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An Introduction to the Non-Fungible Tokens (NFTS)
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In thistutorial, we are going to introduce the Non-Fungible Tokens or ERC-721
standard. I n addition to that, we are going to get familiar with the interface of ERC-
721 so that we can later usethemin NFT deployments. Every NFT project also needs

an ERC-721 JSON metadata that we are going to introduce in different sections.

I ntroduction to Non-Fungible Tokens

Non-Fungible ar ERC-721 tokens are the kind of tokens that have unique features in other wards, they cannat be
exchanged by one another because they are all identified as unique. The use cases for NFTs are platforms that offer
collectible items (like artworks), lottery tickets, numbered seats for cinemas, concerts, access keys, and so on.
ERC-721 Interface

As mentioned earlier, the NFTs follow the ERC-721 standard. Here we take a look at the ERC-721 interface, which we are
going to use in the next parts of our NFT tutorials when we want to write a contract for our collectibles:
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pragnma solidity ~ 0.4.20;

i nterface ERC721 {
event Transfer(address indexed from address indexed _to, uint256
I ndexed _tokenld);

}

The above event called Transfer emits when ownership of any NFT changes by any mechanism. This event emits when
NFTs are created (" from == 0) anddestroyed( to" == 0).

Exception: during contract creation, any number of NFTs may be created and assigned without emitting Transfer. At the
time of any transfer, the approved address for that NFT (if any] is reset to none.

event Approval (address i ndexed owner, address indexed _approved,
ui nt 256 i ndexed _tokenld);

The above Approval event emits when the approved address for an NFT is changed or reaffirmed. The zerc address
indicates there is no approved address. When a Transfer event emits, this also indicates that the approved address for
that NFT (if any] is reset to none.

event Approval For Al'l (address i ndexed _owner, address indexed _operator
, bool _approved);

ApprovalForAll event emits when an operator is enabled or disabled for an owner. The operator can manage all NFTs of
the owner.

functi on bal ancek (address _owner) external view returns (uint256);

The above function counts all NFTs assigned to an owner. NFTs assigned to the zero address is considered invalid, and
this function throws for queries about the zero address. This function returns the number of NFTs owned by

" _owner ", possibly zero.

_owner = An address for whomto query the bal ance

function owner O (ui nt 256 _tokenld) external view returns (address);

The above function finds the owner of an NFT. The NFTs that are assigned to zero address are considered invalid, and

BLOG X PRESS X MARKET X TUTORIALS X SERVICES %X PORTOFLIO

2023 - Arashtad.com. All Rights Reserved.


https://arashtad.com/
https://arashtad.com/
https://blog.arashtad.com/
https://press.arashtad.com/
https://market.arashtad.com/
https://tuts.arashtad.com
https://arashtad.com/services/
https://demo.arashtad.com/
https://arashtad.com/

‘ \ ARASHTAD DESIGN AND DEVELOPEMENT SOLUTIONS

queries about them do throw. _t okenl d is the identifier for an NFT. The function returns the address of the owner
of the NFT.

function safeTransferFromaddress from address _to, uint256 _tokenld
, bytes data) external payable;

The above function transfers the ownership of an NFT from one address to another address. It throws an error in the
following cases:
1. “nmsg. sender " is not the current owner, an authorized operator, or the approved address for this NFT.
2.~ _from isnotthe current owner.
3. 7 _to isthezeroaddress.
4. _tokenld isnotavalidNFT.

When transfer is complete, this function checks if * _t 0" is a smart contract (code size > 0). If so, it calls
" OonERC721Recei ved™ on" _t o andthrows an error if the return value is not:

" byt es4( keccak256( " onERC721Recei ved( addr ess, addr ess, ui nt 256, byt es) "
)) -

The attributes of the function are as follows:
1. _f r omThe current owner of the NFT
2. _t oThe new owner
3. _tokenl d The NFT to transfer
4. _dat a Additional data with no specified format, sentinthe callto ™ _t o°

function safeTransferFromaddress from address _to, uint256 _tokenld
) external payabl e;

The above function transfers the ownership of an NFT from one address to anather. This function works the same as

the previous one with an extra data parameter, except that this function just sets datato "".
The attributes of this function are as follows:

1. _fromThe current owner of the NFT
2. _t oThe new owner
3. _tokenl d The NFT to transfer
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function transferFromaddress from address _to, uint256 _tokenld)
external payabl e;

The above function transfers ownership of an NFT. The caller is responsible to confirm that ™ _t 0" is capable of
receiving NFTs otherwise they may be permanently lost. It throws an error if:

1. “msg. sender " is not the current owner, an authorized operator, or the approved address for this NFT.
2.~ _from isnotthe current owner.

