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{8G+}
{$R-,5-}
PROGRAM 3DSHAD;

USES _
Crt,Dos, VGAGRAF;

CONST
MaxVertexs=700;
MaxPolygons=1200;
MaxObjects=1;
MaxPolygonCount=6;

TYPE

PolygonTyp=RECCRD
P:ARRAY[1..MaxPolygonCount] OF Woxrd;
PolygonTyp:Byte;
Light,FarZ:Integer;

END;

ObjectTyp=RECORD
NrPolygons:Word;

Polygon:RARRAY[1l..MaxPolygons] OF PolygonTyp:;
BEND:

VAR
gshading, shade, gerakan, readfile, keluar, lighted,

des3d, des:boolean;
buff:pointer; ocbyek3d:String;

cahvya, posneg:integer;filedata,datades,back:string;

scalxyz:real;

ScalX, ScalY,ScalZ, xtrans, ytrans, ztrans, trx, try, trz,

SinU, CosU, 3inV, CosV, SinW, CosW,
M1,M2,M3,M4,M5,M6,M7,M8,M9,X,Y,Z,

Xp,¥Yp, zp, vieweye,x1,yl, zl:longint;
Vertex:ARRAY[1..MaxVertexs,1l..3] OF LongInt;
Dot:ARRAY[1. .MaxVertexs,1l..3] OF Integer;
EdgeLight:ARRAY[1. .MaxVertexs] OF Integer;
EdgeVec:ARRAY[1. .MaxVertexs,0..2] OF iInteger;
EdgeNorm:BRRAY[1..MaxVertexs] OF LongiInt;
EdgevVecCount, EdgeLightCount :ARRAY [1. .MaxVertexs]
Objects:ARRAY[1l..MaxObjects] OF CbjectTyp;
NrVertexs,ObjectCount: Integer;
Sinus:ARRAY[0..900] OF LongInt;

I,J:Word;

U, V,W, XX, YY,XRes, YRes, ZRes,Error: Integer;
R,G,B,QCC, ORR, 0GG, OBB:Byte;
SqgrtTable:ARRAY[0..4095] OF Byte:
LastTimer:Byte;

SortedPolygon:ARRAY[0. .MaxPolygons] OF Integer;
SavelInt09:pointer:;

Key:ARRAY[0..127] OF Boolean;
dtl,dt2;Longlnt;totdt:real;

Ticker:LongInt ABSOLUTE $40:36C;

Timer :Byte ABSOLUTE $40:56C;

Byte;
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PROCEDURE NewInt(9; INTERRUPT;
VAR KeyCode:Byte;
BEGIN
ASM
in al, 60h
mov keycode, al
in al,élh
mov ah,al
or al,gln
out 6&1lh,al
mov al,ah
out &lh,al
mov al,20h
out 20h,al
END;
IF KeyCode<128 THEN Key[KeyCode] :=TRUE
ELSE Key[KeyCode AND 127]:=FALSE;
END;

FUNCTION NormsSin (W:Integer) :LongInt;
BEGIN
IF W>1800 THEN
ITE W>2700 THEN
NormSin:=-8inus[3600-W]
ELSE NormSin:=-Sinus[W-1800]
ELSE
IF W>%00 THEN NormSin:=Sinus[1800-W}
ELSE NormSin:=Sinus[W]:

END;

FUNCTION NormCos (W:Integer) :LongInt;
BEGIN
IF W>1800 THEN
IF W>2700 THEN
NeormCos :=35inus [W-2700]
ELSE NormCos:==-Sinus[2700-W]
ELSE )
IF W>%00 THEN NormCos:=—-Sinus{W-900]
ELSE NormCos:=Sinus{500-W]:;
END; :

PROCEDURE ReadObject (FileName:String) ;
VAR ObjectFile:Text;I,ObjectNr,CoordOfs;:Integer;
Command, DummyStx:String:
R:Real;
PROCEDURE ReadMextLine;
BEGIN
WHILE NOT Eof (ObjectFile) AND EOLn(ObjectFile) DO
ReadLn{ObjectFile);
END;
PROCEDURE Upper (VAR S:String):;
VAR I:Byte:
BEGIN
FOR I:=1 TO Length(S) DO
S[I]:=UpCase(S[1]):
END;
PROCEDURE ExecCommand ;
PROCEDURE ExecObjectCommand;
PROCEDURE ReadVertices;
BEGIN
WHILE NOT EOLn(Objectfile) DO
BEGIN
Inc(NrVertexs):;
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Read (ObjectFile,R);
Vertex[NrVertexs,l)] :=round (R*pixel);
Read (ObjectFile,R};
Vertex [NrVertexs, 2] :=round (R*pixel) ;
Read (ObjectFile,R};
Vertex[NrVertexs, 3] :=round (R*pixel):
Readln (CbjectFile);
END;
END;
PROCEDURE ReadPolygons;
BEGIN
WITH Objects[ObjectCount] DO
BEGIN
NrPolygons:=0;
WHILE NOT EOLn{CbjectFile) DO
BEGIN
Inc(NrPolygons) ;
WITH Polygoni{NrPolygons] DO
BEGIN ’
PolygonTyp:=0;
WHILE NOT EOLn (ObjectFile) DO
BEGIN
Inc (PolygonTyp) ;

Read (ObjectFile, P[PolygonTypl);

Inc(P{PolygonTyp],CoordQis);
END:
ReadLn {ObjectFile):
END;END;END; END;

BEGIN
IF Command='VERTEX LIST:*' THEN
BEGIN
ReadNextLine:;
ReadVertices;
END
ELSE
IF Command='POLYGON LIST:' THEM
BEGIN
ReadNextLine;
ReadPolygons;
END;
END;
BEGIN
IF Command='OBJECT:* THEN
BEGIN
Inc(ObjectCount} ;
CoordOfs:=NrVertexs:
ReadLn (ObjectFile, DummyStr} ;
REFPEAT
ReadNextLine;
Read (ObjectFile, Command) ;
Upper (Command) ;
ExecObjectCommand;
UNTIL Command='OBJEND';
END;
END;
BEGIN
ObjectCount:=0;
{$1-1

Assign{ObjectFile, FileName) ;
Reset (ObjectFile);
{$1-)

if ioresult <> 0 then begin readfile:=false;exit;end;

readfile:=true;
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WHILE NOT Eof (ObjectFile) DO

BEGIN
ReadNextLine:
ReadLn (ObjectFile, Command) ;
Upper (Command) ;
ExecCommand;

END;

Close (ObjectFile);

END;

PRCCEDURE TransVertex(X,Y,Z:LongInt);
BEGIN
ASM
dib 566
mov bx,word ptr x
db $66
mov c¥,wWord ptr ¥y
db s66
mov di,word ptr z
{ X}
db 566
mov ax,word ptr ml
db $66
imul bx
db $66,3$0£, Sac, 540,510
db $66
mov si,ax
db $e6
mov ax,word ptr m?2
db $66
imul cx
db $66,30f, Sac, $d0, $10
db $66
add si,ax
db %66
moev ax,word ptr m3
db $66
imul di
db $66,50f, Sac, $d0,$10
db $66
add si,ax
db $66
mov ax¥,word ptr scalx
db 566
imul si
db $66,3%0f,%ac, $d40,510
db s66
shr ax,10h
mov word ptr xres,ax
{ ¥}
db §66
mov ax,word ptr md
db $66
imul bx
db $66,$0f, Sac, $d0,510
db $66
mov si,ax
db $66
mov ax,word ptr mbd
db $66
imul cx
db $&6,350f, $ac, $d0, 510
db $66
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add si,ax
db $66
mov ax,word ptr mé
db $66
imul di
db $66,%0f, Sac,$d0, $10
db $66
add si,ax
db $66
mov ax,word ptr scaly
db 566
imel si
db $66,50f, $ac, $40, $10
db $66
shr ax,10h
mov word ptr yres,ax
{ 21
db $66
mov ax,woerd ptr m7
db $66
imul bx
db $66,30f, sac, 540, $10
db $66
nov si,ax
db 566
mov ax,word ptr m8
db $66
imul ¢x
db $66,%0f, $ac, $d0,510
db 566
add si,ax
db $6€6
mov ax,word ptr m9
db 566
imul di
db $656,$0f, Sac, $d40, 510
db $66
add si,ax
db 566
mov ax,word ptr scalz
db 566 ‘
imul si
db $66,50f, $ac, 540,510
db $66
shr ax,10h
mov word ptr zres,ax
END;
Xtrans:= xres+trx;
ytrans:= yres+try;
ztrans:= zres+trz;
END;

PROCEDURE PROJECTION (x,y,z:longint);
begin
vieweye:=250;
IF 2=-225 THEN Inc(2);
Xp:= (vieweye * x) div (vieweve + z);
Yp:= (vieweye * y) div (vieweye + z);

Zp:= 7 +100;

Xl:= -Xp+i6C ;
yl:= =-¥Yp+100 ;
zl:= &p ;

END;
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PROCEDURE Rotation:;

BEGIN
SinU:«=NormSin(U);
CosU:=NormCos (U) ;
SinV:=NormSin(V)};
CosV:=NormCos (V) ;
SinW:=NormSin{W);
CosW:=NormCos (W)} ;

ASM
{M(1,1) }
db $66
mov ax,word ptr cosv
db $66
imul word ptr cosw
db $66,50f, $ac, $d0,$10 +
db $66
mov word ptr ml,ax
{M(1,2) }
db 566
mov ax,word ptr cosv
db $66

imul word ptr sinw

db $66,$0f, $ac, 540,510
db 566

mov word ptr m2,ax

{ M {1,3) }

db 566

mov ax,word ptr sinv
db $66

neg ax

db $66

mov word ptr m3,ax

{ Temp 1 }

db $66

mov ax,word ptr sinu
db $66

imul word ptr sinv

db $66,$0f, $ac, $d0, 510
db 566

mov bix,ax

{ Temp 2 }

dp $66

mov ax,word ptr cosu
db $66

imul word ptr sinv

db $66,30f, $ac, $d0, 510
db $66

mov €x,ax

{M(2,1)}

db $66

mov ax,word ptr cosw
db $66

imul bx

db $66,$0f, sac, $d0, $10
db $66

mov Si,ax

db $66

mov ax,word ptr cosu
db $66

imul word ptr sinw

db $66,50f, sac, $d0, 510
db $66

sub si,ax
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db $66

mov word ptr m4,si
{M (2,2) }

db $66

mov ax,word ptr sinw
db $66

imul bx

db $66, $0f, Sac, 540,510
db $66

mnov si,ax

db $66

mov ax,word ptr cosu
db $66

imul word ptr cosw

db $66,50f, Sac, $d0, 510
db $66

add si,ax

db $66

mov word ptr m5,si
{ M (2,3) }

db $66

mov ax,word ptr sinu
db $66

imul word ptr cosv

db $66,$0f, sac, $40, 510
db $66

mov word ptr m6,ax

{ M (3,1) }

db s$66

mov ax,word ptr cosw
db $66

imul cx

db $66,$0f, Sac, $40, 510
db $66

mov si,ax

db $66

mov ax,word ptr sinu
db $66 ;

imul word ptr sinw

db $6&, $0f, $ac, 540,310
db $66

add si,ax

db $66

mov word ptr m7,si
{ M (3,2) 1}

db $66

mov ax,word ptr sinw
db 566

imul cx

db $66, $0f, Sac, $d0, 310
db $66

mov si,ax

db $66

mov ax,word ptr sinu
db $66

imul word ptr cosw

db $686,50f, $ac, 840, 51
db $66 :
sub si,ax

db 566
mov word ptr m8,si
{ M (3,3) 1}

db $66
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mov ax,word ptr cosu
- db $66

imul word ptr cosv

db $66,$0f, Sac, 540, $10
db %66

mov word ptr m9,ax

END;
END;

