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Message from the Dean 'I
IT Express 2022

Prof. Dr. Manish Pokharel

Dean, School of Engineering
manish@ku.edu.np

It is my immense pleasure to know that the Department of Computer Science and
Engineering is going to publish the annual magazine 'IT Express’ on the occasion of
IT Meet 2022 with the effort of Kathmandu University Computer Club (KUCC). A
substantial amount of work has been performed in developing this magazine and |

believe that the audience will cbserve the effort reflected in this new edition.

As we look at IT Express, it is crucial to consider that it represents the collective
thought of a group of innovative faculties as well as students who are able to make
considerable contributions in the field of IT to this magazine. 1 am proud of entire
editorial members and happy to be able to draw upon their individua! and collective
knowledge, talent, judgment, and disciplinary backgrounds to advance engage-
ment. | am excited about what the magazine will add to our ability to communicate
with brood audiences on matters of different areas of IT innovations and scholarly

works.

I would like to thank our students, advisors and faculties who supported publishing
this magazine. 1 look forward to our journey together os we develop the Technical
Magazine into a grand success. Also, my best wishes for the monumental success
of IT Meet 2022.
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Message from the Dean 2
IT Express 2022

Prof. Dr. Janardan Lamichhane

Dean, School of Science
ljonardan@ku.edu.np

It fills me with excitement to learn that the Department of Computer Science and
Engineering (DoCSE) and the Kathmandu University Computer Club (KUCC) will be
publishing a new volume of the departmental magazine as IT Express 2022 in order

to kick off one of the most impressive departmental events, The IT MEET 2022,

| have no reason to expect that this year's edition of IT Express will deviate from
the magazine's long-standing tradition of delivering to its readers interesting and
informative articles on o wide range of technical topics and application methods.

IT express has carved out a special place for itself in the industry by becoming a
learn-share platform. On this platform, it exhibits the cambined opinions of students

and faculty members who have a variety of different areas of knowledge.

They have made significant contributions to the magazine by writing articles on a
wide variety of topics, including artificial intelligence (Al), the internet (Web), data-
bases (Databases), and cloud computing {Cloud Computing), etc., which has result-

ed in the readers having a higher level of appreciation for the publication.
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In a similar vein, the team working on IT Express 2022 has done an excellent job of
bringing forth the maogozine's core values and principles. Each team, from the edi-
torial team and the volunteer team all the way up to the design team, has worked
just as diligently and actively engaged with one another in order to make the mag-
azine for this year, IT EXPRESS 2022, more appealing to the viewers and reacders.
I can't wait to get my hands on a copy of this year's issue of the magazine so that
I can find out what new and interesting information it has on various fields of re-

search and advancements relating to information technolegy.

| would like to express my gratitude to each and every member of the staff, includ-
ing the faculty, the advisers, and the students, for their contributions to the cre-
ation of this magazine. [ would like to offer my sincere appreciation to the members
of the IT Express team for all ef the effort and commitment they have shown. In

addition, 1 hope that the magazine IT EXPRESS 2022 is o smashing success.

Last but not least, 1 have high hopes that the division will carry on the tradition of

IT Express well into the foreseeable future.
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Message from the Head 4
IT Express 2022

Dr. Bal Krishna Bal

Head of Department, DoCSE
bal@ku.edu.np

It gives me immense pleasure to pass my message in the capacity of the
Head of the Department of Computer Science & Engineering to the new
edition of IT Express, an annual magazine published by the Kathmandu
University Computer Club (KUCC). IT Express, since the very beginning,
has been playing a crucial role not only in publishing articles on the cut-
ting-edge technologies related to IT but also in terms of publicizing the
Departmental activities to the general public. With every new edition, the
magazine introduces new and interesting themes and topics. [n the days
to come, 1 duly hope that it will also include research papers, thereby
providing a platform for young minds to publish their works. The editorial
team and all those who are involved in the publication of the magazine
have put in every sincere effort. Hats off to all of them. I wish the mag-

azine every success.
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Message from the Advisor 5
IT Express 2022

Dr. Gajendra Sharma
Associate Professor
KUCC Advisor

gajendra.sharma@ku.edu.np

It brings me great pleasure to know that the Kathmandu University Computer
Club (KUCC) is publishing the IT Express, an annual magazine of the Department
of Computer Science and Engineering (DoCSE). QOur students have taken the time
and dedication to continue publishing this magozine and | hope that the new edi-

tion will ingpire all of us to continue to share and enhance the learning process.

This mogazine facilitates o great intuition to the latest developments in the field
of IT. The articles authored by faculties and students are always motivating and
exciting to read. My sincere thanks to all reviewers, editors, managing editors,
contributers and finally, the members of the editorial board for their untiring effort

to bring this magazine to this stage.

My best wishes to the entire team of IT Express.
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Message from the President 6
IT Express 2022

Sagar Uprety
President, KUCC

sagarupretil00@gmail.com

The world around us is changing. Life is a journey that helps us experience and
is a part of these changes. It feels like yesterday when | was enrolled at KU with
full enthusiosm and a new world to be discovered. Today, as I am writing this
message for the IT Express, KUCC, and the DoC5E family, 1 am full of joy and

memories wandering in my mind.

The year 2022 is special as it marks the Silver Jubilee of Kathmandu Universi
ty Computer Club. Since its inception in 1997, it has been working together with
students and the department to nourish young students with industry-level skills
through various initiatives such as the Kathmandu University Open Source Com-
munity (KUOSC), talk shows, seminars, workshops, and our mega-annual events
such as the IT Meet and KU HackFest. We are community-driven, meaning we also
identify the needs outside KU and focus on uplifting the tech standards in nearby
schools, hospitals, and other sectors. We are not just a club but more so a family;

a family that shares everything cares for each other and celebrates together.

One of the most highlighted legacies of KUCC is the IT Express. 1 consider it a
creative hotspot for students, faculty, olumni, and the entire family of the De-
partment of Computer Science and Engineering. From in-depth technical articles
to trending-tech blogs, interview series, community works, and research articles,
you will find it all here. These are the words from our DoCSE family that tell you
stories beyond anything else and for generations of students before and after us.
When you return to KU in the future ofter graduation, you will find your articles
imprinted on the shelves of the KU Library, and that feeling is unparallel. So make

sure you grab a cup of coffee and enjoy the stories
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Meet the team

Coordinator

Ashutosh B. Rajan
Computer Engineering
Batch 2019

Editors

Privanshu Sushankhya Jenisha
Sharma Chapagain Khulal
Computer Engirsering Camputer Engirssering Camputer Engrearing
Batch 2020 Batch 2020 Batch 2020
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Karki Ghimire
Compubar Selares Camputer Sciance

Batoh 2000 Batch 2020
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Batch 2020

Volunteers

v

Jackie
Lo
Carrgutar Englnearig

Batch 2019

Shashanka
Luftel

Campiter Engirmaring
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Message from the team:
IT Express 2022 bt

(44

"No one can whistle a symphony. It takes a whole
orchestra to play it." - H.E. Lucckock
To play a symphony people must come together, each bringing with them their different
instruments such as their differing experience, talents, skills and they must choose to play
together in order to craate the beautiful harmonies that become a masterpiece. IT EXPRESS
is the masterpiece that is a result of constont effort of the team members who were passion-

ately dedicated towards contributing to the mogazine os designers, editors, and volunteers.

It gives us immense joy and satisfaction to finally publish this annual magozine. We have
tried our best and have dedicated several hours to ensure that this magazine turns out to
be great With its release every year, we try to create somathing unique for the readers.
This year we have searched for the best of the best articles, which hold different insights

on various topics that engage readers throughout the course of reading the magazine.

"Cooperation is the thorough conviction that nobody can get there unless

everybody gets there." — Virginia Burden

Coming up with such a comprehensive magazine with different teams handling different
aspects, was o challenge in itself. But with the cooperation among the team members and

their sincerity towards the deadlines we were able to complete the magazine on time. Hope

2

you enjoy reading the magaozine as much as we enjoyed making it.
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Meet the faculty

Professors
Dr. Manish Pokharel Dr. Sudan Jha
manishSku. edu.np sudan.jho@kuadunp
% Area of intereats Area of iIntereats
Digital Gavernance, SMART City, Cloud Internet of Things, Meutrosophic theory

ond Mautrosophic Soft Set Systams

W
‘\ Computing, Intarnat of Things (1aT],
Artificial Inteligence (AL, Big Data,

Softwara Technaology

Associate professors

Dr. Bal Krishna Bal Dr. Gajendra Sharma

bokEkuadung gajendra.shorma@ku.edu.np

Arsa of ivterests Ared of Inbereats

Software Locslizaton, Matural Lenguage E-Government, E-Commerce, Claud

Precessing, Langusge Speclalization, Computing, Big Data, [T Security,

Socia Computing IT Adoption and Design, Sirategic
Manogement of 1T

Dr. Rabindra Bista
riistoEku adu ng

Area of interests
eHedth, lol, wireless sensar

networks, and softwore anginaering
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Assistant Professors

Dr. Rajani Chulyadyo
rajani.chufyadyolkuedu.np

Area of interests

Mochina Leaming, Dam Minindg,
Recommender Systems, Statistical
Ralagtional Leorning, Probabilistic
Graphical Models, Gesgraphical Data
Anabysis

Pankaj Raj Dawadi
pdawodifiku edu.ng

Aren of interests

Imoge Processing ond Camputer
Whilen, Deep Leaming, Media
Tachnology

Santosh Khanal
skhonaBkuedunp

Area of interests

Inteligent Systems, MLF, Machina
Learning, Distributed System, Na5GL

Sushil Nepal
sushilnapalEku.adu.np

Area of interests

Metwork Security, Cognithe Science

Dr. Sushil Shrestha
sushilEhu.edunp

Area of Interests

Data Mining, Learning Anahytics,
Human Computar Inferaction, Usar
Intertoce Design, Cnline Leaming,
e-Governance, MOOC, Artificial

[nteligence

Dhiraj Shrestha
dhirajiku.edunp

Area of interests

Engaged Laarning, 1CT40, Computer
Graphics, Trust Megatiation in F2F

Sameer Tamrakar
sameertomrakar@kuedung

Area of interests

Clowd Computing, Losd Balanging m
High-Perfermance Computing

Dr. Yogya Raj Pandeya
yogyo pandeyoiEkue adu.ng

Area of interests

Artificiel Intallgence, Deep larning,
Multimedia infarmatian retriesol
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Dr. Prakash Poudyal
prakoshihu edu.np

Arga of interests

Deep Learning, Matural Languoge
Processng, Maching Learning,
LComputaticnal Argumentation

Satyendra Lohani
sotyendro.lchoni@kuadu.np

Area of interests

Smart Grid, 1CT and Sustainable
Energy, Elecironics & Communication
Technologies, MIT

Praynita karki

praynite karkiBhku adu.np

Area of interests

E-Governance, Fault Telerance, Cloud
Computing, Mochina Leaming

Rojina Shakya
rejna.shakyo@ku.edu.np

Area of interests
Dota Mining, IoT, Spatial Dato

Lecturers

Mabin Ghimire
rabinghimirel@hu.edu.np

Area of interests

Compiler Design, Internet of Things

Deni Shahi
denishahi@gmail.com
Area of interests
Compiler Design, Thaary of
Computation

Umesh Hengaju

urmsh. hengajio ko, edu.np

Area of interests

Imoge Procassng ond Comgputer
Wilen, Deep Learmning ard Mature!

language Frocessing

Amrit Dahal

amrit.dohei@ku edung

Area of interests

Informaticn Systams, HCT4D ond Al
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Teaching assistant Supporting staff
Milon Dahal
milan.dahoiiku edunp
Chandika Ol

Areq of interests
DEMS, softwora devalopmant|
MERM, MET)

Lab Technicians/Admin Staff

Bibos Meupane
bibas nevpanedkuedung

Rajendra Banjara Eﬁ
rapendro banjara@ lou.edu.np WA

Rupa Kshetri
rupa, kahetri oy edu.np
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KUCC Board 2021-2022

Executive Committee
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Saurav Ghimire
Executive Member

Sadikshya Pokharel
Executive Member

Nirjal Bhurtel
Executive Member

Shashwat Khadka
Executive Member

Bibhushan Saakha
Executive Member

Angelina Ghimire
Executive Member
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Communities under KUCC
and their co-ordinators

@ ©

Sajan Mahat Ishar Maharjan Sabin Thapa
KUOSC Coordinator Python Community JavaScript Community

Bisheshwor Neupane Kushal Manandhar Sushant Subedi
Machine Learning Design Community Dasign Community
Community

o

2

. i)
Al

Gaurav Rizal Aadarsha Dhakal Aditi Baral
Dart Community Dart Community Game Development
Community

Hritik Thapa Siza Adhikari
Cybersecurity Community Documentation
Community
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Labs under DoCSE

ILPRL

Information and Longuage Processing Research Lab
Department of Computer Science and Engineering, Kathmandu University

The Information and Languoge Processing Research Lab (ILPRL) ot the Department of
Computer Science and Engineering, Kathmandu University was founded in the year 2004,
The lab was found on the wake of the PAN Localization Project, http://pan/lOn.net, a
multi-national localization Project that was conducted in 11 countries and 22 partners of
South and South East Asia. Kathmandu University was a collaborating partner along  with
Madan Puraskar Pustakalaya (MPP) representing the Nepal Country component. The PAN
localization project was a forerunner in the domain of Software Localization and Natural
Language Processing in Nepal and the participating countries,

Projects:

Nepalinux Project [2004 -2009]

Dobhase Project [2005 — 2004]

E-Gov and Trust lssues [2010 — 2012]

Mepali OCR Project — Phase 1 [2016-2017]

Mepali Text-to-Speech (TTS) Project [2017-2018]

Popularity Tracking and Trend Analysis of Named Entities and Political Figures in
Mews Media — [2017 — 2019]

Tamang - Mepali Bilingual Machine Translation Project [2018-2020]
Mepali Image Captioning Project [2020-Ongeing]

Mepali Speech Recognition Project [2021-Ongeing]

O L Bt

w0 go =

DLRL

Digital Learning Research Lab
Department of Computer Science and Engineering, Kathmandu University

The DLR Lab was established in 2016 to pro- mote research culture in the university with

following objectives:

«  To promote enline leaming and e-learning pedagogy in higher education of Nepal.

» To develop online system to assist teachers and educators in professional teaching and
learning,

-  Empowering digital innovation in Education by using ICT.

Research Projects:

1. Integrating Knowledge Management Technigues and HCI Principles for Effective
Online Learning, funded by University Grants Commission (UGC).

2.  Student Retention in Higher Education using Machine Learning Technology.

3. Implementing Data Mining methods in Online Learning System,

Scanned with CamScanner



Labs under DaCSE 'I 9
IT Express 2022

4. Study of Pedagogy in Online Learning System.

5. Ildentification of Online Learning Users in Online Learning System.

&4,  Developing MOOC on Scientific Research Writing, funded by Nepal Academy of
Science and Technology (MAST).

7. MOOC for Higher Education in Nepal, funded by IDRC, Canada and administered by

FIT-ED, Philippines under the theme "Digital Learning for Development (DL4D)"
8. Enhancing Online Learning by implementing Knowledge Management Tocls and
Technigques.
9.  Usability Evaluation of MOODLE in Kathmandu University.

Active learning lab

The Active Learning Lab was established in 2019 under the financial support of the Department
of Computer Science and Engineering and Active Learning in Engineering Education(ALIEN]
project funded by Erasmus+ Capacity Building in Higher Education Project 586207/2017.

It was established with the following objectives:

+ To research and design an Active Learning methodology based on PBL {Project/Problem)
supported by simulators and games to support real-life issues that relate to math, science,
and engineering concepts.

» To facilitate research and innovation in the field of Teaching-Learning Technologies.

Projects:

1. Project ALIEN

2. Project ICT-INOQV

3. Analyzing the effectiveness of project-based learning
4. LMS through KU high-performance computing cloud

Scanned with CamScanner



News and Events 2 0
IT Express 2022

News and Events

Al Gaming KU

Al goaming iz o rapldly developing market end has impocted how

Al Gaming KU

"Can't beat t? Code it!™

Software Freedom Day

Softwore Freedom Day (SF0) is an annual worldwide
celebration of Free Softwore The Digital Freedom
Fourdation has been orgonizing Software Freedom
Doy every yedr on the third Saturday of September
intending to Wncreose owareness obout Free
Software and encourage its use 5o en Seplember
19, 2021, KUCC celebroted this day by conducting
a virtwa event open fo the public, The motive behind
congucting this event was to celebrote software
freeclom and peaple who hove contributed bo this
fradd,

gomas ore to be ployed. Artificial intelligence has been on integral
part of video games since their inception in the W50 [t serves to
improve the gome-ployer experience rather than mochine learning
or decision-making. On January 23, 2021, a virtual event targeted
at tech enthusiosts who were interested in cloud services and
gaming was conducted, The participants were famillarized with
odvanced cloud cognitive services, The evert wos o perfect blend
of beginner's try and professional's skill show.

Git and Github Workshop

Undergrod years challenge students to consummote
different projects for thes overcll ocoademic evaluation,
So, otwo-day session on Git ond GitHulb was conducted
by the KUCC Club, The svent wos presented by Mr,
Sogor Uprety, presdent of KUCC Cub, ond Sobin
Thapa, JowaScript Community Coardinator, KUOSC
and was conducted virtuglly through Zoom Meeting,
The session was themed around versian controlling with
GitGitHub ond focused on fomiiarizing the students of
DaCSE with the cancepts of wversion confral using Git
and GitHub, irtroducing bosic commands of Git, ond
acqguainting the participants with basic werkflows of
praject management using GitHub

BLENDER BASICS

Animated films, interactive 30 applications, wirteal reality, ond videa
gomes have become an impoartant port of youth culiure. With the increase

in paossion for using such technologies, people are even more interested
to develop one of their own What could be a better way te start the

Blender Basics

WORKSHOP

journey of developing swch technologies thon leaming the Blender
basics?. Blander is o free and open-source 30 opplication that hos great
tools for medeling, rendering, animation, simulotion, moticn trocking, and
some game and video creation aptions 5o for this KUCC organized o

workshop on Blender Basics. The main key point of the workshop was
low pody 3d object creation. The prezenter suceessfully taught the way to
make o low poly model of o trair during the workshop
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Blank paper syndrome

It's not uncammean to feel arsdous when are has to
stort writing on @ blonk pece of poper. Howevear,
that brief mental blockoge of creativity is quite
burdenzome ond might lead to salf-doubts. To help
students cope with blank poper syndrome an hour-
long wirtua workshop was held on 13th Februeary
202 The event discussed blank paper syndrome
ard wiays to deal with it The speaker and presenter
of the workshop wera Mr, Bishwa Mepa and Sujar
Mepal respectively. A QEA sessicn was also hela
where the participants interacted with the presenter

Machine learning workshop

Mochine learning is used olmost everywhera at
present. As a0 computer enthusiost it's becomirg
inevitable to hdve ot least bosic if not in-depth
Enowledge of mochine leaming. With the motto
of providing information on the bosics of machine
learning and mothematics’ underying significonce
in it, the machine |n|:rning community conductad an
cnline workshop on 28th May 2021 The event alsa
demorstrated Fashion MHEISTIModified Mational
Institute of Stondords ard Technology dotoset)
claszification using AMNNIArtificial Meural Metwark).

