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Blockchain Technology and Decentralized Finance:
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Summary: Blockchain technology represents a revolutionary concept in the field of digital economy, enabling
security, transparency, and decentralization of data and transactions. This paper explores the fundamental
principles of blockchain technology, the role of cryptocurrencies, and the development of decentralized finance
(DeFi). It analyzes key differences between centralized and decentralized exchanges, as well as the significance
of DeFiapplications in the modern financial ecosystem. Additionally, through a case study, the paper presents
the process of creating a new cryptocurrency—ELAB—including the implementation of a smart contract on
the Binance Smart Chain network and token distribution. The main goal of the paper is to provide both the-
oretical and practical insights into the fundamental concepts of blockchain and its application in real-world
systems. The study’s results demonstrate how cryptocurrencies can be utilized in various contexts, including
the educational system, where gamification through digital tokens can enhance student engagement.
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Blockchain Technology and Decentralized Finance: Theory and Practice in Cryptocurrency Creation

INTRODUCTION

Blockchain technology is one of the key innovations in the modern digital world, enabling
security, decentralization, and transparency of data and transactions (Bogdanovic et al.,
2019). Structurally, blockchain is a distributed ledger that records transactions in linked
blocks, ensuring resistance to forgery and censorship (Barney et al., n.d.). Its applications
extend far beyond financial transactions, including healthcare, education, cybersecurity,
and the entertainment industry.

A particularly significant application of blockchain is in the development of cryptocur-
rencies, digital assets that facilitate peer-to-peer transactions without intermediaries (Per-
nice & Scott, 2021). Cryptocurrencies such as Bitcoin and Ethereum form the foundation
of the crypto economy, while new concepts like StableCoins and decentralized finance
(DeFi) are redefining traditional financial models (Milutinovi¢, 2018). DeFi allows users
to access financial services such as lending, trading, and saving without intermediaries
like banks or other centralized institutions, using blockchain-based decentralized appli-
cations (dApps) (Jensen et al., 2021; Johnson, 2021).

In addition to providing a theoretical overview of key blockchain and cryptocurrency
concepts, this paper focuses on the practical aspect by presenting the creation of a new
cryptocurrency—ELAB. Using Binance Smart Chain as a case study, it details the imple-
mentation of a smart contract, token creation, and distribution process. Furthermore, the
potential application of such solutions in education is explored through the introduction
of a blockchain-based reward system.

The following sections first review the literature and fundamental principles of block-
chain technology and cryptocurrencies. Then, decentralized finance and its applications
are discussed, followed by a case study on the creation and distribution of the ELAB
cryptocurrency. Finally, the paper explores future possibilities for blockchain technology
in education and other sectors.

BLOCKCHAIN TECHNOLOGY

Blockchain can be defined as a digital ledger that records all transactions occurring within
a network of computers, ensuring transparency, security, and immutability of recorded
data (Bogdanovic et al., 2019; Nofer et al., 2017). The term blockchain comes from the way
transactions are stored in a network—blocks. Each individual block in the chain contains
transactions, and whenever a new transaction occurs on the blockchain, it is recorded
in the ledger of every participant. A database managed by multiple participants is called
a decentralized database or distributed ledger technology (DLT) (Barney et al., n.d.) (Liu
etal., 2020).

Blockchain technology provides a solution to the issues of centralized systems, which
allow the most powerful users to control publicly visible information, thereby limiting
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the system while other users make decisions solely based on available data (Bogdanovi¢
etal, 2019). If someone wanted to compromise a blockchain system, they would need to
alter every block in the chain across all distributed versions of the ledger. To carry out
such an attack, a hacker would need to control 51% of the entire chain, which is extremely
difficult in well-developed blockchain networks (Ye et al., 2018).

There are two main types of blockchain networks—private and public (Bogdanovic et
al., 2019; Wegrzyn & Wang, 2021). Public or “permissionless” blockchains allow anyone
to participate in financial transactions without requiring identification (Guegan, 2017).
Public blockchains usually have a native cryptocurrency, and consensus is often achieved
through economic incentives and the implementation of Proof-of-Work (PoW) (Montev-
irgen, 2022; Sriman et al., 2021).

On the other hand, private or “permissioned” blockchains require participant identity
verification (Guegan, 2017; Hao et al., 2018; Wegrzyn & Wang, 2021). In private block-
chains, interactions between a group of participants with a shared goal—but without com-
plete trust in each other—can still be secured (e.g., transactions involving the exchange of
goods, information, or assets). Blockchain technology has various applications, including
the music industry, healthcare, education, cybersecurity, and many others (Hao et al,,
2018; Wegrzyn & Wang, 2021).

TOKENS AND CRYPTOCURRENCIES

Blockchain tokens are digital entities that facilitate ownership, transfer, and manage-
ment of various assets, rights, or values within decentralized networks. (Bogdanovi¢ et
al., 2019). These tokens operate based on distributed ledger technology (DLT) principles
and can be used for a wide range of applications, including digital currencies, ownership
instruments, access keys, and system rewards (Schwiderowski et al., n.d.).

There are several key categories of blockchain tokens (Oliveira et al., 2018):

o Payment tokens are used as digital money and enable direct peer-to-peer transa-
ctions without intermediaries, with Bitcoin and Ethereum being the most well-
known examples.

« Utility tokens provide access to specific services or functionalities on blockchain
platforms.

o Asset tokens represent digitalized forms of real-world assets, such as stocks, real
estate, or artworks. This classification helps in understanding the different roles of
tokens in the digital economy and enables regulatory bodies to apply appropriate
legal frameworks.

One of the main challenges in the token economy is interoperability between dif-
ferent blockchain networks, which can affect token usability and value. While private
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blockchain networks offer greater control over interaction and transaction rules, public
blockchain systems provide higher transparency and decentralization but also present
regulatory and scalability challenges (Sunyaev et al., 2021).

Payment tokens can be categorized as either native or tokenized (Oliveira et al., 2018;
Schwiderowski et al., n.d.):

» Native tokens are the fundamental tokens of a blockchain network, serving as
its primary medium of exchange and payment. They are directly linked to the
blockchain on which they operate. Bitcoin (BTC) is the first and most well-known
example of a native token, designed exclusively as a digital currency that enables
peer-to-peer transactions without the need for centralized authorities. Similarly,
Ether (ETH), while primarily used to execute smart contracts on the Ethereum
network;, also functions as a payment token to cover transaction fees (gas fees).

o Tokenized payment tokens are tokens created on existing blockchain networks
using standardized protocols such as ERC-20 (Ethereum) or BEP-20 (Binance Smart
Chain). These tokens do not have their own blockchain but instead utilize the infra-
structure of existing networks to facilitate transactions. Examples include USDT
(Tether) and USDC (USD Coin), which are StableCoins pegged to the value of tra-
ditional fiat currencies to reduce volatility.

The development of tokenized ecosystems creates opportunities for entirely new
business models, including decentralized finance (DeFi), where tokens allow users to
lend, invest, and insure assets without the need for traditional banking institutions.
Additionally, the growing adoption of non-fungible tokens (NFTs) demonstrates how
blockchain can transform the art and creative industries by enabling the creation of
digital proof of ownership that is immutable and verifiable within blockchain networks
(Schwiderowski et al., n.d.).

