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* MI KADOP: Denonstrates 512 character node on EGA & VGA col or *
* systens: Displays graphics within text node. *
* This programruns in VGA color node only. If you *
* are running a VGA nono system switch your card to *
* VGA col or npbde before running this program *
* % * %
*  Aut hor : Mchael Tischer *
* Devel oped on : 04/02/ 90 *
* Last update : 02/12/92 *
*

*********************************************************************}

program M kadoP;

uses DOS, CRT; { Add DCS and CRT units }
{-- CONSt ANt S - --- - oo m oo }
const EGAVGA SEQUENCER = $3C4; { Sequencer address/data port }
EGAVGA MONCTR = $3D4; { Monitor controller }
EGAVGA_GRAPHCTR = $3CE;{ Graphics controller address/data port }
CHAR_W DTH = 8;
CHAR_BYTES = 32;
M KADGS = 5; { Nunber of m kados drawn sinultaneously }
{-- Type declarati ONS --------- oo oo }
type VEL = record { Describes character attribute }
case bool ean of { conbination in video RAM }
true : ( Chractr, ChAttrib : byte );
false : ( Contnt :oword )

end;



VPTR = ~VEL; { Pointer to a character/attribute }
VELARRAY = array [1..25,1..80] of VEL; { Video RAM array }
VELARPTR = ~VELARRAY; { Pointer to video RAM}
FONT = array[0..255,0..CHAR BYTES-1] of byte; { Font array }
FPTR = ~font; { Pointer to a font }
PALARY = array[ 1..16] of BYTE; { Palette register array }
{-- Gobal variables ---------------- }

const vioptr : VELARPTR = ptr( $B800, $0000 ); { Pointer to video RAM}

var Char Hei ght,

I enx . byte; { Wdth of graphic window in characters }
XMmax, { Max. pixel coordinates of graphic w ndow }
y max . integer;

fontptr : fptr; { Pointer to graphic font }

procedure CLI; inline( $FA);
procedure STI; inline( $FB);
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* |sEgaVga : Determ nes whether an EGA or a VGA card is installed, *
* then places the nunmber of scan lines per character in *

* the CharHei ght gl obal vari able. *
K K o 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 .= * %
* | nput : None *
* Qutput : TRUE if EGA or VGA card, otherw se FALSE *

**********************************************************************}

function I sEgaVga : bool ean;



var Regs : Registers; { Processor registers for interrupt call }

begi n
Regs. AX : = $1a00; { Function 1AH applies to VGA only }
Intr( $10, Regs );
if ( Regs.AL = $la ) then { Is the function available? }
begi n
| segaVGa : = TRUE;
Char Hei ght : = 16; { 16 scan lines }
end
el se
begi n
Regs. ah := $12; { Call function 12H, }
Regs. bl := $10; { sub-function 10H }
intr($10, Regs); { Call video BICS }
I sEgavga := ( Regs.bl <> $10 );
Char Hei ght : = 14; { 14 scan lines }
end;
end;

{**********************************************************************

* SetCharWdth: Sets VGA character width to 8 or 9 pixels. *
K K o 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 .= * %
* | nput . HWDTH = Character width (8 or 9) *

**********************************************************************}

procedure Set CharWdth( hwidth : byte );

var Regs : Registers; { Processor registers for interrupt call }
X . byte; { Value for msc. output reg. }



begi n

if ( hwidth = 8 ) then Regs.BX := $0001 { BH = horiz. direction }
el se Regs.BX : = $0800; { BL = seq. reg. value }

x := port[ $3CC ] and not (4+8); { Toggl e horizontal }

if ( hwidth = 9 ) then { resolution from }
X 1= X or 4 { 720 to 640 pixels }

port[ $3C2 ] := x;

CLI; { Toggl e sequencer from8 to 9 pixels }

portw[ EGAVGA SEQUENCER ] := $0100;

portw[ EGAVGA SEQUENCER ] := $01 + Regs.BL shl 8;

portw[ EGAVGA SEQUENCER ] := $0300;

STl

Regs. AX : = $1000; { Change screen configuration }

Regs. BL : = $13;

intr( $10, Regs );

end;

L R R X X

* SelectMaps : Selects fonts, with the selection depending on bit 3 *
* of the attribute byte. *
K K o o 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 .= * %
* | nput : MAPO = Nunber of first font ( bit 3=0) *
* MAP1 = Nunber of second font ( bit 3=1) *
* Info . EGA cards can select fonts 0-3, *
* VGA cards can select fonts 0-7. *
*

*********************************************************************}

procedure Sel ect Maps( map0, nmapl : byte );



var Regs : Registers; { Processor registers for interrupt call }

begi n
Regs. AX : = $1103; { Program font map select register }
Regs.BL := ( ( map0 and 3 ) + ( map0 and 4 ) shl 2 ) +
( ( mpl and 3 ) shl 2 + ( mapl and 4 ) shl 3 );
Intr( $10, Regs ); { Call BIOCS function 11H, sub-function 03H }
end;