PROCEDURE VertexPositioen;
VAR I:Word;

BEGIN
Rotation;
FCR I:=1 TO NrVertexs DO
BEGIN
TransVertex(Vertex[I,l],Vertex{I,Z],Vertex[I,B]);
PROJECTION (xtrans, ytrans, ztrans};
Dot[I,1):= X1;
Dot[I,2]:= YL:
Dot{I,3]:= ZL;
END;
END;

PROCEDURE FillColorPoly (Count:Word; VAR A,C) ;
VAR Vertex:ARRAY[0..9,0..1] OF Integer ABSOLUTE A;
Color:ARRAY[0..9] OF Byte ABSOLUTE C:
StartVertex, EndVertex, I,Y,DiffY:Word;
CurrLeftVertex,CurrRightVertex,NextLeftVertex,NextRightVertex,
MinY,MaxY,XD,YD,Lx,RX,LX2,RXZ,NextLeftY,NextRightY,YC,
IncLeftColor, IncRightColor:Integer;
LeftColor,RightColor:Integer;
IncLeftX,IncRightX,LeftX,RightX:LongInt;
LC, RC:Byte;
BEGIN
MinY:=Vertex[0,1]:;
MaxY:=Vertex[0,1]:
StartVertex:=0;
EndVertex:=0;
FOR I:=1 TC Count-1 DO
BEGIN
IF Vertex{I,1]<MinY THEN
BEGIN
StartVertex:=1;
MinY:=Vertex[I,1];
END;
IF Vertex([I,1]>MaxY THEN
BEGIN
EndVertex:=I;:
MaxY:=Vertex{I,1]:
END;
END;
DiffY:=Max¥Y-MinY;
NextLeftVertex:=StartVertex;
NextRightVertex:=StartVertex;
NextLeftY:=Vertex[NextLeftVertex, 1];
NextRightY:=Vertex [NextRightVertex,1];
FOR Y:=0 TO DiffY DO
BEGIN
IF Y<>DiffY THEN
BEGIN
IF MinY+Y=NextLeftY THEN
BEGIN
LX2:=32767;
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REPEAT
CurrLeftVertex:=NextLeftVertex:;
NextLeftVertex:=(CurrLeftVertex+Count-1) MOD Count;
¥D:=(Vertex [NextLeftVertex, 0] -

Vertex[CurrLefi{Vertex,0]);
IF Vertex[CurrLeftVertex, 0]<LX2 THEN
LX2:=Vertex[CurrLeftvVertex, 0];
YD:=(Vertex[NextLeftVertex, 1] -
Vertex[CurrLeftVertex, 1]);

UNTIL YD<>0;

LeftColor:=Color[CurrLeftVertex] ;

YC:=Color [NextLeftVertex]-LeftColor:

LeftColor:=LeftColor SHIL 8;

ASM
mov ax, yc
Xchg al,ah
cwd
idiv yd
mov incleftcolor,ax

END;

ASM
dbh $66
Xor ax,ax
mov ax,xd
db 566
shl ax,16
db $66
cwd .
db 566
xor bx,bx
mov bx, yd
db $66
idiv bx
db $66
mov word ptr incleftx,ax

END;

LeftX:=LongInt(Vertex[CurrLeftVertex,0]) SHL 16;

ASM
db $66
mev ax,word ptr incleftx
db $66
sub ax,0000h
dw 0001h
db $e6
sar ax,1l
db $66
sub word ptr leftx,ax

END;

NextLeftY:=Vertex[NextLeftVertex, 1]:

END:
IF Min¥+Y¥=NextRightY THEN
BEGIN

RX2:=-32768;

REPEAT
CurrRightVertex:=NextRightVertex;
NextRightVertex:={CurrRightVertex+1l) MOD Count;
XD:=(Vertex[NextRightVertex, 0]~

Vertex[CurrRightVertex,0]);
IF Vertex{CurrRightVertex, 0]>RX2 THEN
RX2:=Vertex[CurrRightVertex, 0];
YD:={(Vertex[NextRightVertex, 1]-
Vertex{CurrRightVertex,11):;
UNTIL YD<>0;
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RightColor:=Color[CurrRightvVertexi;
YC:=Color[NextRightVertex] -RightColor;
RightColor:=RightColor SHL §;

ASM
mov ax,yc
xchg al,ah
cwd
idiv vyd
mov incrightcolor,ax
END; '
ASM
db $66
XOr aX,ax
mov ax, xd
db $66
shl ax, 16
db $66
cwd
db $66
xor bx,bzx
mov b, yd
db $66
idiv bx
db $66
mov word ptr incrightx,ax
END;
RightX:=LongInt(Vertex[CurrRightVertex,0]) SHL 1&;
ASM
db $66
mov ax,word ptr incrightx
db $66
sub ax,0000h
dw 0001h
db $66
sar ax,1l
db $66
sub word ptr rightx,ax
END;
NextRightY:=Vertex[NextRightVertex, 1] ;
END;
END
ELSE
ASM
db $66
sar word ptr incleftx,1
db 566
sar word ptr incrightx,1
END;
Inc{LeftColor,IncLeftColor);
IF LeftColor<0 THEN LC:=0
ELSE
IF LeftColor>30000 THEN LC:=127
ELSE LC:=LeftColor SHR 7;
Ine(RightColor, IncRightColor) ;
IF RightColor<0 THEN RC:=0
ELSE
IF RightColor>30000 THEN RC:=127
ELSE RC:=RightColor SHR 7:
ASM
db $66
mov ax,word ptr lefty
db 566
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add ax,word ptr incleftx
db $66
mov word ptr leftx,ax
db %66
sar ax,1é
db $66
mov bx,word ptr rightx
db $6¢6
add bx,word ptr incrightx
db $66
mov word ptr rightx,bsx
db $66
sar bx,16
cmp ax,bx
Jng €1
xchg ax,bx
mov dl,lc
xchg dl,rc
Xchg 1lc,dl

@l: mov cx,319
Or ax,ax
jnl @2
XOY ax,ax
or bz,bx
jng @4

@2: cmp bx,cx
jng @3
mov bx,cx
cmp ax,cx
jnl Q@4

@3: mov lx,ax
mov rx,bx
mov dx,miny
add dx, vy
or dx,dx
3l @4
cmop dx, 189
jg 84
push ax
push bx
push dx
mov al,lc
push ax
mov al, rc
push ax
call xcolorline

@4:

END:

END;
END;

FUNCTION GetLight (CbjNr,Nr:Integer) :Integer;
VAR VAX,VAY,VAZ,VBX,VBY,VBZ:Integer;
NX,NY,NZ:LongInt;
P1,P2,P3,P11,P12,P13:Integer;
Id, gl,quadrat:Tnteger;

BEGIN
WITH Objects[ObjNr].Polygon[Nr] bo
BEGIN
Pl:=P[1]};
P2:=P[2];
P3:=F[3]:

Pll:=Dot[Pl,1];
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END;

END;

P12:=Dot{Pl1,2];

P13:=Dot [P1,3]};

VAX:=Dot[P2,1]-P11;
VAY:=Dot[P2,2]-P12;
VAZ:=Dot [P2, 3] -P1i3;
VBX:=Dot{P3,17-F11;
VBY:=Dot[P3,2]-P12;
VBZ:=Dot[P3,3]-P13;
NX:=LongInt (VAY) *VBZ-LongInt (VAZ) *VBY;
NY:=LengInt(VAZ) *VBX-TiongInt (VAX)} *VBZ;
Nz :=LongInt (VAX) *VBY-LongInt (VAY) *VBX;
getlight :=round(63* (NZ/sqrt (NX*NX+NY*NY+NZ*NZ})};

PROCCEDURE DrawPolygon (CbjNr, Nr:Integer);
VAR TI,J,K,Color:Byte;
PX:ARRAY[1..6,1..2] OF Integer:;
CX:ARRAY[1..6} OF Byte;
L,MinX,MaxX,MinY, MaxY:Integer;

BEGIN
WITH Objects[CbhjNr].Polygon[Wr] DO

END;

BEGIN

IF Light<0 THEN exit;
IF Lighted THEN Color:=Light

ELSE Ceolor:=Byte{Nr);

IF PolygonTyp>=3 THEN
BEGIN

END;
END;

MinX:=32767;
MinY:=32767;
MaxX:=-32767;
MaxY:=-32767;
FOR J:= 1 TO PelygonTyp DO
BEGIN
PX[J,1]:=Dot[P{J],1];
PX{J,2] :=Dot[P[J},2]:
IF PX[J,1]1<MinX THEN MinX:=PX[J,1};
IF PX[J,1]>MaxX THEN MaxX:=PX[J,1];
IF PX[J,2]<MinY THEN MinY:=PX[J,2]:
IF PX[J,2]>MaxY THEN MaxY:=PX{J,2]:
if gshading then '
L:=EdgeLight[P[J]] { Gouraud Shading }
else
L:=getlight(objnr,nr}; { Flat Shading }
IF L<0 THEN L:=0
ELSE
EF L>63 THEN L:=63;
CX{J]:=L;
END;
IF (MinX>319) OR (MinY>199) OR (MaxX<0) OR (Maxy<0)
THEN Exit;
FillColorPoly(PolygonTyp,PX,CX);

PROCEDURE SortPolygons (ObjKr,Count:Integer) ;

VAR

I:Word:;

PROCEDURE Sort(L,R:Integer);
VAR I,J,X,Y,XR:Integer;

BEGI

N
WITH Obj
BEGIN

ects[ObjNr] DO
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:=L;
J:=R;
XR:=Polygon[SortedPolygon[ {(L+R) SHR 1}].Faré:;
REPEAT
WHILE Polygon[SortedPolygon{I]}].FarZ>XRE DO Inc(I):
WHILE XR>Polygon{SortedPolygon[Jl].FarZ DO Dec(J):
IF I<=J THEN '
BEGIN
Y:=SortedPolygon[I];
SortedPolygon[I] :=SortedPolygon[J]:
SortedPolygon([J] :=Y;
Inc(I);
Dec(J):
END;
UNTIL I>J;
IF L<J THEN Sort(L,J):
IF L<R THEN Sort{I,R}:
END;
END;
BEGIN
Sort (0, Count-1};
END;

PROCEDURE DrawCObject (Nr:Integer);
VAR I,J:Integer;
BEGIN
WITH Objects[Nx] DO
BEGIN
FOR I:=1 TO NrPolygons DO
BEGIN
SortedPolygonf[I=1}:=I;
WITH Polygon{I] DO
BEGIN
FarZ:=Dot[P[1],3]:
FOR J:=2 TO Polygonfyp DO
IF Dot[P[J],3]<FarZ THEN
FarZ:=Dot[P[J]),3]:;
END;
END;
SortPolygons (Nr,NrPolygons) ;
FOR I:=1 TO NrPolygons DO
DrawPolygon{Nr, SortedPolygon[I-1]):
END;
END;

