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Evolution of Computing
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https://www.gregverdino.com/everything-is-exponential/
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https://frc.ri.cmu.edu/~hpm/talks/revo.slides/power.aug.curve/power.aug.html




Compute Storage
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https://whatsthebigdata.com/2017/02/24/8-new-technologies-driven-by-plummeting-costs-of-computing-storage-and-networking/
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The three eras or computing

Tabulating Era Programming Era Cognitive Era
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https://blogs.opentext.com/future-information-rise-cognitive/

Data Driven Era
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The Journey to Intelligence

The development of artificial intelligence: Rapid transition thanks to Mobile, Cloud and Big Data

Artificial Intelligence

Big Data

Mainframe Client server Internet Mobile-Cloud
computing
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Mobile Internet

Desktop Internet

Minicomputer

Mainframe

https://www.morganstanley.com/ideas/data-decade/
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1 Zettabyte (ZB) = 1 Trillion Gigabytes (GB)

We face an overwhelming amount of data in every industry 44 Zettabytes

B

Ga
>2.5PB 292 exabytes "
- Sensors
of customer data of mobile traffic by & Devices
stored by Walmart 2019, up from 30
every hour. exabytes in 2014.
Images/
Multimedia
1 TB Today
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by a cancer patient
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https://financesonline.com/how-much-data-is-created-every-day/
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Important Statistics About FinancesOnline
How Much Data Is Created Every Day REVIEWS FOR BUSINESS

How much data is generated every minute?

41,666,667 1,388,889 404,444

messages shared video / voice calls made hours of video streamed
by WhatsApp users by people worldwide by Netflix users

347,222 150,000 147,000

stories posted by Instagram users messages shared by Facebook users photos shared by Facebook users

Estimated Data Consumption from 2021 to 2024

74

2021

Data Growthin 2021

2 TRILLION 1.134 TRILLION MB 3,026,626

searches on Google by the end of 2021 volume of data created every day emails sent every second, 67% of which are spam

278,108 rernevres 230,000 82%

global IP data per month by the end of 2021 new malware versions created every day share of video in total global internet
traffic at the end of 2021
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Trends 2022
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Data Science

https://www.gartner.com/en/information-technology/insights/top-technology-trends
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Top Strategic Technology

Trends for 2022
-]
@ Total
Experience
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(\3 Cloud-Native | /\ . . i
‘ Al Engineering @ Generative Al
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Privacy-
Enhancing
Computation

© 2021 Gartner. Inc. and/or its affiliates. All rights reserved. 1397600 Ga rtne';
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What is Data Science?

Data is inherent in every aspect of our lives

Data Is like water In ocean

Data Science is the

Data Science is interdisciplinary
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Data modeling

- Involves preparing /readying data for further analytics
- Processing / curation of raw data, creating structured data, extracting
relevant features, and deploying appropriate inferencing

P | I_ I_a rS Of Data Analytics or Data Engineering

D a-t a - Involves modeling and managing data at scale

- Data manipulation to gain insights into data
Sclence

- Machine Learning plays a crucial role here

Data Visualization

- Refers to rendering the outcome of analytics
» Focused on effective communication of results

- This is a very important aspect of data science, and there are several tools
out there to help (Matplotlib, Pyplot, ggPlot2 in R)

Data Ethics

- In data collection, models, and algorithms
- Pay cognizance to bias (intended and unintended)
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The
Cognitive
Ecosystem
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Cognitive / Al
Human Intelligence Exhibited by Machines

Machine Learning

“Trained” using large amounts of data &
ability to learn how to perform the task

Support Vector Machine Logistic Regression

Random Forest . Bayesian

Neural Network

Deep Learning
Many-layer neural networks

18



Machine Learning Basics

BEE
Computer SERSTEN
Traditional Programming Program ,
BEE
Program

Machine Learning

Computer

Output
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Machine Learning Basics

Training Data
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Supervised Learning - Example
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Unsupervised Learning - Example
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Data Science 101 — Recommended Topics

Data Science Landscape

Data Analytics

Data Visualization

Data Ethics and Bias reduction
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What i1s Cybersecurity?

