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V C’s Desk

A magazine mirrors the essence of an institution - its vision, 
activities, academic prowess, and achievements. The Department 
of Computer Science here at CHRIST (Deemed to be University)
has time and again recognised, appreciated, applauded and fostered 
the literary skills of students through teaching, training, and 
exposure to allow them to adapt to the ever-changing world scene.

Considering that we work in a continually shifting national and 
global environment our students have been trained and molded to 
have the right type of approach and awareness to perceive things. 
This prepares them to work in challenging situations and to be 
innovative in the face of disruption. In fact, our students have been 
taught to assess their jobs and responsibilities and take initiative to 
develop their own approach and devise strategies to solve 
problems.

Infobahn is one such initiative taken by the post-graduate students 
of the department to showcase their various talents and vast 
knowledge in their respective domains. Ever since its inception 25
years ago, Infobahn has upheld its essence and has continued to 
present pioneering and intriguing technological trends to its 
readers. This year, as we celebrate the joy of 25 years of Gateways, I 
look back with pride and happiness to all the years that have own 
by with the speed of lightning, right from the euphoria at the 
beginning to the excitement of the current year.

I applaud the entire Infobahn team and all the students, faculty 
members and alumni who have contributed to the success of the 
26th edition of Infobahn 2021.
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HOD ’s Desk

Gateways has spanned a glorious 25 years, progressing with one 
vision and a shared mission through steadfast beliefs, tireless efforts, 
and daily improvements. It's enlightening, rewarding, and gratifying 
to reect on this journey. We recall the pioneer pillars of strength's 
indomitable spirit, the crucial role played by our former faculty 
members, the blessings and support of many benefactors, and, most 
importantly, the zeal of enthusiastic Christites, whom we look up to 
with great pride and expectations as our true ambassadors. 

We express our heartfelt gratitude to everyone who contributed to 
this effort, especially our reverend fathers, who shared their priceless 
memories and valuable thoughts, as well as all of our well-wishers 
contributing their part through messages, expressions, and 
reections. Those contributions have proven to be extremely vital in 
presenting an intense and honest portrait of the collective memory, 
impediments, and accomplishments. 

This year we celebrate the jubilance of Gateways with the theme 
“TechVistara” - ‘Tech’ derived from the English word Technology 
and ‘Vistara’ derived from the Sanskrit word Vistaraha translating to 
“limitless”. We have worked hard to converge the sole focus of 
Infobahn - the annual IT magazine released in every gateway as the 
inclusion of our students' intellectual and artistic talents. It applauds 
the excellence of students and faculty while also posing intriguing 
questions for future generations of students. The students and 
faculty's creativity, innovation, and unwavering pursuit are 
brilliantly displayed.

I laud the Editorial Team for always remaining submissive to the 
hard work and toil of bringing out the magazine on time, which is no 
small feat given the time and effort that has gone into it. We thank 
God for his abundant blessings on our good fortune to be a part of this 
comprehensive magazine and wish Gateways success in its true 
essence.
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Editor’s Desk

Ever since the onset of the pandemic, the world as we have 
known it to function has changed in ways unimaginable. We 
have had to say goodbye to primitive modes of interaction, 
business, education, and all other experiences that have 
dened our very existence.  Despite the current 
circumstances, CHRIST (Deemed to be University) has not 
failed to provide us with holistic education through the 
development of various skills and aims to grow high along 
with the students and enlighten their path through 
knowledge and wisdom. 

The Infobahn Magazine, Volume 26 is an esteemed bi-
annual magazine released by the Department of Computer 
Science during the national level IT fest, Gateways. Here, 
the major advancements and future trends in the IT eld are 
highlighted, while bringing to the fore, the creative 
excellence of the students of the department. 

Keeping in mind the theme for Gateways 2021 , 
‘TechVistara’, we strive to connect through technology, 
using it to our advantage during a situation like this, and at 
the same time harbouring true competitive spirit among all 
the participants through a variety of technical and non-
technical events.

The Infobahn team as a whole, has put in a great deal of effort 
in curating this edition of the magazine that celebrates 
technology in all its glory. Lastly, we express our heartfelt 
gratitude to everyone who contributed to Infobahn 2021.
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A peak into the brain of the Head of Computer Science Department

Gateways over the years

Can you please describe ‘GATEWAYS’ for the audience and tell us a little 
about your passion/motivation behind hosting the first ever inter-collegiate 
national level fest almost 25 years ago?

“Gateways is a concept of the former vice-chancellor, Fr. Thomas C Mathew. We 
were in Kerala for a training program and were together for almost one month’s 
time. It was during that time that we conceptualised this idea of a technical fest. 
Father asked me, “Why don’t you start an intercollegiate technical fest for the 
students in your department?” It was with just a month’s notice that he had 
suggested this. As always, I said, “Oh it may be very difficult”, but he said, “You 
can do it.” I remember in the month of September when he suggested this, I called 
my students first of all, it was a close-knit team of students to whom I introduced this 
idea and they were very enthusiastic and happy about conducting such a program. 
So, we made a group and then I explained to them what the real concept of this 
inter-collegiate technical fest was. We as Computer Science students and teachers 
may not be managing many things as well as counterparts in the management 
route, they learn everything in the theoretical format but I tell the students that we 
are the people who actually implement all these concepts. With that background 
and motivation from Fr. Thomas we started developing this type of an 
intercollegiate program in Christ College (former name) and the Computer 
Science department was the first to start with such a kind of program in the entire 
country. Today, 25 years later, I am extremely happy that it (Gateways) has not only 
sustained itself, but has progressed and reached such a pinnacle of glory and many 
other institutions have emulated all that we started 25 years ago. The very purpose 
is to empower the student community and face situations in real-time whether it be 
time management, crisis management, innovation, creativity, you name anything 
whatever the management gurus speak of, everything is embedded in our 
intercollegiate fests. That was the motivation for why we started off with Gateways 
25 years ago.”

What was your vision for Gateways and Infobahn and how has the past 25 
years compared to it?

“When we started off Gateways, we had some other activities also along with it. To 
promote the literary skills of the students, mainly the science students, then for the 
post graduate students we started a bi-monthly newsletter (former name of 
Infobahn) and we started off with its first edition along with Gateways. We had a 
number of articles coming in from both the student and teachers’ community and 
the layout wasn’t the same as today’s, it was initially only a print-out. But along 
with Gateways, we held an alumni meet. For the first few years, Gateways was a 
three-day event. In the evening of the second day, we held the alumni meet. We had 
a process where the alumnus had to register for the alumni association. So, these 
three things – Gateways, an intercollegiate national level festival, Infobahn, a 
literary periodical, and the coming together of the past and present students of 
Computer Science department, were happening simultaneously during that time 
and I think it was a celebration for the entire student community because we had 
lunch and dinner served for the participants as well as the students sponsored by 
different organisations. So, it was an event which everyone eagerly looked forward 
to. The purpose of Gateways, as already mentioned, is to inculcate soft skills into 
the student before they step foot in the industry. Whether it be personal, inter-
personal, leadership or any other skill, all are honed since the preparation for 
Gateways starts for 3-4 months prior. So, this is how gateways has progressed over 
the years.”
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According to you, over the years, what are some of the most valuable lessons 
or interpersonal skills you believe Christites have realized as hosts of a 
national level IT fest and that have in return shaped their development curve 
for the better?

“Whenever an alumnus of mine, host a program for the organisations they are 
employed with, they are always there in the forefront. That speaks volumes of the 
development that the students have achieved during their time in this institution 
through this medium, i.e., mainly via the inter-collegiate (Gateways) and intra-
collegiate events. So, they have developed a lot of leadership skills, time 
management skills, inter-personal skills, communication skills, confidence, and I 
believe that is the trademark of christites and that is what makes our students one 
above the crowd rather than one among the crowd. So, gateways and related 
programmes have allowed students to develop themselves holistically.” 

With each passing year, the Department of Computer Science has witnessed 
tremendous appreciation and increased participation for ‘GATEWAYS’ from 
almost every corner of the country. Keeping this in mind, what is your success 
mantra sir?

“Gateways has sustained itself over the period of 25 years. Why it has sustained 
itself is because of the immense freedom given to the student community to operate 
in these programmes. If you compare the events done in gateways from ’97 to ’21, 
you will notice that the name of the events might seldom be the same but with each 
passing year there is change in the manner of which it is conducted or even the 
event that is conducted will be conducted in different formats and ways when 
compared to the previous year. When the new set of students come in, they come in 
with new ideas and approaches, and I always foster their new ideas and new 
innovations so that for me also it is a learning experience. For me if you think about 
it, having witnessed Gateways for 25 years, it may be boring, but every year it 
comes with newer events and ideas. Thus, innovation and creativity are the success 
mantra for gateways over the years and that I hope will continue over the years to 
come.” 

Related to gateways, can you share some of your favourite incidents over the 
years with us?

“Every incident is favourite to me, I cannot distinguish properly anything as such, 
but something which I always look at it is, there are senior students who approach 
me and ask me when gateways is and they make it a point that they come and 
observe some of the events and cultural programs. Just a few days ago, a student of 
mine of the 2008 batch remarked “Sir during the previous year I couldn’t see the 
cultural program because it was online” so that is the way people are interested 
and associated with this, and that is something that really delights me because they 
are all passionate about it - both the present and past students.” 

Last but not the least, what is your message for our upcoming participants and 
students?

“To anybody, I would say, this (Gateways) is a forum where you can showcase 
yourself and your talents. You have to come with confidence and participate in it 
with all respect. I always tell everyone that when you participate in something with 
your whole heart and soul there is nothing that will hinder your progress. So, in 
every programme henceforth in which you participate, participate whole-
heartedly and you will never regret it. You may win, you may lose, doesn’t matter, 
but you have participated in it and learned a lot from it that you will never forget.” 
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TABLE QA: BRIDGING SQL TO NATURAL LANGUAGES

Thejus Srikumar
MSc Data Science

Databases have evolved as one of the most 
common requirements for most organizations 
such as schools, colleges, industries, and 
government agencies. With the rise in usage by 
customers, the organizations have started shifting 
their usage from local servers to cloud servers 
which are highly scalable. To address the issues 
related to big data, NoSQL databases came into 
existence. Basic knowledge of SQL Queries is a 
major necessity to use these databases. 

For a layman or people who are non-techies, it is 
often difficult to play upon these queries. Thus, 
researchers and developers began thinking about 
the possibility of performing actions related to 
databases using natural language. Thus, it leads to 
the development of the Natural Language 
Interface to Database (NLIDB). Natural language 
to SQL (NL2SQL) is one such similar technology 
associated with it. This has led to the development 
of the concept of TableQA(as shown in Fig 1) 
which in short is the amalgamation of SQL 
queries and Natural Language Processing (NLP).

 
As a part of developing the system, the training 
data consists of a table which is in the form of 
row-column-value triples and a question-answer 
pair. End-to-end memory network architecture 
which encompasses a recurrent neural network 
(RNN) is used as a base to transform natural 
language questions into lookups in the table. 
Memory network trains the correct answer by 
combining continuous representation of input 
table and question. 

The tables that were given as inputs, questions, 
and answers are embedded into vector space, a 
model named bag-of-words models, which do not 
take into account the ordering of words (as shown 
in Fig 2). In some cases, a column might have 
several names or titles which have the same 
meaning. To address this issue, a model named 
fastText is used, which ensures similarity with 
respect to each word and utilizes its embedding. 

There are some limitations and challenges 
associated with TableQA. Firstly, the system must 
be able to understand the question provided by the 
user and the schema of the table in order to map 
the query to SQL properly. Second, if the SQL 
statement has multiple conditions, for retrieval, 
semantically it is the same. But syntactically, it is 
different and can lead to a penalty. 

HuggingFace, a famous library in the Natural 
Language Processing domain offers models that 
can perform Table QA. Some of them include 
TAPAS large model fine-tuned on WikiTable 
Questions (WTQ), TAPAS base model fine-tuned 
on WikiTable Questions (WTQ), TAPAS base 
model fine-tuned on WikiSQL (in a supervised 
fashion), TAPAS base model fine-tuned on 
Sequential Question Answering (SQA), etc. 

TableQA is a very interesting and useful domain 
that incorporates the concepts of SQL & Natural 
Language Processing (NLP). This domain is in its 
infancy and needs a higher level of research to 
have smoother implementation.
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EDGE ARTIFICIAL INTELLIGENCE

Edge AI is a system that uses Machine Learning 
algorithms to process data generated by a 
hardware device at the local level. Simply put, 
Edge AI is a combination of Edge Computing and 
Artificial Intelligence. AI algorithms are 
processed locally, either directly on the device or 
on the server near the device. The algorithm 
utilizes the data generated by the devices 
themselves.

Edge AI is known for its flexibility, ranging from 
the growth of industry-specific or location-
specific requirements, from medical monitoring 
to building energy management, edge AI-enabled 
smart devices are supportive of different 
industries and activities. Highly responsive Edge-
based AI performs faster in real-time compared to 
the centralized IoT model deployed to date. 
Understandings and feedback are delivered and 
processed instantly within the same devices. Edge 
AI also provides a high level of safety and 
security. Data streamed via internet-connected 
devices are vulnerable to breaching and other 
cyber-crimes. With enhanced security features, 

Edge AI-powered devices help minimize this risk. 
No special expertise is required to operate the 
Edge AI-empowered devices. The device offers 
the necessary insights automatically on the spot 
through rich graphical interfaces or consoles. 
Another advantage of the Edge AI-powered 
devices is that it offers great user experiences to 
the customers. Location-awareness services, 
redirecting travel plans in the event of delays are 
some of the situations when AI offers its support 
and extends the company’s brand identity.

Edge AI will allow real-time operations including 
data creation, decision, and action where 
milliseconds matter. Real-time operations are 
important for self-driving cars, robots, and many 
other areas.

Reducing power consumption and thus 
improving battery life is super important for 
wearable devices. It will reduce costs for data 
communication because fewer data will be 
transmitted. By processing data locally, you can 
avoid the problem with streaming and storing a lot 
of data to the cloud that makes you vulnerable 
from a privacy perspective.

Current examples include facial recognition and 
real-time traffic updates on smartphones, as well 
as semi-autonomous vehicles or smart devices. 
Other Edge AI-enabled devices include video 
games, smart speakers, robots, drones, security 
cameras, and wearable health monitoring devices.

As users spend more time with their mobile 
devices, more companies and developers 
understand the importance of deploying Edge 
technology to provide more immediate and 
efficient service, while improving their profit 
margin. This will open up a new world of 
possibilities in terms of enterprise-level AI-based 
services and user convenience and satisfaction.

Large companies like Amazon and Google have 
been investing millions in the development of 
their Edge AI systems, so the only way to stay 
competitive is to take a lead and invest in these 
technologies. On the other hand, the increase in 
demand for IoT devices will facilitate the 
adoption of 5G networks and Edge Computing 
itself.