PROCEDURE LightPolygon (ObjNr ,Nr:Integer) ;
VAR J:Byte;
BEGIN
WITH Objects[ObjNr].Polygon[Nr] DO
BEGIN
Light:=GetLight {ObjNr,Nr);
FOR J:=1 TO PolygonTyp DO
BEGIN
Inc (EdgeLight[P[J]],Light);
Inc (EdgeLightCount [P[J]]};
END;
END:
END;
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PROCEDURE LIGHTOBJECT (Nr:Integer) ;
VAR I:Integer:;
BEGIN
WITH Objects(Nr] DO
FOR I:=1 TO NrPolygons DO LightPolygon(Nr,I};
END;

PROCEDURE LIGHTING {Nr:integer)

Var I : integer:

Begin
FOR I:=1 TO NrVertexs DO
BEGIN

EdgeLight[I]:=0;
EdgeLightCount[I] :=0;
END;
LIGHTOBJECT (Nr) ;
FOR I:=1 TO NxVerfexs DO
EdgeLight[I] :=(EdgeLight[I]+cahya) DIV EdgeLightCount[I];
End;

PROCEDURE Init3D;
BEGIN
NrVertexs:=0;
READOBJECT {fil=edata):
U:=0; V:=1800; =03
TRX:=0; TRY:=0 TRZ:=0;
scaly:=round(scalxyz*pixel);
scaly:=round(scalxyz*pixel);
scalz:=round(scalxyz*pixel);
cahya:=100;
FOR I:=0 TO 900 DO Sinus[I]:=Round(Sin(I/1800%Pi)*65535});
J:=0;
FOR I:=0 TO 40%5 DO
BEGIN
IF (J+1)* (J+1i)=I THEN Inc(J);
SqrtTable([I] :=J;
END;
END;

PROCEDURE StartTimer;
BEGIN dtl:=Ticker; END;

PROCEDURE StopTimer;
BEGIN dt2:=Ticker-dtl; totdt:= dt2/18; {plé6} END;

procedure drawframepolygon(cbijnr,nr:integer);
var i,3,k,x1,x2,vy1l,y2:integer;
begin
with objects[objnr].polygon(nr] do
begin for j:= 1 to polygontyp do
begin x1:= dot(pl[3j],11;:
yl:= dot[p[jl,2];
b:=j; if j=polygontyp then b:=0;
x2:= dot[plb+1]),1];
y2:= dot[p[b+1],2]}:
linewrf (buff~,x1,vl,x2,v2,15);
end;
end;
end;
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procedure drawframeobject (nr:integer);
var i,j :integer:;
begin with objects[nr] do
begin for i :=1 to nrpolygons do
begin drawframepolygon (nr, i) ;end;
end;end;

PROCEDURE OBJECTMOVECONTROLER:
BEGIN
if gerakan = noft true then
begin
FOR I:=1 TO Byte(Timer-LastTimer} DO
BEGIN
if key{77] then dec{trx,1);
if key[75] then inc(trx,1);
if key[72] then inc(try,1):

{ ->
{
{
if key[80] then dec{try,1);: {
{
{

> A

if key[78] then dec(trz,1};

if key{74] then inc{trz,1);

IF Key[16] THEN Inc(U,20); {

IF Key[30] THEN Dec(U,20); {

IF Key{17] THEN Inc(V,20); {
{
{

1+

IF Key([31l] THEN Dec(V,20);

IF Key[18] THEN Inc(W,20);

IF Key[32] THEN Dec(W,20): {
IF Key[22] THEN Inc(scalx, round{0.1*pixel))
IF Key([36] THEN Dec(scalx,round(0.1%*pixel));
IF Key[23] THEN Inc(scaly,round(0.l*pixel}};
)
)
)

o0 u £ .0

Fa

’

IF Key[37! THEN Dec(scaly,round{0.l*pixel)

IF Key{24] THEN Inc{scalz,round (0.1*pixel)

IF Key[38] THEN Dec(scalz, round (0.3*pixel)

IF Key[25] THEN begin
Inc{scalx,round(0.1*pixel));
Inc(scaly,round{0.1*pixel));
Inc({scalz,round(0.1*pixel)):;
end;

IEF Key[39] THEN begin
Dec(scalx,round(0.1*pixel));
Dec(scaly.round(0.1*pixel));
Dec(scalz,round (0.1*pixel));
end;

’
r

END;
end;
if gerakan=true then
begin
:=(U+3620) MOD 3600;
;=(V+3620) MOD 3600;
W:={W+3620) MOD 3600;
trx:=(trx+posneg)sif trx= 90 then posneg:=-1
else if trx= -90 then posneg:=1;
end;
if u>0 then u:=u mod 3600 else u:=(3600-u);
if v>0 then v:=v mod 3600 else vi={3600-v);
if w>0 then w:=w mod 3600 else wi=(3600-w};

if key([46] then inc(cahya,$5); {c}
if key[47] then dec(cahya,5): { v}
END;

procedure qtext (x1,yl:byte;str:string;c,be:byte) ;
begin
textbackground(bc);textcolor(c):gotoxy(xl,yl);
write (str);textbackground (0);

end;

B W R e R
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PROCEDURE TAMPILANMENU;
var chl:char; tamp:array[l..9] of string; pl:integer;
Procedure judul;
begin
gtext (12,21, = ',14,2);
for i:= 0 to 4 do
qtext({12,i+2," ° e
‘.14, 4);
qtext (12,6, ',14,4);
- gtext (25,3, ' PROGRAM DEMO GAMBAR 3 DIMENST ",11,4);
gtext (25,4, Menggunakan Teknik SHADING ',11,4):
qtext (15,25, ' Untuk pilih gunakan tanda panah atas atau bawah .14,1);
qtext (68,25, kelwal[R] ',14,1):qtext(75,25,"'R",30,1);
end;
Procedure kotakmenu;
begin
gtext (20, ¢,° '.14,0);
for 1:= 0 to 11 do
gtext (20,1i+10, " ',14,0);
qtext(20,22,'= ',14,0};
end;
Frocedure menushade;
var mshad:array{l..9] of string:
p2:integer;
Procedure menuperg;
var perg:array[l..S] of string:
p3:integer;
Procedure pilihwarna:;
var pwarna:array[l..9] of string;

pé4:integer;
Begin
pwarnal[l] :=' abu-abu ';
pwarnal[2] :=' merah '
pwarnal[3] =" hijau ':
pwarnaf4] :=' biru ';
pwarnal5] t=' jingga ';
pé:=l;cirscr;judul; kotakmenu;
qtext (20, 13, ° 'L 14,0):
gtext (25,10,' FILE DATA : ",15,0) ;qtext (43,10, filedata, 15, 0);

gtext (25,11, " TEKNIK SHADING : L,15,0);
if gshading=true then gtext (43,11, 'Gouraud ",15,0);

if gshading=false then gtext (43,11, "Flat ',15,0):
qtext (25,12,' Warna Obyek 3D : ',15,0);

gtext (25,14,' pilih warna obyek 3D :',15,0);

gtext (68,25, ,0,0);

repeat

for i:= 1 to 5 do begin gtext (49, i+13,pwarnalil, 15,0) ;end;
qtext (42,12, pwarna([p4],15,0);
gtext(49,p4+13,pwarnalp4],10,6);
chl:= readkey;
¢case chl of
#72 : if (p4>1) then p4:=pé-1:
#80 : if (p4<5) then pd:=pd+1i;
#13 : case p4 of
1: begin occ:=8;0RR:=0;0GG:=0;0BB:=0; end:
2: begin occ:=2;0RR:=0;06G:=0;0BB:=0; end;
3: begin occ:=3;0RR:=0;06G:=0;0BB:~0; end:
4: begin occ:=4;0RR:=0;0GG:=0;0BB:=0; end;
5: begin occ:=3;0RR:=63;0GG:=0;0BB;=0; end;
end;
end;
until chl in [#13]
end;
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Begin {menuperg)

pergfl] :=' Pergerakan acak '

perg([2] :=' Pergerakan manual °*;

p3:=1;

judul; .

qtext (20, 17, ' —mommmm e ',14,8);

atext (30,18, 'Pergerakan Obyek 3D :',15,0);
qtext (68,25, [Klembali ',14,1);:
gtext (70,25, 'K',30,1);
repeat
for i:= 1 to 2 do begin gtext (30,i+18,perg(i],15,9); end:
qtext (30,p3+18,perg[p3!,10,6);
chl:= readkey;
case chl of
#72 : if (p3>L) then p3:=p3-1;

#B80 : if (p3<2) then p3:=p3+1;
#13 : case p3 of
1: begin
gerakan:=true;
if shade=true then pilihwarna:
end;
Z2: begin
gerakan:=false;
if shade=true then pilihwarna;
end;
end;
end;

until chl in {'k',#13] ;

if chil='k" then
begin
{}judul;kotakmenu;qtext(30,11,'Tampilan Obyek 3D :7,15,0);
{lgtext (68,25, [Kjembali ',14,1) ;gtext (70,25, 'K',30,1) ;
chl:=upcase{chl}:
case chl of 'k': menushade;end;
End;

End;

begin {menushad}

mshad[1] :="' Model rangka '
mshad{2]:="' Flat Shading 'y
mshad[3]:=" Gouraud Shading °';
p2:=1;

clrscr;

judul:kotakmenu;qtext(30,11,'Tampilan Obyek 3D :7,15,0);
qtext (68,25, [K]embali ',14,1);
atext (70,25, 'K',30,1);
repeat
for i:= 1 to 3 do begin gtext (30,i+12,mshad{i],15,0); end:
dqtext (30,p2+12,mshad(p2]1,10,6);
chl:= readkey:;
case chl of
#12 : if (p2>1) then p2:=p2-1;
#80 : if (p2<3) then p2:=p2+1;
#13 : case p2 of
1l: begin shade:= false; gshading:=false;menuperqg;end;
2: begin shade:= true; gshading:=false;menuperg:end;
3: begin shade:= true; gshading:=true;menupery:; end;
end; :

If

end;
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until chl in ['k",#13] ;
if chl='%"' then

begin

{}Jjudul; kotakmenu;gtext (25,11, 'File data vang akan digunakan :',15,0);

chl:=upcase(chl);

case ¢hl of 'k':Tampilanmenu;end;
end;end;
Procedure Rubusxyz:begin filedata:='kubus.xyz';scalxyz:=2; menushade;end;
Procedure piramidxyz:begin filedata:='piramid.xyz': scalxyz:=2;menushade; end;
Procedure spheresxzyz;begin filedata:='spheres.xyz'; scalxyz:=2;menushade; end;
Procedure Rodaxyz;begin filedata:="roda.xyz'; scalxyz:=1;menushade; end;
Procedure Pesawatxyz;begin filedata:='pesawat.xyz'; scalxyz:=l:menushade; end;
Procedure Dataxyz;

begin

repeat

{$I-}

gtext (27,20, Masukkan nama file data : ',15,0);
gtext (33,21," ", 15,6);

gotoxy (33, 21); textbackground(6) ;Read (filedata) ; textbackground (0) ;
{$I+}

until IQresult = 0;

IF CH1=#13 THEN FILEDATA:=FILEDATA+' ';

scalxyz:=2;

menushade;

end;

Begin {tampilan menu}
tamp{l] := ' [1] kubus.xyz '

