
����������	
���
������������������������������� ������!���� "#���%$&�'!���"(�#� 	 ���
	 �*),+����-� ��.0/ ���������2143#�5�6������798:���-�;.08=<>3?���-	 ���������

@BADCFEHGJILKNMDADO C�P'ERQTSUAWVYX[ZDP�VY\D]_^`\aZTVYQWb>cdVYCFX&efKg]hbiO QkjlO CFm

n�oFpkq rtsvu�oFwYs6xzy|{�x}u�pN~Nsv��w����g�U��oUwN�Uo
��w�����oLrv�t��s���xzya�'���ioLrtsJq

�`�Nu�x}w�svxzwW�N�B���ioFrtsJqY�k���}��� �|�
{6qzw�q}��q

�;�g�
�N�
�g ;¡`¢��g  £Y¤�¤ £a¢¦¥�§�¤z¨�©z�}ªY©Y« ¬g�}­l®¯£g �¤ ª�©}°�±Y [®t�z 
��±�±z�`²´³�³ µ}µ�µ`®t��­W®¯£g �¤ ª�©}°�±Y [®´�} �³g¶U�N 
£g¤�¤ £N³z·}°�©Y¤�¤���­�³

¸
¹_ºU»U¼
½k¾z»}¿ �#pNrJq �Fsv���;qz�gpNrvxz����oUuÀyÁqz�Fo;�Â����~��toLrv�[xzy�Ã����}ÃgÄ�pioLrtyhxzrvu
q w��Uo��Ux}u�Ä
pN~NsvoFrv�6���UÅgÆ�x;ÇÈ�;q w2É|qz~gsvx}u
q sv���;q �����
��x}q}�2��qz��qzwN�Uo�uÂ�BÊ´xz���-qz�Lrvx}�t�'�N�ÌËDoFrvoUw�s
��q sv�JÃ>Í�~�oF~�oU�U�iÇ-ÃN���JÃ5q rvo���w5�N�ÌËDoFrvoUw�s�qz�Nu���w����´strJq
sv���}o��Nxzu
qz��w��U�D�Ìy|svÃ�oFrvoÂ���
wNx�oLÎN���´sv��w����zrv������wNyRrJqz�´strv~��Lsv~Nrvo
Ï�É¯s����6�Uxzu�u�x}wfsvx�Ãkq;��o-~N�toFr�q �U�Ux}~Nw�sv�|yhx r-q
wY~�uÂ�ioFr_x yW��w��N���Y�R�g~kq �NÃN���zÃNÄ¯pioFrtyHxzrvu
qzwN�Uo��´�g�´svoUu���ÐÁo}Ñ �NÑ��Y�goUpkq
rtsvu�oUw�sJqz�Á� ~�wN��Ä
��oLrv�t��s����NrvoF�}��x}w�qz�RÒ-svÃ�q s'q rvo�qz�Nu���w����´svoFrvo;���Y���g��ËDoLrvoUw�sB� rvx}~Np��UÑ�ÓÔ��svÃNx}~gs�q w
qz�Nu���w����´strJq sv��xzwNÄ��NoUpN��x
��o;���zrv������wNyHrJq �´strv~��Fsv~grvo}�Yx}wNoB�Uqzw
�´sv�����i�Lrvo;q svoBq�p�~NrvoF���
~N�toFrtÄ¯��oF��oU�Wqz�}� rvoU��q
sv��x}wÕxzy_��w��N���Y�R�g~kq �W�Uxzu�p�~gsv��wN�f�´�g�´svoUu��UÑ
�6ÃNo��WrvoF�������6Ö_rvx
Ê´oU�Fs6�����NoU�}oU��x}p���wN��svÃ�o�svoU�JÃ�w���Í�~�oF�|q wk�fsvx�xz���`svx�sJqz×�o'q}�g�}q wNÄ
sJq �}o�xzy[qf~��toLrtÄ���oU�}oU�aØzÙzÚLÛLÜ�ÝzÞ�ß
ÚLà¯Ý�ávØzßBâkãYà�ÚLÛ�ÑDä�oU�Uqz~��to�pN��qz�UoUÃNx}���NoLr-�t�LÃNo;�N~N��Ä
��w��9�Nx�oF�2w�x s2rvo;Í�~N��rvo&�t~�pioLrv~��toFr2pioFrvu����t�t��xzw���svxd�toLså~�pæx rç�UxzwNèk�z~Nrvo}�-�Ìs
����Ç6oU���ÌÄ¯�t~��Ìsvo;�5svx2x �}oFrv��q;�&u�oFsJq �Ux}u�pN~NsvoFrv�UÑW�6ÃN����p�qzpioFr��Uxzw�strv���N~NsvoU��svx�svÃ�o
pgrJqz�Fsv���;q �_�t�R�goÂx y`�zrv���Õqzwk�çu�oLsJqz�Uxzu�p�~Nsv��wN�����2oUu�pN�Ìrv���Uqz���Ì�Õ�NoUu�xzw��´strJq
sv��wN�
svÃ�q s�pN�Rq �UoUÃNx}���NoFr'�t�JÃ�o;�g~�����w����;qzw�Ç6x rv×
qz�Frvxz�t�B�g�ÌËDoFrvoUw�s-q}�gu���w����´strJq sv����o��NxzÄ
u
q ��wN�U�Yqz�Lrvx}�t�-�N�ÌËDoFrvoFwYs|��x��;qz�D�t�JÃ�o;�g~���oFrv�BÐÁ�éÑ o}Ñ��gÖ`ä���qzw����Y~�w��Brv���
�`wN�}��w�o;ÒL�
q wk�>q �Frvx}�t���g��ËDoLrvoUw�s�pNrvx}� rJqzu�u���w���u�xY�NoF����ÐÁ�ÁÑ o}Ñ��lÖasvÃgrvo;q}�g�U�[êçÖaÉL�lqzw��5�toFÄ
Í�~�oFwYsv��q �HÒLÑ
Ó>o6qz���tx��goU�t�Frv���io�q'w�oFÇ#u�oLsJq}Í�~�oU~No|�´�g�´svoUu�svx�u
qzw�qz�zoWÊ´xz���[Ç-�ÌsvÃ
oFÎgpN�����U�Ìs-Ç6x rv×�ëkx;Ç��NoUpioUw��NoUwN�U��oU�UÑ
ì2íYîTïÂð ¼zñlº}ò �t�JÃ�o;�g~�����w��g�iu�oFsJqz�t�JÃ�oU�N~���oFr;�ku�oFsJqz�Uxzu�p�~gsv��wN�N���Ux}u�pN~NsJq sv��xzwkqz�
� rv�R�g�U�k��x�qz�2�kq ��qzw��F��wN�N��p���qz�UoFÃ�x}���goFrv�U�kx
��oFrv��qU��u�oFsJqz�Uxzu�p�~gsvoFrv�U�gu�oFsJq}Í�~�oF~�o

