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Bai 0. Cw&i ngwa xem hoa

Céc ban sé bt dau viét chuong trinh Ion tir ... hém nay, sé hoc nhiéu thr méi ciing tee hém nay.
Tuy nhién, c6 rat nhiéu céu truc ngdn ngi¥ ma ban cé thé chua hoc hodc chua thao.

Bai hoc nay gitp ban 6n tap va/hodc lam quen véi mét sé khéi niém ngén ngi¥ quan trong, nhuw
thé vén tir co ban dé ban cé thé doc duoc mét tiéu thuyét van hoc bang tiéng Anh. Cac chi dé
sau ctia mén hoc sé di vao chi tiét nén tang céc khai niém dé, nhw thé khi ban cé6 hiéu biét vé
lich str va van hoéa ctia mét quéc gia thi sé hiéu duoc séu sdc hon céac tdng nglr nghia cua céu
chuyén vén hoc lay ngi¥ canh la quéc gia do.



Trong khi mén hoc ctia chiing ta chua di vao cu thé tirng chd dé nay, cac ban hdy tam “ngé qua”
cho biét, va khi can hay quay lai “tra”.

Vector<>

https://www.geeksforgeeks.org/vector-in-cpp-stl/

Vector 1a cAu truc dir liéu dang mang dé st dung va rat théng dung. Cac ban cé thé xem va hoc
theo chwong trinh mau tai link trén.

Struct - Str dung va tao kiéu div liéu m&i

Struct la co ché cho phép chung ta tao ra kiéu di liéu tich hop tir nhiéu mau dir liéu thudc cac
kiéu di¥ lieu co ban. Ta c6 thé “goéi” cac mau di liéu cé lién quan dén nhau vao trong moét bién,
dé mo hinh héa mét khai niém nao dé.

Ban c6 string la mot kiéu di¥ liéu tich hop cd sdn trong thw vién chuén. Ban c6 thé tao ra cac
kiéu di¥ lieu mai theo nhu cau s dung. Vi du d& mé hinh héa mét nhan vat trong game can dén
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nhiéu hon 1 bién, ta cé thé dinh nghia kiéu di liéu dang struct dé “géi” cac bién lwu dir liéu vé
méi nhan vat game vao mot chd cho dé quan ly.

#include <iostream>
using namespace std;

struct Monster { // dinh nghia kiéu d# liéu Monster
string name; // mbéi bién kiéu Monster cé @3 mau di 1iéu name, x va y.

int x; // mbi mlu dir 1iéu nay goi 13 mdt truwdng (field)
int y;
void moveNorth() { //c6é ham (ham thanh vién) dé skra dir 1iéu cla bién
X -= 10; // ham nay sra x
} z S z 7
}s //nh& két thidc bang dau cham phay

int main(int argc, char* argv[])

{
Monster alex; // khai bdo mdt bién alex thudc kiéu Monster
alex.name = "Alex"; // gan gia tri cho cédc truwdong cla bién alex
alex.x = 100;
alex.y = 101;
alex.moveNorth(); //goi ham cla alex
// doc gid tri cac trwdng cla alex
cout << alex.name << " is at (" << alex.x << "," << alex.y << ")";
return 9;
}


https://www.geeksforgeeks.org/vector-in-cpp-stl/

Goi y thir nghiém:

Hay sra chwong trinh trén dé thém mot bién ben thudc kiéu Monster. Thir gan tri “Ben” cho
trwdng name cla ben, gan toa dé x y nao dé cho ben, va in ra man hinh. Hay dung cac Iénh
cout dé thdy ben.name va alex.name chang han Ia hai bién doc 1ap. Thir gan ben = alex xem
chuyén gi xay ra v&i name, x, y cta hai bién dé.

C6 ai thédc méc vi sao khéng ding class khdng? Cau tra 10i 1a: nhw nhau ca, chi la do méi hoc
thi struct don gidn hon théi. Cac ban doc code & dau dé thay class Monster thay vi struct
Monster thi ctr xem nhw hai thir twong dwong nhé.

Dia chi bé nhé

Dia chi Chung ta dinh danh cac bién trong chwong trinh bang tén bién. Nhwng & bén dwdi, méi
bién dwoc lwu trong bd nhé tai mot dia chi nao dé (hinh dung phong chiéu phim véi cac ghé
dwoc danh sb. S6 ghé nhw 1a dia chi bé nhé, con ngudi ngdi tai ghé nao thi nhw 1a gia tri ctia &
nh& do trong bd nhé).

Ban c6 thé thir xem mot bién cé dia chi gi bang cach in dia chi ctia bién d6 ra man hinh. Vi du:

Monster alex;

cout << "Memory address of alex is " << &alex << endl;
cout << "Memory address of alex.x is " << &alex.x << endl;
int x = 1;

cout << "Memory address of x is " << &x << endl;

Phép toan & cho chuing dia chi cGia bién. Khi in ra nhw trén, ching ta dwoc biéu dién cla dia chi
theo hé co sb 16. Chay doan chwong trinh trén & cac may khac nhau cé thé ra két qua hoi
khac mét chat. Két qua in ra man hinh dai loai ¢ dang:

Memory address of alex is @x61fde@
Memory address of alex.x is 0x61fe@0
Memory address of x is @x61fddc

Ban c6 thay ba bién cé dia chi khac nhau va gan gan nhau?
Hay thir in dia chi cGa cac bién khac thudc loai dir liéu khac. Nhé rang bién méi co dia chi, gia
tri hang sb thi khéong. Thir xem.

Con tré
Déi khi, ta can Iwu dia chi clia cac bién va thinh thodng can tinh toan bang dia chi bd nhé. Con
tré 1a kiéu di¥ liéu danh cho viéc dé.

Monster alex;

Monster* pMonster = &alex; // con trd pMonster trd t&i bién alex

cout << "Memory address of alex " << pMonster << endl;

int x = 1;
int* pl = &x; // con trd pl trd t&i bién x



int* p2; p2 = &alex.x; // con trd p2 trd tédi bién alex.x
cout << "Memory address of x is " << pl << endl;
cout << "Memory address of alex.x is " << p2 << endl;

pMonster |a bién con trd dang c6 gia tri 1a dia chi cta alex. p1 la bién con trd dang c6 gia tri 1a
dia chi cGia x. p2 la bién con tré dang cé gia tri Ia dia chi cta alex.x.
Két qua in ra ciing twong tw nhwng hoi khac mét chut

Memory address of alex 0x61fdde
Memory address of x is @x6lfdcc
Memory address of alex.x is @x61fdfe

Thr nghiém: Ban hay tim cach in dia chi ctia cac bién con tré trong doan code trén ra xem sao.

Lam gi v&i con trd? Ta dung né dé doc/ghi di¥ liéu ma né trd téi. Vi du:
*pl = *pl + 1; // twong dwong véi x = x + 1 khi pl1 dang trd téi x
*p2 = *p2 + 1; // gibng alex.x = alex.x + 1 khi p2 dang trd t&i alex.x

Chu y nhé, p1 la biéu thire con tré chira dia chi (hién la cta x); con *p1 la biéu thire twong
dwong bién x (ma p1 dang trd t&i).

pMonster tré t&i alex thi sao? Hoan toan twong tw. pMonster |a biéu thirc con tré chira dia chi
(hién |a cta alex); con *pMonster la biéu thirc twong dwong bién alex (ma pMonster dang tré
toi).

Ban thtr dung biéu thirc (*pMonster).x thay thé cho alex.x xem.

Hoi nhiéu ct phap, nhwng C++ nd thé, biét 1am sao! Thém mét cu phap niva:
Thay vi (*pMonster).x, ban cé thé ding cach viét twong dwong |a pMonster->x

Ham - Truyén tham s6 (tham trj, tham bién, dja chi)

Ta c6 hai dang nhu cau khi truyén tham sé vao mét ham:
(1) truyén div liéu vao dé dung cho céac tinh toan bén trong ham
(2) truyén bién vao dé lay két qua tinh toan cta ham vao bién dé

V&i nhu cdu chi truyén div liéu vao ham, ta cé céach truyén tham sé 1a gia tri (truyén tham tri).
Vé&i nhu cau lay két qua tinh toan tir bén trong ham, néi cach khac la truyén bién vao va muébn
stra bién tlr bén trong ham, ta c6 hai cach lam: truyén tham bién, truyén dia chi.

Truyén bang gia tri - pass by value

Khi d6, cé thé truyén bién (thwc ra chi la gia tri ctia bién), hodc gia tri hang sé hay biéu thirc
(thwe chat |a gia tri cta biéu thirc) vao tham sé d6. Néu truyén bién vao lam tham sb, né sé
khéng bi anh hwdng béi hoat ddng cia ham. Vi dy, hay thdr doan code sau



int triple(int x) {
X =X+ X + X;
return Xx;

}

int a = 10;

cout << triple(a) << “ “ << triple(l) << endl;
cout << triple(1+a) << “ “ << triple(1+1) << endl;
cout << “a = “ << a;

Dé y cu phap clia tham sé duoc truyén bang gia tri, triple(int x), né gébm tén kiéu dir liéu va tén
tham sb.

Dé y xem ham triple dwoc goi véi cac kiéu tham sb nao, va gia tri clia a nhw thé nao sau khi né
duwoc truyén vao lam tham sé ham?

Gia tri clia a da dwoc truyén vao ham va bién a khéng bi ham sira gia tri.

Truyén bang tham chiéu - pass by reference

Khi ta khai bao tham s& ham 1a tham chiéu, ham sé& stra dwoc bién truyén vao. Vi dy, hay the
stra ham triple dé thém dau tham chiéu (&) vao khai bao tham sé x. Sau khi thém d&u tham
chiéu, chuyén gi xay ra v&i doan code goi ham triple?

int triple(int& x) {
X =X+ X + X;
return Xx;

}

int a = 10;

cout << triple(a) << “ “ << triple(1) << endl;
cout << triple(l+a) << “ “ << triple(1+1) << endl;
cout << “a = “ << a;

Céc |&i goi ham dung dbi sé 1a gia tri hay biéu thirc (tom lai la dbi s6 khdng phai bién) déu bi 16i
cu phap. Sau khi stra di cho hét 16i cti phap, ban sé thay triple(a) cho két qua 1a 30, va sau &i

goi ham do thi gia tri ctia a in ra ciing |a 30 (d4 bi thay dbi). Bién a da dwoc truyén vao ham, va
khi ham s(ra tham s x thi ciling la s(ra gia tri cGa a. Bién x chang qua la mét tham chiéu cua a.

Truyén bang dia chi (hay truyén bang con trd)
Ta viét lai ham triple nhw sau:
int triple(int* px) {

*px = *px + *px + *px;

return *px;

}



Lan nay tham sé 1a mét con tré t&i mot bién. Va & trong ham ta dung con tré dé dé doc va ghi
trwc tiép bién ma con tré tré tdi.

cout << triple(&a) << endl;
cout << “a = “ << a;

Dé& goi ham triple m&i nay cho bién a, ta phai truyén dia chi cia a vao cho ham. Véi I&i goi
triple(&a), con tré px ciia ham nay sé nhan gia tri 1a dia chi cia a. Va tat nhién, két qua ham
triple stra trwc tiép bién a tr 10 thanh 30.

Chu y cén than khéng nham:

Khi viét int& x thi x la tham chiéu kiéu int, khéng lién quan gi dén dia chi hay con tré.

Khi viét p1 = &x thi x la bién thuweng, &x 14 dia chi ctia x, con p1 14 con trd, khéng cé cai gi la
tham chiéu & day.

char* va const char *

Cai nay lién quan dén con trd t&i mang char. Néi chung 1a rac réi. Nhwng tam théi chi co ngi
canh nay hay gap:

Néu mét ham c6 tham sb kiéu const char*, vi du:

void greeting(const char* message) {...}

thi ban cé thé goi ham d6 véi dbi sb la cac kiéu xau ky tw, trong d6 c6 hdng xau ky tw, vi du
greeting(“Hello world”); /1 thay “Hello world” 1a hang chir khéng phai bién khéng?

Con néu bd tlr khda const di, thanh ra

void greeting(char* message) {...}

Thi I&i goi ham greeting(“Hello world”) sé bj Ii bién dich.

Vi sao? “Hello World” Ia mét thir khéng dwoc stra. N6 doi cam két khong bi stra. Véi tir khoa
const, ham greeting thir nhat “cam két” khéng sira ndi dung message. Ham greeting thir hai thi
khoéng cam két.

Két bai:

DPwrng c6 doc xudng nhé, tt ca cac chi dé trén ban déu phai viét code dé thir cho biét. Cha dé
nao chwa viét chwa chay thi quay lai lam bay gi®&. Lam xong hay quay lai day doc tiép.

DPén day, néu ban nght “Hai ndo qua! Nhé thé quéi nao duoc!”, thi hoan toan khéng sao nhé.
Néu ban hoc ky va hiéu sau ngay |ap ttrc tr may vi du nay thi ching ta sé& khong biét 1am gi &
gi® ly thuyét trong 15 tuan t&i ;). Just kidding.

N6i dung nay chi la cw&i ngwa xem hoa. Tirng chl d& con nhiéu chi tiét, va con nhiéu cha dé
khac ma ban phai hoc can than (thi cudi ky va kiém tra hang tuan nhé), thi méi doan ra va hiéu
dwoc vi sao game cla ban chay lung tung, vi sao do, lag, treo..... Bai nay chi la dé trong khi
ban doc code mau trong nhirng bai tiép theo ma gdp phai nhirng doan ct phap khéng hiéu gi,



thi quay lai day va biét phai doc lai & ché nao. Con néu ban khéng mudn doc lai & day ma di hoi
ludn, & Piazza ho&c trén I6p chang han, thi cang tét nhé!



Bai 1. Chwong trinh SDL dau tién

Lwu y: Cac dwong déan, tén file, cach cu hinh ... trong huéng dén nay danh cho project
CodeBlocks, khéng 4p dung duoc cho project & cac méi trirong phat trién khac, chdng han
Visual Code

Cai thw vién SDL2

1. Download SDL2-devel-2.28.5-mingw.zip tw
https://github.com/libsdl-org/SDL/releases/tag/release-2.28.5 hoac moét release stable cl
hon. Diém quan trong 14 file download can cé dang SDL2-devel-x.xx.x-mingw.xxxx thi
mé&i c6 du ndi dung can thiét.

2. GO nén, vi du vao F:\SDL2-2.28.5.

Lwu y: 1. viéc double click vao file .zip hay tar.gz trong Folder view va nhin thay néi dung
bén trong khdng phai 14 g& nén. D6 méi chi la xem trwdc (preview) ndi dung. Ban can
dung Winrar hoac chon Extract here... Extract Files... ttr context menu khi click chudt
phai.

2. Khéng dung dau cach, dau tiéng Viét trong cac thu muc noi ban g& nén thw vién
SDL.

3. Dé tr nay khéng bi nhdm phién ban 32 va 64 bit, x6a thw muc
F:\SDL2-2.28.5\i686-w64-mingw32

Chuan bi CodeBlocks

May c6 san CodeBlock 20.30 hodc cai lai (codeblocks-20.03mingw-setup.exe hoac
codeblocks-20.03mingw-nosetup.zip) tr https://www.codeblocks.org/downloads/binaries/
(Néu khéng phai phién ban trén thi uninstall ban cii va cai lai ban méi)

Kiém tra setting trinh bién dich g++

Buwdc nay chi phai lam mét 1an d& ddm bao tir nay ban sé dung chuan C++ phu hop, tranh cac
16i bién dich linh tinh khé hiéu.

Dung menu Settings | Compiler. Chon tab Compiler Settings, Compiler Flags nhw hinh dwai.
Uncheck tat ca cac box, check duy nhéat 1 box ...C++ I1SO C++17....

