
͎͍́͊͊ͤͦ ˢ͔ͫ͊ͤ͒ͪ͟͡

˹͎͊͡Ύ͒ͤ·͚ ͙͔ͨͪͣͪΣ ͎ͦ͒͊͟ ͔ͤ ͙ͫͭͦͭ ͔͍ͫ͒ͦ͊ͭ͡Έ ōŜǎǘ 

ǇǊŀŎǘƛŎŜǎ ŦƻǊ ŎƻǊƻǳǘƛƴŜǎ ͦͭ DƻƻƎƭŜ

09.04.2025



˴ͦͣͯ ͔͔ͨͦͤ͘͡ 
͒ͦ͊͒͟͡

2



˴ͦͣͯ ͔͔ͨͦͤ͘͡ 
͒ͦ͊͒͟͡ ˩ͫͭΈ ͙͡ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͯ ͍͔͍ͫͦͭͦ 

Google?

3



˴ͦͣͯ ͔͔ͨͦͤ͘͡ 
͒ͦ͊͒͟͡

˴͚͊ͦ͟ ͙͒ͫͨ͊ͭ;͔ͪ ͍·͋ͪ͊ͭΈΚ

˩ͫͭΈ ͙͡ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͯ ͍͔͍ͫͦͭͦ 

Google?

4



˴ͦͣͯ ͔͔ͨͦͤ͘͡ 
͒ͦ͊͒͟͡

˴͚͊ͦ͟ ͙͒ͫͨ͊ͭ;͔ͪ ͍·͋ͪ͊ͭΈΚ

˹ͯ ;ͭͦ ͍͙ͨͦ͡Ύ͔ͭ ͔͍͔ͤͪͤ·͚ ͍·͋ͦͪΚ

˩ͫͭΈ ͙͡ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͯ ͍͔͍ͫͦͭͦ 

Google?
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˴ͦͣͯ ͔͔ͨͦͤ͘͡ 
͒ͦ͊͒͟͡

˴͚͊ͦ͟ ͙͒ͫͨ͊ͭ;͔ͪ ͍·͋ͪ͊ͭΈΚ

˹ͯ ;ͭͦ ͍͙ͨͦ͡Ύ͔ͭ ͔͍͔ͤͪͤ·͚ ͍·͋ͦͪΚ

˹͎͊͡Ύ͒ͤ·͔ ͎͔͊ͪͯͣͤͭ· ͍ ͔ͫͨͦͪ

˩ͫͭΈ ͙͡ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͯ ͍͔͍ͫͦͭͦ 

Google?

