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 The development of technology demands a variety of activities that can be easily 

accessed regardless of space and time. The development of information 

technology has become an innovative, dynamic, and economically profitable 

solution. Information technology is the answer to the problems and challenges 

faced by the world of education. Cloud computing is changing the way 

information technology services are provided and distributed so that institutions 

have the opportunity to access the educational and scientific information. Cloud 

computing technology is a new paradigm in the delivery of computing services, 

which has many advantages compared to conventional systems. This study 

discusses cloud computing in general and some examples of the application of 

cloud computing services and their benefits in the Electrical Engineering 

Education Study Program environment. The case study taken is the application 

of cloud computing services in the Electrical Engineering Education Study 

Program, where cloud computing is a computing model, as resources such as 

processors or computing power, storage, networks, and software are abstracted 

and provided as services on a network or internet with using the remote access 

pattern. The purpose of this study was to determine whether cloud computing 

might be applied to learning, as well as the benefits provided by cloud computing 

in the development of learning systems. This study uses a qualitative descriptive 

method with data collection techniques in the form of literature studies. Based on 

the research conducted, the results show that the services provided by cloud 

computing have various benefits, namely increasing efficiency and effectiveness 

in the use of cloud computing-based technology in the learning process.  
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Introduction 

 

The development of technology is currently very rapid. This is evidenced by the existence of various kinds of 

applications that support daily needs both in the field of education. The use of technology that used to be more 

supportive of side jobs or even recreation has turned into the main work facility. This also has an impact on the 

education system in Indonesia. In education, for example, teachers and students will be familiar with distance 
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learning interactions. There are so many online learning applications that can be applied in the world of 

education today. According to Arizona et al. (2020) and Lukihardianti and Yulianto (2018), online learning is a 

form of distance learning/training by utilizing telecommunications and information technology, such as the 

internet, CD-ROOM (direct and indirect). Online learning connects students (students) with their learning 

resources (databases, experts/instructors, libraries) who are physically separated or even far apart but can 

communicate, interact or collaborate (directly/synchronously and indirectly/asynchronously). 

 

Supported by existing technology, all activities become easier, faster, and cheaper, and the information available 

is very abundant and very easy to access anywhere and anytime. Technology users are countless from the young 

to the old, whether used for business, communication, and the like according to their individual needs. The 

utilization of technological developments can facilitate work, one of the technologies currently developing is 

cloud computing. Cloud computing is computing that is supported by computer network services, the scale of 

computing can be changed dynamically and resources are provided through the internet in the form of services. 

All resources (software, platforms, infrastructure) in cloud computing have been provided by service providers 

so that users are no longer charged with providing resources (Chan et al., 2015; Ginting, 2020). Cloud 

computing is a computing model whose resources, such as computing power, storage media (storage), network 

(network), and software (software) are run as a service through network media, and can even be accessed 

anywhere as long as they are located and connected to the internet. In this case, being able to build a simple 

cloud computing network can be done on a local network/intranet (Maimunah & Yohanes, 2012). 

 

Cloud computing technology or commonly known as cloud computing is now widely used and is not a new 

thing. Cloud computing technology can save you more money than having to build your network infrastructure 

in the short term. The need for cloud computing technology is mostly only on connection costs and data 

processing as needed. For some companies or institutions that already have good network infrastructure and 

technology, the application of cloud computing technology can be maximized and efficient. 

 

The development of information technology is a solution that is innovative, dynamic, and has economic 

benefits. Information technology can answer the problems and challenges faced by the world of education. 

Cloud computing is changing the way information technology services are provided and distributed so that 

institutions have the opportunity to access the educational and scientific information. Through this information 

technology, it is hoped that education in higher education will get optimal performance because institutions can 

focus more on the main processes that must be carried out rather than managing information technology broadly 

(Andriyani et al., 2013). 

 

The conventional learning process allows for criticism from those who want to improve the quality of education. 

