NAR

BRE 5T b

TWCC S EAIZRIFE N

[ fff P (280 48 P 1y
110503H23H

www.narlabs.org.tw




X E flmL = NAR!abs

.
A L\ T
G 1Zs
{1V
2

”  SGS “om_SBS

2019
2017 TV/ICCEEZAIE

2ot Peta 3 1 ;lﬁ%;%i;;ﬂ;ﬁUTlNG CLouD
2011 Gigt, — 3 "
SMEMETER  TAIWANIA L

2003 ﬁﬂﬂﬁm

R LU= EIN

2018 2020

2016 o AlBEIXBZE =FEBK
2004 TWAREN i
== e AL N7 4

b1 LW?EE:'.\IE 100G 4EE Fy B AR BIBEEIRRIZ TS

= /=r=0R

4 ‘

SEe ARRE IZ Y N .
HEERS it = | -

2003 1993 %ﬁ'r&;.::gn 205 B zoo ecpﬁn

120 254 5 2] 35 =5y 228 28 b CH LA HAE AN B 32X 1= R A s B T S Ly

NAR Labs WBLABRRBHATR




rERETEa AN L EE NARLabs

[ i e B8 48 =R /O IR 1991 FF A T
SEE—RPEAARE S KRBT R HE R RS 2 B
RBEMBETE ~ 7 - B - ‘FaBe - KEUEBDTRIRIERNTE

Better HPC
Better Living

AHEEEATERERZE  BHEPOLIEBHAER - 100GREAES -

TEAZRARBATEBERTE - TWCCEHAIE .
R ESH R B - EENOEERY -
HENSEREAELSERET - JIEQENEEAA T EEaHET!

NAR Labs WBLABRRBTATR

n EEBBGIEDD 3




=g f-stE sk

*BE%’ 8

»éwgﬂAl = Expme

e | THIEE

TAAN COMPUTING CLOUD AEE—3  BABHEHYEBTOREAGTE  SEAAD
8 AT 5 TGS BECE SR - BE0R (R  BE i
a ““3‘" B TR - oA
TWCCEMAIE - BRSNS (S8 8) BEE . 59 PFLOPSH

BEMEE - Tmﬁi\}ﬁiﬂg%ﬁ’]@ﬂﬁ%; ST -

¥ 1.7+ PF 9PF
Lig1— 3 TR
TAIWANTA 1 TAIWANtA 2 2018.11
BRET
= = T =
D N E S AT
Tt EHE e I \ = & = oo = i =
AIONS Dt Famevark ¥, | tons BT LR  aF  aEEESNE  SREZHERE  BE
S ay KF120PB -

HEEZEISORHIRIE - BESTWARENE S 825 A8 HRE A P ETRY
B - R CBEZTREREFRS -

2018FRENMEZEERIHE - HRERDTAAFHIRER -

v RERESEENSAATNREENTS  ERENLA - BRARS =28
v SERBENKES  EREE 5K MR ﬁ1§ A ENESI0RESHE |
v BHRGFREE - AZDLEEE - PHRERESEN  AEXESERIRMIERE - o) BRERMBRGATDL

National Center for High-performance Computing




AZLICNER Bt v 4 - 4 s

TWAREN &EE%ERE
o —
= A = A I
B RS B /A I

= OEERESIHR M TWAREN

~

TaiWan Advanced Research and Education Network

s B 100GEIRNEE
v R@EEEAL 1T A DRAENEESY
v B 13 IS A B MR B 152 EE (GigaPOPs)
v SDNE B

B 20GEEER
ER e v 3SEIEMREE - B AT AM

CORZ KODE CORE LIKE

N
\\P

U e [$] 100G bps
GigaPOP GigaPOP &7t
=Y e 50GhpS
Taipei Fs /
Hsinchu : 10G

Chicago ( ‘
4
STARLight 16

New York

Telehouse
ManLAN

LA

Equinix

SGIFL - BT/ 2 A TWARENE#E R it Pwave "~ . 1
EAXNERFEED - MIRESGEIEER /‘*7“ \
1%1%2%%%E;§}%1%$T§ ’ \ MAR!able;ﬂitlgtﬂROUter

wtor ) MREEMBOGIEDD 5

National Center for High-performance Computing




*Z/D\ ERE@ sE45 T]- 845G (AR 2K)

