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Mgl 2.1
3 { o { < I

aaa vector3D gﬂuﬂmaﬁwmﬁﬁﬁmu%ga vertex u,azffrmﬁmﬂu%’agaiummmgﬂmm
Aaa render

0 Yy A3 v 1 tﬂy a o 9
aaa polygon Miwihninuvsyaveuaazwuid (Polygon) wediaglumny Tasdoyaves

[ a I 3 4 1

aad polygon aziiluriianaia vector3D Avganiesiing (Vertex) 199

- o Y A 9 o ) <
aana gameObject iwmihiinudeyaveding luny Tagdeyaitlunaie polygon

o Y Ag g Y NVEV P A , D) o ' Y 1
Aaa camera MMINMINUYDYAVDINADUFY NAT AHUINITUD TFUNUA MUV IRAY
° ' Y 1 3 9 Y =T Yo
AurUIMsNoIvRIRtauIaziNUYoyavIdnyMzMIuaaImw eludoyalinuaaid
render lun1s projection

o 9 A . -
aaa render i lumsnagiuazms projection

o Y Ad v 4 dAd 4 a9 o9 A A g P
A rectangles MyINNNUYDYAVOINUNTIMATUNUNT VOYAAD JAITUAU AIUNIN
ANNG
ama cell Mvthiunuzesmsedmsuaaa gridGame
N o Y A A = dy A A ]
aaa gridGame sihviitmiisuanseUNUNVR U tiiDITaaNINATILazMINATDY
U IFUNATOUMTFU
. o Y Ao 1 ad s Y

M iNput MUIINITVAINMTNAAYUDIAINALAY
ama socketObject fnthiinernumsAndedeans msaaveninu

I o [ ] A o
aata convert iuaaiadvsureuilasyiuadiuls
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o A v ad [ 1
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2.2.1 umssudunwavesdiau (Update Input)

v
= o

Y & 4“? A v ~ Y a Y
39 Input "’Uu‘JJﬂﬂt’JﬂﬁWﬁu %31’11ﬂ1§£ii]§]1!ﬂ13l38ﬂ1“b’ "lmiﬂauwmmzﬂzﬁin

1 [

Jd v { ad 1 . o
Wanduh Smsua Yuinanduauldnaudisonld
Tassadevesnana input

class input{

public:

HINSTANCE hinstance;

HWND hWnd;

char buffer[256];

LPDIRECTINPUT inputvar;
LPDIRECTINPUTDEVICE keyboard,;
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const int keyA 94 const int keyZ

const int keyUP keyDOWN keyLEFT keyRIGHT
1@y const A1 A DY)

input();

input(HINSTANCE hinstance, HWND hwWnd);
int getKey();

o

msadenara input anmslFaulasndune (Direct Input)

= 09/’ = [y, o A A
NTumeumsFenilanduaingili 2.2 fe

Directinput8Create()

IDirectinputs
Interface

CreateDevice() |— :E{:;éi‘;pum&wceg

SetDataFormat()

SetCooperativeLevel()

Acouire()

GetDeviceState()

3Ui 2.2 Fuaeunsadiadanlslasnsunaield i lunaa input
1) @319 IDirectinput 8 Interface nnilandu Directlnput8Create()
2) a$e IDirectinputDecvice 8 Interface nnilafdu CreateDevice() w4
IDirectInput 8 Interface @i 1&a1n4o 1.
3) 14 IDirectinputDecvice8 Interface 91nd02. udrawnsadenlFilaidu
a19vedlDirectinputDecvice 8 Interface 1¢ 1w
SetDataFormat() misetgﬂuuu%’ayaﬂmzmmﬂ keyboard mouse 3 joystick
SetCooperativelLevel() ﬁmuﬂgﬂuummmﬂﬁff'qﬂﬂﬁﬁ
Acquire() aseunsed device

GetDeviceState() %’usﬁ’mg‘amﬂ device

¥ A < - ¥ a o 9 . Y vq ¥
ff']llGU’fJ‘ﬂﬂa']'JjJ'llﬂuﬂ'ﬁliﬂﬂsl('lfllﬂlﬁﬂ@uw% ‘VNﬁaJ@ﬁ'nJHhGlUﬂa']ﬁ Input Llaﬂﬁi%ﬁ']u']ﬁﬂ

a319dus input tazisen ¥ 1d
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HadFudaihs (constructor) vesnanazisuduAanedy laisnduna (Direct Input)
Taevirte 1 fude 2

