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� � � � � � � � 
 �  BLAS. � � � � � � � � � �  � � � �  HPL 
 � � � � � � �  � �  � 
 � � � �  
ht t p: / / www. net l i b. or g/ benchmar k/ hpl / hpl . t gz.  � � � � � � � � � � � �  � �  
� � 
 � � � � 
 � � �  � � � � � � � � � � � �  � � � � � � � � 
 �  BLAS, � � � � � � � � � � � & �  

 � � � � � � � � � � � � �  Linux. - � � �  � � � � � � �  � � � � �  � � , � � � 
 � � � � �  � �  � � � � � � � � � � �  
� � � � � � � � � � � � � �  � � � � � � � � � � , � � � 
 � � � 
 �  � � � � � � � � �  � �  � � � � � �  � �  
� � � $� � � � � � �  Intel 80386. � � � � � � � �  � 
 � � � � � �  � � � � � � � � 
 � � � , � � 
 � � � �  � � �  
BLAS, � � � � &� � � : 

····  Atlas (ht t p: / / www. net l i b. or g/ at l as/ ),  

····  GotoBLAS 
(ht t p: / / www. t acc. ut exas. edu/ r esour ces/ sof t war e/ #bl as), 

····  Intel MKL 
(ht t p: / / www3. i nt el . com/ cd/ sof t war e/ pr oduct s/ asmo-

na/ eng/ per f l i b/ ). 
# � � � � � � � � �  � � � � � � � � 
 �  BLAS (� � �  � � 
 � � � �  � & BLAS), 

� � � � � 
 � " � �  � � � � �  �  
 � � � � � � � � � � � �  HPL. ! � � � " 
 � � �  �  � � � 
 � � � � "  
 � � � � � � , 
� 
 � � � � � " � �  � �  
 � � � � � � �  set up � &� � "  � � " �  � � 
 �  Make. <ARCH>. 
! � � � � � � � � " � �  � � �  �  Make. MyAr ch, � 
 �  MyAr ch – � � � � � � � � � � � �  � � � � � � � �  
� � � � � � 
 � � � �  � � � � � . � � � � � � � � , Li n_Xeon. . � � � � �  � � � � 
 � 
 � � � � " � �  , � � �  
� � " � , � 
 � � � �  � � � �  
  � � � � � � � � 
 � �  BLAS �  
 � � � � � � � � � � � . 

� � � � � � � � � � �  � � � � � � � �  � � � � � � � �  � � � � � � � � � "  ARCH �  � � � � � � � � � � � �  �  
� � � � � � � � �  � � � � � � 
 � � � � . 	  
 � � � � � � �  
 � � � � � � � � � � �  � � , 8 � � � � � �  �  � � � 
 � � � �  
� 
 � � � � �  
 � � � � 
 �  mpi cc  �  mpi f 77. ! � � � � � � � � �  MPi nc  �  MPl i b � 
 � � � � �  
� � � � � � � . 



	 � � � � � � � � � � � � �  
 � � �  �  
 � � � � � � � � �  � � � � � � �  
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. � � � � �  � � � � �  � � � � � � � � �  
 � � � � 
 �  make ar ch=MyAr ch (MyAr ch – 
� � �  � � � � � � � � "  � � � � � � 
 � � � � ). 3� � �  
 � � � � � � $� �  � � � + � �  � � � � + � � , 
� � � � " 
 � � �  �  
 � � � � � �  bi n/ MyAr ch �  � � � 
 � � � � �  �  � � � � � � �  � � � � � � � � � � � �  
� � " � �  xhpl . � 
 � � � � � " � �  �  , � � �  
 � � � � � �  � � " �  bi n/ HPL. dat  �  
� � � � 
 � 
 � � � � " � �  � � �  �  � � � � � � � � � � � �  �  
 � � � � � � � � $� � "  
 � � � � � � � . 

/ � �  � � � � 
 � �  � � � � � � � "  � � � � � � � 
 � � � � � � � � � �  � � � � �  � � 
 � � � � � �  
� � � � � �  � � 
 � � �  � � 
 , � � � � �  � � � � � � � � � � � � � �  � � �  � � � � � � � � � � �  � � � � � �  � � � � � . 
! � 
 � � � � � �  � � � � � � � �  � � � � � � �  HPL. dat  � � � � �  � � " � �  �  � � " � �  TUNI NG. 
� � � � � � � �  � � � � � � � �  � � � � � � � �  � �  � � � � 
 �  6 – , � �  � � � � � � �  � � � � � � � � � � � �  
� � � � � $, � � �  � � � � 
 �  
 � � 
 � � � � � � , �  � � � � 
 �  11-12 – , � �  � � � � � � � �  � � � � � � � � �  
� � � � � $�  � �  � � � $� � � � � � � . 

