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Introduction

Background




A Brief History of Cloud Computing

First large datacenters: ENIAC, ORDVAC, ILLIAC
Many used vacuum tubes and mechanical relays

Sypercomputers
Server Farms (e.g., Oceano)
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=RAN P2P Systems (90s-00s)

THE SUPERCOMPUTER COMPANY .~ 'Many Millions of users
*Many GB per day

FOXY

Sharing all the world...

Honeywell
1970

www.hkapa.edu



Trends and changes

* Technology
« Bandwidth: 1985 mostly 56Kbps links nationwide
« Disk capacity: 1TB, 2TB, SSD

» Users

« Facebook [GigaOm, 2012]
« 350M in 2009 -> 608M in 2010 -> 1Billion in 2012

« Microsoft [NYTimes, 2008]
* 150K machines
» Growth rate of 10K per month
« 80K total running Bing
* In 2013, Microsoft Cosmos had 110K machines (4 sites)
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WEB1~2~3

The Internet continues to evolve

Web1 Web2 Web3

Bl 2%

+  Slatic Websites + Cloud = Cryptocurrency/Blockchain

«  Pertals «  Broadband = AIML-3s-3-Eervice

= [Directories = Social Metworking =  Bioehgineenng

«  Email{Chat +  Mobile »  Sensors/Wearables/ [T

+  Physical Goods Marketplaces ANML = ARMNE

*  Low Bandwadth *+ Saas »  Space Manufacturing/Travel
= Limited Hardware = 3ig Economy «  Self Sovereign ldentity (5S1)

Yahoo, ACL, Pets.com MySpace, Facebook, Twitter Bitcoin, Ethereum

Decentralized property rights:

Webk3 gives people the ab f n their

dws
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Yamato Group: TA-Q-BIN Service

Service
Coverage in Japan

No. of
Sales Drivers

Annual Operations
Delivery Volume

179

i N
billion pcs ‘
Y 4 Time-zone
B @

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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N

* Approx. Information as of /
for the Year Ended 31 March 2021
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Server-Client Architecture

Backup Database

(U

Internet (e ee0

\ Serve

CDN Load Balancer

<

Main Database

Advanced Client
Server Architecture

enjoyalgorithms.com
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Definitions

» Definition from NIST (National Institute of Standards and
Technology)

« Cloud computing is a model for enabling convenient, on-demand
network access to a shared pool of configurable computing resources
(e.g., networks, servers, storage, applications, and services) that can
be rapidly provisioned and released with minimal management effort or
service provider interaction.

NST

National Institute of Standards and Technology

Technology Administration, U.S. Department of Commerce 11
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Definitions

e Definition from WIKI

* Cloud computing is Internet-based computing, whereby
shared resources, software, and information are provided
to computers and other devices on demand, like the
electricity grid.

» Cloud computing is a style of computing in which
dynamically scalable and often virtualized resources are
provided as a service over the Internet.

e
%Zf/% 12

W IKIPEDIA www.hkapa.edu
The Free Encyclopedia
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A Sample Cloud Topology

|

Servers

Application

Desktops
Monitoring |14 Collaboration - '8
Conten Communication Finance
Platform
= 0 O g
Object Identity Runtime QueLe Database
R Storage Infrasturcture

=
Block Storage

Cloud computing Tablets
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Perspective from user :

 End Users do not care about how the works are
done
* Instead, they only concern about what they can get
« Company do not care about what the provider
actually did

* Instead, they only concern about their quality of
service

« Company do not want to own the physical
infrastructure

* Instead, they only want to pay as many as they used

15
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Get inside the Cloud




Type of Cloud

Public cloud shared
HYBRID CLOUD by multiple companies

= [Combination of both public and
private cloud

n -

Tt Company B Company E
1l
- 1l

Private cloud —

Company A's Public Cloud

Company A private cloud

Company C Company D
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APl (Application Programming
Interface)

What dose user really care ?
» They only care about their “Service”

Service is
« what you connect together using Web Services.
 the endpoint of a connection.
* https://hkapa.instructure.com/api/v1/courses/11845/pages

A service should be self-contained
A service should not depend on the context or state of other services.

Web service providers offer APls that enable developers to exploit
functionality over the Internet, rather than delivering full-blown
applications
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https://hkapa.instructure.com/api/v1/courses/11845/pages

Type of Cloud Services

* Infrastructure as a Service (laaS)
 Platform as a Service (PaaS)
» Software as a Service (SaaS)

19
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Type of Services

Infrastructure as a Platform as a Service Software as a Service
Service (laaS) (EER)) (SaaS)

TIT
- yd Red Hat

" Elastic MapReduce g\
o9 e

u-"'
if
'S

Windows Azure
) v
(GO« 13[6 AL

App Enging

<3 Dropbox

(Atlassian, 2022) 21
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DOUBLE FACEPALM

When the Fail is so strong. one Facepalm is not enough.
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Advantages of cloud computing

It reduces the huge capital costs of
Cost buying hardware and software.

