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Abstract: A revolutionary transformation in industrial operations has been brought about by the fast
development of the Internet of Things (IoT), which has made intelligent decision-making and real-time data
interchange possible across many different industries. As IoT technologies continue to gain traction, their
integration with enterprise resource planning (ERP) systems like SAP is becoming increasingly vital for
businesses seeking to optimize operational efficiency, enhance supply chain management, and unlock data-
driven insights. This paper explores the synergistic potential of IoT-SAP integration, shedding light on how
businesses can harness the power of IoT to streamline processes, improve resource allocation, and foster
enhanced customer relationships. However, the adoption of IoT in industrial environments presents
significant challenges, including data security concerns, system interoperability, and scalability issues. By
examining the latest trends, opportunities, and challenges in loT-SAP integration, this study provides a
comprehensive analysis of how organizations can overcome these barriers and leverage IoT to drive
innovation and maintain a competitive edge. Furthermore, the paper delves into the application of IoT
across industries like manufacturing, healthcare, and logistics, highlighting the role of IoT in enhancing
business processes, improving decision-making, and enabling predictive maintenance. Ultimately, this
paper aims to offer valuable insights into the strategic implementation of IoT within SAP systems,
demonstrating its potential to revolutionize industries and reshape business landscapes.

Keywords: Internet of Things (IoT), SAP ERP, Intelligent Enterprise, Manufacturing Logistics, Predictive
Analytics, Automation

L. INTRODUCTION
There are quite noticeable changes that have already occurred in the industrial environment due to a massive use of the
IoT. IoT has revolutionized a means through which Information Systems communicate with or manage devices, thereby
supporting a networked environment of incredible interconnectivity. Although the system, such as the SAP ERP, are
valuable for increasing operational efficiency, the use of IoT is where things get real[1]. Thus, build collaboratively
with devices and systems, [oT establishes an integrated environment in which crucial information is transferred to the
appropriate individuals at the proper time to support both operational and informational processes.
Industry is in the middle of a revolution that has been fueled by the fast adoption of the IoT. IoT has revolutionized the
way information systems communicate with devices since it now allows for constant conveying of data and connections
that were heretofore inconceivable. The heart of systems such as SAP ERP is an integral part of business performance
enhancement, Nevertheless, the key to enhanced performance lies in the integration with [0T[2]. As a truly integrated
network, IoT stitches devices and systems together and channels vital information to all appropriate target personnel or
systems when it’s most valuable for operational processes and decision-making.
IoT has further developed as the Internet of diverse networks to become a collaboration of people and things through
the use of the Internet where everything, starting from smartphones, vehicles, and industrial systems to home
appliances, is now connected. Smart reorganizations, tracing, location, and real-time process control are all within the
capabilities of these devices, regardless of their size, fixed function, or general purpose. This blurring of digital and
physical spaces has transcended personal electronics, including smart mobile devices, wearables and the [oT, as well as
industrial applications for improving efficiency.
Being a market leader in ERP solutions, SAP has recently come up with new dimension
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IoT and improve business operations[3]. Even though SAP ERP has been implemented in different organizations and
across the globe, its specific usage in auto component manufacturing firms and many other specific industries has been
explored very rarely[4]. This paper endeavors to fill that gap by reviewing the trends, challenges and prospects of IoT
applications in SAP. As this paper describes 1oT’s impact on SAP systems, insights into how industries may change
after integration with IoT are garnered.

A. Motivation and Significance of the paper
An innovative paradigm shift has occurred with the advent of the IoT, which allows for ubiquitous connection and
informed decision-making in many different fields. In the context of SAP, IoT applications hold immense potential to
revolutionize enterprise operations by enhancing process efficiency, enabling predictive maintenance, and driving data-
driven insights. However, the integration of IoT within SAP ecosystems presents unique challenges, including data
security, interoperability, and scalability. The need to investigate present tendencies, resolve these difficulties, and
discover possibilities for using IoT in SAP to realize its maximum potential prompted this study. By examining
advancements and gaps in [oT applications, this study aims to provide a comprehensive understanding of how SAP can
harness IoT technologies to foster innovation and create value for businesses. The key contributions are as follows:

e Provides insights into the integration of IoT with SAP systems for optimizing business operations and decision-

making.

e Highlights key challenges like standardization, sensor energy needs, and data security in IoT adoption.

e Explores [oT applications in SAP, including manufacturing, supply chain, and business process automation.

e Examines [oT's role in healthcare through SAP, covering remote monitoring and predictive analytics.

o Discusses IoT data lifecycle, emphasizing security, scalability, and performance.