Learning systems that only rely on meetings between educators and students will need complements along with 

changes in technology and the development of devices that allow connecting to the internet. Learning is required 

to apply high effectiveness along with the times. Information technology support for learning systems makes the 

exchange of information fast and instant. The conventional system in the learning system should have been 

abandoned since the discovery of multimedia communication media. Due to the nature of the internet that can 
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be connected at any time, which means students can take advantage of learning programs provided on the 

internet network at any time according to their free time so that the space and time constraints they face in 

finding learning resources can be overcome. With the rapid development in the fields of telecommunications, 

multimedia, and information technology; listening to lectures, taking notes on paper of course left behind. 

 

Understanding Cloud Computing 

 

Cloud computing is a computing model, in which resources such as processors/computing power, storage, 

network, and software are abstracted and provided as services on the network/internet using remote access 

patterns (Alfatih & Marco, 2015). On-demand availability on-demand, easy to control, dynamic, and virtually 

unlimited scalability are some of the important attributes of cloud computing. Cloud computing can provide 

unlimited services for computer users to access applications without being limited by time, place, and distance.  

 

Cloud computing can be divided into three main categories, namely Software as a Service (SaaS), Platform as a 

Service (PaaS), Infrastructure as a Service (IaaS) (Sulistyo & Agustina, 2013). Software as a Service (SaaS) is a 

further evolution of the ASP (Application Service Provider) concept. As the name implies, SaaS makes it easy 

for users to be able to take advantage of software resources by subscribing. So, there is no need to either invest 

in in-house development or purchase a license. Technically, this application model utilizes a web-based 

interface that is accessed via a web browser. An example of this SaaS is Goggle Docs from Google which is an 

office tool application similar to Microsoft Word. By using Goggle Docs, we can process documents without 

having to install Microsoft Office such as Microsoft Word. SaaS is a cloud computing application model that 

focuses on individual users. 

 

Platform as a Service (PaaS) is a service that provides ready-made modules that can be used to develop an 

application, which of course can only be run on that platform. PaaS services offer more than just data storage, 

they provide a place to build and deploy applications without needing to know how much processor or memory 

is required for the application. It also offers specialized services such as data access, authentication, and 

payment for new applications (Alfatih, & Marco, 2015). One example of a PaaS service is Google App Engine 

which offers services for developing and hosting web applications. 

 

Infrastructure as a Service (IaaS) is a service that rents out basic information technology resources, which 

include storage media, processing power, memory, operating system, network capacity, etc., which tenants can 

use to run their applications. IaaS is located one level lower than PaaS. These services generally offer virtual 

servers that can be used by one or more computing devices that can run several choices of operating systems and 

software, and there are data storage and communication facilities. An example that offers IaaS services is 

Amazon where users are given the right to perform various activities to the server such as installing software, 

configuring access permissions, and firewalling. 

 

Cloud computing applies computational methods, namely capabilities related to information technology that is 

presented as a service that is accessed via the internet, without knowing the infrastructure in it, the experts who 
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design the system or have control over the existing infrastructure. Architecture is generally divided into 3 parts, 

namely infrastructure, platform, and application. Every service that is accessed does not need to be installed on 

every end-user device, to be able to access cloud computing services only a web browser or program interface is 

needed (Muslim & Retno, 2014). 

 

Cloud computing has five characteristics (Mell & Grance, 2011), namely (1) On-demand services, customers 

can determine computing capabilities automatically without requiring interaction with service providers (2) 

Broad network access, services can be accessed from various standard platforms (3) Centralized computing 

resources, computing resources are collected in one location to serve multiple consumers using a multi-tenant 

model, with different physical and virtual resources dynamically applied according to customer demand through 

the internet network (4) Elasticity of provision of computing resources quickly, provision or reduction of 

computing resources can be tailored to customer needs (5) Scalable services, cloud computing automatically 

controls and optimizes the use of computing resources by increasing measurement capabilities at several levels 

of abstraction according to the type of service. 

 

Method 

 

This research was conducted using a descriptive method with a qualitative approach and literature study. 