ó ô�õ'öi÷Dø�ùÂú�ûlöDüvø'õ

c#O
IUVgS
KNýçMD\iILEHQDm#VYQWb9mNCLEhb?S
KgýçMD\DILEHQDm#VYCFOçVNS;IFERþNO�CFOzGLOzVgCFSUA?VYCFOzVgGfÿ�ERILA?ILATOåmgKNVg]6K��
biO þNO ]HKgMDEHQDm5ILADOåEHQ��éCUVgGJILCF\TS;IF\DCLOçVYQWb(IFOzSUADQDKN]RKNm��>ILK#S CLO}V�ILO2þkERCLIL\WVY]-S
KNýçMD\iILOzCFG��éCFKgý
VåS
Kg]H]HOzS;IFERKNQ�K��-S
KNý2MT\iILOzCFG����éKgC�O
	DVYýçMD]HOgZ���
kZ��DZ��TZ��DZ
������������K�ÿ�O þgOzCzZkIFADO�S KgQTGJILERIL\DOzQ�I
S
KgýçMD\DILO CUG
ýåV��ÔjlO&ADO ILO CFKgmNO QDOzKg\TG
ERQæIFADO EHC2KgMlO CUV�ILEHQDmdG��iGvIFO ýåGzZ|]HKiS VY]�GLSUATOzbi\D]HO CUGzZ
VYQTb?VgbiýçEHQDEhGvIFCFVYILEHþgOåS
KNQNIFCLKN]��! �ADO" |CLOz]R]HEhG�P-CFK�#vOzS
I�VYI�ILADO%$�QDERþNO CUGJERI&�#K��('�]HjlO CLIFV>EHG
VgbDbiCFOzGFGLERQDm�GJKNý2O�K��_ILATOzGLO�EhGLGL\DOzG-ILADCFKg\TmgAÕMD]hV�I��éKgCFý*)¦EHQTbiOzMWOzQTbiO Q�I�G��iGJILO ýåG-ILK�VNS S OzGFG
S
KgýçMD\DIFV�IFERKNQTVY]�CFOzGLKg\TCFS OzG+�,���DZ-���.�´Z6CLOzý2KgILO(bDVYIFVÔVgSzS
O}GLG+� �./��´Z-VYQWb GFSUADO}bi\D]HERQDm0�1�32TZ
2DZ���4.�5�� �ADOÕmNKNVY]hG�K���IFADO6 |CLOz]R]HEHG�P-CFK�#vOzS
I�VYCFOçQDKYI�VNG
S
KNýçMDCLOzADO QWGJEHþgOÕVNG�KYIFADO C
mNCLEhb
VYQTb5ýçO
IFVNS
KNý2MT\iILEHQDm2MDCLK�#vOzS
IFGzZ�jT\iI�VY]H][K��`IFADO�MDCFK�#vOzS
IFG�GLATVYCFO�IFADO�mgK�VY][K��`ýåVgX�EHQDmçERI



OzVgGLEHO C�ILKçIUVYXNO�VNbiþ�VYQ�IFVgmgO�K���biEhGvIFCLEHjD\iIFOzb�S
KNýçMD\iIFVYILEHKgQTVg]`VYQWb>GJILKNCFVgmgOfCLO}GJKN\DCUS
OzG3���tQ
ILADEhG�MTVYMlO C}Z[ÿBOçO
	�IFO QTb9Kg\TCfMTCLOzþ�EHKg\WG�ÿ�KgCFX � ��4.��KgQdILADOçMDCFKgjT]ROzýçGfCFO ]hV�IFOzb#IFK�O��[OzS�)
ILEHþgO ] �#GLSUATOzbi\D]HEHQDm5S KgýçMD\iIUV�ILEHKgQWVY]|IFVgGLXiG�KNQdS
KNýçMD\iILOzCFG�ILAWV�IÂAWV�þgO�bDE��[O CFO Q�IfG��iGvIFO ý
VgbiýçEHQDEHGJILCUV�IFKgCUG ZkO}GJMlOzS EHVg]R] �ÕEHQ5IFADO
VYjWGJOzQTS
O�K��6VçGJEHQDmg]HO�jTVYIFSUA�GLSUADO}bi\D]HO C��

� ½�¹�� í	� ¿ n�oU�t���zw�
�pNsv��x}wN��yhxzr��Brv���çq wk�çê2oLsJqz�Uxzu�p�~NsvoLr��Y�LÃNo;�N~N����wN�

n�oF�t���zw�
�pgsv��xzw n�oF�t�Frv��pNsv��x}w êçqz��wå�B�N�zqzw�sJqz�zoU� {�~grtrvoUw�s-n����vq}�g�}q wYsJq �}oU�
ê2oFsJqzÍ�~�oU~No 
Nrvxzw�stÄ�oFwk�2Í�~NoU~�o

svÃ�q s'�;qzw�rvo;�N�ÌrvoU�Fs
Ê¦x}���-svx�x svÃ�oFr
Í�~�oF~�oU�UÑ
Ðé��Ñ �NÑ��krvx}~gsv��w��
Í�~�oF~�oU�-��w
�pioUw�Ö|ä6���������éÑ Ò

�Wx}q}�2��qz��qzwN�U��w��NÑ
��wN��è�o;����w�svoFrtyhqz�Uo}Ñ � o;Í�~��ÌrvoU���Fx}u�u�x}w

�tx yHs�Ç�q rvo��´�g�´svoUu��U�
pgrvxzsvx��Uxz���U�iqzw��
qz�Nu���w����´strJq
sv���}o��t~�pNpixzrts;Ñ

{�xzu�p�~NsJq
sv��x}wkq �
�Brv���

{�xzu�u�x}w2�toLsBx y
pgrvxzsvx��Uxz����qzw��
�tx yHs¦Ç6q rvo
��wNyRrJqz�´strv~N�Fsv~Nrvo�yhx r
u�oFsJq �Ux}u�pN~Nsv��w��gÑ
Ðé��Ñ �NÑ��T����x}�N~��
�lx�xz��×g�Ìs�� �g�J���lqzw���ToU�}��x}w����;���éÑ Ò

{�x}u�pgrvoUÃ�oUwN�t����o��toFs'xzy
yho;q
sv~NrvoU�U����w��U��~k�g��w��
rvoU�tx}~grv�Uo��N���t�Ux
��oFrt��q wk�
��x�q}���kqz��q w��U��w��gÑ

� oU����oU�-x}wç�Fx}u�u�x}w��zrv���
��wgyHrJqz�´strv~N�Fsv~Nrvo�q wk�
�Fx�x}pioFrJq
sv��xzwåxzy
qz�Nu���w����´strJq
sv���}o
�gx}u
q ��wN�UÑ���oUw�oFrJq �����
�tpioUqz×Y��w��N�N~�wNpNrv���Y����oF�}o;�
~N�toFrv�-�;qzwNw�x s-��wN�´sJqz���lx r
�Fx}wNè��}~grvo�qf�zrv���DÑ

�B�toFrB�g�Frv��pgsv� êçq wg~�qz�gÊ´x}�
pN�Rq �UoUu�oUw�s'q wk�
p�q rtsv�Ìsv��x}w���wN�NÑ

�g��u�p������U�Ìs¦��Ñ Ö[x�x r'��x}q}�ç��qz��qzwN�U��w��NÑ
�Y��x
Ç�Í�~�oF~�o�pgrvx}����oUuçÑ

