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IBM High Performance Computing
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Doubling time = 1.5 yr.

ENIAC (vacuum tubes)
UNIVAC

IBM 701 IBM 704

IBM 7090 (transistors)

IBM Stretch

CDC 6600 (ICs)
CDC 7600

CDC STAR-100 (vectors)
CRAY-1

Cyber 205 X-MP2 (parallel vectors)

CRAY-2
X-MP4

Y-MP8
i860 (MPPs)

ASCI White

Blue Gene / P
Blue Gene / L

Blue Pacific

Delta
CM-5 Paragon

NWT
ASCI Red

ASCI Red

CP-PACS

NEC Earth Simulator

Doubling time
=1 yr

� Exaflop by
2020
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Supercomputer Peak Speed

1960: 0.02 Mflop/s

www.top500.org



Rob Ross’ talk from SNAPI 2010 (http://personals.ac.upc.edu/toni/SNAPI2010/snapi2010_Program.htm)

1960: 0.02 MBytes/s
� 1 Byte/flop to storage



Rob Ross’ talk from SNAPI 2010 (http://personals.ac.upc.edu/toni/SNAPI2010/snapi2010_Program.htm)

2010: 200 MBytes/s for 2 Pflops
computers: � 1 Byte/ 107 flops

need ~10 million disks for 
equivalent performance
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(non-volatile memory)
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Ferro-electric RAM Magnetic RAM Phase Change RAM Resistive RAM
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Ferro-electric RAM Magnetic RAM Phase Change RAM Resistive RAM



http://www.jcmit.com/mem2010.htm

%�
��

��	3
����

	�=�
%�

�

(���

*���������	<���	��	<�������	%�����	�
7	4���� �

Storage

Memory

Flash today is
the same cost as
disk 8 years ago
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Read/write PCM (100-1000 ns) SCM
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207,000IOPS

1.5 GB/sI/O Bandwidth

320 GBFlash Capacity

TodayioDrive Duo SLC

100 MillionRandom IOPS

768 GB/sI/O Bandwidth

640 TB*Storage Cap

512 Nodes 

512 BGQ Flash Cards

Blue Gene 
Active Storage 

Rack
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* Assumes a 4- fold 
added Flash capacity
for 2012 system.
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(1 disk ~ 100 IOPS, 50-100 MB/s)

Single Fusion-io Card
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THE END


