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FRAMEWORKS ANALYSIS AND EVALUATION USED IN THE WEB-APPLICATION
DEVELOPMENT

This article presents the approaches used to analyze and evaluate modern frameworks that are used in the development of web applications. The analysis
and evaluation of frameworks allow you to choose the framework that can be most efficaciously used for each specific case of software development.
The popularity of using frameworks in the development of web applications is due to a significant reduction in the time and other resources spent on
project execution. The article describes the concept of a framework as a technology for developing web applications and the classification of frameworks.
Five main types of frameworks are briefly described. Criteria for the rationality of using frameworks for developing a web application are considered.
The advantages and disadvantages of using them when creating web-oriented software are given. When evaluating web applications according to
COCOMO model, software options were considered with the use of frameworks in development, and without the use of frameworks. This article provides
an overview of the families of modern Back-End frameworks. A comparison of the functionality of the Back-End frameworks of six manufacturers for
commercial software solutions is carried out. The choice of criteria for assessing the quality of frameworks is examined. As a basis, when choosing
quality criteria, it is proposed to use the 1ISO 25010 standard. The coefficients of importance for the evaluation criteria, the values of which were obtained
with the help of experts, are given. When forming the final assessment of the frameworks, such characteristics as functional suitability, security of
working with data, modifiability, interface quality, interaction with payment systems, and integration with JIRA, compatibility, productivity were
mentioned. General quality scores were obtained for all the frameworks under consideration. Assessing the quality of frameworks allows you to improve
the process of developing a web-oriented software product, the purpose of which is to obtain a web application of a given quality.
Keywords: software, framework, Back-End, web applications, quality assessment, assessment criteria.

0. P. CEJIIBbOPCTOBA, 1. B. TIOTEHKO, C. B. OPEXOB

AHAJII3 TA OLIHKA ®PEMMBOPKIB, 11O BUKOPUCTOBYIOTHCS JJIs1 PO3POBKH WEB-
JTIOJATKIB

V nawiii cTaTTi npeacTaBIeHi MiIXOH, SIKi BUKOPHCTOBYIOTBCS JUIS aHAJi3y Ta OI[IHKH Cy4acHHUX (ppeiMBOPKIB, sIKi BHKOPHCTOBYIOTBCS TIPU PO3poOIIi
web-noznarkiB. AHami3 i ouiHka (pedMBOpPKIB 103BONIsIE 00paTH (peHMBOpK, KU HAHOIIBII epeKTHBHO MOXe OyTH BHKOPHCTAHHH Ui KOXKHOTO
KOHKPETHOTO BHIAAKY PO3POOKH MpOrpaMHoro 3abesneueHHs. [lonynspHicTh BUKOPUCTAaHHS (PEHMBOpPKIB IPpH po3podLi BeO-101aTKiB 00yMOBIEHa
ICTOTHAM 3MEHIICHHSAM BUTPAT TUMYAaCOBUX i IHIIMX pecypciB Ha BHUKOHAHHs NMPOEKTY. Y CTaTTi HAaBEIEHO MOHATTA (QPEHMBOPKY, SK TEXHOJOTii
po3pobku BeO-monatkiB i kiacudikanis ppeiiMBopkiB. KopoTko oxapakTepu3oBaHi I'ATh OCHOBHHUX THUIIB (peliMBOpPKiB. Posrmsmarotsest kpurepii
PaLiOHANBHOCTI BUKOPUCTaHHS (PEHMBOpKIB Il po3poOKu BeO-momaTku. HaBoAsThes mepeBard i HeIONIKH BHKOPHCTAHHS iX IPH CTBOPEHHI BeO-
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opieHTOBaHOro mporpaMHoro 3abesnedeHHs. IIpu ominmi BeO-moxatkiB mo moxeasi COCOMO po3riisiHyTI BapiaHTH MPOrPAMHOro 3a0e3MeucHHs 3
BUKOPHCTAaHHAM ()peHMBOpPKIB B po3poO1li, i 6e3 BUKOpUCTaHHS (peliMBOpPKIB. Y CTaTTi HaBeIeHO oIy ciMelicTB cydacHux Back-End ¢peiimBopkiB.
IpoBeneHo mopiBusaHHS (yHKHiOHATEHOCTI Back-End ¢peiiMBOpKiB miecTd BUPOOHHKIB [UIsi KOMEPLIHHUX MPOrpaMHHX pilieHb. Po3risiHyTo BUGIp
KPUTEPIiB U151 OLIHKK AKOCTI PppeiiMBOpKiB. B sikocTi 0cHOBH, npu BHOOPI KPUTEPIiB SIKOCTI, 3aIPOIIOHOBAHO BUKOPHCTOBYBaTH cranaapt 1SO 25010.
HageneHo xoe(hilieHTH BaXKIMBOCTI UL KPUTEPIiB OIHKH, 3HAYEHHS SIKUX OTPUMaHi 3a JOIIOMOT 010 eKcriepTiB. I1pu GpopMyBaHHS TiACyMKOBOI OLIHKI
(bpeliMBOPKIB PO3MIIIAIMCS TaKi XapaKTEPUCTHKH SIK (yHKIIOHAJIbHA MPUIATHICTh, Oe3neka poOOTH 3 JaHUMHU, MOXKIUBICTh MOAU(IKYBaHHSI, SIKICTh
iHTepdeiicy, iHTerpauis 3 MWIATDKHUMHU cucTeMaMH 1 inTerpauis 3 JIRA, cyMiCHICTb, NpOAYKTHBHICTE. OTPUMAaHO 3arajibHi OLIHKH SIKOCTI JUIs BCIiX
po3rIHYTHX (pedMBOpKiB. IIpoBeneHHS OIIHKH SKOCTI (peHMBOPKIB J03BOJSE MONIMIIUTH NPOLEC PO3POOKU BeO-OPIEHTOBAHOTO MPOTPAMHOIO
HPOZYKTY, METOIO SIKOTO € OTPUMAHHS BeO-10AaTKy 3a/[aHOl SIKOCTI.
Kurouosi ciioBa: nporpamue 3a6esnedennst, ppeiimBopk, Back-End, web-nonarku, ouiska sikocti, Kpurepii sKOCTi.