 
! � � � � �  � � " � �  HPL. dat  (� � � � �  � 
 � � � � �  � � � � � �  � � � � 
 ): 

01:  HPLi npack benchmar k i nput  f i l e 
02:  I nnovat i ve Comput i ng Labor at or y,  Uni ver si t y of  Tennessee 
03:  HPL. out       out put  f i l e name ( i f  any)  
04:  6            devi ce out  ( 6=st dout , 7=st der r , f i l e)  
05:  2            # of  pr obl ems si zes ( N)  
06:  25000 30000  Ns 
07:  3            # of  NBs 
08:  200 224 250  NBs 
09:  0           PMAP pr ocess mappi ng ( 0=Row- , 1=Col umn- maj or )  
10:  3            # of  pr ocess gr i ds ( P x Q)  
11:  5 6 3        Ps 
12:  6 5 10       Qs 
13:  16. 0         t hr eshol d 
14:  1            # of  panel  f act  
15:  1            PFACTs ( 0=l ef t ,  1=Cr out ,  2=Ri ght )  
16:  1            # of  r ecur si ve st oppi ng cr i t er i um 
17:  4            NBMI Ns ( >= 1)  
18:  1            # of  panel s i n r ecur si on 
19:  2            NDI Vs 
20:  1            # of  r ecur si ve panel  f act .  
21:  1            RFACTs ( 0=l ef t ,  1=Cr out ,  2=Ri ght )  



! � � � � � � � � �  3 .  ' � � � � �  �  � � � � � �  H i gh  Per f o r mance L I N PA CK  
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22:  1            # of  br oadcast  
23:  0           BCASTs ( 0=1r g, 1=1r M, 2=2r g, 3=2r M, 4=Lng, 5=LnM)  
24:  1            # of  l ookahead dept h 
25:  0            DEPTHs ( >=0)  
26:  2            SWAP ( 0=bi n- exch, 1=l ong, 2=mi x)  
27:  64           swappi ng t hr eshol d 
28:  0            L1 i n ( 0=t r ansposed, 1=no- t r ansposed)  f or m 
29:  0            U  i n ( 0=t r ansposed, 1=no- t r ansposed)  f or m 
30:  1            Equi l i br at i on ( 0=no, 1=yes)  
31:  8            memor y al i gnment  i n doubl e ( > 0)  

 
	  � � � � � � �  � � � � � � � � &� � �  � � � � � $�  � �  25000� 25000 �  30000� 30000 

, � � � � � � � �  (� � � � 
 �  05 �  06), � � � � � � �  � � � 
 � �  200� 200, 224� 224 �  250� 250 
(� � � � 
 �  07 �  08). * � � � � $�  � � � � � � 
 � � � � � � �  � � � 
 �  30 � � � $� � � � � � � �  � � � � �  
� � � � � � � � � � : 5� 6, 6� 5 �  3� 10 (� � � � 
 �  10-12). � � � � � � � � �  � � � � � � � � �  � � � � � �  
� �  � � � � �  � � � � � � � , �  � � 
 � � � � �  � �  � � � � � � � � � � � � �  � 
 � � �  � �  � � 
 � � . 

! � � � �  � � 
 � 
 � � � � � � � � �  � � " � �  HPL. dat  � � �  � � � � �  � � � � � 
 � � �  � � � �  
HPL, 
 � �  � � � �  � � � � �  � � � � � � � � � � � � � � �  
 � � � � 
 � "  

mpi r un - np N . / xhpl  

7� � � �  � � � $� � � � � � �  N 
 � � � � �  � � � �  � �  � � � � + �  � � 
 � � � � � � � � � �  
� � � � � � � 
 � � � �  � � � � � � � � � � � & � �  � � � � � � � � �  � � �  Ps  �  Qs  (� � � � 
 �  11-12). 