Hafddu getkey() 1=51Asus AdaananldilieGon 1y Iddwaniunui linageudiing
ula
Y} ' d d' o
feenallanTund Ny
Handu getKey()

int input::getKey(){
keyboard->GetDeviceState( sizeof(buffer) , (LPVOID)&buffer );
if( buffer[DIK_A] & 0x80 )

{
return keyA,;

}
A A ad N A 9 1
N3031N5U AGDOUUAIWANITNA
siupunm IFauazilumauguienldileddu getkey() iesiisuamniluadlan

ﬁNWHﬁﬁJﬂ’JﬁJéf@\‘lﬂﬁ

2.2.2 mumsiSudmrivsvesndes (Update Camera)
a5unard camera unugiau

a9 v
Juoyarian e

~

angleY yunnseinuunug (y axis)
< A
speed Anuisa lumsau
I
rotateSpeed A5 UM vy
- v A

radius szezIF
location fmav09nAD4
target g uvitaindewesy
distanceEye szazaian

9 v A Y] o A ° ' Y gaA ) ~

veyamaiiluveyavednaes  msdiunlasudumisvesnaesnnemslunlasuy

o @ A

1 @ ' dy Ao Jdo o o [ ) " A a Y @ L
MmMveeilsmail NWQﬂG]fuﬁ'lﬂiyﬂ@ Hansulumsdsudurdalomunti ooevas e

HWUU
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Tassa$ravesnara camera

class camera{

public:

float angleX, angleY, angleZ;
float speed,

float rotateSpeed;

vector3D location;

vector3D oldLocation;
vector3D target;

vector3D oldTarget;

float fovy, aspect, zNear, zFar;
float radius;

floar radius2D;

float distanceEye;
vector<gameObject> vhitObjects;
gameObject *hitObjects;

int numHitObjects;

camera();

camera(float x, float y, float z);

void setHeight(float y);

void setfovy(float fovy);

void setaspect(float aspect);

void setzNear(float zNear);

void setzFar(float zFar);

void rotateAngleX(float fRotateSpeed);
void rotateAngleY (float fRotateSpeed);
void rotateAngleZ(float fRotateSpeed);
void adjustSpeed(float speed);

void adjustRotateSpeed(float rotateSpeed);
void setSpeed(float speed);

void setRotateSpeed(float rotateSpeed);
void setDistanceEye(float distanceEye);
void setRadius(float radius);

void setRadius2D(float radius2D);

void cameraForward();

void cameraBackward();

void cameraTurnLeft();

void cameraTurnRight();

float getX();

float getY();

float getZ();

bool hitObject(gameObject object);
void hitObject(cell c);

void addHitObjects(gameObject object);
void clearHitObjects();

};



42

Msadenaa camera
Y Y o v o 1 Y v o ]
m3yasenara camera Idihgasmsdsudwmiaveandesazmslidmmniians
Y A Y} o AAd o A = Y A
wosvenasluuninl nlsluilsnduimerdumsnasunvesnassne cameraForward()

cameraBackward() cameraTurnLeft() ttaz cameraTurnRight()

Y v d d' o 1
mamaﬁanmummﬂaaumamm

void camera::cameraForward(){
oldLocation=location;
oldTarget=target;

location.x -= speed * sin(D3DXToRadian(angleY));
location.z += speed * cos(D3DXToRadian(angleY));
target.x=location.x - (distanceEye*sin(D3DXToRadian(angleY)));

target.z=location.z + (distanceEye*cos(D3DXToRadian(angleY)));
}

@ ' I o Jdao a o o ] { 1 { 4
Tusedruiluilsssumsdunth dgasmsdsudumisainaniluunin e
a A ) 1 9 v 9 o
mamslasudwmviisvesndesaziliodoyanazdrnaliawgas
Y
~ Jd o
snuulumsldaunara camera @ Ao msenldilandu cameraForward()
- [ @ 4
cameraBackward() cameraTurnLeft() uaz cameraTurnRight() fuwan Welinmsna
ad J Y o 1. ady <] ~ J v 1 dy [ P~ o ] Y
AguesaudITuMAgINAvzFenilngurat lumsdTunldeudumiuesndes  aand
2y v v & A A3 9 4 o 9 y A 4oy Yo
camera il lilénagieonnine ihufissnaaimnudeyaneinundes Amedsdoyaldny
] :JI ~ o 1 Y =K & J A % A Y 1 3 '
minaglmniy - manfasudwrisvesndesdadunamsnlasuduavimnu imniu . wu

a 9 o o A o [ 9 o 9 S (v A
MIaUHINNINFUIEIMsasuatmuIveInae ﬂ1§ﬁu“ﬁ18ﬂﬂiﬂﬂﬂﬁ1ﬂﬂuuiﬂﬂLLﬂ‘Ll Yy

