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Abstract

This research presents the development of an Election System Packge Based on blockchain for
Ministry of Finance. Currently, there are two methods: on-site elections and elections through a
centralized data collection system. However, transparency and fairness issues, and each election

has different conditions, requiring system developers to create a new system each time.
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This study proposes a Election System Package Based on
blockchain for Ministry of Finance with three objectives: (1)
Develop an election system for use in the Ministry of Finance
that meets the needs of users. (2) Develop an election system
just once and can adapt it to every election. (3) Develop a
transparent, fair, and auditable election system. The research
begins by studying the existing system, gathering user
requirements, reviewing relevant documents and research, and
analyzing collected data. The proposed system introduces
blockchain technology to enhance transparency and verification.
The system includes a graphical user interface (GUI) and an
application programming interface (API) developed using Next.js
The smart contract is deployed using Solidity and Hardhat as the
development environment for Ethereum. The system was tested
as follows: (1) Unit test, totaling 15 items, with the test results
passing all 15 items. (2) Performance testing, consisting of testing
the time used for recording and reading data from blockchain
and from the centralized database of traditional systems reveals
that saving data to the blockchain takes more time to complete
transactions than reading data from the blockchain. But reading
data from a blockchain takes less time than it takes to read data
from a centralized database, and testing the maximum number
of transactions per second. The system supports an average of
116.443 transactions per second and (3)Evaluation of the system
features. It was found that the system has high data consistency,

high data completeness and high transparency in accessing

information, etc.

Keywords: Blockchain, Smart contract, Graphical User Interface

(GUI), Application Programming Interface (API)
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miﬁ’wuﬁwuLﬁan@?@ﬁ%%gﬂﬂ Usznauluaensiamun
smart contract m‘sﬁ’wma'aum'aﬂisamﬂiwﬂﬂﬁ’wﬁ%
(graphic user interface : GUI) NS IR 8 YAy
IUiLLﬂSM‘Ui%ELﬂG; (application programming interface :
API) uarnsiadasyuu TneflswasiBendtil

4.1 A1SWAILI smart contract

smart contract ﬁﬁ@umﬁuﬂisﬂaugwéauﬁﬁﬁm 4 du
Taun msﬂszﬂmimaagwgmﬂa miﬂﬁzmmmmizﬁ s
Usemesiauds uaensUssmetanda TnefineasBeonsall

4.1.1 mM3sUsznAlATeEseYaya (structures)
\Jun1sUsen1ean smart contract dveyandalaune uaz

voyaunazyin Tlasasadusensls

4.1.2 msﬂszmﬂmqmiaj (events)

JunisUsenimmanisafiansadad ula wu $n1g
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sdyaaﬂaﬁLﬁjuéauﬂﬁsﬂammmamszﬁ LAZAITLNTNTZANY

(Emit) wnn1saluisndu castvote Taglads Emit

pragma solidity 7A0.8.9;
contract Election {
/]
event VoteCast(uint256 indexed candidateld);
/]
function castVote(uint256 _candidateld) public votingOpen {
Y
emit VoteCast(_candidateld);

E‘Uﬁ 7 G]U’JE]EJ’Nﬂ'ﬁﬂi%ﬂ’WﬂLLﬁng\liﬂi%"\]’]ﬂm@ NN3eU

4.1.3 n1sUsznAaauUs (Variables)

LﬁjUﬂ’]i‘ﬂizﬂ’]ﬁ’J"] smart contract “l’fﬁmﬁmﬁu%a;ga
o¢lsuns lnedudsiivsenianiele contract Tnemssasley
dmsumstaiivoyaadly ufenisu aufuusiivsenie

TuNanduagidudiuystingn

4.1.4 nsUssnawendu (Functions)

