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s28M44tIntel Core Processor

4th Generation Intel® Core™ Processor Die Map
22nm Tri-Gate 3-D Transistors

S Processor &
Graphics

llllmlllhnllll
] Shared L3 Cache**

* Memory Controller /0

Quad core die shown above l Transistor count: 1.4 Billion Die size: 177mm?2




Kirin 9000

' World’s 1st

5 nanometer 5G SoC The Most 24-C
ore

PR Powerful
: 15.3 Billlon .-
Trans:létc?rs > 5 » Kirir
S P 9000

Frequency up to

Uplink «l Nl

3.13GHz  Chip, Ever —
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Transistors
Per Die

1010,
€ 1965 Actual Data 1G 2G 46

10° m MOS Arrays A MOS Logic 1975 Actual Data 256M >12M
108- 1975 Projection 128M Itanium™

o Pentium® 4
107 :
A Microprocessor " Pentium®ll
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MOORE'S LAW

Pentium#a 4 Processor

Pentium® Il Processor

Pentium# Processor

486™ DX Processor,
386™ Procy./
286

Pentiuma il Processor

transistors
100,000,000

10,000,000

1,000,000

4 100,000

8086 / '- .
& N
8080 # o 110,000
8008 - SSEN T
4004 & ;/
- ichesens P PR g S J 1000
1970 1975 1980 1985 1990 1995 2000
=0 mE B e
4004 1971 2,250
8008 1972 2,500
8080 1974 5,000
8086 1978 29,000
286 1982 120,000
3867processor 1985 275,000
4867DX processor 1989 1,180,000
Pentium?processor 1993 3,100,000
Pentium Il processor 1997 7,500,000
Pentium Il processor 1999 24,000,000
Pentium 4 processor 2000 42,000,000
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i’r:\f We Need Green Computing!

BHow much energy does a google search
consume?

¢ A single Google query consumes as much energy
as an 11-watt light bulb does in one hour.
¢ It consumes as much as preparing a cup of coffee.

¢ "performing two Google searches from a desktop
computer can generate about the same amount
of carbon dioxide as boiling a kettle" or about 7g
of CO, per search.

(Google and you'll damage the planet, Jan 11)




SUPERCOMPUTER SITES

http://www.top500.0rg

SUPlfRMlCR )

IDF 2012SF, Sept 11-13"
Moscone, Booth 700

%8 Twin Architecture ¢

PRES

U Twin® - 2Nodes ™
20 Twm‘ -4 Nodes
2UTwin’.- 8 Nodes

1UTwin®-2Nodes a5

Intel" Xeon* Processor E5-2600 serieHigh-Performance, High Denslty"Serveﬂ’la?ormsforEnterpme HPC and Cloud Computing

( iﬁ'lemm..«. ;

P

£ Xeon'

Learn More >

PROJECT | LISTS | STATISTICS | RESOURCES | NEWS CONTACT  [3* suBmISsiONs  [ELiNks  (YHOME
TOP 10 - 06/2012 » Lawrence Livermore’s Sequoia Supercomputer e ‘ev‘e:“s .
Towers above the Rest in Latest TOP500 List ,@ RIS £ SR SSi—
Sequoia - BlueGene/Q, Thu, 2012-06-14 13:28 ISC Cloud 12

Custom

K computer, SPARC64
Vilifx 2.0GHz, Tofu
interconnect

Mira - BlueGene/Q, Power
BQC 16C 1.60GHz,
Custom

SuperMUC - iDataPlex
DX360M4, Xeon E5-2680
8C 2.70GHz, Infiniband
FDR

Tianhe-1A - NUDT YH
MPP, Xeon X5670 6C 2.93
GHz, NVIDIA 2050

Jaguar - Cray XK86,
Opteron 6274 16C
2.200GHz, Cray Gemini
interconnect, NVIDIA 2090

Fermi - BlueGene/Q,
Power BQC 16C 1.60GHz,
Custom

"TIOLIFEN - RhieGene/O

Power BQC 16C 1.60 GHz,

MANNHEIM, Germany;
BERKELEY, Calif.; and
KNOXVILLE, Tenn.—For
the first time since
November 2009, a United
States supercomputer
sits atop the TOP500 list
of the world’s top
supercomputers. Named
Sequoia, the IBM
BlueGene/Q system installed at the Department of Energy’s Lawrence
Livermore National Laboratory achieved an impressive 16.32 petaflop/s on the
Linpack benchmark using 1,572,864 cores.