2.2.3 MuMns299umsru (Collision Detection)
J v 1 @ [ { 1 )
asnilandueglu aand camera Anlsnang Noglunara camera ndniun ey
J v
Wandune
- L=
radius 5o AL
location @wwisvendes

vector<gameObject> vhitObjects;
gameObject *hitObjects;
int numHitObjects;

J o { A Y] 1Y
HafFunNeITUMITATIVIUMIFY AD

bool hitObject(gameObject object);
void hitObject(cell c);
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bool hitObject(gameObject object);
void hitObject(cell c);

void addHitObjects(gameObject object);
void clearHitObjects();

o d o

msmanuveslantu

#afdu hitObject(gameObject object); 3zasriumsvuifisuiu gameObject i
I a 4
Aumnniwos

lanidu hitObject(cell c); agasrasumsyuiisuniunn gameObject hoglu cell #
Wumniwesudunvde gameObject Nwulaldludauils vhitObjects fu hitObjects Tag
vhitObjects Wusaulsaiia vector milousueusdnimsiinvina’laaiu hitObjects il

k4 1
aauls pointer iia gameObject Foyaluassdmlsiimilounulidesyiamoazainlums
5o $1u3uduals gameObject gAY 131 numHitObjects
19 . . Y] . . 9 [l . ~ I
m3lddeyanalu vhitObjects i hitObjects 1¥mseds gameObject Marslaliilu

wisiiaes luilandu addHitObjects(gameObject object); Wsnduiiazgnisonainileddu
hitObject(cell ¢);
lasFu clearHitObjects(); 1¥dmSuandoyaluduls vhitObjects fu hitObjects

4 Y &Y . -
gﬂgm‘umﬂ%’@mﬁmﬁ@é’mmimﬁaumwummam’?ﬂﬂ“l%’ﬂﬁﬂﬁvu hitObject()
= - = A [ - a’/‘ d‘d 1

Tasidonnaaaumniz gameObject AgdrTonadouny gameObject Nanuanvoglu cell

Iy 9 1 Aa 4
whvunen lauduamsiiimes

@ . 4 . o o 3 - 1 3
#afdu hitObjectCylinder() wiliouduilansu hitObject() uaflumsnasonuny

1o oo . . [
n3nIzuenUaNenTU hitObject() tumsnadeouuuuINNaY

feearlaniu

bool camera::hitObject(gameObject object){

float distance;

float minimumDistance;
distance=(location.x-object.centerPivotPoint.x)*(location.x-object.centerPivotPoint.x)

+(location.y-object.centerPivotPoint.y)*(location.y-
object.centerPivotPoint.y)
+(location.z-object.centerPivotPoint.z)*(location.z-

object.centerPivotPoint.z);
distance=sqrt(distance);
minimumDistance=radius+object.radius;
if(distance<minimumDistance){
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return true; // ¥u

¥

return false; // Tajasu

¥

bool camera::hitObjectCylinder(gameQObject object){

float distance;

float minimumDistance;
distance=(location.x-object.centerPivotPoint.x)*(location.x-object.centerPivotPoint.x)

+(location.z-object.centerPivotPoint.z)*(location.z-

object.centerPivotPoint.z);
distance=sqrt(distance);

minimumDistance=radius2D+object.radius2D;
if(distance<minimumDistance){
return true;// ¥u

¥

return false; // laasu

}

o g 7w . . . . 4 { 1 7
aogratluilansu hitObject() uag hitObjectCylinder() odluaaie camera Wanduazs
ad 1 = Y o Yy a A ad 9 N ad
MsuAmyaY Midnnumugasudunamsyuzsimsu true a1 luSiisu false
<3 1 1 { . . 3| ]
wirunszeznilndngaves  hitObject() Wu3unufex, y, z ua
- . - ) . - I 1
hitObjectCylinder() 142 upudex, z %114 hitObject() widewdunsanauua

hitObjectCylinder() dunsanszuen

a d o — .

