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Abstract

In recent years, many reserch fields with complex physical calculations

requires over Pflops computational capacity, and is needed mega-scale

computing that uses 1 millions scale proceeors.

Therefore, in an environment marked by mega-scale, a task-parallel

script language MegaScript is developed for the mega-scale computing.

MegaScript treat with parallel or sequential program as a task, describe

define the stream that is the channel of each task as the task, the con-

nection etc. ,and the parallel processing is done.

However, because the integrated development environment of MegaScript

doesn’t exist now, the program work of an especially large-scale parallel

processing is not easy.In this laboratory for such reasons, The MegaScript

integration development environment is constructed. But, support con-

cerning only mounting the coding support part and debugging, etc. doesn’t

exist.

Debugging and work of tuning are indispensable work in the parallel

processing. However, to do efficient work, information on the program is

needed. Especially, important information for debugging and the tuning

is information on execution.

Therefore, in this study, I chose high information of the useful degree

from run-time information for a user and visualized it. As a result, user

can understand execution process of program, decentralized condition of

load allocated by host, and information on the message communicated

among hosts. Moreover, the development efficiency of the program was

able to be improved by plainly visualizing whether visualized information

was information on which code of the program.



0 1
1 243&576 1

1.1 8�9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2
áJâJ^;:=<

. . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.3
à�>aä�?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2 @�A 3

2.1 MegaScript . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.2 MegaScript
Ñ�Òq¯N°PÓJÔ

. . . . . . . . . . . . . . . . . . . 3

2.2.1
Ö�B

. . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.2.2
¥DÐ�^DC�E

. . . . . . . . . . . . . . . . . . . . . . 4

2.3
õ�ö �����

. . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.3.1 F U . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.3.2
íDGPá�â

. . . . . . . . . . . . . . . . . . . . . . . . 5

3 H�I�J�K�L-M�N 6

3.1
:=<

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3.2
Ö�B

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4 H�I�J�K 8

4.1 O�P õ�ö ^D��Â . . . . . . . . . . . . . . . . . . . . . . . . 8

4.1.1
¡�¢�Q}æ �

. . . . . . . . . . . . . . . . . . . . . . 8

4.1.2
ïh� �Jð �V� R æ�ì � �

. . . . . . . . . . . . . . . 9

4.1.3 STP õJö ^VUPÂ . . . . . . . . . . . . . . . . . . . . 9

4.2
õ�ö ������WTX

. . . . . . . . . . . . . . . . . . . . . . . . 11

4.2.1
¦a�}§

CPU Y �Dó . . . . . . . . . . . . . . . . . . 11

4.2.2
� � ª

CPU Y �Dó . . . . . . . . . . . . . . . . . . 12

4.2.3
¦a�}§[¤kË�Z
[ õJö

. . . . . . . . . . . . . . . . . 13

4.2.4
¤kË � � ª õ�ö

. . . . . . . . . . . . . . . . . . . . 14

4.2.5
½ ¾DõJö

. . . . . . . . . . . . . . . . . . . . . . . . 16

5 H�I�J�K�L�\V] 16

5.1 Eclipse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

5.1.1 GEF . . . . . . . . . . . . . . . . . . . . . . . . . . 17

5.1.2
��´
^`_�acbVd

. . . . . . . . . . . . . . . . . . . . 17

5.2
õ�ö _�a ä�?

. . . . . . . . . . . . . . . . . . . . . . . . . 18

i



5.2.1 MegaScriptNetworkEditor . . . . . . . . . . . . . . 18

5.2.2 HostLoadView . . . . . . . . . . . . . . . . . . . . 18

5.2.3 HostNetworkView . . . . . . . . . . . . . . . . . . . 19

5.3
õ�ö O�P ä�? . . . . . . . . . . . . . . . . . . . . . . . . . 19

5.3.1 Adapter . . . . . . . . . . . . . . . . . . . . . . . . 19

5.3.2
~ �e^
f"gV�

. . . . . . . . . . . . . . . . . . . . . 20

5.3.3
õ�öTh ë S u . . . . . . . . . . . . . . . . . . . . . 21

5.4 i ^VjPO . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

5.5
¦a�}§

CPU Y �Dó������kä�? . . . . . . . . . . . . . . . . 22

5.6
� � ª

CPU Y �Dó������kä�? . . . . . . . . . . . . . . . . 22

5.7
¤kË � � ªk�����kä�?

. . . . . . . . . . . . . . . . . . . . 23

5.8
� ��§Tl²��|�mJ¤kË � � ªn�����Pä�?

