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ȽɔəɡɜɚəɔɓɌɢɔɫ ɛɚɞɚɖɚɎ 

ɛɌɜɌɗɗɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ

º ȶɌɒɐɧɕ ɛɚɞɚɖ ɍɟɐɑɞ Ɏɧɛɚɗəɫɞɨ ɐɚɍɌɎɗɑəɔɫ əɚɎɚɏɚ ɟɓɗɌ Ɏ ɚɞɐɑɗɨəɧɕ ɝɎɫɓəɧɕ ɝɛɔɝɚɖ h[i ]

º ȭɗɚɖɔɜɚɎɖɌ əɑ ɞɜɑɍɟɑɞɝɫ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 2

Ȼɟɗ 

ɛɚɞɚɖɚɎ

ȷɔəɑɕəɚɑ Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ ɛɜɚɢɑɝɝɌ

h[0]

h[1]

h[2]

0x00

0xFF

function hash_table_add (h, key, value)
lock_acquire ()

i = hash(key)
list_add_front (h[ i ], key, value)

lock_release ()
end function

ȶɚɐ, Ɏɧɛɚɗəɫɪɥɔɕɝɫ ɘəɚɒɑɝɞɎɚɘ ɛɚɞɚɖɚɎ



ȽɔəɡɜɚəɔɓɌɢɔɫ ɛɚɞɚɖɚɎ 

ɛɌɜɌɗɗɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ

ºȹɑɚɍɡɚɐɔɘɚ ɓɌɥɔɥɌɞɨ ɚɍɗɌɝɞɔ ɛɌɘɫɞɔ, Ɍ əɑ ɟɣɌɝɞɖɔ ɖɚɐɌ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 3

function hash_table_add (h, key, value)
lock_acquire ()

i = hash(key)
list_add_front (h[ i ], key, value)

lock_release ()
end function

ȷɔəɑɕəɚɑ Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ 

ɛɜɚɢɑɝɌ

h[0]
h[1]
h[2]

function hash_table_add (h, key, value)
lock_acquire ()

i = hash(key)
list_add_front (h[ i ], key, value)

lock_release ()
end function

Ȼɚɞɚɖ 1 Ȼɚɞɚɖ 2



ȹɑɍɗɚɖɔɜɟɪɥɔɑ Ɍɗɏɚɜɔɞɘɧ 

ɔ ɝɞɜɟɖɞɟɜɧ ɐɌəəɧɡ

ȹɑɐɚɝɞɌɞɖɔ ɛɚɐɡɚɐɌ:

º Ⱦɜɑɍɟɑɞɝɫ ɏɗɟɍɚɖɌɫ ɛɑɜɑɜɌɍɚɞɖɌ ɛɌɜɌɗɗɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ

º ȮɧɝɚɖɌɫ ɝɗɚɒəɚɝɞɨ ɜɌɓɜɌɍɚɞɖɔ ɌɗɏɚɜɔɞɘɚɎ ɍɑɓ ɍɗɚɖɔɜɚɎɚɖ (lock -free ɌɗɏɚɜɔɞɘɚɎ)

º ȹɑ ɔɓɍɌɎɗɫɑɞ ɚɞ ɎɚɓəɔɖəɚɎɑəɔɫ ɝɚɝɞɚɫəɔɕ ɌɖɞɔɎəɧɡ ɍɗɚɖɔɜɚɎɚɖ (livelock )

ɔ ɎɚɓəɔɖəɚɎɑəɔɫ ɝɚɝɞɚɫəɔɕ ɏɚəɚɖ ɓɌ ɐɌəəɧɘɔ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 4



ȾɜɌəɓɌɖɢɔɚəəɌɫ ɛɌɘɫɞɨ

ºȮ ɚɝəɚɎɑ ɛɚɐɡɚɐɌ ɗɑɒɔɞ ɔɐɑɫ ɓɌɥɔɞɧ ɚɍɗɌɝɞɔ ɛɌɘɫɞɔ 

ɚɞ ɝɚɝɞɚɫəɔɫ ɏɚəɚɖ ɓɌ ɐɌəəɧɘɔ, Ɍ əɑ ɟɣɌɝɞɖɌ ɖɚɐɌ ɛɜɚɏɜɌɘɘɧ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 5