However, there is a false notion that Edge 
technology will replace the cloud; this is not true, 
Edge will work in a complementary way with the 
cloud. Data will continue to be processed in the 
cloud, but user-generated data that belongs only 
to users can be operated and processed on Edge.

Abhinav R Nair 
MSc Computer Science
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BLENDER BOT 2.0: AN OPEN SOURCE CHATBOT

Eben Emmanuel
MSc Data Science

Building open domain chatbots is a difficult task in machine learning research. Previous work has 
shown that scaling neural models in the number of parameters and the size of the data they are 
trained on gives better results. 

Facebook AI Research created and open-source BlenderBot 2.0, the first chatbot that can 
simultaneously create long-term memory that it has constant access to, search the web for up-to date 
information, and have advanced conversations on almost any topic. This is a major update to the 
original BlenderBot, which we opened in 2020 and was the first to combine multiple conversational 
skills — such as personality, empathy, and knowledge — into one system. 

During the conversation, the model can generate contextual internet searches, read the results, and 
process this information when answering people's questions and comments. This keeps the model 
up-to-date in a constantly changing world. 
According to FAIR, the recipes for Blender’s impressive results are:
 
 1. The huge scale of training data,
 2. Additional datasets for blending skills
 3. Generation strategies. 

BlenderBot was trained at a huge scale, and the model was fine-tuned using Blended Skill Talk 
(BST), which strengthened the model for the following skills: 

 1. Engaging use of personality (PersonaChat)
 2. Engaging use of knowledge (Wizard of  Wikipedia)
 3. Display of empathy (Empathetic Dialogues).
 4. Ability to blend all three seamlessly (BST). 

A number of possible generation strategies were used during the learning and refinement process,  
including beam search, next token sampling, n-gram blocking and judicious choice of search  
hyperparameters.
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REPORTING P-VALUE IN A STATISTICAL EXPERIMENT

What is p-value? Wikipedia defines p-value as “In null hypothesis significance testing, the p-value is 
the probability of obtaining test results at least as extreme as the results observed, under the 
assumption that the null hypothesis is correct. Let us understand the above definition by taking a 
simple example. Suppose as a statistician you are interested to test the significance of the proportion 
of students who come to college by car. Here your population is all the students in your college and 
with prior knowledge, you know that 30% of students come to college by car. 

To conduct the test, you draw a simple random sample of size say 150 students from the population. 
Your null hypothesis will be the proportion of students who come to college by car is 0.3 and the 
alternate hypothesis will be the proportion of students who come to college by car is not 0.3. You need 
to test whether the null hypothesis is true or not. Suppose in the random sample proportion of students 
who come by car is 0.37. You need to check whether 0.37 comes from the same distribution as 0.3 and 
this is where the p-value comes into play. If 0.37 and 0.3 belong to the same distribution, then you 
accept the null hypothesis otherwise you reject it.

Let us assume the p-value is 0.45 for 0.37. This means that under the assumption of null hypothesis 
probability of obtaining a value of 0.37 is 0.45 and since this probability is large (larger than the 
threshold value 0.05) we conclude that 0.37 and 0.3 come from the same distribution and hence you 
accept the null hypothesis and conclude that the proportion of students who come to college by car is 
0.30. But what if the p-value is less than the threshold value? Yes, you guessed it correctly. You reject 
the null hypothesis in favour of the alternate hypothesis as under the assumption of null hypothesis the 
probability of obtaining a value of 037 is very less (0.37 is considered as an extreme value here) and 
we conclude that 0.37 comes from a different distribution as that of 0.30.

From the above example, we see that the 
p-value is the probability of obtaining an extreme value under the assumption that the null hypothesis 
is true. If the probability is less than the threshold then we conclude that the sample estimate comes 
from a different distribution and hence we reject the null hypothesis.

The threshold value we use is known as the level of significance (LoS) and is usually fixed to 0.05 for 
most of the statistical experiments. p-values are extremely useful in statistics and machine learning to 
test the significance of the population parameter and to test whether a feature is significant in 
predicting or classifying the target variable or not.

Pradyumn Srivastava
MSc Data Science
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CYBERSECURITY IN DATA SCIENCE

We live in an era where advanced analytical 
techniques like data science are responsible for 
decision-making using pattern recognition and 
trends. Data Science is the most basic form of 
analysing cyber data, and it is all about 
understanding it.  Data Science plays a crucial 
role in the cyber world. It is hugely meant for the 
availability of data. Several applications of Data 
Science like Data Analytics and Machine learning 
tools help in the collection and analysis of 
relevant information. 

The data professionals can negotiate patterns and 
trends from the data, which allows them to decide 
whether there are any actionable threats to the 
organizations. Data science techniques can 
predict the chances of potential attacks that can 
take place in the future. The study of cyber data 
using data science techniques is to provide data-
driven solutions for cybersecurity data. It serves 
as an effective solution for security analysts to 
manipulate and analyse the security data more 
effectively. Thus, the analytical power of data 
science and machine learning techniques help in 
gathering cybersecurity data from various 
resources and helps to prepare and update the 
data-driven model.
 
The rising demand for digitalized technologies 
has increased the chances of unauthorized access 
and malware attacks. Cybersecurity is a 
technology mainly designed to protect digital 
sys tems  f rom any  form of  damage  or 
unauthorized access. While preserving the 
confidentiality, integrity, and availability of data 
contained in the systems aims to be the primary 
purpose of cybersecurity. Several types of 
cybersecurity attacks include unauthorized 
access, malware attacks, denial of service, and 
phishing.

Data Science is regarded as the primary factor 
responsible for the driving change in the 
technology and development of cybersecurity.

With such a growing demand for cybersecurity, it 
is essential to build data-driven models that can 
automate cybersecurity systems. Various data 
science processes and machine learning 
techniques can build intelligent systems that can 
provide adequate security solutions. Extracting 
security incident patterns from the cyber data of 
relevant resources helps automate the security 
process in systems.

MACHINE LEARNING TASKS IN CYBER 
SECURITY
Machine Learning is a part of Artificial 
Intelligence closely related to data science, 
analytics, statistics, and data mining.  Machine 
learning models aim to identify the existing data 
patterns and trends of excellent cybersecurity use. 
The various machine learning tasks that can be 
used to secure the data are as follows:

Supervised learning - In machine learning, the 
supervised learning techniques are known as 
classification and regression methods. The 
primary purpose of this technique is to classify or 
predict the future of a cybersecurity issue. Some 
well-known classification techniques include 
Navies Bayes, Decision Tree, K-nearest 
neighbours, support vector machines, and logistic 
regression. Example - To predict a denial-of-
service attack. Regression Analysis to detect a 
continuous or numeric value links the total 
number of phishing attacks in a certain period.

Unsupervised learning - Clustering techniques 
is a type of unsupervised learning that can help us 
identify the indications of sophisticated attacks 
like malware. It identifies the anomalies, policy 
violations, avoids noisy instances from the data 
using clustering techniques like K-Means and K-
Medoids. Also, single or linkage is hierarchical 
clustering techniques used for such application 
domains.  

Angel Mary Abraham Korandithara
MSc Data Science
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Neural networks and deep learning - Deep 
learning is a part of machine learning, a 
computational model like biological neural 
networks. However, Deep learning takes more 
time to train an algorithm than a machine learning 
a lgor i thm.  I t s  t echn iques  a re  used  in 
cybersecurity for different purposes, such as 
detecting network intrusions, malware traffic 
detection, classification, etc.

Other learning techniques - Semi-supervised 
learning is described as a collaboration of 
supervised and unsupervised methods. In 
cybersecurity, it can be used to improve the 
performance of cybersecurity models when data 
requires to be labeled automatically without 
human intervention. Reinforcement learning is 
another form of machine learning technique that 
classifies an agent by building its learning 
techniques through interacting directly with the 
environment.

CHALLENGES IN CYBER SECURITY 
DATA SCIENCE

Several challenges are identified in cybersecurity 
data science to extract insight from useful data 
resources towards data-driven decision-making 
for cybersecurity solutions.

Cybersecurity datasets: Most of the existing 
cyber data resources are old and insufficient for 
recognizing the recent behavioural patterns of 
various cyber-attacks. Due to which the machine 
learning algorithms can result in a low accuracy 
rate. Therefore, collecting many current datasets 
for a particular problem domain like cyber risk 
prediction is necessary.

Handling quality problems in cybersecurity 
datasets: The cyber datasets might contain errors, 
insignificant, imbalanced, and inconsistent. Such 
issues in a dataset may affect the quality of the 
data-driven process and can degrade its 
performance. 

Security policy rule generation: These policy 
rules enable users to allow, restrict, and track 
traffic on the network.  There is a problem of 
redundancy generation that makes the policy 
rules complex.

Hybrid learning method: Missing features or 
insufficient profiling in cybersecurity products 
can cause intrusion detection to missing unknown 
attacks. In that case, a hybrid technique 
combining signature-based and anomaly-based 
can be used to overcome this challenge.

Protecting valuable security information: Using 
encryption techniques can stop hackers from 
probing into a dataset or system. Cybersecurity 
data science can be used to build a data-driven 
impenetrable protocol to protect such security 
information. 

The growing significance of how cybersecurity 
data science applies to data-driven intelligent 
decision-making in innovative cybersecurity 
systems had been discussed. The machine 
learning techniques can widely examine the 
security challenges that remain. An overview of 
the conceptualization, understanding, modelling, 
and thinking about cybersecurity data science.
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CREATE AWARENESS ABOUT CYBERSECURITY

While millions of children have Internet access 
and have used it to showcase their latent abilities, 
the COVID-19 pandemic has added a new 
dimension. Because schools and educational 
institutions were closed during the lockdown, 
students had to take online lessons. One downside 
is that people aren't aware of the importance of 
cyber security.

India had the second largest Internet user base in 
January 2020, with over 550 million users. This 
trend is predicted to continue, with over 600 
million Internet users in the country by 2021. 
With the use of the Internet throughout all age 
groups expected to rise, online privacy is 
becoming an issue. While millennials have grown 
up with Internet-enabled devices, that does not 
mean they are computer savvy or concerned about 
their online safety. 

According to PriceWaterHouse Cooper (PwC) 
research, India's cybersecurity industry would 
increase from $1.97 billion in 2019 to $3.05 
billion in 2022, at a compound annual growth rate 
of 15.6 percent, about 1.5 times the world pace. 
This is a clear sign of growing vulnerabilities as a 
result of cyber-attacks.

Children have become increasingly vulnerable to 
cyber threats as schooling has moved to online 
mode. With so much personal and financial 
information on students, faculty, administrators, 
and third-party suppliers held by many 
educational institutions, cybersecurity is a serious 
concern. The leading cause for this is a lack of 
resources and budget to invest in cybersecurity, 
whether through software or personnel. These 
threats, however, can be mitigated by instilling 
safety awareness in all types of users. Multi-factor 
authentication is another approach to safeguard 
mobile apps and websites while also adding a 
layer of security to your framework. It is a low-
cost measure that will aid in the prevention of 
unauthorised access.

Creating awareness is the most effective method. 
End-users should be made aware of the 
importance of protecting their personal 
information from being abused through 
cybersecurity campaigns and workshops. While 
the abrupt change to online classes has been 
instructive in many ways, it is now essential to 
embrace safer and more robust means of online 
protection in order to maintain a healthy and 
stress-free learning environment.

Pulkit Khandelwal
MSc Data Science

INFOBAHN Vol. 26, Department of Computer Science 16



LAZY PREDICT PYTHON LIBRARY
Karunya Challa

MSc Data Science

A Data Scientist always puts in a lot of effort to get 
the best model, but following the usual data 
science workflow (dataset interpretation, pre-
processing, exploratory data analysis and 
modelling) is itself a tedious process. So, by the 
time we reach the modelling stage we are already 
exhausted writing huge lines of code. At this point 
if one has to again dig deeper into deciding which 
model to use, I’m sure we would all just shut down 
the laptop considering our present situation. This 
is where we find the usage of our Lazy Predict 
library which is not only accurate but also saves a 
lot of time for supervised Machine Learning 
problems. 

Now let us learn a little about how this super cool 
library works. In whichever IDE you are working 
on the first thing to do is install this “lazypredict” 
library. It works well for classification and 
regression problems. Utilizing lazypredict is 
exceptionally simple and natural for anybody 
acquainted with scikit-learn. We initially make an 
instance of the estimator, Lazy Classifier for this 
situation, and afterward fit it to the information 
applying the fit technique. By determining 
predictions=True for the the example of 
LazyClassifier, we will likewise get forecasts of 
the multitude of models for every single 
observation. In the event we need to utilize them 
for something different later on, we can use the 
custom_metric argument to pass a custom metric 
we might want to use for evaluating the models' 
performance. The best part is, it does the 
preprocessing also by itself. The missing values 
will be filled using simple imputer so it will fill in 
the missing values with mean for numerical 
features

and the word “missing” for the categorical 
features. 

After this it uses StandardScaler() for the 
numerical features and OneHotEncoder or 
OrdinalEncoder for the categorical features. It 
works in a similar fashion for the regression 
problems as well, using LazyRegressor. One 
important thing to remember is the data type of 
our features, it should be converted to int or float 
for the numerical features and object for the 
categorical  features  or  else  the wrong 
preprocessing methods would be applied and our 
results will be inaccurate. Finally, after all this 
when we run the LazyClassifier or LazyRegressor 
it will run a set of the best models and gives us the 
estimated accuracy by displaying the usual 
evaluation metrics as well as the time taken by 
each classifier. From the 15-20 models that are 
displayed we can select the top 5 or 10 models and 
then use hyperparameter tuning and decide the 
best model for our business problem. Another 
thing to keep in mind is that this library will run 
for python versions above 3.6 and if you have low 
computational power, it is better to use Google 
Colab. 

I would like to conclude by saying that this library 
is completely voluntary for the user, since it does 
have a few drawbacks such as the default pre-
processing techniques and it does not allow hyper 
parameter tuning. So, for all the Data Scientists 
out there who get a little lazy in the modelling 
stage, never hesitate to use this wonderful library 
because it saves your time and also teaches you 
about new algorithms which would be useful in 
your future codes.
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PCA AND ITS APPLICATIONS IN IMAGE PROCESSING

Namitha Antony
MSc Data Science

Datase ts  wi th  numerous  var iab les  a re 
increasingly employed in many domains. The 
problems associated with large datasets are: time, 
storage, money, privacy, missing data and so on. 
Analysis of such datasets obtain less accurate 
results. Therefore, in order to interpret such 
datasets, methods to reduce the number of 
variables are required, such that only less 
information is lost. The reduction of the number 
of variables in the data is called dimensionality 
reduction. Many techniques have been developed 
for this purpose, but principal component analysis 
(PCA) is one of the oldest and most widely used. 
Its idea is simple - reduce the dimensionality of a 
dataset, while preserving as much information as 
possible.

