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ÚXKMTXH¶LXP,U?hi_`f@EXa�EXÚXÚ�F`L�Ú�EV_IL TX×�N�hiò~_`L	L�agEGaq_`L�aDacEXN�B�Ê3fDL�QµÍ4ÌcÎWÏóNIO�fDL�bDJDKihMaDÚ=O	L	aq_`L�F
_tjqÖchMO�EGKMKij>FIL�O	L	hMîXLnNwTVî�L	F�ôGð�ð�JZN�L�F?F`Lnõ�JcL�N�_INW×ØTXF�E¬N`hiacÚXKMLªbcE�jXB
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_tjqÖchMO�EGKMKij�Lnõ�JZEGK_`T _`fDL¬î~h·N�hMHDhMKihi_tj�U?hMacb]TVU�N�P¶KML�E�î~hMaDÚ�KMhi_�_`KMLÜN`O�fcL�b]JDKMhMaDÚ�úZL5ò]hiHchiKMhz_tj�B¢û�a
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EGacEXKij]N`hMN � FIEXacb]T�Û N`EXÛ¬ÖDKihMaDÚZP,KiT]O�EGK�N`L�EXFIO�føJDacb]L�F E N�fchz×ã_�acL	hMÚXf~HZT�F`fcTqT]b¢PwEGacbø_`fcL
� á	æcäãà��Vå�ÚXL	acL5_`h·O�EXKiÚ�TXFIhz_IfDÛ�Bc\^L�_IfDL	aÓO	TXacO	KiJZb]L�H~j�HDFIhiL	úcjñbDhMNIO5JcNIN`hiaDÚ�TXJDFªb]L�O	hMN`hMTXa
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FIEXacb]TXÛ N`EXÛ¬ÖDKihMaDÚ>EXacb�KiT]O�EGK9N`L�EXFIO�f�TXa�LnEXO�f�Q�ÍûtÊ³ÖDFITXHDKML	Û�PDU?hi_`f"E¬KihMÛ¬hz_�TG×  ð�ðXð
L	îVEGKMJcEV_IhiT�acN4Ö¶L	FwF`JDa9B�ÍDT�F,L�E�O�f>EGKMÚXT�F`hi_`fDÛ�PGUWL?Ö¶L	F`×ØTXFIÛ'LnbÜE�_`TX_IEGKZTG×Z�XðªhMacb]L�ÖZL�acb]L�a�_
F`JDaZNµT�a�L�E�O�fÓÖDFITXHcKiL�ÛñB°Ê3fDL'F`LnN�JcKz_�N�EXF`L'N�JcÛ'ÛÜEXF`hMÿ	Lnb�hia^Ê.EXHDKML ï�B¶û�aZO5KMJcb]L�bÓhia"_`fcL
_IEGHcKiL+EGFIL�_IfDLªF`LnN�JcKz_�NwT�H]_IEXhiacL�b>H~j ÌDO�fcEGK·O�Ñ¬JcN�hMaDÚ�	�hiò~Lnb�û�aq_IL	ÚXL�FW[�F`T�ÚXF�EGÛ¬Û¬hiacÚ � �� B
Q�N?ÖDFIL	î~hMTXJcN`KMjÜF`L�ÖZT�F�_IL�b¢P � á	æcäãà��VåWjqhML	K·bDN3_IfDL+H¶L�N�_�TVîXL	F�EGKMK¶ÖZL�F�×ØT�F`ÛÜEGaZO5LXB
Ê9TøL5ò]ÖDKMTXhi_�_`fcL^b]h �°L	FIL	acO	L�Nñhia³N`O�fcL�b]JDKMhMaDÚøN`KME�O�ÑüEXacb@a~JDÛeHZL�F TX×eEGKi_`L�F`aZEV_`hMîXLnN

