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We have been developing Solelc distributed operating system. Plural computers on

which Solelc works are managed by an operating system, and the kernel can work location-

transparently in Solelc. Therefore, system call processings are distributed to plural computers,

and so operating system work efficiently. In this paper, a method of spreading system calls in

Solelc are described.
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1 Ç ÈÊÉÌËF\G
, I¿J��\e�fTg©h¿j�kclcn�NHOmPQRTS¯U�W Y[H]H^�_�Wmb Solelc [1, 2] omL , Ím�rd\�mUcp��x�Î jXk`yHzxdM{M}H~ªg©���Ï�Vkm�t� , �mUHp`�xLÐ��H�H� ���H�xÑ£nm°£¼��HomÄcn . °|dQ±�² , �mUcp�cd�Ò�~a��g¯ÓMÔHÕ|Ô�Öx½Hn�{�}�~�wmoX�a�K×®Zn°£¼×µ , �mUHp`�Q���\�xÑmn�{a}\~Tgi�xÂQ��ØHÙ£ÑnQ°m¼��a�a�xoc�mn .

Solelc o£L , _�S`q¿«ÚdMÛ�Ü¸Ým� , CPU, Þaß�à ,áaâ ¶�·x�Ð§m¨cÄÐ}xã¸��±¯ä�åa�����HæQd�ç¸lX{|}~x�|_�SÐqZ«×g¬è\�£ÑcnH°m¼VoX¶\·aN�O�gêé F �©klQn [3]. ë�± , ¶H·Zd`Øc¡�g©ìcíÏ�X±�¶c·Hîcï ðh¿j`k£lQn . �Ðñ�� , °Md|~còKócÅ�orL , ¶c·Zd�ôõ d\öxg©÷\ø¸dXù\~�¼c�¯kclcn�±a² , {a}\~xd`ú õ� Î n�{�}\~�³a´rdXØa¡¸�¯û\ü��¯±M_�SÐqZ«ýd�÷aøg©hTÃa°£¼��Ho£Ä�½Ql . ëa± , _TS�q¿«þd`NHOHèc�g©hªÃa°Q¼`� Î j`k , �mnX{a}�~Hwxd\_ªS`qt«ÿ���d|{�}\~\wxd������\_Zg	�\�rÑmn�
�r�H�Qn . ���ÀcÁTg���w�¯®¿n\±\²Q�cL , ¶c· ócÅao£L�½ª¾ , _SÐq¸«V¼	����������_¸¼Ðd���r½���ðÐì�í£ÑQn�����c�Qn .Óx°|o , ��� , ÀcÁxÂQ½r^|_aWrb¸�aU|�a�c��g©hÃ�±a²H� , ¥H¦Z��§x¨¿¾`^`_|Wmbr�aU`�a�\�xd`N�O¡m¢a¤ �aÆmlak��! Tg©h¿ja± . �m¢a¤xomL , {a}c~" ¼X�c^�_MWmbr�MU��M�H�rd`¥\¦ªg$#�%Ï� , Ó�Ôm�§m¨cl|km^X_�Wcb£��UX�M�a��g¬y�zrd`{|}a~�wrda_S�qt«ê�XNQOªÐ®¸k£lQn . �£¢�¤�g'&¸lQnm°r¼Xo ,{a}\~H³H´mµa¶�·¸d`¹HºTg©»x²mnQ°£¼�½¿¾ , _TS�q«×¼(��!��!��_Z¼¯d��)�¿gêìaí��Ð±H^X_�Wcb£�|U�a�H�¸d`NHOH¡¸�a�a��¼�½mn . ��±a�xj�k , ÀHÁ¸Â½r^`_aWmbx�aU��a�H�£��é F XÔxn .*�+
, �H�romL , 2 ,xo Solelc d)-!� , 3 ,£ox^�_Wmbr�|U��M�H�xdXNHO\¡m¢|¤ �MÆQlak �m� ±�. , /

. � 4 ,£o��H�¸drë£¼�²Zg©hªÃ .