. . . . . . . . . . . 24

6 o�p�q�r 25

6.1 s�t WTX . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

6.2 s�t�u�v . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

7 w�xzyD6 27

{�|
27

}�~��V�
28

ii



� 0 1
4.1

¦a�}§
CPU Y �Dó _�a . . . . . . . . . . . . . . . . . . . 12

4.2
� � ª

CPU Y �Dó _�a . . . . . . . . . . . . . . . . . . . 13

4.3 � ¨"�D� � mc�$� � �Áª õ�ö _�a . . . . . . . . . . . . . . 15

4.4
� ��§Tl²��|�mc�$� � � ª õ�ö _�a

. . . . . . . . . . . . 15

6.5 s�t�u�v . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

iii



� 0 1
5.1 O�P #Pl õJö �T� . . . . . . . . . . . . . . . . . . . . . . . 20

5.2
~ �e^�f"g[�����

. . . . . . . . . . . . . . . . . . . . . . . 20

iv



1 � ��� �
1.1 ���
�T�����������

/ ���������
 �¡
¢�£7¤�¥=¦"§�¨�¦�©�ª�«�¬�"®T¯7°�±
²(³"´�µT¶4·

Pflops ¸T¹
£�«T¬�º�»�¼�½�¾(¿ÁÀ ¶�µ °TÂ7Ã�ÄÅÃ �,Æ�Ç�È
ªc£�ÉVÊ�ËTÌ�Íc£�Î�Ï�Ð�Ñ�«�¬�Ò
£TÓ�Ô ³�· �ÖÕ�× ¦eØ�ÙÛÚÜË;Ý × ¦-Þ
Ó�¼Tß
®áà�¦4°�à µ4â$ã ª�ä�Äå¿ � 100 æ�ç�è�éc£4ê
ë�ìåí�î7-Ï µ�ã
ïTð Ù�ñ�¡VòóØ�ô�õV�"¡�ö�÷$ô�øV¼Dß�®Åà$ù"À7°�¤
¥ ³ ¦ â�ã Â�ú�û=ü �
ý
þ�ÿ���� Ú����	��
 Ruby �
¡�Ù7à�Ã ã ¢�Ù � Ð�Ñ4Ù ��� ê*Ú���

MegaScript[1] ¼�����¼�����À ¶�µ °TÂ����
£�� µ Ð�Ñ���
�£cê�ëDø����
! 	"V¯4°$# ·$%�& ü · ¦ µ�³�')( �Å¿+* � MegaScript �,��-�.�/�0(Ú ·
1�2 Ã&¦ µ Â ú7¥ µ�â&ã ªcä-Äó¿ � �3���������¹4ù54e° ã ¾ MegaScript

687 ��� ��� [2] £9�:73� â"¶�µ °TÂ
687 �	� ��� à · � Ø�¡�;ó÷Vô�ø�Äá¿);�< í=ø>=�ü8?�@åÃ ¶ ��A�°�©

üCB�°�Â�Ã`ÄóÃ �$D�E £ MegaScript
6�7 �F� ��� · Ø,¡�;�÷-ô"ø�-�.�£

G ����À ¶�µ °TÂ

1



1.2 HJILKNM�O

Ð�Ñeê
ëVø>�� ·FP�Q8R ¼T½e¾;¿�À7°TÂ�Ã=ÄzÃ � Ð�Ñ È ª ³�´
µ�¶ È
ªTS�U�£�VÛÚ òTW�í � à�¦�°,X�± ·!Y8Z�[�\ Ë �^]�_ ±�`�£�a�b8c ³ ¤
° [�\ üTB�°3d�º R ¼CBc°�£Tüeê�ë�øC����£8eV»�f�g�hTi"ü · �^j ¡�k
· V*ÚkòlW�í � ,m	n�e"Íc¦ µ Â,ú�û�ü �po�q�r ü · ¢$Ù � Ð�Ñ
Ù �>� ê
Ús�	
 MegaScript ut�vÅà�Ã ãw ��SFx�y�z�{�Ò�9e,|�}åÃ �!j ¡k�¼
�8��£�� µ Ð�Ñeê
ëVøC�	�
� �"�¯;° ã ¾ ³ ß�®c¦x�ye3~�n Ã ¶ �!�
� ³ úT£�x8y�£���® R 3z�{�e-Í;°,���eu��}�¯(°,#�ü j ¡�k�£����e
�z¥&Â-û=À ³ ¤�� ����� Ð�Ñ È ª�,ª�� Ã ¶Tµ ¦ � ¶�' V*ÚnòlW�í � £�d
º R ¼>B�°u���7F�8�Ce$Íó°u#eFd�ºzà�Ã �^��� µ j ¡�k�¼ P�Q ¦$Ð�Ñ
ê�ëDøl����F �"�¯�°,-�.e3�á¥&Â

1.3 �������
o�� £�9�" · ¸���£ó¤�¥ ³ ¦ â"¶
µ °�Â�=!* � 2 ��ü · D�2 9�:���£

MegaScript
687 ��� ��� u�� åÃ ã�¡ � x�y�¢�£�¤Åà µ ¥Á± ²�³3¥�µ�¶

¦ � ¯e°VÂ 3 ��ü · |�}�¯e° w ��S3x�y¢�£�¤VÒTº�£F§T® ³5¥TµD¶F¨�© � 4

�Vü · |	}�����£�Ó�«� ¦ � Ã � 5 �Vü	|}�����£ wFª�« �� ¨�© °$Â 6 �
ü · ��o Ó�« ³3( ¯7°5¬� ³u¥�µ�¶¨�© � 7 �Tü�=�à"¾�à^®�¯4 ¨�© °�Â

2



2 ° ±
2.1 MegaScript

MegaScript
· �

100 æ4ê�ë"ì í�îTè�é�£VÐ�Ñ È ª7�²!³;à=¯(°DÙ ���
ê*Ú´��
�ü>B�°TÂ MegaScript ü · ��ÆTÇ ê�ëVøl���DË�µ�è�é�¦�Ð�Ñeê�ë
ø>���£(¤�¥�¦F¶�· R £ P�µ�¸ X4ê
ëVøl�	���¢VÙ � à
Ã ¶	¹ Ï Ã � Ð
Ñ ³uw ��¯�°�û�à�ü × è�é�¦�Ð�Ñ R Fº G e$¯�Â�= ã � ¢VÙ � U Y�Z(· �
ÙÛÚ � ¡8��àu»�¼VÀ7°,½�ªl³�¦ Y�Z�¾  Y Ã ¶�¿cµ�³ ï í�ì
¡ ÿ3À�Á 
� ¥&ÂT¢TÙ � £�ÙTñ ÿ ��¡ � ô�ø · MegaScript ¼ÃÂ)Ä�ü�� ¥&£�ü ,

j ¡
k · ï�ð Ù�ñ�¡Vò�è�é�ü
£�ê�ëDøl���Vô�ø�FÅc¦ µ ]�Æ ü���A�°TÂ

2.2 MegaScript Ç�ÈÊÉÌËÎÍÐÏ
2.2.1 Ñ�Ò

MegaScript
·Ó Ù � W�í�ÚÕÔuÖ � !× ¨ ¯4°5��
Dü�B�° ã ¾�ØÚÙuÛFz D

³8ÜDâ,¶ ¢�£8³ ³ ê�ë$ø��F��u �"�¯7°�Ý ÿ�Þß òcê�ëDø��làDô�ø (VP)

