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Episode I

The Phantom Menace

Cray

• Cray-1 (1977) 
– 250 MFLOPS

– 80 MHz 

– 1 MWord (64-bit) 

• PC 8088 (1979) 
– 5 MHz 

– 1 MB RAM 

• Modern PC (Pentium 4) 
– 3.2 GHz Dual Core)

– 12.8 GFLOPS 

– 4 GB RAM 

http://ed-thelen.org/comp-hist/CRAY-1-HardRefMan/CRAY-1-HRM.html
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The Pahntom Menace

1993-2000

Episode V

The Empire Strikes Back

• 2002
•

•

5,120 (640 8-way nodes) 500 MHz NEC
8 GFLOPS per CPU (41 TFLOPS total)
2 GB Memory per CPU (10 TB total)
20 kVA power consumption per node

HPC

Episode II

Attack of the Clones
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•
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•
– Commodity-Based Cluster

RISC SMP
NUMA

Beowulf

Wiglaf - 1994

16 Intel 80486 100 MHz

VESA Local bus

256 Mbytes memory

6.4 Gbytes of disk

Dual 10 base-T Ethernet

72 Mflops sustained

$40K

Hrothgar - 1995

16 Intel Pentium100 MHz

PCI

1 Gbyte memory

6.4 Gbytes of disk

100 base-T Fast Ethernet 
(hub)

240 Mflops sustained

$46K

Hyglac-1996 (Caltech)

16 Pentium Pro 200 MHz

PCI

2 Gbytes memory

49.6 Gbytes of disk

100 base-T Fast Ethernet 
(switch)

1.25 Gflops sustained

$50K

2000-2005



Episode III

Revenge of the sith

HPC

Going UP Going DOWN

•
•
•
•

•
•
• /

HW

HPC

• HPC HPC
3

– Commodity-based systems
• Dell HPCC

– Value-based systems
• SMP NUMA SGI Altix

– Purpose-built systems
• IBM

BlueGene/L

• IDC HPC

–

– HPCS
2006 July)

HPC

• Good News

“HPC
”
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• The Law of More…..
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• Moore’s Law (
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– CPU
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•
– 12 Pentium

60 MHz 3,800 MHz 

– 80%

Moore’s Law

• 1 Gordon
Moore 1965 4 19
Electronics

12

( 1975 Moore

24
•

http://www.intel.co.jp/jp/developer/technology/silicon/mooreslaw/index.htm

[ : PDF 2MB]
Gordon E. Moore 2003 2 10 ISSCC (International 

Solid State Circuits Conference) 

Dr. Gordon Moore

(co-founder of Intel)

Technology Trend

?
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First Technology
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<1 instruction / cycle
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Johan De Gelas, Quest for More Processing Power,
AnandTech, Feb. 8, 2005.
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Episode IV

A New Hope
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IBM Power5
with 1.9MB L2

AMD Opteron
with 2MB L2

Intel Montecito
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Episode VI

Return of the Jedi

'*Ts' for HPC -
HPC

• “I think there is a world market for maybe five 
computers.”

• Thomas Watson, chairman of IBM, 1943.

• “There is no reason for any individual to have a 
computer in their home”

• Ken Olson, president and founder of digital equipment 
corporation, 1977.

• “There are only about 100 potential customers 
worldwide for a Cray-1”

• Seymour Cray, 1977.

• “640K [of memory] ought to be enough for 
anybody.”

• Bill Gates, chairman of Microsoft,1981.

"The best way to predict future is to invent it."
Dr. Alan Kay, President of Viewpoints 
Research Institute, Inc.,
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Cost of mgmt. & admin. 10% CAGR

$0

$20

$40

$60

$80

$100

$120

$140

$160

$180

$200

1996 ’97 ’98 ’99 2000 ’01 ’02 ’03 ’04 ’05 ’06 ’07 ’08
-

New server spending (USM$) 3% CAGR

Spending (USB$)

5

10

15

20

25

30

35

Installed Base (M Units)

•
IT TCO

25%
•

10 15%
•

•
TCO

•

•

HPC

•
–

–

•
–

–

•
–

–

• RAS

–
/

–

•
– TCO



64
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64

CPU-

•

•
– http://www.intel.co.jp/jp/platforms/whatis.htm
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Verification )
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Hyper-Threading Technology HT Intel Extended Memory 64 Technology
EM64T Intel Virtualization Technology VT Intel Active Management 

Technology iAMT Intel I/O Acceleration Technology I/OAT LaGrande
Technology LT

*Ts

2

Intel Virtualization Technology (VT)

FB-DIMM DIMM AMB(Advanced Memory Buffer)
DDR2 DRAM DIMM

PCI Express

AMB 1
DRAM FB-DIMM DDR2 DRAM

FB-DIMM DDR3 DRAM

FBD (Fully Buffered DIMM) Memory

PC Intel SpeedStep
Technology

30

Demand Based Switching (DBS) with 
EIST

x86 64bit64-bit computing / Intel EM64T

http://www.atmarkit.co.jp/fsys/keyword/016server_keyword2006/016server_keyword2006.htm
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HPC

Going UP
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HPC

Going UP
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HPC

Going DOWN

Commodity

• HW/SW
•
•
•
•
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SW
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– HPC
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–
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–
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•

– SMP

– 64

•
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Breaking the - K nodes Barrier

•
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1947
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• :
– 4096 Dell Servers
– 50% Blocking Ratio
– 8 TS-740s
– 256 TS-120s

• TOP500 (Nov.5th)
– No.5 

•
– Capability
–

Core
Fabric

8x SFS TS740
288 ports each

Edge
256x TS120

24-ports each

18
Compute
Nodes)

18
Compute
Nodes)

8192 Processor 
60TFlop SuperCluster

2048 uplinks
(7m/10m/15m/20m)

HPC goes mainstream
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