctalRecorded{Header.ltems):
// Reads the MIDI data and stores them into the array

If ({CFileHandier::ReadMMZFileData
((LPCTSTR)FileDig.GetFiteName(),rec.GetArrayPointer(),

Header.ltems*2*siz2of(WORD))) retum:
// Establishes the selected output port
int dwNumPorts =static_cast<int>(COutPort.GetNumPorts()):

for {int i=C;i<dwNumPorts:i++)
{
if (m_OutPortList.GetitemData{i) == Header.dwFlags)
{
m_QutPortList.SetCurSel(i);
OnSelchangeOutputPorts();

break;



/! Establishes the seiected instrument
m_InstList.SetCurSel{Header.dwPatch - 1);

OnSelchangeinstruments();

/1 Gets the authoer string

_tesepy(strDest,_T("Author; "));

#idel _UNICODE
wescat(strDest,Header. Author);

#else
TCHAR strConv[50]; // Converts author string to MBCS
westombs(strConv,Header. Author,50):
_tcscat(strDest,strConv);

#endif

_tescat(strDest,_T("0");

SetDlgltemText(IDC_STATIC_AUTHOR strDest);

/{f Gets the title string

_tesepy(strDest,_T{"Title: ")):

#ifdef _UNICODE
wcscat(strDest, Header. Title);

#Helse
westombs{strConv,Header.Title,50); // Converts it to MBCS
_tescat{strDest,strConv);

#endif

_tescai(strDest,_T{"0");

41
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SetDigltemText{IDC_STATIC_TITLE,strDest};

/f Sets the CRecord object to the start

rec.Resetindex();

m_MemProgress.PostMessage(PBM_SETRANGE32,0,

rec.GetTotalRecorded(}-1};
{// State chart control

switch(State)
{
case STOPPED:
m_Play.EnableWindow(};
m_Stop.EnableWindow{);
break;
case RECORDING:
m_Play.EnableWindow();
m_Rec.EnableWindow(};
State = STOPPED,

}
m_Menu->EnabteMenultem{IDR_SAVE ,MF_ENABLED):

: 1 - H A’ -ﬂl = o i g &
3.2.3.5 fusauraansauIWananiitlniun, Hada WS iwasRfaantsaun1udn

1 4 :‘/ v [ d’ §s o f=1 = tﬂl ) = q"‘ 4 = :
mm?mﬂu“l,wmwmuu 7] WIBHOU LW@IﬂLﬂﬂLﬂuLﬂﬂﬂLﬁi"ﬂﬁﬂuﬂ?ﬂﬂqﬂ‘ﬂﬂlﬂ PINTUABUNT

meulsunsy feil

UINT CMidiStationDlg::ProcessMidiRecord(L.LPVOID IpParam)
{
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DWORD dwMsg; // Millisecond counter
BYTE Note,Velocity,Channel,Command;
DWORD dwlindex,dwTime,dwTotalRecorded;

CSingleLock csl(&CS);

// Executes the thread while there are messages in the record object
array

/! and the user doesn't want to exit

csl.Lock();

rec.Resetindex{(};
dwindex = rec.Getindex();

dwTotalRecorded = rec.GetTotalRecorded();

csl.Unlock();

while ((dwlndex < dwTotalRecorded) && (IpMSDIg->m_bAbandon) &&
(!pMSDIg->m_bExitPlayBack))

csl.Lock(); {/{ Protects the critical section

dwMsg = rec.GetStoredMessage();
try
{
COutPort.SendMidiMsg(dwMsg,0);
115ends the stored message to the port
} catch{CDMusicException COMusicEx)

{
OutputDebugString(CDMusicEx.GetErrorDescription()};
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CinputPert::DecodeMidiMsg(dwMsg,&Command,&Channet,

&Ncte &Velocity);

if (Command == NOTE_ON)
{pPMSDIg->m_Pianc.DrawPianoKeyFromNcte{Note):
// Sends the note to the drawing function
pMSDIg->m_Messagelist. AddltemListCtrl
{Note Velocity, LIST_ITEM_BLUE);
#/ Adds the messages to the list control

} eise pMSDIg->m_Piano.ReleasePianoKeyFromNote(Note);

pMSDlg->m_MemProgress.PostMessage
(PBM_SETPOS rec.Getindex(),0);

awTime = rec.GetTime{rec.GetIndex() + 1);

csl.Unlock{);

// Waits for the elapsed time between messages

if (dwindex < dwTotalRecorded - 1)
WaitForSingleObject{pMSDIg->m_hEvent,dwTime);

csl.Lock();

rec.Stepindex();

dwlindex = rec.GetIndex():

dwTotalRecorded = rec.GetTotalRecorded():

csl.Unlock);
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}

csl.Lock();
oMSD!g->PostMessage(WM_END_PLAYBACK,0,0);
cst.Unlock(};

return 0;
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