Cryptocurrencies

Cryptocurrencies are digital or virtual forms of currency that use cryptography to secure
payments and eliminate the need for intermediaries in transactions (Milutinovi¢, 2018).
These currencies can be obtained through mining on a blockchain network or by pur-
chasing them on crypto exchanges. They rely on various encryption methods, such as
public-private key pairs and hash functions (Pernice & Scott, 2021). Although cryptocur-
rencies like Bitcoin are rarely used for everyday purchases, they have gained popularity as
financial instruments due to their increasing value and the ability to transfer funds across
borders (Burniske & Tatar, 2018).

The blockchain infrastructure is responsible for the Bitcoin revolution (Tapscott &
Kaplan, 2019). Bitcoin is a cryptocurrency that ensures security and trust through verifica-
tion and validation programs for transactions (Lewis, 2018). Because blockchain networks
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operate independently of any centralized institution, Bitcoin is not controlled by traditional
central payment systems or banking authorities (Lewis, 2018; Pernice & Scott, 2021).

Leading blockchain technologies of major cryptocurrencies and their networks, such as
Bitcoin, Ethereum, and Binance, continue to grow. As their adoption increases, new blocks are
added to the chain, significantly enhancing the security of transaction records (Burniske &
Tatar, 2018). As a cryptocurrency, Bitcoin uses decentralized cryptographic tools and a peer-to-
peer system to allow users to transfer money without relying on centralized trusted entities like
payment processors or banks (Lewis, 2018; Nakamoto, n.d.). On the other hand, Ethereum,
as a platform for smart contracts, and its native cryptocurrency Ether (ETH), enables users
not only to transfer money but also to develop and execute decentralized applications (dApps)
without relying on centralized intermediaries such as traditional servers or financial insti-
tutions (Arslanian, 2022; Tikhomirov, 2018). Additionally, the Binance blockchain ecosys-
tem and its cryptocurrency Binance Coin (BNB) utilize both decentralized and centralized
infrastructures to facilitate value transfers, trading, and interaction with the Binance Smart
Chain network. This provides users with options for transactions, payments, and launching
decentralized applications, while also offering additional liquidity and services through the
centralized Binance exchange (Cernera et al., n.d.; Kaur, 2023; Nugroho & Setiawan, 2023).

As of September 2024, the cryptocurrency market is in a stabilization phase. The total
market capitalization of cryptocurrencies amounts to $2.2 trillion, according to https://
coinmarketcap.com/.

Most popular cryptocurrencies have their own blockchain and native currency, such
as Bitcoin, Ethereum, BNB, XRP, and Solana. In addition to these, there are also cryp-
tocurrencies classified as StableCoins, such as Tether (USDT) and USD Coin (USDC). A
StableCoin is a type of cryptocurrency that is usually pegged to a specific fiat currency,
such as the US dollar, euro, or yen (Sidorenko, 2019). There are also special cases of Stable-
Coins backed by gold or other cryptocurrencies, although they are less commonly used.

DECENTRALIZED EXCHANGES AND DECENTRALIZED FINANCE

Crypto exchanges base their business on facilitating the buying and selling of cryptocur-
rencies while charging a transaction fee (Brasse & Hyun, 2023; Johnson, 2021). Larger
exchanges also offer savings options, similar to traditional banking systems. In such
systems, users receive interest on their savings, often at higher rates than those offered
by traditional banks (Wembo, 2025).

The cryptocurrency market is highly dynamic and subject to significant changes due
to its relatively short history. However, new laws and regulations help mitigate risks and
fluctuations. Major crypto exchanges in the United States operate under the supervision
of government agencies (Johnson, 2021).

Centralized exchanges (CEX) are organizations that coordinate large-scale crypto-
currency trading using a business model similar to traditional exchanges (George, 2023).
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In contrast, decentralized exchanges (DEX) operate without central authority, but they
remain less common than their centralized counterparts, which still account for approx-
imately 90% of all crypto exchanges (George, 2023).

The largest exchange by transaction volume is Binance, processing around $20 billion
in daily transactions (Brasse & Hyun, 2023). Binance operates as a centralized exchange
but has also launched a decentralized division. It has its own cryptocurrency, Binance Coin
(BNB), and a proprietary blockchain, Binance Smart Chain (BSC) (Kaur, 2023; Nugroho
& Setiawan, 2023). By developing its own blockchain, Binance has actively entered the
decentralized exchange market (Lehar & Parlour, 2021).

Originally, Binance Coin (BNB) was based on the Ethereum blockchain, following the
ERC-20 token standard (ERC-20 Token Standard, n.d.). It later became the native token of
the Binance Chain. BNB was launched in July 2017, with an initial supply of 200 million
tokens (Kaur, 2023).

Currently, BNB s the sixth-largest cryptocurrency by market capitalization, valued at
approximately $91.7 billion (Cryptocurrency Prices, Charts And Market Capitalizations
| CoinMarketCap, n.d.). Binance’s growth has played a significant role in BNB’s success.

Binance DEX is a decentralized exchange that aims to bring key features of the Binance
platform into a decentralized environment, offering security and other DEX advantages
(Asefetal., 2024). Binance Chain is the foundation of this exchange, with a primary focus
on fast and efficient asset exchange management. Binance DEX enables the receiving
and sending of Binance Coin (BNB) between different addresses (Asef et al., 2024; Brasse
& Hyun, 2023; Cernera et al,, n.d.). BNB has been converted into the native coin of the
Binance Chain, increasing its use for fees and transactions (Kaur, 2023).

Decentralized Finance (DeFi) is a movement that promotes financial services such
as lending and trading without centralized intermediaries (Jensen et al., 2021). These
services are enabled through decentralized applications (dApps), most of which are
built on the Ethereum platform. DeFi encompasses banking, bonds, money markets,
and insurance, replicating traditional financial systems within decentralized networks
(Jensen et al., 2021).

Key Categories of DeFi (Jensen et al., 2021):

1. Decentralized Exchanges (DEX)
These platforms allow users to exchange cryptocurrencies without the involvement
of any centralized third party, while also enabling them to retain full control over
their digital assets. By not storing funds on centralized exchanges, users avoid the
need to trust the solvency of those platforms.

2. DeFiLending and Borrowing
This type of lending allows users to deposit their own digital assets as collateral,
in exchange for which they can obtain an appropriate loan. Digital assets can also
serve as a means of saving, allowing users to participate in the lending market and
earn interest on their deposits. This lending and borrowing system completely
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eliminates the need for credit rating checks, creditworthiness assessments, or even
bank accounts.

Decentralized Stablecoins

A concept that addresses trust issues. Stablecoins are created using over-collate-
ralization methods, recorded in decentralized ledgers, and managed by decentra-
lized autonomous entities. The reserves of StableCoins are fully transparent and
publicly available for verification.

In addition to these crucial factors, many others contribute to the growth of the decen-
tralized sector, including payments, financial management, insurance or funds, deriva-
tives, and various other elements (CoinGecko et al., 2021; Lau et al., 2021).

