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Background KREONET

[1] Introduction of KREONET



XiSTT Current status of KREONET 2023

3l

» Max 1.2Tbps Backbone and 17 local

Map of KREONET 2023 Glampops o domest

» Among Seoul, Daejeon, Kwangjoo, Busan, Daegu:
200Gbps
» 100Gbps 5 Gigapops for international
» Hongkong, Seattle, Chicargo, Amsterdam,
Singapore
= KREONET-NOC, 24*365 Operating service
» Domestic IX (KT, SKB, Sejong Telecom) and
International GIX (2G) connection service,
COGENT(10G, Seattle)
» Connection for Commercial and public Cloud
service
» 203 member of Institutes (over 0.5 million
e T member)

Korea Research Environment Open NETwork

Intemet eXchange - 100G




LU Current status of KREONET for International  comgmrsRisT

GLORIAD, Since 2005

Map of KREONET2 2023
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Local .
No. Institute
Center
1 Daegu KNU
2 Kyungki SKKU(Suwon Campus)
3 Busan TMU(S B LHgtu)
4 Sejong NRC(ZH 22 A2 AT 2])
5 Incheon Inha Univ.
6 Kyungbook Postech
7 Kyungnam KIMS
8 Kwangjuu GIST
9 Kangwon GWNU
10 Chungnam Hoseo Univ.
11 Chuncheon Kangwon Univ.
12 Ulsan UNIST
13 Jeonbuk JBNU
u &y 3] -yl LT & HE
MSTEN  [eKigE  RSUNI) (DESNZ) ERORE)  [RANE) (HRUSEEN DM 14 Jeju Jeju Univ.
@ ® @ 15 Chungbook KRIBB(Ochang Branch)
" Y 3= ® 1 gy e 1y HE 16 Daejeon KISTI Main
KSTEM  (HeGNal [ETReRE ERGND) (EN3A0NE HEAEN (3308 (MRNRIRN (MEaNa)
17 Seoul KISTI Branch




KREONET Applications based on big data

AREA Institutes Contents Bandwidth
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Korea Research Platform

] Korea Research Platform
] HPC over HPN

[3] Current KRP platform status
] Big-data based API networks
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KiSTY Korea Research Platform (KRP) for Domestic

Tt 2L

« Since 2015, Global partner of PRP project
« Since 2018, Leading of APAN APRP WG
« Since 2021, Expanding to 25 Korea National Research Institute

National Scale

Establish a high-reliability & high-speed transfer system without boundaries
between participants

= For 25 Korea National Research Institutes & 4 University of Advanced Science & Technology

o s NST » =
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s
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= DIDY
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o e 7 TS
Key elements Example of Nuclear Fusion Research

Borderless single domain transfer Improve transfer

performance level performance about [

= Esnet ScienceDMZ level 75 times after /
A Unified authentication system ScienceDMZ deploy N\
= To expand the e

without houindaries %
et national scale e s
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LM HPC over HPN | wmam RS 5 E:!

« Korea Research Platform expanding to 25 National Research Institutes
« HPC(Supercomputer, Cloud, Storage) over HPN and global federation

HPC over HPN: A High bandwidth distributed HPC

Korea Research Platform (1G ~ 100Gb/s)

y A 4 | I | AV

Faster workflow with big data

_GPU-DTNs g % GPU-DTNs

!
|
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- . ==
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& Learning Capability

===

DATA center

DATA center

KISTI Supercomputer

o /;7 ~ (\J
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www.Kisti.re.kr




Current KRP Platform Status s R
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« Korea Research Platform Aerrrrre
— Several prototype KRPs
* GPU intensive, CPU intensive, Storage intensive type @ oeernen
- Applications =m—
— Analysis of Urban flooding by LSTM
— Analysis of Solar Visual data by High intensive o
GPU(Astronomy) KRP Login
— Several distributed computing task based on Al & GPU
Distributed Computing . N m |
l N 20232 088 22% 27 417 (2]
Web Ul
Fubli image Manage & — B A
|====== Code review I .
eses Kl;?::n Software ~ P ylore python
______ Clust for Al )
2 o

1\

Platform

EYCLOAK

) = kubernetes Grafana
L[ E Monitoring r\ Visualize & Manage
wilg < webor A O) < ) TN (_ZE-BF\_S-t-o_rage Metrics Software & ¢ KAFE
\ — Grafana Prometheus ° bernetes Resource docker promethes  Kiban

