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In the evolving landscape of digital libraries, the integration of Open-Source Software (OSS)
presents a compelling avenue for enhancing service efficiency while curbing operational costs.
This paper delves into the alignment of open-source principles with the foundational goals of
libraries, underscoring the pivotal role of OSS in democratizing access to information and
safeguarding intellectual property. Amidst the plethora of software options available for library
management, the paper emphasizes the necessity of discerning the suitability of OSS for digital
library applications, a decision critical to the continued growth and success of the open-source
paradigm. The research extends beyond previous studies by offering a nuanced exploration of the
functional and commercial benefits and drawbacks of OSS as perceived by management within
the ESSS sector. It highlights the technical merits of OSS, such as enhanced reliability, security,
and performance, attributed to the ability to scrutinize and modify the source code—advantages
that notably surpass those offered by proprietary counterparts. The study also identifies parallel
gains in the business domain, including the avoidance of vendor lock-in and the fostering of
collaboration and innovation, which resonate with the technical benefits. The investigation
reveals that certain technical challenges previously associated with OSS, such as compatibility
issues and user-friendliness, do not pose significant obstacles for practitioners. Conversely, the
study uncovers that the business disadvantages linked to OSS, although mirroring the technical
concerns, present more substantial hurdles. In conclusion, the paper contributes a comprehensive
assessment of the advantages and risks associated with the adoption of OSS in commercial
development, offering valuable insights for practitioners and decision-makers in the realm of
digital library services. It underscores the importance of balancing the technical and commercial
considerations to harness the full potential of OSS, thereby shaping a future where open-source
solutions are integral to the infrastructure of information access and preservation.
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Xamoip B. P. Ilepesacu ma puzuku 6uKopucmanusa 0ioniomex i3 iOKpumum 6UXiOHUM
KoOom (open-source) y Komepyinii po3pooui

B esonoyii yughposux bibniomex inmeepayis npoepamno2o 3abesnedenHs 3 BIOKPUMUM 8UXio-
Hum kooom (OSS) npedcmasisie nepekoHiusuti uiisx 0Jis Ni08UUEHHsL eheKMUBHOCI 00C1Y208)-
6aHHs NPU CKOPOUEHHI onepayiinux eumpam. Y yiti cmammi po32ns10acmucsi y320094CeHHsL NPUH-
yunie GIOKpUMO20 KOOy 3 OCHOBHUMU YLIAMU Oibriomek, niokpecaoemovcs kiouosa pois OSS
v 0emoxkpamusayii oocmyny 0o ingopmayii ma 3axucmi inmenekmyanvhoi eénacnocmi. Ceped
BENUKOL KIILKOCTI 6APIAHMIE NPOSPAMHO0 3a0e3nedeH s, OOCIYNHUX OJis YNPAeliHHs Oibniome-
Kamu, y cmammi Ha2onouyEmovcs Ha HeoOXionocmi usnavenns npuoamuocmi OSS 0ns npoepam
yugposux Oibniomex, piuleHHs, AKe MAE BUPIUAIbHE 3HAYEHHS O/ NOOANbULOZ0 3POCHIAHHS
ma ycnixy napaouemu 8i0Kpumozo ko0y. JJocuioxceHHs UX00umy 3d paMKU NONEpPeoHix 00Ci-
0dicerb, NPONOHYIOUU OemaibHe Q0CHIONCEHHS (DYHKYIOHANbHUX | KOMEPYITIHUX nepesae i Hedo-
nixie OSS, sk ix cnputimae xepisnuymeo 6 cexmopi ESSS. V nvomy euceimnioromvcs mexmiuni
nepesazu OSS, maki sk nioguuyena Haditkicmy, beznexa ma nPOOYKMUBHICIb, U0 NOSCHIOEMbCS
MOJICIUBICIIO PEMENbHO2O GUSUEHHSI Ma MOOUDIKayii 6UXiOH020 KOJy — nepesaeit, SIKi 3HAYHO
nepesepuyioms mi, Wo NPoONOHYIOMbCA 3anameHmoganumu anaioeamu. Jocuiodcents maxooic
BU3HAUAC Napanenvbui nepeeasu @ OizHec-chepi, 6KIOUAIOYU YHUKHEHHS. NPUG SI3KU 00 Nocma-
YQIbHUKA Ma CNPUAHHA CNigNpayi ma iHHOGAYIAM, AKI Nepe2yKyombcs 3 MeXHIYHUMU nepesa-
eamu. Poscrioyeanns noxazye, wjo nesHi mexuiuni npoonemu, saxi paniwe 6yiu nog szami 3 OSS,
MaxKi AK npooaemMu CyMiCHOCIi ma 3py4HOCIi KOPUCHY8aud, He CMAaHOGIAMb 3HAYHUX NEPEUKOO
onst npakmuxie. Hasnaku, docniosicenns nokasye, wo nedoniku 6iznecy, nos’sasaui 3 OSS, xoua
1 6i0oOpascaroms MexHiuHi npodiemu, nPeocmasiAomy Oiibul 3HAUHI nepewkoou. Iliocymogy-
10YU, Yy cmammi Micmumscsi 6Ce6iuHa OYIHKA nepesaes i pusuKie, no8 A3aHux i3 6NPO8AO0NCEHHAM
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OSS'y Kkomepyitiny po3poOKy, nponoHyrouu yinHy iHpopmayito Ons npakmuxie i ocio, ski npu-
umaioms piwents y cgepi yughposux dioniomeunux nocaye. Le niokpecuioe saxcnusicms 30a-
JIAHCYB8ANHS TNEXHIUHUX | KOMEPYIIIHUX MIDKY8AHb OIS BUKOPUCMAaHHA noéHo2o nomenyiany OSS,
mum camum Gopmyiouu Maiubymue, 0e piienHst 3 GIOKPUMUM KOOOM € He8i0 €MHOIO 4aCmUHOIO
iHgppacmpyxmypu docmyny 00 iHgopmayii ma ii 30epexceHHs..

