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Abstract. The application of smart contract technology in the field of cryptocur-
rency has attracted extensive attention. A hard wallet is a device for storing en-
crypted money, and its private key is usually stored inside the device. However,
there are still some challenges in the security and reliability of hard wallets, such
as the damage, loss or theft of equipment. Smart contract technology can provide
a new method to enhance the security and reliability of hard wallet. This paper
introduces the application and research of hard wallet business based on smart
contract technology. Firstly, the basic concept and principle of smart contract
technology and its application in the field of cryptocurrency are introduced. Sec-
ondly, the basic principle and existing security risks of hard wallet are discussed.
Then, a hard wallet solution based on smart contract technology is proposed, and
the design and implementation of the solution are introduced in detail. Finally,
through the test and evaluation of the scheme, it is proved that the scheme can
effectively improve the security and reliability of the hard wallet.
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1 Introduction

Intelligent contract technology is a programming method based on blockchain technol-
ogy, which can realize programmable and automatic transactions and protocols in de-
centralized networks. Smart contract is a special program in essence, which is com-
posed of a series of predefined code logic and rules, and can be deployed and executed
on the blockchain. The core idea of smart contract is to write the contract terms and
rules into the blockchain in the form of code, so as to realize automatic execution, ver-
ification and execution of the contract terms. Smart contracts can realize all kinds of
complicated transactions and agreements, such as digital currency transactions, voting,
insurance claims, supply chain management, etc., without the need of a third party or-
ganization. At the same time, smart contracts can also avoid errors and disputes caused
by human factors and improve the reliability and security of transactions. The language
and programming tools used in writing smart contracts are similar to traditional soft-
ware programming, such as Solidity, Vyper, etc. After writing, the smart contract can
be deployed and executed on the blockchain. In the execution process, the smart con-
tract will automatically verify the conditions and rules in the contract, and automatically
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perform corresponding operations according to the code logic in the contract, and fi-
nally save the transaction results to the blockchain [1]. Intelligent contract technology
can realize programmable and automatic transactions and protocols, thus improving the
reliability and security of transactions. Smart contracts have been widely used in digital
currency, finance, supply chain management and other fields, and have a very broad
development prospect. Compared with traditional contracts, smart contracts have many
advantages, as shown in Table 1:

Table 1. Comparison between Smart Contract and Traditional Contract

Comparative dimension Smart contract Traditional contract
Automation dimension Automatic judgment trigger Manual judgment trigger
condition condition
Subjective and objective di- | A request suitable for objec- | A request suitable for sub-
mensions tivity jectivity
Cost dimension Low cost High cost
Execution time dimension Pre-prevention Ex post facto execution
Penalty dimension of breach Rely on mortgage assets Depend on punishment
of contract
Scope of application dimen- Globality Limited by specific jurisdic-
sion tions

Smart contract technology is a blockchain based programming technology that al-
lows automatic execution of contracts without intermediaries. The smart contract uses
a decentralized computer network, such as Ethereum, to ensure the security and trans-
parency of the contract. The following are some common uses of smart contract tech-
nology:

1. Decentralized finance (DeFi): Smart contracts can be used to build decentralized
financial applications, such as lending platforms, decentralized exchanges (DEX), Sta-
blecoin and asset management tools. These applications allow users to borrow, trade,
and invest without traditional financial institutions.

2. Supply chain management: Smart contracts can be used to improve the transpar-
ency and traceability of supply chain management. By recording transactions and in-
formation in the supply chain on the blockchain, real-time tracking, verification, and
automatic execution of contract terms can be achieved, thereby reducing fraud, reduc-
ing costs, and improving efficiency.

3. Digital identity verification: Smart contracts can be used to build a secure and
reliable Digital identity verification system. By recording personal identity information
on the blockchain and using smart contracts to verify identity, Identity theft and fraud
can be reduced and better personal data privacy protection can be provided.

