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METHODOLOGY FOR ASSESSING SATISFACTION WITH REQUIREMENTS
AT THE EARLY STAGES OF THE SOFTWARE DEVELOPMENT PROCESS

The subject matter of the research is the process of satisfaction with requirements during software development.
A qualitative requirements engineering stage for the system being designed to fulfill all business goals, please
the client, and eventually satisfy the end user, is one of the key prerequisites for effective implementation of any
IT project. The level of satisfaction with requirements must rise as a prerequisite for the project's success through
requirement engineering. To ensure that a product or service meets the needs and expectations of its users or
consumers, it is critical to satisfy these requirements. The primary purpose of the proposed study is to establish
a methodology for quantitatively assessing the satisfaction with requirement level considering various charac-
teristics of requirements before the development phase begins. The tasks to be solved are: to investigate the up-
to-date state of the subject area; to develop a methodology for assessing satisfaction with requirements; to pro-
vide and investigate the proposed methodology on the real-life example; to recommend actions to increase the
level of satisfaction with requirements. The suggested methodology, as opposed to others, considers such char-
acteristics of the requirements as atomic, completeness, consistentness, conciseness, feasibility, unambiguous-
ness, testability, prioritized, understandability, security, and performance to obtain a quantitative assessment of
satisfaction with requirements level. The result of this paper is a methodology for quantitative assessing the
satisfaction with requirements considering different characteristics of requirements before the development
phase begins. This study is significant and necessary since, in the majority of cases, previous research does not
offer comprehensive quantitative and measurable methods for determining the degree to which requirements for
certain characteristics are satisfied. Also, it is demonstrated how the created methodology may be used with
actual requirements. There are additionally recommendations for strengthening satisfaction with requirements.
Conclusions. The proposed methodology is extensible, unlike others, which means that the characteristics and
rating scale can actually change depending on the requirements, goals, and other features of the IT project.

Keywords: requirements; software development; satisfaction with requirements; requirements engineering; re-
quirements characteristics.

Some common issues with requirements include:
1. Lack of clarity or precision: Requirements that

1. Introduction

In the increasingly competitive business world
nowadays, businesses benefit greatly if they can rapidly
deliver software of foreseeable quality and performance
on a minimal budget. However, not all projects and busi-
nesses are capable of handling this.

1.1. Motivation

A study by the Standish Group found [1] that ap-
proximately 28 % of IT projects are considered failures
because they are either canceled before completion or do
not deliver the expected benefits. In fact, a study by the
Project Management Institute [2] found that poor require-
ment management was the most frequently cited factor
contributing to project failure, with 46 % of surveyed or-
ganizations citing it as a top challenge. Other studies have
also identified poor requirement management as a lead-
ing cause of project failure.

are poorly defined, ambiguous, or contradictory can lead
to misunderstandings and miscommunications, which
can lead to project delays or failures.

2. Lack of completeness: Incomplete requirements
can lead to scope creep (i.e., the addition of new features
or functionality that was not originally included in the
project plan) or the development of features that do not
meet the needs of the users.

3. Lack of traceability: Without traceability, it can
be difficult to ensure that all requirements have been ad-
dressed in the final product, which can lead to defects or
user dissatisfaction.

4. Changing requirements: If requirements change
frequently or significantly during a project, it can be dif-
ficult to manage the project effectively and deliver a
high-quality product on time.

Hereby, one of the main conditions of successful
implementation of any IT project is a qualitative require-
ment engineering stage for the system being developed to
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meet all the business needs and satisfy the customer and

eventually the end user [3].

Also, it should be emphasized that without the high-
grade requirements engineering process may occur an ex-
pectation gap, i.e. the gap between what is really needed
to be developed and what the developing team provided
based on what they knew at the starting stages of the pro-
ject [4]. Although most of the construction costs are allo-
cated for the planning stage. However, a majority of these
costs are reflected in the final construction phase. During

3. Delays. If requirements are not properly defined
or understood, it can lead to delays in the development
process as issues are identified and addressed.

4. Reduced competitiveness. If a product or ser-
vice does not meet the needs and expectations of its users
or customers, it may be less competitive in the market.

Overall, satisfaction with requirements is important
because it helps ensure that a product or service is of high
quality, meets the needs of its users or customers, and is
delivered on time and within budget.

the planning phase, the savings are the greatest [5]. The

influence on costs during project development is shown

in Fig. 1.