Qualitative research is used concerning the opinion of Sugiyono (2009) that qualitative research methods are 

naturalistic research methods because the research is carried out in natural conditions (natural settings), and the 

data collected is analyzed qualitatively. Data collection techniques using library research, namely data collection 

techniques by examining related sources such as books, literature, notes, and reports related to the problem to be 

studied. The literature used is library sources in the form of journals, research reports, books, and online news. 

Selected journal articles published in several universities are relevant to the research theme, for example, the 

definition and concept of cloud computing database systems, how they are implemented, and the benefits of 

cloud computing for its users. Qualitative is considered relevant to describe the current conditions and is the 

background for research, namely online learning during a pandemic. The type of data collected is secondary 

data in the form of research results from various articles, library sources, and documents as well as elaboration 

sentences from the answers of research subjects conducted by interview. Data analysis was carried out using 

interpretive descriptive methods, with the analysis cycle in the form of an interactive cycle. Referring Sharif’s 

(2015) opinion, the interactive cycle consists of data display (data display), data reduction (data reduction), and 

conclusion visualization (conclusion visualization). 

 

Results and Discussion 

Characteristics of Cloud Computation 

 

Cloud computing ideally has the following five characteristics in maximizing services, especially in supporting 

learning systems, namely:  

(1) On-Demand Self-Services: A cloud computing service must be able to be utilized by users through 

independent mechanisms and immediately available when needed. Minimal service provider intervention 
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is needed. So, if you currently need application services such as CRM (Customer Relationship 

Management), you must be able to register independently and the service is immediately available.  

(2) Broad Network Access: Cloud computing services must be accessible from anywhere, anytime, with any 

device even, as long as it can connect to the service network. As long as they are connected to the 

internet network, cloud computing users must be able to access these services, either through laptops, 

desktops, internet cafes, mobile phones, tablets, and other devices. 

(3) Resource Pooling: Cloud computing services must be centrally available and be able to share resources 

efficiently. Because cloud computing is used by various customers, service providers must be able to 

share the load efficiently, so that the learning system can be utilized optimally.  

(4) Fast Elasticity: A cloud computing service must be able to increase or decrease capacity as needed. If the 

number of employees in the office increases, it can certainly add users easily. If the user puts a news site 

in a cloud computing network, if there is an increase in traffic because there is important news, then the 

capacity must be increased quickly.  

(5) Scalable Services: Cloud computing services must be provided in a scalable manner. Cloud computing 

services are paid according to usage if they take advantage of cloud computing services provided by 

other parties, so they must be measured properly (Maimunah & Yohanes, 2012). 

 

Important factors that determine the success of cloud computing implementation are  

(1) Security: If the application is on a server owned by a cloud computing service provider and educational 

institutions access it via the internet, then everyone can also access the application. Hackers and intruders 

will be able to penetrate these global application security loopholes  

(2) Performance: Cloud computing means that resources are placed away from users when compared to 

traditional centralized systems. This can impair the performance, except how much management is on the 

internal server itself  

(3) Governance compliance: Cloud computing is not fully supported by regulations. In contrast to 

educational institutions with minimal infrastructure, they can use cloud computing provider services. In 

large educational institutions like universities, they must have independently managed servers for the use 

of cloud computing technology.  

(4) Financial: Financing in the use of cloud computing takes into account the use of fixed costs and variable 

costs. In the long run, it is cheaper to own (pay once upfront) than to pay rent on an ongoing basis. 

 

Online Learning System based on Cloud Computing 

 

Cloud learning system or cloud education system (CES) is divided into three, namely (1) centralized cloud 

learning system or centralized cloud education system in which connectivity between data centers in institutions 

is spread out but remains in one unit. (2) a distributed cloud education system in which many data centers in 

educational institutions are directly connected but not in a single provider data center; and (3) hybrid cloud 

education systems in which educational institution data centers, and multiple provider data centers are 

interconnected with each other, and an educational institution can share information resources using different 

provider data centers (Yuhua et al., 2010). The basic service model of cloud computing is presented in Figure 1. 
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Figure 1. The Basic Service Model of Cloud Computing 

 

