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FPU     : Scalar floating-point unit

FPU VPU

IOP

Memory

IP/ALU: Integer processor

VPU    : Vector processing unit

IOP      : I/O processor
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Ω = 3 Ω = 4

(a) Hypercubes, dimension 1−4.

(b) A 128−way fat tree.
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É�º=»aÉ�âQÌæ¾8Æ
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Ë¯¸�Èú½�º�»u¸û¸=Çí»u¸²¹pÙ�ÅúÌÍ¾BÔ�Ù�»a¾.»¿¸�¹à¹pº=»åÇ�Ôð»uÙ�Ë�¹pÌ�Ç�¸#É�º�Ë¯ÌÍ¸#×Í»¿Ë�È ÌÍ¸=á¼¹�Ç�¹�º�»�É�º=»¿É�âµÌÍ¾BÌÍ¸:Ø�Ë¯×ÍÌÍÈ=Ë¯¹�»aÈ#Ë�¸�Èú¹�º=»åË�Ô=Ô=ÙpÇ�Ô=ÙpÌæË�¹�»%_����ä=ÔµÉÊÇ È »�ÌÍ¾L»�� »aÉÊä ¹p»¿ÈzÞ�
MÇ¯¹p»ï¹pº�Ë�¹d¹�º=Ìæ¾LÌÍ¾dÉÊÇ È »¤¹�º�Ë¯¹dÌæ¾8á�»u¸=»¿ÙpË¯¹�»aÈ¼Ë¯¹dÉuÇ�Æ�Ô=ÌÍ×�»¤¹�ÌÍÆx»�¾�Çå¸=ÇQÉuÇ�¸²¹�ÙpÇ�×�¾.Ôð»¿Éuä=×æË�¹�ÌÍÇ�¸
º�Ë�ÙpÈ ½*Ë¯Ùp»BÌæ¾M¸=»¿»¿È »aÈ�Ú�Ç�Ù8¹�º=Ìæ¾8â:ÌÍ¸�ÈíÇ�ÚH¾�Ôð»¿ÉÊä�×ÍË¯¹�ÌÍØ�»ï»d�:»aÉÊä ¹pÌ�Ç�¸ÖÞ8ë*º=Ìæ¾L½vÇ�ä=×ÍÈ�ìð»¿ÉuÇ�Æ�»ï»d� Éu»u»aÈ Ì�¸�á�×ÍÅ¼ÉuÇ�Æ�Ô=×Í»��¼Ú�Ç�ÙM¹pº=»
Æ
Ë¯¸:Å
Ú�ä=¸�É�¹�ÌÍÇ�¸�Ë¯×Öä=¸�Ìù¹�¾*¹�º�Ë¯¹MÆ
Ë^Ååì�»ï¾�ÌÍÆ¤ä=×�¹pË�¸=»uÇ�ä�¾.×ÍÅ
ÌÍ¸¼Ç�Ô�»¿ÙpË¯¹�ÌÍÇ�¸�Ë�¹MË¯¸:Å
¹pÌ�Æ�»�Þ
ß8¾¤ÉuË¯¸#ìð»�¾�»u»¿¸#Ú�Ù�Ç�Æ%ó�Ì�á�ä=Ù�»åô=Þ�ç�ç¤¹pº=»uÙp»
Ë¯Ùp»¤Ú�Ç�ä=Ù?"�Ç�Ë¯¹�ÌÍ¸=á���ÔðÇ�ÌÍ¸�¹Bä=¸�Ìù¹�¾ïÉuË�Ô�Ë¯ì=×Í»xÇ¯Ú*Ô�»¿Ù.Ú�Ç�Ù�Æ�ÌÍ¸=á¼ó�ä�¾�»¿ÈûÁíä=×�¹�ÌÍÔ=×ÍÅ
ß8É¿ÉÊä=Æ�ä=×æË�¹�»Bî,ó�Áµß8÷*ñ�Ç�Ôð»uÙ�Ë�¹�ÌÍÇ�¸�¾uÞ�êMÇ�½q»uØ�»¿Ù¿Õa¹W½qÇàÇ¯Ú�¹pº=»¿¾�»*½vÇ�Ù�âïË¯¹�¹�º=»qÚ�ä=×Í×�ü�ô���ì�Ìù¹HÔ=Ùp»¿ÉuÌÍ¾�Ì�Ç�¸¤½�º=ÌæÉ�ºxÌÍ¾�¹pº=»*Ì�¸²¹�»¿Ù�¸�Ë¯×
¾.¹pË¯¸�È=Ë¯Ù�È�Ç�¸å·�¹�Ë¯¸=ÌÍä=Æ Ô=ÙpÇ ÉÊ»a¾�¾�Ç�Ù�¾uÕ�½�º=Ì�×Í»L¹�º=»dÇ¯¹pº=»uÙ?¹W½vÇxÉuË¯¸�Ç�¸=×ÍÅ�ì�»Lä�¾.»aÈ
Ú�Ç�Ùvè�ô���ì�Ìù¹qÔ=Ù�»aÉÊÌæ¾.ÌÍÇ�¸