� o;Í�~��ÌrvoU��~N�toFr
��w�svoFrv��oFwYsv��xzwWÑ

Öa��qz�UoUÃNx}���NoLr
�Y�LÃNo;�N~N����wN�

�B�toFrtÄ¯��oF��oU�
��u�p���oUu�oFwYsJq
sv��x}w2x y
u�oFsJqzÍ�~�oU~No}Ñ���x
�tpioU�F�Rq �
��wNyRrJqz�´strv~N�Fsv~Nrvo�xzr
qz�Nu���w����´strJq sv����o
�t~Np�pixzrts-rvo;Í�~N��rvoU�TÑ

�Wx}q}�2��qz��qzwN�U��w��NÑ
[��oFÎg���N�����Ìs���svx��Lrvo;q svo
pioFrtÄ¯~��toFr'q wk�
pioFrtÄéÇ6x rv×g��x}q}�2x
��oFrv��qU�
u�oFsJqz�Fx}u�p�~gsvoFrv�UÑ�{6qzw
�io���q;��oFrvo;��xzw2svx}p�xzy
oFÎg���´sv��wN�
ÐÁÃ�oFsvoLrvx}�}oFw�oUxz~��JÒ
Í�~�oU~NoU�U�gu�oFsJq}Í�~�oF~�oU�U�
q}�gu���wN���´strJq sv����o
�Nxzu
qz��w��U��qzw����zrv���g�UÑ

�Y��w��}��o6Ê¦x}�åq wk�2qz�N�zqzwN�Uo
rvoF�toFrv�}q
sv��x}w��-�;q w�wNxzs
�tp�qzw�uf~��Ìsv��p���o�Í�~NoU~�oU��x r
�gx}u
q ��wN�UÑ���x��t~Np�pixzrts
yHxzr'�Frvxz�t�´Ä¦�gx}u
q ��w
rvoF�tx}~Nrv�Fo��N���t�Ux
��oFrt���goFsv�}Ñ

����� �! �"$#&%(')"$#� �*,+.-�%�/1032&'546�7/5"8'(9� ;:=<.>?"8/10A@
$�GLO CUG|K��ÁILOzQ�ÿ�VYQ�I|IFKÂAWVYCFQDOzGFGaIFADO�S
\Dý�\D]HVYILEHþgO�MWK�ÿ�O C�K��lVYQ�VNb
ADKiS�S
KN]R]HOzS
ILEHKgQ
K��TADEHmgA�)
MWOzC��éKNCLýåVYQWS
OBS KgýçMD\iIFO CUG
�CB �ÁILOzQaZzILADO�MDCFKgjD]HO ý EhG`IFATV�I6OzVNSUA�S
KNýçMD\iILOzC|AWVgG�V�biED�lOzCLOzQ�I



Group HPC

Dept. HPC

HPC Centre 1

HPC Centre 2

Server

Overlay Metacomputer A
Overlay Metacomputer B

����� ¿ � ¿ 
���oFrv��qU�çê2oFsJqz�Uxzu�p�~gsvoFrv�

jTV�IUSUAçGFSUADO}bi\D]HO C}Z�ERQTbDO MlO QTbiOzQ�I���\DO \TOzGzZgVYQTbçbiED�[O CFO Q�I-mgCFKg\DMWG6K��_G��iGJILO ý VgbiýçEHQDEhGvIFCFV�)
ILKgCUG3�  �ÿ�K?X�QTK�ÿ�Q�GLKg]H\iILEHKgQTG�IFKdIFADEHGçMTCLKNjD]ROzý VYCFO��(�&����ERýçMD]HO ýçO Q�IÕV?G��iGJILO ý*)´]ROzþgOz]
ý2O IFV	�N\TO \DO�KgC�� ����biOzMD]HK.�&VçS
KgýçMD\DIFV�IFERKNQTVY]_mNCLEhb �  �VYjD]HO �����

 EHCUGvI}Z_E,��VY]H]�K��'IFADOåEHQTbiEHþ�Ehbi\TVg]-S
KNý2MT\iILOzCFG�VgCLO2\DQTbiOzC
V�GJEHQDmg]HO2mgCFKg\DM9K���G��iGvIFO ý

VgbiýçEHQDEHGJILCUV�IFKgCUG Z�ERIçÿ�Kg\T]HbÀjWO�MlKNGFGJEHjD]HO ��VYQTb�MDCFO-�éO CUVYjT]RO���IFK?S CLO}V�ILO�V?G��iGJILO ý*)´]ROzþgOz]
ý2O IFV	�N\TO \DO � 
 KgC�O
	iVgýçMD]RONZlILADO BÂMlO QTP���
(ERýçMD]HO ýçOzQNIUV�IFERKNQ9K��'ILATOçP6KNCJIUVYjD]HO���VYIFSUA

 �iGvIFO ý �¯P���
 � �1��
��BGL\DMDMlKgCLIFG�������������� �!�#"!�#"%$��&
kERýçEH]HVgC�S VgMTVYjTER]HE�IFERO}G�O-	iEhGvI�ERQæKgILADOzC
ÿBKNCLXk]HKNVgbÂýåVYQTVgmgOzý2OzQ�I|G��iGJILOzýçGzZzGL\TSUA
VNG`P-]hV�I��éKgCFý @BKNý2MT\iILEHQDm#' G�^(
 