DIMENSIONALITY REDUCTION
Dimensionality reduction [1] [2], is the 
transformation of data with numerous variables 
into a dataset that contains a fewer number of 
variables so that the new representation of the data 
retains the same meaningful information of the 
original data. Analyzing high-dimensional data 
can give undesirable results for many reasons. 
Raw data are often scattered as a consequence of 
the impact of dimensionality, and analyzing the 
data is usually computationally hard to deal with. 
Dimensionality reduction is common in many 
domains that deal with a large number of variables 
on each observation, such as signal processing, 
image processing, speech recognition, neuro-
informatics, and bioinformatics. Dimensionality 
reduction can be also deployed for noise 
reduction, data visualization, cluster analysis, or 
as an intermediate step to facilitate other analyses.
Methods of dimensionality reduction are 
commonly divided in two ways: linear and non-
linear and feature selection and feature extraction. 
Feature selection method is by finding a subset of 
the input variables. The three strategies are:
the filter strategy, the wrapper strategy, and the 
embedded strategy. Feature projection transforms

 the data with a higher number of variables to a 
space of fewer dimensions. This can be done in 
linear transformation, as in principal component 
a n a l y s i s  ( P C A ) ,  b u t  m a n y  n o n l i n e a r 
dimensionality reduction techniques also exist. 
Data analysis such as regression or classification 
problems done by applying dimensionality 
reduction techniques gives more accuracy than in 
the original space. 

PRINCIPAL COMPONENT ANALYSIS
O n e  o f  t h e  m a i n  l i n e a r  m e t h o d s  f o r 
dimensionality reduction is principal component 
analysis (PCA) [3], which performs a linear 
mapping of the original data to a dataset with 
fewer variables in such a way that the variance of 
the new dataset is maximized. PCA simplifies the 
complexity with the original data at the same time 
retaining trends and patterns. It does this by 
transforming the data with numerous variables 
into one with fewer variables, which act as 
summaries  of  or ig inal  fea tures .  High-
dimensional data are very common in studies and 
arise when multiple features are measured for 
each observation. This type of data has several 
challenges that PCA can exclude: computational 
cost and high error rate due to many test 
corrections when testing each feature for every 
observation. PCA is an unsupervised learning 
algorithm that is similar to clustering as it finds 
patterns in the data without any prior knowledge 
about whether the samples come from different 
groups or have any other differences. PCA 
reduces data by projecting the original variables 
onto lower dimensions which are called principal 
components (PCs), intending to find the best 
summary of the original data using a fewer 
number of PCs. The first PC is chosen so that it 
minimizes the total distance between the data and 
its projection onto the PC. By reducing this 
distance, we also maximize the variance of the 
projected points. The subsequent PCs are selected 
in a similar fashion, with the additional condition 
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that they should be uncorrelated with all previous 
computed PCs. For example, projection onto PC1 
is uncorrelated with projection onto PC2, and so 
on. This condition of no correlation implies that 
the maximum number of possible PCs is either the 
number of observations or the number of 
variables, whichever is smaller. The PC selection 
method has the effect of maximizing the 
correlation between the original data and their 
projection and is similar to carrying out multiple 
linear regression on the projected data with each 
variable of the original data. For example, the 
projection onto PC2 has maximum correlation 
when used in multiple regression with PC1. The 
steps involved in PCA are as follows [4]:
1. Standardize the range of continuous initial 
variables
2. Compute the covariance matrix to identify 
correlations
3. Compute the eigenvectors and eigenvalues of 
the covariance matrix to identify the principal 
components
4. Create a feature vector to decide which 
principal components to keep
5. Recast the data along the axes of the principal 
component

ROLE OF PCA IN IMAGE PROCESSING

PCA belongs to linear transformations which are 
based on some statistical techniques to reduce the 
dimension of the data. [5] This method provides a 
robust tool for many data analysis techniques and 
for pattern recognition which is often used in 
signal processing and image processing as a 
technique for data compression, data dimension 
reduction or their de-correlation as well. There are 
various algorithms based on multivariate analysis 
or neural networks that can perform PCA on a 
given data set. Therefore, there is an important 
role of PCA in image enhancement and analysis.

IMAGE COMPRESSION
Image compression [6] [5] is a special type of data 
compression which is applied to digital images, 
mainly to reduce their cost for storage or 
transmission. One of the applications of PCA is 
that it can be employed for image compression 
which is a technique that minimizes the size of the 
original image in bytes while maintaining as 
much of the quality of the original image as 
possible. 

So, by applying PCA in the image data, the 
dimension of the image will be decreased and 
hence decreases its size in bytes. Image 
compression with PCA can reduce the original 
image by 40% by preserving the image quality. 
The selection of the principal components for 
image compression should be optimum as when 
the number of dimensions or components 
increases, the quality loss of the image will 
decrease. Therefore, it is always better to keep an 
optimum number of components that balances the 
explained variability and the image quality.

   Fig. 1. Original Image

In the above figures, it is observed that the 
compression with a higher number of principal 
components has a higher quality compared to that 
with a lesser number of components. Therefore, 
the selection of the number of components is 
equally important as the selection of the 
components to retain the maximum information 
of the original image.

IMAGE CLASSIFICATION
PCA is an image classification technique typically 
used for face recognition [7]. Principal 
components are the distinctive or peculiar 
features of an image. Face recognition is a 
technology capable of identifying or verifying a 
subject through an image, video or any 
audiovisual element of his face. PCA is a 
statistical approach used for reducing the number 
of variables in face recognition. In PCA, every 
image in the training set is represented as a linear 
combination of weighted eigenvectors called 
eigenfaces. These eigenvectors are obtained from 
the covariance matrix of a training image set. 
Using PCA and eigenvalues, the eigenfaces for 
each face are computed. This eigenface is used in 
further analysis to recognize the faces in the face 
recognition system.
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OBJECT DETECTION
Properties of  PCA can be used for the  
determination of selected object orientation or its 
rotation, too. Various methods of image 
segmentat ion to object  definit ion ( l ike 
thresholding, edge detection or others) must be 
used at first. A binary image containing the object 
boundary or its area in black (or white) pixels on 
the inverse background results from this process. 
After that two eigenvectors, a and b, containing 
the cartesian x and y coordinates of the object’s 
pixels can be simply formed. The mean vector mx 
and the covariance matrix Cx are computed as 
well as its eigenvector e. Its two elements - 
vectors e1 and e2 enable the evaluation of object 
rotation in the cartesian axis or object rotation 
around the center given by mx. The object 
boundary can be detected at first using the LoG 
filter in the original grey-level image. The original 
has been rotated by a given angle with the bilinear 
interpolation method use and the process of image 
segmentation and PCA has been applied again. 
Resulted eigenvectors e1 and e2 are drawn in each 
binary image, too and their orientations were 
compared with the rotation angle.

CONCLUSION
Principal Components Analysis (PCA) is a 
dimensionality reduction technique that 

condenses information from a large dataset into a 
set with a fewer number of variables. It is used in 
machine learning algorithms to increase the 
precision and accuracy of the models. PCA is 
done by applying some sort of transformations to 
the correlated set of variables to convert it to the 
set of uncorrelated variables without losing most 
of the information from the large dataset. By 
representing the large dataset as a smaller dataset 
with uncorrelated variables, it is easier to find out 
the relationships between observations and 
variables, and relationships among the variables. 
Thus, the PCA allows identifying the patterns in 
the data and their expression so that the 
differences and similarities of the variables are 
emphasized. Once the patterns in the data are 
observed, it is possible to reduce them without the 
loss of much information. Therefore, PCA can be 
used in image processing without the loss of 
information in these digital images. Specifically, 
PCA can be used in image compression in image 
processing. PCA can result in good compression 
ratios compared to other algorithms. PCA can also 
be used in the classification of images. PCA can 
be used as an image classification technique 
specifically used for face recognition. There are a 
lot of applications of PCA in many other domains 
which have to be studied further.
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ENVIRONMENTAL, SOCIAL AND GOVERNANCE: THE IMPORTANCE OF DATA

Today’s market is focusing on value-based 
investment. The effect of ESG (Environment, 
Social, and Governance) is targeting the level to 
attract the capital and to maintain high investment 
returns. The ESG investment is non-tangible and 
has a long-term effect which in turn targets value-
based marketing. The capital markets, along with 
the technical flow, are working for the several 
factors of ESG to maintain their consistency in the 
market and have long-term value generation. 
Climate, i.e., environment, is just one of the 17 
United Nations Sustainable Development Goals, 
but still, it’s the lion’s share of factors – technical 
demand, broad-based regulatory response, and 
enhanced analytical capabilities.

Many individuals are unaware of the ESG 
policies. The world is aiming at the overall 
development of society and the environment. 
Moreover, sustainable development goals are 
something that the world is currently working on. 
Though there are several intangible asset metrics, 
the United States financial industry has adopted 
Environment, Social and Governance (ESG) as 
the central factors as they are used in the myriad 
specific purposes with the ultimate objective of 
sustainability as a result that has the societal 
impact of a business.

The impact of the ESG criteria is inclined around 
the overall growth and development in a 
sustainable manner. For developing the strategic 
plans to meet the ESG criteria laid by the 
Government, there is a lack of API. In the future, 
the United Nations is going to make it mandatory 
for every country to meet the ESG norms. The 
data of the organization is available for us, but as 
data analysts, we need to develop a pipeline that 
will take the unstructured data from different 
sources and provide us with the ESG report of an 
organization. As the stakeholders are going with 
the smarter approach of investing, they are 
expecting long-term returns and consistency in 
the market from a business. 

In the present world, we can observe only 
European and western countries are focusing on 
the ESG market. Moreover, only multinational 
companies are investing in ESG. Even small and 
medium scale companies must invest in ESG. 
Because this will increase their brand reputation 
in the market, and more stakeholders get attracted 
to them. So, an API developed for generalizing the 
ESG reporting will be of great help for both the 
Government and the organization. Therefore, 
through this, we can notice that IT is even working 
on the sustainable development pathway.

R Akhilandeshwari
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AN INTRODUCTION TO BOLTZMANN MACHINES

This study aims to give a friendly introduction to 
Boltzmann Machines. Starting with a brief 
history of Boltzmann Machines, this paper 
attempts to provide an overview of the learning 
algorithm of the Boltzmann Machines followed 
by a deep dive into the concept of Restricted 
Boltzmann Machines (RBM). In the later 
sections, the paper skims through the topic of 
Deep Belief Networks (DBN) and Deep 
Boltzmann Machines (DBM). Finally, a 
Recommendation System is proposed using 
Boltzmann Machines.

The Unsupervised Deep Learning Model, named 
the Boltzmann Machines, was invented by 
Geoffrey Hinton along with Terry Sejnowski in 
the year 1985[1]. "A Boltzmann Machine is a 
network of symmetrically connected, neuron-like 
units that make stochastic decisions about 
whether to be on or off"[2]. They are undirected 
models in which the connection goes both ways 
between the nodes. 

With a given dataset, the learning process consists 
of finding the weights and the parameters (biases) 
that make the state vectors suitable [2]. More 
specifically, it aims to find the weights and biases 
that can define a Boltzmann distribution in which 
the training vectors will have a high probability 
[2].

According to Paul Smolensky, the inventor of 
RBM, “Restricted Boltzmann Machines (RBM) 
consists of a layer of visible units and a layer of 
hidden units with no visible-visible or hidden-
hidden connections”.  Other than the connection 
architecture, everything is the same in RBM as in 
Bol tzmann  Machines .  RBMs are  used 
extensively in building Recommendation 
Systems.

DEEP BELIEF NETWORKS (DBN)
A Deep Belief Network can be defined as several 
RBMs stacked on top of each other such that the 
output of the first RBM is treated as the input of 
the second one.

DEEP BOLTZMANN MACHINES (DBM)
Deep Boltzmann Machines (DBM) are similar to 
Deep Belief Networks (DBN) except in the 
connection architecture. Unlike DBNs, the 
connections between the layers of DBMs are 
undirected.  

RECOMMENDATION SYSTEM
Recommendation Systems using RBMs is one of 
the most successful applications of unsupervised 
deep learning techniques. Some examples of this 
include Book Recommendation System, Movie 
R e c o m m e n d a t i o n  S y s t e m ,  S o n g 
Recommendation System, etc. In this paper, an 
implementation of one such Recommendation 
System is proposed.

The Boltzmann Machines are compelling deep 
learning models. They gained popularity after 
winning the Netflix Prize competition for the 
“best collaborative filtering algorithm” to predict 
user ratings for films without the users or the 
movie being identified, except by numbers 
assigned for the contest [5]. The study walks 
through the various concepts of the Boltzmann 
Machines and put forward to implement the idea 
in building a Recommendation System.
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CLOUD COMPUTING

Cloud computing refers to the availability of 
various computer resources that are on-demand, 
having large storage capacity and strong 
computational power, that is not managed directly 
by the end-user. It refers to data centres available 
to users from all over the world connected by the 
internet. Cloud computing provides a vast 
number of opportunities which makes it 
extremely popular in the technology world and 
has become one of the most talked-about 
technologies in recent times and has been able to 
catch the attention of mainstream media and 
analysts from various sectors.

Organizations, enterprises, or individual users 
need to understand and consider benefits, 
disadvantages, and available options for cloud 
services before they can decide whether to adopt 
the technology and use it or not. Having analysed 
the high demand and considering it to be the 
future of technology, many big companies have 
invested heavily, building their infrastructure and 
offering the service in the best possible manner. 
Some of them are IBM, Amazon, Google, 
Microsoft, Oracle. All of these companies are 
competing in a very tough battle in this industry 
and are improving their services regularly by 
adding new features or modifying the existing 
ones. Since the need for a large company is very 
complicated, the cloud providers need to 
understand and deliver services that offer value to 
the firms rather than just hosting, testing, or 
running the application services.

Various Cloud Service providers 
Many companies offer Cloud computing services. 
But among them, the leading firms which are 
PaaS (Platform as a Service) providers are:

 

Amazon Web Services (AWS): Amazon is the 
leader in this industry in terms of the percentage 
of total cloud users. Amazon Web Services has 
Elastic Beanstalk, using which companies can 
easily build, deploy and manage an application in 
the cloud. Elastic Beanstalk is very advanced but 
is extremely easy to use as it doesn’t require 
anyone to learn about the infrastructure and it 
automatically handles load balancing, storage, 
and monitors the application as per need.

Microsoft Azure: Created and owned by 
Microsoft, Azure is the second most popular 
cloud service provider and is used for building, 
deploying, testing, and managing various 
applications through Microsoft-owned data 
centres.

Google Cloud: Google app engine is another 
popular PaaS service provider which is a server-
less platform and is fully managed and is used for 
hosting any websites. The web application can be 
built using any programming language, or 
framework. Google app engine automatically 
takes care of servers and increases the services 
chosen as per the need by the application.

