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e47=(f3-78pre4Ov3H1'ClCl24e4,�1'(fer*-78p�"�«A<=3Tpr3	Cl?�*ym^?a1'Qsp¨,�*-QSCl?;erpr3	RP3-7=,�<=Qs1'?;.Te478m�.P3-?;7=3-2rpr�
CDpr3-k%/A*EI;1'ClCl24e4,�1'(fer*E7{,�*y/T3yp%1'78/�1'ClCl24e4,�1'(Ke�*E78p%*-RP(+1'e47�3T/:�K?'*-QóF�GH&Hk%pr3-?�p²"
«0<�3�7=klQS3E?+e4,�1'2y(f3E,�<=7=erï^kl3Tpl?3-CA?3ypr3-7=(�1�?�1'78mE3��K?�*-QóQs1'(f?;e��uQSkA24(fe4Cl24e43yp%1'78/
�q16pr(y�q*-kA?+e43E?0«�?a1'78pr�;*-?;Qsp�e47¡(K<�3	.P3E?+7=3-2rp=(+*	F¤1'Ove43E?zIK&)(+*-.P3yp81'78/u$Akl243E?�p²*E24Ov3-?�p
e47�(f<=3:1'ClCl24e4,�1'(fer*-78p�"�«A<=3¡1'ClCl24e4,�1'(fer*E7�p�µ¥*-kA(fClkl(+pA��3E?z3�?3Tï^kle4?3T/:(+*¡16mE?3E3
��e4(f<�?3-�K3E?3E7�,�3:*Ekl(fClkA(+pACl?�*y/ykA,�3y/�*-7N1�h�BD!¨övIK|s�y"�«A<=kDpr�v1]proqpr(f3-Qó<816/¡(+*
,�*EQSClkl(f3�kDpre478m��'L6IKRTe4(� %*y1'(Ke�78mnCD*Ee47�(81'?+e4(f<=QS3-(fe4,�"

«0<�3�Cl3-?;�;*-?;Qs1'7=,�3ypA?3yprkA24(+pACl?3ypr3-7=(f3T/:RP3-2r*-� 1'?z3¡/y3E?+e4Ov3y/:�K?�*EQ
��3Ee�m^<=(f3T/�1'Ov3-?�16mE3Tp%*-�=(f<=3¡/A1'(+1��;*E?�(f<=3�e478/ye4Over/yk%1'2y,�*T/y3yp�"�«0<=3���3EermE<=(fe478m
Cl?�*T/ykl,�3yp%1�QSe4�u��<=e4,�<�,�*E?+?3yprCD*E7�/0pA(+*:1�<=erm^<=24o¡Ov3E,�(+*-?;e4£63y/�®��¥J6���ð±��N*E?+.PI
2r*y16/�*-7N1�ö�IK|ê�y"]®Z«0<=3�Cl3E?,�3-7=(�Ov3-,�(+*-?;e4£v1'(fer*-7N*E�81��N*-?;.T2r*T16/:?z3ECl?3Tp�3E7=(+pA(f<=3
?a1'(Ke�*¡*-�=(K<�3�7=klQSRT3E?�*E�=Ov3-,�(+*E?�*ECl3-?�1'(fer*-78pA(+*�(f<=3�(+*E(+1'2y7=klQSRT3E?�*E�8*-Cl3E?a1'I
(fer*E7�p�"b±]«A<=3:p�kAe4(f3�,�*E7=(+1'e478p¨,�*y/y3Tpl��<�e4,�< ?�1'78mE3�e�7¤pre4£63��K?'*EQø*E7=3�(+*:*-Ov3-?�JvM6M
|s>%"