10. P. CEJIHBEPCTOBA, H. B. TIOTEHKO, C. B. OPEXOB

AHAJIN3 1 OHEHKA ®PEMMBOPKOB, UCITIOJIb3YEMbBIX ITPH PA3PABOTKE WEB-
NPUWIOXKEHUN

B naHHO cTaThe NpeJCTABICHBI MOJAXOJbI, HCIOJb3yeMble U aHANN3a M OLECHKH COBPEMEHHBIX (PEHMBOPKOB, KOTOpbIEC HCIIONB3YIOTCS IPH
paspabotke Web-mpunokeHuid. AHanu3 ¥ OLEHKa (peiMBOPKOB MO3BOJSIET BBIOpaTh (PpeiiMBOPK, KOTOpHIA Hanbosee 3()PEeKTHBHO MOXKET ObITh
UCHOJIB30BaH U KaX[IOro KOHKPETHOTO Cilydas pa3paboTKH mporpamMmHoro obtecredenus. [lomynspHOCTh HCIONb30BaHUs (DPEHMBOPKOB IIpH
pa3paboTke BeO-NPHIOKEHUI 00yCIIOBIEHA CYIECTBEHHBIM YMEHbIIEHUEM 3aTPAT BPEMEHHBIX U IPYTHX PECYPCOB Ha BBIIOIHEHHS IpoekTa. B cratbe
IIPUBE/ICHBI HOHATHE (QpeiiMBOpKaA, KaK TEXHOJOTUH Pa3pabOTKH BeO-NpHIoKeHH u Kiaccudukanus ¢peiiMBopkoB. Kpatko oxapakrepu3oBaHbl 5
OCHOBHBIX THIIOB ()pEHMBOPKOB. PaccMaTpHBAIOTCs KPUTEPHU PALMOHATIBHOCTH HCIIONB30BaHHs (PPEHMBOPKOB AJIs pa3paOOTKH BEO-TPUIOKEHHSL.
IMpuBonsTCa NpeuMyIecTBa U HEAOCTATKY MCIIOIb30BAaHUs UX IIPU CO31aHUH BeO-OPUEHTUPOBAHHOIO IIporpaMMHoro odecneyenus. I[Ipu ornenke Be6-
npuinoxeHud mo Mozxenmn COCOMO paccMOTpeHbI BapHaHTHI IPOrPAMMHOIO 00ECIedeHUs ¢ UCIIONIb30BaHHEM (peHMBOPKOB B paszpaboTke, n Oe3
UCHonb30BaHus  (ppeiiMBopkoB. B crarbe mnpuBemen 0030p cemeiictB  coBpemenHbix Back-End  ¢peiimBopkos. IlpoBeneHo cpaBHeHue
¢dyukiuonansHocTn Back-End ¢dpeiiMmBopkoB 6 1pou3BoaMTENEH i KOMMEPYECKMX MPOTPAMMHBIX pelleHui. PaccMOTpeH BbIOOp KPUTEPUEB Ist
OLICHKH KauecTBa (GpeiiMBOpKOB. B kadecTBe OCHOBEL, IIPU BEIOOpE KPUTEPHEB KauecTBa, NPEIIOKHO Hcnonb3oBaTh cranaapt 1ISO 25010. Ilpusenens
K03()(UIMEHTHI BaKHOCTH JUIsl KPUTEPUEB OLICHKH, 3HAYCHHSI KOTOPBIX IMOJY4YEHBI C MOMOIIbI0 dKcHepToB. [Ipu (opMUpOBaHHS UTOrOBOH OLICHKH
(peiiMBOPKOB paccMaTPUBAIIMCh TAKHE XapAKTEPUCTHKHU KaK (QYHKIMOHAIIBHAS IIPUTOJHOCTD, O€30I1aCHOCTh PAOOTHI C JaHHBIMHU, MOAH(HUIINPYEMOCTb,
Ka4ecTBO MHTepdelica, HHTErpanys ¢ IIaTeKHBIMU cUcTeMaMH M uHTerpanus ¢ JIRA, COBMECTHMOCTD, IPOAYKTHBHOCTSG. IlomydeHs! ob1ue oOneHKH
KavecTBa Ul BCEX PacCMaTpHBaeMbIx (GpeiiMBOpKoB. [IpoBeeHne oeHKH KayecTBa (GpeiiMBOPKOB MO3BOIISET YIIYYIIUTh MIPOLECC pa3paboTK BeO-

OPHEHTHPOBAHHOT'O IIPOrPAMMHOI0 IPOIYKTa, LIEbI0 KOTOPOTo SBJIIETCS MONIyYeHHe BeO-IPHIIOKEHUS 3a1aHHOTO KayecTBa.