A condition for the success of the project through
requirement engineering is to increase the level of satis-

faction with requirements. Satisfaction

ments refers to the degree to which a product or system
meets the needs and expectations of its stakeholders. In
the context of business stakeholders, satisfaction with re-
quirements refers to the extent to which the software be-
ing developed meets the functional and non-functional
requirements specified by the client or user. And in the
context of a developing team, satisfaction belongs to how
the requirements are clear, understable, implementable

by them.

Satisfaction with requirements is crucial because it
helps ensure that a product or service meets the needs and
expectations of its users or customers. When require-
ments are not satisfied, it can lead to a number of prob-

lems, such as:

1. Poor quality. If requirements are not satisfied,
the product or service may not function as intended,
which can lead to a poor user experience and customer

dissatisfaction.

2. Increased costs. If requirements are not identi-
fied and addressed during the development process, it can
lead to rework and additional costs as problems are iden-

tified and addressed later on.
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1.2. Related works analysis

In a comprehensive study of the importance of re-
quirement engineering in ensuring the success of a pro-
ject [6], it was investigated the various methods and ap-
proaches to requirement engineering, highlighting the
benefits and drawbacks of each. The authors begin by
discussing the various challenges that can arise when re-
quirements are not properly defined and managed, such
as scope creep, misunderstandings, and project delays.
They also present a number of case studies and real-
world examples to illustrate the importance of proper re-
quirement engineering in practice. They identify key
themes and findings from this literature, including the
need for effective communication and collaboration
among team members, the importance of involving stake-
holders early in the process, and the value of using vari-
ous requirements elicitation techniques to ensure that all
necessary requirements are captured.

Only a few studies in the literature demonstrate ap-
proaches for satisfaction with requirements.

The authors of the study [7] provided a comprehen-
sive and well-organized review of the existing literature
devoted to the software satisfaction with requirements.
The authors conducted a thorough search of the literature
and analyzed a large number of studies to identify key
themes and trends in the field. One of the key strengths

with require-
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Fig. 1. Influence on costs during project implementation
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of this review is the authors' use of a systematic approach
to identifying and selecting relevant studies. This ensures
that the review is thorough and covers a wide range of
research in the field. Additionally, the authors provide a
detailed summary of each study, highlighting the key
findings and implications for practice. One area where
the review could be improved is in the discussion of the
limitations of the studies included in the review.
While the authors do discuss some of the limitations of
individual studies, a more in-depth analysis of the overall
limitations of the literature as a whole could have been
helpful.

The authors of [8] have conducted a thorough study
comparing the satisfaction with requirements in tradi-
tional and Agile software development methodologies.
One of the key study strengths is its use of a large sample
size, with data collected from over 200 software devel-
opment projects. This allows for a high level of statistical
significance and generalizability of the findings. The au-
thors also use various measures to assess satisfaction with
requirements, including both subjective and objective
measures, which add to the robustness of the results. The
findings of the study suggest that agile software develop-
ment methodologies tend to result in higher levels of sat-
isfaction with requirements compared with traditional
methodologies. This is an important finding, as satisfac-
tion with requirements is a key factor in the success of a
software development project. The authors also provide
insight into the specific factors that contribute to higher
levels of satisfaction with requirements in agile develop-
ment, such as frequent communication and collaboration
with stakeholders, and the ability to quickly adapt to
changes in requirement.

A well-written and comprehensive review of the
current state of research on satisfaction with require-
ments in software engineering is provided in [9]. The au-
thors provide a thorough overview of the various ap-
proaches and techniques used to ensure that software re-
quirements are satisfied during the development process.
The strength of this review is its focus on practical impli-
cations for software engineers. The authors not only sum-
marize the existing research, but also provide recommen-
dations and best practices for improving satisfaction with
requirements in software projects.

The authors of [10] did an excellent job of explain-
ing the different methods and providing examples to
illustrate their points on a comprehensive review of the
various approaches used to ensure that the requirements
of a system are satisfied. One of the standout features of
this paper is the authors' ability to clearly articulate the
benefits and limitations of each approach. They do a
thorough job of presenting the pros and cons of each
method, which makes it easy for readers to understand
the trade-offs in choosing a particular approach.
Additionally, the authors provide a useful summary of

the state of the art in satisfaction with requirements ap-
proaches and highlight areas where further research is
needed. This is particularly useful for those looking to
stay up to date on the latest developments in this field.

