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Üåê¥ìkêdõëõëÚ�ä�ô � þ àãÛÝõ]úíÚ�òæêdÜ(ìkôVÛÝõ"ì�úýîðõ�êYòæî�òëàåêwúíÚùòæêdÜ(ì�Ûýêdõ$äæêlñ�î±äæòæêdâDÛÝÜ�ñãäæêlü´Ûýîðáåõ]õ�òëáãâãÛýêdõ[³pÌ(ÓV¶ � þ àåêläæêwÚ�ä�êwõ�êlñ�Ú�äëÚ�òæêºV·\AYª}ñãäæÛÝïDÚ�ä�ô�ÛÝÜãõ�òæäëáãì�òæÛýîðÜ�Ú�Üãâ�â(Ú�ò­Ú+ìlÚ2ì­àåêdõwòëà(Ú�ò�ÚùäæêVò`�"î!�<��Údô�õ�êlò�Ú±õæõ�îåì�ÛíÚ�òëÛýü2êVÚ±Üåâ�àãÚ¥ü2ê�Ú�úÝÛÝÜåêVõëÛG£lê
î�
IºV· ø·ôGòæêdõ � þ àåê�õ�ê ìkîðÜåâ(Ú�äæô§ìlÚ2ì­àåê�ÛÝõwáãÜåÛG�ãêdâ'çoÎDÙ�ª ÛÝÜ�õæÛG£lêðç(ò`�"î!�<��Ú¥ô+õ�êlòRÚ±õæõ�îåì�ÛíÚ�òëÛýü±ê·ç(Ú±Üãâ�àãÚ±õRÚDúÝÛÝÜåê
õæÛG£lêVî�
rÌ?Î!Ñ øGôGò�ê¥õ ��° êDÚ±úÝõ�îeÚ�õëõæáãïVêVòëà(Ú�ò8òæàåê\ñåäæîåìkêdõæõæî±ä�ÿ ó�¦ ÛÝÜ(ì�úÝáãâåêdõ Ú
ñãäæê(
.êlò­ì­à�ÛÝÜãõ�ò�äëá(ìkòëÛýî2Ü � ÿ Ü�îðáåäñãä�îåìkê¥õæõ�î2ä?ï\îGâåêdúåÚ@úýî·Ú±â�ï�ÛÝõæõ�õæòëÚ±úÝúÝõ÷òëà´ê/ñãä�îåìkê¥õæõ�î2ä?áãÜðòëÛÝú·òëàåêc�ãäæõæò?âåîðáåøãúýê(�<�"î2äëâ�î�
(â(Ú�òëÚwÛÝõ�ä�êlòëáåäæÜåêdâ'ç,�YàãÛÝúýê
ñãä�ê�
.êlòëì:à\Ú±Üãâ\õ�òæî2ä�êqï�ÛÝõæõ�ê¥õ��YÛÝúÝú´Üåî2òoõ�ò­Ú�úÝú´òëà´êqñãä�îåìkê¥õæõ�î2ä$áãÜãúýêdõæõ<òëàåêlä�êYÚ�äæêYÚ±úýä�ê¥Ú±âåô�äæê(
.êläæêdÜ(ìkêdõ<îðáåòæõ�ò­Ú±ÜãâåÛÝÜ��
òæî®
.îðá´äYâãÛG¡�êläæêdÜ·òqìdÚ±ì:à´ê�úÝÛÝÜåêdõ �

] ËeÇ¥Ö Á�Íl¹�º]ÇlÏ�¼ ^È»8Ð?Á�ÍkºoÐ

þ àãÛÝõ8õæê¥ìkòëÛýî2Ü�ñãäæêdõ�êdÜ·òëõ Ú±ÜåâÃÚ±Ü(Ú±úýôk£dêdõwòëàåê\õæÛÝï�áãúíÚ�òæÛýîðÜ�äæêdõæáãúýòæõRî�
/Ú±úÝú�òëà´ê�õæÛp¢Ãó
�oöj¦8ó´éC�`Î�Ú�ñãñ(úÝÛíìlÚ�òæÛýîðÜãõ
òëàãÚ�òC�"ê�Ú�ä�ê�úýîGî2ÞGÛÝÜ��DÚ�ò �
_�¾�½ Æ `rÃiÄ�Æ Àbadcfe\À6g6Ä$h�Èji�ÀTÀ
¦wõ@Ð'Ú±Üãâ�Ï ÛÝÜ(ìkäæê¥Ú±õ�ê�
.î2äM��¢´êdâ ü�Ú±úÝá´ê¥õ]î!
oÿDÚ±Üãâ�ßu�qÛýòëà
ÚY�ðÛýü2êdÜ�ñãäæî±ø(úýêdïÓõæÛG£lê·ç��/êwê�¢´ñ�ê ìkò"òæà(Ú�ò"ñ�Ú�äëÚ±úÝúýêdú

