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The department aims to nurture students to be IT professionals who are inno-
vative and technically competent to meet the advancements in

industrial and societal needs.

VISION

To produce technically competent and socially responsible graduates.
To develop well-equipped laboratories to gain practical exposure in IT practices.
To support research culture, consultancy work and enhancement of
entrepreneurship skills.
To enhance industry linkage for good placements and real-world exposure.
To encourage, involve and support students for environmental and social 
wellbeing.

MISSION

PEOs
The graduate will be a competent professional with high-level technical
proficiency in the field of Information Technology to identify problems and 
develop innovative solutions to meet the industrial needs.
The graduate will exhibit professionalism, teamwork, leadership skills, and 
lifelong learning.
The graduates will ethically apply their computing knowledge and skills
considering societal, economic, and environmental factors.
The graduate will be intellectually competent to pursue higher education 
and conduct research-oriented activities.

PSOs
Demonstrate proficiency in one of the emerging Technology like Data
Science, Machine Learning, and Web/Mobile Application Development.
Demonstrate skills to design, develop and test software systems to pro-
vide solutions to real-world problems.



Congratulations to the students and faculties associated with the mag-
azine committee for successfully publishing the second issue of  
departmental technical magazine Tech-Treasure. The Tech-Treasure is 
creating a platform which provides an opportunity to the students and 
staff  to express their original thoughts on technical domains.

The magazine plays an instrumental role in providing exposure to the 
students to develop written communication skills and command over 
the language. It is a step towards building professional and ethical 
attitude in them. The entire journey of  creating Tech-Treasure is an 
outcome of  rigorous effort made by students and faculties.

The main aim of  this magazine is that the Students not only gain the 
knowledge about the latest technological developments and advance-
ments through reading and writing articles but they also develop verbal 
and written communication skills.

On concluding note, I would like to thank all the stakeholders for their 
involvement and encouragement and wish all the best for their bright 
future. 

- Dr. Vibha D Patel
(HOD, IT)

HOD’s Message
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Golden Growh of TCS

Key points of TCS Journey

Built the Advanced 
Data Dictionary 

(ADDICT),a global 
repository of  project 
information, with a 
last and advanced 
nomenclature that 

gave users a holistic 
view of  an entire 

project and processes.

They launched the 
Falcon (Fast Access 

local Computer 
Network), a result of  

TCS' research into 
integrated heteroge-

neous computer 
networks, creating the 

first fault-tolerant, 
muti-user,multitasking 

windows-type capability, 
ahead of  commercial 
products that became 

industry leaders in later 
years.

They made a foray into 
the packaged software 

market in India with the 
Master key suite 

consisting of Business 
Manager System (BMS), 
a multi-user software, 
designed for the new 

Unix-based minicomput-
ers, a project manage-

ment tool (PRISM), and 
a package for structuring 

oral and written 
communication 

They signed a $10 
million deal with 
Swiss Securities 

Clearing Corporation 
(SEGA) to design, 

build and implement 
the world’s first 

real-time domestic 
and cross border 
securities clearing 

and settlement 
system.  

Launched iON, a fully 
integrated 

cloud-based, 
pay-per-use platform 
for Small and Medium 

Businesses in India. 
Became the first 

software firm to be 
assessed at CMM 

Level 5 
enterprise-wide in 

software services and 
development. 

1982

1984

1988

1989

2011

Growth of Global IT Firms

“We are seeing two types of  demand. One, for the trans-
formation of  the first generation of  e-governance 
services using newer technologies such as cloud and 
analytics, and two, for newer projects, from healthcare to 
smart police and smart cities. At any given time, we have 
three to four requests-for-proposal ongoing,” Tej Paul 
Bhatla, head of  TCS’ public services business unit.

    India’s Passport Project 

Today, TCS provides a scalable technology platform for 
passport services to 1.3+ billion Indian citizens, includ-
ing 32 million citizens living overseas. In the next phase, 
TCS will refresh existing facilities and systems, edevelop 
innovative new solutions to enable the issuance of  

e-passports, enhance the citizen experience using 
biometrics, artificial intelligence, advanced data analyt-
ics, chatbots, auto-response, natural language processing 
and cloud solutions.

    SWAN Project

Tata Consultancy Services (TCS) has won the country’s 
largest State Wide Area Network (SWAN) project from 
the government of  Andhra Pradesh on a five-year Build, 
Own, Operate, and Transfer (BOOT) model. This is the 
fourth SWAN project TCS has bagged in a row, demon-
strating wider acceptance of  its expertise in the infra-
structure management space. TCS is also implementing 
SWAN projects in Chhattisgarh, Tamil Nadu, and Bihar.

TCS role in Government Projects

Tata Consultancy Services is an IT services, consulting, business and outsourcing solutions organization that delivers 
real results to global business, ensuring a level of  certainty no other firm can match. TCS offers a consulting-led, 
integrated portfolio of  IT and IT-enabled services which includes application development and maintenance, business 
intelligence, enterprise solution, assurance services, engineering and industrial services, infrastructure services, consult-
ing, asset leveraged solutions and business process services. This is TM delivered through its unique Global Network 
Delivery Model, recognized as the benchmark of  excellence in software development.

About
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Products

TCS BaNCS Digital solutions™, powered by BaNCS 
ADK, provide financial institutions with the capability to 
design, configure, brand and deploy apps on demand 
based on their unique needs. TCS BaNCS is also block-
chain enabled in a unique coexistence model, with Quartz
™, The Smart Ledgers.

TCS CHROMA™ is a cloud-based, AI-driven Talent 
Management solution addressing the core and strategic 
talent needs of  organizations. It enhances employee expe-
rience, promotes workforce well-being, and maximizes 
their productivity to enable a high-performing organiza-
tion.

