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MINTING NON-FUNGIBLE
TOKENS (NFTs)

This walk through demonstrates how easy it is to mint and interact with an ERC721 Non-Fungible Token (NFT) on
the SIMBA Enterprise Platform. Open Zeppelin Solidity libraries were used as a starting point to build our example
NFT smart contract. The following piece of media will be used as our NFT:
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ERC721 EXAMPLE CONTRACT - DEPLOYING THE CONTRACT AND MINTING A SIMBA NFT:

Example Solidity smart contract code:

// SPDX-License-Identifier: MIT
pragma solidity 70.8.3;

import “@openzeppelin/4.0.0/contracts/token/ERC721/ERC721.s0l”;
import “@openzeppelin/4.0.0/contracts/utils/Counters.sol”;
import “@openzeppelin/4.0.0/contracts/token/ERC721/extensions/ERC721URIStorage.sol”;

contract SimbaNFTExample is ERC721URIStorage {
using Counters for Counters.Counter;
Counters.Counter private _tokenIds;

constructor() ERC721(“SimbaNFTExample”, “SIMBA”) {}
function mint(address to, string memory tokenURI) public returns (uint256)
{

_tokenIds.increment();

uint256 tokenId = _tokenIds.current();

_mint(to, tokenId);

_setTokenURI (tokenId, tokenURI);

return tokenId; }



All' NFTs minted by an NFT contract need a unique tokenld. The tokenlds for the NFTs minted by our example
smart contract (SimbaNFTExample) will use one up numbers starting with 1. The ERC721URIStorage extension
is used to allow for adding a tokenURI to the NFT. This is typically a URL used to reference a JSON metadata file
containing information about the NFT. This JSON metadata file will contain a reference to the location of the

NFT media file (the artwork, video, song, etc.).

- o X
S simBA X o+ (+]
< C @ sep.dev.simbachain.com/simbachain/contract/solidity B 2
& SimbaNFTExample e
1 // SPDX-License-Identifier: MIT
2 pragma solidity 40.8.3;
3
4 import "@openzeppelin/a.0.0/contracts/token/ERC721/ERC721.501";
5 import “@openzeppelin/4..0/contracts/utils/Counters.sol";
6 import "@openzeppelin/4.e.e/contracts/token/ERC721/extensions/ERC721URIStorage.sol”;
7
8+ contract SimbaNFTExample is ERC721URTStorage |{
9 using Counters for Counters.Counter;
10 Counters.Counter private _tokenIds;
1
12 constructor() ERC721("SimbaNFTExample”, "SIMBA") {}
13
14 function mint(address to, string memory to ') public returns (uint256)
15+
16 _tokenIds.increment(); Console Q x
17
18 uint256 tokenID = _tokenIds.current(); e
19 _mint(to, tokenID); Success
2 _setTokenURI (tokenID, tokenURI);
21
22 return tokenID;  }
23
22
® Expert Mode

To get started using the SIMBA Enterprise Platform we first take the SimbaNFTExample smart contract and load
it into expert mode of the Smart Contract Designer. We then check that it compiles and save the contract as
SimbaNFTExample. Next we add it to an application called SimbaNFTExample and deploy the contract to a

Quorum blockchain network:

& siMBA X 4 [+

<« C @ sepdevsimbachain.com/simbachain/app/SimbaNFTExample H * 2

@ APP  CONTRACT  SUBSCRIPTION Simbachain e
Transactions - All (&

SimbaNFTExample
.l. 9/15/2021, 12:36:41 PM

&, simbachain

wt

https:/api.sep.d 1.com/v2/apps/SimbaNFTExample/

Contracts [+]

& SimbaNFTExample COMPLETED

& Blockchain: ethereum

® Network: Quorum

Q Address:
0xCBe9D409aA41362efcA92B500a93C2aF80A09A45
2 Storage: no_storage

& Search: Y Filter >

Showing 1 of 1, 1 completed, 0 pending, 0 failed

0xe18af005d8e63db4628a9866b0ba96dd0b0c78a8dca22f4ebd1f583a6ae3191f

Inputs: ~
Raw Transaction: ~
Receipt: ~

Showing latest 1 of 1,1 completed, 0 pending, 0 failed



Note: This Solidity mart contract can also be deployed through the SIMBA Enterprise Platform to public networks
such as Ethereum and Avalanche.