ê(¹ ì�ÛýêdÜ(ìkô+õæàåîðáåúÝâ�âåê¥ìkäæê¥Ú±õ�ê � þ î �2êlòwÚ\ä�îðá��ðàeÛÝâåê¥ÚDÚ�ø�îðáåòlk�Ù8m òæàåê�ñ�Ú�äëÚ±úÝúýêdú0ê(¹ ì�ÛýêdÜ(ìkô+õæàåî2áãúÝâeü�Ú�ä�ô|�YÛýòëà
Ð?Ú±Üåâ�Ï\�"ê�áãõ�ê òëà´ê�ïVî´âåêdú0î!
�ñ�Úùä­Ú±úÝúýêdú ê(¹ ì�Ûýê¥Üãì�ô �/ê õëá
���2êdõ�òæêdâ+ÛÝÜ�³pÌ�Î,¶ ê

n à o)p 
�qsr
o)p 
�qsr@õut p 
�q6q[� o)v õ osw �

��Ì��

�Yà´êdä�ê o)p 
�qsr
ÛÝõ8òëàåêDáãÜãÛýñãä�îåìkêdõëõ�î2ä�ìkîðï\ñãáåò­Ú�òæÛýîðÜ�òæÛÝï\êðçyx p 
�q6qvÛÝõ òëà´êDò�î2ò­Ú±ú<ü±îðúÝáãï\ê\î�
Bì�î2ï�ï�áãÜãÛíìlÚ�òæÛýîðÜ'ç
Ú±Üãâ{z v Ú�Üãâ{z w ÚùäæêDòëà´ê
Ú¥ü2êlä­ÚV�±êDõ�ò­Ú±úÝú$òëÛÝïVê¥õ�âãáåêDòæî�úíÚ�ò�ê¥Üãì�ô�Ú�Üãâ�ì�î2Ü·òæêdÜ·òæÛýîðÜ'ç'äæêdõ�ñ�ê¥ì�òæÛýü2êdúýôðçj
.î2ä�ê¥Ú2ì­àìkîðï�ï�áåÜãÛíìlÚ�òëÛýîðÜ �j° ê8âåê(�(Üåê ìkîðï\ï�áãÜãÛíìlÚ�òæÛýîðÜDò�î�ø�ê Ú±ÜðôDò�ä­Ú±ÜãõëÚ2ìkòæÛýîðÜDòëà(Ú�ò/ÛÝÜ(ì�áåäëõ"îåìlìlá´ñ�Ú±Ü(ìkô�îðÜ
òæàåêRòæàåêìkîðï�ï�áåÜãÛíìlÚ�òëÛýîðÜ�ìkîðÜðòæäæî2úÝúýêdä � §Yî±òæê/òëà(Úùò|z v ÛÝÜ(ì�úÝáãâåêdõ�òëà´ê�úíÚ�òæêdÜ(ì�ÛýêdõT
.î2ä<Ú±úÝú·ñãä�î2òæîåìkîðú·òæäëÚ±ÜãõëÚ2ìkòëÛýî2Üãõdç�Üåî2ò6¤ áãõ�òäæêdï\î±òæê�ä�ê¥Ú±â�ï�ÛÝõæõæêdõwìlúýê¥Ú±Ü�Ú�ò@òëàåê�àåî2ï\ê � �I«GáãÚ�òëÛýîðÜÞ�.Ì���ÛÝõRì�î2ÜãõæÛÝâåêläæêdâ�àåêläæê�îðÜãúýô+òæî��2êlòRõ�îðï\ê�ÛÝÜ·òëáãÛýòæÛýü2ê
ÛÝâåê¥Ú+Úùø�îðáåò8òæàåê\ê�¢´ñ�ê¥ìkòæêdâ�äæêdõæáãúýòæõ � þ àåê\äæê¥Ú±âåêläëõ8õæàåî2áãúÝâ�Üåî2ò8ò­ÚùÞ2ê\Ûýò�Ú�õ Ú|
.î±äëïDÚ±ú�âåê(�(ÜãÛýòæÛýîðÜ�î�
]ñ�Ú�äëÚ±úÝúýêdú
ê(¹ ì�ÛýêdÜ(ìkô·ç'Ú±úýòëà´îðá��ðà�òæàãÛÝõ ê�«Gá(ÚùòëÛýîðÜ�ï\î´â´ê¥úÝõ8òæàåê�ñ�Ú�äëÚ±úÝúýêdú?ê(¹ ì�ÛýêdÜ(ìkô¥
4Ú�Ûýäëúýô¬�/êdúÝú<áãÜãâåêlä�òæàåê Ú±õæõæáãï\ñãòæÛýîðÜãõ
î�
?ñ�êlä^
.ê¥ìkò@úýî·Ú�â
�èø�Ú±úíÚ±Üãì�ê�Ú±Üåâ�Ú�Ü§ê?«·á(Ú±ú6âãÛÝõ�òæäæÛýø(áåòëÛýî2Ü§î�
?ü2î2úÝáãï\ê�î�
$ìkîðï�ï�áãÜãÛíìlÚ�òëÛýî2ÜeÚ±ì�ä�îðõæõYòæàåê�Üåî´â´ê¥õ@ÛÝÜ
òëà´ê8õ�ô´õ�òæêdï � þ àãÛÝõ"ê�«Gá(Ú�òæÛýîðÜ�Ú±úÝõ�î\
4Ú±ÛÝúÝõ]ò�îVê�¢´ñ(úíÚ�ÛÝÜ òæàåê[�"ê¥úÝúp�èÞGÜåî,�YÜ�ñ(àåêdÜåîðïVê¥Ü´îðÜ
î!
÷õæáåñ�êläëúÝÛÝÜ´ê Úùä/õæñ�êdêdâãá´ñ�YàåÛíì:à�ï�Ú¥ô àãÚ�ñãñ�êdÜ�âãáåê"ò�îRìdÚ±ì:à´ê"ê(¡�ê ìkòæõ6äæêdúíÚ�ò�ê¥â òæî@òæàåê"ñãä�î2ø(úýêdï�õæÛG£lê]îðÜ�îðÜåê"ü2êläæõëáåõ�ï�áåúýòëÛýñ(úýê$ñãäæîåìkêdõæõ�î2äëõ �
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þ à´ê ñ�Ú�äëÚ±úÝúýêdú<ê(¹ ì�Ûýê¥Üãì�ô�î!
Bîðáåä�õæÛÝï�áãúíÚùòëÛýîðÜ�äæáãÜãõ�ÛÝõ�ìdÚ�úíìláåúíÚ�òæêdâ Ú±õ�õ�ñ�êlêdâãáåñ âåÛýü´ÛÝâåêdâÃøGô�òæàåê
ÜGáåï�ø�êlä�î!