>A3E2r*-�n�6��3�Cl?3ypr3E7�(=?3yprkl24(+p%*ERT(+1'e47=3T/:kDpre478mnR0*-(K<{kA78*-Cl(fe4QSe4£63T/�1'78/
*ECl(fe4QSe4£63y/:Cl?�*Tm^?a1'Qsp�"�«A<=3�kl78*-Cl(Ke4Qje4£63T/:Ov3-?�prer*-78pA��3-?3�er/y3E7=(fe4,�1'2y(+*�(f<�3
F�GH&)I;prklClCA2�e43T/:Ov3-?�prer*-78pr�63-��,�3ECl(��;*-?8,�<81'78mE3TpA?z3yï^kAe4?3y/:(;*�kDpr3¡�'L6IKRTe4(�e47=(f3ym^3-?
*E?� %*y1'(Ke�78mnCD*Ee47�(81'?+e4(f<=QS3-(fe4,�"�tu$0h��6³����v1'7�/¡&)©ª!¨?3yï^kAe4?3y/�prkA,�<�,�<81'78m^3ypr�
��<=e4243�(f<=3¡*-(f<=3E?�Ov3-78/A*E?ap%/Ter/:78*-(+"��A3-78/A*E?apA��3E?z3¡1'242r*-��3T/:(+*�Qs*y/Te4�Ko¡(f<=3
,�*T/y3Tpl(;*:*ERT(+1'e47�e4QSCl?�*-Ov3y/¡Cl3-?;�;*-?+Qs1'7=,�3�?3yprkl24(+p�"�«0<=3�7=klQSRP3-?�1'7�/¡781'(fkl?3
*E��(K<�3�24e47=3ypA,�<81'78m^3y/:�;*E?�(f<=3Tpr3:*ECl(fe4QSe4£63y/:Ov3E?aprer*-78p%1'?z3:prkAQSQs1'?+e4£63y/¡e47{&)3E,�I
(fer*E7���RT3E2r*-��"8F¤*E(f3�(f<81'(q1'24(f<8*-k%mE< (f<=3Tp�3�Cl?'*ym^?�1'Qêp¨��3E?3�<=ermE<=24o:OP3E,�(+*E?+e4£63T/y�
p�*-QS3:*-��(f<=3EQ ?z3Tï^kAe�? 3y/w,�*y/T3�,�<81'78m^3yplRT3E�;*-?3�(K<�3�,�*EQSCle4243-?�p¬*E7{(f<=3�CD1'?�1'24243-24I
Ov3-,�(+*-?�p�oqpr(f3EQspA,�*-kA2r/:(+1'.P3:16/TOq1'7=(+16m^3¡*-�=(f<=erpA�;1',�(+"�«0<=3��N*E?+.qpr(+1'(fer*-7�Ov3-7=I
/A*E?apA(f3E78/y3y/¡(+*�Qs1'.P3�Qs*E?3�Cl3E?+�;*-?;Qs1'7=,�3-IK3E7=<81'7�,�e47�mn,�*T/y3�Qs*y/Te�gA,�1'(fer*E78pr�
1'24(f<8*-k%mE<�78*�OP3E78/A*E?�*ECl(fe4QSe4£63y/:Qs*E?z3�(f<81'7¤�	�]*E�=(f<=3��6L],�*y/y3Tp�"
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hH*T/y3ypl�ð3-?3�? kl7{Rq*-(f<{RPo¡(f<=3�Ov3E7�/0*-?�pD1'78/y�^��<=3E7{CD*yp�pre4RT243E�P1'(vF�GH&¨"
GH242y,�*T/y3¡*-Cl(Ke�QSe4£v1'(fer*E78pA��3-?3�Cl3E?+�;*E?+QS3y/¡RTo�(f<=3�Ov3E7�/0*-?�pr�67�*E(�RTo�F�GH&HCl3E?+I
p�*-7=7=3E2�"�&)3E,�(fer*E7��],�*-7=(+1'e478pA�Kkl?;(f<=3-?�/y3-(;1'e�2rp%*E7�R0*-(K<¤*E�=(f<=3ypr3�erp�p�kA3yp�"

«0<�3Tpr3�?3Tï^kle4?3EQS3-7=(+p¨��3E?3�(f3Tpr(f3y/wRTo:3-�=1'QSe4781'(fer*E7S*-�v(f<=3w*-kA(fClkl(PgA243yp
1'78/:Qs*T/ye4gl3T/�p�*Ekl?,�3�,�*y/T3ypA?3-(fkA?+7=3T/:RTo�(f<=3�Ov3E78/A*-? "�&)3EOv3-?a1'2yOv3E7�/0*-?�p%/yer/
78*-(�CA?�*-Over/y3�kDpA��e4(f<N*-7=3¡*-?8R0*E(f<N*-�=(f<=3ypr3E�v1'78/�1'?z3:p�*�78*-(f3T/:e47�&)3-,�(fer*-7��v"

GH242y?3Tprkl24(+pA��3-?3¡*-RP(+1'e47=3y/¡kDpre478m�Cl?�*T/ykl,�(Ker*-7�,�*EQSCle4243-?ap�"�Gw7=o¡,�*-QSI
RTe4781'(fer*E7N*-�8/A*E,�klQS3E7=(f3y/¡,�*-QSCAe�243E?�*ECl(fer*-78pA�N16p%1'242r*E��3y/A"�!´7�(f<=3�,�16pr3¡*-�
h�BD!´�-³��-�E!K>A|s�T1'78/H&)©ª!´�yprkl,�<j*ECl(fer*-78p¨��3-?3�kDpr3T/H(+*�e47=O�*-.P3�Cl?�*T/ykl,�(Ker*-7 Cl?3-I
Cl?�*E,�3Tp²p�*E?apA�;*E?�,�3E?+(+1'e47�,�*T/y3Tp�"�hH*-7=Ov3-��1'78/:(f<=3��N*-?;.0pr(+1'(Ker*-7�Ov3-78/A*E?apACl?'*-I
Over/y3T/�*-Cl(fer*E78pl��<�e4,�< 3Ee4(f<=3-?�3-24e4QSe4781'(f3y/�*E?�?z3T/ykl,�3y/w,�*y/y3�,�<81'78m^3ypl?z3Tï^kle4?3T/
(+*�kDpr3:�'L6IKRPe4(� %*y1'(fe478mnCD*-e47=(�1'?;e4(f<=QS3-(fe4,�" � *E?+.qpr(+1'(fer*-7�,�*EQSCle4243-?�p%1'2rp²*�<816/
*ECl(fer*-78pA��<=e4,�<N1'24ermE7=3T/:h�°w|s|s°wF /A1'(+1]1'2r*-78mnQs1',�<=e47=3��N*E?�/¡R0*Ekl78/A1'?;e�3Tp
1'78/A§A*-?8Cl?�*-Qs*E(f3y/¡e47=(f3ym^3-?�pA(+*�3EermE<=(�RPe4(+p�"