ȾɜɌəɓɌɖɢɔɚəəɌɫ 

ɛɌɘɫɞɨ

ȻɜɚɏɜɌɘɘəɌɫ ɞɜɌəɓɌɖɢɔɚəəɌɫ ɛɌɘɫɞɨ

(Software Transactional Memory ðSTM)

ȬɛɛɌɜɌɞəɌɫ ɞɜɌəɓɌɖɢɔɚəəɌɫ ɛɌɘɫɞɨ

(Hardware Transactional Memory ðHTM)

ÅGCC ( libitm )

ÅIntelÈ C++ STM Compiler

ÅDTMC, RSTM, TinySTM

ÅGlasgow Haskell Compiler ( STM Monad )

Åɔ ɐɜ.

Å Intel TSX (ɘɔɖɜɚɌɜɡɔɞɑɖɞɟɜɌ Haswell)

ÅOracle Rock

Å IBM POWER8, IBM PowerPC A2



ȻɜɚɏɜɌɘɘəɌɫ 

ɞɜɌəɓɌɖɢɔɚəəɌɫ ɛɌɘɫɞɨ

º STM ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɫɓɧɖɚɎɧɑ ɖɚəɝɞɜɟɖɢɔɔ ɔɗɔ API ɐɗɫ ɝɚɓɐɌəɔɫ 

ɞɜɌəɓɌɖɢɔɚəəɧɡ ɝɑɖɢɔɕðɌəɌɗɚɏ ɖɜɔɞɔɣɑɝɖɔɡ ɝɑɖɢɔɕ

º Ȼɚɞɚɖɔ əɑ ɍɗɚɖɔɜɟɪɞɝɫ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɞɜɌəɓɌɖɢɔɚəəɧɡ ɝɑɖɢɔɕ

º Runtime -ɝɔɝɞɑɘɌ ɚɞɝɗɑɒɔɎɌɑɞ ɎɚɓəɔɖəɚɎɑəɔɫ ɝɚɝɞɚɫəɔɕ ɏɚəɖɔ ɓɌ ɐɌəəɧɘɔ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 6

h[0]

h[1]

h[2]

function hash_table_add (h, key, value)
transactional_section {

i = hash(key)
list_add_front (h[ i ], key, value)

}
end function

ȶɚɐ, Ɏɧɛɚɗəɫɪɥɔɕɝɫ 

ɘəɚɒɑɝɞɎɚɘ ɛɚɞɚɖɚɎ

STM

ɖɚɘɛɔɗɫɞɚɜ

...
tm_begin ()

tm_read()
tm_write ()

tm_end()
...

Runtime 

ɝɔcɞɑɘɌ

ɫɓɧɖɌ

Ȼɚɞɚɖ 1

Ȼɚɞɚɖ 2

ȷɔəɑɕəɚɑ 

Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ



ȻɜɚɏɜɌɘɘəɌɫ 

ɞɜɌəɓɌɖɢɔɚəəɌɫ ɛɌɘɫɞɨ

º ȾɜɌəɓɌɖɢɔɫ ɠɔɖɝɔɜɟɑɞɝɫɑɝɗɔ ɚɐəɚɎɜɑɘɑəəɚ Ɏɧɛɚɗəɫɪɥɔɑɝɫ ɝ əɑɕ ɛɚɞɚɖɔ 

əɑ ɘɚɐɔɠɔɢɔɜɚɎɌɗɔ ɓɌɥɔɥɌɑɘɟɪ ɚɍɗɌɝɞɨ ɛɌɘɫɞɔ

º Ȼɚɝɗɑ ɠɔɖɝɌɢɔɔ, Ɏɝɑ ɝɐɑɗɌəəɧɑ Ɏ ɜɌɘɖɌɡ ɞɜɌəɓɌɖɢɔɔ ɔɓɘɑəɑəɔɫ ɝɞɌəɚɎɫɞɝɫ əɑɚɍɜɌɞɔɘɧ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 7

h[0]

h[1]

h[2]

function hash_table_add (h, key, value)
transactional_section {

i = hash(key)
list_add_front (h[ i ], key, value)

}
end function

ȶɚɐ, Ɏɧɛɚɗəɫɪɥɔɕɝɫ 

ɘəɚɒɑɝɞɎɚɘ ɛɚɞɚɖɚɎ

STM

ɖɚɘɛɔɗɫɞɚɜ

...
tm_begin ()

tm_read()
tm_write ()

tm_end()
...

