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About KAUST



KAUST Programs and Research Centers
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KAUST Research

Biological and Environmental
Science and Engineering
(BESE)
PROGRAMS
1. Bioscience
2. Bioengineering
3. Environmental Science &
4. Engineering
5. Marine Science
6. Plant Science

RESEARCH CENTERS
1. Center for Desert Agriculture
2. Red Sea Research Center
3. Water Desalination and
4. Reuse Center

Computer, Electrical and
Mathematical Science and
Engineering (CEMSE)
PROGRAMS
1. Applied Mathematics & 

Computational Science
2. Computer Science
3. Electrical and Computer 

Engineering
4. Statistics

RESEARCH CENTERS
1. Computational Bioscience
2. Research Center
3. Extreme Computing
4. Research Center
5. Visual Computing Center

Physical Science and Engineering (PSE)
PROGRAMS
1. Applied Physics
2. Chemical Engineering
3. Chemical Science
4. Earth Science and Engineering
5. Energy Resources and Petroleum Engineering
6. Material Science and Engineering
7. Mechanical Engineering

RESEARCH CENTERS
1. Advanced Membranes and Porous
2. Materials Center
3. Ali I. Al-Naimi Petroleum
4. Engineering Research Center
5. Clean Combustion Research Center
6. Catalysis Center
7. Solar Center
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About KAUST
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HPC: Shaheen II

KAUST Core Labs: Shaheen II is the largest, fastest, and most powerful supercomputer in the Middle East

SHAHEEN II - CRAY XC40, XEON E5-2698V3 16C 2.3GHz, 
ARIES INTERCONNECT 

Sile: 

Manufacturer: 

Memory: 

Processor: 

K ng Abau\l Un,vers ty of Science and Technology 

Cray/HP€ 

196,608 

0GB 

x .. n ES-2698"3 16C 2.3GHz 

~··· ~ !~0 CERTIFICATE 
Shaheen II - Cray XC40, Xeon ES-2698v316C 2.3GHz, Aries interconnect 

King Abdullah University of Science and Technology, Saudi Arabia 

is ranked 

among the World's TOP500 Supe:rcompute:~ 

in the 4S- TOP500 List published at ISClS in Frankfurt, Germany. July 13th. 2015. 

Congratulations from the TOPSOO Editors 

Eric:l'ISlrohm•ier Hor5:I Simon M.irtinMtuer 

Total Rmax 
Ust Rank System Vendor Cores (TFtops) 

1/2021 89 Cray XC40, Xeon ES-2698v316C Cray/HPE 196,608 S.537.0 

2.3GHz. Anes interconnect 

RpHk 

(TFtopsl 

7.235 2 

Power 
lkWI 

2,834.00 



HPC: Shaheen III
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HPC: Shaheen III
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Each HPE Cray EX cabinet is 
equipped with 4608 CPU compute 
nodes

with two AMD EPYC™ processors, 
amounting to 884,736 cores in the 
entire system

Seven HPE Cray EX4000 cabinets 
will include 704 GPU compute 
nodes, each with 4 NVIDIA Grace 
Hopper Superchips CPU/GPU 
modules

Storage expansion to support 
complex workloads in modelling, 
simulation and AI using HPE's Cray 
ClusterStor E1000 storage system 
adding 50 petabytes of storage 
capacity.

HPE Machine Learning 
Development Environment, an 
enterprise machine learning training 
platform (Determined AI) to assist 
research teams focus on innovation 
making it easy to set up, manage, 
secure and share AI compute 
clusters.
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International Networking

● January 21st 2021: KAUST inaugurated 400 Gbps1,2 of  int’l  capacity

● Two undersea cable systems: AAE-1  and  TGN

● 2x 100 Gbps directly to NetherLight in Amsterdam 

● 2x 100 Gbps directly to SingAREN Open Exchange 
in Singapore

1. Connecting KAUST at the speed of science
2. KAUST Global Connectivity Launch Event

Light 

https://www.kaust.edu.sa/en/news/connecting-kaust-at-the-speed-of-science
https://www.kaust.edu.sa/en/news/connecting-kaust-at-the-speed-of-science
https://www.youtube.com/watch?v=ijDLcDzJiTA&t=2363s
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International Networking

