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1 Matrix Multiplication with CUDA (303)
AM x K)x B(K x N) = C(M x N) 8 542 $sh= A Z2do] Fol7itt. thag2 A9 dAlold.

$ make

$ make performance

...

Result: VALID

Reference time: 11.786589 sec
Reference throughput: 93.284969 GFLOPS
Your Avg. time: 129.885021 sec

Your Avg. throughput: 8.465269 GFLOPS
¢...)
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o AttEE Eole ¢i2|E(e.g., Strassen, Winograd) & AH8-She A2 5-85 4] ket 11 219 243
78 o)A st Hrt.
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o AGAHO 2%l kEo] H& & A4 FE HHELR o]F. 11 ¥, make performance
Makefile®] -2 & 115}o] SLURM job schedulero] 2F92 enqueue §Hrt.
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(d) (108) M = N = K = 8192 7] %08 128 GFLOPS o]4-& 104, 256 GFLOPS 0]4-2 20738 Hojgi}.
make performance® A& A A% HAE & &+ Ut



2 Double buffering (2073)

A, B S C
Stream 0 CPU -> GPU CliT = Alil + B[] GPU -> CPU
(a) Without double buffering
| | |
|
Stream O First half of A, B Second half of A, B |
CPU -> GPU CPU -> GPU |
First half Second half

Stream 1 Clil = A[i] + B[i] Cli] = Ali] + B[i]

Stream 2 | First half of C Second half of C
| GPU -> CPU GPU -> CPU
|
|

I I
(b) With double buffering

3 Using Profiler (4073)
Helo] vhs 2 O] WES stefstal ZiAd e S
Zzutdelg CUDA 2098 mand sjEy e Eo] &8 & s ?ﬂ%@l’%-
3.1 Prerequisite
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e NVIDIA Nsight Systems - Download - 3]471] ¥ 2791 - OSof] 9= XA Host A o2 = (A
2021.5.1)

e NVIDIA Nsight Compute - Download - 3]17}¢] @ 2 7921 - OSof] W= %Al Host A th22E (FA)
2021.3.0)


https://developer.nvidia.com/nsight-systems
https://developer.nvidia.com/nsight-compute

3.2 NVIDIA Nsight Systems

Nifght Systemsi 25 1800] AYEUN S5 CUDA Gl BT DHE YUEE ezt f 1o
ZL memoefol). L2 e] BAAe 582 molg] $-8ofet. 12 A<l Nsight Systemse] ALEH-S
ke 2t

shpc000@login:~$ /usr/local/cuda/bin/nsys profile <A3 HT=Z=]aH>

# .bashrc Of "export PATH=/usr/local/cuda/bin:$PATH" & Z7J|5t3 O A ZE2E g LR
O nsyst YA ALE 7ts

shpc000@login:~§ 1s
reportl qdrep
# qdrep BT DRMAZY 23 THA0| H44H

# i qdrep MYUS 2HZE ZAl (scp, sftp & AHR)
# ZZ0||M NVIDIA Nsight SystemsS 3T u File > Open > qdrep IfE %

olAl &<219] 1¥ A FE9Q] matrix multiplication I EE 7FHebA AGoHA} ofefl= AEAH A
Nsight SystemsZ matrix multiplication I =5 T2t & 51= SLURM H = ofo|tt.

shpc000@login: ~/hw6$ salloc --nodes=1 --ntasks-per-node=1 --cpus-per-task=32 --gres=gpu:1l
--partition=shpc mpirun /usr/local/cuda/bin/nsys profile \
./main -n 1 8192 8192 8192

shpc000@login: ~/hw6$ 1s
reportl.qdrep
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(b) (104) EFd el S AT H Ao RS Q. (AAR P ¢l frolunzg, ARak Loty H)
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3.3 NVIDIA Nsight Compute

Nsight Systems7} T2 73] A4 ¢l §2-8 HoZr}H, Nsight Compute:= 79 shu}shte] ZHA|gE 422
HojzE maulelgolct. 722l Nsight Compute/] AbgHLe oho T} ek
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shpc000@login:~$ /usr/local/cuda/bin/ncu -o profile <Al3H I Z >
# .bashrc Of "export PATH=/usr/local/cuda/bin:$PATH" & Z7|5t0 O A ZE2E e R
O] ncuBt A3 ALE 7ts

shpc000@login:~$ 1s
profile.ncu-rep
# ncu-rep SHAIZ D2 Zut TAO| M4 E

# oflY ncu-rep MAUS ZZHZ 2 (s sftp S AF®)

cp,
# 2Z0||A NVIDIA Nsight ComputeES ASHStL File > Open File > ncu-rep LtQ MEH

oAl Eele] 1¥ FA| =<l matrix multiplication I EE 7FAbA AGs|EAL. ofgfl= AGAH oA
Nsight Compute® matrix multiplication I EE Z 202l 85}= SLURM g ojo|ct.

\


https://docs.nvidia.com/nsight-systems/UserGuide/index.html

shpc000@login: ~/hw6$ salloc --nodes=1 --ntasks-per-node=1 --cpus-per-task=32 --gres=gpu:1l \
--partition=shpc mpirun /usr/local/cuda/bin/ncu -o profile \
./main -n 1 8192 8192 8192

shpc000@login: ~/hw6$ 1s
profile.ncu-rep
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Ao A AFES= ncu T2 I O] ZA|ISH AFRHL CLI User Manual-S, x2utds] Ay} 49 z}A|sH

HFH.O T User Manual2 231 5}A}.
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4 27 (108)

(a) (53) HEAQ GPGPU Ze¢19)2 OpenCL¥} CUDAS AH Sttt | wal ALg 472 gkl 2
AL S

(b) (%) HAE A ARF W HUAH ASS RSP AT L. QL0 7 gleb T AL} o} 7 ot
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5 Submission Instruction
e mat mul T]HE T, double TJHAEE], report.pdfE 3t I 2 ¢=5}o] ETLo| A|&SHet.
e mat mul T ET|o)+= mat mul.cu, MakefileES Yir}. th2 otd-2 Qe A Qs A4 H .

e double U EZ o= AT A E5S B5F Yt AAZ AFS =] &elolr] 9t SxojH, =1
o B AL e Aol

o HH utd2 HYO|S HW06.zip 2 & ST} (e.g., shpcO00_HWO6.zip)
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https://docs.nvidia.com/nsight-compute/NsightComputeCli/index.html
https://docs.nvidia.com/nsight-compute/NsightCompute/index.html
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