«0<�3¡1'OP3E?a16m^3�Cl?+e4,�3Tp%*-�8proqpr(f3-QspAkDpr3T/:e47�(f<=erpA�N*-?;.�1'?z3¡pr<�*E��7�e47
«¨1'RT243:�'�v1'78/:��3E?3:/T3-(f3E?+QSe47=3y/�16pl�;*E242r*-�Np�"�«0<=3�h�BD!¨Cl?+e4,�3�erp%*-7=3¡pre���(K3-3-7=(f<
*E��1]pre4��(f3E3-7�Cl?�*E,�3yp�p�*E?�h�JvM]proqpr(f3-Qs"�«0<=3�hH*E7�Ov3E�uCl?+e4,�3�erpA(f<=3�F�GH&)G�,�*-7=I
(f?�1',�(�Cl?+e4,�3��;*E?�1]pre478mE243EIKCl?'*E,�3Tp�p²*E?�h�� proqpr(f3EQê"�«0<=3:*E(f<=3-?8Cl?+e4,�3Tp%1'?z3
��3Ee�m^<=(f3T/�1'Ov3-?�16mE3Tp%*-�=(f<=3�Jv�'|ê>ô1'78/��'©ª>�F{Gw&)Gx&),�e43E7�(Ke4gl,ª1'78/¡$A78mEe47=3E3-?;I
e478m � *-?;.0pr(+1'(fer*E7��l?�*E,�kl? 3-QS3E7�(q®Z&)$ � �%±^Cl?+e4,�3yp=�;*E?�pre478m^243	CA?'*-,�3yp�p�*-?iproqpr(f3-Qsp
®�
� ` «¨1'RT243�~v±K"�«0<=3:�'~6�6|s>�&)$ � ��Cl?+e4,�3ypA��3-?3�kDpr3T/:e47�(f<8*ypr3���<=3-7�Jv�'|ê>
Cl?;e�,�3yp=��3-?3	78*E(A1'O�1'e42r1'RT243T"q«A<=3	��3Eerm^<�(fe478m��;1',�(+*-?0�î16p�/y3E(f3-?;QSe47=3y/u�K?�*EQ (f<=3
QS3-Qs*E?+oj/yerpr(f?;e4RTkl(fer*E7N*-�= %*ECDpAe47{(K<�3¡prkle4(f3T"�«���3E7�(Ko¡Cl3E?,�3E7�(8*-�=(f<=3� D*ECDpAe47
(f<=3wprkle4(f3w1'?3��;*-kA7�/we47 Cl?�*TmE?�1'Qsp¨��<=e4,�< k%pr3�Jv�'|ê> *-?�243Tp²pD*-��QS3-Qs*-?;o6"¬«A<=erp
,�*E?+?3TprCD*-78/ApA(+*�(f<=3:*ER0pr3E?+Ov3y/¡F{Gw&H�N*-?;.T2r*T16/�®ZBD3E�;"'~v±K"

�P2r*-C�?�1'(f3yp%1'78/:Cl?;e4,�3EIfCA3-?+�;*E?+Qs1'7=,�3�?a1'(fer*Tp%®Z�l�AB�±���3-?z3�,�1'24,�kl2r1'(f3T/�*E7
1�Cl3E?IK,�*y/T3�Rq16p�erp�"�hH*T/y3TpA?z3Tï^kle4?;e�78mn243yp�pA(f<81'7�Jv�'|s>ô*-�=Qs1'e47�QS3-Qs*E?+o���3E?z3
?3ECD*-?;(f3y/¡��e4(f<N1��'2r*-�òQS3EQs*-?+o���Cl?;e4,�3-�6��<=e4243�(f<8*ypr3�?z3Tï^kle4?;e�78mnQs*E?z3�(f<81'7
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Compute Server Configurations

Configurations tested
Dates on which
codes were run Clock

Single
Processor
Price (K$)�! #"%$'&)(*�!+ @-,-. /*021�3�5-4-4 +�5 /76	8�9;:�5-4-4-< 5-= "?> + @-@�!A�B?C?5ED�F�� 4-. DHG 8�3�5-4-4 +I 0	:;J%5-4-4-< <?3 @ "%> @-=-@-.

K*L �M+ .-.-. D� �N2& :#4-.-. O7PRQ  �S�& 8¥5-4-4-< @-=-@ D�TVU 5-.-WTV5EF 4-.-.-.?XY=-@-@ I 0	:;J 5 /70	1Z3�5-4-4 + 4-4 D�TVU 55-.B\[2D]A�^ XYW-.-.-.�@-4-. /*021�3�5-4-4 +�5 I 0 "?& 5-4-4-< =²5?3 @ D�TVU 55-.^`_aB?F2 #bc& 8 �!d?G :;: &�" 1 & X`eA ,-.-.-. /*6	8�9;:�5-4-4-<^Y& 6	Q &�fgS�& 8¥5-4-4-< =-@ D�TVU 5-.-@
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Jv�'|s>ô*-�=Qs1'e47�QS3-Qs*E?+o���3E?z3�?3-CD*E?+(f3T/:��e4(f<N1��'<=erm^<{QS3EQs*-?;o���CA?+e4,�3T"�«A<=3
1'Ov3-?�16mE3Tp¬1'78/�p�(;1'7�/01'?'/�/y3EOver1'(fer*-78p¨(+1'RPkl2r1'(f3y/wRT3E2r*-� ��3-?3�(K<�3E7 ,�1'24,�kl2r1'(f3y/0"
«0<�3¡pr(+1'78/A1'?�/�/T3-Over1'(fer*-78pA?3-Cl? 3ypr3-7=(�(K<�3�O�1'?+er1'(fer*E7¤*E�=(f<=3�?3-CD*E?+(f3T/:?�1'(fer*yp
�K?�*EQó,�*y/T3�(+*�,�*T/y3y"