HZL	_tUwL�L	a KiTVU EGacb^fDhMÚXf]Ù�EGKi_`hi_`JZb]L¬F`Lnõ�JcL�N�_IN�P¢UwLÜb]LnN�hMÚXaDLnb"E�N`hiÛ¬ÖDKMLÜÚXFIL	Lnb]j�fDL�JDF`h·N�_`h·O
ÒØU?fDh·O�f�UWLeO	EXKiK9_`fDL �`N`ÖDKMhz_�fDL	JcF`h·Nt_IhMO���ÕW_IfcEV_µöcF�Nt_ªN`O�fDLnb]JDKML�N�EGKMKÐ_IfDLeKMTVU3Ù�EGKi_`hi_`Jcb]L�F`L	Ù
õ�JcL�N�_INñÒØhMaù_IfDL T�FIbDL	F�Ú�hiî�L	a=H~j _IfDL Ö¶L	FIÛ�JD_IEV_IhiT�aZÕ�P×ØT�KiKMTVUwLnb H~j _`fDLñfDhMÚXf]Ù�EGKi_`hi_`JcbDL
F`Lnõ�JcL�N�_IN�B4\"L�N`fDTVU _IfcEV_ � Òtï�Õe×ØTXFÜÛ¬TXFILñ_`fcEXa  ð�� TX×µ_IfDL�HZLnNt_>Ñ~aDTVU?a�NIO�fDL�b]JcKiLnN
×ØTXJDacb"H~j � á5æZäãà��Gå�P¢_`fcL¬N`ÖDKMhz_�fcL	JDFIhMN�_`h·O¬b]T~L�N�aDTX_ªhMacO	F`LnEXN`L�_IfDLÜa~JDÛ�H¶L	FªTG×3O5T�a]úch·O�_IN
hia^_`fcL>N`O�fDLnb]JDKMLXP9EXacbüÒ>�XÕµ_IfDL>N`ÖDKihi_�fDL�JDF`h·N�_`h·O'_tjqÖchMO�EGKMKij�ÖcF`T]b]JcO	L�NªÚ�TqT]büÒÔEXacb^TG×ã_`L�a
HZLnNt_`ÙìÑ~aDTVU?aZÕWNIO�fDL�bDJDKiLnN	B
\"L�f~j~Ö¶TG_`fcL�N`hiÿ�L�bñ_`fZEV_ � á	æcäãà��Vå3ÛÜE�j H¶L�KML�EGFIaDhMaDÚ¬_`T N`O�fDLnb]JDKMLª_`fDLeKiTVU3Ù�EGKi_`hi_`JZb]L