{**********************************************************************

* Cet Font Access: Enables direct access to the second nmenory nmap in *

* which the font is stored at address A000: 0000. *
K K o 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 . * %
* lnput : None *
* |Info . After calling this procedure you cannot access video RAM *
* at B800: 0000. *

**********************************************************************}

procedure Get Font Access;

const SeqRegs : array[1..4] of word
GCRegs : array[1l..3] of word

( $0100, $0402, $0704, $0300 );
( $0204, $0005, $0406 );

var i : byte; { Loop counter }
begi n

CLI;

for i :=1to 4 do { Load different sequencer registers }

portw EGAVGA SEQUENCER ] := SeqRegs[ i ];

for i :=1to 3 do { Load graphics controller registers }
portw EGAVGA GRAPHCTR ] := GCRegs[ i ];



STl ;
end;

{**********************************************************************

* Rel easeFont Access: Rel eases access to video RAM at B800: 0000, but *

* fonts in menory page #2 renmai n bl ocked. *
K K o 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 . * %
* lnput : None *

**********************************************************************}

procedure Rel easeFont Access;

const SeqRegs : array[1..4] of word
GCRegs : array[1l..3] of word

( $0100, $0302, $0304, $0300 );
( $0004, $1005, $OE06 );

var i : byte; { Loop counter }
begi n
for i :=1to 4 do { Load different sequencer registers }
portw EGAVGA SEQUENCER ] := SeqRegs[ i ];
for i :=1to 3 do { Load graphics controller registers }

portw EGAVGA GRAPHCTR ] := GCRegs[ i ];
end;

{**********************************************************************

* (ClearGaphArea: Clears the graphic area in which the character *
* patterns of stored characters are set to O. *
K K o 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 .- * %
* lnput : None *

**********************************************************************}

procedure Cl ear GraphArea;



var exchars, { Characters to be executed }

chr ow . byte; { Row within the correspondi ng character }
begi n
for exchars := 0 to 255 do { Loop characters }
for chrow := 0 to CharHeight-1 do { Loop rows }
fontptr~[ exchars, chrow] := 0; { & set to 0}

end;
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* |InitGraphArea: Initializes a screen area for graphic display. *
K K o o e e e e e e e e e e e e e e e e e e e e e e e .= * %
* | nput X = Starting colum of area (1-80) *
* Y = Starting row of area (1-25) *
* XLEN = Area width in characters *
* YLEN = Area height in characters *
* MAP = Nunber of the graphic font *
* GACOL = Graphic area color (0-7 or FFH) *
* |Info : If a color value of FFH exists, the systemgenerates an *
* appropriate color code needed for the m kado effect. *
**********************************************************************}
procedure InitGaphArea( x, y, xlen, ylen, nap, gacol : byte );
var colum, chrow : integer; { Loop variables }
ccode . byte; { Floating character code }
begi n
if ( xlen * ylen > 256 ) then { Range too large? }

writeln( '"Error: Area larger than the 256-character maximumn )
el se



begi n

if ( CharHeight = 16 ) then { V&A? }
Set CharWdth( 8 ); { Yes --> Set character width }
Sel ect Maps( 0, map ); { Select font }
xmax : = x|l en* CHAR_W DTH; { Conpute nmax. pixel coordinates }
ymax : = yl en*Char Hei ght ;
lenx := xlen;
fontptr := ptr( $A000, map * $4000 ); { Pointer to graphic map }
Get Font Access; { Enable font access }
Cl ear Gr aphAr ea; { Clear font }
Rel easeFont Access; { Enabl e video RAM access }
{-- Fill graphic area with character codes --------------------- }
ccode : = 0;
for chrow := ylen-1 dowto 0 do { Rows frombottomto top }
for colum := 0 to xlen-1 do { Colums fromleft to right }
begi n { Set character code and attribute }
vi opt r [ chr owty, col um+x] . Chractr := ccode;
if ( gacol = $ff ) then
vi opt r [ chrowty, col um+x] . ChAttrib := ccode nod 6 + 1 + 8
el se
vi optr [ chrowt+y, col um+x] . ChAttrib := gacol or $08;
inc( ccode ); { Next character code }
end;
end;
end;

