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ἉἱἷἾὊἑྶע ἉἱἷἾὊἑ(ES2)ྶע ࣱᏡൔ

CPU
ἁἿἕἁ 1GHz 3.2GHz 3.2x

ἫἁἚἽࣱᏡ 8GF 102.4GF 12.8x

ἳἴἼ᠃ᡛࣱᏡ 32GB/s 256GB/s 8x

ἠὊἛ

CPUૠ 8 8 1x

ἫἁἚἽࣱᏡ 64GF 819.2GF 12.8x

ἳἴἼܾ᣽ 16GB 128GB 8x
ἠὊἛ᧓᠃ᡛࣱ

Ꮱ
12.3GB/s�x2 64GB/s�x2 5.2x

ἉἋἘἲ

ἠὊἛૠ 640 160 1/4x

๫ምࣱᏡ 40TF 131TF 3.2x

ἳἴἼܾ᣽ 10TB 20TB 2x

NW�ἚἯἿἊ
ἧἽἁἿἋἢ
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ᢃဇཞඞίМဇἩἿἊỹἁἚὸ

2011ᖺᗘ䝸䝋䞊䝇㓄ศ

୍⯡බເ䝥䝻䝆䜵䜽䝖䠄䠆䠍䠅 㻞㻥௳

≉ᐃ䝥䝻䝆䜵䜽䝖䠄䠆䠎䠅 㻝㻥௳

ᶵᵓᡓ␎ᯟ䛻䜘䜛䝥䝻䝆䜵䜽䝖 㻢௳

⏘ᴗ⏺➼䛛䜙䛾฼⏝䝥䝻䝆䜵䜽䝖䠄᭷ൾ฼⏝䠅 㻝㻞௳

እ㒊䠄ᅜෆእ䠅◊✲ᶵ㛵䛸䛾ඹྠ◊✲ 㻢௳
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���
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���

ೞನ৆ဦ௒
���

2011ᖺᗘ౑⏝ᐇ⦼

ᲢᲤᲫᲣ ᲢᲤᲬᲣ૨ᅹႾሁƷۀᚠȷᙀяƴǑǔȗȭǸǧǯȈ
ȷྶעᅹܖЎ᣼ ��ˑ ȷ��ɭኔൢͅ٭ѣʖย᪃ૼȗȭǰȩȠ �ˑ
ȷέᡶȷоЈЎ᣼ ��ˑ ȷྶעǷȟȥȬȸǿငಅ৆ဦМဇȗȭǰȩȠ ��ˑ

ȷ৆ဦႎоᡯᄂᆮਖ਼ᡶʙಅᲢ%4'56ǿǤȗᲣ �ˑ

ᲢᲤᲫᲣ ᲢᲤᲬᲣ૨ᅹႾሁƷۀᚠȷᙀяƴǑǔȗȭǸǧǯȈ
ȷྶעᅹܖЎ᣼ ��ˑ ȷ��ɭኔൢͅ٭ѣʖย᪃ૼȗȭǰȩȠ �ˑ
ȷέᡶȷоЈЎ᣼ ��ˑ ȷྶעǷȟȥȬȸǿငಅ৆ဦМဇȗȭǰȩȠ ��ˑ