II. OVERVIEW OF INTERNET OF THINGS (I0T)
"Internet of Things" (IoT) has replaced "Internet of Objects" to describe any network of interconnected physical
objects, whether that are little, large, or anything in between. Interconnections between devices are constantly
expanding beyond M2M communication [5]. The protocols, applications, and network domains that 1oT devices use for
networking are rather diverse. The proliferation of ZigBee, RFID, sensor networks, and other location-based
technologies, as well as other forms of short-range wireless technologies 219, is enabling the 1oT to become more
pervasive[6]. The loT will increase its already ubiquitous, personal, and intimate influence on people's everyday lives.
The CISCO Internet Business Solutions Group (IBSG) states that the 10T came into being when there were more
inanimate things linked to the network than people[7]. Assuming this is correct, it happened about the middle of the
twentieth century. With the introduction of smart grid technology, intelligent cars, and CISCO's "Planetary Skin," this
process is only becoming faster.
An integration of the IoT in enhancing interaction within business operations and with customers, as well as SAP
systems for optimized decision making, is ongoing. Through using IoT to connect physical devices and assets to SAP
applications, companies can collect, analyze and act on real-time data. These implementations facilitate the
management of supply chain, determine when to perform maintenance, track assets, and monitor production systems.
IoT integration solutions in SAP can assist an organization in extracting more value from the aggregate data by
enhancing operational effectiveness while cutting costs as well as making decisive actions based on the actual time
data. In addition, it adds flexibility and adaptability to businesses amid a growing digital environment.
The Internet connectivity of 1oT devices is not yet well-defined, with the exception of their networking protocols. The
loT may be enhanced with management and security capabilities to connect various devices and systems, such as those
in vehicles, control home utility services, telephone networks, and environmental management systems. Figure 1 shows
the growing reach of 1oT and its potential for connecting different networks.
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Fig. 1.Internet of Things (IoT) Network.

A. Challenges and Impediments to IoT

The rate of adoption of new technology is often slow at first. Protocol standardization, IPv6 deployment, and sensor
power supply requirements are the three biggest technical obstacles, rather than human opposition, as seen in Figure 1.
The IoT Can Be Seen as a Network of Networks.

B. Deployment of IPv6

There was a shortage of IPv4 addresses controlled by IANA in February 2011. Due to the impending need for
individual IP addresses by billions of sensors, the introduction of IPv6 was a necessary step in addressing this scarcity.
The introduction of IPv6, with its improved security features and the ability to auto-configure networks, would
considerably simplify network administration.

C. Sensor Energy

The ability to reliably power the sensors for an extended duration is crucial for the effective deployment of 1oT. This
becomes very important when these sensors are used in faraway places, including beneath the earth, in space, or even
on other planets. The impracticality of constantly replacing the batteries in billions of these gadgets makes energy
harvesting from the environment a necessity [8]. To that end, researchers are exploring a number of technologies,
including heat generators, solar cells, vibrational energy harvesting, and the correction of radio transmissions.

D. Standardization

The standardization organization of IEEE has been at the forefront of addressing the most recent privacy, security, and
network architectural needs for implementing loT. Their work has focused mostly on IPv6 packet routing via
heterogeneous networks.

III. THE ROLE OF SAP IN LEVERAGING IOT FOR BUSINESS TRANSFORMATION

The IoT has often been conceptualized as an interconnected system of physical objects, with an emphasis on their data
exchange and connection capabilities. However, SAP sees even more potential in it. In an Intelligent Enterprise, where
data powers intelligence, automates processes, and fuels innovation, the IoT plays a pivotal role. The majority of
businesses have systems in place that record operational data pertaining to HRM, purchasing, vendor contracts,
production, and expenditures. The insights and assistance in predicting the next step are provided via dashboards and
reports. More information on customer interactions with goods, staff, the company, and the brand is needed,
nevertheless, before firms may influence future events. Figure 2 depicts the system, applications & products in data
processing.
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Fig. 2.Systems, Applications & Products in Data Processing

An experience platform that gathers everything in one place is necessary for companies to make sense of the
connections and grasp the interdependencies. With SAP Intelligent Enterprises, data is gathered at every point of
contact with consumers, workers, goods, and brands. Optimizing the experience of customers, employees, products,
and brands is made easy using SAP's Qualtrics solution. Manufacturing, Supply Chain, Finance, Logistics, and other
routine company processes may be easily managed with the help of the SAP intelligent suite. Information gathered
from data, intelligent robotic process automation, Al, and the IoT at both the cloud and edge are all components of
SAP's intelligent technologies platform.