KuroueBble ciioBa: nporpaMmmuoe obecriederne, dppeiimBopk, Back-End, web-nipusioxenus, onenka kadecTsa, KpUTEPHH OLICHKH.

Introduction. The massive appearance of sites has
provoked the development of high-quality web-applica-
tions. The popularity of developing web resources for
disseminating information has prompted the world to create
new systems and programs that greatly facilitate the writing
and development of web applications. These programs
provide an opportunity to easily and simply increase the
efficiency and speed of development at a lower cost, and
the developer can focus on improving the understanding of
the business logic of the program. A variety of
programming languages, databases, and frameworks based
on them contribute to the development and integration of
various components.

Nowadays, frameworks have become very popular
and are the most important part of web application deve-
lopment, they offer and define the structure of software.
Using frameworks saves a lot of time by increasing the
number of components for developers written for them,
limiting the load of development processes, reducing
project costs, using code duplication issues, and helping to
build programs quickly. Developing a web application
without the use of a framework becomes a difficult task to
create, maintain, and upgrade all stages of the software life
cycle. Also, the use of frameworks makes the process of
creating programs more accessible and functional.

There are a large number of frameworks for
developing web applications. Choosing the right
framework for work is a difficult task because each of them
has a large number of attractive features that the other does
not have. To select a framework, you must first consider all
existing solutions and choose the most appropriate for the
task.

The purpose of this article is to present an approach
to the analysis and evaluation of frameworks for web
application development, which will improve the quality of
software development. By choosing the right and based on
the functionality framework, you can significantly reduce
development time and create software, which corresponds
to modern quality assessments.

