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�0����LMN�-OP
Q�
����RKST

–UV-;��<59:�KGH�I
J%WX���YZK !��[
\"�5OZ]^� !_ tbegin();

a->count++;
tend();

tbegin();
b->count++;
tend();

tbegin();
a->count++;
tend();

tbegin();
a->count++;
tend();

Thread X

Thread Y

lock();
a->count++;
unlock();

tbegin();
a->count++;
tend();
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– TBEGIN: Z<([� \(�]^

– TEND: Z<([� \(�_`

– a�bcTABORTcNTSTG�6

� 89

– de?f*g*hi�L1EL2j
$kl5 "mno (~2MB)
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– a�bc���g*�6

TBEGIN
if (cc!=0)
goto abort handler
...
...
TEND
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GIL���

if (r<O-�) {
gil_release();
sched_yeild();
gil_acquire();
}
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if (TBEGIN()) {
/* Z<([� \( */
if (GIL.acquired)
TABORT();

} else {
/* ��
Z©ª */
if (GIL.acquired) {
if (16«¤8AKw)
GIL���;
else
GIL���§¬J¤8A;

} else if (­®¯�ª°���
Z) {
GIL���;
} else { /* ±²¯�ª°���
Z */
if (3«¤8AKw)
GIL���³
else
¤8A;

}}
Rubyt
@�8A;
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– getinstancevariable, getclassvariable, getlocal, send, 
opt_plus, opt_minus, opt_mult, opt_aref

–q¯°±²
³M��]�ªK´µ%U¶
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if (GIL.acquired)
GIL���;
else
TEND();

�h�i��j�
~�

if (--yield_counter == 0) {
Z<([� \(�_`;
Z<([� \(�]^;
}
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UNIX System Services���

– EBCDIC-NØ
Õ)�®-RubyK	
/)����

– �+-5�������-h���;Ñ�miniruby��


� 8�E5.5 GHz
zEC12?Lo

– 1�+1Æ����+����

��	Ò


– GIL°ð�lñ)-Ruby

– HTM-n (n = 1, 16, 256)°
��;��<59:�u�n-1�-��|}��Ì��Ñ�


– HTM-dynamic°vw�;��<59:�uxy



© 2013 IBM Corporation24

IBM Research – Tokyo ���������	
��
���

h	98�� !;�i

� +0�3��,+2�2n

– While��0��������Ñ��� !�"#�b

– HTMK1����GIL
��a12�����11�-_®�,

– 9�#)����-ð������Kûá5-14%���


� Ruby NAS Parallel Benchmarks (NPB) [�
�,2012]

–�¥�7�-�"#�b

– 9�#)�������()*������%�g

� GIL���z{�a]����.��/�01K����

� Web�2�
�2�32�-��ç



© 2013 IBM Corporation25

IBM Research – Tokyo ���������	
��
���

Ruby NPB�%�� "� (1/2)
CG

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of threads

T
hr

ou
gh

pu
t 

(1
 =

 1
 t

hr
ea

d 
G

IL
)

BT

0

0.5

1

1.5

2

2.5

3

3.5

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of threads

T
hr

ou
gh

pu
t 

(1
 =

 1
 t

hr
ea

d 
G

IL
)

FT

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of threads

T
hr

ou
gh

pu
t 

(1
 =

 1
 t

hr
ea

d 
G

IL
)

GIL
HTM-1
HTM-16
HTM-256
HTM-dynamic

� FT�4.4È-É�

� HTM-dynamic�7'()
%
��Å¨6Ê�HTM�
Ë�ÉÌ�SÍ

� HTM-1�ÌB
q
Î5
@

� HTM-256�Ì��
ZÏ



© 2013 IBM Corporation26

IBM Research – Tokyo ���������	
��
���

IS

0

0.5

1

1.5

2

2.5

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of threads

T
hr

ou
gh

pu
t 

(1
 =

 1
 t

hr
ea

d 
G

IL
)

LU

0

0.5

1

1.5

2

2.5

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of threads

T
hr

ou
gh

pu
t 

(1
 =

 1
 t

hr
ea

d 
G

IL
)

MG

0

0.5

1

1.5

2

2.5

3

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of threads

T
hr

ou
gh

pu
t 

(1
 =

 1
 t

hr
ea

d 
G

IL
)

SP

0

0.5

1

1.5

2

2.5

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of threads

T
hr

ou
gh

pu
t 

(1
 =

 1
 t

hr
ea

d 
G

IL
)

Ruby NPB�%�� "� (2/2)



© 2013 IBM Corporation27

IBM Research – Tokyo ���������	
��
���

�j��k

� HTM-dynamic-Z<([� \(´�ÅÐÂ¶· �ÑE�ÒÓÔ�
1%Õ�mÖ×J1�

� =�
<	?�ØE�ÙÚ�Û+��1

Abort ratios of HTM-dynamic

0

0.5

1

1.5

2

2.5

3

0 1 2 3 4 5 6 7 8 9 10 11 12 13
Number of threads

A
bo

rt 
ra

tio
 (%

)

BT
CG
FT
IS
LU
MG
SP



© 2013 IBM Corporation28

IBM Research – Tokyo ���������	
��
���

CPUl����mn
� =�
<	?�ØE�ÙÚ�Û+��1

– IS�8A²;�79%�ÜÝÞ;��ßàá©ª-â¡J1�
��cCPU�����ãä�åæç

Cycle breakdowns

0%

20%

40%

60%

80%

100%

BT CG FT IS LU MG SP

Transaction begin/end Successful transactions
GIL acuired Aborted transactions
Waiting for GIL release



© 2013 IBM Corporation29

IBM Research – Tokyo ���������	
��
���

�j��Oo+CDmn

�����óX
���E�2�£¤
.�!�Z�

– Cache fetch-related + Fetch conflict

Abort categorization by reasons (HTM-dynamic / 8 threads)
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