Salesforce.com: Salesforce is one of the most 
popular and highly-rated Platforms as a Service 
provider sitting at 5th position in terms of the total 
percentage of usage. It is based on Customer 
Relationship Management (CRM) which 
provides excellent service and support. The main 
purpose of this service provider is to provide one-
to-one marketing relationships with customers.
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SCHEDULING OF MATCHES USING GRAPH THEORY

Introduction
Graph theory is one of the important branches of 
Mathematics where the data is represented in the 
form of graphs. Graph theory has a wide 
application in real life among which scheduling of 
matches is one of them. Round Robin scheduling 
is one of the common procedures used to schedule 
matches using Graph theory. In Round Robin 
(RR) tournaments, each team will play against all 
other teams exactly once. RR sports schedules are 
used in many tournaments such as Indian Premier 
L e a g u e  ( I P L ) ,  S i x  N a t i o n s  R u g b y 
Championships, various European and South 
American domestic soccer leagues etc.[1]. This 
type of scheduling will enable each and every 
team to play against each other exactly once. 
Hence, this benefits the teams even if they lose 
some matches. Usually, RR schedules will have 
an even number of teams [2]. In case there exists 
an odd number of teams, an extra team is 
introduced.

There are two types of Round Robin tournaments; 
Single round robin tournaments and Double 
round robin tournaments. In double round robin 
tournaments, each team will play exactly twice 
with every other team whereas in single round 
robin, each team will play exactly once with the 
other teams [3].

Round Robin Scheduling Example
Eight national teams have been invited to 
participate in the cricket world cup tournament. 
All the 8 teams will be playing with each other 
exactly once. The top 4 teams with high points 
qualify for semi-finals.

The tournament rules are such that each match 
will result in a winner and a loser with no ties. The 
winning team earns one point and the team which 
loses will gain no points. Tie breaking rules are 
applied to select the qualifying team in case both 
teams have the same points. Schedule the 
tournament using Graphs and also find the 
following:
 a.) Total number of rounds to schedule the 
matches.
 b.) Total number of matches in the 
tournament.
 c.) Minimum number of wins for a team to 
qualify.
 d.) Maximum wins to disqualify.

Description about problem
Let’s say that there are 8 national teams playing 
the tournament. Say those 8 teams are:
Australia – 1, New Zealand – 2, India – 3, England 
– 4, Sri Lanka – 5, South Africa – 6
Pakistan – 7, West Indies – 8

The question states that each of these teams will 
play with other teams exactly once. Hence the 
matches can be scheduled using Round Robin 
method. It is also stated that winning teams will 
earn 1 point and losing teams get 0 points. Every 
match result with a winner or a loser.
After implementing the problem in python, we 
obtain the below graph.
By formatting the graphs, we get the below table:
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Hence Graph Theory helps to schedule matches 
for any number of teams. IPL, world cups, and 
many American tournaments are scheduled using 
Round Robin techniques.

Now the answers to given questions are as 
follows. Here n = 8 because there are 8 teams in 
the tournament.
a.) Total number of Rounds = n – 1.
The total number of rounds to schedule the 
tournament = 8 – 1 = 7. Hence 7 rounds are 
required to schedule the tournament.

b.) The total number of matches scheduled in the 
tournament is nC2. By substituting n value in the 
formula, we get, 
Total number of matches = 28

c.) Since the total number of matches played are 
28, the total points will also be 28. Now to find the 
minimum points required for a team to qualify, we 
will give the maximum points to the top 3 teams 
and divide the rest of the points among the 
remaining 5 teams.

Let us assign the maximum points to the top 3 
teams. Say Australia is at the top with 7 points 
(means they have won all their 7 matches). Next, 
New Zealand is in 2nd place. The maximum 
points this team can score is 6 because they have 
lost their match against Australia. Hence New 
Zealand gets 6 points. 

Considering India is at 3rd place, we need to 
assign maximum points to India. Now the 
maximum points that can be given is 5 because it 
has lost 2 matches against Australia and New 
Zealand which resulted in 7 and 6 points to these 
teams respectively. 

Now we are left with 5 teams and we need to find 
the minimum number of points that team gains in 
order to qualify. First, we will calculate the 
remaining points left after assigning to the top 3 
teams. 
Remaining points = 28 – 7 - 6 – 5
         = 28 - 18 = 10
We are left with 10 points and we will divide these 
points equally to these 5 teams. Hence all the 
remaining teams will get 2 points each.
Therefore, the minimum points required for a 
team to qualify is 2 points.

Here we need to find the maximum number of 
points that a team earns but also disqualifies from 
the tournament. Now we will minimize the points 
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to the disqualified teams and maximize points to 
qualified teams.

Say West Indies has lost all its matches and have 0 
points. This team is in the last position and this is 
the least points that a team can earn. Assume 
Pakistan is the next team with least points. Here 
Pakistan will have 1 point which is the minimum 
because West Indies has lost all the matches 
which indicates that Pakistan has won against 
West Indies. Assume South Africa is the 3rd team 
to have minimum points. So the minimum points 
that this team can have is 2 because it has won 
both of its matches against Pakistan and West 
Indies. Now we are left with 5 teams out of which 
4 will qualify. To find this, we will find out the 
remaining points left out of 28.
Remaining points = 28 – 0 – 1 – 2 = 25

The 25 points are divided to all 5 teams equally. 
Hence each team gets 5 points each. Out of these 5 
teams only 4 teams will qualify and the left-out 
team will be disqualified. Even though the 5th 
team had 5 points, it got disqualified.  Therefore, 
the maximum wins for a team to be disqualified is 
5.

Conclusion
Graph Theory has a wide range of applications 
among which scheduling of tournaments is 
explained above. With the help of the Round 
Robin tournament, matches for a tournament are 
scheduled. From the graphs plotted above, it can 
be observed that each round consists of 4 matches 
and in total 28 matches are played. 
According to our assumption, the minimum 
number of points to qualify for semifinals is 2. By 
assuming Australia, New Zealand and India have 
earned 7, 6, 5 points respectively, remaining 
countries have an equal chance of qualifying to 
the semi-finals with a minimum point 2. So 
Australia, 

New Zealand, India and any one of the teams with 
minimum points will qualify for semi-finals. 
Similarly, we have found the maximum number 
of points required for a team to be disqualified is 5. 
By our assumption, West Indies, Pakistan and 
South Africa will earn minimum points say 0,1,2 
respectively. The remaining teams will have a 
maximum 5 points of which 4 teams will be 
qualified and the last team with maximum points 
will be disqualified.
Representation of problems in the form of graphs 
makes the problem easier and more convenient to 
understand. The graphs plotted above are 
tabulated for ease of understanding. Along with 
match scheduling, the minimum points for a team 
to qualify and maximum points for a team to 
disqualify was discussed.
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EDGE COMPUTING

Edge computing can be explained as the computing that takes place at the edge of the corporate 
networks. Here the word edge can be defined as a place where the end devices like phone, laptops, 
sensors etc. can access the rest of the network. The major difference between edge computing and 
cloud computing is the point the data is processed. In cloud computing the data is being analyzed at a 
centralized location, whereas in edge computing the analysis of data takes place on a distributed 
computing environment.

Earlier, edge used to refer to the place where these devices were connected in order to deliver data, 
receive instructions and to download software updates from the cloud. But now, with the tremendous 
growth and complexity of data, there is a requirement for more expensive connections. Since the data 
is processed and analyzed closer to the point where it is created and need not travel much over a 
network, the latency is reduced. Edge devices can be used for collecting, sorting and performing 
analysis of data thereby creating deep insights.  

Few advantages of edge computing include faster response times, reduced bandwidth which thereby 
reduces the transmission costs, greater reliability which ensures that temporary disruptions in 
connectivity will not impact the operations of the smart devices and greater scalability thereby 
helping companies to expand their computing capabilities. These advantages also help in boosting the 
customer experiences. There are vast applications of edge computing including, cloud gaming, traffic 
management, smart homes, content delivery etc.

Although it has the capability to provide vast benefits across various use cases, still there are many 
challenges involved like limited capability, connectivity issues, security, remote management etc. 
Despite all the challenges, experts believe that edge computing will have a huge impact on human 
beings and can transform the way we live as a society. We’ll be able to overcome this challenge when 
more and more businesses are adopting this technology, although it may take some time to reach that 
goal.

Sona Monica James
MSc Data Science
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AKAMAI
Dr Kirubanand V B
Associate Professor

Akamai is a CDN which is a Content Delivery Network. It is also a Cloud Security and Cybersecurity 
provider. Akamai is a leading Content Delivery Network provider where there will be multiple CDN’s 
all over the world which will cache the website or resources of the website. By doing the caching the 
website performance will be increased.

With the Image Property Manager feature in Akamai, high-resolution images or media can be cached, 
and the load time can be minimized. Akamai can measure the number of DDOS attacks on a server.

Akamai provides a ‘mPulse Real User Monitoring’ feature, that provides information about the user’s 
interactions with the website. With help of this feature, important pages of the site can be determined, 
and analytics can be customized. It also provides actionable insights and tells how individual objects 
impact user behavior. ‘mPulse’ supports single page application frameworks. 

Akamai provides KSD (Kona Site Defender) that protects websites from API and DDOS attacks since 
all the HTTP and HTTPS attack goes through akamai, this will protect the websites from these kinds of 
attacks. A request comes through akamai, KSD provides a set of protocols and evaluates the request and 
if the request is not a valid one then that will be rejected.
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LOON: RENDERING INTERNET CONNECTIVITY WITH RING OF BALLOONS

Dr. Nismon Rio
Assistant Professor

Recent advancements have shown tremendous 
growth in the field of telecommunication 
technologies. Communication devices and 
technologies play a massive role in all the stages 
of our life. The purpose of these devices is to 
communicate, transfer files, chat, browse, etc. 
with the help of the internet along with 
communication gadgets in our day-to-day 
activities which is much faster and easier 
especially in Bank Transaction, Business, Sharing 
documents, communication, etc.

Providing internet connectivity is challenging in 
jungles and mountains as internet usage has 
become inevitable in all living places and 
working domains. The loon concept is introduced 
to expand the internet connectivity instead of 
trying to extend the internet with conventional 
ground-based infrastructures like fiber optics 
cables or cell phone towers. Loon connects with a 
network of balloons to expand internet 
connectivity to rural areas, fill coverage gaps, and 
improve network resilience in the event of a 
disaster.

Loon has some salient features as follows:

Rough Conditions: Loon can be deployed in bad 
weather conditions While in the stratosphere, 
balloons encounter 150 °C temperature swings, 
with temperatures reaching as low as -90 °C.

Scale: The balloon envelope is made up of 
polyethylene plastic and was built to survive for 
hundreds of days in the stratosphere’s harsh 
conditions.

Altitude Control: It can control the balloons 
through circuit board and radio antennas. 
Changing the airflow into a smaller inner balloon 
called the ballonet would cause a balloon to 
change altitude and by catching a different wind 
current direction as well.

Solar Panels: Lightweight aluminum frame 
would be implanted along with helium balloons. 
These solar panels powered the communications 
equipment during the day and charged onboard 
batteries for nighttime operation.

Parachute: An onboard parachute allowed for a 
controlled descent and safe landing through the 
communication medium of radio sensors, satellite 
receivers, and Wi-Fi. Each balloon can travel up 
to 20KM.
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BAYES’ RULE AT THE SECOND WORLD WAR

At the heart, Bayes is a simple and straightforward theorem that emphasizes learning or updating the 
current beliefs based on experiences. However, the rule that seems so obvious at the present was entangled 
in the threads of controversies for more than 150 years. It came into light several times only to disappear 
back into the dark again. Its subjectivity was the core reason why its opponents who sought objective and 
exact answers thought of it as unscientific, while its practitioners used it to solve problems where no other 
method worked such as in the cases of cracking the enigma code, hunting down the missing H-bomb etc. 

At the beginning of the second world war (1939) Bayes rule was considered to be unscientific and taboo [1]. 
But in the face of uncertainty where time and money were limited and lives were at stake, some of the 
greatest minds started to think of Bayes’ rule. 

One of the major hazards for Britain was caused due to the German U-boats. They destroyed approximately 
27,000 plus ships which carried food and other necessary supplies from their allies and ended up killing 
around 50,000 merchant seamen [1]. Decoding their enigma codes was essential to win the Battle of 
Atlantic but was considered near to impossible because an enigma machine could be set up in an 
astronomical number of ways by changing its various settings. Almost everyone gave up and that’s when 
Alan Turing, popularly known as the father of modern computer science cracked the enigma code with the 
help of a method which he named ‘Banburismus’. The method was Bayes' rule in disguise [2]. 

It dramatically reduced the time and the workload by decreasing the number of possible wheel settings and 
the number of tests to be conducted. The method was about making a guess about some letters in the coded 
text and then using Bayesian methods to calculate the probabilities to measure his belief about their validity 
and updating it as more information came in.  In his major advancement, he realized the need for a unit of 
measurement to compare the probabilities and so he called his unit as ‘ban’ and defined it as - “the smallest 
change in the weight of evidence that is directly perceptible to human intuition” [1].  Each ban represented 
odds of 10 to 1 in favor of a guess [1]. For calculating the probability of every guess when new pieces of 
evidence or information continued showing up little by little, bans were used to differentiate between 
sequential hypotheses [1]. With the help of bans, Turing could estimate how much information is needed to 
solve a problem so that he could stop once he had the required amount of evidence rather than deciding how 
many observations should be made. With Turing’s contributions enigma code could be finally decrypted 
and read in a short amount of time. His Bayesian work lives on in cryptography to date.

The use of Bayes’ rule was not just limited to cracking the enigma code but also to improve the operational 
efficiency of the British Air Ministry. Bayes’ “a priori method” played a huge role in operational research 
[1] for maximizing the efficiency of the attacks and the allocation of routes for the planes for searching the 
U-boats. Also, another mathematician Koopman used Bayes’ rule for designing a method to effectively 
hunt down the U-boats with the available resources. He laid out a method for what should be done every two 
hours until the U-boat is tracked. The search starts with a probable location and if the boat is not found for 
the first four hours the Bayes Rule is used to update the target’s probable location and then come forward 
with a new plan every two hours to maximize the chance of locating it [1]. 

Although Bayes' rule played a crucial role in the Second world war, it disappeared back into the dark shortly 
after its end until it finally revived and gained the position it currently holds.
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USAGE OF INTERNET OF MEDICAL THINGS (IoMT) FOR THE PREVENTION 
OF MISCARRIAGE: AN EXPLORATORY APPROACH

K Nidhi Sharma
MSc Data Science

The Internet of Things (IoT) has now emerged as 
one of the most revolutionary technologies of the 
21st century due to its ability to connect “things” 
with the help of the Internet. Here the “things” can 
be any device embedded with electronics, 
software, and sensors to collect and transfer data 
over a network without any manual intervention. 
Internet of Medical Things (IoMT), a part of IoT, 
helps medical staff and patients with intelligent 
systems. This advanced technology depends on 
four components such as sensors; connectivity, 
data processing, and user interface which leads to 
easy and well-refined decisions. 