~ ay

tamp{2] := ' [2] piramid.xyz °*

tamp[3] := ' [3] spheres.xyz ';

tamp{4] := ' [4] <roda.xyz ';

tamp[5] := ' {51 pesawat.xyz ';

tamp{6] := ' [6] *.* <filedata vang lain> ';
tamp (7] := ' [7] Design file data sendiri ';
pl := 1;

clrscr;

window(l,1,80,25);
judul;kotakmenu;qtext(25,11,'File data yang akan digunakan :',15,0);
repeat .
for i:= 1 to 7 do begin gtext (26,1412, tamp{il,15,0); end;
qtext{26,pl+12, tamp[pl], 10, 6);
chl:= readkey;
case chl of
#72 : if (pl1>1) then pl:=pi-1:
#80 : if (pi<7?) then pl:=pl+l;
#13 : case pl of
1: kubusxyz;
2: piramidxyz;
:+ spheresxyz;
4: rodaxyz;
3: pesawatxyz;
6: DATAXYZ;
7: begin Des3D:=true; end;
end;
end;
chl:=upcase (chl);
case chl of
11t :kubusxvz;
'27:piramidxyz;
'3':spheresxyz;
'4' irodaxyz;
'5" ipesawatxyz;
'6' :DATAXYZ;
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"7':begin Des3D:=true; end;
'R':begin keluar:=true; end;
end;
until chl in [T1','2°f,'3',%4"', '5*,"6','7",#13,'R"] ;
End;

PROCEDURE TAMPILANAKRHIR;
Begin
repeat

clrscr;

textcolor(7):

if readfile = true then

begin

gotoxy (20, 2) swrite ('Banyaknya looping ', 9:13);

gotoxy (20, 3) ;write('Lamanya waktu : ', totdt:6:2, "detik'):
gotoxy(20,4) ;write ("jumlah looping tiap detik : ¥, (j/totdt}:8:4,'fps’):
end;

if readfile = false then

begin

gtext (35,4, "FILE DATA ',15,0);
agtext (34,5, filedata, 50,0);

gtext (32,6, 'TIDAK DITEMUKAN',15,0);
end;

gtext (10,25, '"Ketik [¥l untuk Ya atau [T] untuk tidak kemudian tekan
[ENTER] 7,14,1):
qtext{20,10, 'Kembali ke menu utama ?([Y]a/{T]idak) ? °*
+15,0) ;readln (back):
until (back ='Y') or (back='y'}) or (back='T') or (back='t'};
End;

Procedure DE3D;

begin

clrscr;

gtext (15,5, 'Jalankan Program DESIGN3D.EXE dari dos prompt',15,0);
gtext (15+17,5, 'DESIGN3D.EXE",30,0);

gtext (12,10, 'Tekan Sembarang Tombol untuk kembali ke menu Utama’, 15,0);
gtext(79,25,7 ',15,G);

readkey;

des:=true;

" end:

BEGIN {PROGRAM UTAMA}

Repeat;

oce:=3;0RR:=63;0GG:=0;0BB:=0; {<<warna Jingga}
occ:=9; {<<warna abu-abu}

Repeat
des3d := false;
TAMPILANMENU;

if des3d= true then De3D;
until des3d =false:
{if des=true then exit;}

if keluar=true then exit;
INIT3D;
if shade then
begin
VGA256X;
OBJECTcolor {OCC, ORR, OGG,OBB} ; SetColor(0,0,0,0) ;
end
else
begin Vga256; getmem(buff, 64000);end;
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StartTimer;

Segment:=$A400; {flip:=false}

SetStart (30000} ;

FOR I:=0 TO 127 DO Key[I]:=FALSE;

GetIntVec (509, Savelnt03);

SetIntVec ($09, ENewInt09) ;

j:=0;posneg:=1;

1f (readfile=true) then

begin

REPEAT
{setcolor(0,30,40,63):}setcolor(0,0,0,0);
LastTimer:=Timer;

if shade then ClearScreen else fillword{buff~,32000,0);

VERTEXPOSITION:

if shade then
begin
LIGHTING(1);
DRAWOBJECT (1) ;
flippage:
end

else
begin
drawframeobject (1)
moveto (buff”,screen”);

end;
OBJECTMOVECONTROLER
setcolor(0,0,0,0);
Cinc(3):
UNTIL Key[28];:{[ENTER]}
end;
if shade=false then freemem (buff,64000) ;
StopTimer;
TEXTMODE;
SetIntVec($09, SaveInt09);
TAMPILANAKHIR:;
until (back='T'} or ({(back='t"):
clrscr;

END.
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{$R_r S_}
{$G+}
Unit VGAgraf;

INTERFACE

Uses Crt,Dos;

Const Screen ; Pointer = Ptr ($A000,0);
pixel = 65536;

Var

segment:word;

LineTablel:ARRAY{0..319] OF Byte:

LineTable2:ARRAY[0..319] OF Byte;

GTable:ARRAY{0..127] OF Word;

Dummy : ARRAY[0..4095] OF Byte;

R,G,B:Byte;

flip:boolean;

procedure VGA256:procedure VGA256X;
procedure textmode;

PROCEDURE SetStart (S:Word);
PROCEDURE VerticalRetrace;
PROCEDURE FlipPage:

PROCEDURE ClearScreen;

PROCEDURE SwitchOff; PROCEDURE SwitchOn; PROCEDURE Unchain;

PROCEDURE SetColor (Nr,R,G,B:Byte); PROCEDURE OBJECTcolor (Col,R,G,B:Byte):

PROCEDURE SetWriteMap{Map:Byte);
PROCEDURE SetWriteMode {M:Byte):
PROCEDURE SetupTable;

Procedure PutPixel (Var PicBuff; X,Y : Integer; Color : Byte);
procedure linewrf (var picbuff;a,b,c,d,col:integer);
Procedure FillWord(Var PicBuff; Size:Word; Code:Byte):

Procedure MoveW(Var Source; Var Dest; Size:Word):;
Procedure MoveTo (Var Source, Destination):;
PROCEDURE XColorLine2({X1,6X2,Y:Word; C1,C2:Byte);

PROCEDURE XCeclorLine (X1,X2,¥:Integer; Cl1,C2:Byte);

Implementation

PROCEDURE SetStart(S:Word) ;

BEGIN
ASM
mov bx,s
mov dx, $3d4
mov al, $c
mov ah,bh
out dx,ax
inc ax
mov ah,bl
out dx,ax
END;
END;
PRCCEDURE VerticalRetrace;
BEGIN
ASM

mov dx, 3dah
@l: in al,dx

test al,s8
jz @1
R2: in al,dx
test al,s
inz @2
END;

END;
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PROCEDURE FlipPage;
BEGIN
IF not Flip THEN
BEGIN Segment:=$A400;3etStart ($0000);END
ELSE
BEGIN Segment:=35A000;SetS5tart (5$4000) ;END;
VerticalRetrace;
Flip:=NOT Flip:;
END;
PROCEDURE ClearsScreen;
VAR Count:Word:
BEGIN
SetWriteMap(15):;
Count:=4000;
ASM
mov ax, segment
MmOV es,ax
xor di,di
mov cx,count
cld
db $66
XOr ax,ax
rep
db $66
stosw
END;
END:
PROCEDURE, VGA256;
BEGIN
ASM
mov ax,513
int %30
END;
END;
PROCEDURE SwitchOff; ASSEMBLER;
ASM
mov dx, $3cd
mov al,l
out dx,al
inc dx
in al,dx
or al,$20
out dx,al
END:;
PROCEDURE SwitchOn; ASSEMBLER;
ASM
mov dx,53c4
mov al,l
out dx,al
inc dx
in al,dx
and al, $df
out dx,al
END;
PROCEDURE Unchain;
BEGIN
PortW[$3C4] :=50604;
PortW([$3D4] :=50014;
PortW[$3D4] :=$E317;
Portw[$3C4] :=50F02;
END;
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PROCEDURE SetColor{Nr,R,G,B:Byte);
BEGIN

Port [$3C8] :=Nr;

Port[$3C9] :=R;

Port[$3C9] :=G;

Port[$3C9] :=B;
END;
PROCEDURE OBJECTcolor(Col,R,G,B:byte);
var i,rr,gq,bb:byte;

Begin

FOR i := 0 to 63 do

begin

if col < 2 then begin rr:=0; gg:=0; bb:=0; end; {Black}
if col = 2 then begin rr:=i; gg:=0; bb:=0; R:=0; end; {Red}

if col = 3 then begin rr:=0; gg:=i; bb:=0; G:=0; end; {Green}
if col = 4 then begin rr:=0; gg:=0; bb:=i; B:=0; end; {Blue}
if col = 5 then begin rr:=0; gg:=i; bb:=i; G:=0;B:=0; end; {Cyan}
if col = 6 then begin rr:=i; gg:=0; bb:=i; R:=0; B:=0; end:; {Magenta}
if col = 7 then begin rr:=i; gg:=i; bb:=0; R:=0;G:=0; end; {Yellow}
if col > 7 then begin rr:=i; gg:=i; bb:=i; R:=0;G:=0;B:=0; end; {Grey}
Setcolor (i, RR+R,GG+G,BB+B) ;

end;

end;

PROCEDURE fetWriteMap (Map:Byte) ;
BEGIN

Portf($3C4]:=2;

Port[$3C5] :=Map;
END;

PROCEDURE SetupTable;

VAR I,J,K:Byte;

BEGIN

FOR K:=0Q TO 3 DO
FOR J:=1 TO 124 DC
FOR I:=0 TO J SHL 1-1 DO
BEGIN
SetWriteMap(l SHL ((I+K) AND 3)):
Mem[SABOQ:K*S$S100C+ (({J+3) SHR 1)*({J+4) SHR 1)+ {I+K) SHR 2]:=
(I SHL 5) DIV J; .
Mem[$ACOG:K*$1000+ ( (J+3) SHR 1)*((J+4) SHR 1)+{I+K) SHR 2}:=
63-((I SHL 5) DIV J);

END:
END;
PROCEDURE SetWriteMode (M:Byte);
BEGIN

Port ($3CE] :=505:
Port [$3CF] :=(Port [$3CF] AND S$FC) OR (M AND 3);
END;
Preocedure VGA256X ;
var i:integer;
begin
FOR I:=0 TO 319 DO LineTablel{I]:=(15 SHL (I AND 3)) AND 15;
For i:= 0 to 319 do LineTable2[I]:={2 SHL (¥ AND 3))-1;
FOR I:=0 TO 127 DO GTable[I]:=({(I+3) SHR 1}*({I+4) SHR 1);
Segment :=$A000;
VGAZ256;
SwitchOff;Unchain;
ClearScreen;
SwitchOn; SetupTable;
FillChar (Dummy, 4096, 0);
end;
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Procedure PutPixel (Var PicBuff; X,Y : Integer;
Asm

Push ds { Push Stack
Les di,PicBuff { Arahkan ES:DI ke PICBUFF
Mov dx,Y { D = Koordinat Y
Mov ax,dx { Ax = Dx
shl dx,1 {
Shl dx, 1 { Dx = bx * 4
Add dx,ax { Dx = Dx + Ax
Shl dsx, 1
Shl dx,1
Shl dx,1
shl dx,1
5hl dx,1
Shl dx, 1 { Dg = bx * 32
2dd dx,X { Dx = Dx + Koordinat X
Add di,dx { Offset = Offset + Dx
Mov al,Color { A1 = Warna titik
Stosb { Alokasi memory layar
Pop ds { Pop Stack
End;

Color : Byte); ASSEMBLER;

et vt e et o

i S e e e

procedure linewrf {var picbuff;a,b,c,d,col:integexr);

Function sgn{a:real) :integer;

