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Overview

O Digital Technologies and Breakthroughs

o0 CUHK Library Digital Services

O Implications and Digital Security
O Cloud Computing with Virtual Machine

O Al Generation



Digital Technologies

Represent data using discrete numbers and
digits that can be recorded, stored and
processed as well as reproduced exactly

Digital data, bits and bytes, can be captured,
processed, stored and presented using
electronic and optical means

Creative models, novel strategies and innovative
devices made it happen



* Semiconductors
enable powerful
computing

’ Breakthrough in IT
. Storage

* Data storage
evolved from
physical drives to
cloud storage

Networking

* Networking
advancements
connect devices
globally



Chips: Moore’s Law

O “Transistor density on integrated circuits doubles about
every two years.”
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Moore’s Law: The number of transistors on microchips doubles every two years [SHaWeUE

Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years. in Data
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.

Transistor count

S0,000,000,000 GC2IRU €@ AMD Epyc Rome
72-core Xeon Phj Centriq 2400 © ©AWS Graviton2
—— SEARC rI\IM € 32-core AMD Epyc
I z torage Controller /\pplc A12X Bionic
10,000,000,000 18-core Xeon Haswell- [5 HlSM(on Kirin 990 5G
Yhok.Ona fain SoC o 8 /\pple A13 (iPhone 11 Pro)
5,000,000,000 bt roreXeon Phi ., QAMD Ryzen 7 3700X
12-core I’OWERS “Hisilicon Kirin 710
8-core Xeon Nehalem-EXag 10-core Core i7 Broadwell-E
Six-core Xeon 7400 Qualcomm Snapdragon 835
Dual-core ltanium 24y < © oDm! core + GPU Iris Core i7 Broadwell-U
Quad-core + GPU GT2 Core i7 Skylake K
1,000,000,000 Pentium D Presler g ® ’ Quad core + GPU Coare i7 Haswell

OWERS
Itanium 2 with /\pp!e A7 (dual-core ARM64 "mobile SoC")
500,000,000 IME cache \ °A§?)°'Kﬁé>7 ol gore 2M L3
ai
Itanium 2 Madison 6M €p g ‘Core 2 Duo Woltdale

Pentium D Smithfields Eore 2 Duo Conroe
Itanium 2 MCKmlevo € Core 2 Duo Wolfdale 3M

100.000.000 Pentium 4 Prescott-2M 0 v\QCom 2 Duo Allendale

Pentium 4 Cedar Mill
: i AMD K8° Pentium 4 Prescott
50 OOO OOO Pentium 4 Northwood,

Barton
Y ’ Pentium 4 Willamette ¢ @ S QAtom
; : : Pentium [l Tualatin
Pentium Il Mobile Dixon © ARM Cortex A9
AMD K7 Q@ Pentium IIl Coppermine i

AMD K6-1ll
. PTG Qo RnBI Y
S,OO0,000 Pentium Pro° P»?nﬂ%%’ﬂ”
Penﬁumo AMD K5
SA110
1,000,000 intel 8045%  ka000
500,000 et e =
Intel 80386 Intel o @ ARM 3
Motorola 68()2()060 1%08
100,000 o MoftTiton
’ Molokoia Intel 80286 AR
50,000 . 4 @ Intel 80186 7TOM|
Intel 808¢€p €y Intel 8088 o QARM 2 A;XA 6
k. °/\RMl
Motorole 65C :
10,000 1ys 1000 Ziogzag 6835 WC(S oo it
5,000 RCA 1802 8lntel 8085 202
Intel 8005, Intel 8080
Nictarola OS Technology
Intel 40004 é S
1,000
O ALIP L S SR g . L S L L L SR S G s L S Y L
S a0l @ 0T g o o R KV T Y A ) g R R 2

Data source: Wikipedia (wikipedia.org/wiki/Transistor_count) Yearin WhICh the mlcrOChlp was first introduced
OurWorldinData.org — Research and data to make progress against the world's largest problems. Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.



Storage: Price of Storage Devices
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smaller; BIGGER; Cheaper



Network: Wired Communications

N

O Coaxial / Twisted-Pair Cable O Fibre optics for communication

O Invented by Prof Charles K.