«¨1'RT243ypA�](+*��]Cl?3ypr3E7�(�/01'(+1�e47�(f<=3��;*E?+QS���-hjilk	mn�'�6��<=3-? 3ohªerpA(f<=3:*ECl(fe4I
QSe4£63y/w?3Tp�kA24(q1'78/pk]erp¨(f<=3�kl78*ECl(fe4QSe4£63y/w?z3Tprkl24(+"¬�Pe�m^kA?z3Tp¬�n1'7�/w~�p�kAQSQs1'?+e4£63
(f<=3:prkAe4(f3� %*EC�?a1'(f3Tpr�6��<=e42�3��PermTp�"'� 1'78/:L prkAQSQê1'?;e4£63�(f<=3��l�AB ?r3Tprkl24(+p�"�FN*-(f3
(f<81'(�tH$Ahx/Ter/:78*-(�*ECl(fe4QSe4£63:1'7=o�,�*T/y3Tp²"�hw*-7=Ov3-�u,�<8*Tpr3�(+*¡*-Cl(Ke�QSe4£63¡*-7=24o
(f<=?3E3�,�*T/y3Tp�"��Te4781'2424o��6(f<=3�³���2�1'?�m^3�QS3-Qs*E?+o�?z3Tprkl24(+p%1'?3�,�1'24,�kl2r1'(f3T/:��e4(f<8*Ekl(
�;1',�(+*E?+e478mne47�(f<�3�2r1'?�mE3Tpr(�QS3-Qs*E?+o�,�*T/y3y"�«0<=erpA,�*y/T3�?3yï^kAe4?3y/:Qs*E?3�(f<81'7q�6�'�
|s>A�6��<=e4,�<��N16pA(f<=3�Qs1'��e4QSklQì1'O�1'e42r1'RT243�QS3-Qs*E?+o6"

«0<�3�RT3Tpr(�pre47�m^243-IKCA?'*E,�3Tp²p�*E?�Cl3E?+�;*E?+Qs1'7=,�3¡*-�81'242yQs1',�<=e47=3yp%prkl?;Ov3-oP3y/
�N16p�/y3E24e4OP3E?3y/ªRTou(f<=3ih�JvM'�a��e4(f<�1'24Qs*ypr(¥gA�K(fouCl3-?z,�3-7=(l*E�y(f<=3�(K<�3T*-?3E(fe4,�1'26Cl3T1'.
Cl3E?+�;*-?;Qs1'7=,�3y"�³N*E��3-Ov3E?��6(f<�3�!K>0|B�§y&ð�6M6M6M��6JvM]1'78/:(f<=3�&)©ª!¨BD�vM6M6M]/y3E24e�OvI
3-? 3y/u,�*EQSCD1'?a1'RT243	Cl?;e4,�3-IKCl3E?+�;*E?+Qs1'7=,�3u*E7¡kl78*-CA(fe4QSe�£63T/u,�*y/T3y"q«A<=3	�6JvM8<816/�1
�;1',�(+*E?�*E�=(f�N*:16/TO�1'7�(;16mE3���<=3-7N*ECl(fe4QSe4£63y/:Cl3E?+�;*E?+Qs1'7=,�3�?r3Tprkl24(+pr�6,�*E?+?3EI
prCD*E7�/Te47�mn(+*�~vM	�¢*-�=Cl3T1'.¡CA3-?+�;*E?+Qs1'7=,�3E�6��3-?z3�kDpr3T/:(+*��;*-?+Qó(K<�3�Cl?+e4,�3-IKCl3E?+I
�;*-?;Qs1'7=,�3�?�1'(fer*y"�«0<=3-?3�erpAQs*E?3�O�1'?+er1'(fer*E7�e47{(K<�3�Cl3-?;�;*-?;Qs1'7=,�3:1'78/:CA?+e4,�3EI
Cl3E?+�;*-?;Qs1'7=,�3�?�1'(fer*ypA�;*E?�(f<=3Tp�3�,�*T/y3TpD*E7N1��N*-?;.qp�(;1'(fer*-7�(f<81'7N*-7�(f<=3�(f�N*�CD1'?;I
1'24243-24IKOv3-,�(+*-?�pro0pr(f3EQspA(f3ypr(f3T/A"

� <=3-7�(f<=3M�6p�Qs1'242yQS3EQs*-?;o��]prkAR0pr3-(�*E�=,�*T/y3ypAerpA,�*E78prer/y3-?z3T/y�6(f<=3
Cl?;e�,�3-IKCl3E?+�;*E?+Qs1'7=,�3¡16/yO�1'7=(+16mE3¡*-�=(f<=3��N*-?;.qp�(;1'(fer*-78pAerpA3-Ov3-7�Qs*E?r3�Cl?�*-I
78*-kA7=,�3y/0"�«A<=erpAerpA2r1'?'m^3-24oj/ykA3�(+*�(f<=3��;1',�(�(f<81'(�(f<=3�2r1'?'m^3EIKQS3-Qs*-?;o��N*-?;.0pr(+1'I
(fer*E7{,�*-7=g%mEkA?a1'(fer*E78pD1'?3:prerm^7=e4gl,�1'7�(K24o¡Qs*E?z3�3-��Cl3E78pre4OP3�(f<81'7�(f<=3:prQs1'242
QS3-Qs*E?+o�,�*E7=gDm^kl?�1'(fer*-78p�"
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Prices for low and high memory configurations

Configuration
96MB SEWP

Price (K$)

1GB
SEWP
Price
(K$)K*L �M+ .-.-. D� #Ny& :�4-.-.{z K*L � P d 9;6�@²5-.-W-<-/7| <²@ 5²@-.

