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® OpenGL Shading Language ¢4 4 5
= OpenGL 4.6 ¢ — 3 o
" 5o ACET
w7 ot #r g BB AN

® 45 [k

® ¥
e % # & (Samplers)

" OpenGLeg R A& B AT T FH#HE



T & #2 & K £, &

m F AGLSLE 4/ 54 € % (Shader) , AFH#H K E =
RAKKPHASEARTFRAKLART AR TF RKL

m 3o, RFBAGOpenCLER A T oo £E.8, U
MEELRE HAKLCERE, ARABFFTOHLH i
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//Tilename: vGL simple.vert
#version 330 core

layout(location = 0) 1n vecd aPosition;

uniform mat4 ModelViewMatrix;
uniform mat4 ProjectionMatrix;

void main(void)

1

gl _Position = ProjectionMatrix * ModelViewMatrix *
aPosition;

}
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//Tilename: TGL simple.frag
#version 330 core

layout(location = 0) out vec4 fColor;

void main (void)
{
fColor = vec4(0.0F, 0.0F, 1.0f, 1.0F);

}
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m 5CiE T EM, A BEAmMaN()RKF4ET; TH
2 & 2 F XA

I KX ¥
e #version 330 core: 15z Fr A 690penGLiz 5 A, 1+ 2 # X
o uniform: % &1t %, a‘azzz%zﬁﬂ)’ FlA2 7 15 & b € B o 2 4B,
e FhraRAHTRE-~NT
e IN: ¥ 440, 15X /\3527575‘@&6{7#\’\3{2
e out: F g4, HEAINTEETALCBOAMELES
o layout: 524, 2T TOHHMNL
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GLSL& A, 354k B 5 43

B GLSLe R 54 /At 48 B =
o | AC/CH+iE T w4 $&ka (K FEZHITXMHETE)
5] 4o .
Const char *vShader = {

“#version 330 core”
“layout(location = 0) i1n vecd4 aPosition;”

};
o FAXARBEBEALE, LN AXMEEENEAT (KL KDL K
7 12 )
n 2EAXAKBE S, GLSLK e X 445 & a2 3048 A
o .vert: M+ EE 2
frag: r /& &
tesc, .tese: mp4l/KiaA 6%
.geom: JLiTHA & &
.comp: 1tHEA£E % 11



MEACRGHEERNHIE L

ERNEMETETOERAST R,
o TR & # Mt % glGenVertexArrays, glBindVertexArray %
o 4B &4 %% glGenBuffers, glBindBuffer%
o iR % 152 % . glBufferData ( glBufferSubData) %
°

KBRS BELMEEEBZGHINE T £ glGetAttribLocation,
glVertexAttribPointer, glEnableVertexAttribArray %

n fpuniform¥F 9 AR $ 3.

e &funiform#* € ¢ 4% 3| : glGetUniformLocation%

® & Fuinform% ¥ 944 : glUniform, glUniformMatria% (442 £ 41 & #
A&t B # )

" Al AoutSMHE T, AAALCERTHAKEGELIHMG A
EE¥
m 5| Atransform feedbackiu4|, T &k EzaQL 2456 P
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A AN EE, TATLACREREGEHH AR

3

" AouthEF, WHEBRELEMESZSF; 25T
layout g = ;

m ik P A B £ 4 T & i glDrawBuffer
glDrawBuffersdg &
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Vertex Shader
glCreateShader

Program ﬂ
glCreateProgram glShaderSource |[<Sp——

] g

n I|I| i 'i

glAttachShader (e glCompileShader
LL Fragment Shader
glttachShader [~ glCreateshader

i I

glLinkProgram glShaderSource |[<=—=

L I

glUseProgram

[§] I|I| 1 'i

glCompileShader
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Shader

giCreateShader

J

glshaderSource

!

giCompileShader
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® GLurnt glCreateShader(GLenum type);
o 4l NPHACERE, FCBEREUhPEALECBGRRLF S
® type< IRA{4 A

" GL VERTEX SHADER: m 4. %@ &
" GL FRAGMENT SHADER: r & £ & &

o R RiHK, L4t Ragl
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m void glShaderSource(GLuint shader,
GLsizel count, const CLchar **string,

const GLInt *length);

o e Gk R it B A Astring P 9 B A Do K F| K € Bzt fshader, 24774
HAKC BT ELORAKBER DAL

® count- F #% & ¢4 N

o length-NULL (/4134 A nulledt) {34 LA0HkA (£
HEEATA, AT FH4Eunullg )
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m void glCompileShader(GLuint shader);

o % A& € Bzt Zshadere & A 5
o <444 AlglGetShaderiv() & # 4 GL COMPILE STATUS % A& # &4 % %

& F
o <T:4+4 A glGetShaderInfolog() & #& & % % %1z & a %
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EL VS8 1

e LBttt AN HARE
m 4% B AL A

R R T XA

" AL E R

Program

glCreateProgram

!

