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Convolutional Neural Networks

Train: Update Weights

Cost
Function
4
Normal .30
Tumor 10
Stroke .20

Hemorrhage .40
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> ER B Y O R B 8 20t (CPU vs. GPU)
(¥4 ResNet-50, epochs 90, ImageNet 1093k 224x224 [{])

NVIDIA DGX Station Delivers 47X Faster Training

DGX Station __ 15 hours, 47X faster
4X GPU Workstation D 36 hours, 20X faster

2X CPU Server ] 711 hours (29. 6% )

0X 10X 20X 30X 40X
Deep Learning Training Speed-up

(cpu server: dual Intel Xeon E5-2699v .4)
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DGX A100 35835 B
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I Stack - Step 2: 12 = % B3k 5t cont.
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: File Edit View Run Kernel Tabs Settings Help

- + * c 4} Launcher
./
o Name -~ Last Modified
B8 docker-examples 2 years ago E Notebook
[ B examples 2 years ago
M tutorials 2 years ago
G* (] NVIDIA_Deep_Learning_C... 2 years ago '
[A] README.md 2 years ago
Python 3
(ipykernel)
(B
» Console

A

Python 3
(ipykernel)

Other
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Terminal Text File Markdown File Tensorboard Show Contextual

Help
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Al Stack - Step5: @& mE® (R4p@ #)

: File Edit View Run Kernel Tabs Settings Help

+ * C [A] Untitled.ipynb
-/ 8 + X O M » = C » Code v

Name - Last Modified

o n

[1]: print ("this is a test")

B8 docker-examples 2 years ago

BP‘ B examples 2 years ago this is a test
B8 tutorials 2 years ago I []:
D NVIDIA_Deep_Learning_C... 2 years ago

G* [A] README.md 2 years ago

0o W] untitled.ipynb seconds ago
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(R/W) (R/W)

HFEB& HPEREASE - FHOt (Y/Y)
A S Afirlit/nfs/ReadShared E P S=g SEYN=&
HPEHFHE HEHAER - HEEFAK (Y/Y) (Y/Y)
A #a AfiTit /nfs/Shared HE o] D HHEEFIN
EAEBAER EPNEY ] (N/N) (Y/Y)
A & Wik /nfs/Workspace

Note:
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Jupyte lab -- Terminal

.: File Edit View Run Kernel Tabs Settings Help

. + * c A Untitled.ipynb X root@ projb-6f47454d74-8hc X
-/ . )
root@projb-6f47454d74-8hcch: /workspace# df
o Name a Last Modified Filesystem 1K-blocks Used Available Usek Mounted on
overlay 14883055296 43850376 140890967372 1% /
B8 docker-examples 2yearsago | iypfs 65536 0 65536  @% /dev
o [ examples 2 years ago shm 65536 %] 65536  B% /dev/shm
E: /dev/mde 1844165180 39493880 1710919136 3% /etc/hosts
B tutorials 2 years ago Jdev/md127 14883055296 43850376 14089867372 1% /etc/hostname
0 NVIDIA_Deep_Learning_C... 2 years ago tmpfs 31457280 4 31457276 1% /infinitix-data/ssh/password
‘2’ tmpfs 31457280 12 31457268 1% /run/secrets/kubernetes.io/serviceaccount
[A| README.md 2 years ago tmpfs 528301540 12 528301528 1% /proc/driver/nvidia
[] Untited.ipynb a minute ago tmpfs 1856608388 2294156 183366152 3% /run/nvidia-persistenced/socket
D tmpfs 528301540 @ 528301540 % /proc/acpi
tmpfs 528301540 @ 528301540 % /proc/scsi
tmpfs 528301548 @ 528301540 @% /sys/firmware
tmpfs 528301540 @ 528301540 % /sys/devices/virtual/powercap
rootf@projb-6f47454d74-8hccb: /workspace# 1s -la
total 188
druxruxrux 1 root root 4896 May 14:59 I

1 3
druxr-xr-x 1 root root 4096 May 3 14:47 ..

driwxr-xr-x 2 root root 4896 May 3 14:57 .ipynb_checkpoints

-rw-ru-r- 1 root root 148725 May 1 2024 NVIDIA Deep Learning Container License.pdf
1 root root 2048 May 3 2024 README.md

1 root root 875 May 3 14:59 Untitled.ipynb

1 root root 409 May 3 2024

druxrwxrux 1 root root 4896 May 3 2024

drixruxrix 1 root root 4896 May 3 2024

root@projb-6f47454d74-8hcch: /uorkspace# D

~PW-Pl- -
-rW-r--p--
APXIWXIX
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Jupyter lab -- Termina

File Edit View Run Kernel Tabs Settings Help

]

