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Anomauin. The article discusses cloud computing and their impact on the field of software development, and analyzes
several issues of developers that can be solved using the online IDE. Usage of cloud computing in the enterprise is not new,
and it is not difficult in terms of implementation. That is why it is gaining popularity. First, due to the large number of
technologies that allow you to optimize internal processes. Secondly, due to the large number of giant companies and small
businesses that use these technologies. Cloud computing is very interesting in financial terms. After all, they allow not
spending money on building and supporting the infrastructure. One can also not worry about risks, such as, for example,
equipment that affects the system, weather conditions, and so on. It takes on all these moments. Evolving of architectural
solutions also increases the impact on cloud technology. A service-oriented approach to software development is becoming
increasingly popular. It is less and less possible to see the usual thin client and a single server-monolith. Clients are becoming
more complex, attracting part of the business logic, servers are divided into parts, each of which is responsible for a particular
part of the subject area, and in some cases may not know about the existence of others. The IDE, which requires developers for
programming, also has analogs on the web platform. The online IDE has its advantages for solving some tasks and has
become increasingly popular lately. Users of the online IDE can create, run, and customize software that works with a simple
browser. The main goal of this study is to determine the main advantages of cloud technologies in the application development
process, analyze the segment of online IDE. Based on these data to identify the main situations that determine their use,
predict further development, and identify principles and technologies used in this area
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Abstract. ¥V cmammi posensoaiombes XmapHi mexnonozii ma ix énaue Ha cgepy pospoOKu npospamHozo 3a6e3neyenns,
MAaKodC NPOAHANi306aAHO HU3KY 3a0ai pPO3POOHUKIG, SKI MOJCHA eupiwumu 3a 0onomozor oHaaun-1DE. [ioxio i3
BNPOBAOINCEHHAM XMAPHUX 0OUUCTEHb 8 NIONPUEMCIMBA He HOBUl, ma He € 0yoice CKAAOHUM 3 moyku 30py peanizayii. Came
momy 6in cmae ece Oiibul NONYIAPHUM, RO-Nepule, 3a80KU eUKIl KIIbKOCMI MeXHON02Il, AKI 00360110Mb ONMUMIZYEAMuU
6EIUKY KIIbKICMb 8HYMPIWHIX Npoyecis, a no-opyee, 380K 8eIUKIl KITbKOCMI K KOMRAHIU-2ieanmis, mak i Maiomy Oisnecy,
AKI KOPUCIYIOMbCA TAKO20 POOY CYYACHUMU Memooamu, MUM CAMUM RPUCKOPIOIOYU DPO3BUMOK YUX MeXHOao2il. XvapHi
obuucnenHs 0yace Yikasi ¢ Qinancosoi mouku 3opy. Adxce 80HU 003601A10Mb HEe BUMPAYAMU 2POWI HA HALAWINYBAHHS CEOET
inppacmpyxkmypu, ua 3apniamu pooOimuuxam sAxi yro iHgpacmpykmypy 0yoyme niompumysamu. Taxoodic modicHa He
mypoyeamucs npo pusuKy, maxi K, HANPUKIA0, 00JAOHAHHS, WO SUUULIO 3a 1AJY, NO20OHT YMOsuU i makx oani. Yci yi momenmi
nocmauanvHux bepe Ha cebe. Posgumox apximekmypHux piuieHb makodc mas ceii enaue Ha xmapHi mexronocii. Cmae éce
OibWL NONYNAPHUM CePBiC-OPIEHMOBAHULL NIOXI0 00 PO3POOKU NPOSPAMHO20 3abesneyenHs. Bce piowe mooicna nobauumu
36UUHULL MOHKULL KIIEHM ma 00uH cepgep-moHonim. Knienmu cmaiome ckraduniute, gbuparouu 6 cebe yacmumy OizHec-102iKu,
Cep8epHi yacmuny 3apas NPUUHAMO OLIUMU HA YACTMUNU, KOJCHA 3 SKUX 8ION0BIOAE 3d SIKYCb OKPeMY 4aCmuny npeomemHoi
obnacmi, i iHOOi Hagimb modice He 3namu npo icHysanns iHuux. |DE, sxe neobxione pospobnuxam ons npoepamysamns,
maxoxc mae ananoeu Ha eeb-niamgpopmi. Ounaun-1DE mae ceoi nepesacu ons eupiwenns Oeskux 3adau I cmae 6ce
nonynapHiwumM  nOnyaAaApHuUM —ocmanuim  uacom. Kopucmyeaui onnaiin-1DE  moorcyme cmeoprosamu, 3anyckamu i
Hanazo0xcysamu 000amKu, marouu nio pykoio auwe opayzep. OCHO8HA Mema Yyb020 OOCHIONCEHHS — BUSHAYUMU OCHOBHI
nepesacu XMapHux MexHono02iu 6 npoyeci po3podbxku 000amkie, npoauanizyeamu ceemenm oHaatin-IDE ma na ocnosi yux
OaHUX BCMAHOBUMU OCHOGHI CUMYayii, AKI 3YMOGIIOIOMb iX BUKOPUCMAHHA, CHPOSHO3Y8AMU NOOAALWUL PO36UMOK mda
BUOLIUMU NPUHYUNYU MA MEXHONO02IL, AKI BUKOPUCMOBYIOMbCA 8 0aHill chepi..