6



˽͊ͤ͡

7



˽͊ͤ͡
˾͔͊͡Έͤ·͚ ͙͔ͨͪͣͪΣ ͎ͦ͒͊͟ Best practice͍ ͔͙ͪ͒ͭ

8



˽͊ͤ͡
˾͔͊͡Έͤ·͚ ͙͔ͨͪͣͪΣ ͎ͦ͒͊͟ Best practice͍ ͔͙ͪ͒ͭ

9

˴͊͟ ͔ͪ͊͋ͦͭ͊ͭ ͙ ;͔ͣ ͊ͤ͘Ύͭ Main Dispatcher



˽͊ͤ͡

˽͙ͪͤͼ͙ͨ· ͪ͊͋ͦͭ· ͙͒ͫͨ͊ͭ;͔͍ͪͦ

˾͔͊͡Έͤ·͚ ͙͔ͨͪͣͪΣ ͎ͦ͒͊͟ Best practice͍ ͔͙ͪ͒ͭ

10

˴͊͟ ͔ͪ͊͋ͦͭ͊ͭ ͙ ;͔ͣ ͊ͤ͘Ύͭ Main Dispatcher



˽͊ͤ͡

˽͙ͪͤͼ͙ͨ· ͪ͊͋ͦͭ· ͙͒ͫͨ͊ͭ;͔͍ͪͦ

˴͊͟ ͋·ͭΈ ͙ ;ͭͦ ͔͒͊ͭ͡ΈΚ

˾͔͊͡Έͤ·͚ ͙͔ͨͪͣͪΣ ͎ͦ͒͊͟ Best practice͍ ͔͙ͪ͒ͭ

11

˴͊͟ ͔ͪ͊͋ͦͭ͊ͭ ͙ ;͔ͣ ͊ͤ͘Ύͭ Main Dispatcher



ˢ͔ͫ͊ͤ͒ͪ͟͡
͎͍́͊͊ͤͦ
ˤ͔͒ͯ΅͙͚ ͪ͊ͪ͊͋ͦͭ͘;͙͟Σ

͙͙́ͣ͒͡

12



̉ͭͦ ͔ͤ ͭ͊͟ ͫ DƻƻƎƭŜ ōŜǎǘ 
practices



ˣ͍͊ͦ͘·͚ ͙ͨͪͤͼ͙ͨ

14



˽͙͔ͪͣͪ ͔͙͙ͪͨͦͭͦͪ͘Ύ

15



˽͙͔ͪͣͪ ͔͙͙ͪͨͦͭͦͪ͘Ύ

16



˽͙͔ͪͣͪ Ό͔͚ͫ͊͘͟

17



˽͙͔ͪͣͪ Ό͔͚ͫ͊͘͟

18



˿ͭ͊ͪͭ ͙ͯͪͯͭͤ͟·

19



˿ͭ͊ͪͭ ͙ͯͪͯͭͤ͟·

20



˿ͭ͊ͪͭ ͙ͯͪͯͭͤ͟·

21



̉ͭͦ ͔ͣͦ͗ͭ ͚͙ͨͦͭ ͔ͤ ͭ͊͟Κ



ViewModel

23



ViewModel

24



˿ͻ͔ͣ͊ ͪ͊͋ͦͭ·

25



˿ͻ͔ͣ͊ ͪ͊͋ͦͭ·

26



˽͙͔ͪͣͪ Ό͔͚ͫ͊͘͟

27



˽͙͔ͪͣͪ Ό͔͚ͫ͊͘͟

28



˽͙͔ͪͣͪ Ό͔͚ͫ͊͘͟

29



˿ͻ͔ͣ͊ ͍·͍͍ͦͦ͘

30



˿ͻ͔ͣ͊ ͍·͍͍ͦͦ͘

31



˿ͻ͔ͣ͊ ͍·͍͍ͦͦ͘

32



˿ͻ͔ͣ͊ ͍·͍͍ͦͦ͘

33



˸ͦ͗ͤͦ ͙͊ͫͤͻͪͦͤͤͦ

34



̉ͭͦ ͔ͣͦ͗ͭ ͚͙ͨͦͭ ͔ͤ ͭ͊͟Κ



˾͔͊͡Έͤ·͚ ͙͔ͨͪͣͪ



̏ͪ͊ͤ͟ ͔ͤ͊ͫͭͪͦ͟

37



̏ͪ͊ͤ͟ ͔ͤ͊ͫͭͪͦ͟

38



̏ͪ͊ͤ͟ ͔ͤ͊ͫͭͪͦ͟

39



̏ͪ͊ͤ͟ ͔ͤ͊ͫͭͪͦ͟

40



̏ͪ͊ͤ͟ ͔ͤ͊ͫͭͪͦ͟

41



̏ͪ͊ͤ͟ ͔ͤ͊ͫͭͪͦ͟

42



˨͍͙ͦ͋͊ͣ ͎͙ͦ͡

43



˶͎͙ͦ
˽͎ͪͦͦͤ мΥ
Duration 868ms

˽͎ͪͦͦͤ нΥ
Duration 810ms

44



˽͔͔͍͔͔ͪ͒ͣ ͤ͊ ŘŜŦŀǳƭǘ

45



˶͎͙ͦ
˽͎ͪͦͦͤ мΥ
5ǳǊŀǘƛƻƴ опͣͫ

˽͎ͪͦͦͤ нΥ
5ǳǊŀǘƛƻƴ мсͣͫ

46



˽ͦ;͔ͣͯΚ



˽͔ͦͨͪͦ͋ͯͣ ͦ͋ΆΎ͙ͫͤͭΈ



˥͔͒ ͙͙͔ͨͪͤͣ͊ͣ ͔ͪͯ͘͡Έͭ͊ͭ

49



˥͔͒ ͙͙͔ͨͪͤͣ͊ͣ ͔ͪͯ͘͡Έͭ͊ͭ

50



˨͍͙ͦ͋͊ͣ ͋ͦ͡Έ΄͔ ͎͍ͦͦ͡

51



˨͍͙ͦ͋͊ͣ ͋ͦ͡Έ΄͔ ͎͍ͦͦ͡

52



˶͎͙ͦ
start                         main
after1    524ms    main
after2    613ms    main
after3    664ms    main
after4    688ms    main

set          688ms

end        688ms    main
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˶͎͙ͦ
start                         main
after1    524ms    main
after2    613ms    main
after3    664ms    main
after4    688ms    main

set

end        688ms    main
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˶͎͙ͦ
start                