ñãä�îåìkê¥õæõ�î2äæõ ��° ê�âåîDÜåî±òYáãõ�ê ê�«Gá(Ú�òæÛýîðÜ��.Ì��]
.î2ä�òæà(Ú�ò�ñ(á´äæñ�îðõ�ê �
ë î2ä�Ú|��¢´êdâ�ñãäæî±ø(úýêdï�õæÛG£lêðç÷Ú|��¢´êdâÃÜGáåï�ø�êlä î�
/ñãä�îåìkêdõëõ�î2äæõ�Ú±Üãâ ��¢´êdâ�ÿ ç'ø�î2òæàbz p 
�qsr
Ú±Üãâ}x p 
�q6q Ú�ä�ê

ìkîðÜãõ�ò­Ú�Ü·òëõ ��° ê��YÛÝúÝú0õëà´î,� òæà(Ú�òdz v ü�Ú�äæÛýêdõYúÝÛÝÜ´ê Úùäëúýô��qÛýòëà¬Ð�Ú±Üãâ¬Ï � þ îDõ�êlêY�qà·ô
òëàãÛÝõqÛÝõqò�äëáåê î2ø(õ�êläæü±ê�òæà(Ú�òòëà´ê�áåÜ(ìkîðÜ·òæêdÜãâ´ê¥â�úíÚ�ò�ê¥Üãì�ô�î�
qÚ±Ü·ô�òæä­Ú�ÜãõëÚ2ìkòëÛýîðÜÃÛÝõ\�2Ûýü2êdÜÃøGô�~�Ðvõ��8ÏEõ��X�Yà´êdä�ê�~�Ú�Üãâu�VÚ�äæê�ìkîðÜãõ�ò­Ú�Ü·òëõ
òëàãÚ�ò�âåêlñ�êdÜãâ�îðÜ òëàåê
ò�ôGñ�ê î�
�òæàåê
òæäëÚ±ÜãõëÚ2ìkòëÛýî2Ü Ú�Üãâ���ÛÝõ�Ú�ìkîðÜãõ�ò­Ú±Üðò�òëàãÚ�ò�âåêlñ�êdÜãâåõ�îðÜ òëà´ê
òëÛÝï\ê õ�ñ�êdÜ·ò
ÛÝÜ�ü�Ú�äæÛýîðáãõRÛÝÜðòæêlä^
4Ú2ìkêdõ@ø�êlò`�"êdêdÜ�òëàåê�ìkîðï�ï�áãÜãÛíìlÚ�òëÛýî2Ü�ìkîðÜðòæäæî2úÝúýêdädç�òæàåêVñãäæî´ì�êdõæõ�î2ä¥çKÚ±Üãâ�òæàåê\Üåêlò`�"î2äæÞ � þ àåêÚ¥ü2êläëÚV�2êqî ü2êlä/Ú�úÝúãòëàåêdõ�êwáãÜ(ìkîðÜ·ò�êdÜãâåêdâDúíÚ�òæêdÜ(ì�Ûýêdõ��YÛÝúÝú(à(Údü2êYòëà´êwõ­Ú�ï\ê@úÝÛÝÜåê¥Ú�ä$ø�êdà(Ú¥ü´Ûýî2ä ��ë ÛÝÜãÚ±úÝúýôðç��/êqòëáåäæÜDòæî
osw çðòëàåê8Ú¥ü±êdäëÚV�2êwìkîðÜðòæêdÜ·òëÛýî2ÜDÛÝÜ òæàåê8ìkîðï\ï�áãÜãÛíìlÚ�òæÛýîðÜ ìkîðÜðòæäæî2úÝúýêdä � ÿ<
'òæàåê8ìkîðÜ·òæêdÜ·òæÛýîðÜDÛÝÜDòëàåêRìkîðÜ·òæä�îðúÝúýêläI��Ú±õ��¢´êdâ§Ú�òqÚVìkîðÜãõ�ò­Ú±Üðò�ü�Ú±úÝáåê Ú±õ*�"ê8ò�ä­Ú¥ü2êläæõæêwòëàåê âåêdõëÛG�2Ü�õæñ(Ú2ìkê·ç��/ê[�/îðáãúÝâ�õ�êlê8òëà´ê õ­Ú�ï\ê8ñ�Ú�äëÚ±úÝúýêdú�ê�¹DìlÛýêdÜ(ìkô

