Report on the 5 Day Online Faculty Development Programme

A 5 Day Online Faculty Development Program on “Machine Learning and IoT
applications in VLSI Design” was organized by Department of Electronics and Communication
Engineering, S.E.A College of Engineering and Technology, Bangalore from 10"-14" May,
2022. The timings for Morning Session was 10.30 am to 12.00 pm and afternoon Session was
2.00 to 3.30 pm. There were 150 enthusiastic participants from various Engineering colleges
across India. Participants attended the FDP through online mode (Google Meet). The function
was presided by Dr.B.Venkatanarayana, Principal, SEACET and introduction of resource
persons were given by Dr. Pradeep Kumar N.S., HOD, ECE, SEACET.
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Objective of the FDP:

The broad objective of this FDP is to introduce Machine learning concepts for implementation in
VLSI Domain. ML techniques are widely used for many applications such as Biometrics,
Medical Imaging, Signal Processing, NLP and so on. This FDP will give the basics of Machine
Learning and deep learning concepts with applications to VLSI design. It will help to upgrade
the expertise and capabilities of the faculty members and will generate a climate for research and

enthusiasm for academic excellence.

* Introduction to IOT and Machine Learning

* VLSI Design Using IOT and Machine Learning

» Machine Learning Implementation using Tensor Flow
Resource Persons of the FDP:

Resource Persons for the FDP were from various reputed institutions they briefed the

concept in detail. The details about the resource persons are given below.




First day 10.5.22

The First day 10.5.22 Forenoon session lecture was delivered by Dr.Shylashree N,
Associate Professor, R.V College of Engineering, Bengaluru in the topic ‘Evolution of
Electronics and VLSI Design’. The digital hardware design flow was explained in detail. She

briefed about timing analysis about digital circuits and the need for low power VVLSI chips.
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Overview of Digital Hardware Design Flow

* Introduction to Digital

* Introduction to Analog m m

» Difference between Digital and Analog

Link-https://www.youtube.com/watch?v=XsdGr4SUVTg .18
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VLSI Design Flow

The First day 10.5.22 Afternoon session lecture was delivered by Ms.Chinmaye
Ramamurthy, Assistant Professor, R.V College of Engineering, Bengaluru in the topic
‘Applications and Challenges in VLSI Design’. The applications of Integrated circuits in
everyday activities was explained in detail. She elaborated about challenges faced in IC design

which concentrated on power and speed of Integrated circuits.
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Second day 11.5.22

The Second day 11.5.22 Forenoon and Afternoon sessions lecture was delivered by
Dr.Girish H, Associate Professor, Cambridge Institute of Technology, Bengaluru in the topics
‘Introduction and Technologies of 10T’ and ‘Applications and Challenges of 10T’. Participants

gained a brief explanation about 10T functionalities and how it is associated with our everyday



life. How to configure Ardunio for hardware and software environment which enables 10T and

how IoT is used in sensors was explained.
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DHT11 Interfacing Code

void loop()
U Read temperature and {
send it to Serial monitor Serial print(*Temperature. *),
Sernial print(dht readTemperature()).
Senal printf” *CU"),
U Read temperature and
send It to Serial monitor \ Senal print("Humidity. *),
Serial print(dht readHumidity()),
Serial printin(* %"),

1 Do this every 3 seconds _’_'}’ delay(3000),
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Third day 12.5.22

The Third day 12.5.22 Forenoon and Afternoon sessions lecture was delivered by
Dr.Rajlakshmi Ghatkamble, Associate Professor, East Point College of Engineering and
Technology, Bengaluru in the topics ‘Broad Types of Problems in Machine Learning’ and

‘Applications , Challenges and Issues in ML’. Participants gained a brief explanation about ML



functionalities and how it is associated with our everyday life. She explained about her research

work which was very informative to the participants.
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Major Problem Types

Regression: When the need is to predict numerical values, such kinds of problems are
called regression problems. For example, house price prediction

Classification: When there is a need 1o classify the data in different classes, it is called
a classification problem. [f there are two classes, it is called a binary classification
problem. Whea it is multiple classes, it is mgtti-omial classification. For example
classify whether a person is suffering from a :LA« or otherwise, Classify whether a
stock is “buy", “sell”, or “hokd"

Clustering:  When there is a need to categorize the data points in similar groupings or
clusters, this 15 called a clustering problem

lime-series forecasting: Time series data means that data s in o series of
particular time periods or intervals. For example, a time-series forecasting problem is
about forecasting the sales demand for a product, based on a set of input data such as Pogrvsed
previous sales figures, consumer sentiment, and weather