�Ï µ °,#�ü4ú�á�98â�ã�ä�å ��æ��èç!é »�ü�ê8Ø %l& ç ê
ëVø>�>à�ô-ø
ã���A�ë�à$ì�í�üîê8ë�Â
Ã&Ä Ã�Ø�ØuÖ�ïÚã�?�ð8× ¨ e-Í�ñ�ò�#îó!ô>ò�õ
ö ò�÷�ø ç ñ âuùÌú =Cûýü$ú�û=ü�Ø MegaScript á�ê�ëDøl�CàVô�ø-�.zà
úýù

VP à�ö�þ�ÿ�� ��Ö�ÿ�ê�ë�øC�Tà�ô�ø�á�����ã���� ú Ø Ü �
	��Tñ

3



�� ø��làDô"ø�ã3d���� ú�� ü MegaScript
6�7 �F��÷�ø�ó�Ø Eclipse[3] á

 ��������� ú^ù������ ��ù�!#" Ø Ó ÿ�$&%(')� ÔFÖ*$�+-,îó GEF[4] ã
�Cò ù ò>ë�ü
2.2.2 .�/�021�3
4�5*687 ÷�ø9�ó�Ø;:�<�= Ó Ø->-�;?)��@5Ø�<�A#';B�ñDC	Ø;E�F�G�H ç

I � ���8ù ò � �� �J@�K çML�N ñJO�Ö�PTã�Q�R8áJ�J� ÓJS�T Ö8ÿ�U-V
5 ú^ù I ��U�ê�ë Ü û ç ú��DW á�UJX�ë�üZY-[�\ MegaScript

4�5*687 ÷
øèó�]�>_^�<`=2����a�b�\�c�d�e ��ù ò>ë�ügf�h�i-U�ó�] MegaScript


� ��@8K8j�k�l&d�m���óMn-o�plñ�\�U�] MegaScript

4�5*687 ÷�ørq�j�k
l�d�m��)s2l-t ú_� ü�u � q�v " ] 4�5D6�7 ÷�ø�w�U*\&j�k �� �J@�K
l-d(s8o-�9� úx� ü

2.3 y{z}|�~��
2.3.1 ���
���-����� �&��];��� ��� ��� s��-�������D�J@ S s �D�-����^����

� WZ���}�g� ����U-+�,�  � h�i�U(X ��¡ ��^&�¢�_£�¤J¥-GD¦-\�U`]¨§
q*v�© �-ªr« ¬J�-�DX " ]gJ��\&§�q ��® ¦2¯�s8° " wD± � \)��²2³�U
X ��¡ uD´��(©�µ2¶*·��8]M��^����&[�¸¢q*v�© ��+�,�¹�º)s »�¼J½2F �

4



O�^&P���¾À¿ÂÁ�Ã�  �-¡

2.3.2 Ä8Å�ÆDÇ
È �&f�h�i�\&É�Ê*Ë¢Ì � �2Í�Î�µ�Ï2Ð-h�i(s_Ñ�Ò�  �-¡8Ó�Ô Q�R`Õ���]

OminiOpenMP >&Ö
?D×-@;�&j&k*Ø-Ù�Ú�@_K8o ��� [5]
¡ u � ��] OpenMP

\2p&¶-U*X � ��Û2'�ÜÞÝ-°�\�ß�àJs á�â-  � µ-ã�qZA#äxå2æ ç��J$Däg�J=
è PDé&ê ����ë s8o ���   � O�^&P�UDX ��¡ u � ��] for P�^�Ø�q !)ì��

��íDî�ï8^Àä�Ö�Ú�¹�º)s ����ð qx+�,�  �_ñ ���ò*\&ó�ô`qxõ¢«�¦2ö�÷
s_ø�ù8  SCASH A�äxå2æ_ç�q N   � ú ê�sMû�\8A�äxå2æ ç`Ì é_G � ��+
,*o�ô�U(X � Ì_�À´¨ü-ý¢s�þJR ¡ u \�O�^-Pr�_ÿ*·)q ����� s8d}´ ���

\&»�¼`�����)¦-�`Ì����r� �r��¡J� · � ] MegaSctipt Ì OmniOpenMP

>�ÖZ?¢×�@_U`�_ü�ý*���(¦ " ]x��^������)µ-� ��� ��æ
	;U¢�&¦-��\-U
X�¿ Ó U����`q � ·�¦`�x¦�� ¡
 �&] NaraView[6] s�Ñ&Ò&  ��¡ u � ��]�����j&kr>�Ö ?D×�@ Parafrase-

2 q�����  � a-b`O2^�P�U¢] Parafrase-2 �*½���  � j�k ����� \�Q�R�U
X � hierarchical task graph(HTG) \ ����� s�d�´ ¡ HTG s �����   �
ñ U)]gØ�Ù�Ú�@ K�\ ��� s�+�, � ]��2\��_U���^�������� � µ ��!�\-<�^
"$# Á ë \ �-� sx+�,-  �&¡ ux\ ���&� s�] >�Ö¨?(×-@_\�j-k �&%�' Ì�×
Ö " @�$&�¢=)(Dq_d}´�u�Ì�U¢]g��^&�#Ì*�+��j�k � >�Ö�?r×�@8\���,��

5



- \ ��� \-� " Ì " ��o�ôÀÌ8¦ ��¡�� · � ]-u�\)O2^�Pr�.�+��j�k � \
��� s_+�,�  � \&Ur] f�h�i�U��(µ�� ��� UDX � l&d ú ��� Ì2�/�*¦ ��¡
Ó µ�+�,�¹-ºÀÌ � � 3

�0 \&1�2 � s �J�-��� � ��] MegaScript �8<�^
" S Ù�^&3�\�Ú*@ S s �*4�  � \&U�����  � \)�x³ � �rÌ��5�)��6 ��¡
��7 q�] VisuaLinda[7] s Ñ�Ò�  ��¡ u/6)��];j�k98�: Linda \-l�d�[

; s 3
�0-����� s�d�´;a�b¢O8^&P�Ur] ú ê�< � = <�^ " S Ù2^ = CPU

> \�?A@$B�� ë \ ��� \ ����� s8d}´ ¡ u�6�q*vC@g]ME�FJ\ 2
*0 U`�

��� G�qZ+-,ED&F�� L�NHG © µ2�(] 3
�0 U&+�  ñ U�¾9¿ \ ��� s�Q�D&F

q/I(ã �Mñ ��o-ô9Ì ¦J@¨��^2���_Q&¶¢q$KL�&½�F � ÌM�J©8µ I ¶)s_þ�R ¡
� · � ] Q*D�F(q_¾�¿
\ �-� ��K Ó&� u-Ì¨U&��M-G&U�\�N�����²�³�q8¦�©
µ ¡ ��^����rO�^�P)s O ¿ '*P � ����6.Q��&�`�2¦�����]8@�× � ��^&�
q*Ì�©_�(� ��� G¢qRD�FDs �*S � µ�¹����Dµ�� ��� s ð ÿrqxÿ � ½�F ��¡

3
T U V W X Y Z

3.1 [5\
j�kJØ�Ù�Ú�@ K��/]�^�q+��°�  � u-Ìg�2ç�_L`a6 �&¡J� · � ]+��´;��©

µ�Ø�Ù�Ú.b2K*s8°*4�  � q���]�¾#¿g\ ��� � L�N Ì�¦ ��¡�c ��QJ]Rd��
� q�?A@$B����e6 � f�g � �-®9h ¦��&i�j`]�k � Ø�Ù lD�&�Em �onLp5q

6



r Ì�¦s@ %*' ú ê(qMõ¢«¢¿ ö�÷)s�øDù� �o�ô-ó��Ek �-¡ u�6(s P9t   �
µ�ã�q���]+uDØ�Ù�lJ�&��vM\�d���� h l�dw` 6�� � ·Js�x �$y*z �9k ��¡
� · ��{ ua| ��� sR}*~`q&�-����� ½�� h���� � � ��Ó ´�Ì { �H���¢�
��� � q)¿;� ¡
��u h { �-� s ������� ��� � �& ��Dv�´ q ����ð q ���   ��ñ h { '

P   ��ú ê�s ��� � Ø�Ù&ÚEb.�&Ö�Ú�|&���w��ww��� �-¡

3.2 �A�
�*� |�����Ø�Ù&ÚCbC�-Ö8ÚR�H�
�R����� {e���Jú ��� | ����� � � ´
� ��n��ZÁ�Ã � ��� � � { ��6
���L�������*���)�C� G ¯���¦�� ¡8Ó µ {
MegaScript � "�� r p5q
 ¢¡�� r ����4� 5£ 8�: h k
@ { �������*¤ h
Ø�Ù&ÚCb�¥9��Ú.b.¦H§ è n � �A¨+©�ª £�«/��| "�� r p5q
 ¬¡�� r ÚCb
¦�� ���Jú |��®¯�R°5±H£�² h {´³ |�µH¶�· � ��nJ¸L@�¹�º9»�¼Cb�¥5½
���.¾ �®9|H¿�À9Á ��� ¨eÂ*ÃÅÄ�Æ�Ç q$¼ÉÈËÊLÌ ��Í5ÎR¼&Ï*Ð����¯��¤
�)Ñ9Áw£9½eÒ�±wÓ�Ôw£�«

7



4 Õ Ö × Ø
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 ó -"[	\ ú Á � M�ÿ ¾ ½ H" 

9



ð ü ÒE¿&ê ?
íeî%H�ì�.�/�0 Ì±��1�æ ú \�
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4.2.1 $&%&' CPU (&)&*

���,+.- 
 m	M�>/� A�C�ä�å � æ3ç/0 ó�ô3ñ -�Ó�H±´ ÿ Ô P�¿ -�? �
� 
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Task

CPU usage

0%

100%
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b
4.1: c,dDe CPU fgih�jk
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HostName

[Time] Now Pre

[CPU usage]
100%

0%

: more than 90% : less than 20%

ð
4.2: ñiò�ó CPU ôõiö�÷ø

4.2.3 ù&ú&û!ü.ý�þDÿ����
4.1
Ø����	��
�Kä�Ù��������4ì#í.î�å!æKç�×	�����Ø���ç.ï������
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) çï?-�./�?
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4.2.4 ü.ý�eHú_fg�+�
MegaScript
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 ÷�ø ì.ð 4.3
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� ç < Ù�ð 4.4
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) ß�Ø���4�5�Ù�����`�ä��X�0�v �¡�"�ì õ�) ç.ï���
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NetworkEditor HostLoadView

ð
4.3:
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ó¬«+.÷ø
NetworkEditor HostLoadView

ð
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� &#��	& }�"/Úzª ñiò�ó¬«�.÷ø
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4.2.5 ®�¯+���

°�±+²+³ �iÙ�´�µ ²�³ ä��0B )�ñ&ò�ó Ý�ß�¶+·�á�����4@çïvt!ß�¶
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5
Ô Õ Ö × Ø Ù Ú

5.1 Eclipse

Eclipse
��Ù��3��} �+Û � ò Ø IBM

ä$u » *�Ü�ÝX� 4�
�Þ�� ÜzÝ+ß3à
(IDE)

ß�ª�á�â¤��çï
Java

ì$�qã� <�K ç ) P á F�ä+s�å ä [�\ � *�)
*¤æ Eclipse çmè � Java

â+é�ê � 4 *�) ç�ï Eclipse
�jë+ì�Þ�� ß+àCí }

��~ ����< � *q� �vî�� £ ë3ì4ì0ïq�vðqñ�t <�ò â N�ó u�ôJõ+ö ��÷�ø
ù óvú � æ � äzû+ü�ýCþ0ÿ��	í�� ù�� } �v~ �$��� Java

â+é�ê ��÷+ø ù

ó �
MegaScript

Þ�� Ü�Ý�ß�à	þ Eclipse ä } ��~ ���	��
Jø����
Jø ù ó

ä â æ Eclipse ä	� ù û+ü�ý�������� ó�� �jò���� ó �
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5.1.1 GEF

Eclipse ä��������! ä ª�á � GEF þ�"$# ¡ ���!��%�&�' ¡ í)(�*+�
ó�, �.-0/	1!2!34 ���5�6�� ó87 í:9	��� ó %�;<1�=+>�1$? â æ UML @
#A&)B�C GUI D4E�FHG3äJI�K�L , �M-N/�1�2�3) O�$P�Q È L ùHR Æ�â 5
6�� ó�� ��ò+��� ó �

5.1.2 S�T�U�V�W�X	Y

Eclispe í�þJ���+%[Z�\��$ä�]�^_��
,ø¤æ`@�#A&)B���D�a�1�ò���bdc�÷
ø ù ó � @�#M&:B+þH��eJ�+��=OG�ä�#	1+B�äH5�6 Íf(	* Ífg�h.��i ô�ë�ì

��j á � D	ak1qþ4l.m�LJn�o��kZ�\p
:qHr á+s ÷ut�í)vw
�ø�x�5���i ô
� �?ä âMy ó�z &H |{ z â�} ó � � ÷wt)�k9 ù�~A� ó)� â æ Þ�� ÜzÝ�ß
à���è!�)���� ó � MegaScript ä$��eH�$�J=��)Z���B��+?��.�M��>O1�?
þ�@�#_&kB��k� ù ø�Z�\�� ó)� â æ�g�hd�O� ì �$
�ø ù ó �0�M� ä����
þ+æ8�	i$�On�o3äH����� â�} ó ä â n�o!�)g�h�� óN��� ò+L ù�� s � â æ
�	i$�On�o3äHZ�\Oí�þ�D�ak1+��� ù ú �
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5.2 ���p���w���
5.2.1 MegaScriptNetworkEditor

MegaScript ��eH�$�O=M���OG���B��+?��.�M��>O1�?����$�+%�&�'kE	í
Z�\�� óvú�� �	@�#A&)B�� } ó � � �	@�#A&)B�þ�  MegaScript ��eH�$�
=$��5�6�� ó�ú�� ��@�#|&�Bk� } ó �	�d  �O¡ t)��x�5�� ó)� �|�J�+e
���k=��)5H6	� ó:� òH��¢�� } ó �`£�¤�¥ �qþ�  � ��@�#!&<B�¦<Z�\�� ó

n�o!��§�C	� ú��O¨�© ��ª.« ú � GEF þ� <¬���ki ô`®�¯ C�¬�.c�÷ ó

���+%8�H°	±M��²�³�´+µ�¶H?p�·��¸	¹w
�ø ù ó � MegaScript º ��»O¼	½
¾ �'þ� )³�´+µ�¶H?¿��þ	B��+?�C$�À�8-<1�=$¦JÁ ú�ó ���M� �H�����Cþ� 
�+e����J=���i�����ÂH¬+ ®�¯ �û�ÃÄ
`n�o!��Å�ª�� ó)� ¦�
 ú � � ÷
¦$P�Q< ���e����J=�5�6��!¦+þ4Æ ö L���Ç+1����!È<É+�dÊ �+Ë L|ÌÍZ�\
��Ç�1�����Î�Ï © Ì������ y Ê �

5.2.2 HostLoadView

Ð �Ñ�Ò� CPU 9	�	Ï!�4Z	\��.Ê ú�� ¦85�6u
 ú DHa81J� } Ê � Ð �Ñ�
� CPU 9���ÏCþ���eH�$�O=��	i$���Hn�o�L����M kg�h��dÊ ����Ë L ù��

@+#_&�B��+��5�6Oþ� 	D�ak1$�O5�6��AÊ+P!QJ� R�Ó Ë�Ô r�Ê � s � � �
� þ�D	ak1H�+�JZ�\Ä
 ú �
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5.2.3 HostNetworkView

Õ ¹$Ö$L Ð �À�×�d�d�Í>H1�? ½ ¾ �kZ�\��AÊ ú�� �.D	a�1�� } Ê � 

r�
O NØ�Ù Ð �Ú�ÜÛ��HÝ Ë Q4�kÞ�ßHZ�\¿
:r�idàø ù L ù ú�� ��áXþ }
â Q:L ù��Nã ��Ö+LO9�����á��+
�ø¤þ�  Ð �Ú�ÜÛJä�å$��æ � G.��ç�è��
�|Ê+P�éO¦!
 ú ù �<êd«vø ù Ê � s ÷.¦+þ� Nëì _{îí ïð;k�	ñ� �28G+�
ä�å ½ ¾ n�o�C	ò���ó�1�ôd¦$P�Ê8ä�å+õ�ö�G!�k÷dÊ ����Ë } Ê����d  �

