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Harnessing the Computational Power of GPUs 

Data Parallel 
Workloads

Graphics Workloads
Serial and Task 
Parallel  
Workloads

Software 
Applications

ÅGPU architecture increasingly 
emphasizes programmable shaders 
instead of fixed function logic

ÅEnormous computational capability 
for data parallel workloads

ÅNew math for datacenters: enables 
high performance/watt and 
performance/$
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Digital Content 
Creation

ATI Stream Technology isé

EngineeringSciences Government

Gaming Productivity

Heterogeneous: Developers leverage AMD GPUs and CPUs for 
optimal application performance and user experience

Industry Standards: OpenCLÊ and DirectCompute 11enable 
cross -platform development  

High performance: Massively parallel, programmable GPU 
architecture enables superior performance and power efficiency
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ATI RadeonÊ X800 Architecture (2004)
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ATI RadeonÊ HD 3870 Architecture (2007)
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GPU Compute Timeline

Stream Computing 
Development Platform

CTM for data parallel 
programming

Folding @Home

Proof of concept achieving 
>30x speedup over CPUs

AMD FireStreamÊ 9170 
GPU Compute Accelerator

First GPU Stream processor with 
double-precision
floating point 

ATI Stream SDK v0.9

Open systems approach 
to drive broad customer 
adoption (Brook+ & CAL/IL)

AMD FireStreamÊ 9250 
GPU Compute Accelerator

Breaks the 1 TFLOPS barrier
Up to 8 GFOPS/watt

ATI RadeonÊ HD 5870 GPU

2.72 TFLOPS - SP

544 GFLOPS - DP

ATI Stream SDK v1.0

Enhancements to improve 
computation performance

2006 20082007 2009

ATI Stream SDK v2.0

First production version of 
OpenCLÊ for both x86 
CPUs and AMD GPUs
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Enhancing GPUs for Computation
ATI RadeonÊ HD 4870 Architecture (2008)

Å800 stream processing units 
arranged in 10 SIMD cores

ÅUp to 1.2 TFLOPS peak single 
precision floating point performance; 
Fast double -precision processing w/ 
up to 240 GFLOPS

Å115 GB/sec GDDR5 memory 
interface

ÅUp to 480 GB/s L1 & 384 GB/s L2 
cache bandwidth

ÅData sharing between threads 

ÅImproved scatter/gather operations 
for improved GPGPU memory 
performance

ÅInteger bit shift operations
for all units ïuseful for crypto, 
compression, video processing

ÅMore aggressive clock gating for 
improved performance per watt
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ATI RadeonÊ HD 4870 Architecture

8

UVD & Display 
Controllers

GDDR5 Memory Interface

Texture 
Units

SIMD
Cores

PCI Express Bus Interface
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GPU Compute Processing Power Trend
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GigaFLOPS

RV770
ATI RADEONÊ

HD 4800
ATI FireProÊ

V8700
AMD FireStreamÊ

9250
9270

RV670
ATI RADEONÊ

HD 3800
ATI FireGLÊ

V7700
AMD FireStreamÊ

9170

R600
ATI RADEONÊ

HD 2900
ATI FireGLÊ

V7600
V8600
V8650

R580(+)
ATI RADEONÊ

X19xx
ATI FireStreamÊR520

ATI RADEONÊ

X1800
ATI FireGLÊ 

V7200
V7300
V7350

Unified 

Shaders

Double-precision

floating point
GPGPU

via CTM

ATI Stream SDK

CAL+IL/Brook+

2.5x ALU

increase

* Peak single-precision performance;

For RV670, RV770 & Cypress divide by 5 for peak double-precision performance

* Cypress
ATI RADEONÊ

HD 5870

OpenCLÊ 1.0

DirectX® 11

2.25x Perf.

<+18% TDP
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The Worldôs Most Efficient GPU*
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2.01

1.06

1.07

0.42

GFLOPS/W

GFLOPS/mm2

14.47
GFLOPS/W

7.90
GFLOPS/mm2

*Based on comparison of consumer client single-GPU configurations as of 12/08/09. ATI RadeonÊ HD 5870 provides 

14.47 GFLOPS/W and 7.90 GFLOPS/mm2 vs. NVIDIA GTX 285 at 5.21 GFLOPS/W and 2.26 GFLOPS/mm2. 



| ATI Stream Computing Update | Confidential11 | GPU Computing ïPast, Present and Future with ATI Stream Technology11

ATI RadeonÊ HD 5870 (ñCypressò) Architecture (2009)

2.72 Teraflops Single Precision,
544 Gigaflops Double 
Precision

Å Full Hardware Implementation 
of DirectCompute 11 and 
OpenCLÊ 1.0

Å IEEE754 -2008 Compliance 
Enhancements

Å Additional Compute Features:

Å 32 -bit Atomic Operations

Å Flexible 32kB Local Data 
Shares

Å 64kB Global Data Share

Å Global synchronization

Å Append/consume buffers
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SIMD Cores

Each core:

ï Includes 80 scalar stream processing units in total + 32KB Local Data 
Share

ï Has its own control logic and runs from a shared set of threads 

ï Has dedicated fetch unit w/ 8KB L1 cache

ï Communicates with other SIMD cores via 64KB global data share