Backup and recovery of data are less expeny
and very fast for business continuity.

Resources can be accessed in minutes

Reliability Speed typically within a few clicks.

no need to apply patching Increase or decrease the requirement of resources

no need to maintain hardware and software according to the business requirements.

focus on achieving business goal

Productivity

Vendors offer policies/technologies/controls that
strengthen our data security.

Security

23
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How about entertainment industry?

Content Provide the computing power needed
i - Si-=-\11e)il ~1110) | for rendering high-quality video and
oyl e o oty o need/e:I7 production ecial effects, time and cost down

for virtual and augmented reality applications,
enabling immersive experiences for audiences.

Virtual and
augmented
reality

Sl Used to store and distribute digital

dlsmbl“!tlon ontent like Netflix, Amazon Prime
and delivery

Cloud-based analytics tools can provide insights
into audience behaviour and preferences
helping entertainment companies to
their content offerings and marketing

Cloud-based collaboration tools enable teams
improve working on a project to share files and collaborate in
' real-time, regardless of their location.

Audience
engagement
and analytics
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Resilience

resilience:

“an ability to recover from or adjust
easily to misfortune or change.”

—Merriam-Webster Dictionary

www.hkapa.edu




Disaster Recovery

Cloud Disaster Recovery (Cloud DR)

CUSTOMER
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Real case




" av;fsj_gghf;jml Sm— _Sel_fie_ Station
Secret of Selfie Station s

AWS services used:

=

Amazon Rekognition
detects faces in image and detect emotion

Selfie Station Amazon Managed Grafana

visualizes the analysis in real time
Get your free selfie photo a

t AWS Summit in your
best post with our 3D host! 4

Amazon Athena  Amazon Polly

analyzes output data from Rekognition converts text in speech
with SQL interactively (Cantonesel)

Benefits

- Imkage sentiment analysis
& Amazon Rekognition to analyze the emoti
media IMages related tq a brand, ang make Tnig::::f:e:l k!

Voiceover

Use Amazon
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aWS SUMMIT
HONG KONG

Building with Generative Al on AWS

Use a magic prompt to generate a new picture
from your existing photo on the phone

Splitting stable-diffusion-webul Into 3 modules:

1, UI hosting on ECS )
2, Stable Diffusion Inference hosting on SageMaker Endpaint
3, Stable Diffusion training an SageMaker Training Job

 Ecs Ouster

[ECS Host
5 n Elastic
Appication Load  Amaron T =+
Containes Senice
Bscoar (ECS) ECS Host "?"

et
‘aing
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Generative Al

AwWSTemplateFormatVersion: '2010-89-09°'
Description: A CloudFormation template to deploy the Stable Diffusion Web UL b

Resources:

EC2Key:
Type: AWS::EC2::KeyPair
Properties:

KeyName: sd-webui-key

PublicKeyMaterial: ssh-rsa AAAAB3NzaClycZEAAAADAQABAAABAQDGBpILKHwWIS. ..
SecurityGroup:
Type: AWS::EC2::SecurityGroup
Properties:
GroupName: sd-webui-sg
GroupDescription: Security group for StableDiffusion WebUI EC2 instance
SecurityGroupIngress:
- IpProtocol: tcp
FromPort: 22
ToPort: 22
CidrIp: 90.0.0.0/@
- IpProtocol: tcp
FromPort: g

ToPort:
CidrIp: 0.0.0.0/0
EC2Instance:
Type: AWS::EC2::Instance
Properties:

InstanceType: g4dn.xlarge
Imageld: ami-0@9676@al3eddflbb
BlockDeviceMappings:
- DeviceName: /dev/sdal
Ebs:
VolumeSize: 50
VolumeType: gp3

"Tags" : [
{"Key" : "Name", "Value" : "sd-webui},
1
KeyName: !Ref EC2Key

SecurityGroups:
- Ref: SecurityGroup

‘Fn

i :Base64’:

#!/bin/bash

sudo
sudo
sudo

curl
sudo
sudo

sudo
sudo
echo

echo

echo

sudo

apt-get update
apt-get upgrade -y
apt install wget git python3 python3-venv build-essential net

-5 https://packagecloud.io/install/repositories/github/git-17s
apt-get install git-1fs
—-u ubuntu git lfs install ——skip-smudge