The sector of decentralized applications and organizations is showing a growth trend.
Following the last recession, corrective and stabilization measures were implemented
across the entire DeFi market, which currently has a capitalization of approximately
$100.6 billion (Total DeFi Market Cap Chart — TradingView, n.d.).

The DeFi sector is continuously evolving, emphasizing accessibility and ease of crea-
tion, which attracts a significant number of new investors. Among the many functional-
ities this sector offers are (CoinGecko et al., 2021; Lau et al., 2021):

Wallets — Argent provides a dramatically superior user-focused crypto wallet with
state-of-the-art security, seamless local integration with DeFi decentralized applica-
tions such as Compound and others, as well as options that do not require seed keys.
DeFi Portfolio Management — Zapper efficiently abstracts complex processes and
steps involved in managing DeFi portfolios, applications, and products. Additio-
nally, it enables users to easily access various financial assets within a single plat-
form, significantly saving time and effort.

Automated Transactions — Gelato Finance has introduced a mechanism known as
an event-driven crypto transaction reactor. This tool allows users to define speci-
tic activities that will be executed automatically when certain conditions are met,
such as “Buy Ether when the price reaches $200” or “Send cryptocurrency to Alice
on her birthday.”

Insurance - Nexus Mutual serves as an example of guarantee and protection mec-
hanisms. The platform allows users to secure their digital assets, functioning on a
community-based model where members can invest in insurance and collectively
decide on payouts covering potential incidents.

Given the expansion of this sector, proper regulations and easier user access are
essential to ensure its continued growth (Bogdanovic¢ et al., 2019; Brasse & Hyun, 2023;
Johnson, 2021).
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CASE STUDY - ELAB CRYPTOCURRENCY

The case study presented in the following section demonstrates the process of creating a
cryptocurrency. When developing a cryptocurrency, it is necessary to write, develop, and test
a smart contract on a blockchain network. Every transaction, including testing, requires the
use of cryptocurrency in a specific amount. However, for testing purposes, a test network and
test tokens provided by each blockchain network are used (Bogdanovi¢ et al., 2019; Gururaj et
al., 2020; Nofer et al., 2017). These test tokens are obtained through faucets (What Is a Crypto
Faucet?| Coinbase, n.d.).

Initially, it is necessary to create a digital wallet, which enables cryptocurrency trans-
actions and storage, as well as the creation of a new cryptocurrency. A wallet can be either
software-based or hardware-based and serves to store information about the owner’s private
blockchain keys, execute transactions on a blockchain network, and store information about
the owner’s cryptocurrencies (Mackay, 2019). For the purpose of this case study, a software
cryptocurrency wallet—Metamask—was used.

The case study was implemented on the Binance Smart Chain TestNet blockchain network.
Every major blockchain network has its own test version, which allows for testing decentral-
ized applications without the need to spend real cryptocurrency assets. Migrating from a test
network to a live network requires only a few additional steps in a standardized procedure.

The Binance Smart Chain network is based on the Ethereum blockchain, meaning that
the Solidity programming language is used to create the smart contract, i.e., the crypto-
currency (koinmilyoner, 2023).

The process of creating a smart contract is illustrated in Figure 1.

balanc
uint256)) pri

e _totalSupply

string i e _name
string e _symbol

constructor(string memory name_, string nory symbol ) {

_nhame = name_
_symbol = symbol_

Figure 1: Smart Contract Creation

The provided code segment creates an ERC20 smart contract that defines the rules
for token creation. The _balances mapping stores data on each user’s balance, indicating
how many tokens each address (user) owns. The _allowances mapping keeps track of how
many tokens one address (user) is allowed to spend on behalf of another address (user).
The _totalSupply variable specifies the total amount of tokens issued within the system.
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The _name and _symbol variables store the token’s name and symbol, which are used to
identify the token in the market.
The constructor is called when the contract is deployed on the blockchain network.
It takes two parameters for token identification and initializes them with specific values.
After creating the contract, functions are programmed to provide specific function-
alities within the system. Figure 2 shows a function that retrieves the balance, i.e., the
account status, of a specific user.

function balanceOf(a

returns (uint2 {
return _balances[account]

1
J

function transfer(address to, uint256 amount) public
returns (bool) {
ad owner = msgSender()

_transfer(owner, to, amount)
return

Figure 3: Fund Transfer

function _transfer(
from
to
256 amount
ir 1
require(from (0), "ERC20: transfer from the zero address™)
require(to address(© "ERC20: transfer to the zero address™)

_beforeTokenTransfer(from, to, amount)

uint256 fromBalance = _balances[from]
require(fromBalance >= amount, "ERC20: transfer amount exceeds balance™)
unchecked {

_balances[from] = fromBalance - amount

1
J

_balances[to] += amount
emit Transfer(from, to, amount)

_afterTokenTransfer(from, to, amount)

Figure 4: Implementation of the Fund Transfer Function

Figure 3 represents a function that allows a specific address (owner) to send a certain
amount of cryptocurrency (amount) to another address (to). The condition for success-
tully executing this function is that the amount of cryptocurrency being sent must be
non-negative.
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The _transfer function shown in Figure 4 contains the logic behind transferring funds
from one address to another. The function verifies that sending to or from the null address
is not allowed, as it may lead to fund loss, and it triggers the _beforeTokenTransfer func-
tion, which contains code segments for validation and transaction tracking before the
actual transfer. The function then checks whether the sender has enough tokens, deducts
the transferred amount from the sender’s balance, and increases the recipient’s balance by
the same amount. Finally, the function calls _afterTokenTransfer, which may also contain
logic for tracking transactions or gathering transaction statistics.

contract Token is ERC20 {

r
i &

_mint(m f 08 * (10 ** uint2s56(decimals())))

Figure 5: ERC20 Contract

A specific instance of the ERC20 contract used to create the Elab cryptocurrency
with an issuance of one billion units is shown in Figure 5. After completing the coding
phase, deployment is required to release the newly created cryptocurrency into circula-
tion (Figure 6). Deploying the cryptocurrency and making it available for use requires
paying blockchain network fees (Figure 7).

% MetaMask Notification = X
DEPLOY & RUN TRANSACTIONS &
@ Smart Chain - Testnet
‘ Account 1 New Contract
Injected Web3
Custom (97) network §
© @ Newgas experience x
0x715..9CAf0 (0.2 ether) We've updated how gas fee estimation and
customization works.
Turn on Enhanced Gas Fee Ul in Settings
3000000
DETAILS DATA -
EDIT
Estimated gas ° 0.01154872
Token - contracts/Token.sol : fee 0.011549 BNB
Site suggested Max fee: 0.01154872 BNB

Deploy

0.0154872
0.01154872 BNB

At Address Amount + gas fee Maxamount: 0.01154872 BNB
Transactions recorded @ v S

Figure 6: Figure 7: Fees for Creating and Deploying
Cryptocurrency Deployment the Cryptocurrency

Total
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Contract Deployment X
Status View on block explorer
Confirmed Copy Transaction 1D
From To
@ 0715.c410 New Contract
Transaction

Nonce 0
Amount -0BNB
Gas Limit (Units) 154872
Gas Used (Units) 1154872
Gas price 10
Total 0.01154872 BNB

+ Activity log

+ Transaction data
Figure 8: Successful Smart Contract Deployment

After successfully paying the required fees, we receive a confirmation message indi-
cating the successful deployment of our smart contract (Figure 8).