Sequoia is also one of the most energy efficient systems on the list, which will
be released Monday, June 18, at the 2012 International Supercomputing
Conference in Hamburg, Germany. This will mark the 39th edition of the list,
which is compiled twice each year.

» Read more

» About Pricee and Placeholders

Recent Releases

June 2012
November 2011
June 2011
November 2010
June 2010

HPCWire

AMD Develops SeaMicro Server with

Xeon, Opteron Configurations

Super Micro Shows Latest FatTwin

Servers at IDF

Oak Ridge Receives First Batch of Kepler

MY e o T B e

September 24 - 25, 2012
Mannheim, Germany
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Rank

System

Frontier - HPE Cray EX235a, AMD Optimized 3rd
Generation EPYC 64C 2GHz, AMD Instinct MI250X,
Slingshot-11, HPE

DOE/SC/0ak Ridge National Laboratory

United States

Supercomputer Fugaku - Supercomputer Fugaku,
AbLFX 48C 2.2GHz, Tofu interconnect D, Fujitsu
RIKEN Center for Computational Science

Japan

LUMI - HPE Cray EX235a, AMD Optimized 3rd
Generation EPYC 64C 2GHz, AMD Instinct MI250X,
Slingshot-11, HPE

EuroHPC/CSC

Finland

Summit - IBM Power System AC922, IBM POWER9 22C
3.07GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR

Infiniband, IBM
DOE/SC/0Oak Ridge National Laboratory
United States

Sierra - IBM Power System AC922, IBM POWER9 22C

3.1GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR
Infiniband, IBM / NVIDIA / Mellanox
DOE/NNSA/LLNL

United States

Cores

8,730,112

7,630,848

1,110,144

2,414,592

1,572,480

Rmax
(PFlop/s)

1,102.00

442.01

151.90

148.60

94.64

Rpeak
(PFlop/s)

1,685.65

537.21

214.35

200.79

125.71

Power
(kW)

21,100

29,899

2,942

10,096

7,438

Rank

System

Sunway TaihuLight - Sunway MPP, Sunway SW26010
260C 1.45GHz, Sunway, NRCPC

National Supercomputing Center in Wuxi

China

Perlmutter - HPE Cray EX235n, AMD EPYC 7763 64C
2.45GHz, NVIDIA A100 SXM4 40 GB, Slingshot-10, HPE
DOE/SC/LBNL/NERSC

United States

Selene - NVIDIA DGX A100, AMD EPYC 7742 64C
2.25GHz, NVIDIA A100, Mellanox HDR Infiniband, Nvidia
NVIDIA Corporation

United States

Tianhe-2A - TH-IVB-FEP Cluster, Intel Xeon E5-2692v2
12C 2.2GHz, TH Express-2, Matrix-2000, NUDT
National Super Computer Center in Guangzhou

China

Adastra - HPE Cray EX235a, AMD Optimized 3rd
Generation EPYC 64C 2GHz, AMD Instinct MI250X,
Slingshot-11, HPE

Grand Equipement National de Calcul Intensif - Centre
Informatique National de 'Enseignement Suprieur
(GENCI-CINES)

France

Rmax
(PFlop/s)

Cores

10,649,600

761,856

555,520

4,981,760

319,072

Rpeak
(PFlop/s)

93.01

70.87

63.46

61.44

46.10

/top500.org/lists/top500/2022/06/

Power
(kW)

