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Abstract 

Blockchain-based smart contracts are self-running computer programs that can automate a variety of commercial 
activities. Currently, the majority of these decentralized applications are developed using smart contract platforms like 
Polkadot, Cardano, and Ethereum. In addition to analyzing current technology developments and prospective future 
applications, this article provides a historical review of smart contract platforms. The study emphasizes the significance of 
smart contract platforms for supporting blockchain-based applications and enabling decentralized finance (DeFi). It also 
looks at the emergence of layer-2 scaling solutions, the introduction of non-fungible tokens (NFTs), and the growing need 
of interoperability among different smart contract platforms. The article also looks at the potential for multi-chain smart 
contracts, the effects of quantum computing, the integration of AI and ML technologies with smart contract platforms, and 
the potential for smart contract platforms to support decentralized autonomous organizations (DAOs). The difficulties of 
expanding smart contract platforms, the requirement for uniformity in the creation of smart contracts, and the potential 
for smart contract platforms to revolutionize sectors like healthcare, real estate, and supply chain management are also 
covered. The paper emphasizes the significance of ongoing innovation and development in smart contract platforms for the 
expansion of the blockchain ecosystem as it draws to a close. 
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AKILLI SÖZLEŞME PLATFORMLARININ GELİŞİMİ: GÜNCEL TRENDLERE VE 
GELECEK YÖNLERE BİR BAKIŞ 

Özet 

Blockchain tabanlı akıllı sözleşmeler, çeşitli ticari faaliyetleri otomatikleştirebilen kendi kendine çalışan bilgisayar 
programlarıdır. Şu anda, bu merkezi olmayan uygulamaların çoğu Polkadot, Cardano ve Ethereum gibi akıllı sözleşme 
platformları kullanılarak geliştirilmektedir. Bu makale, mevcut teknolojik gelişmeleri ve gelecekteki olası uygulamaları 
analiz etmenin yanı sıra, akıllı sözleşme platformlarının tarihsel bir incelemesini sunar. Çalışma, blockchain tabanlı 
uygulamaları desteklemek ve merkezi olmayan finansı (DeFi) etkinleştirmek için akıllı sözleşme platformlarının önemini 
vurguluyor. Ayrıca, katman-2 ölçeklendirme çözümlerinin ortaya çıkışına, değiştirilemez tokenlerin (NFT'ler) tanıtımına 
ve farklı akıllı sözleşme platformları arasında artan birlikte çalışabilirlik ihtiyacına bakar. Makale ayrıca çok zincirli akıllı 
sözleşmelerin potansiyeline, kuantum hesaplamanın etkilerine, AI ve ML teknolojilerinin akıllı sözleşme platformlarıyla 
entegrasyonuna ve akıllı sözleşme platformlarının merkezi olmayan özerk kuruluşları (DAO'lar) destekleme potansiyeline 
de bakıyor. Akıllı sözleşme platformlarını genişletmenin zorlukları, akıllı sözleşmelerin oluşturulmasında tekdüzelik 
gerekliliği ve akıllı sözleşme platformlarının sağlık, emlak ve tedarik zinciri yönetimi gibi sektörlerde devrim yaratma 
potansiyeli de ele alınmaktadır. Rapor, akıllı sözleşme platformlarında devam eden yenilik ve geliştirmenin, sona 
yaklaşırken blok zincir ekosisteminin genişletilmesi için önemini vurgulamaktadır. 
Anahtar Kelimeler: Akıllı sözleşme platformları, blockchain teknolojisi, merkezi olmayan uygulamalar 
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2. Introduction 

A self-executing digital contract known as a smart 
contract runs on the blockchain network. It functions 
essentially as a computer software that checks, executes, 

and upholds the conditions of a contract between two or 
more parties. By offering a transparent, secure, and 
efficient method of exchanging assets or information, 
smart contracts are intended to do away with the need 
for middlemen in conventional contractual processes. 
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They have a set of guidelines, conditions, and outcomes 
that are encoded on the blockchain and are expressed in 
programming language. Smart contracts, which are 
implemented using the blockchain, provide a high level 
of trust and security because its terms and conditions 
cannot be interfered with or altered. This suggests that 
they are immutable. 

