FM C

/**********************************************************************/

/* FM. C */
/* ____________________________________________________________________ */
/* Task . Denonstrates accessing FM synthesis of the */
/* Sound Bl aster card. */
/* ____________________________________________________________________ */
/* Aut hor : Mchael Tischer / Bruno Jennrich */
/* Devel oped on : 02/06/1994 */
/* Last update : 04/05/1995 */
/* Caution : Set MASTER and M DI vol unes appropriately! */
/* ____________________________________________________________________ */
/* COWPI LER : Borland C++ 3.1, Mcrosoft Visual C++ 1.5 */
/**********************************************************************/

[*--- Add Include files ------mmmmmmm oo */

#i ncl ude <dos. h>

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <ctype. h>

#i ncl ude "kbd. h"
#i ncl ude "win.h"
#i ncl ude "sbutil.h"
#i nclude "frutil.h"
#i ncl ude "dsputil.h"
#i nclude "args. h"

/*- Renove following lines within a project: ------------- */
#i ncl ude "sbutil.c"
#include "frutil.c"



#defi ne DSP_VERS|I ONONLY /* Use only version control */
#i ncl ude "dsputil.c"

#i nclude "wn.c"

#i nclude "args.c"

[*--- Macros and Constants --------cmmm oo oo */
typedef struct tagKEY
{

CHAR cKey; /* Key on keyboard */
INT i Note; /* Note to be played */
BYTE bCct ;
} KEY
SBBASE SBB
KEY QAERTY[]1= { { 'q'", _c, 0},
{'w, _d 0},
{'e, _e 0},
{'r', _f, 0},
{ 't _g, 0},
{'y', _a 0},
{'u, _h 0},
{'a, _c, 1},
{'s", _d 1},
{'d, _e 1},
{'f, _f, 11},
{'¢9g, _g 1},
{'h, _a 11},
{ it _h 1},



PBYTE screenbuf;

W NDOW wi n, tast, screen;
| NTDATA Ints[ 15 ];
BOOLDATA Bool s[ 6 ];
OBJECT Ohj ects[ 20 ];

| NT OPLOBJ,
MODEOBJ,
MODE! NT,
MODEBOOL,
MODEY,
OPL3_4CPOBJ
CHANNEL OBJ
OSCl LLATOROBJ,
FRQOBJ,
FRQ NT,
OCTAVEOBJ,
OCTAVE! NT,
MAXOBJ;

/* "Constants"
/* to input.

typedef struct tagCHDATA

I NT i Cctave,
} CHDATA,

i Frequency, i FM i FeedBack;

typedef struct tagOSCl DATA
{

i Attack , iDecay,
i Shor t ADSR;

i Cont ADSR;

i Vi brato;

i Sustain, iRelease;

5535

in order to react
*/

i medi ately */



I NT i Trenol o;
INT i Mute, iH Mite;
INT i FRQ i Wve;

} OSCl DATA;

OSCI DATA OD;

OSCI DATA ALLCsC[ 2 ][ 18 ];

CHDATA CH;

CHDATA ALLCH 2 ][ 9 1;

INT i Opl; /* Current GCscillator */
I NT i Channel ; /* Current Channel */
INT i Gscillator;

I NT i OPL3; /* OPL3 chip present? */

I NT i OPL3_40P; /* 4 operators ? */
/**********************************************************************/
/* Func : Custom nessage function */

/** __________________________________________________________________ ~k~k/
/* lnput : iAct - OBJECT to which message refers/applies */
/* i Msg - Message type */
/* i Param - | nteger paraneter */
/* | Param - Long paraneter */

/**********************************************************************/
VO D Func( INT i Act, INT iMsg, INT iParam LONG | Param)
if( i Msg == MSG_CHANGED )

fmSetGscillator( iOpl, iGscillator, /* Modul at or
( BYTE )OD.i Attack, ( BYTE )OD.i Decay,
( BYTE )OD.i Sustain, ( BYTE )OD.i Rel ease,

*/



{

( BYTE ) OD.i Short ADSR, ( BYTE ) QOD.i Cont ADSR,
( BYTE )OD.i Tremolo, ( BYTE )OD.i Vi brato,

( BYTE )OD.iMite, ( BYTE )OD.iH Mite,

( BYTE )OD.i FRQ ( BYTE )OD.iWave );

if( iAct == OPLOBJ ) /* OPL change */
ALLCH ( INT )IParam][ iChannel] = CH /* save current data */
ALLOSC] ( INT )IParam][ iGscillator ] = OD;
CH = ALLCH iOpl ][ iChannel ]; /* Load new data */
iGCscillator = fm Mbdul at or (i Channel );