.î2ä]ü�Ú�äëÛýîðáåõ]ü±Ú�úÝáåêdõ]î�
TÏ Ú±õ"úýîðÜ���Ú±õ]�"êwàåîðúÝâ osv Ú�òBÚ�ìkîðÜãõ�ò­Ú�Ü·ò"ü�Ú±úÝá´ê � �RÜDòæàåêwî2òæàåêlä/à(Ú±Üãâ ÛG
 o�w ÛÝÜ(ìkäæê¥Ú±õ�êdõ�YÛýòæà+ÛÝÜ(ìkäæê¥Ú±õæÛÝÜ�� Ï$�/êE�/îðáåúÝâ+ê�¢´ñ�ê ìkò�òæî�õ�êdê�ÚX�±ä­Ú±âãáãÚ±ú0âåê¥ìkäæê¥Ú±õ�ê�ÛÝÜ�ñ�Úùä­Ú±úÝúýêdú ê(¹ ì�Ûýê¥Üãì�ô
Ú±õ@�/ê ï\îùü2êE
.ä�îðï
� B/ò�î � B�CC
.î2äYÚX�
¢´êdâ+ü�Ú±úÝáåê î!
 o)v �§Yê�¢´òM�/êYê(¢Gñ(úýî2äæêqòëàåêr«Gá´ê¥õ�òæÛýîðÜ�î�
Kü�Ú�ä�ô´ÛÝÜ���òæàåê��·Ú�ñ���Û � ê � òëàåêwÜ´î´âåê��èòæî!� Ü´êdò_�/î2ä�ÞVø(Ú±Üãâ��qÛÝâåòëàR� � ¦@õ"Üåî´âåê��òæîV� Üåêlò`�/î±äæÞ ø(Ú±Üãâ��qÛÝâåòëà*â´ê ìkä�ê Ú�õæêdõdç��"ê+ê�¢´ñ�ê¥ìkò\ò�îÃõ�êdê§Ú�âåê¥ì�ä�ê¥Ú±õ�ê§ÛÝÜNñ�Úùä­Ú±úÝúýêdú"ê(¹ ì�ÛýêdÜ(ìkô � ª"áåòDÚ�ïVî2äæê
ÛÝï\ñ�î±äæò­Ú�Ü·òI«·áåêdõæòæÛýîðÜX
.ä�îðï Ú8õ�ô´õ�òæêdï�Ú�ä­ì­àãÛýò�ê ìkò�Ý õ?ñ�îðÛÝÜ·ò$î!
 ü´Ûýê(� ÛÝõ ê �qàãÛíì­à\î2Üåêqî�
�òëàåêqòëà´äæêlêqñ�Úùä­Ú±ï\êlò�êdäæõ��0Ð�ç
Ï�Ú±Üãâ|ÿL�BÛÝõBòëàåê�ï\îðõ�òqÛÝï\ñ�î2ä�ò­Ú±Üðò
� þ àåê�ÛÝï\ñ�î±äæò­Ú�Ü(ìkê8î�
Tÿ�âåêlñ�êdÜãâåõYîðÜ�òëàåê�Üåî´â´ê(�èò�î!� Üåêlò`�"î2äæÞ ø�Ú�Üãâ��YÛÝâ´òëà
äæê�«GáåÛýäæêdï\êdÜ·òoî!
0òæàåêwÚ�ñãñ(úÝÛíìlÚ�òæÛýîðÜ\áãÜãâåêläBìkîðÜãõæÛÝâåêlä­ÚùòëÛýîðÜ � ¦@úýòëàåî2á��ðà�òëà´êRÚ¥ü2êlä­ÚV�±êqø�Ú±Üåâ��YÛÝâåòæàDä�ê?«·áãÛýäæêdï\êdÜ·òæõî�
$òëàåê\Ú�ñãñ(úÝÛíìlÚ�òæÛýîðÜãõYäæêlñ�î2ä�òæêdâ�ÛÝÜ�³hÌ?Î�¶��"êläæê�úýêdõëõ@òëà(Ú±Ü�òæàåê\ìdÚùñ�Ú2ì�Ûýò ô+î�
$òëàåêVÜåêlò`�"î2äæÞKç �/êK�qÛÝúÝú�õ�êlê�òëà(Ú�ò�ÿ
ìlÚ±Ü§õ�òëÛÝúÝú ø�ê�ÛÝï\ñ�î2ä�ò­Ú±Ü·ò�ÛG
÷òëàåê�ìkîðï�ï�áåÜãÛíìlÚ�òëÛýîðÜ ñ�Ú�ò�òæêläëÜ+ÛÝõ�ø(áåäæõ�ò ô �þ àåê Üåê�¢´ò�ò_�/îeâãÛÝï\êdÜãõæÛýîðÜãõ�ÛÝÜÃî2áåä�â´ê¥õæÛG�ðÜÃõ�ñ�Ú±ì�ê
Úùäæê�ß Ú±ÜãâÃòæàåêDñãäæî±ø(úýêdï�õëÛG£lê ��° Ûýòëà ÛÝÜãì�ä�ê¥Ú±õæÛÝÜ���ß
�/ê8ê�¢´ñ�ê¥ìkòqòæî�õæêlê�Ú\âåê¥ìkäæê¥Ú±õ�ê ÛÝÜ+ñ�Ú�äëÚ±úÝúýêdú ê�¹DìlÛýêdÜ(ìkô 
.î2ä�òëàåê�õëÚ±ï\ê�ìkîðï�ï�áãÜåÛíìdÚùòëÛýîðÜ�Ú�ä­ì­àãÛýò�ê¥ì�òæáåäæê � þ àãÛÝõ�ÛÝõõæÛÝï\ñ(úýôDø�ê¥ìdÚ�áãõ�ê osw ÛÝÜ(ìkä�ê Ú�õæêdõqÚ±õ�ß ÛÝÜ(ìkäæê¥Ú±õ�êdõ ��ë áåäæòæàåêlä¥ç´òëàåê�Ú¥ü±êdäëÚV�2ê8ÜGáãï�ø�êdä�î!
?àåî±ñ(õYÚ\ï\êdõæõ­Ú,�2ê Ü´êdêdâãõòæî
òæäëÚ¥ü2êdú�Ú±úÝõ�î�ÛÝÜ(ìkäæê¥Ú±õ�êdõwúýê¥Ú±âãÛÝÜ
�
òæî+Ú�ìkî2ä�äæêdõ�ñ�îðÜãâåÛÝÜ���ÛÝÜ(ìkäæê¥Ú±õ�ê�ÛÝÜ osv ��° ê�Ú�úÝõæî ê(¢Gñ�ê¥ì�òwòæà(Ú�òRÛÝÜ(ìkäæê¥Ú±õæÛÝÜ��ñãä�î2ø(úýêdï õæÛG£lêðç´áåñ�òæî�Ú�ñ�î2ÛÝÜ·ò¥ç��YÛÝúÝú�ÛÝÜ(ìkäæê¥Ú±õ�êRñ(Ú�ä­Ú±úÝúýêdú�ê(¹ ì�Ûýê¥Üãì�ô � ª"áåò�òæàåêRê�¡�ê¥ìkòBî!
÷ñåäæî2ø(úýêdï õæÛG£dêRâåêlñ�êdÜãâãõ
îðÜ�òëà´êDìkîðï�ï�áåÜãÛíìlÚ�òëÛýîðÜ��èòæî!��ìkîðï\ñãáåò­Ú�òæÛýîðÜeäëÚ�òëÛýî�î!
"òæàåêDÚ�ñåñ(úÝÛíìlÚ�òëÛýîðÜ0ç0Ú�Üãâ�òëà´ê�«Gáåêdõ�òëÛýî2Ü�òëàãÚ�ò8äæêdïDÚ±ÛÝÜåõ8ÛÝõ ê
àåî,� ø(ÛG�Nâåî·ê¥õ
òëàåê�ñåäæî2ø(úýêdï õæÛG£lê�Ü´êdêdâ�òæîNø�ê�
.î2ä�úýêdõæõ+ÚV���±äæêdõæõëÛýü±ê�Úùä­ì­àãÛýòæê¥ìkòëá´äæêdõDòæîNä�ê(�·Ú±ÛÝÜ�òëà´ê¥Ûýä
úýîðõ�ò
ñ�êlä^
.î±äëïDÚ±Üãì�êðçåÛG
÷ÛýòYÛÝõ�ñ�îðõæõëÛýøãúýê�Ú�òYÚ±úÝú �ÿ Ü òëàåê 
.î2úÝúýî,�YÛÝÜ��§õëÛÝï�áãúíÚ�òëÛýî2Ü�äæêdõæáãúýòëõ��/ê �qÛÝúÝú�
.îåì�áãõ�îðÜÃø�î2òëàÃñãä�ê�
.êlòëì:à´ê¥â Ú±Üãâ ÜåîðÜ��èñãäæê(
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Figure 1. Non-pref etched and Prefetched FFT running on 64 processor s
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PREFETCHED FFT WITH 1M POINTS AND 64 PROCESSORS (LF=3)
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PREFETCHED FFT WITH 1M POINTS AND 64 PROCESSORS (LF=4)
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Figure 2. Prefetched FFT with Processor/Memor y Speed Ratios of 3 and 4
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EFFECT OF l, o AND g ON 32P PREFETCHED FFT WITH 1M POINTS
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EFFECT OF l, o AND g ON 64P PREFETCHED FFT WITH 1M POINTS
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Figure 3. Effect of varying Á , ý and
�

on FFT for 32 and 64 processor s
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Figure 4. Non-pref etched and Prefetched FFT running on 32 processor s
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Figure 5. Prefetched FFT on 256K points and 64 processor s
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Figure 6. Non-pref etched and Prefetched Ocean running on 64 processor s
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Figure 7. Effect of varying Í , Î and Ï on Ocean for 32 and 64 processor s
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Figure 8. Prefetched Ocean on a grid size of 258 Ð 258 and 64 processor s
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NON−PREFETCHED RADIX SORT ON 64 PROCESSORS AND 2M KEYS
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PREFETCHED RADIX SORT ON 64 PROCESSORS AND 2M KEYS
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Figure 9. Non-pref etched and Prefetched Radix-Sor t running on 64 processor s
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EFFECT OF VARYING l, o AND g ON 32P PREFETCHED 2M KEY RADIX SORT
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EFFECT OF VARYING l, o AND g ON 64P PREFETCHED 2M KEY RADIX SORT

[L1g1] o    
[o1g1] L    
[L1o1] g    
[L4] o and g

Figure 10. Effect of varying Í , Î and Ï on Radix-Sor t for 32 and 64 processor s
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NON−PREFETCHED LU ON 64 PROCESSORS AND 512 BY 512 MATRIX
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PREFETCHED LU ON 64 PROCESSORS AND 512 BY 512 MATRIX
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Figure 11. Non-pref etched and Prefetched LU running on 64 processor s
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BARNES WITH 8192 BODIES AND 64 PROCESSORS
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WATER ON 1024 MOLECULES AND 64 PROCESSORS