In the 1990s, computer scientist and legal expert Nick 
Szabo originally put out the concept of smart contracts. 
Szabo envisioned a system in which contracts could be 
executed automatically through the use of digital 
protocols, increasing security and efficiency and 
eliminating the need for middlemen [1]. However, it 
wasn't until the introduction of blockchain technology in 
2008 that the concept of smart contracts was truly 
realized [2]. The Ethereum blockchain's debut in 2015 
marked the introduction of the first real smart contract 
platform [3]. 

Turing-complete programming was made available by 
Ethereum, enabling the development of more complex 
and adaptable smart contracts. The development of 
decentralized applications (DApps) and the rapid growth 
of the decentralized finance (DeFi) ecosystem were both 
made possible by Ethereum's smart contracts[4]. 

Since then, a number of additional platforms for smart 
contracts have appeared, each with distinctive features 
and use cases. Cardano, Polkadot, Binance Smart Chain, 
and Solana are a few of these platforms. Today, smart 
contracts are a crucial part of the blockchain ecosystem 
and are fueling innovation in a variety of sectors, 
including supply chain management, healthcare, and the 
finance and real estate sectors. 

1.1. Importance of Smart Contract Platforms in 
Blockchain Technology 

Blockchain technology is not complete without smart 
contract platforms, which offer a safe and effective 
mechanism to carry out transactions and agreements in 
a decentralized, trustless setting. The following are some 
of the main justifications for the significance of smart 
contract platforms in blockchain technology: 

 Automation: Smart contract platforms automate 
the execution of agreements, eliminating the 
need for intermediaries, reducing the risk of 
errors, and increasing the efficiency of the 
transaction process. 

 Transparency: Smart contracts are transparent 
and viewable on the blockchain, providing an 
immutable record of the transaction and 
ensuring that all parties have access to the same 
information. 

 Security: Smart contracts are executed on a 
decentralized blockchain network, which means 
that they are secure and resistant to fraud or 
hacking. When after a smart contract is deployed 
to the blockchain network, it cannot be 
tampered with or modified, ensuring a high level 
of security and trust. 

 Versatility: Smart contract platforms allow for 
the creation of a wide range of contracts, from 
simple agreements to complex multi-party 
contracts that incorporate a range of conditions 
and requirements. 

 Decentralization: There is no central authority 
overseeing the transaction process because 
smart contract platforms operate in a 
decentralized, peer-to-peer setting. This 
guarantees more openness, security, and 
confidence in the transaction process. 

Smart contract platforms, in general, are a crucial 
component of blockchain technology, enabling a range of 
innovative applications across a number of industries, 
including real estate, healthcare, supply chain 
management, and the finance sectors. They provide a 
useful tool for protecting and automating transactions 
while also creating new opportunities for party 
engagement and collaboration [5, 6, 7]. 

1.2. Security Vulnerabilities of Blockchain 
Technology 

The vulnerabilities of blockchain-based applications can 
be caused by the complexity of smart contract and 
blockchain technology. Such vulnerabilities involve 
critical issues that malicious attackers can exploit and 
cause serious damage to the system. Here are some 
common blockchain vulnerabilities: 

o Smart Contract Weaknesses: The codes of smart 
contracts remain on the blockchain irreversibly. 
Therefore, software bugs or vulnerabilities do 
not make the results reversible. Weak or faulty 
smart contracts can cause attackers to exploit the 
system and lose users' funds. 

o Gas Transaction Fee Attacks: Some blockchain 
platforms, such as Ethereum, use a fee system 
called gas fee to transact. By adding excessive gas 
fees to the targeted smart contract, attackers can 
attempt to slow down or fail the transaction. 

o Transaction Replay Attacks: Some smart 
contracts provide the ability to undo or redo 
transactions made before completing a 
transaction. Using this feature, attackers can 
exploit resources by performing the same action 
multiple times. 

o Front-Running Attacks: Front-running attacks 
happen through attackers who observe a user's 
unconfirmed actions and make a profit by taking 
a quick action to perform the same action before 
him. 

o Blockchain Protocol Weaknesses: There may be 
weaknesses in the protocols used by blockchain-
based applications. Malicious attackers can 
exploit these weaknesses to manipulate 
consensus mechanisms or break data integrity. 

o Phishing and Social Engineering Attacks: Users 
connected to blockchain-based applications may 
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be subject to phishing and social engineering 
attacks. Fake websites or messages can be used to 
steal users' credentials and commit fraud. 

o Centralized Decentralized Applications (dApps) 
Issues: Some blockchain-based applications may 
host certain components on centralized servers. 
This can cause security and data integrity issues 
because centralized components may be 
vulnerable to attack. 