2 Solelc 02143
Solelc omL , yHz¸dM{a}H~x��5xÆ�³H´¸d`ÀHÁxÂc½6 &ª¼V�Q�m�Q�Z½M³Q´��m� d�é F g87�Ât¼r��krln . °`Ô:9\gVé F ÑxnH±H²m� , Solelc o£L , Í£�rd�mU\p��x� Î j�k�yHzrdM{a}H~Tg©�H�Ï�¯kQlcn .

Solelc ocL , Òc{�}a~mo�;�<a¡a~aò¿g¬�a� ©® , {}H~\³�´¸d�;!<\¡TgihTÃM°£¼�� Î j`k , �mU\p��c�

=?>A@CBEDGF	HJI
KML�N DJOAP?IRQFJSTOGU V

DRWYX
ZR[R\?]
^`_Gacbedgf

W	h�iCjTDMk

lnmpoeq

ZR[R\?]
^`_Marbedgf

ZR[?\R]
^`_Macbsdgf

lnmpoeqlnmtoeq lnmpoeq

u
1 Solelc dr^�_aWmb�ò\Ü

���a�\�r½�³�´��a��g©�|�ª¼¯ÑQn�v�w�g¬òx��©kcln . �mUHp��xL , °|d)v�wHwxo��H�H�c� ���H�xÑ£n°£¼��M�a�roH�ª� , yHzxdM{M}H~\³H´ªg×�a���¯k`��xomÄcn .

Solelc wxo��H�xÑ£n�y{z�|H_mL , ^�_aWmbx�aU��g}&rlMk��QU\p`�md�~\�ªgE~�&��Ú�\���VkHlHn . °dm±H² , �rUHp|��¼����K� , y�z�|c_mð`�H�c�H�K��H�xÑ£nQ°£¼��a�a�roc�mn .

2.1 �����������
Solelc d ^a_HWrb�òQÜ g u 1 ��� Ñ . Solelc oL , PHR�S×U�W£YM[M]�^�_MWcb (

*�+
OS ¼(�£Ñ ) g ,�QU\p`�t¼	;�<\¡��rd 2 �Z�����\¡��VkHlHn . �QUp��m�r^�_MWQb���¸dX³H´\�\�Tgih l , ;!<\¡!�r�� J�d�{M}\~ªgi���rÑmn . °�d Î Ã�½Xò\Ü�gH¼`nc°¼�� Î j�k , �Q�H�c�Z½`³c´H�c��g©é F � , yczZd{a}H~Tg©ÀHÁ{��¾Ú�\�xÑ£nQ°£¼��HomÄcn .

2.1.1 �{�!���
Solelc d\�mUHp��xL , �H�Hû!<¸dM{a}H~¸d��az �Î 9�� 1 ÆHoH��� , ;<H¡��x�)���xÑmn�~��ªg$~�&�Vk\Ñ � kHdX³\´ªg×�M���Vk`���rÑmn . ÍQ�Qd��QUp��mo\Ñ � kcd|{a}�~Tgi�\�xÑmnQ°m¼`� Î j`k , {}\~ " ¼X�M�cU�pX�tgi�a�t×®£kclHn����xd OS ¼L�ÖZ½ª� ,  !¡H�H�¸dm±�²Hd`�H�x��¢���¼�½mn . °dm±H² , �£Ucp|�¤£	�Zd��H�KL , Í�¥Z½mð\dt¼X½rjkmlcn .�mUHp��xL , �!�¸d OS ��é F �¯kQlcn\ð�d ¼)�

�xd`~\�ªgêé F Ñmn . ÑH½�¦�§ , y�z)|\_ gié F � ,°�Ô�9��c^�_|Wcb���m��5£Æ|{|}�~a³�´¿g	¨©x�ÐNèxÑrn . �mUHp��m�|é F Ñ£n�~H�KL , ^�_aWmbx�aU
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�x� Î j�k{y{z�|H_m���!�¿XÔxn .��ªr� , �\UMp��Hd��M�rL , y�z'|a_`µ����������_M�Ðf\Ûrê®¸n$«�¬QörgþùM~¿¼��êk�h¦aÔcn . SolelcoHL , �cUap`�c��«�¬rörg}�®�#�%£ÑcnMdaocLM½K¾ ,