ȷ৆ဦႎоᡯᄂᆮਖ਼ᡶʙಅᲢ%4'56ǿǤȗᲣ �ˑ

䠄2012ᖺ3᭶ᮎ⌧ᅾ䠅

≉ᐃ䝥䝻䝆䜵䜽䝖ᯟ
䠏䠌䠂

୍⯡බເᯟ
䠏䠓䠂

ᶵᵓᡓ␎ᯟ
䠏䠏䠊䠎䠂
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ᢃဇཞඞίႇ᥵Мဇᎍૠὸ

฼⏝⪅ᩘ 㻡㻢㻡䝴䞊䝄
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ᢃဇཞඞίἠὊἛ̅ဇཞඞὸ

䈜㻞㻜㻝㻞࠰㻟உ㻟㻝ଐྵנ

ͤ̅ဇᩓщử15%৮СẴỦẺỜẆᢃ᠃ἠὊἛૠử
ЪถẲẺ጑ᡚᢃ᠃ửܱ଀ẇ

06/27῍ 132ἠὊἛᢃ᠃
ͤẮủộỂỉཞඞẦỤ6ἠὊἛ࠙ࣄửൿܭ

08/02῍ 138ἠὊἛᢃ᠃
ͤСᨂ஖᧓ầ9உ9ଐộỂỆჺ጑ẰủỦầẆ

ೞನ૾ᤆỆࢼẟ9உ22ଐộỂЪถѐщửዒዓ
09/12῍ 142ἠὊἛᢃ᠃
09/26῍ ᪯ഏ࠙ࣄ
10/03῍ ἉἋἘἲϐᛦૢ
10/06῍ μ160ἠὊἛỂᢃဇϐ᧏

Ắỉራᩓᢃ᠃Ể ᧓ἼἏὊἋ੭ምỂ࠰ ᾂώᾅᾃήถ

ͤ⠇㟁䛾䛯䜑⦰㏥㐠㌿
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䠕䠌䠂௨ୖ䛾
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ऴإ੩̓ሁᾉɟᑍӼẬऴإπ᧏ỸỹἨἬὊἊ

౑⏝≧ἣ䚸䝆䝵䝤ᩘ䚸㞀ᐖ௳ᩘ➼䚸䝅䝇䝔䝮
㐠⏝≧ἣ䜢ᘬ䛝⥆䛝䜴䜵䝤䛷୍⯡䛻බ㛤
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঺ௐỉႆ̮ᾉᾔᾢᄂᆮ঺ௐἼἯἊἚἼ

ES◊✲ᡂᯝ䜢ᶵ㛵䝸䝫䝆䝖䝸䛸䛧䛶බ㛤
2012ᖺ3᭶ᮎ䜎䛷䛾Ⓩ㘓ᩘ 5095௳
฼⏝⪅䛾ᐇែ䛻ྜ䜟䛫䛯䝕䞊䝍ᒓᛶ䛾
㏣ຍ䜔᳨⣴⤖ᯝ⾲♧䛾ᙉ໬➼䜢⾜䛳䛯䚹
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䝁䞁䝢䝳䞊䝍䜰䞊䜻䝔䜽䝏䝱
y ỴὊỿἘἁἓἵ㻔㻭㼞㼏㼔㼕㼠㼑㼏㼠㼡㼞㼑㻕ᾉ

ύನᡯύನ঺ύᚨᚘύ˳ኒࡸሰಮ࡫ሰᘐύ࡫ሰύ࡫ ሁ

y ἅὅἦἷὊἑỴὊỿἘἁἓἵᾉ
ᚘምೞỉᚨᚘ૾ࡸẆನᡯ

y ἅὅἦἷὊἑỉἏἧἚỸỹỴểἡὊἛỸỹỴỉؾမˁಮώἏἧἚỸỹỴẦỤ
ᙸẺἡὊἛỸỹỴỉˁಮ

13



14

䝁䞁䝢䝳䞊䝍䛾㝵ᒙ䝺䝧䝹



15

䝝䞊䝗䜴䜵䜰䛾Ⓨᒎ䛸タィᢏ⾡(1)

y ἡὊἛỸỹỴỉࣱᏡӼɥ
y ᨼᆢׅែ২ᘐỉӼɥ

y ࡇ২ᘐύ᭗ᨼᆢ߻ኬьࣇ

y ѣ˺ỉ᭗ᡮ҄ửཏࡽ

y ἲὊỴỉඥЩ
y ᨼᆢׅែỆấẬỦἚἻὅἊἋἑỉᨼᆢ݅ࡇỊẆ18῍24Ầஉắể

Ệ̿ỆễỦẆểẟạኺ᬴Щ

y ἉἋἘἲ LSI�ồ
y ஹ̾КỆἮὊἛɥỆ᠍ẶềẟẺᙐૠỉLSI(CPUởӲᆔASSPࢼ

ấợỎἳἴἼ)ửᾀἓἕἩ҄
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䝝䞊䝗䜴䜵䜰䛾Ⓨᒎ䛸タィᢏ⾡(2)
*