after1    524ms    
after2    613ms   
after3    664ms    
after4    688ms    

set

end        688ms   

55



˶͎͙ͦ
start                
after1    524ms    
after2    613ms   
after3    664ms    
after4    688ms    

set

end        688ms   

56



˶͎͙ͦ
start                
after1    524ms    
after2    613ms   
after3    664ms    
after4    688ms    

set

end        688ms    

57



˶͎͙ͦ
start       0         
after1    524ms    
after2    613ms   
after3    664ms    
after4    688ms    

set          688ms

end        688ms    

58



˿͔͙ͣͤͣ ͙͒ͫͨ͊ͭ;͔ͪ



˽͙͔͙ͪͣͤͣ 5ŜŦŀǳƭǘ

60



˶͎͙ͦ 5ŜŦŀǳƭǘ
start                    DefaultDispatcher-worker-29
after1    2ms    DefaultDispatcher-worker-21
after2    4ms    DefaultDispatcher-worker-24
after3    5ms    DefaultDispatcher-worker-24
after4    5ms    DefaultDispatcher-worker-24
end        5ms     DefaultDispatcher-worker-24

set          653ms
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˶͎͙ͦ 5ŜŦŀǳƭǘ
start             DefaultDispatcher-worker-29
after1    2ms    DefaultDispatcher-worker-21
after2    4ms    DefaultDispatcher-worker-24
after3    5ms    DefaultDispatcher-worker-24
after4    5ms    DefaultDispatcher-worker-24
end        5ms     DefaultDispatcher-worker-24

set          653m

62



˶͎͙ͦ 5ŜŦŀǳƭǘ
start       
after1    2ms 
after2    4ms 
after3    5ms 
after4    5ms 
end        5ms 

set          653ms

63



͙͙̂ͫͦͪ͟͡ ͍·͔͙͔ͨͦͤͤ͡Σ ͤͦ ͔ͤ 
͍͔͙͔ͦ͋ͤͦͤ͡ ¦L



ˤ ;͔ͣ ͙ͨͪ;͙ͤ͊Κ



˽͙ͦͫͣͦͭͪͣ ͙͔ͫͫͭͣͤ·͔ ͎͙ͦ͡



Perfetto

67https://perfetto.dev/docs/quickstart/android-tracing

https://perfetto.dev/docs/quickstart/android-tracing


ˮ΅͔ͣ Ήͪ͊ͤ͟

68



ˮ΅͔ͣ ŀŎǘƛǾƛǘȅwŜǎǳƳŜ

69



ActivityResume

70

activityResume ~ 52 ms



˽͔ͦͫ͡ ŀŎǘƛǾƛǘȅwŜǎǳƳŜ



˽͔ͦͫ͡ ŀŎǘƛǾƛǘȅwŜǎǳƳŜ

72



̏ͪ͊ͤ͟ ͔ͤ͊ͫͭͪͦ͟

73



˻͙͍ͭͪͫͦ͊͟ ͔͍͎ͨͪͦͦ ͊͒ͪ͊͟

74

Choreographer#doFrame - 452ms



̉ͭͦ ͒͊͡Έ΄͔

75



̉ͭͦ ͒͊͡Έ΄͔

76



Binder transaction

77



Binder transaction
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˩΅͔ ͒͊͡Έ΄͔

