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Sources

 http://www.computerhistory.org/timeline
 wikipedia
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1960: Instruction Pipelining,
Memory Interleaving

 IBM “Stretch” (7030)
 1.2 MIPS
 about 250,000 64-bit words of memory

Stretch maintenance console



01-4

1964:
Parallelism in Instruction Streams

360 mod 91
actually
came a little
later (1967?)

CDC 6600
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1966: SIMD Machine
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1975: Fault Tolerance
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1976: Vector Processor
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1982: Parallel Vector Processor
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1983: Hypercube Interconnect

 Cosmic Cube at Caltech
 Used 8086 chips

 iPSC at Intel
 Used 8086 chips, multiple ethernet cards to

interconnect
 (Example: “Henry” on 2nd floor Sprague)

 nCUBE corp.: 1024 custom architecture
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1986: Connection machine
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1987: Butterfly interconnect

 BBN Butterfly
 NUMA architecture
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1987: Parallel Inference Machine

Japanese 5th Generation Project
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1991: Distributed Shared Memory

 Stanford DASH
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1995: Cray T3E-1200

 Distributed memory
 32 to 2048 processing elements (PEs)
 8 Million words (64 MB) per PE
 PE: DEC Alpha, 1200 Mflops
 2.4 teraflops maximum
 3-D torus interconnect
 interprocessor comm. rate: 500 MB/s
 starting at the paltry sum of $630,000
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1996: NOW (Network of Workstations)
Beowulf Cluster

John Kozaʼs 1000 node cluster, 1999
Used for Genetic Programming  
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1997: ASCI Red

 Intel i4640 nodes
 Housed at Sandia NL
 666 MOPs peak per node
 606 GB memory
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2003: IBM SP3

 1-8 processors, shared memory
 up to 16 GB memory
 networkable to 512 processors
 PE: IBM RS/6000
 2-level coherent cache
 14.2 GB/s crosspoint switch
 Cost for 128 PE version:

only $8,614,441
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2006: SGI Origin 3000 series

 16-512 processors
 up to 1 TB shared memory
 R12000 processors, 300 MHz
 NUMA architecture
 38.4 Gflops for 64 processors
 716 GB/s system bandwidth
 Cost starting around $300k
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2005-08:
 Red Storm (Cray-Designed) at Sandia
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2004-2011: IBM Blue Gene

The first computer in the Blue Gene series, Blue Gene/L,
developed through a partnership with Lawrence Livermore National
Laboratory (LLNL), originally had a theoretical peak performance of
360 TFLOPS.

. . .
The archetypal Blue Gene/Q system called Sequoia will be
installed at Lawrence Livermore National Laboratory in 2011 as a
part of the Advanced Simulation and Computing Program running
nuclear simulations and advanced scientific research.

It will consist of 98,304 compute nodes comprising 1.6 million
processor cores and 1.6 PB memory in 96 racks covering an area
of about 3000 square feet, drawing 6 megawatts of power.
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2007: Cray XT5 (Jaguar, Kraken)
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2009: Current Top 500 SC Sites
http://www.top500.org/
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Slicing the Top 500 Pie
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Share vs. Time
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HP?
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Rayleigh-Taylor Simulation (Turbulence)
http://www.llnl.gov/casc/asciturb/simulations.shtml
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3-day Forecast, Northern Hemis.
http://www.ecmwf.int
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Reactor Modeling
http://www.cs.sandia.gov/CRF/MPSalsa/main_pictures.htm
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Solution of the Poission-Boltzmann equation
(from http://compbio.caltech.edu/applications/pmg/sod.html)

Isosurfaces of electrostatic potentials in the SOD (SuperOxide
Dismutase) enzyme obtained by solving the nonlinear Poisson-
Boltzmann equation numerically. The SOD enzyme is an
antiradical or antioxident, meaning that it moves around the body
binding to and then deactivating free radicals in the body,
preventing them from causing cancer or other cell damage in the
body.

SOD enzyme molecular structure