䝬䜲䜽䝻䝥䝻䝉䝑䝃䠛䝇䝟䝁䞁⏝䝥䝻䝉䝑䝃䠛
䝇䜹䝷䠛䝧䜽䝖䝹䠛
y WindowsἣἏἅὅởMacỂ̅ỪủềẟỦἰỶἁἿἩἿἍἕἇỊἋỽἻ׹ỉ

CPU
y ỉCPU׹ἉἱἷἾὊἑỂ̅ỪủềẟỦἩἿἍἕἇỊἫἁἚἽྶע

y И஖ỉCPUỊඑޛỉἚἻὅἊἋἑỂನ঺
y ἚἻὅἊἋἑỉIC҄ẆLSI҄ầᡶớẇ
y ɭမИỉἰỶἁἿἩἿἍἕἇᾌᾀếỉLSIỉCPUỊᾀᾈᾆ὿࠰ỉIntelᾃ὿὿ᾃ
y ᾀᾈᾆᾃ࠰ỉ8bitἩἿἍἕἇ Intel�ᾇ὿ᾇ὿ Ị࠼Ẫ୍ӏẲẺẇ

y ᾀᾈᾆ὿࠰ˊỉἋἣἅὅỊᾎ
y ࠰1976 ἫἁἚἽ׹CrayǦ1 250MFLOPS�ἿἋỴἻἴἋ׎ᇌᄂᆮ৑,ἝἷὊἳ

ỿἉἅ߸,ỴἳἼỽ
y ICỊ5ޖỉἩἼὅἚؕெɥ ỆܱᘺẰủẆؕெ1௏Ệ144̾ỉICầ઀᠍Ằủề

ẟỦẇؕெỊϬҲỉẺỜỆᏑɶӳỪẶỆܱᘺẰủẆ24Өỉ28Ỷὅἓ᭗ỉ
ἻἕἁỆ72ኵỉᏑɶӳỪẶỉ ؕெầἍἕἚẰủẺẇἴἊἷὊἽί̾Кỉ๫
ምἸἝἕἚὸỊɟ௏Ầʚ௏ỉؕெỂನ঺ẰủỦẇἰἉὅμ˳ỂỊ 113ᆔ᫏
1,662ἴἊἷὊἽầ̅ỪủẺẇ
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CrayͲ1
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㧗㏿໬䛾䜹䜼䛿୪ิ໬
y ἩἿἍἕἇỉϋᢿỂỉɳЗ҄ᾌ᭗ᡮ҄

y ἣỶἩἻỶὅɳЗ҄

y ӷ଺ԡˋ๫ምɳЗ҄ίἋὊἣὊἋỽἻɳЗ҄ὸ

y එޛỉἩἿἍἕἇửጟẟỂɳЗ҄ᾌ᭗ᡮ҄

y ݅ኽӳỉɳЗ҄

y ျኽӳỉɳЗ҄
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䝟䜲䝥䝷䜲䞁୪ิ໬
y ᩼ἣỶἩỶὅ҄

y ἣỶἩἻỶὅ҄
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F�D�R�E�W F�D�R�E�W F�D�R�E�W

F D R E W

y ᾀԡˋỉϼྸ

y F:�ԡˋӕụЈẲ

y D:�ᚐௌ

y R:�ἙὊἑӕụЈẲ

y E:�๫ም

y W:�ἙὊἑ୿Ẩ৏Ẳ

F D R E W
F D R E W

F D R E W

F D R E W

5ἁἿἕἁỆ1ׅ๫ም

ᾀἁἿἕἁỆᾀׅ๫ም



ྠ᫬࿨௧ᐇ⾜୪ิ໬
y ᩼ɳЗ҄ ᾄἁἿἕἁỆᾀׅ๫ም

y 2ԡˋɳЗ҄ ᾄἁἿἕἁỆᾁׅ๫ም

y ẰỤỆẆἣỶἩἻỶὅ҄ ᾀἁἿἕἁỆᾁׅ๫ም
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F D R E W