IV. APPLICATIONS OF IOT IN SAP

Enterprise resource planning (ERP) software, referred to as "System, Applications and Products," connects the
SCM (initiatives) emphasis area with the manufacturing logistics activities and interacts with operations and businesses.
"SAP is software" that helps companies keep tabs on "business interactions" and "related parties" who do business with
them. The initial concept is to enable consumers a way to interact and engage in the target operating area using a single
database with a wide variety of applications. Many organizations and enterprises are able to run their company
operations smoothly using SAP ERP. Financial, asset and cost accounting, production, material, and human
"management" are all included under SAP[1]. Many systems are compatible with the SAP R/3 (version 3) system,
including Windows 2000 and the user's server model. Using the IoT and Wi-Fi, the most recent product,
"Comprehensive Internet-Enabled," enables the use of mobile or portable devices in logistical operations and industrial
logistics.

A. Manufacturing and Supply Chain Management
The term "supply chain" refers to the series of steps taken, either directly or indirectly, to fulfill customers' orders.
Every supply chain begins with the following fundamental steps:

e Supplier

e Manufacturer

e Distributor

e Retailer

e Customer

Supplier —r Manufacturer C::) Distributors K= Retailer (::> Customer
— — —

I

Flow of information and funds
= ,
— Flow of material

Fig. 3. A basic supply chain Process.
The supply chain management system is a direct result of changes in the industrial sector brought about by factors
including rising costs, shrinking inventories, the product life cycle, and more international trade. SCM is now seen as a
good strategy for manufacturing companies to compete successfully in the supply chain. In order to gain a competitive

edge, manufacturing firms today concentrate on efficiently distributing services togethe hysical products[9].
Consequently, being able to comprehend and implement SCM has become a crucial need/for isgnaing competitive on
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a global scale and increasing profits. SCM aids in decreasing needless inventory, facilitating accurate information
sharing, and building trust among supply chain partners.

B. Smart Asset Management

There are four primary types of Asset Management (AM) in electric power systems, distinguished by the time periods
that may be considered: real-time, short-term, mid-term, and long-term. Important aspects of power system resilience
and handling unexpected outages are the core topics of real-time AM. The goal of short-term asset management is to
increase the rate of return on investment. Maintenance scheduling optimization is part of the AM's mid-term scope. A
key component of AM with a longer time horizon is the investment planning of grid expansion.

C. IoT-Enabled Business Process Automation

Meeting to discuss [oT technologies: EDBPM and CEP technologies are already used in a variety of applications. Aside
from private-sector uses such as smart home devices and fitness wearables, initiatives have been undertaken in almost
every business area, including manufacturing, logistics, and even agriculture. It is possible to reduce the burden on
physicians in rural areas by using CEP to monitor complicated event data from elderly people via wearables and
develop a virtual health profile. In addition, hospitals using RFID technology may use CEP to simulate surgical
occurrences and crucial scenarios, which can then activate certain procedures. In the realm of smart grids, for instance,
real-time CEP and Event Driven Predictive Analytics have the potential to enhance energy flow planning and
distribution. Innovative CEP-based prediction frameworks built on IoT networks help reduce pollution exposure,
particularly for poor nations facing catastrophic air quality issues.

D. IoT in Customer Relationship Management (CRM)

Relationships with customers will become more mature as a result of the Internet of Things, which will significantly
affect CRM. This is due to the fact that customer information is included in the massive amounts of data generated by
the Internet of Things, and the addition of textual inputs may substantially enhance the capacities for customer
relationship management. In conclusion, cognitive computing, big data analysis, and the development of in-depth
organizational knowledge will provide the CRM of the future. Due to the importance of digital business in preserving
organizations' competitiveness and addressing the problem of customer relationship management, the Internet of Things
is poised to become one of the most essential and creative areas of technology, necessitating substantial investment.