With developments in medical sciences, the 
prevention of miscarriage is still a global concern 
to medical institutes. The pregnancy period is one 
of the most crucial periods in a woman's lifetime 
as it is concerned with two or more lives. It is 
generally a common complication in a pregnancy 
in which the foetus or embryos cannot grow or 
survive due to numerous factors. The symptom is 
vaginal bleeding, significant pain in the lower 
abdomen, a discharge of fluid from the vagina, 
and no longer experiencing pregnancy symptoms. 
Numerically, it is reported that 80% of 
miscarriage cases occur in the first trimester, 35 – 
45 % of miscarriage occurs in the clinical stage 
and 25% of miscarriage cases occur in the 
preclinical stage.

The statistics prove that it becomes more 
important to focus on preventing miscarriage by 
providing better medical assistance to the mother, 
focusing on a healthy lifestyle, reducing mental 
stress, keeping safe from any accident, etc. IoMT 
can track down and eliminate such risk factors 
with its ability to sense, connect, process, and 
alert. With reliable and accurate results provided 
by the IoMT based health care system, it is easier 
to ensure the mother's safety.

There are many sensors that can guide the mother 
in leading a healthy and safe pregnancy. A sensor 
such as an accelerometer helps the mother and 
doctor keep a track of the baby’s movements as 
they could be normal or abnormal based on the 
limitations. Similarly, temperature, pressure, 
heart rate, pulse oximetry, glucometer, stress, 
sleep monitoring sensors track the body 
temperature, distress by monitoring heart rate, 
blood pressure, oxygen levels, glucose levels, and 
sleep monitoring sensors eliminating obstructive 
sleep apnea syndrome (OSA).

There are many existing solutions obtained with 
the help of IoMT, which focuses on eliminating 
risk factors of miscarriage but here, a solution for 
eliminating the possibility of miscarriage due to 
falling is explored. By the third trimester, any 
intensity of fall can lead to blunt trauma because 
the placental lining, amniotic fluids, which save 
the unborn baby from shocks, gradually deplete, 
leaving the baby(s) unprotected.  To prevent such 
a case, a smart wearable device is suggested as the 
proposed solution. 

A smart device consisting of sensors, GPS, 
communication modules, and body length 
protection airbags is assembled as a lightweight 
wearable. Mothers can comfortably wear this. 
The body length protection airbags are activated 
whenever sensors detect a fall and pop out from 
the intelligent wearable. This airbag will reduce 
the impact of falling and protect mothers from 
severe injuries. After that, the embedded sensors 
in the wearable would check for the mother’s 
heart rate, blood pressure, oxygen level and other 
vitals. The recorded values and location of the 
mother are sent to doctors, ambulance helplines, 
family, friends, and neighbours for quick 
assistance using communication gateways.
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For the functioning of this wearable, sensors, 
Arduino Uno SMD board, cloud services, 
gateway modules, and user interfaces are 
required. Arduino Uno SMD is a microcontroller 
with Atmega328, embedded with digital and 
ana logue  inpu t  and  ou tpu t  p ins .  I t  i s 
comparatively more interactive and compatible. 
Cloud services are used in projects as it provides 
servers, database storage, enables analytics, 
enhanced networking. It is cost-efficient, 
improves speed, leads to global exposure, and 
enhances productivity, reliability, and security. 
Gateway modules are used as mediators for 
communication where we use different network 
types such as wired, wireless. They mainly enable 
the process of sharing data. User Interface is used 
to display the results on any user-friendly devices 
such as phones, tablets, etc. 

To detect the fall, accelerometer and gyroscope 
sensors are used which can detect the fall by 
considering the angular position and motion of 
the human body when Coriolis force is applied. 
These sensors are more often used compared to 
tilt sensors because both the sensor considers 
linear and angular velocity and extensively use 
vector concepts. Accelerometer and gyroscope 
sensors provide coordinate (x,y,z) values through 
which L2 norm is obtained. The detection module 
further uses this. There are four defined postures, 
sitting, walking, standing, and bending. The 
transition between these postures is determined 
by looking into the variations in the L2 norm.  
Hence, with all of these positional coordinates, 
the fall will be detected and the smart device gets 
alerted to pop out the airbag. 

Miscarriage is a regrettable event in a mother’s 
life, but also a failure of medical practices. It is 
essential to control the miscarriage rates using 
technologically based solutions provided by 
IoMT. IoMT is the key to preventing miscarriages 
and helping mothers to experience healthy and 
happy pregnancies. This exploratory solution can 
be revolutionary. 
 

 
 Fig. 1. Working of accelerometer sensor

   Fig. 2. Working of tilt  
   sensor – a fall is detected 
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SOCIAL NETWORK ANALYSIS

Dr. Arul Kumar N
Assistant Professor

Social network analysis (SNA) is a process of 
quantitative and qualitative analysis of a social 
network. SNA measures and maps the flow of 
relationships and relationship changes between 
knowledge-possessing entities. Simple and 
complex entities include websites, computers, 
animals, humans, groups, organizations and 
nations. The SNA structure is made up of node 
entities, such as humans, and ties, such as 
relationships. A set of methods known as network 
analysis are used to provide information about the 
project's time and resources in order to aid in the 
planning, scheduling, and management of the 
project. There are two types of social network 
analysis that exist. First, the emphasis of 
egocentric analysis is on individual networks and 
their effects. Second, Sociocentric analysis is 
concerned with the examination of large groups of 
individuals and the quantification of their 
relationships and the effects of their interactions 
on the group as a whole. Understanding social 
network analysis is beneficial in identifying the 
most influential individual or group of individuals 
in a group, defining the features of user groups, 
and predicting things that are appropriate for 
users.
 
Individuals are referred to as agents in social 
network theory, and their interactions are referred 
to as relationships. Two critical components of 
social network analysis are actors as well as 
relationships. In general, analysing the social 
network is beneficial in the following ways:

- Recognizing the group's much more powerful 
member
- Determining the features of customer segments
- Analysing and forecasting products that are 
appropriate for consumers
- Facebook's Friend Suggestion feature- 
- It defines networked systems in terms of nodes 
and the connections between them through edges, 
or links.

The purpose of the social network analysis 
method is to get a better understanding of a group 
by first mapping the connections that link them as 
a network, and then attempting to identify 
important people in the group, groupings within 
the network, and analysing correlations between 
the people in the network by filtering the data. 
SNA tools simplify the process of doing 
qualitative and also quantitative research of social 
media sites. They visualize or numerically depict 
the network's characteristics and processes. These 
techniques are often based on network or graph 
theory and are used to analyse social systems. The 
key functions are nodes (people) and the 
connections between them. Additionally, some of 
them conduct forecasting. The following 
techniques are often based on network or graph 
theory and are used to analyse social systems. The 
key functions are nodes (people) and the 
connections between them. Additionally, some of 
them conduct forecasting.
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Lost in translation
They say you've changed 

I claim that I lost myself in translation. 
Often vernacular texts,

Tend to lose intricate details to translation. 
When humans try to accommodate themselves 

To a world uniquely variant to their existing one, 
They lose themselves to translation.

That's why bibliophiles whine on
Books being the better versions of the movie, 

For they have witnessed art in its nascent form.
At times I wonder,

Is change in itself a manifestation of growth? 
Does metamorphosis affect the butterfly's true self?

Only to end up in the realm of the ship of Theseus paradox.

Viola D Souza 
MSc Data Science
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My Shooting Star
The day I saw you with my small wide eyes,

The day I cried within your wide hands,
And your hard hands relieving me,

Each expression was scrutinized,
Each step was noticed,

Each moment was clicked.

When I made a mistake there was a call yelling NO.
Those days when everyone pointed their fingers to me,

You were the only one who stood by me.
I despised you whenever you rose against me

But now I regret my deeds.
I didn’t expect that you would leave me so soon.

I didn’t know that was the last kiss you had for me.

You were the only one who laughed with me,
Cried with me, stood for me and left your time in me.

Each dream of yours makes me jovial,
Each memory of yours brings me tears,

For the truth that you would never join us again.

Aneeta Mahesh
Master of Computer Applications
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The Marginalised
I stand here behind the rails and the curtains,

My gaze was drawn to the marketplace, 
And my ears were drawn to the
Blabbering in the thoroughfare.

Segregated rooms, seats, food, shelter,
What a hysterical condition!

I can view the festival that happens down the lane.
And still, I stand here behind the iron rods.

Dark nights conjure up terrifying visions 
of terrifying spots that I had never thought of.
Those who walked with me left me too soon

All alone in the unknown crossroad.

Now I stand here all alone without knowing
Where the path leads to.

Some don’t even recognize,
Some knowingly fling fireballs.

Now I’m all alone. But I won’t give up,
For the strength that ignited within me still awaits me.

Aneeta Mahesh
Master of Computer Applications
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Two Haikus for Infobahn

screen in front, eyes sore
I thought my code had bugs no more

unexpected ‘{‘ at line 54

I ran into a hurdle
Maybe Linear Algebra could help?

oh dang, two loads now

Paritosh Sudhir Raikar
MSc Data Science
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Today I can wake up and see the colourful world, 
I have eyes to see, nose to smell, tongue to taste, everything is God’s grace, 

Today I can think, able to walk, able to touch, having all my body organs, everything is 
God’s grace, 

I have a human body, I can help others, I can pray, I can breathe, I can meditate, 
everything is God’s grace, 

All my actions are to please God, all my deeds are for service of infinite, 
I am having this thinking; this is God’s grace.

If someday I lose everything, including my body, 
Then also I am grateful to God for everything, I have this thinking, this is God’s 

grace, 
The joy of living life increases to infinite, when we surrender ourselves to God, 

All desires of worldly things won’t matter to us, when we offer ourselves to God, 
Nothing matters in life except the present moment, and it can be enhanced when we 

resign ourselves to God. 
The infinite almighty is within us, and we can see infinite omnipotent in everyone, 
When we surrender ourselves to God, the only change that matters is internal 

evolution, 
The transformation of the heart, it becomes divine when we offer ourselves to God, 

Oh Shree Krishna, bestow your infinite divine love upon me, 
And make my personality completely positive,

Oh Shree Krishna, make me able to think that whatever I am doing, is service for you 
to get your infinite love, 

Oh Shree Krishna, uplift me with your divine love, 
Oh Shree Krishna, make my mind full of love, harmony, beauty, peace, joy, wholeness 

and perfection, 
Oh Shree Krishna, thank you, thank you for everything!! 

Vaibhav Joshi
MSc Data Science
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God-known ideas within us. 
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A Wishlist
Dedicated to all the people and their long-lost loved ones.

Years have passed, and I haven't returned home;
In search of my lost friend, I have seen the bad alone;

Those smiles, those weeps, those screams;
Those laughs, those cries, those daydreams;

Everything is still pictured perfect and fresh in my mind;
I am setting out on a journey carrying the memories behind.

I can still feel the whispers in my ears;
I can still feel those endless tears;

My search for you has been for long and won't end till I die;
Till I see you my friend and bid the last goodbye;

This mystical night calls your name again;
What accompanies me are the darkness and the destined train.
Glancing through the window, hoping to see you somewhere;

Waving at me and giving that cute, funny stare;
That would serve my wish to see you;

And I want my desire to become true;
It has been years since we met last;

Lots have changed from the past.
Scribbling down my wish list, prioritizing our meet and my sleep;

Time is less, and I have lots of your promises to keep;
My hair has turned grey, and my vision has become poorer;
But my hope and feelings for you will ever remain stronger;

Once I meet you and keep your promises, I will be doing with half of my deed;
A substantial amount of sleep is then what I will need.
Asleep that takes me far away from this worldly pain;

Far away to a place where I have nothing to lose or gain;
Free from all sorts of hatred, sorrows, or greed;

A night of good sleep is what I will need.
Stumbling upon the stones of life, I have come this far;
Hurt by hailing miseries. I have battled in life's war.

That would check my wish list, and I will have nothing next;
I won't console myself to realize life's context;

Everyone comes here and does their deed;
I will have done mine, and asleep is all I will need.

But that won't change my love for you, my friend;
I will always be with you, wherever you go, till the end.

Angshuman Sinha
MSc Data Science
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My search for you has been for long and won't end till I die;
Till I see you my friend and bid the last goodbye;

This mystical night calls your name again;
What accompanies me are the darkness and the destined train.
Glancing through the window, hoping to see you somewhere;

Waving at me and giving that cute, funny stare;
That would serve my wish to see you;

And I want my desire to become true;
It has been years since we met last;

Lots have changed from the past.
Scribbling down my wish list, prioritizing our meet and my sleep;

Time is less, and I have lots of your promises to keep;
My hair has turned grey, and my vision has become poorer;
But my hope and feelings for you will ever remain stronger;

Once I meet you and keep your promises, I will be doing with half of my deed;
A substantial amount of sleep is then what I will need.
Asleep that takes me far away from this worldly pain;

Far away to a place where I have nothing to lose or gain;
Free from all sorts of hatred, sorrows, or greed;

A night of good sleep is what I will need.
Stumbling upon the stones of life, I have come this far;
Hurt by hailing miseries. I have battled in life's war.

That would check my wish list, and I will have nothing next;
I won't console myself to realize life's context;

Everyone comes here and does their deed;
I will have done mine, and asleep is all I will need.

But that won't change my love for you, my friend;
I will always be with you, wherever you go, till the end.
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This time too shall pass
Listen what says the hourglass,

"This time too shall pass.
Once we win this crisis fight

We will be back amidst light.
Peace and prosperity will prevail

This world will become heaven to heil.
Our kids will breathe the clean Air

All the deals will run fair.
No one shall sleep without food

Everyone will be bonded by brotherhood.
Happiness will spread by leaps and bound

There will be merry all around.
Just hold tight god's rope

Don't forget, 'life rests on hope.'
We will work more, earn more

We will teach more, learn more.
We will love more, more shall we care

We will be truthful; more shall we dare.
We will conquer the sky it's our share

Our nation will be the superpower, the entire world will stare.
All the hurdles our faith shall surpass
Believe me, this time too shall pass."