 �1�*)��5�!+NKgjTG|VYCFO
GJ\DjTý2ERIJIFOzbdILK�CFKg\iIFERQDm,��\DO \DO}GfILATVYI�bDOzS
EhbiOçÿ�ADEhSUAdO
	kO}S
\iIFERKNQ-��\DOz\DOçGJADKN\D]hb(CFOzS
OzERþNO
ILADO #vKgjTG3�  �ADO5Vgbiþ�VYQ�IUVYmgOçK���VdG��iGJILO ý*)´]ROzþgOz]'VYQTbæG��iGvIFO ý*)tGLSUADO}bi\D]HOzb?ýçO
IUV���\DO \TOÕEHG
ILATVYI�ýçKgCFO�O/.ÕS
EHO Q�I�GFSUADOzbi\T]REHQDmÕbiO}S
EhGJEHKgQTG�S VYQ�jlO
ýåVgbiO � �tQ�O��[OzS
IzZWILADOzCLO�EhG�VÕGLEHQDmg]HO
GLSUADO}bi\D]HO C|ILATVYI�X�QTK�ÿ�G|VgjWKN\iI6Vg]R]�#vKNjTG6ERQ2VY]H]��N\TO \DO}G
�.'�]hGLKTZ�VÂG��iGvIFO ý*)´]ROzþgO ]�ýçO
IUV���\DO \TO
ÿBKN\D]HbaZTMDCFOzGL\DýåVYjD] �gZWjWO2ÿ�O ]H],)tGJ\TMDMWKNCJIFOzb#VgQTb#S
KNQ��éKgCFý IFKÕIFADO�GLOzS \DCLERI&��VYQTb#GLATVYCFEHQDm
MWKN]REhS
EHOzG�EHQ+�éKgCUS
O�ÿ�ERILATERQ�IFADO�VgbDý2EHQDEhGvIFCFVYILEHþgO�biKNýçVgERQ�� ��K�ÿ�O þNO C}Z�E1�6ILADO�S
Kg]H]HOzS;IFERKNQ�K��
S
KgýçMD\DILO CUG�ÿ�ERILAåO
	kO}S
\iIFERKNQ��N\TO \DO}G-GJMWVYQTG6ý�\D]�IFERMT]RO�VNbiýçERQTEHGJILCUV�IFERþNO�bDKgýåVYEHQTGzZYE�IBýçV��
jWOçbiE�.åS \D]RI�VgQTb#EHý2MTCFVNS;ILEhS Vg]aIFK&EHý2MT]ROzý2OzQ�I�GL\TSUAdVåýçO IFV���\DOz\DO��  �ADOçbiEhGLVNbiþ�VYQ�IFVgmgO
K��_V�G��iGJILO ý*)tGLSUATOzbi\D]HOzb�ýçO
IUV���\DO \TO�EHG6IFATV�I'ILADO�]HKiS VY]WG��iGJILO ý VgbiýçEHQDEhGvIFCFVYILKgCUG�ýåV���jlO
CLO*�N\TERCFOzb�IFK�CFO ]HERQ0�N\TEHGLA�GLKgýçOBS KgQ�ILCFKg]NK�þgOzCaILATO EHC1��\DOz\DOzG3�8�5�DILADO�S
OzQ�ILCFOzG�VYCFO']HKkSzV�IFOzb
VYI
biE��[O CFO Q�I`EHQTGJILERIL\iIFERKNQTGzZ ERI�S VgQ�jWO'bDE2.ÕS
\T]�I|ILK�KNjiIFVgERQ�GL\TSUA
VgbiýçEHQDEhGvIFCFVYILEHþgO-S
KNQTS
O}GLGLEHKgQTG3�

kOzS KgQTb_Z|E,��ILADO5þ�VgCLEHKg\WG�G��kGJILOzý�VgbiýçEHQDEHGJILCUV�IFKgCUG
S VgQæjWO>MlO CUGJ\TVNbiOzb?IFK9VNbiKgMiI2V

GJEHQDmg]HO�mNCLEhb(EHQ��éCUVgGJILCF\TS;IF\DCFOgZ[GJ\TSUA9VgG�ef]RKNjD\TG*� �TZ����¦Z[^aOzmgEHKgQ �1���.�¦Z[KgC
@BKgQWbiKgC*� �TZ 
��´Z[V
ý2O IFV	�N\TO \DO-SzVYQ�jWO'ERýçMD]HO ýçO Q�IFOzb�VgGaMTVYCLIaK��iV�S
KNý2MT\iIFVYILEHKgQTVg]YmgCFEHb �
 �ADO-VgbDþ�VgQ�IFVYmNO6K��
S
KgýçMD\DIFV�IFERKNQTVY]lmgCFEhbDG-EhGBILATVYIBIFADO
�çKC�[O C�V2S
KgýçMDCFO ATO QTGLERþNO�GLO
IBK�� �éOzVYIL\DCFOzGzZ�ERQTS ]R\WbiERQTm
CLO}GJKN\DCFS OdbiEhGLS K�þgOzC��NZ']HKNVgb jTVY]hVYQTS ERQTmTZBVgQTb=V�S
KNý2ýçKNQ MD]hV�I��éKNCLý+�(��K�ÿ�O þNO C}Z-E1��ILATO
G��iGJILO ý�VgbiýçEHQDEHGJILCUV�IFKgCUG`AWV�þgO�QDKYI �gO I6GLO
I�\DMçVfmgCFEHbaZzIFADO�\TGLO C�S VgQDQDKgI|IUVYXgO�VNbiþ�VYQ�IFVgmgO
K��`IFADO�mgCFEhb"�éOzVYIL\DCFOzG3� 
 \TCJIFADO CFýçKgCFOgZkÿ�ATV�I�E1��V2\TGLO C�ATVNG�VgS S OzGFGBILK2IvÿBKçG��kGJILOzýåG�ILATVYI
jWOz]RKNQDm2ILKçIvÿ�KçGLO MWVYCUV�ILOfmgCFEhbDG43

'�MDCUVgS
ILEhS Vg]|MDCFKgjT]ROzý ILATVYIfO
	kEhGJIFGÂILKibDV���EhG�IFATV�I�ýåVYQ ��CFOzGLOzVYCUSUADOzCFG�AWV�þgO�VNS S OzGFG
ILK9V(þ�VgCLEHO
I&�?K���bDE��[O CFO Q�I2S KgýçMD\iIFO C2G��iGJILO ýåG
ILATVYI2biK9QDKYIçGJATVgCLOÕV9S
KNý2MT\iIFVYILEHKgQTVg]
mgCFEHb5KgC�VåbDVYIFV2mgCFEhb � 
 EHmg\TCLO"�����(�tQ �¯VgS
IzZDO}VgSUA>K���ILADO�EHQTbiEHþkEHbD\TVY]�G��iGJILO ýåG�ýåV��ÕATV�þNO
V>bDE��[O CFO Q�I
]HKkSzVY]�jTVYIFSUAæGFSUADOzbi\T]ROzC%�éO�� m �HZ BÂMlO QTP���
_Z`^(
 
 Z(
i\DQÈefCLEhb 5'QDmgEHQDO � ���.�����
 �ADO(CFOzGLOzVYCUSUADOzCåý2OzCLOz]1� ATVNGÕVYQ VNS S
KN\DQ�I&KgQ O}VgSUA K���IFADO9G��iGvIFO ýåG
� 
 KNCÕO-	DVYýçMD]HOgZ



� OzGLOzVgCFSUADOzC�' ATVNG�VgSzS
O}GLG�IFK(ADEhG
mNCLKN\DM ' G
G��iGJILOzý>Z�V#biO MWVYCLILýçO Q�IFVg]BG��iGvIFO ý�Z`VYQWbæV
G��iGJILO ý VYI�V�ADERmNA�)´MWOzC��éKNCLýåVYQWS
O�S KgýçMD\iIFERQDmçS
OzQ�ILCFO�� � OzGLOzVgCFSUADOzC�� ATVNGBVNS S
O}GLG'ILK�ADO C
mgCFKg\DM ' G�GLO CFþgOzC�VYQTb �éMlO CFATVYMTG ��V&S
Kg\TMD]RO�K��'biED�lOzCLOzQ�IÂADEHmgA�)´MlO C��éKgCFýçVgQTS
O
S KgýçMD\iIFERQTm
S
O Q�IFCLO}G Z[EHQTS
]H\TbiEHQDm#KgQTO2S O Q�ILCFOçERQÔS
KNý2ýçKNQ9ÿ�ERILA � OzGLOzVgCFSUATO C '�� �´I�ÿ�Kg\D]hbdjlOçEHbDOzVY]
E,�-VY]H]`K��6ILADO�G��iGvIFO ýåG�S Kg\D]hb�jlO
MTVYCLI�K���KNQDO
ýçO
IUVgS
KNýçMD\iILOzC�KgCÂS
KgýçMD\DIFV�IFERKNQTVY]|mgCFEHb �
�B\DIzZ[ILATOçbDE��[O CFO Q�I
G��iGJILOzýçG�ýåV��#jlOåS
KgQ�IFCLKN]R]HOzbdj �(bDE��[O CFO Q�I�mgCFKg\DMWG�ÿ�ADK�ýåV��#QDKgI
CL\DQ&ILADO�GFVYýçO�mNCLEhb&GLK��ÁIvÿ�VYCFO����-O
IzZ � OzGLOzVYCUSUADOzCFG ':VYQWb � ÿ�Kg\D]hbÕGJILEH]R]_]HERXNO�IFK�jlOfVgjD]HO
ILKåO-	iMD]HKgERI�ILADO
VgmgmNCLOzmNV�IFO�MlK�ÿBOzC�K���ILADOzERC�G��iGvIFO ýåG
�

B �WS
KN\DCFGLOgZ}IFADO�\TGJOzC�S VYQ�ýåVYQk\TVY]H] �
GJ\DjTý2ERI #vKgjTG|IFKÂIFADO�biED�lOzCLOzQNI ��\DO \TOzG�V�I�biED�lOzC�)
O Q�I�S
OzQNIFCLO}G
���tQ>ILATO�SzVgGLO�K��|\WGJOzC�)tGLSUATOzbi\D]HOzb�#vKgjTGzZiIFADO
GLSUATOzbi\D]HO CUG�V�I�OzVNSUA,��\DOz\DO�VYCFO
\DQTV�ÿ�VYCFO'K��WILADO�KgILADOzC�#vKNjTG�KgC ��\DO \TOzG3�� �ADOB\WGJOzC�AWVgG�S
KNýçMD]RO ILO�S
KNQNIFCLKN]iVYQTb�CLO}GJMlKgQTGLE1)
jDER]HERI&� �éKgC #vKgj5MD]HVNS
Ozý2OzQ�I�VgQTbÕýçKgQTE�IFKgCFERQDm�� '�]�IFADKg\TmgA5ILADEhG�GvIFCFVYILO m �çEHG�EHQTS
KNQ�þNO QDEHO Q�I}Z
E�I�EhG�VçS
KNý2ýçKNQ>GLE�IF\TV�IFERKNQ �  �ADO�VNbiþ�VYQ�IFVgmgOfEHG�IFATV�I�bDE��[O CFO Q�I�VgbDý2EHQDEhGvIFCFVYILEHþgOfmgCFKg\DMWG
biK(QDKgI
ATV�þgOçIFKdVYmNCLOzO2KNQÈS
KNý2ýçKNQ?MlKg]HEhS
EHOzG��aILATOÕ\TGLO C
ýçO CFO ] �?ATVgG�IFK(ATV�þNOçVgQÈVgS-)
S
Kg\TQNIBKgQåOzVNSUAçýçVNSUADEHQDO��� �ATOÂbiEhGLVNbiþ�VYQ�IFVgmgO�K��_\TGLO C�)tGLSUADO}bi\D]HOzb�#vKgjWG-EhG6ILATVYI'IFADO
�çVYCFO
]HVgjWKN\DC�)´EHQNIFO QTGLEHþgO�VYQTb5ERQTO/.ÕS
EHO Q�I�ÿ�ADOzQ>ERI�S
KNýçOzG�ILKç]HKNVNb&jTVg]HVgQTS
EHQDm � ��4.�5�

'�jWO IJIFO C5GLKg]H\iIFERKNQ�IFATVYQ ýåVYQk\TVg]�EHQNIFO CUVgS
ILEHKgQ ÿ�E�IFA ILADOd]RKiS Vg]�GFSUADOzbi\T]ROzCFGåEhGçIFK
S
CFOzV�IFO5VgQ ��� "!���
	��
��"/��	�� ����� ��� "!��Z�V9\TGLO C�)¦]HO þNO ]BVgmgmNCLOzmNV�IFOåK���EHQTbiEHþkEHbD\TVY]�S
KNýçMD\iI�)
ERQDmÔG��kGJILOzýåG � 
 ERmN\DCFO ����� ' MDCFVNS;IFEHSzVY]�VYQTbÀ\TGFVYjD]HO5K�þNO CF]HV��?ýçO
IUVgS
KNýçMD\iILOzCåS VYQ jlO
S
CFOzV�IFOzb>j �5jT\DER]hbiEHQDm&\TMWKNQ#O-	iEHGJILEHQDmÕQTO
Ivÿ�KgCFX�EHQDmÕVgQTb#GJK��ÁIvÿ�VgCLO�EHQ��éCUVgGJILCF\TS;IF\DCLONZTGL\TSUA
VgG�
iOzS
\TCLO 
kADO ]H] ������� �%�,�
�¦Z 
kOzS \DCFO>@BKgM � ������� �
Z|VgQTb��?KgCF]Hb�� EhbiO��9Ozj ������� �
MDCLKgILKiS
KN]HG3� ��OzSzVY\TGLOçILADO&ERQ��éCUVgGJILCF\TS
IL\DCFOåEHG�VgS S OzGFGJEHjD]HOÕV�I
IFADOÕ\TGLO C�)´]ROzþgO ] �¯KgC
MWVYCLI
K��
V9ÿ�O ]H]1)´GL\DMDMlKgCLILO}b_Z�O-	iEhGvIFERQDmÔEHQ��éCUVgGJILCF\TS;IF\DCLO�� � OzGLOzVYCUSUADOzC '�SzVYQ S
CFOzVYILO�V9MlO CUGLKgQTVg]
BÂþgO CF]hV��5c#O IFVgS KgýçMD\iIFO C '�� 
kEHýçER]hVYCF]1�NZ � OzGLOzVYCUSUADOzC � S VgQdS
CFOzVYILO�V&MWOzCFGLKgQTVg] BÂþNO C�)
]HV��Õc#O IFVNS
KgýçMD\DILO C �fZiÿ�ADEhSUA�S VYQ5K�þgOzCL]hVYMÕÿ�ERILA � O}GJO}VYCUSUADO C ' ' G�ýçO
IUVgS
KNýçMD\iILOzC��éKNC
QDKYI����

����� �! �"$#&%(')"$#� �*,+ � 2�'(9�/�!  �2#" /10�$?9�! /�" > 2�#&*&%
P-]hVgS
OzADKg]hbiOzC�GFSUADOzbi\T]REHQDmÔS
CFOzV�IFOzG2V(\TGLO C�)´]ROzþgO ]�ýçO
IUV���\DO \TO&IFATV�IçERQ�IFO CUVgS;IUG�ÿ�ERILA�ILATO
]RKiS Vg]aGLSUATOzbi\D]HO CUG�VYQWb ��\DOz\DOzG�K��|IFADO�K�þgOzCL]hV��çý2O IFVNS
KgýçMD\DILO C��Dc#KNCLO�biO IFVYEH]hG�VYCFOfMTCLK�)
þ�EhbiO}b#ERQ-
kOzS
ILEHKgQ � ���tQTGJILO}Vgb�K��'VåMD\TGLAdýçKibiO ]¦ZlERQ(ÿ�ATEHSUA"#vKNjTG�VgCLO�ý2K�þNOzb �éCFKgý ILATO
ý2O IFV	�N\TO \DO�IFK�ILADO�]HKiS VY] ��\DOz\DOgZgMD]HVNS
OzADKg]hbiO C-GFSUADO}bi\D]HERQDm�EhG6jTVNGJO}b�KNQåVÂMT\D]R]WýçKkbDO ]DEHQ
ÿ�ADEHSUA #vKgjWG�VYCFOfb ��QWVYýçEHSzVY]H]1�&jWKN\DQTb5ILK2ILATO�]RKiS Vg] ��\DO \DO}G�KgQ�biO ýåVgQTb!�  �ADO�EHQTbiEHþkEHb )
\TVY][]HKkSzVY]_GFSUADOzbi\T]ROzCFG�biK2QDKYI�ATV�þNO�IFK�jlO�V�ÿ�VgCLO�K��`IFADO�\TGJOzC�)´]HO þgOz]TýçO
IUV���\DOz\DO"�éÿ�ADEhSUA
MDCLO}GJOzCLþNOzG�Vg]R]|K��6ILATO�]HKkSzVY]�GLSUADO}bi\D]HO C*' G�MWKN]REhS
EHOzG ��jlOzSzVY\TGLO
KgQT]1�>ILATO�MD]hVgS O ADKN]HbiOzC('!��)/$
ATV�þgOBILK�S
KNýçý�\DQDEhS VYILO�ÿ�ERILA2ILADO�\WGJOzC�)´]ROzþgOz]�ýçO IFV���\DOz\DO���IFADO*���+�,	�� $-�,. ",/ �0� "/�fbiKkOzG6QDKgI
ERQ�ILOzCFVNS;I�ÿ�ERILA>ILADO�ýçO IFV���\DOz\DO��

P-]hVgS
OzADKg]hbiOzC�GFSUADOzbD\D]REHQDmfATVgG|IFADCLOzO�ýçVgERQ2Vgbiþ�VgQNIUVYmNOzG3� 
 EHCFGJIzZ�IFADO�\TGJOzC�)´]HO þgOz]NýçO IFV.)
�N\TO \DO9EHG5jD\DEH]�I>\TGLERQDm�KgQD] � GvIUVYQTbDVgCFb GLK��ÁIvÿ�VYCFO#KgC5ÿBOz]R]1)tGJ\DMTMWKNCJIFOzb EHQ��éCFVNGvIFCL\WS;IL\TCLO �

kK��ÁIvÿ�VYCFO�G��iGJILOzýçG-ILATVYIBCFO ��\DEHCLO�V
]RKgI'K��aQDOzÿ bDVYOzý2KNQTGzZNVYMTMD]REhS VYILEHKgQTGzZNS KgQ01Wmg\DCUV�IFERKNQaZ
VYQTb�VgbDý2EHQDEhGvIFCFVYILEHKgQ#VYCFO�]HOzGFG�]REHXgOz]1�&ILKåjlO�VgbDKgMiIFOzb#VYQWb>GL\DMDMlKgCLILO}b>j ��Vçÿ�EhbiO�S
KNý*)
ý�\DQDERI&��� BÂ\TCfG��iGvIFO ý�EhGÂ]hV��gOzCLO}b#KgQdILKNMdK���O-	iEhGvIFERQDm�GLOzS
\TCLO�QDO
Ivÿ�KgCFX�ERQ��éCUVgGJILCF\TS
IL\DCFO
�éE � O �RZ 
kOzS \DCLO 
kADO ]H] ��VYQTb�O
	iEHGJILEHQDmÕjTVYIFSUA#GFSUADOzbi\T]ROzC�G��iGJILOzýçG �éE � O �RZWÿBO�\TGJO BÂMlO QWP���

�,�.
��_VYQTb,
k\DQ>efCFEhb 5-QDmNERQTO � ���.����� 
kO}S
KNQTb_Z�MD]HVNS
OzADKg]hbiO C�GFSUADOzbi\T]REHQDm�bDK�O}G'QTKYI�CLO*�N\TERCFO
GJ\DMlO CF\TGLO C-MTCLEHþkER]HO mNOzG�KNC'GJMlOzS EHVg]TVgbDý2EHQDEhGvIFCFVYILEHþgO�GL\DMDMlKgCLI3�32�ED�lOzCLOzQ�I'\TGLO CUG-S VgQÕS
CFOzV�IFO



MDCLEHþ�V�IFOfýçO IFV���\DOz\DOzG�ILATVYI�S VYQ>]HKNVgb5jTVg]HVgQTS
O�VgS CLK�GLG�biED�[O CFO Q�I�G��iGJILOzýçG3�  �ADEHCFbaZD\TGLO C�)
]ROzþgO ]|ýçO
IFV	��\DO \DO}G�ATV�þNO�GLERýçEH]HVgC�]RK�Vgb�jTVg]HVgQTS
EHQDmÕjlO QTO 1DIUG�IFK&G��iGJILOzý )´]HO þgOz]`ýçO
IUV���\DO
)
\DOzGzZ�O-	DS
OzMiI�ILATVYI6MT]HVNS
O ATKg]hbiO C6GLSUATOzbi\D]HEHQDmÂÿ�KgCFXiG|VNS
CFKNGFG`ATO
ILOzCLKNmgOzQDO KN\TG`G��iGvIFO ýåG�O þgOzQ
E,�|ILADO�biED�lOzCLOzQ�I�VNbiýçERQTEHGJILCUV�IFKgCUGBbiKçQDKgI�AWV�þgO�S
KgýçýçKgQ>GLSUATOzbi\D]HEHQDm�EHQ��éCUVgGJILCF\TS;IF\DCFOÂKNC
MWKN]REhS
EHOzG3� �tQÈILADO�VYjTGLO QWS
OÕK���VdG��kGJILOzý*)¦]HO þNO ]'ýçO IFV���\DOz\DOÕKNC2V(S KgýçMD\iIUV�IFERKNQTVY]�mgCFEHbaZ
ÿ�ADEHSUA#EhG�GJILEH]R]`ILADO�S
KgýçýçKgQ#SzVgGLOgZDMD]hVgS O ADKN]HbDO C�GFSUADOzbi\T]REHQDmÕS VgQ#GvIFER]H]`jlO
\TGLOzb5ILK&]RK�Vgb
jTVY]hVYQTS O #vKgjTG�VNS
CFKNGFGBý�\D]RILEHMD]RO ��\DOz\DOzG3�

����� �  ;*�"�03#��.>?"8#& ;* @
�tQÈKg\DC�MDCFO þkERKN\TG�ÿ�KgCFX � ��4��¦Z|ÿBO5biOzGFS
CFERjlOzbæVdMDCFKYILKgI&�kMWOåEHýçMD]ROzýçO Q�IFVYILEHKgQÈK���MD]HVNS
O
)
ADKg]hbiO C�GFSUADOzbi\T]REHQDmçVYQTbÕV2GLO
I�K��`O
	kMlO CFEHý2OzQ�IFG3�  �AWV�IBÿ�VgG�V�MDCLKkK�� )¦K�� )´S KgQTS O MiIBG��iGvIFO ý
VYQTb O ýçMDEHCFEHSzVY]�Ozþ�EhbiOzQTS
O+�éKNCåILADOdO/.ÕS VNS-�ÀK��fMT]HVNS
O ATKg]hbiO CÕGFSUADOzbD\D]REHQDm��  �ADEhGåMTVYMlO C
O-	kILOzQTbDG
KN\DC
MDCFO þkEHKg\TG�ÿ�KgCFX9VgQTbÔS
KNQNIFCLEHjD\iIFOzG�IFK#ILATOÕMDCUVgS;IFEHSzVY]-VNGJMlOzS
IFG
K���S KgýçMD\�)
IFV�IFERKNQTVY]|mgCFEHbTG�VYQWb#ýçO
IFVNS
KNý2MT\iILEHQDmÕj �#biO
IUVYEH]REHQDm&VÕQDO ÿ EHýçMD]ROzýçO Q�IFVYILEHKgQ(K��-MD]HVNS
O
)
ADKg]hbiO C�GFSUADO}bi\D]HERQDm2IFATV�I*�

�����  �0	� @ '(9�03 �@8@ "�! 03/1/*" #�
,/503/�*�" ' " : #&* #&@$"�03')"$#&%�/ "  �: ' #&* @���*  ;* /  �
�� ! #�9+!
')03/ < '(08"= �
 "�! / @$'(: / @$4 @�"8/�:�� 2�/5%;/�2*% 03# "  �0 : /1"$'(95 �: < > "$/10�� �9O>\TGLO
G��iGJILOzýçG�]HKiS VYILOzb�EHQ:KN\DC#biO MWVYCLILýçO Q�IzZ�VYI#ILADO $�QDERþNO CUGJERI&� K��*'�]HjlO CLIFV ' G�ADEHmgA�)
MWOzC��éKNCLýåVgQTS
O�S
KNýçMD\iILEHQDmåS
OzQ�ILCFOgZDVYQWb>VYI�ILADO�$�QDERþNO CUGJERI&�ÕK���@�VY]HmNVgC�� �

�����  �0	� @�� #&"�! " #�
 /103/�*�" 2& 95'(2�� '("$9�! @89�! /�" > 2�/506@�4 @$"$/�: @5� BÂ\TC2MTCLOzþ�EHKg\WG
O-	iMlO CFERýçO Q�IUGÂ\WGJO}b#KgQD] �#P���
 � 
 KNC�IFADO 1TCFGJI�IFERýçONZ_ÿBO2GJADK�ÿ ATK�ÿ ILADO�
k\DQÔefCLEhb
5-QDmNERQTO�SzVYQ>ERQ�IFO CFKgMlO CUV�ILO�ÿ�ERILA�Kg\TC�\TGJOzC�)´]HO þgOz][ý2O IFV	�N\TO \DO�VgG�O}VgGLER] �&VNG�P���
 �

� � � '(* > @8/�'(* $���� " ')"$'��.'(@8/ ZDERQWGvIFOzVgb>K���V��WV�I 1T]HOgZDILKçýåVYEHQNIUVYEHQ&IFADO
GJIFV�IFO�K��
ILADOB\TGLO C�)¦]HO þNO ]YýçO
IUV���\DOz\DO��� �ADO'KNCLEHmgEHQTVg]��WV�I 1T]RO�VYMDMTCLK�VgSUA�EHG�GJILEH]R]kGJ\TMDMWKNCJIFOzb�VgQTb
\TGLOzb#ÿ�ADOzQdVYMTMDCLKNMDCFEHVYILO��  �ADO 
��f^!)´jTVgGLOzb�KNMiILEHKgQ(VNbDbDG�ILADO�jWOzQDO 1DIUGfK��'GLKgMDADEhG�)
ILEhS VYILOzbdS
KgQWS
\DCFCLOzQTS-�>S
KNQNIFCLKN]|VgQTb+�¯VY\T]�IÂILKg]HO CUVYQWS
O�� �9O�ATV�þgO�VY]hGJKåEHýçMD]ROzýçO Q�ILO}b
@$> < <  0A"�
  0 @�< /�95# 
 4 #&*&%�'(*&"=: '(#&*�"8'(#&* #&*&%!�  �0	��". #� " /1< /�* " /�* 95#&/�@$� /%�
"&� /�/1*�'8 �� @ �� �ADO CFO-�éKNCLONZ�VgG6ÿ�ERILAåVÂbTV�IFV(�TK�ÿÀýçKibiOz]�ZYVg]R]�#vKNjTG6K��[VÂ]hVYCFmgOzC�S KgýçMD\�)
IFVYILEHKgQ�S VYQ5jWO�GL\DjDýçE�ILILO}b&IFK�IFADO�G��iGJILOzý>ZkjD\DI #vKNjTG�ÿ�EH]R][KgQT]1�åjlO�O-	iOzS \iILO}b&ÿ�ADOzQ
ILADOzERC�MDCLO}biOzS OzGFGJKNC�#vKNjTG�ATV�þNOÂjlO OzQ#S
KgýçMD]HO
IFOzb!�

/ �*) * 9�2&>&" /1@ "?4 * '(: #�96:  �* # "8 03#&*&% '(*&" "�! 03 "$"$2&#�* %7 �
�<.2&' 9�/�!  ;2 " /103@�� �?O
biO ýçKNQTGvIFCFVYILOÔVÀGLERýçMD]HOÔjD\iI#O��[OzS
ILEHþgOÔG��iGJILOzý �éKgC#S
KNQNIFCLKN]R]HEHQDmæILATO?Qk\Dý�jWOzC�K��
MD]hVgS
OzADKg]hbiOzCFG�EHQæOzVNSUAæ]RKiSzVY]���\DOz\DO��&� ADO QÔIFADO&]HKiS Vg]BG��kGJILOzý EhG
]HEHmgA�IL] �9]HKNVNbiOzbaZ
ýçKgCFO2MT]HVNS
O ATKg]hbiO CUG�VYCFOçS CLO}V�IFOzb(EHQÔKgCUbiO CfIFK#ýçV�	iERýçE,+ O2ILADOçIFADCFKg\DmNADMD\iI�K���ILATO
ýçO
IFV	��\DO \DO �0� ADO Q5ILATOf]HKiS Vg][G��iGvIFO ý EhG�ADO}V�þ�EH] �2]HKNVNbiOzbaZ �éO ÿ�O C�MD]hVgS
OzADKg]hbiOzCFG�VYCFO
\TGLOzb>jWO}S Vg\TGJOfIFADO CFO�EHG�QTK2jlO QTO 1DI�EHQ>ATV�þkERQDmçýçKgCFO�MD]hVgS
OzADKg]hbiOzCFG3�

- .0/21�û4365�ø7/Jù83`÷:9

� ��� ; ! /<�  ;* 95/5< "
' MD]hVgS O ADKN]HbiOzC�S VgQ#jWO2biO 1WQDOzb(VNG�Vå\TQDE�IfK��-MlKYIFO Q�ILEhVY]|ÿBKNCLX � 
 KgCfVYQ(VgS
IL\TVg]`\DQTE�IfK��
ÿBKNCLX+�éE � O �RZDV #vKgj��
ZkE�I�EHG�MlKNGFGJEHjD]HO �éKNC�VgQ �çMD]hVgS O ADKN]HbDO C}ZNÿ�ERILADEHQ5V�mgCFKg\TMåK��`MD]hVgS O ADKN]Hb�)
O CUG Z_IFKdVgS
IL\TVg]R] �9S KgýçMD]HO
IFOçILADOÕÿ�KgCFX � 
 KNC�O-	DVgý2MT]RONZaERQ 
 EHmg\DCFO6�iZ|GJE1	9MD]hVgS O ADKN]HbDO CUG



Queue 3

PH2 PH3PH1

Queue 1

PH6

Queue 1 Queue 2

PH4 PH5

Command−line
Server

Queue 1 Queue 2

Computer 1 Computer 2 Computer n

Secure
Shell

Command Contents of metaqueue

Front of the queue

lines

����� ¿��T¿ Öa�Rq �UoUÃNx}���NoFr��Y�g�´svoUu �'rv�JÃ��ÌsvoU�Fsv~grvo

�éE � O �RZ_P � ��ILK>P ��� ��AWV�þgO
jlO OzQ9GL\DjDýçE�ILILO}b#ILK>GJE1	(biED�lOzCLOzQNI ��\DO \DO}G�KNQ#ILATCLOzO�biED�lOzC�)
O Q�I�S KgýçMD\iIFO C�G��iGJILOzýçG3�!'�Q ��KgQDO2K���IFADOçMD]hVgS
OzADKg]hbiOzCFG�EHGfS VgMTVYjD]HO�K��'O-	iO}S
\iIFERQDm5ILATO
QDO-	kI #vKNjÕERQçIFADO�ýçO IFV���\DOz\DO��  �ADO�CF\DQ�)¦ILEHýçO�jDEHQTbiEHQDm
K��[MT]HVNS
O ATKg]hbiO C�IFK(#vKgj&KkSzS
\DCUG-VYI
MD]HVNS
OzADKg]hbiO C "�� ",�!����� ���>ILEHý2O"�¯QDKYI�MD]hVgS O ADKN]HbiOzC $%� )-��� $ $%� � ��IFERýçO��'\TQTbiO C�IFADO�S
KgQ�IFCLKN]
K��-VåS
KNý2ýåVgQTb )´]REHQDO
GLO CFþgO C���biEhGLS \TGLGLOzb�EHQ 
kO}S;ILEHKgQ � � � ��� �?O
MDCFK�þkEHbDO�ILADO
EHýçMD]HO ýçO Q�)
IFV�IFERKNQ bDO
IFVgER]hGåEHQ 
kOzS
ILEHKgQ �DZ-jD\DI"�éKgCåQDK�ÿ�Z�KNQDO#S VYQ�ILATERQDX�K���V?MD]HVNS
OzADKg]hbiO CåVNGåV
GJMlOzS EHVg]R] � )´S CFV��ÁILOzb #vKgjåGL\DjDýçERIJILO}b2ILK�IFADO�]HKkSzVY]ijTVYIFSUAåGFSUADOzbi\T]ROzC3�� �ATO�MD]HVNS
OzADKg]hbiO C #vKNj
biKkOzG � ����ATV�þgO�VYQ �&GLMWO}S
EhVY]_MDCFEHþ�EH]HO mgO}G
�

 �ADO*1TCUGvIfMD]hVgS
OzADKg]hbiOzC�ILK&CLO*�N\TOzGJIfVåQDOzÿ \DQDERIfK���ÿBKNCLX>EHG�mgEHþgOzQ#ILADO�QDO-	kI #vKgj(EHQ
ILADO�ýçO
IUV���\DO \TOgZ�ÿ�ADEhSUA�ýçEHQDEHý2E,+ O}G�ILADO�ýçOzVgQ�CFOzGLMlKgQTGLO-IFERýçO �éKgC�IFATV�I #vKgj��� �ADO�MD]HVNS
O
)
ADKg]hbiO C��LMD\D]H]HG��
IFADO #vKgj>KgQ�ILK�ILATO�]RKiS Vg]_S
KgýçMD\DILO C�G��iGvIFO ý+�)�tmgQDKNCLEHQDm �¯VY\D]RI�)¦ILKN]ROzCFVgQTS
ONZ
ILADOåGFVYýçO #vKNj9EhGfQDO þNO C�mgEHþgOzQ(IFK>ýçKNCLO�ILATVgQ9KNQDO�MT]HVNS
O ATKg]hbiO C}Z_VYQTb9ý�\D]RILEHMD]HOçMD]HVNS
O
)
ADKg]hbiO CUG�SzVYQÈCFO ��\DO}GvI�ERQTbDERþkEhbi\TVY] #vKNjTG��éCFKgý%VdGLEHQDmg]HO&ýçO
IUV���\DOz\DO5S KgQ�IFVgERQDEHQDm(ýåVgQ �
#vKgjTG3�.�5��ILADOzCLO>VYCFO&QDK6#vKgjTG2EHQÈIFADO5ýçO IFV���\DOz\DO>ÿ�ADO QæIFADO�MD]hVgS
OzADKg]hbiOzC�jlO mgEHQTG2O-	iO
)
S
\iIFERKNQaZ_E�I�S VgQdOzE�IFADO C�O
	kERIfILADOç]HKkSzVY] ��\DO \TO�KNCfERI
S VgQdCFO-)tGJ\DjTý2ERI�E�IUGJOz],�BILK5ILADOåGFVYýçO
�N\TO \DO � �tQ��éKgCFýåVY]H]1�NZ[E,��ILADOzCLOåEhG�QDK�ÿ�KgCFX�ILK#mgEHþgO�ILK(V>MD]hVgS O ADKN]HbDO C�ÿ�ADO QÔERI
CLO}VgSUADO}G
ILADO �éCFKgQ�I-K��WILADO ��\DOz\DOgZYILADO�MD]hVgS O ADKN]HbDO C-S VgQ�mNK�jTVgSUX�IFK�ILADO�OzQTb2K��WILADO�]HEHQDO�ÿ�E�IFADKg\DI



S
KgQWGJ\DýçEHQDm�V
GLEHmgQDE
1WS VgQ�I'VYýçKg\DQ�I'K��aýåVgSUADEHQDO�CFOzGLKg\DCUS
O}G
�5B�IFADO CBMDCUVgS;IFEHSzVY]TVNGJMlOzS
IFG'K��
MD]HVNS
OzADKg]hbiO C�ýåVYQWVYmgOzýçO Q�I�VYCFO�bDEHGFS
\TGFGLOzb5ERQ 
kO}S;ILEHKgQ+� �

'�]H]�MD]hVgS
OzADKg]hbiOzCFG2IFATV�I5VgCLO(GL\DjDýçERIJIFOzb ILKÈVgQ ��G��kGJILOzý VgCLO#biKNQDOdGLK?KNQ jWOzATVY]1�
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