÷ut4�O�HØ��O�AÊ8���!�kêM«HL � ÷�ø	LAt:L ù��

5.3 ���ÄùÑúp���
5.3.1 Adapter

�Ji��kn	oHû�ü�ý��A��
Vø�  Adapter[8] �4þ��ì
 ú � � ÷�þ� 0Á ¤�¥	ÿ

�����Mc÷ ú MegaScript �vû�ü���¢	� } Ê � MegaScript ³�´�µ�¶k?Ä� �
} Ê	B	�$?kC��À�)-N1�=�Gd¦���ª��AÊ � �A �l.m�L+���A w�×�Ñ�)-	�	1
�+
mø�
�¹���i.«�Ê �
�M� �������Cþ� ���!��Û�¦�
�¹M��iwé Adapter ���.���$1�µ�� Ó �
�4-���1M��
�ø�
�¹��kiwé Adapter ��� ù ú � òd¦��0l�m�L Adapter

Ë

h�Ù��MÊk���d 4û�ü��MÊ8n�o	§�C	����� Adapter �k����� y Ê$�0êM«�t
� Ê � Adapter �����!��Z 5.1 ¦:\�� �

19



û�ü�v��$³�´$µ�¶�?¿� û�üMB����� k� û�ü��	¢�n�oÐ ��� ������Û Ð ��� CPU 9���Ï
B��+? CPU 9���Ï

B��+? �.���+1�µ�� Ó � å ���� å$#�1$B! (
�#" ï%$#& )

�.���+1�µH� Ó ' å ���' å$#�1$B! (
�#" ï%$#& )( �ì%*)��kE OPEN B��+?!+ y	, ÂO±#-.0/ � B��+?�1 /

Z 5.1: û�ü���¢	n�o2���
5.3.2 3OS�U547698

Adaoter
Ë û�*;:<�n	o�=���>_%�):�4E!¦7+ y7,@? ��  s � r_t×n	o0A

B Â ,DC °@Ed¦�:�<�FHG��A%*)���EDA�e��M%@)��OEJI�K�Ld M�H�������
N0O Ê8°#EPA�Z 5.2 ¦:\#Q*F
e�RDS@)!T�E0U��5=� WVYXHZ�>[Z { : v�� : û�ü�n�o\V·�dP+é�¦ s �@]��

�Jn�oPA ”:” �P^�_�à�`�a�b.c � ` O Ê�Fîû	ü�n�o Ë I � } Ê7c �ed ”:” �
^�_Aà!`9a�bdc � ` O ÊHF
X2Z0f[Z { vH� û�ü�n�o

0 g���h	i CPU j N Ï ( k � )

1
Ð �À�li CPU j N Ï ( k � )

2 g���h	i ' å �!� ( k � ) $2&*m2Z�g! ( k � ) n�Ã�mHZ�g! ( k � )

Z 5.2: e�RDS*)!T�o�°#E

X2Z�f�Z�{î� ”0” =�g��0hO� CPU j N Ï�� } Ê � A�\p:O  ”1” = Ð
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�À� � CPU j N Ï�� } Ê � A)\q:�  ”2” =�g��*h��Hä�å�n�o�� } Ê � A
\p:` O ÊHF�X#ZPf�Z�{r=� [º ��»J¼�½ ¾Hs � s ��n�o Ë�t ��n�ouA�Z
:7` O Ê���rPAk÷_Ê�< � ¦�a2bq:` O ÊHF!g	��h�ivI9=�  s �Pg	��hO�
�9w	� } Ê)��ieS�)T!o9i�� } Ê9F Ø	Ù��u=	 gH�@hk��x � i5=)��ieS�)
Tyo�i��Hz � � økn�o�A�Z�\#QMÊ ��Ë@{y|�}�O F
�M� ������� N0O Ê4n�o~= 3 �@� Ë   ã |@��} Ê4n�oDA N0O Ê�� d G
��°#E	�Ha�b#Q � ø�x@�H��� Ë���}�O I O é��2� Ë } Ê�F

5.3.3 �2�H�#���v�
�#� =2�9R5S@)!Tyo*�;� B Â ,DC �@� Ë   O ��+~� , Â Ë��@� � ��R
S�)rT�o Ë �[�u� � Ê���º�� »�¼�½ ¾�s ����=Nè�� {�|0}�O F!��G<��  B

Â , Â#� � AH���2�D ¢¡£:J ¤ ��¥ =�¦M¦9����S*)!TyoDAy§�¨*QdÊ!©d¦
:�<�F#G � ¦*ª�«�¦d¦H�9R5S@)!T[o�¬2�� � <�n��P®�¤ �P¯ �#� Akû�ü
°H± I }�² F

5.4 ³µ´v¶p·

j N�¸ � ²r¹ = ColorManager h�º!�H»�ªr¼W`y½[¾P�7¿�` O#² FÀg��HhrÁ
® ¹ A7x��yQ ² c��PÂÃg��HhHÄ�Å9Æ�ÇH� ¹�N ®!x�È*A NHO ` ColorManager

A�É�ÊeË�` ¹�Ì	Í�Î Ë�` O*² F��y®HÏ�ÐHÂ repaint Ñ�Ò ÌÓ�Ô Q ² ©�z;Õ ¹
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®�x#��Æ °�±�¸0Ö@²�×�Ø Ï*Â ¹ ®[Ù�Ú Ì�Û2Ü Ë7Ï9Ý[c��5Þ ColorManager