2.2.4 muilyanilszavgveany (Artificial Intelligence)

[ d v 1 -

afruduilendueglunaid gameObject
9 [ A
VYA AN AD
o'd'ogzl Y] 49’ a %
vectorNormal nnmesnaanInnu Wuwd (Polygon) aiunu
Y
polygonNormal #iu@a (Polygon) @aunu
. <

distanceEye 528z N19N15U09IH Y
centerPivotPoint imgrus‘fﬂmwaﬁmq
radius 3¢l

Y o ¥ Y
Foyamari 15 luilsnduiinennuisesiine canSee() canHear() getSide()
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Tnssai19vesnaa gameObject

class gameObject{
public:

string name;

int type;

polygon *p;

int numPolygons;

float top;

float bottom;

float radius;

float maxX, minX, maxY, minY, maxZ, minZ;
vector3D centerPivotPoint;
vector3D vectorNormal;
polygon polygonNormal;
bool see;

bool hear;

float k;

float distanceEye;

int front;

int back;

int collinear;

float radar;

gameObject();

gameQbject(polygon p);
gameQbject(polygon p[], int numPolygons);
void setName(string name);

string getName();

void setType(int type);

void setDistanceEye(float distanceEye);
void setPolygon(polygon p);

void setPolygon(polygon p[], int numPolygons);
void calcCenterPivotPoint();

float getX();

float getY();

float getZ();

bool canSee(vector3D location);

bool canHear(vector3D location);

int getSide(vector3D location);

1

kY d o
msas1alanTy

Y o Jo Y1 o 3 A Ay v 9 FI
msaseilandu canSee() MsaziiringuesiudAsImInaaeunie il Aveid

Q).

S 9 usj 'Y 9 Y A v 9 l A VY
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o o 1w ) 8 o a 1
msadilendu canHear() msiiag ldsuldszezmaiioiaiilnanselndinund

ya 09/’ d" o [ A Y a o ~ U Y A
ﬂ'l'illﬂ‘c’lu ﬂﬂﬁuﬂu‘imﬂnlﬁﬁﬂﬂ1ﬁ‘lJE]\1Li’EN‘]J’LIJUilJu"I‘]_]igﬂﬂiﬂlﬂﬂlﬂﬂﬂﬂa"l’ﬂ’lﬁluﬂﬂ‘ﬂ1

feeaaniu
bool gameObject::canSee(vector3D location){
float distance=0.0f;

int side=1000;
distance=((location.x-centerPivotPoint.x)*(location.x-centerPivotPoint.x))
+((location.y-centerPivotPoint.y)*(location.y-centerPivotPoint.y))

+((location.z-centerPivotPoint.z)*(location.z-centerPivotPoint.z));

distance=sqrt(distance);
side=getSide(location);

if( (side==front) && (distance<distanceEye) )
return true;

return false;

ks

bool gameObject::canHear(vector3D location){

float distance;
distance=((location.x-centerPivotPoint.x)*(location.x-centerPivotPoint.x))

+((location.y-centerPivotPoint.y)*(location.y-centerPivotPoint.y))

+((location.z-centerPivotPoint.z)*(location.z-centerPivotPoint.z));

distance=sqrt(distance);
if(distance<radius) return true;
return false;

}

J o I Jd o < ' ] a 1A
ilandu canSee iuiladdunadoumsueuiu giegaumiimazszezmanu linuszey
A <
A1 DDIUDIUY U

o I o @ I [l @ 1 )
lafdu canHear uilsidunaasumsIdou aglusail foi1ldon

2.2.5 mumsdamsnuIngluny (Game Object Management)
Y . A 2 ) v I 9 [
asunana cell aaa gridGame wailuaaiadimsuinudoyavesing lunu
aae cell
Y A o A A 7 . < . A i v 1w 1A
nihnnanaae Ususdved gameObject iy gameObject Noglu cell 11 M3daiingodhn
cell Tuuianngaguinarsvesingianeg cell Tuu

Aa1d gridGame
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ninnvansae Nousdves cell uaaz cell Nuvpyaves gameObject Noglu cell wue

Tassasrsvesaana cell

class cell{

public:

gameObject *objects;
vector<gameObject> vobjects;
int numObjects;

bool visible;

bool inGrid;

cell();
cell(bool b);
void addObject(gameObject object);

};