}

1 Get
0D = ALLOSC i Opl ][ fm GetMdulator( iOscillator ) ];

wi n_OBJECTPrintArray( &M n, Objects, MAXOBJ, iAct );

if( i Act == OPL3_40POBJ ) /* Number of operators */

{

if( iOPL3_40P )
{

CH.i FM = 0;
wi n_OBJECTI ni t I NT( &Obj ect s| MODEOBJ] ,
&l nt s[ MODEI NT], 0, MODEY, 100, 1,
"Cell linking:", 0, 3, &H. iFM);
f m Quadr oChannel ( FM_FI RSTOPL2, TRUE, TRUE, TRUE );
f m_Quadr oChannel ( FM_SECNDOPL2, TRUE, TRUE, TRUE );

el se

CH i FM = TRUE
wi n_OBJECTI ni t BOOL( &Obj ect s| MODEOBJ] ,



&Bool s[ MODEBOOL], 0O, MODEY, 100, 1,
"FM Synt hesi s "
DT_YESNO, &CH.i FM);
f m Quadr oChannel ( FM_FI RSTOPL2, FALSE, FALSE, FALSE );
f m Quadr oChannel ( FM_SECNDOPL2, FALSE, FALSE, FALSE );

}

wi n_OBJECTPrintArray( &M n, Objects, MAXOBJ, iAct );
}
if( i Act == OSCI LLATOROBI] ) /* GCscillator change */
{

ALLOCSC] iOpl ][ ( INT )l Param] = OD;

OD = ALLOsC[ iOpl ][ iGscillator ];

CH = ALLCH iOpl ][ fmGetChannel ( iGscillator ) ];
i Channel = fm Get Channel ( i Gscillator );

wi n_OBJECTPrintArray( &M n, Objects, MAXOBJ, iAct );
}

if( i Act == CHANNELOBJ ) /* Channel change */
ALLCH iOpl ][ ( INT )l Param] = CH

Opl ][ iChannel ];

fm

Get Modul at or (i Channel );
][ fmGetMdulator( iGscillator ) ];

CH = ALLCH i
iCscillator = fm_
oD = ALLCsC i Opl

wi n_OBJECTPrintArray( &M n, Objects, MAXOBJ, iAct );

}
fmSetGscillator( iOpl, iGscillator,
( BYTE )OD.i Attack, ( BYTE )OD.i Decay,



BYTE ) OD.i Sustain, ( BYTE )OD.i Rel ease,
BYTE ) OD. i Short ADSR, ( BYTE ) OD. i Cont ADSR,
BYTE )OD.i Trenol o, ( BYTE )OD.i Vi brato,
BYTE )OD.i Mute, ( BYTE )OD.i H Mite,
BYTE )OD.i FRQ ( BYTE ) OD.i Wave );

/* Save current status of channel/oscillator */
ALLOSC] iOpl ][ iGscillator ] = OD
ALLCH iOpl ][ iChannel ] = CH;

~———~—

if( i Msg == MSG_KEY ) /* Keypress */
{
switch( iParam)

case KBD_F1:
fm Pl ayBassDrun{ i Opl, FALSE ); fmPlayBassDrun{ iOpl, TRUE );
br eak;
case KBD_F2:
fmPlayH Hat( i Opl, FALSE ); fmPlayH Hat( iOpl, TRUE );
br eak;
case KBD_F3:
fm_ Pl ayTonTom( i Opl, FALSE ); fmPlayTonTon( iOpl, TRUE );
br eak;
case KBD_F4:
fm_PlaySnareDrun( i Opl, FALSE ); fmUPlaySnareDrun( iOpl, TRUE );
br eak;
case KBD_F5:
fm_ Pl ayTopCynbal ( i Opl, FALSE ); fmPlayTopCynbal ( i Opl, TRUE );
br eak;

defaul t:
{int i;



fm Pl ayChannel ( i Opl, iChannel, ( BYTE ) FALSE );
for( i =0; i < sizeof( QMERTY ) / sizeof( KEY ); i++)
if( tolower( iParam) == QAERTY[ i ].cKey )
{ INT ol d;
f m_Set Channel ( i Opl, i Channel, /* Channel nunber
( BYTE )( QAERTY[ i ].bCct + /* Cctave */

ALLCH iOpl ][ iChannel].iCctave ),
QAERTY[ i ].iNote,
( BYTE ) ALLCH iOpl ][ iChannel].iFM
BYTE ) ALLCH i Opl ][iChannel].i FeedBack );
fm Pl ayChannel ( i Opl, iChannel, ( BYTE ) TRUE );