Vulnerabilities like these mean that blockchain-based 
applications must be properly designed, written, tested, 
and audited. Developers should follow security best 
practices and conduct security audits on an ongoing basis 
to detect and fix vulnerabilities. In addition, users should 
also pay attention to their security and take the 
necessary measures to protect their personal 
information. 

3. Overview of Smart Contract Platforms 

3.1. An Overview of Popular Smart Contract 
Platforms such as Polkadot, Cardano, and 
Ethereum 

Smart contract platforms are an essential component of 
the blockchain ecosystem because they enable 
developers to create decentralized applications (DApps) 
and conduct transactions in a reliable, environment,  
transparent, and secure[8, 9]. The following is a 
description of three popular smart contract systems: 
Ethereum: With a Turing-complete programming 
language that enables the creation of DApps and 
sophisticated smart contracts, Ethereum is widely used 
and the most well-known smart contract platform. It 
serves as the backbone of the DeFi ecosystem and is 
home to lending protocols, numerous decentralized 
exchanges, and other financial software. By switching 
from a proof-of-work consensus method to a proof-of-
stake consensus mechanism, Ethereum will use less 
energy and be more scalable [10]. 
Cardano: Cardano is a third-generation blockchain 
platform that aims to provide a more sustainable and 
efficient alternative to Ethereum. It uses a proof-of-stake 
consensus mechanism and a peer-reviewed codebase to 
ensure security and scalability. Cardano's smart contract 
language, Plutus, is designed to be more secure and 
easier to use than Ethereum's Solidity language [11]. 
Polkadot: Polkadot is a multi-chain network that 
enables interoperability between different blockchain 
networks. It uses a sharded architecture to improve 
scalability and performance, and its smart contract 
language, is designed to be more accessible to non-
developers. Polkadot allows developers to create 
specialized parachains that can interoperate with other 
parachains and communicate with external networks 
[12]. 
 

 
Figure 1. Ethereum, Cardano, Polkadot. 

In Figure 1, the symbols of Ethereum, Cardano and 
Polkadot platforms are given. These three smart contract 
platforms are only a few of the numerous cutting-edge 
blockchain networks opening up fresh possibilities for 
party engagement and collaboration. We can anticipate 
the creation of additional smart contract platforms that 
provide even more capability and variety as the 
blockchain ecosystem continues to develop. In order to 
enable a wide range of applications and use cases across 
several industries, including finance and real estate, as 
well as supply chain management and healthcare, smart 
contract platforms are an essential part of the blockchain 
ecosystem. Smart contract platforms are fostering 
innovation and altering social interaction by offering a 
safe, effective, and trustless mechanism to carry out 
transactions and agreements. 

3.2. The Role of Smart Contract Platforms in 
Facilitating Blockchain-Based Applications 

Building platforms for smart contracts are used to create 
a wide variety of blockchain-based applications. 
Decentralized finance (DeFi) is one of the most well-liked 
use cases [13, 14]. Users of DeFi applications can carry 
out a variety of financial operations, including 
borrowing, lending, trading, and more. And they are 
constructed on platforms for smart contracts. These 
applications can run totally independently and 
decentralizedly without the use of intermediaries or 
other third-party entities thanks to smart contracts. 

Platforms for smart contracts are also employed in 
supply chain management [15, 16]. Participants in the 
supply chain can generate a transparent and secure 
record of all activities connected to the manufacturing 
and distribution of commodities by utilizing blockchain 
technology and smart contracts. This contributes to 
lowering fraud, raising transparency, and raising supply 
chain efficiency. 

Real estate, healthcare, and other industries are using 
smart contract platforms. [17, 18] Smart contracts are 
being utilized in the real estate industry to establish a 
more transparent and efficient way to buy and sell 
properties. When particular criteria are satisfied, such as 
the transfer of funds or the conclusion of a property 
inspection, smart contracts can be used to automatically 
carry out real estate transactions. 

