3aoanue 23. Munozonomounas npozpamma «Hello World!» ¢ CUDA.

Hanummre CUDA-nporpamMmy, B KOTOpoii co3aaércst 2 6J10Ka, coepKalux
1o 2 HUTH, U KaXKJ1asi HUTh BBIBOAMT Ha dKpaH ctpoky «Hello World!».

BxoaHble JaHHbIE: HET.
Boixoanbie nannbie: 4 ctpoku «Hello World!».

HpnMep BXOJAHBIX U BBIXOJHBIX JAHHBIX

BxoaHble 1aHHBIE BbIX0aHBIE JaHHDBIE

Hello World!
Hello World!
Hello World!
Hello World!

Ykazanusa k 3a0anuro 23. Mnozonomounasn npozpamma «Hello World!» 6
CUDA.

Buumanue! [l BbITIONHEHUS 3TOro 3afaHust Tpedyercss rpaduueckuid
yckoputenb NVIDIA ¢ nmopnepxkkoit texnonorun CUDA (nmpucyTcTByeT BO Bcex
rpaduueckux yckoputesix NVIDIA nauumnas ¢ cepuun G8x, Bkimouas GeForce,
Quadro u Tesla).

B nannom mpumepe ucnonbdyercs yckoputenb NVIDIA GeForce MX130,
CUDA 11.4 u Visual Studio 2019.

1. Ckauaiite nmocnenuioro Bepcuto CUDA Toolkit ¢ odunuansHoro caira
NVIDIA (https://developer.nvidia.com/cuda-downloads).

a. B cnyuae, ecim mocnemusisi Bepcus CUDA  Toolkit ne
MOJ/ICP>KUBAET Balll rpadUUeCKUd YCKOPUTEIb, CKayalTe OHY M3
npeapiaymux  Bepeuit (https://developer.nvidia.com/cuda-toolkit-
archive).

2. YcranoButre CUDA Toolkit, Bkarouas uarerpaiuio ¢ Visual Studio.
3. Cospnaiite mycroii mpoekt C++ B cpene paspadorku Visual Studio 2019.

4. VI3MeHuTe pa3psaHOCTh Ballero MpoekTa Ha X64, Kak IOKa3aHO Ha
pucyske 1.


https://developer.nvidia.com/cuda-downloads
https://developer.nvidia.com/cuda-toolkit-archive
https://developer.nvidia.com/cuda-toolkit-archive

ﬂ File Edit View Git Project Build Debug Test Analyze To ions  Window Help

g g Debug - x64 = P Local Windows Debugger = Auto

Solution Explorer

far o | = " figuration Manager..

1 Solution 'CUDATest' (1 of 1 project)
4 [%] CUDATest

Puc. 1

5. IlénkuuTe MpaBo¥ KHOMKON MbIM 1o mpoekty B Solution Explorer,
BeiOepuTe Build Dependencies — Build Customizations (pucytox 2).

Fle Edit View Git Project Build Debug Test Analyze Tools Extensions

Debug - xB4 = P Local Windows Debu

1 Sclution 'CUDATest' (1 of 1 project)
[l C1INATact
Build

Rebuild

Analyze and Code Cleanup
Project Only

Retarget Projects

Scope to This

Mew Solution Explorer View

Show on Code Ma p

Profile Guided Optimization
Build Dependencies Build Customizations...

Add

Puc. 2



6. B mosiBuBIIEMCsI MEHIO BRIOEpHUTE yCTaHOBIEHHYIO paHee Bepcuto CUDA
u Haxxmute OK (pucyHnok 3).

a. Ecnm B cnucke otrcyrctByer CUDA, ckomupyiiTe coaep:kumoe
mupexropun MSBuildExtensions:

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.4\
extras\visual_studio_integration\MSBuildExtensions

B nupexropuro BuildCustomizations:

C:\Program Files (x86)\Microsoft Visual Studio\2019\Enterprise\
MSBuild\Microsoft\VC\v160\BuildCustomizations

Visual C++ Build Customization Files ? >

Available Build Customization Files:

Mame Path

CUDA 11.4(.targets, .props) $(VMCTargetsPath)¥BuildCustomizations¥CUDA 11.4.targets

[ ImageContentTask(.targets, .pro... $(VCTargetsPath)¥BuildCustomizations¥lmageContentTask.targets
[] Ic(.targets, .props) $(VCTargetsPath)¥BuildCustomizations¥lc.targets

[ marmasmi.targets, .props) $(VCTargetsPath)¥BuildCustomizations¥marmasm. targets

[ masmi.targets, .props) $(VMCTargetsPath)¥BuildCustomizations¥masm.targets

[] MeshContentTask(.targets, .pro... $(VCTargetsPath)¥BuildCustomizations¥MeshContentTask.targets
[] ShaderGraphCententTask(.targe... $(VCTargetsPath)¥BuildCustomizations¥ShaderGraphContentTask.tar

Find Existing... Refresh List Cancel

Puc. 3

7. Otkpoiite cBorictBa mpoekta (Project — Properties), BbiOepuTe paszen
CUDA C/C++ — Command Line. BBegute B TekcToBOE Mmoie: -arch (xoo
apxumexkmypul 8auie2o yckopumelisi) (PUCYHOK 4).