Idea Pitching Competiton

On the ausplelous cccosson of Matlonal Sclerce
Doy, September 19, 3020, the Kothmandu
Univarsity Computer Club (KUCC) in colloborotion
with Mepa Development Research Institute
orgonized o wirlual ded pitching competition
with the vision of providing participants an earky
experience for future entrepreneurship. The themse
fior the competition was Prespective Application of
Al for deve oping Innovotive and Business Ready
Solutions. The participants were allowed to present
their business ideas to o panel of judges and the
winners were announced.

Cybersec 101 Workshop

Cyber security hos always been o concern in this growing
world of technalogy. With that in mind, the cybersecwriny
community organad a workshop on the 4th of Apeil 2022
with the theme of cyber threats to our system and ways
to owercome them. The ewvent discussed cybersecurity and
its importonce, the current threat to technology, nebwork
security, different kinds of ottocks and the ways to owosd them,
dnd eareer prospects In this feld. To famiiarize participants
with the commaor tarminclogies used in cybersacurity and the
impartonce of cybarsecurity was the primory purpose of the
workshop.

Linux Talk Event

On September 18, 3021, on the auspicious day
of "Software Freedom Cay®, an event on Linux
Talk was organized by KLUCC, The motive of this
seston was o intraduce the tople of Linux ans
gpan-sourca softwore to the participants. The
sestion included the use of basic Linue commands
and vim text edior. The ewvent wos presentec
by Parth Cholise, Aashish Dhakal, Aocdarsha
Dhokal, Ayush Paudel, and Anurag Timilsina,
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Interactive session on Frontend
and Backend Development

Ta remowe the dilemma of using frantend ar backerd ar
both, an interactive session an the front and backend
wos conducted to understond both frontend and
backend and how to get started with either one. The
theme for the session was “Demystifying frontend and
bockend technologies” ond was conducted wirtually
through Google Mest. by Mr. Sager Uprety. The
mteractive session was for first-vear students to help
them undarstand web and opplication developmant. Tha
emphaosis was alse given on how these teo technologies
communicate with each other using APIs and interoct
with databases. The meeting was laoter gamished with
a Culr sessian to test ond evaluate the porticiponts’
understanding of the toples.

Javascript Community
Gathering

On 23rd march 20Z2, the javascrpt community
conducted an  hour-long meeting to  gother
javoscript  enthusiosts ond  intreduce them to
the world of jowvoscript. Besides that, other
objectives of the event were to give an overview
of tha overall plans of tha community and collect
suggestions regarding the plans and events from
the participants, With freshers being the primary
target, the event was completed successfully with
the number of porticiponts exceading thirty.

Articles publication and
Interviews conducted by
Documentation Team

The decumentation team published warlous
articles on different topics reloted to science
and technology-based on students' demonds
throughout 2022, The articles included populor
topics like the growth of technology during
covid, the reolity of coding, femdaes in 5TEM,
Engineering: expectation ws reality, and many
mare. The decumentation team alse had been
actively taking interviews with students who ara
waorking actively in different fie'ds. To quench the
thirst for knowledge of students who are exploring
different fie'ds, the team nterviewsad experienced
semors from different felds ond published them,
The interview Included team eoordinators waorlking
in fialds lke dasigning, gome development, ond
rachine learning.

Flutter talks

Flutter is undcubtedly the most popular cpen
source Ul software development kit to creole
cross platforms applicotions of today's tme. 50,
to famitarize students with the Flutter framework
and Futter development roocmap, Flutber takks
with Domodar Lohoni, Mapal's First Flutter GDE,
were heid on 2dth February 2021 via google meet.
The target audience was flutter enthusiosis from
Hathmondu university. The event was 1.3 hours
lorvg with 20 porticiponts.

OpenGL WITH C++

C++ programming longuage has been the basic area of expertise
of every DaCSE student With the enthusiosm for implementing this

knowladge of CH for gome devalopment, many students happen to

OpenGL with C++

choose gaming projects as their semester projects. A wirtual event

wos conducted by KUCT on Nowember 20, 2020, for the students
wo RKS HO P to halp guide them through their projects. The students got help with

getting storted with the game development, setting up visual studio

cade, and knew the basic graphle library by the end of the session,
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Inauguration of IT Express 2021

IT Express, the magazne of DOCSE, i= lounched annually before IT

id cordln s b Wite all al MEET. IT Express 2021 was inaugurated virtually through Zoom, The
magazne was lounched under the lecdership of Ma. Siza Adhilari,

JUr Iauncn of the magazine the Exprass Coordinator for the yeor 2021, The thame/matto of the
mogodne was “Welcoming the Mew Insights®. Mr Aayush Pokhore!

|T Exp R ESS 202] presented the ewvent with the wolunteering committes of Salina
Kaoirala, Aachizh KC, ond Siza Adhikarl. This event focused an the

importanrce of such mogazines to showcose students’ knowledges
weriting skills am any Tech-related subject matter and ean share their

insights on tha topics to the brooder audence

KU HackFest 2021

KU HackFest 2021 was held virtually from 19th to 25t February
2021 via different plotforms such as discord, zoom, and google
meet It was the grandest international digital hackathon in the

Workshop on API 101 with

Postman

On September 25, 2021 workshop on AP1 101 wos held
through the Zoom coll where 50 porticiponits were
present. The event was held for 15 hours and was
prezented by Sagar Uprety. The warkshop was torgeted
ot stugerts with baginner-leve /no knowledge of AP]
In this evant, the students learred what an Application
Programming [nterface (AP]) iz There was a hards-on
sassion for students to learn different request methods
such as GET, POST, PUT, PATCH, and DELETE using
Pastman.

history of Mepalese hackathons with prizes over $50,000 More
than 600 students from 29 countries ook part in the hoclathon
ond created S0+ innovative projects in six different cotegories,
The major objectives of the hockothon were to gather creative
minds fromall over the world, provide the students with a plotform
to learn ond colloborate with other technology enthusiosts,
and ultimately premete hackathon culture. With the suceessiul
callabaration of organizers, porticipants, judges, walumteers,
and medic portrers the event wos completed i 48 hours

Developer Communities
Introduction and Career
Roadmap
Am onfine workshop was held on 17th Aprl 2021
to infroduce different dewveloper communities to
freshmen of the computer department. The ewent
was alse facused an solving different doubts related
to coresr options ond developer communities. There
were short presentotions by each of the Community

Coordinators introducing their communities with a
chort A session at the end
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Report Writing Workshop

To heldp the junicrs with the cocumentation of their
projects, o werkshop was conducted 1o famlllorize
them with tha things to be considared while writing
a repart, especially a semester project repoet
This event was orgonized by the KUCC club on
the 4th of April, 2022 in block 9, room 304 The
first ond second-year students of the Department
of Compiter Sclence and Englheering were the
torgetec participants. By the and of the workshop,
the students were gquite confident obout report
writing, formotting, ond presentation aspects of
thasr semester project.

Email Writing Workshop

&g o professicnal, it was being oble te write technical
emalls and other decuments |5 just as important as
being ski'fulim thot field of work. S0 the documentation
comimittes organized on email writing workshop on
Jkst March 2021 to help the undergrads write better
professioral emails. The workshop mainly covered
the do's ond con’ts of writing technical emails ond
procedures to make digital signatures n google mall.
The event was finally wrapped up with a short ClA
session at the and,

Workshop on Distributed Computer
Protocol

Workshop on A workshop on Distributed Computer Pretocal was held an July 22,
Distributed :ﬂmpl.ltﬂ' Pm-tur:ﬁl[DCP] 2021, ond July 2% 2021, through google mest where 40+ porticiponts

IFTER &7 SWERY

#EATI; were present Participants were introduced to the tapic of distributed

Compute Protocol (DCF: o powerful and easy-to-use web-bosed

WORKSHOP

parallel computing platform. The Werkshop was organized with the help
of members of Distributed Compute Labs where Danial Desjarindins,
Ele Mehl, and Topaz Glazer were the speakers ang Ayuzh Poudel was
the presenter. The speckers gove detoiled descriptions of the DCPS
architecture, and their organizotion's goals ard showed the DCP
working on jobs reloted o froctals,

Workshop on Git and Github

Git gno Github ore important for students for their group
project colleboration. Keeping that in mind a workshep on Git
and Github was held virtvally ea July 15, 2021, through Google
meet by Aashish KC. The avent torgeted first-year students of
the Computer Department to ghwe them on dea about Git and
Github. The workshop fecused on introducing the basics of Git
ong Githwh to freshers ard |'|q||ping tham work rnmntahr on thair
projects. The presenter beautifully showed each step and guided
the participants o implement the commands in their machines. The
wiorkshop was held for an hour and 304 participants benefitted.
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Qt Workshop

QT workshop was held on April 10, 2022, through google meet. The workshap was conducted in response to requests
from the first-year second-semester students to help them tockle the problems they were facing in their semester
projects. However, it was dlso mode ovodabla to the students of the first semester to make them get the idea of
semester projects. The session wos conducted we!! by Ashish Thopa from second-year CE. The main chjective of

the wnrk:hnp wias the discussion of essentiol concepts likax painfars, rlfvlr\lﬂ;las, mocras, lombda Funi:linn:, d-:ign
patterns, etc, ond te ntreduce interfacing with Gt Creator and Qt designer. The participonts were also tought the
concept of datobase integrotior of the Gt application with AWS ROS and Gt 500

Python Community Gathering
2022

‘What makes Python one of the top-notch programming
longuoges & its lorge commurity where peope
aitruistically share informaotion ard resources about
this language. Lkewize, Kathmandu Unbeerisity has
its Fython Community guiding pythan enthusiosts with
ther expedition with this longuoge The community
recently conducted Pythen Community Gathering
2022 physically in Block %, Room Mo, 402, The pre-
mest event was conducted by [shor Maohargan,
Pythan Community Coardinatar, and was fallewed by
further workshops ond events. The gothering oimad
to miroduce the python community and its plon, sase
up and initiote the mteractions and engogement
with the community and its members, cormvey how to
weork with, get help, ond support the community, ana
familiarize the beginners with the Pythsan language, its
applications, and impertonce

Getting started with Flutter- Mini

Bootcamp

A & days long menk-boot camp (3 hre. each deay) that targeted
absolute beginners wos conducted to halp them kickstort thair
mobile application development journey. [t covered key concapls
starting from the wery basics of Flutter to different eszential ideas
ike OOP, asynchrenous pragramming, Ul development, ete. The
mini-oot camp wos successful encugh to provide ideas to the
participants to build and depley apps an their awn,

Al Gaming 2.0

KU Gaoming 20 was a farrago of ferce
competitveness and o friendly  leorning
erviranment, The event was targeted ot tech
enthusiosts who were interested in cleud services
and gaming. [t was presented by the beam
consisting of Sogor Uprety, Srishti Poudel, Bimal
Timealzing, Sabil Shrestha, and Anurag Tieilsina
wirtvally through Google Meat. The svent wos
themed “Using Azure cognitive services to ploy
a rummy wision gome” ond agimec ot familiorizing
students and enthusiosts with advanced eloud
services like Microsoft Azure ond moking them
understand the use of Al to ploy a rummy vision
game and improve their critical thinking of the
ployers by muposing them to cognitive APls aond
bot modifications.
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Flutter and Dart Meetup

Do you wont to start your cpplication developmert journey with Flutter? If yes, the Dort Community is cways
there te help you, The community conducts monthly meetups to assist beginners with thesr app develspment
journey. The Flutter and Dart Community conducted o meetup for February 2022 targeting beginners and
intermediate flutter dewelopers to estobish o conrection amang the dart anthusiosts and to help them kickstart in
application developrment careers by discussing these two crucial topics. At the event, Gouraw Rijal presented the
Flutter Development Roodmap and Aadarsha Dhokal orated obout Demystifying Widgets Rendering in Flutter.
General discussion and QEA sessions were held at the end of the mestup.

Python Bootcamp

The fondness for thePythenProgramming Languoge
is increasing among freshers/beginners. 1t might
be due ta the flexibility the language provides ar
due to the lorge committes it upholds, So, to fulfl
the demand cycle for this longuaoge, o Bootcomp
was organized, The workshop wos presented by
KUOSC Coordinatar, Mr. Aashish Dhakal, and was
conducted wirtually through Zcom The workshop
aimed te understond the basics of Python, graosp
the knowledge of @ new programming madel, DOP
(Object-Orented Programmingl, cnd understand
the basics of visuolizotion ond data manipulotion
sg thot they con forge their joumey to webs
application develepment or Artificial Inteligence.
The event was topped with effective QR A secsions
to clarify the doubts of the participants.

Welcome Programme

Welcome porties ore the mast owalted events for every student
during thair university doys. This porty is thrown by seniors to
ghve warm welcome to newcomers thot [oin the unheersity. The
zeniora from DoCSE threw a welcome party for the newcomers
which induded different pqrfwmnnnl:. :p-nl;h“, ond M.
Mrs. Freshers Competition. [t was o fun event with amazing
cancerts and donce performonces where students performed
wholeheartedly, The organizing teom moce the function wery
professional and ereative. They had put their special effarts to
ke this function memorable for all who attended the ewveant.

Workshop on Javascript

Being named one of the best programming
longuages in the werld, JavaScript builds most
af the websies that you con find an the Internet.
With demanading fromeworks like React, Nodeds,
and Express. s, the job morket desires future
employess to hove dexterity in this languoge. 5o,
in high demand of JawaScript enthusiasts, the
JovoScript commities arganized o waorkshop on
JovaSeript themed around Vanilla JdovaSeript
The committee coordinator, Mr. Ashish Pokhrel,
presented the event through Zeom Meeting. The
workshop was targeted to impart the basics and
some of the advanced concepts of JovaScript
and demonstroted how powerful the language s
olang with its opplication,
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Area of Interests
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Neutrosophic Soft Set Systems

Email
sudan. jha@ku.edu.np

Interviewed by
Sushankhya Chapagain and Prajwal Adhikari
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Throughout your journey of teaching and learning, how would you sum up the ex-
perience of working in the field of computer technology? How has it proliferated
over the years?

My overal experience of teaching and learning started fram the blackboard and white
chalks, whiteboard, and marker to the digital on-screen technology, with almost all
years/semesters having enthusiastic students. Summing up, today technology has be-
come an integral part of both teaching and learning methodology.

Earlier, about 20+ years back many such teaching and learning did not have the proper
technology. We had very limited access to the Internet. Not every individual had access
to mobile phones. Today internet has become basic and essential whether it is a part
of teaching or learning. We could see the extensive use of technology during the re
cent pandemic. Within the last 2 decades, technology has been recognized as the most
life-changing and successful invention in solving problems in human life. Today, where
business caters, there you find applying computer usage. In the educational sectaor,
health, transportation, and communication sector, we can see the influence and appli-
cation of technology. Mow it has become very difficult to survive without adopting the
use of new technology.

Technology and Human Life have become prepertional and so the education, teaching,
and learning. 1 have seen exponential growth through the technology intervened in
every sphere of human life such os Mobile phones, TV shows, Supermarkets, Hospi-
tals, Matrimenial, Share Tradings, Online Purchasing, Banking, Sports, Troffic controls,
Security Surveillance systems, Job Recruitment, Robotics, Machine Learning, Artificial
Intelligence, etc. are a few of them, perhaps challenging to list all Technolegy has
brought people close together and facilitated contact between them using Email, Chat-
ting, Videoconferencing, Mobile Phones, and Social media. Computers connected to
the internet can publish ideas, thoughts, criticism, ete, instantly across the world. Social
netwerking sites like, Focebook, Twitter, Blogger, Youtube, Whatsapp, etc. opens an-
ather sophisticated yet easy-to-use viral communication, revealing the importonce of
computer and human life. Our younger generation is fuly dependent on these tools for
their day-to-day waork.

Mo doubtl The computer has mode a massive makeover in the education field. Two de-
cades ago, if anyone doubted to be clarified in a learning process, finding the right ex
pert itself was a cumbersome task and there may not be available further opinion about
the subject. Although the different and easiest clarification or solution is available on
the other side of the world, we were unable to know its whereabouts because of lack of
cammunication, Today “Google search” has reveolutionized every aspect, especially by
adopting Artificial Intelligence.
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Recently you published your fifth book titled "Industrial Internet of Things - Tech-
nologies, Design, and Applications”, what can readers expect from the book? What
motivated you to write a book on this particular topic?

Internet of Things (loT) has evolved as an integral part of our life from Smart applionces,
Smart Wearable devices, connected cars, and smart healthcare devices to smart ener-
gy meters. The loT has not only comforted human life but has prospered the surround-
ing systems with intelligent services. But since IoT is in the initial stage of development,
there are plenty of research opportunities available. The Industrial Internet of Things
(IIoT) focuses on the use of cyber-physical systems to monitor the physical factory pro-
cesses and make data-based automated decisions.

So, why adopt Industrial loT? The reasons are basically "interoperability”, "security”,
"data analysis and transfer” and "convergence”. Interoperability has become the big-
gest challenge in the industrial internet becouse most machines and protocols are yet
to be interconnected and are not interoperable. Secondly, most of the connected ma-
chines share information directly to the cloud, and therefore it is very likely that they
get exposed to security threats and attacks. Likewise, an enormous amount of data is
collected and generated from edge devices and sensors but due to inadequate storage
and computing power, it has become a hot issue to perform advanced machine learning
and analytical tasks. So it is very difficult to align manufacturing processes with existing
IT systems due to the lack of convergence between them.

Thus, this book covers almost all the topics, starting from the introduction, tools, algo-
rithms, applications, and also security issues and solutions relevant to the field of 1loT.
More importantly, the book gives a glimpse of new research areas in [1oT for the per
sons who are willing to do research in this domain

Can you please give an overview of what Microservices Architecture is and how
its implementation has impacted various crganizations?

On a short note, Microservice architecture divides a single application into a small set of
services, each running on its own but communicating with each other through APls. A
service implements some of the features or functienality such as customer management,
partner management, and so on.

Microservice is o service-bosed application development methodology. In a service-ori
ented architecture, entire software packages will be sub-divided inte small, intercen
nected business units. Each of these small business units will communicate with each oth
er using different protocols to deliver successful business to the client. Now the question
that may arise is, how Microservice Architecture (MSA) differs from SOA? In one word,
SOA is a designing pattern and Microservice is an implementation methodology to imple-
ment SOA or we can say Microservice is a type of SOA.

Following are some rules that we need to keep in mind while developing a Microser-
vice-oriented application.