Login Storage w
Manage Mange Monitoring Mange

Platform Architecture




Big-data based APl networks through the Research tform

« Workflow based on research platform
« Separate User & Manager
« Combination of ML/DM & Ensemble relation

o Image Manage
n Big-data Manage User Manage (Research Model
Platform

Management system

User-Manager //’ T

User verification by Image verification by
Manager Manager

A l

Image Create &
Register Upload(Model
Conatiner
Data Download M Distribute Result
Big-data Manage ML/DL Model

User-Researcher Platform Create & Running
(Model Developer)

Input result by REST-API

Install Knowledge learning Research data

N

Application via Application analysis

User-Researcher

12



Primitive APl networks component by Kubernetess @

o

= Kubernetes and Artificial Intelligence for APl networks through the Research Platform(Functions)
» Network communication function between each environment model composed of containers
=  Primitive API function and can be used to implement various services.

S /uploads Uploads v | @ Input file upload of Model

GET [IEIE: Vv @ Output uploaded file list

LHI /action Action v ® Computation of Model using Input file

oLl /action_json Action v | @ Using JSON data and running model

38 /actionHaction_id} Action Vv ® Individual running Status check

Sa8 | Jdomioass/faction_id} Downloads V(&) Individual running Output download

GG @ /ref_action Ref Action Vv @ Individual running Output download

* For more detail of API function: See the appendix 13



Ensemble of models A and B | qoms SR KT

= Ensemble of models A and B

=  Worker1 - Input the results from Model A into Worker2 - Model B to execute calculations

O R 10.1.5.10:8080/docs#/deFault/ref_action_ref_action_post Worker 1 Worker 2

QO 8 10.1.5.10:8080/docs#/default/downloads_downloads__action_id__get

A GET /downloads/{action_id} Downloads A

/ref_action Ref Action

Name Description Name Description

worke1 Address action_id + < Model B Job ID

|1ed24-a8hb5-46e6-bc42-18193ec2bd0d

ref | * reauired
string
(query)

I1041430,72:8080

string
(path)

ref_action_id * it

o ‘ I7581ld18-7954-447(1-8123-79576::522 I
9
(awery) Model A Job ID

Responses

Responses

Curl

curl -X 'GET' \

*http://10.1.5.10:8080/downloads/0c11ed24-aghs -46e6-bc42-18193ec2bdod" \
-H 'accept: application/json’

Request URL

http://10.1.5.10:8080/downloads/0c11ed24-a8bs- 46e6-bc42-18193ec2bdod

Server response Server response

Code Details Code Details

20y Responsa body 200

Response body

Result of Model B

E Download

» Execute calculations using the results of Model A as input B Check the calculation results of Model B
to Model B

14
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Computational automation through the APl Networks

_id
655223d3c80ce395c6e91fcc

=

1]
655223d7c80ce395c6e91fcd

=

1]
655223d8c80ce395c6e91fce

=

m
655223e6c80ce395¢6e91fd0

=

m
65522434c80ce395c6e91fd1

=

1]
65522437c80ce395c6e91fd2

action_id model_code

b2305b97-a8c9-403a-
81a1-44acbbac3

finedust-001

Model A

input_json

(S2
"temperature": 0.902,
"rainfall": ©.665,
"wind_speed": ©.838,
"wind_direction": ©.878

}
5695974b-9fcb-4355- disease-001
afee-2b9f966c471
Model B
dde98ab1-c518-4823-  finedust-001
9994-411d981ebd50 o{
"temperature": 0.782,
"rainfall": ©.525,
"wind_speed": ©.747,
"wind_direction": ©.864
}
cc14ff36-a43b-4c2a- disease-001
90c3-3abb47370677
87017e34-bab5-4c70-  finedust-001
8ffa-23c873203fd7 of
"temperature": 0.877,
"rainfall": ©.392,
"wind_speed": ©.715,
"wind_direction": ©.867
}

