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GPU Bootcamp GPU Hackathon
Hackathon
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Al Developer participants Mentorship
Meetup 1

Series of bootcamps
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GPU Bootcamp Rich pools collaboration
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GPU BOOTCAMP
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, METR_PORT)

, HTTP_PORT, GRPC_PORT, METR_PORT

HTTP_PORT, GRPC_PORT, META_PORT = get_info()
Stepl. Run in seperate console in jupyter

bash /clarabevDay/ATAA/tritonserver. ch

Step2. port forwarding conmand

st ssh -L localhost:5000:dgx@187:8740 -L localhost:8000:dgxd187:8742 raplab-hackathon

1.2 AIAA Server with Triton BackEnd
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DREAM Al (&%= 0}0]|) Healthcare Hackathon(GIST,AICA)

Annoucement for

Qualifier stage

2Week Hackathon

Mentoring 8 team to final

announcement

participants in
Qualifier Stage

! Nov2 to Nov3 ! Nov-13 Wk of Nov-23

o ) ) * o .

Skep Oct-30 Nov4 ~ Nov12 ! !

»

2Day GPU Bootcamp
- how to use cluster
DeepStreamSDK

Press release Qualifier stage Mentoring

Start proposal
submission - ClaraSDK

Final event

(offline/digital)

- Result to present to - business by consulting
Jury members - Tech by NV




DREAM Al (&= 0}0|) Healthcare Hackathon(GIST,AICA)

Second winner : COVID-19 (KAIST)
COVID diagnoise with Chest X-ray and audio
(cough/breath dataset)

Winer : COBERT(GIST)
DL based Drug Discovery

(_ \ - -
1. Pre-training 2. Fine-tuning 3. DTI : =
Mask Prediction Protein Length Protein Weight AA Frequency Prediction AlgOrith m overview UCL
______________ Drug-target Finding Hits
Binding Affini against Target

Segmentation

ttt¢ [ XXX}
Network

330 a5 5B WS 70 B3 B0 180

Regression

Masked Input Protein Sequence

RS
B a55 ToKen
. . . : Mask token ) - \
[[CLS], SKG, i&#r PILV, ##4#] @ : Biclogical word token REERn (I . ":'i S . .
v . * j
[SKG, LFTG, PILV, DGDVN] H Vocabmar—y
: A

Position
Embedding

Input Protein Sequence L EIEELEEILE m Clacifention
. SKGLFTGPILVDGDVN .-. Database & )

Classification
Network

Use BERT model to represent protein sequences. It take 1 day
for fine tuning with interaction dataset of compound and
prOtein pair- Multi modal approach for CXR and audio
They also utilize CLARA AutoDock in their post processing

pipeline (additional docking simulation for DTI candidates)




Event Summary

10 teams’ applications

Thanking Teams

6 Teams, 22 participants

Thanking all Mentors
13 mentors from

KISTI, NVIDIA, SKK Univ. Kletech
Univ.

Thanks to the cluster team

KISTI-NVIDIA GPU HACKATHON (2021)

Team

TFC

Pacal

CMLdev

INGLab

A more opt

Nota

Result Achieved

3.5x perf improvement of LHA subroutine of lica.f90
2.43x total Turbulent thermal fluid solver

Profiled ODE Solver(RKF45)of CiPA simul, openACC applied
for subroutine

~4.8% of GPT2LMHead inference time applying TensorRT
1.3x perf improvement for code optimization in normalized
gradient routine
26x DeeplabV3+ inference optimization using TensorRT and
enabled Triton Inference Server

1.85x inference perf(nearly same perf of cutlass) on Residual
block of RES50 from baseline generated by TVM framework

GPU HACKATHONS
OpenACC

Solee Moon

* b

NI -
CMLDev_MARCEL... Hyungon Ryu -

Solee Moon

e Online
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DEVELOP BOOTCAMP CONTENTS

Hands-on Lab for Medical Dockers

1. x-ray classification : Med MNIST 2 RAPIDS + CLARA Genomics
https://colab.research.google.com/drive/1aX0U4HhnFIlZ https: //colab.research.google.com/drive/1ErVrif1EjOf4
881qu6/MlsZxurzr3es0 PLLfVNsAQ8IItSKhYWXF
base on MONAI’s demonstration base on CLARA demo
modify few script enable on COLAB ( pull request

https://github.com/rapidsai/rapidsai-csp-utils/pull/26

louvain
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UMAP1

CPU times: user 717 ms, sys: 14 ms, total: 731 ms
Wall time: 729 ms

NVIDIA CONFIDI



https://colab.research.google.com/drive/1ErVrif1EjOf4PLLfVNsAQ8IItSKhYWXF
https://github.com/rapidsai/rapidsai-csp-utils/pull/26
https://colab.research.google.com/drive/1aX0U4HhnFIIZ88jqu67MlsZxurzr3eS0

