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Since the beginning of the Internet, we have had many irreplaceable digital
assets, such as digital collectibles, digital art, event tickets, domain names, and
even ownership records of physical assets. These irreplaceable digital assets can
be referred to as «NFT».

The main value of an NFT comes from the scarcity conferred by the code of
its composition; all NFT are unique. This is particularly important in the case of
art NFT, as the valuation of the work itself relies heavily on demonstrable scarci-
ty, a feature of NFT that demonstrates their strong value-added potential, as a
unique collection is always more valuable than 10 000 copies of the same collec-
tion. From a technical point of view, this uniqueness is created by the unique sig-
nature that marks the ownership of digital assets on the blockchain, and the invar-
iance of the blockchain ensures their legitimacy as well. Developers can use smart
contracts to set a strict cap on the supply of NFT and make it impossible to modi-
fy the properties of NFT after they are released. Developers can also encode the
chain to specify that these particular properties do not change over time. In addi-
tion to creating a limited number of specific rare NFT, creators can also choose to
make a large number of copies, similar to the way tickets are made [1].

A Brief History of NFT. Coloured coins originated in a blog post by Yoni
Assia in early 2012. In this post, he discussed coloured coins, but did not mention
the various assets or use cases they represent. It wasn’t until December 4, 2012,
when Meni Rosenfeld published a paper titled «An Overview of Colored Coins,»
that the potential of colored coins seemed to be tapped. Emerging in the wake of
Bitcoin, coloured coins aim to extend some of Bitcoin’s good features from cur-
rency to other assets, such as decentralisation of transactions, security secured
with cryptography, etc. Coloured coins are an amalgamation of small denomina-
tions of bitcoins, where the bitcoin denomination can be as small as 1 satoshi (the
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smallest unit of bitcoin, equal to 100 millionths of a bitcoin). Each unit of Bitcoin
that makes up a Coloured Coin has a different history of previous transactions, so
we can distinguish between any two sets of Coloured Coins on this basis. For this
reason, coloured coins are unique identifiers, and their uniqueness is exactly what
the NFT needs [2]. The uniqueness of coloured coins can also be used to represent
a wide range of digital assets and in a variety of scenarios. Since coloured coins
are made up of small-denomination Bitcoins and Bitcoin supports a limited num-
ber of scripting languages, the functionality of coloured coins did not fully satisfy
people’s needs, and they were gradually phased out of the history stage [3].

The creation of coloured coins made many people realise that issuing assets
to the blockchain had great potential. However, it was also realised that Bitcoin
itself did not offer non-homogenous features in its current version. In 2014, Rob-
ert Dermody, Adam Krellenstein and Evan Wagner founded Counterparty. It is a
peer-to-peer (P2P) financial platform that offers Contractcoin and a Contractcoin
wallet, which is the currency used to pay for all smart contract code execution.
The Contracts Network also establishes a decentralised, open-source internet pro-
tocol based on the Bitcoin blockchain that allows users to create and trade any
kind of digital token, and the Contracts Network enables anyone to write specific
digital protocols or smart contract programs that can be executed on the Bitcoin
blockchain. 3 The Contracts Network extends the functionality of Bitcoin by al-
lowing users to create and trade any kind of digital token, and by allowing users
to create and trade any kind of digital token. The Contract Web extends the func-
tionality of Bitcoin by writing data in the gaps of normal Bitcoin blockchain data
blocks, opening the door to seemingly impossible innovations and advanced fea-
tures of the native Bitcoin blockchain [4].

Crypto Punk June 2017. As the volume of Rare Pepes transactions on Ether
rose, John Wat- kinson and Matt Hall realised that they could create a unique
character native to the Ether blockchain.In June 2017, they created a number of
character characters. The total number of these characters was capped at 10,000,
and the characters were not identical to each other. They called the project Cryp-
toPunks, an homage to the CyberPunks that influenced Bitcoin in the 1990s [5].

CryptoPunks are algorithmically generated, artistic images with 24x24 pix-
els. Most of the images are normal looking boys and girls, but there are some
rarer types such as apes, zombies, and even strange aliens. Each CryptoPunks has
its own profile page to show their attributes as well as ownership and sale status.

