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. NARLabs
Position

AVIOSI' F}$2 8B The Ministry of Science and Technology (MOST)

sty fscienceandechno® s the government ministry of the Republic of China (Taiwan)
for the promotion and funding of academic research,
development of science and technology and science parks.

NAR - o The National Applied Research Laboratories (NARLabs)

iy . . . .. .
FEd=t ks the |nst'|tut'|on resglted from the combln.at_lon.of national
National Appiied Research Laboratories | @DOT@tories into an independent nonprofit institute.

o INAR/[abs WEZNBZFKESRM A

e oo i .
NCHL ) B SIRAARE BASHEI P

National Center for High-performance Computing Founded In 1991
National Center for High-performance Computing (NCHC)

Taiwan's only national-level supercomputing center.
The NCHC possesses a large computing and networking platform
facilities for use by domestic academia and the general public.



o . . NARLabs
Vision and Mission

- @i '3% Become a World-Class Supercomputing
S aw and Big Data Center

& ..“»' [ Enable Scientific Discoveries & Technical
Wi§ g@?}t Innovation through prospective computing
1 technology and platform

Industry

Al-HPC Enabler ...

.....

{ Government

Together!! Stronger!!
Technology integration
Bridging industry-university-research
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NCHC Milestones

1991 %(. 2017 2019
Taiwan'’ s first 2003 At 2011 Wowoes  1.49 PF HPC Al Platform
ls\luat:aor(r:]glnLe\:Jetler LI:lrlic(i)er NARLabs Tainan Office Sy ALPS ﬁlé}i : = TAIWAN

-~ {l ~ COMPUTING
CeFr)1ter P Supercomputer TAIWANtA 'l 9 (oo

! ! SR SR S S
. I I I I I2021

0

1993 2004 2008 2016 2018 27 PF HPC

Hsinchu TWAREN Taichung 100G Network 9PF Al-HPC Gigt 2%

Headquarters Services 10G Office Backbone bigti=5 TAIWANT1A 3
. TAIWANIA 2

Certifications ~ /509001 (Plus Award)
v ISO 27001
i \ / \ / \ v ISO2/7017
"" SGS "’* ses. v /[SO2/7018
. v 1SO20000
Hsin Chu _ . (V) | ‘a &) 2 »s_f.f;} v CSA STAR Level 2 Gold Award
Headquarters Taichung Office ~ Tainan Office * se§ * SGS m::;..., v BS 10012



NARLabs

Taiwania 1

b3

« A general purpose supercomputer with a large number of compute
nodes and an independent file system, high security mechanisms

Supports multiple fields of application, including physics, chemistry,
TAIWANtA mathematics, atmospheric, engineering and life sciences.

425 Mﬁﬂﬂﬁ©@ computing hours/year
LG:) 9@@%‘ projects/year 333 43@@%‘ accounts/year

Computing cores:27,760
CPU : 1.33 PF

GPU :0.4 PF
Storage : 3.4 PB

- tworks 1OOGbps

launch in May 2018
Supplier : Fujitsu . ! il
https://iservice.nchclogg th T8




NARLabs
Taiwania 2

The NCHC is accelerating
Al innovation In Taiwan

potafops Hardware - whole system Software Environment
Ligt =
« 252 nodes /9072 CPU cores /2016 GPUs « Slurm / Kubernetes
TAIWAN1A 2 . 193.5 TB memory - Nvidia NGC Docker
2018. Nov. ranking - 10 PB storage - Ceph
« EDR InfiniBand 100 Gbps « Spectrum Scale (GPFS)
« 1.2 PUE (Warm Water Cooling) « CentOS
TOP 500 Green 500 Hardware - single node Al Framework
Directed by mos,- A « Intel Xeon Gold CPU x 2 « Tensorflow 17 +Q+’ Caffe?
- echnolosy « Nuvidia Tesla V100 w/32GB x 8 . Caffé / Caffé 2 '
igft?g;g;lon % NARLsbs W5 \BREBES: - 768GB memory . PyTorch / Torch PYT b RCH
"y, B = R A PR ARG BT DD « 240 GBSSD + 4TB NVMe < ... and more ) torch

Manufactured by Taiwanese companies
Taiwan Mobile

Sus Qeemn @esrisx



NARLabs
Taiwania 3

916 Nodes 2.7 PF
50,400 Cores Rmax
N
> CPU:

« Intel Xeon Platinum 8280 Processor
« # of CPUs: 2 (CPU/GPU node); 4 (fat node)
« cores/threads: 28; 56
« frequency (GHz): 2.7 (Base); 4.00 (Turbo)
» Memory:
* (CPU/GPU node: 192 GB
* fatnode: 6TB
» Local disk: 3.2TB NVMe
» Interconnection: 100GB InfiniBand