DISCUSSION

The process of creating the ELAB cryptocurrency in this research demonstrates how
blockchain technology can enable the development of customized digital tokens with spe-
cific functionalities. Using smart contracts on the Binance Smart Chain network allows
for efficient and transparent management of token distribution, while digital wallets like
MetaMask provide an easy way to store and use them. This process highlights that cryp-
tocurrency creation is not limited to global financial institutions but can also be applied
in specialized sectors such as education, financial instruments, and digital identities.

The distribution of cryptocurrency is based on a simple principle, considering that a
specific number of created ELAB tokens is initialized to the primary address. All that is
needed for distribution are the recipient addresses to which specific amounts of the token
should be sent.

The potential use of ELAB tokens remains open for further discussion. One proposed
application scenario is in the education system, where tokens could serve as a tool for
gamifying the learning process. Students could use the ELAB cryptocurrency as a reward
system for academic achievements or as a means of validating participation in courses and
projects. Such a model could enhance student engagement and increase the transparency
of assessment and certification processes.
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However, questions regarding the further development and integration of such sys-
tems arise. Could these tokens hold value beyond the internal ecosystem, and would
regulatory frameworks recognize them as legitimate means of exchange? Additionally,
how can the long-term sustainability of tokens be ensured, preventing speculation and
potential regulatory hurdles? Further research is needed to test the stability, acceptance,
and security of such models in real-world applications.

CONCLUSION

This study explored the fundamental concepts of blockchain technology, cryptocurren-
cies, and decentralized finance, with a particular focus on the process of creating and
distributing customized tokens. Through a detailed literature analysis and the ELAB
cryptocurrency case study, the research demonstrated the practical application of smart
contracts and decentralized technologies in the development of digital assets.

The main contribution of this work lies in connecting theoretical foundations with a
practical experiment in cryptocurrency creation, providing insights into the possibilities
that blockchain offers beyond traditional financial flows. The case study highlights the
potential application of tokens in education, enabling greater transparency and efficiency
in evaluation through decentralized reward systems.

The obtained results open up numerous new questions and directions for future
research. Further work could include analyzing the regulatory aspects of token creation,
testing tokenization models in various sectors, and exploring the long-term sustainability
of such systems. Blockchain technology continues to evolve, offering new opportunities
for the digitalization of financial and non-financial resources, and such experiments
contribute to a better understanding and adaptation of this innovative approach across
different domains.
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uvoD

Blokcejn tehnologija predstavlja jednu od klju¢nih inovacija u savremenom digitalnom
svetu, omogucavajuci sigurnost, decentralizaciju i transparentnost podataka i transakcija
(Bogdanovi¢ et al., 2019). Po svojoj strukturi, blokéejn je distribuirana knjiga (ledger)
koja belezi transakcije u povezanim blokovima, obezbedujuci imunitet na falsifikovanje
icenzuru (Barneyetal., n.d.). Njegova primena seze daleko van granica finansijskih tran-
sakcija, ukljucujuci oblasti zdravstva, obrazovanja, sajber bezbednosti i industrije zabave.

Posebno znacajnu primenu blokcejn ima u razvoju kriptovaluta, digitalnih sredstava koja
omogucavaju peer-to-peer transakcije bez posrednika (Pernice & Scott, 2021). Kriptovalute
poput Bitkoina (eng. Bitcoin) i Eterijuma (eng. Ethereum) predstavljaju osnovu kriptoekono-
mije, dok novi koncepti, poput stabilnih kriptovaluta (eng. StableCoin) i decentralizovanih
finansija (DeFi), redefinisu tradicionalne finansijske modele (Milutinovi¢, 2018). DeFi omo-
gucava korisnicima da koriste finansijske usluge poput pozajmljivanja, razmene i $tednje
bez posredstva banaka ili drugih centralizovanih institucija, koriste¢i decentralizovane
aplikacije (dApps) zasnovane na blokcejnu (Jensen et al., 2021; Johnson, 2021).

Pored teorijskog pregleda klju¢nih koncepata blokcejn tehnologije i kriptovaluta, ovaj
rad se fokusira na prakti¢an aspekt kroz prikaz kreiranja nove kriptovalute - ELAB. Na
primeru Binance Smart Chain mreze, detaljno se opisuje implementacija pametnog ugo-
vora, kreiranje tokena i na¢in njihove distribucije. Takode, istrazuje se potencijal primene
ovakvih resenja u obrazovanju kroz uvodenje bodovnog sistema baziranog na blok¢ejnu.

U nastavku rada, prvo se analizira literatura i osnovni principi blokéejn tehnologije i
kriptovaluta. Zatim se obraduju decentralizovane finansije i njihova primena, nakon cega se
prikazuje studijski primer kreiranja i distribucije kriptovalute ELAB. Na kraju, diskutuje se
o mogucnostima buduce primene blokcejn tehnologije u obrazovanju i drugim sektorima.

BLOKCEJN TEHNOLOGIJA

Blok¢ejn je tehnologija koje se moze definisati kao digitalna knjiga (eng. ledger) svih tran-
sakcija koje se deSavaju u okviru neke mreze racunara, omogucavajuci transparentnost,
sigurnost i nepromenljivost upisanih podataka (Bogdanovic et al., 2019; Nofer et al., 2017).
Naziv blokcejn (eng. blockchain) dolazi iz nacina na koji se transakcije ¢uvaju na mrezi, a
to je blok. Svaki pojedinac¢ni blok koji se nalazi u lancu sadrzi transakcije i prilikom svake
nove transakcije koja se dogodi na blok lancu, ta transakcija se zapisuje u knjigu svakog
ucesnika. Baza podataka kojom upravlja vise ucesnika naziva se decentralizovana baza
podataka, (eng. distributed ledger technology - DLT) (Barney etal., n.d.) (Liu et al., 2020).

Blok¢ejn tehnologija pruza mogucnost reSavanja problema centralizovanih sistema
koji omogucavaju korisnicima sa najvise moc¢i da kontrolisu informacije koje su vidljive
javnostiina taj nacin ogranicavaju sam sistem, dok ostali korisnici donose odluke isklju-
¢ivo na osnovu dostupnih informacija (Bogdanovic et al., 2019). Ukoliko bi neko zeleo

120



Blokdejn tehnologija i decentralizovane finansije: Teorija i praksa u kreiranju kriptovalute

da ugrozi ili kompromituje blokcejn sistem, bilo bi neophodno da promeni svaki blok
koji se nalazi u lancu, u svim distribuiranim verzijama lanca. Kako bi takav napad bio
mogu¢, haker bi morao da ima kontoru nad 51% celokupnog lanca, $to je veoma tesko u
razvijenim sistemima blokcejna (Ye et al., 2018).

Postoje dve glavne vrste blokcejn lanaca — privatni i javni (Bogdanovic et al., 2019;
Wegrzyn & Wang, 2021). Javni, ili blok¢ejn ,,bez dozvole,” omogucava svima ucesce u
finansijskim transakcijama bez potrebe za identifikacijom (Guegan, 2017). U javnim blo-
kéejnovima obi¢no postoji “domaca” kriptovaluta, dok se konsenzus cesto postize kroz
ekonomske podsticaje i primenu ,,dokaza o radu” ( eng. Proof-of-Work - PoW) (Montevi-
rgen, 2022; Sriman et al., 2021).

