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Abstract: Today, the growth of electronic communication is increasing rapidly and with that, several applications are going
online. This helped many businesses in gaining profit in their respective sectors. One of the various applications of electronic
communication which is getting highly appreciated these days by many users is E-Auction System. E-Auction System is an
effective E-Commerce system that allows bidders and sellers to interact through an online platform. This online mode has
reduced many limitations of traditional auction i.e. geographical location, timing and traveling, a limited number of people, etc.
In this auction system we have introduced Blockchain and smart contract as a revolutionary technology which has gain the
interest of many different industries. Payment gateways are also highly secured. These technologies provide best security and
make the system fully secure. Our model aim is to provide each and everyone to host their own auctions or take part in the
auction from anywhere in the world. With the variation in the technology, we also have to change our self accordingly.
Keywords: E-Auction, Blockchain, Smart contracts, Decentralized, MATIC, Metamask

L. INTRODUCTION

E-Commerce came into existence with the internet. E-Commerce was developed with the purpose of operating transactions
electronically. Due to this rapid growth of e-commerce it spread into many dimensions, one of which is e-auction. Online platforms
removed the limitations such as product variety and availability, deals on product and geographical barriers. E-Auction has totally
changed how auctions used to work. Some of the items that go in e-auction are; flowers, antiques, signal spectrum etc. Artists use e-
auction in order to sell their art where the government also uses e-auction in order to sell signal spectrums. Auctions are organized
and formalized according to the auction host it is up to the auction host to set formalities like whether the winner bid has to be
announced at the end or not, weather to set limitation on the number of items that could be bought or not whether the auction can be
held for public bidders or private bidders like such. Some auction platforms involve centralized and third party intermediaries which
raises a critical concern regarding the legitimacy of bits, the security, transparency and the integrity of the data. Blockchain is a
system recording information in a way that makes it difficult or impossible to change, hack, or cheat the system and Smart Contract
is a transaction protocol which is intended to automatically execute, control or document legally relevant events and actions
according to the terms and condition of a contract or an agreement. These technologies provide the best security and make the
system fully secure. Thus, involving blockchain and smart contract in our E-auction platform will resolve many of above discussed
concerns. Also, the decentralized feature does not involve any third party or any government control. All of the work is directly
happen between the bidder and seller. At the end e-auction helps both the buyer and the seller by reducing the time and the price of
goods and services.

1. LITERATURE SURVEY
Franklin and Reiter, have implemented a system that works on sealed bids, i.e. the owner of the bids is unknown, until the winning
bit is announced. And even after that the bidders can remain anonymous.[1] The proposed system does not have the feature of
remaining anonymous, as it degrades the authenticity of the bids.
Brandt et al. proposed an approach in the paper, that for multi units auction, one might sell at a higher cost m + 1" item, that they
sold for the m" item [2, 3]. The proposed system has implemented a uniform-price auction. That eliminates discriminatory auction
to be held on the platform.
Cao in the paper, implemented a bit commitment and blind signature technology to build an e-auction scheme based on untrusted
third parties, which degrades the credibility of the system [4]. The proposed system has integrated smart contract technology that
adds further credibility to the system.
Galal and Youssef, in the paper, proposed a sealed-bid auction. The proposed scheme implemented features like validity, fairness
and secrecy of the auction transaction. However, the proposed scheme depended on the third-party auctioneer [5, 6]. The proposed
system does not depend upon any third-party auctioneers in order to provide a fair and valid auction.
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1. PROPOSED SYSTEM

The proposed system allows users to host and take part in online auctions. Users can participate in auctions after registering in the
Metamask wallet. Metamask is a software crypto currency wallet that allows users to access their Crypto currency wallet and
interact with a decentralized application. After successful creation of the account user will be able to host auctions by entering the
necessary details such as product name, image, description, base price, and auction duration. They can also take part in ongoing
auctions by placing bids. Users can keep track of their bids from the view bids section of the website. The host can halt his/her
ongoing auction before time if satisfied with the final bid price. Once an auction is ended the winner can claim his/her prize by
entering the product details of that auction in the close auction section. The crypto currency used in the proposed system is MATIC
token which is an Ethereum token and all the transaction is happening in MATIC network. In the future, more currencies will be
added to the system. For every transaction, users will need to pay a small amount as a Gas fee. The front end of the website is
created with React.js — a JavaScript framework to build component-based websites. The backend is developed with node.js and
express and for the database, we have used the Ethereum network as a decentralized database. The proposed system counters the
drawbacks of existing centralized systems since the data is stored using blockchain technology which ensures transparency,
robustness, and immutability.

