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àÃ×èÍ§ Graphics Programming II

---------------------------

¨Ø´»ÃÐÊ§¤ì 	

	à¾×èÍÈÖ¡ÉÒ¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁ·Ò§´éÒ¹¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁ¾×é¹°Ò¹·Ò§´éÒ¹¡ÃÒ¿¿Ô¡  ´éÇÂÀÒÉÒ«Õâ´Âãªé¿Ñ§¡ìªÑ¹ªèÇÂ§Ò¹ Borland  Graphic Interface (BGI)  à»ç¹à¤Ã×èÍ§Á×ÍÊÓ¤Ñ­



º·¹Ó

	¡ÒÃáÊ´§¼Å·Ò§´éÒ¹¡ÃÒ¿¿Ô¡àÃÔèÁ¨ÐÁÕº·ºÒ··ÕèÊÓ¤Ñ­ÁÒ¡¢Öé¹ ã¹¡ÒÃ¾Ñ²¹ÒÊÃéÒ§â»Ãá¡ÃÁ»ÃÐÂØ¡µìº¹à¤Ã×èÍ§äÁâ¤Ã¤ÍÁ¾ÔÇàµÍÃì ·Ñé§¹Õéà¹×èÍ§¨Ò¡ÊÒÁÒÃ¶¹ÓàÊ¹Í¢éÍÁÙÅà»ç¹á¼¹ÀÙÁÔ ¡ÃÒ¿ËÃ×ÍÃÙ»ÀÒ¾ä´é ·ÓãËéà¾ÔèÁ¤ÇÒÁÊÐ´Ç¡µèÍ¡ÒÃ¹Óä»ãªé§Ò¹  áÅÐ¨Ò¡¡ÒÃ·Õèà·¤â¹âÅÂÕÊÒÁÒÃ¶·ÓãËéÁÕ¤ÇÒÁÅÐàÍÕÂ´´éÒ¹¡ÒÃáÊ´§¼Åã¹âËÁ´¡ÃÒ¿¿Ô¡à¾ÔèÁ¢Öé¹  â´ÂÁÕÃÒ¤Ò·ÕèäÁèÊÙ§ÁÒ¡  ¨Ö§·ÓãËé¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁã¹âËÁ´¡ÒÃáÊ´§¼Å¡ÃÒ¿¿Ô¡ÂÔè§·ÇÕº·ºÒ·ÊÓ¤Ñ­ÁÒ¡¢Öé¹

	¡ÒÃ¾Ñ²¹Òâ»Ãá¡ÃÁ¡ÃÒ¿¿Ô¡à»ç¹ÊÔè§·Õè¡ÃÐ·Óä´é§èÒÂ¹Ñ¡ Ê×ºà¹×èÍ§¨Ò¡¡ÒÃ·ÕèÁÕ¤ÇÒÁËÅÒ¡ËÅÒÂ·Ò§´éÒ¹ÎÒÃì´áÇÃìáÅÐÍ§¤ì»ÃÐ¡Íºà»ç¹¨Ó¹Ç¹ÁÒ¡  «Öè§¹Ñºä´éÇèÒà»ç¹ÍØ»ÊÃÃ¤·ÕèÊÓ¤Ñ­ÍÂèÒ§äÃ¡çµÒÁâ»Ãá¡ÃÁ TURBO C ä´é¨Ñ´àµÃÕÂÁ¿Ñ§¡ìªÑ¹·ÕèÊÁºÙÃ³ì·Ò§´éÒ¹¡ÃÒ¿¿Ô¡ÊÓËÃÑº¡ÒÃ¤Çº¤ØÁÇ§¨Ã¡ÒÃáÊ´§¼ÅµèÒ§æ  ·Õè¹ÔÂÁãªé§Ò¹¡Ñ¹º¹à¤Ã×èÍ§ PC ã¹¡ÒÃ·´ÅÍ§¹Õé¨Ðà»ç¹¡ÒÃÈÖ¡ÉÒãªé§Ò¹·Õèà¡ÕèÂÇ¢éÍ§¡Ñº¡ÒÃãªéà¤Ã×èÍ§Á×ÍªèÇÂ§Ò¹¹Õé (Borland Graphic Interface ËÃ×Í BGI) â´Â¨Ðà¹é¹à©¾ÒÐà¡ÕèÂÇ¡ÑºËÑÇ¢éÍ¾×é¹°Ò¹·Õè¨Óà»ç¹µéÍ§·ÃÒºã¹¡ÒÃãªé§Ò¹¤Ø³ÊÁºÑµÔ´éÒ¹¡ÃÒ¿¿Ô¡¾ÍÊÑ§à¢»