—u ubuntu git clone https://github.com/pyenv/pyenv.qit /home/u
chown =R ubuntu:ubuntu /home/ubuntu/.pyenv
-e 'if shept -g legin_shell; then' \
‘\n export PYENV_ROOT='"$HOME/.pyenv"' Y\
'\n export PATH="S$PYENV_ROOT/bin:$PATH"' \
‘\n eval "$(pyenv init ——path)"' \
‘\nfi' >> /home/ubuntu/.bashrc
—-e 'if [ -z "$BASH_VERSION" ]; then'\
‘\n export PYENV_ROOT="$HOME/.pyenv"'\
'\n export PATH="$PYENV_ROOT/bin:$PATH" "\
‘\n eval "$(pyenv init --path)"'\
‘\nfi' >> /home/ubuntu/.profile
'if command -v pyenv >/dev/null; then eval "$(pyenv init -)";

apt-get install -y make build-essential libssl-dev zliblg-dev

libbz2-dev libreadline-dev libsqlite3-dev wget curl llvm libncu
xz-utils tk-dev libxml2-dev libxmlsecl-dev libffi-dev liblzma-d

cd /home/ubuntu
git clone https://github.com/AUTOMATIC1111/stable-diffusion-webui.g

git clone https://huggingface.co/AnonPerson/ChilloutMix

mv ChilloutMix/ChilloutMix-ni-fpl6.safetensors stable-diffusion-web
mkdir stable-diffusion-webui/models/Lora

mv ChilloutMix/#*.safetensors stable-diffusion-webui/models/Lora

rm =Rf ChilloutMix

sudo

EIP:

chown -R ubuntu:ubuntu stable-diffusion-webui/

Type: AWS::EC2::EIP

EIPAssociation:

Type: AWS::EC2::EIPAssociation

Properties:
AllocationId: !GetAtt EIP.AllocationId kapa.edu
Instanceld: !Ref EC2Instance



Blockchain

Application

Code

Data Sources

Blockchain Client

Smart

Contracts

o

On-chain Data
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Blockchain

WEB3

Blockchain Concepts — Smart Contracts

A "smart contract” is simply a program that runs at an address on the
Ethereum blockchain. By design smart contracts are immutable on the
Ethereum blockchain.

Language
- Solidity
- Vyper
- Yul

Standard
- ERC-20: for fungible tokens
- ERC-721: for non fungible tokens
- ERC-1155: contain both fungible
and non-fungible assets 35
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JWS

=l AWS Cloud
Loan Origination System Data Analytics

S3 ETL
Bucket Jobs on
EKS

«Oe+0

@ o @ ElastiCache
»0

WeLend eKYC / AML /| Credit Decision / Al Microservices Redshift
Welend
Customer Website

Sagemaker

oo :
oo Alternative

oo Data
Al Microservices
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Lalamove

ST
|

EWS HEFLalamove i F#H
— R

yLALA.iu':ﬂ'Lf‘E
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LaLaMove
« Launches operations in a new city in just a few days

« Standardizes management of 100 containerized
microservices
« Database: self host-> Amazon RDS
* Log: self ElasticSearch -> Amazon Opensearch

* Maintains 99.95% uptime

» Autoscales for spikes in user traffic up to 400%

40
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HHEEREE HKPI

* Leading orchestra in Asia

* Presenting > 150 concerts over 44-Week
season

l’e —l—

HKPhl

41
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BB EXEE HKPhIl

Club Bravo
* Digitalization and relaunch in 03/2023

« Scan/reward/point accumulation

WELCOME TO

THE UPGRADED

CLUE BRAVO WITH
HEW REWARD SCHEME

42
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Live Streaming
AWS Cloud

Q
=uRl e

AWS Elemental
live channel source MediaLive

live video processing

—B> > ® | ®

Amazon CloudFront @
content delivery network

Amazon S3
file storage bucket

L=

multiple OTT devices

ol

Amazon S3
Amazon CloudFront
logs bucket




Live Streaming

Transcriptions are packaged and delivered as IMSC1-compatible TTML

Audio from the incoming live feed is sent to wrapped in MPEG-4 Part 30 (ISO/IEC 14496-30) fragments for DASH
Cognitive Services Speech-to-Text APIs and HLS/CMAF protocols, or as chunked WebVTT for HLS/TS protocols
for transcription : AR Customers

@ ive
r Transl:cription j (2&)) Streaming Endpoint ‘)

\‘ ‘.’ SCTE_35
L1 me agcyes - I DVR v/ AES v Fairplay

| & VOD v WideVine v PlayReady ﬂ |[__'l[>

Archive
CJ «——Token ——— K e

i g Preview-monitoring | i
' License/Key — @ G
Client SDK

:l@\ Multi-bitrate () { Jynamic PaCk.agmg . ———MPEG-DASH —» %
Q’ \__ RTMP(s)/f-MP4 ﬂ LiveEvent [ Dynamic Encryption E;“
\ — A4 Dynamic Filtering HLS 2 .

—>
v

Dynamic Packaging

Azure Storage : License/Key
L » . & Dynamlc Encryption DEIiVEry Server
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Media Streaming

m AWS Cloud

oooo < O >
® = SPPRREN 1|~ &) Q o5
oooo N
multiple OTT sevices
Pre-recorded Videa Amazen 53 AWS Elemental AWS Elemental Amazon CloudFront

MedialLive MadiaStore

. Soclal channum '

e pus | % |
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Summary

* Purpose — growth of user, technology
* Type of cloud, service

* Advantage of using cloud

* Live scenario

48
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~Thanks~
Q&A
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