Smart contracts can be utilized in the healthcare industry 
to develop a more effective and secure method of storing 
and sharing medical records [19, 20, 21]. Medical records 
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can be stored in a secure and open manner utilizing 
smart contracts and blockchain technology, guaranteeing 
that patients have full control over their data and that it 
can be safely shared with healthcare professionals. 

across conclusion, smart contract platforms are an 
essential part of the blockchain ecosystem, enabling a 
variety of uses cases and applications across numerous 
sectors. 

4. Current Trends in Smart Contract Platforms 

4.1. The Rise of Decentralized Finance (DeFi) and 
the Role of Smart Contract Platforms in Enabling 
It 

In the blockchain ecosystem, decentralized finance 
(DeFi) has emerged as one of the most fascinating and 
quickly expanding industries. Decentralized financial 
infrastructure (DeFi) is the use of blockchain and smart 
contract platforms to create decentralized financial 
applications that operate in a completely transparent 
and trustless manner [22, 23]. 

In order to create and carry out self-executing contracts 
that automate financial transactions and agreements, 
DeFi relies on smart contract platforms. 

There are many different financial services available 
through DeFi applications developed on smart contract 
platforms, including trading, borrowing, lending, and 
more. These applications can run entirely decentralized 
without the aid of middlemen or external institutions by 
utilizing smart contracts. 

The increased need for more open and transparent 
financial services, the shortcomings of conventional 
financial institutions, and the growing popularity and use 
of blockchain technology are all contributing factors to 
the emergence of DeFi. 

DeFi applications are being enabled by smart contract 
platforms like Ethereum, Cardano, and Polkadot. With a 
large number of decentralized exchanges, lending 
protocols, and other financial services developed on its 
blockchain, Ethereum in particular has emerged as the 
most well-liked platform for developing DeFi apps. 

DeFi is being enabled by other smart contract platforms, 
which are also making tremendous progress. For 
example, Polkadot is striving to develop a more 
interconnected and scalable DeFi ecosystem, whereas 
Cardano is focused on making a platform that is more 
scalable and sustainable for developing DeFi 
applications. 

A more open, transparent, and decentralized alternative 
to conventional financial services is being provided by 
the growth of DeFi and the role that smart contract 
platforms play in making it possible. 

4.2. Increased Focus on Interoperability between 
Different Smart Contract Platforms 

Interoperability between various smart contract 
platforms is becoming more and more important as the 

blockchain ecosystem develops. In order to build more 
reliable and linked blockchain ecosystems, distinct 
blockchain networks and smart contract platforms must 
be able to communicate and share information with one 
another (interoperability) [24, 25]. 

Each platform has its own advantages and disadvantages, 
so developers are increasingly attempting to combine the 
best aspects of many platforms to produce more robust 
and adaptable software. 

Developers are able to construct more intricate and 
interconnected apps that take advantage of the 
characteristics of various platforms by providing 
interoperability between various smart contract 
platforms. A DeFi program might, for instance, use one 
platform for its lending protocols and another for its 
decentralized exchange, allowing it to benefit from both 
platforms' advantages and provide consumers a wider 
range of services. 

In the area of DeFi, where there is a rising need for more 
connected and flexible applications, the requirement for 
interoperability is especially pressing. DeFi apps need to 
be highly interoperable in order to enable the seamless 
transfer of resources and data between various 
platforms. 

The Polkadot ecosystem, for instance, enables 
interoperability between several blockchain networks 
and enables programmers to create applications that can 
communicate with many platforms. The Cosmos network 
is primarily focused on offering a more scalable and 
sustainable foundation for constructing interconnected 
blockchain ecosystems, but it is also interested in 
facilitating interoperability between various blockchain 
networks. 

Overall, the blockchain ecosystem has seen a significant 
change with the increased emphasis on interoperability 
between various smart contract platforms. 

4.3. An Overview of Popular Smart Contract 
Platforms Such As Ethereum, Cardano, and 
Polkadot 

Non-fungible tokens (NFTs) have been one of the most 
intriguing and quickly expanding use cases for smart 
contract platforms in recent years. The production of 
verifiable and distinctive digital assets that may be sold, 
purchased, and exchanged like physical goods is made 
possible by NFTs, which are distinct digital assets that 
are confirmed on a blockchain [26, 27]. 

NFTs have become wildly popular, with a variety of uses 
in the entertainment, gaming, and sports industries. They 
have given musicians, artists, and other creators new and 
creative ways to commercialize their work, as well as 
new chances for investment and speculation for 
collectors and investors. 
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Figure 2. Non-Fungible Tokens (NFTs). 