TV5EF 4-.-.-.?XY=-@-@ + 4 5²@-W`}
B\[2D]A�^ XYW-.-.-.�@-4-. <-W 5²@-<
^Y_*B?F2 #bc& 8 �!d?G :;: &)" 1 & X`e A ,-.-.-. @-@ 5z5-W
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Flop rates (MFLOP/sec.):  All Codesa

Configurations tested Suite Rate
Lowest
Rate

Highest
Rate

Standard
Deviation�! #"?$�&)(a�!+ @-,-. @²@ z¶@²5-| @?3 @�z¶@?3 @-| 5z5-.�z¶55-.-| @²5 z¶@²5-|

�!A�B%C�5\DHFo� 4-. <-W-.�zE<-<-.-| 5-<-.�z¶5-<-.-| @-@-.�z\@-<-.-| 55-.�z¶5z5-.-|
K*L �M+ .-.-. D� #N2& :#4-.-. z¶5-@-| zE<?3 + | z\@-,-| z¶5 + |
TV5EF 4-.-.-.?XY=-@-@�z\��| 5z5 zE=?3 ,-| @?3 5�z + 3 + | @²@ z\@²@-| 5²@ z¶5²@-|
BE[yD]A�^ X`W-.-.-.�@-4-. @²@ z¶@-,-| 5-4 z¶5?3 =-| 4²@ z\4²@-| 5-= z¶@ + |
^Y_*B�F	 �bV& 8 �!d?G :;: &�" 1 & X`eA ,-.-.-.

+ @ z¶@-<-| ,?3 @�zE<?3 @-| 5-<-.�z�5-<-.-| + , z + 4-|

���o���������
Flop rates (MFLOP/sec.):  < 96MB codes

Configurations tested Suite Rate
Lowest
Rate

Highest
Rate

Standard
Deviation�! #"?$�&)(a�!+ @-,-. + 4 z + =-| 5-= z¶5-=-| 5z5-.�z¶55-.-| @²5 z¶@²@-|�!A�B%C�5\DHFo� 4-. <-.-.�z + ,-.-| @²@-.�z¶5-<-.-| @-@-.�z\<-W-.-| 4-. z¶5-.-.-|

K*L �M+ .-.-. D� #N2& :#4-.-. z¶@²5-| z¶55-| z\@-,-| z¶5-<-|TV5EF 4-.-.-.?XY=-@-@ 5²@ z\4?3 @-| @?3 5 zE@?3 5-| @²@ z\@²@-| 5-@ z¶5-@-|BE[yD]A�^ X`W-.-.-.�@-4-. @-. z + <-| @-< z¶55-| 4²@ z\4²@-| 5-4 z¶@ + |^Y_*B�F	 �bV& 8 �!d?G :;: &�" 1 & X`eA ,-.-.-.
+ 4 z¶@-=-| @-= zE<?3 @-| 5-<-.�z�5-<-.-| + W z + ,-|

���o���������
Flop rates (MFLOP/sec.):  > 96MB codes

Configurations tested Suite Rate
Lowest
Rate

Highest
Rate

Standard
Deviation�! #"?$�&)(a�!+ @-,-. @-. z¶5-4-| @?3 @�z¶@?3 @-| @-. z\@-.-| 5-< z¶5-@-|�!A�B%C�5\DHFo� 4-. <-=-.�zE<-@-.-| 5-<-.�z¶5-<-.-| @-@-.�z\@-<-.-| 5-<-.�z¶5z5-.-|

K*L �M+ .-.-. D� #N2& :#4-.-. z¶5-@-| zE<?3 + | z + <-| zE=?3 @-|TV5EF 4-.-.-.?XY=-@-@�z\��| 5z5 z\=?3 @-| ,?3 .�z + 3 + | + 5 z + 5-| @?3 = zEW?3 4-|BE[yD]A�^ X`W-.-.-.�@-4-. @²@ z¶@-=-| 5-4 z¶5?3 =-| =-@ z\@-4-| 5-@ z¶5-,-|^Y_*B�F	 �bV& 8 �!d?G :;: &�" 1 & X`eA ,-.-.-.
+ 5 z¶@ + | ,?3 @�zE,?3 @-| 5-<-.�z�5-<-.-| + 4 zE<-.-|
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�������������
Price-performance ratios (FLOPS/$):  All codesa

Configurations tested Suite Ratio
Lowest
Ratio

Highest
Ratio

Standard
Deviation�! #"?$�&)(a�!+ @-,-. W-W zEW-@-| W?3 ,�zEW?3 ,-| + <-.�z + <-.-| W-< zEW-W-|

�!A�B%C�5\DHFo� 4-. 5-=-.�z¶5-W-.-| @²5 zE@-.-| @-.-.�z¶@-.-.-| <²@ zE<-.-|
K*L �M+ .-.-. D� #N2& :#4-.-. z¶5-<-.-| z + @-| z¶5-<-.-.-| z + =-.-|
TV5EF 4-.-.-.?XY=-@-@�z\��| 5-.-. zE=²5-| W-< z¶@-W-| 5 + .-.�z¶5 + .-.-| +-+ .�z +-+ .-|
BE[yD]A�^ X`W-.-.-.�@-4-. <-=-.�z¶@-W-.-| 5-@-. z¶5 + | @-.-.-.�z¶@-.-.-.-| @²5-.�zE@-@-.-|
^Y_*B�F	 �bV& 8 �!d?G :;: &�" 1 & X`eA ,-.-.-.