CUDATest Property Pages

Configuration: | Active(Debug)

4 Configuration Properties
General
Advanced
Debugging
WC++ Directories
4 CUDAC/C++
Common
Device
Host
Command Line
Linker
CUDA Linker
Manifest Tool
XML Document Generator
Browse Information
Build Events
Custom Build Step
Code Analysis

A A A A A A

[ >

~ | Platform: |x64 w Configuration Manager...

All Options

# (Approximate command-line. Settings inherited from host are not visible below.)# (Please see the
output window after a build for the full command-line)# Driver APl (NVCC Compilation Type is
.cubin, .gpu, or.pt«)set CUDAFE_FLAGS=--sdk_dir "C:¥Program Files (x88)¥Windows Kits¥10¥""C:
¥Program Files¥NVIDIA GPU Computing Toolkit¥CUDA¥V11.4¥bin¥nvcc.exe” --use-local-env -ccbin
"C:¥Program Files (x86)¥Microsoft Visual Studic¥2019¥Enterprise¥VC¥Tools¥MSVC¥14.29.30037¥bin
¥HostXBe¥x64" -x cu -G --keep-dir x64¥Debug -maxrregcount=0 --machine 32 --compile -
cudart static -o x64¥Debug¥%(Filename)¥:(Extension).obj "%(FullPath)"# Runtime API (NVCC
Compilation Type is hybrid object or .c file)set CUDAFE_FLAGS=--sdk_dir "C:¥Program Files
(x86)¥Windows Kits¥10¥""C:¥Program Files¥NVIDIA GPU Computing Toolkit¥CUDAYY11.4¥bin
¥nvec.exe” --use-local-env -ccbin "C:¥Program Files (x88)¥Microsoft Visual Studio¥2019¥Enterprise
W Tools¥MSVCH14.29.30037¥bin¥HostXBE¥xEe4" -x cu -G --keep-dir x64¥Debug -
maxrregcount=0 --machine 32 --compile -cudart static -g -Xcompiler "/EHsc /nologo /FS/Zi "
-0 x64¥Debug¥i(Filename) % (Extension).obj "%(FullPath)"

Additional Options Inherit from parent or project defaults

-arch sm_5|

Frvbl &AW

Puc. 4

8. Hlo6aswte B Bam mmpoekT (aiim CUDA 11.4 C/C++ File (pucyHoxk 5).




Add New ltem - CUDATest ? >

4 Installed Sort by: Default

C++ File (.cpp) Visual C++ ual C++
file containing CUDA CfC++

Header File [.h) Visual C++
C++ Class Visual C++
CUDA 11.4 C/C++ File Visual C++

CUDA 11.4 CfC++ Header Visual C++
HLSL
CUDA 11.4

Graphics

C++ Module Interface Unit (.ixx) Visual C++

P Online

‘Airplane¥Documents¥Universi O¥CUDATest¥CUDATest¥

Cancel

Puc. 5

9. Mmnoprupyiite Onbmmoreku iostream u cuda_runtime.h.

10.Cosznaiite pynkuuro-sapo CHello co ciemyrommm Koaom:

__global__ void cHello()
{

}
11.0O3HakoMbTECH C KOMAHJIOHN 3amMycKa sJipa:

printf("Hello World!\n");

kernel<<<execution configuration>>>(params);
execution configuration — Dg, Db, Ns, S
dim3 Dg — pa3mepsl rpuaa B 0J10Kax
Dg.x * Dg.y * Dg.z — yucmio 6;10K0B
dim3 Db — pa3mep xaxmoro 6y1oka
Db.x * Db.y * Db.z — uncio nuteii B 010K

sizet NS — pasMep JIUHAMHUYECKH BBIICIICMON OOIICH TaMATH
(ommoHaNBHO)



cudaStream t S — mOTOK, B KOTOPOM CJIEyeT 3alyCTHTh SIPO
(OMILIMOHANIBHO)

struct dim3 — ctpykrypa onpenencaras B CUDA Toolkit
ITonst: unsigned X, y, z
Konctpykrop: dim3(unsigned x=1, unsigned y=1, unsigned z=1)

12.3anyctute co3maHHoe sapo B Tene GpyHkumu Main. Mcnonp3yiiTe nBa
omoka u nBe HuUTH. [locne 3amycka siipa UCTIONB3YUTE CIEAYIOIIUNA KO
JUTSL CHHXPOHH3AIIUN HUTEH:

cudaError_t ce = cudaThreadSynchronize();
if (ce != cudaSuccess)

{
}

printf("Error: %s\n", cudaGetErrorString(ce));

13. CkoMnuIMpyiTe W 3amycTuTe mpuioxeHue cpeacrBamu Visual Studio
2019 (Debug — Start Debugging wnu kiaBuina F5). Yoeaurech, uto
BBIBOJIUTCS BEPHBIN PE3y/IbTaT.
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