TCS Connected Intelligence Platform™ (CIP) is a 
unified data analytics platform that enables business and 
technical stakeholders to securely ingest and analyse 
multi-domain data by combining data engineering and 
data science capabilities in a seamless low-code 
platform.Designed and built with modular components 
that ingest, analyse and gain insights from massive data 
repositories. CIP is a scalable platform that is pre-inte-
grated with big-data management, real-time stream 
processing, a predictive scoring engine, AI/ML engines, 
and data visualization capabilities.

TCS Intelligent Urban Exchange™, Designed to 
accelerate the implementation of  smart IoT initiatives, the 
TCS Intelligent Urban Exchange™ (IUX) IoT Analytics 
for Smart Cities and Businesses is a platform that 
provides smart software solutions to address the challeng-
es of  a modern-day city. This cloud platform leverages 
data from multiple domains, systems, and IoT devices and 
runs advanced analytics that support real-time deci-
sion-making.

TCS MasterCraf™, DevPlus is a scalable Agile and 
DevOps product to plan, execute, and govern 
demand-to-deploy software delivery processes. DataPlus 
is a data management product to help build trust on 
enterprise data, through enhanced data privacy and data 
quality. TransformPlus is a cognitive, legacy moderniza-
tion product to drive end to end application and data 
transformation, business rules extraction, cloud application 
migration.
TCS Optumera™, Self-learning Supply Chain is an 
AI-powered autonomous platform that helps retailers 
make integrated merchandising and supply chain deci-
sions through multidimensional concurrent optimization 
of  KPIs in real time. 

TCS has become the second-most valuable brand in the 
IT services sector globally, according to Brand Finance, 
the world’s leading brand valuation firm. India's largest IT 
company TCS ranked at No. 3 in 2021, after IBM. TCS is 
also among the largest IT companies globally in terms of 
market capitalisation.
Brand Finance 2022 Global 500 IT Services ranking is led 
by Accenture. There are two Indian IT companies in the 
top 5, TCS and Infosys, ranked at No. 2 and No. 3 respec-
tively. The duo beat US IT giant IBM.

- Dhruvil Bhojani (4th Sem)

TCS Rises to Become Second Most Valuable IT Services Brand Worldwide
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The word “Metaverse” is a combined word from two 
words - ‘Meta’ meaning Beyond and ‘verse’ from the word 
‘Universe’ hence the word literally means ‘The Universe 
Beyond’. The term Metaverse was first coined by N. 
Stephenson in his sci-fi novel “Snow Crash” which first 
appeared in 1992.

Wikipedia says…
“A metaverse is a network of  3D virtual worlds focused on social 
connection. In futurism and science fiction, it is often described as a 
hypothetical iteration of  the Internet as a single, universal virtual 
world that is facilitated by the use of  virtual and augmented reality 
headsets.”

It is a Spatial Network of  Virtual 3D Universes and Places where 
you enter as an Avatar, and Immersively experience 3D Content, 
Games, trade within the digital economy and virtual items, socialize 
virtually, and extend your current reality.

The metaverse is a concept of  a persistent, online, 3D 
universe that combines multiple different virtual spaces. 
You can think of  it as a future iteration of  the internet. It 
will allow users to work, meet, game, and socialize togeth-
er in these 3D spaces. Games like Second Life and Fort-
nite or work socialization tools like Gather.town bring 
together multiple elements of  our lives into online worlds 
which are similar to Metaverse.

Digital Avatars:  One of  the main features of  metaverse 
are Avatars (a Sanskrit term meaning Incarnation of  
God), rather than a static 2D profile picture, users will 
have to enter the metaverse by creating their Virtual Char-
acter and express their identities digitally. This brings in 
the concept of  Digital Fashion, Branded Wearables and 
Exclusive Items.

Decentralization: Although Blockchain Decentraliza-
tion is not a defined need in the metaverse, with the rise 
of  blockchain and NFTs, decentralization has become an 
important aspect of  the Metaverse. All the purchasable 
assets in the metaverse will be in the form of  NFTs - Non 
Fungible Tokens (Blockchain based Digital Items) - which 
will allow users to actually own their metaverse items in 
their Web3 Wallet. Users can trade, sell and cross-use their 
Digital Items which was not possible in say, traditional 
games.

Immersive Experiences: By crossing all the boundaries 
of  our physical existence in this universe, metaverse can 
bring us an infinite possibilities of  mind-boggling experi-
ences, metaverse can replicate almost any real-world expe-
rience from attending Virtual Classes (3D Zoom Classes 
with 3D Screen-Share!), Singing Concerts, Office Work 
(Immerse VR), Flying, playing Games (Fortnite, Second 
Life) etc.. 

About Features

METAVERSE

Tech-Treasure | Volume-02 Page 03

Trending Technologies



As everything in this Universe, Metaverse too has its 
drawbacks:

Addiction: Just like Gaming, Metaverse can become a 
widely addictive experience, more time in the metaverse 
will lead to being used to virtual reality leaving real reality 
just for food and sleep, Kids and Teenagers will have to 
spend balanced time in their extended realities.

Virtual Bullying: Internet has lots of  strangers, and it is 
hard to monitor such a vast no. of  audience in the 
metaverse and keep track of  these issues.

Privacy and Security: Privacy and Security has always 
been a concern for the Internet, even big companies like 
Meta have already been hacked and the privacy has been 
compromised. Even Metaverse, although protected by 
blockchain, user data is still vulnerable to security attacks.

The Metaverse is not an application, or a concept, rather 
it is a complete Revolution of  Internet and Web as we see 
today. Meta’s Horizon Worlds is already being used, other 
apps and games like VR Chat, Roblox, Spatial.io, Immerse 
are already in the Metaverse.

Finally, in conclusion, the Metaverse is already out there 
and is going to revolutionize the human experience we 
know till date, the metaverse is going to be a transforma-
tion. You can try out metaverse like - decentraland.org, 
spatial.io-virtual NFT,meetup,live event etc, sandbox-
.game- decentralized community driven.

