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Abstract— This paper gives the review on latest and detailed
application of smart contracts and its uses on various areas like
Distributed Energy Transaction Mechanism,Micro servicesSystem,
System for Secure Electric Vehicles Charging in Smart Community,
Discovery Process ofStock Value Information in stock market,it
further categorized the challenges faced in Smart contract
implementation for blockchain network.
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I. INTRODUCTION

Smart Contract is an executable code that is first
introduced by nick szabo in 1994, this is an
executable code which is in built with the
blockchain transactions to deploy terms and
conditions for the transaction over the blockchain
network,the use of smart contract enables the
application to run transactions smoothly without
any manual intervention required,this removal of
manual intervention eliminates the need of third
party validators for transactions .smart contracts
have the ability to run on required hardware and
software.

When Blockchain is concerned, smartcontracts,
First application of Blockchain i.e. Bitcoin do not
have the smart contract facility but Etherium
platform has the ability of deploying smart
contracts.

Generally Languages for writing smart contracts
are-

1. solidity

2. Go

3. Python
4. Java

5. simplicity
And thecommon platforms are-
1. Ethereum
2. Ripple
3. Quorum
4. Hyperledger Sawtooth
5. Hyperledger Fabric
6. R3 Corda
7. EOS

[+=]
-/

Fig.1-basic Structure of smart contract

suppose if you want to sell an asset to someone,then
you can simply use a smart contract on blockchain
with your asset information ,information about the
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asset could be stored in blockchain and anyone
can see this information who are on blockchain
network,when one wants to buy your asset then you
can run a smart contract which could specify the
terms like how much price the asset has been sold,if
there is added transportation charges if
required,handling ownership of that asset etc.,when
this smart contract gets executed then ownership
has been transferred to the buyer and this
information is again visible to the users of the
network,in that way blockchain maintains the
transparency of the assets ownership. For a wide
range of potential applications, blockchain-based
smart contracts could offer a number of benefits:
Such as

Speed and real-time updates,Accuracy,Lower
execution risk, Fewer intermediaries, Lower cost,
New business or operational models.

Il. SMART CONTRACT USE CASES

There are various Use cases of smart contract, we
will discuss its working and to find the limitations
and challenges faced executing smart contract on
thesespecific applications.

A. Distributed Energy Transaction Mechanism,

Shaoyuan Yuet al[1] discusses the Chinese power
distribution market,now a days there are various
form of energy, be it electrical energy ,solar
energy ,hydraulic energy,so that various no of
Energy providers are there instead of centrally
adopted energy provider ,it makes distribution of
more robust and dynamic,now users would become
prosumers,a prosumer is a consumer who becomes
involved with designing or customizing products
for their own needs whenever they want to buy the
energy or sell the energy. They proposes Smart
contract for Distributed energy transaction,this
smart contract will work on the consortium based
blockchain network of Prosumerswhich executes
transactions between peer to peer nodes.The
functions which are in built on the smart contractas
shown in Fig 2.

The main limitation on this p2p approach is how
to localize the prosumers on the trading platformif

the number of prosumers would get increased, as
blockchain have network scalability problem,

Fig 2. Distributed energy Transaction Flow

B Implementing a Microservices System

Microservices system is a software engineering
concept in which microservices allow teams to slice
existing information systems into small and
independent services that can be developed
independently by different teams[2].they have
discussed on the basis of similarities found
between the properties of smart contract in
Blockchain which are distributed and immutability
and of Micro service architectureproperties such as
cloud based ,IDEALproperties( Isolation of state,
Distribution, Elasticity, Automated management
and Loose Coupling)[2].this paper discusses the
technical implementation of smartcontract using
solidity language on etherium virtual machine,it
also represented a use case of doctor,
patient,diagnosis microservices and executed their
code of smart contract.