The principle of smart contract technology is based on the decentralization and non-
tampering of blockchain technology. The emergence of blockchain is accompanied by
bitcoin. As the foundation and underlying technology of Bitcoin, blockchain is a dis-
tributed data storage mode and a public account book for storing encrypted currency
transaction records. In the White Paper on the Development of Blockchain Technology
and Application in China issued by the Ministry of Industry and Information Technol-
ogy in 2016, it was pointed out that blockchain, as the underlying and basic technology
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of digital currency such as Bitcoin, has a wide range of application modes. This tech-
nology realizes the storage or operation of data in the distributed computer network, the
whole network records, traceability and tamper-proof, thus improving efficiency and
reducing costs while ensuring safety. So far, blockchain technology has roughly expe-
rienced three development stages, as shown in Figure 1.

Technology Origin:
P2P network
encryption
Database technology
Electronic cash

Fig. 1. Evolution Path of Blockchain

From the perspective of the evolution path of blockchain, if blockchain 1.0 is repre-
sented by Bitcoin and focuses on solving the decentralization problem in the process of
monetary payment, then blockchain 2.0 is to decentralize the whole market more mac-
roscopically and create the value of different assets through conversion. The decentral-
ized ledger function of blockchain technology can be used to create, confirm and trans-
fer various types of assets and contracts. Smart contracts based on blockchain technol-
ogy can not only give full play to the advantages of smart contracts in terms of cost
efficiency, but also avoid the interference of malicious behaviors on the normal execu-
tion of contracts. Digitize the content in the smart contract in the form of coding and
write it into the blockchain. The characteristics of blockchain technology ensure that
the whole process of storage, reading and execution is transparent, traceable and tam-
per-proof. At the same time, a set of state machine system is constructed by the con-
sensus algorithm of the blockchain, so that the smart contract can run efficiently [2].

On the blockchain, all transactions and records are open, transparent and cannot be
tampered with, and every participant can see the details and information of all transac-
tions. Through intelligent contract technology, the terms and rules of the contract can
be written into the blockchain in the form of code, and the corresponding operations
can be automatically performed when the contract meets certain conditions. Smart con-
tracts can realize all kinds of complex transactions and agreements, such as payment,
voting, proof, etc., without intermediaries. Intelligent contract technology is widely
used in the field of cryptocurrency. The following are several common application sce-
narios: issuing tokens, and smart contracts can be used to issue tokens, such as ERC-
20 standard tokens. The smart contract for issuing tokens defines the attributes and
behaviors of tokens, including the total amount, name, symbol, transfer and other func-
tions of tokens. Once the token is issued, it can be traded and transferred on the block-
chain. Automated transactions, smart contracts can be used for automated transactions,
such as transactions in decentralized exchanges. Smart contracts can automatically ex-
ecute buying and selling orders and match them according to preset rules and condi-
tions. Users of the exchange can trade directly through smart contracts without trusting
the exchange or intermediaries. Voting and governance, smart contracts can be used for
voting and governance, such as DAO (decentralized autonomous organization). DAQO's
voting and governance decisions are made through smart contracts, and every DAO
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member can participate in voting and governance. This decentralized governance
model avoids the problems of single point of failure and centralized power, making
decision-making more democratic and fair. Digital identity, smart contracts can be used
to create digital identities, such as ENS (Ethereum Domain Name Service) on
Ethereum. ENS can bind an Ethernet address to an easy-to-remember domain name to
realize decentralized naming service. ENS smart contract can guarantee the one-to-one
correspondence between domain names and addresses, and at the same time realize the
transfer and transaction of domain names [3].

These application scenarios are just the tip of the iceberg of smart contract technol-
ogy in the field of cryptocurrency. With the continuous development and improvement
of smart contract technology, more application scenarios will emerge. In a word, the
intelligent contract technology realizes the automatic execution of contracts by taking
advantage of the decentralization and non-tampering of blockchain technology, im-
proves the reliability and security of transactions, and has broad application prospects.