/* Adapt display to new val ues! */
wi n_LoVideo( &in );
if( i Act == OCTAVEOBJ ) win_Hi Video( &in );
old = *Ints[ OCTAVEI NT ]. pVal ue;
*Ints[ OCTAVEINT ].pValue = QAERTY[ i ].bCct + CH.iCctave;
wi n_OBJECTPrint( & n, &jects[ OCTAVEOBI ] );
*I nts[ OCTAVEINT ].pVal ue = old;
wi n_LoVideo( &win );

if( iAct == FRQOBJ ) win_Hi Video( &in );
*Ints[ FRQNT ].pValue = QAERTY[ i ].i Note;
wi n_OBJECTPrint( &win, &Xjects[ FRQOBI ] );

*/



/*-- MAI N PROGRAM --
/*

i, j, y, o, ints, bools;

if( sb_GetEnviron( &SBB, getenv( "BLASTER' ) ) == NO_ERROR)
fm Set Base( &SBB, TRUE );

el se

if( fmGetAdLib( &SBB ) != NO ERROR )

{

printf("BLASTER envi ronnent variabl e not avail able\n");

printf("and no AdLib conpatible sound card found!\n");
exit(0);

i OPL3 = fm QuadroOn( TRUE );
i OPL3_ 4CP FALSE;

for(j =0; j <2; j++)
{

for( i =0; i <9; i++)
ALLCH[j][i].iCctave = O;
ALLCH j][i].iFrequency = O;
ALLCH j1[i].i FM = TRUE;
ALLCH j][i].i FeedBack = 0;
fm Set Channel ( j, i, ( BYTE )ALLCH ].iCctave,
ALLCH ].i Frequency,

1.1 FM
].i FeedBack );
n channels to outputs */

( BYTE )ALLCH[

P10
(BYTE)ALLCH[HE
Pl

| * Si

i
i
i
i
9



if( ioPL3 ) fm Channel LR( j, i,

i

for( i =0; i < 18; i++)
{
ALLOSC i].iAttack = 10;
ALLCSC i].iDecay = 3;
ALLCSC i].iSustain = 15;
ALLCSC i].iRel ease = 6;
ALLOSC i].iShort ADSR = TRUE;
ALLOSC i].iCont ADSR = FALSE;
ALLCSC i].iTremol o = TRUE;
ALLOSC i].iVibrato = TRUE;
ALLOSC i].iMite = 0;
ALLOSC i].iH Mite = 0;
ALLOSC i].iFRQ = 3;
ALLCSC i].iWave = 1;
fmSetGscillator( j, i,
( BYTE )ALLOSC[j][i].iAttack,
( BYTE )ALLOSC[j][i].i Sustain,
( BYTE )ALLGSC[j][i].i ShortADSR,
( BYTE )ALLOSC[j][i].iTrenol o,
( BYTE )ALLOSC[j][i].iMte,
( BYTE )ALLCSC[j][i].iFRQ
}
}
i Opl = 0;
i Channel =0
OD = ALLOSC iOpl ][ O 1;
CH = ALLCH iOpl ][ 0 1;

r
1l

~———— e~

)

BYTE ) ALLOSC]
BYTE ) ALLOSC]
BYTE ) ALLOSC]
BYTE ) ALLOSC]
BYTE ) ALLOSC]
BYTE ) ALLOSC]

P
P
P
P
P
P,

i Decay,

i Rel ease,
i Cont ADSR,
i Vibrato,
i H Mut e,

i ave );



ts[o++], &l nts[ints++], 0, y++, 100, 1,

"0, 1, &opl);

&Bool s[ bool s++], 0, y++, 100,

", DT_YESNQG,

o =0;
y = 0;
ints = 0;
bools = 0;
oPLOBI = -1,
if( i0OPL3)
{
OPLOBJ = o;
wi n_OBJECTI ni t I NT( &0bj ec
"OPL no.
OPL3_40P0BJ = o;
wi n_OBJECTI ni t BOOL( &Obj ect s[ o++],
"4 operator
& OPL3_40P );
y++; [* blank line */
}

CHANNELOBJ = o;

wi n_OBJECTI ni t I NT( &Obj ects
" Chan

OCTAVEOBJ 0;

OCTAVEI NT = ints;

wi n_OBJECTI ni t I NT( &Obj ects

"Cct ave
FRQOBJ = o;
FRQ NT = ints;
wi n_OBJECTI ni t I NT( &Obj ects
" Frequency

[o++], & nts[ints++], 0, y++, 100, 1,
nel (0-8):", 0, 8, & Channel );

[o++], & nts[ints++], 0, y++, 100, 1,
(0-8):", 0, 8, &CH.iCctave );

[o++], & nts[ints++], 0O, y++, 100, 1,

(0-1024): ",

0, 1024, &CH.iFrequency );