o1 
o2 
o4 
o8 
o16

Figure 12. Barnes-Hut and Water running on 64 processor s
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ÑMàæç ô Ó×Þßñ�à�è"Ó8ÝPàKí×äßÖ|õÌÔKèPÑ6Ô»Õ,ÑMÒâà
Ü�Ó×èPàæè�í×î4äáÑ�ÒRäßÖhjsÆ Ô»Õ)ÑMÒâà ô Ó×ÞßñâàæèYÔ»ãâÑ;Ó×äßÖâàæçÌÕ�ÝPÔKõ èMäßõ|ñâÞJÓ8Ñ�äáÔKÖ�ê"÷�äßÖRÜ�àt²B³µ´ÌäßèYèMäßõÌò�ÞáóyÑ�Òâà�çRäáïµà�ÝMàæÖ�Ü
àªãµà�Ñ[î­à�à�Ö
Ñ[î­Ô�Ó ô à�Ý;Ó8å×àyÞJÓ8ÑPàæÖ�Ü�äáà�èæí�î­àÀÜæÓ8Ö�òRÝMàæçRäJÜ
ÑfÑMÒ�Ó8ÑVî4äáÑ�ÒRäßÖ�./ÆöÔ»ÕYà�ÝPÝMÔ»ÝæêO&�àÀõyñRèPÑVÖâÔ»ÑMàyÑMÒ�Ó8ÑVàmo�ñRÓ8Ñ�äáÔKÖÒUÓ*~Vªäßè
Ó8òRòRÞßäJÜæÓ½Ñ�äáÔKÖ�ç�àæò,à�ÖâçâàæÖOÑ�í�ã�ñâÑªÕ�Ô»Ý�à�Ó×Ü�ÒdÓ8òRò�ÞßäJÜ�Ó8ÑMäáÔKÖ·î­à�Öâà�à�ç�ÑMÔÀÝ�ñRÖ�ÔKÖRÞáóðÔ»Öâà�èMäßõ|ñRÞJÓ8ÑMäáÔKÖ·ÑMÔÀòRÝMàæçRäJÜ
Ñ¤²m³=´
Õ�Ô»ÝYÑ�Òâà4î�Ò�ÔKÞáà�çâàæè�äáå»ÖÅèPò,Ó×Ü�à�U�,Dl<òµÔKäßÖKÑ�èYî�äáÑMÒ�c���àæç�2)í~( Ó×ÖRçÌòRÝPÔ»ã�Þáàæõ è�äáé�àpV
ê9$VÓ ô äßÖâå�òRÝMàæçRäJÜ
ÑMàæç5²m³=´|î�äáÑ�Ò
ÒRäáåKÒ\Ó»Ü�Ü�ñ�Ý;Ó»Ü
óKí�î�à�Ü
ÔKÖRÜ�àæÖOÑPÝ;Ó8ÑPà<ÔKÖdÑMÒâà�ÝMàæõðÓ×äßÖRäßÖ�åÌÑ[î­ÔÌò,Ó½Ý;Ó×õÌà�ÑPàæÝMèæê
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Table 5. Predicting Average Communication Latenc yÖµ×�ØsÙsÚpÛ ÜQÝvÞ¢ßpàâá�ã¹ä
å æ�ç\ä�åsÝvèéã¹ä�å Öµ×WØpÙsÚpÛ ÜQÝvÞ¢ßpàâá�ã¹ä
å æ�ç\ä�åsÝvèéã¹ä�å
ê K�ë¢K KbL�ì KbL�ì ê �?ë�ì fW�Wí fW�?f
ê Ô?ë¢K Ô�ì�Õ Ô�î�í ê KbL?ë�ì Kbî?fmK Kbî�íWí
ê ìmë¢K î���ì î?f�f ê î�Ô?ë�ì Ô�í�Ô�Ô Ô�ìQ�mK
ê �?ë¢K L?f�Ô L�LBK ê K�ë#� ìQLWî ìQí��
ê K�L?ë|K KbÔ�ìQL K�Ô�Ô�� ê Ô?ë#� í�î�ì í�Ô��
ê îWÔ?ë|K Ô�î���ì ÔWî�L�í ê ìmë#� L?fWf L?fmK
ê K�ë#Ô ÔBKWK ÔWÕ?L ê �?ë#� ��LWî ��í�í
ê Ô?ë#Ô Ô��WÔ Ô?f�f ê KbL?ë#� Kbí�î�í Kbí�ÔWî
ê ìmë#Ô ìQÔWL ìpKb� ê î�Ô?ë#� Ô�L���í Ô�L�íW�
ê �?ë#Ô fmK�î f�Õ?î ê K�ë¢KbL fW�W� fW��ì
ê K�L?ëJÔ KbÔ���� K�Ô?fmK ê Ô?ë¢KbL �?f�Õ ��L�í
ê îWÔ?ëJÔ Ô�ìQî?f Ô�ì?ÕQf ê ìmë¢KbL K�ÕsKbÔ K�Õ�Õ?f
ê K�ë�ì Ô���ì Ô��WÕ ê �?ë¢KbL KbîBK�Õ KbÔ��mK
ê Ô?ë�ì î�LWL î�LBK ê KbL?ë¢KbL Kb�?fmK Kb��íW�
ê ìmë�ì íWÕ�� íWÕ?î ê î�Ô?ë¢KbL îWÕsKb� Ô����Wí
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Ñ�äáÔ»ÖRè�äßè�Ñ�Ò�Ó½ÑdèPÔKõÌà³Ô×Õ
Ñ�Ò�à�èPà�ÑPÝ;Ó×ÖRè�Ó»Ü
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çâÔKñ�ã�Þáà?� Ü�Ô»ñRÖOÑ�äßÖ�å,ê�&�à�î Ó×ÖOÑ­ÑPÔÀõÌà�Ó×èMñâÝMàfÑ�Òâà ô ÔKÞßñRõÌàfÔ×Õ'ÑMÝ;Ó8ÖRè�Ó»Ü
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ÔKñâÖOÑ�äßÖâå�ê!&�àfçâà ô àæÞáÔ»òµàæçÀÑ[î­Ô�õÌà�Ñ�ÒâÔ�çRè
Õ�Ô»Ý4çâÔ»äßÖâåÌÑ�ÒRäßèæê
}�ñ�Ý<Ô»Ý�äáåKäßÖRÓ×Þ6èPÑ�ñRçâó�ÑPÔ�ÔDM�äßÖOÑPÔ\Ó»Ü�Ü�Ô»ñRÖOÑ�ÔKÖRÞáó�ÝMàæõÌÔ×ÑMà|ÝMà�Ó×çÂõÌäßè�èPàæèVÑMÔdõÌà�Ó×èMñâÝPàÀÑ�Òâà ô Ô»ÞßñRõÌà|Ô»ÕHÑMÝ;Ó8ÖRè
�

Ó»Ü
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ÔKñRÖKÑ�ÑMÒâàçâÔKõÌäßÖ�Ó×ÖOÑªÑPÝ;Ó×ÖRè�Ó»Ü
ÑMäáÔKÖ�Ñ[ó�òµà�ÑMÔðõÌà�Ó×èMñâÝMà ¯±°6ê¢GRÔ×Ý�à?�RÓ8õÌò�ÞáàKí�Õ�Ô»Ý�GJG E äáÑ4äßèªÝMàæõÌÔ»ÑPà�ÝMà�Ó×ç\õÅäßèMèPàæè�Ó×ÖRç\Õ�Ô×Ý
��Ó×çRä����/÷OÔ×ÝMÑ<äáÑ�äßè<ÞáÔâÜ�Ó×Þ6ÝMà�Ó×çÂõÅäßèMèPà�èVÑ�ÒRÓ8ÑlÓ8ÝMàÌçRäáÝMÑ ó�ÔKÖ�Ó�ÝMàæõÌÔ×ÑMàÌÖâÔ�ç�àOê�"­ñâÑ<Ñ�ÒRäßè<õÌà�Ñ�ÒâÔ�ç'í�î4ÒâàæÖ�Ü
ÔKõ��
ã�äßÖâàæç�î�äáÑ�Ò�Ô»ñâÝªòâÝMàæçRäJÜ
Ñ�äáÔKÖ·Ô»Õ9²B³µ´�Ó×ÖRçh²B³=·"í�à?�âÒRäáã�äáÑMè�òµÔ�Ô»Ý4Ó»Ü�Ü�ñâÝ;Ó×Ü�óðäßÖ�òâÝMàæçRäJÜ
Ñ�äßÖâå|Ñ�Ò�à<Ô ô à�Ý;Ó×ÞßÞ,ò,Ó8Ý�Ó×ÞßÞáàæÞ
àQP·Ü�äáàæÖ�Ü
óOíâÓ×Öâçdî�àlçâÔðÖ�Ô»Ñªò�ñâÝMè�ñ�à�äáÑªÕ ñâÝMÑMÒâà�Ý�ê
E ÒâàªèPà�Ü
ÔKÖâçÀõÌà�ÑMÒâÔ�ç|äßè"õÌÔ»ÝPàªäßÖ ô ÔKÞ ô àæç|Ó×ÖRçyÝMàmo�ñRäáÝPàæè�Ñ[î­Ô<èMäßõ|ñRÞJÓ8ÑMäáÔKÖRè�ÑMÔ�ÜæÓ8ÞJÜ�ñâÞJÓ8ÑMà ¯±°6ê"÷�äßÖ�Ü
à î­à îªÓ×ÖKÑÑMÔðÝPàæçRñ�Ü
à�Ñ�ÒâàyÓ×õÌÔ»ñRÖOÑ�Ô»Õ"õ|ñ�Ñ�ñ�Ó×Þ�Ô ô à�Ý�ÞJÓ½ò\ãµà�Ñ[î­àæàæÖ\ÑPÝ;Ó×ÖRè�Ó»Ü
ÑMäáÔKÖRè�Ó×ÖRç\Ñ�Òâà|Ó×õÀÔKñRÖOÑ4Ô»Õ�Ô ô à�ÝMÞJÓ8ò\ãµà�Ñ[î­à�à�Ö