(thwc ra C++ 11, 14, 17 déu 6n, 1ISO hay GNU ciing déu dwoc, mot s6 ham méi nhw remove_if
cta vector doi chuadn méi hon, nhwng ciing khéng can thiét cho mén hoc nay)

Néu ban lam dwgc nhw hinh bén dwai thi ban cé thé bé qua phan chinh 16i sau d6 va bat dau
setup project v&i SDL2



https://github.com/libsdl-org/SDL/releases/tag/release-2.28.5
https://www.codeblocks.org/downloads/binaries/

Compiler settings a >

Global compiler settings

Selected compiler

GMU GCC Compiler ~
Set as default Copy Rename Delete Reset defaults
Global compiler Compiler settings  Linker settings  Search directories  Toolchain executables  Custorn variables  Buile * [ *
settings
'l Policy:
Compiler Flags  Other compiler options  Other resource compiler options  #defines
= General ﬂ

Profiler settings Have g++ follow the 1998 GNU C++ language standard (150 C++ p [ ]

Have g++ follow the 1998 IS0 C++ language standard [-std=c++% [ ]
Have g+ + follow the C++11 GMNU C++ language standard (IS0 C++ []
Have g++ follow the C++11 150 C++ language standard [-std=c++ []
Have g++ follow the C++14 GNU C++ language standard (150 C++ [ ]
Have g++ follow the C++14 150 C++ language standard [-std=c++ [_]

Batch builds Have g++ follow the C++17 GMNU C++ language standard (ISO C++ []

Have g++ follow the C++17 150 C++ language standard [-std=c+
Have gec follow the 1990 150 C language standard (certain GMU ex []
Have gce follow the 1999 150 C language standard [-std=c99] O

Néu ban khdng nhin thdy cac dong C++ 11, 14, 17 nhuw trén thi nghia la CodeBlock cla ban
dang ndi v&i moét bé mingw qua cii, khédng phai bo kém theo CodeBlock 20.03. Ban nén xéa ban
mingw cii kia di, né khéng con hiru ich niva. Néu ban dang dung CodeBlock cb hon 20.03, hay
uninstall di va cai lai ban mai. Sau dé kiém tra dé& ddm bao 1a né dwoc ndi véi MinGW di kém
CodeBlock. Gia str ban cai CodeBlock vao thw muc F:\CodeBlock20.03\ thi Compiler’s
Installation directory can trdé t&i thw muc MinGW bén trong thur muc dé. Xem hinh bén dwéi.
Compiler settings O >

Global compiler settings

Selected compiler

GMNU GCC Compiler ~
Set as default Copy Rename Delete Reset defaults
Global compiler Compiler settings  Linker settings  Search directories  Toolchain executables  Customn variables  Buile * | *
settings
Compiler's installation directory
. —e

F:\CUdeBIUckED.DB\MinGM || Auto-detect

MOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the "Additional

Program Files  Additional Paths
Profiler settings

C compiler: | goc.exe |

s C++ compiler | g++.Exe |
5.(&-
i Linker for dynamic libs: [ nss ave |




Setup project dung SDL2
Tao project mai File | New | Project..., chon loai Console Application.

Mew from template
B | Category: | <All categories= ~ Go
Build targets
Files =) @ m ~ Cancel
Custom "T‘\E' ARDUTIG
Usertemplates || appm Project AVR Project  Arduine  Code:Blocks

Project plugin

@A B3 0 =

Console D application  Direct/X Dynamic
application project Link Library

T = g E

Empty FLTK project  Fortran DLL Fortran
project application

Chon tén project va thw muc dat project.

Console application

Please select the folder where you want the new project

E COHSOIe to be created as well as its title.

Project title:
| DemoSDL |

Folder to create project in:
| FAA Teaching\LTNC\2024) [l

Project filename:
| DemoSDL.cbp |

Resulting filename:
| FA\A_Teaching\LTNC\2024\DemoSDL\DemoSDL.cbp |

< Back Cancel
Chu y d& Compiler a4 GNU GCC Compiler

X
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Console application X

Please select the compiler to use and which configurations
m COHSOIE you want enabled in your project.

Compiler:
iGNU GCC Compiler P

Create "Debug” configuration: | Debug |

"Debug” options
Output dir.: | bim\Debug |

Objects cutput dir: | obj\Debug |

Create "Release" configuration: | Release |

"Release” options
Output dir.: | bin‘Release |

Objects cutput dir: | obj\Release |

< Back Cancel

Setup SDL cho project:

Néu ban chwa x6a thuw muc \i686-w64-mingw32 thi hay can than: dung dwéng dan....
\x86_64-w64-mingw32, khdng dung ..\i686-w64-mingw32

Néu khoéng thanh céng, can 1am lai 4 bwdc dwéi day dé ddm bao khéng nham dwdng dan.

Ngén gon:

1. Copy file dll vao thw muc ma ngudn project (noi cé cac file .cpp)
.....\x86_64-w64-mingw32\bin\SDL2.dII

2. Setting | Compiler | Linker Setting: chép vao Other Linker Option:
-Imingw32 -ISDL2main -ISDL2

3.  Setting | Compiler | SearchDirectory | Compiler: thém vao Policy dwérng dan:
.....\x86_64-w64-mingw32\include\SDL2

4. Setting | Compiler | SearchDirectory | Linker: thém vao Policy dwéng dan:
.....\x86_64-w64-mingw32\lib

Chi tiét:

Bwéc 1. Copy file dll F:\SDL2-2.28.5\x86_64-w64-mingw32\bin\SDL2.dlII
vao thu muc ma ngudn project (noi cé cac file .cpp)

11



+ | DemoSDL
Home Share Wiew

S <« A_Teaching » LTNC » 2024 »

-~
_Teachin ™ MName
DA bin
LTNC obj
oop | | DemaSDL.cbp
oop2013 || main.cpp
thuctapc 4] sDL2.dll

indroid W ¢ File descriptio

Bwé&c 2. Option cho linker Setting | Compiler | Linker Setting:

M8 [DemoSDL] - Code:Blocks 20.03 - O >

File Edit View Search Project Build Debug Fortran  wxSmith Tools Tools+ Plugins DoxyBlocks = Settings

Help Environment...
'BEHE LI KERR|IAR G P @ O pbuy Editor...

e PEBBRIS S| <[ER|Nid ek D] | Compier.

: Debugger...

: Global variables...
O HE =E=EEE 000 aQ](s C

Management X

v Edit startup script

Scripting...

* Projects  Files  FSymbols
OWUrkspa(e
=g DemoSDL
BB Sources
[ main.cpp

chép vao Other Linker Option: -1mingw32 -1SDL2main -1SDL2
Compiler settings O *
Global compiler settings

Selected compiler
GNU GCC Compiler w

Set as default Copy Rename Delete Reset defaults

Global compiler settings Compiler settingd ISearch directories  Toolchain executables  Custom variables  Build options 114 1 %

Policy:

Link libraries: i igns:
‘ ringw32 450L 2main 45DL2 ‘

| ——

Profiler settings

Buwéc 3. Dat dwong dan cho cac file header
Setting | Compiler | SearchDirectory | Compiler: thém dwdng dan:
.....\x86_64-w64-mingw32\include\SDL2
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Compiler settings a x
Global Compiler Settings

Selected compiler

GNU GCC Compiler ~
Set as default Copy Rename Delete Reset defaults
Global compiler Compiler settings Linker settings Search directories  Toolchain executables  Custom variables  Buile| * | ¥
settings
i ¢ Linker  Resource compiler

Policy:

F:5DL2-2.28.5\x86_64-wbd-mingw32iinclude\SDL2
Profiler settings

Bwérc 4. Setting | Compiler | SearchDirectory | Linker: thém dwéng dan:

.....\x86_64-w64-mingw32\lib

Compiler settings O *
Global compiler settings

Selected compiler

GNU GCC Compiler ~
Set as default Copy Rename Delete Reset defaults
Global compiler Compiler settings  Linker settings  Search directories  Toolchain executables  Custorn variables  Buile * | ¥
settings
A Compiler Ll"kEf Resource compiler

Policy:

F:A5DL2-2.28. 5% 86_64-whd-mingw32\lib
Profiler settings

5%

Chwong trinh SDL dau tién:

L4y code tai https:/github.com/chauttm/advprogram/blob/master/sdl_helloworld/main.cpp, chép
ndi dung vao file main.cpp cla project. Ban sé thay dai loai nhw dwéi day. Cha y ndi dung ham
main.cpp nam bén trong Sources cla project DemoSDL
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https://github.com/chauttm/advprogram/blob/master/sdl_helloworld/main.cpp

H main.cpp [DemaoS0L] - Code:Blocks 20,03

— O x

Eile Edit View Search Project Build Debug Fortran  wxSmith  Jecls  Tools+ Pluging  DoxyBlocks  Settings

Help
FeE@ I NBBRIAR:G P & O O Db NEILE AT
e FRBREY[ <R[ Qid e kD | = = £
¢ | <global> v waitUntilKeyPressed) : void
h O === 0= e /&8s C
Management maincpp ¥
‘ Projects  Files  FSymbals |* 1 #include <iostream> "
@Workspace #include <SDL.h>
-y DemoSDL 3
=@ Sources 4 using namespace std:
. :
6 const int SCREEN _WIDTH = 200;
7 const int SCREEN HETIGHT = 600;
8 const char* WINDOW TITLE = "Hello World!":
9
10 vold logErrorAndExit (const char* msg, const cha
11 {
12 SDL_LogMessage (SDL LOG CATEGORY APPLICATION
13 SDL_Quit () ;
14 }
s
16 5DL Window* initSDL(int SCREEN WIDTH, int SCREE
17

Dich va chay.
Néu cac buéc trén thanh cong, ban sé thay két qua twong tw nhu sau:

I_,:_l{
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=}

File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help
GEG 2 E Sl QEREGRD> &GS A Db Ellzm Y= 6% 2~ 61 % 11 Al B
P | PR
. ~
¢ <global>
O Ed 7 Hello World!
Management

* Projects  Fileg

0 Workspace
£ DemoSDL|

POS CENTERE

Logs & others

1 |# Code:Blocks () Search results # Ceec {}Bu\ld log # Build messages # CppCheck/Vera++ #| CppCheck/Vera++ message
Run: Debug in DemoSDL {compiler: GNU GCC Compiler)-—-—-—----————--—

Checking for existence: F:\A Teaching\LTNC\advprogram\sdl_helloworld\bin'Debug\DemoSDL. exe

Set wvariable: DPATH=_;F:\CodeBlock20.03\MinGW\bin;F:\CodeBlock3d . 03\MinCW;C:\Python31l\Seripts;C:\Python3ll;C:\Windows\Syste:
\System32\WindowsPowerShell\vl. 0;C:\Windows\5System32\OpenS5H;C:\Program Files\Git\cmd;C:\Program Files\nodejs;C:\Programbat:
\bin;C:\Program Files\PuTTY;C:\Users\ADMIN'AppData‘Locali\Microsoft\FindowsApps;C:\Users\ADMIN\AppData\Roaming'npm; C:\Users\i
\ADMIN\AppData‘iLlocaliPrograms\Microsoft VS Code\bin;C:\Users\ADMIN\ZAppData\Local\GitHubDesktop\bin

Executing: "F:\CodeBlockz0. 03/cb_console_runner exe” "F:\A_Teaching\LINC\advprogram\sdl_helloworld\bin\Debug'DemoSDL_exe™

Xt ly 16i:

e L&ilién quan SDL: xem danh sach 16i va cach x& ly tai Piazza.

e Chwong trinh in ra Hello World: ban dang chay file mac dinh cta project chi khéng
phai code mau SDL & trén. Ban can copy paste ndi dung code vao main.cpp (file cé sdn)
ch khéng don gian chi mé file vira download ra chay.

Ly do: ban dang & trong méi trwdng project, nén khi bam build va run né sé run file cta
project. Néu ban chwa add mét file vao project ma da chay thi né khéng chay file d6
dau. Ban can copy paste code vao 1 file c6 s&n trong project, hoac add file muén chay
vao project. Néu ban mubn add moét file cé s8n vao project thi can (1) copy file d6 vao
thu muc chira ma ngudn cla project (ché dang c6 main.cpp 4y) va (2) Click chudt phai
vao Project réi Add Files (xem hinh)

15



Management

main.cpp

* Projects  Files FSymbols | * 1
0 Workspace 2
E DemoSDL 3

= Eg. Sources 4

------ main.cpp S
Ew ;

-8 So Save project
- Close project
Add files...

Add files recursively...

Remove files...

| = [ o= S

Trong hinh la 2 project cung dang mé, hién dang chon add files vao project th&r hai sdl_image

Lam gi tiép theo?
Doc hiéu code. Bé y khung chwong trinh tai ham main():

e cac budc khdi tao va két thic ma gidng nhau & hiu hét cac chwong trinh

e quy trinh théng dung can thuc hién cho mdi khung hinh: xéa man hinh — vé& — hién ban

vé

Cac ham tién ich nhv initSDL, createRenderer, waitUntilKeyPressed, quitSDL... dong goi cac
tha tuc k¥ thuat dé thwe hién nhirng coéng viéc co ban ma ban sé con ding nhiéu & cac chuong
trinh khac. Sau nay ta sé tach thanh file tién ich dé tién dung cho cac project khac niva. Tai thoi
diém nay, nhiéu ban chwa hiéu ndi dung ctia cac ham trén, nhwng hay ct dung dé, sé tim hiéu
sau.
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int main(int argc, char® argv[])

i

h

//KhTi tao mdéi trudng 45 hoa
SDL_Window® window = initSOL(SCREEN_WIDTH, SCREEN_HEIGHT, WINDOW_TITLE):

SDL_Renderer® renderer = createRenderer{window);

/%0 man hinh

SOL_RenderClezar({rendersr);

fINE g1 dé

drawsomething{window, renderer);

//Hi&n ban v& ra man hinh

F/KnL chay tai mdi trudng binh thudng
SDL_RenderPresent{renderer);

//Khi chay trong mdy ao (vi du phbng mdy & trubng)
F/5DL_UpdateWindowsurface{window);

J/Bol phim bat ki trudc khi dong moi trudbng 4o hoa va két thdc chuong trinh
waitUntilKeyPressed();
quitsDL{window, renderer);

return 8;

Thtr stra code, thay d6i mau sac toa dd, diing cac ham vé khac.

Tai liéu:

Tra clru cac ham ctia SDL2 tai day: https:/wiki.libsdl.org/SDL2
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Bai 2. Str dung thw vién hién thj anh SDL2_image

Lwu y: Céc dwong dan, tén file, céch cau hinh ... trong huéng dan nay danh cho project
CodeBlocks, khéng 4p dung duroc cho project & céc méi trirong phat trién khac, chdng han
Visual Code

Cai thw vién SDL2_image

1. Download SDL2_image-devel-2.8.2-mingw.zip tw
https://github.com/libsdl-org/SDL_image/releases hodc mot release stable cii hon. Diém
quan trong la file download can c6 dang SDL2_image-devel-x.xx.x-mingw.xxxx thi m&i
c6 du nodi dung can thiét.

2. GO nén, vi du vao F:\SDL\SDL2_image-2.8.2

3. Dé tlr nay khong bi nham phién ban 32 va 64 bit, xéa thw muc
FASDL\SDL2_image-2.8.2\i686-w64-mingw32

Setup project dung SDL2_image

Néu ban chwa xéa thw muc \i686-w64-mingw32 thi hay can than: dung dwéng dan....
\x86_64-w64-mingw32, khdng dung ..\i686-w64-mingw32
Néu khoéng thanh céng, can 1am lai 4 bwdc dwdi day dé ddm bao khéng nham dwdng dan.

