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KAUST Programs and Research Centers

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



Shaheen II

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



Shaheen III

Shaheen III



Research Demands

Scientific Demands

● Reefscape Restoration Initiative (KRRI)
○ Collab. w/ Center for Environmental Imaging* | SANDIN LAB @ 

UCSD
● CERN CMS Project

○ PhD Program
○ Research projects using Shaheen

● 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.

* Center for Environmental Imaging | SANDIN LAB (ucsd.edu)

https://sandinlab.ucsd.edu/center-for-environmental-imaging/


KAUST Reefscape Restoration Initiative - KRRI

Reefscape Restoration Initiative



KAUST Reefscape Restoration Initiative - KRRI
The KAUST Reefscape Restoration 
Initiative at Shushah Island will preserve 
and enhance ~100 hectares of reefscape 
around Shushah Island, located 
approximately 20 km offshore NEOM in 
the Red Sea. Photo: KAUST

The project involves growing hundreds of 
thousands of corals in nurseries to be 
planted first across a 100-hectare pilot 
site located in the Red Sea east of 
Shushah Island, approximately 20 
kilometers from NEOM in the Tabuk 
province of Saudi Arabia. The work 
underscores the Kingdom’s commitment 
to study and protect corals and coral 
reefs in the region and beyond. It will 
also include a research and ecotourism 
center to further knowledge about coral 
reef ecosystems and the biodiversity of 
species they support.

Reefscape Restoration Initiative



Summary

Reefscape Restoration Initiative



KRRI Summary

Reefscape Restoration Initiative

The KAUST Reefscape Restoration Initiative is a large-scale coral reef restoration program in the Red Sea in
the Kingdom of Saudi Arabia (KSA) initiated in 2021 and funded by King Abdullah University of Science and
Technology (KAUST) in partnership with NEOM. The initiative will begin with a 100-hectare (1 Sq. Km) reef
restoration project at Shushah Island.

One objective of the KRRI is to develop a Digital Twin – which will serve as scientific platform – and
Monitoring of the area, which will be lead by the Monitoring, Visualization and Data Management team,
responsible for monitoring all factors of the coral reef ecosystem that could influence the success and
failure of restoration and conservation, which is one of the most important elements of a conservation,
restoration, and enhancement project.

Goals
● Ultimate visualization is a full digital twin that will incorporate physical, environmental, biological, 

and restoration and conservation data
● Digital Twin serving as an educational and scientific platform

Next steps
● A detailed baseline survey of the reefscape will be completed in the near future
● Develop innovative tools that increase monitoring efficiency and automate data collection



KRRI Summary

Reefscape Restoration Initiative

● Sensors and other digital monitoring technologies will track which corals are doing 
well and at what site — information the team will use to make decisions about 
strategies that will help corals thrive in the future. 

● KAUST’s computational resources will play a big part in this effort.



KAUST

KRRI Office

KAUST Campus Network

Storage

KRRI Data Workflow Overview

Reefscape Restoration Initiative
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1 Coral reefs images are captured at Shushah 

2 Image files are shipped in HDDs to KRRI office in Neom

3 Dataset is copied to larger disks using a NAS

4 Dataset copy is shipped in larger HDDs to KAUST office

5 Dataset arrives at KAUST KRRI Office and is copied to local NAS

6 Dataset is uploaded from KRRI Office to campus storage

7

Dataset is processed by CEI and a new dataset is generated8
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Processed dataset is downloaded from 
CEI back to KAUST and stored to used 
in next steps of the research 

Dataset is transmitted to CEI at UCSD using DTNs
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CEI / UCSD
30TB Dataset
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AER

International Networking: Asia-Pacific Europe Ring (AER)



TransPAC and APOnet

AER



TransPAC

TransPAC



KAUST Circuits to US
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AER

NetSage

TransPAC/APOnet - netsage.globalInternational - netsage.global

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

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


KAUST Flows: BIO.Genomics and Bioinformatics
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Source: NetSage

https://portal.netsage.global/grafana/d/WNn1qyaiz/flows-by-science-discipline?var-org=King%20Abdullah%20University%20of%20Science%20and%20Technology&from=now-1y&to=now&orgId=2&var-discipline=BIO.Genomics%20and%20Bioinformatics&var-Sensors=All&var-country_scope=All


KAUST Flows: Top Talkers Over Time
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Source: NetSage

1. HudsonAlpha Institute for Biotechnology
2. University of Arkansas for Medical Sciences
3. Miami University
4. University Corporation for Atmospheric Research
5. National Oceanic and Atmospheric Administration
6. National Aeronautics and Space Administration
7. University of Hawaii
8. National Library of Medicine
9. Stanford University
10. University of Texas at Austin

https://portal.netsage.global/grafana/d/b35BWxAZz/top-talkers-over-time?orgId=2&var-Sensors=All&var-Interval=30d&var-org=King%20Abdullah%20University%20of%20Science%20and%20Technology&var-num_lines=1&from=now-1y&to=now
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KAUST Flows

Reefscape Restoration Initiative
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KAUST Flows

KAUST Flows

Source: NetSage

https://portal.netsage.global/grafana/d/WNn1qyaiz/flows-by-science-discipline?var-org=King%20Abdullah%20University%20of%20Science%20and%20Technology&from=now-1y&to=now&orgId=2&var-discipline=BIO.Genomics%20and%20Bioinformatics&var-Sensors=All&var-country_scope=All


KAUST Flows

KAUST FlowsSource: NetSage

https://portal.netsage.global/grafana/d/WNn1qyaiz/flows-by-science-discipline?var-org=King%20Abdullah%20University%20of%20Science%20and%20Technology&from=now-1y&to=now&orgId=2&var-discipline=BIO.Genomics%20and%20Bioinformatics&var-Sensors=All&var-country_scope=All


KAUST Flows

KAUST FlowsSource: NetSage

https://portal.netsage.global/grafana/d/WNn1qyaiz/flows-by-science-discipline?var-org=King%20Abdullah%20University%20of%20Science%20and%20Technology&from=now-1y&to=now&orgId=2&var-discipline=BIO.Genomics%20and%20Bioinformatics&var-Sensors=All&var-country_scope=All


KAUST Flows

KAUST FlowsSource: NetSage

https://portal.netsage.global/grafana/d/WNn1qyaiz/flows-by-science-discipline?var-org=King%20Abdullah%20University%20of%20Science%20and%20Technology&from=now-1y&to=now&orgId=2&var-discipline=BIO.Genomics%20and%20Bioinformatics&var-Sensors=All&var-country_scope=All


AutoGOLE/SENSE Infrastructure

AutoGOLECredit: Tom Lehman



Roadmap

Roadmap

● Share NetFlow data to NetSage

● Campus network performance measurements w/ perfSONAR v5.0

● Collaborate with SC23 Network Research Exhibit 

● Circuits to PRP/NRP and StarLight

● AutoGOLE-SENSE Testbed

● RARE/FreeRtr and P4 Testbed

● Use programmable P4 devices overlaid on the AutoGOLE/SENSE to 

experiment on pre-production networks leveraging open ecosystems from 

industry / RENs



Integration of End-Site Resources and Science Workflows

Roadmap

● Automated provisioning and traffic engineering of paths across wide area 

networks and exchange points is important

● However to really add value to science applications integration of these 

services is needed with:

● End Site network, compute, and storage infrastructure

● Science workflow agents and middleware

Credit: Tom Lehman



Roadmap: Global P4 Testbed

RoadmapCredit: Marcos Schwarz and Frederic Loui



R&D Networks change and get complex very fast

RoadmapCredit: John Graham



KAUST Circuits to US
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Let's  talk!
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