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2.1 How Multiprocessor Scheduling Relates to

Energy Consumption

× ñ ì©êlù�ê#ñTç-ì�ê;ö©ê;ð�ì�ù�é,øUç�éªêÆê(Æqêlù:ç�í�ï¸3sð�ì©÷µæÁñªýÝëªì�í¥ù�êlö©ö©í�ì
3�í�îèç�ð�ý�ê�Úxð>ñRóaéRê#ñRù#ê 3�ð>ì�÷µæèñRý)ç©éªê�ëªì�íµù#ê;ö�ö�í�ì=Q ö�ê;ñªê#ì�ý�÷�ù�í�ñ¥õ
ö�ûªô�ë¥ç�æèí�ñ§ÝÆûªë
í�ñ¸ç©éRê ëªì�í¥ù�êlö©ö©í�ìRQ öÆù�í�ô�ëªûªç©æÁñªýuù;ð>ëRð�ù�æèç�÷
éRð�ö=òqê#ê#ñ!ç�éªí�ì�í�ûªý�éªîÁ÷3ê9â¥ëªîÁí�ì�ê;óÀþ�ÿ»éªêTS?UWV=V=X�í�ì
ù#í�ô�ëªû¥ç©õ
æèñªý3ù;ð>ëRð�ù�æèç�÷3í>ï7ð�ëRì©í¥ù�êlö©ö©í�ìMéRð�öMò
ê;ê#ñÜö©éªí��7ñÆç�í�ò
ê%ð�ë¥õ
ëªì©í5â¥æÁôað�ç©ê;îè÷3ó¥æÁì�ê;ù:ç�îè÷Æì©ê;îÁð>ç©ê;ó&ç©í§æ�ç�ö)ù�îÁí¥ù%Ç�ï ì©êlú�ûRê#ñRù#÷ZYW[(?
Ú\S?UWV=V=X^]_YW[%Ý`>
éRí�ì È 6 " � Úxð>ñRó�ì�ê#î°ð�ç�ê;ó�Ý�ç�ê;ù�éªñªí�îèí�ý�æÁê;ö � >#� ø
ç©éªêba�ced+VWfµù�í�ñRö�ûRô�êló
ö�ð�ç©æ°ö��Rê;ö,ç©éªêCï í�îÁîÁí��7æèñªý6ì©ê;îÁð>ç©æÁí�ñRö©éªæÁëT?g a�ced+VWfC]�]cÚ�]:h¥]CiNÝ�^ jk�1�7éªê;ì©ê�]Âó¥ê;ñªí>ç�ê;öUç©éªê 3�í�îèç�ð�ý�ê
ö�ûªëRëªîèæÁê;ó3ç©í%ç�éªê�ëªì©í¥ù#ê;ö�ö�í�ì;øqð>ñRó·]Ci ó¥ê#ñªí�ç©êlö�ç�éªê�ç�éªì�ê;ö©é¥õ
í�î°ó�3�í�î�ç�ð>ý�êUð>ñRó4æ°ö.ð�ëªì�í�ëqê#ì©ç�÷Mí>ïªç�éªê»ëªì©í¥ù#ê;ö�ö�í�ì�ù�éªæÁëØþ "�ë¥õ
ê#ì�ð�ç©æÁñªý&ð>ç4ð3îÁí��Cê;ì�ö�ûRëªëªîÁ÷�3�í�îèç�ð>ý�êaì©êlö�ûRî�ç�ö
æÁñÝæèñ
ù�ì�ê;ð�ö©ê;ó
ù�æÁì�ù#ûªæ�çaó¥ê;îÁðs÷Üð>ñ
óIù�í�ñRö©ê;úTûªê#ñTç�îè÷Ýó¥êlù�ì�ê;ð�ö�êlókS?UWV=V=Xªþ ÿ»éªê
ì©ê;îÁð>ç©æÁí�ñRö©éªæÁë-éªê;ì©ê � l�� æ°ö�m�S UWV VRX^] Ú!Ú�]:h�] i ÝI^5Ý 6 ](no>p }No%q�rVq�|�x+q1qR|�x+q1q@r���x%�w�NxBn-rIp�two(s5tw�Fqgx%�sr�|5rIp�rVtw�e��o`terUq�tuterI�
p�r3v4rIp�p�rIsXq�oetwvXq�|5ri�wt q�rIpgx+q�m5p�rhx%�Nxxw5y=z`{�| }`~��7q�x%�&r-�

åOéªê#ñ ] i�� ]aø@�Wê�é
ð53�ê
ç�éªêað>ëªëRì©í5â¥æÁô�ð>ç©ê4ì©ê;îÁð>ç©æÁí�ñ¥õ
ö�éRæèëRö¸ÚOa�ced+VWf�]�]��#Ý»ð>ñRó~Ú\S UWV VRX*]u]ÉÝ á æyþ ê�þÁø

a�ced+VWf�]�S?UWV VRX � > Ú � Ý

ÿ»éªæ°öWö�ç�ð>ç©êlöWç©éRð>çCç�éªêMë
í��Wê#ì7ù�í�ñRö©ûªô�ê;ó%òµ÷%ð4ëªì�íµù#ê;ö�ö�í�ìCæ°ö
ð>ëªëRì©í5â¥æÁô�ð>ç©ê;îè÷�ëªì�í�ëqí�ì©ç©æÁí�ñRð�îqç©í�ç©éªêf"(��b%$Mí>ï�æèç�ö7ö©ë
ê;ê;ó§í�ì
ù�í�ô�ëRû¥ç©æÁñªý&ù#ð�ëRð�ù#æ�ç�÷�þ§ÿ»é
ð�ç
æ°ö#ø.æèñÜí�ò¥ç�ð�æèñRæèñªýdð3ù�í�ô�ëªûªç�õ
æèñRý
ù#ð>ë
ð�ù�æèç�÷)í>ï��7í�ñað�ûRñªæèëRì©í¥ù�êlö©ö©í�ì�ëªî°ð�ç©ï í�ì�ô�ø>ç©éRê7ë
í��Wê#ì
ù�í�ñRö�ûRô�êló%æ°ö������R��ø��7éªê#ì�ê��aæ°öWç©éªê)ù�í�ñRö�ç�ð>ñTç»í>ï,ëRì©í�ë
í�ì�õ
ç©æÁí�ñRð�îèæèç�÷�þ × ï��Cê��Wê#ì�ê6ç�í4æÁñRö�ç©ê;ð�ó-í�ò¥ç�ð�æèñ-ç©éªê
ö�ð>ô�êMù�ûªô4û¥õ
îÁð>ç©æ43�ê"ù#í�ô�ëªû¥ç�æèñªý=ù#ð�ëRð�ù#æ�ç�÷�òT÷=éRð53µæÁñªý1�Ãëªì�í¥ù�êlö©ö©í�ì�ö#ø#ê;ð�ù�é
í>ï,ù#í�ô�ëªû¥ç�æèñªý�ù#ð�ëRð�ù#æ�ç�÷�� 6 �!ø�ê(âµêlù�û¥ç�æèñRý�æÁñ-ëRð�ì�ð�îèîÁê#îyø>ç�éªê#ñ
ç©éªê4ç©í�ç�ð�î.ëqí��Wê#ìMù�í�ñ
ö�ûªô�ë¥ç�æèí�ñ·�Wí�ûªî°ó&òqê�ð>ëªëªì�í5â¥æèôað>ç©ê#îÁ÷���R�^�
Ú7� 6 �EÝ � ��m � 6 � ^ n � m ����� � n >