F D R E W
F D R E W
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䝧䜽䝖䝹䝥䝻䝉䝑䝃
y ἫἁἚἽ๫ምԡˋ

ίỶἳὊἊὸ ίܱᨥὸ
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F D R E W
R E W
R E W
R E W
R E W

R E W

F D R E W
R E W
R E W
R E W

R E W
R E W
R E W
R E W

R E W
R E W
R E W
R E W

ἣỶἩἻỶὅɳЗࣱểӷ଺๫ምɳЗࣱ

ửᐯ໱ỆМဇ

эἋỽἻἩἿἍἕἇỆ২ᘐࣖဇẰủẺẇ



ᐦ⤖ྜ䛾୪ิ໬
ἠỶἰὅ׹ᚘምೞỉܱᨥỉ̊

ἅὅἚἿὊἻᚡচᘺፗ

ROM: Read Only Memory
RAM: Randam Access Memory

ἅὅἚἿὊἻ ἅὅἚἿὊἻ

ỴἛἾἋἢἋ

λЈщᘺፗᚡচᘺፗ

ἙὊἑἢἋ

ἩἿἍἕἇ ἩἿἍἕἇ ἩἿἍἕἇ ἩἿἍἕἇ



␯⤖ྜ䛾୪ิ໬
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ἠỶἰὅ׹ᚘምೞỉܱᨥỉ̊

ἅὅἚἿὊἻ
ᚡচᘺፗ

ROM: Read Only Memory
RAM: Randam Access Memory

ἅὅἚἿὊἻ ἅὅἚἿὊἻ

ỴἛἾἋἢ
Ἃ

λЈщᘺፗᚡচᘺፗ

ἙὊἑἢ
ἋἩἿἍἕἇ

ἠỶἰὅ׹ᚘምೞỉܱᨥỉ̊

ἅὅἚἿὊἻ
ᚡচᘺፗ

ROM: Read Only Memory
RAM: Randam Access Memory

ἅὅἚἿὊἻ ἅὅἚἿὊἻ

ỴἛἾἋἢ
Ἃ

λЈщᘺፗᚡচᘺፗ
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ROM: Read Only Memory
RAM: Randam Access Memory
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ỴἛἾἋἢ
Ἃ

λЈщᘺፗᚡচᘺፗ
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ROM: Read Only Memory
RAM: Randam Access Memory
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Ἃ
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₇⟬ᛶ⬟
y ἋἦὊἛỊỄạởẾềยỦỉẦᾎ

y ᾀᅺ᧓Ệ˴ׅ๫ምỂẨỦẦ ᾀᅺ᧓Ệᾀ὿ׅỂ ᾀ὿FLOPSίἧἿἕ
ἩἋὸ

y 1,000ׅ Ҙׅ ᾀK ίỿἿὸ
1,000,000ׅ ႊɢׅ ᾀM ίἳỾὸ
1,000,000,000ׅ җΕׅ ᾀG ίἀỾὸ
1,000,000,000,000ׅ ɟΫׅ ᾀT ίἘἻὸ
1,000,000,000,000,000ׅ ҘΫׅ ᾀP ίἬἑὸ

