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User-Level Extention Scheme
for a Task Parallel Script Language System

Yusuke Sakaguchi,† Kazuhiko Ohno,† Takahiro Sasaki,†

Toshio Kondo† and Hiroshi Nakashima††

In large-scale parallel processing like grid computing, various characteristics of the applica-

tions and the environments largely affect the program behaviour. Therefore in the program-

ming language, providing a mechanism for easy handling of such characteristics is important

to increase efficiency and reliability of parallel programs. In this paper, we propose a mech-

anism called ’adapter’ for our parallel script language MegaScript, which enables user-level

extension of this language. This mechanism invokes user’s function on the occurrence of spec-

ified event. The functions can be written in the script language, and the call-back is localized

within the host of the event. This enables easy extension and optimization of our language

with small overhead.
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p = Task.new_array(N, "producer")

c = Task.new("consumer")

s = Stream.new

s.connect(p, IN)

s.connect(c, OUT)

p.create(1..N)

c.create

s.create

Scheduler.new.schedule
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4.3.1 !��	��,�
���,��� ��� Ü�Ò MegaScript <F=>	�?�Õ.Þ�ñ���×�ã���Ô Þ
�%Ï���/ þ ö���Z�á � �������ô%ã ?o@ X�Ó�������l
ãsU�á:�R#¥��ÕÙ:r�s�á Þ ÜeÒ�Ý�������ú�����^�_QÙ
� g���� ñ�¯�ú1�"ö��%Ô ÞWÖ�× Ø)ÙF¢��eñ32����!º��
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4.3.2 adapterAPI?�@ X-Ó�]h�'�h\hj�Óhb�â�ã:����4L���aÙqu�d�ôQõ
Ò "7g öo��daã adapterAPI Ù�x�y�Ü.ÒÝ�ð ã API

è�ö�Ó�Ô-Õã�Ú���4Vc-Ô��â%��� �aá*	aã���Ø�ú�û
� B�ú��*��Ù:x�y þ ö ��* \�j%Ó�b�â�ã�]Hm�ô þ ��+
)����	& ÿ ^�_aÙÔ�Õeà X Þ,ñ þFN f�g�ÏhQ�RÜeÒ�ð
ñò%ô)õ�Ò�Ý� ÿ ö�ð,ã API Ù MegaScript <:=�	�?ÕeÞ²Ï N d
ôaõ�Ò "�g Ï�Ü�Ò ÿ!
 ö ?�@ X�Ó�,��'� �o�eþ,ÿ <�=
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í ñ þ�N @partner Ùhx�y�Ü.ÒÝ @partner f%í)è�ø
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l�è)ð�ãf í-Ù�ø
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4.4 ���  *zo¢£R¤ ���?�@ X�Ó�ô�è%ö " �/ì�0�úF���aÙFf�g�Ï ÚÛ�ôQõ�Ò"0g ö �L� ã "vg ú$J�K��*�QÙ�x�y�Ü�Ò�Ý
4.4.1 ���  *z2143��k(
MegaScript <h=�	>?�Õ.Þ²ô W C ÜeÒq%�&�ã�b��%j
ÞWÏ�ø þ ö�ì�í�ã ?�@ X�ÓÙ.5 ïeþFN ��/%ôaõ%Ò "�g?�@ XeÓ�ã���.*<�=>	>?%Õ�ÞóÙ �o� )���ñóÜ�Ò�Ý
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4.4.2 ���  *z)?!¢)@�A�B�C
��×%ã MegaScript <:=�	>?�Õ�ÞWÏ �� �²ê Ò ?o@