Tnssas19vesnaa gridGame

class gridGame{
public:

int GRID_SIZE_BITS;
int GRID_SIZE;

cell *grid;

rectangles mapBound,;

int gridWidth;

int gridHeight;

int numCells;
vector<gameObject> vobjects;
gameObject *objects;

int numObijects;

gridGame();

gridGame(gameObiject object);
gridGame(vector<gameObject> vobjects);
gridGame(gameObiject objects[], int numObijects);
int convertMapXtoGridX(int x);

int convertMapYtoGridY (int y);

cell* getCell(camera c);

cell* getCell(gameObject object);

cell* getCell(vector3D v);

cell* getCell(float x, float z);

cell* getCell(int x, int y);

void updateVisible(camera c);

rectangles calcBound();
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msadenaa gridGame
Y [~ o Jd o % &Y 4 1
msaduamatniauiunateiladdu  dael 4 Hesduielnazainlumsds
A 9 Yo 7o o o J o § o { o
wniwes Inuiladdu Uilsndu getCell() 4 HeadFwies cell Adosns lasfulraan
a ey 9 [ 1 Y o o 1 A A g a oAl '
WINHReINTUN Mssum cell apsmuudmumriavesdanumsimesnedlu cell
d v - - 4 ) 1
Tvu Tael¥ilandu convertMapXtoGridX() waz convertMapYtoGridY () tiefuamlad
A A I a (3 [ I o w o [ Y
dandanilumsiimesiueglu cell luuudinawnsosinanmsnsziusumsaiiniums
Y 1 g Y dyd IS o a o
suldogmmzlu cell Wuq msla cell Whwneiidedlumssanmsuimsiagluny ms
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feghalandu
gridGame::gridGame(gameObject object)

{
GRID_SIZE_BITS = 9;

GRID SIZE = 1 << GRID_SIZE_BITS;

inti;

this->objects=new gameObject();

this->numObjects=1;

this->vobjects.push_back(object);
*(this->objects)=object;

calcBound();
gridWidth=(mapBound.width>>GRID_SIZE BITS)+1;

gridHeight=(mapBound.height>>GRID_SIZE_BITS)+1;
grid=new cell[gridWidth*gridHeight];
for(i=0;i<this->numObjects;i++){

cell *c=getCell(this->objects]i]);

if(c->inGrid!=false)

{ c->addObject(this->objects]i]); }

¥
¥

o 1 I Jo W U Jdo W 1w U o
Tudredrailuilandudiadra (constructor) Hendusuaringuinuudisen fandu

Q

A o o ) ] A Y A A A A Y o [
calcBound() 1#o1mM AU IAMURUUNO aT NI VAW Asu o UK UNLA NI TuLT] Y

¥099)
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2.2.6 mmumsnagil (Render)

[

[ ) ! [ @ 4 . 4
a$rufluaara render Tidoyadiannedny aauls lasniend (DirectX) wazd T
g
ADULNNY

Taseadeaana render

class render{

public:

HWND hwnd;

LPDIRECT3D8 pD3D;

LPDIRECT3DDEVICES pd3dDevice;

D3DXMATRIX matCameraView; // Camera Data
D3DXMATRIX matProj; I/ Projection Data
D3DXVECTORS3 d3dxVecLocation;

D3DXVECTORS3 d3dxVecTarget;
LPDIRECT3DVERTEXBUFFERS IpVertexBuffer;// = NULL,;
D3DPRESENT_PARAMETERS d3dpp;

D3DDISPLAYMODE d3ddm;

RECT rcWindowBounds; // Saved window bounds for mode switches
RECT rcWindowClient; // Saved client area size for mode switches
void *IpVertices;

HDC hdc;

render();

render( HWND hWnd, camera c );

HRESULT hrinit3D( HWND hWnd, camerac) ;

void setCamera(camera c);

void setProjection();

void setProjection(float aspect, float zNear, float zFar);
void setProjection(camera c);

void clearScene();

void clearScene(int red, int green, int blue);

void drawtoBackBuffer(vector3D vO0);

void drawtoBackBuffer(vector3D v0, vector3D v1);
void drawtoBackBuffer(polygon p);

void drawtoBackBuffer(gameObject go);

void drawtoBackBuffer(cell c);

void drawtoBackBuffer(gridGame gg);

void draw(camera c, polygon p);

void draw(camera c, gameObject go);

void draw(camera c, cell cl);

void draw(camera c, gridGame gg);

void drawText(HWND hwnd, int x, int 'y, char str[]);
void drawText(HWND hwnd, int x, int y, char str[], COLORREF ¢, COLORREF bk,
bool transparent);

void drawText(HWND hwnd, int x, int y, string str, COLORREF ¢, COLORREF bk,
bool transparent);
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void present();
void vCleanup(void);

