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! ǔ�ƇƷǄƾǂƸǕƇǂǌƇƺƇǇǂƼǄǇƺǆƾƇǈƿƇǍǁƾƇǇƾǑǍƎ
ǀƾǇƾǋƺǍǂǈǇƇǌǎǉƾǋƼǈǆǉǎǍƾǋƇǌǒǌǍƾǆ�
!  ưǁƾƇǇƺǆƾƇǐƺǌƇƼǁǈǌƾǇƇƿǋǈǆƇǉǎƻǅǂƼƇƺǉǉǅǂƼƺǍǂǈǇǌƇǂǇƇƦǎǅǒƇƓƑƒƑƏ�

!  ǔ�ǕƇǌǍƺǇƽǌƇƿǈǋƇƺƇǎǇǂǍƇƼǈǋǋƾǌǉǈǇƽǂǇǀƇǍǈƇƒƑƇƬƾǍƺƍƇǐǁǂƼǁƇǂǌƇ
ƺǅǌǈƇǍǁƾƇǉƾǋƿǈǋǆƺǇƼƾƇǍƺǋǀƾǍƇǈƿƇǈǎǋƇǉǋǈǃƾƼǍƏ�

!  ưǁƾƇǇƺǆƾƇƿǈǋƇǇǈǇƎƦƺǉƺǇƾǌƾƇǉƾǈǉǅƾƇǂǌ�

ǔƧƇƼǈǆǉǎǍƾǋǕ�
ƧƇƟǈǆǉǎǍƾǋ�

ƧƎƟǈǆǉǎǍƾǋ�

ƧƾǂƇƼǈǆǎǍƾǋ�

ǖǖǖ�

!  ƝǇǈǍǁƾǋƇǆƾƺǇǂǇǀƇǈƿƇǍǁƾƇǔ�ǕƇǂǌƇǔƺƇƻǂǀƇǀƺǍƾƏǕƇƇ�
!  ƝƇǇƾǐƇƾǋƺƇǈƿƇƼǈǆǉǎǍƺǍǂǈǇƺǅƇǌƼǂƾǇƼƾƇǂǌƇƼǈǆǂǇǀƇǍǁǈǎǀǁƇǍǁƾƇǀƺǍƾƇǔ�ƏǕ�
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ǡ�ǢȆÃŞȆ�Íɠ1/3ɡ�

!  ƓƑƒƒƐƒƒƐƒƖăļȆęƔƙTưƫƬƖƑƑɖȰȹȁ2Ȉę��Șø�ɥ�

ƧƇƼǈǆǉǎǍƾǋɠƫƼǍƇƓƑƒƒɡ� ƧƇƼǈǆǉǎǍƾǋɠƦǎǇƇƓƑƒƒɡ�

ƮǆƺǑ� ƒƑƏƖƒƬƢƨƫƬƯ� ƙƏƒƗƓƬƢƨƫƬƯ�

ƮǉƾƺǄ� ƒƒƏƓƙƬƢƨƫƬƯ� ƙƏƘƘƕƬƢƨƫƬƯ�

ƾƿƿǂƼǂƾǇƼǒ� ƚƔƏƓƉ� ƚƔƏƑƉ�

ƪǆƺǑ� ƒƒƍƙƘƑƍƓƑƙ� ƒƑƍƘƓƖƍƒƓƑ�

ơǑƾƼǎǍǂǈǇƇǍǂǆƾ� ƓƚǁƓƙǆ� ƓƘǁƖƚǆ�

ɕɛȤɛȧ� Y� ȮȰȷɍN�
ðĜ�ĳ 

(ɈȲɄəȵɆȰ)�
sĺ=ù 

(%)�
1ɚȵȹǥǺȔȆ
ðĜ�ĳ�

sĺÀű 
ɠÀűɡ�

1� Japan� K computer� 10.510    93 � 824.56 � 29.47 �
2� China� Tianhe-1A� 2.566� 55 � 635.15 � 3.37 �
3� US� Jaguar� 1.759� 75 � 253.07 � 17.27 �
4� China� Nebulae� 1.271� 43 � 492.64 � 1.91 �
5� Japan� TSUBAME2.0� 1.192� 52 � 852.27 � 2.40 �

ðĜ�ĳǻǯȁȄǭǟƅ=ùǟ�ëőŷ<ǟƅ$ž�ȘMÀȅsŇ�
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ȁȰɁȪɛȆ�ĳ¥ØȂǴȀ8ÿǳȖȀǦȕ�

ƊǘƋưƫƬƖƑƑɖȰȹȂȇɮ�
�
ƨƥƪƬƝƟƧɇɛȴɋɝȦȆsĺ�ĳȘ¥ØȂǴǺǟ

�ĂȆȰɁȪɛ��ƖƑƑ�ȌȁȆɕɛȤɛȧǠ�ȅ
ƓTǟƗÄȂƒƒÄȅÁ¸ǳȖȕ�
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�ĳ�
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ðĜ�ĳȘ�ǰȕȆȇǟßŜĄt¿�
ɎɏɖțȦȱȰ�ĳȂŠ$�ĳȘ�ǰȕȆȇVŵ�

ưƫƬƖƑƑȆ¥ØȂȄȕƨƥƪƬƝƟƧɇɛȴɋɝȦȇ�
ðĜ�ĳȆȍȁãȌȕ�

ɠɎɏɖțȦȱȰ�ĳǟŠ$�ĳȇȋȂșȃı�ǳȖȄǦɡ�

ǡ�ǢȆÃŞȆ�Íɠ2/3ɡ�
ƤƬƟȴɐɘɛȯțȞȡɝȺɬďn¡ĻńĜȁhÿǳȖȕńĜɁȲɝɛǪȓ¢4ǴǺƓƙŻĆȆ3ü�

ĳȅȒǽȀǟȰɁȪɛȆĬLĄȄ�ĳȘň"ǶȕƤƬƟȴɐɘɛȯɇɛȴɋɝȦɆəȧɕɍǪȓǟõȅ

ŪĿȄɩǾȆɇɛȴɋɝȦȘƤƬƟȴɐɘɛȯțȞȡɝȺȂǴȀǟÞ�ƒƒÄȆƯƟȅȀļ��

ƒƏ  ƣǅǈƻƺǅƇƤƬƨɠiŁÙȄţĖƒÛ¹Ē�ȆáłȅǩǯȕðĜš�ɡ�

ƓƏ  ƣǅǈƻƺǅƇƮƺǇƽǈǆƝƼƼƾǌǌɠ
6ɆəȱȰűȁȆɕɛȳɍɎɏɖțȦȱȰ�ĳɡ�

ƔƏ  ơƬƇƯưƮơƝƩƊưǋǂƺƽƋƇǉƾǋƇǌǒǌǍƾǆɠhŪŏĹÀȆɎɏɖțȦȱȰš�ɡ�

ƕƏ  ƣǅǈƻƺǅƇƢƢưɠƅšɄɝɖȠg­ȆĬL�ĳɡ�

�

Global HPL� Performance (TFLOP/
s)�

System� Institutional 
Facility�

1st place� 2,118� K computer� RIKEN�
1st runner up� 1,533� Cray XT5� ORNL�
2nd runner up� 736� Cray XT5� UTK�
Global RandomAccess� Performance (GUPS)� System� Institutional 

Facility�
1st place� 121� K computer� RIKEN�
1st runner up� 117� IBM BG/P� LLNL�
2nd runner up� 103� IBM BG/P� ANL�
EP STREAM (Triad) per 
system�

Performance (TB/s)� System� Institutional 
Facility�

1st place� 812� K computer� RIKEN�
1st runner up� 398� Cray XT5� ORNL�
2nd runner up� 267� IBM BG/P� LLNL�
Global FFT� Performance (TFLOP/

s)�
System� Institutional 

Facility�
1st place� 34.7� K computer� RIKEN�
1st runner up� 11.9� NEC SX-9� JAMSTEC�
2nd runner up� 10.7� Cray XT5� ORNL�

PCȦɕȰȲɚɝȦȮɔȵɆƇin @êŦ 
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Š$�ĳ�

ɎɏɖțȦȱȰ�
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ðĜ�ĳ� Š$�ĳ�

ƓƑƒƒƐƒƒƐƒƗăļȆƓƑƒƒ�ƤƬƟȴɐɘɛȯțȞȡɝȺȆƕŨŮǶȊȀȁę��Șø��
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�Y�

��n� 
�<Q&��

128 GFLOPS (16 GFLOPS x 8 cores)�

)!s� 8�

&M3&c}s� 2.0 GHz�

~`hs� 
��d�

S_�H735 x 4 (2 SIMD)�
��d x 2�

L./1s�
~`hs�L./1 (64bit) : 256 �
{�L./1 (64bit) : 188 �

%F3-G 
L1I$ : 32 KB (2way) 
L1D$ : 32 KB (2way) 
L2$ : Shared 6 MB (12way) �

DEJje� 64 GB/s (0.5B/F) 