V. CHALLENGES IN IOT INTEGRATION WITH SAP
There are a lot of advantages to integrating IoT devices, but there are also a lot of problems, especially with data
privacy, security, and regulatory compliance. In order to keep patient information safe, healthcare professionals must
follow regulations such as HIPAA. SAP solutions include robust security measures to prevent data breaches and
unauthorized access, including modern encryption and access control techniques.

e Remote Monitoring and Wearable Devices: The use of wearable sensors to remotely monitor vital signs,
including heart rate, blood pressure, and glucose levels, is on the rise, made possible by IoT-enabled systems. Due
to SAP platform integration, healthcare providers get immediate access to this data, allowing for individualized
treatment plans and prompt interventions.

e Automated Workflows: SAP solutions make it easy to automate clinical operations that are triggered by IoT
devices. This includes appointment scheduling, prescription reminders, and emergency notifications. Healthcare
delivery is made easier and less labor-intensive using these workflows.

e Predictive Analytics for Equipment Maintenance: System uptime is ensured with the use of IoT data, which
assists in failure prediction and maintenance scheduling for medical devices. By providing predictive insights,
SAP's analytics capabilities improve this process and help avoid interruptions in patient care.

o Interoperability Challenges: Finding ways for all the many systems and devices used in healthcare facilities to
work together seamlessly is a big challenge when trying to integrate the IoT with SAP, according to the research.
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e Data Privacy and Compliance: Healthcare providers are obligated to follow strict rules such as HIPAA, and
SAP systems give tools for encryption and access control to safeguard sensitive data. IoT adoption in healthcare is
still heavily focused on the difficulties of data privacy.

A. Data Management and Security

The lifecycle of data within IoT systems begins with data production and aggregation from various devices and sensors,
followed by data transfer to central systems where optional filtering and preprocessing can occur. This is succeeded by
storage and archiving for long-term management. Querying and analysis serve as the endpoints, enabling the retrieval
and consumption of data for actionable insights. Data production, gathering, aggregation, filtering, and initial
processing are all examples of online operations that rely heavily on communication. In contrast, comprehensive
preprocessing, long-term storage, and thorough analysis are all examples of offline processes that rely heavily on
storage. Data can be automatically pushed to services that consume the [oT or retrieved using queries [10]. Throughout
this process, data security remains critical, especially for safeguarding communication-intensive online operations and
protecting archived data through secure access and encryption. This balance of online and offline data management
underpins the efficient and secure operation of IoT systems.

B. Scalability and Performance Issues

Scalability is one of the critical issues in IoT systems, especially considering the current number of connected devices,
which is estimated at about 19 billion, and the constant growth that is expected. Unlike traditional enterprise systems,
IoT systems require more workloads, which are usually expressed in terms of the number of data streams or the number
of requests made. Scalability is the value constraint that allows the preservation of performance by controlling
throughput exchange bandwidth consumption, energy expenditure, delays, and time spent on responses[11]. There are
easily robust QoS metrics and characteristics such as jitter, packet loss, availability, and throughput, metrics that require
to be met in order for workloads to be done without great impact performance degradation.

VI. TRENDS IN IOT APPLICATIONS FOR SAP

The application of IoT technology with SAP has been helping multiple industries to improve by making decisions and
automating processes on the spot. Trends for the following are the use of Industry 4.0 in smart factories where IoT
integrates various devices for supply chain optimization and predictive maintenance where IOT sensors are deployed on
machinery in order to check for possible downtimes. On top of that, [oT is redefining CRM by providing integrated
solutions directed towards a more customer-oriented approach. Furthermore, there is business process automation
enabled by IoT that is improving processes that have always been manual and making processes that are already
automated more efficient and there are smart city projects as well as environmental projects that make use of the IoT.
These are the trends that show why IoT is important in improving performance and innovation within systems in SAP.

A. Emerging Technologies and Innovations

The many services provided by SAP include Analytics, Data Management, User Experience, and many more. During
the annual Sapphire event in Orlando, United States, the SAP Blockchain service debuted on May 17, 2017.
Technology, business operations, and cutting-edge network-based business models make up the blockchain
architecture, according to SAP. When building a strong blockchain solution, these three factors are essential.
Blockchain technology is distinct because it is based on a network of participants, as opposed to technology and
business procedures, which center on company operations and needs.
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Fig. 4.SAP's Perspective on Blockchain.