Figure 1 — CryptoPunks Character Image Demonstration [6]
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Amazingly, Watkinson and Hall made CryptoPunks available for free to an-
yone with an Ether wallet. all 10,000 CryptoPunks were quickly claimed and this
resulted in a thriving secondary market for CryptoPunks where people traded
CryptoPunks. CryptoPunks did not follow the ERC-721 standard, which had not
been invented at the time, and due to its limitations, they were not exactly ERC-
20. CryptoPunks have therefore been described as a hybrid of ERC-721 and ERC-
20. Prior to CryptoPunks, coloured coins used the ERC-20 standard, and the cryp-
tocats that came after them used the ERC-721 standard, and CryptoPunks are
historically significant as a transition point in between.

Crypto Cat October 2017. CryptoPunks is one of the earliest examples of
NFT on Ether, inspired by CryptoPunks, the ERC-721 standard was invented,
which became the mainstream standard for NFT in the future, and the first project
applying ERC-721 was CryptoKitties. CryptoKitties was launched at the ETH
Waterloo Hackathon in late 2017 by a Vancouver-based studio called Axiom Zen.
CryptoKitties was created by a Vancouver-based studio called Axiom Zen at the
ETH Waterloo Hackathon in late 2017, and since its launch on 28 November
2017, it has created a wave of «cats» in the cryptocurrency enthusiasts’ circle, and
it has become the highest single-day usage in the ethereum ecosystem so far.

Figure 2 — CryptoKitties Image Demonstration [6]

Construction period 2018-2019. After a mini hype cycle in early 2018, the
NFT project settled down and people went back to building. Teams like Axie
Infinity and Neon District, who started their work shortly after the crypto-cats,
doubled down on their core community of enthusiasts, and NonFungible.com
created a tracking platform for the NFT market and solidified the term «irreplace-
able or non-homogenised» as the main term to describe this new asset class. «as
the primary term to describe this new asset class.

(1) Digital art enters the NFT.

The NFT is starting to return to its construction period in 2018, a time when
the art world is beginning to take an interest in the NFT. In fact, digital art is a
natural fit for the NFT. a central part of what makes physical art valuable is the
ability to reliably prove ownership of a piece and have the matter publicised
somewhere, something that has never been done before in the digital world.
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Digital art platforms have also emerged. super Rare, Known Origin, Makers
Place and Rare Art Labs have all created platforms dedicated to the discovery and
distribution of digital art. Other artists such as JOY and Josie have deployed their
own smart contracts, creating a real brand for themselves in the space.

(2) NFT Casting Platform is born.

If casting NFTs required a high level of smart contract development skills, it
would be difficult for NFTs to reach the masses. The creation of the NFT Casting
Platform makes it easier for anyone to «build» an NFT, regardless of whether or
not they have the development skills to deploy a smart contract, and Mintbase and
Mintable have created tools that make it easy for ordinary people to create their
own NFTs. The Kred platform makes it easy for influencers to create business
cards, collectibles, and coupons. For example, a project called «Marble Cards»
allows users to create unique digital cards based on any URL (where the image is
stored) during the «marbling» process. It will automatically generate a unique
design and image based on the content of the URL. Using Marble Cards, people
can zoom in on their favourite content to draw attention to the URL containing
that content [7].

(3) Virtual World Expansion.

After the birth of the NFT casting platform, more and more developers and
creators flocked to the NFT world, and as a result, NFT’s content is enriching and
starting to step into the virtual world. A virtual world project known as «Cryp-
toVoxels» launched a very simple WebVR experience in mid-2018, and under the
leadership of the developers, CryptoVoxels gradually expanded its world, con-
stantly selling land in virtual worlds and at the same time making sure that the
land sold is comparable to the The most exciting part of CryptoVoxels is the abil-
ity to display the player’s own NFTs inside the virtual world. Collectors have
created CryptoKitties museums, CryptoPunks art galleries, NFT adventure calen-
dars, towers filled with top NFT items, and shops within the virtual world. In the
virtual world, anything digital that requires confirmation of ownership can be an
NFT, and just as we have many physical items in the real world, we have many
NFTs in the virtual world.

(4) Decentralised Naming Service.