Knwwuosi cnosa: npocpamme 3abesneuenus 3 IOKpUmMuM GUXIOHUM KOOOM, Oibriomexu,
KoMepyitina po3pooKa, YNpasgiinHs NPocPAMHUM 3A0e3NeUeHHSM.

Introduction. Open-Source Software (OSS) gives libraries efficient solutions to
reduce the cost of their services. The remarkable similarities between the goals of open-
source and libraries highlight the significance of using free and OSS in libraries. The
libraries provides free services to all community members; it does not seek financial gain
but rather to protect the intellectual property of literature owners and grant new rights to
deserving authors. Additionally, it seeks to help people access information that is beyond
their reach and that they would not otherwise be able to obtain. It is currently impossible
to ignore the use of OSS in libraries. With so many software programs available to handle
every aspect of libraries operations, it is important to determine which of these programs
are appropriate for usage in digital libraries. Determining early success is critical to the
open-source movement's sustained development and expansion [1].

Definitions. Let's define the terms for the discussion as follows:

"Open Source" refers to a style of software licensing in which the program's source code
is usually made accessible to users free of charge, with conditions that permit addition,
modification, and redistribution—though sometimes with certain limitations. A variety of
organizations may offer the software's support, training, upgrades, and other services,
increasingly through commercial agreements. Open-source software is frequently, though
not always, created via teamwork, with several people contributing different parts of the
finished product. Software companies are increasingly donating in-house projects and
compensated programming time to the free software community [2].

"Commercial Software" refers to the paradigm in which software created by a business
is normally licensed in object, binary, or executable code to a client (either personally
or via channels) for a charge. The business frequently offers consumers the assistance,
instruction, upgrades, and other services of a similar kind that they require in order to
utilize the program effectively. The software's source code is typically not disseminated
to everybody and may only be replicated or modified in accordance with the procedures
specified in such agreements. However, it could be made readily accessible to specific
users of the application under special licenses or other arrangements [3].