57d87993-10c5-4928-
94b1-d94f926c292f

disease-001

input_file

output_file

output_b2305b97-a8c9-403a-
81a1-44achbac33ef

output_b2305b97-a8c9-
403a-81a1-44achbac33ef

output_b2305b97-a8c9-403a-
81a1-44acbbac33ef-output

2

output_dde98ab1-c518-
4823-9994-411d981ebd50

{"temperature":

output_87017e34-bab5-
4c70-8ffa-23¢873203fd7

0.931,

output_dde98ab1-c518-4823-
9994-411d981ebd50

output_dde98ab1-c518-4823-
9994-411d981ebd50-output

output_87017e34-bab5-4c70-
8ffa-23c873203fd7

"rainfall":

output_87017e34-bab5-4c70-
8ffa-23c873203fd7-output

status

finish

finish

finish

finish

finish

0.558, "wind_speed":

finish

starting_date finished_date worker
2023-11-01 2023-11-01 10.10.10.10:8080
05:00:00 05:00:01

Model A
2023-11-01 2023-11-01 10.10.10.20:8080
05:30:00 05:30:02

Model B
2023-11-02 2023-11-02 10.10.10.10:8080
05:00:00 05:00:01
2023-11-02 2023-11-02 10.10.10.20:8080
05:30:00 05:30:02
2023-11-03 2023-11-03 10.10.10.10:8080

2023-11-03
05:30:00

2023-11-03
05:30:02

"finedust":

3.265)

10.10.10.20:8080

- Result

- Result

15




ST Implement of computational automation — Model A

= computational automation: Model A

IP = "192.168.6.52"
ST o DD Server Address of

HOST = f"http://{IP}:{PORT}" Model A

INPUT_JSON =
"temperature”: round(uniform(@.75, ©.95), 3), - Setting of input
"rainfall”: round(uniform(©.35, ©.75), 3), parameter(ModeI A)
"wind speed": round(uniform(©.65, ©.85), 3),

"wind direction": round(uniform(©.85, 0.95), 3)

f main():
url = HOST + "/action_json"

Transfer data to API of
Model A

response = post(url=url, json=INPUT_JSON)
it response.status_code == 200:

return True
else:

return False

Every morning 05:00 - Perform prediction model calculations

16



ST Implement of computational automation — Model B

computational automation: Model A

main():
mongo = MONGODB_CONTROL()
json_data = mongo.get spectific model("finedust-001")

- Check the latest

if json_data: calculation results of
ref_action_id = json_data[@]['action_id'] Model A

ref_ip = json_data[@][ 'worker']
else:
return False

url = HOST + "/ref_action" Transfer data to API of
json_data = { Model B

"ref_ip": ref_ip,
"ref_action_id": ref_action_id

}

response = post(url=url, json=json data)
if response.status_code == 200:

return True
else:

return False

Every morning 05:00 - Perform exponential model calculations using the calculation results of
the prediction model

17




Related Project

[1] Smart Agriculture
[2] Smart decision-making system
[3] Smart Hospital development project



Related Project 1 — Smart Agriculture

1. Korea Rural Development Administration project (Grant March 2022)
 Title: Development of integrated linkage system for agricultural big data and utilization model

» Participants: Seoul National Univ., KISTI
 Total Budget: About 450,000%(3years)
« KISTI: 150,000%(For 3years)

« Research Contents (KISTI/KREONET part)
- Agriculture big data transfer
- Running Crop model on the Research Platform (Using CPU & GPU)
- Establishment Research Platform for end-user(Farmer) & developer(Agriculture Researcher)

www.Kisti.re.kr

® CALS J(iSﬁ = A RITA

MEUEtn =ojAs o} &y &} Rural Development Administration

College of Agriculture and Life Sciences Korea Institute of

Science and Technology Information
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Backend

s

Monitoring System : _
(Grafana) 7 N
: Image Management System (Harbor)

Proxy (APl Routing)

REST-API

-
Config Conten Scan Project
MGMT t Trust MGMT MGMT

Log Doker
. Nota
Collector Registry

Local / Remote Storage

N

GET

JSON 1
Provide Model Result REST- {

Authenti
cation

Model Controller \
(Broker)

P

AD
»

Identity " Web Portal

Provider

Container Management

Storage Management

Model Web
Interface

Local Object

Model API
S Storage Storage

Provide crop
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AD/LDAP
|
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Monitoring

Yield of shipped
crops

Node Container
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(M Agricultural management platform infrastructure configuration