X-Ó��2D ôo���Ù��)E
�
ô�õ�Òqf�í @adapter shared

ÙFx�y�Ü�Ò�Ý%ð�ã�f�í�è%ö �o� ÜeÒ MegaScript <�=
	>?�Õ.Þ���Ï C�D �Wêeö ?o@ XeÓ:�¥��è @partner f
í-Ù$��Ü�Ò�ð�ñ©ô�-F/ô)õ�Ò�Ý
ð ã @adapter shared Ï%è Ruby ã�<h=�	�?%Õ Þ

class MyAdapter < Adapter

def callback(msg)

return msg.gsub(/,/,’ ’)

end

end

t = Task.new("worker")

t.out = MyAdapter.new
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4.5 ���  *z\[  '!Y"k$'&5(�"?�@ XeÓ�Ù�0 D Ü�Ò�Ï%è�ö API Õ�\ Ô Adapter Ù
�! þ ö callback ������l�Ï�Z `ã�^�_aÙ:Q�RÜeÒ�Ý?H@ X)Ó�ãhQ�R�Ï�èö Ruby E�G���G�Õ�\,Ô�ã���h�:l
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ão�ohaÏ2Yä�Ü�Òð�ñô ?�@ X�Ó�ò �o� �²ê Ò�Ý�\�j
Óhb�â�è ?�@ X-Ó�Ï�ø^�ÜeÒ�b��%jßÞ"ã W C �%Ï�ö N^ ú � í)Ù$� þ callback ������l�ÙLU�á��R#���Õ�Ü
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bH��j Þ out Ï MyAdapter <h=�	>?�ÕßÞ�Ù ��� ÜeÒ
ð�ñ�ô�ö worker ã�å�æ�Ï�ø þ ö callback �����lóò
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�ml���ô�¹ g ��ö " �bt)n�úhL�o�ÙV`30ÜeÒ5��l�p%ô
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5. q r
5.1 ���  *z�s y�t ¢�u�v?�@ X�Ó���/�mRSQã�Ú�w ñ þ�N ö Ú�� X Ï C _aÒ
b��kjßÞ�Ù. �" þ ö�Q��ã ?�@ X�Ó Ù*$#�å52.Ò "0g
Ruby J!K:d API Ù�d�e N \�jÓ:b�â�ã�J�K�ÙK�b& ÿ Ý� ��ö�\�j�Ó�b�â�]�ô MegaScript <h=*	�?�Õ.Þ[�
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 ö�b��%jßÞ
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Ò ?o@ X�Ó�ò ¦@? Ü�êBAQö callback �!����l�Ï N ^
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\�j%Óhb�â�è%öÓ�ÔaÕYX'ZY�aÔ�ãDC�_�41���3��á�	

ã���Y Øaú%û�-�� þ5N /�0���2�ÒK¢��ò�\aÒ ÿL
 ö�ì
íaã%Ô>����l�Ï " ��p D �Wê N e�Ò�Ý � ÿ ö Ruby b
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��èk�:b�jÔ*����lY��ã ?�@ X�Ó�^�_�m�ÏDF@G�ÜeÒKO
ô�� g Ý�é�ã ÿ�
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5.2 ���  *z ��� ¢�u�v?�@ X�Ó�è���Z�á � �����%ô�Ú���ôQõ�Ò "vg ö,øo^
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adapterAPI è Ruby J K1d API Ù5u�d þ ö
Adapter ãhE�G���G������l�ñ þ�N \�j�Óhb�â�]Hm%Ï
Ú2w þ©ÿ Ý � ÿ ö ?�@ X)ÓK�%�©ã �$� j MegaScript <
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5.3 API � $�~�¢�£L¤?$@ X)Ó�Ù�%!&�ã�b��>j�Þ W C�X Ï���/�ô�õ�Ò "�g ö

API Õ�\�Ô�Ù�JsK�ÜeÒ�Ý�� API Õ�\Ô�Ï�Ð�e N öH�
�Ü�Ò�b��%jßÞ ��Ï ?�@ X�Ó Ù ��� ôQõ�Ò "vg b�j�Ô
Ó�j%Ô�f�í�ã�kol�Ù�� & ÿ Ý�ð�ã�f�íQÏè%ö�Q�%ã ?@ X�Ó�Õ�\ Ôh���,úaÒ�Ô � \�� þ �è���.�ã�<�=*	*?
Õ�ÞóÙ.Y�ä%ô)õ�Ò�Ý� ÿ ö2�×�ã MegaScript <h=�	�?�Õ.Þ"Ï �o� �"êÿ ?$@ X-Ó�2D�ô�ã$������E�Ù�Ú�Û�ÜeÒ ÿ�
 ö#� API