+ .-.�z¶@²@-.-| =-< zEW²5-| @-.-.-.�z¶@-.-.-.-| @²5-.�zE@²5-.-|

�Z�������H���
Price-performance ratios (FLOPS/$): < 96MB codes

Configurations tested Suite Ratio
Lowest
Ratio

Highest
Ratio

Standard
Deviation�! #"?$�&)(a�!+ @-,-. 5²@-.�z�5z5-.-| @²@ zE@²@-| + <-.�z + <-.-| W-@ zEW-,-|�!A�B%C�5\DHFo� 4-. 5-@-.�z¶5-<-.-| ,²5 zE@²@-| @-.-.�z¶5-=-.-| +-+ z + =-|

K*L �M+ .-.-. D� #N2& :#4-.-. zE@²5-.-| z¶@-W-.-| z¶5-<-.-.-| z + <-.-|TV5EF 4-.-.-.?XY=-@-@ + W-.�z¶@ + .-| 5 + .�z¶5 + .-| 5 + .-.�z¶5 + .-.-| + ,-.�z + 4-.-|BE[yD]A�^ X`W-.-.-.�@-4-. 5z5-.-.�zE=-@-.-| @ + .�z¶@-<-.-| @-.-.-.�z¶@-.-.-.-| <²@-.�zE<-4-.-|^Y_*B�F	 �bV& 8 �!d?G :;: &�" 1 & X`eA ,-.-.-. @-=-.�zE<-.-.-| <-.-. zEW²5-| @-.-.-.�z¶@-.-.-.-| @ + .�zE@-@-.-|

���o������ ��
Price-performance ratios (FLOPS/$):  > 96MB codes

Configurations tested Suite Ratio
Lowest
Ratio

Highest
Ratio

Standard
Deviation�! #"?$�&)(a�!+ @-,-. W-. zE@-4-| W?3 ,�zEW?3 ,-| 5-W-. z¶5-W-.-| <-@ zE< + |�!A�B%C�5\DHFo� 4-. 5-=-. z¶5-W-.-| @²5¡zE@-.-| @-.-. z¶@-.-.-| <-4 zE<²5-|

K*L �M+ .-.-. D� #N2& :#4-.-. z¶5²@-.-| z + @-| z¶@-,-.-| zEW + |TV5EF 4-.-.-.?XY=-@-@�z\��| ,-, zEW-.-| W-<¡z¶@-W-| @-<-. z¶@-<-.-| <-@ zE@-@-|BE[yD]A�^ X`W-.-.-.�@-4-. <²@-. z¶@²@-.-| 5-@-.¡z¶5 + | W²5-. zE<-,-.-| 5²@-.�z¶5-@-.-|^Y_*B�F	 �bV& 8 �!d?G :;: &�" 1 & X`eA ,-.-.-. @-=-. z¶@-.-.-| =-<¡zE=-<-| 5²@-.-.�z¶5²@-.-.-| + <-.�z + @-.-|
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GðpA78*E(f3y/¡3y1'?+24e43E?��vpr3-Ov3-?�1'2yOv3-78/A*E?apAQs*y/Te4gl3T/:(f<=3�RT3-7=,�<�Qs1'?;.¡CA?�*EI
m^?a1'Qsp�(+*	e4QSCl?�*-Ov3	Cl3-?;�;*-?;Qs1'7�,�3ª*E7¡(f<=3-e4?�proqp�(K3-Qsp�"0«0<=3iQs16m^7=e4(fkD/T3ª*E�T(f<=3ypr3
,�<81'78m^3ypAerp%prklQSQs1'?+e4£63T/:e47�«=1'RT243�J]RP3-2r*E�¡"�«0<=3�Cl3E?,�3E7�(=2�e47=3�,�<81'78mE3��N16p
/y3Egl7=3T/:(+*�RT3¡�6M6M�(fe4QS3ypA(f<=3�7=kAQjRP3-?�*-�=,�<81'78m^3y/¡24e47�3TpAe47{(K<�3¡p�*-kA?r,�3
/ye4Over/y3T/�RTo](f<=3D7=klQSRT3E?8*-�)78*-7=IK3EQSCl(fo'��78*-7=IK,�*EQSQS3-7=(=*E?+erm^e�781'2Tp�*-kA?z,�3D24e47�3Tp�"
hH*EQSCle4243-?�/Te4?z3E,�(fe4Ov3Tpl,�*-kA7�(816pl,�<81'7�m^3T/�p�*-kA?z,�3�24e47=3yp�" � <=3-7�RT2r*E,�.qp%*-�=24e47=3yp
1'?3�?3-CA2r1',�3y/w��e4(f< RT2r*E,�.qp¬*-��1'24(f3E?+781'(fe4Ov3�24e47=3ypr�E(K<�3�,�*Ekl7=(q*E�v,�<81'78mE3T/H24e47=3Tp=erp
,�1'24,�kA2r1'(f3y/�16pA(f<=3:m^?z3T1'(f3-?�*-�=(f<=3�7=klQSRT3E?�*E�=24e47�3TpA?z3EQs*-Ov3y/¡�K?�*-Qó(f<=3¡p²*Ekl?,�3
1'78/:(f<=3�7�kAQSRT3E?�*E��24e47=3TpA(f<�1'(=?z3-CA2r1',�3�(f<=3�?3-Qs*EOP3T/:24e47=3yp�"

