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class CBouncingBall;
class CGameMap
i
public:
CrameMapi 3 ;
wold LoadBltmapi );
wold OnShow ); £ ER T
wold OmnMowver ) HAfE R R ER AT RN =
vold OnKeyDown( TINT); fRREIE IR R T B CCaneMaply [Z FE
wold FandomBouncingBalli ) JBE o E R R B Bron 2 2 Mapth
wold InitializeBouncingBallfint,int, int);//flg{BoEpEeE
~CameMapd b ; IR T
protected:
CMovingBltmap blue, green; FPEERT B B F R S
int map[4]1[5]; AP R —{E M B FEFEAY index
const 1nt X, ¥: FiR B E EERTE, VIEE
const imt MW, MH; R ERTEEE
CBouncingBall®* bhalls; FICBouncingBal 13548
int random_rmm; / {BEENE &
s

# 314 % CGameMap £ class # x>+ CBouncingBall 2_ 7 » 3~ % CGameMap + = (4r
B®])*r » class CBouncingBall; °
= CBouncingBall ¢ » 7¢503 /% » (R U ¥ 10K TARAE B o Asde B AR 2 gk T
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class CBouncingBall

i
public:
CBouncingBalli
wold LoadBitmap( ); £ A B
wold OnMowel ); ff TEED
vold OnShow ); fF EEREREIEE
vold #etFloor(int); { S IERE [EAY A cEE
wold 3etd¥(int,int); ff SRR EHEE
vold SetVelocitw(int); f/ SELFHAIEEEE
private:
int x, ¥; fF B
int floor; ff HEERAY TR
kool rising; o tmedE EFH - falsemTRE
int Initial_welocity; fF TG E
int welocity; {f ERIEYEE (LT

Cinimation animation; f F HEr E{EER:




mygame.cpp F i£¥% 4 (CBouncingBall):

wold CBouncingBall::3etd¥({ int x,1int ¥)

i
this-»=x = x;
this-=v = w;
h
wold CBouncingBall::2etFloor(int floor)
i
this-=floor = floor;
I
wold CBouncingBall::SetWelocity( int wvelocity)
{
this-=veloclty = wveloclty;
this-»inltial _welocity = velocity;
'

mygame.cpp F €384 (CGameMap)

vold CGameMap: :InitializeBouncingBall(int imi_index, int row, int col)
{
const 1at VELOCITY = 10;
const 1nt BALL_PIC HEIGHT = 15;
int floor = Y+(row+1)*MH-BALL PIC HEIGHT;

bballs[ini_index].LoadBitmap():
bballs[ini_index].SetFloor(floor);
bballs[ini_index].SetVelocity(VELOCITY+col);
bballs[ini_index].SetXY(X+col ¥MW+MW/2, floor);

void CGameMap: :RandomBouncingBall()

{
const int MAX RAND_NUM = 10; | IFERRETE A (E
random_num = (rand() % MAX RAND NUM)+1; / FE%1~MAX_RAND_NUM
bballs = new (BouncingBall[random num]; CE(BouncingBal 1[E%]]

int ini_index = 0;

for(int row=0;row<d;rows+)
for(int col=0;col<5;col++)

.

if(maplrow]col] != 0 & ini index < random num)
{
InitializeBouncingBall(ini_index, row, col);
ini_index++;

}

mygame.cpp F i£38 4 (CGameMap)



voild CGameMap: :OnKevDown(UINT nChar)

{
const 1nt KEY SPACE = 0x20;
1f(nChar — KEY SPACE)
RandomBouncingBall(): //EZEC&IF T EEEEEDER
}
void (GameMap: :OnMove( )
{
for(int 1=0;1<random num;i++)
{
bballs[i].0nMove():
}
1

CGameMap: : ~CGameMap( )
{
1

5. % mygame.cpp fHE ¥ D
(a) CGameStateRun::OnMove

void ChamestateRun: :Onlove()




(b) CGameStateRun::OnKeyDown 4 >

vold ChamestateRun: :OnKevDown(UINT nChar, UINT nRepCnt, UINT nFlagz)

ganemap.UnkeyDown{nChar);

(C) CGameMap::OnShow # F = 4r »

void ChameMap: :OnShow( )

for{int i=0;i<random num; i++)
i

bbhallz[i].0nShow )
1

}

(d) CGameMap::CGameMap *r »

CGameMap: :Chamedap()
$ECZ200, Y0403, MWO120%, MHO1007

random_num = 0; dEES LB TR E B

6. ¥ & Memory leaks
(a) Compile->Run « 37 7 9 415 > € F ST SR & Map 258 gt o

B o =T =

File Wiew Help

i 1 ] 1 B”‘iﬁ]




7.

(b) s PR A game € % R VS 7 output 4R ¥ 425 ) 4Bl (memory leaks) o

Output

Show output from: | Debug - || ==
'game exe' t Loaded 'C-Mindows\SwsWOWa4hcrvpt32 d11°, Cannot find or open the PIR file
‘game exe' - Loaded 'O WindowsiEwaWOWe4measnl d11l', Cannot find or open the PIB file

|Detected MEMDTY leaks!|

Tumping objects -=
{12221 normal block at Ox07823908, 32 bytes long.