;�<c¡{�Z�HÛ\Ü¸Ñ¸n��¯ [�sÚd�#�%ÏgVùc~ ¼£��k�mU\p��m���H�xÑ£n .�QUHpX�xL , yHz¸d��mU\p��Q_TS�qt«¬� Î jXk�éh¿XÔxn . �mUHp��m_TS�q¿«¬L , ;�<c¡!�x���!�¸Ñn�~\��g$~�&mÑmnQ°m¼`� Î j`k , �\�H�\� ���H�£Ñnm°£¼��comÄQn . ë�± , ��d£��dcd\�£UHp��£_TS�q«¯giÖr½mnX{a}\~\wxo`�H�K¯® nc°£¼×µ , �QUHpX�_�S�qt«�g�� d\{\}Q~8°\÷møZÑZn£°x¼`�\�H�Zom�n . °|d Î Ã�½)±!²Tg 6 &£Ñ£nQ°£¼`� Î j�k , ÀHÁÂc½X³�´¸d�~{&\µ , �mUHp`��£(�xd`¶\·HN\Or�a�|�oc�Qn .

2.1.2 ³!´!µ!¶
;�<Q¡{�KL , Ñ � kmda{H}c~Zo 1 Æ{�cÆM�c� � ,�QUap`�Q�`���rÑmn�±a²�d�v�wªgiòxrÑmn . ;�<�¡

� L , ;!<�¡!�¸·\o� �¡H�\��g©hªÃ�±a²Hd á\â ~��g$5¹§ , º{&£d�y{z�s©���¿g�&xlak áHâ g©hTÃ . Ò
;!<\¡� L , » lH�' !¡\�H�ªgêhTÃM°£¼X� Î jXkx^_aWQb��!�xd`³\´xd`�\�Tgê�H��� , �mUHp`�Qñ¼9Vd³a´���£d��!½Kg	�a�rdXû�<ª¼¯½cn¯³a´�g(5£Æ|{|}~ �'¾HøxÑ£n .ëa± , ;�<c¡!�KL , £	¿x�|�H�ZÑrn`{�}H~Zd�³H´g��®�H�rÑ£nÐ~\�TgE5¹§ , {a}\~H³\´¸d�;�<H¡�gh�Ã . ;�<c¡��¸orL , OS �M�c�¸Ñrn�³Q´¸oQ�£nHÞßtà , CPU, «�¬xö , ��������\_Zg ,

*�+ d Î ÃX�
;!<\¡Ï�¬�H�Ï�¯kmlcn .

• ÞaßtàÒ£{�}Q~ d�Àc�¿Þ�ßªà\g�^M_�Wrb���� o 1 Æd�Á�Â�Ã�«`S¬_�Ä�·Z¼H�Vk�;�<�¡rÑcn . Ã�«�S_�Ä{·mL ,
u

2 ���xÑ Î Ã�� , Å!Æ!Ç�È!É�¼EÆ
Ç!È�É¸d 2 Æm��N Å¹9×Ôxn . Å!Æ!Ç!È!É L , ;
<\¡��rd£�MU�« µ�rU�Ê`�`è��t�Ô , {M}\~ "¼|�`Ö ½rn�Ë)Ì�g�Í�5 ��krlQn . Æ�Ç{È�Ét�LM�QU�p`�\µ¸y�z�|\_\�`è\�K�Ô , Ñ � kHd�{}H~x�x°|d)È�ÉTg$Æ!ÇxÑ£n . Æ!Ç!È!É L , ;!<¡��Z� Î jXka��Î�Ï�Ð�Ñr�Xh{¦HÔckQ�t� , {|}~¸·�dcÞ|ßtà×d|��ÎÏ£�)Íx±�ÔHkQl�n . °�d\±² , Ñ � kHd|{M}\~£ñ�9Ú�\�\���x½cÞMß¿à'Ãcv
|H_Zg©hTÃa°£¼��HomÄcn .

