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

/* DMAUTI L . C */
/** __________________________________________________________________ **/
/* task : Makes functions available for programm ng the */
/* DVA controller. */
/** __________________________________________________________________ **/
/* aut hor : Mchael Tischer / Bruno Jennrich */
/* devel oped on : 3/20/1994 */
/* last update : 4/07/1995 */
/** __________________________________________________________________ **/
/* COWPI LER : Borland C++ 3.1, Mcrosoft Visual C++ 1.5 */
/**********************************************************************/
#i fndef __ DMAUTIL_C /* DMAUTI L. C can al so be #l ncluded */

#define __ _DMAUTIL_C

[*-- Add include files -----cmmmmmmm o */
#i ncl ude <dos. h>

#i ncl ude <coni o. h>

#i ncl ude <stdlib. h>

#i ncl ude "dmautil . h"

/*- global variables -------mmmmmm */
/*- Arrays are used by channel to access the DVA controller */

I NT dne_address [8] = {0x00, 0x02, 0x04, 0x06, 0xCO, 0xC4, OxC8, OxCC} ;

I NT dme_count [8] = {0x01, 0x03, 0x05, 0x07, 0xC2, 0xC6, OxCA, OxCE}

I NT dnme_page [8] = {0x87, 0x83, 0x81, 0x82, 0x88, 0x8B, 0x89, Ox8A}

I NT dme_st at us [2] = {0x08, 0xD0}; /* status register [read] */
INT dma_command [2] = {0x08, 0xDO0}; /* command register [wite] */
INT dme_request [2] = {0x09, 0xD2}; /* rel ease DVA request */



I NT dma_chmask [2] = {OxO0A, 0xD4}; /* mask channel s individually
*/

I NT dme_npde [2] = {0x0B, 0xD6}; /* transfer node */
INT dma_flipflop [2] = {0x0C, OxD8}; /* address-counter-flipflop
*/

INT dme_masterclr[2] = {0x0D, 0xDA}; /* reset controller */

I NT dme_t enp [2] = {0xOD, 0xDA}; /* tenmporary register */

I NT dme_maskclr [2] = {OxOE, 0xDC}; /* free all channels */

I NT dme_nask [2] = {OxOF, OxDE}; /* conpletely mask channel s
*/

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

/* drme_Mast ercl ear : reset controller of a channel

/* i nput : i Chan : channel nurber (0-7)

/**************************‘k‘k‘k‘k‘k****************************************

/
VO D drme_Masterd ear( I NT i Chan )
{ iChan &= 0x0007;
outp( dma_nmasterclr[ iChan / 4], 0);

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

/* dma_Set Request : trigger transfer on the specified channel */
| % o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* input : iChan : channel nunber (0-7) */

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

VO D dma_Set Request ( I NT i Chan )



{ iChan &= 0x0007;
outp( dma_request[ iChan / 4 ], REQUEST_SET | ( iChan & 0x03 ) );

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

/* dma_O rRequest : stop transfer on the specified channel */
[ % o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* input : iChan : channel nunber (0-7) */

/**********************************************************************/
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VO D dne_Cl r Request ( | NT i Chan )
{ iChan &= 0x0007;
outp( dma_request[ iChan / 4 ], REQUEST_CLR | ( iChan & 0x03 ) );

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

/* dma_Set Mask : mask (1 ock) specified channel */
[ % e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* input : iChan : channel nunber (0-7) */

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

VO D dna_Set Mask( I NT i Chan )
{ iChan &= 0x0007;
out p( dma_chmask[ iChan / 4 ], CHANNEL_SET | ( iChan & 0x03 ) );

/***********************‘k‘k‘k‘k‘k******************************************/

/* dma_O rMask : rel ease specified channel */
| % e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* input : iChan : channel nunber (0-7) */

/***********************‘k‘k‘k‘k‘k******************************************/

VO D dnma_Cl r Mask( I NT i Chan )
{ iChan &= 0x0007;



out p( dma_chmask[ iChan / 4 ], CHANNEL_CLR | ( iChan & 0x03 ) );

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

/* dma_ReadStatus : read status of the controller for specified */
/* channel */
/** __________________________________________________________________ **/
/* input : iChan : channel nunber (0-7) */
/* output : controller status */

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

BYTE dna_ReadSt atus( | NT i Chan )
{ iChan &= 0x0007;
return ( BYTE )inp( dma_status[ iChan / 4] );

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

/* dma_C rFlipFlop : Clear FlipFlop of controller for specified */
/* channel */
/** __________________________________________________________________ **/
/* input : iChan : channel nunber (0-7) */
/** __________________________________________________________________ **/
/* Info : The FlipFlop differentiates between LO and H Byte */