S druge strane, privatni ili ,,dozvoljeni® blok lanci zahtevaju da se zna identitet uce-
snika (Guegan, 2017; Hao et al., 2018; Wegrzyn & Wang, 2021). U privatnom blok¢ejnu,
interakcije izmedu grupe ucesnika koji dele zajednicki cilj, ali nemaju puno poverenje
jedniu druge (na primer, transakcije koje uklju¢uju razmenu dobara, informacija ili sred-
stava) jo$ uvek mogu da se obezbede. Postoji nekoliko primena blokcejn tehnologije kao
$to su: muzicka industrija, zdravstvo, obrazovanje, sajber bezbednost i mnoge druge (Hao
etal., 2018; Wegrzyn & Wang, 2021).

TOKENI I KRIPTOVALUTE

Tokeni na blokcejnu predstavljaju digitalne entitete koji omogucavaju vlasnistvo, prenos
i upravljanje razlic¢itim vrstama sredstava, prava ili vrednosti unutar decentralizovanih
mreza (Bogdanovi¢ et al., 2019). Ovi tokeni funkcioni$u na principima distribuirane
knjige (DLT) i mogu biti koris¢eni za Sirok spektar aplikacija, uklju¢ujuci digitalne valute,
vlasnicke instrumente, pristupne kljuceve i sistemske nagrade (Schwiderowski et al., n.d.).

Postoji nekoliko klju¢nih kategorija blokcejn tokena (Oliveira et al., 2018):

o Platnitokeni (payment tokens) se koriste kao digitalni novac i omogucavaju direk-
tne peer-to-peer transakcije bez posrednika, pri ¢emu su Bitcoin i Ethereum naj-
poznatiji primeri.

« Utility tokeni sluze za omogucavanje pristupa odredenim uslugama ili funkcijama
na blokcejn platformama

o Asset tokeni predstavljaju digitalizovane oblike stvarnih sredstava, poput akcija,
nekretnina ili umetnickih dela. Ova kategorizacija pomaze u razumevanju razli-
¢itih uloga tokena u digitalnoj ekonomiji i omogucava regulatornim telima da pri-
mene odgovarajuce pravne okvire.

Jedan od glavnih izazova u token ekonomiji jeste interoperabilnost izmedu razlici-
tih blokcejn mreza, $to moze uticati na fleksibilnost kori§¢enja tokena i njihovu vred-

nost. Dok privatne blokcejn mreze omogucavaju ve¢u kontrolu nad pravilima interakcije
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i transakcija, javni blockchain sistemi donose ve¢u transparentnost i decentralizaciju, ali
iizazove u pogledu regulative i skalabilnosti (Sunyaev et al., 2021).

Platni tokeni mogu biti nativni ili tokenizovani (Oliveira et al., 2018; Schwiderowski
etal., n.d.):

« Nativni tokeni su osnovni tokeni blokcejn mreZe i sluZe kao njeno glavno sredstvo
razmene i placanja. Oni su direktno povezani sa blok¢ejn mrezom na kojoj funkcio-
nisu. Bitcoin (BTC) je prviinajpoznatiji primer nativnog tokena, dizajniran isklju-
¢ivo kao digitalna valuta koja omogucava peer-to-peer transakcije bez potrebe za
centralizovanim autoritetima. Sli¢no tome, Ether (ETH), iako prvenstveno sluzi
za pokretanje pametnih ugovora na Ethereum mrezi, takode se koristi kao platni
token za pokrivanje troskova transakcija (gas fee).

» Tokenizovani platni tokeni su tokeni koji su kreirani na postoje¢im blokcejn mre-
zama koriste¢i standardizovane protokole kao $to su ERC-20 (Ethereum) ili BEP-20
(Binance Smart Chain). Ovi tokeni nemaju sopstveni blokéejn, ve¢ koriste infra-
strukturu postoje¢ih mreza za izvr$avanje transakcija. Primeri uklju¢uju USDT
(Tether) i USDC (USD Coin), koji su StableCoin-i vezani za vrednost tradicional-
nih fiat valuta kako bi smanjili volatilnost.

Razvoj tokenizovanih ekosistema otvara mogucnost za potpuno nove poslovne
modele, ukljuc¢ujudi decentralizovano finansiranje (DeFi), gde tokeni omogucavaju kori-
snicima da pozajmljuju, ulazu i osiguravaju sredstva bez potrebe za tradicionalnim ban-
karskim institucijama. Takode, rastuc¢a primena non-fungible tokena (NFT) pokazuje
kako blokcejn moze transformisati umetnicku i kreativnu industriju, omogucavajuci
stvaranje digitalnih dokaza o vlasnistvu koji su nepromenljivi i proverljivi u blokcéejn
mrezi (Schwiderowski et al., n.d.).

Kriptovalute

Kriptovalute su digitalni ili virtuelni oblici valuta koji koriste kriptogratiju za osiguranje pla-
¢anjaiuklanjanje potrebe za posrednicima u transakcijama (Milutinovi¢, 2018). Ove valute
mogu se dobiti putem rudarenja (eng. mining) na blokcejn mrezi ili kupovinom na kripto
berzama i koriste razli¢ite metode Sifrovanja, kao $to su parovi javno-privatnih kljucevaihe§
(eng. hash) funkcije (Pernice & Scott, 2021). Iako se kriptovalute poput Bitcoin retko koriste
za svakodnevne kupovine, stekle su popularnost kao finansijski instrumenti zbog svoje
rastuce vrednosti i mogucnosti prenosa sredstava preko granica (Burniske & Tatar, 2018).

Infrastruktura blokcejna je zasluzna za Bitcoin revoluciju (Tapscott & Kaplan, 2019).
Bitcoin je kriptovaluta koja obezbeduje sigurnost i poverenje kroz programe za verifikaciju
i validaciju transakcija (Lewis, 2018). Zahvaljujuci nezavisnosti blok¢ejn mreze od bilo
koje centralizovane institucije, Bitcoin-om ne mogu upravljati tradicionalni centralni
sistemi placanja i bankarstva (Lewis, 2018; Pernice & Scott, 2021).
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Vodece blok¢ejn tehnologije velikih kriptovaluta i njihovih mreza, poput Bitcoin,
Ethereum i Bajnensa (eng. Binance), neprekidno rastu, a sa njihovim rastom blokovi se
dodaju u lanac, $to znatno povecava sigurnost evidencije (Burniske & Tatar, 2018). Kao
kriptovaluta, Bitcoin koristi decentralizovane kriptografske alate i peer-to-peer sistem
kako bi korisnicima omogucio transfer novca bez oslanjanja na centralizovane pouzdane
ustanove poput platnih usluga ili banaka (Lewis, 2018; Nakamoto, n.d.). Sa druge strane,
Ethereum kao platforma za pametne ugovore i njena osnovna kripto valuta Eter (eng.
Ether), omogucava korisnicima ne samo transfer novca, ve¢ i razvoj i izvrsavanje decen-
tralizovanih aplikacija (dApps) bez oslanjanja na centralizovane posrednike poput tradi-
cionalnih servera ili finansijskih institucija (Arslanian, 2022; Tikhomirov, 2018). Takode,
ekosistem blokcejn mreza - Binance i njegova kripto valuta Binance Coin (BNB) koristi
decentralizovane i centralizovane infrastrukture kako bi omogucio transfer vrednosti,
trgovinu i interakciju sa Binance Smart Chain mrezom, pruzajuci korisnicima opcije za
transakcije, placanja i pokretanje decentralizovanih aplikacija, uz mogucnost kori§¢enja
centralizovane Binance menjacnice za dodatnu likvidnost i usluge (Cernera et al., n.d.;
Kaur, 2023; Nugroho & Setiawan, 2023).