Karouogi caosa: : cloud computing, online IDE, software development.
Keywords: xmaphi o6uucienns, ounaiin IDE, po3pobka mporpaMHOTo 3abe3reueHHs

Introduction

The development of technologies that simplify working with large amounts of information and allows to automate
processes is inevitably growing. One of them is cloud computing technology, which replaced traditional computing
technologies.

It is a technology related to services and programs that run on a distributed network that uses virtual resources. Cloud
computing was developed and evolved from distributed computing and network computing. Users’ data is typically processed
by large cloud service providers.

The idea of cloud computing is not new or too complex in terms of technological resources and the Internet. New is the
growth and maturity of cloud computing methods and strategies that provide business agility goals. The use of cloud
computing in business has become much broader in the last year, as many companies are starting to provide their services
online.

The number of easily accessible resources is growing, and utilitarian or service functions are the main basis for access to
information technology resources and services. In this regard, cloud computing is a flexible, cost-effective and proven
platform.

The evolution of reusability through service architecture is increasing the focus on business goals, as opposed to the
number of computing platforms to support. As a viable alternative to resource management, cloud computing is fundamentally
changing the way we look at computing solutions in trade, education, and the public sector. The use of cloud computing
architecture and standards provides unique ways to provide computing solutions, as well as a variety of platforms to achieve
the lowest business goals [1].

The benefits and the shortcomings of cloud technologies

There is no dispute about the impact of cloud technologies and the benefits they can bring to a variety of organizations,
governments, or science. Today, largely driven by the financial crisis that has engulfed the global economy, more and more
organizations are turning to cloud computing as a cost-effective way to bring solutions to market quickly. Advantages of cloud
computing in reducing of implementation and maintenance costs, in mobility, flexibility and scaling increasing, in increasing
of availability of high-performance applications for small and medium businesses, "greening" the data center and
transformation of the IT department (focus on innovation vs. maintenance and implementation) [2].

However, there are shortcomings in the adoption of cloud computing by organizations, such as restraint on information
protection and protection against unauthorized access, lack of knowledge about the privacy of service providers, lack of
understanding between the organization and the cloud provider on the scope and implementation of services [3].