Microservices-based systems are usually built
with three layers. The graphical user interface, the
API-Gateway and the microservices,any device can
be connected to the system through the API-
Gateway. Similarly to the common microservice
architecture, the corresponding smart contracts
architecture is built on two layers , The first layer is
the interface between external applications and the
blockchain, Itprovides
theApplicationBinarylnterface(ABI)tointeractwitht
hesmart contracts and the User Interface in which
ABI are embedded(Fig 3).
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Fig 3.Blockchain based Architecture of the system

The comparison between the two approaches-

Clearly stated that using blockchain as a backbonein
microservicessystem gives the feasibility of
implementing micro service system on blockchain
network with smart contract written in solidity
Language. Main challenge in this is that the cost
and complexity measureshas not been analysed
and would come underconsideration for Block
chain oriented softwareengineering field.

C .Secure Electric Vehicles Charging in Smart

Community

Yuntao Wanget et al[3] proposes a framework
for the electric chargeable vehicles smart
community, they done it by introducing an energy
blockchain which is a permissioned type blockchain
integrated with RES, means that only verified users
can be a part of the network and transaction are to
be validated by only the participating parties, in this
the pre-selected Electric vehicles can publicly audit
and publish their transaction information without
intervention of third party,they used delegated
byzantine fault tolerance algorithm for consensus,in
DBFT algorithm based Network there are three
types of nodes, 1.General user node,2.Delegate
nodes(who can approve the nodes )and 3.speaker
node who proposes the next block.this network
system shows 100 % finality in confirming the
transaction. After that based on the contract theory
the optimal contracts are analysed and designed by

the monopolistic operator to meet EVs’ individual
energy demands while maximizing its utility. Fig 4
[4] shows the system model of smart community.

Renewable
Energy

Energy
Cryptocurrency
Communication Line

Power Line

Smart Communi ty /

Fig 4.System Model of Smart community

@y Electric Vehicle

Paper also gives the simulation results which
shows high optimality over conventional schemes.
Research gap is - they have not considered RES’s
limited and unstable characteristics.

D. Discovery Process ofStock Value Information

This paper [4] discusses the use of smart contract
in stock value information,currently there are three
steps for calculating stock value of any enterprise,

1. Value generation

2. Value record

3. Value evaluation
It proposes use of blockchain in value record
phase,as Blockchain is distributed,immutable, and
trusless environment where transaction information
is stored in shared distributed ledger,if the value
record system have distributed storage where
activities of enterprise which add value to that
enterprise stock becomes the transaction then it will
help to investors and stock market supervisor a real
time analysis on stock value of that enterprise.Fig 5
shows the decentralized storage structure of value
record.
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Fig5. Decentralized storage structure of Blockchain

The main limitation or research gap we found on
the technical ground as they only provide the listing
of transactions on company’s information in real
time where the stock market supervisors can see the
stock price by analysing its information ,as we
know that company listed there profit and net worth
after a certain period, so if automatic discovery of
stock value has to be added in terms of transaction
on blockchain, and if there could be validators
nodes to validate the final stock value of the
enterprise the stock market supervisors or investors
could also see the stock value in real time instead of
predicting on the basis of transactions listed.

111 CHALLENGES IN IMPLEMENTING SMART CONTRACT

1) Irreversibility: The very nature of Blockchain
transactions are irreversibility, if something has to
be corrected in smart contract then it has to be done
via another transaction which also has to be stored
in blockchain,sometimes it requires to reverse the
contract under some legal policies.

2) Digital intelligence: Oracles as a service
provide a platform which runs on the blockchain
technology for e.g.YouTube would be based on
blockchain  can inform you about the
YouTubestorage and security of your account like
“yourYouTube account balance is 3400$”, your
smart contract advocate might inform you but this
will also enable the involvement of third party
which makes communication between end user and

the blockchain and alter the specification of no
Third party involvement.

3) Legal Issues: smart contracts are of two
typesl.weak smart contract (legal policies has not
followed correctly) and 2.Strong smart contract
(legal policies has followed correctly) so that smart
contract should be compatible with all legal policies
and standards of their respective countries where
they are executing.
4)Language of Smart Contract:mostly smart
contracts are written in Solidity language which is
Turing complete, but solidity is not flexible in terms
of ontological expressiveness of business contracts
and legal perspective of smart contract execution,
so a more verifiable language is needed for
implementing smart contracts.

