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CUDA RIS H &Rt

#include <stdio.h>
#include <stdlib.h>
#include <cuda_runtime.h>

__void MatMul(int M, int *N, int *P,int width)

threadIdx.x;
threadIdx.y;

)at Pervalue = 0;

oat eleml = 0.0,elem2 = 0.0,value =
1 = 0;1i < width;i++)

= M[y * width + i];
N[i % width + x];

+= eleml * elem2;

Ply x width + x] = value; @

- ZOMI 8  Course https://chenzomil2.sithub.io/



https://chenzomi12.github.io/

@ ZOMI



https://chenzomi12.github.io/

T AERERE ? (TARRITIREL ?

Programming Model (Software) Execution Model (Hardware)

Fs) ZOMI 10  Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

Programming Model vs. Hardware Execution Model

Programming Model refers to how the programmer expresses the code

RIEREE  FTREBNAEERAE. EREARAFENTRITEES

Execution Model refers to how the hardware executes the code underneath
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Execution Model can be very different from the Programming Model , lRE Z[BINERSIEE K
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Data-Parallel (SIMD) , I, CPU & GPU #IEF1THIT

Multithreaded (MIMD/SPMD) , FI|F4FHEBE OIS EIZHIT

for (int i = @3 i < N; ++i){

Cli] = Ali] + BI[i];
}
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Vectorized Code
VLD: Ato V1
VLD: Bto V2

VADD: V1 +V2to V3

VST: V3to C
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L X R R R R
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GPU SIMD (SIMT) Machine
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GPU SIMD (SIMT) Machine
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SIMD vs. SIMT i f7fEst

SIMD : B|IFRHELTRIIT -> BFRIESS R A RIHAT
[VLD, VLD, VADD, VST], VLEN
SIMT : IREIRESHZ MESR -> DSBS RwrapD BT

[LD, LD, ADD, ST], NumThreads
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SIMD vs. SIMT i f7fEst
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Multithreading of Warps
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Multithreading of Warps
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Multithreading of Warps

© GPUFZEERENERNB[LZEWarp
- RIZ— warp BE321M &R

- BIEZRRIT 32KIRIEN | B NEN—PEIE -> IKwrap

lter. 20 * 33 + 1 lter. 20 * 34 + 2

)
]
!
]
]
]
|
]
]
]
]
]
]
]
]
!
!
]
]
!
/
)
]
]
!
!
]
]
!
!
]
]
!
!
]
]
]
!
!
!
|
/

Warp 20 at PC X+2

- .- - - -
T - - e e e e e e e e e e e e e e e
- e -
X R R R R XX

--------------------------------------------

& 70MI 29  Course https://chenzomil2.github.io/

S



https://chenzomi12.github.io/

R RFATROHRES

EFRHITRITERARRIRSEHFNEGR -
SIMD ZR49-hER TR CPU BT A RIFHIBIEMTIERINVT. B1F. FEEHURISRB TR
SIMT ZEASIBISRRIEEAS AR (FGMT ) BEESRSEI AN BT,

2 ZOMI 30 Course https://chenzomil 2.sithub.io/



https://chenzomi12.github.io/

Warps 1 Warp-Level FGMT X&

Warp: fEAEBEUEIRET | UTHEEESHSESES
B Sz TIERIAVAAS

Thread Warp
Scalar Scalar Scalar
Thread W Thread X Thread Y

® ZOMI

Common PC

Scalar
Thread Z

Thread Warp 3

Thread Warp 8

Thread Warp 7

v

SIMD Pipeline

31 Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

1E1d Wrap-level FGMT SiEZEIR

SIMT ZEAGEITARIRT S LFE ( FGMT ) STHI - Thread Warp Warps available
Thread Warp 8 For scheduling
Pipeline SReREMETE—R—4RIED
Thread Warp 7
Warp BTSRRI RER !
s —— n |-Featch SIMD Pipeline
IR R EHMRERTE RF o ;
. . Decode
FGMT RIFIKIER
] E 3
vy Vv Y W .
> [» > arps accessing
=l | E = ~ Memory hierarachy
Vv v Miss?
%iﬁﬁ%ﬁg Wal"P im?igijﬁggﬂg;sg ' B:%ﬁ D-Cache Thread Warp 1
. ) All Hit? V V_Data Thread Warp 2
H'E Warp 051038,
Writeback Thread Warp 6

32  Course https://chenzomil 2.github.io/

® 70Ml


https://chenzomi12.github.io/

Warp IBSRHIT

SIMT #8LE SIMD 7E 0] Jmi2 it _E IR ANERI LA TRRARRIR T RER o /K dmHERYIR)ER
AP warp B 32 PNMRFEFD 8 FKHRITIEE
5Th% 24 Operations/cycle , [ARF&H | Warp/cycle

Time Load Unit
[ | Multiply Unit

Warp 0 Warp 1 , Add Unit
Warp 2

Warp 3

Warp 4

»  Warp issue

& 7Z0MI 33  Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

High-level view of GPU
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intelligent world.

Copyright © 2023 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.
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