In the paper [11], the authors provide a comprehen-
sive overview of the various approaches and techniques
used to ensure satisfaction with requirements in software
development. The authors cover a wide range of ap-
proaches and techniques, including traditional techniques
such as requirement elicitation and analysis, as well as
more recent approaches such as agile methodologies and
model-driven development. They also discuss the chal-
lenges and issues that can arise when trying to ensure sat-
isfaction with requirements, and provide recommenda-
tions for addressing these challenges.

The authors of the study [12] conducted a system-
atic literature review of the existing research on measur-
ing satisfaction with requirements in agile software de-
velopment. They identified a number of challenges, in-
cluding the lack of a standard definition of satisfaction
with requirements, the difficulty of tracking and measur-
ing satisfaction over time, and the need for appropriate
metrics and methods for assessing satisfaction. The paper
also discusses various approaches to measuring satisfac-
tion with requirements, including subjective measures
(such as surveys and interviews), objective measures
(such as defect density and performance metrics), and
mixed methods (combining subjective and objective
measures). Overall, the paper concludes that while there
is a lack of consensus on the best approach to measuring
satisfaction with requirements in agile software develop-
ment, it is important to consider both subjective and ob-
jective measures and to use a combination of methods to
provide a more comprehensive view of satisfaction.

The authors of the study [13] examine the relation-
ship between satisfaction with requirements and project
success in agile software development. The authors begin
by discussing the importance of satisfaction with require-
ments in software development, highlighting how it is a
key factor in determining the success of a project. Then
they describe the agile software development approach,
which emphasizes flexibility and adaptability in the de-
velopment process. The authors then present the results
of their study, which involved surveying a sample of ag-
ile software development projects to examine the rela-
tionship between satisfaction with requirements and pro-
ject success. The results of the study showed a strong
positive correlation between satisfaction with require-
ments and project success, with projects that had higher
levels of satisfaction with requirements also experiencing
higher levels of success.

Satisfaction with requirements should be an integral
property in the creation of any project. But it should be
especially important for critical areas of activity, in par-
ticular for the cybersecurity of 10T systems, industrial
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and web-oriented systems and networks [14, 15].

Seven various techniques of prioritizing security re-
quirements were found, summarized, and compared in
[16] study. Eliciting, assessing, and documenting secu-
rity needs are all part of Security requirements Engineer-
ing. Although all security needs are taken into consider-
ation, it is impossible to implement all security measures
that offer protection from all potential threats. In addition
to competing with time and money, security standards
must contend with the limitations they place on a soft-
ware's accessibility, features, and functionality. As a re-
sult, the process of prioritizing security needs becomes a
crucial effort in the field of risk and trade-off analysis.
Software developers may make informed choices about
which security needs are most important by using a sound
prioritizing approach. Although earlier research has sug-
gested various security need prioritizing strategies, no re-
search effort has yet offered a thorough assessment and
comparative analysis of the available techniques.

Agile development frequently uses user stories as
requirements. However, very few studies have evaluated
the effectiveness of user stories in the real world. The au-
thors of [17] carried out a case study. They referenced an
analysis report from a real-world project where an organ-
ization sought to upgrade or purchase a new hotline sys-
tem; and asked IT professionals to draft the new system's
requirements based on the analysis report, user stories,
and anything else they deemed important. The complete-
ness, accuracy, verifiability, and traceability criteria from
IEEE 830 [18] were used to evaluate the practitioners' re-
sponses. Additionally, key objectives such as learnability
and maintainability that are crucial to most projects were
completely overlooked in the responses. The practition-
ers frequently suggested incorrect or constrictive treat-
ments. Most responses featured user stories that were dif-
ficult to verify or that, if implemented separately, would
have resulted in a complicated user interface. Relying on
the user stories in this project would have been disas-
trous. Even if the user stories may have been better, they
still would not address all of the project's requirements.