There are three main models of cloud service: Infrastructure as a Service (laaS), based on equipment provided by the
vendors for data processing and storage, Platform as a Service (PaaS), which provides developers with a cloud platform for
applications and services and Software as a Service (SaaS), which allows users to access their programs through a browser
instead of installing software on their computers. The last model provides centralized configuration and hosting, as well as
automatic updates[4], which frees users from installing and maintaining software and simply provides the Internet access.
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The features of the online IDE

The trend of using software on the Internet and providing them as services (SaaS) has reached the IDEs as well. To make it
widespread took a long time, because it is a much smaller market than, for example, text editors. Moreover, the IDE, which
developers need for programming, is also beginning to move to the web platform. The online IDE provides functionality
similar to a traditional IDE, such as the ability to view, edit, and compile code, but has many benefits and has become popular
recently. Online IDE users can create, run, and debug applications with only browser required, without being distracted by
installing and maintaining a local version.

In addition, it should be noted that the online IDE is an integral part of learning programming languages in online courses
as part of the system or as a stand-alone resource and in laboratory exercises in specialties where students study programming.

The following are the benefits of an online IDE:

—mobility and portability — the ability to work with regardless of location, as with a high-quality Internet connection and a

modern browser;

—easy collaboration — one of the biggest advantages of the online IDE is the ability to share code and create applications

in a team;

—speed — mostly web encoding means that it is possible to deploy the environment instantly, find problems and fix them

faster, in contrast to the encoding in desktop mode;

—isolation from hardware and operating systems — no matter what operating system or hardware is used for development,

they will not affect performance, as all settings are stored in a cloud environment.

Today there are a huge number of online IDEs on the market that certainly create competitive, high-quality services, but
most of them have limited free versions that have limited resources to use — RAM, CPU resources and storage. This is due to
the fact that while data processing in cloud services is the most economical way to host, it remains quite expensive.

That is why a lot of architectural decisions should be made while developing such service. What database management
system should be used, how services will communicate with each other, how to scale the entire thing, how to make it fast,
robust and cheap. Such decisions should be made by a lot of people with different competencies such as developers and
developer operations.

One of the most important decisions in online IDE development is choosing the way in which untrusted code, submitted by
a user, should be evaluated. There are two options here: virtualization and containerization and each has its own pros and cons.

Virtualization tools emulate a real machine with its own operating system, which knows nothing about the host. This
guarantees almost complete isolation, but also this means that a lot of computational resources should be spent.

Containerization tools achieve isolation by creating layers over the host operating system. This means that security
vulnerabilities are possible since all environments on a single machine share the same operating system. But also this option is
much cheaper than running a VM, because it does not require any overhead for keeping multiple operating systems running
simultaneously, moreover, container-based virtualization has become the de facto standard for deploying programs in data
centers.

Docker is the most common solution to pick when developing a web based IDE. Docker is an open source project based on
many operating system research technologies: LXC containers, OS virtualization, and hash or git-based versioning and
differentiation systems.

The Docker-based approach works like a virtual machine image to solve dependency problems, providing other users with
a binary image in which all software is already installed, configured, and tested. The key difference between Docker images
and virtual machines is that Docker images share a Linux kernel with the main machine. Sharing the Linux kernel makes
Docker much easier and more efficient than virtual machines - a regular computer can run no more than a few virtual machines
at a time, but it won't have a problem running 100 containers. This feature has made the Docker particularly attractive to the
industry and is largely responsible for the huge popularity of the Docker. [5].

It is safe-enough and not very resource-consuming, it allows to have multiple isolated containers running on a single
machine. Usually there are a couple of so-called “eval”-servers with Docker running. Each has multiple containers in which
users’ code is being executed. Each of these containers can have different language interpreters/compilers.

The main application server communicates with eval-servers via message queue or HTTP. Output with evaluation results
from eval-servers can be passed to clients directly through web-sockets or by message passing.

Such kind of approach allows to easily scale the application by simply increasing the amount of running eval-servers. It
also guarantees that in case if one of eval servers will crash, other servers including the main application server will still be up.

An overview of platforms for cloud based development

The development and analysis of cloud technologies and online IDEs are reflected in both theoretical research and
scientific work, as well as in commercial projects.