79



˻͙͍ͭͪͫͦ͊͟ ͍͎ͭͦͪͦͦ ͊͒ͪ͊͟

80



˩΅͔ ͒͊͡Έ΄͔

81



˻͙͍ͭͪͫͦ͊͟ ͔ͨͦͫ͒ͯ͡Ό΅͙ͻ ͍͊͒ͪͦ͟

82



˻͙͍ͭͪͫͦ͊͟ ͔ͨͦͫ͒ͯ͡Ό΅͙ͻ ͍͊͒ͪͦ͟

83



˽͔ͦͫ͡ ͔͍ͦ͋ͦ͟͟͡

84



ˤ͙͙͙͔ͯ͊ͪͯͣ͘͘͡ ͍ ͫͻ͔ͣͯ



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

86



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

87



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

͊

88



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

͊

89



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

͊

90



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

͊

91



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

͊

92



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

͊

93



˿ͻ͔ͣ͊ ͫ aŀƛƴ ŘƛǎǇŀǘŎƘŜǊ

͊

94



˶͎͙ͦ
start                
after1    524ms    
after2    613ms   
after3    664ms    
after4    688ms    

set

end        688ms    

95



˿ͻ͔ͣ͊ ͪ͊͋ͦͭ· ͤ͊ 5ŜŦŀǳƭǘ

͊

96



˿ͻ͔ͣ͊ ͪ͊͋ͦͭ· ͤ͊ 5ŜŦŀǳƭǘ

͊

97



˿ͻ͔ͣ͊ ͪ͊͋ͦͭ· ͤ͊ 5ŜŦŀǳƭǘ

͊

98



˶͎͙ͦ 5ŜŦŀǳƭǘ
start       
after1    2ms 
after2    4ms 
after3    5ms 
after4    5ms 
end        5ms 

set          653ms

99



˽͙ͦͫͣͦͭͪͣ ͤ͊ ͎͙͔͒ͪͯ Ήͪ͊ͤ͟·



5ŜƳƻ ͙͔͙͔ͨͪͦ͗ͤ͡

101



˿ͭ͊ͪͭ 5ŜƳƻ ͙͔͙ͨͪͦ͗ͤ͡Ύ

͊

102



˿ͭ͊ͪͭ 5ŜƳƻ ͙͔͙ͨͪͦ͗ͤ͡Ύ

͊

103

Choreographer#doFrame- 93ms



˿ͭ͊ͪͭ 5ŜƳƻ ͙͔͙ͨͪͦ͗ͤ͡Ύ

͊

104



˥͍͊ͤ͊͡Ύ ͔ͫͯͨͪ͊ͨͨ͊



˿ͭ͊ͪͭ ͎͍͚͊ͤͦ͡ ́-ˣ͊ͤ͊͟

͊

106



˾͔͘Ό͔ͣ

107



˾͔͘Ό͔ͣ
̂ ͎͍͎͊ͤͦͦ͡ ͨͦͭͦ͊͟ ͎ͣͤͦͦ ͊͒͊͘;

108



˾͔͘Ό͔ͣ
̂ ͎͍͎͊ͤͦͦ͡ ͨͦͭͦ͊͟ ͎ͣͤͦͦ ͊͒͊͘;