DEVELOP BOOTCAMP CONTENTS

Hands-on Labs for Smart Drug Discovery

compound handler PDB handler

526 contactmapipynb - xS

113Kk H Twihonxre TedX8AI0fzCpa#scrollTo=inT_LudVNGiS B av 0Oolo @ :

() & 2020_0526_contactmap.ipynb B comment 2 Share O

PRO  File Edit View Insert Runtime Tools Help Al chan

< C @& colabresearch.google.com/dr

<] Haw oo @

& colahuresesrch.gongle.com/

() & 20200524 _compound_v2.ipynb

- B comment &% Share IF
PROFile Edit View Insert Runtime Tools Help Lastedit

M R
% + Code  + Text Connect = /' Editing ~ = Files X + Code  + Text v Dick = - # Editing -~

2 primt{my_smi) e prOteIn Contact map

3 ob_smitodepiction{my_smi, 'rasdesivir.png’) o * Upload © Refresh & Mount Drive
A4 Image(filename="ramdesivir.png")
setup [+ ]

O COC{OC)COC{=0)C(CINP(=0) {00010 (C(C (01 ) { CAN)CI=00=CINZH=CN=CINI0)0)D0A=C0=00=04 & mm sampledata [1]
B cbtcpdb

[ Gbtc_Apdb

| 6bic_B.pdb

Table of contents

<3 compound p

import numpy as np

from _ future  import print function

import matplotlib

from matplotlib.backends.backend_apgp import FigureCanvasAgg as FigureCanvas
rom matplotlib.figure import Figure

stall conda environment

senbabel and rdkit

compaund

1
2
3
4

openbabel utility
example of ramdesivir
30 view with py3DMol [15] 1 lpip install pypdk  biopython

ZINC database

X . [+ Requirement already satistied: pypdb in /usr/local/lib/python3.6/dist-packages (1.36@)

pdbZpdbgt for compound e Yo Requirement already satistied: biopython in fusr/local/lib/pythonz.6/dist-packages (1.77)

Requirement already satisfied: xmltedict in fusr/local/lib/python2.6/dist-packages (from pypdb) (@.12.8)

T oH rRequirement already satisfied: beautifulsoupa in fusr/local/lib/python3.6/dist-packages (from pypdb) (4.6.3)
RCSE PDB Requirement already satisfied: numpy in fusr/local/lib/python3.6/dist-packages (from biopython) (1.18.4)

prepare protein

protein
[2] 1 #PDBID
OpenhM test [ ] 1 pdbgt ramdesivir - ob smitopdbgt{my smi, steps-Seea) ?I e
GPU accelerated mmifad . . 4
5 o + 3D view with py3DMol r Lo BB
@ Section
° 1 from pypdb import *

[T 1ob smiTo3Wiew(my sml ) 2 def savepdb(pdb_id="ebtc"):

3

1

Backup

from pypdb import get pdb file
pdb_data = get pdb file(pdb id, filetype='pdb‘, compression=ralse)
filename = stripdb_id}+.pdb’

6 textfile = open(filename, 'w')

T textfile write(pdb_data)

8 textfile.close()

[

10 def select chain(filename="/content/6btc.pdb®, chain="a"):
11 import os

12 from Bio,.PDB import Select, PDBIO

3 from Bio.PDB.PDEParser import PDEParser

15 dir, file = os.path.split(filename)
16 filebody, file ext=os.path.splitext(file)
write filename = os.path.join{dir, filebody+' '+str(chain)+file_ext)

p = PDBParser()
structure = p.get_structure{'new', filename )

22 class Chainselect(select):
23 def init_ (self, chain):
24 self.chain = chain

26 def accept chain{self, chain):

T if chain.get_id() == self.chain:

28 return 1

29 else:

] return @

31 new = PDBLO()

32 new.set_structure(structure)

<pyIpmal.view at ex7l&18176d60> 13 new.save(write_filename, ChainSelect{chain) )