Ò$Ó?Ô	Õ

ÖA×	Ø?Ù
Ú	Û(Ü	Ý

Þ	Ú	Û	Ü(Ý

ß ×?à

ÖA×(Ø?Ù
Ò$Ó?Ô	Õ

á(â	ã	ä

ååå

u
2 Solelc d�ÃÏ«�S©_�Ä�·

• CPU

CPU g , �HUMp��aµ�y�z'|a_adc��Uª«©gÚéMhmÑn�_TS�q¿«Ð¼Q�¯k�;!<H¡xÑ£n . Ñc½�¦8§ , �mUp��Hµ¸y�z)|�_QL , _ªSXq «Vg$~�&QÑQnc°m¼X�Î j�k CPU gA~{&£Ñxn . _�S�q¿«êL , ;�<c¡
�m��é F Ñmn¯�\�\�H��ÏZ� Î jXk , æçxd|{M}~m�)5rÆ CPU gE~�&��×k`���rÑQnH°m¼Ð���M�o\�mn .

• «¬¸ö
Ê���è!«�¬ ö\µt^|_HWrb¸�HUM�r½¼�×Ò£{H}Q~o�fQÛT��±'é<ªg , �QU\pX�r� á�ê ÑQn���¯r[sV¼Q�¯k�;!<H¡xÑ£n . ��¯x[Ts¬L , fmÛT��±�é
<Zd�ë{ì�g}í Ñ���¯ [�sJî8ïT¼�Ó£d�é�<¿���ÑQn�¹Hºxñ¼9¬òHÜ¿XÔxn .

u
3 L , �!¯x[Tsÿ��HU\pX�£� á�ê �Ôrn��ð�gEíT�VkclHn . ;�<¡!�K�HL , ��9¯ñ�ñÐ² , �rUHp|�x� Î j�k��!¯[¿sVgE#�%rÑmn�_�S�qZ«ý�)ò�ó �Ôrn . ;�<\¡

�xL , °�d�_ªS�qt«Vg�Ñ � kHdM{M}\~¸� á�ê Ñn . °|dQ±�² ,
u

3 omL , {M}c~ B o�fmÛT��±
«�¬xö\����¯£[ªs¯¼c�Vk�;�<\¡t�Ôm±'. , {|}~ A � á�ê �Ômk£lQn . ;�<H¡��¸�¸°ad Î Ã½`�c�Tg×hTÃa°r¼`� Î j�k , �£Ucp��xL , æ�çda{\}m~¸ñ�9�Ñ � k£d���¯ [�sÐg�#�%¸Ñ¸n£°¼¯�a�a��¼�½mn .

• ��{�!�{�H_
;<Q¡!� L , ��dQ�HdHd����{�c_ g , �����H_«Rô����m� Î j�k);�<�¡��Ú�\�T�VkQl�n . ;�<¡��ZL , �QU\pX�Qñ�9¯d���½tgE¨�©x½�{M}\~Z�
¾�øÏ� , �!�{�H_ «(ô����!° á!ê Ñ£n . °|dQ±² , æ�çxd|{M}�~rñ�9E�����\_ «Gô����Q�)~�&���T¼�½�� , ���\�\�x½�����\_)õ\�£�`é F oÄ\n .
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u
3 �!¯x[Ts �H�

2.2 �¼�:���('*),+
Solelc omL , ^�_aWmbx�aU��xð��!¯x[TsÐ¼Q�¯k���¿XÔxn . �!¯x[Ts¬L , ;!<c¡!� � Î j�k�¨!©¸½a{}H~Z��¾HøtXÔrn\±a² , -mU/.c_TSXqt«Ð¼��QUHpX�_TS�qt«¬L , » l�dX�H�ªg$ç10xÑmnc°£¼�½¿¾þ�H�c��xoH�mn .^�_|WHb£�|U��M���xL , �£YÐ_32¸q5476 /