109

˽͙ͪ ͊͗͒ͦͣ͟ ͔͔ͨͪ͟͡Ό;͔͙͙ͤ ͣͦ͗ͤͦ 

͍͙͊ͫͤͯͭ͘Έ ͍ ͙͙͙ͦ͗͒͊ͤ



˾͔͘Ό͔ͣ

͔̉ͣ ͋ͦ͡Έ΄͔ ͔͔ͨͪ͟͡Ό;͔͙͚ͤΣ ͔ͭͣ 

͒ͦ͡Έ΄͔ ͙͔ͨͪ͒ͭͫΎ ͗͒͊ͭΈ

̂ ͎͍͎͊ͤͦͦ͡ ͨͦͭͦ͊͟ ͎ͣͤͦͦ ͊͒͊͘;

110

˽͙ͪ ͊͗͒ͦͣ͟ ͔͔ͨͪ͟͡Ό;͔͙͙ͤ ͣͦ͗ͤͦ 

͍͙͊ͫͤͯͭ͘Έ ͍ ͙͙͙ͦ͗͒͊ͤ



˾͔͘Ό͔ͣ

͔̉ͣ ͋ͦ͡Έ΄͔ ͔͔ͨͪ͟͡Ό;͔͙͚ͤΣ ͔ͭͣ 

͒ͦ͡Έ΄͔ ͙͔ͨͪ͒ͭͫΎ ͗͒͊ͭΈ

ˮͫͨͦ͡Έͯ͘Ύ Main dispatcher ͍ · 

͎ͯͫͯͯ͋͡Ύ͔͔ͭ ͔ͨͪͦ͋ͣͯ͡

̂ ͎͍͎͊ͤͦͦ͡ ͨͦͭͦ͊͟ ͎ͣͤͦͦ ͊͒͊͘;

111

˽͙ͪ ͊͗͒ͦͣ͟ ͔͔ͨͪ͟͡Ό;͔͙͙ͤ ͣͦ͗ͤͦ 

͍͙͊ͫͤͯͭ͘Έ ͍ ͙͙͙ͦ͗͒͊ͤ



ˮ͔͎͚͔͋͊ͭ͘ aŀƛƴ 5ƛǎǇŀǘŎƘŜǊ
ͨͦ ͙ͣ͊ͫͣͯͣͯ͟



̉ͭͦ ͔͒͊ͭ͡ΈΚ



˭͔͙͊ͣͤͭΈ ǎŎƻǇŜ



˽͍ͦ͒ͦ͒ͤ·͔ 
͙͊ͣͤ͟

115



˽͍ͦ͒ͦ͒ͤ·͔ 
͙͊ͣͤ͟

116

˿ͦͻ͔͙͔ͪ͊ͤͤ ͦ;͔͔͙ͪ͒ͤͦͫͭ ͫͦ͋·͙͚ͭ



limitedParallelism(1)

https://kotlinlang.org/api/kotlinx.coroutines/kotlinx-coroutines-core/kotlinx.coroutines/-coroutine-dispatcher/limited-parallelism.html

https://kotlinlang.org/api/kotlinx.coroutines/kotlinx-coroutines-core/kotlinx.coroutines/-coroutine-dispatcher/limited-parallelism.html