& bt Apdp - Showall | ¥

35 print("force to write PDB with only chain”, chain})

76.70 GB available [65] 1 savepdb{*ebtc’)

https://colab.research.google.com/drive/11z29FG-

~ Showall | X

f43JekSow380NJcGYTXn rj3b?usp=sharing



https://colab.research.google.com/drive/11z2gFG-f43JekSgw38oNJcGYTXn_rj3b?usp=sharing
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run Al model on GPU system

Domain Conda/singularity

.....
nnnnn
--------------------------------------------------------------------------------------------------------------

DevOps Collaboration
enroot/singularity/NGC

Research Collaboration

Research
: Collaboration Enable AMP(mixed precision)
. in early stage multiGPU(data parallel,model parallel)
GPU, Al Domain y stag

experts in WW experts
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. .
a .®
-----------------------------------------------------------------------------------------------------------
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KISTI, M 2Cistn, KISTI, KAIST,
FlowControl + RF(Z3}8tE) ParaReal 2 & 3|

Yau orm wiwving %5 scram Virw Dptimas

2 Z(KIsTI) g0 Vladimir Mironov i|i% ' ] NVIDIA Aj g4

Wl e M

Module
Program

Configs
- default.yaml

_ eﬁvasiar):;m :Optional code
- algs (ex. Qmix_beta.yaml)

Training time results on CIFAR-100

Python open-source e Fortran in-house code  Calling=——Called

code for multi-agent for flow simulation
reinforcement learning

main.py Parameters/GPU_| _Total timethm:s) | RS(9 |

/ mod_channel.f90 ResNet-1001 10.3M 22:44:53 0.0
- ' Parareal ResNet-3 5.3M 17:04:52 24.9

Run.py Pararedl ResNet-3 (nccl) 5.3M 8:59:35 60.5

v /‘> Lica_oppo.f90
Parallel_runner.py channel py “ Lica.fo0 <

Data
exchange

Lica.in
q_learner.py

- . Ty, . B .
* Timesteps for | episode —f=1"x—f=100x"——"=1580 % 250

R 31143




SMART DRUG DISCOVERY (& 25l &)

FAI_Lite : FAsta Index Lite : Protein Sequence Dataset loader

Stage | Stage I
preprocess DL training
|ldx generator ] 2CCEsS feed input
idx ¢ Dataloader Pytorch
0.2usec 3ms / batch y

L]

6 GB

Takes 7 minutes
Fetch index
and header/seq offset
Residue Taxomonic
AA_t_Ids Cat

@

Access original raw dataset

- memory usage : less TMB

text 108GB 15




HEALTHCARE - DIGITAL PATHOLOGY (& 28 2|)

MLPMixer approach
mﬁ" pretrain finetune inference
Patch WS| Patch WSI
MIM B B e CLS or BN 0 Ilabel CLS or- Il N abel

MLPM1xer

mask
MLPMixer MLPM1xer
— 224x224

. 16x16
Il EE ., Pch gy . Il .
56x256
atch
224x224
patch

Camelyon16
ImageNet-21K

WSI Images Patches Augmentation
~100k x 100k 224 x 224 224 x 224

16



Al Graduate
School

NVAITC Proposal to DLI
_ﬁ_ Q_:L _LTJ_7C<>I- Bootcamp
Korea h @nvidi Hackathon
ryu@nvidia.com Research Collaboration

NVAITC
NVIDIA HQ WW

DevTech CwO
ADLR

WW collaborators

Clara SDK

17

SIMNET

cuQuantum
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A COMMUNITY OF INNOVATORS
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are built for startups looking to
accelerate high performance computing and hyperscale
data center workloads for training and inference.

Inception members receive discounts on

and NV

Limit 64 units per startup.

systems provide startups the

performance and power efficiency to run inference-
based autonomous machines at a broad range of

performance and price points.

Inception members recieve discounts on

From your desk to the data center to the cloud,N

,and N

is the world’s preeminent visual computing

platform.

Inception members receive discounts on
, and

Purchase from NPN Solution Providers or directly from
OEMs to receive your exclusive Inception discount.

TITAN RTX

\! brings 130 Tensor TFLOPs of
performance, 576 tensor cores, and 24 GB of ultra-fast
GDDRé memory to the PCs of Al developers.