&

kY d
msasranaauazianyu

Direct3DCreate8()

|Dhiraect3Ds
Interface

GetadapterDisplayMode()

|Dhirect3DDevices

— CreateDeavice() | —® | iarface

BeginScene()

EndScenea()

Fresant()

DrawPrimitive()}

wandudun

51U 2.3 duasumsadedndls lasnawdime 15 uaae render

1) lansuDirect3DCreates a$141Direct3D8 sauIng

2)1¥afHu  GetAdapterDisplayMode we3pauidndlDirect3D8  1iesuanediy

Y

1190

3)1¥#lansu CreateDevice vetoouidnalDirect3D8 iouny diosplay adapter 14
aouInAIDirect3DDevice8

4)14¥00u13nd IDirect3DDevice8 F3'l1dv1nte 3) 13unfladFuvesnouiiIng

IDirect3DDevice8 fitnenumsnagiluilanduaievesnaid render

! v Jo A o Y Yo o
drumsasilengunenumsnadonnulsilangu
4
SetTextColor() feaa
Y 2
SetBkColor() asmaueaiiumag

TextOut() flsnFuminadonnuvesszuulfiiamsiulad



51

dreehailantas
lasdu draw 141un1snagl

void render::draw(camera c, polygon p){
d3dxVecLocation.x=c.location.x;

d3dxVecLocation.y=c.location.y;
d3dxVecLocation.z=c.location.z;
d3dxVecTarget.x=c.target.x;
d3dxVecTarget.y=c.target.y;
d3dxVecTarget.z=c.target.z;
D3DXMatrixldentity(&matCameraView);
D3DXMatrixldentity(&matProj);
D3DXMatrixLookAtLH( &matCameraView,
&d3dxVecLocation,
&d3dxVecTarget,
&D3DXVECTOR3( 0.0f, 1.0f, 0.0f ) );
// Tell the device to use the camera view for the viewport
pd3dDevice->SetTransform( D3DTS_VIEW, &matCameraView );

// Setup Projection

D3DXMatrixPerspectiveFovLH( &matProj, D3DX_P1/4, 800.0f/600.0f, 1.0f,
1000.0f );

// Tell the device to use the above matrix for projection

pd3dDevice->SetTransform( D3DTS_PROJECTION, &matProj );

// Clear the backbuffer and the zbuffer

pd3dDevice->Clear( 0, NULL,
D3DCLEAR_TARGET|D3DCLEAR_ZBUFFER, D3DCOLOR_XRGB(0, 0, 255),
1.0f, 0);

pd3dDevice->BeginScene();

pd3dDevice->SetRenderState( D3DRS_CULLMODE, D3DCULL_NONE );
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IpVertexBuffer->Lock(0, 0, (BYTE**)&IpVertices, 0);

memcpy(lpVertices, p.v, 3*sizeof(vector3D));
IpVertexBuffer->Unlock();

// Set the vertex buffer to render

pd3dDevice->SetStreamSource(0, IpVertexBuffer, sizeof(vector3D));
// Set the vertex format
pd3dDevice->SetVertexShader(D3DFVF_MYVERTEX);

// Draw the primitive
pd3dDevice->DrawPrimitive(D3DPT_TRIANGLELIST, o, 1);

// Stop Rendering

pd3dDevice->EndScene();

// Output the scene

pd3dDevice->Present( NULL, NULL, NULL, NULL );

Hafdu drawText ¥ lumsnadsnys
void render::drawText(HWND hwnd, int x, int y, char str[30])

{

}

hdc=GetDC(hwnd);
SetTextColor(hdc, RGB(255, 0, 0));
SetBkColor(hdc, RGB(0, 255, 0));
TextOut(hdc, X, y, str, strlen(str));
ReleaseDC(hwnd, hdc);

2.2.7 mumsnaneaeas (Network Communication)

<3| . v o w { o a 1 4
afruilunana socketObject HiflsndFudfaunsiiumsAnsedoais

Tnseasenane socketObject
class socketObject

{

public:

HWND hwnd;

SOCKET skSocket;

int iStatus;

sockaddr_in saServerAddress;
sockaddr sockaddrlIP;
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sockaddr_in sockaddr_inlP;

socketObject();

socketObject(HWND hwnd);

~socketObject();

void setHWND(HWND hwnd);

bool Accept(socketObject& skAcceptSocket);

int Listen(void);

int Bind(int iPort);

void Disconnect();

bool Connect(char* chpServerAddress, int iPort);

int Recv(char *chpBuffer, int iBufLen, int iFlags);
int Send(char *chpBuffer, int iBufLen, int iFlags);
int getlPb1();

int getlPb2();

int getlPb3();

int getlPb4();

void getIPArrayChar(char **szIP);

string getlPString();