channels

 https://kotlinlang.org/docs/channels.html

https://kotlinlang.org/docs/channels.html


˽͍ͦ͒ͦ͒ͤ·͔ 
͙͊ͣͤ͟

˭͔͊͒ͪ͗͊͟ ͙ͨͪ ͔ͪ͊͋ͦͭ ͫ UI

119

˿ͦͻ͔͙͔ͪ͊ͤͤ ͦ;͔͔͙ͪ͒ͤͦͫͭ ͫͦ͋·͙͚ͭ



˾͔͙͊͒ͭ͘͡Έ ͙͒ͫͨ͊ͭ;͔ͪ·

120



˽͍ͦ͒ͦ͒ͤ·͔ 
͙͊ͣͤ͟

˭͔͊͒ͪ͗͊͟ ͙ͨͪ ͔ͪ͊͋ͦͭ ͫ UI

˹͍͙͎͊͊ͼ͙Ύ

121

˿ͦͻ͔͙͔ͪ͊ͤͤ ͦ;͔͔͙ͪ͒ͤͦͫͭ ͫͦ͋·͙͚ͭ



˿˶˻ˬ˹ˢˢ



˸ͦ͗ͤͦ ͨͪͦ΅͔Κ



Google best practices

124



Google best practices

125



Google best practices

126



Google best practices

127



Google best practices

128

(BackgroundDispatcher) {



˾͔΄͔͙͔ͤ -5ƛǎǇŀǘŎƘŜǊ ͍ ƭŀǳƴŎƘ



˹ͦ ͚͊ͦ͟͟ ͙͔ͣͤͤͦΚ



˴ͦͪͦͭͦ͟ ς͡ ͯ;΄͔ Default, 
ͣͦ͗ͤͦ IO



˽ͦ͒ͪͦ͋ͤͦ



̉ͭͦ ͤͯ͗ͤͦ 
ͨͦͤΎͭΈ ͔͔ͨͪ͒ 
͍·͋ͦͪͦͣΚ

133



̉ͭͦ ͤͯ͗ͤͦ 
ͨͦͤΎͭΈ ͔͔ͨͪ͒ 
͍·͋ͦͪͦͣΚ

˴͊͟ ͍͙͡Ύ͔ͭ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͨͦͭͦͦ͟ ͙ ͔͔ͨͪ͟͡Ό;͔͙͚ͤ 

ͤ͊ ͫͦͪͦͫͭ͟ΈΚ

134



̉ͭͦ ͤͯ͗ͤͦ 
ͨͦͤΎͭΈ ͔͔ͨͪ͒ 
͍·͋ͦͪͦͣΚ

˴͊͟ ͍͙͡Ύ͔ͭ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͨͦͭͦͦ͟ ͙ ͔͔ͨͪ͟͡Ό;͔͙͚ͤ 

ͤ͊ ͫͦͪͦͫͭ͟ΈΚ

135

˴͊͟ ͍͙͡Ύ͔ͭ ͤ͊ ͔ͨ͊ͪ͊͡͡͡Έͤ·͔ ͊ͨͪͦͫ͘·Κ



̉ͭͦ ͤͯ͗ͤͦ 
ͨͦͤΎͭΈ ͔͔ͨͪ͒ 
͍·͋ͦͪͦͣΚ

͍͔͙̂͡;͙ͣ ͙͡ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͨͦͭͦͦ͟Κ

˴͊͟ ͍͙͡Ύ͔ͭ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͨͦͭͦͦ͟ ͙ ͔͔ͨͪ͟͡Ό;͔͙͚ͤ 

ͤ͊ ͫͦͪͦͫͭ͟ΈΚ

136

˴͊͟ ͍͙͡Ύ͔ͭ ͤ͊ ͔ͨ͊ͪ͊͡͡͡Έͤ·͔ ͊ͨͪͦͫ͘·Κ



̉ͭͦ ͤͯ͗ͤͦ 
ͨͦͤΎͭΈ ͔͔ͨͪ͒ 
͍·͋ͦͪͦͣΚ

͍͔͙̂͡;͙ͣ ͙͡ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͨͦͭͦͦ͟Κ

˸͔ͦ͗ͣ ͨͦͯ͡;͙ͭΈ ͙͍͋ͦͪͦͯ͟͟͡ 

͎͙͊ͤ͊ͦ͡;ͤͦ ͫ Main?