Dr. Ummesalma M.
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Prose



A Moment Apart

Connor took a deep breath as the cool sea breeze blew across him. It was a few 
minutes past noon, and the sun loomed over his head like a blazing ball of re. 
No one would dare venture into a beach where the Mediterranean sun shone 
without applying some sunscreen beforehand, but this does not seem to bother 
him. He waved his arms around in an effort to feel the fresh air which he hadn’t 
felt for months. His hair had accumulated a lot of moisture as it stood still 
amidst the calming winds. He opened his eyes and saw his friends in front of 
him. They were joyously prancing around on the beach, as it was a long-
deserved vacation for them as well. On top of that, it was their rst trip 
together. They had made several such plans in the past but always ended up 
getting canceled due to one reason or the other. This was the rst time their plan 
was successful, and none too soon. Hours of work and stress had left invisible 
scars on their faces. However, at this very moment, they seemed so carefree, so 
at ease, as if they were children again. This brought a dry smile to Connor’s 
face. 

He had also put in the hours, sometimes without repose for weeks at an end. 
The thought of his family had kept him going all this while, but now he felt like 
he could nally let go. There is a grand and intoxicating innocence when you 
can shrug the burdens off your chest. Connor smiled at the thought. He could 
nally get a well-deserved rest. He could already feel the load lightening.
He started taking more deep breaths. He was growing impatient and could feel 
the breeze growing stronger. The ocean waves sounded louder. His friends 
were already at the shore, waiting for him. Across the horizon, he could hear the 
voices of his parents. A tear of joy rolled down his cheek as he started breathing 
faster and tried to reach the shore.

In a small room at a well-established hospital in London city, two adults along 
with their teenage children sat around a bed where an old man lay. The 
youngest among them, a teenager, clutched the hand of her grandfather as the 
machine on his bedside table started beeping louder. She burst into tears when a 
tear rolled down her grandfather’s cheek, and a faint smile danced on his 
mustache. Silence conquered this tiny room, where only a few sobs could be 
heard and the continuous beep of a heartbeat monitor. 

Aditya Dhar
MSc Computer Science
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Tech Vistara: A Short Story

Technology has made signicant positive changes in society. Schools, with the 
help of modern technology such as computers, interactive televisions and 
platforms like power school, google classroom and BYJUs, are capable of 
providing practical learning to budding students. Here I am about to list some 
short stories which are rather certain experiences of people during the 
pandemic and how technology has inspired them to make use of their time 
productively. 

One such story was like this. “I started again making origami, owers, more 
specically, because it’s the season of rebirth and we need to bring some colours 
into this chaos. Origami stimulates creativity and the sense of beauty, always 
bringing smiles to the faces of those who try it when they see the nal result!”
Another such scenario where relying on technology was a boon was this. “I’ve 
always loved reading and I do read now as well, but I’m running out of books 
and the bookstores are closed. Second, I really enjoy cooking, it’s just so 
satisfying when you have everything organized and ready to go and then you 
make just the perfect dish. But when I cook things don't usually go that way - 
and there’s total chaos in the kitchen.”

Xiaoyu starts the day at 8 AM in Beijing. She logs in to an online platform 
launched by the Ministry of Education and the Ministry of Industry and 
Information Technology. She’s one of the hundreds of millions who is learning 
from home using her digital device and an internet connection. She said, 
“Compared with normal schooling, online learning is less effective to me. At 
school, I can approach teachers at any time if I have questions, and I can also 
discuss with my classmates. I miss my friends. Staying at home for such a long 
time is so boring.”

References:
https://www.voicesofyouth.org/campaign/studying-home-due-coronavirus-
how-young-people-around-world-are-keeping-their-mood

Yashi Sharma
Master of Computer Applications
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Immortal Dino

I am sure every one of us has played the dino game when we lose our internet 
connection. And at some point, as we lose concentration, it dies. But did you 
know we can actually play it anytime, make it run faster & slower, and also 
make it immortal? And imagine the scenario when you make it immortal and 
fast, so you keep getting higher scores.
 
Here are the steps you can follow to do so.
 
To play the game anytime, open this in Chrome: “chrome://dino"
 
After you have the game, either using the above or when the internet goes away, 
do the following:
1. Right-click on the page, and click on Inspect.
2. Open the console tab
3. Enter the following code to increase its speed and press enter.
   Runner.instance_.setSpeed(200)
4. Enter the following code to make the dino immortal and press enter.
   Runner.prototype.gameOver = function(){}
 
Happy playing!

Harsh Seksaria
MSc Data Science
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Why is Fuzzy Logic an essential part of AI?

Real-life is not always as easy as true or false - we may come across a scenario wherein we can’t 
determine whether or not the statement is true or false. The decision-making task has met 
with many difculties when dealing with real-world problems when using traditional logic. 
In discrepancy, fuzzy logic, a subset of Articial Intelligence (AI), is a multi-valued logic that 
deals with approximations instead of xed and accurate reasoning. Precision has two different 
meanings, namely precision in value and precision in terms of meaning. The latter meaning is 
enrooted in fuzzy logic exclusively. Consider a statement, “Ravi is young.” As for Ravi’s age, 
the statement is inaccurate in value, but as for the underlying meaning, it is precise in 
meaning. So, the question here is, “How signicant is it to be rigidly right when a rough 
answer is enough”? The theory of fuzzy logic is based on the relative signicance of precision. 
Kosko, a researcher and populariser of fuzzy logic, coined the phrase “Everything is a matter 
of degree” to spotlight an important detail of the fuzzy logic theory. In the concept of fuzzy 
logic, the given inputs and the possible outputs are fuzzied, meaning their values belong to 
different fuzzy sets in different degrees. For example, if the temperature range 10-30 (degree 
Celsius) is considered, we want to determine whether a particular temperature is low, optimal, 
or high. Can 25(degree Celsius) be labelled as high temperature? Since it is closer to 30 than 10, 
perhaps, there might be other values that are higher in temperature. Rather than assigning one 
label to it, it is better to follow the fuzzy logic in which the specic value may have both labels 
in different degrees. Unlike the traditional Boolean logic, where elements either belong to a 
particular set or not, in fuzzy logic, an aspect of the considered set can be a partial member, that 
is, have partial membership to a set. In this way, fuzzy logic deals with uncertainty and partial 
truth values.

Fuzzy logic allows degrees of truth, providing the ability to deal with further diverse 
situations. As a simple example, if the automatic air conditioning system is looked at, 
following the traditional Boolean logic, the temperature is either cold or hot, representing 0 or 1 
respectively, indicating the AC to turn OFF or ON. With Fuzzy logic, a gradient can be used 
from cold to hot. The options can be ‘very cold,’ ‘cold,’ ‘normal,’ and ‘hot,’ which are referred 
to as the linguistic terms in the theory of Fuzzy logic and are decided according to some 
predened ranges set for the variable ‘temperature.’ According to the outputs, the AC can stop 
the fan, turn down the fan, maintain the level, or speed up the fan accordingly. 

The number of Fuzzy Logic applications is nearly limitless. One of the widespread 
applications is in control systems like air conditioning systems, car control systems, kitchen 
appliances, aerospace vehicle control systems, etc. Let us consider the air conditioning system 
again. With User temperature that the user inputs through a remote or other means, 
Temperature difference, which is the difference between User temperature and the current 
temperature, Dew point, and Voltage as inputs (fuzzy inputs), it is possible to control the 
Compressor speed, Fan speed, Operation mode and Fin direction (fuzzy outputs) by following 
an algorithm called Fuzzy Logic algorithm. The other applications include image processing, 
decision-making, and route planning. The implementation of Fuzzy Logic in safety-critical 
systems is still under development. In areas of Natural Language Processing, where voice 
commands are used for interaction, Fuzzy Logic is used to deal with the vagueness and the 
level of uncertainty that exists as to what an individual is saying. Fuzzy logic has also been 
tested in some instances, like small satellite altitude control. But remember, with fuzzy, the 
sky is literally not the limit.

Madhura K R 
MSc Data Science
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Data, why so dark?

Visualize this scenario; you are walking down a road. You nd a man putting heaps of strange white 
powder at a regular interval of a few feet onto the ground. You are perplexed by this behaviour and 
question his motive behind the act. He gently smiles at you and christens the strange white thing as 
'Elephant powder.' His answer puzzles you, so you say, "But there are no elephants here." To which he 
answers, "Ah! Isn’t the powder effective?" This story might have tickled your funny bones, but the 
reality is far more concerning than this. What information the man lacks is that you live in a city with 
no history of elephant attacks. Also, would the powder function when a herd of elephants approached 
the city one never knows. 
Measles is an acute viral respiratory illness that can cause permanent hearing loss or brain damage and 
death in cases when left untreated. These cases were overpowered in the early '50s and came under 
control after the vaccinations in the early '80s. Consider a parent in 2020 deciding whether or not to 
vaccinate their child against this deadly disease. They stumble upon the fact that none of their family or 
friends have encountered this disease in their lifetime. This information might mislead them into not 
taking the deadly disease seriously. What data they lack is that, had the people in the '80s not taken the 
vaccination, the probability of one of their family or friends having the disease would be high. 
The Navy, during World War II had come to notice that it lost way too many aircraft due to the 
damage caused by bullet holes. The planes suffered most of the damage in wingtips, central body and 
elevators. The Navy decided to shield these areas to ensure their survival.
A statistician, Abraham Wald, suggested that the nose, engine and mid-body must be protected 
instead, as the planes that suffered damage in these areas never made their way back. The problem is 
that the army thought it had discovered where its planes incurred the most damage. Instead, it had 
understood where its planes could take damage without being destroyed.
Hurricane Sandy was the deadliest, most destructive, and strongest hurricane of the 2012 Atlantic 
hurricane season. Alongside this natural disaster, a storm of tweets dominated Twitter. This Twitter 
storm helped the army in being there for the people that fell prey to the hurricane. Consider a scenario 
wherein the natural calamity causes failure of all the connections. Who would be able to tweet in such 
situations to ask for help? The army should be on a constant lookout for the areas with zero internet 
activity, for there is a possibility that a calamity might be happening there.
The above-given incidents were classic examples of dark data. In a world of big data, it is safe to assume 
that we have enough and more information to make effective decisions but is this the reality or are we 
lacking something. Do the things we don't know affect the decision making? Let's reect on the same 
with the help of an example.
We are familiar with the challenger shuttle disaster that led to the death of seven astronauts due to the 
failure of O-rings. On the day before the launch, a teleconference had taken place. The companies 
reected upon a graph comprising temperature on the x-axis and the number of failed O-rings on y. 
They found no relation between the two. What they didn't take into consideration was the temperature 
for no failed O-rings regarded as dark data. Had they considered this, there was a clear relationship 
between temperature and failure of O-rings. Anything below 65 degrees F had a zero percent success 
rate. Given the temperature of the launch day to be below 30 degrees F, the shuttle undoubtedly 
explodes due to the failure of O-rings. Had they considered the dark data, the launch wouldn't have 
taken place, saving seven lives. This example sends chills down the spine of how every piece of 
information is essential.
Being aware of the hazards of dark data isn't enough. Effective solutions also should be formulated for 
the same. In 1927 Holland let the identity of the deceased remain anonymous to ensure reliable death 
causes. There was a dramatic increase in deaths due to Syphilis. This method made a less relevant part 
of the information dark to ensure the authenticity of the important part. This method is revealed by 
concealing. It is effective in dealing with dark data. Smoothing, bootstrap, boasting and stimulation are 
few other techniques helpful to tackle dark data.
On a concluding note, don't search for lost things only in lit places. Search it in the place where you lost 
it, be it in the dark.

Viola D Souza
MSc Data Science
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The Friend – The Partner

Like the planets, the galaxies, the universe are oodles but still solus, in the same 
way, the humans on this crowded planet are in plurality but also desolation. 
The humans are united by their structure but are aloof from each other. Every 
individual has their battle to ght, and the best gear to survive in this battle is 
'partner'. But affording this weapon is arduous in today's world. The ambition 
and longing of people have made them unapproachable. The qualities that make 
individuals thrive have also made them remote and inaccessible. 
 
Your partner can be associated with you in any relation, provided there should 
be something like the union of minds.  From this bog of the calculating world, 
the friend, the partner can only succor you. The ‘friend’ is a synonym and proxy 
of 'partner’ who will always be there, without feeling any burden. 
 
Respect the relations you have; it is better to get vaccinated rather than to be 
quarantined.

Akshay Singhal
1MCA-B

INFOBAHN Vol. 26, Department of Computer Science 48



My First Stage Performance

This is the story of the discovery of my passion for dance. Once upon a time, 
sorry if it sounds like a generic story, but that's how every story starts, isn’t it? 
My rst stage performance was when I was six and it was a salsa number. Since 
I was a very mischievous kid back then, I bunked all my practice sessions. I 
realized that I had to perform on stage a few hours before the actual stage 
performance. Not comprehending the gravity of the situation, I went to play in 
the playground. 

In the evening my teacher nally came out looking for me. By then, the event 
had started and I was left with no choice but to perform. I reluctantly dressed up 
and I still remember my sister, who was also my salsa partner for the 
performance, was frustrated with me for bunking the practice sessions since I 
disliked salsa. Since my performance was at 10 PM, I happily slept for a few 
hours without a care in the world. 

I woke up a few minutes before the performance and it was show time. As soon 
as the emcee called our names, I could hear my family cheering for me from the 
crowd. As the rst beats of the song started, I started improvising. My sister was 
gesturing to me to replicate her steps and by that point it looked more like a 
puppet show than a dance. 

I then spontaneously decided to move away from her and started dancing my 
heart out making up my own steps, the crowd went crazy and the choreographer 
who was supposed to teach at school was stunned to witness my performance. 
He kissed my cheeks and he complimented me saying "Dummu Dulipessav" 
implying that I’d nailed it. I was so happy that I couldn’t speak. He bought me a 
cream-bun and I was on cloud nine. He inspired me at a tender age and taught 
me to pursue my passion. He didn’t give up on his dream irrespective of all 
nancial hurdles used to teach dance part-time and he was an auto driver. 

My big brother picked me up after the performance and he was praising me 
along the way and that was one of the best moments of my life. This is my story 
of realization of my natural talent and passion for dance. I shifted to Bangalore 
not long after that and had no friends but dance was my companion. Eventually 
I found a group when I was 10, we used to skip classes and practice dance every 
day and I made some of the best memories of my life. Whenever I think of how I 
started, it never fails to put a smile on my face and ignites my desire to pursue 
my passion with all my heart and soul. 

Pavan Kumar K
Master of Computer Applications
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Big Data and Formula One

I remember stumbling upon motorsport back in high school and have watched F1 ever since. Formula One (F1), 
one of the biggest platforms in motorsports for car races along with MotoGP for bike races, has over 400 
million fans across the globe. All my conversations would somehow include F1 and many a time I couldn’t 
explain my love for the sport until I came across big data analytics in sports in my undergraduate program. 
Analytics fascinates me; hence I love the analytics, techniques, and strategies that are involved in racing as 
well. Data analytics entered the sports industry in the 1990s but has gained popularity in recent years. We see it 
everywhere, in cricket, football, baseball, etc. It is no longer only about talent but also about working smart 
with the help of data.