Ì x@��ß ² ��à ¸#á Ý�® ¸ Â�â[ãHäHå*®0æ�ç Ì�è ¿ ²�×

¤ �0é �ëêÀ¨@ì2¡�»[�íËîDÞ#Â���®�ï ±DÌyð0ñ Ë	Ï ¯ »	ò0® ¹ »	óp�
} à�¿Pô } � } Ý × ��®*Ï#Ð0Â�õ���ö�Á~»#Þ	÷*�Hø*® ¹DÌyù#ú ß ² ÷2È
ûüHý Ë�Ï ×

5.5 þ ÿ � CPU �������
	�����

õ��@ö�®����@Æ GEF
Ì ü Ý�î������!¿HîHÝ ² ÏHÐ@Â��*º��Æ��@��¿ ²

����� � ( �"!$#&% ) Þ�õ9�*ö$'5»)(+* ²H× �9®@Ï2Ð�Â[õ9��ö2»y��,Hß ²

�Pº-� Ì ���2ß ²/. ��Þ9��®�õ��*ö[Æ0���D�[¿2î#Ý ² �$!1#-%P»/�2�Hß
² ©@ÆJÄ�3&4658769u�M¿ ²H× �;: ¸ Â�¤ ��¥ ® �@� Ì �2�@ß ² Ï#Ð0»�<
���0º�=�Æ2¤ � �[¿�Ï ¯ ®2>Põ��*ö"'@®í�$!1#&%H®0�?� Ì1@2A ß ² ©~»
ËÏ × ¤ ��¥ ®�>"�-� Ì)@�A ß ² © ¸ ÂCB�D-*���EF%���®�G0H Ì�I�J Â!õ
K öy®�L�MHÁ*®�N�O#Æ�P�Ý�Q�R2ÕS*P¼!îJË Ø+T ® Ì$U�VXW$Y î2Ý ²�×

5.6 Z ÿ [ CPU �������
	�����
é K ê CPU \ ü å�®����~»2Þ2Â GEF »)]�^@ß ²)_X` *�aFb Ì �+c�ß
² Ï2Ð�®-<@º���!-d Draw2D

Ì"e ü Ë�Ï ×$fFg Âih�îH® é K êkj�l Ì�m
n K6o�p;q ¸ �2� Ë7î#Ý ²2× hPî2® é K êÃÆ m1_ »)r�s Ì ß ²/tH¸ Þ�*
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Ý2® ¸ Â é K êu'~» K6o�p?q Ì ü#ý ß ²"vFw û 7x99Ï ×zy�{uÌ P0Ý�|£Õ
ß ² Ï@Ð m n-}+~ d�� K »0�0º+� Ì �&�Hß ² s Ì 7x9�î#Ý@Ï�� ¸ Â)� `

� K6o�p;q ¸0é K ê Ì ���*ß ² »2Þ } ~ dS� K Ì1�F� Ë)*�ày¿0ô�*�Ri*
Õi* ²2×�� � v�w 769 ²i��� ÆFB&�D¼[Ï�s&��RyÂ��x�*Þ m n K�o�p?q ¸

��� Ì P~¼!î#Ý ²�×

5.7 ����Z ÿ [��
	�����
m n é K ê��0�2��Þ2Â[õ K ö Ì�é K ê���»/(?* ²�¹#¸ �2�#ß ² :&5 ¸
��f6W"Y î#Ý ²H× <����0º�=�Æ � P W ¿ ² 5�Â����"!1�5» K��?�2� %��
�&� ÆF���/� Ø ¿ ² s Ì" #Î Ëî#Ý ² ÆuÂ f2g Þ"¡PÐDÄ7Ò ¸ ���$!1� Ì
ü#ý Ë/*0à�¿PôF*�Ri*�Ý ×$� �6���$!�����R�j2l Ì"¢ >�£¥¤z¦Dõ K ö#»
§?¨�© � é K ê«ª2j2l Ì[ù2úxW$Y~²H× :$�0j�l Ì ü ÝHîuÂ m�¬ ª@ø&� é
K ê Ì Ç-Põ K ö@Þ m�¹#¸ �2�@ß#¿Pô ����® » é K ê��5»)��� ¯�°6±�:
59»�*-± ×�W Ry»HÂi²H¾ Ì"³ Õ ß�±�Ï#Ð é K êkª-��´~» hostId 5�Ý T ÷
È Ì ÇDÏ Y Ï × :"�9÷2È Ì ü ÝHî ColorManager

Ì É#Ê#ß@¿0ô0Â y�{uÌ

P T sFBqÕ é K ê«�5»i�2�Hß�±)s#ÆFµ�¶5»�*�¤·²H¾+¸F¹ Ì"ºF»2¸ ��± ×

Ë��eË�Â ¹�¸ �F��ßX±�»�Þ1¼�½2Æ Ö ± ×�¾F¿2À�Á MegaScript Þ0Â0Ã K
� %��FÄ�Å-� <����+Æ�= Ì$ @Î Ërî@Ý?±"��Ç�ÈCÉ�Ç��2�2ß6±�Ê#Þ�Ë�Ì�Ç

23



Ö ±-5S7x9XR8ÍX± ×1��T Ý?Î�Ï�Ï;Ð ûSÑ Ð-È�õ K öFÒ p ê�Ó�%Pö Ì�Ô0Õ
® Ê�� f ß�± v�w�Ì 7�9[î2Ý���*�à"Í�ô�*6R�*�Ý ×