Framework as a technology for developing web
applications. “Framework” is a “construction” or
“structure” [1]. It is a kind of special-purpose software
environment that is used to significantly facilitate the
process of combining certain components when creating
programs. The framework allows you to add components
as needed. It is the basis on which you can create a program
for any purpose quickly and easily.

We can highlight a significant advantage of
frameworks if we compare a framework and a dynamic
library (DLL) with limited functionality. It is the link that
unites all the software components used. Also, within the
framework, there are often the necessary thematic libraries
that are needed to develop a specific software system [1].

Classification of frameworks:

o application frameworks — use the paradigm of
object-oriented programming, automate the process of
creating graphical interfaces;

o software system frameworks — frameworks of a
system or subsystem that have everything to facilitate the
development and grouping of various components; include
frameworks for the web;

e conceptual model frameworks — it is a theoretical
concept of the given structure for decision-making methods
of some problems or difficulties.
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All of these frameworks make it easier to create an
interface, connect to a database, and reduce the likelihood
of duplicate code. Also, most modern frameworks are built
on the MVC (Model View Controller) architecture, which
proposes to divide the future system into independent parts
so that changing one of the elements has minimal impact
on other components [1].

The types of web-frameworks are shown in the
following fig. 1. Knowing the types of frameworks makes
it easier to choose a tool for developing a web application.

Web frameworks

@eta framework@

incorporate

./‘/"/r-- -%-7“-_""‘-._,_%__

Pl i —

_/I{qgest-based Hybrid ™ Component-based (R|A Frameworks
frameworks ‘(@ameworks  frameworks

—

Fig. 1. Types of web-frameworks

Consider the types of frameworks in more detail [2]:

Request-based. Used to process requests from the
user, but the data is stored only through sessions. Examples:
Django, Ruby on Rails, Struts, Grails.

Component-based. Serve to abstract the processing of
requests from the user inside the components and
independently monitor the status, reminiscent of
conventional graphical tools. Examples: JSF, Tapestry,
Wicket.

Hybrid-based. It is combining request-based and
component-based frameworks. They take control of all data
and logical flow in the model generated in response to a
request from the user of the system. The main advantage of
such frameworks is that hybrid frameworks provide an
object model of components that behaves differently in
different situations. Besides, components can be separated
and effectively added to other projects. Example: RIFE.

Meta-based. They have interfaces for general product
maintenance and an easily extensible basis for adding new
components and services. Example: Keel.

RIA-based. Exist to develop Rich Internet Appli-
cations (RIA), help develop applications that run in the
browser. Examples: Flex, SAP Hybris.

Request-based and component-based are the most
popular web frameworks.

Criteria to the rational use of frameworks for web
application development. To better understand the need
for frameworks in the development of web applications,
you should focus on the criteria for the rational use of
frameworks, which are given in table 1 [3].

Frameworks simplify the development of scalable and
unique web applications. Although development using
ready-made CMS is uncomplicated, unlike buildout with
frameworks, but CMS is not designed for this. It should be
noted that all unique web-applications developed with the

help of the framework are developing dynamically. When
a developer changes the system, for example, with a
novelty in design, a new article, or section, it is enough to
add only a new module.

Table 1 — Criteria for the functionality of using the framework

Characteristic
Database support is an influential point
because some frameworks support
ORM and some do not, so depending
on this criterion, you should choose the
right framework for development.
The framework has to support the
possibility of the simultaneous work of
several developers.
Some frameworks do not have
documentation, or it is, but not relevant,
so when choosing a framework, you
should take into account the availability
of appropriate, all the time updated
documentation.

Name
Database support

Community
support

Documentation

Productivity The framework has to be productive in
any system. Currently, a large number
of frameworks are not efficient.

Threshold of It is a crucial factor because it can

familiarization happen that a year is not enough to
become the master in the selected
framework, and you have to develop a
web application as soon as possible.
Different frameworks require different
time to develop an application.

Give your preference to those
frameworks that were designed using
the MV C architectural pattern. It will
help you in application development.

Development
speed
Architecture

Using templates
when developing
ul

Using templates for the user interface
significantly reduces resource costs.