Runtime 

ɝɔcɞɑɘɌ

ɫɓɧɖɌ

Ȼɚɞɚɖ 1

Ȼɚɞɚɖ 2

ȷɔəɑɕəɚɑ 

Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ



ȻɜɚɏɜɌɘɘəɌɫ 

ɞɜɌəɓɌɖɢɔɚəəɌɫ ɛɌɘɫɞɨ

º ȾɜɌəɓɌɖɢɔɫ ɚɞɖɌɞɧɎɌɑɞɝɫɑɝɗɔ ɎɚɓəɔɖɌɪɞ ɖɚəɠɗɔɖɞɧ

º ȶɚəɠɗɔɖɞðɝɔɞɟɌɢɔɫ ɛɜɔ ɖɚɞɚɜɚɕ ɐɎɌ ɔɗɔ ɍɚɗɑɑ ɛɚɞɚɖɌ ɚɍɜɌɥɌɪɞɝɫ ɖ ɚɐəɚɘɟ ɔ ɞɚɘɟ ɒɑ 

ɟɣɌɝɞɖɟ ɛɌɘɫɞɔ ɔ ɖɌɖ ɘɔəɔɘɟɘ ɚɐɔə ɔɓ əɔɡ Ɏɧɛɚɗəɫɑɞ ɚɛɑɜɌɢɔɪ ɓɌɛɔɝɔ

º ȺɞɖɌɞɞɜɌəɓɌɖɢɔɔ ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɡ ɚɍɗɌɝɞɑɕ ɛɌɘɫɞɔ 

Ɏ ɝɚɝɞɚɫəɔɑ əɌ ɘɚɘɑəɞ əɌɣɌɗɌ ɑɬ Ɏɧɛɚɗəɑəɔɫ ɔ ɓɌɛɟɝɖ ɛɚɎɞɚɜəɚɏɚ ɑɬ Ɏɧɛɚɗəɑəɔɫ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 8

h[0]

h[1]

h[2]

function hash_table_add (h, key, value)
transactional_section {

i = hash(key)
list_add_front (h[ i ], key, value)

}
end function

ȶɚɐ, Ɏɧɛɚɗəɫɪɥɔɕɝɫ 

ɘəɚɒɑɝɞɎɚɘ ɛɚɞɚɖɚɎ

STM

ɖɚɘɛɔɗɫɞɚɜ

...
tm_begin ()

tm_read()
tm_write ()

tm_end()
...

Runtime 

ɝɔcɞɑɘɌ

ɫɓɧɖɌ

Ȼɚɞɚɖ 1

Ȼɚɞɚɖ 2

ȷɔəɑɕəɚɑ 

Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ



ȺɍəɌɜɟɒɑəɔɑ ɖɚəɠɗɔɖɞɚɎ

º Ȯəɟɞɜɔ ɞɜɌəɓɌɖɢɔɚəəɚɕ ɝɑɖɢɔɔ Ɏɧɛɚɗəɫɑɞɝɫ

ɓɌɛɔɝɨ Ɏ ɏɗɚɍɌɗɨəɟɪ ɛɑɜɑɘɑəəɟɪ shared_val

º Ȯəɟɞɜɔ ɞɜɌəɓɌɖɢɔɚəəɚɕ ɝɑɖɢɔɔ Ɏɧɛɚɗəɫɑɞɝɫ 

ɣɞɑəɔɑ ɏɗɚɍɌɗɨəɚɕ ɛɑɜɑɘɑəəɚɕ shared_val

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 9

Runtime 

ɝɔcɞɑɘɌ

ɫɓɧɖɌ

shared_val

ȷɔəɑɕəɚɑ 

Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ
...
transactional_section {

shared_val = 5
}
...

STM

ɖɚɘɛɔɗɫɞɚɜ

...
tm_begin ()

tm_write (shared_val , 5)
tm_end()
...

Ȼɚɞɚɖ 1

...
transactional_section {

local = shared_val
}
...

STM

ɖɚɘɛɔɗɫɞɚɜ

...
tm_begin ()

tm_read(local, shared_val )
tm_end()
...