5.8 Ö�× ��Ø ×XÙÛÚ�����Z ÿ [��
	�����

ç ù Ç Ö0Ü Ï � P é K êÞÝHì�ß��Fà$á�â ã)ä�å9ß;±1æ�ç2Ê ��èêé æFëz:
Í+ì0È Java Ê ü9ý W Í�î0í&±�!/î;d�ê ö0Æ K MouseEvent ã e ü é î�í&±�ë
\ ü é î2í?±FÂ-ï p;q ì mouseEntered,mouseExited Ç?ð+±Fë mouseEn-

tered ì�È8�+�"ñ���Rò�+�Fó�Ê$ô+õ K�ö %?ï��F÷�ø�±�51!"î�díê�÷�ù�ú65
*+±�ë)û�ü�Ê mouseExited ì�Èi� ��ó��êR·� �1ñxÊ1ô õ K&ö %Xïi��÷�¯
±+5�!�î6d�ý�ù�úxÊ�*+±�ë0:/Í�R/ã ü í?±$s�Ç6ÈSþ�%�ÿ�÷���� é�� í;±
õ K ö"÷�����ÇX��±�ë2:F:iÇ���� �;50ì�õ K ö1�0�2��� � (

o !$#&% ) �
s�Ç ð&±�ë
�
	 È ô�õ K�ö %&ï���÷#õ K ö)� o !�#�%�Êzø�ÎCæ;R�È � �2õ K öF5 m ¬

� K ý Ê § ¤ ¨�� R�Í � í-±� K�� ã��&¯��?±0ë y0{ Ê�ì���� hostGroup

ã���í-±0ë���� hostName ã���í ��� �&¯1Ç?��±)÷ È���� ¿0y�{! ¤ �
"
� yF{ � v ÷ ³ í+ë#� ¯ é æ$ K%� �0É��&���;ã'�$(��x±�ë�:/Í;Ê  ¤8È
ô;õ K+ö %Xï/�2÷�ø6Î�æ) K%� 5 m6¬ � K ý � § ¤ ¨�� R8Í � í ±& K
� ��>�É2÷��)( W Í;±�ë
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* Ê�È$ô;õ K+ö %Xï/�2÷+ K%� � o !"#-%�� R�¯�æ .�, È
-�. 5 m1_
Ê m6¬ � K ýCÊ § ¤ ¨�� R�Í � í ± � K ýòã'� ¯ é ÈCÉ&�/���Xã��)(&0
��1xÊ�2/�&ë
h$3;ã1�2�/�x± v�w ÷ m ¸ Ê$M�O é54 í  +T ÊFÈ�6�Æ�7&ã8��9 é���:
v � � P � K ý Ý/;Fß�< f ��=�MFO���±  &T Ê �0è�é>� í?±�ë

6
? @ A B

6.1 CEDGFIH
� P�¸"j�l�Ý&;�ß�Ç;ì8j�l+ãKJ5L)�)�M�N1ÇO<�P��?±Ss�÷�Q�RTS À%U

±�ë �/V Ç+ÈW�X � �8YOZ�[-Ê>\�]$^`_�a�ã5bOc é È5J>L5d$�M'N/Ç�e`<�P
÷�f U�� í$^�]Og�h-ã5f�Î8æFë Java e'i�j&k8��l�ð�^ currentTimeMillis()

ã�m�� é æ-ë V e/k���ã8� í � Y�Z$[%k��%e�0�n/lo_�a�e�p&q�ãOf&í�r
s ã't!^�u&l&v&wo_&a�e�b�c?ã8f!x�æ&ë currentTimeMillis k��xì�yoz/J
{$|/} e�~��!�����o� é�� í 4 í�e�l���z/J {�|/} l�g&h���f U ^  %�
� é�4K�8�o��4���4��K��� e%�/�oy��X � ��� 50000 ] �5���I� � ���
� e�(��Ka��+�5� 500ms

4 e�l�y 500ms � � p��&x'� ���%� J`L�d�&M
N � <&P��8f U � � ^)S�  U ^ �
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6.5: g&h�¢$£

6.2 CED¥¤§¦
¡

6.5 l�P � ��g�h�¢�£/] � y 3 ¨o©�X$ª�«&¬$e��® 4!� J�L'dK©�M�N
� <�P!��f U ^`u)¯�°TxO� ��±%² y�³�/® � 4 ^%S>´$;%µ �`¶$·&¸ � ³
¹ �����%º V S5¯%»O¼ 4&� �$� 3 ¨�©�Xoª�«$¬%e�Z)[/¯�½&¾ 4¿��À�Á�4
� S5  U ^ �
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Æ�Ç�È/É�Ê%Ë N�Ì�Í/Î ��Ï�ÐoÑ � � � Ê)Ë%Ò&Ó'Ô d ��Õ�Ö/¸ ^5u&l�y

×&ØOÙ ¯ � � ��Ú�Û �>Ü�Ý � ·�¸�Þ#Ñ!ßàÐ�á µ Ñ m�â�¯�½�¾TS Ñ x5� � �
��Z$[o_�a�ã`ä��+a��%��l�på�&x'� � ^����oy�æ'çOd+©�è�é�l � � e Õ
Ö ¯�f U � � ^)S5  U ^ �
� ] � y MegaScript �5³&�® Ñ È/É�ÊoË é$�`ê�ë � � � ^8e�l+©�X)ª

ì!í!îðï Ø ª�ñ)ò+� Õ�Ö$¸ ^�e���ó�ô$l�õo^%S#ö U���� ^ � ì�í!î÷ï Ø
ª&��ø�ùoµ ��Õ�Ö ��f ��ú ø/µ �5ûýü>þ�ÿ ���T^����$¯��	��lKõo^	
>ö
� ��� ^ �
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����� ��f � � õ�� ß y������!y����) �� ¹ � � ��³����������oy Æ
 �"!�Þ e#�% o�"� ¹ � � �%$�&&m�'�(*)¿y,+.-0/�1�2���( ��3 Þ54�6
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