Examples of file types that can be used as NFTs are shown 
in Figure 2. Platforms for smart contracts have been 
significantly impacted by the use of NFTs, which offer a 
potent new use case for the production and management 
of digital assets on the blockchain. 

The most widely used platforms for developing and 
trading NFTs are smart contract platforms like 
Ethereum, with a variety of NFT marketplaces like 
OpenSea [28] and SuperRare[29] built on the Ethereum 
blockchain. 

NFTs, for instance, can be used to represent ownership of 
tangible goods, opening up new markets for things like 
real estate and collectibles. They can also be utilized to 
develop brand-new crowdsourcing and investment 
models that allow investors to exchange and purchase 
shares of exclusive and priceless assets. 

4.4. The Emergence of Layer-2 Scaling Solutions for 
Smart Contract Platforms 

A new generation of layer-2 scaling solutions for smart 
contract platforms is emerging to address the scalability 
dilemma. While preserving the security and 
decentralization of the underlying blockchain network, 
these methods aim to increase the number of 
transactions that may be processed per second [30, 31]. 

In order to scale at a layer-2 level while protecting the 
security of the underlying blockchain network, certain 
computing is moved off-chain. As a result, the platform 
can handle more transactions per second without 
sacrificing network security or decentralization. 

The use of sidechains, which are distinct blockchains 
connected to the primary blockchain network, is one 
well-liked layer-2 scalability approach. By using 
sidechains, developers can relocate specific types of 
transactions away from the main blockchain network 
while still preserving the network's decentralization and 
security. 

State channels, which allow two parties to do business 
off-chain before resolving the ultimate state of their 
transactions on the main blockchain network, are 
another layer-2 scaling solution. This can make it 
possible to process a large number of transactions off-
chain before finalizing their final state on the main 
blockchain network. 

In general, layer-2 scaling options are a significant 
advancement for smart contract platforms. It offers a 
mechanism to scale these platforms while preserving the 
security and decentralization of the underlying network 
and meeting the demands of high-volume applications. 

Layer-2 scaling solutions are designed to improve the 
performance of smart contracts and solve scaling 
problems. The advantages and disadvantages of such 
solutions are as follows: 

Advantages: 

i. Higher Transaction Speed: Layer-2 scaling 
increases transaction speed by processing 
transactions on sidechains instead of the main 
blockchain. Thus, the processing speed of smart 
contracts increases and faster results are obtained. 

ii. Low Transaction Fees: Layer-2 solutions can help 
reduce transaction fees. By reducing the 
transaction load on the main blockchain, users can 
transact with lower fees. 

iii. Scalability: Layer-2 solutions lighten the 
transaction load on the main blockchain, allowing 
the network to process more transactions 
simultaneously. This scalability allows the 
network to support more users and transactions. 

iv. Flexibility and Ease of Development: Layer-2 
solutions can make smart contracts easier to 
develop and update. They provide more flexibility 
with updates to the sidechains rather than changes 
to the main blockchain. 

Disadvantages: 

i. Security Issues: Layer-2 solutions can carry 
security risks as they contain extra layers and 
chains. It is important to take security measures in 
interactions between the main chain and the 
sidechain. 

ii. The Danger of Centralization: Some Layer-2 
solutions may make sidechains more dependent 
on the main chain for security or transaction 
efficiency. This can create a danger of 
decentralization and affect the performance of the 
main chain. 

iii. Data Inconsistency: There may be delays or 
mismatches in the flow of information between the 
sidechains and the main chain, which can cause 
data inconsistency. 

iv. Development Complexity: Layer-2 solutions can 
complicate smart contract development and 
implementation processes. Managing interactions 
between different chains may require extra 
technical knowledge and resources. 

To summarize, the advantages of layer-2 scaling 
solutions are faster transaction speed, lower transaction 
fees, scalability and flexibility, while the disadvantages 
can be security issues, the danger of centralization, data 
inconsistency and development complexity. Which 
solution to choose may vary depending on project needs, 
security concerns, and other specific requirements. 
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5. Future Directions in Smart Contract Platforms 

5.1. The Potential for Multi-Chain Smart Contracts 

The requirement for interoperability between various 
blockchain networks has become more crucial as the 
blockchain ecosystem continues to expand. Due to this, 
multi-chain solutions have emerged that allow data 
sharing and communication between several blockchain 
networks [32, 33, 34]. 