Az E

e 3 DELL R710 server, Network switch

410G

30G

/s

i

e
APy
—

£

reATo

0G+10

E0U
ROADM
) i

30G
m

5]
-2

.

r.?.-rﬁé"f;

—_—
o\

30G,

o3l
10

: IR

(CPU 12core, Memory 72GB, 1G NIC)
» 1 Gygabyte storage server
(CPU 104core, Memory 256GB, 1G NIC, DISK 6.4TB)

s

B 20ig HY

Infrastructure pilot construction

Seoul-Junju through high-speed
connection available by KREONET



Related Project 2 — Smart decision-making system

2. Korea Environment Institute Project grant Dec 2022

« Title : Establish an integrated impact assessment platform and build an ensemble of multi-
climate scenarios based on the new climate regime (AR6)

 Participants: KEI, KISTI, Several Commercial Company
« KISTI budget : About TM$(for 3-4years)

» Research contents (KISTI/KREONET part)
- Building a Container based Research Platform & Ceph storage
- Building a Distributed Research Platform based on Multi-Institutional HPC(Weather,
Agriculture, Environment Institutes and statistical data)
- Operation of various models on the Research Platform

Ve _
T4 p— 1

Korea Environment Institute Korea Institute of .
Science and Technology Information



Related Project 3 — Smart Hospital

3. Smart Hospital development project (Grant Sept 2022)

 Title : The Construction of patient-tailored, hyper-personalized digital medical ecosystem based
on Omni-verse platform

« Participants: 20 Institutes, Hospital, and Company (Koryo Anam General Hospital, LG Electronics,
Kakao, KISTI, KHNP and etc)

« Total budget: About 15M$(8 years)
« KISTI: 1.8M$ (8 years)

« Research contents (KISTI/KREONET part)
- Big data super-highway for inter-hospital and Human & Genome data centers
- High speed wireless communication inter/intra smart hospital
- IT Technologies for Smart Hospital

veoone IR E | Redgm KT R @ LG
& ) KOREA UNIVERSITY MEDICINE ol

KiSTY 2

Korea Institute of
Science and Technology Information

ICHN~

KOREA HYDRO & NUCLEAR POWER CO,,LTD




KREONET Giant Group Researches

[1] Astronomy, HEP, Weather & Climate, Genome & Bio, KSTAR, TEM
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L. KREONET Giant Group Research 1 - HEP

Institute/University

10| x[E2] FHEHAT |2

J

- SNU, Korea Univ., Sejong Univ.,
GSDC/KISTI, KNU, UOS, Busan
Univ., Youngkwang Nuclear

Generating Station, Hanyang My s ' v B
Univ., Soosil Univ. - i
_ - CMS, ALICE . e
" Netwark Recaurce ey
Network Resource
( N

- LHCOPN(10G/GSDC -to- CERN)

- LHCONE (VRF)

- Youngkwang Nudear Generating e : _
Station Detector (10G) remias ey . . I

- GRID Computing (KNU/10G) A I tor

7" ccelerator

‘
[rr— \ ”

- Tier O-Tier1-Tier2 Data Transfer

- KEK(JP)
- CMS, ALICE. Collaboration Y°“"9""".an';9$”“.dea’ |
- STAR-PROJECT (Busan Univ.) & Gme"e'a"r(RE‘aN"o°)"

U i




KISTH KREONET Giant Group Research 2 - Astronomy

Institute/University
‘ N

- KASI, Ulsan Univ., Yeonsei W e
Univ., KIAS, Chungbuk Univ. : , = QE
- SDO, SDSS, KVN, KMTNET ~
\ J | Bl S AT @
Network Resource £\ - ’ - ;
, Lechnolo N Network(Radio =3 rh?’ r
- Between Radio Telescope : Pa Telescope/Data Center) v g > - B
10-40G Carrier Ethernet T s T , S ——
- Data Center(Daejeon): 100G Jof* e S ST ‘ > e,
- SDO Data Center: 10G - =
- KMTNET 10G - 2 ,

- eKVN Data Transfer (3 Radio h
Telescope, Yeonsei Univ. Tamra
Univ. Ulsan Univ.)