Decentralized Seller 1 Seller 2 ) Seller N
Interface Design

3

A 4

Uploading and mentioning the details of Product

Matic Network for »| Ethereum Smart Decentralized
Transaction Process Contract Storage System

Bidder

Fig.1 Architecture

Fig.no.1 is the Design and from it, he/she will check which auction event still going on and bidder will select any one auction from
which he/she wants to participate. Bidder will now see the details of product which is stored in the decentralized storage system and
after viewing the details bidder will agree to the agreement of the contract by visiting the Ethereum Smart Contract. Ethereum Smart
Contract is a smart contract which is simply a program that runs on the Ethereum Blockchain. The bidding can be done using the
MATIC token which is a crypto currency and transaction can be done on the MATIC network after the agreement of contract. If any
of the bidder bids the highest before the ending of the auction, the product will belong to him/her. After that, that auction will end
and if the bidder wants to take part in any other auction which is still going on, then he/she is allowed to take part in it.

Architectural design of E- Auction model which explains the workflow of the model. E-Auction model is created in such a way that,
any number of sellers and bidders can create and take part in the auction. First of all, the Sellers will interact with the Decentralized
Interface Design and create the profile of him/her using his/her e-mail id. After that, he will upload the picture of the product to
which he/she wants to sell. Seller will mention the details of product such as, the quality, quantity, color, category of product and
base price of the product. After mentioning all the details, seller will set the date and timing of auction i.e. the starting time and the
ending timing. All these details will save in the Decentralized Storage System and from decentralized storage system to Ethereum
Smart Contract. Secondly, bidder will also interact with the Decentralized Interface
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V. PROPOSED FEATURES
Host auction — A User can host an auction by filling in the necessary details such as item image, name, description, base price,
auction duration.
View auction — Users can view all the ongoing auctions with item id, name, image, base price, current bid price. Already sold
items be displayed with their selling price.
Bid in auction — Users can place their bids by filling the form with the necessary details.
View bids — All the bids for all ongoing as well as previous auctions can be seen in a tabular format.
Halt auction — Host can halt an auction before time and stop users from bidding.
Close auction — The user with the highest bid can enter his/her won auction details to transfer the bid amount to the host and
claim the prize.

V. SOFTWARE REQUIREMENTS
Software Interface Requirements
Windows/Linux/Mac or any other OS - These are the operating system required to provide instruction to the system. Basically,
they convert human language into machine language.
Mozilla Firefox/ Google Chrome browser - These are the web browsers that enable us to access the Auctionaire website online.

Development Tools

React - It is a JavaScript framework to build component-based websites. It is used to create the user interface design, so that,
human and machine interaction can be possible.

Metamask wallet - It is a software cryptocurrency wallet that allows users to access their Cryptocurrencies and interact with a
decentralized application.

Solidity - It is a high-level programming language that is used to write the program in a smart contract which is a feature of
blockchain.

Web3js - In order to interact with local and remote Ethereum nodes using HTTP, IPS, or WebSocket we used the Web3.js
which is a collection of libraries.

Nodejs - It is a JavaScript runtime that is built on Chrome. It is used in the backend to provide the connection with the front-
end.

Bootstrap - It is a CSS framework that is used to design and develop responsive websites.

VI. EXPERIMENTAL DETAILS

g§ Decentralized Auction Home View auctions Host auction Bid in auction Hault auction Close auction View bids

Welcome,

Decentralized Auction

Utlizing blockchain for an secure and
decentralized auction

Start Bidding

Fig.1 Homepage
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.“ Decentralized Auction Home View auctions Host auction Bidin auction Hault auction Close auction View bids

Auctions for all products

Pocket watch @GN

View more
An antique pocket watch which was used by rulers and higher order executives in the late 19th
century.

Messi signed tshirt

A signed jersey of messi

View more

"~ RONALDO
J > Ronaldo's signed tshirt @\ E L
N View more

§

Eeoomee A signed jersey of ronaldo.

ls_Product image
(VI Bidding ended

View more

A car used by ancient rulers and higher order executives

Fig.2 View Auction Section

1) View Auction - All the auctions, completed as well as ongoing are listed in the View auction section. Each auction has its
auction status, name, short description, duration. Under View more, Clicking the bid button will redirect the user to the Bid in
Auction section. As it is shown in fig 2.

» localhost:

Object Image 5 MetaMask Notification — (=] X

Choose File |tipu_sword.jpg

NOTE: File has to be image only. Valid file types are: jpg, IPG, jpeg, IPEG, png, PNG, gif, GIF only! @ romesh > @ oxcoacane

Starting Period for Bids

New address detected! Click here to add to your

11.02.2022 address book.

Ending Period for Bids

DETAILS
15.03.2022
EDIT
Category
Estimated gas 0.001976
antique fee

0.001976 MATIC

Max fee: 0.001976 MATIC

Description Likaly

The Sword of Tipu Sultan having an incredibly hard and sharp edge that could easily rip through the opponent|

0.001976
Short Description Total
0.001976 MATIC

t+gasfee Max amount: 0.001976 MATIC

Sword wielded by Tiger of Mysore - Tipu Sultan Amoun

I
( Reject ) Confirm
Create auction Ne A

Fig.3 Hosting an Auction
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2) Hosting an Auction - After entering all the details of the auction, the host can create the auction by paying a nominal amount of
gas fee as a transaction has been made on the blockchain. As it is shown in fig 3.