After deployment, the generated REST API can now be used to interact with the SimbaNFTExample
contract functionality:

© simMBA X @ SIMBAChain SCaaS SimbaNFTEx. X =+ (] - o S
C @ apisep.devsimbachain.com/v2/apps/SimbaNFTExample/ * R 2
SimbaNFTExample A~ -
GET /v2/apps/simbaNFTExample/contract/SimbaNFTExample/approve/ query transactions for approve v
POST /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/approve/ post transaction for approve v
GET /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/balanceOf/ Geta value from the contract using balanceOf v
GET /v2/apps/simbaNFTExample/contract/SimbaNFTExample/getApproved/ Geta value from the contract using getApproved v
GET /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/isApprovedForAll/ Get a value from the contract using isApprovedForAll v
GE /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/mint/ query transactions for mint v

/v2/apps/simbaNFTExample/contract/SimbaNFTExample/mint/ post transaction for mint v
GET /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/name/ Geta value from the contract using name v
GE /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/ownerOf/ Get a value from the contract using ownerOf v
GET /v2/apps/simbaNFTExample/contract/SimbaNFTExample/safeTransferFrom/ query transactions for safeTransferFrom v -

To mint an NFT using the smart contract we just deployed we would first call the mint function. This function
takes two arguments, the to address and the tokenURI. The to address will be the owner of the NFT once
minted. The tokenURI is a URL that will point to a JSON file that contains the NFT metadata. This file describes
the NFT itself, and most importantly contains the location of the actual NTF media. Before we can call the mint
function, we first need to have our NFT media and metadata files available.

For this example we first uploaded our media content for the NFT to:

https://simbachain.com/images/SIMBA-Retro-Gamer.png
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C @ simbachain.com/images/SIMBA-Retro-Gamer.png
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SIMBA Chain's approach to minting NFTs involves incorporating the metadata and content based identifiers into
the NFT on chain. However, for simplicity for this demo we will be storing our NFT related media content on the
SIMBA Chain website. Consequently, the next step is to take the URL for the media and populate a JSON metadata
file for the NFT we are about to mint. In this JSON we also set the id field to 1 as this will be the tokenld generated
by the contract for the first token we mint, and then populate the name and description fields for the NFT.

{“-id”:”l”,
“name”:”Retro Gamer”,
“description”:”SIMBA Retro Gamer NFT”,
“image”:”https://simbachain.com/images/SIMBA-Retro-Gamer.png”

Again, for simplicity we will be storing our NFT metadata file on the SIMBA Chain website for this example, but
storage in a decentralized platform such as IPFS is recommended. Our metadata file can be found at https://
simbachain.com/images/SIMBA-Retro-Gamer_metadata.json.

© https//simbachain.com/images/ X 4 o = X

“ = C @ simbachain.com/images/SIMBA-Retro-Gamer_metadata.json T ® 2

{"id":"1","name": "Retro Gamer","description":"SIMBA Retro Gamer NFT","image":"https://simbachain.com/images/SIMBA-Retro-Gamer.png"}

We can now mint the NFT by calling the mint function by providing the address we would like to own the token
as the to argument, and the URL for our metadata file as the tokenURI argument. The request body arguments
should look like the following:

{
“to”: “0x303c9478D744e00D7EC1d6c62976204FbAb76786”,

“tokenURI”: “https://simbachain.com/images/SIMBA-Retro-Gamer_metadata.json”

= (m) X
S siMBA X @ SIMBAChain SCaaS SimbaNFTEx: X =+ o
< C @ apisep.dev.simbachain.com/v2/apps/SimbaNFTExample/#/SimbaNFTExample/post%2Fv2%2Fapps%2FSimbaNFTExample%2Fcontract%2FS... v M &
POST /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/mint/ posttransaction for mint A
mint
Call the mint method.
« [UserDocs] -
« [DevDocs] -
Parameters [ cance ] [ Reset |

No parameters

Request body "= [ application/json v ]

{
"to": "@x303c9478D744e00D7EC1d6c62976204FbAD76786" ,
“tokenURI": "https://simbachain.com/inages/SIMBA-Retro-Gamer_metadata.json"




Executing the mint function from the REST API results in a transaction being submitted to the Quorum blockchain
network to mint the NFT:

S siMea X @ SIMBAChain SCasS SimbaNFTE: X + [}

< C @ apisep.devsimbachain.com/v2/apps/SimbaNFTExample/#/SimbaNFTExample/post%2Fv2%2Fapps%2FSimbaNFTExample%2Fcontract%2F.. ¥ W &

Curl =

curl -X 'POST* \
*https://api.sep.dev.sinbachain.com/v2/apps/SinbaNFTExample/contract/SimbaNFTExample/mint/" \
-H "accept: application/json’ \

-H "Content-Type: application/json® \
{

-d
"to": "@x363c9478D744e0ODTEC1d6c62976204FDAD76786" ,
"tokenURL"™: "https://simbachain.com/images/SIMBA-Retro-Gamer_metadata.json™

Request URL

Server response

Code Details

201 Response body

: "@f7dSael-e926-4a58-8c2a-4baa740e345d",
“request_id": "185fe92a-cdd7-45e5-84e5-53521a7661a5" ,
“created_on": "2021-09-15T17:42:31.9876362",
“finalized_on": null,

"@x303C94780744e00D7EC1d6c62976204FbADT6786™
“tokenURI": “https://simbachain.con/images/SIMBA-Retro-Gamer_metadata.json”

“receipt®: {},

"raw_transaction”

~from": "@x303c94780744e00D7EC1d6C62976204FbA76786",

"to": "BxCBe9D4@9an41362efCAI2B500a93C2aFBOABIALS"

"chainId": "8x151",

"gasPrice™: "ex”,

“nonce™: "Oxif",

“data": "0xd0def5210000000000000000000000003039478d744e00d7ec1d6c62976204Fbab7678 1000006080000000000000000000000000000
000000000300000000000000000000 00006000000000000000000 000003d68747470733a22F7369606261636861696e2e636f6d2696616765732F53494
d42412d526574726F2047616d6572560657461646174612e6a7366e000000" ,

"value™: 0,

"gas™: "ex25771"

1
"signed_transaction™
“rawTransaction’

Response headers

access-control-allow-origin: *
allow: GET,POST,HEAD,OPTIONS
content-length: 2214
content-type: application/json

date: Wed,15 Sep 2021 17:42:32 GMT
server: gunicorn

vary: Accept,Cookie
x-frame-options: SAMEORIGIN




Reloading the application page we can now see that a second transaction completed. This transaction called the
mint method with the request body we provided above.

- o X
S siMBA X @ SIMBAChain SCaaS SimbaNFTEx: X | + (]
& > C @ sepdevsimbachain.com/simbachain/app/SimbaNFTExample Yt 2
@ APP CONTRACT SUBSCRIPTION Simbachain e
i Transactions - Al
SimbaNFTExample c
4 9/15/2021,12:36:41 PM i

&, simbachain
w1

https://api.sep.dev.simbachain.com/v2/apps/SimbaNFTExampl B/15/2021,7:423

19cd694984caf834bed351a476257a68b82180be07caaf331f56ddf8847f

A From: 0
Contract:

Method: mint
Contracts [+] Inputs: ~
‘SimbaNFTExample =1 SOEY,

10:"0x303c9478D744e00D7EC1d6c62976204FbADT6786",
tokenURI:"https://simbachain.com/images/SIMBA-Retro-Gamer_metadata json"

& SimbaNFTExample

& Blockchain: ethereum }

® Network: Quorum

Q Address: Raw Transaction: ~
0xCBe9D409aA41362efcA928500293C2aFB0A00445 Receipt: -

= Storage: no_storage Error Details: ~

& Search: Y Filter 0xe182f005: 4628a9866b0ba96dd0b0c7828dca22f4ebd1f583a6ae3191f

From: 0
Contract:
Inputs: «

b copy

Raw Transaction: ~
Receipt: ~

Showing 1 of 1, 1 completed, 0 pending, 0 failed Showing latest 2 of 2, 2 completed, 0 pending, 0 failed

At this point we have successfully minted our first NFT. If we click the tokenURI link it takes us to the metadata file
we set up for our NFT before minting:

S siMBA X © https//simoachaincomfimages X+ (~]

~ > C @& simbachain.c ges/SIMBA-Ret datajson Y B 2

{"id":"1","name":"Retro Gamer","description”:"SIMBA Retro Gamer NFT","image":"https://simbachain.com/images/SINBA-Retro-Gamer.png"}



To verify that our NFT was minted on the blockchain we can now call the smart contract’s tokenURI function, with
the tokenld setto 1:

- o x
C_:) SIMBA x @ SIMBAChain SCaaS SimbaNFTEx: X + (-]
¢« C @ apisep.devsimbachain.com/v2/apps/SimbaNFTExample/#/SimbaNFTExample/ge 9%2Fapps%2F SimbaNFTExample%2Fcontractd  » 2

| ET /v2/apps/SimbaNFTExample/contract/SimbaNFTExample/tokenURT/ Geta value from the contract using tokenURI ~

tokenURI
Get a value from the contract using tokenURI
« [UserDocs] -
« [DevDocs] - ['See {IERC721Metadata-tokenURI}.]
Parameters
Name Description
tokenld *
number number

(query)

Responses

om/v2/apps/SimbaNF TExample/contract/SimbaNFTExample/tokenURT/ toks

om/v2/apps/SimbaNFTExample/contract/SimbaNFTExample/tokenURT/2token:

Server response

Code Details

o0 Response body

: "9779bffa-1edd-4e87-90c6-F172e3bbaabc” ,
simbachain.com/images/SIMBA-Retro-Gamer_metadata.json",

ittp:
“"state": “COMPLETED"
3}

Response headers e

This returns the metadata URL we used when minting the NFT:

https://simbachain.com/images/SIMBA-Retro-Gamer_metadata.json


https://simbachain.com/images/SIMBA-Retro-Gamer_metadata.json

We can also call the ownerOf function with the tokenld set to 1 to verify that the address we provided during
minting (0x303c9478D744e00D7EC1d6c62976204FbAb76786) is the owner of the NFT. We can see in the
response data that owner address does match the address we provided at minting.

S smeA X @ SIMBAChain SCaaS SimbaNFTEx X + -

< (] @ api.sep.dev.simbachain.com/v2/apps/SimbaNFTExample/#/SimbaNFTExample/get%2Fv2%2Fapps%2FSimbaNFTExample%2Fcontract%2FSim... Y& M &

/v2/apps/SimbaNFTExample/contract/SimbaNFTExample/ownerOf/ Geta value from the contract using ownerOf N

ownerOf
Get a value from the contract using ownerOf

» [UserDocs] -
« [DevDocs] - ['See {IERC721-ownerOf}.]

Name Description
tokenld * reavired
number number
(query)

1

Responses

simbachain. com/v2/apps/SimbaNFTExample/contract/SimbaNFTExample/ownerOf/>tokenId=1" \
on/json*

Request URL

https://api.sep.dev. simbachain.com/v2/apps/SinbaNFTExample/contract/SimbaNFTExample/owner0f/?tokenId=1

Server response

Code Details
200 Response body

{
"request_id": "b28955ed-1829-4e10-8524-c615b084cedd”,

"value": "0x303c9478d744e00d7ec1d6c62976204fbab76786" ,
“state": “COMPLETED"
}

Resnanse headers



To transfer ownership of the NFT to a new owner with address
0xcaB843569e3427144cead5e4d5999a3d0ccf92b8e, we can call the transferFrom function. To call transferFrom,
we set the from field to the current owner’s address (0x303c9478D744e00D7EC1d6c62976204FbAb76786), then

set the to field to the new owner’s address (0xca843569e3427144cead5e4d5999a3d0ccf92b8e), and set the
tokenld field to 1:

= [m] X
S siMsA X @ SIMBAChain SCaaS SimbaNFTEx: X 4 [+]
€< C @ apisep.dev.simbachain.com/v2/apps/SimbaNFTExample/#/SimbaNFTExample/post%2Fv2%2Fapps%2FSimbaNFTExample%2Fcontract%2FSi.. % M &
/v2/apps/SimbaNFTExample/contract/SimbaNFTExample/transferFrom/ post transaction for transferFrom A
transferFrom
Call the transferFrom method
« [UserDocs] -
« [DevDocs] - ['See {IERCT21-transferFrom).]
S [ oms | [ rem ) ‘
No parameters
Request body " lappli:a!ionljson v ] ‘

"0x303c9478D74400D7EC1d6C62976204FbADT6786"
c. 7144¢ £92b8e"

L e |

Responses

Curl

curl -X "POST' \
*https://api.sep.dev.sinbachain.com/v2/apps/SimbaNFTExample/contract/SimbaNFTExample/transferfrom/"

-H accept: application/json’ \
-H *Content-Type: application/json’ \
d{

10



Back on the application page we can see that this results in a third transaction being submitted to the blockchain
for the transferFrom method with the inputs we provided in the previouse step:

S siMeA X @ SIMBAChain SCaaS SimbaNFTEx: X | + o e &

& > C @ sepdevsimbachain.com/simbachain/app/SimbaNFTExample A & 2

@ APP CONTRACT SUBSCRIPTION Simbachain e
Transactions - All c

SimbaNFTExample
& 9/15/2021,12:36:41 PM

2, simbachain

wr

https:/api.sep.dev.simbachain.com/v2/apps/SimbaNFTExample

0x8bfeb6376336c5a17bcf54a26664a111bab551c504b11212b2f1e67a417faa62

L From: 0x3
Contract:
Method: ©
Contracts e Inputs:
SimbaNFTExample 3 ) = 9P,
from:'0x303c9478D744600D7ECTd6C62976204FbALT6 786",
& SimbaNFTExample COMPLETED t0-0XCABA356023427144cEad5e4d5999a3D0CCFI288e ",
& Blockchain: ethereum tokenid1
® Network: Quorum }
Q Address:
0XCBe9DA09aA413626fcAO2B500a93C2aFBOAO0ALS RAWTSUERCHON: ~
Receipt: ~

= Storage: no_storage
Error Details: ~

& Search: V Filter
Ox4ebb19cd694984caf834bed351a476e57a68b82180be07caaf331f56ddfa847f

From: 0x303
Contract: S
Method: mint
Inputs: ~

Raw Transaction: ~
Receipt: ~

Error Details: ~

0Oxe18af005d8e 4 0ba96dd0b0c78a8dca22f4ebd1f5! 191f

From: 0x3;
Contract: Sim

mp

Showing 1 of 1,1 completed, 0 pending, 0 failed Showing latest 3 of 3, 3 completed, 0 pending, 0 failed

11



Trying to verify the owner of the NFT using the ownerOf function now gives us back the address of the new owner
(0xcaB843569e3427144cead5e4d5999a3d0ccf92b8e), indicating that the transfer of ownership was successful:

- X
S siMeA X @ SIMBAChain 5Caas SimbaNFTEx X + (-] =
<« C @ apisep.dev.simbachain.com/v2/apps/SimbaNFTExample/#/SimbaNFTExample/post32Fv2%2Fapps%2FSimbaNFTExample%2Fcontract%2FSi..  Yr # &
/v2/apps/SimbaNFTExample/contract/SimbaNFTExample/ownerOf/ Geta value from the contract using ownerOf N
ownerOf

Get a value from the contract using ownerOf

« [UserDocs] -
« [DevDocs] - ['See {IERCT21-owner0f).]

Name Description
tokenld * reovired

number number
(query)

Responses

om/v2/apps/SimbaNFTExample/contract/SimbaNFTExample/ownerOf/>tokenId=1" \

om/v2/apps/SimbaNF TExample/contract/SimbaNFTExample/ownerOf/?tokenId=1
Server response

Code Details

200 Response body

"02861d9e-97£6-4d0c-a27d-F1c1b7F111£6",
OxcaB843569e3427144cead5e4d5999a3d0cc FI2bBe" ,

: "COMPLETED"

We have successfully deployed an NFT contract, minted an NFT, and transferred it's ownership using the SIMBA
Enterprise Platform.

This walk through only highlights a small subset of the functionality provided by the ERC721 NFT standard and it's
extensions. More information is available on the ERC721 standard at: https://eips.ethereum.org/EIPS/eip-721

12


https://eips.ethereum.org/EIPS/eip-721

FILES

The NFT media and metadata file used in this walk-through can be found at:

* https://simbachain.com/images/SIMBA-Retro-Gamer.png

e https://simbachain.com/images/SIMBA-Retro-Gamer_metadata.json
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