3 + * C M root@para09150-7f956f8ffc X
&/ root@para@9150-7f956T8ffc-gedss: /workspace# ed /nfs
o Name - Last Modified root@para@3158-7f956f8ffc-geds5: /nfs# 1s -1
: total 12
B8 ReadShared 3yearsago | druxruxrux 2 root root 4896 Jan 27 2821
B Shared 2 years ago druxruxrux 4 root root 4896 Sep 14 2021
@ drixruxrux 18 root root 4696 Sep 15 2023
= tmp 2 minutes ago root@para@915@-7f956F8ffc-gcdss: /nfs# df
- : Filesystem 1K-blocks Used Available Use¥ Mounted on
“ orkspace in 8 hours
- overlay 1843217626 186988168 1562528876 11% /
] tmpfs 65536 ] 65536 6% /dev
_’g tmpfs 528324088 © 528324888 0% /sys/fs/cgroup
o [fdev/md127 14883080160 3162810500 168576132112 23% /raid
& 172.28.17.16@: /nfsvol2/unlimit 11533755232 50755680 10592767968 1% /tmp_data
[dev/md@ 1843217620 186988168 1562528876 11% /fetc/hosts
172.28.17.10@: /ai_nfs/isucs/Shared 7149383136 149502944 6990889152 3% /nfs/Shared
D 172.28.17.160: fai_nfs/isucs/ReadShared 7146383136 149562944 6996880192 3% /nfs/ReadShared
172.28.17.18@: /ai_nfs/isucs/ccchen 7140383136 149582944 6998880192 3% /nfs/Workspace
shm 65536 ] 65536 @% /dev/shm
tmpfs 528324883 4 528324884 1% finfinitix-data/ssh/password
tmpfs 528324088 12 528324976 1% /run/secrets/kubernetes.io/serviceaccount
tmpfs 528324888 12 528324676 1% /proc/driver/mvidia
tmpfs 195664828 62068 105602752 1% /run/nvidia-persistenced/socket
udev 528278664 8 528278684 @% fdev/nvidiad
tmpfs 528324088 8 528324888 % /proc/acpi
tmpfs 528324088 © 528324988 0% /proc/scsi
tmpfs 528324088 @ 528324688 O% /sys/firmware

root{@parad915e-71956f8ffc-gcdss: /nfs# In -s /tmp_data tmp
rootiipara@9150-71956f8ffc-gcdss: /nfs# 1s -1

total 12

druxruxrux 2 root root 4896 Jan 27 2821
driuxruxruwx 4 root root 4896 Sep 14 2821
drxrwxrux 10 root root 4096 Sep 15 2023
Irwxrwxrux 1 root root 9 Sep 15 08:22 tmp
root{@parad9150-7f956f8ffc-gcds5: /nfs# I

B d
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Al Stack (FF+MEZFF L) cont.
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Al Stack(2021-12-22)

Al Stack# 2% R (2021-12-22)
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Al Stack B2 BIHEERTFS EREREFM
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T2 (3 )
Ubuntu & & (B3 % &)

& 14012719431 - BREEES - O X

m cechen@dgxalon: ~ A - OX Ceshan - aE
File Edit View Search Terminal Help
-rwxrwxr-x 1 ccchen ccchen 14 18 2 01:01 .xsession C
0 weEEs ccchen@dgxale0:~$ df
B 1Bus Pr Filesystem 1K-blocks Used Available Use% Mounted on = e~ == L
~ 1 hoe
@ Pulsenudio SBESI tmpfs 105660308 2300176 103360132 3% /run D &) Jd (|
/dev/mde 1844165180 39448076 1710964940 3% / : )
tmpfs 528301540 D 528301540 0% /dev/shm joss Bowicads Mlistc AT
tmpfs 5120 ] 5120 8% /run/lock r ; | ==
/dev/nvme2n1pl 523248 6228 517020 2% /boot/efi d EE E =
/dev/md127 14883055296 43770924 14089146824 1% /raid e = (e R i
140.127.182.127:/nfsvol2/unlimit 11533755232 245433664 10798089984 3% /tmp_data plates thinclient_drives

tmpfs 105660308 36 105660272 1% /run/user/1004
tmpfs 105660308 36 105660272 1% /run/user/1001
ccchen@dgxalee:~$ 1s -1

total 40

drwxr-xr-x 2 ccchen ccchen 4096 18 9 16:41 Desktop
drwxr-xr-x 2 ccchen ccchen 4096 1F 2 00:48 Documents
drwxr-xr-x 2 ccchen ccchen 4096 18 2 00:48 Downloads
-rwxrwxr-x 1 ccchen ccchen 691 1B 9 16:33 gpu-allowed-users.sh
drwxr-xr-x 2 ccchen ccchen 4096 18 2 00:48 Music