Tw project da sén ciu hinh SDL:

1. Copy vao thuw muc ma nguén project (noi c6 cac file .cpp va SDL2.dIl 1an trwdc)
F:\SDL\SDL2_image-2.8.2\x86_64-w64-mingw32\bin\SDL2_image.dlI|

2.  Setting | Compiler | Linker Setting: chép thém vao Other Linker Option:
-ISDL2_image
Két qua sé& nhw hinh bén dudi

3.  Setting | Compiler | SearchDirectory | Compiler: thém vao Policy dwérng dan:
F:\SDL\SDL2_image-2.8.2\x86_64-w64-mingw32\include\SDL2

4. Setting | Compiler | SearchDirectory | Linker: thém vao Policy dwéng dan:
F:\SDL\SDL2_image-2.8.2\x86_64-w64-mingw32\lib
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Compiler settings O X
Global compiler settings

Selected compiler

GMNU GCC Compiler -
Set as default Copy Rename Delete Reset defaults
Global compiler Compiler settings  Linker settings  Search directories Toolchain executables Custom variables Build options  Other * | *
settings
" Policy:

e

Link libraries: Other linker options:
‘ -Imingw32 -15DL2main -1SDL2 -15DL2_image

Profiler settings

Ban c6 thé thay |a quy trinh setup SDL2_image giéng hét véi thw vién chinh SDL2, chi khac
nhau & chi tiét. Other linker option -ISDL2_image ban chét 1a tham sé dong I1&nh - (lib) va tén
file thw vién, & day la bo file cé tén libSDL2_image trong thw muc ...\SDL2_image-2.8.2\...\lib.
Néu ban mé& thuw muc ....\lib cia thw vién SDL2, ban sé thay céc file libSDL2 (rng véi option
-ISDL2, cac file libSDL2main (ng vé&i option -ISDL2main. T nay, ban cé thé tw luan ra cach
setup cac thw vién con khac ctia SDL

Chuén bj anh

Chuwong trinh vi du trong bai nay sé dung dén 2 anh. Hay download cac file anh vao thw muc
chta ma ngudn cla project (chd cac file.cpp). Anh trong thw muc chira ma nguén cé thé dwoc
goi dén tr trong code bang dwdng dan gian tiép chi gom tén file.
https://github.com/chauttm/advprogram/blob/master/sdl_image/Spongebob.png
https://github.com/ch m/advprogram/blob/m r/sdl_im ikiniBottom.j

Viét code

Bé&t dau tr ma nguodn cha Bai 1.
e Include. D& st dung thw vién, cAn dong include file header

#include <iostream>
#tinclude <SDL.h>
#include <SDL_image.h>

¢ Khei tao va giai phong thw vién: Dé thw vién SDL2_image hoat dong hiéu qua, can
goi ham khéi tao IMG_init() & dau chwong trinh va ham IMG_Quit() & cudi chwong trinh.

Ban hay stra cac ham initSDL() va quitSDL() dé thém céac |&i goi ham do.

SDL_Window* initSDL(...
{
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if (VIMG_Init(IMG_INIT_PNG | IMG_INIT_JPG))
logErrorAndExit( "SDL_image error:", IMG_GetError());

return window;

¥
void quitSDL(SDL_Window* window, SDL_Renderer* renderer)
{
IMG_Quit();
}

Trong lénh IMG_Init trén, ta kh&i tao thw vién cho hai loai anh PNG va JPG, ban cé thé thém
hodc thay bang cac loai anh khac.

e Nap file anh vao texture: D& nap mot file anh vao mét déi twong texture, gan goi ham
IMG_LoadTexture v&i hai tham sé |a con tré t&i renderer va dworng dan dén file anh.
Ham sé tra vé con trd tdi texture chira anh dé tir nay co thé dung dé vé. Néu khong thé
nap anh, chdng han do khéng tim thy file, ham sé tra vé con tré NULL, ta can kiém tra
két qua tra vé vao log 16i ra man hinh dé khi debug chwong trinh cé thé hiéu I6i gi dang
xay ra.

SDL_Texture *texture = IMG_LoadTexture(renderer, filename);
if (texture == NULL) {
SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION, SDL_LOG_PRIORITY_ERROR,
"Load texture %s", IMG_GetError());

}

DPoan code trén sé con dung nhiéu méi khi ta can nap anh, do d6 ban nén dwa né vao mét ham
tién ich dé co thé tai st dung va gon code.

SDL_Texture *loadTexture(const char *filename, SDL_Renderer* renderer)

{
SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION, SDL_LOG_PRIORITY_INFO,

"Loading %s", filename);
SDL_Texture *texture = IMG_LoadTexture(renderer, filename);
if (texture == NULL) {

SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION, SDL_LOG_PRIORITY_ERROR,
"Load texture %s", IMG_GetError());

return texture;
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}

C6 thé thém dong log théng tin “Loading....” vao dau ham dé dé dang hon khi debug chuong
trinh.

e Hién anh trén toan ctra s6: Day |a cach don gian nhat dé vé mot anh. Chi can dung 1
lénh. Trong d6 ta truyén texture vira nap anh vao lam tham sé th&r hai ctia ham
SDL_RenderCopy

SDL_RenderCopy( renderer, texture, NULL, NULL);
Gi®» ban c6 thé stra ham main dé nap va vé cai anh dau tién

int main(int argc, char *argv[])

{
SDL_Window* window = initSDL(SCREEN_WIDTH, SCREEN_HEIGHT, WINDOW TITLE);
SDL_Renderer* renderer = createRenderer(window);

SDL_Texture* background = loadTexture("bikiniBottom.jpg", renderer);
SDL_RenderCopy( renderer, background, NULL, NULL);

SDL_RenderPresent( renderer );
waitUntilKeyPressed();
SDL_DestroyTexture( background );
background = NULL;

quitSDL(window, renderer);
return 9;

}

Dé y hai dong dam th& nhét, ta nap file anh bikiniBottom.jpg vao texture background réi dung
renderer dé vé né. Anh dat truc tiép trong thw muc chira ma nguén cé thé dwoc goi dén twr
trong code bang dwéng dan gian tiép chi gdm tén file, cho nén duwdng dan & day khong cé thw
muc.

Sau d6 la 1énh SDL_RenderPresent v&i nhiém vu hién thi ban vé ra man hinh. Nhéc lai quy
trinh 14 cac 1énh vé chi vé |én ban vé va chi dé khi chay I&nh nay thi ban vé& méi dwoc hién thira
man hinh.

Hai dong code dam & sau dé cé nhiém vu gidi phdng bd nhé cua texture ma ta khéng dung dén
nira, va gan con tré texture vé null dé tranh 16i chdng may dung nham vé sau. Céng viéc nay &
chwong trinh vi du nhd nay khéng cé y nghia gi do chwong trinh két thic ngay sau d6. Tuy
nhién, & cac chuong trinh Ién hon, khi ma ta can dung dén nhidu bd nhé va chwong trinh chay
lau, game 1a dién hinh, thi ta can gidi phéng céac texture ngay khi khéng dung dén ching niva dé
tiét kiém bd nhé cho cac nhu cau vé sau.
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Chay chuong trinh, ban sé thay két qua nhw hinh duéi.

3 F\A_Teaching\LTNC\advprogramsdl_image\bin\Debug\sdl_image.exe -

e Hién anh & mét vj tri cu thé: Dé y luc trwdc ta vé anh bang cach goi ham
SDL_RenderCopy véi hai tham sé cudi bdng NULL. D6 la v& ma khong quan tam vij tri
vé va kich thwéc anh. Tham sb cudi chinh la dé& xac dinh vi tri v& anh trén man hinh. Bé
quy dinh vi tri v& anh, tham s cudi can cé la mét hinh chir nhat SDL_Rect xac dinh vi tri
vé trén man hinh. Mot 14n niva, day la cong viéc 1ap di 13p lai, nén ta cling lam thanh moét
ham tién ich

void renderTexture(SDL_Texture *texture, int x, int y,
SDL_Renderer* renderer)

{
SDL_Rect dest;
dest.x = x;
dest.y = vy;
SDL_QueryTexture(texture, NULL, NULL, &dest.w, &dest.h);
SDL_RenderCopy(renderer, texture, NULL, &dest);
}

dest la hinh chir nhat ma ta sé vé anh bén trong né. n6é cé toa do x,y la toa d0 man hinh noi ta
mudn dat goc trén trai ciia anh. Ham SDL_QueryTexture tinh kich thwéc ca hinh chir nhat do
theo kich thwéc clia anh da nap vao texture. Do do, chiéu cao h va chiéu rong w dwoc truyén
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vao 1&i goi ham SDL_QueryTexture theo dia chi dé chung cé thé dwoc gan gia tri tlr bén trong
ham do.

Va stra ham main dé dung ham trén hién thi anh thr hai - &nh SpongeBob trén hinh nén Ia anh
da vé luc trudce.

SDL_RenderPresent( renderer );
waitUntilKeyPressed();

SDL_Texture* spongeBob = loadTexture("Spongebob.png", renderer);
renderTexture(spongeBob, 200, 200, renderer);

SDL_RenderPresent( renderer );
waitUntilKeyPressed();

SDL_DestroyTexture( spongeBob );
spongeBob = NULL;
SDL_DestroyTexture( background );
background = NULL;

Ta thay quy trinh twong tw nhw dbi véi anh trwéc, nap — vé — gidi phong, chi khac chut & phan
vé. Doan goi SDL_RenderPresent va doi phim nam gitra chi ¢ muc dich dé& ban c6 thé ching
kién thoi diém anh th(r hai dwoc nap va vé, ban can bam phim trudc khi viéc d6 xay ra.

Két qua sé nhw hinh bén dwai.
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W7 FAA_Teaching\LTNC\advprogramisdl_image\bin\Debug\sdl_image.exe -

Hello World!

Goi y thir nghiém véi code:

Chuyén anh vao thu muc con images cla thw muc chira ma nguén rdi sira dworng dan
nap anh tir “bikiniBottom.jpg” thanh “images\\bikiniBottom.jpg”

thay déi cac toa do va kich thwéc, xem dnh méo, anh c6 toa dd ngoai man hinh,

déi cac dnh mau sang dung anh cla ban, thém anh,

dbi thr tw vé anh dé thay anh chéng lén nhau ...

th(r hiéu (rng cla viéc stra vi tri cac Iénh SDL_RenderPresent( renderer ) va
waitUntilKeyPressed()

Hién chi mét phan anh: Bé y rang hai lan vé anh truéc déu vé toan bd anh. Néu chi
mudn v& mot phan cla &nh, tham sb thir ba ctia SDL_RenderCopy la dé cho viéc nay.
Ban can dung mot SDL_Rect dinh nghia khu vwe can vé clia anh va truyén vao vi tri cla
tham sb d6. Poan code dwi day 13 vi du.

SDL_Rect spongeBobSrc;

spongeBobSrc.x = 10;
spongeBobSrc.y = 10;
spongeBobSrc.w = 100;
spongeBobSrc.h = 100;

SDL_RenderCopy( renderer, spongeBob, &spongeBobSrc, &spongeBobDest );

Lai thwong gép:
undefined reference to 'IMG_Load': Kiém tra other linker option xem c6 -ISDL2_image chuwa
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va c6 16i chinh ta nao khéng (nham | va | chdng han)

Tai liéu
Tra clru cac ham ciia SDL2_image tai day: https://wiki.libsdl.org/SDL2_image/CategoryAPI
Code: https://github.com/chauttm/gameProject/blob/main/02 image/main.cpp
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Bai 3. Project c6 nhiéu file

Bai trvdc la vi du mini vé viéc diing anh. Ham main hoi nhiéu chi tiét ky thuat, chi pha hop voi
viéc demo dung anh chr khoéng tién cho viéc thém cac ky thuat mai. O bai nay, ta bat dau dung
project nhiéu file. Ta sé tach cac tién ich vé ra cho d& rdi code trwéc khi thém cac ky thuat maoi.

Trong bai nay, ta sé tach to main.cpp cac mdé-dun, méi mé-dun cd mét nhiém vu riéng, vi du
mé-dun graphics danh riéng cho cac cong viéc dé hoa, mé-dun defs chira cac théng tin ciu
hinh. M&i mé-dun c6 thé hiéu nhw 1a mot thw vién ma ban cé thé tach ra mang dung cho project
khac. Vé cAu trac tbng quat, méi mé dun thuwéng ¢ hai phan:

e header (file .h) chtra cac dinh nghia hang, kiéu di¥ liéu, cac khai bao ham va cai dat mot
s0 ham don gian
e phan cai dat (file .cpp thuwdng la cung tén) chira dinh nghia (cai dat) cac ham

Bai nay chi tach mo6-dun kiéu don gian, méi mé-dun chi gom phan header chira toan bg code,
ké ca cai dat cua tat ca cac ham. Ta sé hoc tach thang ca header lan phan cai dat trong mét bai
sau.

1. Chuan bj project.

Nén bat dau tir sdn phdm cua bai trwéc, ban c6 thé mé project mai, setup tir dau, rdi copy code
sang. Hodc ban c6 thé copy |y ban sao toan bé thw muc project cli, mé ra ban sao &
CodeBlock va dbi tén project méi bang cach click chudt phai vao tén project & ctra s6
Management va chon Properties. Stra Title.

(D V@ = £ ekt x
: W
SEDiEE main.cpp graphics.h defs.
' Projects  Files FSyl* lade <i
@ Workspace

(X

Save project

=3

HE Close project

=@ Hea Add files..

o ‘ ) )
i ¢ Add files recursively...
Remove files...
h
Find file... . A
Management Project/targets options
Project tree ¥ . L
. * Projects  File . .
Add new virtual folder... Project settings C/C++ parsel
0 Workspace
e e pral e =/ sdl_image sdl_image_split_file
Reparse this project _IB Source
: Platforms: Eall

Build ma
Rebuild 5@ Headef  Filename: F\A_Teaching'LTNC\gameProject
Clean 9 Makefile: [ Makefile
Build opti 9 — :
urld options... ] This is a custom Makefile
Open Project Folder in File Browser The file must exist, no Makefile wi
Properties... If you make changes here, the spe

— T options will only be enabled (or di
Nhé& khép tén thu muc va title project dé tranh nham Ian véi project cil.

2. Tao file header chira cac gia tri dung chung toan cuc.

26



Co nhirng gia tri khong thay ddi trong qua trinh chay chwong trin,h ma sé dugc dung dén &
nhiéu logic chwong trinh, vi du nhw hién gio la kich thuwéc clra sO, sau nay cé thé la tén file
chtva ban dd game.... Ta mudn dé né & ché do dung chung thay vi phai truyén cac gia tri nay
qua lai gitra cac ham Nhirng gia tri khong doi nay néu dé& & murc toan cuc khéng vi pham
nguyén tac “khéng dung bién toan cuc’.

Chuyén céc’héng gia tri dung chung cho toan project ra khéi main.cpp, dwa vao mét file header,
tén def.h chang han. O CodeBlock ban c6 thé New file trong khi dang m& project hodc Add files
co san (chudt phai tai tén project trong clra sO Management)

Va boc dau cubi file def.h bang b khoa ifndef....define.... endif.

——mmemm - defs.h
#ifndef _DEFS__H

#define _DEFS__H

const int SCREEN_WIDTH = 800;
const int SCREEN_HEIGHT = 600;
const char* WINDOW_TITLE = "Hello World!";

#tendif

B6 khoa trén co tac dung tranh I6i redefinition - mét bién/ham/hang bi dinh nghia nhiéu hon mét
lan trong code - 16i nay xay ra khi ta include mét file header tai nhieu hon mét file khac.

Dinh danh _DEFS__H nhuw trong doan’code trén gén la mét dinh danh khéng tring voi bét ky
dinh danh nao khac. Do do6 ban c6 thé theo truyén thong la dat tén theo tén file def . h —
DEFS H.

File header defs.h da san sang, ta include n6 vao main.cpp

——e- main.cpp —--------------
#include <iostream>
#include <SDL.h>

#include <SDL_image.h>
#include "defs.h"

using namespace std;
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Pé y la tai dong include, ta dung ddu nhay kép cho defs.h thay vi ngoéc nhon nhuw véi céc file
thw viéc khac. Ly do la cac file dwoc include dung dau nhay kép duwoc tim tai thw muc ma
ngudn cla project, con cac file dwoc include bang dau ngodc nhon dworc tim tai cac dwdng dan
thw vién setup trong ciu hinh project (nh¢ lai ban da setup dwéng dan dén SDL.h & project nhw
thé nao). Tl nay, tat cac file header dwoc tach ra sé dwoc include dung diu nhay kép.