/* in the transfer address, or transfer counter. */

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

VO D dma_Cl rFli pFl op( I NT i Chan )
{ iChan &= 0x0007;
outp( dme_flipflop[ iChan/ 4], 0);

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

/* dma_ReadCount : read transfer counter of specified channel */
~k~k/



/* input : iChan : channel nunber (0-7) */
/* output : current transfer counter (0-65535) */
/**********************************************************************/
WORD dna_ReadCount ( | NT i Chan )
{ BYTE |, h;

i Chan &= 0x0007;

dma_Cl rFli pFl op( i Chan );
I = ( BYTE )inp( dnma_count[ iChan ] );
h = ( BYTE )inp( dnma_count[ iChan ] );
return MAKEWORD( h, | );
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}
/**********************************************************************/
/* dma_Set Channel : prepare DVMA channel for transfer */
/** __________________________________________________________________ **/
/* input : iChan : channel nunber (0-7) */
/* | pMem : nmenory address */
/* uSi ze : nunber of bytes to be transferred */
/* bMbde : transfer node */
/* bAlign : DVA BI T8 or DVA BI T16 transfer */
/** __________________________________________________________________ **/
/* Info : To nake 16 bit transfers possible, the linear address */
/* passed to the DVA controller must be nultiplied by 2. */
/* In 16 bit transfers, up to 128K of data can be transferred. */
/* */
/**********************************************************************/
VO D dme_Set Channel (| NT i Chan, LPVO D | pMem WORD uSi ze,

BYTE  bMode )
{ WORD uAddress;
BYTE bPage;



i Chan &= 0x0007; /* Max. 8 DMA channel s

*/
dme_Set Mask( i Chan ); /*-bl ock channel */
/* DVMA transferred 1 byte nore than specified! */
uSize = uSize ? uSize - 1 : 0; /* transfer min. 1 byte (0==1) */
/*- create linear 20 bit address -------------------------------- */
if( iChan <= 3 ) /* 8Bit DMA */
/* address = lower 16 bit of the 20 bit address
*/
uAddress = ( WORD ) ((((( LONG) IpMem) & OxFFFFOOOOL ) >> 12L ) +
((( LONG) | pMem) & OXFFFFL ));
/* page = top 4 bit of the 20 bit address */
bPage = ( BYTE) (((((( LONG) |pMem) & OxFFFFOOOOL ) >> 12L ) +
((( LONG) |pMem) & OXFFFFL )) >> 16);
}
el se /* 16 bit DVA */
{ /* address = lower 16 bit of the 20 bit address
*/
uAddress = ( WORD ) ((((( LONG) IpMem) & OxFFFFOOOOL ) >> 13L ) +
(((( LONG) IpMem) & OXFFFFL ) >> 1L ));
/* page = top 4 Bit of the 20 bit address */
bPage = ( BYTE) (((((( LONG) |pMem) & OxFFFFOOOOL ) >> 12L ) +
( LONG) |pMem) & OxFFFFL )) >> 16);
bPage &= ( BYTE ) OxFE;
uSi ze /= 2; /* WORDs, not BYTEs, are counted! */
}

outp( dma_node[ iChan / 4 ], bMbde | ( iChan & MODE_CHANNELMSK ) );



dma_Cl rFli pFl op( i Chan ); /* clear address/counter flipflop and...*/
/* send address to the DVA controller (LOH -BYTE) */

out p( dme_address[ iChan ], LOBYTE( uAddress ) );

out p( dme_address[ iChan ], H BYTE( uAddress ) );

out p( dme_page[ iChan ], bPage ); /* set nenory page */

dma_ClrFlipFlop( iChan ); [/* clear address/counter flipflop and ...*/
/* send counter to the DVA controller (LOH -BYTE) */

outp( dma_count[ i Chan ], LOBYTE( uSize ) );

outp( dma_count[ i Chan ], H BYTE( uSize ) );

dma_Cl r Mask( i Chan ); /* clear DMA channel once again
*/
}
/**********************************************************************/
/* dma_Menm2Mem : shift menmory bl ock within a 64K page */
/** __________________________________________________________________ ~k~k/
/* input : bPage : address for the 64K page */
/* uSource : source */
/* uDest : goal */
/* usSi ze : nunber of bytes to be transferred */
/** __________________________________________________________________ ~k~k/
/* Note: Mermory-nmenmory DMA transfer is not inmplemented in the newer */
/* conputers (from 80286). In the processor's protected */
/* or virtual -8086-node, DMAO */
/* access is generally intercepted and will cause the */
/* systemto crash. */