Viewport

	à»ç¹ºÃÔàÇ³«Öè§¶Ù¡¡ÓË¹´¢Íºà¢µäÇéà»ç¹ÃÙ»ÊÕèàËÅÕèÂÁ à»ÃÕÂºà·ÕÂºä´é¡Ñºá¹Ç¤ÇÒÁ¤Ô´àÃ×èÍ§¢Í§ÇÔ¹â´Çì (Window)  ã¹âËÁ´µÑÇÍÑ¡ÉÃ  (Text Mode)
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ÃÙ»·Õè 1 Sample viewport

	¨Ò¡ÃÙ»·Õè 1 ¹ÕéáÊ´§ãËéàËç¹¶Ö§¢Íºà¢µ¢Í§¨ÍÀÒ¾ã¹âËÁ´¡ÃÒ¿¿Ô¡·ÕèÁÕ¤ÇÒÁÅÐàÍÕÂ´ÊÙ§¶Ö§  640x200 ¨Ø´  àÊé¹»ÃÐ·ÕèàËç¹à»ç¹¢Íºà¢µ¢Í§ Viewport  «Öè§º¹¨ÍÀÒ¾¨ÃÔ§¨ÐäÁèÊÒÁÒÃ¶ÁÍ§àËç¹¨Ò¡ÃÙ»¹Õé¾Ô¡Ñ´¢Í§ viewport  ¤×Í ÁØÁ«éÒÂº¹  (200,50)  áÅÐÁØÁ¢ÇÒÅèÒ§ (400,150)  àÁ×èÍÁÕ¡ÒÃáÊ´§¼ÅÃÙ»¡ÃÒ¿¿Ô¡¾Ô¡Ñ´µèÒ§æ ¢Í§ÃÙ»¨ÐÍéÒ§ÍÔ§à·ÕÂº¡ÑºÁØÁ«éÒÂº¹¢Í§¨ÍÀÒ¾  «Öè§¨Ð¶×ÍÇèÒà»ç¹  origin (0,0) 

¿Ñ§¡ìªÑ¹·Õèà¡ÕèÂÇ¢éÍ§¡Ñº¡ÒÃ»¯ÔºÑµÔ§Ò¹

	1.	¿Ñ§¡ìªÑ¹¤Çº¤ØÁ·Ò§´éÒ¹¡ÃÒ¿¿Ô¡

		void far initgrahp (int far *graphdriver, int far *graphmode,

			char far  *path_to_driver);

		void far initgrahp (int far *graphdriver, int far *mode);

		void far closegraph(void);

	2.	¿Ñ§¡ìªÑ¹¡ÒÃÇÒ´ÀÒ¾

		void far line (int x1, int y1, int x2, int y2);

		void far cirle (int x, int y, int radius);

	3.	¿Ñ§¡ìªÑ¹  viewport 

		void far setviewport (int left, int top, int right, int bottom, int clipflag);

		void fr clear viewport (void);

graphics_driver�Numeric��Constant�Value��	DETECT�0��	CGA�1��	MCGA�2��	EGA�3��	EGA64�4��	EGAMONO�5��	RESERVED�6��	HERCMONO�7��	ATT400�8��	VGA�9��	PC 3270�10���



graphics��Column����driver�graphics_modes�Value�X�Row�Palette�Pages����������CGA�CGAC0�0	320�x�200�C0�1���CGAC1�1	320�x�200�C2�1���CGAC2�2	320�x�200�C3�1���CGAC3�3	320�x�200�2   color�1���CGAHI�4	640�x�200�C0�1��MCGA�MCGAC0�0	320�x�200�C1�1���MCGAC1�1	320�x�200�C2�1���MCGAC2�2	320�x�200�C3�1���MCGAC3�3	320�x�200�2   color�1���MCGAMED�4	640�x�200�2   color�1���MCGAHI�5	640�x�480�16 color�4��EGA�EGALO�0	640�x�200�16  color�2���EGALHI�1	640�x�350�16  color�1��EGA64�EGA64LO�0	640�x�200�4  color�1���EGA64HI�1	640�x�350�2   color�1*��EGA-�EGAMONOHI�3	640�x�350�2   color�2**��MONO� 	 ”	”�3	 ”�x�  ”�2   color�2��HERC�HERCMONOHI�0	720�x�348�2   color�2��VGA�VGALO�0	640�x�200�16  color�2���VGAMED�1	640�x�350�16  color�2���VGAHI�2	640�x�480�16  color�1��PC3270�PC3270HI�0	720�x�350�2   color�1��*64Kon�EGAMONO card�������**256K on�EGAMO card��������





¡ÒÃ·´ÅÍ§

1.	¡ÒÃàÃÔèÁµé¹ÃÐºº¡ÃÒ¿¿Ô¡

	1.1	ÅÍ§¾Ô¨ÒÃ³Ò´Ùâ»Ãá¡ÃÁµÑÇÍÂèÒ§à¾×èÍáÊ´§¢Ñé¹µÍ¹¾×é¹°Ò¹·Õè¨Óà»ç¹ã¹¡ÒÃàÃÔèÁµé¹¡ÒÃ·Ó§Ò¹ã¹âËÁ´		¡ÃÒ¿¿Ô¡  ã¹ÃÙ»·Õè 1  «Öè§ºÃÃ¨ØÍÂÙèã¹ä¿Åì  gtest1.c  ¢ÍãËéÊÑ§à¡µÇèÒÁÕ¡ÒÃ  include  ä¿Åì graphics.h  		«Öè§ÁÕâ¤Ã§ÊÃéÒ§¢éÍÁÙÅáÅÐ¿Ñ§¡ìªÑ¹·Õè¨Óà»ç¹¢Í§¨ÍÀÒ¾àÍ§  áÅÐâËÅ´ä´ÃàÇÍÃì·ÕèàËÁÒÐÊÁâ´ÂÍÑµâ¹ÁÑµÔ		¾ÃéÍÁ¡Ñº¡ÓË¹´àÅ×Í¡âËÁ´·ÕèãËé¤ÇÒÁÅÐàÍÕÂ´ÊÙ§ÊØ´

	1.2	ãËéàµÃÕÂÁÊÀÒ¾¡ÒÃ·Ó§Ò¹·ÕèàËÁÒÐÊÁ¡Ñº¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁ´éÇÂ  TURBO C  ãËéËÑÇ¢éÍµèÒ§æ àªè¹

			-	Include áÅÐ Library Directory

			-	Output Director

		áÅÐµÃÇ¨ÊÍºä¿Åì·Õè¨Óà»ç¹ÊÓËÃÑº¡ÒÃ·´ÅÍ§ ¤×Í  graphics.h  áÅÐ  graphics.lib 

	1.3	ãËé·Ó¡ÒÃ  RUN  â»Ãá¡ÃÁ  gtest1.c  â´Â¡ÒÃ  link  à¢éÒ¡Ñºä¿ÅìäÅºÃÒÃÕ  graphics.lib  ´éÇÂ¡ÒÃãªé  		project file  «Öè§»ÃÐ¡Íº´éÇÂä¿Åì 2 ä¿Åì ¤×Í

			gtest1

			graphics.lib

		ËÃ×Íà«çµ  Options\Linker\Grapics library  à»ç¹  ON  áÅéÇ  Compile  µÒÁ»¡µÔ

	1.4	ãËé·Ó¡ÒÃá¡éä¢ä¿Åì  gtest1.c  ¢éÒ§µé¹  â´Â

		1.	Â¡àÅÔ¡¡ÒÃ¡ÓË¹´¤èÒ  DETECT  ãËé¡ÑºµÑÇá»Ã  graph_driver   áÅÐãËéà¾ÔèÁ¿Ñ§¡ìªÑ¹  getectgraph  			à¾×èÍµÃÇ¨ÊÍºÊÍº¨ÍÀÒ¾áÅÐÊè§¼èÒ¹ãËé¿Ñ§¡ìªÑ¹  initgraph  ÍÕ¡·ÕË¹Öè§·Ò§µÑÇá»Ã  g_driver  ´Ñ§¹Õé  			detectgraph  (graphdriver,graphmode)

