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Abstract

With the rapid growth of technology in recent times of human existence, we have developed in almost
all aspects of life such as communication, education, shopping, gaming, streaming platforms, and many
more. Much of this technological transformation can be owed to the existence of the Internet and its
development over time as well. Some believe that we will soon reach a peak of technological
advancements in the next few decades. However, with the rise of another emerging technology that is
known as the “Metaverse,” the entire course and extent of our capabilities have expanded by a large
margin.

A network of countless millions of servers, computers, and other electrical devices make up the Internet.
Online access enables users to connect with websites, communicate with one another, and buy and
trade goods and services. The Metaverse is not in competition with the Internet; rather, it benefits from
it. Although people "surf" the Internet, they can somewhat "live" in the Metaverse. Numerous services
that are paving the way for the development of the Metaverse have been born out of the expansion of
the Internet.

Users can interact with each other, with computer-generated items, and with avatars in the shared,
online 3D realm known as the Metaverse. The Internet serves as the primary network in this online
environment. Widespread uses of Metaverses are for social networking, online gaming, instruction, and
training. They can be used to create entirely different, made-up worlds, or ones in virtual reality that
closely mimic the real one. Like nothing else on the Internet, the Metaverse provides a distinctive and
immersive experience. It offers countless opportunities for exploration and involvement as it is always
growing and improving. For instance, there has been a change in the workforce since the epidemic, with
more people working remotely or in hybrid arrangements. This change causes the Metaverse as a whole
to expand. The Metaverse has made it possible for virtual client meetings, conferences, medical
appointments, and educational courses.

The Metaverse is one of the most significant technologies that will change the digital world in the future
years. According to a recent survey, 78% of corporate users throughout the world are interested in using
the Metaverse. Businesses must build their security capabilities and prepare for this technology in order
to safeguard themselves from the Metaverse and blockchain security problems and embrace a new
Internet era. The Metaverse improves social interactions beyond anything that is now possible online
and change how individuals connect, businesses expand, and creators earn a living. There is no single
vendor or device independent Metaverse. It is a stand-alone virtual economy made possible by NFTs
and digital currencies.

We would have to wait to learn more about the precise nature of the Metaverse in the future because
the concept is still fairly new. Will virtual reality headsets and online gaming still be the same concept, or
will they serve as a diversion from the world we already live in? Time alone will tell.

The Metaverse is here, but businesses still have a long way to go before they can fully capitalize on this
new edition of the Internet. One thing is certain: the Metaverse will need many data centers. Yet,
conventional data centers are not equipped to give the entire range of experiences promised by the
Metaverse, and the substantial power that is needed to support it. In today's world, company executives
should be hyper-focused on data center growth, which begins with studying and comprehending the
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existing equipment and infrastructure, as well as developing frameworks to assess their environmental
effect.

This article explains the concepts of the Metaverse in detail, its features, and why it is so important to
various sectors of technology and business industries. Such an explanation will allow readers new to the
concept of the Metaverse to gain a holistic and detailed understanding.

Furthermore, differences between the current state of the Internet and the Metaverse will be discussed
to emphasize the benefits of the Metaverse and its extended capabilities. Since the Metaverse is a
combination of multiple cutting-edge technologies such as Artificial Intelligence, Virtual Reality,
Augmented Reality, Web 3.0, and others; these key factors will be explained in terms of their role in the
Metaverse. This will be of great benefit to developers by helping them understand the most important
technical components and how they all tie in together.

The number of business opportunities that arise from the Metaverse is vast, such as virtual architects,
real-estate agencies, product marketing, social events, and so on. This article explains some of the most
significant real-world uses that the Metaverse will impact, and provide insights into how companies can
enter the Metaverse and begin to take part in activities within this endless collective virtual space.

Finally, this article will also discuss how the IT infrastructure and software development will be changed
to accommodate more robust and perfected versions of the Metaverse in the future.
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Introduction

The Metaverse is a digital reality in which humans may communicate with one another. Interactions will
take place by using digital avatars, the Internet, and Web 3.0 technology such as cryptocurrency.

Following the success of desktop computers, consumer Internet, and smartphones, the consumer-
computing sector is in desperate need of its Next Big Thing. Big IT businesses will be doubling down on
two connected, much-hyped prospects in the coming years. One is virtual-reality (VR) and augmented-
reality (AR) headsets, which are based on the premise that now that computers have shrunk into our
pockets, the next step is to strap them to our faces. The other is the Metaverse, which contends that an
Internet that is still mostly flat—based on two-dimensional text, photos, and video—is ready to be
replaced by one that is three-dimensional and immersive, experienced as a kind of global video game.

Nobody knows for certain how far VR, AR, or the Metaverse can take us in the future of computing.
Skeptics argue that such concepts are not novel. Consumer VR headsets first appeared in the 1990s.
Apps that rely on a screen rather than a headset, such as automated text-translation tools, are already
available for smartphones. However, technological breakthroughs do not happen overnight. The
smartphone was not created out of thin air by companies. They developed a formula that competitors
had been working on for years, such as flip phones and palm handhelds. That does not confirm that the
firms investing in these technologies will be successful. But that demonstrates why they are making an
attempt.

The Metaverse will be one of the primary technologies that will transform the digital world in the next
years. According to a recent poll, 78% of corporate users worldwide are interested in using the
Metaverse. That is why it is critical for businesses to prepare for this technology, enhance blockchain
skills, mitigate Metaverse and blockchain security threats, and embrace a new Internet age.

Image Source
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The Importance of the Metaverse

The Metaverse is more than just a new developing technology that is part of today's hype cycle. It is the
culmination of years of study into artificial intelligence and immersive interaction, and it will alter
enterprises in various ways.

1. It is a novel way to interact with users: As a business, one may use the Metaverse to give clients a
whole new level of immersive experiences and entertainment alternatives. If one’s company is one of
the first to offer clients a Metaverse experience, they will get a competitive edge and attention.

Branded gaming experiences, virtual products, and AR/VR showrooms are all methods to market
organizations in the Metaverse. Businesses may use the Metaverse to create immersive, engaging 3D
marketing experiences that attract the attention of potential customers in unique and welcoming ways.

2. Businesses can discover opportunities for virtual events: It is not unusual to organize a conference or
live event that can be seen both online and in person. Many people are unable to go to a professional
conference or lecture, but this is no excuse for not learning more. A conference in the Metaverse, as
opposed to a simple Zoom broadcast, for example, may be a full-fledged VR experience, with suitable
networking and engagement options, rather than another video in a small window with comments
beneath it. Because of VR and the Metaverse, audiences will feel more present and involved in the
event.

3. Businesses can promote and sell their products: Several companies are already using augmented
reality to allow customers to virtually try on apparel or eyewear, see how new furniture would fit in
their environment, or get a makeover with new hair or cosmetics. There is the possibility of having the
same experiences but in a better way in the Metaverse.

If you have the opportunity to lease or own commercial property, you may set up stores and showrooms
in the Metaverse where consumers can display your products. Users continue to buy virtual apparel and
accessories with zeal today, demonstrating that digital fashion is having a moment.

4. The Metaverse creates an advertising medium: In an eCommerce firm, brands may connect with a
vast worldwide audience using Metaverse platforms. Businesses could expect to see fresh approaches
for brand storytelling and general advertising that is introduced in the Metaverse. One of the most
successful strategies for building brand recognition and identity is by using storytelling.

People appreciate hearing stories that convey considerably more about a company's ideas and values
than only phrases. Storytelling evolves into "story living" when audience members become active actors
or even characters with a voice in the events rather than passive listeners.

5. Itis possible to improve cooperation and process creation: We have all come to terms with the new
reality of online meetings and remote cooperation. These tactics were pushed on us, yet they worked as
well in a face-to-face office atmosphere. Using the Metaverse can help to enhance processes even more.
Meetings will be displayed as a group of people sitting in a room rather than as Zoom calls.

Companies have already begun to provide VR workrooms. The Metaverse provides workers with a
digital environment for communication, and the capacity to read each other's body language and
emotions and establish an emotional link.
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6. E-wallets and cryptocurrencies facilitate corporate transactions: Cryptocurrencies and the
Metaverse are inextricably linked. Even at this early level of adoption, it will be difficult to reap the
benefits of the digital world without a crypto wallet. The Metaverse also supports digital wallets,
allowing companies to govern transactions throughout their virtual environment.

Although this notion may be intimidating to some corporate users, blockchain technology and
cryptocurrencies offer more advantages than disadvantages. Users and companies may perform any
online transaction with cryptocurrency. There is no need to connect your bank account to virtual worlds;
payments are as simple as a few clicks, and all transactions are transparent.

What Issues Does the Metaverse Address?

At the grassroots level, the Metaverse mixes numerous technology aspects such as video, augmented
reality, and virtual reality to help users thrive in the digital world.

The Metaverse provides us with limitless opportunities to overcome the physical world's limits;
nevertheless, it just replaces them with the restrictions that are imposed by what the Metaverse
permits. The Metaverse may resemble the physical world because it appears to be tied to our reality's
physics and circuitry, but it does not have to be identical to it. The Metaverse can be a mirror world that
precisely mirrors the real world, or it might resemble a fully fictitious world like one seen in a video
game.

The Metaverse will enable users to turn physical items from the real world into virtual ones in the virtual
world. Similarly, the Metaverse will allow users to transport virtual items into the real world. Virtual
worlds, such as the video game Fortnite’s elements accessible using PCs, consoles, and even mobile
phones may be meta-generic.

It has also resulted in the development of a digital economy in which users may make, purchase, and sell
things. It is even been referred to as the Internet's next phase. Many of these virtual worlds employ the
same blockchain technology as cryptocurrencies and Non-Fungible Tokens (NFTs), allowing users to
trade these virtual assets. For years, several software companies have been working on the notion,
creating virtual world platforms such as Second Life and famous video games such as Fortnite and GTA
Online.

The Metaverse is the use of technology to feel more engaged with others despite being physically
separated from them. For example, the Metaverse provides the illusion of an action game with family,
friends, and coworkers, like a video game in which you may join in the action.

The Metaverse will be the development of a video environment in which we may engage in real time:
play at virtual tables, have meetings in the shape of an office, and pretend to be there as our nephew
takes his first steps. Millions of individuals connect in shared places, play games, construct
infrastructure, shop online, and even attend concerts. People may rent land for events and build
wearables that can be purchased and worn in virtual worlds. You may also design games and post
billboards.
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Everything is up to our imagination. Experts say we are heading toward a single Metaverse: an
interconnected web of all virtual worlds in which human uniqueness will be free to move across them.
The promise of the Metaverse is a greater convergence of our digital and physical lives in terms of
wealth, socializing, productivity, commerce, and entertainment, whether in virtual reality (VR),
augmented reality (AR), or just on a screen. The inventors of the Metaverse hope to create an
infrastructure comparable to the Internet that would allow people to migrate from one virtual
environment to the next. A Metaverse that is created by IT titans will eventually blend digital and virtual
reality.