Kao and George A. Hockham
in 1965



https://en.wikipedia.org/wiki/Charles_K._Kao
https://en.wikipedia.org/wiki/Charles_K._Kao

Networlk: Wireless Communications

O Microwave Link (e.g. Satellite)
o GSM, 4G, 5G and WiFi
O Bluetooth and Near-Field Communication (NFC)

o E.g. Octopus, PayWave, Apple Pay etc.



Tech. Resources in CUHK

After entering your password, use
Duo Push Response or One-time Passcode

Office 365 Suite Duo Two Factor (2FA) Authentication

Easy &) Access \{)— WiFi ig&

The Chinese Univensity of Hong Kong; Library “-Camp us W,'F/.

Off-Campus User Authentication

The off-campus access 1o e-resources subscribed by the Chinese
University of Hong Kong Library fs restricted to curent CUMK
students, faculty or staff,

Security reminder
Please remember to close all your browsers before leaving your

computer,

Please click to login :

Fa T ANaYAINE

E-resources at Library Wi-Fi Access Capability



Questions to Ask

-

HOW RELIABLE
ARE THESE
TECHNOLOGIES?

WHAT ARE
THE IMPACTS?

o

[e]

WHAT ARE
THE COSTS?

WHAT ARE
THE RISKS?



Contemporary Developments ABC

O Artificial Intelligence (Machine Learning)

o Deep learning enables a lot of computer applications
that previously can only be achieved by human

O Big Data (Data Science)

e Data mining and applications

O Cloud Computing (Virtual Machine)

e Infrastructure, Platform, Software as a Service



Artificial Intelligence

O An evolved form of digital technology
O Generative Al

o Al-assisted comprehension, classification, composition

and creation

o Multi-model: text, image, video, sound, etc.



Big Data with loT and AloT

O Internet of Things (loT)

o Connecting everything to the Internet

e Collect lots of data = K a BE
. m‘ﬁ \ - " Q___ ’L
o Control things remotely B 2INTERNETof =
» Continuous monitoring EDaTHINGS%&
o Collaborative gadgets R Q N o
LAt g om

O Think of Smart Lamppost, Face Boarding, HKeToll,
AirTag™, etc.



Cloud Computing

O Daily services: cloud-based storage/drive, photo album,
notes-taking, calendar, etc.

O Major take-away: CUHK subscribes to Microsoft Azure
Labs Service

e Provides a Virtual Machine (VM) for each of us!

O How does it work? Does it concern me?



Class Activity — Pre-Lab

O You can enjoy using a Microsoft VM licensed by CUHK

O Check your CWEM (@link) email box for an invitation,
possibly check also junk/ spam folder

O Read the agreement and CLICK the registration link
O Login using your SID@link.cuhk.edu.hk account and CUHK

OnePass

O In the future: Start/ Stop/ Reset your VM through

https://labs.azure.com/virtualmachines



https://labs.azure.com/virtualmachines

Setup/ Reset VM Password

ENGG1003 =

5.3 /15 hour(s) used

Click Reset
Password (D

@D running = ‘D‘.

O VM Username is default to be dict
O VM Password is SET BY YOU NOW
o Shall be DIFFERENT from your OnePass

e It takes a moment to be effective...

@ Set your VM password when you use VM for
the first time

Set password

Enter a new password to be used when logging in. Setting
the password may take several minutes.




Virtual Machine on Cloud

O Virtually/ logically, it is a PC, but without physical access

O It has logical hardware components, e.g.,
e 8-core Xeon CPU
» 16GB RAM
o Disk storage
o Networking capability
o Even GPU in some setups

O Pre-installed with an operating system (OS) and some
application software

O It is provided on demand — user Start and Stop
O It can be used through Remote Desktop



Virtual Machine Software

O Operating System such as Windows is bundled

e Possible to provision another OS such as Linux

O Pre-installed software such as
® Microsoft Office — you shall login O365
e Python IDLE and RStudio
» Anaconda
e Jupyter Notebook

e Orange Data Mining



Al Generation

O We are somehow in an "Al Generation"

O Al provides solutions and outputs from pre-trained models
(e.g. ChatGPT and many other large language models)

O How those models were built, and how to make use of such
models?

20



How People Use Al

Make a guess: Which one is a fake photo of Trump?

21


https://twitter.com/EliotHiggins/status/1636401172742385671/photo/1
https://www.bbc.com/news/world-us-canada-65069316

Core ldea of This Course

O we collect, record, process, interpret digital data

O we learn to make correct and efficient use of digital tech.

22
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