BEGIN if a>0 then sgn:=+1;if a<0 then sgn:=-1;if a=0 then sgn:=0;END;

var u,s,v,dlx,dly,d2x,d2y,m,n:real;
i:inteqger;

BEGIN
u:= ¢ - a;
vi=d - b;
dlx:= SGN({u):
dly:= SGN({(v):
d2x:= SGN(u);
d2y:= 0;

m:= ABS(u);
n := ABS(v):
IF NOT (M>N) then
BEGIN
d2x = 0 ;
d2y := SGH(v};
m := ABS(v);
n := ABS(u);
END;
s t= INT(m / 2):
FOR i := 0 TO round{m) DO
BEGIN

if (a>»0) and (a<319) and (b>0) and (b<19%}) then

putpixel (picbuff,a,b,col);
s 1= 5 4+ n;
IF not {s<m) THEN

BEGEN
s 1= 5 - m;
a:= a +round(dlx);
b := b + round({diy):
END
ELSE
BEGIN
a 1= a + round({d2x);
b := b + round(d2y):
END;

END;:
END;
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Procedure FillWord({Var PicBuff; Size:Word; Code:Byte); ASSEMBLER;
Asm

Push ds { Push Stack }
Les di,PicBuff { Brahkan ES:DI ke PicBuff }
Mov Cx,Size { Counter sebesar Size }
Mov al,Code { Al = Warna }
Mov ah,Code { Ah = Warna 1
Rep StosW { Isi ES:DI dengan Warna 1
Pop ds { Pop Stack }
End; :

Procedure MoveW(Var Source; Var Dest; Size:Word); ASSEMBLER;
Asm
Push ds
Les di,Dest
Lds si,Source
Mov Cx,Size

Push Stack

Arahkan ES:DI ke Dest
Arahkan DS:S8I ke Source
Counter Cx sebesar Size

e e e )
e S e vt

Rep MovsW Pindahkan DS5:SI ke ES:DI
Pop ds Pop Stack
End;

Procedure MoveTo (Var Source, Destination);
Begin MoveW (Source,Destination,32000); End;

PROCEDURE TextMode; ASSEMBLER;
ASM

mov ax,3

int 10h
END;

PROCEDURE XColorLine2 (X1 ,X2,Y:Word; Cl,C2:Byte};
BEGIN
ASM
mev ax, segment
nov es,ax
mov ax,y
xchg al,ah
mov di,ax
shr ax,2
add di,ax
shr di,2
mov dx, 3céh
mov al,2
out dx,al
inc dx
cld
mov bx,xl
mov al,byte ptr [bx+offset linetablel]
mov si,x2
mov ah,byte ptr [si+offset linetable2]
shr bx, 2
shr si,2
mov cX,si
sub cx,bx
jexz @1
dec cx
add di,bx
mov bh,ah
out dx,al
nov al,cl
shr al,1
stosb
jexz @4
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mov al,0fh
out dx,al
push bx
Xor dx,dx
mov al,0
mov ah,c2
sub ah,cl
" sbb dx,0
idiv cx
mov si,ax
mov dh,cl
mov dl,0
shr cx,1
jnc @2
add dx,si
mov ax,dx
shr ax, %
stosb
jexz @5
@2: add dx,si
mov bx,dx
shr bx,1
add dx,si
mov ax,dx
shr ax,1
mov al,bh
stosw
loop @2
@5: pop bx
@4: mov al,bh
mov dx, 3c5h
cut dx,al
mov al,c?
: shr al,l
i stosb
; jmp €3
@1l: add di,bx
and al,ah
out dx,al
mov al,cl
add al,c2
rcr al,l
; shr al,l
i stosb
ﬁ @3:
; END;
END;

. PROCEDURE XColorLine(X1,X2,Y:Integer; Cl,C2:Byte):
VAR XD,CD,AdrSI,AdrDI:Word;
I,D,LineStart, StartByte,WhichMap,Mapl,Map2,X10fs, XCount :Byte;
BEGIN
XD:=X2-X1:
CD:=Abs (C2-Cl)} SHL 1;
IF XD>=CD THEN
BEGIN
X¥ColorlineZ (X1,X2,Y,CLl,C2);
Exit:
END;
IF XD=0 THEN Exit:
ASM
mov ax,xd
inc ax
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xchg al,ah
xor dx,dx
div cd
inc ax
shr ax,1
mov d,al
END;
IF D>=125 THEN
BEGIN
XColorLine2 (X1,X2,Y,C1,C2);
Exit;
END;
IF C1>C2 THEN
BEGIN
AdrsI:=$4000;
LineStart:=(D*(127-Cl}) SHR 6;

END
ELSE
BEGIN
AdrsSI:=0;
LineStart:=(D*C1l) SHR &:
END;

X10fs:=X1 AND 3;

WhichMap:=(X10fs- (LineStart AND 3)) AND 3;
XCount:=(XD+X10fs) SHR 2-1;
StartByte:={(LineS8tart+WhichMap) SHR 2;
AdrDI:=Y*80+X1 SHR 2;

Inc{AdrSI,WhichMap SHL 12+GTable[D]+StartByte);

Mapl:=(15 SHL X10fs) AND 15:
Map2:=2 SHL (X2 AND 3)-1;
SetWriteMode (1) ;
IEF XCount=255 THEN
BEGIN
ASM
push ds
cld
mov si,adrsi
mov di,adrdi
mov al,2
mov ah,mapl
and ah,map2
mov dx, 3cédh
out dx,ax
mov ax, segment
mov es,ax
mov ax, $agoc
mov ds,ax
movsb
pop ds
END;
SetWriteMode (0)
Bxit;
END;
ASM
push ds
cld
mov dx, 3cdh
mov al,2
out dx,al
inc dx
mov al,mapl
out dx,al
mov si,adrsi
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mov di,adrdi
mov cl,xcount
mov ch, 0
mov bx, segment
mov es,bx
mov bx, $a800
mov ds,bx
movsh
jexz @1
mov al, 15
out dx,al
rep movsb { <= 0.25 instructions/pixel }
81l: mov al,map2?
out dx,al
movsh
pop ds
END;
SetWriteMode {Q) ;
END;

end.
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{5G+}
{$R—, 5-1
PROGRAM Design_gambar3d;

USES
Crt, Dos, graph, vgatext;

CONST
MaxVertexs=700;
MaxPolygons=1200;
MaxObjects=1;
MaxPolygonCount=6;
pixel = 65536;

TYPE

PolygonTyp=RECORD
P:ARRAY[1..MaxPolygonCountl] OF Word;
PolygonTyp:Byte;
Light, FarZ:Integer;

END;

ObjectTyp=RECORD
NrPolygons :Word:
Polygon:ARRAY [1. .MaxPolygons] OF PolygonTyp;

END;

VAR
Maxpolco:array[l..6] of integer;
mm, mpe, polycount, tplc, PCo, Pdumm: integer:;
vertexcount, jmlpoly, tambahpoly:integer;
lanjutpoly:boolean;
¥N,hasilchar:integer;
designfile:text;
isi:string:; {untuk masukin data ke file}
chl:char;obyek3d:string;
masukl,masuk2,masuk3, masuk4,masuk5, keluarprog:hoclean:
readfile:boelean:;
scalxyz:real;
ScalX, ScalY, ScalZ, xtrans, ytrans, ztrans, trx, try, trz,
$inU,CosU, SinV,CosV,SinW, CosW,
M1,M2,M3,M4,M5,M6,M7,M8,M2,X,Y,2,
Xp,Yp, zp,vieweye,xl,yl,zl:longint;
Vertex:ARRAY [1..MaxVertexs,1l..3] OF LongInt;
Dot :ARRAY[1. .MaxVertexs,1l..3] OF Integer;
Objects:ARRAY[1l..MaxObjects] OF ObjectTyp:
NrVertexs,ObjectCount:Integer;
Sinus:ARRAY[0..900] OF LongInt:
I,J:Word;
U,V,W,XRes,YRes, ZRes;Integer;
B:byte;
drivG,ModeG: integer:

FUNCTION NormSin (W:Integer) :LongInt;
BEGIN
IF W>1800 THEN
IF W>2700 THEN
NormSin:=-Sinus{3600-W]
ELSE NormSin:=-Sinus[W-1800]
ELSE
IF W>%00 THEN NormSin:=Sinus[1800-W]
ELSE NormSin:=Sinus[W]:
END;
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FUNCTION NormCos (W:Integer) :LongInt;
BEGIN
IF W>1800 THEN
IF W>2700 THEN
NormCos :=Sinus {W-2700} .
ELSE NormCos:=-Sinus[2700-W]
ELSE
IF W>500 THEN NormCos:=-5inus[W-3001
ELSE NormCos:=Sinus[500-W]:;

END;

PROCEDURE ReadCbject{FileName:String) ;

VAR ObjectFile:Text;
I,0bjectNr,CoordOfs:Integer:;
Command, DummyStr:String;:
R:Real;

PROCEDURE ReadNextLine;

BEGIN

WHILE NOT Eof (ObjectFile) AND ECLn{ObjectFile) DO readLn(ObjectFile):

END;
PROCEDURE Upper (VAR S:String):;
VAR TI:Byte;
BEGIN
FOR I:=1 TO Length(3) DO
S{I]:=UpCase{S[1]);
END;
PROCEDURE ExecCommand ;
PROCEDURE ExecObjectCommand;
PROCEDURE ReadVertices;
BEGIN
WHILE NOT EOLn{Objectfile) DO
BEGIN
Inc (NrVertexs):
Read (ObjectFile,R);
Vertex{NrVertexs,l] :=round (R*pixel);
Read (ObjectFile,R);
Vertex[NrVertexs, 2] :=round{R*pixel);
Read (ObjectFile,R);
Vertex [NrVertexs, 3] :=round (R*pixel};
ReadLn {ObjectFile);
END;
END;
PROCEDURE ReadPolygons;
BEGIN
WITH Objects[ObjectCount] DO
BEGIN
NrPolygons:=0;
WHILE NOT EOLn{ObjectFile) DO
BEGIN
Inc (NrPolygons} :
WITH Polygon[NrPolygons] DO
BEGIN
PolygonTyp:=0;
WHILE NOT EOCLn{ObjectFile) DO
BEGIN
Inc(PolygonTyp) ;
Read (ObjectFile, P[PolygonTyp]l);
Inc(P[PolygonTyp] ,CoordOfs) ;
END;
ReadLn(ObjectFile) ;
END;
END;
END; END;
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BEGIN
IF Command='VERTEX LIST:' THEN
BEGIN
ReadNextLine;
ReadVertices;
END
ELSE
TF Command='POLYGON LIST:' THEN
BEGIN
ReadNextLine;
ReadPolygons;
END;
END;
BEGIN
IF Command='OBJECT:' THEN
BEGIN
Inc(ObjectCount);
CoordOfs:=NrVertexs;
ReadLn (ObjectFile, DummyStr) ;
obyek3d:=dummystr;
REPEAT
ReadNextLine;
Read (ObjectFile,Command} ;
Upper (Command) ;
ExecCbjectCommand ;
UNTIL Command="'OBJEND®';
END;
END;
BEGIN
ObjectCount :=0;
{$I-}

Assign{ObjectFile, FileName) ;

Reset {ChjectFile}:;
{5I-)

if ioresult <> 0 then begin readfile:=false;exit;end;

readfile:=true;