U septembru 2024. godine trziste kriptovaluta je u fazi stabilizacije. Ukupan kapital
koji se nalazi u kriptovalutama iznosi 2.2 triliona americkih dolara po sajtu https://coi-
nmarketcap.com/.

Vecina popularnih kriptovaluta ima sopstveni blokcejn i nativnu valutu, kao $to su
Bitcoin, Ethereum, BNB, XRP i Solana. Pored njih postoje i kriptovalute koje nazivamo
StableCoin-ima, poput Tether-a i USD Coin-a. StableCoin je vrsta kriptovalute koja je
obi¢no vezana za odredenu fiat valutu, kao $to su dolar, evro ili jen (Sidorenko, 2019).
Postoje i posebni primeri StableCoin-a povezani sa zlatom ili drugim kriptovalutama,
mada su manje zastupljeni.

DECENTRALIZOVANE MENJACNICE | DECENTRALIZOVANE FINANSIJE

Kripto menjac¢nice baziraju svoje poslovanje na posredstvu u kupovini i prodaji krip-
tovaluta i napla¢ivanju provizije po transakciji (Brasse & Hyun, 2023; Johnson, 2021).
Menjac¢nice koje imaju ve¢i obim poslovanja nude i $tednju, poput tradicionalnog bankar-
skog sistema. U ovakvom sistemu korisnici $tednje dobijaju od banke proviziju na svoju
$tednju a sama provizija je naj¢e$ce vec¢a nego kod tradicionalnih banki (Wembo, 2025).

Trziste kriptovaluta je veoma dinamicno i podlozno znac¢ajnim promenama, $to je
posledica njegove relativno kratke istorije. Medutim, novi zakoni i regulative smanjuju
rizike i promene. Velike kripto menjacnice su u Sjedinjenim Americkim Drzavama pod
nadzorom drzavnih agencija (Johnson, 2021).

Centralizovane menjac¢nice - CEX (eng. Centralized exchange) su organizacije koje
koordini$u trgovinu kriptovalutama u ve¢im razmerama a koriste poslovni model
koji je nalik tradicionalnim menja¢nicama (George, 2023). Nasuprot centralizovanim
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menjacnicama postoje i decentralizovane kripto menjac¢nice - DEX (eng. Decentralized
exchange), medutim one su rede od ranije pomenutih centralizovanih koje i dalje ¢ine
oko 90% ukupnog broja kripto menjac¢nica (George, 2023).

Najve¢a menjacnica po obimu transakcija, oko dvadeset milijardi americkih dolara
dnevno, je Binance (Brasse & Hyun, 2023). Menja¢nica funkcioni$e po modelu centralizo-
vane menjac¢nice ali je pokrenula i svoj decentralizovani odsek . Binance poseduje sopstvenu
kriptovalutu za svoj ekosistem poslovanja - Binance coin i blokcejn tehnologiju Binance
Smart Chain (Kaur, 2023; Nugroho & Setiawan, 2023). Kreiranjem svog blok¢ejna, Binance
se aktivno ukljucio u sferu decentralizovanih kripto menja¢nica (Lehar & Parlour, 2021).

Binance coin inicijalno je zasnovan na Etherium blokéejnu, prate¢i standard ERC-20
(ERC-20 Token Standard, n.d.), kasnije postavsi izvorni token Binance lanca. Pokrenut je
jula 2017. u seriji od dvesta miliona BNB tokena (Kaur, 2023).

Trenutno je BNB $esta najveca kriptovaluta po trzi$noj kapitalizaciji koja iznosi oko
91,7 milijardi dolara (Cryptocurrency Prices, Charts And Market Capitalizations | Coin-
MarketCap, n.d.). Uspeh koji se ogleda u trzisnoj kapitalizaciji kriptovaluta duguje razvoju
Binance menjacnice.

Binance DEX je decentralizovana razmena koja nastoji da prenese klju¢ne aspekte
Binance platforme u decentralizovano okruzenje, pruzajucibezbednost i prednosti DEX-a
(Asefetal., 2024). Binance Chain je osnova ove razmene, sa primarnim fokusom na brzo
i efikasno upravljanje razmenom sredstava. Binance DEX omogucava primanje i slanje
Binance Coin-a (BNB) izmedu razlicitih adresa (Asef et al., 2024; Brasse & Hyun, 2023;
Cernera et al., n.d.). BNB je pretvoren u lokalni nov¢i¢ Binance Chain lanca, ¢ime se
povecava njegova upotreba za troskove i razmene (Kaur, 2023).

Decentralizovane finansije — DeFi (eng. Decentralized finances), decentralizovane
finansije je pokret koji zastupa finansijske usluge zajmova i trgovanja bez posredstva
centralizovanih subjekata (Jensen et al., 2021). Ovakve usluge se propagiraju preko decen-
tralizovanih aplikacija - dApps, gde je ve¢ina zasnovana na platfomi Ethereum. DeFise i
ogleda u nizu finansijskih usluga poput bankarstva, obveznica, trzista novca i osiguranja
oponasajuci tradicionalna finansijska poslovanja i trzista (Jensen et al., 2021).

Glavne kategorije koje DeFi obuhvata su (Jensen et al., 2021):

1. Decentralizovane menjacnice
Omogucavaju korisnicima razmenu kripto valute bez posredstva bilo koje central-
izovane trece strane, kao i samostalno ¢uvanje svoje digitalne imovine. Ne zadrzav-
ajuci sredstva na centralizovanim menja¢nicama, korisnici izbegavaju potrebu da
veruju u solventnost tih platformi.

2. DeFi pozajmljivanje i zaduZivanje
Ovaj vid zaduzivanja daje korisnicima pravo polaganja sopstvene digitalne imovine
kao zaloga, za koju oni potom mogu dobiti adekvatan zajam. Digitalna imovina
korisnicima moze posluziti i kao sredstvo stednje, odnosno ucesca na trzistu poza-
jmljivanja na osnovu kog korisnici mogu dobiti kamatu na sopstvenu $tednju.
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Ovakav sistem pozajmljivanja i zaduzivanja u potpunosti eliminise potrebe
korisnika za proveru kreditnog rejtinga, odnosno kreditne sposobnosti, ili potrebe
bankovnih rac¢una.