Independent - Each microservice should be independently deployable,

Coupling - All microservices should be loosely coupled with one another such that
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changes in one will not affect the other.
Business Goal - Each service unit of the entire application should be the smallest and
capable of delivering one specific business goal.

Let us consider an example of an online shopping portal te understand microservice in
depth. Now, let us break this entire E-commerce portal inte small business units such as
user management, order management, check-in, payment management, delivery man-
agement, etc. One successful order must proceed through all of these modules within a
specific time frame. Each of these business modules should have its business logic and
stakehalders. They communicate with other third-party vendor software for some spe-
cific needs, and also with each other. For example, order management may communicate
with user management to get user information. Mow, considering you are running an on-
line shopping portal with all of these business units mentioned earlier, you do need some
enterprise-level application consisting of different layers such as front-end, back-end,
database, etc. If your application is not scaled and completely developed in one single
war file, then it will be called a typical monolithic application. According to 1BM, a typical
monolithic application should possess the following module structure internally where
only one endpoint or application will be responsible to handle all user requests.

Since your areas of interest include the Internet of Things, Artificial Intelligence,
Machine Learning (Deep Learning), Meutrosophic theory, and Neutrosophic Soft
Set Systems. When did you realize that these were the areas you wanted to ex-
plore and what would you suggest to the students who are struggling to find their
areas of interest and passion?

It all depends upon the interest and enthusiasm of students. You should choose o field
that you are interested in so that you can become an expert in your field. Exploring many
fields and choosing what is best for you con certainly be beneficial. Coming to 3rd and
4th year, students must be in a pesitien to reclize their choice of subjects.

You have been in this field of technology for so many years and with your experi-
ences of success, you might as well have faced challenges that demotivated you?
Can you please tell us about the challenges you faced and how you evercame
them? Moreover, what would your suggestions be for the students of DoCSE?

I have worked in various colleges in Nepal as a principal and as a Dean, and HOD in the
top 10 private universities of India and other countries. | believe that teaching is the only
honest profession in the world. It is a service given without any selfish motive. A teacher
should be honest when he is inside a class to educate them properly. Throughout my ten-
ure, there were no such major challenges but 20 years back there was great difficulty in
making the students understand the topic. Same C, C4++ which is taught now was taught
even before and the same books like William stalling for Operating System were used
before. The major challenge used to be how to clear the concepts of students as resourc
es earlier were very limited, Now you have many platforms like Youtube, HockerRank,
HackerEarth, and many more to clear your concepts and practice as many problems as
possible but the situation previocusly was quite difficult as students did not have access
to these kinds of resources.

Scanned with CamScanner



=] Ol
IT Express 2022

The teaching methodology previously too was quite different. The teacher had to teach
using chalk and a blackboard which would fill their clothes and hands with chalk powder.
Today we use whiteboard and marker which causes no such problems and due to ad
vancement in technology, even these markers and boards are replaced by smartboards,
laser pointers, and PowerPoint slides which are very easy to operate and makes teach-
ing convenient. Messaging, file sharing, and video conferencing have made it easy for us
to answer students’ queries, | remember in my time when I used to stay in the hostel the
normal culture there was to go through the books till late at night to understand various
concepts and the next day with incomplete sleep and red eyes we had to go to class. The
evolution of technology has acted as a blessing to the students in the learning process.
The other problem was there was no ethics and enthusiosm regarding research and
methodology for an engineering student two decades back when | started my carrier.
Today the students too are very creative and keep on learning new skills for self-growth.
Previously the students only had the mentality of getting the degree and getting a job or
going abroad for a master's degree. Even today students going abroad refuse to come
back due to the huge apportunity and resources there as compared to here. Still, there
are power cuts and irregular internet bandwidth that act as a barrier to our learning
process especially when you are studying Computer Science and Engineering.

For the students, | would like to say that maintain discipline and go through the subject
matter for at least one or two hours after the class. Alse now having only book knowl-
edge is not enough so try to learn from different resources and become an expert in a
particular subject. In developed countries more than your marks your skills and knowl-
edge obout the subject are given more importance. The interviewer looks at your project
and asks guestions about your area of interest. So it is very necessary for building up a
deep knowledge of the subject.
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Sir you have a deep research interest and consider research your passion? Can
you please tell us why researched-based education is necessary and how it can
be beneficial for students?

I think education without research is incomplete because when you do research, it makes
you explore many things that will help you build innovative technologies.

Suppose, for the semester project, a group of students developed o mobile application.
MNow, this project can be converted into research. In daing so, students will be navigat-
ing and exploring existing related applications. Not anly does research assist students
in scrutinising the behaviour of such applications, but it alse helps students in weighing
their pros and cons, which will eventually lead students to attempt to build an innavative
version of the technology.

Mot just only researching on the topic but publishing your findings/papers in the form
of a journal can be invaluable. Your paper then can resonate with many authers and
researchers cll over the world who will know about your work and approach you for
collaboration or take you under their wing for future Master's and Ph.D. programs.

Due to the recent pandemic, everything including education has become digi-
tal. Now the pandemic is almost over but universities have well adapted to the
elearning approach. According to you how can learning standards be enhanced
in universities using technology?

During the lockdown, we all embraced the approoch of enline education through dif-
ferent media like Google Meet and Zoom. Hence, regarding the future of education, 1
think there is no other option other than going towards online education and embracing
its technologies because this type of pandemic can happen anytime and can occur at
any unexpected moment. To enhance the e-learning standards, we need to develop a
system with a key focus on managing asynchronous content so instructors can upload
their lectures and provide different additional rescurce links from which students can
learn those contents in their preferred time. Moving forward, we must also embrace the
concept of fipped learning and personalised adaptive content.

One of your fields of expertise includes Data Mining. Can you please explain about
data mining? How can data mining be useful for prediction and forecasting learn-
ing and institutional improvement needs?

There is a huge amount of data generated every day due to the increasing number of
users on online platforms. Se it's a great oppeortunity for people interested in IT to pro-
cess and analyse this data and find meaningful information that can come in very handy
later in predicting different human and non-human behaviours.

In my research lab (Digital Learning Research Lab), we are developing the educational
system and analysing different types of data to predict students’ performance levels in
class. This system also provides warnings/signals to motivate and scaffold the weaker
students so that they can compete with other students.
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One of the researches done under my supervision was the analysis of our KU Canteen
data. The result from the analysis helped us to know about the food items which were
sald very often and also about the association of different items.

Since you have completed your 15C, Undergrad, Grad and Ph.D from the presti-
gious Kathmandu University, we share a common ground. However, the opportu-
nities that you received during your days are a lot lesser than what we receive
being a student today. But with this the competition in the field of computer science
and technology is way more than what it was before. Do you think the amount
of opportunities we receive won't make a significant impact in our careers if we
don't grab them and make the most out of them? Because we can see in every
class there is a student who is taking part in every hackathon, hackfest, and the
same class also has that student who is just giving best in academics. What do you
want to suggest to them?

In my time, the number of students produced every year was less. But now the scenar-
io has changed due to the establishment of many public/private institutions. Even the
competition level was lesser back then and the level of competition today is enormous.
With students' interest increasing progressively in the field of computer science and
technalogy, the success ratio for a student to sustain g career in this field is slimming
down.

So my suggestion for the students wanting to sustain themselves in this field is to be
unigque in whatever they do, One way to be unigue is by deoing academic research and
publishing papers during undergraduate. Their papers can stand alene as a wow facter
leading to getting scholarships for Masters and Ph.D. programs in Nepal as well as in
foreign countries. Even the Professors want to hire students os RAs (Research Assis-
tants) who hove some publications. Such publications can also cover up for their lower
GPA, as Professors always want good researchers who have some experience doing
research beforehand, Alse, regarding students participating in several activities like
hackathons, hack fests, and IT Meets, | suggest they develop their soft skills; for exam-
ple, when they organise such events they foce many challenges during event manage-
ment from which they learn problem-selving skills.

So in your entire career, you might have faced similar challenges. And there may
have been things that you didn't know in the past, but you feel like you should
have known earlier. S0 what are those suggestions and how would you sum up
your challenges and experiences of life, and what would you suggest to the stu-
dents of today's generation?

When | was a student at Kathmandu University, there were fewer faculties, from which
only a few instructors completed a Master's degree (with no Ph.D. holders), This made
our chance of getting research opportunities minimal, But now our department is one
of the strongest departments in the University, with numerous faculties having diverse
expertise. This has created o platform for present students to get several kinds of re-
search. They can search the profile of the faculties and explore their area of interest. 1f
it aligns with their interest, they can approach the respective instructor and get involved
in some kind of research.
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A Survey on Load Balancing in

Cloud Computing

Mr. Mikhil Shrestha and Dr. Gajendra Sharma
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Introduction

As sean in Figure 1, cloud computirg offers web-bosed
services with a user's information, processing, ond saft-
wara, It olso alows for instont occess to shored resourc-
es such as servers, storoge, networks, applications, and
services [1] Cloud computing gives a geod platform and
infrastructure to its users. Ewery one of the administrations
provided by servers to consumers is provided by o cloug
service provider (CSP), which k= fundamentally analagous
to acting os on Intarnet service provider {[5F) n electron-
ic registration. Figure 2 depicts the wirtualization idea, in
which the user may occess oll rescurces over a high-spaad
nietweork at a minimal cost. This innowation is intended with
tha new idea of crgonizations providin g services to clients
without acquiring these organizations and storing them on
their leeal mamary [12] Virtuokzation technalogy in cloud
computing enobles conporations or ergonizations to lease
registering pawer to clients in the form of virtual comput-
grs. Cliants may employ an unlimited number of wvirtuo
computers [13].

Mt r::
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Infraasructyne

Figure 2: Schematic diagram of Cloud Computing [2]

End users ard arganizotions utilize the cloud netwark ta
exchonge, process, and store dota in third-party dota
cenbers [2] It s bosed on the charing of resources using
the virtuglization technology. The memory interfoce for
a visiting 05 i3 virtualized and provides substantial star-
oge copacity via a virtualized memory stockpiling system
[14]. As shown in Figure 3 [3] clouc computing consists of
throe levels: cloud customer or client ar user, claud sarvice
provider (TSP}, and cloud netwark (transmission media or
channel af the claud).

{-—l“m. [‘HH-.I. Liwsiy
brd L L

Figure 3 Three lave! of Cloud Computing [3]

This poper gives an overview of Load Boancing n Cloud
Computing. The rest of the poper is structured as follows:
Section 2 provides features ard characteristics lead bal-
ancing strategies. Secton J discusses some of the deploy-
ment made. Secthon 4, list varlous research areas and
Section & presents overview of lood boloancing architec-
ture. Section &, presents an overview of different lead bal-
ancing clossificaticn and Section ¥, with its odvontages
Finally, Section T concludes paper with remarks.

Features and Characteristics

The following are the features [4] and characteristics [2] of

cloud computing:

= Mability and wide netwark access: Al necessary ser-
wices ore avoilable anywhere on the globe,
Saowes time: Users are aible to obtain and read the infor-
mation they reguire.
Fopubar: The majority of users obtain their services via
the eleud.
Cost: 1t i ircradibly cost-effective becouse of the poy-
as-you-go model,
Maointenonce: mointenance is eosy in oloud computing,
Throughput: Bacause several people may work on the
same doba ot the some time, cloud computing produces
good resulis.

+  Reliabifity: The aspect of cloud computing is relioble.

= Elasticity: On demand, resources and data are pooled.
Security: The information is sacure,
Scalable: The size of clowd computing can be easily in-
creosad,
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On-demang salf-service: In cloud computing, cliants
may keep trock of the server’s tima, copocity, ond des-
ignated erganizing capacity on a continuous basis..

+  Resources pooling: resources ore being used by users
on demard.

+ Rapid elasticity: s end client has access to & wide
range of services o3 well os ossets.
Megsure services: Every aszset that s used may be
avaluoted, manoged, ond declored for both the pro-
wvider ard the purchaser. IT admiristrations are billed
on o poy-per-use bosis.

Cloud Deployment Model

There are four sarts of cloud deployment models:
Private ¢'oud: This cloud computing is manoged by a
single arganization or a specialized arganization | and
its infrastructure is also used by this organizotion,
Community cloud: This cloud is managed by a few or
ganizations, supports a certain network, ond contains
common applicaticns or services.
Fublic clowd: This concept i owned and monaged by a
large cloud service provider {CSP). All elients that re-
quire rescurces on a participation or mambership bosis
Hykrid eloud: [t is a hybrid of at least twa of the pre-
ceding modals, namely the public, private, and commu-
nial mode’s.

Research Areas in
Cloud Computing

There is a lot of room for study in cloud administration since
it encompasses sa many different locations, difficulties,
organizaticnal strategies, and particu'ar computing tech
nigues. The subjects that follow provide o weolth of knowl-
edge for cloud fromework researchers. Table 1 display: a
variety of research disciplines.

Table 1: Warieus research field in cloud computing

Load Balnacmp Clond acoess contm
SECHy Energy tmiprovemend
Yoz Infamirion (saztian secumy

Dt patios and recepeniling Venfal caktrlatin

Seheduling Jor st amprreanan b discovery aed [avecs

Tk kel

Cload coyplography

Load Balancing Architecture

Lood bolancing, as seen in Fig. 5, is composed of four prin-

ciples: the client, the data center controller, the lead bal-

oncer, ond the computation to be used,

Tha following steps ore used by the client to carry out a

solicitation

I. Ewery chent request is routed to the dota center con-
trodler

2, The daota center controller gueves up all iIncaming so-
licitations and queries the central lood baloncer about
salicitation assignment

3. The central lood balancer comprises o detabose that

stores tables thot ore porsed after tha colculation to
be utiized, detarmings the most oppropriote virteal ma-
chine and returns the 1D of the selected WM to the data
center cortraller

4. Finally, the dota center controller distributes the re-
quest ta the VM whase 1D = pravided by the central
lzed balancer

Figure 5: Lood balancing architecture
Load Balancing Classification

There are two bypes of load balancing: static load balane-
ing and dynamic load balancing,

1) Stotic Looc Bolancing

This kind of lood balancing is on'y employed in identical

situations ard is not adaptsble, which means that it cannot

maodify its property. All of the entities hove o fixed nature

Thiz epproach dees not examine the Incoming requests or

the node's status [10] Here ore some exomples of static

algarithmas:

Reound robin lead balancing clgorithm {RR),

Lood balancing min-man olgorithm (LE Min-Min),

Load balancing min-max algorithm (LB Min -Maox).

= RR Algorithm - The tosk or assignment is allocated a
defined gquartum tima in this computation. 1t distributes
employment to all hubs im a roundabout way. A reurd-
about request is used to ossign processors, Becouse of
the proporticnate remaining job at hand apprepriation
among methods, this colculation provides o speedi-
er answer. Regordless, a few centers or hubs may be
owvercrowded, whie others remain derment and un-
derutilized.

= LB Min-Min - A list of available jobs & malntaired, and
the shortest fulfillmant time for all ovailoble hubs is de-
termined. The mochine is assigred the job that requires
the leost amount of time to complate. It produces excal-
lent results wiven a small omount of effort is experded.
LE Min-Mox : A list of avoilable jobs i= mamtoined, and
the shortest fulfillment time for oll availoble hubs is de-
termined. The job with the longest completion time is
assigned to the machine,

2] Dynamic Load Balancing
To spread tha load, this technique mokes use of the hub's
previcus and present stotes. At runtime, the user needs
ond resources might be odjusted. They are suitable for
both homogeneous and diverse situations. There ore two
kind= of gynamic |oad balancing.
Distributed : This method of loog balancing modifies the
lood caevlation performed by o daba centers and dis-
tributes the lood emong tham.
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Centralized : [n this cosa, o certral hub is in chorge of
balancing the lood over the whole structurae, This foca
hukb commuricates with other hubs [1].

Some common dynamic dgorithms are oz follows:

«  Throttled load balancing algarithm,

« Equally spreac current execution (ESCE) lood baolonc-
ing algarithm,
Modifed throttled load bolarcirg algorithm,
Throtthed modified algorithm {TRA),

a) Throttled lood balancing algorithm 10, 12, 16—18] - This
appredch s used for load distribution an WiMs that dre en-
tirely deployed. When the chent deivers the request, the
load balancer rapldly recefves notice and scans for the
gathering that con supervise efficiently ang distribute thot
reuest.

b) ESCE [10] - This approcch maintgins the shutdown of
whole wirtual machines and jobs. When this algorithm re
ceives a solicitation, it filters the list of WMs, [f a VM that
can deal with the customer's request is identified, the
reguest = alocated to that specific WM This caleulation
spreads the equal waight owver of VM3,

c} Modifec throttlad load bolencing algorithm [1&, 17] : The
load balencer maintains o file table of virtual machines in
cluding the province of WHs in this algerithm. The compu-
totion employs a strategy for selecting o WM for hondling
consumer solicibation in which the most easily available WM
is salected, If the machine is ovailoboe, it is distributed with
the request and the WM's 1D = returned to the data certer
controller; otherwise, (-1] is returned, When the next so-
licitation appears, the list table is filtered from the record
baside the effectively allocoted VM and the next WM is
selected baosed on the province of the WM.

d] Throttled madified o gorithm (TFA) [18] : The TMA load
balancer adjusts the strain by updating nd maintaining
two record tabies. Accessible index: the status of ViMs s
¥, Busy index: VM status is not occessible ', 1t cutper-
forms other 'ood balaoncing algorithms in terms of perfor

manca,

Advantage of Load
Balancing

“arious advontoges of lood baolarcing are described as
below [§, 1] :
= Throughput: it Impraves the result or thraughput

Fault tolerance; system must be free from folure.