};

v 9 49’ a 9 | Jo v dy

Tuitetiazefuremsas wamauenduilensuasil
Jd v . -

1) msairefantu Bind vesaaa socketObject

1¥msiFenldilansu bind ves socket API 3 prototype Ao
int bind( SOCKET s, const struct sockaddr FAR* name, int namelen );
fiduils Taseadheeg 2 viiaineadesie sockaddr_in nu sockaddr @autls Taseadedes

yiialszmea’l3lu winsock2.h

A o

Y Y
Tassadaveansanadils Taseadatiail

struct sockaddr {
ushort sa_family;
char sa_data[14];

¥

struct sockaddr_in{

short sin_family;
unsigned short sin_port;
struct in_addr sin_addr;
char sin_zero[8];

}

fu1)56713 ves sockaddr_in Fyiiailu in_addr
struct in_addr {
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union {
struct { unsigned chars_bl,s b2,s b3,s b4;}S un_b;
struct { unsigned shorts wl,s_ w2;} S _un_w;
unsigned long S_addr;
}S_un;
2

M3 laanan Tuluauilsiedr9d9 address voa server vz 14d1d4

saServerAddress.sin_family = AF_INET;
saServerAddress.sin_addr.s_addr = htonl(INADDR_ANY);
saServerAddress.sin_port = htons(iPort);

Tuilarsu Bind veanaia socketObject ifonilaridu bind ves socket API Tagldsid
bind(skSocket, (sockaddr*) &saServerAddress, sizeof(sockaddr));

< 1 o @ a do A A { a - I
wirunludmdemsitimesdrnz 1938asurilaan sockaddr_in suilu sockaddr
% a dyd 1 U
dautlsaosrtatiivmaminu
% . o S ad ] 1
#endu Bind vesaana socketObject v¢31hisu true a113% error laquadii error

A ad
92513 false

2) myarafandu Listen vesnaa socketObject

1¥msi5en14lasdu listen ve socket API & prototype fie
int listen( SOCKET s, int backlog );

a % A W o A A o A ' o o -
WswesAusnaa s socket Arneaosne aulumsweuas Tuilengu Listen v®3

v
o o

aana socketObject iSenl4ladu listen Taslddd
listen( skSocket, 32);

lafdu Listen vesnana socketObject a¢31ii5u 0 81'1aidi error lae uadil error 923195u
SOCKET_ERROR

3) msaraifandu Accept voanara socketObject

T¥m3iFenlFilansu accept voa socket API 3 prototype Ao
SOCKET accept( SOCKET s, struct sockaddr FAR* addr, int FAR* addrlen );
Wsdimesn Ao dauds socket M accept Tasanmidlu socket fuilu server



55

a P Y . a § 1 o d -
W53imes N2 A @autls pointer wila sockaddr finadeluriveilendu bind
o Y o 1 v v i o Jdao
Handu accept Hazshimsaua linudus sockaddr naadanliileaddu

A S A I A o
WIS IWND5TN3 AD YUIAUDY address NAvVLIAVDIAS sockaddr

v
(2

FJ
Tunanaisonl4iladdu accept 1 Iasldmds

int iClientSize = sizeof(sockaddr_in);
skAcceptSocket.skSocket = accept(
skSocket,
(struct sockaddr*)&skAcceptSocket.
sockaddr_inlIP, &iClientSize

);

J v - o 3 A ad 1o & ad
andu Accept ¥vosnana socketObject 1 accept d15931935 U true 1 lidu5a51H5u false

4) msaraifandu Connect vesnaa socketObject

1¥m3iFenlFilansu connect vas socket API 3 prototype Ao
int connect( SOCKET s, const struct sockaddr FAR* name, int namelen );

a s A v A o
W5 Wee3N1 Ao Als socket 1411015 connect

'
=1

v Y
Meesn2 Ae dauils pointer ¥ila sockaddr inadaluveilassu bind dautlsiiae
3 i A
111 address ¥patnToaNnaz connect i
W5 IM93 N3 Ao vuaveaduils sockaddr

TunaaGon19ileidu connect f1ds
connect(skSocket, (struct sockaddr*)&serv_addr, sizeof(sockaddr));