{**********************************************************************

* CloseGaphArea: Closes graphic area. *



**********************************************************************}

procedure Cl oseG aphArea;

begi n
Rel easeFont Access; { Rel ease access to video RAM }
Sel ect Maps( 0, 0 ); { Always display font 0 }
if ( CharHeight = 16 ) then { V&A? }
Set CharWdth( 9 ); { Yes --> Set character width }
end;
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* SetPixel: Sets or unsets a pixel in the graphic w ndow. *
K K o 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 . * %
* | nput X, Y = Pixel coordinates (0-...) *
* ON = TRUE to set, FALSE to unset *
**********************************************************************}
procedure SetPixel( x, y : integer; on : boolean );
var charnum { Code for character at coordinates }
line . byte; { Pixel line in the character }
begi n
if ( x <xmax ) and ( y < ymax ) then { Coordinates O K ? }
begi n { Yes --> Conpute character no. and line }
charnum := ((x div CHAR WDTH) + (y div CharHeight * lenx));

line = CharHeight - ( y nod CharHeight ) - 1;
if on then { Set or unset character? }
fontptr~[charnum line] := fontptr~*[charnum Iine] or
1 shl (CHARWDTH - 1 - ( x nod CHAR WDTH ) )
el se



fontptr~[charnum line] := fontptr~*[charnum Iine] and
not( 1 shl (CHARWDTH - 1 - ( x nod CHAR WDTH ) ) );
end;
end;
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* Line: Draws a line within the graphic w ndow, using the Bresenham *

* al gorithm *
K K o 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 . m * %
* | nput : X1, Y1 = Starting coordinates (0 - ...) *
* X2, Y2 = Endi ng coordinates *
* ON = TRUE to set pixel, FALSE to unset pixel *

**********************************************************************}

procedure Line( x1, yl, x2, y2 : integer; on : boolean );
var d, dx, dy,
ai ncr, bincr,
xincr, vyincr,
X, Yy . integer;
{-- Procedure for swapping two integer variables --------------------- }
procedure Swaplnt( var il, i2: integer );

var dummy : integer;

begi n
dummy :=1i2;
i2 =il
il = dumy;

end;



{-- Main procedure ----------------------

begi n
if ( abs(x2-x1) < abs(y2-yl) ) then
begi n
if (yl >y2) then
begi n
Swaplnt( x1, x2 );
Swaplnt( yl1, y2 );

end;

if ( x2 >x1) then xincr :=1
el se xincr := -1;

dy :=y2 - yi;

dx := abs( x2-x1);

d :=2* dx - dy;

aincr := 2 * (dx - dy);

bincr := 2 * dx;

X = Xx1;

y 1=yl

Set Pixel ( x, y, on );
for y:=yl+l to y2 do
begi n
if (d>=0) then
begi n
inc( x, xincr );
inc( d, aincr );
end
el se

{ X- or Y-axis overflow? }
{ Check Y-axes }

{ y1 >y2?}

{ Yes --> Swap X1 with X2 }
{ and Y1 with Y2 }

{ Set X-axis increnment }

{ Set first pixel }
{ Execute line on Y-axes }



inc( d, bincr );
SetPixel ( x, y, on);
end;
end
el se
begi n
if ( x1 >x2 ) then
begi n
Swaplnt( x1, x2 );
Swaplnt( yl1, y2 );

end;

if (y2 >yl ) thenyincr :=1
el se yincr := -1;

dx = x2 - x1;

dy := abs( y2-yl);

d :=2* dy - dx;

aincr := 2 * (dy - dx);

bincr := 2 * dy;

X 1= x1;

y 1=yl

Set Pi xel ( x, y, on );
for x:=x1+1 to x2 do
begi n
if (d>=0) then
begi n
inc( y, yincr );
inc( d, aincr );
end
el se

{ Check X-axes }

{ x1 > x2? }

{ Yes --> Swap X1 with X2 }
{ and Y1 with Y2 }

{ Set Y-axis increnment }

{ Set first pixel }
{ Execute line on X-axes }



inc( d, bincr );
SetPixel ( x, y, on);
end;
end;
end;
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* SetPal Col: Defines a color fromthe 16-part color palette or the *

* screen border (overscan) color. *
K K o 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 . * %
* | nput : RegNr = Palette register nunber (0-15) or 16 for the *
* overscan col or *
* Col = Color value fromO to 15 *

**********************************************************************}

procedure SetPal Col ( RegNr : byte; Col : byte );

var Regs . Registers; { Processor registers for interrupt call }
begi n
Regs. AX : = $1000; { Video function 10H, sub-function O0H }
Regs. BH : = Col ; { Color value }
Regs. BL : = RegNr; { Register nunber of attribute controller }
intr( $10, Regs ); { Call BICS video interrupt }
end;
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* SetPal Ary: Installs a new 16-col or palette without changing the *
* screen border color. *
K K o 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 .= * %
* | nput : NewCol = Palette array of type PALARY *