Every one of these software models has the potential to become a successful business
plan for software firms and provide tangible benefits to clients. Businesses are rapidly
figuring out how to accept both models and let them coexist as they are not mutually
exclusive. Some proprietary operating systems platforms, for instance, have profited
from open-source development by embracing an open-source strategy for the system's
lower tiers (like device drivers) while maintaining private features for the higher tiers
(like the user interface). With this strategy, more attention can be paid to the design
of the more advanced elements, where innovation may benefit clients more broadly.
On the other hand, some software developers have given their commercially produced
software to the open-source industry so that open-source solutions may run across
more platforms. The IT ecosystem has benefited greatly from increased rivalry and a
greater variety of competitively priced servers and desktop platform options. Software
companies concentrate on and significantly improve on new challenges such resolving
security and dependability concerns, as software solutions continue to advance [4].
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Understanding open-source and commercial software. Both commercial and
OSS techniques have advantages and disadvantages of their own, and depending on the
context in which they are used, they may provide users a variety of benefits with trade-
offs. Commercial off-the-shelf software products have been on the market for a long
time, providing users with a large range of computer features and enormous productivity
improvements. Larger enterprises' complicated business running requirements, which
generic off-the-shelf products might not be able to sufficiently fulfill, have also been
satisfied by customized commercial software solutions. Commercial software providers
are always working to create products that are user-friendly, highly functional, and
responsive to client requests, Value for funds and reinforced by a services ecosystem in
response to the needs of clients who might not be technologically inclined and prefer
hassle-free problem solving. For many years, open-source license has been around,
mostly at academic and research institutions. Due to the commercial support or corporate
backing of OSS in the market, it has garnered more attention in the recent past [5].

Customers now have access to a large variety of software options and providers,
even in markets where there have historically been few rival solutions. Because it
permits them to freely copy, alter, and subsequently redistribute the source code, some
people choose open source. People who desire to change the program source code
are drawn to features like these, for instance, in environments where a great level of
customization can be necessary or in educational environments where experimenting
is the main goal [5].

Being involved in a software development community may help members form
collaborations and exchange ideas, which can help them forge important connections
with developers outside of their own organizations. Through official and informal
sharing, developers of both commercial and open-source software strive to establish
these communities. Open standards, which are not to be confused with open-source
software, are adopted by both user and developer communities because they may
quickly improve interoperability [3, 4].

Users of software today have more alternatives at their disposal. User settings
frequently employ a combination of commercial and open-source software platforms
and apps to satisfy various needs. The rivalry amongst software suppliers has increased
the software industry's responsiveness to customer requirements, which ultimately
benefits customers by offering them more alternatives and more affordable solutions.
We will study commercial and OSS from three angles: development, licensing, and
business in order to gain a deeper understanding of both models [4].

Business. Businesses are able to continue because they make money from what
they do. Profit margins are the main metric used by shareholders to assess company
success. Although the business strategies of companies that sell commercial and open-
source software differ somewhat, both types of companies need to figure out how to
generate steady income. The economic viability of developing software only for its own
sake is questionable. Since commercial software companies rely on customers licensing
their product, they concentrate on the features, functionality, and innovation of their
software in order to fulfill the demands of their clients. When new software releases
offer enhanced features, functionality, and value, customers buy the updated versions.
This incentive creates a huge flow of funding for research and development into new
software, which leads to increased productivity, decreased operating costs, and new
learning resources [6].

The hardware and support services that open-source manufacturers bundle around
open-source software and charge for are how they make money. For example, several




Komrr’rorepHi Hayku Ta iH(opmMamiiiai TexHomorii |

|73

businesses sell OSS packaged with their server or personal computer hardware. The
businesses offer this hardware and charge extra for the services they render to make their
hardware and software compatible. A further illustration would be a system integrator
that generates income by developing unique solutions for clients with pre-existing OSS
as a foundation, and billing the clients for the time and materials needed to make the
adjustments required to satisfy the particular needs of the user. An alternative business
strategy involves making an open-source program available for free download and
turning the user base into paying clients for a fully functional version. In some cases,
combining development resources to support an emerging technology may offer an OSS
provider rigid indirect revenue or advantages, such as through the sale of their hardware
and/or commercial software that is offered in addition to the OSS [7].

Development. The methodology used in software development is another element
that has historically set open-source and commercial software apart. This is accelerating
in evolution and convergence as elements of one model are incorporated into the other.
Traditionally, the major code development utilized by commercial software development
teams has taken place inside the boundaries of a single business or unit. When it comes
to open-source development, there is usually a framework in place to allow for the
participation of several stakeholders. This duality is merging into a single developmental
model. Commercial teams of software developers nowadays have created frameworks
for working together to produce software with teams located all over the world.

