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High-performance computing (HPC)

 Linux

 DELLR740 * 2

* Intel Xeon Gold 2.3 GHz (3.2 GHz)
. 24C/48T

* 384 GBRAM

*  Ubuntu 20.04 LTS Linux

e HPE ProLiant DL380 Genl10

* Intel Xeon Gold 2.9 GHz (3.9 GHz)
32C/64T

* 960 GB RAM

*  Ubuntu 20.04 LTS Linux

e HPE ProLiant DL385 Genll

«  AMD EPYC 9354 3.25 GHz (3.8 GHz2)
*  64C/128T

. 1024 GB RAM

*  Ubuntu 22.04 LTS Linux

®

ubuntu

 Windows W_.d.m
* DELL R740
* Intel Xeon Gold 2.3 GHz (3.2 GHz)
. 24C/48T

e 384 GBRAM
e Widows 10 Professional

TIME+ COMMAND
.0 0.4 528:50.30 giime
0

221362

. ssjh ' *  RDP (Windows)
*  Visual Studio Code e Windows App (MacOS)
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Web-based applications

GStudio Server

Sign in to RStudio

Username:

Password

[] Stay signed in when browser closes

You will automatically be signed out after 60 minutes of

inactivity.

R-Studio

D File Edit Code View Flots Session Build Debug Frofile Tools Help franstie ®
. O - OR |- Go to file/functior - Addins = R Project: (None) «
Console  Terminal ~  Background Jobs (5] Environment History Connections Tutorial =0
R R430..~/ #* I | 7 Import Dataset - | % 152 MiB - | List « -
R - | i} Clobal Environment «
R version 4.3.8 (2623-84-21) -- "Already Tomorrow"

Copyright (C) 2023 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R 2=z,
ERLEET & A1 )
B 'license()’ ¥ 'licence()' WEEHmIIEMEL -

R 2EBEHE EFSASZMLTES

B ‘contributors()' FmEHEENERLE

E ‘citstion()' SERTHAIELESTERENSE R 5L R B

B 'demo()’ WE—ETEES B _'help()' FRBELHIER
B ‘help.start()' ZEE HML EEEREEEER

A a0 BE R

Session restored from your saved work on 2824-May-89 89:2:
UTC (73 days ago)
>
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TERIIE
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Environment is empty
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bigsnpr

MPC.pm 32K8 Jan 18, 20
PolyPhen_SIFT.pm 72K8 Jan 18, 20
R

RS4021x5

SASO4_OCXM4P_12000747_LIN.. 5.2 KB Jan 11, 20
sasuser.ved

vmiware-tools-distrib

~ Jupyterhub

Warning: JupyterHub seems to be served
over an unsecured HTTP connection. We
strongly recommend enabling HTTPS for
JupyterHub.

Username:

Password:

JupyterHub

bigsnpr
R
RS4021xs

B8 sasuseryod

| vmware-to...

File Edit View
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GPU computing

e Linux

®

ubuntu

e HPE ProLiant DL385 Genl11

AMD EPYC 9354 3.25 GHz (3.8 GHz)
64C/128T

1024 GB RAM

Ubuntu 22.04 LTS Linux

Nvidia Tesla L40s * 2
. RAM: 48 GB DDR6
. CUDA core: 18,176
. Tensor core: 568
. RT core: 142 =

. PNY |
Version NVIDIA L40S
¢ Python: 3.12.7 UNPARALLELED Al AND GRAPHICS
° NVlDIA: 535.183.01 PERFORMANCE FOR THE DATA CENTER

* CUDA:12.2.91

* cudnn:8.9.7

* tensorflow-gpu: 2.16.1
*  Pytorch: 2.51+cul21

. ]
o WlndOWS Windows 10
* DELLR740
* Intel Xeon Gold 2.3 GHz (3.2 GHz)
 4C/8T
* 256 GBRAM

Widows 10 Professional

Nvidia Tesla T4
. RAM: 16 GB DDR6
. CUDA core: 2,560
. Tensor core: 320

Version
*  Python:3.7
* NVIDIA: 412.31
« CUDA:10.0
* cudnn:7.6.0
* tensorflow-gpu: 2.0
* Pytorch: 1.4

TENSOR CORE GPU




GPU applications

« Al « 3D graphics
« Machine Learning « Geographic Information System (GIS)

« GPU-accelerated computing

= Google Earth Pro - m] X
[5]: dimport os ® b & D i L 5 .
os.environ[ 'TF_ENABLE_ONEDNN OPTS'] = '@' = BRE WO #E0 TAD %}i@@ :?E’ﬁ@ -
vYEZ h‘i 2 > | @ | &F & & | B < || BB | @

import tensorflow as tf

# ensorflow 2.16 #&.

print(“TensorFlow Version:", tf._ version_ ) REZ
# BEAIFEL 6PU v &

gpus = tf.config.list_physical devices('GPU") v ey
print("Available GPUs:", gpus) » V@ iﬁ[-‘;%.?ﬁ?

if len(gpus) < 2:
raise RuntimeError("ELREME Py AERTIAEE")

O B E
for gpu in gpus:
tf.config.experimental.set memory growth(gpu, True)
except RuntimeError as e:
print(e)
# BIEEBSFKEE % GF
distributed strategy = tf.distribute.MirroredStrategy() -
- ° (§ 3 + | ¥
with distributed strategy.scope(): v B
# BD X TensorFlow BF = ey
# FELBED TensorFlow </ v S FmimHE
a = tf.random.normal([10000, 1060@]) 2 N
b = tf.random.normal([12060, 1800@]) s
2 (s
c = tf.matmul(a, b) # FEHESZ 7 ﬁz*ﬂi&%
3]
print("Computation completed on multiple GPUs.") 4 = fHH
Y R
» B3 3p 3z
TensorFlow Version: 2.13.@ » & S gﬂ%%
Available GPUs: [PhysicalDevice(name="/physical_device:GPU:@', device_type='GP g R&
U"), PhysicalDevice(name="/physical device:GPU:1", device type="aGPU')] » W EE
INFO:tensorflow:Using MirroredStrategy with devices ('/job:localhost/replica: B w2

8/task:@/device:GPU:@", '/job:localhost/replica:@/task:@/device:GPU:1") v s
Computation completed on multiple GPUs.