NFTs, digital currencies, and experience will be accessible for purchase through businesses from whom
we commonly acquire products and services in the "real" world. Companies intend to concentrate on
selling virtual products, which, like advertising, will need the acquisition and use of personal
information. If the Metaverse becomes a permanent pseudo-world, the amount of data that is collected,
and the opportunity to monetize that data, will be vast.

Once a platform such as Metaverse is in place, virtual items can develop their own "economy." If you
believe that the Metaverse should not be controlled by a few corporations, there are emerging
technologies, such as cryptocurrencies and NFTs that enable less centralized virtual worlds.

Common standards and protocols that connect diverse virtual worlds and augmented reality into a
single open Metaverse can aid in collaboration and eliminate duplication of effort. Much of this is about
figuring out how to use smartphones, 5G networks, augmented reality, virtual currencies, and social
media to tackle societal problems (and, more cynically, to generate profits). There are several benefits
and drawbacks of interacting with others using technology.

If the Metaverse is just an extension of our existing Internet, consider the numerous problems that we
have yet to overcome in our online lives—hacking, extortion, harassment, and hate speech—to realize
how hazardous it may be for the future. The Metaverse not only exacerbates our issues by removing
them off the front pages. The concept of a Metaverse, by extending our lives even further onto a
universal platform, exacerbates the problem. The ultimate Metaverse might resolve this issue by uniting
diverse Internet realms into a single unified entity.

The virtual online environment Second Life, whose name implies another existence, is perhaps the most
well-known exemplar of the Metaverse. In what technologists refer to as a "Metaverse," virtual reality
serves as a computer substrate for an online second life. Augmented reality superimposes virtual things
over real-world video streams, thereby bridging the gap between pure virtuality and simulated or real-
world experiences. Virtual reality employs full-fledged headgear rather than glasses, immersing the user
in a 360-degree virtual environment in which they may move if they do not collide with a physical wall.

While it may take another 10 years for enough important elements to be available to make the
immersive Metaverse accessible, firms are making strides in selling virtual headgear solutions. Even
after the virtual world is completed, enormous advances in virtual reality gear will allow us to
completely immerse ourselves in the Metaverse.
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Origin and History of the Metaverse

The Metaverse is a computer industry idea for the future iteration of the Internet: a single, shared,
immersive, permanent, 3D virtual environment where people may experience life in ways that they
cannot in the real world.

Some of the technologies that enable access to this virtual world, such as virtual reality (VR) headsets
and augmented reality (AR) glasses, are rapidly evolving. However, other critical components of the
Metaverse, such as adequate bandwidth or interoperability standards, are likely to take years or never
materialize.

The idea is not new: The word "Metaverse" was invented by author Neal Stephenson in his science
fiction novel Snow Crash in 1992, and work on the technology that supports a virtual reality-based
Internet dates back decades.

History and the future are one continuous line with no beginnings or ends. We can observe how today's
breakthroughs and future trends are built on top of the framework of earlier discoveries at any given
moment. The historical actions that are outlined here were crucial in the construction and future of the
Metaverse, whether we realized it at the time. In retrospect, it is evident.

So, let us go back in time to acquire a new perspective on this Metaverse trajectory. Let us consider
1991 as the starting point since that was the year the Internet was introduced. But we might just as
easily create a similar chronology leading up to that critical breakthrough.

Why are these landmarks seen as essential to the formation of the Metaverse? Each one adds structure,
capacity, and, yes, actuality to that virtual, parallel world - a Metaverse that many feel to be safer and
more democratic than our physical universe.

1991 - Birth of the Internet: Tim Berners-Lee issued the first public invitation to collaborate on the
World Wide Web on August 6, 1991. The Internet was born on this date.

1992 - Snow Crash: The word "Metaverse" was used the following year by science fiction writer Neal
Stephenson in his 1992 novel Snow Crash. In this novel, individuals, as avatars, interact with each other
and software agents in a three-dimensional virtual environment that uses the metaphor of the real
world.

1993 - Proof of Work: The word and idea were first used in the realm of computer security to combat
email spamming. Later, proof of work became one of the key approaches for confirming and legitimizing
transactions on a blockchain, namely - computer-powered cyber currency mining.

1998 — B-Money: Wei Dei, a computer engineer, unveiled his notion for b-money, a decentralized,
distributed cryptocurrency. It never happened, although some of the ideas are extremely close to those
in Bitcoin, which surfaced years later. One component was the usage of Proof of Stake, an alternate
mining process that is based on the developer's existing bitcoin holdings rather than sheer computer
power.

2002 - Digital Twins: Michael Grieves, then of the University of Michigan, officially proposed the
concept and model of the digital twin - the digital equivalent of a physical thing - at a Society of
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Manufacturing Engineers meeting in 2002. As the conceptual paradigm underlying product lifecycle
management, Grieves introduced the digital twin.

2003 - Second Life: Second Life is an online virtual environment that was created in 2003 by Philip
Rosedale and his colleagues at Linden Lab. It was a predecessor to the Metaverse worlds that are being
constructed. Low bandwidths and long "res" times were major issues for Second Life users, making it a
less-than-ideal experience. Even now, Second Life boasts a million active users, each of whom spends
more than four hours each day in this virtual environment.

2006 - Roblox: This online platform was launched, allowing users to create and play games that are
created by other users. It became an important source of engagement for young people during the 2020
pandemic, and it became the third-highest-grossing game that year.

2009 - Bitcoin: The bitcoin network was born on January 3, 2009, with its mystery inventor, Satoshi
Nakamoto, mining the genesis block of bitcoin (block number 0), which produced a reward of 50
bitcoins. This was the birth of Bitcoin.

2009 - Blockchain: Satoshi Nakamoto created blockchain in addition to Bitcoin to serve as the public
transaction record for Bitcoin. Although some claim to have created the concept of blockchain earlier, a
usable form of Blockchain was formed on the same day that Bitcoin was introduced.

2010 - Play-to-Earn Technology: Gacha games, based on the capsule toy vending machine concept had
become popular in Japan by the early 2010s, with the oldest known system being in MapleStory. Players
would earn cash to use in a random draw from a series of objects based on pre-determined rarities, with
the objective of collecting all of a single set of things to get a strong in-game prize.

2011 - Ready Player One: Ernest Cline's work attracted many young people to the thought of a virtual
reality environment. The Steven Spielberg adaptation in 2018 heightened the ideas vividness and
heightened public curiosity.

2012 — NFTs: An NFT is a Non-Fungible Token that represents a unique object rather than fungible
tokens, which are interchangeable, such as cryptocurrencies like Bitcoin. The notion of NFTs has been
with us since December 2012, when "Colored Coins" were created, in which additional information is
added onto a bitcoin to make it non-fungible yet unique. This was, incidentally, a project spearheaded
by a teenage Vitalik Buterin while he worked on Bitcoin blockchain enhancements.

2014 - Vitalik Buterin: The Thiel Fellowship - PayPal was formed in 1999 when Peter Thiel's firm
Confinity combined with Elon Musk's company X.com. Three years later, PayPal was purchased by eBay
for $1.5 billion, making Musk and Thiel enormously wealthy. Peter Thiel established the Thiel Fellowship
in 2010, granting $100,000 grants to students under the age of 22 to quit school and seek other
opportunities. Vitalik Buterin, the co-creator of Ethereum, was one of the beneficiaries of this prize in
2014.

2015 — Ethereum: Vitalik Buterin and Gavin Wood introduced the Ethereum Network and the Ethereum
blockchain in July 2015.

2015 - Decentraland: This virtual reality platform's initial iteration was released in 2015. It distributed
"land" using a proof of work technique. Because of the 2021 NFT boom, some of the game's real estate
plots have sold for more than $100,000.
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2015 - Smart Contracts: Nick Szabo created the phrase "smart contracts" in the early 1990s to describe
a collection of promises, stated in digital form, including procedures within which the parties fulfill these
promises. Since the debut of the Ethereum blockchain in 2015, the phrase "smart contract" has been
used more precisely to the concept of general-purpose computing that occurs on a blockchain or
distributed ledger.

2016 — Pokémon GO: The first game to overlay a virtual environment onto the real world was Pokémon
Go. It uses GPS-enabled mobile devices to identify, capture, train, and battle virtual monsters that are
known as Pokémon, who appears to be in the player's real-world location.

2016 — The Decentralized Autonomous Organizations (DAO): The DAO was founded in May 2016
through a crowdfunded token sale, establishing the record for the biggest crowdfunding campaign in
history at the time. It was supposed to be an alternative venture capital fund built on Ethereum's
blockchain, with a decentralized fundraising approach. Users exploited a weakness in The DAO
programming in June 2016, allowing them to siphon out one-third of the DAQ's cash into a subsidiary
account. As a result, The DAO as a firm died. But the notion of decentralized autonomous organizations
(DAOs) continues on, albeit much improved by The DAO experience. Moving ahead, each DAO will be an
integral component of future Metaverse enterprises that are collectively administered by the
organization's participants, with rules and financial transactions recorded on the blockchain. DAOs, for
example, have been developed to facilitate the shared ownership of NFTs.

2017 - Fortnite: When it was released, this multiplayer video game was a big hit, and it exposed many
people to the look and feel of the Metaverse and Bitcoin. Fortnite has 350 million users.

2018 — Dai Stablecoin: The Dai Stablecoin was created to bring stability to the turbulent crypto
ecosystem. Unlike cryptocurrencies that are not tied to any fiat currency or are merely tied to other
cryptocurrencies, the centralized Dai Stablecoin is tied to the US dollar, giving it a less volatile and more
dependable cryptocurrency for decentralized banking (DeFi). Today, blockchain-based financial services
for cryptocurrency borrowing, lending, and investing are accessible on various comparable platforms.
For the time being, they are mostly uncontrolled by our old institutions, and users appear to be content
with that.

2018 — Decentralized Exchanges (DEX): Bancor, a cyber money exchange, suffered a significant public
relations blow after losing $13.5 million to hackers. Although its legal/regulatory underpinning is still a
little hazy, DEXes continue to function as a mechanism for users to sell and trade their cyber currency
assets person-to-person, rather than through a centralized exchange.

2018 - Axie Infinity: This year saw the release of the famous NFT virtual reality game Axie Infinity, which
is focused on a fantasy world of animal husbandry. It had the largest aggregate value of NFTs of any
play-to-earn game platform by mid-2021.