Additionally, there are OSS solutions developed by a single business or programmers
supported by for-profit companies. Only one or two major contributors keep these
open-source systems up to date. The fundamental development process shared by
both commercial and open-source development methodologies is iteration—design,
standards, coding, testing, release, and feedback. A core group of programmers creates
the application and distributes it to the community for early testing. After using the
application, the beta testers notify the programmers of any flaws and suggested fixes.
Before the application is made publicly available, the programmers make changes to the
source code to address the issues found [8].

A suitable framework that supports the creation of software by several teams or
contributors and their varied viewpoints can speed up innovation, optimization,
vulnerability-fixing, and time to market, according to years of experience in the field.
Such frameworks are used in many of today's software development projects by both
commercial and open-source software development teams. Both the open-source
and commercial development platforms help programmers advance their personal
development and skill sets. For many years, fundamental ideas in computer science
have been presented in textbooks. Since these texts are regularly updated, students have
access to an abundance of published material.

Over a long time since applications was first written, traditional education techniques
based on such literature have created proficient developers. The secret is not that students
have access to source code that they can simply copy from, but rather that professors and
educators are good in imparting significant concepts to students in a way that teaches
them how to develop their own code to implement those concepts. When they tackle
challenging or complicated challenges, skilled programmers can become recognized
for their personal contribution to software development, regardless of whether they are
using commercial or open-source software models [9].

Licensing. The licensing of software is the most fundamental distinction between
both the open-source and commercial software models. Commercial software providers
usually follow the conventional software licensing model, in which a consumer pays
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a price to use the program. Generally, the license only allows the consumer to use,
copy, or modify the program in accordance with its conditions. The freedom to alter and
redistribute the program are among the common characteristics of OSS, which is made
accessible under a range of license schemes. As with commercial software, the license
agreement is based on the copyright included in the software. Permissions and rights are
given with certain restrictions.

Generally speaking, these terms limit the software's future modifications and
distribution options rather than demanding payment for the program. The Berkeley
Software Distribution (BSD) License7 and the GNU General Public License (GPL)6
are the two main methods of licensing open-source software. All software derivatives
and later iterations must be licensed and distributed under the same conditions as the
original program under the GPL. The GPL-covered source code is perpetually covered
by the GPL. The creators of the GPL intended for it to be perpetual, which limits the
ways in which developers working on GPL software can create, distribute, or market
goods utilizing GPL source code. Developers may also encounter other difficulties,
such as figuring out if software created on a GPL platform for software qualifies as a
derivative work covered by the GPL [10].

Open-source Digital libraries Software. "Linux is a cancer that adheres itself
to anything it touches in the sense of intellectual property." Ballmer cited Linux as
an example of a program that makes use of the GNU General Public License (GPL),
which is owned by the Free Software Foundation. His major "issue" was that, if
open-source software is utilized in the creation of new software, the GPL requires
the software developer to make their code publicly available as well. Not to add that
the GPL went into effect in 2007, which allayed Ballmer's worries about the updated
version. Microsoft's aversion to open-source software reversed course in the 2010s
and they began to support this new strategy. This is just one example, but since it
concerns Microsoft's perspective, it's an important one. Further details on the increasing
popularity of open-source software will be provided in the paper's following part.
This will lead to a detailed explanation of the numerous benefits and drawbacks of
adopting OSS at a business level. The firms that utilize open-source software and the
circumstances in which using OSS makes sense are covered in the subsequent sections.
The businesses included in this section are essential to the creation and upkeep of the
OSS that drives modern commerce [11, 12].

Microsoft. As was previously indicated in the report, Microsoft was the firm that
resisted open-source software the most, but they have now changed their stance and
begun to support it. Microsoft had the most workers that contributed to GitHub projects
compared to other companies in 2016. It now collaborates with other top open-source
businesses like Red Hat. Several of its most well-known programs, such as the CNTK
deep learning toolkit, TypeScript, Redis, Visual Studio Code, PowerShell Code, and
NET development tools, were also made available as open-source projects. Along
with supporting Linux on its web-based computing service, it develops software across
several platforms [13].