IV ConcLusioN

This review paper tries to find out how smart
contract has been implemented on various
applications and what will be the major limitation
of that implementation; it also states major
challenges of implementing smart contracts.

V FUTURE SCOPE

This review can be further extended to more
blockchain applications, ItsTechnological platforms
and programming languages used to
implementthem,also the cost of implementing smart
contracts may be reviewed on different parameters.

REFERENCES

[1] Shaoyuan Yu, Shengchun Yang, Yaping Li, Jian Geng. 2018 China
International Conference on Electricity Distribution,R. M. Osgood, Jr.,
Ed. Berlin, Germany: Tianjin, 17-19 Sep. 2018.

Roberto Tonelli et al.,“Implementing a Microservices System with
Blockchain Smart Contracts” IEEE IWBOSE 2019, Hangzhou, China,
2019

Yuntao et al,“Contract based Energy Blockchain for Secure Electric
Vehicles Charging in Smart Community”, IEEE 16th Int. Conf. on
Dependable, Autonomic & Secure Comp, 2018.

XiangLiu, NanaLin M. Wegmuller, “AnAutomatic Discovery Process
ofStock Value Information with Software Industry Based on
Blockchain”, IEEE 2018.

Bhabendu Kumar et al,“An Overview of Smart Contract and Use cases
in  Blockchain Technology”,JEEE 9th ICCCNT,, 2018, 1ISC,
Bengaluru

Haya R. Hasan and Khaled Salah,” Combating Deepfake Videos Using
Blockchain and Smart Contracts”, IEEE Access, 2018.

Adam Hahn, Sijie Chen, Rajveer Singh, Chen-Ching Liu. Smart
contract-based campus demonstration of decentralized transactive
energy auctions. The Eighth Conference on Innovative Smart Grid
Technologies [C]. Arlington, VA: 2017

[2

31

[41

[5]

[6]
[71

133

[2019]



International Conference on Advanced Computing (ICAC-2019)
College of Computing Sciences and Information Technology (CCSIT) , TeerthankerMahaveer University, Moradabad

(8]

[9]

[10]

[11]

[12]

CHEN Sijie, LIU Chen-Ching. “From demand response to transactive
energy: state of the art [J]. Journal of Modern Power Systems and
Clean Energy,”,“PDCA12-70 data sheet,” Opto Speed SA, Mezzovico,
Switzerland,2017.

Taibi, D., Lenarduzzi, V., & Pahl,” Processes, Motivations, and Issues
for Migrating to Microservices Architectures: An Empirical
Investigation”. IEEE Cloud Computing, 2017.

Porru,S.,Pinna, A.,Marchesi,M.,&Tonelli,“Blockchainoriented
software engineering: challenges and new directions.” In Proceedings
of the 39th International Conference on Software Engineering
Companion, 2017.

Lenarduzzi, V., Lunesu, I., Marchesi,M., &Tonelli, R,“Blockchain
applications for agile methodologies”. In 19th International Conference
on Agile Processes in Software Engineering and Extreme
Programming. 2018

K. Wang et al., “A Survey on Energy Internet: Architecture, Approach,
and Emerging Technologies,” IEEE Systems Journal, 2017.

[13]

[14]

[15]

[16]

W. Tushar et al., “Three-Party Energy Management With Distributed
Energy Resources in Smart Grid,” IEEE Transactions on Industrial
Electronics, 2015

K. Zhang et al., “Incentive-Driven Energy Trading in the Smart Grid,”
IEEE Access, 2016.

Q. Xu, Z. Su, Q. Zheng, M. Luo and B. Dong, “Secure Content
Delivery with Edge Nodes to Save Caching Resources for Mobile

Users in Green Cities,” IEEE Transactions on Industrial
Informatics,2017.
Abhishek Dixit. Alex Norta,” A Self-Aware Contract For

Decentralized Peer-To-Peer (P2P) Commerce”, IEEE 3rd International
Workshops on Foundations and Applications of Self* Systems, 2018.

134

[2019]



