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ȇῑ Ȉᶏ ԅᴨ 3D ̆ ᾣ ῒᴨ Ȃҹԅᶏȇῑ Ȉ

҉̆ ױ  ҉ ԅᴨ Ȃ

₮ ̆ ԅ 60%̂ Q3Ω2011, Jon Peddie Research ̃̆ῒ Ӟ ̆

῏ Ȃҹԅ ꜛ ҉ᴨ ̆

₮ԅѿ ₮ ᾧ № ΐ̆ № (Graphics Performance 

Analyzers, GPA)̆ Ҍ ḱ ף ̆Ҍ ꜚ ᶏ Ȃ

≠ץ ҩ ΐ ԅ ָӇ ԅ ץ̆ ᴨ

ȂGPA ױ ᴨ Ҭᶏ Һ ΐȂ 

2. ᴨ ‰  

Ҋץ № ᴨ ԍ Intel HD Graphics 3000 ᴆ ף̆ Sandybridge( SNB)̆ SNB

₮ ̆ ῃ ץ Ȃ ᶏױ ᵬ ҹ

Windows 7̆  64ᵝ ̆GPA ҹ 4.2Ȃ 

῏ԍᴨ ̆ȇῑ Ȉ ᵣᵬ ̆ Ҋ

≢῏ ̆ ץ ױ Ҋץ ѿҩ ᵣ ̆ῒҬ ~100ҩ ̆ ғ

̆ ҩ Ṝ ⌠ ̆ 10fps ̆ 1 ̔

1̆ № ᴨ ̆ ~100ҩ ̆ ̆fpsҹ 10  



3. GPA № HUD 

GPA HUD ׆ץ № ̆ ᶫԅ 80ҩ῏ԍ CPŬ D3D runtime GPU

ץ̆ Null Hardwarĕ Disable all draw calls̆ 1x1 ScissorRect̆ 2x2 Texturĕ Simple 

Pixel Shader ̆ ֓ ⌠ ̆ ץ ꜛ №ױ ₮

Ȃᶏ GPA HUD№ ҩ ױ Ҋץ⌠ ̔ 

Ҋ̆FPS 10 ̆ Null Hardware Null Driver №≢

⌠ 14fps 20fps ̆Ӟ Ṝ̆ Ӟ ⌠ 14fps̆ CPU

҉ Ȃ 7800 ҩ draw calls̆ ҩѿҩ Ȃ draw calls̆

ᴪ ̆D3D runtimeץ ꜚ ֓ CPU҉ ⱴ̆

ᵞȂ ̆ץ ҩ Ҭ ᴨ ̆ ᵬ̆⁞ draw calls State 

Changes ̆ ץ ⁞ CPU GPU҉ Ȃ 

4. GPA №  

GPA ץ ѿ ̆ ᶏ № № Ȃ № ѿ

̆ ԍ פ GPU ₮ ѿ Ȃ № Һ ҉ № (A)̆

ףױ Ҭ ↓ Clear̆  Draw Primitivĕ StretchRect ̆ ױ ҹ

ergs̆ ץ X Y ᵝ ̆ X ҹ GPU Duration̆ Y

ҹ GPU BreakdownȂ Ҭ (B) ergs ↓ ̆ Ҋ (C) Render Target̆ Ҋ

(D) ѿ ↓ Tab̆ ̆ergs ̆shader̆ statĕ API log Ȃ ױ Ҭ

ԅѿ ̆Ҋ 2 ᶏ № ̔

 

2̆ №  



 

׆ 2 № ױ ץ ₮̆ ѿ GPU ҹ 71msȂ

ᾢ ̂0-1198̃ ̆ ̆ ץ UI №Ȃ 

ᶏ ԅ 1198ҩ draw calls̆ GPA № tab ץ ֓ draw calls ᶏ

̆ ױ ̆ ֓ Ӟ ԅ ̔

 

3̆ draw callsҬ̆ ԅ ̆ Ӟ ԅ  

3 ̆ Ҭ ҩ ץ̆ ̆ ῏ ̆ ӊ∆

ױ ̆ ץ Ȃ 

̆ ԅ 5526ҩ draw calls Ҭ ᵣ̆ ԅ ҩѿ 72.6% Ȃ

5526ҩ draw callsҬ̆ 4000ҩ №̆ ױ ԅ ҩѿ 44.9% ̆

ᴨ ̆ 4 ̆ render target ץ ⌠ ̔ 

 

4̆ draw calls 4079ҩ̆ ѿ 44.9%  



№ ֓ ̆ ױ ѿҩ draw call қ ̆ ғ

ױ ᶏ ̆ ̆ Ҋ ̔ 

 

5̆ draw call ̆10ҩ draw calls ԅѿ №  

҉ 5Ҭ̆ Ҭ 10ҩ draw callsᶏ ҩ 128*128 ̆ қ

Ӟ ̆ ױ ץ ₃ҩ draw callsȂ ̆ ⌠ ̆ ױ ץ

̆ ⁞ץ SETTEXTURE ̆Ӟ⁞ ԅ CPU Ȃ 

ֲ № ̆Ӟ⅞№ ̆ ̆ ̆ ̆ draw call

Ȃ ֓Ӟ ץ ׆̆ ⁞ draw calls state changes Ȃ 

 