WHILE NOT Eof(ObjectFile} DO

BEGIN
ReadNextlLine;

ReadLn(ObjectFile, Command) ;

Upper {Command) ;
ExecCommand;
END;
Close (ObjectFile);
END;

PRCCEDURE TransVertex (X,

BEGIN
ASM

db $66
mov bx,word ptr
db $66
mov cx,word ptr
db 566
mov di,word ptr
{ X1}
db 366
mov ax,word ptr
db $66
imul bx

Y,Z:Longlnt) ;

ml

db $66, $0f, $ac, $d0, 510 { SHRD EAX,EDX,10h }
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db 566

mov si,ax

db $66

mov ax,word ptr m2

db $66

imul cx

db $66,$%0f, %ac, $d0,510
db 566

add si,ax

db $66

mov ax,word ptr m3

db $66

imul di

db $66,5$0f, $ac, $40, 510
db 566

add si,ax

db $66

mov ax,word ptr scalx
db $66

imal si

db $66,50f, $ac, $d40, 310
db $66

shr ax,i0h

mov word ptr xres,ax

{ Y1

db $66

mov ax,word ptr mé

db $66

imul bx

db $66,350f, $ac, $d0, 5§10
db $66

mov si,ax

db $66

mov ax,word ptr mb

db $66

imul cx

db $66, $0f, $ac, $40,510
db 566

add si,ax

db 566

mov ax,word ptr mé

db $66

imul di

db $66,50f, $ac, $d0, $10
db $66

add si,ax

db $66

mov ax,word ptr scaly
db $66

imul si

db $66,50f, sac, $d0, 810
db 566

shr ax,10h

mov word ptr yres,ax

{ 21

db 566

mov ax,word ptr m7

db 566

imul bx

db $66,$0f, $ac, $d0, 510
db $66

mev si,ax

db 566

SHRD

SHRD

SHRD

SHRD

SHRD

SHRD

SHRD

SHRD

E2X,EDX, 10h

EBX,EDX, 10h

EAX,EDX, 10h

EBEAX, EDX, 10h

EAX,EDX,1Ch

ERX,EDX, 10h

EAX,EDX,IOh

EAX,EDX, 10h
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END;

PROCEDURE PROJECTION (x,v,z:longint) ;

mov ax,word ptr m8

db $66

imul cx

dkb $66,%0f, Sac, $40,510

db $66

add si,ax

db $606

mov ax,word ptr mS

db $66

imul di

db $66,$0f, Sac, $d0, 510

db $66

add si,ax

db 3566

mov ax,word ptr scalz

db $66

imul si

db 366,50f, Sac,$d0,510

db $66

shr ax,l0h

mov word ptr zres,ax
END;
xtrans:= xXres+trx;
ytrans:= yres+try;
ztrans:= zres+trz;

{ SHRD EAX,EDX,10h }

{ SHRD EAX,EDX,10h }

{ SHRD EAX,EDX,10h }

begin
vieweye:=250;
IF Z=-225 THEN Inc(Z);
Xp:= (vieweye * x) div (vieweye + z};
Yp:= (vieweye * y) div (vieweye + z);
Zp:= Z +100;
Xl:= -Xp+1i60 ;
yl:= -Yp+10Q ;
zl:= Zp ;
END;

PROCEDURE Rotation;
BEGIN

SinU:=Norm3in(U}:
CosU:=NormCos (U) ;
SinvV:=NormSin (V}:
CosVi=NormCos (V) ;
SinW:=NormSin (W};:
CosW:=NormCos (W) ;
ASM

{M (1,1} }

db $66

mov ax,word ptr cosv

db $66

imul word ptr cosw

db $66,5%0f, Sac, $40,$10

db $66

mov word ptr mi,ax
{M(1,2) })

db $66

nov ax,word ptr cosv
db 566

imul word ptr sinw
db $66, 501, Sac, $d0, 510
db $66

{ SHRD EAX,EDX,1Ch }

{ SHRD EAX,EDX,10h }
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mov word ptr m2,ax

M (1,3) 1}

db 566

mov ax,word ptr sinv
db $66

neg ax

db 566

mov word ptr m3,ax

{ Femp 1 }

db $66

mov ax,word ptr sinu
db $66

imul word ptr sinv

db $66,5$0f, Sac, $d40, 510
db $66

mov bx,ax

{ Temp 2 }

db $66

mov ax,word ptr cosu
db $66

imul word ptr sinv

db 566, 50f, Sac, $d0,510
db $€6

MmOV CX,ax

{ M (2,1 }

db $66

mov ax,word ptr cosw
db $66

imul bx

db $66,50f, $ac, $40, 510
db $66

mov si,ax

db $66

mov ax,word ptr cosu
db $66

imul word ptr sinw

db $66,50f, sac, $d0, 510
db $66

sub si,ax

db 566

mov word ptr m4,si
{ M (2,2) 1}

db $66

mov ax,word ptr sinw
db $66

imul bx

db $66, $0f, Sac, $d0,$10
db 566

mov si,ax

db $66

mov ax,word ptr cosu
db $66

imul word ptr cosw

db $66,$0f, Sac, $d0,510
db $66

add si,ax

db $66

mov word ptr m5,si
{M (2,3) 1

db $66

mov ax,word ptr sinu
db $66
imul word ptr cosv

SHRD EAX,EDX,10h }

SHRD EAX,EDX,10h }

SHRD EAX,EDX,10h }

SHRD EAX,EDX,10h }

{ SHRD ERX,EDX,10h }

{ SHRD EAX,EDX,10h }
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END;
END;

db $66,$0f, Sac, $d0, $10
db $66

mov word ptr mé,ax
{M(3,1)}

db $66

mov ax,word ptr cosw
db $66

imul cx

db $66, $0£, $ac, 540,510
db 566 ’
mov si,ax

db 566

mov ax,word ptr sinu
db $66

imul word ptr sinw

db $66,50f, $ac,$40,510
db $66

add si,ax

db 566

mov word ptr m7,si

{ M (3,2} }

db $66

mov ax,word ptr sinw
db $6€¢

imul cx

db $66, $0F, $ac, $d0, 510
db $66

mov si,ax

db $66

mov ax,word ptr sinu
db $66

imul word ptr cosw

db $66,%0f, $ac, $d0, $10
db $66

sub si,ax

db $6%

mov word ptr mg,si

{ M (3,31

db $66

mov ax,word ptr cosu
db $66

imul word ptr cosv

db $66,350f, $ac, $d0, 5810
db $66

nov word ptr m9,ax

{ SHRD EAX,EDX,10h }

{ SHRD EBX,EDX,10h }

{ SHRD EAX,EDX,1Ch }

{ SHRD EAX,EDX,10h 1}

{ SHRD EAX,EDX,10h }

{ SHRD ERX,EDX,10h }

PROCEDURE VertexPosition:;
VAR I:Word;

BEGIN

Rotation:;

FOR

I:=1 TO NrVertexs DO

BEGIN

END;
END;

TransVertex (Vertex([I,1l],Vertex|[I,2],Vertex[I,3]);
PROJECTION (Xtrans,ytrans, ztrans);

Dot[I,1]):= X1;

Dot[I,2]:= ¥YL;

Dot [I,3]:= ZL;
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PROCEDURE Init3D;

BEGIN
DrivG:=vga;ModeG:=VGAhi;
initgraph(DrivG, ModeG,"' ');
Nrvertexs:=0;scalxyz:=2;
U:=0; V:=1800; W:=0;
TRX:=0; TRY:=0 ; TRZ:=0;

FOR I:=0 TO 900 DO Sinus[I]:=Round(Sin(I/1800*Pi)*65535);
END;

procedure drawframepolygon {obinr,nr:integer);
var i,j,k,x1,x2,yl,y2:integer;
begin
with objects[objnr] .polygon[nr] do
begin for j:= 1 to polygontyp do
begin xl:= dot{p{jl,1]:
yl:= dot[p{jl,2}:
b:=1; if j=polygontyp then b:=0;
X2:= dot{p[b+1],1}:
y2:= dot[p[b+1],2];
linedes (layarx(xi),lavarY{yl),layarX(x2),
LayarY (y2),14,true); {VGAHI}

letakvertex( lavarX(xil), LayarY(yl),
14, strig(pl(jl),14;:

end;
end;end;

procedure drawframeobject(nr:integer):;
var 1i,]J :integer;
begin with objects[nr] do
begin for i :=1 to nrpolygons do
begin drawframepolygon(nr,i):;end;
end: ’
end;

Procedure tamphints:;

begin
setcolox (1)
rectangle (10,410,430, 480) ;
setfillstyle(l, red):;
floodfill (i5,430,1);
setcolox (15);

end;

Procedure Tampdesign;
begin
kotak{1ll,3,426,15,green,green) ;
kotak (435,3,630,15,green,green);
tamphints;
rectangle (LayarX (1) ,LayarY (1) ,LayarX (320), LayarY (200));

linedes {layarX (160} ,layarY{0),layarX(160),LayarY (200),1,true);
linedes (layarX(0),layarY (100),layarX(320),LayarY (100),1, true);

setfillstyle(4,15);
textVGA (120, 5, "Design Gambar Obyek 3 Dimensi®,0}:
rectangle(435,16,630,475);

end;
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Procedure tampcharpoli;
Procedure hintsl (col:byte):;

begin
tamphints;
textVGA (20,415, 'masukkan jumlah vertex pada poligon vang',col);
textVGA(20,425," akan dibuat',col):

textVGA (20,435, 'Misal ketik angka 3 kemudian tekan enter!',col);
end;
begin
hintsl(3)-;
textVGa (100,320, "UNTUK PEMBUATAN POLIGON [ ] : ',15);
textVGA(100+8%25,320, strig(tambahpoly},14);
textVGA (100, 340, 'Jumlah vertex pada poligon {(3-6): ',1%);
textVGA (100+8*%27,340,strig (tambahpoly},14);
repeat
backchar (380, 340,1,1) ;polycount:=sinput (380,340,1,6,1,polycount) ;
until (polycount>2)and (polycount<7);
hintsl (red):;
end;

Procedure tampchartambvert;

Procedure hints2 (col:byte):;

begin
tamphints;
textVGA (20,415, 'Untuk membuat poligon berikutnya usahakan',cel}:
CexXtVGA (20,425, 'menggunakan 2 buah vertex yang telah dibuat',col):
textVGA (20,435, 'pada poligon sebelumnya !',col);?
textVGA (20, 445, 'Jika anda ingin membuat poligon dengan 4 vertex',col);
textVGA (20,455, 'berarti anda membutuhkan 2 vertex lagi.',col);
textVGA (20, 465, 'Masukkan jumlah tambahan vertex kemudian tekan

enter!', col);

end;

begin
hints2(3);
textVGA (100,360, 'Butuh berapa tambahan vertex (i-4)?: ',15);
repeat
backchar {100+37%8,360,1,1) ;tplc:=sinput (100+37%8,360,0,4,%,tplc);
until (tplc>=0)and(tplc<5);
polycount:=tplc;
textVGA (100,360, 'Butuh berapa tambahan vertex (1-4)2: ',0):
backchar (100+37+8,360,1,0}
hints2 (red):

end;