hH*T/y3�,�<81'78m^3yp=Qs16/T3�RTow(f<=3��N*E?+.qpr(+1'(fer*-7 Ov3-78/A*E?ap¨?z3y/ykA,�3T/u(f<=3�7=klQSI
RT3E?�*E�=,�1',�<=3¡1'7�/¡(f?a1'78pr2r1'(fer*-7�2r*T*-.q16prer/y3�RTkl�Ø�K3-?�®Z«A¯0>%±�QSerp�p�3Tp�"�&)kl,�<N*ECl(fe4QSe4I
£v1'(fer*E7�pA,�*-78prerpr(f3y/�*-�8pr�N1'ClCle478mne47�7=3E?�1'78/�*Ekl(f3E?�2r*T*-C�e478/ye4,�3ypr�6?r3EOv3-?�p�e478m
1'?+?�1'o�e�78/Te4,�3ypr�6?3-I;1'?;?a1'78m^e478m�,�*-QSCl243E�ª7=kAQSRT3-?�pA(+*�e4QSCl?�*-Ov3:/01'(+1�2r*-,�1'24e4(fo��
1'78/:CD16/0/ye478m¡1'?;?a1'oqpAe47�h�°w|ê|s°wFòRT2r*E,�.qp�"�G¢mP*y*T/:e47=(f?'*y/Tkl,�(fer*E7�(+*:prkl,�<
*ECl(fe4QSe4£v1'(fer*-78pAQs1'o�RT3��;*Ekl78/:e47�BD3E�;"'�v"

h�BD!¨Qs*y/ye4gA3y/�pre4��(f3-3E7{,�*y/T3yp�"�«A<=3�<81'7�/�*-Cl(Ke�QSe4£v1'(fer*E78pAe47�,�24kD/y3T/
/ye4?3E,�(fe4Ov3ypA(+*�Ov3-,�(+*-?;e4£63�,�3E?+(+1'e47�2r*y*ECDpA��<=3-?3�(f<=3�,�*-QSCle4243E?¥µ¶p%/y3ECl3-78/y3E7=,�o
1'781'24o0prerpA�;1'e4243y/¡(+*:1'242r*E�òOv3-,�(;*-?+e4£v1'(fer*E78"�«A<=3Eo�1'2rp�*�?r3EOv3-?�pr3y/:2r*T*-C�e478/ye4,�3ypA(+*

È¹ÌuÇ�ÄãÆ'Ý²ÕÅÀTÃK»#ÖaÀ¦¥�ÈÇ6À¨§+¿ÉÀrÆ�Ç�ÄÅâ�ÀrÕÅàA»#½�¿ÉÄÅ¼DÄ��ÀrÖaÊÇ�ÀrÀT¿ÉÀ¨§+¿É¹

���o������©��
Range of number of lines changed for suite

Configuration
No. of codes
optimized

Lines
changed (%)�! #"?$�&)(a�!+ + . 5?+�!A�B%C�5\DHFo� 4-. 5-W . 5 4

K*L �M+ .-.-. D� #N2& :#4-.-. . .TVF 4-.-.-.?X`=-@-@ 5-< "% Q?ª "% #bc"BE[2D«A�^ X`W-.-.-.�@-4-. 5-= 5 5 @-.^Y_aB%F2 #bc& 8 �!d?G :;: &)" 1 & XYeA ,-.-.-. = . 5 @-.`}



�'L

1'242r*-�òe47=7=3E?�2r*y*ECDpA(+*�OP3E,�(+*E?+e4£63T"�&¨*-QS3�,�*y/T3ypA��3E?r3¡1'2rp�*�(fkA7=3y/:(+*¡16p�prerpr(�(f<=3
,�*EQSCle4243-?¥µ�pD1'kA(+*-Qs1'(Ke�,	CD1'?a1'24243E2�e4£v1'(Ke�*E7�kl(fe424e4(fo�"

hH*E7�Ov3E�uQs*y/ye4gA3y/¡(f<=?z3E3�Cl?�*Tm^?a1'QspA(+*�kDpr3�Ov3E,�(+*E?+e4£v1'(fer*-7N/Te�?3-,�(fe4OP3Tp�"
FN*�CD*E?+(fe478mn,�*T/y3�,�<81'7�m^3TpA��3-?z3�7=3-3T/y3T/A"'«A<=3Tpr3�,�*T/y3TpA��3-?3�? kA7�R0*-(K<{RPo
hH*E7�Ov3E��1'7�/¡RTo�F�GH&ðpr(+1'�Ø�;"

tH$Ahx/yer/:78*E(�*ECl(fe4QSe4£63:1'7=o¡,�*y/T3�e47{(f<=3:prkAe�(K3y"%F�e47=3-(K3-3E7{,�*T/y3Tpl��3E?r3
,�<81'78m^3y/:�;*E?�CD*E?+(Ke�78mn?3y16p�*-78p�"�«0<=3�(fe4QSe478mPpl?3ECD*-?;(f3y/¡<�3E?3���3E?3:*ERT(+1'e47=3T/
RTo�Ov3-78/0*-?�CA3-?ap�*E7=7=3-2r"

³�� *ECl(fe4QSe4£63y/¡�;*-kA?+(f3E3-7�,�*T/y3yp�"�«0<=3-o�,�*EQSQS3-7=(f3T/�*-7�(f<=3�781'(fkl?z3:*-�
(f<=3-e4?8,�*T/y3�,�<�1'78m^3Tp��6RPkl(�/Te�/¡78*-(�prkAClCl24o¡,�*-Cle43Tp%*-�=(f<=3�Qê*T/ye4gA3y/�p�*-kl?z,�3
,�*T/y3T"�«A<=3ypr3�Cl?�*ym^?a1'QspA��3E?3:1'242y? kA7{RPo�³{�y"�«Pe4QSe478mTpA�;*E?�pr3-Ov3E?a1'2A1'ClCl24e4,�1'I
(fer*E7�pA<81'Ov3�RP3-3E7�OP3E?+e4gA3y/�1'(�F{Gw&¨"