Bién dich va chay thir project d& ddm bao viéc tach file defs.h da lam dung.

3. Tach phan diéu khién do hoa
Ta mudn céc chi tiét kj thuat SDL khéng lam rdi logic chwong trinh, nén ta sé tach né ra file
khac. Ta mudn ham main() sé& cé néi dung nhw sau:

——-- main.cpp ----
int main(int argc, char *argv[])
{
Graphics graphics;
graphics.init();

SDL_Texture* background = graphics.loadTexture("bikiniBottom.jpg");
graphics.prepareScene(background);

graphics.presentScene();
waitUntilKeyPressed();

SDL_Texture* spongeBob = graphics.loadTexture("Spongebob.png");
graphics.renderTexture(spongeBob, 200, 200);

graphics.presentScene();
waitUntilKeyPressed();

SDL_DestroyTexture( spongeBob );
spongeBob = NULL;
SDL_DestroyTexture( background );
background = NULL;

graphics.quit();
return 0;

Ban c6 thé thay la renderer, window khéng con xuét hién trong ham main. (O bai trwéc ta cé hai
bién d6 trong ham main va méi khi vé lai truyén né vao cac ham vé). Ta mudn céc chi tiét kj
thuat, cac bién diéu khién ky thuat lién quan dén db hoa dwoc déng géi hét trong graphics, cai
ma ta khdi tao ra & dau chuwong trinh va déng & cudi chwong trinh.
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DPé duoc nhu trén, ta sé tao struct Graphics va bé cac bién/ham db hoa vao trong dé.

Tao file graphics.h theo quy trinh twong tw def.h & trén. Nhé include defs dé it niva dung kich
thwdc clra sb.

——- graphics.h -----

#ifndef _GRAPHICS__H
#define _GRAPHICS__H

#include <SDL.h>

#include <SDL_image.h>

#include "defs.h"

struct Graphics {
SDL_Renderer *renderer;
SDL_Window *window;
// cac ham khac

}s

#tendif // _GRAPHICS__H

Tai main.cpp, thém #include “graphics.h” (twong ty include defs.h). Sau d6, bé toan bd cac ham
con ngoai trir waitUntilKeyPressed() (cai nay lién quan dén input hon 1a vé, ta tam dé yén
dd) sang graphics.h, dat vao bén trong struct Graphics, va stra prototype ctia chung cho khép
nhu cau goi ham ttr trong main(). Chti yéu 1a thao renderer va window ra khdi danh sach tham
sb cla cac ham.

struct Graphics {
SDL_Renderer *renderer;
SDL_Window *window;

void logErrorAndExit(const char* msg, const char* error)

{
SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION, SDL_LOG_PRIORITY_ ERROR,

"%s: %s", msg, error);
SDL_Quit();

void init() {
if (SDL_Init(SDL_INIT_EVERYTHING) != @)
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logErrorAndExit("SDL_Init", SDL_GetError());

window = SDL_CreateWindow(WINDOW_TITLE, SDL_WINDOWPOS_CENTERED,
SDL_WINDOWPOS CENTERED, SCREEN WIDTH, SCREEN_ HEIGHT,
SDL_WINDOW_SHOWN);

if (window == nullptr)
logErrorAndExit("CreateWindow", SDL_GetError());

if (!IMG_Init(IMG_INIT_PNG | IMG_INIT_JPG))
logErrorAndExit( "SDL_image error:", IMG_GetError());

renderer = SDL_CreateRenderer(window, -1,
SDL_RENDERER_ACCELERATED | SDL_RENDERER_PRESENTVSYNC);

//renderer =
SDL_CreateSoftwareRenderer (SDL_GetWindowSurface(window));

if (renderer == nullptr)
logErrorAndExit("CreateRenderer"”, SDL_GetError());

SDL_SetHint(SDL_HINT_RENDER_SCALE_QUALITY, "linear");
SDL_RenderSetlLogicalSize(renderer, SCREEN WIDTH, SCREEN HEIGHT);

void prepareScene(SDL_Texture * background)

{

SDL_RenderClear(renderer);
SDL_RenderCopy( renderer, background, NULL, NULL);

void presentScene()

{

SDL_RenderPresent(renderer);

SDL_Texture *loadTexture(const char *filename)

{

SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION, SDL_LOG_PRIORITY_INFO,
"Loading %s", filename);
SDL_Texture *texture = IMG_LoadTexture(renderer, filename);
if (texture == NULL)
SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION,

SDL_LOG_PRIORITY_ERROR, "Load texture %s", IMG_GetError());
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}s

return texture;

void renderTexture(SDL_Texture *texture, int x, int y)

SDL_Rect dest;

dest.x X;
dest.y = vy;
SDL_QueryTexture(texture, NULL, NULL, &dest.w, &dest.h);

SDL_RenderCopy(renderer, texture, NULL, &dest);

void quit()

IMG_Quit();

SDL_DestroyRenderer(renderer);
SDL_DestroyWindow(window);
SDL_Quit();

Build va chay lai project d& dam bao la cai tién (refactor) vira réi khdng gay 16i.
Ta da tach thanh cong project thanh ba file.

1.

main.cpp chira logic chinh clia chuwong trinh. Hién gi& hau nhw khéng c6 gi may nhung
sau nay sé thém, va viéc hién gio file nay rat don gian dé doc sé tao diéu kién thuan loi
cho viéc thém logic vé sau.

Hién & cudi ham main cé may dong don dep méy file anh cé vé hoi ky thuat qua, khéng
hop canh. D6 la vi logic hién gi& chi la demo anh. Sau nay, khi anh dwgc déng goéi vao
cac nhan vat / artifact trong game thi ban sé thay ca phan tao anh |an hdy anh déu sé
duoc dé vao dung chd cla no, tai code diéu khién cac nhan vat va artifact twong &ng.
Ta sé con tiép tuc tach thém file ra tir day, khi ma logic clia game tang lén.

defs.h chira cac gia tri hang dé dung chung cho toan project. Hién gi® chi co vai gia tri,
nhwng sau nay khi logic game dwoc bd sung thi sé cé nhiéu gia tri khac dwoc bb sung.
graphics.h chira cac chi tiét ky thuat vé SDL, hién méi c6 cac ham co ban dé khéi tao,
két thic, chudn bi va hién thi man hinh game, nap va vé anh. Sau nay sé& nay sinh thém
cac nhu cau/tién ich vé khac, ta sé bé sung dan vao “thw vién” nay.
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Trén day mai chi la cach tach file don gian dé lam. M&i mo-dun (thw vién) cla ta & trén nam
hoan toan trong duy nhat mét file header. Ta chwa quan tdm dén viéc phan biét gitra phan
header va phan implement ctia méi mé-dun. Ky thuat nay dé sau.

Goii y thir nghiém:
Ban thtr tam bd (comment out) bd khoa & file defs.h va bién dich lai project d& xem 16i
redefinition

main.cpp graphics.h defs.h

1

2

3

4 [l const int SCREEN WIDTH = 200;

5 const int SCREEN HEIGHT = &00;

6 const char* WINDOW_TITLE = "Hello World!"™:
-

W

<

Logs & others
1 |# Code:Blocks (C}, Search results A Ceee ﬁ-BuiId log ? Build messages ¥ CppCheck/Vera++

File Line Message

== Build: Debug in sdl_image_split_file {(compiler: GNU GCC Compiler) ——
F-3A Teaching.- .. error: redefinition of 'comnst int SCREEN WIDTH®
F:%& Teaching... note: "const int SCREEN _WIDTH' previocusly defined here
:“A Teaching... error: redefinition of 'const int SCREEN HEIGHT'

F:%& Teaching... note: 'const int SCREEN HEIGHT' previously defined here

Ao

:“A Teaching... error: redefinition of 'const char* WINDOW _TITLE'

F:%A Teaching...

[}

note: 'const char* WINDOW _TITLE' previously defined here

=== Build failed: 3 errori(s), 0 warningi(s) (0 minutei(s), 0 secondis)) ==
Thr xong nhé bd comment out d& chwong trinh hét I8i bién dich nhé.
Hién gi® graphics.h chi dwoc include & main.cpp nén néu bd khéa khong bi 16i. Tuy nhién,
khong biét twong lai cé dung nhiéu chd hay khéng, d& khéng phai quan tam dén 16i nay, ta tao

théi quen d&t khoa cho tat ca céc file header.

Code: https://qithub.com/chauttm/gameProject/tree/main/03_split_file

Bai 3a. Tach tiép graphics thanh graphics.h va graphics.cpp (optional)

Noi dung nay ban cé thé hoc cho biét chir khéng can thiét cho project bai tap I&n. Néu ban
mudn hoc kj vé C++ thi chil dé nay la c6 ich. N6 cé ich cho viéc td chirc cac md-dun thw vién
tai st dung cho céac project khac. N6 khéng cé ich va phirc tap khdng can thiét khi dung cho chi
mot project. Ban cé thé bd qua bai nay.

O tinh trang cla project bai trwéc, graphics.h chira toan bo tat ca cac khai bao, dinh nghia va
cai dat cla struct Graphics va cac ham cutia né. Tinh trang nay rat tién cho nguwdi viét chuwong
trinh, nhwng khéng chuan 1am theo quy tac tach file thanh header (API) va cpp
(implementation). D& tach tiép cho chuén thi graphics.h chi nén chira dinh nghia struct véi khai
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bao cac ham thanh vién, dé chinh la APl ciia mo-dun Graphics. Con than cac ham thanh vién
cta Graphics la chi tiét cai dat, khéng phai API, nén can tach ra khai file header chira API.

L4y vi du ham logErrorAndExit ctia Graphics can dwoc tach thanh 2 phan:

Phan khai bao ndm tai graphics.h, & bén trong dinh nghia struct Graphics. Dé y 1a khai bao ham
khéng c6 than ham ma chi c6 d4u chdm phay két thic dong khai bao.

e graphics.h

struct Graphics {
SDL_Renderer *renderer;
SDL_Window *window;

void logErrorAndExit(const char* msg, const char* error);

Phan than ham chuyén sang file graphics.cpp.
—mmmm - graphics.cpp
#include <SDL.h>
#include <SDL_image.h>
#include "graphics.h"

void Graphics::logErrorAndExit(const char* msg, const char* error)
{
SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION, SDL_LOG_PRIORITY_ERROR,
"%s: %s", msg, error);
SDL_Quit();

Dé y |a graphics.cpp can include cac thu vién cho cac ham dwoc dung dén trong ndi dung file,
include ca graphics.h vi & graphics.cpp c6 dung dén kiéu di¥ liéu Graphics.

Ngoai ra, vi ham logErrorAndExit la thanh vién cta struct Graphics nhwng lai dang dwoc viét
& bén ngoai pham vi clia struct Graphics (né nam & file graphics.h), nén quan hé “cta
Graphics” can dwoc ghi mét cach twéng minh, do 1 ly do ta can tiét diu td Graphics: : dat
trwdc tén ham logErrorAndExit. T4t ca cac thanh vién cla struct khi dwoc dinh nghia & bén
ngoai dinh nghia struct déu can dung ci phap nay dé phan biét véi cac bién/ham loai thudng
(khéng thudc vé struct/class nao).

Ta lam twong ty v&i cac ham khac cia struct Graphics.

Néu trong mé-dun graphics cé cac ham khéng thuéc struct Graphics, ta ciing tach thanh hai

phan twong tw nhw trén. Chang han néu ta cé ham foo() & mo-dun Graphics.
File graphics.h sé chira khai bao ham foo
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void foo();
File graphics.cpp sé chira dinh nghia ham foo

void foo() {
std::cout << "Hello";
} 3 3 z
Nhé la foo() la ham déc lap, nén & day ta khong can tién to Graphics:: hay gi do twong tw cho
foo().
Nay sinh mot van dé la 16i dinh nghia nhiéu 1an déi véi dong sau trong defs.h
const char* WINDOW_TITLE = "Hello World!";
Dé slra mot cach don gian, tai defs.h, ta thay dong trén bang
#define WINDOW_TITLE = "Hello World!"

Code:

https://qithub.com/chauttm/gameProject/blob/main/03_split_file_further/graphics.h
https://github.com/chauttm/gameProject/blob/main/03 split file further/graphics.cpp
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Bai 4. Event chudt

Toém tat
L4y toa d6 hién tai ctia chudt: SDL_GetMouseState(&x, &y);
In ra man hinh dé theo déi: cerr << x << ", " <<y << endl;

Can poll event dé lay dwoc toa dd tiép theo ctia chudt, néu khong sé bi tac & event chudt dau
tién (thr ma xem).

SDL_Event event;
while (true) {
SDL_PollEvent(&event);
SDL_GetMouseState(&x, &y);
cerr << x << ", " << y << endl;
switch (event.type) {
case SDL_QUIT:
exit(9);
break;
}
SDL_Delay(100);

Nap texture cho &nh con trd, lam mét Ian trwéc vong 1&p dé dung di dung lai.

SDL_Texture *targetterTexture = graphics.loadTexture("img/tinyBlackBox.png");

Vé hinh con trd tai toa do chudt graphics.renderTexture(targetterTexture, x, y);

Két qua la hinh vé hién song song v&i hinh con tr6 thong thwong. Dé khong hién con tré, dat
vao cudi ham init: SDL_ShowCursor(0);

Can két hop cac Iénh x6a man hinh dé xéa dau vét di chuyén clia con tré.

Chi tiét
Ta cling bat dau tir mot ban sao cla project bai truwdc (da tach file defs va graphics). Nho stra
tén project méi thanh mouse_event chdng han dé khong bi 1an.

Cach lay toa dd chuét trong khi di chuyén.

Hay stra ndi dung ham main thanh ngi dung don gian sau dé thay nhirng Iénh i thiéu can thiét
dé lay dwoc toa dd chuot.

Graphics graphics;
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graphics.init();

SDL_Event event;

int x, y;

while (true) {
SDL_GetMouseState(&x, &y);

cerr << x << ", << y << endl;

SDL_PollEvent(&event);
switch (event.type) {
case SDL_QUIT:
exit(9);

break;

}
SDL_Delay(1090);

graphics.quit();

return 9;

Chay thir, nho khua chudt trong cira s6 Hello clia chwong trinh, ban sé thay cira sb console
den bén dwdi co in ra toa dd x, y clia chudt, né thay doi theo chuyén ddng ctia chubt.

B Hello World!
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D6 la két qua in ra man hinh console két qua cla Iénh |3y toa d6 chudt
SDL_GetMouseState(&x, &y);

Lénh trén sé khéng hoat ddng nhw mong mudn néu thiéu cac diéu kién sau:

1. Dat trong vong 1ap dé dwoc goi di goi lai trong qua trinh di chuyén chuét. cai nay sau sé
chinh la game loop clia chwong trinh game clia cac ban.

2. Vong lap can co6 do tré viva phai, & day la tré 100ms v&i Iénh SDL_Delay(100).

3. Trong vong lap can lay event (ca ban phim Ian chudt) tiv Iénh SDL PollEvent(&event)
(quan trong la c6 goi, con xt ly event nhan dwoc nhu thé nao thi tuy Ioglc ctia game). O
doan code trén, event chi dung dé kiém tra xem user da click déng cira s6 game hay
chwa.

