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Difference GPU/CPU — GPU #[] CPU HY
Why Al Need GPU - Al fBREEGPU
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GPU & REBiEx (1)

* 55—UGPU ( Before 1999 ) : BBDIIREMCPULTES |, SEIFHXIEFZER ARV AILE, LA
JUEIRb IS |22 , REGER 3D EGCERIINEER | FEBRE R
I
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GPU A& R=RjiEx (1)

B X GPU (11999-2005 ) , SEMH—HIBEAIIEMBPRAVIRIZIE.

19995 , TUEIA KM T ERPUTEZREEFUATER) GeForce256 BGMES H |, 1§EZ
HERAERIEIITEIT , ARG CPU BPEIEE LA HIEITHIER , 15 (TRANSFORM

AND LIGHTING) FI08EM CPU B , SEIL 7 EfZRIREIR | IXBL/9 GPU EIEHIAIHR

—
18No

2000-20055F , GPU FIANRIEARE , ImHEIREIEET CPU, 2001 SFRFIAFIATI 35l

, AIGRERBEEERNRIEE. B GPU R RIEMEIALRAR,
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GPU A& R=RjiEx (1)

B X GPU (11999-2005 ) , SEMH—HIBEAIIEMBPRAVIRIZIE.
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GPU A& RBiEz (1)

F=fC GPU (2006~ ) , SESERVRIEIMNEEIE , L IERREIER.

2006 F , HFIAS ATI 9FBIHEH 7 CUDA ( Compute United Device Architecture ) F1CTM (
CLOSE TO THE METAL ) JRfEINE , {$18 GPU FIIREIFIESIBIRA A EIERIH 1 TEHIRLIE
TERNERES.

2008 F , JER AR — MBI TITERIEF S OPENCL ( HFIUZHIES ) . 5 CUDA
PEERFBENERLARE , OPENCL FIEARIHHEIRTE X , FRUE I oNinGPURIIRIE
MR R,
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GPU A& RBiEz (1)

+ S5=fC GPU (2006~ ) , SEMAENmENGEIE , AU ERRSIER.

CUDA C/C++

Huawei Confidential. Ascend & MindSpore

USE-CASES

APPS &
FRAMEWORKS

CUDA-X
LIBRARIES

CUDA

OS PLATFORMS

Healthcare

MACHINE LEARNING

CUDA
COMPILER

CUDA TOOLKIT

DEVELOPER TOOLS

DEBUGGERS PROFILERS

{3 @ Centos

Speech Translate Recommender

CONSUMER INTERNET

Manufacturing
INDUSTRIAL APPLICATIONS

Finance

2.
- 22
i
oAt
s

Molecular
Simulations

CUDA DRIVER

Forecasting
SUPERCOMPUTING

LANGUAGES
¢

C, 3 LLVM Compiler
For CUDA

MEMORY WINDOWS & COMMS
MANAGEMENT GRAPHICS LIBRARIES

Windows Server

www.hiascend.com
www.mindspore.cn



http://www.hiascend.com/
http://www.mindspore.cn/

GPU vs CPU
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GPU vs CPU

» GPUJLFEERITHESITTALUARY , (NEDERESIBRITHIFEERIT. GPUXRETHERSH
T RRTHIERATAKE , BEREIFEERINEFIZEHEZX 7 Cache,

» CPURNMX#Cache 5iE T XKEX(E , MBXEEEFIEGIZEMIES LR , Al T
BreNRRCPUTR/INRI—EE,
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GPU Architecture

Small Caches

> boost memory throughput

Simple Control
° no branch prediction

° no data forwarding

Energy Efficient ALUs

> Long latency but high throughput

Massive threads tolerate latencies

GPU
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GPU Architecture

* GPU Cache : GPU f5FR2B1EZE ALU R Cache , BEFENARRFRHRZIHIARIZEE |
5CPUA[E , MZ/J Threads 2RSS,

- Reason : {ISRBIRZ Threads ZiER AR —EREURE | BESSHXERA , AEHE XA
DRAM , SRENEURIG Cache SR—ILRIZEURZIXINL Threads ZfE.,
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GPU EG L IEMIERR

R | R
=8 L, SFssfREMGIERIIRERS | NS5 8UE/ LR EE.
SFHITIER : GPU EIA0Y SIMT , ESC94%557£HY SIMD(Single Instruction Multiple Data) 2844
, BB _L£T1MZ CUDA Core , 8—MZER—RIEIEEHITRIFIES.
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Interconnect :

Parallel file system
............. and other storage
(a). Compute-intensive
processing paradigm

(Compute-intensive) ¥/ , KB 1E1THYELBFEES Faa
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— || & J || T
Storage Storage Storage
Resource Resource Resource

MapReduce on Distributed File System

(b). Data-intensive
processing paradigm
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Al &%l GPU

20125F , Hinton ] Alex Krizhevsky 11T AlexNet , {587 FIRI{HIX GTX 580 1)|[2

AlexNet , it EHEGIRBIRIIERZRIEFT T — M ER , F3X1E T 2012 5F ImageNet T
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Al &%l GPU
ZrakfERE 1000 & CPU k5588 . T Google YouTube fiSREIHIEIE SR T IBITIRBIRYESS | T
2012 FFRBIAFHKHA 3 & GTX680-GPU fk55e85thk J RIFFRIESS.
HEERE | AlexNet FIRBIAF TIREIFIZFHRERE T REFATCENL, BiFNXERAT(E]
e | FARFRTARKIAFREHESHIRAE T GPU , BEAMSLER BtBfhs a5 | AGPU
R BEREFTH AN,
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Al [R&H

* M2005/2006 FFH A A=IHAGPURITAIRTE |, 212012/20135FGPUKEE SEEIRTES | LANE!
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Why GPU ?
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l. https://www.youtube.com/watch?v=3j{Hi8E5C-18

2. https://www.youtube.com/watch?v=-P28LKWTzrl
3. https://www.youtube.com/watch?v=311000DY|Xg
4. https://infohub.delltechnologies.com/l/white-paper-virtualizing-gpus-for-ai-with-vmware-and-nvidia-based-on-dell-infrastructure- | /nvidia-237
5. https://www.researchgate.net/fisure/Architecture-of-compute-intensive-and-data-intensive-processing-paradigsm fig2 33495239|
. www.hiascend.com
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