- Observation Data for
international : Chile, Australia,
Optical Telescope remote
operation/ Observation data
transfer

Solar Dynamic s s alrd R X
> ( '/’ / / 3 \\‘
Observatory(SDO) : e o AN




KISTH KREONET Giant Group Research3 - Weather & CIim_ ' .

Institute/University
’ N

- KMA, KMA Supercomputing < T
Center(Ochang), Busan Univ., : - Sy . e
PKNU, KBS Disaster Broadcating :
Center, KAERI, APEC Climate

Center
. J
Network Resource
/Technology
4 N\
- SCIENCEDMZ
: KMA Supercomputing Center (10G)

- APCC, Busan Univ., PKNU
- KMA(HQ)-Weather Group of
R.O.K Air Force(1G)

KBS Disaster

__- KBS Disaster Broadcasting(1G) Broadcasting Data : g ScienceDMZ (KMA
transfer > Supercomputer)
- SCIENCEDMZ . SISl STl ol e
: KMA Supercomputing Center(10G) : B N ¢ |

- APCC, Busan Univ., PKNU
- KMA(HQ)-Weather Group of
R.O.K Air Force(1G)
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LU KREONET Giant Group Research 4 - Genome & Bio

= Q XC b
Institute/University AiE/ulo|2 HEAT 712
’ N

- SNU Hospital, Kangbook SNU =" amunen % P '\ SUAE Alseina
Hospital, lwa Univ. Hospital, Seoul Gy san s =) A )

Health College, SNU, SNU-CMI,
NCC, KOBIC, CODA, Hanyang Univl,
UNIST, Soongsil Univ

ES ]

olg=SHH @ Q’ 333&2!!! @ 4 MECH SR @
2 g 2ol

. J
Network Resource
/Technolog

4 N\

- SCienceDMZ (SNU CMI/10G)

- Quantum encryption

communication (CODA-KOBIC)

- ICGC Data Storage share network
(6 Institutes 1G/VLAN)

\ J

™
PN, S BHEE TN -+ it S -
. : : . &
: : O ‘ 3
. e . . » ” . .
. ; X o -_
L .
_ 73 2 N
5 = £ L )
N I = —
- 3 4 [ =t

- WGS/ICGC Genome data transfer Lk
- Patients Privacy Protect and ' T //:—T“

share environment _ g ks ,11“ muAy @
- TB Genome data support for RDC { - SRy o




Institute/University

KTAR/NFRI(Nation Fusion
Research Institute)

\_
Network Resource
/Technolog

WA tbiviied”) SR

KTAR (100G)

100G Real time performance
monitoring System(PerfSONAR-100G)
100G DIRECT PATH

7

KSTAR Big data collaborative
research (Kr-US
Real time remote data analysis

pe R019) RV WO
EHO[E] ‘Faiy S22 1B KISTI

'Y $10|2} Data Transfer Demo ZIM(KSTAR-PPPL)
-PPPLZS f 7Gbps CHOIE| T CHAS &
201841,

Collaboration for
International

KSTAR Operation/

78 27 RORMSUNT UM E w e 1ews 21k
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KREONET Giant Group Research 6 - TEM

Data acquisition Data transfer Data storage Data processing
s oo | KISTIGSDC
-] JCTE
. . . - - v e dataset
Institute/University - ) E ol i~
- ) -’—] ‘ e | vp :%N =

- KBSI/TEM , KISTI/GSDC

echnolog
- KBSI/TEM - GSDC 10G : - ' : : . .
Light Path (LP over WDM) Electr<;g£;c;;scope ‘y:: '8 Sl e s
- ScienceDMZ 10G 2N e 2] &by
. o ‘ - - : -|
| TEM-GSDC Large scale data

transfer
architecture(ScienceDMZ)

l )

- Experiment/Observation data
- Remote access/remote
observation/support

Electron microscope
Experiment/Data
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Conclusion
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LB Future plan & Conclusion

« HPC over HPN

— Expansion and joint establishment of applied research fields through
strengthening collaboration with government-funded research institutes

— Discussion on ways to jointly utilize insufficient GPU computing resources in the
field of artificial intelligence

— Strengthening international collaboration research by expanding international big
data transmission

« Extension for 3rd party research areas
— Transmission and analysis of experimental data in particle physics(HEP)
— Smart Agriculture/Environmental research on climate change
— Cloud computing & Wireless communication
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