Recieve 20% the fastest PC GPU for startups with

X Developer Kits deliver high-

performance, energy efficient compute for streamlined

development of autonomous vehicles. Inception
members receive discounts on NVIDIA DRIVE AGX
Xavier and NVIDIA DRIVE AGX Pegasus.

Approval required from NVIDIA based on company use
case and need. Sold directly to customer. Limit three
DRIVE AGX units per company.


developer.nvidia.com/inception-portal
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nvidia.com/en-us/gtc/topics/ai-startups/

Fundamentals of Deep"Léa'rning (o]

Computer Vision !

Duration: Price:

8 Hours $90.00

Learning Objectives

Learn deep learning techniques for a range of computer vision tasks, including training and deploying
neural networks. In this workshop, you'll:

« Implement common deep learning workflows such as Image Classification and Object Detection.

« Experiment with data, training parameters, network structure, and other strategies to increase
performance and capability.

« Deploy your networks to start solving real-world problems.

Upon completion, you'll be able to start solving your own problems with deep learning.

Enroll Now

= Subject:

¥ Tags:

Deep Learning

computer vision
fundamentals

training neural networks

deployment
digits
caffe

roro

M ZEOAM NVIDIA B 2d PIAEIEE(DL) F& =4 A
ooz 0|8< &= U= 2071 O|&9| X7 |=dH stg 1
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developer.nvidia.com/inception-benefits

s 222
Abs FHEntE
2+ g

24


developer.nvidia.com/inception-benefits

NVIDIA.

W
m.
O S
1 .
s
el ]
oY,
-
= M

>




T2 2 2021 &I} I

LionRocket  FHIMM SqEISg?E‘ TEN XaviN/ ko gLGJéTlENT
'\ o b ¢ oL o
vBuestala  VUTRON  NHOMCL - @DoubleMe  vepipresso  ClAMTL ine

V[ /(4 Iklleoh %ERHA%-[S ON=IROS s TauData ALETHIO

avokado lab

LIVEWALK  TroRUS P MORA SUP=RBLY
OSPINAWEB  3billion -=Everex Q1IP,  ™suowes 1)z

<ANVIDIA. | INCEPTION PROGRAM 26



olQ) T2 24 2021 K| B Y

NVIDIA INCEPTION O|HI E

CONNECT WITH THE EXPERTS

Qasein  Aaxeoare @yauome  \ansn
% clarifai DATALOGUE dspinstingt )G DEEFGRAM
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NVIDIA 72X

Autonomous Machines

NVIDIA 70Xt Z=2 123 Soff F{ALR

O,i'Xl LlD‘I%% _ch_ A|_| O.i“:” ElO' SDKE DRIVE AGX

%%’ O:IE_I NVlDlA EEI':-IIO.”A- _L|_=9—|E|_| DRIVE PX2

7 %X__IIOI_I XEI_E_ I:'H_CI)I;l- El-ﬁ(}l O_I|-IA-”ﬁ _Cg' IJjZ:n&EmbeddedSys.tems
= AL, HEXZ {2t Chst

O|HIEQ =CHE= = ASL L

developer.nvidia.com

Yisual and Game Development

Announcements

DirectX and Direct Compute
General Graphics Programming
OpenGL

ORCA

Physics Modeling

VR & AR Graphics & Audio
Vulkan

Omniverse

Announcements

I ]ch

Al & Deep Learning

Announcements
Deep Learning Framewark
Libraries and SDKs

Mixed-precision and Tensor Cores [ret...

Development Tools

CUDA Developer Tools

CUDA Profiler Tools Interface [CUPTI)
Nsight Aftermath SDK

Nsight Compute

Nsight Graphics

Nsight Systems

MNsight Visual Studio Edition

Other Tools

Mobile Development

Android Development

Accelerated Computing

Announcements

CUDA

Data Science SW

DGX Software
GPU-Accelerated Libraries
HPC Compilers

Intelligent Video Analytics
NGC GPU Cloud

Teaching and Curriculum Support

Professional Graphics and
Rendering

Announcements
Advanced Graphics
Display Technologies
General Development
NGX SDK

System Management

Video Technologies

Community Information

Announcements

Forum Feedback

Healthcare

Announcements
Clara Deploy SDK

Clara Genomics SDK

Clara Train: Al-Assisted Annotation SDK

Clara Train-Training Framework for M...

Parabricks

GPU Unix Graphics

Announcements and News
FreeBSD/Saolaris

Linux

Content Discussions

Presentations

28
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