The learning process in cloud computing is very helpful for students and lecturers so that in this technology it is 

possible to access services and resources available wherever and whenever they need them, including various 

applications, services, and tools that are provided freely and openly and are easy to use (Rumetna, 2018). There 

are several advantages in online learning using cloud computing, including: (1) Learning providers as centers of 

educational services in this model perform the task of managing educational resources while ensuring the 

quality of education becomes more effective and efficient. (2) Online learning system based on cloud computing 

shows the task of lecturers to fill in online learning system content according to student requests, evaluate the 

learning process, prepare to learn performance reports, share information and knowledge with fellow lecturers to 

improve skills and interact with students, parents and the community. (3) Students as a learning center is the 

basic principle of cloud education character. Students have the opportunity to organize their learning process, 

meaning in terms of time and learning materials by the curriculum and the conditions and requirements set by 

the education provider agency. (4) Cloud computing will make it easy for parents to keep up with the progress 

of their child's learning process in an easy way. With this convenience, parents will be more active in helping 

the learning process become even better. (5) With an internet-based system such as in cloud computing, the 

public will easily control the development of education at the educational institution. (6) Centralization of 

infrastructure and services. Cloud computing technology can share the use of infrastructure virtually so that it is 

enough to build a cloud computing architecture at the center, while other users such as educators, students, 

parents, and the public only use the application with all its conveniences at the web level only. (7) Effectiveness 

of resources study: Most of the learning process is done in cloud computing. Learning resource materials are all 

included in cloud computing, the learning evaluation process, reports on student learning progress, sharing 

knowledge with other educators. So that education providers can manage learning materials that require 

classrooms or practice rooms, manage to learn resources, manage learning time according to needs and 

conditions, and optimize benefits inflexibility of time and place. Educators as the main source of learning will 

have more time to improve their abilities (8) Cooperation and sharing of e-learning: This technology offers ease 

of collaboration between institutions, interaction and sharing between educational stakeholders as well as ease 

of evaluation because every work is well documented (9) Rationality of navigation arrangements: The use of 

cloud computing in a learning system requires an interface using a clear and easy-to-understand module 

structure so that the application is easy to use by users, and easy to learn, not complicated because this is the 

essence of using cloud computing technology (Rumetna, 2018). 
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Sulistyo and Agustina (2013) explain that cloud computing is divided into three basic service models, namely 

Software as a service (SaaS), Platform as a Service (PaaS), and Infrastructure as a Service (IaaS). The three 

models are described as follows. 

a. Software as a Service (SaaS) is the first popular cloud computing service. Software as a Service is a 

continuation of the evolution of the concept of ASP (Application Service Provider). SaaS makes it easy 

for users to be able to utilize software resources by subscribing so that SaaS users do not need to invest in 

either in-house development or purchasing licenses. SaaS is a cloud computing application model that 

focuses on individual users by utilizing a web-based interface that is accessed via a web browser. For 

example, Goggle Docs from Google is an office tool application similar to Microsoft Word, so users can 

process documents without having to install Microsoft Office. 

b. Platform as a Service (PaaS) is a service that provides ready-made modules that can be used to develop 

applications that can only run on that platform on PaaS. Services provide a place to build and deploy 

applications without needing to know how much processor or memory is required for the application. In 

another sense, PaaS offers more services than data storage. An example of PaaS is Google Apennine 

which offers services for users to develop and host web applications. 

c. Infrastructure as a Service (IaaS) is one level below PaaS. IaaS is what "rents" basic information 

technology resources including operating systems, processing power, storage media, memory, network 

capacity, and other services, which are used by the tenant to run the intended applications. An example of 

offering IaaS services is Amazon. Here users are given the freedom to perform various activities to the 

server such as installing software, configuring access permissions, and firewalls 

 

Based on the infrastructure manager, cloud computing is divided into four areas, namely private cloud, 

community cloud, public cloud, and hybrid cloud. Management in the private cloud is carried out by a certain 

institution, in the community cloud the management is carried out by several institutions that support a 

community, while in the public cloud a large industry group manages by providing cloud services for the wider 

community, while in the hybrid cloud the management is carried out by combining two or more cloud 

computing infrastructure management in a private cloud, community cloud, or public cloud (Muslim & Retno, 

2014). The cloud computing development models are given in Figure 2. 