Anomaly detection: if 4 given record can be classified as an outhier or unexpected
event/item, this can be called an anomaly detection problem. For example, credit card
fraud transactions detection 15 an snomaly detection problem




Screen Shots for Third day 12.5.22 Afternoon session

5 Day Online Faculty Development Programme
On

“Machine Learning and loT applications in VLS| Design”

Dr.Rajlakshmi Ghatkamble
Assoclate Professor,

East Point College of Engineering and Technology, Bengalury

Day 3: 12,05.2022, Afternoon Session: 2.00 pm-3.30 pm
Topic : Applications , Challenges and Issues in ML

() O Mjsintr Grathemt s prevering

Applications, Challenges and Issues in
Machine Learning

SR

|
FIN(

HNOLOGY

Present By:
Dr. Rajlakshmi Ghatkamble
Associate Professor at Dept. of ISE,

East Point College of Engineering and
Technology




Challenges in Machine Learning
(Continued)
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Fourth day 13.5.22

The Fourth day 13.5.22 Forenoon session lecture was delivered by Mrs Navaneetha
Velammal, Associate Professor, Francis Xavier Engineering College , Tirunelveli in the topic
‘Machine Learning Approaches for VLSI Hardware Implementation’. The brief explanation was
delivered how ML and Al is associated with VVLSI design. Various ML approaches with practical

examples were briefed. In addition orange tool to implement ML algorithm in VLSI was taught.
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The Fourth day 13.5.22 Afternoon session lecture was delivered Dr.A.Andrew Roobert,

Associate Professor, Francis Xavier Engineering College , Tirunelveli in the topic ‘Applications
of Al and ML in VLSI for 10T Circuits’. The brief explanation was delivered how ML and Al is
associated with VVLSI design for 10T circuits. How logic circuits is linked with neural networks
and how modern VLSI layout is designed and implemented with Al and ML is breifed with

practical examples.
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Optimization targets
¢ Satsfy timing constraints?
» * Sataly power constraints?
| ¢ 100% routable?
. * Wirelength minimized?
Placement
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Opportunities for machine learning in IC physical
implementation

« ML appications aimed at removing unnecessary design and modeling margins
through new corredation mechanisms

* ML applications that seek faster desgn convergence through predictors of
downstream flow outcomes

* ML 10 help the IC design and EDA felds escape the current “local menimum”™ of
coevolution in design methodology and design tools.

Four Stages for ML insertion in Physical Design

*  First stage of ML insertion Into IC will entall creating robots: mechanizing
and automating (via expert systems, perhaps) 24/7 replacements for
human engineers that rellably execute a given flow to completion. “Multl-
armed bandit” (MAB) sampling can achieve resource-adaptive commercial
synthesis, place and route with no human Involvement - in a "robotic”
manner that is distinct from expert systems approaches

Fifth day 14.5.22

The Fifth day 14.5.22 Forenoon session lecture was delivered Dr.A.Andrew Roobert,
Associate Professor, Francis Xavier Engineering College , Tirunelveli in the topic ‘Optimization
of complex circuits using Cadence Virtuoso ADE XL tool and Machine Learning Methods’.

Participants learned to implement ML techniques in IC designing using cadence software.
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Hybrid technique
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The Fifth day 14.5.22 Afternoon session lecture was delivered by Dr.T Ruso, Advisory
System Analyst, IBM India Private Limited, Bangalore in the topic ‘Machine Learning using

Tensorflow’. Participants learned to implement ML techniques using Tensorflow software.
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Machine Learning...

Machine learning (ML) is a field of inquiry devoted
to understanding and building methods that 'learn’,
that is, methods that leverage data to improve
performance on some set of tasks.

It is seen as a part of artificial intelligence. Machine
learning algorithms build a model based on sample
data, known as training data, in order to make
predictions or decisions without being explicitly
programmed to do so.

, Springboard

OpenCV

e =T

OO ULAn Y
8 h g satny '|
abomsme oo

The FDP was concluded at 3.30pm. The workshop ended with the vote of thanks by Dr. Pradeep
Kumar N.S., HOD, ECE, SEACET. Online submission of feedback form was collected at the
end of all sessions. The FDP was highly informative to staffs. Thus FDP provided valuable
awareness and insights on the various aspects of Machine Learning and loT applications in VVLSI

Design.