Procedure Tampcharvert;
Procedure Hints3(col:byte);
begin
tamphints;
textVGA (20, 415, '"Masukkan koordinat vertex ke-n. ',col):;
textVGA (20,425, 'Misal nilai koordinat vertex untuk x = 10.7,col);
textVGA (20,435, 'Ketik angka 10 kemudian tékan enter ! ',col);
textVGA (20,445, 'Untuk nilai korrdinat y dan z caranya sama.',col};
textVGA (20, 455, 'Setiap vertex pada satu poligon adalahsebidang.’,col};
textVGA (20,465, "Hati-hati dalam memberikan nilai koordinat
vertex.',col);
end;
Begin
hints3(3});
textVGA(10048+18,360,strig (i), 14};
textVGA (100, 360, 'koordinat vertex [ J1(x,v,z): ',15};
textVGA(100+8%10,380,'x = ',15);
textVGA{Li00+8*20,380,'y = ",15);
textVGA(100+8*%30,380, 'z .15y

B
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repeat
backchar (100+8*15,380,3,1);
vertex([i,1] :=sinput{100+8+*15,380,-99,999,3,vertex{i,11);
until (vertex[i,l]>-51)and(vertex([i,1]<51);
repeat
backchar (100+8*25,380,3,1);
vertex([i,2]:=sinput (100+8*25,380,-99,999,3,vertex[i,2]);:
until (vertex{i,2]>-51)and({vertex([i,2]<51);
repeat
backchar (100+8*35,380,3,1);
vertex([i,3):=sinput{100+8*35,380,-99,999,3,vertex[i,3]):
until (vertex[i,3]>-51}and(vertex([i,3]<51):
textVGA (440,20, "Koordinat Vertex ke— :',14});
textVGA (440,30+10% (i), ' ={ , , Y'.15);
textVGA (440+8*1,30+10*1i,strig(i),15);
textVGA (440+8*7,30+10%1,strig(vertex([i,1])},15);
textVGA (44048%12,30+10*%i,strig(vertex([i,2]),15);:
textVGA (440+8*17,30+10%i,strig({vertexf[i,3]),15);
textVGA (100+8*18, 360, strig(i},0j;
textVGA (100,360, 'koordinat vertex [ 1(x,vy,2): ', 0);
textVGA(100+8*10,380,'x = ',0); textVGA(100+8*20,380,'y = ',0);
textVGA{(100+8%30,380,'z = ',0);
backchar (100+8+*15,380,3,0); backchar{100+8%*25,380,3,0):
backchar (100+8%35,380,3,0):
hints3(red): '

end;

PROCEDURE TAMPCHARHUBVERT;
BEGIN
tamphints;
textVGA (20,415, 'Hubungkan vertex-vertex sehingga membentuk poligon ', 3);
textVGA (20,425, 'vang diinginkan',3);
textVGA (20,435, "Vertex-vertex pada poligon dihubungkan ',3);
textVGA (20,445, 'searah dengan jarum jam ,7,3);
textVGA (20,455, "Setelah ketik nomor vertex kemudian tekan enter ',3);
textvga (100, 360, "menghubungkan vertex :',15);

for i:=1 to MPC do
begin
repeat

backchar (10+8*10+8*4*i,380,3,1):
maxpolco[i] :=sinput (10+8*10+8*4+*i,380,0,700, 3, maxpolco[i]};
until (maxpolco[i]>0)and{maxpolce{il<=pco+polycount):
mm:=maxpolcol[i]:
end;
end;

Procedure TampGMB;

begin

textvVGA (60,320, 'Sumbu X berputar = derajat',15):;
textVGA (60+19*%8,320,strig(round (u/10}),15);

textVGA (60,330, 'Sumbu vy berputar = derajat’,15);
textVGA (60+19*%8, 330, strig(round ( {v-1800) /10%~1)},15);
textVGA (60,340, 'Sumbu z berputar = derajat’,15);
textVGA (60+19*%8,340,strig (round (w/10)),15);
tamphints;

textVGA (20,415, 'Tekan Panah atas,bawah, kanan,kiri ',3}):
textVGA (20,425, 'untuk memutar obyek rangka',3):

textVGA(20,435, "Tekan Esc/Enter untuk keluar/melanjutkan',3);
end;
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Procedure Tampil¥N (col:word) ;
begin

textvga (10,430, ' Ingin Buat Poligon lagi [Y/T} ? ',col);

textvga (10,450, ' Ketik [Y] untuk Ya atau [T] untuk tidak.',col}:
textvga (10,460, ' Setelah ketik [Y¥] atau [T] jangan tekan Enter. ',col};
backchar (10+8*33,430,1,1);

chl:=readkey:

if (chl ='y")or (chl='Y'} or (chl="t')or {chi='T') then

begin textvga (10+8%*33,430,chl,col) ;delay(700) ;end;

end; :

Procedure TAMPILVERTEXBOXKANAN:

Begin
for i:= 1 to nrvertexs do
begin
textVGA (440,20, "koordinat Vertex ke- :',14);
textVGA(440,30+10*{i), " =( ’ , y',15);

textVGA (440+8+*1,30+10*i,strig(i),15);
textVGA {440+8*7,30+10*L,strig (round{vertex([i, 1} /pixel)}, 19} ;
textVGA (440+8*12,30+10%1i,strig(round{vertex([i, 2] /pixel)), 15);
textVGA (440+8%17,30+10%1,strig (round{vertex[i,3]/pixel}),15}:
end;
end;

Procedure tampilpolibox;

begin
textVGA (440,20, "Poligon :',14);
with objectsfl] do

begin
for j:= 1 to Nrpolygons do
begin
with polygon[j] do
begin
for i:=1 to polygontyp do
textVGA(260+8*3*%i, 40+10*]j, strig{round(piil}),14):
end;end;end;
end;

PROCEDURE BUATPOLIGON (lanjutpoly:boolean) ;

Begin
INIT3D;
if lanjutpoly= true then
begin
Readobject ('des.xyz");
TAMPILVERTEXBOXKANAN;
vertexposition:
drawframeobject (1) ;
for i := 1 to nrvertexs do
begin

vertex[i,1l] := (round(vertex[i,1]/pixel))};:
vertex[i,2] := (round(vertex[i,2]/pixel)};
vertex[i,3] := (round(vertex[i,3)/pixel)):
end;
end;
Assign(designFile, 'des.xyz'};
rewrite (designfile);
writeln{designfile, "object:");
writeln(designfile, '3DOBJECT ') ;
writeln(designfile);
writeln(designfile, 'vertex list:");
if lanjutpoly=true then
begin
for i:= 1 to pdumm do
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writeln(designfile,vertex(i,1]," °',
vertex[i,2]," ',vertex[i,3i):
end;
TAMPDESIGN;
TAMPCHARPOLI ;

i MEC:=polycount;
if lanjutpoly= false then polycount:=polycount;
if lanjutpoly= true then TAMPCHARTAMBVERT:
pcor=pdumm;
Pdumm : =pdumm+polycount;
for i:= 1+Pco to Pcotpolycount do
begin
TAMPCHARVERT;
writeln(designfile,vertex([i,1]," T,
vertexfi,2],"' ',vertex[i,3]):

vertex([i, 1] :=round(vertex([i,l] *pixel):
vertex([i,2]:=round(vertex[i, 2] *pixel};
vertex[i, 3] :=round (vertex(i,3]*pixel);

scalx:=round(scalxyz*pixel);
scaly:=round (scalxyz*pixel};
scalz:=round{scalxyz*pixel};

ROTATION;
TransVertex(Vertex([I,1l],Vertex([I,2],Vertex([1,3]}:
PROJECTION {xtrans,ytrans,ztrans):;
Dot[I,1]:= X1;Dot[I,2]:= YL;Dot[I,3]:= ZL;
if (lavarx(dot[i,l)) < layarx{320))

and (layarx(dot([i,2]) > layary(l)}

then

letakvertex( layarX(dot[i,l])), Layar¥{dot(i,b2]),
14, strig(i},14):
end;
TAMPCHARHUBVERT;
writeln{designfile);writeln{designfile, ‘polygon list:");
if lanjutpoly = true then

begin
with objects[1] do
begin
for j:= 1 to tambahpoly-1 do
begin
with polygon(j] do
begin
for i:=1 to polygontyp do
write{designfile,p(i]:4):
end;
* writeln{designfile);
endrend;end;

for i:=1 to MPC do
write (designfile,maxpolco(i]:3):;
writeln({designfile) writeln{designfile);
writeln(designfile, 'objend');
close(designfile);

end;
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Procedure LIHATGAMBAR3D;
begin
INIT3D;
readobject('des.xyz");
scalx:=round{scalxyz*pixel);
scaly:=round{scalxyz*pixel);
scalz:=round (scalxyz*pixel):
repeat
tampdesign;
tampgmb;
tampilpolibox;
vertexposition;
drawframeobject (1};
chl:=readkey;

if chl in [#80] then inc(u,20):;if c<hl in [#72] then dec(u,20);
if chl in [#7%] then inc(v,20);if chil in [#77] then dec(v,20);

if u>0 then u:=u mod 3600 else u:=0;
cleardevice;
UNTIL chl in [#27,#131;({[#27]:{[Esc]}
END;

{PRCGRAM UTAMA}
BEGIN
tambahpoly:=1;pco:=0;pdumm:=0;
REPEAT
if tambahpoly=1l then BUATPOLIGON{false);
if tambahpoly>1 then begin lanjutpeoly:=true;
BUATPCLIGON (true) ;end;
LIHATGAMBAR3D;
tambahpoly:=tambahpoly+1;
tampdesign;
tampilvertexboxkanan:
vertexposition;
drawframecobject (1);
repeat.
tampil¥YN(15);
until (chi in['t"','T’,'y',"'Y"]);
UNTIL (chl in ["t','T']):
textmode (lastmode) ;

writeln({'polycount = ';pol§count):
writeln{'hasilchar = ',hasilchar);
readln;

END.
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{5G+1]
{SR_r S-}
Unit VGAtext;

INTERFACE
USES Crt,Dos,graph;

var bibyte;chl:char:

procedure textVGA(xl,vl:integer;str:string;c:byte};
Function Strig(Nb:Integer) : String;

Function Inputstrl(X,Y:Integer) : String:

Function Sinput{x,y,min,max,strn,last_val:integer):Integer;
Procedure backchar(x,y:integer;nchar:byte;c:word);

Procedure LetakVertex(X,y:integer;cvert:word;hurup:string;cfont:word):

procedure linedes(a,b,c,d,col:integer;drawframe:boolean):
Function LayarX(nilaiX:integer) :integex;

Function LayarY(nilaiY:integer) :integer;

Procedure kotak(xl,yl,x2,v2,cgrs,cisi:integer):

IMPLEMENTATION

Procedure kotak(xl,vyl,x2,y2,cgrs,cisi:integer);
begin

setcolox (cyrs);

rectangle (x1,vyl,x2,v2);

setfillstyle(l,cisi):

floodfill {x1+5,y1+5,cgrs):

setcolor{15):
end;

Function LayarX(nilaiX:integer) :integer;
Var BesarX:real;
Begin
besar¥X:=1.3;
LayarX:=(Round(besarX*nilaiX)+10);
end;

Function LayarY¥(nilaiY:integer) :integer;
Var BesarY:real;
Begin
besarY:=1.4;
LayarY:={Round{besarY¥*nilai¥Y}+15};
end;