2020 - COVID: When COVID appeared on the scene in 2020, individuals all around the world were
isolated, with few alternatives for directing their time and energy. As a result, the Metaverse swiftly
became the go-to destination for an increasing number of young people, gamers, and those looking to
make money online. In our polarized society, the Metaverse has taken on a tone of defiance toward
established institutions - the more entrenched they are, the more vulnerable they are. This is driving
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people to the Metaverse's underground economies and planets, creating a "perfect storm" for
Metaverse expansion.

2020 — Decentralized Apps (Dapps): Tokens on the six major blockchain systems have topped $2 billion
in value. The trend to eliminate the intermediary continues, as open-source, transparent programs for
gaming, DEXes, DeFi, and other acronymized purposes develop. While many people refer to Dapps as a
new trend, the first Dapp was the Bitcoin app, which was released more than a decade ago.

2020 - First Concert in the Metaverse: Travis Scott and Marshmello performed in the computer game
Fortnite to slightly around 30 million people in April 2020.

2020 - Solana: The Solana blockchain Dapp was also introduced in April. Unlike Ethereum, this Dapp's
money, which is known as a SOL, is mined using the alternative proof of stake (POS) method.
Furthermore, Solana addressed and simplified block ownership concerns using a new consensus
mechanism that is known as "proof of history" that inserts timestamps into its blockchain.

2020 — Alien Worlds: This massively successful Dapp was built around a multi-Metaverse interplanetary
scenario in which NFT characters interacted in a decentralized autonomous organization to mine tokens
and accomplish other duties. Alien Worlds had over 2.5 million users by 2021, but its relevance extends
beyond that; the game was designed to teach people about the fundamentals of cryptocurrencies and
crypto-mining.

Over the last several years, the Metaverse has seen an astonishing evolution of numerous types of
enabling technologies and new features. But not as wonderful as it will be after 2022.

With the growing Metaverse, few if any parts of society will stay unchanged in the future, including
government, commerce, religion, entertainment, dating, politics, and even war. It will have a dramatic
impact on how we educate ourselves and our children in the coming years.
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History of the metaverse

The metaverse is still emerging, but the concept of a 3D immersive internet where people
can socialize, play, shop and work dates back decades.

French poet and playwright Antonin Artaud
uses the term virtual reality in his collection
of essays, The Theater and its Double.

1984

American computer scientist, musician and
VR pioneer Jaron Lanier founds VPL Research,
Inc., which developed one of the first virtual
reality headsets and data gloves.

1992

American sci-fi writer Neal Stephenson coins
the term metaverse in his book Snow Crash,
which depicts a dystopian future world
where rich people escape into an alternative
3D connected reality.

2003

Linden Lab unveils Second Life, a shared 3D
virtual space that allows users to explore,
interact with others, build things and
exchange virtual goods.

2007

Google augments Maps with Street View,
which allows people to explore a virtual
representation of the real world at scale.

2010

The gacha video game model is introduced.

2012

Israeli entrepreneur Yoni Assia introduces
Colored Coins in a 2012 blog post titled
“bitcoin 2.X (aka Colored Bitcoin)-

initial specs.”

2014
Facebook buys Oculus and helps scale the
3D infrastructure to support it.

2015

Canadian programmer Vitalik Buterin and
English computer scientist Gavin Wood
launch Ethereum, which includes features
for building decentralized apps ona
blockchain.

2016

Pokémen GO introduces the world to
augmented reality games overlaid on the
real world.

2019

Epic Games's Fortnite becomes the most
popular shared virtual world ever, with over
250 million active users.

2021

Microsoft introduces Mesh as a new
platform that promises to synchronize
virtual collaboration.

'SOURCE: GEDRGE LAWTON

= 1962

F_hﬂ American filmmaker Morton Heilig builds the
L Sensorama, a machine that simulated the
experience of riding a motorcycle through
New York City via a 3D movie, vibrating chair,
fan and smells.

1989

English computer scientist Tim Berners-Lee
lays the groundwaork for the world Wide web
while at CERN.

1993

Israeli computer scientist Moni Naor and
American computer scientist Cynthia Dwork
invent proof-of-work technigues to deter
spam and denial-of-service attacks using
concepts that become the basis of Bitcoin.

2006

Roblox allows users to create and play
massively multiplayer games developed by
other users.

2009

Satoshi Nakamoto (a pseudonym) mints the
first Bitcoin and launches the first public
blockchain, using a proof-of-work algorithm.

2011
Ernest Cline publishes futuristic novel Ready
Player One.

2012

American entrepreneur Palmer Luckey
launches the Oculus on Kickstarter as the
first low-cost 3D hardware for the masses.

2014

Americans Kevin McCoy, an artist, and
Anil Dash, a tech entrepreneur, create
the first non-fungible token, a unique
cryptographically secured virtual asset.

2016

The DAO, an early decentralized autonomous
organization for raising VC funds, launches
on top of the Ethereum blockchain.

2018

Video play-to-earn game Axie Infinity,
developed by Vietnamese studio Sky Mavis,
popularizes the use of NFTs integrated into
the Ethereum blockchain.

2021

Facebook’s parent company rebrands itself
as Meta and promulgates an upbeat and
expansive vision for the metaverse.

2022
Siemens and Nvidia partner on the industrial
metaverse.
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What Is the Metaverse Today?

There are billions of individuals who have Internet access. Once online, Internet users may interact with
websites, communicate with one another, and purchase and exchange items and services.

The Metaverse enhances the Internet's online experience. Users can explore a virtual environment that
mimics portions of the real world in the Metaverse by using technologies such as virtual reality (VR),
augmented reality (AR), artificial intelligence (Al), social media, and virtual money. People use the
Internet to conduct their searches. Individuals can, nevertheless, "live" in the Metaverse to some extent.

The Metaverse is a spatial computing platform that offers virtual/digital experiences as an alternative to
or replica of the real world, and key civilizational aspects such as social interactions, where billions of
people can attend meetings, catch up with friends, attend music festivals, go door to door selling digital
collectibles, or buy and sell land, apartments, assets, and more — all from the comfort of their couches in
the Metaverse.

The truth is that the options are limitless since, at its foundation, the Metaverse is referred to as a handy
answer to real-world issues. This might also help to bridge the gap between the offline and online
worlds.

It appears reasonable to compare the Metaverse to the Internet in the 1970s and 1980s. As the
groundwork for the new communication form was constructed, speculation about what it would look
like and how people would use it grew. Despite much discussion, few people grasped what it meant or
how it would work.

In retrospect, not everything went exactly as planned. However, it is time to clarify this hazy and difficult
phrase, as the Metaverse is expected to be an $800 billion business by 2024. Tech titans are pouring
money into making it a reality.

Itis, in essence, a world of infinitely connected virtual communities where people can interact,
cooperate, and have fun using virtual reality headsets, augmented reality glasses, smartphone
applications, and other technology. It will also include other facets of online life, such as social
networking and online shopping. Individuals could engage and have real-time interactions and
experiences over large distances. The result will be a massive ecosystem of web apps.

The Metaverse will evolve into an unusually large-scale, open, and dynamically optimized system as
application scenarios mature. Creators from many industries will collaborate to develop a system that
can handle various virtual reality application situations.

Recognizing the Seven Layers of the Metaverse

The Metaverse may be divided into seven separate levels, each of which influences one component of
the user experience:

e Experience: The restrictions of physicality will be abolished when physical space is
dematerialized in the digital realm. The Metaverse will provide individuals various experiences
that we cannot now enjoy.
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e Discovery: Customers may learn about new platforms by using app stores, search engines, and
rating websites. This critical phase is required for the discovery of new technologies and
communities.

e Creator economy: Developers use various design tools and software to create digital assets or
experiences. Various platforms, such as drag-and-drop tools, are gradually creating more easy
creative approaches.

e Spatial computing: It combines augmented reality (AR), virtual reality (VR), and mixed reality
(MR) (AR). It has evolved into a prominent technological category that allows users to interact
with 3D settings for greater experiences over time.

e Decentralization: The Metaverse will not be ruled by a single authority. As the Metaverse
evolves, powered by blockchain technology, scalable ecosystems will assist company owners in
supplying a more extensive choice of specialized digital commodities.

e Human interfacing: The Metaverse's hardware layer must incorporate human interaction. A
person's body can be accepted as a 3D, lifelike avatar in any virtual world.

e Infrastructure: The infrastructure layer includes the technology that powers people's devices,
connects them to the network, and distributes information. Over time, 5G networks will
increase the Metaverse's capacity.

The Seven Layers of the Metaverse

Ex perience Games, Social, Esports,
Theater, Shopping

Discovery Ad Networks, Social Curation,
Ratings, Stores, Agents

Creator Economy Design Tools, Asset Markets,
Workflow, Commerce

Spatial
i 3D Engines, VR AR/ XR, Multitasking
Computing Ui, Gedspatial Mapping 1

Decentralization Edge Cnrrjputin?, Al Agents,
Microservices, Blockchain

Human

Interface Mobile, Smartglasses, Wearables,

Haptic, Gestures, Voice, Neural

Infrastructure 656G, WiFi 6, 66, Cloud, 7nm to
L4nm, MEMS, GPUs, Materials

Building the Metaverse
Jon Radoft (@MMONN
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Features of the Metaverse
The Metaverse's operation is built on the following important features:

Incorporation of avatars: One of the main principles of the Metaverse is the creation of digital avatars
of oneself as a means of uniquely expressing one's thoughts and sentiments. Every individual has their
own digital identity, which can be static or dynamic, and unique to them. Avatars are a unique method
to express yourself since, in addition to being exact replicas of your shape, they may also be recreations
of your favorite celebrities or something wholly creative.

Gamification is introduced when users can customize their avatars, resulting in a more engaging and
dynamic experience.

Avatars are regularly changed and might closely resemble their owners' real-life counterparts in various
ways. Avatars can occasionally be computer programs. Users can control their avatars using keyboards,
joysticks, mouses, and specialist human-computer interaction (HCI) devices. More lifelike avatars may
provide a more immersive experience for viewers or anybody interacting with them.

Blockchain-based operations: Blockchain protects users' virtual assets and provides digital evidence of
ownership, making it an essential component of the Metaverse. The Metaverse is seeing an increase in
data volume, value, and the importance of security and reliability. To secure data authenticity in the
Metaverse, blockchain skills and technology are required, and artificial intelligence is used to safeguard
its diversity and abundance of content.

The Metaverse idea is inadequate without blockchain because of the multiple limitations of centralized
data storage in systems such as database management systems (DBMS). The blockchain-based
Metaverse provides access to any digital location without the influence of a centralized organization.