< C @ localhost e @ N0

~ = = B MetaMask Notification
@ Decentralized Auction Home View auctions Host auction Bid in auction Ha

! Click here to add to your

Place bid on you product

DETAILS

EDIT

Product Id
Estimated gas 0.00119162
8 fee 0.001192 MATIC
= Max fee: 0.00119162 MATIC
Bid i
0.0055
0.00119162
Total
Name 0.00119162 MATIC
Amount + ga: Ma: t:
Yash Vyas o T e

Contact Number

8782457883 \ g Reject 3

Fig.4 Placing Bid

3) Placing Bid - Interested buyers can place their bids after entering the bid amount and contact details. Here a bid is placed and
only the gas fee is paid. The bid amount will be transferred only if it’s a winning bid. As shown in fig.4.

€ > C O localhost3000/finishAuct RSN I A AN

~ 0 - I8 MetaMask Notification
.ﬁ Decentralized Auction Home View auctions Host auction Bid in auction Haj

(‘ Ramesh - ® ocnctne

New address detected! Click here to add to your

address book.

Transfer funds to claim your prize

DETAILS

Product Id

| Estimated gas 0.0001896
8 foe 0.00019 MATIC
T ™ Maxfee: 0.0001896 MATIC

Claim prize
0.0056896

Total

0.0056896 MATIC

Max amount:

| = )

Fig.5 Final transaction for Winning Bid
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4) Final transaction for winning bid - Here, the user won the auction and now the transaction between the bidder/buyer and

host/seller will take place. As shown in fig.5.

gé Decentralized Auction

All Bids

Product id

1

Bid id

1

Seller address

Ox15C680F73F30E3B50105a9B4953F15c87884FD4D

0x7df826eC6B0Od7211E645c87E42321000aa6714da

0x7df826eC6BOd7211E645c87E42321000aa6714da

0x7df826eC6B0Od7211E645c87E42321000aa6714da

Ox4f4eC32AA7a68C430C382A099ED70D50737F7bCa

0x7df826eC6B0Od7211E645c87E42321000aa6714da

0x7df826eC6BOd7211E645c87E42321000aa6714da

Ox7df826eC6B0Od7211E645c87E42321000aa6714da

OXF5C87758E34E6932642E1c3Bc24a45446950FE4B

OXF5C87758E34E6932642E1c3Bc24a45446350FE4B

0x7df826eC6B0Od7211E645c87E42321000aa6714da

0x7df826eC6BOd7211E645c87E42321000aa6714da
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Bidder address

Ox7df826eC6BOd7211E645c87E42321000aa6714da

Ox15C680F73F30E3B50105a9B4953F15c87884FD4D

0Ox15C680F73F30E3B50105a9B4953F15c87884FD4D

Ox15C680F73F30E3B50105a9B4953F15c87884FD4D

OxF5C87758E34E6932642E1c3BC24a45446950FE4B

OxF5C87758E34E6932642E1c3Bc24a45446950FE4B

Ox4f4eC32AA7a68C430C382A099ED70D50737F7bCa

Oxbac7922c31b35cf063730BOSFOD6932C03f85C2D

0xbac7922c31b35cf063730B05FOD6932C03f85C2D

Ox4f4eC32AA7a68C430C382A099ED70DS0737F7bCa

Ox4f4eC32AA7a68C430C382A099ED70D50737F7bCa

Ox4f4eC32AA7a68C430C382A099ED70D50737F7bCa

Home View auctions Host auction Bid in auction Hault auction Close auction View bids

Bid amount

0.002

0.002

0.02

0.003

0.0015

0.003

0.0035

0.0037

0.002

0.0025

0.069

0xbac7922c31b35cf063730BOSFOD6932C03f85C2D Ox7f: 357835fF3Ab. 19+ 096 9] 9 0.0055

Fig. 6 All bids list

5) All bids list - In the View bids section, all the bids placed by all users to date in auctions are displayed in a tabular format. As
shown in fig.6.

VII.  CONCLUSIONS

In this paper, we conducted a study of online auction centralized and decentralized systems available in the market. The study
showed the drawbacks of traditional centralized systems and the implementation complexity of decentralized systems. Compared
with the traditional auction schemes, the proposed scheme used the features of blockchain technologies to realize decentralized
auctions. The risks from the third-party auctioneers were well eliminated. All the transaction information regarding the auction was
encrypted with the public keys of the smart contract, which prevents information leakage. The bid price is only known to the smart
contract other than published on the blockchain. Smart contract treats all bidders equally. Blockchain makes it impossible for the
users from tampering with the bid data. All bidders can verify and prove their auction results with zero-knowledge proof. No user
will be able to deny the bid price. The scheme is cost-effective as it was free of the cost of the third-party auctioneer, which made
the biggest benefits for all auction parties.

The result of this study is therefore to develop an online auction system implemented in Blockchain overcoming the drawbacks of
the existing system where users can participate as well as host auctions of valuable items.
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