- Gaurav Barai (8th Sem)
 Guided By - Prof. Jignesh H Vania

METAVERSE

I believe the metaverse
is the next chapter

for the internet.

- Mark Zuckerberg
CEO, Facebook
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The growing use of  containers has led to a subsequent 
rise in the demand for Container Orchestration Platforms 
like Kubernetes. Using containers to package applications 
has dramatically streamlined the process of  shipping 
applications from Development to Production. No 
doubt, Kubernetes as a platform orchestrator by intro-
ducing its profound ways has further simplified the 
process. And there are few practices to keep in mind while 
using Kubernetes that can enable secure deployments and 
drive the efficiency of  clusters.

1. Use Namespaces
Kubernetes provides an efficient resource for large teams 
to isolate their work called a Namespace. You should 
leverage the ability of  namespaces to separate different 
teams’ work on a single Kubernetes cluster. Namespaces 
also help in isolating individual applications so that man-
aging them becomes easier. One can have proper stan-
dards implemented indicating which namespace should 
be used for what kind of  work, simplifying management.

3. Use Secrets and Configmaps
Secrets and configmaps can be used for configuration 
details like secret keys, passwords, or userids. This secures 
applications and provides a way to edit these details 
individually in respective YAML files without having to 
change the main-application deployment file.

7. Use Secrets and Configmaps
Kubernetes has implemented a rather rich feature of  
RBAC to define individuals, teams, or applications’ access 
to the cluster. Kubernetes Roles is a resource to specify 
the allowed actions in the cluster. These roles are bound 
to Users or Applications (Service Accounts) using 
RoleBindings. This way of  defining restricted access to 
clusters implements a layer of  access management.

- Inshiyah Nalawala (8th Sem)

5. Specify Resources Limits
It is a good practice to set resource usage limits for appli-
cations. It allows keeping the resources of  the cluster 
under check and eliminates opportunities for excessive 
drainage of  resources by a single application, which can 
seriously impact the performance of  other applications. 
These limits of  CPU or Memory usage can be defined for 
each container in the spec of  a Kubernetes Pod/Deploy-
ment/StatefulSet..

4. Use of  init Containers
An initContainer exhibits an attractive feature. It runs to 
completion before the main application container is start-
ed so, it can be a potential helper that can run custom 
utilities and setup code that is not a part of  the main 
image. It is a good practice to use initContainers in cases 
of  performing tasks like pulling code from repositories or 
using commands like ‘sed’, ‘awk’ for setup. It allows elimi-
nating extra layers in the image by not having to include 
these steps in the image build process.

2. Use readiness and liveness probes
Kubernetes Probes are defined for Pods. Readiness Probe 
checks whether a pod is ready to accept traffic or not. A 
Pod is considered ready when all of  its containers are 
ready. This information is important as it is used to decide 
whether or not to add a Pod from the list of  load-bal-
anced servers behind a Kubernetes Service. Liveness 
Probes helps restart a Pod in case it does not give a 
healthy response. Sometimes applications break and 
besides restarting, there is no other option. Liveness 
Probe is useful in that case.

6. Monitoring and Logging
Keeping an eye on the Kubernetes Cluster produces 
better management and quicker debugging in times of  a 
breakdown. Hence, one should have a reliable monitoring 
and logging mechanism in place for a transparent view of  
the entire cluster.
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Success is achieved twice.
 Once in the mind and

the second time in
the real world.

- Azim Premji
CEO, Wipro



Comparative Analysis of Innovative Tools and 
Technologies for Online Teaching-Learning Process
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When the whole world was affected badly by COVID-19, 
technology saved the teaching-learning domain. ICT has 
the strength to provide a vibrant environment for teach-
ing-learning and hence many tech-giants like Google and 
Microsoft have developed ICT enabled tools for the 
education domain. The main purpose of these technology

driven tools is not to replace quality teachers but instead, 
they are considered as a catalyst needed for creative and 
effective teaching and learning. The process of  teach-
ing-learning can be divided into five stages namely 
content development, content delivery, material sharing, 
assignment or homework and assessment.

Introduction

Research Design: 
Our research work is non-experimental quantitative study 
based on data gathered through surveys and interviews. 
The inputs received are transactional and transversal 
because the data collection is done during a specific time 
instance. The questionnaires were carefully designed to 
gather responses from the participants covering the 
insights of  the usage and effectiveness of  the tools and 
technologies used for the online TLP.

Instrument:
The data gathering process involved a mix-method 
approach of  conducting a questionnaire survey and inter-
views. The questionnaire survey aimed to gather statistics 
related to the modern tools used for all the stages of  the 
online TLP. The questionnaire survey with a total of  22 
and 15 question items was the main source used to collect 
data in this study to analyse the effectiveness of  innova-
tive tools and techniques for the online TLP

Methodology

Use of IT in Diversed Domains 

Do you enjoy online Teaching & Learning?

19.33%

25.87%
40.70%

14.10%
No, not at all

No, there are few challenges

Yes, but I expect changes in
few things

Yes, Fully enjoying

What amount of theore�cal understanding Students get from 
online learning?

0%-25%

26%-50%

51%-75%

76%-100%

14.24%

28.05%

45.78%

11.92%

What amount of prac�cal knowledge Students get from 
online learning?

0%-25%

26%-50%

51%-75%

76%-100%

31.69%

31.98%

27.76%

8.58%

Which type of assessement method is more effec�ve for
tes�ng student’s understanding

Writing descriptive answers on paper
which can be scanned and submitted
to faculty

Writing short answers on paper which
can be scanned and submitted to faculty

Online Quiz with short answers

Online Quiz with MCQ pattern

18.59%

14.57%

14.95%

51.89%

Which digital approach would you like to have during lectures ?