˴͊͟ ͍͙͡Ύ͔ͭ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͨͦͭͦͦ͟ ͙ ͔͔ͨͪ͟͡Ό;͔͙͚ͤ 

ͤ͊ ͫͦͪͦͫͭ͟ΈΚ

137

˴͊͟ ͍͙͡Ύ͔ͭ ͤ͊ ͔ͨ͊ͪ͊͡͡͡Έͤ·͔ ͊ͨͪͦͫ͘·Κ



˴͊͟ ͪ͊͋ͦͭ͊Όͭ 5ƛǎǇŀǘŎƘŜǊǎ ͙ 
Threads



Default

139



Default

140



IO

141



IO

142



˽͙ͦͫͣͦͭͪͣ ͙ͪ͊ͤ͘ͼͯ ͤ͊ 
͙͔ͨͪ͊ͭ͟͟



͔́ͫͭ ͤ͊ ͙͍͋ͦͪͦͯ͟͟͡ ͍ͨͦͭͦͦ͟



˭͙͊ͨͯͫͭͣ ͔ͨ͊ͪ͊͡͡͡Έͤͦ Thread.sleep

145



146

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟ˤ͔ͪͣΎό͔ͫͯͤ͒͟·ύ

Default 8

IO 8

8 Thread.Sleep



147

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟ˤ͔ͪͣΎό͔ͫͯͤ͒͟·ύ

Default 8 1

IO 8 1

8 Thread.Sleep



˭͙͊ͨͯͫͭͣ млл ͪ͊͘



149

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟ˤ͔ͪͣΎό͔ͫͯͤ͒͟·ύ

Default 8

IO 64

100 Thread.Sleep



150

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟ˤ͔ͪͣΎό͔ͫͯͤ͒͟·ύ

Default 8 13

IO 64 2

100 Thread.Sleep



151

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟ˤ͔ͪͣΎό͔ͫͯͤ͒͟·ύ

Default 8 13  = 104 / 8

IO 64 2  = 128 / 64

100 Thread.Sleep



ˤ·͍ͦ͒·

152



ˤ·͍ͦ͒·

153

IO ͦ ͙͔ͨͭͣ͊ͤ͡ ͒͡Ύ ͙͙ͦ͗͒͊ͤΎ ͍͔ͦͭͭ͊



ˤ·͍ͦ͒·

Default ͣ ͦ͗ͤͦ ͙͍͊͋ͦͪͦ͊ͭ͘͟͡Έ ͔ͦͨͪ͊ͼ͙͔͚ 

͙͙ͦ͗͒͊ͤΎ ͍͔ͦͭͭ͊

154

IO ͦ ͙͔ͨͭͣ͊ͤ͡ ͒͡Ύ ͙͙ͦ͗͒͊ͤΎ ͍͔ͦͭͭ͊



͔́ͫͭ ͤ͊ ͎ͤ͊ͪͯͯ͘͟



˭͙͊ͨͯͫͭͣ ͔ͨ͊ͪ͊͡͡͡Έͤͦ ͎͙͔͒ͦ͡ ͊͒͊͘;͙

156



мс ͪ͊͘



158

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
ˤ͔ͪͣΎ όͣͫύ

P75

Default 8

IO 16

16 ͒ ͎͙ͦ͡ͻ ͊͒͊͘;



159

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
ˤ͔ͪͣΎ όͣͫύ

P75

Default 8 140

IO 16 142

16 ͒ ͎͙ͦ͡ͻ ͊͒͊͘;



мллл ͪ͊͘



161

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟ 
P75

ˤ͔ͪͣΎ ό͔ͫͯͤ͒͟·ύ
P75

Default 8

IO 66

1000 ͒ ͎͙ͦ͡ͻ ͊͒͊͘;



162

˴͙ͦ͡;͔͍ͫͭͦ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟ 
P75

ˤ͔ͪͣΎ ό͔ͫͯͤ͒͟·ύ
P75

Default 8 11,3

IO 66 18,8

1000 ͒ ͎͙ͦ͡ͻ ͊͒͊͘;



ˤ·͍ͦ͒·

163



ˤ·͍ͦ͒·

164

Default ͦ ͙͔ͨͭͣ͊ͤ͡ ͒͡Ύ ͔ͦͨͪ͊ͼ͙͚ CPU



ˤ·͍ͦ͒·

IO ͣ ͔ͦ͗ͭ ͫͦ͒͊ͭ͘Έ ͋ͦ͡Έ΄͔ ͍ͨͦͭͦͦ͟Σ ;͔ͣ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ

165

Default ͦ ͙͔ͨͭͣ͊ͤ͡ ͒͡Ύ ͔ͦͨͪ͊ͼ͙͚ CPU



ˤ·͍ͦ͒·

IO ͣ ͔ͦ͗ͭ ͫͦ͒͊ͭ͘Έ ͋ͦ͡Έ΄͔ ͍ͨͦͭͦͦ͟Σ ;͔ͣ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ

˽͙ͪ ͎͔ͤ͊ͪͯ͘͟ IO ͭ ͙ͪ͊ͭͭ ͎ͣͤͦͦ ͍͔͔͙ͪͣͤ ͤ͊ 

͔͔ͨͪ͟͡Ό;͔͙ͤΎ ͔ͣ͗͒ͯ ͙ͨͦͭͦ͊ͣ͟

166

Default ͦ ͙͔ͨͭͣ͊ͤ͡ ͒͡Ύ ͔ͦͨͪ͊ͼ͙͚ CPU



˽͙ͪ͊ͭ͟;͔͙͚ͫ͟ ͙͔ͨͪͣͪ



ˮ͙͙͔ͣͭͪͯͣ ͊ͨͯͫ͘͟ Ό͔͚ͫ͊͘͟

168



мс ͪ͊͘



170

/ͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
P75

ˤ͔ͪͣΎ όͣͫύ
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͭͯ͒͊
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͦ͋ͪ͊ͭͤͦ

P75

˿ 5ŜŦŀǳƭǘ ͤ͊ Lh21

˿ Lh ͤ͊ Lh 16

мс Ό͔͚͍ͫͦ͘͟



171

/ͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
P75

ˤ͔ͪͣΎ όͣͫύ
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͭͯ͒͊
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͦ͋ͪ͊ͭͤͦ

P75

˿ 5ŜŦŀǳƭǘ ͤ͊ Lh21 107

˿ Lh ͤ͊ Lh 16 104

мс Ό͔͚͍ͫͦ͘͟



172

/ͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
P75

ˤ͔ͪͣΎ όͣͫύ
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͭͯ͒͊
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͦ͋ͪ͊ͭͤͦ

P75

˿ 5ŜŦŀǳƭǘ ͤ͊ Lh21 107 8 14

˿ Lh ͤ͊ Lh 16 104 0 0

мс Ό͔͚͍ͫͦ͘͟



млл ͪ͊͘



174

/ͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
P75

ˤ͔ͪͣΎ όͣͫύ
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͭͯ͒͊
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͦ͋ͪ͊ͭͤͦ

P75

˿ 5ŜŦŀǳƭǘ ͤ͊ Lh72

˿ Lh ͤ͊ Lh 64

млл Ό͔͚͍ͫͦ͘͟



175

/ͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
P75

ˤ͔ͪͣΎ όͣͫύ
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͭͯ͒͊
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͦ͋ͪ͊ͭͤͦ

P75

˿ 5ŜŦŀǳƭǘ ͤ͊ Lh72 213

˿ Lh ͤ͊ Lh 64 211

млл Ό͔͚͍ͫͦ͘͟



176

/ͦ͒͊ͤͤ͘·ͻ ͍ͨͦͭͦͦ͟
P75

ˤ͔ͪͣΎ όͣͫύ
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͭͯ͒͊
P75

˽͔͔ͪ͟͡Ό;͔͙͚ͤ 
ͦ͋ͪ͊ͭͤͦ

P75

˿ 5ŜŦŀǳƭǘ ͤ͊ Lh72 213 67 88

˿ Lh ͤ͊ Lh 64 211 0 0

млл Ό͔͚͍ͫͦ͘͟



ˮͫͨͦ͡Έ͔ͯͣ͘ ͊ͫͭͦͣͤ͟·͚ 
TreadPool



ˮͫͨͦ͡Έ͔ͯͣ͘ ͍͚ͫͦ ¢ƘǊŜŀŘtƻƻƭ

178