IBM. One of the main companies that contributed to the Linux kernel was IBM.
It also established and contributed to several other open-source projects, including
OpenWhisk, Project Intu, and LoopBack. Most recently, it published the WebSphere
Liberty project under the Eclipse Public License. Additionally, IBM sponsors or is
a member of several prominent open-source foundations, such as the OpenStack
Foundation, the Apache Software Foundation, the Eclipse Foundation, and the Linux
Foundation [14].
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Intel. With a 12.9% contribution percentage to the Linux kernel in 2016, Intel
was the corporation most actively involved in kernel development. It also sponsors
and participates in a number of open-source foundations, including as the OpenStack
Foundation, the Eclipse Foundation, and the Linux Foundation, just like IBM does [15].

Google has published more than 2000 open-source projects and made contributions
to them. On the list of the top GitHub contributors in 2016, it was ranked sixth. Angular,
which ranked fourth on the same list, is also owned by Google. Google has several
well-known open-source projects, including TensorFlow, Android, Kubernetes, Dart,
and Chromium [16].

Facebook. In 2016, Facebook rose to prominence as a provider of open-source
hardware and software, with the second-highest GitHub contributor count. Its most well-
known open-source initiatives are Relay, Flow, HHVM, and the JavaScript development
tools for React and React-native. [8] 4.6 Docker with over 8 billion downloads, the Docker
containerization technology has become one of the most popular open-source projects for
business customers and has emerged as one of GitHub's most downloaded repositories.
Docker software is particularly popular among firms employing agile and DevOps
methodologies, and the company states, "On average, companies utilizing Docker report a
7X boost in the number of times they're capable of shipping software [17].”

Adobe. With more than 250 publicly accessible repositories on the GitHub site,
Adobe has demonstrated its strong dedication to open-source. Developer tools such
as the PhoneGap web design structure, the Brackets text editor, and the Topcoat CSS
libraries are among its most well-known open-source products. Additionally, members
of the Adobe team frequently contribute to several other open-source projects, including
Flex, Felix, Apache Cordova, Gecko, Blink, and WebKit [12].

Formulation of the problem. In the field of developing commercial software, the
linkage to open-source libraries is commonly performed. This approach provides scores
of advantages for depending on it, including, but not limited to: The reduction of the
costs required for successful development; The ability to speed the development process;
The availability of a remarkable number of innovations created by the community. But
it came with a new set of problems such as security problems, license problems, and
problem of dependency. This paper discusses that currently there is the problem of
a lack of a clear understanding of the extent of using open-source components and
corresponding opportunities and threats in various commercial projects.

This research aims at providing a critical review and assessment of the consequences
associated with the implementation of open-source libraries in developing and creating
business-oriented software products. The study thus seeks to embrace not only the
advantages of adopting open-source libraries but also the disadvantages where by this
detailed investigation will enhance the perception developers, project managers and
decision makers will enjoy as they make decisions on the necessity of integration of
open-source libraries into decisions. Therefore, the findings of the research will help in
advancing the current knowledge on how to optimally implement open-source software
without the bearing the negative consequences of free software, thus improving on the
usage of open-source solutions by the commercial world.

Purpose of the study. Open-source libraries have been employed in commercial
software development and this study aims at ascertaining the benefits realized together
with the danger of engaging in such practices. It is supposed to evaluate advantages,
like the lower cost of manufacturing and getting access to modern technologies, and
threats, like the compromising of security and the violation of the licensing agreement.
Thus, this study aims at looking at the effects on the development processes in order to




| Taspiliceknit HaykoBui BicHHK Ne 3

76|

understand the recommendations and procedures for integration. These results will be
of great value for the developers and managers who will be able to improve the strategic
application of open-source resources. It is thus safe to say that this research benefits the
existing literature on open-source software by being one of the few that links theory to
practice within the commercial realm.

Research analysis. While earlier developers considered OSS elements to be a
non-cost delivery method, it gradually evolved to the proposition where business
organizations have to invest time into using them. Thus, it made the ease of software
customization and the possibility of turning to community/commercial sources as a
priority when it comes to comparing different software [18]. The routine scanning for
license compliance with the SBoM for software is being integrated by the use of SPDX;
instance, by Siemens AG [19], OSTG [20], the Linux Foundation [21]. Most studies that
have been conducted in the last few years have addressed various phases in the adoption
of OSS components.