Learning with PDF of Material

Learning with Powerpoint
Presentation

Learning with Smart Board

Learning with short
animations/videos

23.90%

27.10%27.74%

21.27%

What is your most preferred method for clearing students'
doubts during online learning?

Not comfortable in asking 
doubts in online learning

Raise hand option 

Writing query in chatbox

By unmuting yourselves

21.16%

30.86%25.57%

22.42%



Challenges: 
Above results show that the issues related to internet 
connectivity, video quality, audio disturbances, distur-
bance by other participants and lack of  student-teacher 
interaction are faced by many of  the participants and need 
to be addressed. 
While it would be great to have a recording option avail-
able for the scenarios where we have more frequent 
connection issues, downloading and sharing the file 
instead of  directly sharing online can help in video quality 
related challenges. 
Host control and co-host support can be very helpful in 
controlling disturbances caused by other participants.

Enhancement:
Stages like assessment need more specialized features like 
disabling navigation to any other tab or app while the 
assessment is going on. Additional attribute tagging to the 
questions like CO-PO (Course Outcome - Program Out-
come) mapping, complexity mapping and chapter/unit 
tagging can be very helpful while setting up question 
papers as well as evaluation.
Good practices:
It is quite evident that a bookish approach in adopting the 
new tools and techniques cannot be an effective solution 
in many cases, rather, it may defy the core purpose in 
cases like online exam and class conduction. 

Discussions

Comparative analysis of  innovative tools and technolo-
gies for the online TLP is presented in the paper. The 
study presents many statistical results for a clearer picture 
of  the usage patterns and preferences of  the tools and 
technologies. The paper further discusses the challenges 
faced by the stakeholders and provides suggestions to 
handle and fix those challenges. Our study further 
explores and provides a list of  good practices to be 
followed in order to make the online teaching and learn-
ing process more effective

This research work involved random sampling of  the 
population.The data gathered for this study is primarily 
from the engineering domain. This study does not include 
the social and psychological implications of  the online 
TLP. The effects of  online TLP are deep and have affect-
ed not only the educational aspects but the personal, 
interpersonal and psychological aspects of  the stakehold-
ers involved. Studying these areas of  implications is the 
future aim of  the researchers

Conclusion, Limitations and Future Studies
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Usage statistics of various tools used for teaching-learning
process

- Prof. Jashvant R Dave, Prof. Nikunj C Gamit



 A recent study has shown that artificial intelli-
gence (AI) can spot Alzheimer’s six years earlier than 
doctors.  This new AI algorithm, developed by research-
ers, is able to detect evidence of  cognitive decline in brain 
MRI scans, genetics, and clinical data. That evidence can 
be used to predict whether findings will result in Alzhei-
mer’s disease several years before symptoms show up. 
Thus, AI methodology can act as a “doctor’s assistant” in 
a way, helping guide people onto the right path for treat-
ment.

Study leaders trained their AI algorithm with data of  800 
elderly patients from the Alzheimer’s Disease Neuroimag-
ing Initiative. The applied algorithm was subsequently 
found to accurately predicted cognitive decline that can 
lead to Alzheimer’s disease in the future. 

There are many forms of  AI being studied that can track 
changes in potential Alzheimer’s patients. One solution is 
a flat white box that hangs on the wall of  an individual’s 
room. It can detect subtle changes in behaviour, sleep 
patterns and more, using a wireless radio signal that 
reflects off  all objects (including humans) within a 
30-foot radius. Every movement can cause a change in the 
reflected signal — even subtle ones like breathing. 
Machine-learning algorithms analyze all reflections, 
recognizing simple motions like walking and falling, rang-
ing to more complex movements such as sleep distur-
bances.

The device will print a read-out that contains reports on 
anything from agitation to depression to repeated 
behaviours, which are all symptoms of  Alzheimer’s. When 
catching deviations early, you’re better able to anticipate 
and manage them. For example, drugs can be adjusted to 
prevent agitation of  symptoms. 

Detecting the first indications of  Alzheimer’s years before 
obvious symptoms are present can help pinpoint the 
individuals most likely to benefit from experimental 
drugs. Drug companies also have a vested interest in using 
machine-learning algorithms so they can search through 
medical records for patients who would most benefit 
from experimental drugs. Once people have been placed 
in a study, AI can tell investigators whether a particular 
drug is properly addressing their symptoms. 

The simple fact is that there’s just no current way to accu-
rately diagnose Alzheimer’s. There is no single test, and 
the use of  brain scans alone cannot determine the pres-
ence of  the disease. With machine learning, patterns can 
be picked up on that would otherwise be missed. Thus, 
Researchers believe artificial intelligence has the ability to 
recognize these changes early on, identifying patients at 
risk of  developing the worst forms of  the disease.

- Shreyash Detroja (4th Sem)

AI in Alzheimer’s Disease
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Customer Segmentation using K-Means Clustering

The process of  understanding customers’ purchasing 
pattern and grouping them on that basis, is being studied 
since a long time. Having insights on their purchase 
behavior could lead to a huge competitive advantage for a 
company. The ventures and businesses spent a lot of  time 
and money for such tasks. Not only this helps businesses 
to offer better customer services but also improve the 
sales and profit. Customers can be segmented into four 
types based on  various criteria. Customer segmentation 
can be defined as one of  the following: i) Demographic, 
ii) Behavioral, iii) Geographic & iv) Psychographic. When 

the customers are segmented on the basis of  gender, age, 
marital status, salary, then the segmentation can be 
defined as demographic. When the  customers are 
segmented on the basis of  their spending habits, 
product/services usage, previously purchased items or 
how recently, how frequently the items were purchased, 
then the segmentation can be defined as behavioral. In 
psychographic segmentation the customers are segment-
ed on the basis of  social status as well as living standards. 
While, in geographic segmentation the customers are 
segmented based on the geographical location or regions.

The distance between datapoints and cluster centroid can 
be calculated using Euclidean distance or Manhattan 
distance. The distance in the experiment is calculated 
using Equation (1).