» Software Environment : CentOS7
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Research and Education Network

VA,

® TWAREN (Optical, dedicated bandwidth)
v 100G Bandwidth
12 GigaPOPs

94 universities & research institutes
500 K. users

AN NN

.~ NDHU

TWAREN Domestic Backbone

Over 99.99%
Network Availability

AREN TaiWan Advanced Research and Education Network

Sharing underlying optical network with TANet
(4000 schools, 4.5 M. users)

Network Availability: 99.99% 1
20G International Bandwidth
w/30 int" | research networks

Tagei -
Hsirchu

- F'New York

P e 2 STARLight 16 Telehouse
ManLAN

LA
m EQquinix

Pwave "

N \
! ‘
) e Router

TWAREN International Connection
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Cyber Security

@© Malware Knowledge Base

Malware behavior analysis

 Build the Malware behavior knowledge database
(13+ M malware samples) , the only one in Taiwan

3,017,179

« Deploy alarge-scale Honeynet platform (6,000 +
Honetpot & 65+ GB/Day)

« Operate TWCSIRT (Taiwan Computer Security
Incident Response Team) for Intelligence sharing
and analysis in the cyberspace

« Organize the IRCON (Incident Response
Conference) in Taiwan to connect with the other
CERT/CC, CSIRT in the global 7 ONE

% [WMHN
(1)
TWCSIRT zrzazesumass
S —————
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The development progress
of 3D GIS




NARI a2bs
The problems of 3D GIS Platform development

1 Redundant investment

Limited flexibility on GIS
software
3D data format incompatible »

GIS platform
as a Service

4 Data Silo
5

Integrated Cloud Standard Platform as
facilities Infrastructure based Service

$ s »
N
m . 1 »
Efficiency infcfrn?;iion Creativity Flexibility




NAR TR
The scope of 3D GIS Platform as a Service

Public / Private Federation & Al 3D GIS integration
Department

i'I'i.‘ i I i _
Collection  Federation Al Training
iIIIiIi i|i|i|i

NCHC Infrastructure

S
SGS *  SGS| *  SGS *  SGS % SGS -

S
TAIWAN 1SO 27001838 BS 10012/PIMS3& ISO 27017538 1SO 270185238 1SO 90015438
I W@@ COMPUTING BREBRS EAEREE ZERRRE BABRL R R REEE
CLOUD
2 b}

TAIWANtA 1  TATWAN?A 2 (g;ﬂ‘g“i‘gzg " BHERIETE A
\_ CPU/GPUE# )
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High-Speed Process for DTM Value Added

@ mirnd

G BREHEMFREEE R E R EREERIFIE -
G ZRHVEMTEEBERBESG - RESHEBEER
(7 HER|FREFEERE A S BUG 2 EBERRGEER -
G RREBFVHEE TEIENXEFRFZER -

FEMERENNERARRR

mFie
-
s
=L

51 EITEM AN BRI E

™ DLA 92 -94 20M DEM
™ DLA 99 - 104 20M DEM
™ DLA 92 -94 5M DEM
™ DLA 99 - 104 5M DEM
™ DLA 92 -94 5M DSM
™ DLA 99 - 104 5M DSM
™ DLA 99 - 104 1M DSM
™ DLA 99 - 104 1™ DEM

A total of 8 items




NAR/[abs
Integrated Smart-flooding Proofing System

Observation Simulation

Cloud Platform Simulation & Al Training Application and Display
@ @Iodel-Analysis\
platform
> - Emergency response
Precipitation-Flood- : |]_|]_|]J]
Inundation
,fg simulations I/ - Insurance
IoT— \1: (al
|—: - Navigation
‘ Big Data -
Rainfa] Analysis 2 i
Inunda - National Spatial Planning
=

B Adaptive strategy

Al-Training ) _ Watershed comprehensive
treatment

platform

Training Dataset >




MAFR
Integrated Smart-flooding Proofing System
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Integrated City IOT Data with SensorThings API