The creation of multi-chain smart contracts is one of the 
potential new use cases for blockchain technology that 
might be made possible by multi-chain solutions. Multi-
chain smart contracts allow developers to build more 
intricate and sophisticated decentralized applications 
because they are made to run over different blockchain 
networks. 

Developers can design smart contracts that are not 
restricted to a single blockchain network by utilizing 
multi-chain solutions. Instead, by collaborating with 
other smart contracts on other blockchain networks, 
these smart contracts can enable the development of 
more complex and flexible decentralized apps. 

To promote cross-chain trading between several 
cryptocurrencies, for instance, a multi-chain smart 
contract might be employed. This would allow users to 
trade various cryptocurrencies without the need for a 
centralized exchange. Additionally, it might be used to 
build decentralized autonomous organizations (DAOs) 
that function across several blockchain networks and 
allow for decentralized management and decision-
making on a global scale. 

5.2. The Impact of Quantum Computing On Smart 
Contract Platforms 

Platforms for smart contracts are a crucial part of the 
blockchain ecosystem because they make it possible to 
build and run decentralized apps. The security and 
stability of smart contract platforms have come under 
scrutiny due to the development of quantum computing 
technology [35, 36]. 

Given that quantum computing technology is built to be 
able to break the cryptographic algorithms that are used 
to safeguard blockchain networks, it has the potential to 
have a substantial influence on the security of smart 
contract platforms. This might provide hackers access to 
smart contract platforms' security, opening the door to 
money theft or the execution of dangerous code. 

Researchers and developers are investigating the usage 
of quantum-resistant cryptographic protocols, which are 
created to be secure against assaults from quantum 
computers, to address this difficulty. These protocols 
make use of mathematical methods that can withstand 
the kinds of assaults that quantum computers are able to 
fend off. 

Quantum computing could affect the stability of smart 
contract systems in addition to raising security issues. 
Because quantum computers can process information far 

more quickly than conventional computers, scalability 
issues for smart contract platforms may arise. As the 
platforms struggle to keep up with the volume of 
transactions being processed, this could cause 
performance concerns. 

Researchers and programmers are investigating the use 
of quantum-resistant consensus algorithms and other 
strategies to improve the scalability and performance of 
smart contract platforms in the face of quantum 
computing in an effort to address these issues. 

5.3. The Integration of Smart Contract Platforms 
with Machine Learning (ML) and Artificial 
Intelligence (AI) Technologies 

There is a rising trend to integrate machine learning (ML) 
and artificial intelligence (AI) technologies with smart 
contract systems as they develop further. By facilitating 
the development of more sophisticated and intelligent 
decentralized systems, this integration may open up new 
use cases and applications for smart contracts. 

Platforms for smart contracts can benefit from increased 
security thanks to AI and ML technology. Smart contracts 
can automatically modify their behavior in response to 
threats by using ML algorithms, for instance, to identify 
potential security threats and analyze network data [37, 
38]. 

AI and ML technologies can be applied to smart contract 
platforms to increase their usability as well as their 
functionality and security. By utilizing natural language 
processing (NLP) and other AI technologies, chatbots and 
virtual assistants, for instance, can let consumers engage 
with smart contracts in a more intuitive and natural way 
[39]. 

There are numerous issues that still need to be resolved 
in the early phases of the integration of smart contract 
platforms with AI and ML technologies. For instance, 
there are questions about the accountability and 
transparency of smart contracts that make use of AI and 
ML algorithms. Concerns about these systems' scalability 
also exist since AI and ML algorithms can be 
computationally expensive. 

In general, new use cases and applications for blockchain 
technology may be made possible by the combination of 
smart contract platforms with AI and ML technologies. 

Figure 3 shows Decentralized Smart Contract Platforms 
for Smart Contracts. 
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Figure 3. Decentralized artificial intelligence platforms 

for smart contracts [40]. 

5.4. The Potential for Smart Contract Platforms to 
Facilitate Decentralized Autonomous 
Organizations (DAOs) 

Decentralized autonomous organizations (DAOs) are a 
novel idea in the blockchain ecosystem that provides a 
fresh approach to building and operating distributed 
systems. DAOs are intended to be completely 
autonomous, with management and decision-making 
tasks carried out through smart contracts that are run on 
a blockchain platform [41, 42]. 