Euclidean Distance:
   

where xi is a datapoint, 
and y is a cluster centroid

Introduction

Implementation

Two different dataset were used for the experiment. The 
datasets were downloaded from kaggle. Online Retail 
dataset was used during the process for behavioral 
segmentation and geographic segmentation. The dataset 
contains 8 columns namely InvoiceNo, StockCode, 
Description, Quantity, InvoiceDate, UnitPrice, Customer-
ID, Country. Mall Customer dataset was used during the 
process for demographic segmentation. The dataset 
contains 5 columns namely CustomerID, Gender, Age, 
Annual Income (k$), Spending Score (1-100).

A. Dataset

Input: A: Datapoints, B: Number of  iterations (n) C: 
Number of  clusters
Output: Clusters with datapoints

k = C ;
new_centroid[k] = 0
Randomly assign k cluster_centroids from datapoints;
for iter = 0 → length(B) do
for i = 0 → length(A) do
       find cluster C such that d(xi , y) is minimum for all k 
cluster centroid ;
       C = A[i] ; 
 
 for j = 0 → length(C) do
 new_cluster_centroid[j] = Mean(A) in that cluster;
 return;

Algorithm A: K-Means Clustering

The pre-processing task includes handling missing values 
in dataset, scaling and normalizing them as well as data 
analysis.

Missing values can be handled by either removing the 
entire row, but that can lead to an important information 
to be lost. Or by replacing the value with the mean of  that 
column.

B. Pre-processing

Segmentation can be defined as the process of  grouping 
the datapoints in various clusters according to the 
common characteristics that each datapoint share within 
the one cluster. Segmentation is achieved using unsuper-
vised machine learning algorithms such as k-nearest 
neighbour, k-means clustering, fuzzy c-means clustering.

C. Segmentation
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The work was done on INTEL CORE i3 5th Gen. Python 3.7 and all the necessary packages were installed for develop-
ment. The dataset contained more than 500,000 rows that was difficult to process due to lower end workstation hence 
the data was reduced to 20,000 rows and was implemented using that much data only.

Results

From the Fig. 1 we can conclude that Cluster 0 is a cluster of  customer who 
buys recently, are frequent as well as spend more hence they are loyal custom-
ers. Cluster 1 is a cluster of  customer who are frequent an spend more. Clus-
ter 2 is a cluster of  customer who are less frequent, spends even less and are 
not recent hence they are lost customers.

According to the Fig.2 to Fig. 7 we can conclude Age Group 20-39 has the most spending score from (40-90). They are 
the potential customers who are helping the sales to grow. It is also important to note that customers having Annual 
Income From 40k to 60k are likely to purchase moderately. Customers having Annual Income From 20k to 40k are 
irregular customers.

   From the Fig. 8 and 9 we can conclude that UK had the most number of  orders.. And Channel Island had the least 
number of  orders. It can also be seen that UK had the most sale in a given period while other countries had moderate 
sales with Channel Island having the least sale.

Conclusion

Fig - 1 Clustering based on Recency, 
Frequency and Monetary Value

Fig - 2 Distplot of  Age, Annual Income,
Spending Score

Fig - 3 Count of  Males and Females

Fig - 4 Violet Plot of  Male vs Female Fig - 5 Count of  Customers Age Wise Fig - 6 Annual Income of  Customers

Fig - 7(a) Cluster of  Customers Based
on Age

Fig - 7 (b) Cluster of  Customers Based on
Annual Income

Fig -. 8 Numbers of  Orders Per Country

Fig - 9 Total Amount Spent Per Country
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 - Parth Shanishchara (8th Sem)
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A Comparative Analysis Shoulder Surfing Resistant
Graphical Password Authentication System

Introduction
Authentication is a process of  recognizing a user’s identi-
ty. It is the mechanism of  associating an incoming request 
with a set of  identifying credentials. The authentication 
factors can be defined as: 1. The Knowledge factor: 
something that a user knows. 2. The ownership factors: 
something that the user has. 3. The inherence factors: 
something the user is or does. Biometric systems are also 
vulnerable to its cost, data breaches and inaccuracy. 
Graphical passwords provide memorability and makes it 
more challenging to break the system. 

 Background Study
A. Authentication
Authentication is the process of  validating the identity of  
a user to provide/allow an access to resources in an infor-
mation system. The major categories of  password authen-
tication systems comprise of  weak authentication such as 
text password, hash password or challenge-response 
systems. EKE and its modified versions have become to 
be known as strong encryption and authentication. OTP 
and its similar type of  authentication systems are inconve-
nient as they are not entirely password based and require 
an extra overhead on the part of  users and administrators 
to operate smoothly. 

Security And Attacks
Passwords are there to provide assurance that the user 
entering the system is authenticated and thus password is 
a kind of  security measure. But textual passwords are 
themselves vulnerable to Brute force search, keylogger 
attack, dictionary and guessing attacks. Graphical pass-
words are resistant to these kinds of  attacks but they are 
still prone to shoulder surfing and social engineering 
attacks. Graphical passwords can be designed in such a 
way that it makes it difficult for attackers to figure out the 
password. 

Theoritical Concepts
A. Password Space: 
The number of  possible combinations that exist for a 
password is called password space. Generally, the larger 
password space a system has, the safer it is against guess-
ing attacks. The password space in a system (S) depends 
on the total number of  symbols available (T) and the 
number of  symbols in the password (p). This can be com-
pared to the password space of  graphical password which 
depends on the total number of  icons or the library in the 
positions in the picture (T) and the number of  icons or 
click-points in the password (p). 