Õ�\Ô>] Ï @adapter shared Ù�b�j�ÔQÓ�j�Ôf�í ñþFN E�G������aÝ�ð�ã�f�íaÏè$%L&�ã Ruby <:=�	*?
Õ�Þ�Ù.Yä�ôaõ ö �o� �"ê ÿ ?o@ X�ÓF�����×�Ï2-�/

ô)õ�Ò "vg ? ÕF��r�Ù Ú�w þ�ÿ Ý
6. V W
?�@ X-ÓÙ�u�dÜ�Ò�7�Ï C _�Ò�< á�#�X���l�ñ÷IY
�ú�����Ù�Ú Û�ÜeÒ 7 ãhQ�R�h�Ï�c þ5NDZI[ Ù5�	& ÿ Ý
Ú������%è Pentium4 2.8GHz ö:� L à 512MB ã��
Ô ÞÉÙ GbE ô î�ïeþ�ÿ PC Õ�\�Ô�Ó,ô�\��Éö kernel-

smp-2.6.1.11 ö MPICH1.2.6 ö Ruby1.8.2 ÙP¹�d þ�ÿ Ý
6.1 \ ��B]��U^�¢@_@`?�@ X�Ó#�*p�ã�k�l)Ï " Ò�< á#@X ��l�ãba��Ù 2c@d ã ?$@ X�Ó�Ï " � �4& ÿ Ý� �aöo¯aú�Òh�QÔ Þ���ã 2 X Z���Ô�Ö ôF= � o ×
Ø)ÙSe �<L þ,ÿ���� ã�ö ?�@ XeÓ�ã�E@f�Ï " ÒF<á�#
X ��l�ã�f

�
ÙQa� þ,ÿ Ý ?�@ X�Ó�è%ö�YØ�,-Ó Ô�Õ

ã%���3��á�	 ä�æ�m�Ï �o�eþ öh<á�#@X���l�a�%ã ÿ
 ?�@ X�Ó�ãk�!����l:]�è)d�ñ�ÜeÒ�ÝJa��ã2c�9�ö ?@ X�Ó�ãÚ���è 5 ]�á��*j Þ3gbh�ã�<á�#bX���lóô��
rQÒðQñ�òLS�� & ÿ Ý
9�Ï�öÓ�Ô�Õ�ã�°�± X Ï ?�@ X�Ó Ù���/ þ,ÿ���� ã
<á�#@X���l�ÙQa� þ,ÿ Ý�Ó Ô�Õ�Ï è%ö�]$m�ô�ãh^�_
Ù�� H �aöji X Ïo°!±�Ü�Ò�X�Z5[>\�â�ÙFd�e ÿ Ý � ÿ ö?�@ X-Ó,ã�������l�],ô�è�^�_�Ù�� H ú�e>��ãQñ�ÜeÒ�Ý
a� ã2c�9�ö ?$@ X)Ó�ã�Ú��%è Mbk ã ��� ô>� 30 ]�á
�kj Þ3l�n�ã�<�áo#OX ��l©ô��srQÒ�ðañò!S�� & ÿ Ý� ��ã;c�9 " �Wö ?�@ X�Ó�kolaÏ " ÒF< á#@X ��l
èDm��%Ï�ø þ5Nbn Sbo'���öÚ�d�ÏDpRr g ÒñrqLr�Ò�Ý