Data: «( 7 & @ > 28 FE 27 00 A2 33 AZ 07 40 01 00 00 S9C 00 00 00
{12211 normal block at Ox07823848, 32 hvtes long.
Data: « 9 H3 @ = 08 39 AZ 0T 438 33 A2 07 40 01 00 00 A1 OO 0O OO
{1220} normal block at Ox07823843, 32 bvtes long.
Data: =8 7 @ = A3 28 AZ 07 EB 37 A2 07 40 01 00 00 €9 00 00 00
{1219} normal block at OxO7A23TES, 32 bvtes long.
Data: <HE { 7 @ =48 28 A2 07 28 FE 37 00 40 01 00 00 D4 0O 0O 0O
{1217} normal block at OxO7AZITIE, 32 bytes long.
Data: = 7 = D8 C5 37 00 D8 28 A2 07 8 00 00 00 A2 00 00 00

i3 & Memory leaks 2_ -
(a) 17 Memory leak en /i F]4_4%5% ¥ bballs £ 7 new> 2 £_4r3, 7 ¥ deleter F]4*
Bei% B A5 e fi e B 40 bballs

CameMap: : ~CameMaps )

i
delete [] bhalls;

(b) Compile->Run » %7 7 v 4 - =X 1 M #- game > memory leaks 2t 4 i)' % 7
Output
Show output from: E-Eebug - & x| =
The thread 'Win32 Thread' (Ox1428) has exited with code 0 (0x0).
The thread 'Wind2 Thread' (0xd70) has exited with code O (0x00.
The thread 'Win32 Thread' (Oxb54) has exited with code O (0Ox0).
The thread 'Win32 Thread' (Oxci3) has exited with code O (Ox0).
The thread 'Win3Z Thread' (Oxf8c) has exited with code O (Ox0).
"game _.exe' - Loaded 'C:WindowsS3wsWOWedwintrust d11', Cannot find or open the PIB file
'game exe' - Loaded 'C:\WindowshSwsWOWedhocrypt32 d11°, Carmot find or open the PIR file

'game .exe' - Loaded 'C:WindowshZwsWOWed \mzasnl d11', Camnot find or open the PIE file
The program '[5980] zame_exe: Mative' has exited with code O (0x0).

i2 + Memory leaks 2_ =
(a) Compile->Run - 4T v 4g— X » "EW SR P /T HF - > 2 gH I m
A3pzk o TP M A game o HiR4cT B 0 * 3L memory leaks 7 ©



Show output from: | Debug -5 S ==
'game _exe' : Loaded 'C:Windows\SwvsWOWed hcrypt32 dl1l', Cannot find or open the PIE file
'game _exe' : Loaded 'C:Windows'EwsWOWedmsasnl d1l', Cannot find or open the PIB file

|Detected memory leaks! |

[umping objeciz -»

{12221 normal block at Ox0TAZ3903, 32 bwites long.

Data: =( 7 & @ = 20 FE 37 00 A5 38 AZ 07 40 01 00 00 9¢ 00 00 00
{12211 normal block at Ox0TAZ238A3, 32 bwites long.
Data: =9 HE @ = 08 30 02 07 48 38 AZ 07 40 01 00 00 &1 00 OO 0O
{12201 normal block at 007823843, 32 bwtes long.
Data: =8 7 @ = A0 38 02 07 EB 37 A2 07 40 01 00 00 ¢9 00 00 00
{12191 normal block at 0x07A237ER, 32 bwtes long.
Data: <H3 ( 7 @ = 48 38 02 07 28 FE 27 00 40 01 00 00 D4 00 00 00
{1217} normal block at Ox0TA23718, 32 bwtes long.
Data: = 7 | = I8 C5 37 00 I8 28 A2 07 €3 00 00 00 &8 00 00 00

(b) MK ATAR T FR- A MREMPE B AR N ko § TR
Ferfdo R B FROXFIREEMPE RS Bl S - A bRl
R A H - ARy B AR, T R s hb e B A
e bballs 2_ w0 L P |H 50 4of] o

roid (GameMap: :RandonmBouncingBall()

const int MAX RAND_NUM = 10;
random num = (rand() % MAX RAND NUM)+1;

delete [] bballs;
bballs = new (BouncingBall[random num];
int ini_index = 0;
for{int row=0;row<4; row)
for(int col=0;col<9;colH)

{
if(map[row][col] !'= 0 &% ini_index < randem num}) [ AR EE vt E B s
[
InitializeBouncingBall(ini_index, row, col);
ini_index++; | [FnEs{EaEFIES [Ii—
1
1
}
(c) e H_» ki

Higeer §ERPFAFENGE > AT F ¥ - IR THF PG AR
ﬁaﬁff/rlsﬁ FM',% efs IT(F A new » ,?m;a. delete) - d % delete #;1 £ ¥ ¢ ¥2£ NULL
e Al o e A 2 oo 1A P bball dp Rt 4 it 5 NULL ¥ f354
PR3 0 4o T [ o



ChaneMap: :Chanslap()
SEC200, TO400, MWO1200, MHCI00)
{
int map_init[4][5] = {

0,0,1,0
0,1,2,1,
1,2,1,2
2,1,2,1

[ — T
et et et

{
{
{ '
12,1, b

for{int i=0;i<d;i+4)
! for({int j=0;i<5;i++)

{ map[ 1031 = map_init[i1[]];
| }

randomn num = 0; L aTs e E B
bballs = NIOLL;
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