y ྸᛯἦὊἁࣱᏡ
y ܱјࣱᏡ

y ỴἩἼἃὊἉἹὅἩἿἂἻἲ
y ἫὅἓἰὊἁἩἿἂἻἲ

y TOPᾄ὿὿ἼἋἚỂỊLINPACK

26



ィ⟬ᛶ⬟䛸䝯䝰䝸ᛶ⬟
y ἙὊἑỊỄẮỆẝỦỉẦᾎ
CPUϋỉἾἊἋἑỉἙὊἑẲẦ๫ምỂẨễẟẇ

y ἾἊἋἑểἳỶὅἳἴἼỂἙὊἑỉλủஆảầ࣏ᙲ
load/store ԡˋ

y ỄỮễỆ๫ም֥ửဇॖẲềờ
ἙὊἑầ໯ẬủịἋἚὊἽẲềẲộạẇ

27

y ᾀԡˋỉϼྸ

y F:�ԡˋӕụЈẲ

y D:�ᚐௌ

y R:�ἙὊἑӕụЈẲ

y E:�๫ም

y W:�ἙὊἑ୿Ẩ৏Ẳ
F D R E W

F D R E W
F D R E W

F D R E W
F D R E W

F D R E W
F D R E W

R E W
R E W
R E W

R E W
R E W
R E W
R E W



䝯䝰䝸䜰䜽䝉䝇᫬㛫
y ἩἿἍἕἇỉ᭗ᡮ҄ỆἳἴἼἉἋἘἲỉ᭗ᡮ҄Ịᡙẟế
ẟềẟễẟẇ

y ἋỽἻἩἿἍἕἇᾉỿἵἕἉἷἳἴἼίݱẰẟầ᭗ᡮễɟ଺
̬ሥئ৑ὸ

y ἫἁἚἽἩἿἍἕἇᾉἢὅἁἳἴἼίٶૠỉ཯ᇌẲẺἳἴἼἉ
ἋἘἲὸ
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চ
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ɼ
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চ
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0

ɼ
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চ
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῜
῱
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1

  ῝῱῞ῥΎῪ
Сࣂೞನ
(RCU)

λЈщ
Ό‌ Ύ῜Ῠ
(IOPὸ

Bandwidth : 
256GB/s

ἠỶἰὅ׹ᚘምೞỉܱᨥỉ̊

ᚡচᘺፗ

ROM: Read Only Memory
RAM: Randam Access Memory

ỴἛἾἋἢἋ

ᚡচᘺፗ

ἙὊἑἢἋ

ἩἿἍἕἇ

ỿἵἕἉἷἳἴἼ



₇⟬ᛶ⬟䛸䝯䝰䝸ᛶ⬟䛾䝞䝷䞁䝇
y ɟܭ଺᧓ϋỉ

y Load/store�ỉἢỶἚ᣽ b[B]
y ๫ምૠ n[FLOP]

э b/n�[B/FLOP]��(B/F,�BF�ሁểဦẰủỦẇὸ

a[i]=b[i]*s+c[i]���э 2load,1store/2๫ም=8B*3/2FLOP=12BF

a[i]=b[iǦ2]*n2+b[iǦ1]*n1+b[i]*n0
э 1load,1store/5๫ም=8B*2/5FLOP=3.2BF

ИˊᾔᾢỊ 4BF,�ES2Ị2.5BF
ἋỽἻἩἿἍἕἇỊ 1BFˌɦ
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� ἫἁἚἽἸἝἕἚᾉ8ἍἕἚ
� 6ᆔỉἫἁἚἽἣỶἩἻỶὅ
� ᾁᾄᾅᙲእỉἫἁἚἽἾἊἋἑᾉ ᾆᾁ̾
� 256ἥἕἚỉἰἋἁἾἊἋἑᾉ ᾀᾆ̾