F`Lnõ�JcL�N�_IN HZL	×ØTXFILÓ_IfDL"fchiÚ�f]Ù�EXKz_Ihz_IJcb]L^F`LnõqJDL�N�_IN�PwKML�E�b]hMaDÚù_IT=_IfDL Nt_IF`T�aDÚùTVî�L	F�EGKMK�ÖZL�F�Ù
×ØTXFIÛ¬EXacO5L�BÐû�×3_`FIJDLXP9_`fDL�L	îVEGKMJcEV_IhiT�a TG×?fDhMÚXf]Ù�õqJcEGKMhz_tj^N`O�fcL�b]JDKML�N�N�fDT�JDK·b¢PÐTXa=E�î�L	F�EGÚ�LXP
F`L�Û¬EXhia'JDacO�fZEGaDÚ�L�beU?fDL	a'_`fcL�N�ÖDKMhi_,fDL	JDFIh·Nt_IhMOWh·N4EGÖDÖDKMhML�b¢BXÊ.T�_`LnNt_4_IfDhMN,fqj~Ö¶TG_IfDL�N`hMN�PVUWL
FIEXa=ï�ð�ðXð¬_IF`h·EGK·N�TX× � á5æZäãà��Gå�TXa�LnEXO�fÓQµÍûtÊ®ÖDFITXHDKML	Û�B°Ê3fDLeFIL�N`JDKi_IN�EGFILeN`JDÛ¬ÛÜEGFIhiÿ�L�b
hia�ÊEGHcKiL��]B~Ê3fDLµN`L�O	TXacb>O	TXKMJDÛ¬aÓÒØK·EGH¶L	KML�b��`Ê.TG_IEXKZÏ�JDÛ�H¶L	F3TG×9CWLnNt_&%ªaDTVU?a>ÍDT�JDacbU�qÕ
F`LnO5TXF�bDN�_`fDL¬a~JDÛeHZL�F�TX×WNIO�fDL�bDJDKiLnN¬ÒØTXJD_ªTX×�ï�ð�ðXðqÕ�U?hi_`f EGa"L	îVEGKMJcEV_IhiT�aÓLnõ�JZEGK_`Tñ_`fcL
HZLnNt_+×ØT�JDacb^H~j � á5æZäãà��Gå�hMa EGa~j�FIJDaÐBÐ\^L¬_`fDL�a EGÖDÖDKMhML�b"_`fDL>N`ÖDKMhz_�fcL	JDFIhMN�_`h·Oe_`T�LnEXO�f
N�JcO�fÜNIO�fDL�bDJDKiL�BGÊ3fDL�NIO�fDL�b]JcKiLnN4F`LnN�JcKz_IhiaDÚ�×ØFITXÛ _`fDL�N`ÖDKMhz_,fDL�JDFIhMN�_`h·OW×ÔEGKMKDhMa�_ITª_`fDFIL	L�O�EV_`Ù
L	ÚXT�F`hML�N�B�ÍhMFIN�_�Pn_IfDLWO	TXa]úZhMO5_IN�EGFIL,h·b]L	aq_`h·O	EXKq_`Tµ_`fDTqN�L�×ØTXJDacb�H~j � á	æcäãà��Vå��n_IfDL3aqJcÛ�H¶L	FTG×
N`O�fDLnb]JDKML�Nwhia�_`fDh·N?O	EG_`L�ÚXTXFIj'hMNwÚXhMîXL�a>hia _`fcL�_IfDhiF�b�O	TXKMJDÛ¬a"Ò �IÌ]EXÛ'L�R,îVEGKMJcEG_`hMTXa Ì]EXÛ¬L
ÎwTXa]úch·O�_�N �qÕ�B�Ì~L�O	TXacb¢P._`fcL�L	îVEXKiJcEG_`hMTXa h·N+_IfDL NIEGÛ¬L�HcJ]_�_IfDL O	TXa]úch·O�_�N�EXF`L�bDh �°L	FIL	aq_ �
_`fDL¬a~JDÛ�H¶L	FªTX×wN`O�fcL�b]JDKML�N�hMa�_IfDhMN+O�EV_IL	ÚXT�F`jñh·NµÚ�hiî�L	a"hia^O5TXKMJDÛ¬a.��Ì]EGÛ¬L¬R,îVEGKMJcEG_`hMTXa
d�h �¶L�F`L�aq_�ÎwT�a]úch·O�_�N �cBÐÊ3fDhiF�b¢P°_IfDL¬L	îVEGKMJcEV_IhiT�aÓh·N+b]h �¶L�F`L�a�_ �°_`fDL¬K·EXN�_�O5TXKMJDÛ¬a^F`L�ÖZT�F�_�N
_`fDLÜa~JDÛeHZL�F�TG×3N`O�fDLnb]JDKML�NªhMa^_`fDh·N�O	EG_`L�ÚXTXFIjXB¢CWjÓN`L	ÖcEXFIEG_`hMaDÚ _`fDLÜFIL�õqJDLnNt_�N�×ØF`T�Û _`fcL
N`O�fDLnb]JDKML�N+ÖcF`T]b]JcO	L�b^H~j � á	æcäãà��Våªhiaq_IT�KiTVU%EGacb fchiÚ�f]Ù�EXKz_Ihz_IJcb]LÜFIL�õqJDLnNt_�N	P¢_IfDLÜL	îVEXKiJ]Ù
EV_`hMTXa TX×3Û¬T�F`L¬_IfcEGa  ð�� TX×W_IfDL�NIO�fDL�bDJDKiLnN+FIL	ÛÜEGhMacN+JDaZO�fcEGaDÚ�L�b¢B.Ê3fDL>a~JDÛ�H¶L	F�N+hMa



� ¥� ������D§D¨ �qsws��Ds�xIr,l	¢}�o�oq���Xy�{q©µrt��sW��o��zy�r,��s�p�uty���rty�xW�,�qsI{es���}���pq}	rty�{q©µ«]s���r,±G{ql��,{e��x��qs��X´
p���s��,o�utlG��p�x�s���«G� �
	�� ������

|?}�� ¨ l	r�}��¶¯wpqmµ«]sIu4l� v�}�m+s��9��}���p~}5rty�ln{ v�}	m+s �9��}���pq}	rty�ln{ � l�ut��s
� s���r��?{ql��,{ � l�pq{q� v�}	m+s�kln{��~y�xIrt� |3y	�DsIuts�{Vrwkln{��~y�xIrt� �Ð�n}	��p~}	rty�l�{

� $���� �n� �"#	� !
� � �n�n� #��� � �� �  n�
� !�!$ �n�n� �$� � �� 
$ !��"# #	�n� ��� � � $
� �� �� ���n� � � ���
 !� "# � $�� ��  n�
# � �n�n� �	�n� $���� $