The use of virtual land (parcels): The Metaverse's demand for virtual land is skyrocketing. Anyone can
buy land in the Metaverse for cryptocurrency. The land is a non-fungible token (NFT), a type of
blockchain asset that cannot be traded for other items. The fundamental number of pixels in a plot of
Metaverse real estate is referred to as size.

On virtual land, users may interact with digital stores, virtual gaming, and even entertainment. Its size
and location define the land's use cases. Plots along a VR street, for example, may be lucrative because
of the possibility of displaying adverts.

Immersive Experiences (AR and VR): By leveraging mixed reality and AR/VR technology, Metaverse
participants can have more immersive experiences that merge reality and the virtual world. It is easy to
see why the Metaverse is getting more popular by the day: it brings games to life, concerts and plays to
life, and professional or educational contacts to life.

AR and VR are the primary building pieces of Metaverse projects. The connectedness of physical and
virtual worlds, real-time interaction, and realistic 3D object rendering are three fundamental
components necessary for augmented reality systems to work.

Intersection with artificial intelligence (Al): Al is critical to the Metaverse as the driving force behind
business research in disciplines such as content analysis, self-supervised voice processing, robotic
interfaces, computer vision, and whole-body posture assessment.
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Al may be used to offer Metaverse commercial applications in various ways. AlOps, a branch of Al, uses
machine learning to help businesses manage their IT infrastructure, which will soon be applicable to
Metaverse systems. Furthermore, Al-powered chatbots are becoming increasingly popular among
businesses. Al bots with lifelike avatars may be used for various reasons in the Metaverse, including
sales, marketing, and customer service.

Decentralized Autonomous Organizations (DAOs) for governance: A DAO is a governing body, similar to
a council or a committee that leverages blockchain and smart contracts to reach decisions. The Treasury
Wallet, according to DAO governance standards, provides money for farming across several networks.
All decisions in DAOs are still regulated by proposals and voting processes to guarantee that everyone in
the business has the ability to participate in the governance process. The technique is critical for
supporting participants in casting ballots on important Metaverse resource management decisions.

Reliance on Human-Computer Interface (HCI) technology: Metaverse is a huge online computer
platform that includes a wide range of platforms, devices, and individual users. The use of HCl in the
creation of the Metaverse—especially, how to integrate human behaviors into the virtual
environment—is critical to achieving this goal.

To participate in certain activities, a person and a computer exchange information using a process
known as HCI. The most important advantage of human-computer interaction is that it assists groups in
need of formal training and knowledge on how to interface with computing systems.

A focus on social interactions: Avatars and visual representations of users are used by humans to
communicate and interact in the Metaverse. Users can interact with the Metaverse and other users.
These transactions take place in cyberspace, which acts as a representation of the physical world.

However, there are distinctions between the economic and physical constraints of locales. Our physical
experiences in the real world might merge into a single virtual reality. People can navigate the infinite
universe thanks to this holistic experience that will bring together all these various experiences.

Supporting Web3.0: Web3.0's goal is to bring in a new age of the Internet. It is the development of user
ownership and control over their online content, digital assets, and online personas. Web3 and
Metaverse technologies complement one another perfectly. Because the Metaverse is a virtual
environment that prefers a decentralized network, Web3 may offer the framework for connectivity.
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Metaverse transformers

These dynamic technologies are expected to play distinct and vital roles in the development
of the metaverse as a viable business force during the next several years.

Blockchain
to decentralize the metaverse, secure
digital content and avoid delays

Artificial intelligence
to create avatars, digital humans
and spontaneous conversation

Spatial/edge computing
to quickly respond to user actions
that mimic reality

Internet of things
to seamlessly connect 3D virtual
spaces with the real world

Extended reality Brain-computer interfaces 3D modeling/reconstruction
in the form of AR, VR and MR to to replace traditional computer to capture real objects and
visualize and use data in 3D control screens and hardware provide 3D prototypes
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NFTs — The Currency Within the Metaverse

How do NFTs fit into the Metaverse?

NFTs are expected to play a significant part in the Metaverse's use and appeal. NFTs are a type of safe
digital asset that employs the same blockchain technology as bitcoin. An NFT might represent a work of
art, a piece of music, or digital real estate instead of cash. An NFT gives the owner a digital deed or
evidence of ownership, which may be bought or sold in the Metaverse.

Metaverse Group claims to be the world's first virtual real estate firm. It works as an agent in numerous
Metaverse virtual worlds, including Decentraland, Sandbox, Somnium, and Upland, to facilitate the
purchase or leasing of property or land. Conference and business venues, art galleries, family houses,
and "hangout locations" are all available.

While the Metaverse has offered chances for new enterprises to offer digital goods, such as Metaverse
Group, existing brick-and-mortar businesses are also becoming involved. Nike, for example, bought
RTFKT, a firm that uses NFTs, blockchain authentication, and augmented reality to create one-of-a-kind
virtual footwear and digital artifacts. RTFKT stated on its website that it was "born in the Metaverse, and
this has shaped its vibe to this day."

Nike submitted seven trademark applications before the purchase to help with the creation and sale of
virtual footwear and clothing. Nike and Roblox have collaborated on "Nikeland," a digital realm in which
Nike fans can play games, socialize, and decorate their avatars in virtual clothing.

NFTs and blockchain establish the framework for digital ownership. Ownership of one's real-world
identity will be carried across to the Metaverse using NFTs.
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The Progression of the Metaverse in Four Stages

Metaverse Stage 1: We are now at stage one of modern VR technology, which allows for an immersive
virtual world experience with just a headset and two hand controllers. However, at the moment, VR can
only impact our vision, hearing, and a restricted type of touch. It is just about half way to full immersion.

The infrastructure layer for Web 3.0 has been established, and Metaverse games leverage many
blockchain protocols including Ethereum, Solana, Tron, Cardano, Polygon, and BSC. People may now
own digital assets thanks to the introduction of NFTs. Digital land, spaceships, clothing, in-game cash,
skins, and art may now be owned/controlled by players rather than the game creator. This is shocking
and significant news! You have not missed the boat if you are not aware of this by now. In reality, you
are missing the world's largest cruise ship! Play-to-win games are also solidifying their economic model
and will completely change gaming.

Metaverse Stage 2: Stage two is when the general public has access to low-cost haptic body suits and
omnidirectional treadmills or shoes that let your full body move and feel in a virtual environment like it
does in the real world.

These new applications, which address whole-body motions and touch may be able to bring you about
80% of the way to complete immersion. All these applications, however, are still rudimentary
approximations of real-life sensory experiences. (Like smell and taste out of the five human senses are
still absent, and it is not possible to have sexual interactions in the Metaverse.)

The Metaverses will be open networks with little corporate engagement. Instead, DAOs—Decentralized
Autonomous Organizations—managed by the community/players will be in charge of funding, deciding,
and performing Metaverse modifications and upgrades. Many developers will work for these DAOs as
freelancers, and everyone may join. As a result, Metaverse occupations will become more prevalent.

People and assets can travel from one Metaverse to another and be readily swapped anywhere, like
tangible goods.

Metaverse Stage 3: Advanced VR is the third stage. In the context of virtual reality, Neurotech is a
technology that can transfer impulses directly to the brain in order to fully duplicate a virtual world
without the use of a user interface as a middleman. Neuralink, which is now in development, is one
example.

Haptic Neurorehabilitation will be the initial use of neurohaptic VR, but it will eventually be available to
everyone.

Advanced neurohaptic VR will enable us to move our minds anywhere we want by offering experiences
in our brains that are comparable to the real thing, while our physical bodies remain in their current
location.

Stage 3 will enable complete immersion, and it will be difficult to discern between "real life" and the
Metaverse, since the Metaverse will be seamlessly integrated into our regular routines. Individuals can
meet and develop meaningful connections with other people in the Metaverse, including long-term
romances and marriage.
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People can become virtual world citizens, and democratic virtual governments will be available. Most
governments throughout the world will strive to establish a presence in the Metaverse.

The Singularity will be reached, and humans on the Metaverse will no longer be able to identify the
difference between a person and an Al. Some individuals will fall in love with the Al and form
meaningful relationships with it. Given that Al will be developed sufficiently to have feelings, emotions,
and consciousness/sentience, the first Al rights legislation and constitution will be enacted to safeguard
human-like Al technology.

The need for travel will be considerably decreased, and CO2 emissions will be at their lowest level in 200
years. The global crime rate will fall to its lowest level ever.

Metaverse stage 4: The Metaverse and the physical world become indistinguishable. Humans may now
employ sophisticated neurotechnology to completely map their minds and upload them to the
Metaverse. Because the human brain can store up to 2.5 Petabytes of data, it will be vital to deploy
technologies such as IPFS (Inter Planetary File System) and Filecoin. This will help in safely storing big
guantities of data while securing massive amounts of personal data.

The capacity to transfer our minds to the Metaverse will completely abolish the human body's limits.
The Metaverse will be a spiritual realm that frees humanity from boundaries and regulations, as well as
breaking down physical and mental barriers.

There will be no borders or nations. Humans will be able to exist outside of their physical bodies. We will
also be able to travel at the speed of light to distant planets and galaxies by broadcasting our minds
from satellite to satellite across the cosmos (possibly using Starlink satellites?). People will employ Al to
improve their brain power.

Evolution of the Web to Support the Metaverse: Web 3.0

In 1990, Tim Berners-Lee established the World Wide Web by launching the first web server. The
Internet community was then confined to government and military researchers, and college students.

The term "Web 1.0" refers to the first instances of websites. The Domain Name System (DNS) did not
exist, and consumers accessed websites directly through their IP address. Websites were just text,
images, and link displays. The data could not be edited by users, and it was not interactive. Web 1.0 was
distinguished by basic HTML layouts for displaying text and graphics.

The early days of the web saw individuals consuming rather than creating information. Because it was
the dial-up era, and webpages may take minutes to load, pages had to be as compact and lightweight as
possible. Because Web 1.0 existed before cellphones, it could only be accessed through desktop
computers.

Around the turn of the century, the Web 2.0 era began. Interactivity is the defining feature of Web 2.0.
Pages were no longer static but were produced dynamically for the user. As broadband's reach spread,
the pages grew bigger and more intricate. Streaming music and video grew more popular.
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With the introduction of Web 2.0 comes the emergence of user-generated content. It all started with
social media antecedents like GeoCities before Myspace, Facebook, Twitter, and Instagram took off.
Through blogs, tweets, and social media networks, Web 2.0 enabled greater user input and
involvement.

The concept of Web 3.0 is gradually becoming clear. To begin, Web 3.0 intends to be decentralized,
putting content production in the hands of creators rather than platform owners. In many respects, this
is what Tim Berners-Lee had in mind when he invented the web.