2 Hardware wallet principle and existing security risks

Hardware wallet is a kind of cryptocurrency storage device. Its basic principle is to
store the private key of cryptocurrency in offline devices to ensure that the private key
will not be attacked by hackers or infected by viruses. Hardware wallets usually use
special chips to store private keys. These chips are strictly tested and certified, and have
the characteristics of tamper resistance, encryption and safe storage. Users can use the
hardware wallet to manage and transfer their cryptocurrency assets, and communicate
with the blockchain network by connecting the hardware wallet to the Internet to realize
the operation of trading and transferring cryptocurrency. Although hardware wallets
have obvious advantages in providing security, they still have some security risks. One
of the risks is that the hardware wallet is stolen or lost. If the user's hardware wallet is
stolen or lost, they will not be able to access their cryptocurrency assets because the
private key is only stored in the hardware wallet [4-5]. Therefore, users need to take
good care of their hardware wallets and take necessary measures to prevent the risk of
theft or loss. Another risk is the software vulnerability in the hardware wallet. Although
hardware wallets usually use dedicated chips and operating systems to protect private
keys, they may still have software vulnerabilities or security vulnerabilities. Hackers
can exploit these vulnerabilities to steal users' private keys and encrypted currency as-
sets. Therefore, manufacturers of hardware wallets need to constantly update their firm-
ware and software to fix known vulnerabilities and timely fix newly discovered vulner-
abilities. Generally speaking, hardware wallet provides a relatively safe way to store
and manage cryptocurrency assets. However, users still need to take necessary
measures to prevent the risk of theft or loss of their hardware wallets, and choose trusted
and reliable hardware wallet brands to minimize the possibility of security risks (Figure
2).
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Fig. 2. A method for upgrading digital currency hardware wallet application.

3 Hard Wallet Solution Based on Smart Contract
Technology

The hard wallet solution based on smart contract technology is a secure storage solution
that combines smart contract and hardware wallet. By combining smart contracts with
hardware wallets, it enables users to store and manage encrypted assets more safely.
The basic principle of this solution is to store the user's private key in the hardware
wallet and deploy the smart contract code to the blockchain network [6]. When users
need to execute a transaction, they need to authenticate through the hardware wallet
and sign the transaction. The smart contract will check the legitimacy of the transaction
and submit it to the blockchain network for execution. The advantage of this solution
is that it stores the private key in the offline device, which greatly reduces the risk of
the private key being stolen or leaked. At the same time, the deployment and imple-
mentation of smart contracts can ensure the security and reliability of transactions.
However, the hard wallet solution based on smart contract technology also has some
security risks. For example, there may be loopholes or errors in the smart contract code
itself, which may lead to the theft or loss of assets. In addition, the speed of smart con-
tract execution may be affected by the congestion and transaction costs of blockchain
networks. Therefore, when using the hard wallet solution based on smart contract tech-
nology, users need to carefully evaluate its security and reliability, and take necessary
measures to protect their assets.

4 Testing and evaluation

Suppose there is a hardware wallet based on Ethereum, and the smart contract is used
to realize the secure transfer function. This hardware wallet has a button to confirm the
transfer operation. When users want to transfer money, they need to connect the hard-
ware wallet to the computer and use their private key for authentication. Then, they can
enter the receiving address and amount on the computer and press the button on the
hardware wallet to confirm the transfer. After the confirmation button is pressed, the
smart contract will automatically verify the user's identity and transfer information. If
all the conditions are met, the smart contract will perform the transfer operation and
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transfer the funds from the user's account to the receiver's account. In this process, the
user's private key will be kept in the hardware wallet and not exposed to the network,
which makes it very secure [7]. The following is an example of testing and evaluating
a hard wallet solution based on smart contract technology:

Security testing: Security testing of the hardware wallet, including attack simulation
test, to test whether the hardware wallet can resist the risk of hacking and stealing pri-
vate keys. During the test, many kinds of attack methods are used, such as side channel
attack, violent cracking and so on. The test results show that the hardware wallet can
effectively protect users' private keys and encrypted monetary assets, and the security
is very high.

Function test: Test whether the functions of the hardware wallet, including the trans-
fer function and other functions (such as reminders and restrictions) can work normally.
The test results show that the function of the hardware wallet is normal and the transfer
operation is fast and accurate [8-9].

Compatibility test: Test whether the hardware wallet is compatible with various op-
erating systems and software platforms. During the test, different operating systems and
common wallet software are tested. The test results show that the hardware wallet can
be compatible with many operating systems and wallet software.

Performance test: test the performance of hardware wallet, including the speed of
transfer operation and network delay. The test results show that the transfer operation
is fast, the network delay is small, and the battery life and reliability are good.

User experience test: Test the user experience of hardware wallet. The test results
show that the hardware wallet provides an intuitive and easy-to-use interface, and users
have no difficulty in connecting and using the hardware wallet.