« MRBEASCEIAERIZE ~ #Hig BEIRIR
(BB CE ~ BN ABEIPIRIA  BINSMDCE e
« 2025 2EENA/RXRNEZEINARTSEIER

.%El; * B~ Bl
sl B B4

. Bl
Eifis S
Yo I JBRE
JEHR ;\ﬁfiﬁ

T - || U R
ooooo
- .
-
» »” -~
(d e L ~

~
e -
~ -
~~~~~ 3
______
........ w
== T

= s " : .
2008 &4 &b S BiE 2005 &R S
v TANET i |

- e
[BI% + =GigaPoP ﬁflﬁjﬁ%j}

EEEREREE  BFRSERSE LERENRBEREBEEXEEM -

EAIP/OREZFRSE - TEEMSGERE REIFEARICAR - o LA mERBTR
'@ l?&i%)iﬂ%ﬁ! st o

National Center for Hi




NAR/ ! abs

\0

4

\
t

oap =
En‘ﬂbg

LA
N
gl»
[mn
L

Aot = K3

25G(leaf)/100G(spine) Eth Intranet (SDN) |

10G/40G Ethernet |

Ll Lo

| it L o L Ly L
[T | ey ey ey i||

iy iy

NCHC Cloud ( For Al, Bigdat APA AT
Al Platform oud ( For A, Bigdata, IS V=t Vet o
— other apps) + 1 s
EE SRR S aEmaaaiii
g 282 V100 GPU nodes 650 CPU nodes 900 CPU +
750 CPU Node +8 T4 GPU nodes Est. 3200+ VMs 12 GPU +
1.7+ PF 10.3PF 1.04 PF 4 Big Mem.
1 PB Storage 2.7 PF
VDD D4] === — =
i‘ki‘ri}l 4 :+=.|:|'1 AEEEE i
I ST ST B 8 8 4 -
o =

100G OPA Network

DDN EXAScaler

100G/200G IB Network |'-

(

10PB
High-Perf.

Scalable

Cold-Data Archiving
| '

1.75PB HDD

1.25PB SSD

Integrated Tiered Storage
(122 PB)




TWCC % #t8RB8 2215 H MARE=s

R s S— S :
:  WISE-PaaSEAETHERA | : IAP / BaseSpace / LIMS :
................................................ e AP/ Basespace /LIMS E S E

BNBEE RS B RS & SRR
i SIEM f}';%ﬁ = |
ise || EEEE || @rzs AR fe) AR 2% WHRT " y 2 ®

F?Iﬁéé;_j:lzjﬁﬁ‘ﬁ gnn(_vé}@ Eiﬁﬁﬁ@ /\DAS *&BE 7T SOAR :_Et i

AR || VNEE | | EREEE | TR L security llzii 2

EBRER |[ oo || samr | B2 — #EEE || paa | O |

T [ E=mwe | BT . lake B &

o v Auto AR A2ATS cES S 1 Tl B T

HPCHRES Scaling 3 K i BINRFS Data Pipeliner mESE BRI R T :
TWCC User Portal Admin Portal | ERREEY

API Gateway / PaaS <8s OpenStack |

(B+aE |

- a9
Kubernetes & Slurm (& 9) OpenStack AZ (&%) OpenStack AZ (&) éf%ﬂﬁi‘% = )

EOE ] GPFS

GPFS MR BT HSM mirE | BT Beir R R %@ﬁ :
B+ (&) (&) (&) (&) (&) , B S
. Log Service HSM (BF+3

Tape W& HEN (BT) (B®) (&) ) :




fERS EERSIRE

252 nodes / 9072 CPU cores
/2016 GPUs

193.5 TB memory

10 PB storage

EDR InfiniBand 100 Gbps
1.2 PUE (Warm Water
Cooling)

B—HiEh

Intel Xeon Gold CPU x 2
Nvidia Tesla V100 w/32GB x 8
768 GB memory

240 GB SSD + 4TB NVMe

TAIWAN COMPUTING CLOUD

ERRRIRIR

Slurm / Kubernetes
Nvidia NGC Docker
Ceph

Spectrum Scale
(GPFS)

CentOS

Al 2218

Tensorflow
Caffé / Caffé 2
PyTorch / Torch
...... and more

o NARL[abs MEZABRBRHAL

@ ARSRABE I ED)