MODEOBJ = o;
MODEY = vy;

MODEI NT = ints;
MODEBOOL = bool s;

if( iOPL3_40P )
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints], 0, y++ 100, 1,

"Cell link :", 0, 3, &H.iFM);
el se
wi n_OBJECTI ni t BOOL( &Obj ect s[o++], &Bool s[ booI s], 0, y++, 100, 1,
"FM synt hesi s : ", DT_YESNO, &CH.iFM);
i nts++,
bool s++;

Wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
" Feedback (0- 3):", 0, 3, &CH.i FeedBack );
y++; [* blank line */

OSCI LLATOROBJ = o;

Wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
"Oscillator (0-17):", 0, 17, & GCscillator );
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
"Attack (0-15):", 0, 15, &OD.iAttack );
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
" Decay (0-15):", 0, 15, &OD.iDecay );
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
"Sustain (0-15):", 0, 15, &OD.iSustain );
wi n_OBJECTI ni t I NT( &Obj ect s[o++], &l nt s[i nts++], 0, y++, 100, 1,
"Rel ease (0-15):", 0, 15, &OD.i Rel ease );
wi n_OBJECTI ni t BOOL( &Obj ect s[ o++], &Bool s[bool s++], 0, y++, 100, 1,
" Shor t - ADSR ", DT_ONOFF, &OD.i ShortADSR );
wi n_OBJECTI ni t BOOL( &Obj ect s[ o++], &Bool s[bool s++], 0, y++ 100, 1,



" Cont . - ADSR ", DT_ONOFF, &OD.i ContADSR );
wi n_OBJECTI ni t BOOL( &Obj ect s[ o++], &Bool s[ bool s++], 0, y++, 100, 1,

"Vi brato , DT_ONOFF, &OD.iVibrato );
wi n_OBJECTI ni t BOOL( &Obj ect s[ o++], &Bool s[bool s++], 0, y++ 100, 1,
"Trenol o : ", DT_ONOFF, &OD.iTremolo );
wi n_OBJECTI ni t| NT( &0bj ects[o++], & nts[ints++], 0, y++ 100, 1,
"Mite (0-63):", 0, 63, &OD.iMite );
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
"H -Mite (0- 3):", 0, 3, &D.iH Mute );
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
"* Frq (0-15):", 0, 15, &OD.iFRQ);
if( iOPL3)
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
"Wave (0- 7):", 0, 7, &OD.iWave );
el se
wi n_OBJECTI ni t I NT( &Obj ects[o++], & nts[ints++], 0, y++, 100, 1,
"Wave (0- 3):", 0, 3, &OD.iWave );
MAXOBJ = o;

Wi n_Get ScreenSettings( &screen );
screenbuf = wi n_Save( &screen );
win_Cr( &screen );

win_Init( &in, 1, 1, 30, 22, Ox1F, O0x71, WN_ACTIVE );
win_Cr( &in)

win_lnit( &ast, 32, 1, 44, 22, Ox1F, 0x17, WN_ACTIVE );
win_Cr( &ast );

win_printf(&ast, " YYOYYYO YYOYYYQOn, -1);
win_printf(&ast, " YYOyvyyyvyOo vyvyOvyvyyQOn, -1);



n_printf(&ast, "<ESC> for Exit\n\n" );
n_printf(&ast, "Mcro Piano (c)\n Mchael Tischer &n", -1);
n_printf(&ast, " Bruno Jennrich", -1);

/* Enabl e percussi on node */
f m Per cussi onMbde( FM FI RSTOPL2, TRUE );
f m_Per cussi onMode( FM_SECNDOPL2, TRUE );

win_printf(&ast, * 0000000 0000U00QN, -1);
w n_printf(&ast, " vuuouuvuuUuu UUUUUUWN", -1);
win_printf(&ast, " qgwertyu asdef ghn", -1);
win_printf(&ast, " 1. Cctave 2. Cctave\n", -1);
win_printf(&ast, "\n", -1);

win_printf(&ast, "F1 - BassDrum F2 - H Hat F3 - TonfTomn", -1);
win_printf(&ast, "F4 - SnareDrum F4 - TopCynbal\n\n", -1);
win_printf(&ast, "Navigation: \n", -1);

win_printf(&ast, "* <CURSOR UP> & <CURSOR DOWN>\n", -1);
win_printf(&ast, " Choice of setting\n\n", -1);
win_printf(&ast, "* <+> & <->\n", -1);

win_printf(&ast, " different value\n\n", -1);

Wi

Wi

Wi

wi n_OBJECTProcessArray( & n, Objects, MAXOBJ, Func );

fm Reset (); /* Conmplete silence */
wi n_Restore( screenbuf, TRUE );