Procedure backchar (x,y:integer;nchar:byte;c:word);
var i,Jj,x2:integer;
begin
if nchar=1 then x2:=8-1;if nchar=2 then x2:=(8+*2)-1;
if nchar=3 then x2:=({8*3)-1;if nchar=4 then x2:=(8%4)-1;
for i:= x-2 to x+x2+1 do
begin for j:= y-2 to y+6+2 do putpixel (i,j,c):end;

end;

procedure textVGA(xl,vl:integer;str:string:;c:byte):;
begin

setcolor{c);

ounttextxy (x1, vl,str):;

setcolox (15);

end;
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Function Strig(Nb:Integer) : String:;
Var S:String{10];

Begin
Str(Nb, s):
Strig:=5;

End;

Function Inputstrl (X,Y¥:Integer} : String:
Var Luar:Boolean:
nam:string[l]:
Begin
B:=0;
Nam:="'";
Luar:=False;
Repeat
Rzpeat
ftextvga (X, Y,Nam, 15);
Until Keypressed;
Chl:=Readkey:;
If (Chl=#8) and (B>0) then
Begin
textvga (X, vy,Nam,1);
Delete (Nam,B, 1},
Dec(B):
End Else
Begin
If (Chl in ['-",'0'..79']) then
Begin .
Inc(B);
Nam:=Nam+Chl:;
End;
End;
If Chl=#13 then Luar:=True;
If Chl=#27 then

Begin
Luar:=True;
Nam:=" *;

End;

Until Luar;

Inputstrl:=Nam;

textvga (X, ¥,Nam,15);
End;

Functicon Inputstr2(X,¥:Integer) : String:
Var Luar:Boolean;
nam:string(2]:
Begin
B:=0;
Nam:="'"*;
Luar:=False;
Repeat
Repeat
textvga (X,Y,Nam, 15);
Until Keypressed:;
Chl:=Readkey:
If (Chil=#8) and (B>»0) then
Begin
textvga (x,v,Nam, 1) ;
Delete (Nam,B,1);
Dec (B}
End Else
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Begin
If {(Chl in ['~","07..'2"'1}) then
Begin
Inc (B);
Nam:=Nam+Chl;
End;
BEnd;

If Chl=#13 then Luar:=True;

If Chl=#27 then
Begin
Luar:=True;
Nam:=" 7;
End;
Until Luar:
Inputstr2:=Nam;
textvga (X, Y,Nam,15);
End;

Function Inputstr3(X,Y:Integer)
Var Luar:Boolean:;
nam:string(3i}:
Begin
B:=0;
Nam:="'";
Luar:=False;
Repeat
Repeat
textvga (X, Y,Nam, 15} ;
Until Keypressed;
Chl:=Readkey;

I£f (Chl=#8) and (B>0) then

Begin
textvga(x,v,Nam,1);
Delete(Nam,B,1):
Dec{B);

End Else

Begin

String;

If (Chi in ['-','0"..'3']} then

Begin
Inc(B):
Nam:=Nam+Chl;
End;
End;

If Chl=#13 then Luar:=True:;

If Chil=#27 then
Begin
Luar:=True;
Nam:="' ';
End;
Until Luar:
Inputstr3:=Nam;
textvga (X,Y,Nam,15);
End;

Function Inputstrd (X,Y:Integer)
Var Luar:Boolean;
nam:string[4];
Begin
B:=0;
Nam:="'";
Luar:=Falser;
Repeat
Repeat

: String;
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textvga (X,Y,Nam, 15) ;
Until Keypressed;
Chl:=Readkey:
If (Chl=#8} and (B>0) then
Begin
textvga(x,y,Nam, 1),
belete (Nam,B, 1) :
Dec(B);
End Else
Begin
If (Chl in [*"-','0"..'97}) then
Begin
Inc{B)r;
Nam:=Nam+Chl;
End;
End;
If Chl=#13 then Luar:=True;
If Chl=#27 then

Begin
Luarx:=True;
Nam:=' ';

End;

Until Lwuar;

I

nputstrd4:=Nam;

textvga (X, ¥Y,Nam, 15} ;

End

Funct
Var S
Begin
i
i
i
i
i
I

End;

Procedure LetakVertex(x,y:integer;cvert:word;hurup:string;cfont:word):

begin
PutPi
textv
end;

r

ion Sinput(x,y,min,max,strn,last_yal:integer):Integer;
:Integer;Wd:Word;

f strn=1 then Val(Inputstrl(x,vy),S,Wd};
£ strn=2 then Val (Inputstr2(x,y),Ss,Wd)}:
f strn=3 then Val{Inputstr3(x,y),S,Wwd):;
f strn=4 then Val (Inputstrd(x,v),S,Wd):;
f (strn<l) or (strn>4) then Val(Inputstré(x,y),S,Wd)}:;
f (s>=min) and (s<=max) then Sinput:=% else
Begin Sinput:=last_wval;End:

xel (x,y,cvert) ;
GA(x-5,y-10,hurup,cfont) ;

procedure linedes{a,b,c,d,col:integer;drawframe:boolean) ;

Fu

nction sgn{a:real):integer;

BEGIN

if a>0 then sgn:=+1;
if a<0 then sgn:=-1;
if a=0 then sgn:=0;

END;

var u
i

,S,v,dlx,dly,d2x,d2y,m,n:real;
:integer;

BEGIN

dly:= SGN(v);
d2x:= SGN{u):
d2y:= 0;

m:= ABS{u);
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END;

end.

n := ABS(v):s
IF NOT (M>N)} then

BEGIN
d2x := 0 ;
d2y := SGN{(v):
m := ABS(v}:
n := ABS(u);
END;

s 1= INT(m / 2):
FOR i := 0 TO round({m) DO
BEGIN
if (a>lavarx(0)) and (a<layarX({319))
and {b>layarY(0})) and (b<layar¥(129)) then
putpixel (a,b,col);
if drawframe=false then delay(10};
5 1= s + n;
IF not (s<m} THEN
BEGIN
8 := 8 - m:
a:= a t+round(dlx);
b := b + round{(dly):

END
ELSE
BEGIN
a := a + round(d2x):
b := b + round(d2y)}:
END;

END;
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Kubus. XYZ : PIRAMID.XYZ:

object: object:

KUBUS Piramid

vertex list: vertex list:

-20 20 20 =20 -30 -20

20 20 20 20 =30 ~-20

20 20 -20 20 =30 20

-20 20 -20 ~-20 -30 20

-20 -20 20 010 0

20 -20 20 polygon list:

20 =20 =20 125

-20 =20 -20 235

polygon list: 345

1432 415

1265 1432

5678 objend

B8 73 4

5841

6 2 37

obiend

SPHERES.XYZ:

cbhiject: 0 -25 =12 11 19 20 12
sphere -18 -18 -12 12 20 21 13
vertex list: -25 0 -12 13 21 22 14
0 0 40 -18 18 -12 14 22 23 15
0 0 40 0 12 -32 15 23 24 16
C 0 40 8 9 -32 16 24 17 9
0 0 40 12 0 -32 17 25 26 18
0 0 40 g -9 -32 18 26 27 19
0 0 4c 0 -12 -32 19 27 28 20
0 0 40 -9 -9 -32 20 28 29 21
0 0 40 -12 0 -32 21 29 30 22
0 12 32 -9 9 -32 22 30 31 23
9 9 32 00 -40 23 31 32 24
12 0 32 0 0 -40 24 32 25 17
9 -9 32 0 0 —-40 25 33 34 26
0 -12 32 0 0 -40 26 34 35 27
-9 -9 32 0 0 -40 27 35 36 28
-12 0 32 0 0 -40 28 36 37 29
-9 9 32 0 0 -40 29 37 38 30
0 25 12 0 0 -40 30 38 39 31
18 18 12 polygon list: 31 39 40 32
25 0 12 19 10 32 40 33 25
18 ~-18 12 2 10 11 33 42 34

0 -25 1z 3 11 12 34 43 35
-18 -18 12 4 12 13 35 44 36
-25 0 12 513 14 36 45 37
-18 18 12 6 14 15 37 46 38

0 25 -12 7 15 16 38 47 39

18 18 -12 8 16 9 39 48 40

25 0 -12 g 17 18 10 40 41 33

18 -18 -12 10 18 19 11 cbjend
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obj

ver
08
31
57
74
80
74
57
31
0 -
-31
=57
=74
-80
-74
-57
-31
08
31
57
74
g0
T4
57
31
0_
-31
~57
-74
-80
-74
-57
-31
0 4
15
28
37
40
37
28
15
0_
-15

RODA.XYZ:

ect:

roda
tex list:

0 10
74 10
57 10
31 10
0 10
-31 10
-57 10
-74 10
80 10
-74 10
-57 10
-31 10
0 10
31 10
57 10
74 10
0 -19
74 -10
57 -10
31 -10
0 -10
-31 -190
-57 -10
-74 -10
80 -10
-74 -10
-57 -10
-31 -10
0 -10
31 -10
57 -10
74 -10
0 10
37 10
28 10
15 10
0 10
-15 10
-28 10
-37 10
40 10
-37 10

-28 -28 1
-37 -15 1
-40 0 10

-37 15 10
-28 28 106
-15 37 10
0 40 -10

15 37 -10
28 28 -10
37 15 -10
40 0 -10

37 -15 -1
28 -28 -1
15 =37 -1
0 -40 -10
-15 -37 -
-28 -28 -
-37 -15 -
-40 0 -10
=37 15 -1
-28 28 -1
-15 37 -1

polygon list:

117 18
2 18 19
3 19 20
4 20 21
521 22
6 22 23
7 23 24
8 24 25
9 25 26
10 26 27
11 27 28
12 28 29
13 28 30
i4 30 31
15 31 32
16 32 17
34
35
36
37
38
39

iR o B e IR B N O IR UV IR A

W

[&)]
Gy L1 WP
~P oy s W N

0
0

G
0
0

16
10
10

0
0
0

11
12
13
14
15
16
1

42
£3
44
45
46
47
48
49
50
51
52
53
54
55
56
37
58
59
60
61
62
63
64
17
i8
19
20
21
22
23
24
25
26
27
28
29
30
31
32

10
11
12
13
14
i5
16
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

397 8 40
40 8 9 41
41 9 10 42

11
1z
13
14
15
16

43
44
45
46
47
48

1 33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
33
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
49

objend

50
51
52
53
54
55
36
37
58
59
60
61
62
63
64
49
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
17
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File date yang akan digunakan :

; e
i‘-ﬂ)ﬂr
[2] plra.m:.d xyz
[31 spheres.xyz
[4}] rode.xyz
[E] pesavat.xyz
[6] *.* <filedata yang lain>

-URATUX I Eilik gunakan' tanda parieh.” atgsravawibavah CRSEAE[R]

Gb 1. Menu Utama program gambar 3 dimensi, dengan memilih file data yang
akan digunakan

Tampilan Obyek 3D :

Hodel ranglm

e Tk

Gou.r:aud Shading

Pergernkan OCbyek 3D :

Perge:akan manual

FUntukipilih guiekan:tanda-panaliiarestatausbavah i g'] efbali

Gb.2. Tampilan untuk memilih model gambar dan pergerakan obyek 3 dimensi
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Gb.3. Tampilan obyek kubus model rangka

Gb.4. Tampilan obyek kubus yang diarsir dengan teknik Flar Shdding

Gb.5. Tampilan obyek kubus yang diarsir dengan teknik Gouraud Shading
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(b.6. Tampilan obyek Roda model rangka

el
. A
- mmﬁﬁ}i“

Gb.7. Tampilan obyek roda yang diarsir dengan teknik Flat Shading

(b.8. Tampilan obyek roda yang diarsir dengan teknik Gouraud Shading