Migration: rescurces are mowved from hub to hub to im
prove performance,

Respansze Hrme: measuring te take the resources for
FErVICE,

Scalability: improve the system scals and performarce,

Cost-effective: system improves their performaonce
with lower cost

Conclusion

Cloud computing gives o good platform and infrastructure
fo its users, Every one of the odministrotions provided by
servers to clients is provided by C5P, which is fundamen-
tally anolagous bo aeting as the ISP in elecironic regisira-
tion. Load badncing aids in the efficient use of rescurces
ond enhances the framework’s presertation. It distributes
wierklood requests from diverse resources aver several
FCs, fromaworks, or sarvers. As seen in Table 1, there are
several study topics accessible in load balancing. The pri
mory gims ore to mainfain fromework solidity and to im-
prove framework execution.
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ICT and Development

Informotion and Communication Technologies {ICTs) ore
the fostest grawing technologies in the world, Chver the
post faw dn:ndn:, [ETs howve shown signi‘ﬁl;nnt irfluerce
on the development of countries and societies, especia’y
in driving tedoy's innowvation, efficiency, ond effectiveness
across all sectors, including health, education, communi-
cation, business, research, ond scientific inventions. With
digltal technalogy or 1CTs, countries arcund the werld are
gccelerating  socio-economic  cevelopment, cormecting
citizens ta services, and strengthening processes toward
buiding o better futura (World Bonk, 2019), In foct, [CTs
hove been the fostest growing sector for o generaticn
(Tioa & Tjoa, 2014),

Far a long perlad, it was a debate in the nformation sys-
tam sociaties Cif [CTs could lead to development? But the
theught processes now are gradually changing end the
debote hos shifted to the discourse on 'how 1CTs can be
uged for development?' Here, a key challenge remains in
understanding the procass by which deve cpment con take
place as o resu't of ICT interventions {Hatakka, Ss=be, &
Thapd, 2019]. Different processes and contexis are being
researched to find out how 1CTs can foster development
Mozt aften 1CT and development studies are focused an
the ideas of haw these technologies can contribute te the
bettermert of socio-economic corditions in low- and mid-
dle-income countries (LMICs). Sahay and Awvgerou (2002}
orgue that “[CTs gre expected to ploy o key developmen-
tal rele. Mony see in these techneologies the potential for
turning around uneompelitive incustries and dysfunction-
al public admanistraticn, and for providing unprecederntea
opportunities for the infarmation-Intenshve social services,
such as health and educaotion”,

SDGs, ICTs and
Development Prospects

The United Matisns Organization (UMO) has fermulated 17
SDGs to fight poverty, improve healthcore, provide bet-
ter education, foster gender equality, and extend glabal
partnarships for developmant, The moin aspirotion behing
the SCG= is to provide equal occess to rights, empower
ment, and o better world for all, irrespective of oge, sex,
race, religion, and region. 50MG: are expected to play ar
instrumental rele In addressing global challenges and are
buit upon the achievements of the Millennum Develop-
ment Goals (MOGs]. These are to be addressed by 2030
(UM, 2015). The goals are diverse and, at the same time,
intarconnectes with soch other. Although none of the 17

S0Gs particu arly refer bo 1CTs, and anly sewveral torgets
mentien 1CTs and relevant technologies, the 20230 Agenca
far Sustairable Development stll clalms that 1CTs can sub-
stantiolly accelerate the developmant process of human
beings and may greatly bridge the digital gaps, to con-
struct knowledge-based communities (Wu, Guo, Huang,
Liu, & Xbarg, 2016; Batchelor, Hearn, Peirce, Sugcen, B
Wabb, 3005 } S0, we con not neg'ect the prominent role
ot science, technology, and innovation as well as the dis-
semination of these new technolagles to a society where
no one shou'd ba |eft behind (Tjoo & Tiea, 20016). Howawver,
it should be kept it mind that fnplementng [CTs alone coes
not automatically lead to increased capabilities. We nead
to explain under what circumstarces the cctions of 1CTs
con leod fo improvements.

1CTs con provide the momentum to achiewe S0G: n sev-
eral ways First, 1CTs spread very fast, the best examples
of which can be the expansion of personal computers, the
internet, ard mobile technologies. Mext, 1CTs can help ta
reduce tima ond cost in disseminoting services like haa'th,
education, and finances. Alse, ICTs can be used to cre
ote owareness about new innovotions and technologies
through their extensive mobile retworks and other elec-
tranic chonne's. The flow of infermation at national ond
internatioral levels can be enhanced through ICTs. Most
impartantly, 1CTs can be used to establizh online platfarms
te educate pacple, workers, ard other human resources
in an erganization or society. This way, the capabilities of
1CTs con be vtilized in achieving 500Gs thot cover thres
dimensions of economic prosperity, social equity, ond en-
viranmental sustainahility by 2030

Smart Village

Smart cities, digital cities, and knowled ge-based sociaties
howe beer hat topics in the world of information systems in
recent decades.

Villages ore backward in many woys as compared to cif-
ies. People n the willoges howve problems with eduecation,
health, ecoromles, and other modem Infrastructure and
services. Ir this ragord, o port of the onswer to achiawv-
ing higher levels of sustainabiity and 506 n the villages
is o fing the right woys to deal with economic disparities,
occessibility to modemn technologies, ond other necessary
infrastructure that can make them smart.

A smart wi'age i a similar concept ta smart cities, The ba-
sic concept of a smart willage is to collect community ef-
forts and the strength of people from varous stresms and
integrate tham with [CTs to provide benefits to the rural
community. Smart village initiotives provide “global means
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te meat the locol needs” (Somwaonshi, B, Shindepotd, U,
Tule, D, Markar, A, Ingle, M., Raojamanya, G B D. V., &
Dashmukh, A, #018). We con complately agres that o smart
village like g smart city enables its inhabitcnts to make vse
of contemporary techrological ond social achievements
while its mfrostructures are still being developed and offer
an eppartunity ta efficiently deal with future lssues of so-
cla-cultural, lecal, and eircular economieas.

The cencept of a amart vilage was intreduced by the re
saarchers Viswonadham ond Vedula in their book entitled
"Design of Smart Willage” (Vishwanandham and Yedula,
20000, A smart village model followed a model from a smart
city as on effect of integrated technology changes to be
implemented In remote areas [Abinash and Josephine,
2018). The smart villoge aimed to hep it solve oll problems
through the implementation of 1CTs and GIS (Ahlawat,
2017,

The scope of smart villoges con vory depending on the
population distribution, gecgraphical situction, socio-cul-
tural practlees, and the economle activitie: of the people
living therein, The concept of Smart Willoge has only re-
cently gamed momentum. The smart dimensien of the de-
valopment might rot alwoys be addressed under the lobel
‘smart’ but couls also be intartwined with other dimensions,
as in the case of S0Gs where the smart dirmension is ad
dressed in most of them addressing other specific espects-
sustainakility, well-being, (inclusive and equitable quaiity)
education, empowerment of women dand girls, manage-
ment of water resources, accessibility of sustainable ener-
gy, sustainable economic grawth, and decent wark, build-
ing resiliant infrastructures, festering irnovetion, reducing
inegualities, making human settdements more inclusive and
sustainoble, taking actions to combat elimote change, pro-
tecting ecosysterns, etc. (Zowvratnik, Fos, & Stojmencya
Oukl, 20L8)

Why ICTs for the Smart
Village Initiatives?

The world is mowing fast and forward with information
technolegy. Motions leading in the preduction and use of
digital techno'agy and tools (or 1CTs) In different sectors
also demenstrate sound pregress in the overall functioning
af their societies, including administration and public see-
tors (Dutta, Geiger, & Lanvin, 2015). The develcped coun-
tries which ore making extensive usa of 1CTs fend to have
a high econcamic index, while most of the LMICs, which
howve not aligned their economic development with the
use of 1CTs, don't show compaorabie growth, ond conse-
quently, there are poor results in publie services, including
education, haa'th, ond human developmant mare broadly
(Hamel, 2010). Thusa, LMICs also arguably need to urgently
integrate [CTs into their developmaent sphares ond oddress
the challenges of the digital dvide (Fong, 2009]. Howev
er, it should be nated thot technologies developed n da-
veloped courtries cannat immediately oddress the actual
needs of developing natlons and villages.

The ICTD research, despite ite remarkable theoretical
copabilities to study technological mrovation in ralotion

to socic-economic contaxt, remoins waak in forming con-
vincing arguments on 1T-enabled secio-economic develop
mant. Hanca tha gigital divide i getting evaen desper with
the gradual development of time. As a result, developing
couniries especially the remote viloges ond the popula-
tions living therein will lag for behird ond will be prore to
the consequences of the 'digita’ divide' signifying a new
farm of iIneguality.

It is eszenticl that the people living in the developing coun
trims ond the vi|||:|gn: anpoy equa acoess fo the odwonce-
ments and move forward together with the people living
in other ports of the world. This certainly can be achiewved
with [CTs. Howewer, while implementing technologies im-
plementing systems with a feeus or leca and indigenous
knowledge bosed on the collective insights of wvillogers
with the sccio-technical knowledge of experts to design,
develop, ard mplemant 1CT-bosed solutions con oddress
the development challenges

Awgerou (2010] argues that research on ICTs in developing
couniries acknowledges and addresses contextual distine-
tions. The context in which @ new technelogy ortifoct and
busimess model first took shope may be different from the
context whare this combined ortifoct ond model are im-
pemented as part of information system innovation proc-
tice in o developing country. Tweo foctors—diffusion and
transfer—aore referenced when studying the significonce
of 1CTs in dewelopment. Diffusior is mplementing whaot is
developed In the context of developed countries, which
is most often found to be less effective empirically, while
the approach of transfer of technoagicd knewledge and
developmant of orgonic cultivation is seen as more effac-
tivel Avgerou, 2010

1CTz possess the potenticl to cevelop strategies for Teap-
frogging’ to narrew down the gops between developed
ond devaleping notions, o wel o3 between developed
clties and underdevelaped villages [n the future, possibil-
ities for this leapfrogging seem ewan brighter owing to the
emergence of mtermnet technologies and other 1CTs (Dahal,
20049),

Avgerpy (2010} argues thot “the development and use of
1CT artifacts in dewveloping countries concern the construc-
tion of new techno-organizational arrangements in the la-
caol context of @ developing country,” 0 the morgmalized
cammunities and wildges in develsping eountries can be
empowered using axisting technalegies,

Villoges are often Foced with slow and unrelioble ICT infro-
structure networks. This limits thelr access to infarmation
ond services, which can boost economic ond socka! devel-
opment (Lela, Milicio, and Milos, 2020}, The smart concept
utdizes the solutishs provided by 1CT to pramaote the sus-
toinable development of o vifage based on the chorecter-
latics and needs of rural development {Zhang and Thang,
2020). Among the numergus areas smart villoges need to
address, a very few fundomental arecs relating to the dis

course on smort villoge initiothves are briefly discussed

beelonay.
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i) Education

Educaticn is ore of the fields most significanty influenced
by 1CT. Warldwide research has shown that the use of
1CTs can leod to improved student 'earning ond better
teaching methods, 1CTs con alse serve os an effective and
reliable tool te enhance distonce education and contert
maonogament for interactive multimedia teoching purposes
Education faciities in the villages are very poor due to the
lock of quolifime teoching faculties and alse due to inode-
quate teaching-learning rescurces. 5o, o virtual lecrning
platform cauld be implemented, and with assistance from a
well-resourced school in the city, the classes in the villoge
schoals eould be synchronized, The COVID-1 pandemic
has explored the unprecedented potentia of 1CTs to facil-
itarte the education process both in cities and villages. Best
proctices explored during the pardemic con ba evaluoted
and appled ir the context of wmart villages too

ii) Health

Health is one of the core elements of cevalopment, [n-
formation Technology hos become a wital element in ewv
gry goverronce structure, inclu ding the health sector
For smart villages in terms of health, we need to focus on
the implementotion of Health Information Systems [(H1Ss)
at the health fociities in rural vitages. The focus of HISs
should be on mmproving the effecthvenesz and quality of
haalth service delivery, The strangth of o country to meet
itz health-related goals significantly depends on the ca-
pacity lewal of its health workforce, ie., the knowledge,
skills, motivation, and deployment of the pecple responsi
ble for argonizing ond delivering health services. 1CTs can
ke instrumental in strengthening the HISs and the work-
force related to them (Dal Poz, Gupte, Quain, Soucat, &
Organization, 2009, Discourses or smart villages need to
rigorously study haw [CTs eon be appropriate toals bo im-
prowve the health conditions of the people through timely
ond guality heath services

iii) Virtual Marketplace

Agricultwere is the main economic octivity of the peopbe liv-
ing in the villages. To help alleviate poverty i the villages
and introduce ather advanced technalagies, it is wvery im-
portant to reform the economic octivities of the population
living therein For this wirtwal morketpoces can be imple
mented ard the consequences of technological inkerven-
tion can be examined for their relevonce to smart village
inltiatives.

In @ similar context, a project Haatbozar was introduced
in rural vi'oges of the Myogdi district of Mepal by o Ko-
mon Magsaysoy awardes Mahakir Pun. Te help gener-
ofe income-earning octivities the project dewelopec an
intronet-bosed a-commerce phatform. On the Hoot Bazor
wiebsites, vilagers could advertize loca products [cows,
buffaloes, goats, chickens, vegetables, and cheese] for
sale. Mahabir dascribad the haot bazoar as follows: “They
can use it (Hootbozar) for advertisements in the vilage
Thonk= to thae lntemet, we caon promate local pl'nchf:
such as Doko, Namlo, Mepali spices, mushrooms, ond cat-
tle. Anyore whe wants to sell their preducts moy use ser-
vices like Hootbozar on the Met They contact the Intermet
aperatar, who wil put the Information online for other pea-
ple to see ond buy thot product.” (Saeba, Sein, & Thopa,
2014)

Besides these fundamental areas of education, health, and
locol economy, smart willages ercomposs several other
tools and [oT-based technolegies that can be integrated
inta the willage ecosystem. The uliimate goal of the smart
villzge initiatives is to enhance the lifestyle of people, pra-
mole security, proper dccess to services, and better infar-
mition dissamination and service deivary from the villoge
odministrotion

Conclusion

1CT5 hove been an inevitoble port of human life ond cevel-
opement in modern times, There iz no more deubt if ICTs can
lnzd to develepment, Tha only question thot remains un-
resobved is how [CTs can promote develepment? Foctors
sich o= econcmic canditions, technao n-gii:d competencies,
people's percepton of 1T, educationa qualifications, work
habits, ang other foctors have Impacis on the way 1CTs
can maka changes. We need to work out cdoptations ap-
propriote for the vilages. Especially when ICTs are imple-
mented in resourca-constroined settings or villkiges, peg-
ple find it difficult to understand the values of 1CTs and the
significarce of ICTs in changing the woy people can live,
different factors come across. Implementing 1CTs does nat
outomatically lead to smart villages ond increosed capo-
bilities. First, we need to be ab'e to explain under what
clreumstances the possibilities of [CTs lead to individual
improvements. Than we can identify and implement rala-
vant [CTs ta improve the service delivery and promote the
quality of life of the people lving in the villages. ldentifying
suitable methods and finding proper approcchas to sove
the problems of villagers can gradually pave the path for

smark Willage initiothves.
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You got the beats, you got the groove, you got the rhythm, you

set a tune, and then vibe with your mood.

Thﬂ iz the power of musle and letting us the users en-
joy the music wia a medium is what the musie ployers de.
And wherever samaone soys the worg, "MUSIC PLAYER®,
the first thing that strikes our mind is, "SPOTIFY," which is
a combination of fwo words, Spot ond [dentify.

Spotify = a digibd music, podoost, and video service thot
= used i B0+ cauntries, and has 422 millan active users,
and g Borary of 82 million songs with other content from
creators all over the world. As a user, the baske functions
such o5 playing music are totally free, and also if o user
wants to have upgroded content, they can upgrade it via
pramium

Bock = 2002 when the controversies for an:tlr. the
file-sharing retwark were on hype, the idena of creating a
service that was better than pirocy os well as in the mean-
time compersating the music industry struck the mind of
EK. He followed hiz dream and finally landed up with his
portnar Martin Lorantzon, who had just ocquired Advar-
tigo, ond tharae started the journey of Spotify, in 2006, In
one of the interviews, Daniel Ek said, "Looking back at the
past, we moce money when we were incredibly young,
and in the beginring, we didn't hond'e it well. In oddition,
if yau are a computer geek, you think yau want to be the
guy with all the girs ot the toble, buy o red Ferrari, ard
indulge in the nightlife. | realized, it ain't me.”

In 201, Spotify announced it had one milien subscribers,
and o this Ek reminisced ond odded, * Hatching ideas far
@ New music service in o tny office-cum-apariment with o
broken coffee machine was really samething warth remem-
bering. | do not know, but coffes & great when you are
working on a big project. It just adds to the CEO's vibeas.”

As the music industry is growing by 18.5% o5 par the
data given by the Global Music Repart, paid subscription
streoming reveruss increosad by 219 USSIES killion,
There weare 523 millien users of paoid subscription occounts
to which Total streaming [including both paid subscrip:
tion and advertlsing-supported] grew by 24 3% ta reach
USSR bilor, or 65.0% of total global recorded music
revenues Fram this data, we can see today's mushe market
is tha most competitive of oll times. Fons are anjoying more
music than ever and in o many different and new ways.
Knowing this foct, let's dive more into what and how an
Spotify!

SPOTIFY : Will it ever
rule the world of Music?

Siza Adhikari
Computer Enginaaring
Batch 2018

What's the bright side of
Spotify?

Spatify currently has o 47-portner ecosystem, like Musix-
mateh, whose syatem s integrated inte Spotify, allowing
users to fo ow lyrics live when playing o song. According
to the [nteractive chart of historical net worth (market
cap) for Spotify Technology [(SPOT) over the lost 10 years,
Spotify Technology's net worth as of July T, 2022, is
$19.B3E Since the market is tolally grooved by podcasts,
toking this scenaric as on epportunity, Spetify is bidding
high on podeasts, It alms to gererate a huge revenue of
about $659 million and is willing to invest the amount ax-
tensively inte content creation to make sure that pecple
gaet the best listening experience on the app. Spotify aims
at seeing itself cs the defoult app for podcasts. The music
giant further aims ot enhoncing the user experience. They
are still working on what they caoll the "right exclusivity
formula™ to be a netch in this ream too,
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How is Spotify slowly losing its

spot?

Juszt like any ather company, there were a number of chal-
lenges that it foced and is still facng, that is toking away
the hopes and dreams that were once buit by the faund-
ers of the company, Spotify is cuttirg its (osses; it still loses
close to $1.5 billien a year. They hawve ta find additional rew
enua strecms or fnd ways fo turn @ huge number of fres
subscribers inte paid ones scon. As Spotify uses the Free
mium business madel thot mokes on enormous bevy of free
users that are subsidized by a sma’ proportion ond end up
paying for same sert of premium plan. Net only thet, Spo-
tity foces criticism from artists ong producers, who orgue
that it daes not fairly compensate musicions. As Spotify is
in o ‘two-sided marketploce’, its success also depends on
moking its ortists ond writers hoppy. Toking o look owaer the
past few years, awidely highlighted preblem facing Spoti
fy is "allegations of unfair artists compensation”, This prob-
lem stems from the lower end of the spectrum, as niche
artlsts are the “grassroots referendum on the musle indus-
try". The degrodaotion of creotive lobor fusls artists’ re-
quests for fair treatment. Spatify's 4 models “over-reward
stors ot the expansa of everybogy else” using o pro-rata
system. This cellates money from ads and subscribers and
distributes it by dividing the number of streams, giving top
percentoge holders money from users who hove never lis
tened fo their music. The most voiced problem s the way
Spotify is wsing Algorithmic recommendations that favor
dizcavering anly the famsus artists rather than promat-
ing grassroots creators, thus widening the gop. Alternate
platfierms such as SoundCloud have adopted o user-cen
tric modael which evenly distributes money bosed on whot
each user listens ta

We can see tremendous growth of Spotify cver the years
across the internet, yet, Spotify is o Softwore as o Ser-
vice (Saas), which mesns potentia’ custemers are restrict-
ed anly to those with occess to the internet Despite the
ever-growing world interconnectivity, there i still a lock
of global telecommunicotion infrastructure due to the cost
of connectivity, excluding 37% of the world population.
Therefore, Spaiify's internotional expansion is limited to
certain develeping countries for future years.