Lwu y rang ndi dung ham main & trén khéng vé gi, chi lam duy nhét viéc demo 4y toa d6 chuét.
Céc hoat dong vé va x( ly logic néu cd sé ghép vao bén trong chinh game loop so khai trong
do.

cerr: Nhuw da thdy & két qua chay chwong trinh, cerr 1 1&nh in ra man hinh, cerr gan giéng voi
cout. Diém khac biét Ia & chd cerr la ludng output danh riéng cho bao 16i va debug, (err 1a t
error) n6 dé 1ap tirc ndi dung ra man hinh va chi d4 ra man hinh. Trong khi d6, cout 1a luéng
output c6 bd nhé dém dé gidm thdi gian chwong trinh phai doi viéc ghi ra man hinh (ghi vao bo
nhé dém thi nhanh hon ghi ra man hinh). Khi bd nhé dém day thi néi dung cout méi dwoc dé ra
man hinh.

Gio ta cé thé thém mdt chat code dé th&r nghiém thém vé viéc sir dung toa do chudt. Ta sé& vé
mot hinh chir nhat, va lién tuc kiém tra xem chudt dang & bén trong hay bén ngoai hinh chir
nhat.

V& hinh ch nhat. Ta khong c6 nhu cau vé di vé lai man hinh, nén chi can 1 doan ngan nam
ngoai game loop (doan bdi dam). Vé va hién thi man hinh luén mét lan.

e main.cpp
Graphics graphics;

graphics.init();

SDL_Rect rect;

rect.x=100;

rect.y=100;

rect.h=100;

rect.w=100;

SDL_SetRenderDrawColor(graphics.renderer, 255, 255, 255, 0 );
SDL_RenderFillRect(graphics.renderer, &rect);

SDL_RenderPresent(graphics.renderer);

SDL_Event event;

int x, y;
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Kiém tra vi tri chudt. Thay vi chiin x, y ra man hinh console nhuw lic trwéc, ta thay bang mot
[énh in theo diéu kién (dong bbi dam).

— e main.cpp—-------------
SDL_GetMouseState(&x, &y);
cerr << ((x > 100 & & y > 100 && x < 200 && y < 200) ? "In\n" : "Out\n");

SDL_PollEvent(&event);

Két qua chay sé& nhw sau, nhé di chuét ra vao hinh chi¥ nhat dé thay output thay déi theo.

B ' Hello World!

Cach lay event click/tha chuét

Khi ban lam gi d6 véi chudt (click, tha, phim trai, phai....scroll ...), event d6 da dwgc ghi nhan
vao bién event b&i chinh 1énh SDL_PollEvent da co6 san. Ta da c6 san lénh switch vdi case
danh cho event déng clra sé game. Gi® ta chi can thém trworng hop xi ly cho trwdng hop event
chudt. Thém hai case click va tha chudt vao trong Iénh switch nhw dwéi day, ban c6 thé mudn
comment out dong cerr cii vé vi tri infout chudt cho d& rbi mét.

—en main.cpp —-----------
while (true) {
SDL_GetMouseState(&x, &y);
//cerr << ((x > 100 && y > 100 && x < 200 && y < 200)...

SDL_PollEvent(&event);
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switch (event.type) {

case SDL_QUIT:
exit(9);
break;

case SDL_MOUSEBUTTONDOWN :
cerr << "Down at (" << x << ", " <<y << ")\n";
break;

case SDL_MOUSEBUTTONUP:
cerr << "Up at (" << x << ", " <<y << ")\n";
break;

}
SDL_Delay(1090);

Chay thtr va ban sé thay ctra sb console ghi ra cac sw kién nhan va tha chudt, vi du:
Down at (159, 135)

Up at (159, 135)

Down at (159, 135)

Up at (136, 177)

Hay thir click (nhan rdi tha nhanh) va kéo (nhan, gitr, di chudt, réi mai tha), thir té hop trai va
phai, xem hiéu &ng khac nhau nhw thé nao.

DPoan code trén chwa quan tdm phan biét chudt trai va phai. Néu muén phan biét trai va phai,
ban can kiém tra event.button c6 gia tri a SDL_BUTTON_LEFT hay SDL_BUTTON_RIGHT. V&
chi tiét, néu ban c6 thé tw tim hiéu (https://wiki.libsdl.org/SDL2/SDL_MouseButtonEvent).

Lwu y: cac phan code & trén Ia code t6i thiéu véi muc dich duy nhét la chi dan cach thuc hién
mét sO cbng viéc. Ban can to chirc code tot hon (hang, ham, tén bién ..... ) khi viét vao logic
chwong trinh.

Dén day ban da c6 di cong cu ky thuat d& lam game don gidn nhuw TicTacToe hay Memory rbi.
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Bai 5. Game Tictactoe

Ta sé& dung cac ky thuat da hoc & trén dé lam game Tictactoe don gian.

Chuan bij code: Tl project cua bai sy kién chudt. Tao project mai, chinh code ham main dé bd
bét code demo lan trwdce.

—_ main.cpp

int main(int argc, char *argv[])

{

Graphics graphics;

graphics.init();

int x, y;
SDL_Event event;
bool quit = false;
while (! quit) {
SDL_PollEvent(&event);
switch (event.type) {
case SDL_QUIT:
quit = true;
break;
case SDL_MOUSEBUTTONDOWN :
SDL_GetMouseState(&x, &y);
cerr << "Mouse-down at (" << x << "
break;
}
SDL_Delay(1090);

graphics.quit();

return 0;

, <<y << ")\n";

Pé y la ta chi can dung dén sw kién mouse down cho viéc user click vao 6 ban c. Tai vj tri hién
gi& chi output théng tin event mouse down, ta sé xt ly logic viéc danh c& va hién thi ban c& da
c6 thém nuwdc moi.
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Ta ciing chinh case SDL_QUIT dé chi nhay ra khoi game loop chir khong dot ngét dirng .
chuwong trinh nhw & bai trwée (nhé la ta can don dep SDL trwwdce khi dieng han). Chay thir di dé
biét la chwong trinh van ghi nhan event chudt.

Bai nay bat dau c6 chut logic game, nén ta bat dau dwa game vao code ham main. Dau tién la
khéi tao game, v& man hinh dau tién ctia game. Tiép theo |a chinh phan x& ly event chudt dé co
thém x& ly logic va vé tinh trang m&i cia game.

—_ main.cpp

Graphics graphics;

graphics.init();

Tictactoe game;
game.init();

graphics.render(game);

case SDL_MOUSEBUTTONDOWN:
SDL_GetMouseState(&x, &y);
processClick(x, y, game);
graphics.render(game);

break;

Ban dé c6 khung xt ly caa chwong trinh véi déy du cac bwérc. Coéng viéc hién gio la
thém dan chi tiét va logic cho tirng bwéc cho dén khi hoan thién game. File main.cpp gio
da xong.

Thém ham processClickvao file main.cpp voi ndi dung co tinh chat chuén bi cho logic chi tiét
(hién}chu’a biét tinh hang cét tir toa dé chudt x, y nhu thé nao), nhwng ham nay cé nhiém vu
chuyén tr toa dd chudt sang toa dé hang cot va goi ham update logic game

—_ main.cpp

void processClick(int x, int y, Tictactoe& game) {
// chuyén toa dd man hinh x, y thanh toa dd hang c6t cla game
int clickedCol = @; // todo
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int clickedRow = @; // todo

game.move(clickedRow, clickedCol);

}

—- main.cpp

Hay tao mot file mai, ch§~ng han logic.h, & trong project, viét struct Tictactoe, tam thoi chi co
may ham rong dé tranh I6i bién dich. Nh&d thém dong #include “logic.h” vao dau file main.cpp

logic.h
#ifndef _LOGIC__H
#define _LOGIC__H

struct Tictactoe {

void init() { }

void move(int row, int col) { }
2
#endif

Dé y thay ta ma&i thém Iénh graphics.render(game) vao ham main. Do d6 ta ciing can bd sung
ham render (Tictactoe& game) vao trong struct Graphics. Nh& thém dong #include “logic.h” vao
dau file graphics.h

—_——— e graphics.h

struct Graphics {
SDL_Renderer *renderer;
SDL_Window *window;

void render(const Tictactoe& game) {
/| prepareScene: c6 thé x6a man hinh ho&c vé hinh nén, hoac khong gi ca, tuy

/[ vé& game board

presentScene();
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Dau tién la chuan bi man hinh, cé thé xéa réng, co thé load hinh nén, hodc khéng lam gi ca néu
ta sé chi toan vé d& nhw & game nay. Tiép theo 1a vé& ban c&. Cudi ciing |a render man hinh (ta
c6 san ham presentScene() rdi ban nhé khéng?).

DPén day van chwa vé gi, nhwng ban van dich va chay thi di dé biét chac 1a cac doan code vira
thém khép nhau vé cl phap va khéng pha mét cai gi.

Chuén bj anh va vé thir: V& 3 anh vudng kich thuwéc 30x30 pixel cho 3 trang thai cla 6: trong,
X, va 0. Dung Paint hodc phan mém nao tuy ban hodc download t github
(https://github.com/chauttm/gameProject/tree/main/05_tictactoe/img). Ban c& 3x3 sé dugc vé ti
cac 6 nay. D& cho gon gang cau tric file trong thw muc project, ban tao thu muc img trong thw
muc project va dat 3 file trén vao trong do.

Sét rudt mudn vé 1dm rdi phai khéng? Bai 2 da co ki thuat load texture va vé anh. Hay thém
nhanh mét doan code vao trong ham render néi trén d& nhanh choéng vé 3 cai anh kia l1én. (Nhé
la cong viéc init sdl_image, cac ham loadTexture va renderTexture da cé san trong ham
graphics.init r6i, nén khéng phai dé y dén né niva, qua tién loi!)

—_————— graphics.h------------
struct Graphics {

void render(const Tictactoe& game) {
llprepareScene();
SDL_Texture* cellEmpty = loadTexture("img//cell_empty.png");
renderTexture(cellEmpty, 10, 10);

SDL_Texture* cellX = loadTexture("img//cell_x.png");
renderTexture(cellX, 110, 10);

SDL_Texture* cellO = loadTexture("img//cell_o.png");
renderTexture(cellO, 210, 10);

presentScene();

Yay!!! Chay chuong trinh va da thay 3 6 vuéng.
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INFO: Loading i cell empty.png
INFO: Loading i X : Helle World!
INFO: Loading img//cell o.png

Gi® thi don dep trwére khi vé tir té.

Dau tién |a 3 cai texture kia s& dung rat nhiéu trong khi v& ban c&, nhwng chi can nap mét 1an.

Do d6 ta s& chuyén 3 bién texture ra ngoai lam bién thanh vién cta struct Graphics va nap né
khi khé&i tao graphics.

— e graphics.h -------------—--

struct Graphics {
SDL_Renderer *renderer;
SDL_Window *window;

SDL_Texture *cellEmpty, *cellX, *cellO;

void init() {
initSDL();
cellEmpty = loadTexture("img//cell_empty.png");
cellX
cello

loadTexture("img//cell_x.png");

loadTexture("img//cell_o.png");

void render(const Tictactoe& game) {
//prepareScene();
renderTexture(cellEmpty, 10, 10);
renderTexture(cellX, 110, 10);
renderTexture(cellO, 210, 10);

presentScene();

void quit()

{
SDL_DestroyTexture(cellEmpty);

44



cellEmpty = nullptr;
SDL_DestroyTexture(cellX);
cellX = nullptr;
SDL_DestroyTexture(cellO);
cell0 = nullptr;

IMG _Quit();
SDL_DestroyRenderer(renderer);

SDL_DestroyWindow(window);
SDL_Quit();

Dé y la ham init() gi& chi con may dong. Ham init() cti vén chira rat nhiéu logic kh&i tao duoc
ddi tén thanh initSDL() va goi tir bén trong ham init() m&i cho gon. Ta cling thém céc Iénh hay
texture vao dau ham quit() d& cho du quy trinh tao va don dep. D& y 1a viéc nay khéng anh
hudng dén API ciia code ham main goi graphics.init() hay graphics.quit().

Nh& chay lai dé chéc chén la ban chwa gay 16i gi.

Vé game board.

Dé tinh toan toa do v& méi 6, ta can toa dd goc trén trai clia ban cd va kich thwédc ctia méi 6.
Céc gié tri nay dwoc dung & graphics.cpp ciling nhw ché nao dé sé xi ly event chudt, do do ta
dé né & dang hang & defs.h d& dung chung nhw la cAu hinh game. D& y |a méy cai anh cla ta
kich thwéc 30x30 nén kich thuwéc 6 ban c& CELL_SIZE ciing Ia 30 cho tién. BOARD_X BOARD
Y thitay y

defs.h
#ifndef _DEFS__H
#define _DEFS__H

const int SCREEN_WIDTH = 800;

const int SCREEN_HEIGHT = 600;

const char* WINDOW_TITLE = "Hello World!";
#define BOARD_X 10

#define BOARD_Y 10

#define CELL_SIZE 30
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Ta stra ham render ctia Graphics dé vé ban c& véi trang thai 6 (tréng, X, O) tam quyét dinh
bang mét logic don gian linh tinh khong lién quan dén logic game (da lam dau ma dung).

—_ graphics.cpp ------
void render(const Tictactoe& game) {

//prepareScene();

for (int i = @; i < 3; i++)
for (int j = 0; j < 3; j++) {
int x = BOARD_X + j * CELL_SIZE;
BOARD_Y + i * CELL_SIZE;

int y
if (i == j) renderTexture(cellEmpty, X, y);
if (i > j) renderTexture(cellX, x, y);

if (i < j) renderTexture(cellO, x, y);

}s

presentScene();

Chay thir di, khédng dén ndi té phai khong?

B " Hello World!

(BOARD_X, BOARD_Y)

Cuéi cung la logic game va xtr ly input.

Game don gidn nay chi can c6 mét mang 2 chiéu ghi trang thai cac 6 va ham move
— e logic.h
#ifndef _LOGIC__ H
#define LOGIC_H
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#define BOARD_SIZE 3
#define EMPTY_CELL ' '
#define O_CELL 'o'
#define X_CELL 'x'

struct Tictactoe {
char board[BOARD_SIZE][BOARD SIZE];

char nextMove = O_CELL;

void init() {
for (int i = @; i < BOARD_SIZE; i++)
for (int j = @; j < BOARD_SIZE; j++) board[i][j] = EMPTY_CELL;
}
void move(int row, int column) {
if (row >= 0 && row < BOARD_SIZE &&
column >= @ & column < BOARD_SIZE)

board[row][column] = nextMove;

nextMove = (nextMove == O_CELL) ? X_CELL : O_CELL;

};

ttendif

Chinh ham render cho khép logic game
——- graphics.cpp ------
void render(const Tictactoe& game) {

//prepareScene();

for (int i = ©; i < BOARD_SIZE; i++)
for (int j = @; j < BOARD_SIZE; j++) {
int x = BOARD X + j * CELL_SIZE;
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int y = BOARD_ Y + i * CELL_SIZE;
switch (game.board[i][j]) {
case EMPTY_CELL: renderTexture(cellEmpty, X, y); break;
case X_CELL: renderTexture(cellX, x, y); break;
case 0_CELL: renderTexture(cellO, x, y); break;
}s
}s

presentScene();

\Va dén gio®, khi logic chuyén ddi gitra toa d6 va hang cot da ré rang, ta hoan thién ham
processClickAt & main.cpp

—_ main.cpp

void processClickAt(int x, int y, Tictactoe& game) {

}

—_ main.cpp

// chuyén toa dd man hinh x, y thanh toa dd hang cdt cla game
int clickedCol
int clickedRow = (y - BOARD_Y) / CELL_SIZE;

(x - BOARD_X) / CELL_SIZE;

game.move(clickedRow, clickedCol);

Build va chay thr di. Game choi dwoc rdi nhé!

Code: https://github.com/chauttm/gameProject/tree/main/05 tictactoe

Han ché:

Hoi lag vi vong l&p lic nao ciing delay 100ms. Thwc ra game loai nay khéng can delay,
chi can doi event tiép theo thoi. Ban cé thé tim cach chinh code sau khi hoc bai vé s
kién ban phim

Chuwa kiém tra d& cAm danh trung 6

Chuwa kiém tra va bao théng thua

Chuwa cho choi nhiéu van.