Wun15UsEA1A71 Smart contract Hanusavineslslaung

31n3U7 8 auiulaandnisuseniaiandu castvote iy

dmiumsasaviuidsadenas Fe3uan ID vesadiag lay
YUADUNITNUY A9Tl

o ammdRUTIHARsLLUAssnouTugTaviFondily
wosuty 9 Frezanusaluasaeuidevlnsluln

o aydeUANIULTDIAIATILLAE DALY
deddunlosunisidondaiu 9 187 Seazanunsaly
nsrvaeuioulnelila

e a529a0U71 ID vy aNAsi Aenufoylusienns
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35
pragma solidity 70.8.9;
contract Election {
/...
function castVote(uint256 _candidateld) public votingOpen {
require(

authorizedVotersimsg.sender],
"You are not authorized to vote."
)
require(votersimsg.sender], "You have already voted.");
require(
_candidateld > 0 && _candidateld <= candidates.length,
"Invalid candidate ID."
)
candidates]_candidateld - 1].voteCount++;
votersmsg.sender] = true;
emit VoteCast(_candidateld);

3U# 8 Megnamsusematandulaglyniw Solidity

4.2 nswmusuReUsTaunTAnuglY
aaum eUszauns i ﬂﬁlw,\ul%[ﬂ; (graphic user interface : GUI) T
sruudenisdnisagus urdeadlendniivilug lansaw il
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acluit client Tvnseulaenlaud wilnivaniuleniaig
I

uonaniiyifeddyadiduaunsu web3 iunddusunsu
dmiulrlunsuszanufuuSoniaou uae smart contract Aifinc
ogluufenan lnseddusunsuiasyhnilauuivumigesfinn
fularu Ethereurn vi3efinsidelsnuaiuvens wu MetaMask
w3a Coinbase Wallet wunu Tnewlefimsuszanuiuudeniou
UresaEvg B usutnuneun sy

4.3 nsWasunsysTauTUsunsuUsgNA MW
équﬁiaﬂszmuiﬂsl,l,niuﬂizqnﬁ (application
programming interface : API)

maaisuﬂaﬂﬂmﬂﬁu Nextjs Tunswann 31 Nextj s mmmmm

w1 backend APIs im ald) Imwimmu server Wiyl iBaun Eﬁ’N

Triawes AP lamelslntawes pages faeenamy
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® /api/otp-validate n1vaeuoulvues OTP figlyeu
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5. A1snagauLazn1susEiiuNg
IuﬂwsﬁquigUULﬁ@ﬂ@?ﬁéﬁﬂgm finsvedeuUsziliung 99
Usznaulua i (1) nsnaaauUsz@ns Amn15vianu
(performance testing) (2) AINAFEUNUIBE B (Unit testing)
uaw (3) mavszdiuanaifvosszuy Ineflwanendsil

5.1 nmAdauUIEANSAINAITNINIUYDITZUY

5.1.1 mi‘wmaa‘uL'aa']ﬁ“l%ﬁm%'un'ﬁﬁ'uﬁnLLaza"m‘Zaga
mnuéanwjuu,azmng'm%ayatwumuquénma
YDITTUURIAL
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ossruvlum TunAdeUnaTT W d s uns deploy smart

contract , Tuin uagie ayaIINUA BN ffldumeunsvinnu

muﬁaamwmﬁﬁﬂugﬂﬁ 9

it('castVote() time', async function () {

await election.deployed();

const startTime = Date.now();

await election.connect(accountl).castVote(1);

const endTime = Date.now();

const timeTaken = (endTime - startTime) / 1000;
console.log(‘castVote() time: $ftimeTaken} seconds’);
)

3UN 9 feewgaAdailslummaseunailylumstuiinueya

NNAINAEBU wudwazuvﬁanéﬂ%ﬁwﬁagﬂﬂ Tyl
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winigaly 1 Juni
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wiazAslalnafesiuAIRa s FauandliuamuwIue

Tunsveass InelNanSNARBUMUANT WA 3

const NUM_TRANSACTIONS = 100;

const promises = Array.from({ length: NUM_TRANSACTIONS Dmap((_, index) =>
sendTransaction(PRIVATE_KEY, currentNonce + index)
)
const startTime = Date.now();
try {
const transactions = await Promise.all(promises);
const confirmationPromises = transactions.map((tx) =>
waitForConfirmation(tx.hash)
)
await Promise.all(confirmationPromises);

const endTime = Date.now();

U 10 feesgarndsilylumsnedeudnuaugsnssuiiuden

wuesyuuiulnanniigatu 1 3wl

AN3197 3 HANMINAFRUTINIUGINTILT VAN VBszuuiy
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i 31U3U 100 Tu 1 3un
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