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Introduction

* Dr. Mohsen Amini Salehi
= PhD at Melbourne University 2012
= Associate Professor at UL Lafayette (2023)
= Associate Professor at University of North Texas (pre|

* Director of the HPCC Lab =Y
o 7 members: 6 PhD + 1 MS + 2 BS students &
o In total 33 students/postdoc/visitors
o > 70 peer-reviewed publications
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Research Vision

Past Decade Current Decade
Communication Everywhere ComputingEverywhere
y
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Current Decade: Computing Everywhere!

Home Cloud
Fog& 5G e
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Subscription Oriented Cloud Services:
X{compute, apps, data, ..} as a Service (XaaS)

Clients
Other

Cloud
Services

Reading Books in iPad!!
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Cloud Computing: A Paradigm Shift in IT!

< Solving grand challenge applications using modeling,
simulation and analysis

Nuclear Energy

e Combustion Sosmalksy Astrophysics
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Books on iPad?

*How the paper book goes to iPad?

HPCO
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ital Book

A Game of Thrones

morming had dawned clear and cold, with

father and his brothers to see the king’s justice done. It was the
ninth year of summer, and the seventh of Bran's life.

The man had been taken outside a small holdfast : in the
hills. Robb thought he was a wildling, his sword sworm "\ Mance
Rayder, the King-beyond-the-Wall. It ma
think of it. He remembered the hearth tf
‘The wildlings were cruel men, she said,
thieves. They consorted with giants
children in the dead of night, and dral
horns. And their women kay with the Otk
sire terrible half-human children.

But the man they found bound hand i
wall awaiting the king’s justice was old and Scrawny, NOt mueh
taller than Robb. He had lost both ears and a finger to frostbite,

and he dressed all in black, the same as a brother of the
Night's Watch, except that his furs were ragged and greasy.

‘The breath of man and horse mingled, steaming, in the cold
‘morning air as his lord father had the man cut down from the
wall and dragged before them. Robb and Jon sat tall and still on
their horses, with Bran between them on his pony, trying to
seem older than seven, trying to pretend that he'd seen all this
before. A faint wind blew through the holdfast gate. Over their
heads flapped the banner of the Starks of Winterfell: a grey

t hinted at the end of summer. They set forth at
‘Want To Read fybreak to see a man beheaded, twenty in all, and
mang them, nervous with excitement. This was the
i had been deemed old enough to go with his lord

direwolf an

Bran's father sat solemnly on his horse, long brown hair
stirring in the wind. His closely trimmed beard was shot with
‘white, making him look older than his thisty-five years. He had a
grim cast to his grey eyes this day, and he seemed not at all the
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How About Lots of Books?

*iPad is so small

=|t can’t store lots of books?
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How to Store Lots of Books?

* We need Big Computer!!
® |t can store billions of Books!!
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Internet
Server

Wireless

) Recall
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Big Computers (Servers)

Download from server

Wire/ Internet
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Cloud Computing

* Lots of Big Server together we called Cloud!!
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Cloud Datacenters
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Google Cloud Datacenters

Well-Known Cloud

amazon
web services"

mEl Microsoft
Ml Azure D

Google Cloud

20
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Let’'s Watch a Cartoon about Cloud

https://www.youtube.com/watch?
V=NOSYCyS2xZA

HPC)
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Types of Cloud

Public
Hybrid

Hybrid
Cloud

HPC)
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https://www.youtube.com/watch?v=N0SYCyS2xZA
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Types of Cloud Services

Infrastructure as a Service (laaS)

Platform as a Service (PaaS)

Software as a Service (SaaS)

HPC)

Google Drive Demo
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Shortcomings of Cloud Systems

= Latency of accessing cloud

resources o Ty 0o ¢
= Content Delivery Networks =
(CDN) - B o2

= Edge Computing | E=N

= Security concerns and lack of control over resources
= See the next chapter!
25 HPCO
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What is CDN?

= https://www.youtube.com/watch?v=bJONNLLMQ78

2 HPCO
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Edge-Fog-Cloud Continuum

Energy Hungry —»> [l
° Why Edge & Fog’) Medium Energy—» []
2 =
- LOW Iatency Energy Limited—> =
= Privac Cloud Data
rvacy E| | Conters -
= Vicinity to data 2 _EE Latency, Elasticity,
. = E B\ Computing Power,
In remote 3 Fog — Centrahty Un-
areas 3 o —_— rj trustworthy
3| | (Clouden :!: i !
]
S| |Edge ‘ @
w Smart ASCl  Smart
Gateway Laplop Dewce Phone PDA
Devices Q & Shart g;%
D Te Smart
4 O D et Safety Vett " Camera *
= |Lack of elaStICIty Sensors Worker Equipment Actuators
in Edge!
. HPCO
ab.
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Edge-to-Cloud Systems

Cloud

[ X 1 1
| Empathetic | i Motion
5.5 & |

Al i | Capture |
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Smart Glass (device) HPC:)
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Motivation: Remote O&G disasters

&G in_Texas
Formation & Hydrocarbon reservoir -
offshore Gulf

= Q&G contributed $73B to Louisiana’s
2019 GDP (~26%)

- O

* Biggest disasters in Gulf
= Deep Water Horizon — 2010
= In Louisiana, erosion rates doubled

= killed 11 workers & took 87 days
to control

* Causes:
= Safety failures
= Late Oil Spill Detection

29
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Satellite

High Latency

- Mobile Fog System

Oil Spill Incident

15



7/1/2024

Summary

= Cloud computing is a paradigm shift in computing
industry

= Many of the current internet services are cloud-based

= Cloud data centers are distributed all across the world
= Problems of Cloud: Latency and trustworthiness!
= Solution: Edge combined with cloud: Edge-Cloud!

31 HPCO
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Thank you for your time...

Mohsen.aminisalehi@unt.edu
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