Genitor Genitor−S LS LS−S RS RS−S
94

95

96

97

98

99

100

P
er

ce
nt

ag
e 

of
 R

eq
ue

st
s 

S
ch

ed
ul

ed

Genitor Genitor−S LS LS−S RS RS−S
0

50

100

150

200

250

300

350

C
P

U
 ti

m
e


��� § �~§ ����©nl�uty�rt��m o]s`u�·l�utm�}	{qx�s3Ml�u,rt�qsW��s���s�{Ü� � � ¨ «]s�{�x`��m�}	ut±+oXutln«q��s�m+�

_`fDL'KME�Nt_ªO5T�KiJDÛ¬a�TX×,_`fcL�_�EGHDKMLeEXKMN`T�U3EGFIa�_`fcEG_�U?fcL	a�JcN`hMaDÚ>_IfDL'N`ÖDKMhz_ªfDL�JDF`h·N�_`h·O�TXacKij
EÓN`JDHcN`ÖcEXO	L�TG×?_IfDLñÖZL�F`ÛeJ]_IEG_`hMTXacN�hMN'O5T�acN�h·b]L�F`Lnb@Òã_IfDL Ö¶L	FIÛ�JD_IEV_IhiT�acN�_`fcEG_'EGFIL�N`L	Ö]Ù
EGF�EV_`Lnb�hMaq_`T�KiTVU EGacb"fDhMÚXf]Ù�EGKi_`hi_`JcbDL'FIL�õqJDLnNt_�NIÕ �°_`fDh·N+N`JDHcN`ÖcEXO	L'b]T~LnNªaDTG_�O5T�aq_IEGhMa"EXKiK
_`fDL�H¶L�N�_�Ù�Ñ~aDTVU?aÜN�T�KiJD_`hMTXacN�PXEGaZb¢PXhMa¬×ÔEXO5_�PG×ØT�F�b]h �¶L�F`L�aq_�hiaZNt_�EGacO	L�N,TX×Z_IfDL�ÖDFITXHcKiL�Û _IfDhMN
N�JDHZN�ÖcE�O5L+O5T�JDK·b�H¶L�N�JcHZT�Ö]_`hMÛÜEGKìB