The third largest NFT «asset class» (after gaming and digital art) is a naming
service, similar to «.com» domains, but based on decentralised technology. The
Ethereum Name Service (ENS) was launched in May 2017, funded by the Ethere-
um Fundation, and in 2017-2018, 170,000 ETH was locked in domain names (as
long as the bidder holds the domain name itself, the content of the successful bid
will be locked in the contract). is locked in the contract).In May 2019, the team
upgraded the ENS smart contract to be ERC-721 compatible, which means do-
mains can be traded natively on the open NFT marketplace.

The NFT market had a short market decline starting from the global novel
coronavirus pandemic in 2019, and from 2022, the NFT global market volume
levelled off, and in my personal opinion, the NFT market is entering a mature
phase.
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Basic NFT Definition. NFT is a non-homogeneous token, which is stored
and traded based on blockchain technology, with its metadata as the distinguish-
ing identifier. NFT is non-homogeneous, programmable, verifiable and tradable,
and can be classified as ERC-721, ERC-1155, ERC-998 and non-Ether standard
according to the technical standards, and has a wide range of applications in the
fields of art, music, games, meta-universe and so on.

Nature of NFT technology. The main function performed by the NFT system
is the casting and trading of NFTs. The whole process can be described as fol-
lows: in the blockchain network, the NFT creator starts to mint the NFT, and dur-
ing the minting process, he/she needs to provide the metadata of the NFT, and
send a smart contract to the blockchain network, as well as to provide the proof of
the owner.The metadata of the NFT will be stored both on-chain and off-
chain.When the NFT is traded, the buyer needs to send a smart contract to the
blockchain network, and it is used for updating the owner, transaction information
such as the transaction price, and the transaction data will be stored on the block-
chain, transaction information such as transaction price, and the transaction data
will be stored on the blockchain. Each casting and transaction process needs to be
verified by some nodes on the blockchain, and only if the transaction information
is correct, the transaction will be stored on the chain, and is considered as a «valid
and legal» transaction. These processes contain a lot of NFT technology, in order
to better understand the above process, the following three parts introduce NFT
technology: (1) technology components [8].

(2) NFT standards: ERC-721, ERC-20, ERC-1155, ERC-998, non-EtherCast
standards.

(3) NFT technology systems.

NFT technology components are the basic components that make up NFT
technology, and there are four components: blockchain, smart contract, address
and transaction, and metadata and storage. In the NFT casting and transaction
process, we can see that blockchain technology, as a kind of infrastructure, is the
lowest layer of NFT technology. Blockchain is the foundation of NFT and NFT is
the application of blockchain technology. Smart contracts are published in the
blockchain network, the casting process of NFT and every transaction process
need to be completed with smart contracts, smart contracts cooperate with block-
chain technology to ensure that the transaction does not need a trusted third party
to complete. Addresses exist in conjunction with transactions, and an NFT trans-
action is the process by which NFT and funds are converted between the address-
es of the buyer and the owner. Metadata is the «fingerprint» of the NFT, ensuring
that the NFT can be found on the blockchain network, and this data needs a place
to be stored.

Taking crypto-cats as an example, we can look up the current owner of a
crypto-cat on OpenSea or CryptoKitties” smart contracts, but how do these plat-
forms or smart contracts determine the image of a particular crypto-cat? What are
its name and unique attributes? This is where metadata comes into play. Metadata
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provides descriptive information about an NFT’s ID, and different metadata are
the credentials that distinguish between different NFT. In the CryptoKitties ex-
ample, the metadata is the cat’s name, image, description, and any additional
characteristics (called «Cattributes» in CryptoKitties).

In a nutshell, «metadata» is the information that describes an NFT to ensure
that the blockchain system can smoothly distinguish it from other NFTs. This
descriptive information can be in a variety of forms, including text, images, audio
recordings, videos, and so on [9].