Kich thuwéc ban cd va 6 bi cb dinh theo kich thuwéc anh (30x30)

Chua loai cac event & quanh ranh giéi gitra hai 6, ngwdi dung khé ma nhin thay duoc
viéc dich 1 pixel thi game sé tinh |a 6 bén canh. Tét nhat la bd qua cac eventclick vao
mép .

Kich thwéc man hinh va tiéu dé ctra sb van gitr nguyén nhw bai dau tién, nén chinh dé
dep hon.

Nén game hién tréng khong c6 gi ca, cé thé dung anh vé& nén cho dep hon
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Ban c6 thé tw may mo sira chwong trinh ¢é cai thién. Nhé Ia ban chi can hiéu code & trén
thoi da du dé lay 4 diém bai tap Ion; ban viét thém code dé game hoan thién hon thi sé
dwoc diém cao hon.
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Bai 6. Event ban phim

Chuén bj code: tao project méi dwa trén san pham Bai 4. Event chudt.

Cach don gian:

Dé budc dau bat sw kién ban phim, hay stra ham main() dé co ndi dung nhuw dudi day. DBé y
cac dong code mau Ianj. Dong c6 vong while chay SDL_PollEvent sé dgi bat mét sy kién chudt
hoac ban phim. Hai khoi case SDL_KEYDOWN va SDL_KEYUP x& ly hai trwdng hop phim

nhén va phim tha, in ra scancode clia phim do. Khéi default in ra ddu cham dé ta biét co mot
event khdng phai phim bam, ban click chuét chang han.

main.cpp —--------------
int main(int argc, char *argv[])
{

Graphics graphics;

graphics.init();

SDL_Event event;
while (true) {
while (SDL_PollEvent(&event)) {
switch (event.type) {
case SDL_QUIT:
exit(0);
break;
case SDL_KEYDOWN:

cerr << "\nDown: << event.key.keysym.scancode;
break;
case SDL_KEYUP:

cerr << "\nUp: << event.key.keysym.scancode;

break;

default: cerr << "\n.";

}
SDL_Delay(1090);

graphics.quit();
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return 0;

Hay chay thtr, nhan va tha cac phim trén ban phim xem chwong trinh in ra cai gi.
Ban c6 thé nhin thay output twong tw nhw sau & clra sd console

Down: 9
Down: 10
Down: 11
Up: 9
Up: 10
Up: 11
Down: 7
Down: 9

Scancode dugc in rala ma clia phim vat ly trén ban phim, ban thtr gd A hay a sé thay nhw
nhau. Ban c6 thé tra xem scancode cua cac phim cu thé tai bang nay:
https://wiki.libsdl.org/SDL2/SDLScancodelookup

Néu muén kiém tra xem phim vira nhan cé phai phim C khéng chang han, ban c6 thé dung diéu
Hén(gvent.key.keysym.scancode == SDL SCANCODE C). Cot SDL Scancode Constant 1a
cac hang dwoc dinh nghia sén cho scancode cua tirng phim.

Chang han, ban c6 thé ghép logic xt ly cac phim mdi tén mét cach don gidn nhw sau
case SDL_KEYDOWN:
if (event.key.keysym.scancode == SDL_SCANCODE_UP) goUp();
if (event.key.keysym.scancode == SDL_SCANCODE_DOWN) goDown();
if (event.key.keysym.scancode == SDL_SCANCODE_LEFT) goLeft();
if (event.key.keysym.scancode == SDL_SCANCODE_RIGHT) goRight();

break;

Néq ban c6 nhip game cham, hodc khéng cé nhip déu d&n (kiéu nhw tictactoe va memory), ban
muon xt ly chinh xac tirng event phim up va down, vi du down thi lam mét hoat déng nao do,
up thi lam mdt hoat dong khac, thi ban nén lam theo cach trén.
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Néu game ctia ban chay nhip nhanh, va ban quan tdm phim nao dang dwoc git, thi cé6 mot
cach don gian hon va né cho phép dé dang xu ly t& hop phim (gitk mét Iic nhiéu phim). Vi du
gilr ddng th&i hai phim Up va Right thi nhan vat s& nhay 1&n cao vé bén phai, con néu chi nhan
Up thi nhan vat chi nhay Ién tai ché.

Stra ham main() thanh nhw dwéi day. Lénh SDL_PollEvent khéng thé bd qua, né khong dwoc
goi thi trang thai phim khéng dwoc ghi nhan (con nhé event chudt cling twong tw???) Ta can
dat SDL_PollEvent trong vong while dé méi lan déu doc hét cac event da xay ra nhung chuwa
dwoc doc.
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—mmeee main.cpp---------

int main(int argc, char *argv[])

{

Graphics graphics;

graphics.init();

bool quit = false;

SDL_Event event;

while (!quit) {
//Handle events on queue
while (SDL_PollEvent(&event)) {

if (event.type == SDL_QUIT) quit = true;

}
const Uint8* currentKeyStates = SDL_GetKeyboardState(NULL);
if (currentKeyStates[SDL_SCANCODE_UP] ) cerr << " Up";
if (currentKeyStates[SDL_SCANCODE_DOWN] ) cerr << " Down";
if (currentKeyStates[SDL_SCANCODE_LEFT] ) cerr << " Left";
if (currentKeyStates[SDL_SCANCODE_RIGHT] ) cerr << " Right";
cerr << ".\n";
SDL_Delay(1090);

}

graphics.quit();

return 9;

}

Hay chay thtr va thir gite mét phim va gilr tb hgp cac phim mi tén xem két qua in ra nhw thé
nao. Ban sé thay cac phim dwoc gilr dong thoi duoc output trén cing mét dong. Cac nhip
khéng cé event la phim mii tén la cac dong chira duy nhat mét dau cham. Vi du:
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Left.

Up Left.
Up Left.
Up Left.
Up Left.

Right.
Right.
Left Right.
Left.

Down Left Right.

Ban tht» thém vao code cac dong if cho cac phim khac ﬂé nghich tiép. Nhé tra bang
https://wiki.libsdl.org/SDL2/SDLScancodelookup dé biét tén hang rng véi cac phim khac.

Lwu y: Néu nhip game cta ban cham qua, trong khi ngu®i choi bAm phim nhanh qua, nhan va
tha ngay trong mét nhip game, thi cach xt ly trén sé bd qua sw kién dé. Ban hay thir cho delay
1000ms va nhan phim that nhanh trong khi chay chwong trinh d& xem hién twong nay xay ra
nhw thé nao.

Code: hitps://github.com/chauttm/gameProject/tree/main/06_keyboard_event
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Bai 7a. Hoat hinh - Vat di chuyén

Chuén bj code: B4t dau tir san pham cla Bai 6 - Event ban phim.

O bai nay ta lam mot vat chuyén dong déu trong man hinh game, c6 thé ding cac phim mdi tén
dé doi huwéng.

Thong tin vé mot dbi twong chuyén dong gom co toa do va van téc. Tai méi nhip game, ta thay
ddi toa d6 clia dbi twong theo van tbc hién hanh. Vi du ta lam struct Mouse.

struct Mouse {
int x, y;
int dx = @, dy = 0;
int speed = INITIAL_SPEED;
void move() {
X += dx; y += dy;
}
void turnNorth() {
dy = -speed; dx = @;
}
void turnSouth() {
dy = speed; dx = 0;
}
void turnWest() {
dy = 0; dx = -speed;
}
void turnkast() {
dy = 0; dx = speed;

Ta lam s&n cac ham déi hwong dé co thé goi tir bén ngoai, game loop hoac trong logic cia
game, ma khong phai nh& chi tiét vé cac thong tin bén trong.

Dé vé vat di chuyén, tai mbi nhip game, ta can lam dd 3 bwéc: x6a man hinh, cap nhat toa do
clia doi twong, render game v&i doi twong & vi tri maéi.

Dé thém chut tha vi, ta dung doan code dung event ban phim ti bai trudc va ghép cac 16i goi
ddi hwéng chuyén dong

55



Mouse mouse;
mouse.x = SCREEN_WIDTH / 2;
mouse.y = SCREEN_HEIGHT / 2;

while (!'quit && !gameOver(mouse)) {

graphics.prepareScene();

while (SDL_PollEvent(&event)) {

if (event.type == SDL_QUIT) quit = true;
}
const Uint8* currentKeyStates = SDL_GetKeyboardState(NULL);
if (currentKeyStates[SDL_SCANCODE_UP]) mouse.turnNorth();
if (currentKeyStates[SDL_SCANCODE_DOWN]) mouse.turnSouth();
if (currentKeyStates[SDL_SCANCODE_LEFT]) mouse.turnWest();
if (currentKeyStates[SDL_SCANCODE_RIGHT]) mouse.turnEast();

mouse.move();

render(mouse, graphics);

graphics.presentScene();
SDL_Delay(10);

Code: https://github.com/chauttm/gameProject/tree/main/07a _moving object
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Bai 7. Hoat hinh - Background tréi
Chuan bij code: Bat dau tlr san phdm clia Bai 3 - Project c6 nhiéu file.

Chuén bj anh: can 1 anh c6 chiéu rong bang chiéu réng ctia clra s game, hodc stra chiéu
rong ctra sO game cho vira bang anh. Bé dé minh hoa chién lwgc tréi, ta tam dung anh don
gian sau, ban sé dé thay bién anh cling nhw cac soc anh.

Chién lwore: V& hinh nén hai lan néi tiép nhau, hinh bén phai tai toa do (scrollingOffset, 0), hinh
bén trai tai toa do (scrollingOffset - width, 0). O hinh minh hoa bén dwéi, khung chi® nhat mau
den 14 ctra s6 game. V&i toa do vé nhu trén thi mdi thoi diém ta chi nhin thay khuac sau cta hinh
bén trai va khic dau cta hinh bén phai. Khi gia tri scrollingOffset bang chiéu réng man hinh thi
ta chi nhin thay hinh bén trai, khi scrollingOffset giam dan thi hai hinh dich dan sang trai, ta nhin
thdy nén chay dan sang trai. Khi scrollingOffset gidam vé 0 thi ta reset né vé dé réong clia man
hinh va moi chuyén lap lai.

Ta thay ddi gia tri ctia scrollingOffset khi nao? Déu dan tai mdi nhip ctia gameloop.

scrollingOffset

Dé diéu khién tr chwong trinh chinh, ta thém vai dong code vao ham main dé (1) khoitao
background, (2) cho anh nén tréi tai méi nhip game, vé nén; va (3) gidi phong anh trwede khi két
thuc chwong trinh.

—-- main.cpp

Graphics graphics;
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graphics.init();

ScrollingBackground background;
background.setTexture(graphics.loadTexture(BACKGROUND_IMG));

bool quit = false;
SDL_Event e;
while( !quit ) {
while( SDL_PollEvent( & ) !'=0 ) {
if( e.type == SDL_QUIT ) quit = true;

background.scroll(1);

graphics.render(background);

graphics.presentScene();

SDL_Delay(100);

SDL_DestroyTexture( background.texture );
graphics.quit();

ScrollingBackground sé& la ciu trac div liéu dung dé vé va quan ly mot cai background cé kha
nang troi. DI liéu vé mdt background gdm cé anh nén, gia tri scrollingOffset, kich thwéc chiéu
réng ctia anh. CAu truc ScrollingBackground con can hai ham x& ly di liéu: setTexture dé 1y
anh nén va lay do rong anh. Scroll dé thay déi gia tri scrollingOffset.

Ta ciing can thém ham render dé vé nén theo chién Iugc ndi trén. Ta cai ham nay & trong struct
Graphics dé tién dung cac ham tién ich va but vé san cé tai do.

Nhuw vay la ta c6 kiéu di liéu tdng quat dung cho viéc tao hinh nén tréi.

e Graphics.h----------------
struct ScrollingBackground {
SDL_Texture* texture;

int scrollingOffset = 0;
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int width, height;

void setTexture(SDL _Texture* _texture) {
texture = _texture;

SDL_QueryTexture(texture, NULL, NULL, &width, &height);

void scroll(int distance) {
scrollingOffset -= distance;
if( scrollingOffset < © ) { scrollingOffset = width; }

}s
struct Graphics {
void render(const ScrollingBackground& bgr) {

renderTexture(bgr.texture, bgr.scrollingOffset, 9);
renderTexture(bgr.texture, bgr.scrollingOffset - bgr.width, 0);

2

Ban chay thir dé thay n6 chay dung, hinh soc tuy xau nhung dé phat hién 16i toa d6. Chang han
bgnth&téngch@urOngc&asérnénhkﬂndqichuongtﬁnhchayrnéﬂucxen1cébi@ivéhut
nén khong? Vi du:
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B Hello World! - X

DAy |a khi chiéu rong man hinh dai hon chiéu rong anh nén, khi anh bén phai ndm tron trong
man hinh rdi dich dan sang trai thi phan man hinh bén phai né bi tréng. Khiic mau blue bén phai
trong hinh trén 1a vét ctia cac lan vé trudc (vi khdng x6a man hinh). DAy la ly do ban nén tao
anh nén rong bang clra sd, hodc ban can chinh thuat toan ham render background dé vé nhiéu
hon 2 hinh nén néi tiép (v& sao cho phl dl chiéu rong man hinh thi mai théi).

Sau khi chay thay 4n thi ban thay bang mét hinh nén dep phu hop véi game cuia ban.

Code: https://github.com/chauttm/gameProject/tree/main/07 animation
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Bai 8. Hoat hinh - Nhan vat hoat déng - Sprite

V& mét hinh chuyén dong vé ban chat Ia vé mét chudi cac khung hinh. C6 thé 1a mot bo file
anh, moi khung dung mét file anh. Hodc c6 thé dung 1 anh trén do6 c6 nhiéu khung hinh, moi lan
(frame) chi vé mét phan.

Vi du Anh hoat hinh 13y tir LazyFoo (nguoi di) va tr )
https://freepngimg.com/download/sprite/83127-sprite-area-line-animated-bird-film.png (chim vo
canh)

Chuén bj code: B4t dau tlr san phadm cla Bai 3 - Project cé nhiéu file.

P& ghi thong tin vé mot bd cac khung hinh, ta tao cAu tric Sprite, trong d6 chtra théng tin vé
SDL_Texture tir &nh chira cac khung hinh, danh sach cac khung hinh la cac SDL_Rect chira
toa do khung hinh trong anh. Va dé phuc vu cho viéc 1an lwot méi nhip game lai vé mét khung
hinh trong chudi, ta cAn mét bién ghi chi sb ctia khung hinh hién tai, chi sé nay sé quay vong
trong chudi cac khung hinh.

——ee- graphics.h --------

struct Sprite {
SDL_Texture* texture;
std::vector<SDL_Rect> clips;

int currentFrame = 0;

void init(SDL_Texture* texture, int frames, const int _clips [][4]) {
texture = _texture;
SDL_Rect clip;

for (int i

0; i < frames; i++) {

clip.x = _clips[i][@];
clip.y = _clips[i][1];
clip.w = _clips[i][2];
clip.h = _clips[i][3];

clips.push_back(clip);
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}
void tick() {

currentFrame = (currentFrame + 1) % clips.size();

const SDL_Rect* getCurrentClip() const {

return &(clips[currentFrame]);

}s

Ham init() c6 nhiém vu kh&i tao bo anh hoat hinh tir texture, sé khung hinh (frames) va mang
chira toa d6 cac khung hinh trong anh.

Ham tick() day chi s6 khung hinh hién tai téi khung tiép theo trong chudi, ham nay sé& duoc goi
& moi nhip gameloop.

Ham getCurrentClip() trd vé& khung hinh hién tai dé tién cho viéc vé. )
Ca ,ba ham nay déu nham muc dich tao diéu kién thuan Igi cho viéc,lép trinh st dung va diéu
khién hoat hinh ttr cdc mé-dun khac ma khéng phai nhé quy céach to chirc dir liéu & bén trong
Sprite.