drwxr-xr-x 2 ccchen ccchen 4096 18 2 00:48 Pictures
drwxr-xr-x 2 ccchen ccchen 4096 18 2 00:48 Public
drwxr-xr-x 2 ccchen ccchen 4096 15 2 00:48 Templates
drwx------ 1 ccchen ccchen 8 58 4 00:51 thinclient_drives
-rw-rw-r-- 1 ccchen ccchen 72 1B 2 14:50 Untitled.ipynb
drwxr-xr-x 2 ccchen ccchen 4096 18 2 00:48 Videos

ccchen@dgxale®:~$ I:I ytes  FIERZEME @ L6TiB
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Predicted result:Benign Predicted result:Benign Predicted result:Benign Predicted result:Malignant
Actual result: Benign Actual result: Benign Actual result: Benig Actual result: Malignant
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% B ¥ kb ¥ (training time)

» Densenet-200, 20 epochs, 224x224x3, 1250x4 pieces.

» Single CPU (Intel Xeon w-2125) :
v Elapsed training time(hh:mm:ss) 4:07:20
» CPU +1 GPU (A100) :
v' Elapsed training time(hh:mm:ss) 0:04:32 (2-54 %

» CPU + 8 GPU(A100) :
v" Elapsed training time 0:00:59 (estimation)
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> For DGX-A100 8GPUs (Training* i#)

Hxk3 |BLwgEs (GPUR2 B | A+ | a2 E
T ik # | P GPD)
F IR 4 B % 4 30 100G
(FcF7)
EE S 2 - 4 2 20 1006
Hfow & 1 B % 2 15 100G
(FREFH)
> For A100 GPU4 3/MIG (#2355 .31/ %)
b3 | BLEA | MIGR* + | A+t | stuzE
% % prik ) * g e (IMIG)
P 2 5B 2 20 100G
(FF7 )
Y S 1 - 4 1 15 100G
Hiwier X 1 B 1% 1 10 100G
(FREFH)
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TTAE

Google Engine jz # (per hour)

¥ N3 (asia-southeast1) ~ - ST HE

muge e GPU 2 GPU &#5 (= %45 GPU E#& EGAER 1 FH EeaEH 3 R
= Eie ) £57) B (£7) B4 (£7)
NVIDIA® A100 [ 118 40 GB $3.2771429 per $0.93 per GPU $2.0417727 per $1.4822 per
GPU HBM2 GPU & GPU GPU
2 @& 80 GB 2

GPU HBM?2 q l . E-;T_

418 160 GB
GPU HBM2

508,
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Google Engine Jz 7 (per month)

H/N% (asia-southeast1) ~

zEE @

Al

NVIDIA® A100 (4

GPU

118
GPU

218
GPU

4 {&@
GPU

GPU 2
=Y

40 GB
HBM2

80 GB
HBM2

160 GB
HBM2

GPU E#5 (£
7T)

$2392.31 per
GPU

y
T

725 GPU B8

)

$678.9 per GPU

EGEER 1 F£8
[B# (Zm)

$1490.494 per
GPU
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$1082.006 per
GPU



A #A100 GPU# ¥ j2 %

» 2 ! ﬁ gﬁ- ﬁ -
# 4 (R (#1GPU) | MIG
‘el 4R 2 2 g $60/hr
TP X
"‘/—\P)‘:"i 5 ?”—“ g A $50/hr $10/hr
(7 & ']f =) £ g ($36, 000/ * )
" - $40/hr
($350, 400/ )
‘e R 2 L $80/hr
, $70/hr
Xl 2 g A
et 350,400/ 1) | $20/hr
+ Hp AR~
. 2 $55/hr
($481,800/ % )
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WEEAFAIZ L TY o ¥ HFH

£ &AL & 7 &k

RS Nvidia DGX-1 (55 ) 2019
Y Nvidia DGX-1 (15) 2017
RFESEHRFR Nvidia DGX-2(1 %) 2018

Nvidia DGX-1(1 ) 2017
EARFBRAIFR o &z Nvidia DGX-1(45) 2019
L IR 4 NVidia DGX-1(1 ) 2019
A S 4 NVIDIA DGX-1(5&) 2019
PAALAIET Nvidia DGX-1(2:) 2019
SRR/ %1 NVIDIA DGX Station (15) 2019
EECRE &-FLK 353 NVIDIA DGX Station (15) 2019
Bl < TWGC Nvidia DGX-1(10 &) 2018

*Nvidiaf#8+%/82020# B+ - %~ 4 Nvidia DGX-A100 (47) 2020
ICREN S TR SED
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