IPLCs

A End B End System Provider Capacity

Thuwal Amsterdam AAE-1 Mobily 100 Gbps

Thuwal Amsterdam TGN Mobily/Tata 100 Gbps

Thuwal Singapore AAE-1 Mobily 100 Gbps

Thuwal Singapore TGN Mobily/Tata 100 Gbps

PoPs

Location Entity Country

Thuwal KAUST SA

Amsterdam NetherLight NL

Singapore SOE SG

NetherLight
Amsterdam

KAUST
Thuwal

SOX
Singapore-
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International Networking: Asia-Pacific Europe Ring (AER)

March 7th 2022: KAUST joined the AER during APAN 53

Source: SURFnet

Renewal of MoU expands collaboration between Europe and Asia-Pacific regions, new members added

---- SlngAAEN & NJCT 
NII 

....... GEANT, SURF, NORDUnet. AARnet, SlngARtN & ttlN'·CC 

7 KAUSt 

NII 

GEANT 

https://www.geant.org/News_and_Events/PublishingImages/Pages/Fast-and-stable-Network-Ring-between-Asia-Pacific-and-Europe/asiapacific_europe_ring_new_link.jpg
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NetSage

TransPAC/APOnet - netsage.globalInternational - netsage.global

Work in progress: network flows information (TBD, late 2022)

KAUST: Jeddah to Singapore 100GE 
(TGN) 

Jf'ddah!oS,ngapor& S1ngaporotloJ11ddah 

Mn Ay0 Mill< I Mn Avg Mu 

1111 4179 25494 17993 682.48 1.55 
Mbps Mbps Mbps Mbps Mbps Gbps 

Global NOC 
Global ~esearch N •twork Operations Center 

https://aponet.netsage.global/grafana/d/000000003/bandwidth-dashboard?orgId=1
https://international.netsage.global/grafana/d/000000003/bandwidth-dashboard?orgId=2
https://aponet.netsage.global/grafana/d/000000003/bandwidth-dashboard?orgId=1
https://international.netsage.global/grafana/d/000000003/bandwidth-dashboard?orgId=2
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International Networking

Standalone 

► Own AS 
~--- ---- ----- --- ----- ---- --------------

► Own ISIS - 1000 

► Own QoS - 100 

----·-······ ·-·· ----- ·- ····-.i ·-·· ·-·· 
, ,...., GI GI i 

'-1---1--,f-----,,---~-~ 

• Four l00G international circuits 

• 2 on AAE-1 

• 2 on TGN 

• Split into two data planes 

• AAE-1 is data plane 1 

• TGN is data plane 2 

• Built on Cisco's NCS platforms 

• Forwarding is Segment Routing MPLS 

• ISIS and BGP protocols 

• Segment Routing is an extension of 
ISIS 

• BGP signals the VPN information 

• Service delivered using EVPN 

• QoS used to guarantee bandwidth 

• Segment Routing Traffic engineering in use 
(SR-TE) 
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Guam

SingAREN

Hong Kong

Daejeon
Los Angeles

Seattle

Chicago

Amsterdam
London

Hawaii
Jeddah

Tokyo

KAUST

Singapore

CenicKISTI
StarLight

NII/SINET

NetherLightGÉANT Open 
Exchange

TransPAC

KAUST

SingAREN

NII / SINET

KISTI

Univ. of Hawaii

GÉANT

SC22 Caltech Network Research Exhibit

~ a.l.Jl~L.Ll.o.JI~~ 
@~ ~19 p,pU ~ ~JJJ King Abdul lah Un iversity of 
~ Scienceandlethnolo 

https://www.aponet.global/
https://www.tein.asia/
https://www.tein.asia/
https://internationalnetworks.iu.edu/initiatives/transpac/
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https://internationalnetworks.iu.edu/initiatives/transpac/


AER Update - Aug 2022

● Since the AER MoU, KAUST is 
coordinating with REN partners 
deployment of sharing spare 
capacity

● KAUST is supporting the following 
partners by offering point-to-point 
circuits for submarine cable backup 
paths: 
○ AARnet
○ GÉANT
○ NetherLight
○ NII/SINET
○ SingAREN

● The SC22 NRE Demonstrations will also be 
supported by KAUST closing the ring from 
Amsterdam to Singapore and back to the US
○ SC22 NRE