 

 

Figure 2. Cloud Computing Development Model 
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Implementation of Cloud Computing in the Learning System 

 

The concept and implementation of cloud computing show that cloud computing technology can be an 

evaluation in improving the quality of learning, the quality of information, and can support all activities at 

universities and organizations more stable, and better controlled (Ampera, 2017; Makruf et al., 2021). In the 

implementation of cloud computing, there are still obstacles, especially technical constraints regarding the 

infrastructure of the computing technology, namely the limited internet access, both broadband, and dial-up. The 

limitations of internet access in some areas have caused this technology to not be widely used. If not used, its 

use is still limited to applications available on the internet (SaaS) and has not touched the PaaS and IaaS models. 

In addition, the limited application of cloud computing in the education sector is caused by technical constraints, 

especially virtualization problems and doubts about the security guarantees provided by cloud computing (see 

Figure 3). 

 

   

Figure 3. Platform as a Service 

 

The problem of losing or corrupting higher education institution data can be solved if the data is not directly 

stored on a server that may be prone to damage, but is stored in a relatively safe location. The option that may 

be chosen is that universities have computer infrastructure and inter-computer networks, or universities can take 

advantage of cloud computing technology, of course, which is supported by the internet network, so that 

university management does not need to provide expensive infrastructure, it is only enough to rent several 

facilities needed to develop applications from vendors that provide various cloud computing services such as 

Amazon, Salesforce, Google, Microsoft, Akamai sun, microsystems, Symantec, Microsoft, and other services. 

 

According to Maimunah and Yohanes (2012), cloud computing services have the following five characteristics. 

a) On-Demand Self-Services: Users can determine computing capabilities automatically without requiring 

interaction with service providers. b) Broad Network Access: Services can be accessed from various devices 

without being limited by distance and time as long as they are connected to the internet network. c) Resource 

Polling: Cloud computing services must be available centrally and service providers must be able to share the 

load efficiently so that the system can be utilized optimally to serve multiple consumers using a multi-tenant 

model d) Rapid Elasticity: A computing service must be able to increase or decrease capacity according to with 
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customer needs. e) Measured Service: Cloud computing automatically controls and optimizes the use of 

computing resources by increasing the measurement capability at several levels according to the type of service 

used. 

 

Benefits of Cloud Computing in Learning Systems 

 

The use of cloud computing technology in learning has an important role, especially in academic activities. The 

benefits that will be obtained if cloud computing is applied to learning include accessibility; namely, data can be 

accessed anytime and anywhere as long as it is connected to the internet network. Scalability; namely, cloud 

computing can increase data storage capacity without having to buy additional equipment such as hard drives or 

the like. Security; cloud computing service providers guarantee the security of existing data. For example when 

a natural disaster occurs, the data stored in cloud computing is of course safe even if the hard drive or hardware 

is damaged (Singh & Hemalatha, 2012).  

 

The application of cloud computing in learning provides many benefits. All parties involved in it directly 

experience the benefits of cloud computing, including students, lecturers, IT staff, administrative staff, to the 

university board of directors (see Figure 4 and Figure 5). The perceived benefits of cloud computing are 

certainly not the same, the benefits in terms of improving the quality of teaching and learning media, economic 

benefits such as saving resources, as well as benefits from the ease of application and infrastructure maintenance 

(Ashari & Setiawan, 2011). 