Tiép theo, ta can mdt ham vé texture ma chi v& mét vung hinh chi nhat trong &nh thay vi vé
toan bd anh.

O Bai 2, tada dung 1énh sau dé vé toan bé mét anh ra man hinh vao vi tri ctia khung chi¥ nhat
dest.
SDL_RenderCopy(renderer, texture, NULL, &dest);

Dé y 1a tham sb thir 3 khi d6 1a NULL, d6 chinh la tham sé6 SDL_Rect* quy dinh khung chi¥ nhat
chira vuing anh can vé.

Vé&i cac ham da chuan bj sn & Sprite, ta cé thé viét thém mot ham sau trong struct Graphics
v&i nhiém vu vé khung hinh hién tai cua sprite da cho tai toa do x,y.

void render(int x, int y, const Sprite& sprite) {
const SDL_Rect* clip = sprite.getCurrentClip();
SDL_Rect renderQuad = {x, y, clip->w, clip->h};

SDL_RenderCopy(renderer, sprite.texture, clip, &renderQuad);

Dén day ta c6 thé demo don gian tai gameloop
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—mmeee main.cpp -----------
Sprite man;
SDL_Texture* manTexture = graphics.loadTexture(MAN_SPRITE_FILE);
man.init(manTexture, MAN_FRAMES, MAN CLIPS);

Sprite bird;
SDL_Texture* birdTexture = graphics.loadTexture(BIRD SPRITE FILE);
bird.init(birdTexture, BIRD_ FRAMES, BIRD CLIPS);

bool quit = false;
SDL_Event e;
while( !quit ) {
while( SDL_PollEvent( & ) !'=0 ) {
if( e.type == SDL_QUIT ) quit = true;
}
man.tick(); bird.tick();

graphics.prepareScene();
graphics.render(100, 100, man);
graphics.render(150, 100, bird);
graphics.presentScene();
SDL_Delay(100);

SDL_DestroyTexture( manTexture ); manTexture = NULL;

SDL_DestroyTexture( birdTexture ); birdTexture = NULL;

Trong dé, cac di¥ liéu vé hoat hinh man va bird dwoc dinh nghia & defs.h, chdng han cho man:

const char* MAN_SPRITE_FILE = "img\\foo.png";
const int MAN_CLIPS[][4] = {

{ o, o, 64, 205},

{ 64, 0, 64, 205},
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{128, @, 64, 205},
{192, @, 64, 205}};
const int MAN_FRAMES = sizeof(MAN_CLIPS)/sizeof(int)/4;

Dé y la can x6a man hinh & méi nhip game dé khéng vé dé khung hinh sau 1&n khung hinh
trwdc; goi ham tick() & méi nhip game dé chuyén téi khung hinh tiép theo. Néu ban muén tang
ho&c giam tbc do hoat hinh thi can diéu chinh chut it & viéc goi tick() - may nhip méi goi mot
lan, hodc & trong ndi dung tick() - tick may 1&n thi m&i chuyén frame.

Code: https://github.com/chauttm/gameProject/tree/main/08_sprite

Ban c6 thé thém hiéu (rng theo nhiéu kiéu:

e Ghép hoat hinh dang nay vao background tréi & bai trwéc va gilr nguyén toa dé vé nhan
vat, ta s& co hiéu (rng nhan vat chuyén dong dbi véi nén (trong khi thye té la ding
nguyén tai chd déi voi ctra sé game).

e Thay dbi toa dd v& nhan vat theo mdi lan l&p clia gameloop, ta sé& cé nhan vat di chuyén
thuc trong ctra s6 game. Hién gi¢or code dang cb dinh toa d6 cla hai nhan vat.

e Ghép v&i event chudt hodc ban phim, cdng véi background tréi, ban cé thé diéu khién
nhan vat nhay lén tai chd (thay dbi toa dd y). Hiéu (rng sé tréong nhw [ vira di vira nhay
(nhay khi nhan event). Vi du flappy bird thuc ra chi thay d6i toa d6 y méi 1an bAm phim,
x khéng dbi, background tréi tao hiéu trng chim bay lén bay xudng.
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Bai 9. Am thanh va nhac nén

(dang viét)

Chuén bj code: B4t dau tir san pham cla Bai 6 - Event ban phim.
Cai thw vién va cau hinh project

Download SDL2_mixer-devel-2.8.0-mingw.zip tt
https://qgithub.com/libsdl-org/SDL_mixer/releases

Lam twong ty SDL, SDL_image

G& nén vao mét thwy muc

Xoa bd thu muc i686

Copy SDL2_mixer.dll ttr x64...\bin vao thuw muc chira code

Thém -ISDL2_mixer vao linker setting

Thém dwong dan téi ...include\SDL2\ vao Search directories | compiler
Thém dwdng dan t&i ...lib\ vao search directories|linker

Khéi tao va don dep

Tg’o’ng tw SDL_image, mixer ciing can duwoc khé’i,tao bang ham Mix_OpenAudio va don dep
bang ham Mix_Quit(). Hay thém doan sau vao cudi ham init cta struct Graphics (nh& 1a ham
nay luén dwoc goi & dau chwong trinh)

//Initialize SDL_mixer

if( Mix_OpenAudio( 44100, MIX_DEFAULT_FORMAT, 2, 2048 ) < 0 ) {

logErrorAndExit( "SDL_mixer could not initialize! SDL_mixer Error: %s\n",

Mix_GetError() );

Va 16 goi ham sau vao dau ham quit() cia struct Graphics
Mix_Quit();
T4t nhién, ta con can include thw vién mixer

#include <SDL_mixer.h>

Choi nhac

Graphics graphics;

graphics.init();

Mix_Music *gMusic = graphics.loadMusic("assets\\RunningAway.mp3");

graphics.play(gMusic);
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bool quit = false;
SDL_Event event;
while (!quit ) {
while (SDL_PollEvent(&event)) {
if (event.type == SDL_QUIT) quit = true;
}
const Uint8* currentKeyStates = SDL_GetKeyboardState(NULL);
SDL_Delay(10);
}

if (gMusic != nullptr) Mix_FreeMusic( gMusic );

graphics.quit();

Cac ham choi nhac can lam & Graphics (dé con tién dung lai )
—_- struct graphics----------

Mix_Music *loadMusic(const char* path)

{
Mix_Music *gMusic = Mix_LoadMUS(path);
if (gMusic == nullptr) {
SDL_LogMessage(SDL_LOG_CATEGORY_ APPLICATION,
SDL_LOG_PRIORITY_ERROR,
"Could not load music! SDL_mixer Error: %s", Mix_GetError());
}
return gMusic;
}
void play(Mix_Music *gMusic)
{

if (gMusic == nullptr) return;

if (Mix_PlayingMusic() == 0) {
Mix_PlayMusic( gMusic, -1 );

}

else if( Mix_PausedMusic() == 1 ) {
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Mix_ResumeMusic();

Tiéng dong

Graphics graphics;

graphics.init();

Mix_Chunk *gJump = graphics.loadSound("assets\\jump.wav");

bool quit = false;
SDL_Event event;
while (!quit ) {
while (SDL_PollEvent(&event)) {
if (event.type == SDL_QUIT) quit = true;

}
const Uint8* currentKeyStates = SDL_GetKeyboardState(NULL);

if (currentKeyStates[SDL_SCANCODE_UP]) graphics.play(gJump);
SDL_Delay(10);
}

if (gJump != nullptr) Mix_FreeChunk( gJump);

graphics.quit();

return 9;

Mix_Chunk* loadSound(const char* path) {
Mix_Chunk* gChunk = Mix_LoadWAV(path);



if (gChunk == nullptr) {

SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION,
SDL_LOG_PRIORITY_ERROR,
"Could not load sound! SDL_mixer Error: %s", Mix_GetError());

}
void play(Mix_Chunk* gChunk) {
if (gChunk !'= nullptr) {
Mix_PlayChannel( -1, gChunk, © );

Code: https://github.com/chauttm/gameProject/tree/main/09_sound_and_music
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Bai 10. Hién thi text

Cai thw vién va cau hinh project

Download SDL2_ttf-devel-2.22.0-mingw.zip tr https://github.com/libsdl-org/SDL _ttf/releases
Lam twong ty SDL, SDL_image

G& nén vao mét thw muc

X6a bé thw muc i686

Copy SDL2_ttf.dll tir x64...\bin vao thw muc chira code

Thém -ISDL2_ttf vao linker setting

Thém dwéng dan téi ...include\SDL2\ vao Search directories | compiler
Thém dwdng dan tdi .. lib\ vao search directories|linker

Chuan bj font: 14y font loai true-type (file .ttf) d& vao mot thuw muc trong project clia ban. Vi du
....\assets\Purisa-BoldOblique.ttf

Include: #include <SDL_ttf.h>
Kh&i tao: Thém vao cudi ham init() ctia Graphics
if (TTF_Init() == -1) {

logErrorAndExit("SDL_ttf could not initialize! SDL_ttf Error: ",
TTF_GetError());

Don dep: Thém vao dau ham quit() ctia Graphics

TTF_Quit();

Nap font: nap font ban da co file trong thu muc asset vao chwong trinh dé sau nay sé sinh cac
doan text vé theo font d6. Tham s6 ham la dwdng dan tdi file chira font va font size (c& font)

TTF_Font* loadFont(const char* path, int size)

{
TTF_Font* gFont = TTF_OpenFont( path, size );
if (gFont == nullptr) {
SDL_LogMessage (SDL_LOG_CATEGORY_APPLICATION,
SDL_LOG_PRIORITY_ERROR,
"Load font %s", TTF_GetError());
}
}
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Tao texture chira dong text:

SDL_Texture* renderText(const char* text,
TTF_Font* font, SDL_Color textColor)

SDL_Surface* textSurface =
TTF_RenderText_Solid( font, text, textColor );

if( textSurface == nullptr ) {

SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION,
SDL_LOG_PRIORITY_ERROR,
"Render text surface %s", TTF_GetError());

return nullptr;

SDL_Texture* texture =
SDL_CreateTextureFromSurface( renderer, textSurface );

if( texture == nullptr ) {

SDL_LogMessage(SDL_LOG_CATEGORY_APPLICATION,
SDL_LOG_PRIORITY_ERROR,
"Create texture from text %s", SDL_GetError());

}
SDL_FreeSurface( textSurface );

return texture;

Demo st dung tai logic chwong trinh: bdn buéc: nap font; tao anh chira text; vé anh chira text;
sau khi dung xong thi gidi phéng anh(texture) va font.

Graphics graphics;

graphics.init();

TTF_Font* font = graphics.loadFont("assets/Purisa-BoldOblique.ttf", 100);
SDL_Color color = {255, 255, 0, 0};
SDL_Texture* helloText = graphics.renderText("Hello", font, color);

graphics.renderTexture(helloText, 200, 200);
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graphics.presentScene();

waitUntilKeyPressed();

SDL_DestroyTexture( helloText );
TTF_CloseFont( font );
helloText = NULL;

graphics.quit();

Code: https://github.com/chauttm/gameProject/tree/main/10_text
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Bai 11. Xt ly va cham
(dang viét)
Y twédng thoé dé xac dinh va cham gitra hai vat trén man hinh rat don gian.

Cach dung khung chir nhat: ta co t,hé dung hai khung chi¥ nhat chira méi vat va tinh toa dd xem
hai hinh chir nhat c6 vung chdong Ian hay khong.

Néu vat cé dang tron, ta co thé xac gi’jnh hinh tron bao mdi vat va tinh khoang céch gitra hai tam
hinh tron dé& xem chung c6 dang chéng 1&n nhau hay khéng.

O hinh minh hoa bén trai, ta dung cac khung chi nhat cho con chim va cét. O hinh bén phai, ta
dung hai hinh tron lam khung cho hai con chim, doan thang mau den la khoang cach gira tdm
hai hinh trdn, néu n6 I&n hon tong ban kinh cla hai hinh tron thi ta cé thé két luan la co va
cham.

Tét nhién, do chinh xac phu thudc vao khung chi¥ nhat hodc khung tron ma ban ding dé xac
dinh 1a khung bao ctia vat. Chdng han néu ban muén xem kiém thd c6 dam tring quai hay
khéng thi ban can xac dinh va cham gitra mi kiém va khung clia quai thay vi gitra khung chira
toan bo kiém tha va khung chira quai.

Vi du rng dung: B4t dau tir code bai 07a hoat hinh vat di chuyén.

Tai bai d6, ta da c6 1 con chudt (Mouse) di chuyén theo diéu khién tir ban phim va game over
khi chu6t lao ra khéi man hinh. Ta sé s(ra dé thém 1 cuc pho-mat (Cheese) va sé xtr ly va cham

gitra chudt va pho mat dé 1am hiéu (rng chudt “an” pho mat. Ta sé dung chinh hinh chi nhat vé
chuét va hinh chi¥r nhat vé pho-mat lam khung va cham.

Logic main thay ddi chut xiu (cac dong béi dam): (1) khai bao thém moét mau pho mat va khai
tao toa dd clia mouse va cheese tai chd (ham constructor sé dwoc thém vao struct Mouse va
struct Cheese). (2) Thém logic kiém tra néu chuét &n dwgc pho mat thi né sé Ién thém mot
chat. (3). Thém viéc vé mau pho-mat.

—-----main.cpp ------
Mouse mouse(SCREEN_WIDTH / 2, SCREEN_HEIGHT / 2);
Cheese cheese(100, 100);
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bool quit = false;
SDL_Event event;
while (Iquit && !gameOver(mouse)) {

graphics.prepareScene();

while (SDL_PollEvent(&event)) {
if (event.type == SDL_QUIT) quit = true;

const Uint8* currentKeyStates = SDL_GetKeyboardState(NULL);

if (currentKeyStates[SDL_SCANCODE_UP]) mouse.turnNorth();

if (currentKeyStates[SDL_SCANCODE_DOWN]) mouse.turnSouth();
if (currentKeyStates[SDL_SCANCODE_LEFT]) mouse.turnWest();

if (currentKeyStates[SDL_SCANCODE_RIGHT]) mouse.turnEast();

mouse.move();

if (mouse.canEat(cheese)) mouse.grow();

render(mouse, graphics);
render(cheese, graphics);

graphics.presentScene();
SDL_Delay(10);

Code: https://github.com/chauttm/gameProject/tree/main/11_collision

Nhuw vay 14 ta da cé thém 1 game don gidn va choi dwoc. Ban hoan toan cé thé dung game nay
cho bai tap lon.
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Phu luc 0. Simplified Flappy Bird
Game don gian nay cé man gidi thiéu, man choi, va man game over.

Viét kiéu don gian khong dung quan hé thira ké. Ban nao mudn lam menu thi c6 thé tham khao
cach t6 chtrc ham main.

https://github.com/chauttm/flappyCopy

Todos:
std::vector/list/array....
Khung game loai don gian chi cé 1 player di chuyén lén xuéng - Flappy bird

Khung game loai cé object tw dong di chuyén qua man hinh (dan/may bay...) (can std::list,
new/delete) -> 16i st dung bd nh& dong, cach giam new/delete....

Code: https://github.com/chauttm/gameProject/tree/main/shootin

DPéng b thdi gian mbi vong 13p clia game
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Phu luc 1. GitHub va GitHub Desktop

M@ tai khodn tai https://github.com/ néu ban chwa c6. Chon mét cai tén nghiém tic néu ban
khéng muén sau nay phai tao cai khac dé bé vao CV va dung lau dai.

Néu ban da quen dung github hay bitbucket thi bé qua phan con lai ciia bai nay.
1.1. Git

Néu ban chwa bao gi® dung git thi can download va cai (https:/git-scm.com/downloads). N6i
chung khéng phai lam gi ngoai viéc cai theo ché d6 méc dinh.