"�òRö�ê;ì!3�ê�ç�éRð�ç»ç©éRê=ëqí��Wê#ì»ù�í�ñ
ö�ûªô�ë¥ç�æèí�ñ�í�ï�ð4ô�ûªîèç©æÁëªì�í>õ
ù�êlö©ö©í�ì�ëªîÁð>ç�ï í�ì©ô�ì�ê#î°ð�ç©æ43�ê"ç©í�ç�éRð�ç�í>ïRð�ù�í�ô�ë
ð>ì�ð>òªîÁê�ûªñªæÁëªì�í>õ
ù�êlö©ö©í�ìWëªî°ð�ç�ï í�ì©ô ð>ëªëªì�í�ð�ù�éªê;öCü#ê;ì©í�ð�ö����<�Oþ"ÿ»éªæ°ö»ôaðs÷
ö�ûRý�ý�êlö�ç»ç�éRð�çX�Wê)ù#ð>ñ�ì�ê;ó¥û
ù�êMê#ñªê;ì©ý�÷-ù�í�ñRö©ûªô�ë¥ç©æÁí�ñ�ç©í%ð�ì�õ
òªæèç©ì�ð>ì�æèîÁ÷)îèí��Iîèê	3�ê#î°ö.òµ÷
ôað-ÇµæèñRý6ç�éªê»ñTûRô�òqê#ì�í>ïqëªì�íµù#ê;ö�ö�í�ì�ö�2ð�öWîÁð�ì©ý�ê�ð�öUëqí�ö�ö�æÁòªîÁê�ø��7æèç©é�ê;ð�ù�é�ëªì�íµù#ê;ö�ö�í�ìUí�ïR3�ê;ì©÷�îÁí��
ù�í�ô�ëRû¥ç©æÁñªýIù;ð>ëRð�ù�æèç�÷�þ Å�í��Wê(3�ê#ìlø»ð�ö��Wê´�7æèîÁîMö�ê;ê&æèñ ç�éªê
ï í�îÁîèí��7æÁñªýaö©ê;ù:ç�æèí�ñRö;øRæèç�ï í�îÁîèí���öWï ì�í�ô ì©êlð>îèõxç�æèô�ê
ö�ù�éªê;óªûªîèæÁñªý
ç©éªê;í�ì�÷�ç©éRð>çMç©éªê�ï ì�ð�ù�ç©æÁí�ñÆí�ïUç�éªê%ù�í�ô�ëRû¥ç©æÁñªý3ù#ð�ëRð�ù#æ�ç�÷3í�ï
ð�ô�ûªîèç©æÁëªì�í¥ù�ê;ö�ö©í�ì7ëªî°ð�ç©ï í�ì�ô ç�éRð�ç6æ°ö6ð53�ð�æèî°ð>òªîÁê=ï í�ì�ôað
ÇTæÁñªý
ì©êlð>îèõxç�æèô�êMëqê#ì©ï í�ì�ô�ð�ñRù�ê=ý�û
ð>ì�ð>ñTç©ê;ê;öUç©ê#ñ
óªö»ç©í´,Z$;ù#ì©êlð�ö©ê)ð�ö
ç©éªê�ñµûªô�òqê#ì�í>ï�ëªì�í¥ù�êlö©ö©í�ì�öMæèñ
ù�ì�ê;ð�ö©ê;ö;þ × ñÝæÁô�ëªîèê;ô�ê#ñTç©æÁñªý
ê#ñªê;ì©ý�÷Tõ¢ð5�»ð>ì�ê�ì©êlð>îèõxç�æèô�ê»ö�÷¥ö�ç©ê#ôaö.í�ñ�ô�ûªîèç©æÁëªì�íµù#ê;ö�ö�í�ì�ëRîÁð>ç�õ
ï í�ì�ôaö#ø
ç©éªê�ç©ì�ð�ó¥ê;í-Æ!æÁö6ç©éµûRö�ð�ö7ï í�îèîÁí���ö	?VDN*��/��$Ã�/.:"9�!$%J�&%�/.d0
�/*�$).�����b+$(�c IH¸���! #"%$'&%&( ��%&c�!$9&'������&Ã�/.8�� �D7$(�K$(.�$(��0
2�"% �.§j
&'���X�:���< -.cH9 ��fJc0
�/[5$(.8"% ��F�������/.10·"+J%�CJZ"9�/��25a �Y*C$FH%�!J
"(���< �.
 IHV�Y*CJ��Q"+J%�CJZ"9�/��2��Y*CJ��à�S&Á0
��J��!J-.��U$%$+,fJ�[�J��/��JZb9��$QH9 -�¸$ .d$%"9����j
�/.10´�/*�$��!$%J���jU���/��$�D7 -������ #J
,~,
$%"(�!$%J5&($9&cJ�&��Y*C$f.�����b%$9�� IH
���! #"%$'&%&( ��%&¸�/.:"9�!$%J�&9$9&�þ

2.2 A classification of scheduling algorithms
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