 

 

Figure 4. The Structure of Cloud Computing Service Users in the Electrical Engineering Education Study 

Program 

 

Cloud computing services commonly used in the Electrical Engineering Education Study Program are Google 

Docs, Dropbox, and because these applications are easy to use, inexpensive, and reliable. These services are 

commonly used by students in general, so they are easier to adapt if the teaching and learning process in the 

Electrical Engineering Education Study Program environment uses these applications. Cloud computing offers 

several advantages that make it very attractive to implement, including high availability, low response time, and 

scalability. 
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Figure 5. Cloud Services that are accessed by Users in the Electrical Engineering Education Study Program 

Environment 

 

Common applications such as Google Apps for Education or Microsoft Office 365 offer online applications to 

support user productivity, such as the use of word processing, spreadsheets, and presentations that can be used 

in class. Therefore, the use of cloud computing is very important, especially in terms of storing various data that 

is very important and requires very good security. Data storage using ordinary storage media certainly has 

drawbacks, especially if the tool used for data storage is damaged or lost, while internet-based storage media or 

what is known as cloud computing can be accessed anywhere and anytime without fear of losing the storage 

device (Caley et al., 2008; Nurhayati et al., 2021). 

 

Reasons for Use Cloud Computing 

 

There are nine reasons to use cloud computing (Ashari & Setiawan, 2011; Bell et al., 2017; Makruf et al., 2021), 

namely: 1) Reducing Costs: Users of cloud technology do no need to build cloud infrastructure, software, 

hardware, servers, networks, and bandwidth, because all are provided by cloud service providers. Users only 

need to pay rent according to their operational needs. Thus, the user will save costs. 2) Increase Storage 

Capacity: Cloud users can determine the amount of storage capacity according to their needs, eliminating the 

need for upgrading computer memory. 3) Automation: With cloud computing technology, users or organizations 

do not need to form a special team to handle system updates and back-ups. This is because the server will 

always be updated by the vendor or cloud service provider according to user or company requests. 4) Flexibility: 

The flexibility offered by cloud computing is more than conventional computing methods. This is because cloud 

computing has more flexibility than other network computing systems, and saves time as well as costs for users 

who are busy and who do not have available resources. 5) More Mobility: Users can access information 

wherever they are/ubiquitous for a full 24 hours, meaning that work can be done anywhere using smartphones, 

tablets, laptops as long as they have a connection and access to the internet network. 6) Allows ICT to Stay 

Focused: Regular server updates and other computing problems are not to worry about, companies/users can be 

free to concentrate on the innovation of company products without thinking about how the infrastructure runs. 

7) Sharing Resources: Cloud computing technology can share resources (memory, storage, bandwidth, etc.), 
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thus enabling all employees to access resources through cloud computing. Save more time and costs by placing 

resources in one location that is easily accessible to employees. 8) Business Agility: it enables companies to be 

more active, where the speed of ordering capacity and services provided by the provider is an important element 

of cloud computing. Many cloud computing providers use software infrastructure to make it easier to add, move 

and change applications according to user needs. The big advantage that users get is that cloud computing is 

very dynamic and elastic. 9) One Back-up and Disaster Recovery Package: Cloud computing provides 

convenience for users in terms of backup and post-disaster recovery where the backup and recovery process is 

borne by the provider so that it saves in terms of maintenance costs. 

 

Conclusion  

 

Cloud computing is important to be applied to educational institutions. The use of cloud computing-based 

technology in the education sector can increase efficiency and effectiveness, so more insight into cloud 

computing is needed for lecturers and students. The benefits of cloud computing, especially for educational 

institutions, include high availability, large storage capacity, good accessibility, guaranteed data security, 

stability, and reliable systems, and cost-effective operations. 

 

Cloud computing technology can be developed to support learning systems and help overcome various problems 

in the implementation of education. The need for efficiency and effectiveness in the implementation of the 

learning process is very necessary especially in terms of improving and maintaining the quality of learning 

outcomes. Implementation in the implementation of education needs to be supported by technological 

capabilities. The use of cloud computing-based technology in the learning process can increase efficiency and 

effectiveness in improving the quality of learning outcomes. 

 

Educational institutions can take advantage of systems on cloud computing technology to make it easier for 

users to access data quickly while in an educational environment, secure user data, collect data centrally, 

facilitate data exchange, and facilitate communication between users in the educational environment. Cloud 

computing technology systems can be managed independently by educational institutions so that they can 

reduce costs for access to the internet, and users can access it simply by the availability of local networks in the 

educational environment or can use services provided by other parties for education providers with 

infrastructure procurement capabilities.  
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