� ɼᚡচỴἁἍἋСࣂᢿ

x�ᾇἸἝἕἚ
ἫἁἚἽϼྸᢿ

ɼ
ᚡ
চ
⏌
⏙
⏥
⏣
С
ࣂ
ᢿ

ἫἁἚἽ
ἾἊἋἑἿὊἛ὾ἋἚỴ

ἋỽἻἾἊἋἑ

ԡˋῤῙ῜ῩῚ

ૢૠ๫ም֥
ූѣݲૠໜ๫ም֥῰​῝῭ῤῙ῜ῩῚ

ἋỽἻϼྸᢿ

ἰἋἁἾἊἋἑ

ἫἁἚἽᨊም๫ም֥

ἫἁἚἽьถም๫ም֥

ἫἁἚἽʈም๫ም֥

ἫἁἚἽᛯྸ๫ም֥

Ὸ​῜῱ЗῺ​ῥ῱ ᛯྸ๫ም֥

ᾀἓἕἩLSI:�8Gflops
� 0.15Pm�CMOSἘἁἠἿἊ

ὺ᤾ᣐዴ
� 20.79mm�x�20.79mm
� 5,700ɢἚἻὅἊἋἑ

� 5185�ἦὅ

�ἁἿἕἁԗඬૠ
500MHz

�ෞᝲᩓщ
140W

ᚘምἩἿἍἕἇίᾐᾟὸỉನ঺

� ἋỽἻἸἝἕἚ
� 4ǦỸỹỶ ἋὊἣὊἋỽἻ
� 64KB�ԡˋỿἵἕἉἷ
� 64KB�ἙὊἑỿἵἕἉἷ
� ᾀᾁᾇ̾ỉ൮ဇἾἊἋἑ

ᾃᾑ/ᾕᾛᾞᾟ
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ᚘምἠὊἛίPN)ỉನ঺
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1

  ῝῱῞ῥΎῪ
Сࣂೞನ
(RCU)

λЈщ
Ό‌ Ύ῜Ῠ
(IOPὸ

Bandwidth : 256GB/s

• ESӼẬỆ᧏ႆẰủẺ128M bit ᭗ᡮἣỶἩἻỶὅRAM (FPLRAM)ầ̅ỪủềẟỦẇ
(ἢὅἁἇỶἁἽ଺᧓Ị24nsec)

• ӲMMUỊ64ἢὅἁỂನ঺ẰủềấụẆμ˳Ể2048ἢὅἁửܱྵẲềẟỦẇ



SPU VPP
#0

VPP
#1

VPP
#2

VPP
#3

ADB�(Assignable�Data�Buffer)

RCU

ἳἴἼἯὊἚἁἿἋἢ

4B/FLOP

32ἯὊἚ

IXS

I/O

ᵔᵓᶌᶋᴾᵡᵫᵭᵱᴾᵪᵱᵧἘἁἠἿἊ
᤾ᣐዴ ᵏᵏᴾޖ

5:���'�%27ನ঺Ტ᝻૰ 0'%੩̓Უ

102.4GF

ᾁώᾄᾑ/ᾕᾛᾞᾟ



%27ನ঺Ტ᝻૰ 0'%੩̓Უ

Multiply

Add

Scalar�Unit

Mask

Logical

Div

Vector
Reg.

Mask�Reg.

Scalar�
Reg.Cache

Load
or

Store

ἫἁἚἽἣỶἩἻỶὅᶖᵖ

Scalar�Unit

Mask

Vector
Reg.

Mask�Reg.