The ability to execute the necessary code and logic in a 
secure and transparent manner makes smart contract 
platforms ideal for facilitating DAOs. DAOs can be used to 
manage a variety of tasks, including decentralized 
governance, decision-making, and fund administration. 

The potential of DAOs to enable completely decentralized 
decision-making, with all members having a say in the 
management and direction of the organization, is one of 
their main advantages. Due to the fact that every decision 
is recorded on the blockchain and can be inspected by 
anybody with network access, this can provide increased 
openness and accountability. 

Additionally, smart contract platforms can make it 
possible to build DAO systems with several levels of 
management and decision-making. As a result, more 
complex, decentralized systems with higher levels of 
autonomy and adaptability may be created. 

The establishment and administration of DAOs are not 
without difficulty, though. Making ensuring the smart 
contracts controlling the DAO are secure and without 
flaws is one of the main issues. This necessitates 
meticulous smart contract testing and auditing, as well as 
continual upkeep and updates to address any new 
security vulnerabilities. 

In general, there is great potential for smart contract 
platforms to support decentralized autonomous groups. 

5.5. Effects of Multi-chain, Quantum Computing and 
Artificial Intelligence on Smart Contract 

Multi-chain smart contracts are smart contracts that can 
run on and interact with multiple blockchains. Quantum 
computing, on the other hand, is a computational method 
that does not use traditional computers and performs 
information operations using quantum bits with parallel 
computing capability. The integration of artificial 
intelligence technologies, on the other hand, refers to a 
number of potential applications that could further 
strengthen the effects of smart contracts and quantum 
computing. 

Effects of multi-chain smart contracts: 

More Transaction Capacity: The ability to run on multiple 
blockchains allows smart contracts to have greater 
transaction capacity. This means that the network can 
process more transactions more quickly and efficiently. 

Scalability: Multi-chain smart contracts can help solve 
scalability issues. By distributing the transaction load 
across multiple chains, it may be possible for the network 
to support more users and transactions. 

Flexibility and Refinement: The ability to run on multiple 
blockchains makes smart contracts more flexible and 
extensible. Developers can create more optimized smart 
contracts by taking advantage of each chain. 

Effects of quantum computing: 

Cryptography Security: Quantum computing has the 
potential to threaten existing cryptography algorithms. 
Quantum computers may have the potential to break 
popular cryptographic algorithms such as RSA and ECC. 
Therefore, it is important to develop new cryptographic 
algorithms that provide quantum security. 

Blockchain Security: The existence of quantum 
computers can also affect blockchain security. Quantum 
computers can be used to more easily crack mining 
algorithms on PoW (Proof of Work) based blockchains. 

Integration with Artificial Intelligence Technologies: 

Smart Contract Improvements: Artificial intelligence can 
enable smart contracts to have smarter and more 
complex functionality. Responsiveness, learning ability, 
and data analytics make smart contracts more powerful 
and dynamic. 

Risk Analytics: AI technologies, when combined with 
quantum computing and multi-chain smart contracts, 
can have advanced capabilities in risk analytics and 
vulnerability detection. This may offer a more effective 
mechanism for detecting and preventing attacks. 

Data Processing and Analytics: AI can analyze large 
amounts of data, helping smart contracts make data-
based decisions and act smarter. 

However, the integration of artificial intelligence, 
quantum computing and multi-chain smart contracts can 
also pose new security challenges. The need to develop 
quantum security measures against vulnerabilities and 
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attacks of artificial intelligence systems may arise. 
Therefore, security should be a primary concern in the 
integration of these technologies and appropriate 
measures should be taken. 

6. Challenges and Opportunities for Smart 
Contract Platforms 

6.1. The Challenges Associated with Scaling Smart 
Contract Platforms to Handle Larger 
Transaction Volumes 

Maintaining the network's security and decentralization 
is one of the fundamental difficulties in growing smart 
contract systems. To ensure that the platform can 
continue to operate as intended even as the volume of 
transactions increases, thorough design and 
architecture, as well as rigorous testing and auditing, are 
required [43]. 
Maintaining the platform's affordability and accessibility 
for all users, even those with little means, is another 
difficulty. This can be particularly difficult when it comes 
to platforms that support smart contracts because doing 
so might soon become prohibitively expensive for many 
consumers. 
A variety of scaling methods, such as layer-2 solutions 
and sharding, have been created to meet these 
difficulties. Layer-2 solutions entail removing some of 
the processing effort from the main blockchain, enabling 
smart contracts to be executed more quickly and 
affordably. While each shard only processes a small 
portion of transactions, sharding means dividing the 
blockchain into smaller, easier to manage chunks. 