National Center for High-performance Computing

Taiwania 2:
System Architecture

HEEER

C’.“becp

bject storage

L

VAN
Cgo et (il Cg> Q8™
Object storage stojrea‘;e
9



TWCC lRFFAS

RIEED
E}%%L#Hﬁ%
Container Compute Service

B
SEEERE

High-performance Computing

THREMEGPURIZEMA T
SETFEE  2H20%0T
e

RBEEESARIASR - EBE
A28 - Bcfs 8 8 NVIDIA® Tesla
V100 GPU - MEALEZI4E -
HRESYAEES - <18 5120 &
CUDA#/LER 640 {8 Tensor #ix
W38 NVLink #EfTGPUZREM
Bl g -

HMEEH - 28 GPU K72
AN BETTESRE - Bt
1’5 30% M £

RHEEES HPC SEEETH
- BEN_SE - 5 NVIDIA®
Tesla V100 GPU - NEERATEE
FIAR - HEREASHEES

SR
EHES HE%“*

Virtual Compute Service

NAR!abs MBZABRERHAL

EX SRR EPD

National Center for High-performance Computing

AEEESE *
iR R FIRS

Virtual Compute Service

ARBARERIZERE
B RRNERESERSE
(VCS) fess

R ftLinux (Ubuntu + CentOS) E
EZ 4 - WindowsTEE A4 -
EERE HERARENFTER

B Intel® Xeon® Gold 61
FRIER  ERREREREDE
2666 MHz -

“’E“_
@%ﬂ?@%’%iﬁ ZE
DS - ZIOREER

HFSESRERZRRBREER
% BREERBHEEERZMH
FHR - EMRREIEREES
200 GBWREZEE | ZAER
MRET (COS) KRB RHEF
(BSS) RERT - AcBNEER
BRF% ST FEBCESE -




NARLabs
TWCCHR#5 B3R

Betizat Bitizgt B ES0MIIEIEERP
7 3 1 . 1 2 9 914: (Reference Customers)
_ ~ FAEZ B =1 P E117 R 18 R [ P
GPU W EEMMETER

2 S 1R {E 1%

¥1596.6% 109FFAE mEEREE T
(BEERAHPC/MIL/ R

208z =s111xma0%)
TZERAP

— <
‘ % |° /@
TWCCESAIE 1

=/=

TAIWAN COMPUTING CLOUD A L 473
£ 30 g4 %8

A3 T K 24/ IS EE 4R S 4E . BUERS= . BEFRBEIEERID
s EEEE . EEULERISH  BEEER 0 - SERRRBYE

11




Rlabs EEABRKERNRTS

sy NARn: ’
NEw ) AR SRIABEEEDL

National Center for High-performance Computing

Stronger: 73 1T X EM DAS

1. Business Value 2. Solution Overview

Infuse — Deploy trusted Al-driven
business processes

Cloud Pak (9 | adder to Al

» Open platform for Data Science
+ Descriptive, predictive to

- - prescriptive
fﬁiﬂ Analyze - Scale insights « ML deployment

U with ML everywhere * Analyze insights on demand

T2

+ Find, Catalog, mask data

* Built in compliance

+ Advanced transformation
capabilities

+ Organize data so that it can be
trusted

SGET r

0
Organize - Create a trusted
analytics foundation

All Sources of Data

The Common Application layer
Write once, deploy anywhere
Relevant data and make it simple &
accessible

:°:° Collect — Make data
208] & simple & accessible
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1 Strong Foundation — Built on “Cloud native architecture”
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