6.2 sbt�u ¢b_�`?�@ X�Ó�ãhQ�Roh�ã Z�[ ñ þFN öYX�ZY�)Ô�ik\,á WC!X Ï�Ð�ÑQÒ�Ó Ô�Õ�ã % Ú��aÏ�� ÜeÒ�U�á'l�Ùö�\�j
Óhb�â�] ÏhQ�R þ,ÿ���� ñ ?�@ X�Ó�Ï " ��Q�R þ,ÿ��� ñ©ô�v@w þ�ÿ ÝMUx Ï�ö�\�jQÓ�baâhX Zh[�\�â�Ù�n�õ$p.r N Ó�Ô
Õ % Ú������aÙ�Ú)w þ,ÿ���� Ï���e N�� Ü%ÝFQ�R�Ü�Ò
U,á'l�è%ö5i%\,á W C!X ãH�!��4�i%\�áh zy H ã:X�Z
�QÔã % Ú��aú�û,í n ��ÏQ{�����Ý�ð�ã�0�|%Ï�èD}�~
ú�m�S�ô%ãsU,á'l�ã�kol�4Rnaõ�p5r�Ùh� þ ö�m�á�nk�
���aô�ã��>��J�K�è�
��ÏU���%ôs\aÒ�ñ�q�rQÒ�Ý
9�Ï�ö ?�@ X-ÓÙ�d�e N Ó Ô�Õ�ã % Ú������aÙ�Ú�Ûþ©ÿ:��� ã�U�á>l ��ÙhU 5 Ï � Ü%Ý ¯H°�±Ù � Ü � í
Ù�Y%Ñ���& ÿh��� ö�Ó�Ô�Õ�ã�Ú���Ù�ZÜ @partner f�í
Ï�ø þ öKX�ZY�)Ô���/aÙS����Ü�Ò API ôR\aÒ create

������l,Ù N dÜeÒð�ñô�ö�Ó Ô�ÕYX�ZK�QÔ ã���/!m
S-Ù�ü ý Ï�Q�R�ô�õQÒ Ý�ð ã ReStartAdapter <�=
	*?�Õ.ÞÉÙ C�D�þ ö�Ó�Ô�Õ�ã:X1ZK�aÔ�°R±�b��kjßÞWÏ
øo^�Ü�Òqf�í�Ï�Yä�Ü�Ò ð�ñô�ö5i%\�á W C!X Ï�`3/
�%Ïk�!����lóòs*�#�å>�Wê Ò�Ý
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class ReStartAdapter < Adapter

def callback(ret)

if ret == false

self.partner.create

end

end

end

task.terminate = ReStartAdapter.new
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class ReStartAdapter2 < ReStartAdapter

def callback(ret)

if ret == false

super(ret)

self.partner.adapter_shared.each{ |i|

self.partner.STDIN.print("#{i}")

end

end

end

end

class CommAdapter < Adapter

def callback(msg)

self.partner.adapter_shared.push(msg)

end

end

task.terminate = ReStartAdapter2.new

task.in = CommAdapter.new
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� ��ã;c�9 " �²ö ?�@ XeÓ�Ù�u*dÜ�Ò�ð�ñô�ö:^�_
w*]$m�Ù���� þ,ÿ ��� ö " ���aú�esU�á'l��ôh���aÙ
ÚÛÜeÒ ðañóò�ôQõ�ö�÷DY�m�á�n�ô%� n S�Ï�ø^%ôQõ
Ò�ñrqRraÒ�Ý � ÿ ö ?�@ X�Ó�Ï " ÒKQ�R%è�\�j�Ó�b�â
4-Ó Ô�Õ#X�ZF[�\â�]�Ï�� î Q�RÜ�Ò ��� ñrv��aö5�
��ã�f