**********************************************************************}



procedure SetPal Ary( NewCol : PALARY );

var i : byte; { Loop counter }
begi n
for i := 1 to 16 do { Execute 16 entries in array }
SetPal Col ( i-1, NewCol[ i ] ); { Set corresponding colors }
end;
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Get Pal Col : Gets the contents of a palette register. *
* * %
* | nput : RegNr = Palette register nunber (0-15) or 16 for the *
* overscan col or *
* Qutput : Color value *
* |Info : Alternate included for EGA cards, which do not support *
* interrupt 10H, function 10H, sub-function O07H. *
**********************************************************************}

function GetPal Col ( RegNr : byte ) : byte;

var Regs . Registers; { Processor registers for interrupt call }
begi n

if ( CharHeight = 14 ) then { EGA card? }

Get Pal Col := RegNr { Yes --> Cannot read palette registers }

el se { No --> VGA }

begi n

Regs. AX : = $1007; { Video function 10H, sub-function 07H }

Regs. BL : = RegNr; { Register nunber of attribute controller }

intr( $10, Regs ); { Call BICS video interrupt }



Get Pal Col : = Regs. BH; { Palette register contents are here }
end;
end;
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* CetPal Ary: Gets contents of 16-color palette registers and places *

* these contents in an array for the caller. *
K K o o e e e e e e e e e e e e e e e e e e e e e e e . * %
* | nput : Col Ary = Palette array of type PALARY, into which colors *
* are placed *

**********************************************************************}

procedure GetPal Ary( var Col Ary : PALARY );

var i : byte; { Loop counter }
begi n
for i := 1 to 16 do { Execute 16 entries in array }
Col Ary[ i ] := GetPalCol ( i-1); { Set corresponding colors }
end;
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* M kado: Applies the procedures and functions in this program *
K K o 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 m e .= * %
* lnput : None *

**********************************************************************}

procedure M kado;

type lcoor = record { Get coordinates of a line }
x1, yl,
X2, y2 : integer;



end;

const NewCols : PALARY =

{--------- Nor mal text character colors --------------------
BLACK, { Formerly. bl ack
BLUE, { bl ue
GREEN, { green
RED, { cyan
CYAN, { red
MAGENTA, { magent a
YELLOW { br own
WHI TE, { light gray
{----mmem - Graphic colors -------mmmm o
LI GHTBLUE, { Formerly dark gray
LI GHTGREEN, { light blue
LI GHTRED, { light green
LI GHTCYAN, { light cyan
LI GHTMAGENTA, { light red
BLUE, { l'ight magenta
YELLOW { yel | ow
WHI TE ) ; { white
var i, { Loop counter
first, { Array index of npbst recent m kado
| ast . integer; { Array index of oldest m kado
clear : boolean; { Clear m kados
| ar : array[1..M KADCS] of Icoor; { Mkado array
O dCol s: PALARY; { Get old colors

begi n
Get Pal Ary( O dCols ); { Get old colors
Set Pal Ary( NewCols ); { Install new color palette
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TextColor( 7 );
Text BackGround( 1 );

CrScr; { Clear screen }
Got oXY(1,1); { Fill with characters }
for i:=1 to 25*80-1 do { fromdefault font }

wite( chr(32 + i nod 224) );
{-- Initialze graphic area and generate mkados -------------------- }

Got oXY( 27, 6) ;
TextColor( 7 );
Text BackGr ound(
wite(' M
Got oXY( 27, 6) ;
I nitGraphArea( 27, 7, 25, 10, 1, $FF);

3)
I KADO )

Get Font Access; { Get access to font }

clear := fal se; { No m kados cleared yet }

first := 1, { Start with first array position }

last := 1;

repeat { M kado | oop }
if first = MKADOS+1 then first := 1; { Waparound? }
lar[first].x1 := random xmax-1 { Create m kado }

lar[first].x2 :
lar[first].yl :
lar[first].y2 :

)
randon( xmax-1 )
randon( ymax-1 )
randon( ymax-1)

line( lar[first].x1, lar[first].yl, { and draw it }
lar[first].x2, lar[first].y2, true );

inc( first ); { Next M kado }

if first = MKADOS+1 then clear := true; { Already clear? }

if clear then { Cear now? }

begi n { Yes }



line( lar[last].x1, lar[last].yl,
lar[last].x2, lar[last].y2, false );

inc( last ); { Clear next M kado }
if last = M KADOS+1 then last := 1;
end;
until keypressed; { Repeat until user presses a key }
{-- End program -----------cccccmceccaaceeccc e e e e e e e e e e a e }

Cl oseGr aphAr ea;
Set Pal Ary( O dCols ); { Restore old color palette }
Got oXY(1, 25 );
TextColor( 7 );
Text BackGround( 0 );
Cl rEol ;
writeln( 'Systemhas reverted to old font.");
end;

{**********************************************************************

* MAI N PROGRAM *

**********************************************************************}

begi n
if 1sEgavVga then { Is there an EGA or a VGA card installed? }
M kado { Yes --> Execute denp }
el se { No --> Program cannot be started }

writeln( 'Warning: No EGA or VGA card found' );
end.