S = Tp

B. Shoulder Surfing: 
Observation attacks aka Shoulder surfing is considered a 
major threat aimed to obtain a user’s password through 
observation of  login process. Most often, the concerns 
regarding shoulder surfing attacks are addressed in papers 
introducing novel graphical password authentication 
methods. Resistance against shoulder surfing attacks has 

B. Text/PIN Passwords
Text passwords are the combination of  alphabets, num-
bers and some special symbols. A common user deals 
with at least 10-15 applications on average in a day. For a 
normal human being, it is difficult to remember all pass-
words and if  the chosen password would be too small or 
simple to remember then, the account of  that user can be 
easily broken using dictionary / brute force / guessing or 
any other equivalent attacks. 

C. Graphical Passwords
Some psychological and scientific studies have proven 
that pictures and visuals are easier to remember than texts. 
Also, the pictures which are used in graphical passwords 
have thousands of  pixel points whose values can be used 
as a part of  password string. Graphical password system 
can be divided into 3 categories:
a) Recognition based authentication: A user is given a set 
of  images and he has to identify the image he selected 
during registration. A log-in user has to identify the 

pre-selected images from the several images presented to 
him. 
b) Recall based authentication: A user is asked to repro-
duce something that he had created or selected at the 
registration phase. During authentication, the user has to 
select the points within the tolerance in the correct 
sequence to login. 
c) Cued Recall based authentication: In Cued click points 
(CCP), users click on points on each image rather than 5 
points on one image (unlike Passpoints). It offers cued 
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become an expectation particularly for graphical pass-
words which are more susceptible to them. Some research 
papers, these days, propose a shoulder surfing method but 
they have not tested the system beyond theoretical level 
and some identify the investigation of  the method’s resis-
tance as a plausible direction for future research.

Shoulder Surfing Resistant Techniques
1. Sun et al. – Passmatrix – 2018 
In this method, the 
user chooses points in 
a sequence of  images 
which he or she will 
have to remember. The 
system is based on 
cued-recall based systems

Characteristics: 
a) Easy to remember, b) Shoulder surfing resistant
c) Interaction method: android devices
d) Constraints: can be used on mobile devices. 

Conclusion
We studied some well-known shoulder surfing resistant 
graphical password authentication schemes. We can 
conclude that the Shoulder Surfing unprotected ness does 
not only depend upon the type of  password whether it is 
graphical or textual but also depends upon the overall 
design and architecture of  the system. Every graphical 
password system has their own pros and cons. Each of  
them satisfies some criteria of  security and usability but 
none of  them can assure complete security. 
In future work with these technologies, we look forward 
to introducing the combination of  graphical password 
with biometric systems. In this way, we can overcome the 
drawbacks of  graphical password authentication and add 
more strength to the system to stand against shoulder 
surfing, social engineering and similar types of  attacks. 

- Vishvaa Chhatrara, Priya Naika,
Rutanshi Khambhatiya, Harshil Ramanuj (8th Sem)

Guided by - Prof. Naimihsha S Trivedi

2. Wu et al. – Convex hull graphical algorithm and 
dynamic objects 
In this method, the convex hull algorithm is applied 
where the user is required to remember some icons from 
the library while registering. Password space can be 
increased to 234.

Characteristics:
a) Shoulder surfing resistant
b) Large password space
c) Spyware and guessing attack resistant
d) Higher memory burden when increased security (less 
memorability or more login time / practice required)
e) A small price to pay to make password more secure. 

7. Maqsood et al. - Bend passwords 
This scheme uses bend gestures for the smart mobile 
devices as its input modality. Users interact with the 
device by deforming / bending the surface of  the device. 
Such flexible display devices can be applied to gaming, 
control of  media and home appliances, maps and smart-
phones. 

Characteristics:
a) Authentication mechanism for flexible display devices, 
b) Better memorability
c) Easier to operate
d) Higher login time
e) Secure against shoulder surfing. 

5. Shoulder-Surfing Resistant Textual-Graphical 
Password Authentication Scheme (S3PAS) 
This system integrates both 
graphical and textual password 
scheme. It can replace or coexist 
with conventional textual pass-
word systems without changing 
existing user profiles.

Characteristics: 
a) Shoulder surfing resistant
b) Better security when area of  the triangle formed is less
c) Brute force search resistant
d) Memorability is same as the textual password scheme
e) More login time required 

6. Chiasson et al. - Cued Click Points 
In this technique, more than one image as a sequence is 
used as a password. User click on one point per image for 
a sequence of  images. The next image is based on the 
previous click point.

Characteristics:
a) Good performance in speed, accuracy and number of  errors.
b) Increased memorability
c) More time required in password creation, less in login 
and confirmation
d) Prone to video capturing based attacks
e) Prone to hotspot attacks
f) Good performance and increased usability 



ANAMIKA (A Women Safety Application)

Introduction

Women are emerging victorious in various arena in today’s 
world after facing many challenges and threats in their 
fields. But the biggest threat they face is about their 
personal safety. There might be a situation in which a 
woman has to travel alone,at an odd hour and perhaps 
even by public transport and may face some danger. 

According to the reports of  WHO, NCRB-social govern-
ment organization 35% women all over the world face a 
lot of  unethical physical harassment in public places.

Hence there arises a need for some proper system to 
protect them in such times. So, after studying some jour-
nals based on women security system and keeping in mind 
that, a smartphone is that one device which almost every 
woman carries all the time, an Information Technology 
student Yaksh Bhesaniya has developed a personal safety 
app that helps women in such dangerous situation.

This application has won two national level Hackathons - 
Hackout ’21  organized by DAIICT, HACKTOBER 
HACKS HACKATHON by GitHub in 2021.

This Android Application for the Safety of  Women tries 
to prevent the various threats that might occur. The app 
can be activated by a single click, whenever needed to alert 
the people associated with the woman. A single click on 
this app identifies the location through GPS and sends a 
help message along with location URL to the registered 
contacts to help the one in danger.

Women safety has always been a major concern and obvi-
ously there has to be an existing system that could provide 
safety features. So why not existing systems?