!K>0| *ECl(fe4QSe4£63y/�pr3-Ov3-7=(f3E3-7�,�*T/y3Tpr�6��e4(f<{24e47=3�,�<81'78mE3TpA?a1'78m^e47�mn�K?�*EQ
*E7�3�(+*�gA�K(fo�Cl3-?,�3-7=(+"�«0<�3�Cl?�*ym^?�1'Q �ðe�(K<{gA�K(fo�Cl3-?,�3E7=(�24e47�3TpA,�<81'78m^3y/:�N16p%1
�q16pr(��0*Ekl?;e43-?8«�?a1'78pr�;*-?;Qì®Z�P�T«�±�,�*T/y3���<=e4,�<�Cl3E?+�;*E?+QS3T/:CD*T*-?;2�oj*E7N1'2�2y,�1',�<=3-I
R016pr3T/w�î*-?+.qpr(+1'(fer*E78p²"%«0<=3�7�3E��(v2r*E��3ypr(�7=klQSRT3E?	*E��24e47=3Tpl,�<81'78mE3T/:�N16pl~6���ð"
|�*ypr(v,�*T/y3ypl<81'Ov3�RT3E3-7{?kA7 RPo:R0*E(f<{!K>A| 1'78/wRPo:F�GH&uCl3E?ap�*-7=7=3-2r"D!K7{CD1'?+(fe4,�I
kl2r1'?f��(f<=3iCl3E?+�;*E?+Qs1'7=,�3u*-�01'242�RPkl(y(f<=3	2r1'?'m^3ypr(yQS3EQs*-?;oH,�*y/T3yp���3E?z3	Ov3-?;e4gl3T/{1'(
F�GH&¨"

&)©u!�*-Cl(fe4QSe4£63T/�p�3EOv3-7{Cl?'*Tm^?a1'Qsp�"¬�q*-kA?+(f3E3-7{,�*y/T3ypl��3-?3�,�<81'78mE3T/w�;*-?
CD*E?+(fe478mn?3y16p�*-78p�"�&)3EOP3E?a1'2A1'ClCA2�e4,�1'(fer*-78pA��3-?3�,�*-QSCle4243y/¡kDpre478m�1'7¤*ECl(fer*E7
��<=e4,�<�/ye4?3-,�(f3y/ª(f<=3	,�*-QSCle4243E?A(+*i?3-Ov3E?apr3i7=3Tp�(K3y/ª2r*T*-CDpr��3-24e4QSe4781'(fe478m	(f<=3	7�3E3y/
�;*-?8(f<81'(�p�*-kA?,�3�,�*y/y3¡*-CA(fe4QSe4£v1'(fer*-78" � e4(f<¤*E7=3�3E��,�3-CA(fer*-7=�6(f<=3�&)©u!8*ECl(fe4QSe4£v1'I
(fer*E7�pA��3E?3:pre4QSe42r1'?�(+*�(f<8*ypr3¡*-�8*E(f<=3-?8OP3E78/A*E?ap�"�«A<=3�3-��,�3ECl(fer*E7{�N16p%1'7��P�P«
��<=e4,�<��N16pl3E��(f3-78pre4Ov3-24o�?z3E��?+e4(f(f3E7=�^e47=,�24k%/ye478m¡1�7=3-�òe4QSCl243-QS3E7=(+1'(fer*-7N*-�=(f<=3
�P�T«�e47�hH"�&)©ª!¬prklClCl24e43T/:,�*ECle43yp%*E�=(f<=3:*Ekl(fClkA(�gl243TpA�;*-?�(K3-7�Cl?'*ym^?a1'Qsp�"�GH242
,�*T/y3Tpl�ð3-?3�?+kl7�RTo�&)©u!8pr(+1'���+"



�'�

¬=å4æ ����� ���=�®
«0<�3Tpr3w/A1'(+1�pr<8*E� (f<81'(�prklCl3E?z,�*EQSClkl(K3-?�,�3E7�(K3-?apDprkl,�<S16plF{Gw&ª7=3E3y/w(+*

,�*E78pre�/T3-?8,�24kDpr(f3E?ap%*-�=,�*-QSClkA(f3:pr3E?+Ov3-?�pA��<=3-7N1',�ï^kAe4?+e478m�2r1'?'m^3�(f<=?�*EkDm^<=Clkl(
,�*EQSClkl(f3E?�proqpr(f3-Qsp�"�G�,�*-7=g%mEkA?a1'(fer*E7N*-�8�6M6M'IK~vM6M]pre478mE243EIKCl?�*E,�3Tp�p�*-?��î*-?+.qpr(+1'I
(fer*E7�pAQs1'o�RT3¡1�Cl?a1',�(fe4,�1'2A1'24(f3-?;781'(fe4OP3�(+*¡1�(f?a16/ye4(fer*E781'2yOP3E,�(+*E?rIKCD1'?�1'24243-2
Qs1',�<=e47=3-�63EOv3-7���<=3-7�(f<=3�,�kl?;?z3-7=(��î*-?+.P2r*T16/:,�*E78p�erpr(+p%*E�=��3-2424IKOv3-,�(+*-?;e4£63y/
h�?a1'o�,�*T/y3Tp�"

°w�=,�*-kl?�pr3-�vpr3EOP3E?a1'2y�;1',�(;*-?ap%*E(f<=3-?8(f<81'7{ %*T1'(fe478mnCD*-e47=(�Cl?;e4,�3-IKCl3E?+�;*E?+I
Qs1'7=,�3�?a1'(fer*Tp=QSkDpr(TRP3	,�*-78prer/y3E?z3y/He47j1',�ï^kAe4?+e478mw1¬2r1'?'m^3�Cl?�*T/ykl,�(Ker*-7jproqpr(f3-Qs"
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