u U|�aß
�M�c�¯§Q¨HÄ , ^�_XWHbQ�`U��¸gG#�%QÑcn��HY×_32Qq
486Q¼êé89£�Ð����gêh�Ã u UM�\d 2 ë�ìrda_ªSÐqZ«� Î jXk`h�¦\Ôrn . �ZY`_:2tq;4<6Md�zZL 1 Æ�oH�n|� ,

u UM�mL�y\z�å G Ñmn . �adc�Md\d u UM�QL ,

�rY�_32Zq�4=6M� Î j�k�#�%K�Ôm±|Ñ � k�d£^X_|Wbx�aU��¿g©�H�xÑrnQ°£¼��HomÄQn . °|dQ±�² , yHzdr^`_|Wmbr�aU`�Q��fQÛT�Ð±�
��Z�Hð , yHzxdM{|}~QwZd u UH�r�X�m��gVNmOªÐ®�n£°¸¼X���H�Zom�n . ë�± , ^|_aW£b¸��UM�rd��c�?>7@t� Î 9�� , 
§H�Q^�_aWmbx�aU��¿g	#!%xÑ£nQ°£¼��HomÄHn .

3 ACBEDGFIHEJCKMLONIPQOROSUTWV
XZY

, Solelc [7\ , ]<^`_3acb5d?e/f=g3h:i?j`k1lm=npo5q7rts<uwv
, x=y7z|{5}7~�z�j����8�Z��g3h

i7����� s=u��Z���|o��1��� �8� u . x8y�z|{�}1~
z:[=\ , � ���7� � CPU �7�=���?�=]7�=�?_ o��� ���:���7� � �7� fw�=�?�=�8� . �¡8¢

, £:_�¤8¥t¦�h/§�j=¨�©/� m8n«ª � � k1l
f�]«^:_=¬,��3®<�/¯7°�[?±Z� ¢ , ¯7°�²7³c�Z]´^
_7¬µ5��fw¶�· ª � �w�Z���1¸ [wk1l ª � u7¹8º f»½¼ � � .

¹ ��¨=¾3j , £3_1¤<¥c¦�hZ§c\ ,
m<n<s

u k�lt�/¿�À , ���c�«Á o�� � � �:k�l ª � u/Â<Ã
[?± u .

¹ � �1Ä j7\ , £:_�¤=¥�¦1h:§<�/Å7Æ´jwÇÈ �3É?Ê´� �1�?�*o;�?�cstu�Ë8m f8± u .
�ÍÌÎ�

,

ÏÑÐÓÒ
 A

Ô�ÕÓÖ�×

ØÓÙÓÚÓÛ
ÏÑÐÓÒ

 B
ÏÑÐÓÒ

 C

ÜÓÝßÞ ÕÓà�×
á Ü�âÓã ä�ãÑÞ�åçæ Õ�×

è%é ãÑêìëîíçï ðÓñ
òÓó

ôÓõÓöÓ÷
øÓù	ú
ðÓñ

û ÕÑÔ û ÕÑÔ û ÕÑÔ

ü
4 £:_Z¤=¥�¦�h:§�k7lc�/ý=�

í 1 }7þ�¤�h7ÿ:§=f���� s<u������� 	�

syscall £:_�¤=¥�¦�h:§=�/Å7Æ
host

���7� ������
time £:_�¤=¥�¦�h:§Zk7l´j m �������
average ��� 10 ���c�/k7l ��� ����
select host

�7�,ª � �:����� ������
select time

�7�,ª � �:����� ����7k7l ���

Solelc [?\ ,
�3�Z� �����1����� , Ê� � j?¨:©Í�"!

l s�u/�1�?��#%$ f'&�( s<u7��Ä , ±*) Ì È Ä , £
_3¤7¥t¦3h�§8��Å�Æ,+ º j`¿�-t� �:�1�,o/. - s8u¹<º \�0�1�[?± u .2 ¹ [ , 354�6c[=\ , �7�<j�&%( stu"8�9*o;:%<s<u���Ä j ,

����� + º j=£/_�¤8¥�¦Zhw§�k�lc�"=> o@?BA<s=u
. = > j`�t� Ã����µª � �/�Z�1��¸ [

��� s?u g3hZi7j�² � �Z]<^�_Za«b�d8e:fwk�l m8no�q7rts<u?¹<º j<¨Z©/� , £:_Z¤=¥t¦�hw§<�wÅ7Æ«j
Ç È �/É1Ê<� 8�9 ®3k�l o ��C ªEDcu7¹?º f'F�G<[
± u .