Thus, the following are the advantages of using
frameworks in the development of web-applications:

o software's flexibility and extensibility by adding
additional libraries to the source code;

o the use of the MVC architectural approach, which
extends the flexibility of the project and allows the output
to receive clean code to facilitate further support;

o the existence of detailed documentation on the
intricacies of development using the selected framework;

e security of use for prevention of hacking of the
system;

o all the code is essential in the system, unlike a
CMS (CMS creates countless code that is not used, and it
reduces the efficiency of the project);

e an excellent output.

The disadvantages of using frameworks in the deve-
lopment of web-applications are somewhat insignificant
compared to the advantages:

o the cost of development is cheaper than creating
using a CMS because the time spent on development is
several times less;

o difficulty in mastering;

o difficulty in maintenance;
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e the requirement to develop unique additional
modules and components that are put forward by the client.

Thus, comparing the existing advantages and disad-
vantages of using frameworks, we can conclude that the
development of web-applications using frameworks is the
best solution.

Evaluation of software with and without using
framework by COCOMO model. In addition to the
criteria for the rational use of frameworks, the software can
also be evaluated by the COCOMO model by the number
of lines in the developed web-application.

A web application developed using the framework is
40 KLOC in size and 63 KLOC without the framework. We
calculate the costs and the time required for development
according to COCOMO model [4]. For this purpose, we
will use formulas 1-2, and we will take the data for them
from table 2.

E = a, * (KLOC)P» 1)

where E — an effort in person-months;
KLOC — the number of lines of the code in thousands;
a, and b, — data from table 2.

D=c,*E% (2)

where D — amount of time required for the completion of
the job in months;

KLOC — the number of lines of the code in thousands;

¢, and d;, — data from table 2.

Thus, a web application developed using a framework
belongs to an organic type of software, and without a
framework to a semi-detached.

Table 2 — Constant values for COCOMO model

Software projects a, by, ch d,
Organic
(2-50 KLOC) 2.40 1.05 2.50 0.38

Semi-detached
(51-300 KLOC)
Embedded
(>300 KLOC)

3.00 1.12 2.50 0.35

3.60 1.20 2.50 0.32

Thus, we have the following estimates of the efforts
and duration of development using the framework:

E =a,* (KLOC)?® = 2.4 x 4095 = 115.44

D =c, % E% = 2.5 x 115.44938 = 15.19

Therefore, using the framework, the development of a
web application requires 115.44 person-months and 15.19
months. Let's calculate the cost of creating without using
the framework:

E = ay * (KLOC)? = 3 x 63112 = 310.73
D =, * E% = 2.5 x 310.73%35 = 18.63

Based on the calculations made, without the use of the
framework for the development of web-application
requires 310.73 person-months and 18.63 months, which is
much more than creating using the framework. Therefore,
we can conclude that developing a web-application with the

framework significantly accelerates it because the
development time is reduced by almost 4 months.

An overview of modern Back-End frameworks.
For Back-End, there are hundreds of frameworks
implemented in different programming languages, such as
Java, JavaScript, PHP, C#. Here are some of them for
developing web applications using these languages.

SAP Hybris. It is a family of products of the German
company Hybris, which sells software for e-commerce,
marketing, sales, service, and product content management.
SAP Hybris provides solutions that help any organization
reduce costs, save time, simplify development, and require
less attention to achieve excellent customer service [5]. The
Hybris product focuses on the following main areas:

e commerce;

e marketing;
e Dilling;

e sales;

e service;

e Hybris as a service.

IBM. IBM's cloud platform combines Platform as a
service (PaaS) with Infrastructure as a service (laaS) to
provide an integrated experience. The platform scales and
supports both small development and organization teams
and large business enterprises [6]. An integral part of it is
source technologies such as Kubernetes, Red Hat
OpenShift, and a full range of computing options. Thereby,
the project has as much control and flexibility as the
customer needs to support workloads in a hybrid
environment. The developer can deploy applications that
run in the cloud while ensuring the mobility of the
workload.