Cybersecurity is protecting yourself from someone stealing your digital information/personal data
or from someone pretending to act as you online

Key Terms

o Password — A combination of letters and numbers that is kept secret and used to gain access to a
computer, website, etc.

o Phishing — A scam email/website that tricks you into revealing personal information such as username,
password, location, etc.

o Spam — Unwanted ‘junk’ mail that can be used to trick you into revealing information or clicking a harmful
link

o Virus —Harmful “software” that attaches to other programs to hurt or destroy a computer’s ability to
function normally

o Hacker — An unauthorized user trying to disrupt or damage a computer or network of computers

*Content was created by the IBM GBS North America Transformation Office
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Imagine this ...

& ‘

B ) =)

Sound annoying or scary? You can prevent it!

J *Content was created by the IBM GBS North America Transformation Office
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Cybersecurity - Trends

Key Cybersecurity Trends .
YOU ShOUId Know REVIEWS FOR BUSINESS

Most common cyber attacks experienced by companies
37%

10%

— C o

phishing network inadvertent stolen/lost device system
intrusion disclosure records misconfiguration

Top global fraud types

phishing 41% ‘ brand abuse
rogue mobile apps 28% v trojan horse

Volume of cybersecurity incidents by sector

financial services

et I
manufacturing _ 13%

retail _ 9%

professional services I 1%
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Cost of a data breach
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https://www.ibm.com/security/data-breach
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https://www.ibm.com/security/data-breach

Cybersecurity 101 — Recommended Topics

Cybersecurity landscape

Cybersecurity basics

Protection

Laws, Governance, Compliance
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What is Cloud Computing?

Cloud computing transforms
IT infrastructure into a utility

by delivering computing services over
the internet
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These services include

Software, Databases, Servers,
and Storage

e

am

Users normally pay rent for
these services

e
g
Compared to “build your own
infrastructure model” cloud

computing provides

Easier set-up and availability of
software / support

Lower costs compared to dedicated
infrastructure

Flexibility to scale-up or scale-down
based on need
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Cloud Growth Forecast

Figure 1: Sizing Cloud Shift, Worldwide, 2019 - 2025
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Source: Gartner, February 2022

https://www.gartner.com/en/newsroom/press-releases/2022-02-09-gartner-says-more-than-half-of-enterprise-it-spending
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Cloud Service Models

Your own Leased
Car — Car

On-premises = ——‘

laas

solution

Source: rubygarage.org C,}D F[mancesOnh[ne
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Cloud Service Models — a closer look

Cloud-hosted hardware
(servers, storage,
networking)

Customers use the
hardware via internet
and pay using
subscription or pay-as-
you-go basis

Example: AWS, Google
Cloud, Microsoft Azure,
IBM Cloud
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Cloud-hosted platform
that includes both
hardware and software

User develops, deploy,
and maintains software
applications

Example: AWS Elastic
Beanstalk, Google App
Engine, Red Hat
OpenShift on IBM
Cloud

Cloud-hosted, ready-
to-use application
software

Vendor manages all
maintenance and patch
upgrades

Example: Gmail,
Dropbox, Box, Slack,
Trello

https://www.ibm.com/cloud/learn/iaas-paas-saas

Cloud Computing Services: Who Manages What?

Applications
Data
Runtime
Middleware
0s
Virtualization
Servers
Storage
Networking

IaaS

Paa$S

You manage

Provider manages



https://www.ibm.com/cloud/learn/iaas-paas-saas

Cloud Deployment Models

Public Cloud

Private Cloud

Hybrid Cloud
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Cloud 101 — Recommended Topics

l Cloud Computing Landscape -
Fundamentals of Cloud Computing

l Cloud Hands-on -
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IBM Resources available to academia

* htt DS //WWW l b M.CO m/acad e = IBM Academic Initiative Topics Vv Usage terms v Additional Resources FAQ

mic/home v

IBM Academic Initiative

»

« https://www.ibm.com/acade
mic/topic/data-science

(W

) Harness the power of IBM. Get easy no-charge access to the tools ‘\@ “

. hJ[J[DS.//VVWVV. iIbm.co m/acade il you need to develop the next great thing. Enjoy.powerful technical =
mic/topic/secu I’it\/ and strategic resources from IBM. Jump right in with accessto
powerful services and the most prominent open-source computer

technologies, or take advantage of hands-on resources that will
teach you about data science, artificial intelligence, secufity and
more.

« https://www.ibm.com/acade
m | C/‘to D|C/CI.O U d Already registered? Log in
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https://www.ibm.com/academic/topic/data-science
https://www.ibm.com/academic/topic/data-science
https://www.ibm.com/academic/topic/security
https://www.ibm.com/academic/topic/cloud
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