On the other hand, the usage and the degree of companies’ engagement with OSS
components have grown higher, however, there are limited sources available describing
the practices follow in companies to support the OSS components’ adoption. Some of
the more formalized schemes for evaluating OSS software described 10 years ago by
Yilmaz et.al (2022), their contemporaries have now disappeared from the academic
and practitioner discussion and more recent studies have revealed that trends regarding
the attitudes of the businesses toward the OSS components are evolving [22]. The
most important factors for developers were the flexibility of software modification,
the presence of available support from either the community or from a paying source;
the most important factor for their managers was commercial support. As for the other
elements, which were considered less but still relevant important, these were quality,
flexibility, maturity and reliability [18].

The idea of OSS component adoption is not as straightforward as looking for
functionally suitable software as the case might imply [23]. Companies have to make
additional decisions, for instance, the software licence of the component taking into
account the licensing strategy of the business [23]. A current initiative to create such
structure is the Linux Foundation’s Open Chain project [24], which has developed some
standard, including SPDX , which does allow for automated compliance checking, for
instance [25].

Fendt and Jaeger (2019) and Harutyunyan et al. (2019) discuss the issue of the
extensive large software product containing OSS licensed components. Fendt and
Jaeger (2019) explain the case of Siemens AG in terms of integrating the tool chains for
the license compliance checking into CI/CD. One consideration is that the procedure for
clearances of the license or the determination of the licensing of source code rather than
accepting the word of the packager is costly and in a rich SBoM has to be carried out
only once per package [19, 26]. Following are the summaries of the problem by Richle
and Harutyunyan (2019), some solutions and some of the research questions that remain
unanswered. Yes, automation can be used but solutions now are constrained hence more
tools need to be created [26].

Main presentation: Advantages and Disadvantages of Open-source libraries

Both the advantages and disadvantages of OSSs are many. However, the benefits
outweigh the disadvantages. The next sections address the advantages and disadvantages.

Advantages of OSS

0OSS’s have more benefits over proprietary software’s. Some of the advantages are
as follows:
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* Error free software: Like in computational programming there are multiple
chances that the software might crash or any other bugs that occur, it is always preferred
to be given the source code of the program so that anyone can handle the occurrence of
the errors. This is an advantage against the commercial software’s where modifications
are done by either only professional and we have to wait until they resolve the issue and
come with a solution. The only course of action that a user can take here is to inform
the developer about the problem, for these reasons OSS are more flexible and errors are
more quickly handled than in Commercial software’s [27].

* Availability of source code: One of the major components of the current procedure
is the source code, and it cannot be utilized for commercial software’s. In open-source,
codes of source are available to all users by viewing while in the other types of software,
it is only visible to a developer or a programmer [28].

e Modification and Redistribution: The most noticeable characteristic is, that not
only the source code is delivered, but the source code can even be modified regarding
our specifications. They can even be redistributed under the same conditions, and this
would favor the future users [29].

*  Security purposes: Even if these people do not know fundamental facts about
software, they try to convince people that closed software are safer than OSS which
is not true for people who know about OSS and its advantages over closed software.
For security and merely for maintenance of the OSS it is mandatory to state your OSS
with the license terms. And the same terms of usage and rules are provided if the given
software is altered and redistributed [30].

* Customization: However, when it comes to active usage of software in an
institutional framework, there is always a requirement of a person having a copy of a
particular software. This is due to the fact that whenever we are handling commercial
software we are at a disadvantage of having no individual modeling of the particular
software. As with a point of view, we are always expected to call to the developer any
time we want to make any changes to the software, which is time consuming and costly
each and every time we get to consult the programmer. The advantage of OSS is that in
utilizing OSS we are able to incorporate any language that we like which is not possible
in commercial software [30].

* Avoiding Lock-in: It becomes costly high in any time when that organization is
already using software then every time if it wants to opt for software then it becomes
high cost and the organization is bounded or we can also say locked. To get bounded
to software which was adopted for doing a job is not a deal of being satisfied with, in
regards an institute. Software have their lifespan unless there is another one with some
new flexibility feature in the market. OSSs do not contain such types of locks and the
user can use any particular software when they desire [31].