Decentralizovani StableCoin

Koncept koji resava pitanje poverenja. StableCoin kreira se metodom prekomerne
kolateralizacije, beleze se u decentralizovanim knjigama i njima upravljaju decen-
tralizovani autonomni entiteti. Provere rezervi StableCoin-a su potpuno dostupne
na uvid javnosti.

Uz navedene krucijalne faktore, prisutni su i mnogi drugi koji doprinose razvoju

decentralizovanog sektora poput: placanja, upravljanja finansijama, osiguranjima ili fon-
dovima, derivati i mnogi drugi faktori (CoinGecko et al., 2021; Lau et al., 2021).

Sektor decentralizovanih aplikacija i organizacija pokazuje trend rasta. Nakon posled-

nje recesije usledile su mere korekcije i stabilizacije celog DeFi trzista koji trenutno ima
kapitalizaciju izmerenu sa 100,6 milijardi americkih dolara (Total DeFi Market Cap Chart
— TradingView, n.d.).

DeFi sektor dozivljava kontinuirana unapredenja i stavlja akcenat na pristupacnost i

lakoc¢u kreiranja ¢ime privlaci znatan broj novih investitora. Medu brojnim funkcional-
nostima koje poseduje ovaj sektor izdvajaju se i (CoinGecko et al., 2021; Lau et al., 2021):

Novcanik — Argent pravi drasti¢no superiorno ukljuc¢ivanje kripto novcanika fok-
usiranog na korisnika, sa najsavremenijom bezbednos¢u, lokalnom integracijom
sa DeFi decentralizovanim aplikacijama, kao $to su Compound i drugi, kao i one
koji ne zahtevaju seed kljuceve.

Ucesce u DeFi stavkama — Zapper efikasno apstrahuje slozene procese i korake koji
su ukljuceni u upravljanje DeFi stavkama, aplikacijama i proizvodima. Pored toga,
pruza korisnicima mogu¢nost da lako pristupe razli¢itim budzetskim stavkama u
okviru jedne platforme, ¢cime znacajno stedi vreme i napor.

Prilagodeni napredak - Gelato Finance je predstavio mehanizam poznat kao reak-
tor za dogadaje u kriptovalutama. Ovaj alat omogucava korisnicima da definisu
specifi¢ne aktivnosti koje ¢e biti automatski izvrSene kada se ispune odredeni
uslovi, kao $to su “Kupite Ether kada cena dostigne 200 dolara” ili “Posaljite krip-
tovalutu Alisi na njen rodendan” .

Osiguranje - Nexus Mutual primer je mehanizama garancije i zastite. Platforma
omogucava korisnicima da zastite svoja digitalna sredstva, funkcioni$u¢i na prin-
cipu zajednice gde ¢lanovi mogu da ulazu u osiguranje i odlu¢uju o isplatama koji
pokrivaju troskove mogucih incidenata.

Uzimajuci u obzir ekspanziju ovog sektora, neophodne su potrebne regulative i laksi

pristup korisnicima kako bi se ta ekspanzija nesmetano nastavila (Bogdanovic etal., 2019;
Brasse & Hyun, 2023; Johnson, 2021).
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STUDIJSKI PRIMER - ELAB KRIPTOVALUTA

Studijski primer koji ¢e se obradivati u nastavku rada, pokazuje proces kreiranja kriptova-
lute. Prilikom kreiranja jedne kriptovalute potrebno je napisati, razvitii testirati pametni
ugovor na blok¢ejn mrezi. Svaka transakcija, pa i testiranje, zahteva korisc¢enje kriptova-
lute u odredenom iznosu, ali za potrebe testiranja koristiti se test mreza i test tokeni koje
svaka blok¢ejn mreza obezbeduje (Bogdanovic et al., 2019; Gururaj et al., 2020; Nofer et
al., 2017). Nacin obezbedivanja ovih test tokena se vrs$i pomocu cesmi (eng. faucet) (What
Is a Crypto Faucet? | Coinbase, n.d.).

Inicijalno, potrebno je kreirati digitalni nov¢anik - koji nam omogucava trgovinu i
¢uvanje kriptovaluta, ali i samo kreiranje jedne. Nov¢anik moze biti softverskog ili har-
dverskog tipa i sluzi za cuvanje informacija o privatnim blokcejn klju¢evima vlasnika, za
izvrSavanje svih transakcija na nekoj blokcejn mrezi, kao i ¢uvanje informacija o kripto-
valutama vlasnika (Mackay, 2019). Za potrebe ovog primera koriscen je softverski kripto
novcanik - Metamask.

Studijski primer je realizovan na Binance Smart Chain TestNet blok¢ejn mrezi. Svaka
velika blok¢ejn mreza, ima svoju test kopiju, koja dozvoljava testiranje decentralizovanih
aplikacija bez potrebe tro§enja realnih kripto sredstava. Migracija sa test mreze na aktivnu
mrezu iziskuje svega par dodatnih koraka u standardizovanoj proceduri.

Binance Smart Chain mreza je bazirana na Ethereum blokcejnu pa se za samo kreiranje
pametnog ugovora, odnosno kriptovalute koristi programski jezik Solidity (koinmilyoner,
2023).

Kreiranje pametnog ugovora prikazano je na ilustraciji broj 1.

balanc
uint256)) pri

e _totalSupply

string i e _name
string e _symbol

constructor(string memory name_, string nory symbol ) {

_nhame = name_
_symbol = symbol_

Ilustracija 1 Kreiranje pametnog ugovora

Navedeni segment koda kreira pametni ugovor ERC20 koji propisuje pravila pri kre-
iranju tokena. Mapa _balances prikazuje podatak o balansu svakog korisnika, odnosno
koliko svaka adresa (korisnik) poseduje tokena. Mapa _allowances ¢uva informacije o
tome koliko jedna adresa (korisnik) moze da potrosi tokena u ime druge adrese (kori-
snika). Promenljiva _totalSupply zadaje ukupnu koli¢inu tokena emitovanih u sistemu.
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Promenljive _namei_symbol ¢uvaju nazivisimbol tokena, §to su informacije preko kojih
identifikujemo token na trzistu.

Konstruktor se poziva prilikom objavljivanja ugovora na blokéejn mrezi, prima dva
parametra za identifikaciju tokena i inicijalizuje ih sa konkretnim vrednostima.

function balanceOf(a

returns (uint2 1

return _balances[account]

1
J

Ilustracija 2 Trenutno stanje na ra¢cunu/nalogu - balans

Nakon kreiranja ugovora programiraju se funkcije kojima mozemo obezbediti poje-
dine funkcionalnosti u sistemu. Na ilustraciji broj 2 prikazana je funkcija kojom mozemo
dobiti balans, odnosno stanje racuna, jednog konkretnog korisnika.

function transfer( s to, uint256 amount) public
returns (bool) {

ad s owner = _msgSender()

_transfer(owner, to, amount)

return

Ilustracija 3 Prenos sredstava

Iustracija broj 3 predstavlja funkciju kojom omoguc¢avamo da odredena adresa
(owner) posalje nekoj drugoj adresi (f0), odredeni iznos (amount) kriptovalute. Uslov za
uredno izvr$enje ove funkcije je nenegativan iznos kriptovalute za slanje.