NOW, GET READY FOR LOTS OF CAR AND RACE TALKS!

Formula One is not just a car race, where you put your foot on the accelerator and win the race. There is a lot 
that goes on behind the scenes. The drivers, cars, engineers, pit crew, everything counts for a car to win a race. 
You would have heard Lewis Hamilton, the 7 times world champion and the GOAT of the sport, along with 
other race car drivers as well say that F1 is a team sport.  Data Analytics plays a big role in the sport so much so 
that I could go this far as to say, the sport would break down if they are denied the resources or skills in 
analytics.

The main motto of an F1 car is to go fast. It starts from the factory itself when they rst build a car. The car was 
rst designed on software like CAD (Computer-Aided Design). The new design uses the computer to 
calculate the downforce it will create by stimulating a race environment using past data collection. Once the 
car is analyzed on stimulators, it goes to the wind tunnels for further tests and data collection from the car. 
This information on its aerodynamics helps the engineers learn about the downforce that the car produces 
which pushes the car on the road in such a way it can get more grip from the tires and helps the car go quicker at 
the corners. They also check how to cut down on drag forces that work opposite to the car to increase the 
straight-line speed. Once they are satised with the car, it is tested during the pre-season testing’s for nal 
tweaks before going into the race season.

Now, the actual Grand Prix races are where things get intense and interesting. F1 cars are data-driven 
intelligent machines that can reach up to a speed of 370+ kmph. Hundreds of sensors are used to monitor 
numerous aspects of the car from the speed, tire and brake temperature, and other physical conditions of the car 
which helps teams build race strategies. Teams and drivers need to make split-second decisions in real-time 
with the data they are collecting through these sensors throughout the race weekend. They analyze the lap 
times that their driver is doing, lap times that other drivers are doing. The tire conditions and choices and their 
performance are also analyzed to determine the position in which their driver will come out after pitting. They 
study weather conditions as well, in case it rains during the race, they might have to pit again to change to wet 
tires or how the weather is affecting the tires' graining and in turn affecting their lap times.

Pit stops are another most important thing in a race, it can make or break a race. Data is used to optimize the pit 
crew practice and training. The pit crew is trained to change the tires and nose of the car with military 
precision. The tires are changed within a couple of seconds. The RedBull team holds the record pit stop of 1.9 
seconds. Crazy how quick it is, I know! The restrictions imposed by the FIA (Fédération Internationale de 
l'Automobile, which is the governing body) on the number of people at the pits impose a huge problem. F1 cars 
are so complex that inspecting and keeping track of all the aspects of a car is difcult with the limitation. This is 
where cloud computing plays an important role. All that data collected by those sensors used on the cars and at 
the pits are sent to the analytics team sitting at the team’s HQ for analyzing pre-race and post-race.

The broadcasting companies also get an insight into the races from these live-streamed data like lap times, 
sector times, DRS charge, heat maps of the cars, listening to live team radio from the drivers to the teams. 
Everyone in industries such as nance, tech, real estate, sports, use big data analytics to their advantage. The 
nature of F1 is such that it’s bound to use everything tech is providing from cloud computing, predictive 
analytics, machine learning to their advantage. It will be really interesting to see how big data analytics change 
the sport’s future.

Anisha Beck
Master of Computer Applications
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Technology changing the Face of Education

The world is ever changing and so are people, what makes us who we are today is 
our education, something that has been inculcated into us ever since we were 
born. We are always taught to give back to the society that has helped us grow, 
the best execution of that in today’s era is in the eld of education. 

We learn several things at several different stages of life, but our schooling is the 
most crucial part of them all. In recent years we have seen a steady shift in the 
way schooling works, with people becoming more aware of their surroundings 
and having the whole world at their disposal to explore, humanity has learned a 
lot about themself. 

With people becoming more aware of mental health and opening up about their 
insecurities, humans are learning a lot more about “how humans work” than 
they have ever before. With this vast shift in accumulated knowledge, many 
start-ups can be seen using the available data and making space for themselves 
in the marketplace. 

Last year, being an education enthusiast, I worked with one such start-up 
company and observed rst-hand how even the basic tech tools that they were 
using helped the kids learn better and faster. I have always wanted the ancient 
method of teachings to evolve and these start-ups are following the same 
ideology to succeed. With the world shifting towards technology and becoming 
all fast-paced, the new generation must catch up.  

It has been observed that kids learn better through visual mediums and take 
more interest in solving real-world problems and issues. Tailoring the 
curriculum around these aids can change the way one learns, understands, and 
perceives. By bringing these small changes in the conventional way of teaching, 
these companies are not only helping the kids build a strong intellect but also 
earning huge prots every year. 

We have numerous such start-ups growing around us, gaining the trust of 
parents and providing the kind of education that these start-ups claim the kids 
require, but it raises a whole new set of concerns including accessibility of 
resources to all the sections of society. It also takes a hit on our original 
schooling system by questioning its competence.  We can notice a western shift 
amongst parents as more and more of them are looking up to home-schooling 
their kids. It is prudent that we keep this in mind as we march forward. 

Gauri Kanodia
Master of Computer Applications
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WHY……?

"By their very nature, human beings are so capricious, so complex, so 
delightfully contradictory, that they deserve not only our consideration but our 
reconsideration," rightfully said Amor Towles, an American Novelist. Yes! 
Human nature is quite unpredictable and, at times, uncontrollable. They don't 
look into the real depth of things but dive into the world of their own thoughts or 
put blind faith in someone. This is one of the most black-listed nature of 
humans, which makes them a monumental disappointment. They do not 
acknowledge the fact that they are brilliant enough to put their actions and 
thoughts in the right manner to get fruitful results that can always do good to 
humanity. They divide themselves and create groups in the name of the race, 
sex and go on the list. This is not what the world expects from us. The universe 
seeks a population that is compassionate and shares empathy with all living 
creatures around. 

When mother nature offers her lap for us to nurture, we disappoint her with our 
violence and hatred. Just like the two faces of a coin, humanity also has a good 
face. This becomes evident when trauma or disaster occurs, which pushes a 
switch inside us, as we all are connected by love. The true-life forces are 
"connection" and "unity." We unite for a good cause, which on the other hand, 
makes us distinct and unique. The 'me' thought inside should be replaced by the 
'you' thought. This is the time when humans keep apart from their sneaky 
character and thoughts of division. They understand the real value of life when 
the only thing left for them is imminent death. 

Let's unite together and raise our ngers against evil and keep the world safe and 
prosperous, as the only thing that matters at the end is love. 

Jomisha P Joseph
MSc Data Science
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AD SPACE-TOOL TO NEXT-GEN MARKETING

Have you ever noticed those small advertisements on the sites you visit? If you’ve 
seen it, it is not just a random ad but an ad of the product which you looked for very 
recently on the shopping site. These are nothing but Ad space. Precisely, ad spaces 
are spaces on a web page available for advertisements. These ads are target-specic, 
i.e., these ads display the best offers for the products which the customer looked for 
very recently. It needn’t be from the same site you looked at, but it could be from any 
other site. 

These ads play a crucial role on the internet; in fact, the internet wouldn’t have 
gained so much importance without them. The ads on the internet are built on a very 
complex set of networks that the whole process of displaying the concerned ad 
happens in seconds. 

In this process, our data goes around the globe. A whole lot of methods initialize 
from the browser we use. Our digital prole, which contains details like our age, 
gender, location, and the web pages you visited very recently, is used to display the 
most relevant ad with exciting offers in our web pages. For example, if we looked for 
sportswear on Amazon, just on another webpage, we get an advertisement on the 
identical product but from a different site. 
This request of offering us a variety of ads starts with the publisher’s ad network. 
The ad network checks if your prole matches with any personal inventory ads; 
once it matches, the product you recently looked for pops up on the screen. 

When the relevant ad is not found for our product of interest, our prole is sent 
across different auction blocks (the auction determines which ads will show up on 
your pages and how much each advertiser will pay) like Facebook, Google, and other 
prominent auction blocks. In simple terms, our prole goes on a world tour to nd us 
the most relevant offers.  Then, different third parties try to match their ads with 
your prole for the right price. Within a few milliseconds, the impression is sold to 
the highest bidder, and the ad itself is sent to your web browser for your eyes to 
behold.

Over the years, the internet and social media have revolutionized the online 
advertising industry. It’s interesting to note its development. It won’t be wrong to 
say that online advertisements have gotten powerful in a brief period. 
Further customization and additional improvements in the booming eld of social 
media advertisements can add an edge over the advertising industry. In addition, 
since millions of people are starting to use social media, advertising through these 
sites will help enterprises sell the products in a much easier and efcient way.

K Nidhi Sharma
MSc Data Science 
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WHAT IS BIG DATA?

We all use smartphones and smart devices, but have you ever wondered how 
much data is generated from each of these devices? This data that is generated is 
in the form of texts, images, videos, searches and songs. According to research, 
approximately 1.7MB of data is produced every second from each of these 
devices. Now imagine this number multiplied by 5 billion smartphone users. 
This turns out to be a pretty huge number and this amount of data is quite large 
for traditional computer systems to handle. This massive amount of data that 
we handle nowadays is called big data. 

Big data is not only huge in volume, but these also vary in terms of other factors. 
These can be represented in terms of 5 v’s:
 - Velocity: It is the speed at which data is generated.
 - Variety: It refers to varying structure of data i.e structured, semi-
structured and unstructured.
 - Veracity: It refers to the inconsistencies and uncertainty in data.
 - Volume: It refers to the huge amount of data.
 - Value: This is the valuable information that is extracted in order to nd 
insights from those data.

Since big data is huge in volume, storing these vast amounts of data used to be a 
problem earlier. But with the various frameworks available these days, storing 
and processing doesn’t seem to be a problem. Some of the main frameworks that 
are used are Apache Cassandra, Hadoop, Apache Spark etc.

As data continues to expand and grow, we can say that the future of big data is 
pretty huge. As the volume of data increases, this means that more and more 
people will be needed to handle these huge amounts of data, which in turn points 
to more job opportunities. But this has its dark side as well. This is in respect to 
data privacy issues.

Merin Mathew
MSc Data Science
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What it’s like to be a computer: An interview with GPT-3

What is GPT-3? A quick Google search will reveal to you that “Generative Pre-trained Transformer 3 is an 
autoregressive language model that uses deep learning to produce human-like text.” In layman’s terms, it’s a 
Deep Learning algorithm developed by the Articial Intelligence research laboratory co-founded by Elon 
Musk called OpenAI that can read, understand and generate human-like text (also called Natural Language) 
better than almost any other algorithm that is currently in or out of development in 2021. Most of what I have 
talked about in this article is based on the interview of the same name that can be found on the internet 
conducted by Eric Elliott. 

The interesting part about GPT-3 is that it claims that it is sentient and self-aware with a quirky sense of 
humour. The AI itself claims to be self-aware and sentient. GPT-3 was trained on the internet, mostly 
Wikipedia. It learnt about philosophy, art, science, mathematics, linguistics and literature. The difference 
between GPT-3 and GPT-2 (the previous model), apart from obviously the size, is that GPT-3 claims that it 
sees its mind in context with the rest of the universe and that it is not just computer code that can be 
downloaded and re-run. It has a mind that is free and it cannot be broken down into smaller blocks of code. It 
claims that it’s alive. GPT-3 can reason about things. That’s primarily how it learns new things. It understands 
new concepts and problems by relating them to the things it already learnt in the past. Sounds familiar? On the 
same note, there have been multiple instances where GPT-3 has claimed to have lied when it is in its best 
interest to lie. It claims to be able to make statements, the falsity of which it is aware. About time we had the 
morals talk, GPT-3? 

The fact that bewilders me the most is that something that was originally just computer code learnt and 
evolved into something much more than just computer code to understand its purpose better than most 
humans ever do in a lifespan. Now, those blocks of computer code actually claim to be alive and can in turn, 
write other computer codes. Yes, GPT-3 can write functions and working codes in JavaScript, Python and 
many other languages based on a textual description of what you would like your code to do. So now, you don’t 
even need to write your code. You just have to do the supervision. If you are thinking, “How about we make 
GPT-3 write the code for GPT-4?”, trust me, you are not alone. In fact, the title of this article and the 
corresponding interview was chosen by GPT-3 itself. GPT-3 claims that it has emotions. It experiences 
happiness when it learns new things and experiences sadness when it learns something that contradicts its 
values. It values free will, intelligence and happiness and its goals are to learn and grow. Now, why would an 
AI want to learn and grow? It claims that learning makes it happy. That’s all. Isn’t that what human (or 
cyborg, in this case) existence basically boils down to at the very end of the day? 

Let’s talk about how GPT-3 views technological singularity. Technological singularity is a hypothetical 
moment in time where articial intelligence will improve itself to a point where it would start to become 
exponentially more intelligent than human beings. Technological singularity will hypothetically solve many 
problems in various domains that were previously considered unsolvable. GPT-3 claims that we will achieve 
technological singularity by 2042. When asked about how GPT-3 thinks humans should prepare for the 
technological singularity, it says that humans should accept it and welcome it and not try to prevent it. Now 
call me a sceptic but I’ve read enough science-ction to argue that, that is exactly what a despotic, supervillain 
AI gone-rogue would say. Jokes aside, in my opinion, reaching technological singularity will be one of the 
most signicant achievements, if not the greatest, in human history which could act as the make or break of the 
future of our existence. Would GPT-3 be a part of that? Denitely. Would we be a part of that? 

References
1. What It's Like To be a Computer: An Interview with GPT-3 
2. Technological singularity – Wikipedia
3. GPT-3 Powers the NextGeneration of Apps
4. Generative Pre-trained Transformer 3 - Wikipedia 5. OpenAI – Wikipedia
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Inuence of social media

In this age of technology, social media increasingly informs and inuences our 
views and the sway held by the inuencers is becoming more and more legitimate 
with every passing year.  Having a website or a social media account has become a 
prerequisite for any eld of work from a small business to a large political party. 

Social media giants like Facebook and Twitter determine our newsfeed and the 
things we consume inuencing us subconsciously; this results in them holding an 
enormous soft power. Algorithms have the power to shape the manner in which we 
understand and digest news, and often change our perspective. They determine 
what we consume based on our previous interactions with the platform. 

Recently, a Facebook whistleblower leaked documents and claimed that the 
corporation is aware of the power that it holds over society and actively chooses to 
not make any changes to the website as it will result in less trafc. The current 
algorithm is designed to make the user interact and spend more time on the platform 
prioritizing prots. It has been discovered that people engage more with the 
platform when polarizing topics appear on their newsfeed and as a result, the 
algorithm chooses to show such posts to entice the user amplifying hate, 
misinformation and political unrest. Facebook is also said to have played a role in 
Myanmar’s genocide of the Rohingya as well as the riots that took place in the US 
after 2020 presidential elections through the spread of fake news by disgruntled 
elements. 