* Costs: Normally OSS is free and in case of sometime training, support or
maintenance charge is very minimal, in fact which is also incomprehensible by any
small institute [32].

Disadvantages of OSS

There are very less disadvantages of OSS’s. Some of them are mentioned as follows:

e Warranty validity: The warranty clauses are as follows but they are valid for
certain conditions. For instance, if the customer experiences a problem with the code
during modification, then what he or she is experiencing disqualifies the warranty
sentences [33].

*  No development guarantees: An element of uncertainty is the fact that in a
given period there might not be any development at all. If the code is not in action,
implementations of the software on the other hand will be primitive. As far as any user
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does not compile the source codes and does not make any changes in it, no growth of a
software can be seen [34].

*  Performance: The commercial software’s may be faster than the OSS’s, because
its is receiving more traffic than the commercial software’s. Thus, the highly profiled
companies give preferences to the commercial software’s rather than the OSS’s [34].

*  Maintenance costs: As it mentioned always it is free software most of the time
90% of the cost shows that it is just for the Maintenance [35].

* Trademarks: As for the OSSs developed by a given company, there are some of
them do not desire to eradicate their trademark. This is a sort of deceptive Danish end
user who needs to alter it, and once more resell it without trademarks [36].

»  Certifications: The clients nowadays are in a position to pay for brands instead
of choosing things that may be cheap, because the focus is on quality not the price. That
is a known fact that commercial software’s are very costly ones, but they may contain
more efficiency than free software’s [37].

Many of the advantages are the same as those reported in the literature, but some new
information also emerged, such as the additional business functionality provided by OSS
and the creation of de facto standards. Only two of the technical disadvantages of OSS that
have been documented in the literature—compatibility problems and a lack of experience—
are supported by the study's findings. It was shown, therefore, that the issue of lack of
competence is typically more closely linked to an absence of knowledge about OSS. The
main perceived disadvantages were found to be inadequate documentation, an excessive
number of interfaces, limited functionality, and a deficiency of roadmaps (Tables 1-3).

Table 1
Technical Benefits of OSS
Reliability The majority of literature listed reliability as one of the primary
technological advantages in terms of high application availability
and dependability.
Security The majority of literature felt that OSS offers superior security since it is

readily available, poses less of a risk from viruses, and prioritizes security
during the product design process. Two businesses believed that OSS
would not improve security
Quality Regarding improved quality from peer reviews and the caliber of
developers and testers, the majority of literature said that quality was
beneficial. According to two companies, this was limited to high-end,
established OSS programs like Linux.

Performance Literature mentioned having good capacity and fast performance. Three
have not yet seen more proof of OSS's effectiveness, and two were unsure
if OSS outperformed proprietary.

Flexibility of Use | Advantageous to the majority of literature because it permits flexibility,

personalization, experimentation, and alteration

Developer & Very advantageous for the majority since it guarantees that OSS is current
Tester Base and of high-quality software.

Compatibility | Many stated that because OSS is very interested in preserving formats for
improved interoperability, it helps to ensure compatibility. The remainder
had not observed any proof of this or thought it was not worthwhile.
Harmonization Enhanced standardization of procedures and activities related to

interoperability
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Table 2
Business Benefits of OSS

Low Cost

When it came to lower license costs, software upgrades, virus
protection, and the overall cost of the package — that is, the software
plus service — half of the literature thought this was advantageous. The
other half believed there was no advantage at cheap cost.

Flexibility by licenses

Most people believe to have a major influence on lowering capital
expenditure in businesses

Escapes vendor
lock-in

Extremely advantageous for the majority since it allows for
independence from commercial sellers, a sense of control, and freedom
of choice. Two businesses believed that OSS may also be affected by
vendor lock-in.

Increases
collaboration

Increased cooperation is advantageous to most parties since OSS makes
it easier to develop new products, cooperate and share expertise, creates
new avenues for collaboration, and allows businesses to share costs.

Encourages
innovation

The majority concluded that having access to the source code promotes
more creativity by generating ideas and technical innovation while also
expanding avenues for innovation.