In the existing systems,

A. It has limited functionality like just sending the alert 
SMS to the emergency contacts from the mobile phones 
– Chances are the receiver might not check his phone.
B. Sends location to the given contacts – which may need 
to have active GPS.
C. Plays sirens or has information regarding safety tips – 
You do not need a separate app for such info in today’s 
time.
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Swami Vivekananda stated that, “The best thermometer to the progress of  a nation is treatment of  its women.”

Features of Anamika

Authenticaion:

Provides one 
time user regis-

tration and 
robust authenti-
cation through 

firebase

Add Member:

User can add 
maximum 3 num-
bers. 1st number 

would be for 
sending calls and all 

3 numbers for 
sending alert 

message

Trigger Alert:

On triggering alert, SMS 
will automatically be sent 

to the first 3 contacts 
added in Relatives section 

along with current 
location. Call to first 
contact will also be 

triggered

Offline Support:

App can send 
current location 
despite of  not 
having active 

internet 
connectivity. 

Helpline:

Provides top 24x7 
Emergency help-
line numbers like 
Domestic Abuse, 

Police, Ambulance    
etc.



Future Plans

In future this system can be more responsive with the help of  voice assistance.

Secondly an optimization in the current system is the use of  device camera and microphone and the data will be 
uploaded on drive.

An all-time device tracker to track the location of  the device 24/7 by an individual’s family or friends.

To report the wrong doings of  someone else by using the facility of  video recording and making the video available 
to the police as a concrete and a trustworthy proof.
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-Yaksh Bhesaniya (4th Sem)
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Crowd Analysis (SSIP PROJECT)
Introduction

The Project aims to provide a mechanism for automatic analysis of  crowded situations using input from surveillance 
cameras and assist the authorities/management teams to make quick and effective decisions for crowd management. 
The idea for the project is inspired from various chaotic situations emerging due to high density and mismanagement 
of  crowds in public domain areas. The key objective of  the project is to improve upon the existing crowd counting algo-
rithms and provide a better estimation of  the number of  people present in a given area at a given time. 

Project Characteristics 
Real-time analysis of  crowded scenes. 
Customizable interface for different situations.
Enhanced analysis of  crowd that helps to take quick 
and effective management decisions.
Deep Learning based architecture to provide 
state-of-the-art performance.
Ability to handle crowds having highly varying charac-
teristics.
Highly scalable self-learning model to give high accuracy.

Materials/Tools/Technology Required 
Crowd Dataset(s) 
GPU 
Python 
TensorFlow 
Deep Learning (CNN) 
Computer Vision 
Flask 
Cloud Model Deployment Platform 

Analysis of existing crowd analysis systems
     Review of  Existing Systems:
Automated crowd detection and monitoring systems has been used for crowd monitoring and management in Kumbh 
mela and Police Emergency management by the Government of  India. 

     Review of  Existing Methods:
Based on the research, two key approaches can be identified to solve the problem of  crowd analysis - 
1. Traditional (statistical) approaches 
2. Deep Learning approaches 

Well known Deep Learning methods
Cross-scene Crowd Counting   
Switching Convolutional Neural Network for Crowd 
Counting 
Leveraging Unlabeled Data for Crowd Counting by 
Learning to Rank 
MUD-ikNN 

Deep Spatial Regression Model for Image Crowd 
Counting.
One Shot Crowd Counting with Deep Scale 
Adaptive Neural Network.

Traditional Approach:
Counting people in the crowd using a generic head 
detector
Counting People by Clustering Person Detector Out-
puts
Crowd Density Estimation using Multiple Features 
Categories and Multiple Regression Models
Multi-source multi-scale counting in extremely dense 
crowd images
Count forest: Co-voting uncertain number of  targets 
using random forest for crowd density estimation

      Deep Learning Approach:
The Deep learning Approaches make use of  Convolu-
tional Neural Networks to get crowd count from image 
data. These approaches are mainly divided into the 
following two abstract categories. 
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Implementation
System Architecture

Result Analysis

Conclusion
This project on automated crowd analysis was started 
with an objective to assist the traditional security surveil-
lance systems. After thorough domain survey, the project 
domain was pinned down to crowd counting. The 
presented work processes image/video input of  crowd 
scenes provided by the user and provides the crowd count 
and density maps. We have presented a novel real-time 
crowd analysis technique, which can be accessed using a 
web application. The present model can predict crowd 
count with MAE of  93.65%. In future this work can be 
extended to provide additional functionalities like crowd 
tracking, activity recognition and anomaly detection. Also, 
specialized hardware support may be included to provide 
plug-and-play on-board processing.

- Ankit Verma, Bhavika Balasra, Barot Vaishnavi,
Diti Soni, Hirpara Jap, Shruti Jain (6th Sem)

Guided By - Prof. Chetna G Chand

      Deep learning model for crowd counting

This is the main component of  the project. The deep 
learning model would take the input image/video as input 
and give the count of  people in the scene. It requires 
high-end computational resources and is to be deployed 
on a cloud platform.

The system presented as the project consists of  the following components - 

      Web Application for User Interaction  

This component of  the system interacts with the user. It 
takes the input as image/video, computes crowd count 
using the deep learning model and presents the count to 
the user. 
It also provides a heatmap and tables for the inputraphical 
analysis of  user’s data. 

Collection of  Dataset for Kankaria Lake, Ahmedabad. 
Preparation of  a Review Paper comparing different 
crowd analysis techniques. 
Experimentation with various deep learning tech-
niques like CSRNet, LSC-CNN and SANet. 
Development of  modified Xception-CNN model 
for crowd counting. The accuracy of  the model is 
significantly higher than many of  the existing archi-
tectures. 
Development of  a custom API for backend processing.
Development of  a web application using react. 
Deep learning model for crowd counting.