The innovative nature of projects, the complexity of
forecasting external and internal conditions, the impact
of the human factor, and the increasing frequency of
changes in product demand all contribute to increased un-
certainty and the inability to plan team activities with a
certain degree of accuracy. In this sense, the challenge of
forming an adaptable project team that can function well
under the aforementioned circumstances is the subject
matter of the article [19]. This duty pertains particularly
to the field of software development. The study formal-
izes the process of choosing the members of the software
development team, considering the subjectivity and am-
biguity of the data that influences the choice of candi-
dates for the team. The goal of this effort was to develop

an operation research-based decision-making model us-
ing fuzzy sets as a mathematical tool. The degree of ex-
pertise of team applicants should be considered, as well
as the uncertainty of estimations of the project needs. The
final result is a mathematical model of an optimization
problem with two constraints as finding a team composi-
tion and to create a team that has the greatest total of
skills for all indicators. Making a team that can quickly
fulfill the new and current needs for the project personnel
will be made feasible by solving the problem in line with
the provided mathematical model.

Financed new items that are in demand in the high-
tech product marketplaces are essential to the growth of
businesses in crucial industries. Investors' interest in a
company is influenced by how innovative and competi-
tive its products are. To obtain capital from prospective
investors, the company should create a fresh, broad port-
folio of orders. The study [20] creates a strategy to sup-
port investments in new orders that are founded on the
investigation of the complicated product's component ar-
chitecture. The problems of justifying and choosing a di-
verse portfolio of orders, simulating and evaluating the
viability of a portfolio of orders, and analyzing the prod-
uct component architectural innovation and investment
attractiveness are presented and resolved. The compo-
nent technique that the study suggests allows for evaluat-
ing the new product's design in terms of innovation and
investment attractiveness. The suggested multifactor de-
sign of the experiment considers all feasible possibilities
and evaluates the key parameters of the new product, in-
cluding investment appeal, prices, delivery schedules,
and order fulfillment hazards. To identify the best choice
given the enterprise's constrained capabilities, lexico-

graphic ordering of the possibilities is used.

There are several quantitative approaches that can
be used to assess the satisfaction with requirements be-
fore starting the development of a product or service [21].
Here are a few examples:

1. Rating scales: This approach involves rating
each requirement on a scale, such as a 1-5 scale, to indi-
cate the level of satisfaction.

2. Surveys: Surveys can be used to gather data on
the satisfaction with requirements from stakeholders.
This can be done through online surveys or by distrib-
uting paper surveys.

3. Customer satisfaction index (CSI): The CSl isa
measure of customer satisfaction with a product or ser-
vice. It can be used to assess the satisfaction with require-
ments for a particular project or product.

4. Requirements traceability matrix (RTM): An
RTM is a tool that helps track the progress of require-
ments throughout the development process. It can be
used to assess the satisfaction with requirements by track-
ing whether they have been implemented and tested.
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5. Requirements prioritization: Prioritizing re-
quirements can help determine which ones are most im-
portant to stakeholders and therefore should be given the
highest level of satisfaction.

6. User testing: User testing can be used to gather
data on the satisfaction with requirements from actual us-
ers of the product or service. This can involve conducting
usability tests or focus groups.

1.3. Objectives and Structure

Unfortunately, after analyzing the different studies,
it could be stated that the literature available does not pro-
vide in most cases complex quantitative and measurable
approaches to assessing satisfaction with requirement
level for different characteristics, which makes this study
relevant and needed.

It is proposed to use such characteristics to deter-
mine whether a set of requirements has been satisfied
in [21]:

1. Atomic: stand-alone and capable of being under-
stood regardless of other requirements or designs.

2. Complete: sufficient to direct subsequent devel-
opment and at the relevant level of detail to continue the
work.

3. Consistent: the requirements do not conflict with
each other or with the overall system design.

4. Concise: excludes unnecessary and irrelevant
content.

5. Feasible: the requirements can be implemented
within the given constraints (e.g. time, budget, re-
sources).

6. Unambiguous: clearly stated in such a way that it
is obvious whether the solution meets the corresponding
need.

7. Testable: The requirements can be easily tested
to ensure they have been satisfied.

8. Prioritized: ranked, grouped, or aligned in terms
of importance and value compared to all requirements.

9. Understandable: presented using common audi-
ence terminology.

The authors suggest that for the completeness of the
assessment also use such characteristics as:

10. Security: The requirement results in a secure
system and protects sensitive data.

11. Performance: The requirement results in a sys-
tem that meets the required performance criteria (e.g. re-
sponse time, throughput).

Thus, the development of a methodology for quan-
titative assessing the satisfaction with requirements con-
sidering different characteristics of requirements before
the development phase begins is important, as this paper
aims to achieve.