B. Industry-Specific IoT Applications in SAP

Jobs and work activities are being expedited by technological advancements, particularly in the realm of information
technology (IT), which also allows for more efficient management and better decision-making. Online, or "connected
the unconnected," performance tracking is made quick and easy. The management and function of the supply chain are
being championed by the ERP paradigm. The IoT improves logistics at every stage by streamlining warehousing
processes, goods transportation, and the consolidation and movement of commodities in multimodal transportation.
Impacted areas, including operational efficiency, safety and security, and customer relationship experience, can realize
the benefits. Good operational activity (efficiency) will come from making the most of available assets. Although
machinery plays a crucial part in manufacturing, it is possible that technology (equipment) will need to be upgraded in
order to achieve more effective and efficient output. Aside from having "sensor" (IoT), that is one thing that can
increase the administration's or analyst's performance. The automotive industry, for instance, can benefit from the use
of IoT in the factory or other operational areas to boost productivity.

C. Advances in SAP IoT Platforms and Tools
OT (operational equipment sensor) and IT (business) data are combined in SAP Predictive Maintenance and Service,
on-premise edition, an Internet of Things product. Analysis techniques like analytics and data mining are then applied
to produce insights that can be used to optimize business in areas like maintenance, production, after-sales service, and
procurement. This on-premises version of SAP Predictive Maintenance and Service aims to optimize business
processes through systematic learning and includes the following essential components:

e Providing methods for cleaning and merging these data sources together, as well as collecting, storing, and

managing massive amounts of data from different sources [12].
e Discovering patterns in combined datasets through the application of analytics and data mining methods.
e Using knowledge to improve business

VII. LITERATURE OF REVIEW

Previous studies in the field of IoT applications in SAP have predominantly utilized statistical methods to address the
challenges associated with integrating IoT technologies into SAP systems. A summary of these approaches is provided
in Table I.

In this study, Abdelhafeez and Abdelraheem (2018) elucidate the fundamental framework of AssIUT IoT, a remotely
accessible testbed crafted for IoT applications. Due to its convenient and appropriate method of remotely implementing
tests pertaining to IoT applications, the Experiment as a Service (EaaS) paradigm is utilised by the testbed. From a
software and hardware perspective, it details the testbed's design and architecture. In addition, they present a few
instances of experiments that can be conducted on their testbed. A key component of the IoT concept is the
interconnection of physical objects (devices) that can collect data, process it, and share it with one another and a central
cloud service[13].

In this study, Suresh and Kumar (2020) show an application development for environmental monitoring relies on a
plug-and-play architecture built on the IoT and VIoT. The two use cases are later shown using the provided framework.
Actuation and automation in this context are performed in accordance with predetermine ."w in order to react
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to the data inputs and outputs produced by a variety of devices integrated into real-time applications. The proliferation
of the Internet of Things has changed the focus from computers to all of the devices that people use on a daily basis.
The provision of end-user services across many apps through a unified platform that offers affordable solutions is
crucial [14].

In this study, Asghari, Rahmani and Javadi (2019) plan to use the SLR approach to survey various IoT application
domains in order to understand the various approaches to IoT applications that have been recently introduced. The
purpose of this study is to classify and examine, using statistical and analytical methods, the methods currently used in
research on IoT apps released between 2011 and 2018. Included in this study are health care, commercial, industrial,
smart city, environmental monitoring, and general elements of IoT applications. A technical taxonomy for these
techniques is offered based on the content of current studies selected using SLR procedure. Technical characteristics,
including QoS, proposed case study, and assessment environments, are used to compare different IoT applications.
They review the strengths and flaws of each study, offer suggestions for how to strengthen them and call attention to
the outstanding questions and future research difficulties surrounding IoT applications[15].

In this study, Al-Fuqaha et al. (2015) offer an introduction to the IoT, focusing on the protocols, supporting technology,
and application concerns. Modern RFID, smart sensors, connectivity, and Internet protocol (IP) advancements make the
IoT possible. An innovative set of applications can be created on the basis of the idea that smart sensors can work
together directly without any intervention from humans. The present upheaval in mobile, Internet, and machine-to-
machine (M2M) technology can be viewed as the initial stage of the IoT. The IoT is poised to unite disparate
technologies in the near future, paving the way for novel applications through the interconnection of physical things
that facilitate intelligent decision-making [16].

In this study, Wang, Vo and Ni (2015) examine the issue of predicting and diagnosing faults using [oTs data acquired
by the process industry. Using SAP's IoT enabling technologies, they provide a solution. First, the suggested method
learns the physical manufacturing system's causal link by studying data from the devices' sensors alone. While it is
feasible to identify malfunctions in specific devices by keeping an eye on their health indices in real-time, it is
conceivable to anticipate malfunctions in other devices by using the causal relationship that was found in the previous

stage[17]
Table 1: Presents summary of literature review based on IOT Application in SAP
Reference Key Findings Study On Objectives Challenges Future
Directions
Abdelhafeez | Introduced  AssIUT | Assiut IoT | To provide a | Scalability and | Enhancing the
and IoT testbed using | Testbed remotely accessible | adaptability  of | testbed for more
Abdelraheem | Experiment as a platform for IoT | the testbed for | complex IoT
(2018) Service (EaaS) model experiments, diverse IoT | applications and
for IoT applications; offering ease of | applications. expanding its
detailed hardware and implementation for usability  across
software design. monitoring and various domains.
controlling devices.
Suresh and | Proposes a plug-and- | Virtual IoT | To create a plug- | Managing device | Development  of
Kumar play framework based | and and-play framework | interoperability cost-effective
(2020) on VIoT and IoT for | Environment | for seamless | and solutions for end-
environmental al integration of IoT | environmental user services and
monitoring Monitoring devices in | constraints in | seamless
applications. environmental real-time integration across
monitoring. applications. applications.
Asghari, Presented a | IoT To categorize and | Addressing Addressing open
Rahmani, systematic review of | Application analyze IoT | inconsistencies issues in  IoT
and Javadi | IoT application | Domains applications across | in QoS  and | applications and
(2019) domains, offering a domains like i = QoS
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technical  taxonomy healthcare, smart | environments metrics for diverse
and comparing cities, and industrial | across  various | use cases.
approaches based on use, identifying | ToT applications.
QoS and case studies. strengths and
weaknesses.

Al-Fugaha et | Provided an overview | Enabling IoT | To explore enabling | Bridging diverse | Developing

al. (2015) of IoT, highlighting | Technologies | technologies and | technologies to | advanced
enabling protocols for IoT, | enable seamless | protocols and
technologies, focusing on RFID, | IoT applications | frameworks to
protocols, and smart sensors, and | while improve
application issues; M2M maintaining collaboration
emphasized smart communication for | interoperability. | between IoT
sensor collaboration. intelligent decision- devices.

making applications.

Wang, Vo, | Proposed a fault | Fault To diagnose and | Accurately Improving  fault

and Ni | diagnosis and | Diagnosis in | predict faults in | identifying diagnosis

(2015) prediction  solution | IoT physical devices | causal algorithms and
using  SAP  IoT using IoT data and | relationships integrating  them
technologies by causal relationship | without prior | with  predictive
analyzing sensor data analysis for real- | knowledge of | maintenance
and discovering time monitoring and | physical systems. | strategies in IoT.
causal relationships. prediction.

VIII. CONCLUSION AND FUTURE WORK
Integrating IoT with SAP systems is revolutionizing corporate operations by delivering real-time data, boosting
decision-making, and increasing operational efficiencies. IoT allows for seamless communication across devices,
enabling applications in diverse industries such as manufacturing, logistics, and healthcare. SAP, with its
comprehensive suite of products, facilitates the management of various business operations by collecting, analyzing,
and automating processes. The adoption of IoT technologies in SAP is a step towards creating intelligent enterprises
where data-driven insights fuel innovation and operational excellence.
The problems with IoT integration with SAP, especially with regard to privacy, security, and interoperability, need

more investigation and development in the future. Standardizing communication protocols and ensuring compliance
with regulatory frameworks, such as HIPAA in healthcare, will be crucial for widespread adoption. Further

optimization of IoT applications will allow organizations to uncover new efficiencies and improve consumer

experiences. This may be achieved by investigating advanced technologies like edge computing, predictive analytics,
and artificial intelligence and by making IoT systems more scalable.

Electron. Comput. Eng., 2017.

77-82,2019.
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