��� f�©:� , £:_�¤t¥�¦�h:§�k7lµj m�s<uH��´o;I�J�s<u8¹<º f�[ Ã?u .

3.1 KMLONQPSRUT,VMW
3X4H6«\ , ]c^�_3aµb�d=e , gZh3i , }�þ`¤<h�ÿ/§
jc¨�©:�HY X ª � u (

ü
4 Z�[ ). }8þ:¤ch8ÿZ§«\

í 1 j]\ s���½o ��� � �X^`_ ,
ü

5 j�\ s ¨8¾��a%b º �t©:�<� u . }?þw¤ch?ÿZ§t�'�%� stu�c \ ,

g�h�i=j<¨�©:��d Ã]e ¼ � u .f hg7_½�b«{�j8¨Z©���h1� ª � � £/_3¤7¥t¦3h
4
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syscall
1 2 3 4 5 6 7 i/iji/i/i

host
0 1 2 i/i/i

n kl n+1 kl n+9 k"l
average

select_host

i/iji
time

select_time

ü
5 }7þ�¤�h7ÿ:§

§�\ , ]´^:_�a,bÍd�e7j<¨�©:� ?�A½ª � u . ]´^:_
a«b�d8e1\ , }�þ`¤th1ÿ/§ o Z�[ s=u?¹8º j=¨3©�� ,

ÁÍ� �3���1¸ �=g3h:i?j�² � ��k1l m7nµo#q1r<s3ÂÃZÌco�r´u
. ]c^�_Zapb�d<e Ì );�wk7l m8npo/?�A��� g3h�i8\ , £:_Z¤=¥t¦�h/§<j<¨�©/� m=n«ª � �

k7l o �´� , k7l%m�n o f h�gt_Î:b,{#j�o s .
ü

4 [=\ ,
���7�

A
¸ [w��� s=u ]c^w_�apb;d<e3f�£

_Z¤7¥t¦3hw§ o/?BAÎ� ,
�3�1�

C
¸ [/��� s=u��3�� ft£:_�¤=¥�¦�h:§<��k7l o �Î¾�p1� º�s=u .

£/_�¤?¥�¦Zh:§<�wk7l ��� \ , ]c^/_�aµb;d<e�f
g�h1i�j/k=l m<nÎo;q8r´s�u�q � j ?XA �:�B�Hrº

, g�h�i1f�£/_Z¤=¥t¦�h/§8�/k�l�mBn o f h�g?_
`bc{ j q�r*�Í�q's j ?BAÎ�`�H��r|º ��t Ì ) nÄ ) � u . ]´^:_�a,bÍd�e7\ , g�h�i=jw² � �:k7lm=npo5q7rts<uwv

, ujv�f ?�A �����r pBw � j qr=s?u
. g:h:i7\ , uxv8f ?HA*�;�'�]r,º ]8^Í_:atb

dte Ì ) ?BA �����r*º �t oÍn=Ä , }7þ�¤th7ÿw§
j cÎo d Ã�e7y . k7l ��� j?\ , ]´^:_�a,bÍd�e º
g�hZi1f�z�� uw�Z�7��¸ [w�7� ����{B| � , g�h3i
���1� s?u��:�1�|º~} ��²�³t�/]1�?��_1f�¶1· ª ����3�1�½º f�zt� u�{�| j�h%� s8u�� ³�(�� � � q� ��� f� ¼ �7�?� u .

¼ �
, CPU �X�'�<f"�«� {| ���� ��� �´Á�p�� ¼ �8�=� u .

¹ � �1Ä ,
���

��#B$ �����c� �B�Îo@�cÄ?u8¹=º �*� , ���8j�&�(s<u�8�9Îo;:�<�s<u8¹8º f7[ Ã?u .