Evaluating the effectiveness of the hard wallet solution based on smart contract tech-
nology, considering the above factors, the solution has the following advantages: high
security, the hardware wallet adopts smart contract technology, which can effectively
protect users' private keys and encrypted monetary assets, and the security is very high.
Good scalability, hardware wallet supports a variety of cryptocurrencies, and can
quickly adapt to the new cryptocurrencies in the market. Easy to use, the hardware
wallet provides an intuitive and easy-to-use interface, so that users can quickly and
easily complete operations such as transfer. High cost-effectiveness, moderate price of
hardware wallet, and high cost performance, which meets the needs of users. Strong
community support, the hardware wallet solution has a strong community support, us-
ers can quickly get help and support [10].

5 Conclusion

Smart contract technology can bring many advantages to the application of hard wallet
business. Hard wallet is a device for storing and managing encrypted money, and its
security and privacy are very important for the security of users' assets. Smart contract
technology can bring the following advantages to the hard wallet business:
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Higher security: Smart contracts can be executed in hardware devices to ensure the
security and privacy of encrypted currency. This is more secure than the software wal-
let, because the software wallet is stored on the Internet and vulnerable to hacker at-
tacks.

More transparency: Smart contracts can provide transparency in transactions, so that
users can track the transaction records of their cryptocurrencies. This allows users to
manage their assets with greater confidence.

More convenient: Smart contracts can realize automatic transaction processing,
eliminating the need for manual intervention and improving the speed and efficiency
of transactions.

More reliable: Smart contracts are executed by nodes in the network, which means
there is no single point of failure. This makes smart contracts more reliable than tradi-
tional centralized systems.

In a word, smart contract technology can bring higher security, transparency, con-
venience and reliability to hard wallet business applications. With the continuous de-
velopment of blockchain technology, the application and research of hard wallet busi-
ness will be more widely used and developed.

Acknowledgements

The work described in this paper was supported by a grant from Technology Project of
State Grid Corporation of China (No. 1700/2022-87001A)

References

1. Liu, C. G., Bodorik, P. , & Jutla, D. . (2022). Automating smart contract generation on
blockchains using multi-modal modeling. Journal of Advances in Information Technol-
ogy(3), 13.

2. Chen, H. . (2022). Application of blockchain technology in environmental health: literature
review and prospect of visualization based on citespace. Technologies, 10.

3. Abuidris, Y., Kumar, R., Yang, T., & Onginjo, J. . (2021). Secure large-scale e-voting
system based on blockchain contract using a hybrid consensus model combined with shar-
ding. ETRI Journal, 43(2).

4. Kang, Y., & Li, Q.. (2021). Design and implementation of data sharing traceability system
based on blockchain smart contract. Scientific programming(Pt.11), 2021.

5. Ziar, R. A., Irfanullah, S., Khan, W. U., & Salam, A. . (2021). Privacy preservation for
on-chain data in the permission less blockchain using symmetric key encryption and smart
contract. Mehran University Research Journal of Engineering and Technology, 40(2), 305-
313.

6. Vangala, A., Sutrala, A. K., Das, A. K., & Jo, M.. (2021). Smart contract-based block-
chain-envisioned authentication scheme for smart farming. IEEE Internet of Things Journal,
8(13), 10792-10806.

7. Chen, C. L., Deng, Y. Y., Tsaur, W.J., Li,C. T., Lee, C. C., & Wu, C. M., et al.
(2021). A traceable online insurance claims system based on blockchain and smart contract
technology. Sustainability, 13(16), 9386.



Application and Research of Hard Wallet Business 53

8. Lu, B. . (2021). Smart contract for electricity transactions and charge settlements using
blockchain. Applied stochastic models in business and industry, 37(3).

9. Gourisetti, S. , Sebastian-Cardenas, D. J. , Bhattarai, B., Wang, P. , Widergren, S. , &
Borkum, M. , et al. (2021). Blockchain smart contract reference framework and program
logic architecture for transactive energy systems. Applied Energy, 304, 117860-.

10. Negara, E. S., Hidyanto, A. N., Andryani, R., & Erlansyah, D. . (2021). A survey block-
chain and smart contract technology in government agencies. IOP Conference Series: Ma-
terials Science and Engineering, 1071(1), 012026 (7pp)..

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Application and Research of Hard Wallet Business Based on Smart Contract Technology