Though Spatify has been developec independently, it re-
lies an third-party providers as well as competitors like Ap
pla5 and Google which maans it requires o platform such
as Apple's App store as the primary gotewoy for access
ing and nstolling mobile opps. Like Apple, Google hosts the
Google Play store with both tech giants developed music
sireaming services that compete with Spotify. Apple gains
a competitive advantage aver Spatify, which pays a 30%
commission on fees to Apple an reverues generated from
their i05 app oz Apple defines subseription fees as digita

PUFI:I'IDEQE

The other thing thaot is making Spotify lose its spot is the
ewclution of the internet to Web 3 Evelving decentralizea
sireaming platfarms may allow users to ilegally stream
music better than before. Howewver, the lack of certainty
arpund free musie streaming outweighs Spotify's monthiy
cost,

?

What's in the store
for Spotify?

Howewver, some challenges will become more problemat
ic for Spotify, especiclly publicity invclving their unfair
treatment of cantent creators at the lower end and the
evolution of o decentralized internet. Even though we
kmow a5 users we do share muzsle, understanding what
motivates us and implementing the features fo increasa
the tharing of music on the Spotify applicaten and cre
ate an intuitive sharing experiance that amplifes Spotify's
missicn to help people listen to whatewer music they want,
whenever they want, wherever they want.

Spotify has evoleed the music streamin g service ond used
itz platfarm to create a new way to develop and present
content other than just music. [t can utize its plotform
to gain new partnerships and reweork the current busi-
ness and revenue model that thay howve, 1t could take an
exploratory approach to create new strategic albances
within internal and external ndustries.

Leaving the rest to you to
ponder, the question,
"Will Spotify ever rule the

world of music?”
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DALL-E 2 and existentialism

I ws lucky enough to get ocoess to DALL-E 2 It's the
most adwanced mage-generating Al to date, which can
toke prompts written in the English lar guage dnd gernerote
the thing you want it to with it.

When you get your hands on it, it feels like you have the
power to do anything. That is how | fee . Anything | dreamt
of or thought of con be expressed tangibly and shaoreg, It
feels liberating to do that, but DALL-E 2 iz not perfect

There are many limitatons. For instance, | con't make any
palitical or wiolent content. These terms are arbitrary terms
te me that do not hove any defiring charecteristics. But
when | tried my first prompt - "Mepall womoan shoating a
fascist with @ gun,” o very politicel and viglent prompt, |
gat a warning, 5o 1 tried my second prompt, alse about a
Mepali woman, and | did that because 1 thought DALL-E
wiouldn't know wht to drow, but it still Bew my mind as it

showed this:

Sl g L R
F1G: DWALL-E 2 generotes on image from the prompt: “A
Mepali waman walking through a meadaw with o backarop
of the Himaloyas®

It is wild. When you con show this picture to people, they
think it's a real photo, but #'s not. [t's mode by DALL-E 2

1 played with the Al more and genercted many other im
ages I'd like to show:

F1G: “Howse atop a meuntain during rain oll palnting®

Saswat Jung Khaodka

Computer Sclence
Bateh 2020

Al con say is that these are very beautiful. When [ got
it, | was 5o everwhelmed that | felt stupld becouse | didn't
know whot to write ot all, The possibiity is so endless and
vast that | esuld not comprehend what to do with it, 20 |
asked my friends to give me prompts which | fed DALL-E
2, which generated foscinating results

FIG: *Cyberpunk vibes in Mepal®

Tell me you howven't been to a Galli like this. The same
prompt gererated this ather image:

It's waird how o mochine thot doesn't even understand

human language can preduce such marvelous pieces of
art that give us real human feelings of nostalgia, sodress,
awe, and even sentiments of perplexity.

I tried on more abstract premgts. 1 was boffled when
DAL-LE 2 gererated bwo of the mest flattering when [
typed the prompt, Gozing into the obyss, dork fontasy,
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Anyways, enjoy some of these beautiful
creations:

The thing with DALL-E i that t's 20 good that when
doesn't perform as you expect It ba, vou start blaming
yourself. | tried a prompt: “An octopus with spider legs,”
and it couldn't generate g definite image, and [ legitimately
started blaming my understonding of the English longuage.
Maybe it was the way 1 wrote, #0 1 changed the prompt
to “An octopus thot has spider lags,” ond it stil didn't gen-

FIGURE: "Charon rowing a boat in the underworld”

argte whot | wanted, Than [ tried changing the prompt
ag@in to “An octopus thot has the egs of o spider,” and it
still #Fqiled to generate it, and thot s whan 1 knew this Al
weas still Bnited, wasn't creative, and just mimicked millions
of warks it ‘earned.

[ olso triec the prompt, “A man stonding in front of a wall
with eyes,” and it ganerated somathing abstroct. Hanca,
[ changad it to “A wall which has human eyes that has o
man stonding ir front of it focing against the weall,” ond it

still foiled to generate the defnite image | wonted. 1 felt

defeated, ever when the generated image was close to
my reolity. However, it was nat actually what [ wanted, FIGURE: "Aurcra borealis in the Sahoro desert”
which mode ma guaestion whether it was my foult or the

toult of DALL-E 2 itsalf,

Even though it hos been more than 10 days sinca 1 lost i

occessed it, [ still con't stop myse!f from questioning how
| perceive languoge and its associativity with different
material realities, drastically different from how DALL-E 2
leoks at things | think that maybe i | understood DALL-E
2 end how it perceived longuage asscclativity, | would be
able to get all the images | desire.

[ oo umswere how differenty we cornect verbal sounds or
letters written to their meanings compared to how DALL-E
2 does it Hew do we know what an apple i=? 1s it any
different than how DALL-E 2 knows what an apple 137 We
both think of o red blok, but we have more parameters, We
Fave spatic! recognition, flover, feelings, and smell, while
the poor old Al cniy has an image. But thot queston itze £
is wery existential and scory. 1 don't think anyone wants
to think cbout it teo much, 1°d rather just be ot awe owver
the things it creates thon try to understond these ohstroct

FIGURE: "Charen rowing a boat in the underwearld®

philosophical quastions, but | car't stop mysalt
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What is DNS? | How does DNS

work ?

LEfi- say, You cre given the name of a person and
nothing else, Anc you ore told, to go ond get some spe-
cific information from this person. You've got no contoct
numbser, ne emall address, nothing, Mew the anly charce
you con take is to go out ond seorch for them and hape
that you bump inte them somewhere Which, let's admit, is
pretiy unlikaly,

Wait! but here is anather situation: what it you convenient
Iy had @ contoct list with this person’s number in it?

1t makes stuff o lot eosier doesn't it? Mow you con just ca
them, and get what you need Our computer would get
stuck if wa just typed the LURL and told the computer to
ga get the stuff we want. But now, it has this phonebook
nquru'|:||ant containing oddresses to contact this exoct com-
puter. And this address is what's called an [P Address. [P
Address is o unigue numerical lobel for every computer
cannected to the intermet. Something like 93184214634,
Sa, DMS [Damain Mame System) serves as the phone boak
for the Internaet by tromslating human-friendly computer
hastnames into [P cddresses.

Since a URL or a domain name like ku.edunp doesn't point
o computer to another, 'We need this rule in ploce to resclve
this. And this is g universally followed rule, thus caled a
Pratocal. An etiquette could be okin to a protocol, when
you present yoursef to someone and want to be polite,
you howve these general social gestures that it followed,
you are considered polite. But for this to work, the ather
party that you are trying to be pdlite to neads to undaer-
stond that, these gestures are considered polite. If not,
they might fird it te be impolite or straight-up offensive
Simiarly for a protocol to function, both the parties need
to act on o common set of rules most of the time.

The next question here |3, why did we not stick to 1P ad-
dressas? Why cid wa hove to use human-friendly comput-
er hostmames?

Since o domoin nama points to ar |F |:|r_'1:|rn::, the mno
user whao is trying to contact your computer isn't affected
if your [P oodress changes becouse DNS records can be
updated, like changing o person's phone number in your
contacts. You don't search for the phone number wihen
searching up a contect, but rother thair name,

Shubhechchhak Fokharel
Computer Engineering

Batch 2010

DM% also plays a vital rele in the functicning of cloud
services When you try to occess a distributed internat ser-
vice using o URL, thot domain noma can be transloted to an
IP oddress that iz near the user

This ubsguitcus fecture = what alows RS to simuftane
ously give different tronzlations for the same domain nome
Which greatly improwes the communication by recacting
the resporse time of the servers

Ok, now that wa know somewhat about what a DNS i,

Let's get to how it actually
works.

You want to visit o website, soy ku.edunp. your comput-
&r first checks i you've previausly visited the website 1f
yes then it aready knows what 1P address to contact. This
coched record stays rqlul:iw?g,r sma, gach record having
an expiration dote.

But what if you don't howve the record of the domain name
in your local eache, The next ploce your computer goes ta,
is the 15F, to request resolution of the domain nome into an
IP aoddress Or if you've configured to use a custom DMNS
sarver than it goes to thot server asking for the reschution,

Tou con chack the records in your browser by typing this in
your address bar:

Chrome/Edge/Brave: chrome:/fret-internals/ #dns
Firefox: about:networkingstdn
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DS Lechaz

Menas, the server hos recelved your request and naw it has
te resclve the query for you, It checks its own OMNS coche
for the incoming query. If net, that server hos something
called a recursive resolver, A recursiva resolver s o pro-
gromn that tries to resolve a DNS guery by asking multipie
servers of different ONS hierarchies ta ressve this guery
First, the resolver asks the root server,

These root servers are ot the top of the reot of the DNS
hierarchy, 13 sets of these servers are present around the
world ong strategically ploced. Oparated by 12 differant
organizotions like the University of Southern Colifornio, US
Army, MASA, and moare.

They go from oroof-servers.net fo mroof-serversnet
Eoch set has its own IF oddress. These roct servers them-
selves don't knaw what the IP address = but they know
whara to send the resclver

The root server then sands the resolvar to o specifc TLD
SRFVEr.

TLDS ie Top Level Domadin Server of the np domain Mow
the resolver server asks the TLDS for the IF oddress. These
TLDS stores the address infa of top level damains such as
.com, net, org, etc. but they themselves don't know the [P
address of kuedu np.

And thay point the resolver to the Authoritotive Mame
Serwver,

Dcrain Fagh e ORE D

The authoritative name server will know everything about
the domain which includes the IF eddrass. They are the
final authority. then the rescheer sends us the [P address
of ku.edu np to us ond we than ping ku,edu.np, to view tha
website.

This system iz a lot more clewver than this, s this resalver
then stores the address of kuedunp in 12 coche with a
time to five and for thot omeant of time any computer osk-
ing the resclver for the address of ku.edu.np will be able
to get tha onswer diractly from the resolver server, And
oll these resclvers, like your 15Fs nome server, will have
cached info. 5o all this bosicolly furctions like a distributed
datobosze. These queries are sert cut by the resalvers with
their cwn guerylD so they don't get @l jumbled up.

. damain.conm

NE.Z128I12 i—; "
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Blockchain Technology

Introduction

Blmkchuin technology was first intreduced in the
905 but bacoma vary populor after 200% whan aon anon-
ymous person named Satoshi Maokometo intreduced Bitooin.
Blockchain is the list of records coled blocks linked to-
gether vio cryptegraphy. It can be understood oz a led-
ger, where each black contains reevant data like fnan-
cial transoctior s, medical records, ete, A block contoing o
unigue hash, which iz the digital signature of the data in
the block ong be ps uniguely ientify o block from othar
blecks. The initial/first block is known as the genesis block
Eoch block links with other blocks ard eoch succeeding
block contains the hosh of the preceding block

Why does Blockchain
technology matter?

Az mentioned earier, a bleck contains a unlgue hash be-
longing to the previous bleck, so if onyone tries to tomper
with the data or information stored, the hash of the block
gaets chonged. As the next block stores the hash of the
preceding block, changing it will result in the mext block
being invalid as it ne longer stores the previous hash.

Alsa, bleckehain Is a distributed datobaze, Le., there is no
central system or server and the dato is avoiable to com-
puters globa 'y, Lsers from all over the netwark can get a
Full Copy aof the |:h|n|:.k-e;h-e;|in, i.@., all of the dato ke transoc-
tional data, records, etc., which they con verify and keap
track of, which halps maintoin tronsparency.

Some Applications of
Blockchain:

Blockchain technology has become a crucial element in the
progressSexpansion of new technologies and ideas like
Cryptocurrency, Web3, NFT, and Decentralized Voting
applications [DApps).

Here in this article, we will explora two trending opplico-
tisnz of Blackehain, Le Cryptecurrency and MFT.

Sushankhya Chapagain
Computer Engmaaring
Batch 2020

Cryptocurrency

in the presant tima, whare avery little object, whather o
tool or ar aszet, everything has taken its grand entry into
tha digital platform Once we pouse ond ponder about i,
it's extracrdinary and feels magical. Estimating the poce
of digitizatian, it was chvious that the centralized curren-
<y system was heading towards extincticn.

Let us understand what exactly
cryptocurrency is.

A cryplocurrency is o digital or virtudl-based currency,
where every transaction is secured ond recorded us-
ing blockehain technology. Since it works an blockehaln
technaolagy, it does not howve central issuing or reguiating
autharites and i decentralized, Le. the payment iz sert
directly from one paorty to another without going through
financial irstitutions. In cose we make payments or trans
actions with cosh or digitol poyment service provided by
bonks or e-wallets, the tronsacticns go from sender to re
ceiver thraugh the middleman like banks and cther finan-
cial instituticns The services provided by such institutiors
are benefcia ond conwvenient, but there ore some ways
where things could get wrang and cause nconvenience.

Same of the few scenarios would be:

I. Technica issues like the system baing down

2. Bank gccount being hacked

3. The transfer limil being exceeced

4. The capita loss due to the middieman (transaction cost)

Bleckchain technalogy con help prevent these stuations,
Since the crypitocurrency containg ro broker/mediator,
the tronsactiors are simply from sendar to receiver using
a system that checks the necessary criteria like reguired
bolance, uvser authentication, etc. and the fronsaction
tokes place in a motter of minutes.
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Top 10 Cryptocurrencies
in March 2022 as listed by
Forbes are:

Bitcoin
Ethereum
Tathwer

«  Binance Cain

+ S Dallar Cain
XRP

¢+ Terra
Cardong
Solana
Avalanche

NFT

MFT stonds for Men-Fungible Toker. They are digital rep-
resentations of assets on blackehain with unigue dentifi-
cation codes. The unique identifcation codes moke the to-
ken unique, and the assets non-replaceable. Assets can
ba anything like music, digitel pointng, video game skins,
tweets, atc.

Let us understond the term ‘non-Furgible' with o simple ex-
ample. Suppase, you and your friend each have a biteoin.
You can digitally exchange your bitcoin with your friend’s
biteoin, resufting in both having the same wvalue for the
bitcoin. But suppose you howe o paointing, and if you ax-
change it with your friend's painting, you will get o who'e
new volee for the previous unique pointing,ie., it does not
hove the same volue. MFT ollows the buyer to own the
ariginal tem and contains bullt-in authentication, which
validotes the cwnership. The unigue dentity and ocwnar-
ship are stored in a blockehain, typicdly on the Ethereum
bilee ke hain.

Mowasdays, selling digital artwork using this technology is
o great hype, The most influential Bollywosd actor, Ami-
tobh Bachchan, mode seven crores selling his BFT collec-
tion. Mot only for celebrities, but it alse hos moede crdinary
people millonaires. Reminiscing the story of Sultan Gus-
taf Al Ghozai, on Indonesian studert, who took o photo
of himzelf daly far five years and sold his selfies o NFTs
mode g collaction thet reeched a troging volume of more
tham 31 mifior. Buying selfies for this splendid sum of mon

&y may seem obsurd, but some potentic buyers howve the
habit of collecting this kind of thing which opens the daor
to new cppartunities for mony creotive people,

Mot only digital arts but olso tweets of famous personoli-
ties hove been sold as MFT for ar astounding price. Jock
Darsey, CED of Twitter, sald his first tweet as an MFT for
an astronomical 52,915,835, 47, MFTs ore typically bought
and sold with cryptocurrency. MFT has now became a
great medium te el wour creations online in the digital
world,

Potential & feasibility of
Blockchain Technology in
Developing Countries like
Nepal

Bleckehain technelegy has great potential i developing
countries ke Mepal The mplemantation will still Bring
some challenges mowving forward. The transaction records
and othar prima dota cenfrolized to o single institution
make it easy to monipulote and tamper with the data by
dutharity figures of the institution for their beneft. 1f we
use Blackchain technoiegy to store such data, it connot
be modified and tampered with =asily for some person-
al benefit. 5o, this con be a fundamentd step in solving
corruption. Bleckehain technology can be a driving plece
in canducting a fair and tronsparent slection by ensuring
that the wotes howve gone to the desired candidate and
be beneficial for the governmant to keep and monoge re-
cords of its citizens. Blockchain techrology eliminotes mea-
diatars/brokers like banks ard ather financial institutions
for financial tronsactions ond is convenient for detecting
the preduct’s authenticity, For exomple, if you buy o veg-
etable from a store, how will yau knew the origin of the
vegetoble to ensure its quaolity? Hence, blockchain tach-
nology wil help trace the product’s authenticity so that
the citizens can buy quality goods and food items for o
better lifestyla.

Conclusion

S5a, Blockehain technology is blooming from goed to great,
as it has been mplemented successfully in furnishing new
technology ke Cryptocurrency, MWFT, and concepts like
Webl Blockehain has ked the foundation for building 4
decentrolfized and tronsparent system for the people, in-
dustries, warlous institutions, and an entire country For
economic and fnancial developmant. Information and
data can easily be troced and connot be tampered with
by mmplementing blockchain technalegy, This proves that
blackchain technology will not be limited to the present
dapplication af technolegies ond services but will have an
immense impaoct on other techno'ogies in the coming doys.
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Outernet and its contribution to

Transhumanism

What is the first thing you go for when you wake up in the morning? I'm
not all that different from most of you; I also reach out for my smart-
phone. And if you osk me why, 1 will not duck any of your questions as |

have good, convincing reasans.

Let me eose this for youl

A5 soon as my fother opens hiz eyes, he goes to get the
newspaper, My grandmother simiarly prefers the radio
Why Ent this conduct being investigated right now? These
things mast likely weuld hove been questioned when they
wara ot their busiest, These ore the guickest resources
ovailable to my parants and gran dpurnnts far keaping up
with world events 1n @ similar wein, [ have sccess to the
internet and smartphones. And | cannot guarantes wheth-
er ar not this wil stll be the case when | become a father.
The main thing to obhserve n this cose is the evolution of the
time that hos resulted in the virtual and real werlds coming
tagether to form whak is now known as the 'Outernet’

The two realities are now merging inte enly ana, and it is
mind -blowing how auternet has became the new reality.