£/_�¤?¥�¦Zh:§Zk7l��"= > \ , g�hZi8j<¨�©w��!
l ª � u . g:hZi?\ , �X� 10 ��t��k1l ��� �"���o`n<Ä

,
�1�7� + º ��X�?k7l ���µo;�%� � , �%�

� cÎo ��� ���7�*o��7��s<u .
¹ ��¨8¾:j , g�h1i

f�= > �!7l o �Î¾ ¹<º j<¨1©:� , ]´^/_�a,bÍd�e
\ ,
?�A ��� £:_Z¤=¥<¦Zh:§=�/k�l o�q �7j8g�hZi

j�² � � q7r�s<u8¹=º f7[ Ã?u .

3.2 �����Q���S�*���¡ UT�¢¤£
£:_�¤8¥�¦Zh:§Zk7lc\ , ]«^/_�apb;d<e�j<¨ u £

_3¤8¥=¦3h�§=� ?�A|º g:h3i8j?¨ u k1lcj8¨:©��w�
�8� u .

¼ �
, 354�6c[<\ , g�h�i?f'= > �'!?l o

�´� , £:_Z¤8¥�¦Zh:§7+ º j�É ���:�Z�1�Îo��7�tsu8¹<º j<¨�©w� , £:_Z¤=¥t¦�h/§�k�lc����CB( o �
� , k7l�¥�� o�¦�¸,ª�D �=� u .

3.2.1 §�¨�©�ª*«�¬��®¯�°
]«^/_�apb dte�\ , £:_�¤8¥�¦Zh:§8� ?BAÎo@±7�
j��7� s=u . ]t^/_Za´b;d<e1j=¨ u k�lc��ý=� o@²³ j�\ s .

(1)
f h�g�_�:b,{�j�¨�©:�Hh=� ª � � £Z_�¤�¥
¦3h:§ o;?�A�s<u .

(2)
X1Y � ��rÎo;?�A�s=u .

(3) }Zþ`¤=h1ÿ�§8� select host
o Z�[ � , £w_:¤?¥

¦3h:§ o k7l s<u/�Z�7�Îo;´�µ�s<u .

(4) (3) [ ´�µ �:�Z���=�=¸ [Z�=� s«u g�h7itj ,

£�_Z¤7¥<¦Zh�§=��k�l m?nµº (2) [ ?�AÎ���'�r½o�q7r�s<u
.

]8^;_/atb#d�e/\ ,
¹ �<¨1¾�jÍ�Z� s?u�¹7º j?¨w©

� , ^1�X^����t£/_�¤?¥t¦�h/§�k�l´j�É ���/�����¸ [���� s?u g3h:i?jÍ² � �wk1l m7nµo#q1r<s?u7¹º f�F�G�[?± u .

3.2.2 ¶�·�¸%®¯�°
g�h�i8\ , ]«^/_�a´bÍdte Ì )Í�/k1l m8n � ?�Ao@±�� j`��� s=u . g3hZi8jB^B¹ u k�l��wý8� o@²³ j�\ s .

(1) ]=^�_3acb5d8e Ì ) ?�A��`� £w_3¤?¥<¦3h�§8�
k1l o �Î¾ .

(2) k1l�m�n o f h�g=_|:b,{#j�o s .

(3)
X�Y � �r|o;?�A�� , ]«^/_:apb;dte Ì ) ?BA�w�B��r º �Ht o`ncÄ , }8þ/¤´h?ÿZ§c� time

j�º�» s<u .
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(4) �B� 10 �]�<�`kZl �H� ����� o�n?Ä , }ZþÍ¤=h
ÿ:§=� average � cÎo;¼�½�s<u .

(5) }?þ�¤ch8ÿ3§<� select time � c�º (4) [ ¼%½���
average � cÎo�����stu . average � c f¾ Ã ¹Z� ¢ (a) �:k?l o �µ� , � ª ¹�� ¢ (b)

�/k�l o �Î¾ .