Three iterations of the World Wide Web

Web 1.0, commeonly known as the World Wide Web, enables users to connect to websites and view
or download the content. Web 1.0 is considered the genesis of the modern internet, spawned from
university experiments and ARPANET to eventually create the internet.

Web 2.0 includes websites and applications that make use of user-generated content, made possible
through rich web technologies. This era of the web first materialized in the late 1990s and gave rise to
internet giants like Google and Facebook.

.‘#%“ Web 3.0 is still being defined at the enterprise level, as the technologies it's based on continue to
‘L:'J' evolve. Early marketing co-opting the term for consumer technology pushes peer-to-peer, decentralized
<X | > technologies focused on digital ownership, such as cryptocurrency and nonfungible tokens (NFTs).
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What Is Web 3.0? And Why It Is So Crucial

Web 3.0 is a relatively new concept. Web 3.0 is primarily an idea for the future generation of the
Internet. It is the growth of user control and ownership over their works and online material, digital
assets, and online identities. Web3.0 democratizes the Internet and restores power to consumers.

Web 2.0 is what we are now witnessing. Companies produce and provide products and services
centrally. As an example, consider social media. Do you believe you have control over your content? No,
the corporation owns everything on the site and has total control over all the information that is created
by users. They will ban or block you if they so choose.

Online gaming is another example. Users have no control over their in-game identities or "owned"
goods. Users in Web 2.0 cannot manage or monetize the material that they generate. More than 2.5
billion gamers across the world have been duped into believing they control their in-game assets. They
do not have control over it. Businesses in Web 2.0 concentrate on the creation and distribution of their
goods and services.

However, when it comes to web 3.0, decentralized protocols such as blockchain, the technology
underpinning bitcoin transactions, will be used. It strives to address the critical issues of data ownership
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and control in order to eliminate some of the fundamental shortcomings and defects of the current
Internet era. Web 3.0's goal is to bring the Internet into the future. It helps people maintain and assert
ownership of their works, online content, digital assets, and online personalities. As a result, people will
no longer have to rely on large technology businesses to provide services to one another or to
administer the components of the Internet that they use.

Users in Web 3.0 may generate content while owning, managing, and monetizing it by using blockchain
and cryptocurrency. This is what makes non-fungible tokens possible (NFTs).

Users can connect with online services that are managed by peer-to-peer networks, which are
essentially a decentralized network of computers rather than a single entity's server. In such an
environment, users may control their data and conduct permissionless and peer-to-peer transactions,
eliminating the need for middlemen and allowing anybody with an Internet connection and
cryptocurrency wallets like Metamask to participate. Users with different online apps now have full
control over their digital identities and how and when data is transferred, thanks to their private keys.

The world is moving fast to Web3 — the Internet of assets, where you own your stuff:

e From AWS to IPFS

e From LLC to DAO

e From Chrome to Brave

e  From your bank to Metamask

e From centralized systems to decentralized blockchains
e From Facebook to Steemit

e From Eve Online to Star Atlas
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Another difficulty with the contemporary Web 2.0 Internet is data privacy. While centralized entities
have complete control over service access, they do not have complete control over user data. By
consenting to the terms of service, users register to access a service and give up their valuable private
data and content in return for the convenience of the service. However, under Web 3.0, no one
organization has control over access to the service because it is available to everybody. No registration is
required, and users have total authority over their private data. However, users must accept
responsibility for protecting their own data and assets, since they will be the sole custodians.
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We have recently seen some amazing new consumer behaviors develop from Web 3.0 projects, such as
the rise of non-fungible tokens (NFTs), play-to-earn (P2E) games, and Decentralized Autonomous
Organizations (DAOs).

Because Web 3.0 is offered as the standard of a new generation of Internet, we might think of it as a
collection of rules and standards that apply to every Internet user. As a result, rather than being limited
to certain apps, web 3.0 would be usable throughout the whole Internet.

Read-Write Read-Write-
Oown

Medium Static Text Interactive Virtual
content economies

Org. Companies Platforms/co  Networks and
mpanies DAOs

Infrastructure On-prem Cloud Blockchain
servers and IPFS

Control Centralized Centralized Decentralized

Image Source

Are the Metaverse and Web 3.0 the Same Thing?

Some individuals consider Metaverse to be Web3.0, whereas others do not! It was not novel during the
computer or Internet revolutions. So, once again, embrace the new technological reformation. However,
the majority's expectation of a crystal-clear idea of the newly developed system is akin to capturing
lightning in a bottle!

Given that both web3 and the Metaverse are being built with blockchain technology, distinguishing
them may be challenging. The primary distinction between the two technologies is that individuals use
Web3 to reach the Metaverse in the same way that a vehicle uses a road.

Differences between Web3.0 and Metaverse

Objective: Web3, a significant upgrade of Web2, is the next-generation technology that seeks a
democratic and decentralized online ecosystem. An individual user, rather than a tech behemoth, could
be a shareholder or owner. In web3, the user does not require permission or to adhere to predefined
rules. The Metaverse technology intends to provide users with a virtual reality or 3D environment.

Application: Keep in mind that Web 3.0 is the process engine that leverages blockchain innovations. The
Metaverse is a new dimension that combines approaches to health, gaming, cinema, music,
entertainment, social platforms, education, and virtual training that employ Web 3.0 technology to
achieve their objectives.
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Fundamental difference: Several important technologies that assist operate the whole ecosystem may
be found in the Metaverse. To construct the Metaverse, connectivity, interfaces, decentralization, a
creative economy, and advanced technology are all required.

The goal of Web 3.0 is to establish a decentralized web that is solely based on the blockchain. Users can
use blockchain to connect to online services that are regulated by a decentralized peer-to-peer network
globe.

Portraits of Metaverse and Web3: The portraits of web 3.0 and Metaverse are the crucial point of
comparison. The Metaverse is a three-dimensional universe in which you may interact with three-
dimensional companions, items, and locations. For example, you might play games with your friends
from the creator's ground. Web3 users may cultivate, own, sell, and buy their content. Users can also
charge for their work.

Perception of different ways: While Web 3.0 focuses on who will reign (tech behemoths or individuals)
and control the Internet in the future, the Metaverse focuses on how users will interact with it. A sizable
proportion of the population increasingly uses computers, cellphones, and tablets to surf websites and
access apps. Proponents of the Metaverse predict that humans will access the Internet tomorrow using
Virtual Reality (VR) technology, moving between virtual realms as digital avatars.

Data is owned, open, well-distributed, and jointly owned by peer-to-peer networks by using the
blockchain system for both of them one after the other. However, it is different in the situation where
one may find to conduct business using VR, and another allows contributors to own their data.

Basic Technology: Let us put together a list of the fundamental technologies behind the web3 process:
blockchain, decentralized autonomous organizations, and cryptocurrencies. The crypto body was
established as the world's first decentralized move toward web3. The Metaverse is based on augmented
reality, human interface, edge computing, creator economy, NFTs, Multitasking Ul, 5G, and Wi-Fi 6G (at
the budding stage).

Ownership battle: Web3's purpose is to keep the Internet out of the hands of tech titans and make it
public property. One of the most successful examples is the crypto world's bitcoin market.

On the one side, tech behemoths are already reforming or attempting to purchase Metaverse
enterprises in order to govern this environment. Experts think that corporate control of the meta world
will be challenging.
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Metaverse v/s Web 3.0

Metaverse Web 3.0
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How will the Metaverse and Web 3.0 fit together?

Most clearly, cryptocurrencies might serve as the basis of Metaverse economic and monetary systems. If
the Metaverse is a digital analogue of the real world, then people will want to shop, make money, and
develop enterprises there.

Cryptocurrencies provide a ready-made platform for this; they do not require banks, clearinghouses,
brokerages, or exchanges (in the conventional sense) to allow users to deal with and invest in currency
tokens that they own. A wallet saved on your computer (or on the cloud) would be all you would need
to outfit your avatar within order for it to thrive in these brave new realms.

But, in the Metaverse, what would you want to purchase, and why would anyone want to buy digital
objects that are not even "real"? There is a market for in-game content in video games, believed to be
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worth $54 billion in 2020. The majority of them are cosmetic things that players wear to adorn their
avatars or in-game homes, or just to have for bragging rights.

This is where NFTs, or non-fungible tokens, come into the picture. NFTs, another fundamental
component of the web3 vision, enable unique goods to exist in digital environments. It cannot be
replicated endlessly since it is represented by a token on an encrypted blockchain, unlike much of the
digital data that makes up the Internet, social media, and virtual worlds.

This is why firms like Nike are already developing NFT-backed shoes and clothes that can only be
purchased online. After all, people will pay hundreds of dollars for limited edition sneakers in the real
world, so why should they act differently in the virtual world?

Finally, and most excitingly from the perspective of a techie, web3 allows the underlying foundations on
which digital worlds are created to be developed on decentralized platforms. Decentraland, for
example, is an entire world that is built on the Ethereum blockchain. This means that users may use the
Ether virtual currency to buy chunks of land that are theirs rather than the property of a company that
owns the computers on which they are hosted. This does not mean they can benefit when the value of
the land grows (like with real estate), but it also means they may make regulations about what can and
cannot happen there. Smart contracts, which are rules that are written into the blockchain and
supposed to run autonomously, may be used to govern decentralized virtual worlds, and users can vote
and exercise democratic rights to influence how the universe operates. Do you mind the fact that
physics stops you from leaping over continents? Maybe you think the terms and conditions do not do
enough to safeguard users from cyberbullying or hate speech. Launch a campaign and ask others to vote
for the improvements you want. It is a far cry from digital dictatorships, in which companies create the
rules and we must either accept them or quit.

So, there you have it - a brief understanding of why web3 and Metaverse are fundamentally separate
ideas but yet, in many ways, closely connected. More significantly, they each can assist the other
become more than they are, which is why the possibilities for interaction are so exciting.

Examples of Metaverse Platforms

To grasp the concept of the Metaverse, consider the following platforms that are bringing this vision to
life:

Decentraland: Decentraland is a virtual social environment that is built on blockchain technology. It is
used to create, trade, earn money, and navigate virtual environments. It is a digital ledger that records
bitcoin transactions over a network of computers and acts as the foundation for the Decentraland
world. It offers amazing options for both studying and having fun with virtual experiences. Decentraland
may be used to hold meetings and exchange virtual items in markets, among other things. Interacting
with other members is as straightforward as it is in real life.

The Sandbox: It is a three-dimensional virtual environment that is housed on the Ethereum blockchain
where individuals can connect, develop things, and earn money. Sandbox supports a wide range of
devices, including Windows phones and smartphones. People may earn money by participating in
innovative virtual experiences. However, it is not cheap to use. Sandbox has created the SAND currency,
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which is based on Ethereum, to make this feasible. SAND tokens can be used to pay for gas on the
Ethereum network.