ATG. Oracle ATG Web Commerce programs imple-
ment a component development model based on JavaBeans
and JSP. The developers assemble programs from compo-
nents by linking them between configuration files in Nuc-
leus, Oracle's open object structure ATG Web Commerce.
Page designers build an interface for a JSP application that
uses the Oracle ATG Web Commerce DSP tag library. The
DSP tag library allows you to embed Nucleus components
in the JSP and use these components to supply dynamic
content. This structural solution provides easy interaction
between the programmer and the layout designer [7].

Demandware. Provides a cloud-based single e-com-
merce platform with mobile devices, Artificial Intelligence
personalization, order management capabilities, and related
services for Business to Consumer (B2C) and Business to
Business (B2B) retailers and brand manufacturers world-
wide [8].

Magento. An e-commerce platform was built on open-
source technology that provides online retailers with a
flexible shopping system, as well as control over the appe-
arance, content, and functionality of their online store [9].

Heiler. Specializes in SAP customers and supports the
purchase of companies in SRM and suppliers with the
extraction, conversion, and publication of their product
information, providing comprehensive solutions consisting
of the latest software technologies [8]. Heiler provides
distributors and manufacturers with product information
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management support that allows them to optimize the
information process with their customers.

Comparison of Back-End framework
functionality. Each of these frameworks is a fitting
solution and attracts with its advantages. Unfortunately,
you have to make a choice based on the project to be
developed because none of the frameworks can solve all the
problems for any project. A comparison of the main
functionalities of the above frameworks was shown in
table 3.

Compared to IBM, Oracle, and others, the SAP
Hybris web application development platform is ahead of
its nearest competitors in many respects [10]:
thoughtful architecture, which was created on the
latest stack of Java-technologies;
universal functionality in its class;
accelerators for B2C and B2B commerce
significantly accelerate the project;
depending on the customer's needs, different
software installation, and payment methods.

Criteria for assessing the quality of frameworks.
The above frameworks for web application development
have plenty of functionality. To more accurately select the
framework for application development, it is necessary to
choose quality criteria and their impact on the efficiency of
development and implementation of the requirements. It
was proposed to use the ISO 25010 standard as a basis for
the selection of quality criteria. According to ISO 25010,
quality software must meet the following norms [11]:
functional suitability (completeness, correctness,
expediency);

o efficiency (temporary behavior, use of resources,
bandwidth);
compatibility (coexistence, compatibility);
usability (compliance of functions to needs,
ability to learn, working capacity, protection against user
errors, aesthetics of the user interface, accessibility);
reliability (maturity, availability, failure stability,
reproducibility);
security (confidentiality, integrity, indisputability,
responsibility, authenticity);
maintainability (modularity, reusability, analysis,
modification, testing);
portability (manufacturability, the possibility of
installation, and replacement).

The criteria described in 1SO 25010 are used to assess
the quality of the software. In our case, we will evaluate the
previously selected frameworks as standalone software.

Fuzzy sets and fuzzy logic can improve the situation,
as not, all ISO 25010 criteria need to be calculated, and help
to use these criteria more accurately.

To assess the quality of frameworks, fuzzy logic can
be used as a coefficient to assess the quality criterion. The
higher the coefficient, the more significant the criterion.

The fuzzy set algorithm presented by A. Zade in 1965
was used to calculate the quality [12]. For the mathematical
definition, X is used, which is a point in space (object), with
a common element, denoted by x. Thus, X = {x}. The
fuzzy set (class) A in X is characterized by the membership
function (characteristic) f,(x), which associates with each
point 2 in X a real number in the interval [0, 1] with the
value of f,(x), where x represents the “degree
membership” x in A. Thus, the closer the value of f,(x) to
one, the higher the degree of membership x in A. When A
is a set in the usual sense of the word, its membership
function can take only two values 0 and 1. Therefore
fa(x) =1 or 0, according to x does not correspond to or
does not belong to A. Accordingly, in this case, f,(x) is
reduced to an informed characteristic function of the set A.

Verbal assessments and their corresponding coeffi-
cients are highlighted in the table 4.