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

VO D drma_Men2Men{ BYTE bPage, WORD uSource, WORD uDest, WORD uSize )

dma_MasterClear( 0 ); /* reset master controller via channel 0 */



/* DVMA transferred 1 byte nore than specified! */
uSize = uSize ? uSize - 1 : 0; /* transfer min. 1 byte (0==1) */

LOBYTE( uSource ) );
HI BYTE( uSource ) );

out p( dme_address[ 0 ],
iDage ); /* set nenory page */

]
out p( dme_address[ 0 ]
outp( dme_page[ 0], b

LOBYTE( uDest ) );
H BYTE( uDest ) );

outp( dme_address[ 1 ],
iDage ); /* set nenory page */

]
out p( drme_address[ 1 ]

outp( dme_page[ 1], b
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/* send counter to the DVA controller (LOH -BYTE) */
outp( dma_count[ O ], LOBYTE( uSize ) );
outp( dma_count[ O ], HI BYTE( uSize ) );

/* dma_C rFlipFlop( 1 ); dear address/counter flipflop and ...*/
outp( dma_count[ 1 ], LOBYTE( uSize ) );
outp( dma_count[ 1 ], H BYTE( uSize ) );
/* By setting COMVAND ADHO, the address register on channel 0 */
/* is not incremented. The nenory bl ock that handl es channel 2 */
/* is, consequently, initialized with a val ue.
*/
out p( dma_conmmand[ 0 ], COVWAND MEMRMEM |
COMMAND_FI XEDPRI |
COMVAND_COWPRESS ) ;

/* 1f the nenory blocks overlap, you need to differentiate between
*/

/* increnenting and decrementing (MODE_DECREMENT). Wth */

/* decrenenting, the nenory address + the number of bytes */

/* to be copied nmust be passed to the respective DVA channel */



/* as the address! */

outp( dma_npde[ O ], MODE BLOCK | MODE_READ | 0 ); /* channel 0
*/

outp( dma_node[ O ], MODE BLOCK | MODE WRITE | 1 ); /* channel 1

*/
drme_Set Request( 0 );

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

/* dma_Until 64kPage : Determ ne nunber of bytes in a passed */
/* menory area within its 64k page. */
/** __________________________________________________________________ **/
/* input : | pMem: Address for the menmory that will be exani ned */
/* uSi ze : size of the menmory area */
/* output : Nunber of bytes within the nenory up to */
/* mermory end or the next 64-K-page */

/**********************************************************************/
WORD dnma_Unti | 64kPage( LPVO D | pMem WORD uSi ze )
{ ULONG | Adr, | PageEnd;

/* identify 20Bit linear address from far counter

*/
| Adr = ( ( LONG )FP_SEQ | pMem) << 4L ) +
( LONG )FP_OFF( | pMem);
| PageEnd = | Adr + OxFFFFL; /* add 1 page */
| PageEnd &= OxFFFFOOOOL; /* determ ne bytes to the end of the
page */
| PageEnd -= | Adr;

return mn( ( WORD ) | PageEnd, uSize );



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

/* dma_All ocMem : allocate DVA capabl e nenory. */
/** __________________________________________________________________ **/
/* input : uSize : size of the menory to be allocated (max. 64k). */
/* output : address for the allocated menory. */
/** __________________________________________________________________ **/
/* Info : - This function allocates nmenmory, until the */
/* located nmenory lies within a physical boundary of 64K */
/* Note: The allocations strategy is NOT */
/* optimal (s. HeapWal k). */
/* The allocated nmenory starts at a segnent address */
/* and is therefore page aligned or 16 byte aligned. */

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

LPVO D dnma_Al | ocMen{ WORD uSi ze )
{ WVORD uSegnent = OxFFFFU,
WORD ud dSegnent = OxFFFFU,

/* Can nenory still be allocated ? */
while( ! _dos_allocmen( uSize / 16 + 1, &uSegment ) )
i f( uddSegnent != OxFFFFU ) /* rel ease old nenory */
dme_Free( MK_FP( ud dSegnment, 0 ) );
ud dSegnment = uSegnent; /* acknow edge new menory
*/
/* is the new menory located in 64K page?
*/
if( dma_Until 64kPage( MK_FP( uSegnment, 0 ), uSize ) == uSize )
return MC_FP( uSegnent, 0 );
}
i f( uSegment != OxFFFFU ) /* Unfortunately, no menory!
*/

dme_Free( MK_FP( ud dSegment, 0 ) );



return NULL;

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

/* dma_FreeMem : rel ease DVA capabl e menory. */
| % o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* input : uSize : size of allocated menory. */

/**********************************************************************/
VO D dna_Free( LPVO D | pMem)
/* Determ ne segnment and rel ease via DOS-Call */
_dos_freemen( FP_SEGQ |pMem) );
}

#endi f