Bloktopia: Bloktopia provides customers with an immersive experience by using virtual reality. It is a 21-
story virtual skyscraper symbolizing the current 21 million Bitcoins in circulation. It offers various
revenue-generating opportunities with innovative virtual experiences. People may create their own
avatars, take part in various events, learn about cryptocurrency, and buy virtual "real estate" in the
tower. You may also use this real estate to create artwork, games, sequences, and other things by using
the platform's builder tool.

Meta Horizon Worlds: On Horizon Worlds, users may socialize, have business meetings, explore the
virtual world, participate in virtual activities, and play games. Horizon Worlds is one of Meta's VR social
applications. Blockchain technology is not used in the Horizon world. It includes practical VR building
components including code blocks, audio, and animation effects to help content makers, and navigable
VR environments. Horizons was launched in August 2020 as a prototype platform for virtual explorers
with an invite-only policy by Facebook (now Meta Platforms Inc.).

Metahero: The Metahero project provides usable technology that allows users to scan real-world things
and transport them to the Metaverse rather than a virtual domain. Its primary goal is to digitize physical
artifacts using ultra-HD photogrammetric scanning technology. Users may use Metahero as a conduit to
explore the NFT, social media, fashion, and other facets of the Metaverse using their 3D avatars.
Metahero produces high-resolution avatars out of real-world objects, including humans.

Advantages and Practical Uses of the Metaverse

Although a fully realized Metaverse may be a decade or more away, numerous positives and developing
applications that are provided by technology have already been recognized.

Improbable and even impossible experiences: Only a few handfuls have the courage to conquer the
Himalayas or have the athletic ability to surf the world's greatest waves. The Metaverse is projected to
provide lifelike experiences like this to the public in their own environs. One of the benefits of the
immersive experience is that it allows you to have experiences that you may not have otherwise.

More equal access to virtual experiences: The Metaverse might be an equalizer, allowing people to
access current experiences that were previously unavailable to them due to factors such as cost,
location, or impairments. A lot of things are doable now, such as a ride over the Grand Canyon. You can
live the life that you wish to live in the Metaverse.

Heightened social connections and lifelike interactions: Users may anticipate not just fresh experiences
in the Metaverse, but also the ability to share those experiences in real time with friends, family, or
anyone else they want, as if they were in the real world. According to Metaverse researchers, the
Metaverse would provide "a deeper social experience" than today's Internet and even current gaming
platforms. Furthermore, many claim that the Metaverse would mirror parts of real-world social
interactions in ways that the existing 2D Internet cannot. Today's video conferencing with boxes of
talking heads will seem and, more crucially, feel like everyone is in the same place. Avatars would
congregate as a group or in smaller groups, exactly as humans do in face-to-face social circumstances.
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More accurate representations of physical objects in the virtual world: The Metaverse will let
individuals observe and interact with items as if they were real. In a immersive spatial web, a vehicle
shopper, for example, may go to an auto showroom, view automobile models, and test drive them as if
they were in the real world.

Better collaboration and co-creation: Individuals will be able to cooperate as if they were all in the
same room since the Metaverse promises to emulate real-world social interactions and properly portray
physical items in three dimensions. Indeed, using virtual reality headsets, doctors in Brazil successfully
divided conjoined twins with real-time assistance from surgeons in their home nations. Furthermore,
individuals will be able to collaborate and co-create in new ways in the Metaverse.

More effective, efficient testing and training: The Metaverse will offer a whole new level of testing and
training with remarkable efficiency, in addition to supporting remote work and cooperation across
geographic and physical barriers. Teams will be able to test ideas, train, and practice in the Metaverse
using computer code rather than physical resources. The surgeons who divided conjoined twins used
virtual reality to practice the surgery first. Many organizations see this type of application as an entry
point into the Metaverse, based on a survey, in which respondents ranked onboarding and training
highest among business use cases, followed by interacting with work colleagues.

New business opportunities: The infinite potential of the Metaverse extends beyond technological
corporations and game platforms. Businesses are starting to leverage Metaverse-like experiences to
connect, engage, and interact with customers in novel ways. For example, investment firms have
already designed an immersive experience in Decentraland to educate and engage consumers in the
digital realm, while luxury fashion firms are already selling virtual copies of their products in digital
department stores.

Areas of Improvement for the Metaverse
Businesses and people must be mindful of potential potholes along the journey to the Metaverse.

Health concerns: Simulator sickness is a type of motion sickness that consumers may get when
participating in immersive activities. Rivet observed that technological advancements alleviate the
latency concerns that create motion sickness, but she admitted that certain people may struggle with
engaged experiences in virtual settings. Individuals with auditory or visual impairments may also
struggle in the Metaverse.

Virtual reality "hangovers" are a common occurrence, and people might also experience post-VR
sadness. When we leave a immersive environment and return to reality, we might get unhappy and sad -
and the greater our immersive experiences become, the more individuals will suffer from this.

Addictions to the Internet or gaming are presently a serious problem for both children and adults, and
getting addicted to spending all our time in the Metaverse may become an even greater problem in the
future.

Higher equipment costs and Access inequality: To enter the Metaverse, both individuals and
corporations will have to pay a fee. Individuals will have to purchase the necessary technology to
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participate, such as VR headsets. Companies are looking at higher expenses as they decide what to do
with the Metaverse, when to start investing, and what capabilities they will need to buy to achieve their
goals.

We need the newest smartphone and handset technology to use augmented reality, and VR experiences
necessitate high-tech, pricey headgear as well as robust and dependable connectivity. How can we
ensure that everyone on the planet, not just those with the greatest money and living in industrialized
nations, gets equitable access to the Metaverse? As these immersive experiences grow more essential,
we will need to devise strategies to extend access to the Metaverse.

Potential for bullying, harassment, and assaults: In existing Metaverse-like situations, bad conduct in
the real world, on the Internet, and on social media has occurred. Some women, for example, reported
being grabbed by their avatars. Organizations must consider the possibility of such problems and the
precautions and regulations that must be put in place to handle them. For example, Meta, Facebook's
parent business and producer of the virtual world online game Horizon Worlds, introduced a default
bubble that is called Personal Boundary to its avatars "to give individuals greater control over their VR
experience."

Furthermore, as parents, it is already difficult to keep track of what our children are doing online, and
this issue will be exacerbated by the Metaverse. Understanding what our children are doing in the
Metaverse will be even more difficult since we cannot see the world they are looking at using their VR
headset and there is no method in place for monitoring their displays using tablets or phones.

Privacy concerns and security issues: The Metaverse is the Internet's next generation, and we employ
technologies such as augmented and virtual reality to immerse ourselves in it. With all this digitization
comes new privacy concerns. There are still questions concerning how corporations will address privacy
in the Metaverse. Will businesses, for example, force avatars to divulge their true identity in all instances
or only in some? Will they keep and exploit the massive amounts of data they acquire on individual
Metaverse users, or will government officials or users themselves strive to limit data usage? And how
can companies safeguard the Metaverse when new gadgets, such as VR headsets, generate more
potential points of compromise?

When we visit online, we already have privacy issues. The technology that tracks our online behavior will
also exist in the Metaverse, and the tracking will most likely become even more invasive and intense.

For example, VR headsets will feature eye-tracking technology, allowing marketers and advertising to
monitor where we are looking in our immersive experience and for how long. This is a marketer's
dream, but it is a huge worry for anyone that is worried about their privacy. Businesses will be able to
track our physical reactions when we connect to wearable and haptic gadgets that assess our emotions
and bodily reactions. Companies might collect massive amounts of data and use it for marketing or
other purposes.

Metaverse Laws and Regulations: Can a virtual act be considered a crime? The Metaverse poses
regulatory issues and new grey areas in many laws. For example, if you are in virtual reality and wearing
a haptic suit, and someone in the virtual world touches you without your consent, how is this different
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from a real-world assault? As technology progresses and difficult legal concerns emerge, we will be
forced to confront these regulatory challenges.

Desensitization: Many individuals will be playing violent games in virtual reality, where they can touch
and feel what they are doing. These immersive encounters seem genuine, and people may become
desensitized to their own behaviors as a result. If you discharge a pistol at someone or strangle them in
a game, there is a genuine risk that individuals may become more prone to mimic such conduct in the
real world.

Identity Hacking: We will use avatars in the virtual world, and it will be easy for someone to hack our
avatars and take our online identities. If this occurs, the hacker may pose as you and cause havoc in both
your virtual and real lives. To prevent VR-related crimes, we must focus on security in the Metaverse
and create mechanisms to validate identities and eliminate deepfakes.

Clearly, the Metaverse has a lot of potential difficulties and challenges that we must think about (and
maybe govern) as this technology progresses.

. Metaverse positives o

| Pros and negatives
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Equal access to lifelike, otherwise unattainable = Limited access for some users who struggle
experiences for the masses with fully immersed experiences
Interactions using more accurate virtual = Increased costs for individuals buying the
representations of physical objects technologies needed to participate
Shared virtual experiences in real time with = More business investments necessary
family and friends as if in the same room to attain metaverse objectives
Work collaboration and co-creation with = Likelihood of bad behavior and
colleagues as if in the same office privacy violations
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Why Should Business Leaders Care About the Metaverse?

If you want to reach a 15-30-year-old demographic, they are probably not on the Internet or social
media anymore; they are almost certainly on the Metaverse.

Nikeland, an area in Roblox where you can hang out, play, and adorn your avatar in virtual Nike items,
debuted last year. Nikeland has been visited by roughly seven million individuals as of early this year. In

2020, 12.3 million people attended a single virtual concert given by artist Travis Scott in Fortnite. When
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you view the film of that concert (which is accessible online), you quickly discover that the dancing
figures were all genuine individuals connecting from all over the world.

There are some things that you can accomplish in virtual and augmented reality that you just cannot
perform in real life over long distances. You can simulate being together in ways that Zoom cannot. You
can explain anything by pointing to it, using hand gestures (on certain platforms), drawing on a piece of
paper, or going somewhere together. Consider the enormous possibilities, such as a surgeon
cooperation or the creation of a clay model for a new automotive design. These and other collaborative
tasks are simple in the correct Metaverse setting, which removes the barrier of distance.

A virtual or hybrid meeting seems as close to being in the same room as an organization can get. Of
course, it is not the same as being there in person, but it is a close second. Many organizations’ teams
are set up for collaborative sessions in this manner. When they need a break from work, they have 15-
minute one-on-one meetings to play virtual ping pong with colleagues from across the world. It is the
virtual equivalent of a coffee break at work; it fosters genuine connections and social relationships.