@ - ad 1 Aad
lafdu Connect voanana socketObject &1 connect 1451551 true 81 connect lai1@3 5w
false

5) msaaaniu Send vesnaa socketObject

1¥msiFenlFilendu send voa socket API & prototype fi®
int send( SOCKET s, const char FAR *buf, int len, int flags );
wisiimesn1 Ae Aauls socket i imsdavoya

a S A 9 A
WITIUNDIN2 AB VDAIUNEN

a S A 9 A
WITIUADINS AD VUIAUDIVDAINNUNEN
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v [ v Y
Wwesn4 Ao flags N1 umsds luniilila o

Tuaaaisen14lanau send Ada
send(skSocket, chpBuffer, iBufLen, iFlags);

fafdu Send wesmana socketObject a1lidl error laq HasFuaziiisuanueves

{1 o & o Lo A
Yaanunaeduse 913 error HanFuagsiisu SOCKET _ERROR

d o -
6) myasreflantu Recv vesnara socketObject

1¥ms5en19asdu recv va4 socket API & prototype fie
int recv( SOCKET s, char FAR *buf, int len, int flags );
wisiaesn1 Ae danls socket Hkimssudioya

a P { Y]
Wsdimesn2 fe buffer AlSudeniy

a S A Hq Yo ¥
Mimesn3 A yuaves buffer n1e5udeniu

a P 1 [ gy 1
Wimesna Ae flags A1 lumssudennu luniilila o

Tuaaaisen19ilaiau recy fda
recv(skSocket, chpBuffer, iBufLen, iFlags);

d v - [} Jd @ ad
et Recv wesna1a socketObject a1lill error laq Wenduazsmsunaueves

'
A o

o J o Aad
Yaanunsudusa dil error fanduazsinsu SOCKET_ERROR

7) mslEiansu WSAAsyncSelect lunaia socketObject
flafdu WSAAsyncSelect() vea winsock iiuilansuiilfiioveliWs2 32.DLLdwa

{a oA & o o
wniu Tadgniiuldsunsunanves socket wiue 3 prototype Ao

int WSAAsyncSelect (
SOCKET s,

HWND hwnd,

unsigned int wMsg,
long IEvent

a s A o Ay o
WITTIURDIN] 71D Gl')!l;ﬂi socket NaoIN13TU event

= (Y

a P a 4
WNNIN2 Ao duals handle voadulad

A v

A P Ay Y 1
WITTIUNDITIN3 71D ﬁ?!ﬁ‘ﬂ!tﬂﬁlﬁﬁ]ﬂﬁ@ﬂﬂﬁiﬂﬁﬂ

PN sa A Yy Ay Y1
MNTUNDTN4 AD event Glﬂ‘U'l\‘lﬂﬁ’fNﬂﬁﬁlﬁﬁ\‘]iﬂ
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Tunaa socketObject Hmsisenldilaidu WSAAsyncSelect() Tuiladda Connect() fu

Listen() lupaaison 1y Taeldussiasids

WSAAsyncSelect(
skSocket,
hwnd,

3000,

FD_READ | FD_WRITE | FD_CLOSE | FD_ACCEPT

);

winenuIiledl event amnslimeddiia WS2_ 32.DLLdwwaanniiinladnii
Tsunsundnues socket Misluvhsfimesaaii

amuIeveuaaz event Tuwisiineaaiia

FD_READ socket luminfimesail ndousudoya

FD_WRITE socket lumsiilinesiit wieudadoya

FD_CLOSE socket lumsiiimesiil Ta

FD_ACCEPT socket Tuwisiaedil accept n15 connect

fegaaniu
int socketObject::Bind(int iPort)

{
skSocket = socket(AF_INET, SOCK_STREAM, 0);

if(skSocket == INVALID_SOCKET)
{

¥

memset(&saServerAddress, 0, sizeof(sockaddr_in));

return false;

saServerAddress.sin_family = AF_INET,;

saServerAddress.sin_addr.s_addr = htonl(INADDR_ANY);

saServerAddress.sin_port = htons(iPort);

if( bind(skSocket, (sockaddr*) &saServerAddress, sizeof(sockaddr)) ==
SOCKET_ERROR)

{
Disconnect();
return false;
}
else

return true;
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o 1 @ e da . . s A do .
Tudedruiluilendu Bind vesnana socketObject fenFuiiazsenldilandu bind

o { @ &’f 4 1 I Jd o 1
ve4 socket AP vt lumsdadsportlumsiense iuiladduluaiuves server

Y ad
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