(a) }�þ�¤�h�ÿ/§8� select host � c|o Z�[ su
. u/v´�:�?� stu3�1�8� �'�%�%� º wÈ c � {X| , }=þ/¤«h=ÿ3§�� s�Â �=� ��1� � average � c,o/�B�Î� , ���t� c j

select time
oj¼�½8s8u

.
¼ �

,
2 � c,o �

� � �=� �:�1�7� �'���%�´j select hosto;¼�½�s<u
.

(b) select time
o

(4) [ ¼%½ �w� average �c j ¼�½«s�u .
¼ �

, select host
o ZX[�

, u@v´�Z�8� s�u3�7�?� �H�X��� º z
� u"c � {X| , select host

o u@v´���8�s<u/���7� ����B�´j ¼�½�s<u .

¹ ��¨8¾:j , g�h�i7f�= > o !7l s<u8¹=º j<¨�©
� , ]´^:_�a,bÍd�e7\ ,

?%A �w� £Z_�¤<¥c¦�h3§t�
k�l m?n´oEq �1j?g:h3i8jÍ² � � q1r=s8u�¹8º f1[Ã?u

.

3X4�6<[=\ , = > j��t� Ã £w_�¤8¥t¦�h/§=�/Å1Æ
j�É �`�:�Z�7�|o�����s=u8¹8º j=¨�©:� , £:_�¤?¥
¦:hw§8��Å1Æ�j`Ç È �wÉ�Ê<� 8�9 [w��� s?u g3h3i
®:k1l o ��C ªED«u�¹8º f'F'G º � u .

�`� f8©`� ,

£�_3¤?¥=¦3h�§3k1l�j mts?u���� � I�J|º ¥���(<f
Y X ª � u .¼ �

,
���1� � ���Îo �|¾ v j �B�ts<u�c j�¿ �

� , �X� 10 �����k�l �B� �"�B�ÁÀB¹:[8\��`� , �¾ ^=¨�Â��B�c�wk�l �B� j'�=�Z�Xp�ÃBÄ � ,
¹ �*)o;Å�Æ�| � Dµu?¹<º j<¨Z©/� , ���7� 8B9 �"&�( o

¨Á_�É7Ê´j :�<�s<u8¹8º f�F�G º � u .

4 ÇÉÈ Ê¤Ë
3BÌ�[=\ , Solelc j�^�¹ u £:_�¤=¥�¦�h:§�k7lc�
�BC�(X4H6«j'�8�Z�Í Â<� .

�Z��� + º j8£/_Z¤?¥
¦�h/§3k7l��= > o;?BA � ,

2 �<j��t�=�Z�t£:_3¤
¥=¦3hw§:k1l o/Î�Ï � �Z���1¸ �=g3h:i?j���C ªEDu8¹=º j<¨�©/� ,

���7�B#�$ ������� �B�Îo@�cÄ?u¹<º �,� , _Îwbp{ º ���=]1�=��_ º ��¿�Ð o�� ���� £:_�¤=¥�¦�h:§�k1lc���C�(�f�F�G º � u .

¼ �
, g1h�i7f'= > ��!7l o �p� ,

���7� � �?�o ��¾ ¹tº j<¨�©:� , ]«^:_1a,bÍd�e7\ ,
?XA �w�

£w_:¤8¥<¦:hw§8��k1l m?nµoEq �1j7g3h:i?j`² � �q7rcs<u8¹<º f7[ Ã?u .
��� f�©:� , £:_�¤=¥�¦�h

§�k7l«j mts=uH��� f I�Jpª � , k7lB¥��c� ¦�¸ f
Y X [ Ã?u .Ñ s �"ÒB- º?� �?\ ,

���7� �"���«j<¨ uw�����#�$ �"&�(«j�²�Ç �`� , ÓBÔ��7��i8h�Õ/§=_½/bp{
�Ö�×«j��8�Z��p�Ã�Ä o �«� , �7���BC � a º@ØBÙ
�7� ª�Dµu?¹<º j<¨Z©/� , _|/bp{ �/�1�7¿�À º �
��ÚBÛ<��Ü�4 o5� � ��� i?hBÕ�§?_½�bc{��"��C�(
�Y X o�ÝjÞ�s .
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