The topic of cloud technologies and computing is often studied by scientists in the literature. Its high popularity is because
companies are increasingly providing on-demand services instead of placing their equipment in data centers.

Numerous studies consider the benefits of using cloud technologies, such as the mobility of technological systems, which
are considered as a means of implementing the virtual component of the mobility of hardware and software. Cloud computing
concepts form a virtual component of hardware mobility, which is most pronounced in the category of services provided as a
service - laaS, PaaS, and SaaS.

Cloud programming environments are web applications designed to offer developers capabilities. They usually consist of a
source code editor, a series of compilers or interpreters depending on the language programming, a controller, and a project or
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solution viewer for managing independent subcomponents. In addition to default functions and due to high competition, the
programming environment has evolved, including connection to similar code, collaboration functions for code sharing, virtual
machines for instant application development, and even control tools.

Online IDE is a solution to many narrow problems of developers, there is a lot of work on the development of an online
IDE for various purposes. The authors of Harmonik = ++ (Web IDE) identify 45 articles found in scientific journals. [6].
Works such as "Jimbo" [7], "CoVSCode" [8], "Collabode™ [9] emphasize co-programming in the online IDE. Also, some
existing online IDEs support real-time collaboration in one form or another - Cloud9, CodeRun Studio, Eclipse Orion. Cloud
IDE supports HTML for web development and real-time collaboration. Code Run Studio supports ASP .NET and C # .NET
languages, and also allows you to exchange code via hyperlinks. Eclipse Orion focuses on web development (HTML and
JavaScript) [6].

One of the most functional and complete online IDEs is AWS Cloud9 [10]. This cloud IDE, one of about 60 AWS services
that integrate easily with others, will be especially handy when using AWS services to develop, deploy, or store data. Cloud9
has a set of tools installed for more than 40 programming languages, including JavaScript, Python, PHP, Ruby, Go and C++,
and others.

AWS Cloud9 allows you to run the development environment on managed instances of Amazon EC2 (a web service that
provides computing resources in the cloud) or any existing Linux servers with SSH support. The code editor and the built-in
Cloud9 debugger have tooltips, automatic code completion, and step-by-step debugging. The Cloud9 terminal provides a web
shell that allows you to install additional software, send code to the Git repository, or enter commands.

This default development environment includes all the SDKs, libraries, and modules needed to build applications. Cloud9
has an environment for local testing and debugging of AWS Lambda functions, which allows you to perform the necessary
actions with the code directly, speeding up the process, and improving the quality of the code. AWS Cloud9 also has its
terminal, which simplifies the quick launch of various commands and provides direct access to AWS services.

Conclusions

Online IDEs open up new opportunities for sharing and collaboration and allow, for example, programming in pairs with a
colleague who is on another continent.

Most existing online IDEs are designed to work on small projects and small teams or to quickly share code in discussions
or forums. Since processing large amounts of data on cloud services is a rather expensive process, the free Online IDE cannot
be a full-fledged replacement for the desktop version, which can be used for multi-year projects with a large codebase.
However, the advantage will be the availability of a large number of languages, the availability of chats, speed of writing, and
the ability to conduct online classes.

This can also be useful when it comes to outsourcing and a colleague is a casual developer. For example, a developer needs
the services of a DBA expert, who can be found online and work on a joint project immediately.

On-demand services open up new possibilities: instead of buying an expensive application, users can pay for the time used,
or even use free versions.

Since many online IDEs are open source, developers will be free to use existing solutions and to develop additional
modules. As the number of online services provided grows, the demand grows, which in turn opens up new directions and
opportunities and is a promising area of development.

The development and analysis of cloud technologies and online IDEs are reflected in both theoretical research and
scientific work, as well as in commercial projects online. The analysis of a large number of scientific papers indicates the
popularity of the research topic, as well as a large number of advantages of cloud computing, and a relatively small number of
quite significant disadvantages.
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