�
(�����Ï�ø�^%ô�õ�ö3���%ãHJRK���f�gôR\�Ò�Ý

U 6 ÏQÓ�Ô)Õ % Ú�� ?�@ X�Ó�Ù��s þ ök��� �aá
	Qã�� � h�Ù��s� "eg ö � X ZF�eÔ�ôRY�Ø þ�N e ÿ
���#�aá�	-Ù�X Z��eÔ���/ H Ï % n��%Ü " g ÏJVKþ�ÿ ?o@ X�Óã��-Ù � Ü�Ý ð%ð�ô�è�ö CommAdapter
ñ ReStartAdapter2 ã! R�)ã ?L@ X Ó�����p D þÿ Ý CommAdapter èaö�Y�Ø þ�ÿ ��� ��á�	-Ù)��ERf
í @adapter shared Ï#"�$ þ ö ReStartAdapter2 �
���$-	/�)��ßñ þ�ÿ Ý ReStartAdapter2 ô�è�ö&%�Õ
\Ô%ã��!����l�Ù�*.#�å þ�N Ó�ÔQÕ�Ù % ��/ þ�ÿ H ö
@adapter shared Ù�� þhN � ��å þ�ÿ �*� �aá�	-Ù
Ó�ÔaÕ,ã�`�a�ä%æ�Ï.8�9�' þ ��G%ö�i�\�á W C � ã�P( Ù�gOK þFN ev�©Ý�ð�ã "0g Ï�ö�Õ�\ Ô��� �4�ì�í ?@ X�Ó�ã)5�))Ù�u�d ÜeÒð�ñô�ö�ì�0�úF����� f�g�Ï
Q�R�ÜeÒ�ðañò%ô)õ�Ò Ý

7. *,+.-0/
��1 ô�è�ö MegaScript Ï ø�Ü.Ò�m�á�n��q���aô�ã

�k�!JVKQÙ�)�� ñ�Ü�Ò ?�@ X�Ó��>p)ã�E%ä-Ï!��e N
R�� ÿ Ý ?�@ X�ÓK��p�è%ö5��Z�á � ������ô%ã�U�á:�
# ��ÕY�*�QÙ�x�y þ ö MegaScript <�=�	>?%Õ�Þ���ôW C Ü�Ò %�&�ã�bH�>j Þ"Ï�ø þ ö�m�á�noQ*�ã�^�_QÙN d!)��.ñóÜeÒ�Ý�ðóê)Ï " �Wö:m�á�n ò�i%\�áFf.g�4
× Ø�ã��� Qú%û�Ù�Ú�������4 ? X à3��á!c2d#j ã;xh
ÙQq�2 þ,ÿ t�h���ú��*��ñ þFN Ú�Û�ôQõ�ö " � �Lº%ã3 e�-�. µ�¶ Ùhr�s%á Þ²ÜeÒ�Ý��� � ú ?�@ X-Ó5��/�m�Ù�Ú;w þ ZI[ Ù��b& ÿ c�9�ö?�@ X�ÓPu�d�Ï#4 g <á�#�X���l�è�Ú�d��65�7Qú�eQl
n�Ï#8sraÒ ð�ñ�ò%ôaõ ÿ Ý � ÿ ö ?�@ X�Ó�ãhQ�R�Ï�cþFN ��öo�&9�ã:����Ù�\hj�Ó�b�â�4-Ó�ÔaÕ#X�Z�[>\â
]�ÏhQ�RÜeÒ�ã�ÏIv���ö�Q�R�ã�f�goh�4�����ã�JRK�h
òLtv�óö�ì�0aú�����ôs\�& N � " ���aú�esU�á�lôüý Ï�Q�R�ôQõ�Ò�ð�ñòLS�� & ÿ Ý
a H è%ö�Û�P%ôIg�Ú)w�ñ�ú�& N e-Ò:b��%jßÞ"ã ?�@

X�Ó$(�ã�ø�^�4;: }�e�m%á�n�Ù�ø
�
ñ�ÜeÒFthu�v�\hb

='\�à�ã��!��Ù�� g!k ôR\¥�²ö�é�ê)Ï#4�e�ö�Ú�d�h
ã�t�e ? X à3��á!c0dYj Ï " Ò Zb[ ÙF��e�ö�é�ã;E�d
h)Ù ��þFN e0�Ý � ÿ ö�aFfèhQ�Roh-Ù�iLj þ,ÿ ?o@
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