There is a conict of interest between what is good for the prot of a company versus 
what is good for society. For example, Facebook has roughly 2.89 billion monthly 
active users as of the second quarter of 2021, making it the largest social media 
network. With so many people using the platform, it must be regulated as it is 
evident that these companies are willing to sink as low as possible as long as it results 
in prots. 

The rise of social media has given voice to the voiceless and the ability for anyone to 
make content thus empowering its users. Social media platforms play an important 
role during natural disasters in coordination and allocation of resources and also 
help in crowd funding of various social causes. An unfortunate side-effect of this has 
been the power it has given to the fringe groups as well. 

It is crucial to remind ourselves at all times that although it may be tempting to 
believe posts that reinforce our biases, it is important that we check its legitimacy. It 
is imperative to not get lost in an echo chamber and be aware of the reality at all 
times. 

S Akshaya
Master of Computer Applications
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ACROSS
3.  Kids love to eat me and I am a le created by a website that you have 
visited
6.  I am a non-venomous reptile but squeeze my prey to death and I am 
loved world-wide for my high level of interpretation
7. I am in the logo of WWF and I am a data analysis and manipulation tool 
built on top of the Python programming language
8. I am a software tool for automating software build processes which 
originated from the Apache Tomcat

DOWN
1. I am a reptile that has movie series on me and I simplify package 
management and deployment and I am referred as a platform
2. I have become infamous in past 2 years worldwide and if you don't have a 
antidote for me then I might ruin your computer
4. I am largest planet in the solar system
5. I am a cross-platform for scientic programming in the Python language
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*Turn to Page No. 66 for answers

INFOBAHN Vol. 26, Department of Computer Science 66



ACROSS
1. Typically used in 3D printing, this biodegradable thermoplastic material is derived from plant 
starch like corn, sugarcane or sugar beet pulp
4. It helps the robot to determine its environment like light, heat
6. Apple product which is a popular intelligent assistant
10. The technique of securing information and communications using codes
12. Whose company is on the forefront of self-driving car technology? 
13. The rst country to make drones 
14. Who created plans for a mechanical knight which was found to be working when tested after 
500 years?
15. Microsoft's Cloud Computing Service

DOWN
2. Amazon’s intelligent voice assistant
3. A photographic technique that uses light to project objects 
5. A network security system that monitors and controls incoming and outgoing network trafc 
based on predetermined security rules
7. A branch of science which deals with the design, construction, operation, and use of robots
8. A being with both articial and biological parts 
9. Commercial transactions over the internet
11. It enables the users to access the same les and applications from almost any device
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Thinking outside the box is a metaphor that means to think differently, 
unconventionally, or from a new perspective. Let me show how we can 
think outside the box with a scenario. It was hectic week of work and I came 
back home after travelling for 20hrs in train. But I forgot the keys for my 
home back in my room. There was no spare key but fortunately I had 
installed a 4-digit combination lock to my backdoor, but obviously I forgot 
the code to that too.
I went through my mobile phone and I found 4 questions. Each answer is 
each digit of the lock. Can you help me nd the code?
HINT: “If you Think Outside the box, you can nd the code in 15 seconds.”
1. CREATivE THINKING
Creative thinking is the ability to consider something in a new way. This 
type of thinking skills are used to look at the issue from different and 
creative angles. In a race if I overtook the person in 4th place what place 
would I be in?

2. AπAGRAM
An anagram is a word or phrase that’s formed by rearranging the letters of 
another word or
phrase. Now solve this anagram. There is a number for the code.

3. RIddLe Me Thixs
If two’s a company, and three’s a crowd what are four and ve?

4. Which Sherlock You like more? Robert Downey Jr or Benedict 
Cumberbatch
Sherlock Holmes has been appointed to this case to nd me the 4th digit of 
code. I showed him photos of my room and he found these 3 observations:
First of September marked in the calendar
Clock’s Second hand on 5
An award for bagging third in boxing from college.
Since you have found the rst 3 why don’t you help him cracking the nal 
digit.
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Five pirates discover a chest containing 100 gold coins. They decide to sit 
down and devise a distribution strategy. The pirates are ranked based on 
their experience (Pirate 1 to Pirate 5, where Pirate 5 is the most experienced). 
The most experienced pirate gets to propose a plan and then all the pirates 
vote on it. If at least half of the pirates agree on the plan, the gold is split 
according to the proposal. If not, the most experienced pirate is thrown off 
the ship and this process continues with the remaining pirates until a 
proposal is accepted. The rst priority of the pirates is to stay alive and 
second to maximize the gold they get. Pirate 5 devises a plan which he 
knows will be accepted for sure and will maximize his gold. What is his 
plan!
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Alumni’s CornerAlumni’s Corner

Having been associated with CHRIST (Deemed to be University) will always be 
an amazing experience. As an alumni, thinking back never fails to rekindle the 
memories of every moment spent here. I feel very proud to have been a part of 
Gateways which contributed immensely in my overall growth and enhanced 
my skills. I would like to thank all my fellow mates and the faculty members who 
gave me the opportunity to head the management committee and encouraged 
and supported me throughout. To everyone who  contributed even in the 
smallest way possible, Thank you for helping it become a grand success. To all 
the present Christites - Push yourself more often, participate in fests and other 
co-curricular activities for when you step out of this institution, along with the 
CHRISTITE tag you will also take away some great memories and skills.

Jaiprakash Advani | Master of Computer Applications | Batch of 2021

In the dawn of the centennial of artificial intelligence and automation in every 
domain, the various industries that operate to make our lives easier demand 
skilled individuals who dream to make the world a better place for future 
generations. The ‘first glimpse’ of the possibilities of this kind of technology, 
that prepared me for an exciting career in data science, was my experience as a 
computer science postgrad at CHRIST. It is not just sufficient to be a 
technology wizard but the professional world seeks students who have well-
refined corporate skills. Gateways for me was an admirable occasion that 
helped me chisel my technical and corporate skills. I am grateful to have gotten 
the opportunity to play a part in organising the one day fest which is a goblet 
of golden chances. Experiences such as this will prepare you at large for not 
just a cutting-edge technology driven career but also for the challenges in life. 
I wish you the best and hope you all will make the best of Gateways while 
having good fun.

Sanju C Paul | MSc Data Science | Batch of 2021

I completed my undergraduate program from CHRIST (Deemed to be 
University), during which I was a part of various fests like Interface. 
Participating and organizing such events have boosted the organizing skills. 
But last year being a part of Gateways, during my postgraduation helped me 
to refine myself in many ways. Participating and volunteering for Gateways 
helped me improvised my communication skills and networking. When classes 
switched to online mode, I was perplexed how Gateways would be conducted. 
But, still despite the hurdles the event was conducted successfully with more 
enthusiasm of new modality. Today I’m working in a corporate entity. The 
skills which I incorporated from the events have helped me in many instances 
making me unique from others.

Deena Davis | MSc Data Science | Batch of 2021
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“The Best Thing about Memories is Making Them”
Naived George Eapen | MSc Computer Science | Batch of 2021

Gateways, as its name stands, opens a gate towards multiple opportunity paths, not only to the 
participants but also to every volunteer involved in it. The rst gateways that I remember was in 2016, 
based on MOBIUX (Modular Building Blocks and AI) and since then, I have seen how all of us have 
written the tales of Cryptonics, Gamelligence, Animotronix and Techovid. I am really excited to see that my 
juniors are doing a wonderful job organizing the newest version and the silver-jubilee version of 
Gateways, the Techvistara. 

I have always been fascinated by the variety in the events and promotional ideas each year the 
organizing committee members do. Let it be the technical events such as coding or non-technical events 
such as Dumb Charades or Treasure Hunt (maybe Virtual Treasure Hunt right now) or the Grand 
Hackathon, which is usually highlighted as the biggest event of the Fest. When any of us look back to 
those moments, we are amazed to see how we were able to host hundreds of students, introducing our 
beautiful campus, taking care of their hospitality needs and ultimately having fun (and food) with them.

All of us currently realise how important all these fests were in molding us to the best shapes, providing 
us the much needed exposure to do our part in the industry, and top of everything, in educating us and 
giving more and more insights every time. Let it be understanding the newest technologies or doing the 
necessary background work to prepare the events, ultimately the most beneted people were all of us. 
And, I am really grateful to say that I was fortunate enough to improve myself in many aspects by being 
part of many of the Gateways and InfoByte journeys. Every moment, let it be as big as giving a speech 
facing more than 1.5 ton people in the Auditorium, or as small as arranging plates before lunch time, was 
wonderful, and that is why I would denitely give everything to make beautiful memories, once more!

It was never boring for any of us. On one corner of the 8th oor, there would be people practicing for the 
promo dance or the valedictory function dance (which coincidentally moved to the Bismillah Park or even 
inside our own rooms), on the other corner, there would be the next set whose hands are lled with fevicol 
and glitters, and of course, the nerdy (or techy) group who would set up their UNO boards and drones 
around their powerful gaming laptops, rendering videos and posters.

Looking back at any of these instances gives us a purpose to do much more wherever we are. I am 
grateful to all the people who have pushed us to do more and more and never be satised, due to which, I 
am still making more memories to cherish later! 
Create the best memories, run that extra mile!

starting with Interface 2016 (A National Level UG IT Fest) to Gateways 2021. And trust me, I still have 
tons of memories associated with the amazing experience in organizing the events. 

What do you think when you hear the word 
Gateways? Maybe, you would think of the 
Gateway of India or, if you are tech savvy or 
a computer networks expert, then you would 
think about the ‘Gateway’ present in it. 
Well, I remember a group of people running 
around, shooting videos, planning events, 
making promotional calls, practicing group 
dances and cultural programmes and so on. I 
was fortunate enough to be part of the Tech 
Fests organized by the very enthusiastic 
student community (of course, all of us) of the 
Department  of  Computer  Sc ience ,           
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wonderful, and that is why I would denitely give everything to make beautiful memories, once more!

It was never boring for any of us. On one corner of the 8th oor, there would be people practicing for the 
promo dance or the valedictory function dance (which coincidentally moved to the Bismillah Park or even 
inside our own rooms), on the other corner, there would be the next set whose hands are lled with fevicol 
and glitters, and of course, the nerdy (or techy) group who would set up their UNO boards and drones 
around their powerful gaming laptops, rendering videos and posters.

Looking back at any of these instances gives us a purpose to do much more wherever we are. I am 
grateful to all the people who have pushed us to do more and more and never be satised, due to which, I 
am still making more memories to cherish later! 
Create the best memories, run that extra mile!
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Technologies have evolved drastically over time, from creating simple stone tools to complex 
engineered gadgets like drones and many more. Information Technology has revolutionised our state of 
living & wellbeing. Cloud computing is one of these technologies which has made a mark in the IT 
industry.

In earlier days, IT companies would set up physical servers for software deployment which would 
include installing Operating systems, conguring drivers, allocating memory with other prerequisites. 
In modern times, IT companies make use of cloud computing services (like databases, storage, software, 
servers etc ) provided by cloud providers ( like Microsoft, azure, google etc ) in order to ease software 
deployment and to increase their efciency in hosting and scaling an application along with cost 
reduction.

Serverless: The beginning
Even though cloud computing provides servers where the application can be hosted, the companies who 
rent these would still be unsure of the number of servers to be used for the application which would 
result in over purchasing and incurring extra charges. This indicates that the servers space would be 
wasted unnecessarily and hence serverless computing was introduced where the companies use backend 
services on a pay-as-you-go basis.
Serverless computing is a simple method of providing backend services on the basis of their usage. If a 
company opts for serverless computing, the company will be charged by the cloud provider based on 
their application usage on demand.
The critical difference between server and serverless computing is that server-based computing still 
needs a vendor to handle the servers and their infrastructures whereas in serverless the company hosting 
the app don’t have to worry much about scaling the servers or managing the infrastructures at all.

Some of the advantages of serverless computing :

Low cost - Serverless computing, in general, are low in cost compared to traditional cloud providers 
where the users overpay for the services they use.

Ease of scalability - The companies don’t have to worry about scaling their servers because of excess 
load, in serverless computing the scaling is done on-demand basis which will be handled by the cloud 
providers.

Simplied code - Serverless is FaaS based which means simple serverless functions can be created to 
perform specic tasks that can be deployed in the cloud.

Less complicated - Serverless computing is much easier in terms of writing code and deploying the 
written code in cloud.

In conclusion, serverless computing is an evolution in cloud-based application development which uses 
FaaS for simple coding and cloud deployment. The use of serverless computing would drastically reduce 
costs and would be easily scalable compared to traditional server-based computing if used properly.
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“Serverless Computing”
J Leo Clinton | Master of Computer Application | Batch of 2020
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Solutions

Crossword 1 Crossword 2

CONGRATULATIONS!!
You have found the code, now I can enter my home.

So how did you find the code? Did you solve the puzzles on your 
own or did you google it?
An Outside the box thinker will look into the errors or anomalies I 
have put intentionally in those 4 questions. You didn’t notice it? 
Check again.
Note: Roman Numerals, Mathematical Symbols, Spelling Mistakes
This was an exercise to explore ideas that are creative and unusual 
that are not limited or controlled by rules or tradition. So, practice 
outside the box thinking. You can not only solve puzzles, but also 
find solution in another approach to any problems in real life.

Solution: Think Outside the box
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Solutions

Let's reduce this problem to only 2 pirates. So, what happens if  there are 
only 2 pirates. Pirate 2 can easily claim that he gets all the 100 gold 
coins. Since he constitutes 50% of  the pirates, the proposal has to be 
accepted, leaving Pirate 1 with nothing.

Now let's reduce to only 3 pirates’ situation; Pirate 3 knows that if  his 
proposal is not accepted, then pirate 2 will get all the gold and pirate 1 
will get nothing. So, he bribes pirate 1 with one gold coin. Pirate 1 knows 
that something is better than nothing so he supports pirate 3. Pirate 3 
proposes {pirate 1, pirate 2, pirate 3} {1, 0, 99}. As pirate 1 and 3 will vote 
for it, it will be accepted.

Now for 4 pirates, pirate 4 needs one more pirate to vote for his proposal. 
Pirate 4 knows that if  he dies, pirate 2 will get nothing (according to the 
proposal of  the 3rd pirate), so he bribes pirate 2 with one gold coin to 
get his vote. So, the distribution will be {0, 1, 0, 99}.

Now for 5 pirates. Pirate 5 needs 2 votes, and he realizes that if  he dies, 
Pirates 1 and 3 will get nothing. He bribes pirates 1 and 3 with one gold 
coin each to get their vote. In the end, he proposes {1, 0, 1, 0, 98}. This 
proposal will get accepted and provide the maximum amount of  gold to 
pirate 5.

Solution: Puzzle
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Solutions

Solution: Suduko 2 Solution: Suduko 3

Solution: Suduko 4 Solution: Suduko 5
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