45nm CMOS process 
23?+"0: 22.7mm x 22.6mm 
5IO./1s : 760M �
Power : 58W (TYP, �`�k30
), zZ�

Vendor� Name� Core�
Process  

rule (nm) 

Peak 
performance 
(GFLOPS) 

Cache 
(MB) 

Power 
 (W) 

GF/W �
System  

(w/planned)�

IBM PowerPC A2 16 45 204.80 32 55 3.72 Sequoia (BlueGene/Q) 

Intel E3-1260L 4 32 105.60 8 45 2.35 

Fujitsu SPARC64VIIIfx 8 45 128.00 6 58 2.21 K computer 

IBM Power7 8 45 256.00 32 200 1.28 

AMD Opteron�6172 12 45 100.80 12 80 1.26 XE6,etc. 

Intel� Xeon X5670� 6� 32� 79.92� 12� 95� 0.84� TSUBAME2.0,etc. �

ƅ�ĳǪǾ�ëőŷ<�

ƾǑƏƇ�
ƯƺǇƽǒƇƞǋǂƽǀƾƇ�
ƵƩƩƇǋƾǀƏƊƓƖƗƻǂǍƋƇǑƇƒƗƇƜƇƗƕĿĥ��ȆȴȵɆȂȆßŜ�

DDR3 Memory
(16 GB x 4 / 1 SB)

SPARC64TM VIIIfx
(4 CPUs / 1 SB)

ICC (Tofu NW LSI)
(4 ICCs / 1 SB)

Water-cooling
module© Fujitsu Limited.

ńĜȾɝȺȂȝɛȲɝȪȽȦȹȆ×��

" ńĜȾɝȺȆ×��

" ƟƬƱɠƙȪțɡ� � �ɬɧ%�

" ƥƟƟɠȝɛȲɝȪȽȦȹÿƨƯƥƋ �ɬɧ%�

" Ɏɏɖ � � �ɬɧɫƣƞ�

" ȝɛȲɝȪȽȦȹȆ×��
" ɓɝȭɝɂɒɝȇƔÛ+ȹɝɕȰ�
" |_ɬƇƔÛ+ȆÝŏK¹OȅǸȖǹȖ
ƖƣƞƐǌƇǑƇƓɠE¹OɡǣüŌɃɝȦǤ�

" ȨɝɅɗɬƇģƓƑƑƍƑƑƑÈɣģƒƑƑƑǄǆ�

ȾɝȺ�

ƟƬƱƛƇƒƓƙƣƢƨƫƬƯ�
ƊƙƼǈǋƾǌƋ�

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢǅǈǉǌ�

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢǅǈǉǌ�

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢǅǈǉǌ�

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢǅǈǉǌ�

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢǅǈǉǌ�

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢǅǈǉǌ�

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢǅǈǉǌ�

ƨƓƈƛƇƗƩƞ�

64GB/s 

Ɵǈǋƾ�
ƯƥƩƠƊƕƢƩƝƋ�
ƒƗƣƢƨƫƬƯ�

ƩơƩƛƇƒƗƣƞ�

3Û+ȹɝɕȰȆȝɎɝȯ�

ɵ

ɶ

ɷ

5GB/s x E¹O�

(üŌɃɝȦɡ�

5GB/s x E¹O�

ɠüŌɃɝȦɡ�

5G
B/s x E

¹
O
�

ɠ
ü
Ō
Ƀ
ɝ
Ȧ
ɡ
�

5G
B/s x E
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�
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ǡ�ǢȆȮȰȷɍ×��
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ȮȰȷɍɉɝȺ 
 

ȾɝȺ×4�

5120*T/Đ 
64GB�

ńĜɕȵȦ 
 

ȮȰȷɍɉɝȺ×24 
IOȮȰȷɍɉɝȺ×6�

12.3,T/Đ 
1.5TB�

ȾɝȺ 
 

CPU×1 
ICC×1 
Ɏɏɖ�

ðĜ�ĳɬ1280*T/Đ 
ɎɏɖtŬɬ16GB�

ńĜɕȵȦİ 
 

ńĜɕȵȦ×8 
ȸȜȰȦɕȵȦ×2 

98.4,T/Đ 
12TB�

ȮȰȷɍ/� 
 

ńĜɕȵȦ×800�� 

1�T/Đɭ10ɈȲɄəȵɆȰ 
1PB���
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À
ű
ƊĐ
ɡ
�

•  Dl´ƛƇƒƚƍƙƕƙ�
•  Ñl´ƛƇƔƓƑǑƔƓƑǑƒƓƑ�

•  řŦ´ƛƇƕƒƍƕƘƓ�
•  ȹɝȲɗɆəȱȰ´ƛƇƒƓƍƓƙƙ�
! ĕű
6ƛƇƓƍƑƕƙƊƔƓǑƔƓǑƓƋ�

! ɀɛȺ
6ƛƇƗ�
•  ƔƓǑƔƓǑƒƓȆȹɝɕȰȅɋȵɃɛȧ�

ƩƬƥƹƞƼƺǌǍ�

ƩƬƥƹƝǅǅǋƾƽǎƼƾ�
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•  ɴɰɲńĜȆƒF�ȘîrƊɩ�DlȌȁȇGÉńĜ
sºp�Ƌ�

•  ƒƑƘƍƓƚƓƇDlȆƯǂƪƳ�
!  Ñl´ɬ �ƖƘƗǑƖƘƗǑƒƚƓ�
!  ɀɛȺ´ɬ�ƓƓƚƍƙƓƕ�

•  
6ɆəȱȰ´ɬƖƖƍƓƚƗƇ�
!  ĕű5;ƛƒƙƍƕƔƓƇƇǑǞɀɛȺ5;ƛƇƔ�

•   ÿȾɝȺȆɃɝȦ�ĳƛƇƘƏƑƘƬƢƨƫƬƯ�
!  ƖƖƍƓƚƗƇȾɝȺƊƕƕƓƍƔƗƙƇȪțƋ�

îrÊ��

ƗƇǇǆ�

ƓƑƇǇǆ�
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ư
ǂǆ
ƾ
Ƈ�

ƬǋǈƼƾǌǌƇǇǎǆƻƾǋ�
ƠƣơƩƩƐƯƠ�

ƠƣơƩƩƐƯƠ�

ƠƣơƩƩƐƣƯ�

ơƥƣơƪƐƯƠ�

•  s=�ĳȇƇƔƏƑƙƇƬƢƨƫƬƯƇƏ�

•  ɃɝȦ�ĳȅvǶȕsĺ=ùȇƕƔƏƗƇƉƇƏƇ�

•  /sĺÀűȅvǶȕŠ$ÀűȆ;LȇƇƒƚƏƑƉƇƏ�

•  ƯƟƢńĜȆF�ɧTȆsĺÀűȇƇƖƍƖƑƑƇĐƊƒƏƖƇÀűƋƏ�

ɆəȱȰűȆəɝȺɀɕɛȰ�
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ƙƑƏƙƉ�

ƒƗƏƕƉ�

ƒƏƖƉ�

ƑƏƖƉ�
ƑƏƘƉ�
ńĜȪȰȹȆ5{�

ƼǈǆǉǎǍƺǍǂǈǇ�

ǀǅǈƻƺǅƇƼǈǆǆǎǇǂƼƺǍǂǈǇƐǌǉƺƼƾ�

ƺƽǃƺƼƾǇǍƇƼǈǆǆǎǇǂƼƺǍǂǈǇƐǌǉƺƼƾ�

ǀǅǈƻƺǅƇƼǈǆǆǎǇǂƼƺǍǂǈǇƐǈǋƻǂǍƺǅ�

ǐƺǂǍƐǈǋƻǂǍƺǅ�

!  ƓƑƒƒƐƒƒƐƒƙăļȆƓƑƒƒ�ȫɝȺɛɜɇɗŒȆÃƅ�ĳŒƊƳǂǇǇƾǋƋȘIŒ�

!  ȫɝȺɛɜɇɗŒɬțɆɖȨɝȮɔɛȆs�ĳȂńĜďnȆ�ÍȅvǴȀțɎɖȢńĜÚn�ǫ
¨�ǶȕŒǟÞ�ƒƒÄȆƯƟȅȀļ��

!  IŒŌ¶ɬǡǡ�ǢȅȒȕƒƑƑƍƑƑƑDlȮɖȪɛɜȻȾɚȝɑȆŷlö�Ȇę�DüńĜǢ�

!  ɄȚȝȻɖȰȹƖ�ǶȊȀǫIŒɠƯǉƾƼǂƺǅƇƝƼǁǂƾǏƾǆƾǇǍƛƒǟƤǈǇǈǋƺƻǅƾƇƩƾǇǍǂǈǇƛƔɡ�

PCȦɕȰȲɚɝȦȮɔȵɆƇin @êŦ 



ǩȗȔȅ�

PCȦɕȰȲɚɝȦȮɔȵɆƇin @êŦ 

��ȂȐǡ�ǢȅvǶȕǲüłȂǲA<ȘǩƀǦĵǴȌǶ�


