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Concept

» Approach:

Use a contract to track physical products throughout their lifetimes using Non-Fungible Tokens
(NFTs) via the Ethereum blockchain.

« Key Features:

Minting new NFTs representing physical products.
- Tracking the history of each product.

- Transferring ownership of the NFTs.
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Architecture

» Components

* Functionalities
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Architecture

Component:

» Structs:
Product:
ProductHistory:

* Key Functions:
mintProduct:
getProduct:
transferFrom:

getProductHistory:

 Events:

ProductEvent:

5 | Dominic Walther, Marc Kissling

Solidity Contract

Name, description, and manufacture date.

History of actions taken on each product.

Create a new NFT for a product.
Get product details by token ID.
Transfer ownership of an NFT.

Get the history of a product.

Emitted when minting or transferring a product.
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Architecture

Component: ABI File

* Key Points:
Describes the interface of the Solidity contract (errors, events, available functions...)

Essential for frontend integration with the contract.
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Architecture

Component: HTML

* Key Functions:
- Load Web3.js dependency and main script

« Provide forms and buttons

- Apply CSS

Component: CSS

* Key Features:

- Responsive design for various screen sizes.

- Styling HTML components
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Current Contract Address: Oxbba84A8484A06ef0d1019cbe89366F191D6479d7
CHANGE CONTRACT ADDRESS

Mint a New Product

Name

Description

Manufacture Date (timestamp):

Token URL:

MINT PRODUCT

Get Product Details

Token ID:

GET PRODUCT

Transfer Ownership

Token ID:

—_—

To Address:

TRANSFER OWNERSHIP

Get Product History

Token ID:

GET HISTORY




Architecture

Component: JavaScript

* Key Functions:
Initializing Web3 for blockchain interaction.
Connecting to MetaMask.

Use ABI to interact with contract

— Minting

NFT transfer

Get product details

Get product history
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Architecture

Functionality: Product-Creation
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Input Product Details:

User provides product details
such as name, description, Sttt |

manUfaCtu re date, and 1 mintProduct(name, description, manufactureDate, tokenURI)
vendor-specific URI.

Contract Call: Confirm NFT Creation

Upon the user’s request, the e
frontend calls the “mintProduct’ T iecm. i

function of the contract with
the provided details.

NFT Creation:
The contract mints a new NFT with a unique ID representing the product on the Ethereum blockchain.

User Frontend Application PhysicalProductNFT Contract Ethereum Blockchain

‘ Create NFT

User Frontend Application PhysicalProductNFT Contract Ethereum Blockchain

Confirmation and Logging:
The blockchain confirms the minting transaction, and the event is logged in the contract.

Success Notification:
The frontend notifies the user of the successful minting and displays the new token ID.
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Architecture

Functionality: Product-History

* Request History:
User queries the history of a
product NFT via the frontend interface. ReauesE i e

User Frontend Application PhysicalProductNFT Contract Ethereum Blockchain

. J

getProductHistory(tokenld)

 Fetch Data:

A

Query History

Frontend application calls the | A
getProductHistory function of the contract. e ik
. Display Product History
» Contract Processing: .
The ContraCt retrleves the h IStO ry User Frontend Application PhysicalProductNFT Contract Ethereum Blockchain

data from storage via the blockchain.

* Display History:
The frontend displays all past transactions related to the product’'s NFT.
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Architecture

Functionality: Product-Transfer
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Initia te Transfer: User 1 User 2 User N Frontend Application PhysicalProductNFT Contract Ethereum Blocl
User requests the transfer of a

p rod u Ct N FT th ro u g h th e ‘ transferFrom(User1, User2, tokenid)

frontend application. t [ oo
Contract Interaction: T | N [ —
The frontend Ca”S the tranSferFrom R U — lmmm,a‘,e, .........................

function in the PhysicalProductNFT ‘ e

contract. 1 B
Ownership Change: t ______________________________________ Cntimanger ]

The contract executes the transfer,
changing the ownership of the NFT
on the blockchain.

Notification:
The frontend application notifies the old owner upon successful transfer.

History Update:
The product's transfer history is updated to reflect the new ownership.

User 1 User 2 User N Frontend Application PhysicalProductNFT Contract Ethereum Blo

kchain

ckchain
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Design Decisions
« Why NFTs?
» GitHub pages

 Docker
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Challenges

« Debugging

@ Send Token

Edit gas fee

Gas option

» Speed

° “Speed up” ® contract..

Pending

* NFTID
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Max fee

0.00027371
SepolicETH

0.00040428
SepcliaETH

0.00053885
SepolicETH

0.00045999
SepoliaETH

-0 SepoliaETH
-0 SepoliaETH

Speed up

-0 SepoliaETH

input

# Speed up

This gos fee will replace the original. @

P 0.00631747
0.00531747 SepoliaETH

Max fee: 0.00548532 SepolicETH
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What we learned
 NFT Advantages:

No infrastructure
No up-front cost

No maintenance fee

 NFT Disadvantages:
Developer experience
High costs (>0.10 CHF/transaction)
Cost variability (>50% over 24 hours)

Rapidly evolving = outdated information
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Questions?
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