�µJDFeN`L�O	TXacb f~j~Ö¶TG_`fcL�N`hMN�hMN�_`fcEG_'JZN�hMaDÚ�_IfDL N`ÖDKMhz_¬fDL�JDF`h·N�_`h·O>FIL�N`JDKz_�N�hMaøN`TXKMJ]_`hMTXaZN
U?hz_IføEÓN`ÛÜEGKMK3aqJcÛ�H¶L	F'TG×µO	TXa]úch·O�_�N	B�ÍhiÚ�JDFILÓï�ÖcF`LnN�L�a�_�NeE"N�JcÛ'ÛÜEXF`j TG×�_`fDLñF`LnN�JcKz_�N
TXH]_�EGhMaDL�bñU?fDL�añJZN�hMaDÚ'_`fDL � á	æcäãà��Vå�P¶AÐT]O	EXK9Ì~L�EXFIO�f�EGacbñí�EXacb]TXÛ Ì]EGÛ¬ÖDKMhMaDÚÜU?hz_IfDTXJD_
_`fDL+N`ÖDKihi_3fDL	JDFIh·Nt_IhMO'Ò
��ð�L	ò~Ö¶L	FIhMÛ'L�aq_IN�P  ðXðXð�L	îVEGKMJcEG_`hMTXacNwÖZL�F3L5ò]ÖZL�F`hMÛ¬L	aq_�Õ5P]EXNWUwL�KiK¢E�N
_`fDLªN�ÖcKihi_?îXL	F�N`hiT�acN�b]L�aDTG_IL�b�Hqj � á	æcäãà��Vå�ÙtÌ°PDAÐT]O	EXK°Ì]L�EGF�O�f]ÙtÌ¬EGacb í�EGaZb]TXÛ Ì]EXÛ¬ÖDKihMaDÚXÙ
Ì°BGÊ3fDL�N`ÖDKihi_4îXL�FIN`hiT�acNTG×Z_`fDLW_`fcF`L�L3EXKiÚ�TXFIhz_IfDÛÜNUwL�F`LWF`JcaehMa �XðµL5ò]ÖZL�F`hMÛ¬L	aq_IN�U?hi_`fñï�ð�ð
L	îVEGKMJcEV_IhiT�acN3Ö¶L	F?L5ò]Ö¶L	FIhiÛ¬L�a�_nBcÊ3fDLªÛ¬hiachiÛeJDÛ a~JDÛeHZL�F�TG×HDJDÛ¬ÖcN?hMa!�XðeL5ò]ÖZL�F`hMÛ¬L	aq_IN
hMN�F`LnO5TXF�b]Lnb>×ØT�F�L�E�O�f�ÖDF`T�HDKML	Û÷E�N3_`fcL�ÖZL�FIO	L	aq_�TX×�FIL�õqJDLnNt_�N�NIO�fDL�b]JcKiLnb¢BcÊ3fDL�KML5×ã_�fcEGKi×
TG×,ÍhiÚ�JDF`L�ï�ÖDFIL�N`L	aq_IN�_`fDL�E�î�L	F�EGÚ�L�Ö¶L	F�O5L�aq_IEGÚ�L+TG×4FIL�õqJDL�N�_INµN`O�fcL�b]JDKML�bñ×ØT�F�_IfDLeN`L	î�L	a
ÖDF`T�HDKML	ÛÜN4H~j�LnEXO�f¬EGKMÚXTXFIhi_`fDÛ�BXÊ3fDL�O	TXFIF`LnN�Ö¶TXaZb]hiacÚ�E�î�L	F�EGÚXL�ÎW[�Ëü_IhiÛ¬LnN�ÒØhMa>N`L�O5T�acbDN�Õ
EGÖDÖ¶L�EXF?hiañ_`fcL+F`hMÚXfq_3fcEGKi×TX×._IfDLªöcÚ�JDF`L�B
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ÍDTXFWEGKMKc_IfDL�ÖcF`T�HDKiL�ÛÜN	P~í�EGaZb]TXÛ¹Ì]EXÛ'ÖcKihMaDÚGÙtÌeöcacbcN�_IfDL�H¶L�N�_3ÑqacTVU?a>N�T�KiJ]_IhiT�acN�PqE�N
hiKMKiJZNt_IFIEG_`L�b�hia¬ÊEGHDKML0�cBXÌ~hMacO5Lw_`fDL3H¶L�N�_4ÑqacTVU?aeN`TXKMJ]_`hMTXacNUWL	FILwT�H]_IEXhiacL�b�H~j+F�EGacbDTXÛ¬Kij
N`EXÛ'ÖcKihMaDÚ"E^N`Û¬EXKiK3a~JDÛeHZL�FeTX×�ÖZL�F`ÛeJ]_IEG_`hMTXacN�P4N�T�Kiî~hMaDÚ�_IfDL�ÖDF`T�HDKML	ÛÜN�hMa=_IfDL�Q�ÍûtÊ
HZL�acO�fDÛÜEGFIÑ>h·N3L�EXN`j>JcN`hMaDÚ'_`fDL�N`ÖDKMhz_�fDL�JDFIhMN�_`h·OGB
S�TVUWL	îXL�F�PVUWL�O	EXaÜHDJDhMKMbÜE�N�hMÛ¬ÖDKiL�ÖDF`T�HDKML	Û hMacN�_IEXacO5L?×ØT�F,U?fDh·O�f¬_`fDL�TXÖ]_IhiÛÜEGK¶N�T�KiJDÙ

_`hMTXa>O	EXaDaDTX_�HZL�×ØTXJDacb>JcN�hMaDÚª_IfDLµN`ÖDKMhz_�fcL	JDFIhMN�_`h·OGB]ÎwTXacN`h·b]L	F4_IfDL�ÖcF`T�HDKiL�Û FIL	ÖDFIL�N`L	aq_IL�b
hia ÍhiÚ�JDFIL �]B9Ê3fDL�F`LÜEXF`L¬TXacKijÓ_tUwT�ÚXFITXJcacb"N�_IEG_`hMTXacN�P9EXacb^L�EXO�f^ÚXFITXJcacb"N�_IEG_`hMTXa fcE�N
_tUwT�EXaq_`L	acacEXNµÒØÛ¬L�EXaDhiacÚ�_`fZEV_WEG_�L�E�O�f>ÚXFITXJcacb¬Nt_�EV_`hMTXa EV_�Û¬T�N�_�_tUWT�FIL�õqJDLnNt_�N�O	EXa>H¶L
N`O�fDLnb]JDKML�b�EV_�_`fDL�NIEGÛ¬Lª_IhiÛ¬LnÕ5BZÊ3fDL�F`LeEGFILµ_tUWTÜfDhMÚXf]Ù�EGKi_`hi_`JZb]L�FIL�õqJDL�N�_IN�P	���ÜEGacb
� � P
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