We may expect certain industries to make greater use of the Metaverse than others. Gaming, social
networking, digital marketing, eCommerce, education, fitness and sports, NFTs, digital art, virtual
fashion, and entertainment (TV series, movies, and so forth) are examples.

So, what precisely does the Metaverse provide to various enterprises, and why should we all be
interested in it right now? Let us find out.

Business Benefits of the Metaverse

The Metaverse's influence on business will be transparency and user/customer orientation using Web
3.0. As a result, the way firms use their customers' data will alter. Because blockchain is at the heart of
the Metaverse, any online apps that want to participate will need a blockchain update.

The following are some of the advantages of the Metaverse for businesses:

No third party required: Third-party service providers are eliminated by blockchain, smart contracts,
and decentralized apps. For example, bitcoin eliminates the need for banks, and all financial transactions
are conducted only between the two parties. This will assist firms in cutting expenses and become more
competitive.

Improved regulation compliance: Blockchain is an immutable record of transactions that is visible to
everyone on the chain. As a result, it is straightforward for firms to achieve their governance
requirements while remaining open.

Greater accountability: Owing to blockchain technology, every transaction can be monitored, making
businesses accountable for their activities. This makes it easy for individuals to purchase items from
companies with a good reputation.

Improved security: Web 3.0 makes it far more difficult for hackers to gain access to critical information.
Blockchain has no single point of failure due to its decentralized and distributed structure, making it
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more difficult to corrupt. Businesses will be able to worry less about data theft and breaches since
blockchain data cannot be updated or modified.

Improved customer relations: When implementing Web 3.0, every transaction is recorded in a
decentralized ledger that is visible to all parties involved, making businesses directly accountable to their
consumers. Businesses may leverage this transparency to foster trust and long-term consumer
connections. Customers know that the information is legitimate and has not been changed since
blockchain data is immutable.

Supply chain management: Because of the openness of blockchain, businesses can monitor and trace
their supply chains. Businesses that eliminate silos may rapidly detect any difficulties in production and
delivery services, increasing time management and lowering costs. Businesses can also exchange critical
information with their suppliers, such as manufacturing schedules and contract deadlines, to improve
delivery.

How Businesses Should Prepare for the Metaverse

According to employment specialists interviewed by technology journalist Lawton, creating effective
Metaverse work settings will involve far more than grafting current office spaces and regulations onto
virtual places. Indeed, preliminary research indicates that just converting current workplaces into 3D
virtual counterparts might lower productivity and even create nausea and motion sickness.

Metaverse technology, according to the experts, has the potential to promote teleworker camaraderie,
improve cooperation, speed up training, minimize the need for office space, and make work a happier
place in general. Experts predict, the Metaverse will also remove employment, prompting corporations
to reskill personnel.

Enhancing teamwork and collaboration: Instead of using whiteboards, sticky notes, and huge screen
monitors, teams may, for example, "transport themselves to the Louvre Museum for inspiration," Diana
suggested. A digital twin reproduction of a building might potentially allow architects to interact with
customers on layouts in real time, identifying difficulties and possibilities before constructing out the
space.

Enabling faster learning: Interactive gaming and simulations, for example, might speed up learning and
enhance outcomes by allowing staff to learn how to handle equipment in "real life" or rehearse a sales
pitch for a high-value customer.

Assessing operations: Executives and managers may find it simpler to visit a factory, distribution center,
or building site on the other side of the world, shaking hands with employees and conducting
inspections as if they were there.

Customer or consumer facing: If your target market is 15-30-year-olds, you must be present. You must
provide an experience that engages your audience while being consistent with your brand. You may
create a store that sells virtual items or links to your eCommerce business, or you could host an event or
another sort of interaction.
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Employee facing: Metaverse encounters are ideal for hybrid gatherings, multi-location training
programs, and institutional events. When you have a distributed team, you may use this technology to
bring people together, establishing community, connection, and engagement.

Internal operations: Metaverse technology can be used to investigate industrial or operational scenarios
that would be too expensive to create in the real world. Automobile manufacturers are already
incorporating 'digital twins,' conducting their first dummy crash test in a Metaverse world and
collaborating on model improvements using augmented reality.

Enterprise Metaverse Applications - Gradual but Persistent

One of the issues of the Metaverse, beyond the worlds of virtual reality and digital 3D places, is the lack
of a universally agreed-upon description of the Metaverse and how it may help organizations, according
to experts. "Like any other new technology, | think the genuine early adopters are finding out that
misunderstanding themselves and being imaginative about it," they said.

This is especially true for businesses that are still figuring out how the Metaverse applies to them
beyond the hope (and hype) of how the technology improves workplace cooperation. Aside from
cooperation, the Metaverse can be used by businesses to train personnel and create virtual workplaces
by using digital twins or digital avatars.

The Metaverse is defined as "the aggregate of all virtual worlds" created by sophisticated computers.
Only a few months ago, the term "Metaverse" was familiar to science fiction fans. The entire globe is
now discussing it. While we may not fully comprehend what the Metaverse is, we have become
fascinated by this futuristic technology and the benefits it may provide for individuals and corporations.
Let us talk about what the Metaverse is, what business potential it offers, and why you should be aware
of it as an entrepreneur.

Training in the workforce: With this notion in mind, one important enterprise use is the use of the
Metaverse for training in various professions and areas.

A surgeon, for example, who has recently completed medical school or residency may enter the
Metaverse and perform surgery on an avatar before operating on a person. Using touch-sensitive
equipment like haptic gloves, the surgeon can simulate what it would be like to cut someone open in the
real world. Hospitals can use the Metaverse as a training field in this fashion.

Some hospitals are already using virtual reality to train for routine medical procedures like detaching
thin lead wires that connect pacemakers and mini-defibrillators. Medivis, an AR surgical system that
allows surgeons to swiftly sync with a hospital's digital imaging system, is one FDA-approved device.

Researchers that have access to high-quality images of molecules and can interact with them like a
table, turning them around and analyzing them as if the molecules were in front of them could benefit
from Metaverse training.

These trainings are possible with augmented reality or virtual reality (VR) and a headset or special
glasses. A two-dimensional screen may be sufficient for researchers attempting to modify a high-
resolution or three-dimensional image of a virus.
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Digital twin avatars: Metaverse technology might also be used by businesses to create digital twins or
avatars of humans. These twins will not only live on computer screens as they do now but will also be Al-
powered holograms or holographic creatures assigned diverse responsibilities in the near future.

These avatars will be useful for businesses that rely on personas or key figures that interact with the
public regularly. A CEO, for example, who must interact with different stakeholder groups could use an
Al-powered hologram or holographic projection of themself to attend critical stakeholder meetings and
activities. These examples flow into science fiction, which should come as no surprise. That is where the
concept is born, and science fiction appears to be the motivation driving these real-world
advancements.

While descriptions of the Metaverse may appear to be out of this world, holograms or holographic
projections are not novel. For decades, the entertainment business has used holograms of deceased
celebrities such as Tupac Shakur, Michael Jackson, and Elvis Presley to perform at "live" concerts.

The Al-enabled holograms of the Metaverse are tangible human representations of chatbots. They are
designed to interact with the environment around them in the same way as chatbots do. However,
issues with chatbots being racist, anti-Semitic, or unethical demonstrate that Al technology such as
these require specific treatment and sufficient training data to function properly. Real-world chatbots
have now generated serious public problems for a few major firms. How much more complicated would
that be if the chatbot was linked to a virtual body?

Duplicating physical spaces: In addition to deploying digital avatars, businesses can duplicate physical
venues in the Metaverse to gain access to information that is difficult to obtain in the real world.

By re-creating a physical environment in a Metaverse-style experience, you have access to more
information about how things are going in a factory, for example.

One of the Digital Twin Consortium industry group's recent projects involved capturing a LIDAR (light
detection and ranging) reading of an entire plant and creating a digital twin of the factory. According to
experts, creating this digital doppelganger allows users to influence a physical area remotely. This way
we can now stroll across the entire world that we created virtually.

The capacity to manipulate virtual objects prevents firms from physically disturbing their entire
industrial operation. Duplicating physical environments in the Metaverse can also immerse customers in
the tactile experience of using things.

Meetkai, a conversational Al, and virtual reality firm that debuted a beta Metaverse of New York City's
famed Times Square, is one vendor that has already delivered its version of the Metaverse.

Meetkai is investigating how customers might use the Metaverse to digitally reflect ordinary activities.

Retailers, for example, may profit from mimicking the experience of buying within a physical store.
Retailers are already using the Metaverse. For example, "fast fashion" retailer Forever21 collaborated
with gaming platform Roblox to allow gamers to purchase for their avatars inside Shop City.

Bankers can also deploy virtual tellers to allow customers to bank in the Metaverse. This option would
be handy for customers who cannot use chatbots or mobile apps to do their banking and require the
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assistance of a teller. It makes a lot of sense in the Metaverse for any organization that has a real,
worldwide presence and wants to duplicate it.

Metaverse for work: Collaboration, in addition to digital twins, is a practical and rising enterprise
application of the Metaverse.

The Metaverse is used by businesses to give an element of realism and collaborative capability to distant
workforces. Setting up a 3D space, strolling about the room, meeting different individuals, and digital
whiteboarding are all part of this.

While some Metaverse observers dismiss the idea of using avatars to replace photos of corporate
meeting participants on a Zoom video screen, some firms want to improve the remote work experience.
The Metaverse appears to be a suitable platform for this.

The type of collaboration we undertake now is abstract. It is a flat 2D screen experience with video and
text, but it lacks that three-dimensionality. Still, virtual cooperation is an area of the Metaverse that
some businesses are cautious of.

They see a lot of benefits in employing Metaverse technology to help their staff communicate and
interact more effectively. But the question is whether the employee will enjoy it. Will they adopt that
mentality in order to meet that way?

Organizations are also hesitant about gauging success with Metaverse technologies because it is difficult
to predict whether employing the technologies will save money.

3D spaces: Hour One's 3D news studio simulation is one Metaverse technology that is now being
employed by businesses. The Al vendor has produced a news studio template in which customers can
select an avatar newsreader to anchor the broadcast.

Media industries have automated the production of practically all the pieces of a news program, and
what is left behind is the original creative contribution from the host or producer of the segment.

When a user is on the site, they can input what they want their avatar to say and choose from various
camera angles. Companies also employ the technology to provide breaking news throughout the 24-
hour news cycle.

We have discovered that the technology would enable us to offer breaking news in a way that was cost
effective, fascinating, and on brand, and aligned with the narrative for what is represented. Increasing
the amount of media available for consumption in the Metaverse is part of the strategy.