5. ᴨ ̔ 

5.1   

╠ 3 ̆ Ҭ Ӟ ԅ ̆ѿ ̆ Ҍ Ȃ

֓ draw calls ̆  draw calls׆ 1198ҩ⁞ ⌠ԅ 860ҩ̆ № GPU

׆ 6.5ms⁞ ⌠ԅ 4.86msȂ 

5.2 draw calls  

╠ № ױ ̆ ᴨ Ҋ ̆ ⁞ CPU ̆Ӟ

⁞ draw calls State Changes Ȃ Ҭ draw calls ̆ ғ

draw calls ̆ ץ ױ ᾢ draw callsȂ 



 

6̆ᴨ ╠̆ᶏ ԅ 37ҩ draw calls  

 

7̆ᴨ ̆ ԅ ̆ᶏ ѿҩ draw call ԅ ᵌ  

҉ץ׆ 6 7 ױ ⌠̆ ᴨ ̆ ̆ ⁞ױ ԅ draw calls

׆̆ 37⁞ ⌠ 1̆ Ӟ׆ 4ҩ ⌠ 1ҩȂ ҩѿ ̆ draw calls ׆ 4000 ⁞

⌠ԅ 700 ̆set texture ׆ 3764⁞ ⌠ 2029 Ȃ ҩ № GPU ׆ 45ms

⁞ ⌠ԅ 21ms̆ ˻Ҋ 8ҹᴨ ̔ 



 

8̆ᴨ ҩ № draw call ⁞ ⌠ԅ 706ҩ ̆ GPU ׆ 45ms⁞ ⌠ԅ 21ms 

 

5.3 ֲ  

ֲ № ̆ ̆ ̆ ̆ ̆ ̆ draw calls

̆ Ӟ 3ҩ draw calls ̆ ᶏױז ȂץҊץ ҹ

ᶛ̆ ᴨ ╠ 3ҩ draw calls ̆ ҹѿҩ draw call Ȃ

 

9̆ᴨ ╠̆ᶏ ԅ 3ҩ draw calls ѿҩ  



 

10̆ᴨ ̆ ԅ IB VB̆ ᶏ ѿҩ draw call  

҉ 9 10 ̆ᴨ ╠ 3ҩ draw calls ѿҩ ̆ ױ ԅ

IB VB̆ ᴨ ѿҩ draw call ԅ ҩ Ȃ ҩѿ ~100ҩ ̆

ᴨ ̆ ԅ~200ҩ draw callsȂ 

ױ ֲ Ӟ ԅ ᵌ ᴨ ̆Ӟ ԅ 200ҩ draw callsȂ 

5.4 SETTEXTURE 

ҹԅ⁞ CPU ̆ ױ ⁞ state changes ̆ № ѿҩ

№ Ҭ̆ ױ ̆ ҩ draw call ᴪ ̆ Ҍ ҉ѿҩ draw 

callᶏ ԅ Ȃ 



 

11̆ 2ҩ draw calls̆ ᶏ ѿ ̆ᵖ ױז ԅѿ  

11 ̆ Ҭ Ҭ ҳ 2ҩ draw call̆ №̆ ᶏ ᶏױ ῃ

̆ Ӟױ ԅ 5 SETTEXTURE APIȂ Ҭ ҩѿ ῍ 1837ҩ

SETTEXTURE API Ȃ Ҍ Ạ ̆ draw callᶏ ̆ Ҍץ

SETTEXTUREῬ ̆ ⁞ץ state changes ̆ Ȃ 

Ҋץ ᴨ ̆ ԅ Ҍ SETTEXTURE API ̆ 12 ̆ ԋҩ

draw call set textureԅȂ ᴨ ̆ ҩѿ SETTEXTURE API

׆ 1837 ⁞ ⌠ԅ 554 Ȃ 



 

12̆ᴨ ̆ ̆↕Ҍ ԅ 

₃҉ץ ᴨ ̆ ױ ȇῑ Ȉ ҩ Ҋ draw calls ׆ 7839 ⁞ ⌠ԅ 3812

̆SETTEXTURE API ׆ 3764 ⁞ ⌠ԅ 2029 Ȃ ׆ 10fps ⌠ԅ 20fps

̆ ̆ ⌠ԅ Ȃ 

6. ̔ 

׃ ԅᶏ GPA ȇῑ Ȉ № ᴨ Ҭ׆̆ ױ ץ ₮̆

ᴨ Ҍ ̆ ױ ᶏ ᴨ Ӟ ̆ᵖ ᵥ ⌠ ֓

Ȃ ȇῑ Ȉ № ᴨ Ҭ̆GPA ԅ ᵬ ̆ ױ

ԅ ̆ ᴨ ̆ ⌠ԅ Ȃ ױ ᶏ GPA

ѿ ᴨ Ȃ 

ᵬ  ׃

  Ὲ ז̆ ῤ₃ Ὲ ᵬ̆ ױזꜛ

҉ᴨ Ȃ 

ᵩ   ֲ╠ᴰ ̆ ҍ 3DRPGȇי╤ ᶰᴰ҈- Ȉ̆3DMMORPGȇ

ֲȈȁȇῑ ȈȂҺ ⱬԍ 3D └ ̆ҍ Intel ₃ ᵬҬ̆ ԅ Һ

3D ̆ ҉̆ ֲ Ӟ Ȃ 

Kiefer Kuah  ᴆ Һז̆ ҉ ᴨ ᵬȂ 