Az Trendone quotes, “"The suternet has mode the digl-
ted workd o5 importont to us os oxygen, and we now take
it for granted to such an extent that we hardly notice it
anymaora”. [f you look oround, you'll ses that the biggest
economies are drastically changing te adapt to the outer

net, ond the anes thot are expandng the fostest ore daing
so. Cwr home, vehicle, and even the toy & godget like ar
electric toathbrush, we provide our voung toddlers, are a

considerad to be “smort’. The odoptation hos produced o
sublirminal hakit that i occepted as narmal taday.

Mobody was keen enough when “Pokémen Go" unexpect
edly become on owernight success, Howewver, this storted
a chain of response in which busiresses begon to adapt
and offer services utilizing “Auvgmented Reolity®, ona
soon “META®, the most recent landmark that represented
the fusion of reality and virtuolity, become the most talk-
ed-abaut tapis.

You mary also hove heard of natral user interfoces: where
wa can use woeece or gesture contral to ocperate touch-
less devices. What about lecotion-based services, where
restaurant recommen dations ore recommended based or
your current ‘cocation? Or perhops you ought to bagin by
implementing the internet of things in yaur awn life, such
o5 o smartwatch,

Sangam Ghimire
Computer Enginaaring
Bateh 2020

This is where aur inguirses and the idea of “Transhuman-
ism' collide This series of mcidents are cousing transhu-
manism to adapt and evalve. In simple terms, the concept
of “Transhumanism” is oll about research and dewelop-
ment of rebust human-enhaoncement technalogies with
the motive to vostly enhance human haalth ond lengthen
huran Bfe spans, o well o augment or increase human
sensory reception, emofive obiity, or cognitive capocity
Such alterotions resulting from the addition of biological
or physical technolegies would be more or less permanent
and integrated into the human boay,

Tha convergence of human ond mochine consciousness
will be possible when artificial intelligence reaches the sin

gularity, which is how transhumanists define #. The lergth
of humeon lifetimes will significantly increase due to that
comvergence which will alse herald ar improvement in hu-
man consciousness, physieal fitness, emotlonal stablity,
and geraral health

The ‘Mauralink' con ba regorded os o significont step for-
ward in transhurmanism thus for. It hos consistently em
phosized its opportunities, which will benefit not only us
but also peope deding with deformities. [t is believed to
be effective n dealing with Porkinson's disease, all paral-
ysis, ond othar forms of functional disarientation

Finally, the profound concarn is how these astounding de-
velopments will impact people i the long run. And can
wa be copobie of hondling them? Or maybe it would be
better to take things a little slower?

Although there are many opportunities and prospecis, we
must wait for them to matericfize for the time being; there
is ne ather cholce
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WHY VR IS THE NEXT BIG

THING

Vﬂ.. knawn as Virtual Redlity, is the computer tech-

nolegy to create o simulated 3-0 snvironmant that con ba
interacted with using special YR equipment. Head -maunt
ed disploys, or HHMDs, ore the most popular way for us to
uze VR technelegy. Coulus Quest and HTC Yive are the
two most popular models of such godgets.

One of the first virtual redlity technologies waos built back
im 1957, That's &3 years age! Even though VR méght hawe
a lang histery of &5 years, ane of the mest consequertial
vears for its development was 2014, when Focebook ac-
quired Oculua for 52 Billien. The Cowid-1% pondemic and
Facebook arnouncing the Metaverse also proved to be
major contributing factors to the development of VR tech-
nalogy. From recent evaluation, the VR industy hos grown
tobe oS48

Billien industry in 2021,

US, Virtunl Reality Markel

B, by amica-, 3000 - 5288 LD FEnier

YT WMaE XOd XoN o T TR T X

Bind i ki, Pewion Fojer: b & i il

[ believe VR will ba the next BIG thing in the coming years
just thinking of oll the possibilities, WR hod been used in
the past for miitary training ond simulation. With recent
advancements in VR technologles, yau can do a wide va-
riaty of things in VR, from goming to having a wvirtug! tour
of the Lowver Museum in Paris. VR for mental health alse
has been goining popularity os studies howve shown VR to
be effective faor the treatment of phabios and depressian
through exposure therapy, The key industry in which VR
it predominant nowesdays is the gaming industry. 5o, get
ready for FPS gomes to feel like FPS games.

Ishan Panta

Computer Enginaaring
Bateh 2020

Ever zince Meta ocquired Oculus, it has been o vaolu-
abde player in the VR industry, The big news that gained
traction a couple aof manths oge was the announcement
of Mataverse. For those unfomilior with the term, the
Metaverse is simply a concept or location you can wisit
using Wi or AR devices focusmg on social connection,
gaming, and varicus other secondary uses. It is the virtual
counterpart of the real world occessed through VR de-
vices. Ewer since the term metoverse was coined in 1992
in Meal Stephenson’s sel-f novel Snew Crash (1 highly ad-
visa you to reod it if you hover't olready), it hos been
steadily growing i popularity. In his novel, the charae-
tars could go to o virtual ploce to escape the totoltorian
reality called the Metaverse. The Metaverse that Meta is
waorking or might not be so different from the nowel Only
time will tell.

Just reading this article will not moke you realize just
how cool of o technology VR is. You will need to expea-
rience VR on your awn through a headset that you can
even build using cheap materials, looking thraugh anline
tutaricls. Dnce you have a WR headset, 1 recommend

yiou go through the various VR 340 videos on YouTube
ond hove o greot time. VR, even being a &5 years old
techmology, is continually making progress and has rop
idly increased its rate in the past couple of years which s
exciting for us. You can know a lot of things alout wari-
aus places without even neading ta ga there throwugh VR,
Uitimataly, VIR is o really promising technolegy, but thare
are still some limitations that the YR industry has yet to
solve to go to the next level of VR deve opment
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Fanalytic Steps

4

VR in Mantal
health

Let's tolk a little bit about the limitations of VR heodsets i
today's age One such limitation = the lack of goad graph-
ics. If wa compore the kind of grophics with PC gomas,
the difference wil be monumental and slightly depress
ing, If the VR inou stry grows, it should be able ta SUrpOss
this limitation and make better-locking applications. Cne
of the prime reasons for such lackluster graphics is that
YR gomes are tough to make. Making a VR game is com-
plex and very different froam making traditienal games. Te
build o goog VR gome with gract graphics, the amaunt of
time, money, and effort it demands weuld not please the
stokeholders of tha gaming compaony, Despite this fn:u'.l:,
efforts are being made to make good VR games.

Ancther major limitotion of YR headsets is locomotion
sickness. During the VR experience, cur brom will per-
cabve us te be In motlan, especially If we use applleations
centaining rumaercus moving objects ond scenes, But the
seizing of motien signas by the fluid in your ears, con-
trollimg your ability to baance, might confuse the brom
and couse dizziness in some people.

Some other problems that VR developers need to fix are
the weight of the headset and s price. Hefty headsets
can strain the neck ond couse posture problems plus pro-
lenged use car couse eyve problems On the other hand,
being very sxpansive will meon that the general popu-
lation waon't be to keen to buy this technology. If tech

nalogy is mode cheap ond accessible, then only con it be
desired among the maeszes. The ideal VR headset neads
to be lightweight with long battery life and should be able
to cambaat all the limitations of its predecessors. Changling
matarial science and using various po ymers to create the
materials of the VR are slowly helping to fix these prob-
Iemis. Wa will just have to wait these out for the timae beirg

EVIRTUAL REALI

being used?

ViR in Medical

VR in Education

=

whwral andlyticssteps com

There are twoe ways to look at new technologies: optimisti
cally or pessimistically. Even though virtual reality has the
patential to improwve cur quality of life, it ofso has the po-
tential o destroy our sacial lives by causing us to become
addicted to it. Government officials and major corpora-
tions are concerned about the potertial negative effects
of wirtval reality on human society, But, in the end, it all
comes down to public awareness VR will ruin your life if
you start vsing it without understanding the serious nega-
tive consequences. However, if you use VR to build social
connections and as a form of entertainment, [ believe you
are on the right track. All | ear eonelude is that the future
wai have in front of us will be full of axcitemant
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Digital forensics in uncovering a
crime

Oﬁen ir movies, we have seen the mvestigater ar Sg;:mig:iit;u
detective goirg through the computer and occessing the Batch 2018
data and wherealouts of the criminal at the time of crime.

This may have fascinoted everyone about how computers P

and other devices con be used in crime detection. This is
where digital farensics comes into pay, Digltal forensics is
a subject of interest in the investigation, identification, ard
preservation of evidence from computers ond other digital
devices. 1t starts with the eceumulation of infarmation n a
waoy thot maintains its integrity. Investigotors than onalyze
the data or system to determine if it wos modified, how it
waos modibed, and who made the modifications. The evi-
dence collected can be useful in unceverng the crime and
can be preserted in court. Accarding bo Krise ond Heser
(2002}, digital forensics is oll about the praservation, iden-
tification, extracton, decumentation, and interpretation of
dota from different devices

There ore twa main broanches of dig ital farensics: invasti- Digi tul fo rE ns ics

qation and data recovery. An investigation is uncovering

the pieces of evidence, which may be documents, brows- tE Chn iques

ing history, or metodata from the dewvices. Whereas data

recovery is the process of restoring the evidence which There are different methodalaglcal models that are usad
hos been destroved intentionally or unintentionally. The in computer foransics, such as Kruse and Heiser model,

data is .re:nuered Frnm warious devices such -::5. brosan USDO model, DFRWS madel, and s an. Each of the
h'!]l"d drives, crashed servers, and other compromized de models hos s advantages and disedvantages, The steps

i i that are cemmen to all the models are:

= ldentification: [dentifying the need for investigation
and finding the evidence

»  Collection: After the identification process, the data
are callected from different sources.

»  Preservation: The collected dato are preserved and
stored in a secured locotion sa that nebaody tries to
destray the evidence.

Hi‘stﬂl’}" nf Dig itul «  Mnalysis: The evidence preserved is further investi-

gated and a eonclusion is drawn.

Fﬂl"E nsics « Reporting: After the conchesion is drawn, the docu

mentotion and investigotion are done,
With the growirg realization of the benefits of compater

data in investigating crimes, the importance of computer +  Among all the methedological medels, Kruse and
forensics hos increased significantly, With recent ad- Heiser's model is the eorliest model used in digita!
vancements in computer farensics, the investigation pro- forensics. Kruse ond Heizer's mode! conslsts of threse
cess con uncaver o lot of evidence that is collectad from different phoses:
different devices of the wvictim or suspects. a. Access: Accessing and finding the data.

b Acquire: Extracting and preserving the dota
Considering the foct thot digital foren sic con determane from destruction
the prime suspect of the crime, in 1984, the US4 begaon cAndyze: Analyzing the dota without
working with FB] CART {Computer Aralysis and Response modification,

Team) providing a lot of digital forensics analysis ond
support in frding the suspects and preving them guilty n
the court. [n 1985, @ computer unit colled “Froud Squoc®
wias st up by the UK Metropolitan Police to investigate
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Types of digital forensics
models

There ara differant types of digitol foransics bosed on for

what purpose they are being used. -I _
ik forensics: Recovering the cata from different stor- Jhl:'.:.:-: .
TN mpa vmm

age devices such as hard disks.

«  Wireless forensics: Retrieving and extracting date from
the different wireless communication netwarks
Matwork ferensics: Collecting the daota of illegal devic- | ‘Cyber Sacurity and Digital Foreasics
a3 an the nebeork. -
Datobose forensics: Anclyzing ond examining the co-
tabaze
Maolware forensics: [dentifying code or files consisting
of viruses, malveare, etc.

Email forensies: Retrieving deleted emails.

Memary torensics: Collecting evidence from system
memary such as cache, RAM, et

Mobile phana forensics: Gatharing information from the
phone such as call logs, message history, images, etc.

PAMEL DESCUSSION

Digital forensics in Nepal

+  With the Incredse in crime and the need for techrala-
gy in crime datection ond solving, Mepal police estob-
lished Digital Ferensscs Technolagy in 2015, This has
halped the Nepol Police in selvirg many crminal coses,
They hawve alsc been using digital forensics to fght
against varicus cybercrimes

Digital forensic tools

There ore different tool s ond software that con be used to
identify, collect and preserve digital evidence to present
in court ond datarmine the culorit These tools are digito
forensic toals.

Autopsy: for disk forensic

Wolatility: for memory forensic
+  ‘Wireshark: for network forensic

Scanned with CamScanner



Student Articles 1
IT Express 2022

James Webb Space Telescope

XML Database

The JWSET Iz a &-meter-long aperture infrared space
talescope that was primarily designed to conduct infrored
astronamy. [t has a five-year mission with a design gea
of tan years 1t will continue adwoncing bragkthroughs in
our comprehension of the origins of the eorliest stars by
detecting the first storlight ond other questions about the
earhy universe JW5ST wos lounched on December 25, 2021
and was placed n arbit at L2* at 2:05 pra EST (19:05 UTC)
on Jonuary 24, 2022, The JWST team includes severa
porimers in multiple locations.

Figure §; Logrange points

The XML dotabase plays o key rola in @xchanging informo-
tion, migrating ground system components, and reducing
the testing needed for each datobose release of the dif-
ferant systems.

All af the JWST teams are actively using the JWST XML
datobose in their local focilities in coordingtion with the
central dotabase ot Science ond Cperations Center lo
coted ot the Spoce Telescope Science [nstiube (STScl)
in Baltimeore MD. An overview of the interaction between
these JWST various teams using the JWST XML dotabase
is shonwn i figure 2. The success of the JW5ST dotabase,
actively used since January of 2002, i= due in large part to
the flexibility of the XML technology.

Figura 2: JWST XML Datobose Team Irteraction

Gaurav Khadka
Computer Enginearing
Batch 201

JWST Database History

JWET decided to use o COTS product for the command
and telemetry system for bath 1&T and eperations. JWST
Froject aims to use the same ground systam through 18T
that the operating aystems of other missions will ke using
A teom of JWST system engineers gathered in 2000 to
lcok at warious options, technologies, and industry trends
It iz impartant to note that during the teom deliberations,
there were no resfrictions ploced on the teom. All daota-
bose options were cpen for consideration. The traditicnal
NASA database systems using Microsaft Access and Ora-
cla were considered aarly in the process. Wisits to several
MASA missions were accomplished, s well as bringing in
pnrs-nrnnl to the team with gEparianca in ||:|rgl-=i:nh dato-
bose systems. The team, locking at the need for a 20-year
dotabase, gquickly concluded that the dato needed to be
nom-progrietary since companies and products will change
avier time.

Once the team chose XML os the datobose format for dota
storage, the immediote challenge was to explain this selec-
tion to the JWST Project, Since this was o deporture from
previous GFC/MASA dotabase structures and was “new”
technology, there were mony skeptics. XML created guite
a firestorm in #s raw form. The concept of separating the
application fram the dato and the lack of an intuitive rela-
tionaol datobase were the main reasons cited for rejecting
the XML database. The ST system engineers hod been
concentrating early in the SWST dotabase development
by creatinrg ond erganizng the XML tags, The team also
knew in the fnal product that the user experience was cru
cial and thot wiewing, editing, and writing row XML was
not desiroble Until the dewvelopment of user interfoces,
raw XML was what the varisus JWST dalaboze reviewsrs
saw ond maripulated. Thus, immediataly started questions
about the wisdom of using XML, Also, there were requests
for chonging bock to known heritage GSFC/MASA dato-
baose systems using Oracle and Microsoft Access

Az the IWST dotabaze motured in beth its uses and inter-
faces, the XML tock on a life of ks owin amang the JWST
Project users The JWST Project users begon not only to
opcept the use of the XML for command and telemetry
definitions but olse added XML to other systems, such as
GSFC spacecraft and table load files.

JWET is a leader in using XML on large-scole spocacroft
dotabases. Working with MASA along with warious inter
national standards groups, JWST is spreading the krowl-
edge ond experience gained during cur dotobase deval-
opment.t. The JWST database has three yvears of use and
at least 22 mora years to go, which irdicates o lot of histo-
ry is atill to be written.
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XML The Early Days

[t becaome very evident early in the process that for JWST
to be successful in its goods, the datobase dota portion
must be separated from any opplicotion. Companies and
Commercial-Off-the-shelf ([COTS) products will come and
go over the 25-yeor lite of the JWST dotobase. XML al-
lows the data ta be stored in a manner that allows it to be
transformac, ingestad, ond accessibla to many other sys-
tems smaathiy. XML in the commercia industry was tak
ing off with .ﬂ.p|:||n iTunes ond Micraszoft Office pruducf:
migrating to XML, which resulted ir more tools becoming
available to view and edit XML

In 2001, the teom storted prototyping the JWST XML us-
ing the Earth Observation System (EOS) Aura satellite
dotabose This datobose hod obout 25,000 dota items
for commond and telemetry, which is the expected size
of tha JWST dotobase, It tock opproximotely two weeks
to convert all the datoe nto the JWST XML structure be
cause we were using very bosic toals. Mow that we have
2 datobose with test data, the first steps in verifying per-
farmance, sizing, and allowing far the develspment of the
first user interfaces for viewing the dota

Performanca testing showed thot dotabase conversions
to multiple formats could be accomplished in minutes us

ing o stondord deskiop PC running Windows 2000 NT
with 25&MI3 RAM ot LBGHz. For the JWST dotabase,
agch command and telemetry mnemonic will be o sepa-
rate contalner or file. For example, if there are 200 com-
mands in the dotabase, then 200 containers wil be deliv-
ered in a command falder. The sizing testing indicated no
issues with each cormmand ond telemetry fie about KB in
size, for atota of 100MB. The user interfoces, as shown n
figure 5, were developed using o few key goals. The first
qod is to use stondard web browser interfoces so ony
workstation can use the databose Interface withaut haw-
ing spacic! software, The second gool is to remove any
ZML tags anc code fram the user experience. The third
and final goal of the input form is to chack for legal volues
to identify as many errars as far forward in the process as
possible to recuce the omount of re-work the user would

need to do.

Aftar the protetyping success and demonstrations of the
uzer interface, the JWST dotabase started te prepare
the Interfoce Control Document (1CDY), ingest tha currant
GSFC flight software command end telamatry definitions,
and work or information exchange with the prime con
tractar.

JWST XML growth

Ornce tha XML standard became opproved by the JWST
Project and the databases were being preduced using
command and telematry definitions, mony other products,
including an exquisite definition of command and teleme
iry, were adaed ta the dotabase.