Seattle

Los Angeles

Chicago

Routed traffic

16

L2 Circuits

11 Saudi Arabia 

~ Singapore 

'°"" .illl=.:.JLJJls..;iL>. 
@~ ~l9p,pU . 
~ ~JJJ King Abdul lah Un iversity of 
~ Scienceandlethnolo 

KAUST(JED) 

KREONet2 
KISTI 

P Hong Kong 
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.... ~ ~--

• Japan 
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• at Indiana University 

Guam-SG 

KAUSTlOOG 

REN Circuit 

KREONet2/KISTI 

NII/ SINET ----
SingAREN ----
Univ of Hawaii ----

https://sc22.supercomputing.org/scinet/network-research-exhibition/
https://www.aponet.global/
https://www.tein.asia/
https://www.tein.asia/
https://internationalnetworks.iu.edu/initiatives/transpac/


XKIX - Hong Kong

KAUST

MEMBERS

● The University of Hong Kong

● The Chinese University of Hong Kong

● The Hong Kong Polytechnic University

● City University of Hong Kong

● Hong Kong Baptist University

● Hong Kong University of Science and 
Technology

● Lingnan University

● The Education University of Hong Kong

HARNET 
R&E Node 

NET lnfrastruc 
July 2021 
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APOnet - Asia Pacific Oceania Network

KAUST

● Australia’s Academic and Research 
Network (AARNet), 

● Arterial Research and Educational 
Network in Asia-Pacific 
(ARENA-PAC),

● University Corporation for Advanced 
Internet Development d/b/a 
(Internet2), 

● Korea Institute of Science and 
Technology Information (KISTI), 

● National Institute of Information and 
Communications Technology (NICT),

● National Institute of Informatics 
(NII), 

● Pacific Wave International Exchange, 

● Research and Education Advanced 
Network New Zealand (REANNZ), 

● Singapore Advanced Research and 
Education Network (SingAREN),

● TransPAC, and 

● University of Hawaii (UH)

/ 



ARENA-PAC

KAUST

●/ 



GOREX

KAUST

●



JGN

KAUST

• JGN Access Point 

0 NICT Research Center 

JGN Circuit (1 00G) 

JGN Circuit (1 0G) 

_ JGN Circuit (1 G) 

- Optical Testbed 

- Connection via SINET 

R&f Network 
(Universities) 
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GNA-G
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Science DMZ
Science DMZ and DTN setup

Clean 100Gbps paths from Science DMZ

Chassis: Gigabyte R281-NO0

Memory: 12 x 16GB DDR4 (192GB)

CPU: 2 x intel Gold 6256

Interface: 100Gbps Cisco QSFP-100G-SR4-S

Storage: 10 x Intel P4610 1.6TB (160TB)

Operating System: Centos 7.9

Amsterdam 

Data Transfer Node (DTN) 
lOOGbps connection 
High speed Input/output 

--------
lOOG 



Research Demands

● CERN CMS Project
○ PhD Program
○ Research projects using Shaheen II. In the future, Shaheen III

● NASA JPL / CALTECH 

○ Produce az/el masks for potential landing sites on the lunar surface, and 
they are expecting to have about 2TB of data to transfer by the end of this 
phase. 

● Others
○ Zettar DTN tests between Shaheen II and  Pawsey (AU)

Scientific Data Transfers
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Next steps

● Integrate NetFlow monitoring to NetSage

● Refresh the campus network performance measurement mesh w/ perfSONAR v5

● Collaboration with Caltech in SC22 Network Research Exhibit 

● Direct circuit peerings with Pacific Wave (LA and SEA) and StarLight (US)

● Enabling AutoGOLE/SENSE and RARE/FreeRouter in Science DMZ

● In evaluation
○ FAB program of the FABRIC Testbed

○ A programmable campus network testbed based on P4 platform 





 

 

"Any opinions, findings, conclusions or recommendations 

expressed in this material are those of the author(s) and do not 

necessarily reflect the views of the Networking and Information 

Technology Research and Development Program." 

 

 

The Networking and Information Technology Research and Development 

(NITRD) Program 

Mailing Address: NCO/NITRD, 2415 Eisenhower Avenue, Alexandria, VA 22314 

 Physical Address: 490 L'Enfant Plaza SW, Suite 8001, Washington, DC 20024, USA Tel: 202-459-9674, 

Fax: 202-459-9673, Email: nco@nitrd.gov, Website: https://www.nitrd.gov 
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