Ç�Ô�»¿ÙpË¯¹�ÌÍÇ�¸�¾¿Þ�Ï1º=»u¸
½qÇ�Ùpâ²ÌÍ¸=áåÌÍ¸!¹pº=»
ÉÊä�¾.¹�Ç�Æ
Ë¯ÙpÅ¼Ü�Ó���ì=Ìù¹àÔ=Ùp»¿ÉuÌÍ¾�Ì�Ç�¸í¹�º�»�·�¹�Ë¯¸=ÌÍä=Æ º�Ë�¾dËå¹�º=»¿Ç�Ùp»Ê¹pÌÍÉ¿Ë¯×�Ô�»aË¯â�Ôð»uÙ�Ú�Ç�ÙpÆ�Ë�¸�ÉÊ»�Ç¯Ú?Óíé3"�Ç�ÔðÛ�¾dË�¹
Ë¼ÉÊ×ÍÇ:É�â�Ú�Ùp»¿ã²ä=»¿¸�ÉÊÅµÇ¯ÚLç
éàêB��ÞxøL¾.ÌÍ¸=áíè�ô���ì�Ìù¹�"�Ç�Ë¯¹�ÌÍ¸=á�Ë¯ÙpÌù¹pº=Æ�»Ê¹�ÌæÉ¯Õ ¹pº=»
Ôð»¿Ë¯âíÌæ¾BÈ Ç�ä=ì=×Í»¿ÈzÞ�·k¸µ¹pº=»p%�Ù�¾W¹àá�»¿¸=»uÙ�Ë�¹pÌ�Ç�¸
·�¹pË�¸=ÌÍä=ÆI¹pº=»uÙp»à½v»¿Ù�»BÓ�ÌÍ¸²¹�»uá�»uÙMä�¸=Ìù¹�¾*Ú�Ç�Ù8Ì�¸²¹�»¿á�»¿ÙMË¯ÙpÌù¹pº=Æ�»Ê¹�ÌæÉBË¯¸�ÈQÇ�¹�º=»¿ÙMÌÍ¸�¹p»uá�»uÙ�Ç�ÙMÉ�º�Ë¯Ù�Ë�É�¹p»uÙ*Æ
Ë¯¸=ÌÍÔ=ä=×æË�¹pÌ�Ç�¸�¾¿Þ?Àq»��
ÉuË�ä�¾�»
¹�º=»QÌ�¸²¹p»uá�»¿Ù¤Ôð»uÙ�Ú�Ç�ÙpÆ
Ë¯¸�Éu»åÇ¯Ú�¹pº=ÌÍ¾�Ô=ÙpÇ ÉÊ»¿¾p¾�Ç�Ùï½*Ë�¾BÆ�Ç È »a¾W¹aÕ?ôíÌÍ¸�¹p»uá�»uÙ¤ä�¸=Ìù¹�¾¤º�Ë^Ø�»
ìð»u»u¸ Ë�È=È=»¿È#¹�ÇúÌ�Æ�Ô=ÙpÇ�Ø�»
¹�º�ÌÍ¾¿Þ8·k¸µË�È=È Ì�¹�ÌÍÇ�¸íÚ�Ç�ä=ÙLÁµÁ2� ä�¸=Ìù¹�¾LË�Ù�»¤Ô=Ù�»a¾.»¿¸²¹M¹�Ç¼Ë�ÉuÉuÇ�Æ�Æ�Ç È=Ë�¹p»ïÌ�¸�¾W¹pÙ�ä�ÉÊ¹�ÌÍÇ�¸�¾8Ú�Ç�ÙLÆ¤ä=×�¹�Ì(��Æx»aÈ ÌæËåÇ�Ôð»uÙ�Ë�¹pÌ�Ç�¸�¾¿Õ�Ë¯¸
ÌÍ¸=º=»uÙpÌ�¹pË¯¸�ÉÊ»BÚ�ÙpÇ�Æ ¹�º=»¤·k¸�¹p»u×�Ä�»u¸²¹�ÌÍä=Æ�Ô=ÙpÇ:Éu»¿¾p¾.Ç�Ù*ÚhË¯Æ�ÌÍ×�Å�ÞMó=Ç�ÙLÉÊÇ�Æ�Ô�Ë¯¹�ÌÍì=ÌÍ×�Ì�¹WÅQ½�Ì�¹�º!¹�º=Ìæ¾LÄ�»¿¸²¹�ÌÍä=ÆIÚhË�Æ�Ì�×ÍÅ�¹pº=»uÙp»ïÌæ¾8Ë
¾�Ô�»aÉÊÌæË¯×z·Wß*�kè�ôxÈ »aÉÊÇ È »BË¯¸�È¼ÉuÇ�¸²¹�ÙpÇ�× ä=¸�Ìù¹aÞ
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Ë¯ÙpÅ�È=Ë�¹�Ë
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ÚhË�ÉÊ¹�Ç�ÙïÇ¯Ú�è=Þ�ë*º=»
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¾8¹�º=»a¾.»�È=Ë^Å ¾uÕð¹pº=»uÅ!Ô�×ÍË^ÅíËQÆ�Ë�>WÇ�Ù
ÙpÇ�×Í»
Ì�¸û¹pº=»QÉu×�ä�¾.¹�»¿Ù¤ÉÊÇ�Æ�Æ¤ä=¸=Ì�¹WÅûË�¾BÆ�Ç�¾.¹�ÉuÇ�Æ�Ô=ä ¹p»å¸=Ç È »¿¾¤Ì�¸6Àq»¿Ç�½�ä=×ùÚMÉu×�ä�¾.¹�»¿Ùp¾¤Ë¯Ùp»
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