The following goals have been achieved for the 
project work:- Real-time crowd analysis 

Easy integration with existing surveillance systems 
Customizable Interface 
Efficient crowd density estimation 
Cost Effective

Novelties Proposed:-

Input

Predicted output: 684 Actual output: 979

System Architecture



About

The VPS is first-of-its kind training tool to acquaint the public with the functioning of  a police station through the click 
of  a mouse.

The aim of  this project is to develop an online Virtual Police Station system, which is easily accessible to the public and 
Police Department. In this digital competing era, Police Department and citizen also need a unique portal for managing 
and registering complaint online and make work easier for police department to catch criminals. In our system, person 
can register complaint at any time and also able to track the status of  his register complain without directly communi-
cating to police executive.

As of  now, there is not any common platform, where any citizens, Police department, hospitals and cyber-crime can 
communicate on single platform. Our portal provides features to communicate them in single platform, and allow 
Police Executives to manage complaint, trace call, trace location, video call to victim, and also able to store criminal 
records on daily basis, add and download medical Report and Criminal Report of  criminal.

Moreover, it provides feature to User for applying permission and can register for various forms online by single click 
without directly visiting the police station. And mainly, user can lodge there FIR or complaint directly online without 
visiting the police station.

It allows the police and public to enter every room of  a computerised police station to explore and learn the key proce-
dures such as arrest, registration of  complaints of  sexual assault, registration of  FIRs and more.
"VPS is a step towards humanising the functioning of  the police as it is important to demystify the police station by 
exposing citizens to the layers of  work -- management, administration, investigation, going to court, forensics -- that 
the personnel in the police station perform,"

The VPS will initially be available in Hindi and English, however, our plans to dub it in other Indian languages too.

 - Ravina Sardar, Apexa Patel, Priyanka Manna, Muskan Bhagat (8th Sem)
Guided By - Prof. Dipak C Patel

If  you don’t innovate fast,
 disrupt your industry,

disrupt yourself, 
you’ll be left behind.

- John Chambers
CEO, Cisco
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Virtual Police Station (SSIP PROJECT)



1

Aptitude
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1.java

Class Test{
    public static void main (String [] args){
        int x = 0;
        int y = 0;
        for (int z = 0; z < 5; z++){
            if((++x > 2) || (++y > 2)) 
     x++;
        }
        System.out.println( x + " " + y);
    }
}

2.java

class Test{
    public static void main(String args[]){
        String s1 = "geeksquiz";
        String s2 = "geeksquiz";
        System.out.println("s1 == s2 is:" + s1 == s2);
    }
}

3.java

public class A {
    public static void main(String[] args){
        System.out.println('j' + 'a' + 'v' + 'a');
    }
}

8.c

#define prod(a,b) a*b
int main(){
    int x=3,y=4;
    printf("%d",prod(x+2,y-1));
    return 0;
}

5.c

int main(){
    unsigned int i=65000;
    while ( i++ != 0 );
    printf("%d",i);
    return 0;
}

4.c

int main(){
    int i = 1024;
    for (; i; i >>= 1)
        printf("Tech-Treasure");
    return 0;
}

10.c

#include <stdio.h>
int main(){
    int i = 5, j = 10, k = 15;
    printf("%d ", sizeof(k /= i + j));
    printf("%d", k);
    return 0;
}

6.c

#include<stdio.h> 
#define f(g,g2) g##g2 
int main(){ 
   int var12 = 100; 
   printf("%d", f(var,12)); 
   return 0; 
}

9.c

#include<stdio.h>
int main(){
    int i = -5;
    while (i <= 5){
        if (i >= 0)
            break;
        else{
            i++;
            continue;
        }
        printf("GeeksQuiz");
    }
    return 0;
}

7.java

public class Demo{
    public static void main(String[] arr){
        Integer num1 = 100;
        Integer num2 = 100;
        Integer num3 = 500;
        Integer num4 = 500;
          
        if(num1==num2){
            System.out.println("num1 == num2");
        }
        else{
            System.out.println("num1 != num2");
        }
        if(num3 == num4){
            System.out.println("num3 == num4");
        }
        else{
            System.out.println("num3 != num4");
        }
    }
}

Ans-> 1: 8 2 | 2: s1 == s1 is false | 3: 418 | 4: 11 times | 5: 1 | 6: 100 | 7: num1 == num2, num3 != num4 | 8: 10 | 9: 0 times | 10: 4 15



Place the numbers 1, 2, 3, 4, 5, 6, 7, 8 into the eight circles 
in figure given below, in such a way that no number is 
adjacent to a number that is next to it in the sequence. For 
example 1 should not be adjacent to 2 but can be adjacent 
to 3, 4, 5, 6, 7, 8. Similarly for others.

What letter replaces the question mark?

PUZZLES

There are 100 doors in a row, all doors are initially closed. 
A person walks through all the doors multiple times and 
toggle (if  open then close, if  close then open) them in the 
following way: 
     • In the first walk, the person toggles every door 
     • In the second walk, the person toggles every 
second door, i.e., 2nd, 4th, 6th, 8th, … 
     • In the third walk, the person toggles every third 
door, i.e., 3rd, 6th, 9th, … 

Likewise,
     • In the 100th walk, the person toggles the 100th 
door. 
 
Which doors are open in the end? 

Read clockwise to find a 16-letter word. Only alternate 
letters have been shown, and you have to find the starting 
point

What number replaces the question mark?

A very hungry worm reaches a tree and eats the leaves in 
the following sequence:
     • DAY 1: The worm eats 1 leaf
     • DAY 2: TWICE (DAY 1) = 2 leaves
     • DAY 3: TWICE (DAY 2) = 4 leaves
     • DAY 4: TWICE (DAY 3) = 8 leaves 
     • and so on... (up to 30 days)

The above eating sequence continues for 30 days and all 
the leaves finish on the 30th day. On which day did the 
worm finish exactly half  of  the total number of  
leaves?
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 - Miral Chauhan (4th Sem)
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