The paper is structured as follows. The paper begins
with the inducement of the research and current state-of-

the-art. Next, the methodology itself for quantitative as-
sessing the satisfaction with requirements considering
different characteristics of requirements before the devel-
opment phase begins is proposed. An example of using
the developed methodology with real requirements is
presented. Recommendations for increasing satisfaction
with requirements are also provided. The last section
concludes and discusses future research step.

2. Description of the Methodology

The methodology for assessing satisfaction with re-
quirement level refers to the systematic process that is
followed to ensure that the requirements of a project are
accurately identified, documented, and fulfilled. This
process is crucial for the success of any project, as it helps
ensure that the final product meets the needs of the stake-
holders and delivers the desired outcomes.

There are several main steps involved in the meth-
odology for assessing satisfaction with requirement level,
which can actually vary depending on the specific needs
and goals of the project. Some of the key steps in this
process include:

Step 1. Determination of system components to be
developed. Atthis step, a list of all identified system com-
ponents to be developed is compiled:

c=:Jcp={C1.Cs. Co ) @)
j=L

where C; c C,(j =1_n) is a component of the system,

n is a total number of components.

By necessity, the components may be divided into
subcomponents, and each subcomponent, in turn, into el-
ements, i.e. the partitioning of the components is con-
ducted.

Step 2. Identification of requirements for each sys-
tem component. For each determined system component
C; the requirements shall be elicited:

R={0Ri}={RlvR2’---an}a @)

where R; (i =1m) isarequirement, M isatotal number

of requirements.

Step 3. Documentation of the requirements. The
identified requirements should be documented in a clear
and concise manner, using appropriate tools and tech-
niques such as user stories, use cases, and requirements
traceability matrices.
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Step 4. Assessment of each requirement. Each iden-
tified and documented requirement should be assessed.
The requirements shall be assessed for these characteris-
tics of requirements and design quality as atomic, com-
pleteness, consistentness, conciseness, feasibility, unam-
biguously, testability, prioritization, understandability,
security, and performance.

In this study, it is proposed to assess each indicator
by 0 or 1 point, where 1 —the requirement does not match
the characteristic, and 2 — the requirement matches the
characteristic. Such an assessment should be conducted

for each identified requirementR; for each compo-
nent C;. the number of points could be modified using

other quantitative approaches described before.

Also, it is worth mentioning that the points should
be given by the expert group. The expert group should
include representatives of both internal and external
stakeholders.

Step 5. Assessment of the level of satisfaction with
requirements. For each assessed requirement, the assess-
ment of the level of satisfaction with the requirement
shall be conducted. In this paper, the level of satisfaction
with requirement is considered as

|
S => L, 3)
1

where L, (I :1,_11) are corresponding characteristics as-

sessments R;: Ly is an indicator of atomic characteris-
tic; L,;is an indicator of completeness characteristic;
L,; is an indicator of consistentness characteristic; L; is
an indicator of conciseness characteristic; Ls; is an indi-
cator of feasibility characteristic; Lg; is an indicator of
unambiguously characteristic; L; is an indicator of test-
ability characteristic; Lg; is an indicator of prioritization
characteristic; and Lg; is an indicator of understandabil-
ity characteristic; L, is an indicator of security charac-
teristic; and L,y is an indicator of performance character-
istic.

Step 6. Determination of the boundary and recom-
mended levels of requirements for the component to be
developed. The boundary (acceptable, admissible) level

of satisfaction with requirements for the component to be
developed it is determined as follows:

|
S, =k-max[ZS”], )
1

[

where max [ZS"] is the maximum sum of values of
1

all system characteristics; and K is an acceptability fac-

tor,and 0 <k <1. It should be noticed that the higher the

level of system/subsystem/component criticality is, the

greater k value should be used.

Accordingly, the boundary satisfaction level for
specific requirements changes in this paper from
Siinres =0 10 S =11.

The recommended value of satisfaction with re-
quirements SO shall be set, it also shall vary from
Siinres =0 10 S =11.

Also, it is worth mentioning that an acceptability
factor and recommended levels of satisfaction with re-
quirements should be given by the expert group.