Ȼɚɞɚɖ 2
ȭɠɤɠɜ ʦ

ȾɌɍɗɔɢɌ 

ɝɚɝɞɚɫəɔɕ 

ɛɌɘɫɞɔ



ȸɑɞɌɐɌəəɧɑ

ɚ ɝɚɝɞɚɫəɔɔ ɚɍɗɌɝɞɑɕ ɛɌɘɫɞɔ

ȹɌɔɎəɧɕ ɛɚɐɡɚɐ

º ɁɜɌəɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ ɖɌɒɐɚɏɚ ɍɌɕɞɌ

ɗɔəɑɕəɚɏɚ Ɍɐɜɑɝəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɛɜɚɢɑɝɝɌ

º S ðɜɌɓɘɑɜ ɞɌɍɗɔɢɧ ɝɚɝɞɚɫəɔɕ ɛɌɘɫɞɔ

º ȹɑɩɠɠɑɖɞɔɎəɚŸɐɗɫ ɡɜɌəɑəɔɑ ɘɑɞɌɐɌəəɧɡ

ɛɚɞɜɑɍɟɑɞɝɫ Ɏɝɑ ɗɔəɑɕəɚɑ Ɍɐɜɑɝəɚɑ 
ɛɜɚɝɞɜɌəɝɞɎɚ ɛɜɚɢɑɝɝɌ(S˴ V)

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 10

ȷɔəɑɕəɚɑ 

Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ

ȾɌɍɗɔɢɌ 

ɝɚɝɞɚɫəɔɕ 

ɛɌɘɫɞɔ

0x0000

...

0x..FF

SV



ȸɑɞɌɐɌəəɧɑ

ɚ ɝɚɝɞɚɫəɔɔ ɚɍɗɌɝɞɑɕ ɛɌɘɫɞɔ

Ȼɜɫɘɚɑ ɢɔɖɗɔɣɑɝɖɚɑ ɚɞɚɍɜɌɒɑəɔɑ ɌɐɜɑɝɚɎ
əɌ ɞɌɍɗɔɢɟ ɠɔɖɝɔɜɚɎɌəəɚɏɚ ɜɌɓɘɑɜɌ

º ɁɜɌəɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ ɚɍɗɌɝɞɔ

ɜɌɓɘɑɜɌ BɍɌɕɞ ɗɔəɑɕəɚɏɚ Ɍɐɜɑɝəɚɏɚ

ɛɜɚɝɞɜɌəɝɞɎɌ ɛɜɚɢɑɝɝɌ

º ȸɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɎɚɓəɔɖəɚɎɑəɔɪ 

ɗɚɒəɧɡ ɖɚəɠɗɔɖɞɚɎ

º ȴɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɜɑɌɗɔɓɌɢɔɔ STM

Ɏ ɖɚɘɛɔɗɫɞɚɜɑ GCC

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 11

ȾɌɍɗɔɢɌ 

ɝɚɝɞɚɫəɔɕ 

ɛɌɘɫɞɔ

ȷɔəɑɕəɚɑ 

Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ

0x0000

...

0x..FF

...

...

...

...

...

S

B



ȷɚɒəɧɑ ɖɚəɠɗɔɖɞɧ

º ȷɚɒəɧɕ ɖɚəɠɗɔɖɞðɝɔɞɟɌɢɔɫ ɖɚɏɐɌ ɐɎɌ ɔɗɔ ɍɚɗɑɑ ɛɚɞɚɖɌ Ɏɚ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ 

ɞɜɌəɓɌɖɢɔɔ ɚɍɜɌɥɌɪɞɝɫ ɖ ɜɌɓəɧɘ ɟɣɌɝɞɖɌɘ ɗɔəɑɕəɚɏɚ Ɍɐɜɑɝəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, 

ɚɞɚɍɜɌɒɌɑɘɧɘ əɌ ɚɐəɟ ɔ ɞɟ ɒɑ ɝɞɜɚɖɟ Ɏ ɞɌɍɗɔɢɑ ɘɑɞɌɐɌəəɧɡ ɔ ɖɌɖ ɘɔəɔɘɟɘ ɚɐɔə 

ɛɚɞɚɖ Ɏɧɛɚɗəɫɑɞ ɚɛɑɜɌɢɔɪ ɓɌɛɔɝɔ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 12

shared_a

shared_b

ȷɔəɑɕəɚɑ 

Ɍɐɜɑɝəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ

0x0000

...

0x..FF

...

...
tm_begin ()

tm_read(local, shared_a )
tm_end()
...