function _transfer(

require(from ldress(@), "ERC20: transfer from the zero address™)
require(to add "ERC20: transfer to the zero address™)

_beforeTokenTransfer(from, to, amount)

ui 56 fromBalance = _balances[from]
require(fromBalance >= amount, "ERC20: transfer amount exceeds balance™)
unchecked {
_balances[from] = fromBalance - amount
1
J
_balances[to] += amount
emit Transfer(from, to, amount)

_afterTokenTransfer(from, to, amount)

Ilustracija 4 Implementacija funkcije prenosa sredstava
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Funkcija _transfer prikazana na ilustraciji br 4 sadrzi logiku iza prenosa sredstava sa
jedne na drugu adresu. Funkcija proverava slanje sa i na nultu adresu koje nije omoguceno
jer moze da uzrokuje gubitkom sredstava i pokrece _beforeTokenTransfer funkciju koja
pre samog transfera u sebi sadrzi delove koda za validaciju i pracenje transakcije. Funkcija
potom proverava dali posiljalac ima dovoljno tokena, nakon cega stanje racuna posiljaoca
za broj tokena koji je namenjen za transfer i za isti broj povecava stanje racuna primaoca.
Na kraju funkcija poziva i funkciju _afterTokenTransfer u kojoj se takode moze sadrzati
logika za pracenje transakcije ili eventualnu statistiku transakcija.

contract Token is ERC20 {

r
i &

_mint(m f 08 * (10 ** uint2s56(decimals())))

Ilustracija 5 ERC20 ugovor

Prikaz konkretne instance ERC20 ugovora kojom se kreira Elab kriptovaluta sa emi-
sijom od milijardu jedinica, mozZe se videti na ilustraciji br 5. Sa zavr§enom fazom kodi-
ranja potrebno je odraditi deploy, odnosno pustanje, novokreirane kriptovalute i time
je staviti u promet (ilustracija 6). Za kreiranje i pustanje kriptovalute potrebno je platiti
naknade na blokcejn mrezi (ilustracija 7.)

% MetaMask Notification = X
DEPLOY & RUN TRANSACTIONS &
@ Smart Chain - Testnet
‘ Account 1 New Contract
Injected Web3
Custom (97) network §
© @ Newgas experience x
0x715..9CAf0 (0.2 ether) 3o = We've updated how gas fee estimation and
customization works.
Turn on Enhanced Gas Fee Ul in Settings
3000000
DETAILS DATA -
EDIT
Estimated gas ° 0.01154872
Token - contracts/Token.sol : fee 0.011549 BNB
Site suggested Max fee: 0.01154872 BNB

Deploy

0.0154872
0.01154872 BNB

Amount + gas fee Maxamount: 0.01154872 BNB

Total

At Address

Transactions recorded (0

R ( Fejer

Ilustracija 6 Ilustracija 7 Naknade za kreiranje
Deploy kriptovalute i pustanje kriptovalute
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Contract Deployment X
Status View on block explorer
Confirmed Copy Transaction 1D
From To
@ 0715.c410 New Contract
Transaction

Nonce 0
Amount -0BNB
Gas Limit (Units) 154872
Gas Used (Units) 1154872
Gas price 10
Total 0.01154872 BNB

+ Activity log

+ Transaction data

Ilustracija 8 Uspesno pustanje pametnog ugovora

Nakon uspesno pla¢enih naknada dobijamo poruku o uspesnom pustanju naseg
pametnog ugovora (ilustracija 8).

DISKUSLJA

Proces kreiranja kriptovalute ELAB u okviru ovog istrazivanja pokazuje kako blockchain
tehnologija moze omoguciti razvoj prilagodenih digitalnih tokena sa specifi¢cnim funk-
cionalnostima. Kori§¢enje pametnih ugovora na Binance Smart Chain mreZzi omogucava
efikasno i transparentno upravljanje distribucijom tokena, dok digitalni nov¢anici poput
Metamaska pruzaju jednostavan nacin za njihovo ¢uvanje i koris¢enje. Ovaj proces nagla-
$ava kako kreiranje kriptovalute nije rezervisano samo za globalne finansijske institucije,
ve¢ moze biti primenjeno i u specijalizovanim sektorima poput obrazovanja, finansijskih
instrumenata i digitalnih identiteta.

Distribucija kriptovalute se bazira na jednostavnom principu, uzimajuci u obzir da se na
pocetnu adresu inicijalizuje odreden broj kreiranih ELAB kriptovaluta. Sve §to je potrebno
za distribuciju kriptovalute su adrese na koje je potrebno poslati odredene iznose iste.

Pitanje potencijalne upotrebe ELAB tokena ostaje otvoreno za dalju diskusiju. Jedan
od predlozenih scenarija primene je u obrazovnom sistemu, gde bi tokeni mogli sluziti
kao alat za gejmifikaciju nastavnog procesa. Studenti bi mogli koristiti ELAB kriptova-
lutu kao sistem nagradivanja za akademska postignuca ili kao nacin validacije uce$c¢a u
kursevima i projektima. Ovakav model bi mogao unaprediti angazovanost studenata i
povecati transparentnost ocenjivanja i sertifikacije znanja.
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Medutim, postavlja se pitanje daljeg razvoja i integracije takvih sistema. Da li bi ovakvi
tokeni mogli imati vrednost izvan internog ekosistema i da li bi ih regulatorni okviri prepo-
znalikaolegitimna sredstva razmene? Takode, kako obezbediti dugoro¢nu odrzivost tokena,
spreciti spekulacije i potencijalne regulatorne prepreke? Dalja istrazivanja su potrebna kako
bi se testirala stabilnost, prihvacenost i sigurnost ovakvih modela u realnim primenama.

ZAKLJUCAK

Ovaj rad je istrazio osnovne koncepte blokcejn tehnologije, kriptovaluta i decentra-
lizovanih finansija, s posebnim fokusom na proces kreiranja i distribucije prilagode-
nih tokena. Kroz detaljnu analizu literature i studijski primer ELAB kriptovalute, rad je
demonstrirao prakti¢nu primenu pametnih ugovora i decentralizovanih tehnologija u
razvoju digitalnih sredstava.

Glavni doprinos radalezi u povezivanju teorijskih osnova sa prakticnim eksperimen-
tom kreiranja kriptovalute, ¢ime se pruza uvid u moguc¢nosti koje blokéejn nudi izvan
tradicionalnih finansijskih tokova. Studijski primer ukazuje na potencijal primene tokena
u obrazovanju, omogucavajuci vecu transparentnost i efikasnost ocenjivanja kroz decen-
tralizovane sisteme nagradivanja.

Postignuti rezultati otvaraju niz novih pitanja i pravaca za buduce istrazivanje. Dalji
rad moze ukljuciti analizu regulatornih aspekata kreiranja tokena, testiranje modela
tokenizacije u razli¢itim sektorima i istrazivanje dugoro¢ne odrzivosti ovakvih sistema.
Blokcejn tehnologija nastavlja da se razvija, pruzaju¢i nove mogucnosti za digitalizaciju
finansijskih i nefinansijskih resursa, a ovakvi eksperimenti doprinose boljem razumeva-
nju i adaptaciji ovog inovativnog pristupa u razlicitim domenima.
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