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Von Neumann electronic digital computer

Central processing unit:

arithmetic logic unit
(ALU)
processor registers

Control unit:

instruction register
program counter

Memory unit:

data
instructions

External mass storage

Input and output
mechanisms

Source: http:

//en.wikipedia.org/wiki/Von_Neumann_architecture

http://en.wikipedia.org/wiki/Von_Neumann_architecture
http://en.wikipedia.org/wiki/Von_Neumann_architecture
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Flynn’s Taxonomy

Source:

http://en.wikipedia.org/wiki/Flynn’s_taxonomy

http://en.wikipedia.org/wiki/Flynn's_taxonomy
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Single Instruction Multiple Data

Parallelism achieved by
dividing data among the
processors.

Applies the same instruction
to multiple data items.

Called data parallelism
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SIMD Data Distribution

What if we dont have as many ALUs as data items?

Divide the work and process iteratively.

Ex. m = 4 ALUs and n = 14 data items.

Round ALU1 ALU2 ALU3 ALU4
1 X[0] X[1] X[2] X[3]
2 X[4] X[5] X[6] X[7]
3 X[8] X[9] X[10] X[11]
4 X[12] X[13]
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The Cray-1 Vector
Computer:

First vector machine
(1975)

$8.86 million

appx 140 MFlops, for
weather calculation!!

load a lot of data into
memory, perform a lot of
ops on that data

Freon liquid cooling

12 functional units
(address, scalar, vector,
and floating point)
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NVIDIA GPU GF100
High-Level Block Diagram
(2010)

CPU is called the host
and the cores in the GPU
are called devices

4 ”GPC” clusters

Many SM (stream
multiprocessors) each
with SPs

512 CUDA stream
processors (SPs) or cores

SIMT (single instr.
multiple thread)

Source: http://hothardware.com/Articles/NVIDIA-GF100-Architecture-and-Feature-Preview
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NVIDIA GPU

each SM core in each
GPC is comprised of
32 CUDA cores

48/16KB of shared
memory (3 x that of
GT200),

16/48KB of L1
(there is no L1 cache
on GT200),

Source: http://hothardware.com/Articles/NVIDIA-GF100-Architecture-and-Feature-Preview
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Single Instruction Multiple Data
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Mac Book Pro - Intel
Core

Intel Core i7, Z77
chipset

4 cores, 8
hyperthreads

32 + 32 KB L1
cache for data and
instructions (per
core)

256 KByte L2 cache
(per core)

8 MB L3 cache (split
up between cores
and GPU)

Source: http://http://www.notebookcheck.net/Review-Intel-Ivy-Bridge-Quad-Core-Processors.73624.0.html
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ORNL Titan Supercomputer - Jaguar upgrade

38,400-processors, 307,200
CPU cores

20-petaflop [ AMD Opteron
6200 ]

Cray Gemini Interconnect

processor-to-processor
Optical network of 2x2
switches
Banyan: O( Nlog N )

Source: http://www.extremetech.com/extreme/99413-titan-supercomputer-38400-processor-20-petaflop-successor-to-jaguar
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