Step 7. Determination of the result satisfaction with
requirement level for the component to be developed. To
avoid possible risks, it is proposed to choose the mini-
mum  value of all  obtained §;, e

max res

max res

Ses =MIin(S;,S,,...,S;) as a resultant assessment. The
shall

satisfaction(S ., ) = {High, Medium, Low} , where

satisfaction level S be determined as

res

High, whenS; > S,
satisfaction(S, ) =< Medium,whenS; <S; <S, ¢, (5)
Low,whenS; <§,

where if §,>S,, then S;is considered as satisfied

(High), therefore the requirements do not need to be re-
fined; if Sy <S; <S,,, then corrective measures are nec-

essary to increase level of satisfaction (Middle); if
S; £y, then Si is significantly low and requires manda-

tory elaboration (Low).

Step 8. Result generation and report preparation.
The last step provides data systematization. At this stage,
the data obtained at the previous step are systematized
and visualized to assess the level of satisfaction with re-
quirements. The step involves the systematization of all
information in the form as an example of a Table 1.

Consequently, this table systematically combines
all before mentioned steps in one convenient place.

3. Case: An Example of using
the presented approach

To demonstrate the presented methodology of re-
quirement level satisfaction assessment the requirements
to signing-up (registration) feature of an under NDA pro-
ject was chosen. This feature is the first to be developed,
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Table 1

An example of a report excerpt of the satisfaction with requirement level for components

Ci Ri Characteristics

k Sp So Si

Li | Lai | Lsi | Lai | Lsi | Lei | Lai

Lsi | Loi | Lioi | Luai

Result:

Sres

Result:

SI’(ES

therefore its ordinal number is 1 (C, ). The development

company employs a user story to describe the require-
ments.

The list of requirements elaborated before the as-
sessment is the follows:

1. Requirement 1 (R;): There shall be a way to
sign-up and log-in.

2. Requirement 2 (R, ): The user wants to down-
load the list of all signed-up users in a CSV or Excel file.

3. Requirement 3 (R3): | want to have a sign-up

feature from only business domains. Can we also get a
verification email?

4. Requirement 4 (R,): I want to save a user’s
Google ID in the database.

5. Requirement 5 (Rg): As a user, | want to view
my progress in completing signing-up using ngx-pro-
gresshar Java Script library, so that | can track my pro-
gress.

Since all characteristics of the signing-up feature
are crucial from the perspective of business stakeholders,
the value is set to 0.9 by stakeholders who are conducting
the assessment, so S, = S, = 10.

Table 2 presents results of assessment by an expert
group of stakeholders of the project.

Reasons why these assessments were made by the
stakeholders expert group:

1. R;— the feature should include requirements

only for registration, and the initial includes the login as
well; the initial requirement is implicit and could be taken
in different ways, it is necessary to avoid any ambiguity;
the requirement does not comply with the accepted rules
for writing requirements.

2. R,—itis immediately clear that these require-

ments from a security and privacy viewpoint should not
apply to the average user, and most likely relate to an-
other feature; also without specifying details can lead to
performance problems; the requirement does not comply
with the accepted rules for writing requirements.

Table 2

An example of results of assessment by an expert group of stakeholders

Ci R Characteristics k Sb So Si
Li [La |Lsi |Lai |Lsi [Lei (L7 |[Lsi |[Lei [Laoi |Laai

1 1 0 0 1 1 1 0 0 1 1 1 1 7

2 1 1 0 1 0 1 1 0 0 0 5

3 1 0 1 0 1 0 0 1 0 1 1 0.9 | 10 10 6

4 1 1 1 0 1 0 0 1 0 1 1 7

5 1 1 1 0 1 1 1 1 1 1 1 10

Result: 5
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3. R;—the initial requirement does not require the

development of additional functionality; in this case the
requirement can be combined with requirement R, and

can be added as an additional acceptance criteria (e.g. a
list of allowed business domains); there is also a question
in the description that makes it unclear whether to imple-
ment it or not —the requirement does not comply with the
accepted rules for writing requirements.

4. R,—the initial requirement leads to the devel-

opment of another feature for registration with a user's
Google account; the requirement does not comply with
the accepted rules for writing requirements.

5. R - the initial requirement includes technical

details, which can lead to narrowing the perspective of
the developing team (designers, developers, etc.).

The obtained result shows that the requirements do
not meet the set L, and the satisfaction level is equal to

Low. In such a case, after the made assessment and the
resultant assessment is obtained, it is needed to redefine
the requirements. The list of requirements redefined after
the assessment is the following:

1. Requirement 1 (R;): As a User, | want to sign

up via my email and password to the system, so that | can
have access to my account.
2. Requirement 4 (R,): Asa User, | want to sign

up via Google to the system, so that | can have access to
my account.