		2.	ãËé¹Ó¤èÒ·Õèä´é¨Ò¡µÑÇá»Ã	graphdriver ÁÒà»ÃÕÂºà·ÕÂº¤èÒ¡ÑºµÒÃÒ§ã¹ÃÙ»·Õè 2 à¾×èÍËÒ»ÃÐàÀ·¢Í§  			¨ÍÀÒ¾  

	ºÑ¹·Ö¡â»Ãá¡ÃÁ·Õè·Ó¡ÒÃá¡éä¢  áÅÐª¹Ô´¢Í§¨ÍÀÒ¾·Õè·Ó¡ÒÃ·´ÅÍ§



2.	Working  with  Viewports

	2.1	ÈÖ¡ÉÒÃÙ»áººáÅÐÇÔ¸Õ¡ÒÃãªé§Ò¹¡ÒÃÊÃéÒ§áÅÐãªé§Ò¹  viewport  à¾×èÍÇÒ´ÃÙ»  ·Ò§¡ÃÒ¿¿Ô¡ÊÍ§ÃÙ»¤×Í  		Ç§¡ÅÁáÅÐÊÕèàËÅÕèÂÁ¨Ò¡â»Ãá¡ÃÁã¹ä¿Åì  gtest2.c  áÅÐá¡éä¢â»Ãá¡ÃÁ´Ñ§¡ÅèÒÇ  à¾×èÍãËéàËÁÒÐÊÁ¡Ñº		ÊÀÒ¾¡ÒÃ·Ó§Ò¹·Õè·èÒ¹¡ÓÅÑ§ãªé§Ò¹  ºÑ¹·Ö¡â»Ãá¡ÃÁ·Õèä´éÃÑº¡ÒÃá¡éä¢áÅéÇ	

	2.2	ãËéÅ´¢¹Ò´¢Í§  viewport  à»ç¹¾Ô¡Ñ´ (50,50,639,199)  áÅÐãªé  chipflag  à»ç¹  “CLIPON”  ºÑ¹·Ö¡		¼Å¡ÒÃ·Ó§Ò¹¢Í§â»Ãá¡ÃÁ·Õè»ÃÒ¡¯¨ÍÀÒ¾

	2.3	ãËé·Óâ´Âãªéâ»Ãá¡ÃÁ¨Ò¡¢éÍ 2.2 â´ÂãËé clipflag à»ç¹ “CLIPOFF” ºÑ¹·Ö¡¼Å¡ÒÃ·Ó§Ò¹¢Í§			â»Ãá¡ÃÁ·Õè»ÃÒ¡¯¨ÍÀÒ¾

	2.4	à»ÃÕÂºà·ÕÂº¼Å¨Ò¡¡ÒÃ·´ÅÍ§ã¹¢éÍ 2.2 áÅÐ 2.3  à¾×èÍÍ¸ÔºÒÂ  clipping 

	2.5	¶éÒ¤ÇÒÁËÁÒÂ¢Í§¤ÓÇèÒ “animation” à»ç¹¡ÒÃàÅ×èÍ¹ÀÒ¾ä»ÂÑ§ºÃÔàÇ³µèÒ§æ º¹¨ÍÀÒ¾ «Öè§¼Å¡ÒÃ·Ó§Ò¹		¨Ð¤ÅéÒÂ¡Ñº¡ÒÃà¤Å×èÍ¹¢ÍÀÒ¾¹Ñé¹æ

	