LT

ENHE  EREH-  APEHE  ERTR REQRMEE

Cr PR A6 KA 28 &Rl (6 A B B T8 45 il P4
(7 E1EB—2SensorThings APIE IR

] 1R HE i EEE fietalsdi] APIELE EsE
Cr BRI RE AR it 5 BUT 2 BB R -
[=-] NBE 2 X aln . )
BRE BENNERMIEAEE 341785 | 354 2017568
BERAEBAE  TENENKEREZ B - Sl st e
N =
12 {j- o = N 7:K i 223005 598 2017498
REEp 2018 B 2018F9R
FRERD | HEE 14918 BEMESHEEE 2017418
HE
B R 7435 AEMERERLER 2017418
A il EERR
SEphTR WETE 3218 FEH 2013538
HHE WiEER 4118 FEE L FRAR 201655
[T BRERR_BER(G7)
o[ty 34008 1058 2012815
v a VRS MBENE_REE(G47)
Bk i 1520k 105 20195125
v I REZRWUERE_H5HR(2230)
ObservedProperty
v . 511k fiztl_sk 7 E(340) Sensor “+name: Charactersting
+name: Character Sting :ng;ninol_w: Y ?I
v (i) HRE_EEHRL03) name: Charac ‘
+encoding Type: \alueCode
+meladala: Any 1 |+abservedProperty
v [} HERE_PRARB(3)
1 | +sensor
0.* | 1datastreams
b Observation
+name: C| rphenomenonTime: TM_Object
0.% | rdescription: Gl i tresultTime: Th_nstant
+observaonType: VlueCode +result Any
0. |+unitOffMeasurement J$ON Obicc\ 1 0.+ |resulQuality: DO_ElementD. 4]
SG ivalidTime: TM_Periad[0. 1]
rdamsteams | tphenomenanTime: TM_Periad]o. |] tparameters: Namedslue[o. 7]
+resuitTime: TM_Period[0: 1]
o | robserations
1| siting
Thing
+name: CharaclerSiing things N
~deseription; CharactrSting 1 HeatureOf inerest
~propertes: JSON_Objecto. 1] «Codelisty
reOfir
@ o 0.+ +hiswricalLocations ValueCode Pt
4| hings +name: CharacterSuing
Historicall ocation descripion: CharacterString
+encoding Type: ValueCode
0.5 | oeatons +time: TM_Instant ~feature: Any
Location 0.4 s historicall ooations
. . + fname CharacterSring Hocation
[oT life, Smart Taiwan " A
“encodingpe ik Code
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NAR ! 2bs
Processes enhancement for generating 3D models

» High-speed process of 3D Reconstruction.
» Integrate 3D model of real-world with GIS Platform.
« Automatic process API of 3D reconstruction.
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http://ccc.colife.org.tw/101_GWA/20200410_HsinChu/Web_20200410_202007241206_HsinChu/App/#%2F
http://ccc.colife.org.tw/101_GWA/2014_WUHU_aircrash/TW_GWA_3MX_4326_20140724_20181128_Wuhu-aircrash_aircraft_Final/App/#%2F

NAR
Integrated Raster data management & Al

NAR
UM B E T - B2 T REERBIR 2 TEE

« ,raster data manager “:SQL + n-D raster objec

select img.green[x0:x1,y0:y1l] > 130

from LandsatArchive as img

where avg cells( img.nir ) < 17

+ Scalable parallel “tile streaming” architecturi

+ Inoperational use |
— OGC Web Coverage Service
Core Reference Implementation
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| EERGEAISITES
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NAR/[abs
3D GIS fusion platform on the Cloud

KXEEEEMABEAFES

Disaster Management Information Platform for Research and Development

D.M.L.P 3D GISH:#iffzs

7 D.&#l R (Data Preprocessing) :
|EREZRIR 2 L2 E B Sensor Data) REAFFME# (Open Data) , &MU RIEERAEHER
TR FRIE.

M. B EESHT(Model Prediction) :

® AR ERDYFASREORBEER , EEOMIPERAEE , MBI ERESRRRE MY TE,
(] D. &Rz (Dispaly)
® EHEMRB RS , SRR ARSI EMISEARN , #EEM20EARFEIDEARNRETER , EFR

HEIEEHROHER,
M. /555 SE(Scenario Managemnet) :
UREBHRET  SREMEFURRETERFUSHLEDRDL  TUHREINESERE,

UAS Acute3D
RIRSRRUASTARBUAZRIARAR,

KIS
SRR R30S
RS TS

3D#I1E

BEAIDHEMR , BITER
3D

R BT

M ERE SIS
HEEREERAShapefieli  BAEET

R ERIBH

FIRMTERRE S TERERSE A

A~

{4. ‘
aml .
WGS84: 0.00000, 0.00000
TWD97: 0, 0

i-Flyover
EHEE. AES30EEARILETEIOREAR |
BEIDIGIERTER R R R
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Thank you ==

http://www.nchc.orgtw g