1.2 GitHub Desktop

C6 rat nhiéu chuong trinh client cé thé lam viéc dwoc véi code dat tai github va nhirng chd
twong tw khac. Vi du: ctra s6 dong 1énh cmd sau khi da cai git (https:/git-scm.com/downloads),
GitBash, GitGUI, TortoiseGit...mét s IDE cé sén cac chirc nang client nhw Intellid, Visual
Code... Hwéng dan nay danh cho cac ban diung CodeBlocks va chwa thanh thao git. Néu ban
da quen dung mét chwong trinh client cho git réi thi cé thé bé qua phan con lai.

Cai GitHub Desktop ttr https://desktop.github.com/. N6i chung khéng phai lam gi ngoai viéc cai
theo ché d6 méc dinh.

Tai liéu hwéng dan kha la nhiéu noi dung
(https://docs.github.com/en/desktop/overview/getting-started-with-github-desktop). Tuy nhién
v&i nglr canh don gian ctia mén hoc. Ban sé chi dung dén vai chirc nang nhuw gidi thiéu dwdi
day:

Thuat ngiv:

e git: mét giao thirc quan ly phién ban cua file, dac biét thdng dung cho viéc quan ly phién
ban source code. C6 mdt sb giao thirc twong tw nhw mercurial, cvs. Git rat tot, nhung
khong nhét thiét 1a cai tot nhat, nhung né théng dung nhét va nhirng cai khac vi thé ma
chét dan.

e GitHub: mét dich vu hd trg quan ly phién ban st dung giao thirc git (git server). C6 vai
dich vu dung git, Bitbucket Ia mét vi du. Ban co thé tw cai mot server chay giao thwre git
dé dung riéng.

e git client: chwong trinh cai & may ca nhan va co thé twong tac vdi céc git server theo
giao thirc git & day code 1&n cac server d6 va lay code Vé.

e Repository: mot thw muc chira file quan ly kiéu git. C6 thé hiéu nhuw mét kho chira. Ban
c6 thé tao cac repository ctia ban va share cho nguwdi khac dung chung (team work).

1.3 Bat dau repository cho bai tap Ié&n

Gia slr ta da c6 sén thuw muc F:\A_Teaching\LTNC\gameProject, trong d6 c6 sé&n mét it code
nhwng hién chi la thu muc binh thwong. Ta mudn cho thw muc nay thanh repository danh cho
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bai tap I&n. Chon menu File | Add Local Repository ..., chon Iéy thw muc gameProject dé, ta sé
thay ctra s6 dwéi day.

Add local repository

Local path

[F:\A_Teaching\LTNC\gameProject J [ Choose... J

@ This directory does not appear to be a Git repository.
‘Would you like to create a repository here instead?

sty

Vi la thuw muc da cé s8n va khong phai thw muc do git quan ly, nén ta nhin thy dong théng bao
mau da. Click vao link Create a repository, git s& kh&i tao viéc quan ly repository & thw muc
gameProject d6 va bién né thanh mét local repository. (Btrng bAm nut Add repository, né sé bd
qua thw muc ta da chon.)

Ta sé thay form dién théng tin vé repo muén tao.

Create a new repository

Mame

[ga meProject

Description

{project and online tutorials

Local path

[F:\A_Teaching\LTNC\gameProject ] [ Choose... ]

Initialize this repository with a README
Git ignore

[C++

License

{None
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Ta nhap Name la tén cla repository, Description |a mé ta vé repository (khéng béat budc). Local
path la dwdng dan t&i thw muc da chon va khdng dwoc stra. Nén tich vao Initialize .... a
README dé c6 file Readme sau nay tién cho viéc mé ta project (ma sinh vién, tén, 1&p....chd
dé bai tap I&n.). Viéc cudi cung nhwng rat quan trong la chon Git ignore loai C++, dé sau nay git
sé tw dong bd qua tat ca cac file ma nhi phan do trinh bién dich tao ra, khéng lam repository tré
nén qua to do quan ly cac file khéng can thiét.

BAm nut Create repository. Ban sé thay tir trai qua phai: va tir trén xubng du i

e Current repository gameProject nghia la hién tai dang xem théng tin ctia repository
gameProject, click vao tam giac nhd bén phai sé c6 thé chuyén sang repo khac néu
muén.

e Current branch main nghia la hién dang & nhanh main, nhanh mac dinh cua repo, click
vao tam giac nhd bén phai sé cé thé chuyén sang nhanh khac, nhwng hién gid chwa co
branch nao ngoai branch main do git tw ddng tao (néi chung ban chéc 1a khéng can tao
branch & project don gidn nhi mén nay, branching 1a co ché cho phép phat trién song
song nhiéu phién ban clia code va sau cé thé hop lai (merge) néu mubn).

e Publish repository |a chirc ndng giup day local repository ma ban vira tao 1&én remote
server, & day la github.com. Lat nira sé lam viéc nay.

e Changes: clra s liét ké cac thay dbi & céc file trong repo ma git chwa ghi nhan
(commit). Hién khéng co gi.

e History: lich st cac Ian ghi nhan (commit) va cac lan day code I&n remote server (push).
Hién mé&i co6 1 commit Initial commit ma github desktop tw tao dé ghi nhan 3 file ma n6
vira tao ra khi ta tao repo mai.

o README.md chtra description ma ta nhap khi tao repo.

o .gitignore la file liét ké d&c diém (& day la phdn mé rong cua tén file, .exe chang
han) ctia cac file ma git s& b qua. Day 1a danh sach danh cho project C++, néu
khi tao repo ta chon loai khac thi danh sach nay sé khac.

o .gitattributes khéng quan trong, ko can déy.

Va rét nhiéu file ma nguén, file anh, va file quan ly project ctia CodeBlocks trong project
sdl ma t6i da co6 sén trong thw muc con sdl_image. Git da quét toan bd cac file trong thw muc
gameProject va ghi nhan tat ca nhirng file khdng thudc dién can bé qua nhw liét ké trong
.gitignore. Ta c6 thé bam vao tirng file trong danh sach dé xem néi dung.
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€) FEle Edit View Repository

[;] Current repository
gameProject

Changes History
¥ No branches to compare

Initial commit

chauttm » just now

Branch  Help

z_, Current branch
main

Initial commit -3

chauttm =0~ 41b2d02 [ +741 -0

18 changed files

J(gitattributes

J[gitignore
README.md
sdl_image\defs.h

glenemy.png
ngenemyBullet.png
nghship.png

g\tinyBlackBox.png

\main.cpp

sdl_image'\sdl_image.cbp

image\sdl_image.depend

=dl_image\sdl_image.layout

sdl_image\structs.h

D EEEEEEEEEE

=

Publish repository
Publish this repository to GitHub

.gitattributes

8- @

88 -e,0 +1,2 @@
1| + # Auto detect text files and perform LF normalization
2| + * text=auto

Néu hai long v&i ndi dung clia commit dau tién, ta day code 1én github bang cach click vao

Publist repository
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Publish repository

GitHub.com GitHub Enterprise

Name

[ga meProject

Description

[project and SDL tutorials

Keep this code private

Organization

(None v

Publish repository

Click vao nut Publish, Github Desktop sé& day code 1&n remote repository. Va vi day la 1an dau
push, va ban chwa hé tao remote repository & github.com, phan mém nay lam ca viéc dé giup
ban.

Ban sé thay két qua nhw dwai day. O cot th ba, thay vi Push repository nhw luc truéc, ta cd
Fetch Origin, chirc nang nay sé lay phién ban code mdi nhét tir github néu c6. Khong con Push
repository vi hién tai tai local repo, ta khéng cé commit ndo ma chwa dwoc day Ién remote repo.
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O File  Edit View Repository Branch Help

Fetch origin
Last fetched just now

Current repository z_, Current branch

el
gameProject main =

Changes History

0 changed files

No local changes

There are no uncommitted changes in this repository. Here are some friendly suggestions for
what to do next.

Open the repository in your external editor
Select your editor in Options Open in Visual Studio Cade

Repository menu or Ctrl + Shift + A

View the files of your repository in Explorer (“Showin &
Show in Explorer
Repository menu or (Ctrl + Shift + F -

Open the repository page on GitHub in your browser

View on GitHub
Repository menu or Cirl + Shift + G |w

| Summary (required)

Description

A+

Néu ban t& mo vé remote repo vira dwoc tao ra tai github, click vao nut View on GitHub & goéc
phai dwéi.
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: [fﬂ im} O chauttm/gameProject: project ar X —|— B g =

&) %) https://github.com/chauttm/gamePraject B oA Ty b = 43 o
_ . -
= o chauttm / gameProject & Q + - D i =)
&
¢> Code () Issues I Pullrequests (¥) Actions [ Projects (U Security |~ Insights
-
gameproject Private ® Unwatech 1 = % Fork 0 - ¥r Star 0 - Y
[+

¥ main ~ 34 o Go to file + About Y &

project and SDL tutorials

chauttm Initial commit 41b2d02 - 23 minutes ago  £5) 1 Commits w
[d Readme
zdl_image nitial commit 23 minutes ago S Activity n
. ) . ) ) vy 0stars
D (gitattributes nitial commit 23 minutes ago
& 1 watching
O .gitignore nitial commit 23 minutes ago ¥ 0 forks
[ README.md nitial commit 23 minutes ago
Releases
[0 README & Mo releases published

Create a new release

. Packages
gameProject 5
Mo packages published
) . Publish your first package
project and SDL tutorials @
Languages . ®

Ban c6 thé thdy commit Initial commit v&i mé hiéu 41b2d02
Ta da khéi tao xong mét repository.

1.4. Code — commit — push

T6i m& CodeBlocks stra mét it code trong project, chay thtr thay én va quay lai ctra s6 GitHub
Desktop. Cét Changes (luc dau khong co gi) liét ké 05 file c6 thay dbi. Click vao méi file co thé
thay thay déi & dau, phdn mau hdng 1a code cii, phdn mau xanh la code ma&i, hédng dam la code
bi x6a, xanh dam la code viét mai.

Ca 5 file da dworc tick chon dé& chuan bj cho commit méi (chwa tao). Néu ban khéng muén duwa
file nao vao lan commit nay (nghia Ia file van & tinh trang da bi stra, nhwng chwa muédn ghi nhan
ngay lan nay, thi ban c6 thé bd tick file d6. T4t nhién, néu ban chuwa muén commit gi bay gid thi
chi viéc khong lam gi & Github Desktop.
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0 File  Edit View Repository Branch Help

Current repasitory - 3] Current branch Fetch origin
gameProject main Last fetched 23 minutes ago
Changes & History sdl_image\graphics.h @ h
5 changed files X 88 -40,7 +48,7 @@ struct Graphics {

bd =dl_image\defs.h
M sdl_image\defs 2| @

¥ sdl image\graphicsh [ a2 22
sdl_image\logich E )

sdl_image\main.cpp 44 a4
sdl_image\sdl_image.depend = 3
45 48

e

A+

T6i mudn commit bay gier. Téi nhap “refactor graphics module” vao Summary, mét it text dai
hon (nhwng khéng bét budc) vao Description, rdi click nit Commit to main (ghi nhan vao branch
main). Két qua 1a chirc ndng Push origin hién thay cho Fetch origin (gi® ta c6 commit méi dé
push), cdt history c6 thém commit Refactor...v&i ma hiéu 3f9e40.

‘-) Fle Edit VMiew Repository PBranch Help

6 Current repository

Current branch Push origin
gameProject v

main Last fetched just now

Changes Histary refactor graphics module -3

Mo branches to compare using constants for background color instead of magic values

refactor graphics module chauttm -O- 3f9e0d0 [f) +39 -3

@ chautim - just now @~

5 changed files sdl_imageidefs.h

Initial commit

sdl_image\defsh =] ..
sdl_image\graphics.h

sdl_image\logich 13 19

28 | + #define BG_COLOR_R 96

Click chon Push origin. Téi da hoan thanh mét chu ky code — commit — push.

Néu khoéng co internet nén push khéng thanh céng hodc vi ly do nao dé chwa mudn push, thi
lich str cac commit van ndm tai local repo. Va tat ca cac commit da tao nhwng chwa push sé
dwoc day 1én remote server & 1an push tiép theo véi thong tin y hét tai local.

T nay, néu khong cé gi thay déi thi ti co thé tiép tuc cac chu ky code — commit — push cho
dén khi nao t6i khéng muén lam gi vai project nay niva.
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Cac tinh huéng thay dbi:

1. Ban muén chuyén thu muc repo di chb khac trén may:
Bé nguyén xi thu muc gameProject d6 dén ché ban muébn. D liéu cha git nam trong thw
muc do, cu thé 1a trong thw muc con .git, nén né van la local repository binh thuwéng. Cé
diéu Github Desktop khéng tw déng biét vi tri m&i ciia gameProject. Khi mé& GitHub
Desktop lan tiép theo, n6 sé& khéng tim thay, ban sé can File | Add Local Repository 1an
ni*a. Nhwng lan nay né sé& nhan ra théng tin cé sén trong .git va khéng doi “Create
repository” 1an nira. Tinh hudng twong tw xay ra khi ban cé sé&n mét thw muc repo dugc
tao bang client khac chir khdng phai GitHub Desktop, ban sé& Add Local... d& mé repo
dé tr Github Desktop.

2. Ban c6 hai may tinh, ban da tao local repo ttr may ther nhét, va gio mubn code chinh
project d6 bang may thir hai.
File | Clone a repository
Ban c6 thé filter theo tén dé chon I&y project minh can tir danh sach (tab GitHub.com)

Clone a repository

GitHub.com GitHub Enterprise

(gamd

Your repositories

8 chauttm/gameProject
19021243

(] 19021248 /Herces-game
19021362

[ 19021362/First_Game

Local path

[ FMA_Teaching\LTNC\gameProject\gameProject

Hoac chon tab URL va copy paste URL cua remote repository
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Clone a repository

GitHub.com GitHub Enterprise

Repositery URL or GitHub usemame and repository
( hubot/cool-repo )

['JRL or username/repository

Local path

[ F:\A_Teaching\LTNC\gameProject

C6 thé 1y URL clia mét project theo cach dudi day (click vao nat [ <> Code]):

g Ifa im) 0 chauttm/gameProject: projectar X | =+ - o x
~ G %)  https://github.com/chauttm/gameProject BoA Y = Gy e o
]
= O chauttm / gameProject & Q +~ O h B8 'l. Q
L 4
<> Code () Issues 1% Pullrequests () Actions [ Projects @ Security |~ Insights .
]
"' gameProject  Private @Unwatch 1 ~ | % Fork 0~ | % Star 0 = 1
## main - F © Go to file + About £
o
Local Codespaces project and SDL tuterials
FY ch '
| Clone ® [ Readme
B sal A~ Activity +
D _t' HTTPS SSH GitHub CLI % 0stars
gite
. 1 watchi
B https://github.com/chauttm/gameProject.git LD © Twatching
D it % 0 forks
" Clone using the web URL
O rea
| Releases
B3 Open with GitHub Desktop
[0 REA No releases published
Create a new release
Open with Visual Studio
Packages S
ga [}) Download ZIP 9
Mo packages published o
) . Publish your first package
project and SDL tutorials &
Languages - 8




(Néu ban dang mé sén github.com thi Open with GitHub Desktop |a cach clone nhanh nhét)

Lwu y: khi ban cé nhiéu hon 1 ban local ctia cting mét project thi sau khi ban push commit méi
& ban local nay thi khi mé ban local kia tai GitHub, ban s& dwoc nhac nhé Fetch origin dé 1ay
code m&i tr remove V&, tranh tinh huéng lam viéc trén code cii dan dén conflict code.

Ket

Day la cong cu dé dung hon rat nhiéu so véi cac Git client khac, né 1am hd ban nhiéu cong
doan ma luc dau cé thé 1a phirc tap dé 16i. Gitp ban d& vat va hon & mdn nay. Tuy nhién né
ciing che di nhiéu thir & ma c6 thé sau nay ban van phai hoc (nhwng dé la chuyén & mén hoc
khac va khi ban code project trong nhém)
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