			¨§ÈÖ¡ÉÒ¡ÒÃ·Ó§Ò¹ÀÒÂã¹â»Ãá¡ÃÁ  GTEST3.c  «Öè§áÊ´§ãËéàËç¹¶Ö§ÇÔ¸Õ¡ÒÃ·Ó  animation       		´Ñ§¡ÅèÒÇâ´Âãªé  viewport  áÅÐ  RUN  â»Ãá¡ÃÁà¾×èÍ´Ù¼ÅÅÑ¾¸ì¡ÒÃ·Ó§Ò¹  áÅÐµÍº¤Ó¶ÒÁÇèÒ·ÓäÁ 		ÃÙ»Ç§¡ÅÁ¨Ö§à¤Å×èÍ¹·Õèä»ä´é  ·Ñé§·ÕèäÁèä´éà»ÅÕèÂ¹¾Ô¡Ñ´ã¹¿Ñ§¡ìªÑ¹  circle

			(Hint	à¡ÕèÂÇ¡ÑºÃÐºº¡ÒÃÍéÒ§ÍÔ§¾Ô¡Ñ´¢Í§  Viewport)



	2.6	¨§à¢ÕÂ¹â»Ãá¡ÃÁà¾×èÍ·Õè¨ÐãËéä´é¼Åàªè¹à´ÕÂÇ¡Ñº¢éÍ 2.5  â´ÂäÁèµéÍ§ãªé¡ÒÃ·Ó§Ò¹¢Í§  Viewport  «Öè§		¨Ðà»ç¹¡ÒÃÍéÒ§¾Ô¡Ñ´¢Í§ÃÙ»â´ÂµÃ§ã¹áµèÅÐµÓáË¹è§

------------------------------------
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/*

gtest1.c- this a sample program I llustrates the basic steps

required to initialize the graphics mode and display raphics

*/



#include <graphics.h>

main ( )

{

	int graphdriver = DETECT; /* DETECT is defined in graphics.h */

	int graphmode;



	/* initialize the graphics system */

	intigraph(&graphdriver, &graphmode, “g:\\tc\\bgi\\”);

	/* draw a rectangle */

	rectangle(0, 0, 639, 199);

	/* draw a circle with radius of 100 units */

	circle(320, 100, 100);



	getch( );

	closegraph( );

}

/*

gtest.2.c - this sample program illustrates how the viewport

is used to display graphics.

*/



#include <graphics.h>



#define CLIPON	1

#define CLIPOFF	0



main ( )

{

	int graphdriver = DETECT;

	int graphmode;



	/* initialize the graphics system */

	initgraph (&graphdriver, &graphmode, “ g:\\tc\\bgi\\”);



	/* set viewport to full screen */

	/* user must set to an appropriate value as in table 1 */

	settviewport(0, 0, 369, 479, CLIPON);



	/* draw a rectang */

	rectang (50, 50, 125, 100);

	/* draw a circle with radius of 100 units */

	circle (100, 75, 50);



	getch ( );

	clearviewport ( );

}















/*

gtest3.c - this sample program illustrates how the viewport

is used to display graphic object with animation.

*/



#include <graphics.h>

#Include <dos.h>



#define CLIPON  1

#define CLIPOFF 0



void moveobj (int);



main ( )

{

	int graphdriver = DETECT;

	int graphmode;

	int I;



	/* initialize the graphics system */

	initgraph (&graphdriver, &graphmode,  g:\\tc\\bgi\\”);

	for (I = 0;  I < 11; i++)

		moveobj (i * 50);	



	closegraph ( );

}



void moveobj (int xorig)

{

	/* set viewport to full screen */

	/* user must set to an appropriate value as in table 1 */

	setviewport(xorig, 0, 639, 479, CLIPON);

	/* draw a circle with radius of 100 units */

	circle(100, 75, 50);

	delay(500);

	clearviewport ( );

}







----------------------------------------------------------
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µÒÃÒ§·Õè 1 ¤èÒ¤§·ÕèÊÓËÃÑº graphdriver



µÒÃÒ§·Õè 2 ¨Ó¹Ç¹ screen mode ¢Í§ graphic  ·Õèãªéà»ç¹ÊèÇ¹ÁÒ¡ 








