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DISCLAIMER

Some material in this deck is publicly 
available information, used solely for 
informational purposes

In most cases, the relevant sources 
are cited 

Any missing source is inadvertent, 
and not intentional 

2022 ECC Conference / Natesan Venkateswaran / IBM 2



Evolution of Computing
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https://frc.ri.cmu.edu/~hpm/talks/revo.slides/power.aug.curve/power.aug.html
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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 of computing

https://blogs.opentext.com/future-information-rise-cognitive/2022 ECC Conference / Natesan Venkateswaran / IBM 7
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Data Driven Era
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https://twitter.com/mikequindazzi/status/945248511976763393
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https://www.morganstanley.com/ideas/data-decade/
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https://www.gregverdino.com/everything-is-exponential/
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https://financesonline.com/how-much-data-is-created-every-day/
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Trends 2022
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https://www.gartner.com/en/information-technology/insights/top-technology-trends

Security

Cloud

Data Science
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What is Data Science? 

• Smartphones, IoT, Internet, Sensors, Alexa, …  

Data is inherent in every aspect of our lives

• There is so much of it, but we cannot benefit from data until we process it 

Data is like water in ocean

• Art of extracting useful information from data predictions 

Data Science is the 

• Uses principles from Computer Science, Statistics, Math with domain-specific expertise of underlying 
application (Business, Healthcare, Bioscience, etc)

Data Science is interdisciplinary
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Pillars of 
Data 

Science

• Involves preparing /readying data for further analytics
• Processing / curation of raw data, creating structured data, extracting 

relevant features, and deploying appropriate inferencing

Data modeling

• Involves modeling and managing data at scale
• Data manipulation to gain insights into data
• Machine Learning plays a crucial role here

Data Analytics or Data Engineering

• 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 Visualization

• In data collection, models, and algorithms
• Pay cognizance to bias (intended and unintended) 

Data Ethics 
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The 
Cognitive 
Ecosystem
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Machine Learning Basics

Computer
Data

Program
Output

from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"

Traditional Programming

Computer
Data

Output
Program

from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"

Machine Learning
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Machine Learning Basics

2022 ECC Conference / Natesan Venkateswaran / IBM

Computer
Training Data

Training Output
Program

from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"

Computer
New Data

Program
Output

from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"
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Supervised Learning - Example
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from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"

Training Program
Patient 
Visits
Wait 

Times

Program

Re
gr
es
so
r

Prediction Program
ER

Staff
Regressor 

Expected 
Wait time

from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"
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Unsupervised Learning - Example

from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"

Training Program
Transaction 

History

Cl
us
ter
s

Prediction Alert
Customer?

Recent 
Transaction
Clusters

from __future__ import print_function
import options
import os
import sys
import utils

# Parse the command line
options.parse_args()

# only now can we import config, which depends upon args
# (also allparts, which depends upon config)
import config as cfg
import allparts
cfg.checkRequired()

# setup the environment
pwrspice="pwrspice"
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Data Science 101 – Recommended Topics 

• Explosive growth of data
• Examples of structured and unstructured data
• Challenges & Opportunities

Data Science Landscape

• Machine Learning fundamentals 
• Supervised vs Unsupervised learning

Data Analytics

Data Visualization

Data Ethics and Bias reduction 
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What is Cybersecurity?
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Imagine this …
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Cybersecurity - Trends
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Cost of a data breach 

https://www.ibm.com/security/data-breach2022 ECC Conference / Natesan Venkateswaran / IBM 28
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Cybersecurity 101 – Recommended Topics 

• What is it and Why is it important
• Cost of a data breach

Cybersecurity landscape 

• Fundamentals, Types of Attacks 
• CIA (Confidentiality, Integrity, Availability) Triad

Cybersecurity basics  

• Identity, Assets, Data, Apps 
• Encryption, Cryptography

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

These services include 
Software, Databases, Servers, 
and Storage

Users normally pay rent for 
these services

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

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
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Cloud Service Models – a closer look

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

• Third-party service provider makes computing resources
• Available to everyone with an internet 
• Lower cost (sometimes free), convenient, easily scalable

Public Cloud 

• Cloud infrastructure operated exclusively for a set of users (or a company)
• Highly flexible and provides greater control over resources
• Higher Cost (especially upfront)  

Private Cloud 

• Integrates both Public and Private Cloud Models 
• Tighter control over sensitive data while lower costs for less critical data
• Allows for easy movement of workloads between both cloud models 

Hybrid Cloud

Rent an 

apartm
ent

Own a single-

family home

Own a condo, but pay 

for maintenance
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Cloud 101 – Recommended Topics

• History, Introduction to Cloud Computing 

Cloud Computing Landscape

• Cloud service modes and types
• Virtualization, Hypervisors
• Security and challenges 

Fundamentals of Cloud Computing

• Building and deploying your application on the cloud

Cloud Hands-on
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IBM Resources available to academia

• https://www.ibm.com/acade
mic/home

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

• https://www.ibm.com/acade
mic/topic/security

• https://www.ibm.com/acade
mic/topic/cloud
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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


Q & A 
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