glAttachShader

Il

glAttachShader

4

glLinkProgram

!

glUseProgram
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® GLuint glCreateProgram(void);
ZAE: RO R LW o 3
Ak REN, bethigk
OpenGLA# A & kR E S B THIITACE
T AINEARER, AABEADBAEATRAGHE R
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" void glAttachShader(GLuint program,
GLuint shader);

ie.% € B3t % shaderit # (attach) #|42 4 »+ % program
Tht®BRLRMET, eht B 452522 %
TEBEMSE/ B AC B, AR EHE—4£
TEHINA—L G A CERARFREFHE, ARAEA-NEFEBEHE
A main & #

~NACBERETEBI SNRA R
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4% 212 5

m void glLinkProgram(GLuint program);
4 B A2 A& 21 program, 4 & #4742 5

#GA, 2BHRAHROREBRHE LA LR BT

T 3418 A glGetProgramiv() & # »AGL LINK STATUS # A 4 &4 4% 4 & £
<T 1448 A glGetPrograminfolog() & # & & 4t 415 4. a £
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m void glUseProgram(GLuint program);
® i # < # /748 A program4k 4 OpenGLig & K A 4 64 — 3f o~ &t 1T 0 &, Fo/
R R E
e program#40at, {& A & & % f KL
o BAMEAKATH, EARATUMES AL E2MKELFTER, &R
Aotk A LA KEN— I 296G THITKD

e gllinkProgram() &, % T4 44 AP i st % /5, K22 4 460 THIT
KA 1E A % 37 8 LK KA tg — 3 o
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m void glDeleteShader(GLuint shader);
o | A B F st %shader
® Lo RAECBEMEBANEHLIETRA SR, LA %K; TN, 4z4aA4H
s
" void glDetachShader(GLuint program,
GLuint shader);
o jek & B st %shaderA 42 4 st & program 4 &
® R EBBIAFCAMG, LorE s i A iA et e, Mikan
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" void glDeleteProgram(GLuint program);
® #| 4% 5 2t % program
® L RBEAREAREAZAGELKRENG—F o, 0k, TN,
1% 12 A A e
o FR A EBMBH, AAELGHFEEAEAL LT LR
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m void glGetShaderiv(GLuint shader,
GLuint 1ndex, GLInt *params);
® k@4 ® &t £shaderA K Hpnamewy & 14

GL SHADER_TYPE A€ % %4 . GL VERTEX SHADER &,
GL_FRAGMENT SHADER

GL_DELETE_STATUS # Bk &: GL TRUE % 4 4z 72 #4 & %

GL_COMPILE_STATUS %k A: GL TRUE 2 4 ¢ %% A,

GL_INFO _LOG LENGTH gt i(dnull), OkFAa

GL SHADER SOURCE LENGT $#e&RK B4 LE(Snullz4), Ok

H T & e K B
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" void glGetProgramiv(GLuint program,
GLenum pname, GLInt *params);
® & g 4L 5 2t L programA # A pnamewy & 4 {4

GL_DELETE_STATUS # Kk A: GL TRUE % # 4 ia %
GL LINK_STATUS #HKkA: GL TRUE 2# 6468 &7
GL VALIDATE_STATUS #ie i A&: GL TURE 4 6 %2 &%

GL_INFO_LOG_LENGTH faa kA (dnull), OkFAad
GL_ATTACHED_SHADERS EE G4 G RGNK
GL_ACTIVE_ATTRIBUTES % 3 & EF G MK
GL_ACTIVE_UNIFORMS & - HEEGIK
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" void glGetShaderiInfoLog(GLuint shader,
GLsizer bufSize, GLsizer *length,
GLchar *infolLogQ);

= void glGetPrograminfoLog(GLuint program,
GLsizel bufSize, GLsizer *length,
GLchar *i1nfolLogQ);

e infolLogik @ % &, %t £ shader& /5 — &k % % 42 4 #t £ program-%k /5 —
ket asaadk

o # % Finfolog#y £ J - AbufSize, LRkt a ZF 444 4lengthd

o 1A a ko3 i # T gglGetShaderiv() HglGetProgramiv () &4 4% #
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" void glGetShaderSource(GLuint shader,
GLsizer bufSize, GLsizer *length,
GLchar *source);

® sourceik & & &, & st % shader ¢ & 4K, 4% ¢ 5%
® % Esourcety k .- AbufSize, £k & &K 53 5 & 5 & alengthd
o &AL % P ek A T AglGetShaderiv() &4 1% 7
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m GLboolean gllsShader(GLuint shader);

m GLboolean gllsProgram(GLuint program);
o it4shaderfprogram R & R & € Bt % A2 52 R L4
= void glValidateProgram(GLuint program);

® ¥ k4L 54 3t & program 2 % T4 f % 7% OpenGLit 4 F & 47
o 4o Bl i, 424 2t EprogramGL VALIDATE STATUSH % #
GL TURE
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Thanks for your attention
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