Ü
ÔKõÌò�ñ�Ñ;Ó8ÑMäáÔKÖ�Ó×ÖRç�Ü
ÔKõÌõ|ñRÖRäJÜ�Ó8ÑMäáÔKÖ�î­à|Ü�Ó×ÞJÜ�ñRÞJÓ8ÑPà ¯�°³Õ�ÝPÔKõ Ñ�Òâà|Ø�Ù\[;ÚlÙªÓ×ÖRçÃØ�õéX;ÚlÙ èMäßõ|ñRÞJÓ8ÑMäáÔKÖRèæêJ&ìäáÑ�Ò�Ó
èMÞáÔ½î�Öâà�Ñ î�Ô»Ý�M·î�à<à?��ò,à�Ü
ÑªÑMÒ�Ó8ÑªÑ�Ò�à�Ó×õÌÔ»ñRÖOÑ Ô»ÕWÔ ô à�ÝMÞJÓ8ò�ãµà�Ñ[î­àæàæÖ�ÑMÝ;Ó8ÖRè�Ó»Ü
Ñ�äáÔKÖRèªÓ×ÖRç\Ü
ÔKõÌòRñâÑ;Ó8ÑMäáÔKÖ�î4äßÞßÞ)ãµà
ÝMàæçRñRÜ�àæç'ê�GâÝMÔKõ Ñ�Ò�à�èPà|Ñ î�Ô�èMäßõ|ñâÞJÓ8Ñ�äáÔKÖâè�î�àÀÜ�Ó×ÞJÜ�ñRÞJÓ8ÑMà]²B³µ´³Ó8ÖRçö²B³=·�ãµà�Ñ[î�à�àæÖ�Ñ�ÒâàæèPà|Ñ[î­ÔdÜ
ÔKÖ�cRå»ñâÝ;Ó8ÑMäáÔKÖRè
Ó×ÖRçyñRèPà�àmo�ñ�Ó8ÑMäáÔKÖ'U\./VsÑMÔ<Ü�Ó×ÞJÜ�ñRÞJÓ8ÑMà ¯±°6ê E ÒRäßè6õÌà�Ñ�ÒâÔ�ç|Þáà�Ó×çâèWÑMÔ�õ|ñ�Ü;Ò�ã,àæÑPÑMà�Ý6Ô ô à�Ý�Ó×ÞßÞKòRÝPàæçRäJÜ
Ñ�äáÔKÖyÓ»Ü�Ü�ñâÝ�Ó»Ü
óOê
E Ò�àlÝPàæè�ñâÞáÑ�è�Ó½ÝMà�òâÝMàæèPà�ÖKÑMàæç\äßÖ�Ñ�Òâà�Õ�ÔKÞßÞáÔ�î�äßÖâåÀèMñâã�èPà�Ü�ÑMäáÔKÖ'ê
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ë�Ü�Ü�ñâÝ;Ó8ÑPàæÞáó�õÌÔ�çâàæÞßäßÖâå$Ü
ÔKÖKÑMàæÖOÑ�äáÔ»ÖìäßÖ Ó×ÖOó�M�äßÖâç�Ô»Õ|Ü�àæÖOÑPÝ;Ó×Þßäáé�àæç�Ô»Ý\çRäßèPÑMÝ�äáãRñâÑMàæç Ü
ÔKÖOÑPÝMÔKÞßÞáà�Ýdäßè�Ó�ã�äáå

Ü;Ò�Ó×ÞßÞáàæÖâå»àKê E ÒRäßèðäßèðè�äßõÀò�Þáó�ãµà�Ü�Ó×ñRèPàÃÜ�Ô»ÖOÑMàæÖOÑMäáÔKÖ¡Ü�Ó×Ö$Ó8Ý�äßèPà�çRñâà�ÑPÔ ô Ó8Ý�äáÔ»ñRèðçRäáÝMà�Ü
ÑÅÔ»Ý·äßÖRçRäáÝPà�Ü
ÑÅà�ï)à�Ü
Ñ�èäßÖ�ÑMÒâàyñRÖRç�àæÝMÞáó�äßÖâå�Ó8Ý;Ü;ÒRäáÑPà�Ü
ÑMñâÝMàKê E ÒâàyçRäáÝPà�Ü�Ñ4àæïµà�Ü
Ñ�èVÜ
ÔKõÌàlÕ�ÝMÔKõ ÑMÒâàyèPà�Ý ô äJÜ
àlÝ;Ó8ÑPà�Ô»Õ�Ñ�Òâà|Ü
ÔKÖOÑPÝMÔKÞßÞáà�Ý�Ó×ÖRç
Ñ�Ò�à�Ó8ÝPÝ�ä ô Ó×Þ)Ý;Ó8ÑPà<Ô»ÕWÑ�Òâà<ÝMàmo�ñâàæèPÑ�èæê E Ò�à�äßÖâçRäáÝMà�Ü
Ñ à�ï)à�Ü
Ñ�èªç�àæò,à�Öâç\ÔKÖdÒâÔ�î çRäáï)à�ÝPà�ÖKÑªÑ ó�òµàæèªÔ»ÕWÝMàmo�ñ�à�èPÑMè4Ó×ÖRç
ÝMà�ò�ÞßäáàæèläßÖKÑMà�Ý;Ó»Ü
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PERFORMANCE OF LINEAR WAITING TIME MODEL FOR FFT
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Figure 13. Prediction accurac y of linear model for pref etched FFT on 64 processor s
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PERFORMANCE OF LINEAR WAITING TIME MODEL FOR RADIX SORT
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Figure 14. Prediction accurac y of linear model for pref etched Radix-Sor t on 64 processor s
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PREDICTION PERFORMANCE OF DUAL QUEUEING MODEL FOR FFT
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Figure 15. Prediction accurac y of pref etched FFT with the DSM dual queuing model
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PERFORMANCE OF LINEAR MODEL FOR NON−PREFETCHED FFT

o2       
pred. o2 
o4       
pred. o4 
o8       
pred. o8 
o16      
pred. o16

Figure 16. Prediction accurac y of non-pref etched FFT with the linear model
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CALIBRATION OF THE SIMULATIONS AGAINST FLASH

Speed ratio 3 simulation
Speed ratio 4 simulation
FLASH (with gcc −O2)    
FLASH (with MipsPro cc −O2) 

Figure 17. Comparison of unipr ocessor execution times on base problem sizes
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LOCATING FLASH IN THE DESIGN SPACE

Speed ratio 3 simulation of L1o2g1
Speed ratio 4 simulation of L1o2g1
FLASH (with gcc −O2)              
FLASH (with MipsPro cc −O2)           

Figure 18. Locating FLASH in the design space
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Figure 19. Prefetched FFT on 16 and 32 processor s
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Figure 20. Prefetched LU on 16 and 32 processor s
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Figure 21. Prefetched Radix-Sor t on 16 and 32 processor s
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Figure 22. Prefetched Ocean on 16 and 32 processor s
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Figure 23. Water on 16 and 32 processor s
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