Extra business
functionality

Advantageous as it makes it possible to maintain small teams, which
enhances output and communication

De facto standards

Not the only business taking action. It would be advantageous to
create a standard that enables the business to concentrate on its core

competencies.
Table 3
Technical Drawbacks of OSS
Compatibility Issues Not implicitly disadvantageous but some businesses involvement
compatibility difficulties with present technology, skills and tasks
Lack of Expertise While it's true that the typical lay employee lacks experience, this

might also be due to a lack of knowledge of OSS.

Poor documentation

Outdated documentation or maybe lost during development

Proliferation of

Various builds frequently make it difficult to decide which one to use.

Interfaces
Less Functionality Integration level inferior to that of Microsoft
Lack of Roadmaps Makes it challenging for businesses to identify a strategic direction
for the great majority of their goods. The majority of items lack a
strategic purpose.
Table 4
Business Drawbacks of OSS
Lack of support The majority said there was not any security since there was no

organization to support it or any kind of help

Lack of ownership

It is impossible to hold someone accountable or liable for issues

Access to the source
code

The possibility that certain employees would feel uneasy about
disclosing source code. Lack of understanding on this matter

Insufficient marketing

OSS is not owned by a single entity, nor is there a marketing
budget, therefore word-of-mouth advertising is the main
source of OSS.
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Continuation of table 4

Investments for training Four businesses stated that Linux required more training
expenditures than Windows. On the other hand, it was discovered
that e obtains superior quality OSS training.

Finding the right staff/ | Finding employees and developing their skills to work using OSS
competencies apps may be challenging.

It was discovered that managers face more difficulties dealing with the commercial
disadvantages listed in Table 4 than they do with their technical equivalents. For
instance, the bulk of the enterprises regarded a lack of help as a serious disadvantage.
Teams of technicians from a few of the businesses are available for internal support. But
for many smaller companies, this isn't always an option.

The research paper under consideration presents the reader with information on how
artificial intelligence and computer programs have affected translation. It poses a question
of whether any of the existing traditional approaches to the translation could be substituted
with the machine-aided method and underline the importance of further analyzing and
sharing the experiences of employing the new technologies in the field of translation.
Machines, especially neural networks, are considered in the context of the translation,
education, and work with the mention of the outcomes. Different authors pointed out
that using machine translation it is possible to improve the educational process, but at the
same time, the activity of a human translator should have to be preserved.

It also presents a brief on competencies necessary for translators in the new
world and an acknowledgment of post-editing in machine translation. Machine and
automated translations are discussed and weighed and the most common programs used
for translation such as DeepL, Google Translate, and Microsoft Bing Translator are
discussed. The features of such programs are:

— the languages the programs support,

— various translation limits,

— an overview of other functions.

The analysis results that have been underlined are the further discussion regarding
the effects of Al and computer programs in translation, the future research and
generalization of the application of the technological advancement in translation, the
importance of the MT as an add-on for learning particularly in the classroom setting, the
shift of competencies of translators in the new technological environment, the necessity
of post-editing of the MT and the distinction between MA and automatic translation
[38].

Conclusions. Finally, this paper has expanded on the former existing research reviews
on OSS advantages and disadvantage for practitioners by discussing the functional and
commercial advantages and disadvantages done by the managers in the firms in the
ESSS. Whereas the features like having the source code and being able to modify it has
contributed in defining many technical advantages such as reliability, security, flexibility
of use and performance. Within it, it was also established that such benefits were far
superior to those of proprietary software. The business gains established in the research
were also equal to the interviewees’ gains equivalent to technical gains particularly the
vendor locking avoidance, collaboration, and innovation gains. Nonetheless the user
support from a community is very advantageous to OSS as whoever is employing the
software is served by a proactive community of believers ready to assist with queries.
Out of the identified firms, only one considered possible business advantage of adopting
OSS as user support from the community.
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The remaining companies indicated that support from the third party such as consultants,
professional software houses were more appealing. Some technical disadvantages
discovered in prior studies; for instance: different versions, installation issues, security
issues, OSS is not as friendly and getting support and updating of OSS were not found
to be serious limitations by the subjects, unlike proprietary software, OSS is less user-
friendly and there was little evidence of companies having installation issues. Last but not
the least, the business impacts discovered into the study reveal a similar picture as seen in
the research findings of previous studies. Nonetheless, these disadvantages seemed to be a
higher thorn in the flesh according to OSS than with their technical counterparts.
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