Virtual Desktop Infrastructure (VDI)

e DELLR730 *2 Purpose
* Intel Xeon Gold 2.1 GHz (3.0 GHz) « Server
24C/48T .
384 GB RAM « DB Server (MariaDB, SQL Server...)

« Web Server (Apache, IIS, Tomcat, Nginx...)
e DELLR740 * 4

« Data host
Intel Xeon Gold 2.3 GHz (3.2 GHz)
.« 24C/48T - APP
384 GB RAM
« loT
« Customized computing
Y 2 :
@ 4@ éb .§-Q « Hardware & software customized
Ubuntu CentOS Almc:Li:.lxl 0591 « Non-Ubuntu Linux dist.

«  Windows

« Authorized software

O IO ml Windows
.- .. M Server

Ty « Non-Chinese language version



Network Attached Storage (NAS)

(GPU) HPC

« Extra storage for computing
« Total 650 TB
« Important Notes

« Not personal cloud

storage
«  Without backup

Personal Lab share folder Folder for
workspace system & software
enhancement packages
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Requirement of computational resources

Case illustration:

CPU clock rate CPU threads

1. 24 threads, 256 GB memory for data

Simulation Multitasks ana |ySiS

Loop calculation Parallel computation

2. Additional 20TB hard disk space for
data analysis

GPU : .
Memory 3. 10 VDIs with personal licensed
D software for a workshop
graphics
Large samples
L iabl Deep learning
arge variaples N
. Machine learning 4. A Linux server for sensor data
receiving and building an alarmin
Disk 10 8 g g
system

Large amounts of

read/write
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FAQ 1. Who may want to apply?

» Computing » Teaching
* pc, laptop user * Practice
 CPU clock is low « Workshop

* CPU cores are not enough
* Memory is not enough

> Server
* Need High-end GPU

* Hard disk space is not enough

» software platform issue

« e.g.S5AS



FAQ 2. How to select?

> Windows

 Graphic User Interface (GUI): GIS - Java GUI...
« Windows software: SAS - SPSS - STATA - STELLA...

> Linux
« Command Line Interface (CLI)
« Linux software
« Web-Based application: R-Studio * JupyterHub...

O Ask for advice at R551 if had no idea



FAQ 3. About application

> Windows

* Period of use: 4 weeks (including holidays)
* Can extend for 4 weeks time by time without other applications get in line

* Only teachers can apply a long-term whole machine (with other rules)

> Linux

* Apply once until graduation or leave the college

» VDI

* Customized computing
e Same as Windows
* Server

* Only teachers can apply

* Ask for advice at R551 in advance



FAQ 4. Other rules

e Utilization

» Do not use VDI as personal cloud storage space

* Files will be deleted and won’t be backed up after the expiration of the (extended)

application

» lllegal download, bitcoin mining, network attack, computer games, etc. are

strictly forbidden

15



How to apply

Who can apply:

» HPC, GPU, computing VDI
 NTUCPH teachers, post-doc fellows, students, research assistants

>  Server VDI

e NTUCPH teachers

Contact & IT advice
*  Mr. Po-Chang Hsiao
e R551
* 3366-8043

* hsiaopc@ntu.edu.tw

16



Options

Type
Linux
OS Linux Ubuntu 20
Hardware Machine spec
Teacher
. Post-doc
Research assistant
. - SSH
Connection
« Web-based
Location Anywhere
Memo

(GPU) HPC

Windows
(4 weeks)

Windows 10

CPU: 24C/48T
RAM: 384GB

Teacher

Post-doc

student

Research assistant

RDP

Anywhere

GPU Windows
(4 weeks)

Windows 10

CPU: 4C/8T
RAM: 384GB
VRAM: 16GB

Teacher

Post-doc

student

Research assistant

RDP

Anywhere

Server
Computing

* Linux
«  Windows Server
« Windows 10/11

Customized

Teacher

+ SSH
+ RDP

Anywhere 1

1: prepare NTU global ip:
140.112.117.X

Windows
(4 weeks)

Windows 10/11

Customized

Post-doc
student
Research assistant

+ RDP?

« Horizon Client 3

Anywhere 23

2: prepare NTUCPH lan ip
3:NTUCPH lan

17



https://coph.ntu.edu.tw/web/news/news_in2.jsp?np_id=NP1657173313824

B =R

ARRERR

NewsSews

News Releases
Featured Stories

Mentorship
System

Handbook for
New Faculty

>

About = News | Research | Students Give @ Chronicle @ Portrait
News Releases

Featured Stories

Mentorship System

Handbook for New
Faculty

Information Technology
Support

Information Technology Support

High Performance Computing (HPC)

Suitable for those who needs lots of CPU cores or memories for long time
computing or complex analysis. Linux and Windows operating system are
all available.

Who can apply:
« NTUCPH faculty members, post-doc fellows, students, research

®@0Q
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https://coph.ntu.edu.tw/web/news/news_in2.jsp?np_id=NP1657173313824

Thanks for your attention.



