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��* [Riley+,2006]
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$,-%��&'()%
��*
[Blundell+, 2010]

� Rock�./�01HTM2�%��&'()%
��* [Tabba, 2010]

� Ruby, Python�GIL�34�&5����

– JRuby, IronRuby, Jython, IronPython�6
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– 5�017)859:��;��<5
9:�=>?@ABC�DE

�Lut

– ;��<59:�F-GH�IJK1
�0����LMN�-OPQ�
����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)

– de?p7g*hi�L1E=Z�q5rsmno (8KB)

– kl5 "tu
#(=N&Zt��vIKwxyz{

� |}�~i���
ZKJTBEGINWX���m��

– f*g*hi�xycp7g*hi�xy

– f*g*hi�������cp7g*hi�������

– ��WX� =��t
��6; �E�6��
[WX����

– a�bc���g*�6

TBEGIN
if (cc!=0)
goto abort handler

...

...
TEND
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– Thread, Mutex, ConditionVariable5���`�a�"#�b

� Rubyvwxy

– Ruby�����c�01�����(Pthread)dZea

– ���GIL-fgOZ��1����-h���������[

�z����-N{t4GIL!|}	~�t4��

� �3��$����-GIL!���I/O
��

�������I0��2���?�GIL!��

–ijk?jklm���Gn��?�"�5op
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GIL���
r<O�Y5Z

r<O�Y5Z

GIL���

if (r<O-�) {
gil_release();
sched_yeild();
gil_acquire();

}
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� E�2�£¤-CPU
¥�¦§¨��

–��GH��4�
�`

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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� GIL!|}_��_��$����©ª�$«:
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� V=U¬����-®¯°±d²0³´µ�
��¶O

�I0��2�·¸-¹º
��»¼½�R��j�·¸�
-¾�

–��;���K��-��� ¡�MP�

– O¢a���;������£N%��������¤¥-
5�017)859:�K¦§¨R�

� ©�ª�«�Ma���Ruby�"#�bK¬v%L�[®_

� ¿I0��2���ÀÁ!�h�i��j�·¸�UdÂÃ

– getinstancevariable, getclassvariable, getlocal, send, 
opt_plus, opt_minus, opt_mult, opt_aref

–q¯°±²³M��]�ªK´µ%U¶
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if (GIL.acquired)
GIL���;

else
TEND();

�h�i��j�~�

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

}

������h�i��j�·¸�
Ä£

Z<([� \(´�µ¯�¶·��¸�

� A2��2�\]^-¢ÅBÆ0�4Ç�
��È®¯3��-\]^�ºÉ4Ê�Ë�
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1. �ÙÍ�Ud.:
Í¨�255�!Ú6Ûd�

2. ����Õ4 ¿2n!Ü<dE�2�Ý!Þßà

– ¿À�R=>�N;��<59:�-V

– ¿À�R=>�N;��<59:�%+·�;�NV

3. E�2�Ý�áâ�1%�!ã<V��h�i��j�Í!
äZd�x 0.75�	24å�

4. E�2�Ý�áâ!ã<�Á4¢�Ü�300��h�i��
j�!N{UV�	Y����-×Ø~�
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�MæLuç����!#$./\Ü

–��|}Á���£M�-�Â�ªWX

�Pthread-����"�7)�4Ãv

� 0�h0�PQ��ès�t]`Ä£
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• ½m�¬w+�¾r?
?=Z¿+256ÀÁ¬JÂ�

� òsóZ

–UV����%s$�Ø�OP�Ñ��WX

–ÙÚ����%s$�Ø�a];��<59:���tÛM

�RubyÜ��-Ý«��t�400MBÞßa±à�áâ

• u
N-ÃÄK�1LÅmÆÇ

� ����ôõÉ(rb_thread_t)false sharing

–ãä�����"�7)åæ�çèÑ�OPéê
���Ìm�9Ç�����Q-ë���WX

�����ìêí�Ìm�9Ç���+����adZîï�
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\ÁöOS�÷a��� !à%ø�ªâ%�

–ù�O¢aK�ú-ûüý�Pthread�Ô%þ�E

�üý��!þ�
G��L�setjmp()!�c

– z/OS-setjmp()K+�����IJBC��E

– Ruby�-setjmp()-`�K�`�l��-�f���
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� Ruby 1.9.3-p194�L�

� z/OS 1.13UNIX System Services���

– EBCDIC-NØÕ)�®-RubyK	
/)����

– �+-5�������-h���;Ñ�miniruby��

� 8�E5.5 GHzzEC12?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
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� Ruby NAS Parallel Benchmarks (NPB) [��,2012]

–�¥�7�-�"#�b

– 9�#)�������()*������%�g

� GIL���z{�a]����.��/�01K����

� Web�2��2�32�-��ç
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Abort ratios of HTM-dynamic
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– Cache fetch-related + Fetch conflict

Abort categorization by reasons (HTM-dynamic / 8 threads)
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(gc_lazy_sweep)�����  !�ÖUdG�

–3¥�%Floatð�l�5;�-�2.0-Flonum�� !

Abort categorization by functions
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tend

rb_newobj

rb_mutex_sleep...

rb_mutex_lock

libc
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Scalability of HTM-dynamic / CRuby
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