6.2. The Need for Standardization in Smart Contract 
Development 

The absence of standardized procedures and norms 
presents one of the major difficulties in developing smart 
contracts. Smart contracts can differ greatly in terms of 
their design, implementation, and functionality because 
there are no global standards in existence. Because of 
this, it may be challenging for developers to cooperate, 
pool resources, and guarantee system compatibility [44]. 
Standardized procedures and rules for developing smart 
contracts are becoming more and more necessary in 
order to handle these difficulties. This would entail 
standardizing the syntax and organization of smart 
contract code as well as the interfaces and protocols used 
to communicate with them. Best standards for security 
and testing would also be standardized, ensuring the 
dependability, security, and performance of smart 
contracts. 
A standard approach to creating smart contracts would 
have various advantages for the blockchain ecosystem. 
One benefit would be lowered entry barriers for new 
developers as it would be simpler for developers to 
collaborate and share resources. Additionally, it would 
lower the possibility of bugs and weaknesses in smart 

contract code, which could have detrimental effects on 
users. 

6.3. The Potential for Smart Contract Platforms to 
Transform Industries such as Healthcare, Real 
Estate, and Supply Chain Management 

Healthcare, real estate, and supply chain management 
are just a few of the areas that smart contract platforms 
could revolutionize. These sectors can become more 
productive, secure, and transparent by adopting smart 
contracts to automate procedures, enforce agreements, 
and do away with middlemen [45]. 
Smart contracts can be used in the healthcare industry to 
automate the provision of healthcare services, handle 
patient data in a secure and transparent manner, and 
process insurance claims quickly. Healthcare providers 
may guarantee that patient data is kept private and 
secure while giving patients control over access to their 
own data by utilizing a blockchain-based smart contract 
platform. In addition to automating the processing of 
insurance claims, smart contracts can help cut down on 
administrative costs and boost the effectiveness of the 
healthcare system. 
Smart contracts can streamline and automate the 
purchasing, selling, and leasing of real estate. Smart 
contracts can be used to execute contracts, manage 
property records, and automate ownership transfers. 
This may lessen the need for middlemen like real estate 
brokers and attorneys, decreasing prices and enhancing 
market transparency. 
Smart contracts can be used in supply chain management 
to track products and automate supply chain procedures. 
Smart contracts can be used to automate ownership 
transfers, maintain regulatory compliance, and validate 
the provenance of items. Companies may construct a 
transparent and secure supply chain, lowering the risks 
of fraud and error, by utilizing a blockchain-based smart 
contract platform. 

7. Conclusion 

In summary, smart contract platforms have advanced 
significantly since their debut, and this technology is 
continually being developed. DeFi, NFTs, layer-2 scaling, 
and multi-chain interoperability are current trends that 
are fostering innovation in the market, while new 
applications of AI, ML, and DAOs offer promising 
prospects for future expansion. Scaling, standardization, 
and the potential effects of quantum computing are 
among the still-important obstacles that must be solved. 
The development and maturation of the blockchain 
ecosystem will depend heavily on the continued 
invention and advancement of smart contract platforms, 
which will open up new and interesting use cases with 
the ability to completely alter industries, business 
practices, and interpersonal interactions. To stay ahead 
of the curve in this quickly changing profession, it is 
crucial to keep an eye out for new trends and technical 
developments. 
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The following areas could be the subject of future 
research: creating multi-chain smart contracts that can 
run on several distinct operating systems and enhance 
interoperability between various blockchain networks, 
investigating the integration of artificial intelligence (AI) 
and machine learning (ML) technology with smart 
contract platforms, examining the potential for smart 
contract platforms to support the creation of new 
governance models and decentralized autonomous 
organizations (DAOs), analyzing how quantum 
computing will affect smart contract platforms and 
looking into solutions to keep smart contracts secure in a 
quantum computing setting. In general, the development 
of smart contract platforms will remain a fascinating field 
for study, invention, and advancement. 
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