The four components of NFT, which are the foundations of the NFT net-
work, are not enough; the reason NFT is now catching fire is also because of its
standardisation. Standards ensure that the assets built by developers are all pre-
sented in a specific form, and such standards also describe exactly how to interact
with the basic functionality of the assets. The specific standards are listed below:

(1) ERC-721

Led by the CryptoCat project, ERC-721 is the first standard to represent irre-
placeable non-homogeneous digital assets. ERC-721 is an inheritable Solidity
smart contract standard, which means that developers can easily create new ERC-
721-compliant contracts through the OpenZeppelin library. ERC-721 supports the
transfer of these assets on a permissive basis.ERC-721 is actually relatively sim-
ple. It provides a unique ID for each NFT, which cannot be changed during the
lifetime of the smart contract.

(2) ERC-20

The standard for homogenised tokens is ERC-20, which has become the tech-
nical standard for all smart contracts used for token implementation on the Ether
blockchain.ERC-20 provides a list of rules that must be followed by all Ether to-
kens, some of which include how to transfer tokens, how to approve transactions,
how users can access data about tokens, and the total supply of tokens.

Table 1 — Comparison of ERC-20 and ERC-721[10].

ERC-20 ERC-721
Description of currencies and currency-  |Assets describing things and things like
like tokens them
All assets have a specific identity and are
clearly distinguished

No difference between tokens

It can be subdivided, for example,
0.1ETH

Source: compiled by the authors based on [10].

Indivisible, can’t have 0.1 crypto-cat

(3) ERC-1155

ERC-1155 was developed to cater for these types of assets and to improve
the efficiency of asset transfer in virtual worlds where there are assets that are
both fungible and non-fungible. We refer to assets that are between replaceable
and irreplaceable as «semi-replaceable». ERC-1155, created under the leadership
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of Enjin’s team, brings the concept of semi-replaceability to the NFT world. In
ERC-1155, the ID does not represent a specific asset, but a class of assets.

(4) ERC-99

There are also assets that are combinatorial, consisting of both irreplaceable
and replaceable assets, and this type of digital asset can be used neither with
ERC-721 nor ERC-1155, so the ERC-998 standard has been introduced into the
NFT world, which provides a template for combinatorial assets, through which
NFTs can own both replaceable and irreplaceable assets. For example, a crypto-
cat may have a litter and a bowl, and the bowl may contain a certain number of
fungible «cat food» tokens. The kitten is irreplaceable and the cat food is replace-
able. With ERC-1155, if the user sells the kitten, they can sell the litter and bowl
at once, eliminating the need to sell the litter and bowl separately.

(5) Non-Ethernet standards

While Ether is the basis for most of the NFT activity happening right now,
there are other NFT standards emerging on other chains. For example, DGoods,
pioneered by the Mythical Games team, is focused on providing a feature-rich
cross-chain standard on EOS. The Cosmos project is also developing an NFT
module that can be used as part of the Cosmos SDK.

At present, most NFT projects have such a Ponzi structure to represent the law
of value, and the long-term growth of NFT often depends on the fans who join the
project, and the holders will also push the boundaries of subculture and influence,
and conduct a new round of cultural attachments to attract more fans to the project,
and the value of NFT will also be created, realized and attached in this process.
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HUCCJIEJOBAHUE U AHAJIU3 HAPPOBBIX
OUHAHCOBBIX TPOAYKTOB NFT

Anomayusn. B cratbe oTMedaeTcs, 4TO C IOsIBICHHEM VHTepHeTa y Hac MOSBIIOCE MHOMKECTBO
LU(POBBIX AKTHBOB, TAKUX KaK HU(POBbIE HPEAMETHI KOUICKIIHOHUPOBAHMUS, LI(POBOE UCKYC-
CTBO, OMJIETHI HA MEPONPUSATHS, JOMEHHbIE UMEHA U Ja)Ke 3alHCH O BIAJEHUH aKTUBAMHU; MOA-
4EPKHUBACTCS, YTO BCE 3TU LIUPOKO MPECTaBICHHbIE IU(POBbIC aKTHBBI MOXKHO Ha3BaTh « HDT».
Knrwouegvie cnosa: HOBbIE OTKPBITHSA, IPOOIEMbI OHM3HECA, HIU(POBBIE AKTUBEI, IOMCHHBIC HMEHA,
YBEJIMUYEHHE CTOMMOCTH, OJIOKYCHH, JISTHTUMHOCTD TPaH3aKIIIH.
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