3. 7 _to isthezeroaddress.

4 " _tokenld isnotavalidNFT.

The attributes of this function are:
1. _f r omThe current owner of the NFT
2. _t oThe new owner
3. _tokenl d The NFT to transfer

functi on approve(address _approved, uint256 _tokenld) external payable

The above function changes or reaffirms the approved address for an NFT. The zero address indicates there is no
approved address. It throws an error if:

“msg. sender " is not the current NFT owner or an authorizedoperator of the current owner.

The attributes are:

1. _appr oved: The new approved NFT controller
2. _tokenl d: The NFT to approve

function set Approval For Al | (address _operator, bool _approved) external

The above function enables or disables the approval for a third party ("operator”) to manage all of * msg. sender
's assets. Emits the ApprovalForAll event. The contract MUST allow multiple operators per owner.
The attributes are:

1. _oper at or : Address to add to the set of authorized operators
2. _approved: True if the operator is approved, false ta revake approval
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functi on get Approved(ui nt256 _tokenld) external
vi ew returns (address);

The above function gets the approved address for a single NFT. Throws error if © _t okenl d” is not a valid NFT.
The function attributes are:

1._t okenl d The NFT to find the approved address for

The function returns:
The approved address for this NFT or the zero address if there is none otherwise.

function isApprovedForAl'l (address _owner, address _operator) external
view returns (bool);

The above function queries if an address is an authorized operator for another address.The parameters of this function
are:

1. _owner : The address that owns the NFTs

2. _oper at or : The address that acts on behalf of the owner

The function returns:
Trueif * _oper at or s an approved operator for - _owner ", false.

I nterface ERC165 {
function supportslinterface(bytes4 interfacelD) external
view returns (bool);

}

The above function is related to the ERC-165 interface and queries if a contract implements an interface. Interface
identification is specified in ERC-165. This function uses less than 30,000 gas.The attributes of this function are:
1. Param interfacelD The interface identifier, as specified in ERC-165.

The function returns:
“true’ ifthe contractimplements " i nterfacel D and i nterfacel D isnotOxffffffff,
“fal se” otherwise.

ERC-721 M etadata
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We also have an ERC721 JSON metadata of each NFT in the following format which specifies the features of the NFT.
And we are going to use it in our future NFT projects.

"title": "Asset Metadata",
"type": "object",
"properties": {
"name": {
"type": "string",
"description":
"Identifies the asset to which this NFT represents”

}

"description": {
"type": "string",
"description":
"Describes the asset to which this NFT represents”
1,
"image": {
"type": "string",
"description":
"A URI pointing to a resource with mne type inmage/* representing the asset t
which this NFT represents. Consider making any i nage
320 and 1080 pi xels and aspect ratio between 1.91:1

Last Consideration

In this article, we have introduced the ERC-721 standard for NFTs (Non-fungible tokens). Furthermare, we have taken a
deeper look at the ERC-721 interface functions and attributes in addition to its JSON metadata format.
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Join Arashtad Community

Follow Arashtad on Social M edia

We provide variety of content, products, services, tools, tutarials, etc. Each sacial profile according to its features and
purpose can caver only one or few parts of our updates. We can not upload our videos on SoundCloud or provide our
eBooks on Youtube. So, for not missing any high quality original content that we provide on various social networks,

make sure you follow us on as many social networks as you're active in. You can find out Arashtad's profiles an
different social media services.
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Get Even Closer!

Did you know that only one universal Arashtad account makes you able to log into all Arashtad netwaork at once?
Creating an Arashtad account is free. Why not to try it? Also, we have reqular updates on our newsletter and feed
entries. Use all these benefitial free features to get more involved with the community and enjoy the many products,
services, toals, tutorials, etc. that we provide frequently.
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