Tha growth of the JWST XML dotobose, os with the
growth of any system, presents a challenge in maintain-
ing compatibility with the tools used, the systems ingest-
ing the data, and the existing data in the database. The
JWET has implemented o Charge Contral Boord (CCE)
for the datobaose thot includes a wide range of users and
JWET system engineers o evaluate nat snly the merits of
a change request but also the impact of such o change
The JNWST database toals, available to all users, inelude
a cross-referencing tool to allow a user to evaluate the
impoct of o chonge bafore proposing it

JWST XML today

At Mosg, the JWST datobose is one of the lorgest XML
spocecraft datobases for real-time and offline systems
Figura 8 shows tha current dotabose systam ovailobis to
24 different laborateries: each geographically dispersed
and each hoving local datobase tools to work with the
XML databases Eoch of these loborctories” dotabase
tools k= used for exporting and importin g data both loeally
and te the central datobose system, inputting dota nto
the database certification process, and previding warlaus
reports. The STScl maintains tha centralized certified do-
tabase repository of JWST.

JWSET is wiorking with warious systems suppliers to incor-
porate the XML, more directly, limiting the conversions,
including the Eclipse® system. JWST hos fiound that these
conversion processes, while not difficult, will add time to
the whale database bullding pracess, The goal of JNWST s
to build o compete datobose within 15 minutes. This goal
is to reduce the dotabose shortcuts found in some 18T
ernvironments thot do not follow the configuration man-
agement process. [f the dotobase buids quickly enough,
users will be less likely to implement the shorteuts. Using o
direct XML impaort, such as with P55, there is no dotobase
buld time, Howewver, with the Eclipse system, the data-
base currently must be convertes to o Microsoft Access
database and then o a flot file which takes 13 minutes.

JWST is participating and meeting with the warious in

dustry standord groups, such as the Object Monagement
Group (OMG) and the Consultative Committes for Space
Data Systems [CCSDS] spocecraft monitar and coniral
working group, te ensura the JWST-XML mantains o level
of compatibility. The JWST Project a so works with various
GSFC projects, and the JFL Mars missions to provide o
leval of corsistency batwean the various NASA projects.
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Emulators and
How they are built

E mulaters may sound like a rerdy topic but it is quite
simpla ong foscinating. Emulation in the computing sense
is the imitation of the behawior of on € ectrenic system in
onother type of system. In simple terms, we just imitate the
behaviors of @ system on o different device or system. You
may have alss heard abaut the term wirtuallzation,
Although the terms virtualizotion ond emulotion sound a bit
similar, they are different Virtealization allows the running
of software that can run on the uncerlying hordware

An exomple of this is running a Linux distre on Windows
using wirtualization clients. Emulation, on the other hand,
is @ superset of virtualization. It allows the running of soft-
wiare that deesn't necessarily support the underlying hard-
wiara, Mow, carrying on with the topsc, | guess you ore fo-
miliar with BlueStacks BlueStacks is an Android emulater
which ollows us to run android apps on our PC or macs
From playing Mobile Legends to even screlling Instagram,
BlueStacks hos o wide ronge of support, | extensively used
it beck when 1 weas around &th-7th grade to play the most
popular game af that time, Clash of Clans (you are not a
gamer if you hover't played it, lol). ¥ou are olso definite-
by familber with emulators if you llke to play retro games.
From playirg the games of the Pokémon franchise, the
Marie garmes and Legends of Zelda these are some of the
most populor gomes even today, The most populor emulo-
tors are the ones for game conso'es which alloe us to play
games in the comtort of cur PC. These emu lators are being
further developed 1o run an Andraid and 05 systems, The
consoles relegsed in the 905 ond early 20005 have some
popular emulators like Dolphin (W), Visual Bey Advarce
[GBA), DaSmuMa (Nintendo DS}, PPSSPP (PSF), and many
more. The emu'ator sceme i@ atil expanding, with zome
more modern consoles ke the Minterde 305 [(Citro) ong
Mirtendo Switch (Yuzu, Ryujinx). Athough they hawve their
limitotions, these emulastars surprisingly support a wide vo-
riety of gomes, dlowing us to enjoy the gomes we love
without having ta poy a hefty sum for the console and the
games. They also support quality of life improvements like
resolution scaling and higher frome rates, which enharce
tha exparience,

Mirav Sapkota
Computer Enginaaring
Batch 2017

You moy be wondering if it allows us to play the games
without purchasing consoles ond the goames. Is it legal?
The danswer to this question s YES, The emulators are le-
gal, They are just progrems thot act the some os physical
devices. Hencefarth they behave the same when we run
tha softwore thot was intended for it, Howevar, upleading
and down'oading games {generally colled ROMs) iz con
siderad copyright infringement, If you own the copy of the
game then it can be ripped ard used personally without
any legal ssues.

BlueStacks
Play Bigger

Mow let's briefly get the idea abaut how the emulatars for
the conscles are built, The major concept used in this pro-
cess i3 Reverse Engineerng. Feverse Engineering = the
process of anolyzing ond deconstructing a thing te learn
what it iz made of and how it is constructed. Extensive re

search of the targeted system i= required going down to
the microprocessor level The game consoles howe their
custom processors ond ore generdally different from the
commonly ovailable processors, Gomes written for one
CPU will nat wark e the ather due to the difference in
design amd instruction set They may also contoin cus-
tom-cesigned GFUs, The programmars start by creating
the software wersicn of the hardware components. Then,
the 05 code is remaode in the longuoge ond mstruction set
supported by the emuloting device. The B1OS5 used in the
system Is dumped from which the programmers code the
central program to emulate the system oz effectively and
resource-saving as poszible. After these steps are cam-
pleted, The emulotor replicotes the system of the conscle
The games and applications, on the other hand, are written
specificolly for the hordware of the console. An interpreter
is also built which translates each of the nstructions of the
game to on equivdlent in the emulating machines design
and instruction sets. The interpreters are copabde of trans-
lating sets of instructions that ore complex to develop but
are much more effcient. This is the genera ideo of how the
emulators are built
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The parformance and speed of the emulator depend wpon
the robustness of the interpreter and the implementations
of the hordwore components in the software version. The
capacity of the emulating machine alse plays an import
ant raole in determining performance. The emuldtors have
their system regquirements, which must be noted to get the
best performance, Although various consoles hawve thelr
amulators, there are alse many consoles for which the am-
uletor has not bean creoted, The complax architecturas,
hordhware boundaries, ond hard-to-get-around software
howe made the emuldtors for consoles like the PlayStation
4, and Xbox One difficult to emulate. Emulators are the
biggest eremy to the console marufocturers sa they focus
on creating consales thot are very difficult to reverse
engineer

After regching this for, your interast in emulotors moy have
increased a bit. So, why not get nestalgic by playing the
gomeas you played bock in the day? This too ot the comfort
of your PC. Ewen if you howe not tried the gaomes, why
not try the games that you may have wanted to try? Like
the fomous Super Mario Bros series or even the Fokémon
gameas,

Tha field of emuloticn & expondirg not only in the consola
spoce but in other fields as well. MASA, SpoceX, and oth
er resaorch institutes oso use emulotors to study the pro-
totypes ard the warious factors affecting the device. Big
tech companies like Advonced Micro Devices (AMDO), Irtel,
and many more make use of emulators to gather informa-
tien and data an thelr preducts.

Fig: Super Mario Gdyssey on Yuzu Emulostor
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Elon Musk's impact on Twitter
and Tesla’s stock price

The narrative behind the huge decision and how cne man's decision swayed Malo Deep Upadhaya

the entire stock market

o

Du you think cne mon can bring steck walues dowmn or

up? Do you belleve that a single tweet can cause a wave of
buying ond salling of stock prices? In this post, you will loak
at how Elon Musk did just that this summer,

Elen Musk is a well-known nome in the globa market. Musk
wias borm anc roised in Scuth Africa but moved to the
United States after spending time in Conada Musk studied
physics at the Univarsity of Pannsylvonia and storted his
career as o seral tech entrepreneur with early successes
such os Zip2 ond X com, which loter marged with o busiress
tht became PaoyPal.

Elon then used mest of the proceeds from his PayPal stoke
to found Space Exploration Technolegies Corpomtion, the
rocket develaper commonly knowr as Spoecel. According
to Musk, he spant S100 million in 2002 to find it,

Long known for his stance on free speech obsclutism ong
active tweeting, Elon begon to openly discuss Twitter's
shorteomings on the platform earlier this year
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Computer Science
2004 Batch

With thiz pedl, 1t seemed that Elan was giving serlaus thaught
to either building o sociol media plotform to compete with
Twitter or buying Twitter autright.

Twitter stock price from April 1, 2021 te April 27, 2022

On April 4, 2022, according to a regulatery fling pub-
lished Monday by the Securities and Exchange Commis-
sion, peopse found thot Elon hod bought o 9.7% stoka in
Twitter. This stake was equivalent to 13,485 938 chares of
Twittar common stock ond is warth $2 89 killion bosec on
the company's closing price on Friday, Apri 1, 2022, Alsg,
he become the campany’s lorgest sharehaolder overcoming
Twitter co-founder Jack Dorsey by T%

N

A

Twittar stock price from March 25 to April 29, 2022
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Aftar news of Elon purchosing Twitter stock broke, Twitter
share price soared by around 25% in early trading on YWall
Street on Monday, April 4, 2022,

Ower the next few doys, the stock experienced massive
volatility. On April 5, Twitter onnounced thaot Musk would
be jolning s board.

In @ shocking turn, Twitter CEQ Porog Agrawal tweated
that Elan wauld ne langer be joning its board.

Furap fgravwel B L}
Sepraps Follow

Elon has decided nol 1o joen our board. | sE a orief nole
tothe company, sharing with you 2l here

Wi 122K rapd b

Suddenly, en Apri 13, Elon attempted to buy 100 percent
of the Twitter stock ot 554. 2 per share in cash for Twitter,
valuing the saclal media comparny at $43 billlsn. But did
nat say or how ha did not say how he would finance the
aoquisition

With this oction, Twitter turned co'd, adopting o defensive
meqasure known as a poison pill on April 15, At the open
ing of the market on Apsil 18, the stock price declined ard
reached 46.1 from 48 4

A poison pifl defense toctc allows current shoreholcders to
buy additional shares: ot a reduced price, effectively di-
manishing the hostile porty's ownership stake. Poison pills
are frequently vsed by corporations focing activists, in
vastors, or hostile tokeover situations

Before The Big Decision

s @ geich ymdeer ol b Faspeeed cesdag ap e Eeap e s ol fee de

MI:Jl.l 1

Timeline of Elar Musk's decisien for Twitter buyout

On Agril 21, 0 stock exchonge fiing showed Musk has
lined up 5445 billion i fmancing. With this decision out,
tha stock agair rose from 47 08 to 48,93, And whan the
price was 51.7 on April 25, Twitter confirmed it was selling
the plotform to Elan for 344 billion.

il

Twitter employees
react

Empleyers claimed they were kept in the dark about the
implications of the billionoire's purchase of the company
far them and their stack.

Twitter's Edword Perez tweeted that

Edward Perez W
ez | cArer - Follow
If you're wondering whal & Teiter employses think, | can
oy sooak for myse®: B's a time of genuine discamfart &
S LAY,

Fiast of us believe deeply that Testter i much mone than
a tecdh platlorm: we have a deap respanaialilty bo socery, |
hope aur new owrer gets that

T AW - Apr 2 21N

oD 0 Rl T, Shaie

Read 23K rephes

If you're wendering what Twitter employvees think, 1 can
only speak for mysalf; 1t's o time of genuine discomfort
and uncertainty.

Most of us believe deeply thot Twitter is much more than
a tech platform; we hove o deep responsibiity to society
I hape our new owner gets that

Twitter ca-founder Jack Dorsey stated that no one ar cor-
poration should own Twitter, but applouded Elon Musk's
acquisitior of the company as the greatest plan for the
company. “Taking it bock from Wall Streat is the correct
first step.”

nck 88 S4ack - Epr 3T 00T W
Tnpd e b el
Izv#a Twitar. Tiaitior i B30 clasaw iting &w ~“1ea izn platal
{2078 GBS

s B8

Huce - Folaw
The idea and service is ol that mattes oome, and | wil do
whamiseser if Iskes bo proiect bolh, Teitier as 8 company
Frs shorayn Lo sry scdi bsam wend oy Drggpel rearel 1
P s e rwant By el Stnaant and thae ad rode. Taking
it ‘aici Trom Wall Strocd is the pormect e sion

L fitel - AT 2B TO2E
o Papiy T, Sham

Anad 553 razline
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Ripple effects Status of the Deal

Taskz works in tha design, dewalopment, manufocture, ond scla
of fuly elactric wehiclas ond enargy ganerotion ond storoge sy s-
tems. [te skechk was bearing the brunt after CEG Eon mode a deal
to buy it on Apri 25, resulting in o decine from 998,02 to B/8.4 2,

On Moy 13, Elon tweeted: Twitter deo tampororiy an hald

panding details supporting caolculotion thot spomffoka oc-
counts do indead represent less than 5% of uers.

Ekan Husk & |
s o TR - Faliow

Twatter deal temporanly on ol pending detais
supportng calodation that spamifake acocounts do
Indecd represent kess than 5% of usors

RS LM

Tedtier actimaive. cpare, fake pornuzie comnorio leeeih
Tedtier rearzrimied in n flirg nn Koncssci-at ddlenor

- i [HT 0052 15 Pdi-REed bwad [hiah 6% of s
With the declslan of elon lines up $45.4 Billlen In financieg, Sl i e
there waos seen rise in price from april 20, 2022 bl s
This WS hﬂﬂ'«- S E|nn wos F'.lnding theg |:|lill.'-|| 'IAII|+1 o mix |:|'|: 'l RAeaid Ha Al crrvssresson on Tedier
his cash, @ buyout loan, and a kean against his ewn Tesla CF SRR O eply T, Shae
stock.

R 35 FW respllan

With this, Twitter CEQ Porag Agrawel sald In Moy that Musk's
methad for calculoting bot accounts would ned warkl, noting
nd K_‘\ that such on andysis would reguire private infarmetion that
. LY Twitter cannet shara, Mew, an Juna 8, 2027, according fo a
b Washington Post report, Twiler iz giving in ta Elon Musk's re-
quast far accass ta its “irahose” of internal data. With this stil,

h we are not swre when the deal wil succeed

e - Twitter's beard vnanmously recommends that the soclal media
i company's sharehalders opprove the merger agresment, ac-
cording ta o document fled with the Securities and Exchonge
Commission (SEC), Additienally, the boord hes requested
shareholder appraval for any compenaation that would be dus
. o . . to axecutivas o5 g result of the margar. Though this decisian
With the decision of Elon buying Twitter, there was down

/ will probably reassure Musk, the company's shareholders won't
fall in Tesla's stock wota on tha mottar wntil ot leost August 30322,

Some reports say thot other things have impocted Tes- On July &, 2022, Eon stated that he wanted to bock out of the
la steck, including COVID leckdowns in China that hawe purchose snce Twitter did not provide o review of spam and
hindered preduction ot Tesla's Sharghai plant, The cverall fraudiuent accounts on its site, Twitter claimed that it weuld
market i= much weaker too. make Elen complets the transaction regardiess.
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Elon surpassed 100M
followers!

On top of this, eccording to dota from Social Blade,

Muzk surpossed 100 million followers between Sunday ard
Menday. Cher the post 30 days afore, he hos moreased his
Twitter followirg by more thon 4 milllon and become the
stth persen to reach 100 million folowers on Twitter ard
thi first ameng rotable business figures. This alse seemed fo
ba one of the imoocts of Musk's decision to acguire Twithar

What for Tesla and
Twitter Investors?

For Tesle invastors, thas deol & very crucial, If the deal
goes through, Musk will hove to find the cash to A
nance the purchose Most likely, he will hove to sall
some Tesla stoeck to fund the deal, which has already
been foreseen since he anmounced the source of fung-
ing tor the Twitter takeower. If he resumes selling Tesla
stock, the stock will almost certainly fall under pressure.
And for Twitter mvestors, the price increosed
promptly, but they alse experienced a downfall
Dus to wvorious reosons, Elom's toke on the Twit-
ter ecosystem is more likely to trade below the price.
Howewver, the recent news of Elon backing out has creot-
ad a new sensation.

Are you also following
Elon on Twitter?

And what do you think the
acquisition of Twitter by Elon
is worth?
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A Brief Introduction
To Generative Adversarial
Networks

Figure 1: Rasults of Cui

{2} Images generoted using CELEBA-HG dataset by paper
Progressive Growing OF Gane For Improved Guality,
Stability, And Variation

(b Class-conditional samples generated by paper Large
Scale Gon Troining For High Fidaelity Motural Imoge
Syrthesis.

How omazing are these photos? They are someregular photos
wia can find en the Internet, right? Wall, no. They are ol fake
images generated by some farm of GAM - now that's smazing!

*Thare ore many interesting recent developmants in deep
learmimg... The mostimportantone, in mmy opinion, isodversara
trauiring (GAM]. Thiz, and the varigtians that are now hning
preposed, isthe mostinterestingideain the lest10 yearsin ML"

— Yann Lecun [(Chief Al Scientist at Focebaok)

About GANs

The idea of the Generctive Adversarial Metwork [GARM)
wos introcduced by lan Goodfellow ond other researchers
at the University of Montreal in 2014 Since then, there has
been a deluge of papers and pragress, eg. Conditiona
Generative Adversarial Metweork (CGAMN) in 2014 by Medsi
Mirza and Simon Osindaerg, Then ir 2015, o stondordized

Anil Kumar Shrestha

Computer Sclence
2014 Batch

approach called Deep Convaluticnal Generctive Adversaria
Metworks (DCGAM) wos proposed by Alec Redford, et
al. followed by CyeleGAM in 20017 by Jun-Yan Zhu et al

GAM:z: are widely used in image gemeration, wideo
generatior, music ganaration, voice generation and text-to-
image generaticn. You can see the sample results of GAMs
in Figure 2 , which shows how GAM models howve been able
te produce high resalution synthetc images. The resulis are
improving evary yaar, making us almaost uncble to distinguish
between the real and the fake. GANe' potential for bath good
and evil is huge, ond they con be used to mimic ony dota
distribution, They con ba tought to creote art or foke medio,

* Meto ard YouTube howve token down o deepfake video of
Ukraine's president tolking of surrencering to Russia” - BBC

Chack out this cool site that generates photos of pecple
that do not exist  https: //thispersondoasnotaxist.com

A Gernerotive Adversarial MNetwerk [GAMN]) has bwo
deep networks - @ Generctor G ond aliscrminator

The generatar G outputs synthetic samples from data =,
ghwan rancam noise £ ond learns to fool the discrimirator
by crecting results close to a red doto distibution.
+ The discriminotor [ learns to decide if the somple =
fram the model distribution or the dota distribution. 1t
ghwes the probability that the autput came from the
data distribution. 5a, if the saomple iz real, Dix} = 1.
So from o goma theory pont of view, we con think
of it as o minimox two-ployer game. The generator
and discriminoior  both iry to beat eoch, and fhes
rivairy allows us to see ropid improvements in baoth.