Table 4 — The metrics of criteria's importance

Verbal assessments Coefficient
No impact 0.00
It has little effect 0.25
Average impact 0.50
The impact is more than average 0.75
Strong influence 1.00

Functional suitability is an important criterion.
Testing is a complex process and requires that the testing
system meet all needs, meeting all user needs. Functionality
is strongly influenced, so the coefficient is equal to 1. The
ease of use of the program depends on the speed of creation
and launch of testing and the cost of staff training. All
frameworks require the user to have a basic knowledge of
programming languages. The program interface also has
little effect on performance, but the frameworks under
consideration always provide an interface that makes the
developer's job much simpler.

Also, we can distinguish the criterion of "training
requirements™ and the criterion about ease of use, which
have an impact above average with a factor of 0.75. Plus,
an important criterion for buying products online is the
security of the application, namely data privacy. Users of
the system should not hesitate to fill in the fields with
personal information. The coefficient of this criterion has a
strong influence, so we have 1. Today nothing stands still,
so online stores are constantly updated. Therefore, an
essential criterion for assessing the quality of the
framework is the ability to modify in the future already

Table 3 — Comparison of the functionality of Back-End frameworks for the organization of e-commerce solutions

Producer PCM B2C B2B WCMS Mobile Print Call center

SAP Hybris + + + + + + +
IBM + + + + + - +
Oracle ATG - + + + + - +
Demandware - + - + - -
Heiler + - - - - -
Magento - + + + + — —
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written code. This criterion has a greater than average effect
with a coefficient equal to 0.75. Most developers use JIRA
to develop their products, or, given that the application will
be developed for e-commerce, you need the ability to
integrate with different systems to pay for the order.
Therefore, the possibility of integration has an average
coefficient of 0.50. The web application is developed for
use on a single server and is used by a large number of
clients, so it does not require development for different
operating systems. But sometimes servers can be updated,
so portability or compatibility has little effect with a factor
of 0.25. Because e-commerce applications need to do it
24/7, you need a high-performance framework. Therefore,
performance has an above-average impact, and its scope is
1. The last criterion for using frameworks is its price. This
criterion is not imperative, because web-applications
usually offer those online stores that can afford the cost of
the framework. The same coefficient has a small impact
and is equal to 0.25.

We pass to the last stage of calculation of the quality
of frameworks. After defining the main criteria and
providing them with the appropriate coefficients, it is
necessary to evaluate frameworks. Each criterion has a
score from 1 to 5.

Taking into account the abbreviations with meanings
were presented in table 5, with the help of expert opinion,
essential evaluation criteria were selected, and verbal
evaluations of all considered frameworks were compared,
which was presented in table 6.

Table 5 — Meanings of abbreviations

Abbreviation Meaning
Cl Functional suitability
C2 Requirement for training
C3 Interface
C4 Security data
C5 Modification
C6 Integration with JIRA and payment systems
Cc7 Compatibility
C8 Productivity
C9 Price
P1 Hybris
P2 IBM
P3 ATG
P4 Demandware
P5 Magento
P6 Heiler

Table 6 — Evaluation of frameworks

Criterion | Coefficient | P1 p2 P3 P4 P5 P6
C1l 1.00 5 3 5 4 5 3
c2 0.75 3 2 3 3 4 3
C3 0.75 5 2 1 5 5 3
c4 1.00 5 5 5 5 5 5
C5 0.75 5 5 5 5 3 5
C6 0.50 4 4 3 5 4 1
c7 0.25 4 5 5 5 3 5
C8 1.00 5 4 3 2 5 5
Cc9 0.25 2 1 5 1 1 2

To calculate the overall quality assessment of
frameworks, we should use formula 3 that was presented
below:

n_k.C:
Total =L_1 e
n

@)
where k; — a criterion coefficient;

C, — a criterion;

n — total number of criteria.

The total assessment of each of the criteria was given
in the table 7.

Table 7 — Overall evaluation of frameworks

The name of a framework Final assessment
Hybris 3.13
IBM 2.47
ATG 2.63
Demandware 2.75
Magento 3.00
Heiler 2.61

In this manner, based on the data given in table 6,
Hybris is the framework that meets the largest number of
criteria. But keep in mind that even Hybris cannot meet all
the needs of any project.

Conclusions. When evaluating frameworks, it is
possible to use modern models for estimating the quality of
software. It is advisable to make such an assessment when
choosing a framework at the beginning of web-based
software development, which will improve the quality of
software development and save time.
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