	  
 � � $�  � � � � � � �  
 � � 
 � � �  � � � � � � � �  � � 
 � �  � � 
 � � �  � � � � � � � $� �  �  

 � � � � 
 � � � � � �  � � � � � � � � � �  � � � � �  �  
 � � � � � � � � � �  � �  � � �  � � � � � � � 
 � � � � � � � � � � . 
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! � � � � � � 
 � �  4. 
( � � � � 	 � � � � 
 � �  � � � � � � �  � � � � � � � 
 � �  � � � � 
 � � � �  Cleo 

� � � � � � �  � � � � � � � � � �  � � 
 � � � � � �  Cleo 
 � � � � � � � � � � �  � � � � � 
  � � 
 � �  � �  
� � � � � � � � $� � � � � � � �  � � � � � � � � � � � � � �  � � � � � � � 
 � � , �  � � �  � � � � �  � �  
 � � � � � � � � . 
� � �  � � � � � � � � �  � � � � � � � � � � � 
 �  � � � � � � 
 � � � � �  � � � � � � � � � � � � � �  � � � � � � �  
� � � 
 �  � � 
 � � � � � , � � � � � � � � �  � � � � 
 
 � �  � �  � � � � � 
 � , � � � � � � � �  � � � � � � , 
� � � � � � � �  � � � � � � � $� & �  � � � � � � � � �  � � � � � 
 � " . ! � �  � � � � � � � � � � � � �  
� � � � 
 � � � � � � �  � � � � � 
 �  � � 
 � � , � � �  � � � � � � � �  �  � � � � � 
 �  �  � � � 
 � &� , � � 
 �  � �  
� � � � � � 
 � � � �  � � � � � �  � � � � � � � . 

� � � � � � �  � � � � � � � � �  � � � � � � � �  �  � � � � � � � � � �  � � � � � �  � � 
 � � � " , �  � � �  
� � � � �  �  � � � � � 
 � � � � � � � � � � �  �  � � � � � � � � � � �  �  � � � � � � � � � � � � � �  � � � � � � � � �  
� � � � � "  MPI: MPICH, MPICH-gm, LAM, ScaMPI, MVAPICH �  
 � � � � � � . 

	  
 � � � � � � �  � � � � � � � � � � � � � "  � 
 � � � $�  � � � � � � � � � � � �  � � � $� � � � � . 
� � � � � � �  � � � � � � � � �  �  � � � � � � � �  � � � � � � � � � � � � � � �  � � � � , 
 � � � � � "  � � � � �  
� � 4� 
 � � � � �  � � � 
 � � � 
 �  � � � $� � � � � � � . 	  � � � 
 � �  � 
 � � "  � � � � � 
 �  � � � � � � �  
� � � � � � �  � � �  � � � $� � � � � �  � � � � � � � � � � � � � . 

� � � �  � � � � � � �  Cleo � � � � � � � �  � �  � � � 
 �  perl, � � �  � � � � � � � � �  
� � � � � � � � � � � �  � �  � �  � � � � � � � � �  � � � � � � � � � � . 
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� � � � � � � � � � � � � � � � � ), � � � � � � � & � � �  � � 
 � � � � � � , � � � � � � � � -� � � � � � � � � , 
� � � � � 
 � � � � �  � �  � � � �  � � � � � � �  � � � � � , �  � � � � � �  
 � � � � � � 
 � �  � � � � � � � � , 
� � �  � � � � � � & � �  � � � � � � 
 � " � � � � �  �  � � � � � � � �  � �  TCP/IP � � � �  � � � � �  � � " � �  
� � � � � � � � �  � � � � � � � . 
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 � � � � � � � �  � � � � � � � � � , � � �  � � � � � � & � �  � � � � � � �  � � � � � $� �  �  � � � � � � � � , 
� � � � � � � � , � � � � � � � � 
 �  � � 
 � � � �  �  � � � � � 
 � , � � � � � �  � � 
 � � � �  �  
 � � � � � . 

	 � � � � � � �  � � � � � � � � �  � � � � � � � � � � � �  
 � � � � � � � , � � � � � � � � & � �  
� � � � � 
 � �  � � � � � � 
 � " � � � � �  � � � � � � �  �  
 � � � � � � 
 � �  � � � � � � � � . ! � � 
 � � � � � � � � �  
� � � � � � � � � � �  � � � � � � � � � � � � �  � � " �  � � � � � � � � �  � � � � � � �  
 � �  � � � � � � � � �  
 � � � � �  
� �  � � � � � 
 � � , � � 
 � � � �  �  � .� . 

 
 � � � � � � � �  � � � � � � � �  

� � � � � � �  � � � � � 
 � "  � � � � � � � �  � � 
 
 � � � � � � � �  � � � 
 � � � 
 �  � � � � � 
 � "  
� 
 � � � � � � � � � � . 	 � �  � � �  � � � � � � � � � � � �  � � � � � � � � � � 
 � , 
 � � 
 �  � 
 � �  � � � � � 
 �  
� 
 � &� � &�  �  � � � �  
 � � � � � . - � �  � � � � � � , � � �  � &� � "  � � � $� � � � �  � � � � �  
� � � � � � � � � � � � � �  � 
 � � � � � � � � � �  � � � 
 � � � 
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