Many vendors already developing virtual workspaces for 3D work. The part of the Metaverse that
enterprises should expect to see in the coming years is one that allows consumers or employees to
move from one virtual world to another. We are going to see a lot of these technologies grow and this
interoperability mature over the next three to five years.

ThinkReality is an augmented reality platform for corporations that was developed by the China-based
company, Lenovo. Lenovo's platform, in combination with its A3 smart glasses, competes with
Microsoft's HoloLens.
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The 3D glasses enable businesses to collaborate in an immersive world — a virtual environment that
combines 3D graphics and sound to create an augmented experience that allows users to alter and
interact with their surroundings. ThinkReality is aimed at applications such as staff training, remote
worker assistance, and guided workflow.

Challenges for enterprises: Even with a plethora of present and future Metaverse uses, one barrier for
organizations is the cost of Metaverse technologies. It is expensive to develop technologies that require
specialized equipment, such as VR glasses. Another problem is acquiring the appropriate Metaverse
technologies. There is the risk appetite saying that we might want to wait a little bit till the market clears
out a little bit because we do not want to do large investments in the Metaverse that might not be
around in a few years.

Opportunities in a Metaverse
(Now and in the Future)
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Evolution of Datacenters with the Metaverse

There will be an increase in the number of people living, working, and playing in the Metaverse. This
implies that we will require more data centers in the future, as has been the case for many years. As
digitization and technology progressed, we saw hybrid work increase demand for data center space. In
2019, the number of employees working from home increased dramatically, as did the capacity
required. And it was a record year for absorption, which we define as the demand for megawatts and
the required power. 2020 was also a record year, and 2021 will be another record year. Once again, it
feeds on itself. So data centers are experiencing robust growth across the board.
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We are going to keep building at a breakneck pace. | do not see it changing soon because | do not think
our appetite for data is going away. So there has to be new technology or new solutions that are
brought into play that are more sustainable. You can see it happening in the EU where they are coming
up with green standards, and you will see that type of legislation around data centers eventually. Visit
the United States. It is something that we need to prepare for. It is something fresh, examining new
technologies, and energy sources that allow this industry to flourish without having a negative influence
on carbon emissions and net zero carbon.

We bring the data center into the Metaverse by constructing data-driven digital models of live data
centers. This means that augmented and virtual reality technologies, such as digital twin modeling, will
improve our capacity to install, administer, construct, and maintain next-generation digital
infrastructure facilities.

The nice part is that vendors are already facilitating this move. This means that in today's environment,
data center leaders already have the tools to build digital twin data centers and some of the most
advanced infrastructure management systems. There will be some adjustments inside the data center as
well.

Density: After a lengthy discussion regarding data center demands and what we are tasked with
providing today, the debate rapidly turned from square footage alone to electricity, cooling, and total
data center density. According to the most recent AFCOM State of the Data Center report, the average
rack density is at 7 kW per rack. To be honest, that figure will need to rise. Leading hyperscale data
centers are already at higher densities. Emerging solutions enable data center leaders to build more
densely to handle more capacity. This will be an important consideration as more firms employ data
center solutions to hold more digital information.

How can you get denser? Here are some pointers. Use innovative software tools to identify areas where
you can improve processes. Examine existing architecture to see where legacy designs are still
supported. Collaborate with partners who have previously attained higher degrees of density. Do not
put off starting this!

Resiliency: We are more linked than ever before, which implies that our systems must be available
always. There are two kinds of resiliency variables to think about. To begin, developing infrastructure
resilience is critical to maintaining operations. Workload resilience comes next. This includes ensuring
that essential workloads are properly load-balanced and spread between edge and data center
locations. Working with new predictive and prescriptive tools allows you to identify concerns before
they become major difficulties.

Sustainability: The Metaverse must be self-sustaining. | am curious to watch how new and emerging
solutions are influencing how we design data centers.

Connectivity: Look. We are already discussing 6G solutions to meet future connection demands.
Controlling latency and guaranteeing constant connectivity will be the Metaverse's lifeblood. The
Metaverse will not function without a solid networking architecture. New developments include link
aggregation, SD-WAN, 5G, and edge solutions. Global Internet speeds are rising, and new technologies
are assisting in connecting isolated locations faster. Starlink is an excellent example of this. These
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technologies, with speeds of just under half a gigabit per second, bridge the connectivity gap that rural
families and companies face.

Management: Look. We are already discussing 6G solutions to meet future connection demands.
Controlling latency and guaranteeing constant connectivity will be the Metaverse's lifeblood. The
Metaverse will not function without a solid networking architecture. New developments include link
aggregation, SD-WAN, 5G, and edge solutions. Global Internet speeds are rising, and new technologies
are assisting in connecting isolated locations faster. Starlink is an excellent example of this. These
technologies, with speeds of just under half a gigabit per second, bridge the connectivity gap that rural
families and companies face.

The data center industry is undergoing a significant shift. Continuous technological improvements are
causing a change away from traditional; investment in the Metaverse space, cloud, and 5G will create
increasing demand for data centers in the next years.

Metaverse-powered data centers are distinguished by their capacity to adapt quickly to changes in
workloads and users, whereas cloud and 5G data centers rely on virtualization technologies to enhance
resource utilization and minimize costs. The growing acceptance of Web 3.0 and the maturation of many
technologies such as VR, AR, Blockchain, Cybernetics, Al, 5G, and so on, are creating a hard demand for
network, compute, and storage requirements that can scale and maintain. Metaverse ecosystems are
complex, and we are still a long way from having this kind of capability near to where experiences will
emerge.

Metaverse will necessitate a large structure, and co-location leasing could be a significant driver in the
future. Metaverse-friendly applications will have the same requirements as today's modern platforms,
such as changing latencies, hyper storage, scalability, dense computing capabilities, and so forth.
Another layer of Data Centers that will play a significant part in the emergence of technological
disruptions such as Metaverse is cooling. As environments become one with the digital world, they
become more immersive, lifelike, and computationally powerful. As a result, greater heat would be
generated within the Data Center infrastructures. The constraints and potential of Metaverse are
limitless, but we can forecast that they will require long-term, future-proof liquid cooling technology to
power this new phase of innovation.

There are additional limits when it comes to creating data centers. What you are starting to see are
challenges with data center deployment and construction resources available to complete projects.
Contractors are refusing to work on this. There is a year before we will be able to source any additional
projects. It is one thing to construct. Then, on the back end, you have to work. With so many people
fighting for resources, it is really challenging, and you are starting to see how it is affecting enterprise
data centers, as resources are being taken out of enterprise data centers owing to higher wages. It
becomes even more difficult in hyperscale or co-location marketplaces. Those are hyperscale. Data
centers that are classified as Google, Amazon, or Facebook are driving the co-location industry. These
major corporations that drive the Internet and a lot of the social media business right now are driving
the co-location market. If you are looking for an enterprise data center, think of a traditional firm or a
financial institution that still operates a data center. You will notice that they are starting to have those
resources selected and moved into co-location markets. And | believe you will see short lifespans across
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companies as individuals swap off. More money with another company, because | believe that there will
eventually be a bidding war for talented individuals.

Companies in the data center industry will need to 'Build Smart,' 'Think Smart,' and 'Sustain Smart' if
they are to beat the disruption cycle. The objective for these companies will be to use Nano Data
Centers to pack more data bundles in a Data Center, to implement Green-ways of powering Data
Centers, and to invest in more inventive cooling for the projects.

It is incredible to see how far our digital infrastructure has progressed. However, the rate of evolution in
our digital environment is even more apparent when we consider some of the things we are required to
support. The COVID pandemic reinforced our belief about the critical importance of data centers and
reliable connectivity. The next generation of data centers will be charged with enabling more connected
consumers to access rich information. This means that the way we develop and design data centers will
have to change as well. It is exciting to see what the future has in store. More colleges and universities
are offering degrees and certificates in data center engineering, digital infrastructure, and data center
architecture.

What Is the Future of the Metaverse?

It is important to remember that the Metaverse is still a set of possibilities, not a reality. There are
numerous unknowns. It is unclear how the Metaverse will appear — who will control it, what it includes,
and how much of an impact it will have on our lives. On one end of the scale, some believe that the
Metaverse would improve our lives by allowing us to have experiences we would not be able to have in
the real world. Skeptics see the Metaverse as merely an extension of today's digital experiences, rather
than a transformative experience, and as potentially worse: an amplifier of present social media evils
such as disinformation campaigns, addictive behavior, and violent tendencies.

Pew Research Center polled 624 technological innovators, business leaders, and activists about the
influence of the Metaverse by 2040 in a 2022 survey conducted in collaboration with Elon University's
Imagining the Internet Center. The response was divided. According to the survey, 54% of these experts
believe that the Metaverse will be a fully immersive, functional component of daily life for at least a
half-billion people worldwide, while 46% believe it will not.

Similarly, according to a recent Accenture survey of 4,600 business and technology leaders, 71% believe
that the Metaverse will have a beneficial impact on their firm, but only 42% feel it will be a
breakthrough or revolutionary development.

The Metaverse is "a slow story that will grow over years," with numerous factors determining how
rapidly it will mature, including the rate of consumer adoption, industry investment, and government
laws. It is a path that we will have to traverse. The Metaverse's potential benefits and drawbacks will
differ depending on how the technology is used. The Metaverse is an immature environment; it is still
evolving. Companies should experiment while remaining "risk aware."
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Conclusion

Although the term “Metaverse” has gained significant levels of popularity in recent times, the idea has
been alive and in development for decades now already. | believe that the hype around the Metaverse
has elevated now because the degree of technological advancements we have made over time has, at
last, brought us near to implementing a full-fledged Metaverse.

Not only are we more capable than ever technologically, but the rise of the Metaverse is ripe
considering the various technological drawbacks that we face. The Metaverse is capable of solving a
multitude of such problems. Moreover, the Metaverse will be composed of such proficient technology
that it will completely revolutionize the current state of technology (even things that work perfectly fine
today).

It is clear that the Metaverse will play a significant role in technology. However, we must also keep in
mind that it will also play a tremendous role in other aspects of our lives such as the economy, societies,
jobs, cultures, and the concept of countries. With the coming of the Metaverse, the amount of flexibility
and change offered to our lives is limited by nothing but our imagination. The possibilities will be
endless, and humanity will do what it does best; to explore every element of this newfound concept
until this too is exhausted. This is likely to take a long time in the case of the Metaverse.

After decades of dreaming, imagining, and suggesting what a Metaverse could be like, it is finally within
the reach of this generation. The transition to the Metaverse could take up to ten years, but the way
things are developing, it is safe to say that future is closer than we think.

The Metaverse awaits our arrival!

Image Source
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