The gererative madel con be thought of a: analagous te
o team of courterfeiters, trying to produca foke currency
and use it without detection, while the discriminative
model = onaogous to the pofice, trying o detect the
counterfieit cumrency. Competitior in this game drives
both teams to mprowve their methods until the counterfeits
are  indistingulshable frem  the genuine  articles,

Ganarative Adversarial MNetwaork, 20
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Figure 2; Improvement in GAN results from 2014 - 2008, Image source: [on Goodfellow

FHECLII LS

o

Figure 3 Graph showing the number of papers cver the
years, Imoge source: The GAN Zoo

Generative Adversarial

Metwork

Kra

s
Lair,
bes
| tedq D +( elia

e b | Evetat o e
4 G !
r-l 5 ool G"_"::'.?“
i Mo

| ¥
1

"rra Turs Treeieg

Mol

Figure 4; llustration of GAM, Image saurce: kdnuggets
Tha Math behind GANs
Given,
p_z Doio dstribution over noise nput 2
p_g  Generator's distribubion ower data =
podato  Dato distribution over real sample x

The discriminator D gives Dix) ndicating the probabilicy
that x is @ rea somple. Our gogl is to train D to moximize
the probabiity of recognizing real somples as real and
generoted somples os foke Simutoneously, we wont fo
train G to mmimize log(l - DGz}, Here, G and D play the
following two-player minmax game with the walue function
WG, O):

o s VI, G = By g DY = gy oy [loml] — D{CT2] 1],

What is the Optimal
Value for D?

(i1} fai xl &

Figure 5: Obairing Cptimed value for O, Image source:
GAM

In the figure 5, the lower horizantal line s the demair from
which z iz sompled, the uppar horizontal line is the part
of the comain. The blue dashed line i the discriminotiee
distribution 0. The green solid line s the somples from
generative distribution p_g and the black dotled line is the
ramples from the dota distribution p_x The orrow shows
hew the mapping x = Glz) impeses p_g on transfermed
samples, We get the best value of the discriminator os;

Pataml Tl

nijxi = —————
B L g e A B

ol An adversarial pair neor convergence,

ik O = trained to diseriminate samples fram data converging
to D(X)

i) Aftar an update to G, the grodient of D has guided Giz
to fiow to regicns that are more [kely to be classified oz
data.

{d] After several steps of training, if G and D reaches optima
palnt at which bath cannot improwe further, p_g = p_data
Tha discriminotar is unoble to differentiate betweer two
distributions, 5o, Oix) = 172
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Where are we using
GANs?

There are a large number of interesting applications of
AMs which cannot be exploined here in o single articls, 1
shall list a few beloma:

I, Ganerate images of humaon foces:

The poper Progressive Growing of GAMs for Improvec
Quality, Stability, ond Warigtion demonstrated a plousibiy
realiste human foce generation model The mode! wes
trained on celebrity foces so the foces might look familior,
howenser they are synthetic pecple from a GAN's dream
Figure 1 shows soma of the results as shored in the poper,
2 imoge-to-imoge franslation:

& poper Imoage-to-imoge Transloton with Condtiona
Adversarial Metwerks, published n 20l by FPhillip
lsele, et aol, showed moge-to-image translotion fike
transkiting photos of days to night black and white
to color, sketches to photogreph, aond many mare

Figured: Transhation sd one by pix-to-pix, Imoegesource: Image-
to-Image Translation with Conditioral Adversarial Natworks
Besides this, CycleGAM com convert imoges from one
domain to another, Imagine tronsforming o zebro into a
horse or @ photo to 0 painting or vice-versal yes, that's
deable). CycleGAN con tronslote rea scenery to o Varn
Gogh poirting, or a zebra to horse, or summver to wirber.

Figure T Different translotion done by CyclaGAM, Image
source: Unpaired Image-to-lmage Trans ation using Cyela-
Consistant Adversarial Metworks

3. Generoting training somples:

GAM: are used for generoting new plausible training
saom@les whan obtaining o storing real troming data is
expensive of infeasible, especicly in medical training images
4. 30 Object genaration:

Generating 30 model: frem 20 images s ene of the
wall krown problems i the Computer Vision fialg
Jigjun Wy, et al in their paper Learning o Probabilistic
Latant Spncla af ﬂhjll:f 5|'r|:||:|-|5 win 30 Generotiee-
Adversaria! Modeling tried fo gererate 30 model of chair,
gun, table, ond other simple objects from 20 imoges

e f§ —~ wy

Hgheres  Laraerz Igheres Laweres Fhgh-rem Lowe-res High-cs Lawe-res

Figure 8 High and low resolution 30 model, Imoge sovrce:
Leorning a Prokabilistic Lotent Space of Qbject Shopes via
30 Generathve-Adversaral Modeling

GAN Playground - give it a shot
GAM Lab: This helps you visuafize generatars and
dizcriminators.

Limk: hittp=polocub.github.io ganlabs’

GAM Paint GAM paint enables you to odd and remove
objects in different scenes,

Limk: httpe/fgandissect res ibm.com/ganpaint ktml
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Extra Reading

1. https:orxiv.org pdf/ 70 HNE pdf

2. https:/arsiv.org/pdf 1809 094, pdf

3, https:arxiv org Apaf 1406, 2661 pdf

4. https:/arxiv.org /pdf 1411784 pdf

5. httpsAfarxiv arg Spd £ 1T0LOOME0, pd f

& hitps: Harsiv.arg/pdE 15107004, pdf

7, https://jonathan-hui medium com/gan-whats-generotive-
adversarial-networks-and-its-application-f3%ed 27808
B. https 4 maching eamingmastery,comwhat-are-
generative-adversanial- networks ganes

4. hitps: Afwiki. pathmind com/gererative-odversarial-
riebvar k-gan

100 https: A uryanz githubuieCycla G/
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The Immersive Magic of WebXR

In my seventh semester, | got selected for the MLH
(Major Lecgue Haockingl Fefiowship. In the fellowship,
individuals get ploced inte different projects where they
work under the guidonce of engneers from different
componias, [ got o chance to work or the Focebook project,
and it was where [ heard the term WebXR for the first time.

1 got to leorn o ton of things. Focebook sent me an
Oculus Guest 2 thot | got to keep and became part of
many other wonderful experiences [ could just keep
on writing about i, but for now, let's talk obout WebXR.

So, what is WebXR?

In simple words, WebXR brings the ARSVR experience
to your browses, eliminating the need for addiicnal
hordware or software, It ollows you te develop VIR ong
AR experiences on the Web, With immersive experiences
being brought to computers ong  smariphones so
smoathly, the apportunities for goming, entertainment,
dogta  visugizotion, ond maorketing  ore  endless

Tachnicolly, WabXR is o grouwn of standords that ore
used together to support rendering 3D scenes to
hordware designed for presenting WHR and AR worlds.

XR is the rew exciting technology, There has been o lot of
talk abaut it, especially after the metawerse announcement
ER, Cross-Reglity, or Exterded Reolity is the umbrelio
term thot cowers WR {(Virtual Reality - immersive wirtual
worldl, AR (Augmented Reality adding graphics
imagery to the real world), ond MR [Miked Reality - bath
of thosel But how much of the MEW technology i #7

Awan Shrestha
Computer Engineering
2017 Batch

A Bit of History Lesson

The present virtual reality technalogies are built upon ideas
that dote back to the 1800s. In 1858, the first sterposcope
wias imvenied, using bwin mirrors to project a single image.
In 1954, the first YR machine wos dewveloped, which was
mare of a mavie baath combining 30, calor videa, audis,
smalls, ong o vibrating chair. Ir 1968, the first AR heodsat
wias cregted. Jumping bock to today, we can see the
adopticn of ¥R technologies across sectors o5 diverse as
monufacturing, educaotion, hea'thcare, construction, ond
even low enforcement.

Current wirtual reality gear owes a debl of gratitude te the
pignaerinrg mventors of the past six decodes, those who
poved the way for low-cost, high-quality devices that are
egsily occessibie

Talking obout occesshility, WebXR iz one of the latest
evolutions in the extended reality sector, topping into the
power of the web along with the urificatien of realies.
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The WebXR Device API

There is o buitin browser APl called WebXR Dewice
AFl, which provides varcus features to help you develop
immersive ARR opplicotions, collea WebXR Device
APl The WebXR Device AFl implemants the core of the
WebXR feature set, managing the selection of oubput
davices, rendering the 30 scane to the chosen devices ot
the oppropriate frame raote, ond monaging motion vectors

creafed using input contrallers.

The epplications con be experienced through browsaers that
support WebXR, either stondaolone or PC-connected WR
heodsets, AR heodsets, and mobile devices with or without
headzets. At the mast basic level, what WebXR does is find
compotible WRAAR output devices ond then render the 30
scene ol the appropriate frame rate, adjusting to both the
eyas of the viewers by computing the exoct eye position
and preserting the image in a sing'e frame.

WebXR iz not a rendering technology ond does not provide
features for monoging 30 data or rendering it fo the deplay,
While WebXR manoges the timirg, scheduling, and wvarious
paints of view relevant but when drawing the scene, it coes
niat knew hew to load and marage models; how te render
ond texture them, and so forth, Fortunotely, Web{L ong
the warious ‘WebGL-based frameworks and libraries are
available to make it much easier to deal with the abowe

limitations.

Benefits of doing it on the
Web

So, there ore aready notive woys of doing things for the
AR development. One may ask about the need to do more
for the Web,

WebXR helps with instant deployment to any XR platfarm
with o WabXR-snobled Web browser, Since rencering
is hondled by WebGl, you goin the benefit of its rich
development teal ecosystem and a lorge, active developar
community. Mo opp stores or lorge down!oads are reguired,
users get immediote occess to your project experience
withaut needing to leave your website There are minimal
cede chonges required to support VR and AR together
And while we are talking about code, if you ore already
familior with HTHL, €55 ond JovaScript, you con get
started quickly.

Adding to that, i you are already familiar with 3D grophics
and libraries, it = o cherry on op.

If you hove alreody built o 30 JovoScript project in the
prast, it woould just take a few minutes and a couple of lines

of code to get that project VR ready. Sounds unbelievable!

el

Y

%

\

TRUST ME.

Getting Started with
WebXR

The WebZR device AP] reles on graphics AFls like WebGL
& WeblL2 o work; these graphics librares and frameworks
come with buit-in WebXR support,

The officka dacumentation can be found at the W3C
WebXR Devica AFI site, The Mozlla WabXR Device AFI
article cutines the current status of the APL and details on
implementaotion Exploring frameworks or librarses such as
AFrame, Three js, ARCore, AR js, and React-XR would be

helptul

What if I don't have a VR
Headset?

This i where the beauty of WebXR comes in. The extended
reality feature row comes B your browser. We can easily
develop cur projects ond view them an cur mobile devicas
uging the browser and apening the URL of our project. Most
of the major browsers that run on our mobie devices are
supported. You could just open up and see the project on
your mobde device, Something like Google Cordbogrd would
come in handy, ar yeu might just plek up some eardboard,
scissors, and DY,

WebXR Emulotar extension far Chrame and Firefos enables
usars aond developars fo run ond test ‘WabXR content in
deskiop browsers without using a real XR device.

The Challenges

ood XR experiences depend on low lotency, high precision,
and large amounts of dota processed rapidly to render
out zcenes. The Web alse has gaded specific chollenges
bocouse troditionol methods of commurnicotion, =uch as
Web Sockets, ore not fost enough. High omounts of dota to
visuglipe sceres can push the limits of WebGL rendering as
wall. But with the advent of 50 and the cloud, the future of
AR seema very exciting.
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My Experience with the
WebXR

1 hove built quite o few projects in the past yeor using
WebXR and it ha: been a worthwhile experience. My
fovorite project, by far, would be the tellowship project,
whare | worked on hand mputs using WebXR, Wa had to
wiark on implementing basic hand interactions such as finger
motions, towch, pinch, select, atc, And we got odvenfurous
with it ang alse built Spidermon's web-shooting feature and
the ultimate Tharos's Snap, which eiminates half of the
elements nside the curment WR world,

It is foscirgting to see how your project comes to life, As
a ehild, | used to da a lot of paper crafts. And coming to
this daoy, creativity and o sense of building somathing is ore
of the best things [ lowe about software engineering. Ana
the fact that 1 could ke nside my project once [ put on my

Oeulus and pressed that “Enter WR" button wos owesome.

Alumni Articles
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Final Thoughts

The world of wirtual recity hos just scratched the surface,
and the real thing is yet to come. With the use of extended
reqlity in many sectors for mony good purposes, it truly
seems like we ore entering o new era. With the ropid
developments in the field, it iz amply clear that immersive
expariances Wil ba the norm in the future, bridging the gap
between the real and digital universe

What anly concems me is hew it i= galng te change us. Some
long time age, when mobile phones storted to emargs,
when | got to uze them for the first tme, | used to think
!hn-p comm 05 o substitute for te nphmqs. Mow you con call
from amywivere without wires. OFf course, the snake games
ond spoce impoct were addicting, but the way todoy's
smariphones and the content they provide shallew up the
tima of humans, which wea didn't see coming,

Such smal davices, illuminating glosses, could entiraly
absork the focus of human eyes [with o visual field or angle
af wision of 120 degrees) and minds entirely upon them and
detach them from the real world. XR experiences con loke
one to o new world,

It's nat enly about what kind of wordds, but alse what could
or would ba, It's obout what kind of world would QURS be?

IGUESS,ONLY. TIME
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Message from the alumni

Ashish Pokhrel

Batch 2017

Computer Engineering
Softwaore Engineer ot Leapfrog
Technology Inc.

(44

| came te Kathmandu University with the aim to study computer enginearirg, But tums out it
taught me more than [ signed up for. 1 learned about life, lowve, enjoyment, friendship, foilure
and success from Kathmandu University. 1 still recall those night walks from hostel to dhu likihel
talking about Tech Stacks, movies, football and more with my friends, those lote night chicken
parties in KUBH, those chit-chots neor the fountain, those ossessment deadiine cays staying
up all might just bo finizh it in time. These four yeors were nothing but full of new experiences
and memarias that 1 will carry for life long,

Looking back to the first semester where [ was struggling wery hard. It felt like 1 simply couldn't
make it. KU uplifted me to change my methods which | did and the results were astonishing,
And then came the second semester project, whera | was struggling to put logic inta codes.
KU tought me whie {result 1== success) | effert +; tryfAgaint) | Likewlse each semester has
wpskillad ma.

Ta all my juricrs | would lowe to share that, Like mine each ond everyone of you will henee your
journey, So lve it to the fullest. And ke Steve Jobs soid “Don't let the noise of others’ opinions
drown cut your gwn inner voice” 50 heor your internal voice and act accordingly, KL will teach
yau all Im these feur years and yau will come aut as a better version of yourself The anly thing

it will demand is dedication and it shall pave o beautiful path for you, So enjoy these moements
and howa fun, ,- ’

Sumiksha Bhatta
Bateh 2014
Computer Scierca

14

Locoking back, 1 would say that my four years at Kathmandu University, moulded me inta the
person | om now. These ore the four yeors thot you will cherish for o lifetime. 5o, don't ba
afraid to explore your potenticl Seize the moment while it losts!

b
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Kaomal Shrestho

Batch 2014

Computer Engineering

Indian Institute of Technology, Hydera-
bed (1ITH]

‘ ‘ At the very onset, | extend my worm regards ond heaortiest thanks to my alma mater, the antire
KL family.

Fathmandu Unbversity, for me, 1s one of my life's proudest journeys Reminlscing those four
vaars, many memaries could be tolked obout. Here, | learnad to work hard, be more focused
and disciplined, aspire o new perspectives, and be responsible. KLU ia the foundation of my
p.r:nnlﬂ fe and caraar, and it is wary strong. 1 could never 'I‘nr\gl'l' tho=a acoustic nighl.‘s, tho=a
late-night stra’s, those project presentation daoys, ond the photashoot thot followed, those
deqadline rush hours, that unpleasant uphill walk in the mornings, thot footbo® on a rainy day,
that KU W 1OE Mateh, those FIFA days, thase |T MEETs: and many many more. Mow that 1 am
here, | hove reaiized those were the best doys of my life

[ woant to toke this moment te especialy thonk Or. Prokosh Poudyol, to whom | owe o greot
deal to shoping my career and propelling me in the right directian,

Foer my fellow juniors, remember there s no olternative to hard work, you have o put in the
affort i you see you rsalf successful in the future

If you have anything to ask, whatever you feel like, please find me at: shresthakamal github. i
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Bibek KC
Botch 2005
Computer Engineering

‘ ‘ KL has been one af the most omasing journeys of my life. [ wonted to be o software engineer,
but | was warried about my programming skills. In group projects, | was not the first guy to
initicte o project with o git repe. 1 wos exploring photography instead of contributing to group
projects.

In dth wyear, | started exploring Javascript. After countless hours of sleep, while learning
jovascript, | learmed some baosic concepts of J5 Bven though | hod good krowledge of
datoboses, algorithms, and ML while constanily getting good graodes, deep down, [ felt like
programming wasn't going fo work cut for me.

Considering my intarest i creativity, | was introduced to UI/UX Design during my internship,
That wos the turning point in my life, 1 wos daing something which aligned with my passion
iphotogrophy). Even today, I'm happy that 1'min this field.

To ol the folks out there, | want you to be patient, wark hord, do some research about what
yau want te be In your life and meost of all, beliewve in yourself. Computer science/engineering
i5 0 direction toword o brood industry, [ believe you'll find somathing = the industry thot suits

yau, -, ,

Mala Deep Upadhaya
Batch 2016
Computer Sciance

(44

KU iz a self-explanatory brond that defines the tumed stone, ready o conguer the word.
My bokeoways from KU were possibilities, opinions, and occolodes. The faculty prioritizing
resedrch omd stoff prnuid'rlg 'I:vnmi|'5rh|ik-|- guil;iunn- irfluenced my COrser and aspirations, Tha
Massachusetts Institute of Technology- Global Startup Lab (MIT GSLY, which 1 could join
because through KU, was ane of the cppartunities that charged how | see the warld,

The messsge | wish to impart to prospective undergraduates s that there will always be
something for you te leam. If you decide to focus your efferts en just one area of the field,
you should olso be awore thot you will need to address other ssues KU will present the
opportunities you need to sems; utilize them!

Focus on research ot ol times, ond your ocodemic ond professional coreers will be much
batter.
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Computer Science | Batch of 2018
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Computer Science | Batch of 2019
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Computer Science | Batch of 2020
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Computer Science | Batch of 2021

Scanned with CamScanner



Photo Gallery 7 6
IT Express 2022

| D
i mi

] ] =3

KUCC Board | 2021-2022
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IT Meet Team | 2022
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