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GFLOPS AMDZ1
3 2002 Pentium 4 (Northwo 31.2
> 2003  Pentium 4 (Northwood) 36.48
» 2004 Pentium4 (Prescott 152 X850 XT 103.68
) 2005 15.2 X1800 XT 134.4
>» 2006 Core 2 Duo 23.44 X1950 375
> 2007 Core 2 Quad 48 HD 2900 XT 473.6
» 2008 Q9650 96 HD 4870 1200
» 2009  Core 17 960 102.4 HD 5870 2720
> 2010  Corei7 970 153.6 HD 6970 2703
> 2011  Core i7 3960X 316.8 HD7970 3789
> 2012  Corei7 3970X 336 HD 7970 GHz Edition 4301
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Unified power Improved compute Simplified
efficiency efficiency data sharing

Integrate CPU and GPU GPU can access CPU Uniform memory access
in silicon memory for CPU and GPU
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UNDERSTANDING UN
L AMDA

Original meaning of UMA is TOFY 2
« Refers to how processing cores in a system view and access memory
«  All processing cores in a true UMA system share a single memory address space

B R e R
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Introduction of GPU compute created systems with Non-Uniform Memory Access (NUMA)
 Require data to be managed across multiple heaps with different address spaces
« Add programming complexity due to frequent copies, synchronization, and address translation

HSA restores the GPU to Uniform memory Access
«  Heterogeneous computing replaces GPU Computing
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GPU or CPU

PAGEABLE MEMORY
GPU can take page faults, and is no longer restricted to page locked memory

ENTIRE MEMORY SPACE
CPU and GPU processes can dynamically allocate memory from the entire memory space
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Coherent Memory: ‘
( CPU i : GPU

Ensures CPU and GPU e

caches both see (l Cache ) Eonsiarey Cache

an up-to-date view of data

Pageable memory:

Physical Memory [N N |
y y The GPU can seamlessly

access virtual memory
addresses that are not (yet)
present in physical memory

- Virtual Memory -

Entire memory space:
Both CPU and GPU can access and allocate any
location in the system’s virtual memory space
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................

i CPU epr|C|tIy coples result back to CPU memory
CPU GPU
L

Only the data array
can be copied since GPU
cannot follow embedded

@ ﬁ BT data-structure links

CPU Memory GPU Memory

*A Pointer is a named variable that holds a memory address. It makes it easy to reference data or code segments by a name and eliminates the need
for the developer to know the actual address in memory. Pointers can be manipulated by the same expressions used to operate on any other variable
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- GPU completes com_
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CPU GPU

CPU can pass a pointer to
entire data structure since
the GPU can now follow
embedded links

CPU / GPU Uniform Memory

*A Pointer is a named variable that holds a memory address. It makes it easy to reference data or code segments by a name and eliminates the need
for the developer to know the actual address in memory. Pointers can be manipulated by the same expressions used to operate on any other variable
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> Pageable memory
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> Dynamic Memory Allocation
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EASE AND SIMPLICITY OF PROG
Single, standard computing e'n?yijr nme

SUPPORT FOR MAINSTREAM PROGRAMING LANGUAGES
Python, C++, Java

LOWER DEVELOPMENT COST
More efficient architecture enables less people to do the sam
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BETTER EXPERIENCESZ
Radically different user experiences

MORE PERFORMANCE
Getting more performance from the same form factor «

) LONGER BATTERY LIFE
Less power at the same performance
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BY 2016, THERE WILL BE
est. 2.1 BILLION GONNECTED DEVIGES

Q"; TEXAS
INSTRUMENTS

Source

For more information go to:
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http://hsafoundation.com/
http://pinterest.com/pin/193021534001931884/
http://pinterest.com/pin/193021534001931884/
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Nov 11 — 14, 2013
San Jose
McEnery Convention Center

14 Different Tracks with over 140 Individual Presentations
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DISCLAIMER AMDZAL

The information presented in th;iﬁé_d,,,:

The information contained herein is
and motherboard version changes, n
upgrades, or the like. AMD assumes

hanges, BIOS flashes, firmware
right to revise this information and to

AMD IS EXPRESSLY ADVISED OF THE POSSIBIL

ATTRIBUTION i
© 2013 Advanced Micro Devices, Inc. All rights reserve
Advanced Micro Devices, Inc. Other names and logos ar

owners. e R
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