Scalar�
Reg.Cache

Load
or

Store

ES CPU
8GF

Logical

Multiply

Multiply

Add

Add

Div/Sqrt

Add / Div
Multiply

ALU
ALU

Mul / Add / Div
Mul / Add

ALU
ALU

ἫἁἚἽἣỶἩἻỶὅᶖᵒ

SX-9/E CPU
102.4GF 



IXS
5:���'�Ȏȸȉನ঺Ტ᝻૰ 0'%੩̓Უ

RTR
#00
RTR
#00

RTR
#15
RTR
#15

RTR
#01
RTR
#01

HUB HUB

RAMRAM

#000 #015

HUB HUB

RAMRAM

#240 #255

IOCIOC IOCIOC IOC

CPU
#0

CPU
#0

CPU
#1

CPU
#1

CPU
#7

CPU
#7

16
32

16

NODE

ᵑᵐᶖᵑᵐᴾᵰᵲᵰ

ᵓᵏᵐᵩᵠᵍᵦᵳᵠ
ᵔᵒῷ​ ῥᵍᵦᵳᵠ

ᵏᵔᵊᵑᵖᵒῷ​ ῥᵍῶ῝῱​



ἉἱἷἾὊἑỉᵲᵭᵮᵓᵎᵎἻὅỿὅἂྶע

2002
Jun

2002
Nov

2003
Jun

2003
Nov

2004
Jun

2004
Nov

2005
Jun

2005
Nov

2006
Jun

2006
Nov

2007
Jun

2007
Nov

2008
Jun

2008
Nov

2009
Jun

2009
Nov

2010
Jun

2010
Nov

2011
Jun

2011
Nov

⣔ิ1 1 1 1 1 1 3 4 7 10 14 20 30 49 73 22 31 37 54 68 94㡰఩

ᲫᲫஉƷ612���ưƸ��ˮƴȩȳǯ࠰����

Ტ׎ϋưƸ�ˮᲣ

ȔȸǯࣱᏡൔ������Ƹɭမ�ˮᲢ׎ϋ�ˮᲣ

��ˮ
'5�'5

Ჳ�ˮ
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ờạᾀếỉࣱᏡਦ೅ẐᵦᵮᵡἓἵἾὅἊẑỉᵥᵋᵤᵤᵲɭမᵐˮ

ἉἋἘἲ TOP500ίLinpackὸ ̅ဇἅỴૠ GǦFFT ἦὊἁࣱᏡൔ
KɦെᾉGǦFFT̅ဇἅỴൔ

̅ဇἅỴૠ

JAMSTEC��
ES2�
(SXǦ9)

94ˮ 122��TF 1,280̾ 2ˮ 11.9 TF 9.1�% 1,280̾

RIKEN AICS
(K
Computer)

1ˮ 10,510��TF 705,024̾ 1ˮ 34.7 TF 1.47�% 147,456̾

ൔ᠋ Kầ86̿᭗ᡮ KỊ550̿ỉ
ἅỴૠ

Kầ2.9̿᭗ᡮ ESầ6.2̿᭗јྙ ESỊ1/115ỉ
ἅỴૠ

HPC�Challenge Awards
ܱᨥỉᅹܖ২ᘐᚘምỂợẪ̅ỪủỦᚘ
ምἣἑὊὅẦỤਁЈẲẺ4ếỉਦ೅ử

̅Ếề᩿ٶႎễᚇໜẦỤࣱᏡửᚸ̖
ẴỦờỉẇ

GǦFFTί᭗ᡮἧὊἼỺ٭੭ỉዮӳࣱᏡὸ
ỂᾁˮửӖចẇFFTỊൢᝋʖยởൢͅ

ѣʖยễỄỉྶ᩿ɥỉ්ủửᚐௌ٭
ẴỦЎ᣼Ể̅ỪủỦ᣻ᙲễ৖ඥẇ

http://www.hpcchallenge.org/
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Peak Performance

18 ಸ

2359

131

11.9

34.7

G-FFT Performance

Earth Simulator 2K-Computer

јྙỉᑣẰẳỞ
᝟Ậễẟẹὲ

2.9̿

䠕䠊䠍䠂

䠍䠊䠑䠂

䠒ಸ

HPC Challenge Awards 2011HPC Challenge Awards 2011
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䜎䛸䜑
y ἉἱἷἾὊἑྶע

y Иˊᾉᾁ὿὿ᾁ࠰ẦỤᾁ὿὿ᾈ࠰ộỂ ᾃ὿ᾣᾕỂɭမᾀˮửᾁ࠰Ҟ

y ᾔᾢᾁᾉᾁ὿὿ᾈ࠰ẦỤᾁ὿ᾀᾄ࠰ộỂ ἦὊἁࣱᏡ3.2̿ίܱᘍࣱ
ᏡỂᾁ̿ᆉࡇὸ

y ᾈ὿ήˌɥỉᆙ΁ܱጚỂᢃဇ

y ἅὅἦἷὊἑỴὊỿἘἁἓἵể᭗ᡮ҄

y ἋἣἅὅᾉἰἽἓἮὊἛἩἿἍἕἇẦỤᾀἓἕἩ҄

y ᭗ᡮ҄ỊɳЗ҄ᾉἩἿἍἕἇϋẆἠὊἛϋẆ἟ἕἚὁὊἁ੗ዓ

y ἩἿἍἕἇࣱᏡểἳἴἼࣱᏡỉἢἻὅἋίᾑᾕὸầٻʙ

y ἉἱἷἾὊἑỉ᭗ẟᾑᾕ͌э᭗ẟܱјࣱᏡửዜਤྶע
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