Ȼɚɞɚɖ 1

...
tm_begin ()

tm_write (shared_b , local)
tm_end()
...

Ȼɚɞɚɖ 2

...

ȾɌɍɗɔɢɌ 

ɝɚɝɞɚɫəɔɕ 

ɛɌɘɫɞɔ



ȺɛɞɔɘɔɓɌɢɔɫ ɗɚɒəɧɡ ɖɚəɠɗɔɖɞɚɎ

º ȴəɝɞɜɟɘɑəɞɌɢɔɫ ɞɜɌəɓɌɖɢɔɚəəɧɡ ɝɑɖɢɔɕ ɝ ɢɑɗɨɪ ɛɜɚɠɔɗɔɜɚɎɌəɔɫ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 13

ȸɚɐɟɗɨ ɔəɝɞɜɟɘɑəɞɌɢɔɔ

gcc ðfplugin=tm_prof_analyzer.so

ȸəɚɏɚɛɚɞɚɣəɌɫ

ɛɌɜɌɗɗɑɗɨəɌɫ

ɛɜɚɏɜɌɘɘɌ

Front-end

ȴəɝɞɜɟɘɑəɞɔɜɚɎɌəəɌɫ

ɛɌɜɌɗɗɑɗɨəɌɫ

ɛɜɚɏɜɌɘɘɌ

Middle -end

Back -end

ȶɚɘɛɔɗɫɞɚɜ GCC



ȴəɝɞɜɟɘɑəɞɌɢɔɫ

ɞɜɌəɓɌɖɢɔɚəəɧɡ ɝɑɖɢɔɕ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 14

state = _ITM_beginTransaction ()
<L1>:

if (state & a_abortTransaction )
goto <L3>;

else
goto <L2>;

<L2>:
if ( _ITM_LU4(&a) == 0)

_ITM_WU4(&b, 1);
else

_ITM_WU4(&a, 0);
_ITM_commitTransaction ();

<L3>:

int a, b;
...
__transaction_atomic {

if (a == 0)
b = 1;

else
a = 0;

}
...

state = _ITM_beginTransaction ()

tm_prof_begin (state);

<L1>:

if (state & a_abortTransaction )

goto <L3>;

else

goto <L2>;

<L2>:

tm_prof_operation ( sizeof (a));

if ( _ITM_LU4(&a) == 0) {

tm_prof_operation ( sizeof (b));

_ITM_WU4(&b, 1);

} else {

tm_prof_operation ( sizeof (a));

_ITM_WU4(&a, 0);

}

_ITM_commitTransaction ();

tm_prof_commit ();

<L3>:

ȾɜɌəɓɌɖɢɔɚəəɌɫ

ɝɑɖɢɔɫ

ȶɚɐ ɝɏɑəɑɜɔɜɚɎɌəəɧɕ 

ɖɚɘɛɔɗɫɞɚɜɚɘ

ȴəɝɞɜɟɘɑəɞɔɜɚɎɌəɔɫ 

ɞɜɌəɓɌɖɢɔɚəəɌɫ ɝɑɖɢɔɫ



ȺɛɞɔɘɔɓɌɢɔɫ ɗɚɒəɧɡ ɖɚəɠɗɔɖɞɚɎ

º ȻɜɚɠɔɗɔɜɚɎɌəɔɑ ɛɌɜɌɗɗɑɗɨəɚɕ ɛɜɚɏɜɌɘɘɧ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 15

ȭɔɍɗɔɚɞɑɖɌ

ɛɜɚɠɔɗɔɜɚɎɌəɔɫ

libitm_prof.so

ȺɍɜɌɍɚɞɖɌ

ɎɧɓɚɎɌ

ɠɟəɖɢɔɕ

ȼɑɏɔɝɞɜɌɢɔɫ:

Å ȹɌɣɌɗɌ ɞɜɌəɓɌɖɢɔɕ

Å ȺɛɑɜɌɢɔɕ ɞɜɌəɓɌɖɢɔɚəəɚɏɚ

ɣɞɑəɔɫ/ɓɌɛɔɝɔ

Å ȺɞɖɌɞɌ ɞɜɌəɓɌɖɢɔɕ

Å ɀɔɖɝɌɢɔɔ ɞɜɌəɓɌɖɢɔɕ

Ȼɜɚɞɚɖɚɗ

Ɏɧɛɚɗəɑəɔɫ

ɛɌɜɌɗɗɑɗɨəɚɕ

ɛɜɚɏɜɌɘɘɧ

Å Ȯɜɑɘɫ ɎɧɓɚɎɌ

ɠɟəɖɢɔɔ

Å ȴɝɛɚɗɨɓɟɑɘɧɑ

ɌɐɜɑɝɌ ɛɌɘɫɞɔ

Å ȼɌɓɘɑɜ ɔɝɛɚɗɨɓɟɑɘɚɕ

ɚɍɗɌɝɞɔ ɛɌɘɫɞɔ

ȴəɝɞɜɟɘɑəɞɔɜɚɎɌəəɌɫ

ɛɌɜɌɗɗɑɗɨəɌɫ

ɛɜɚɏɜɌɘɘɌ



ȺɛɞɔɘɔɓɌɢɔɫ ɗɚɒəɧɡ ɖɚəɠɗɔɖɞɚɎ

º ȬɐɌɛɞɔɎəɚɑ ɜɑɏɟɗɔɜɚɎɌəɔɑ ɛɌɜɌɘɑɞɜɚɎ ɜɑɌɗɔɓɌɢɔɔ Runtime -ɝɔɝɞɑɘɧ ɫɓɧɖɌ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 16

Ȼɜɚɞɚɖɚɗ

Ɏɧɛɚɗəɑəɔɫ

ɛɌɜɌɗɗɑɗɨəɚɕ

ɛɜɚɏɜɌɘɘɧ

Å Ȯɜɑɘɫ ɎɧɓɚɎɌ

ɠɟəɖɢɔɔ

Å ȴɝɛɚɗɨɓɟɑɘɧɑ

ɌɐɜɑɝɌ ɛɌɘɫɞɔ

Å ȼɌɓɘɑɜ ɔɝɛɚɗɨɓɟɑɘɚɕ

ɚɍɗɌɝɞɔ ɛɌɘɫɞɔ

ȬəɌɗɔɓɌɞɚɜ

Ⱥɛɜɑɐɑɗɫɑɞ:

Å Ƚɜɑɐəɔɕ ɜɌɓɘɑɜ W

ɔɝɛɚɗɨɓɟɑɘɚɕ ɛɌɘɫɞɔ

ɑɝɗɔ W = 1, ɞɚB = 24

ɑɝɗɔW = 4, ɞɚB = 26

ɑɝɗɔW = 8, ɞɚB = 27

ɑɝɗɔW >= 64, ɞɚ B = 28

ȻɌɜɌɘɑɞɜɧ 
Runtime -ɝɔɝɞɑɘɧ 

ɫɓɧɖɌ:

Å B

Å S

ȶɚɘɛɔɗɫɢɔɫ
ɛɜɚɏɜɌɘɘɧ



ɉɖɝɛɑɜɔɘɑəɞɧ

º ȿɝɗɚɎɔɫ ɓɌɛɟɝɖɌ

Å Ȼɜɚɢɑɝɝɚɜ: 2 x Intel Xeon E5420 2.5 GHz (əɑɞIntel TSX)

Å 16 GiB Ⱥȳȿ

Å Ƀɔɝɗɚ ɛɚɞɚɖɚɎ ɎɌɜɨɔɜɚɎɌɗɚɝɨ ɚɞ 1 ɐɚ 8

Å GCC 5.1.1

º ȺɛɔɝɌəɔɑ ɞɑɝɞɚɎ

Å ȹɌɍɚɜ ɞɑɝɞɚɎ STAMP(https://github.com/mfs409/stamp ),
ɞɑɝɞ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɏɑəɚɎ genome

Å 5 ɞɜɌəɓɌɖɢɔɚəəɧɡ ɝɑɖɢɔɔ, ɓɌɛɟɝɖɌɑɘɧɡ Ɏ ɢɔɖɗɑ

Å ȼɌɍɚɞɌ ɝɚ ɝɛɔɝɖɌɘɔ, ɡɑɤ-ɞɌɍɗɔɢɑɕ, ɘɌɝɝɔɎɌɘɔ

Å 98% ɚɍɥɑɏɚ Ɏɜɑɘɑəɔ Ɏɧɛɚɗəɑəɔɫ ɞɑɝɞɌ ɓɌəɔɘɌɑɞ Ɏɧɛɚɗəɑəɔɑ ɞɜɌəɓɌɖɢɔɚəəɧɡ ɝɑɖɢɔɕ

Å 99% ɎɚɓəɔɖɌɪɥɔɡ ɖɚəɠɗɔɖɞɚɎ - ɗɚɒəɧɑ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 17



ɉɖɝɛɑɜɔɘɑəɞɧ

º ȮɌɜɨɔɜɟɑɘɧɑ ɛɌɜɌɘɑɞɜɧ:

Å S ðɜɌɓɘɑɜ ɞɌɍɗɔɢɧ ɘɑɞɌɐɌəəɧɡ ɚ ɝɚɝɞɚɫəɔɔ ɚɍɗɌɝɞɑɕ ɛɌɘɫɞɔ

Å BðɜɌɓɘɑɜ ɍɗɚɖɌ ɛɌɘɫɞɔ, ɛɜɔɡɚɐɫɥɔɕɝɫ əɌ ɚɐəɟ ɓɌɛɔɝɨ ɞɌɍɗɔɢɧ ɘɑɞɌɐɌəəɧɡ

º ȴɓɘɑɜɫɑɘɧɑ ɛɚɖɌɓɌɞɑɗɔ:

Å Ƚ ðɝɟɘɘɌɜəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɗɚɒəɧɡ ɖɚəɠɗɔɖɞɚɎ

Å t ðɎɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɛɌɜɌɗɗɑɗɨəɚɕ ɛɜɚɏɜɌɘɘɧ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 18



ȳɌɎɔɝɔɘɚɝɞɨ Ɏɜɑɘɑəɔ t Ɏɧɛɚɗəɑəɔɫ ɔ ɣɔɝɗɌ ɗɚɒəɧɡ Ƚ ɖɚəɠɗɔɖɞɚɎ 

ɚɞ ɖɚɗɔɣɑɝɞɎɌNɛɚɞɚɖɚɎ

ȼɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɚɎ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 19
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Ⱦɑɝɞ: genome; S= 219



ȳɌɎɔɝɔɘɚɝɞɨ Ɏɜɑɘɑəɔ t Ɏɧɛɚɗəɑəɔɫ ɔ ɣɔɝɗɌ ɗɚɒəɧɡ Ƚ ɖɚəɠɗɔɖɞɚɎ 

ɚɞ ɖɚɗɔɣɑɝɞɎɌNɛɚɞɚɖɚɎ

ȼɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɚɎ

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 20
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ȳɌɖɗɪɣɑəɔɑ

º ȼɌɓɜɌɍɚɞɌə ɘɚɐɟɗɨ ɖɚɘɛɔɗɫɞɚɜɌ GCC ɐɗɫ ɔəɝɞɜɟɘɑəɞɌɢɔɔ ɞɜɌəɓɌɖɢɔɚəəɧɡ ɝɑɖɢɔɕ

º ȼɑɌɗɔɓɚɎɌə ɛɜɚɠɔɗɔɜɚɎɥɔɖ ɘəɚɏɚɛɚɞɚɣəɧɡ ɛɜɚɏɜɌɘɘ, ɔɝɛɚɗɨɓɟɪɥɔɡ 

ɞɜɌəɓɌɖɢɔɚəəɟɪ ɛɌɘɫɞɨ

º ȿɝɞɌəɚɎɗɑəɚ Ɏɗɔɫəɔɑ ɗɚɒəɧɡ ɖɚəɠɗɔɖɞɚɎ əɌ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɘəɚɏɚɛɚɞɚɣəɧɡ 

ɛɜɚɏɜɌɘɘ

º ȹɌɕɐɑəɧ ɝɟɍɚɛɞɔɘɌɗɨəɧɑɓəɌɣɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ Sɔ B ɞɌɍɗɔɢɧ ɘɑɞɌɐɌəəɧɡ

º ȮɧɛɚɗəɑəɌ profile -guided ɚɛɞɔɘɔɓɌɢɔɫ ɞɑɝɞɌ genome

ȻɌɜɌɗɗɑɗɨəɧɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ (ȻɌȮȾ) 2016, ɏ. ȬɜɡɌəɏɑɗɨɝɖ, 28 ɘɌɜɞɌ - 1 Ɍɛɜɑɗɫ 2016 ɏ. 21