125.44 15,371
93.75 2,589
79.22 2,646

100.68 18,482
61.61 921



Sunway TalthulLight - Sunway MPP, Sunway SW26010 260C
1.45GHz, Sunway

Site: National Supercomputing Center in Wuxi
Manufacturer: NRCPC

Cores: 10,649,600

Linpack Performance (Rmax) 93,014.6 TFlop/s

Theoretical Peak (Rpeak) 125,436 TFlop/s

Nmax 12,288,000

Power: 15,371.00 kW (Submitted]

Memory: 1,310,720 GB

Processor: Sunway SW26010 260C 1.45GHz
Interconnect: Sunway

Operating System: Sunway Raise0S 2.0.5



2013

Rmax Rpeak Power
ok Sito Sasioo Coroo (IElaon/a) (TEloo <) (LN
o MNational University of Defense Technology Tianhe-2 (MilkyWay-2) - TH-IVB-FEP Cluster, Intel 3120000 338627 54902 4 17808
China Xeon E5-2692 12C 2 200GH=z, TH Express-2, Intel
Xeon Phi 31S1P
NUDT
O it I r—— e EVIP= SN it =-S- V=P azZooo o oo oooo
United States Gemini interconnect, NVIDILA K20x
Cray Inc.
=) DOE/NNSAYLLNL Sequoia - BlueGene/Q, Power BQC 16C 1.60 GHz, 1572864 17173 2 201327 7890
United States Custom
1IBM
o RIKEMN Advanced Institute for K computer, SPARCGE4 Vilifx 2. 0GHz=z, Tofu 705024 10510.0 112804 12660
Computational Science (AICS) interconnect
Japan Fujitsu
[ 5 ] DOE/SC/Argonne National Laboratory Mira - BlueGene/Q, Power BQC 16C 1.60GHz=, 786432 8586.6 10066_3 3945
United States Custom
1IBM
o Texas Advanced Computing Center/Univ. of Stampede - PowerEdge C8220, Xeon E5-2680 8C 462462 5168.1 85201 4510
Texas 2 700GHz, Infiniband FDR, Intel Xeon Phi SE10P
United States Dell
<> Forschungszentrum Juelich (FZJ) JUQUEEN - BlueGene/Q. Power BQC 16C 1.600GH=z. 458752 5008.9 58720 2301
Germany Custom Interconnect
1IBM
e DOE/NNSAJLLNL Vulcan - BlueGene/Q. Power BQC 16C 1.600GHz=, 393216 4293 .3 5033.2 1972
United States Custom Interconnect
1IBM
<D Leibniz Rechenzentrum SuperMUC - iDataPlex DX360M4, Xeon E5-2680 8C 147456 2897.0 31851 3423
Germany 2. 70GHz, Infiniband FDR
1IBM
Q MNational Supercomputing Center in Tianjin Tianhe-1A - NUDT YH MPP, Xeon X5670 6C 2.93 186368 2566.0 4701.0 4040

China

GHz. NVIDIA 2050
NUDT




Site:

Manufacturer:

Cores:

Linpack Performance (Rmax)
Theoretical Peak (Rpeak)
Power:

Memory:

Interconnect:

Operating System:

Compiler:
Math Library:

MPI:

National Univ
NUDT
3.120.000

808.00

1.024,000 GB

Intel MKL-11.0.0

MPI h a custom

X channel




TOPS500 List - June 2011

Rank Site Computer/Year Vendor Cores Rmax Rpeak Power
Roadrunner - BladeCenter QS22/1 S21
DOE/NNSA/LANL Cluster, PowerXCell 8i 3.2 Ghz / Opteron
1 United States DC 1.8 GHz, Voltaire Infiniband / 2008 129600  1105.00 145670 2483.47
1BM
Oak Ridge National Laboratory Jaguar - Cray XT5 QC 2.3 GHz / 2008
2 SRS e 150152 1059.00 138140 6950.60
Forschungszentrum Juelich (FZJ) JUGENE - Blue Gene/P Solution / 2009
3 o B 204912 82550 100270 2268.00
Pleiades - SGI Altix ICE 8200EX, Xeon QC
4 SR B R R NS 3.0/2.66 GHz / 2008 51200 487.01 60883 2090.00
United States S
BlueGene/L - eServer Blue Gene Solution /
5 DOE/NNSA/LLNL 2007 212992 47820 59638 232960
United States o
National Institute for Computational B
6 Sciences/University of Tennessee aKene o Cray XTS5 QC23GH=/2008 66000 46330  607.20
United States EDC
Argonne National Laboratory Blue Gene/P Solution / 2007
7 rgOnne Nt e 163840 45861 557.06 1260.00
Texas Advanced Computing Ranger - SunBlade x6420, Opteron QC 2.3
8 Center/Univ. of Texas Ghz, Infiniband / 2008 62076 43320 579.33 2000.00
United States Sun Microsystems
DOE/NNSA/LLNL Dawn - Blue Gene/P Solution / 2009
9 Urnted Stotos e 147456 41570 50135 1134.00
JUROPA - Sun Constellation, NovaScale
) RA422-E2, Intel Xeon X5570, 2.93 GHz, Sun
10 R L SRR LTS B N(ZE), M9/Mellanox QDR Infiniband/Partec 26304 27480 30828 1549.00
any Parastation / 2009
Bull SA
Frankiin - Cray XT4 QuadCore 2.3 GHz /
11 A 2008 38642 26630 35551 1150.00
Cray Inc.
) ) Jaguar - Cray XT4 QuadCore 2.1 GHz /
12 LT AS B TIITE SRR T 2008 30976 20500 26020 158071
United States
Cray Inc.
) ) ) Red Storm - Sandia/ Cray Red Storm,
13 NNSA/Sandia National Laboratories XT3/4, 2 422 GHz dual/quad core /2008 38208 20420 28400 2506.00
United States
Cray Inc.
King Abdullah University of Science and . :
14 Technology St e i 65536 18517 222382 504.00
Saudia Arabia
Magic Cube - Dawning 5000A, QC Opteron
Shanghai Supercomputer Center 1.9 Ghz, Infiniband, Windows HPC 2008 /
15 onane 2008 30720 18060 23347
Dawning
) o GPC - iDataPlex, Xeon E55xx QC 2.53 GH:
16 SciNet/University of Toronto oo ex, Xeon e Z 30240 168.60 306.03 869.40

Canada

GigE / 2009
1BM
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HOME GREEN LISTS RESOURCES CONTACT

Green500 List submissions for June 2013 are now closed. -
Search The Green500 Site
The Green500 List June 2013 will be released on Friday, June 28, 2013.

The Green500 List News And Submitted Items
SUPERMICR

ea B MiicroCloud

- The Green500 List - November 2012 12/8 Modular UP Server Nodes in 3U
= Wednesday, November 14, 2012 - 12:32 >

Heterogeneous Systems Re-Claim Green500 List Dominance

SALT LAKE CITY, UT - November 14, 2012 - The latest Green500 List was released today ; it A :
(http://www.green500.ora/lists/green201211) and the top spots on the list have been taken over by machines that .3 5% ]
combine commodity processors with coprocessors or graphics processing units (GPUs) to form heterogeneous . . A

high-performance computing systems. High-Density, ngh-Perform

I H Search I

ance,
High-Efficiency, 1 n¢] Cost-Effective

With all eyes on the new TOP500 number one system, Oak Ridge National Labs’ Titan, it was a system
helanainn ta 3 neinhhor atthe | lnivercity of Tenneccee that dehiited atthe ton nfthe Navember Creans00 1 iet



Transistor count
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Microprocessor Transistor Counts 1971-2011 & Moore’s Law
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Computers Appear PC becomes prevalent Al & Big Data

Internet Revolution

Mainframe Age
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