The updated requirements provide a more correct
description of the required functionality and satisfy the
stakeholder at the appropriate level.

4. Recommendations to increase the level
of satisfaction with requirements

Satisfaction with requirements is important in soft-
ware development because clear and accurate require-
ments serve as the foundation for a successful project.
When requirements are well-defined, it is easier for de-
velopers to understand what needs to be built, which can
lead to more efficient development and a higher quality
end product. On the other hand, if requirements are un-
clear or incomplete, it can lead to misunderstandings, re-
work, and delays, which can negatively impact the over-
all satisfaction with the project.

There are several ways to increase satisfaction with
requirements in a software development project:

1. Involve stakeholders early and often in the re-
quirements gathering process. Engaging stakeholders
from the beginning will help ensure that their needs and
concerns are fully understood and incorporated into the
requirements.

2. Use clear, concise language in requirements. Am-
biguity and inconsistency can lead to misunderstandings
and frustration. Using a clear and concise language can
help reduce the likelihood of these issues.

3. Use of visualization techniques. Visualizing re-
quirements using techniques such as user stories,
wireframes, and prototypes can help stakeholders better
understand the requirements and provide more meaning-
ful feedback.

4. Use user-centered design principles. By focusing
on the needs and preferences of the end users, you can
create requirements that are more likely to be satisfactory
to them.

5. Prioritize requirements. It is not always possible
to meet all requirements, so it's important to prioritize
them based on their importance and the resources availa-
ble. This can help ensure that the most important require-
ments are addressed first.

6. Regularly review and update requirements. As
the project progresses, it is important to review and up-
date the requirements to ensure they are still relevant and
accurate. This can help prevent misunderstandings and

keep the project on track.

5. Discussion

The results of this study show the importance of
considering various characteristics of requirements to as-
sess the level of satisfaction with requirements. The
methodology proposed in this study is unique in that it
considers a number of important characteristics, such as
atomic, completeness, consistency, conciseness, feasibil-
ity, unambiguousness, testability, prioritized, under-
standability, security, and performance. This comprehen-
sive approach is a significant contribution to the field of
satisfaction with requirements in software development.

However, the methodology is still in its early stages
and may need further refinement and improvement. For
example, the characteristics and rating scale used in the
methodology may need to be adjusted based on the basis
of the specific requirements and goals of each project.
Additionally, there is a need for further research to inves-
tigate the interplay between different characteristics and
to develop more robust methods for assessing satisfaction
with requirements.

In conclusion, this study represents a significant
step forward in the field of satisfaction with requirements
in software development. The methodology proposed in
this study provides a valuable tool for practitioners and
researchers who are looking to improve the quality and
effectiveness of their requirement processes. Further re-
search and refinement of the methodology will be neces-
sary to fully realize its potential and ensure that the needs

and expectations of end users are met in future projects.
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6. Conclusion

The significance of satisfaction with requirements
cannot be overstated. Poor requirement specification and
implementation can lead to costly rework, delays, and ul-
timately, project failure. On the other hand, effective sat-
isfaction with requirements can lead to increased effi-
ciency, improved user satisfaction, and successful project
delivery.

A comprehensive analysis of satisfaction with re-
quirements in software development was presented. Ex-
isting literature on the topic was reviewed, and common
challenges and best practices were identified. As a result,
in this paper, a methodology for quantitative assessing
the satisfaction with requirements considering different
characteristics of requirements before the development
phase begins has been developed. The provided method-
ology allows assessing the level of satisfaction with re-
quirements depending on different characteristics.

It isimportant to emphasize that the presented meth-
odology, in contrast to others, is scalable, that is, the char-
acteristics and scale of assessments can change depend-
ing on the needs and expectations of the project.

The next steps of the research will be dedicated to
the improvement of the presented methodology by intro-
ducing new characteristics and their dependencies, and
transparent decision-making systems (for the least influ-
ence of the human factor on the part of interested stake-
holders). Also, in this regard, there is a need to consider
the software implementation of the following methodol-

0gy processes.
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METOJ0JIOI'TA OONIHIOBAHHSA 3AJOBOJIEHOCTI BUMOI'AMU HA PAHHIX CTAAIAX
MNPOLECY PO3POBJIEHHSA ITPOI'PAMHOI'O 3ABE3INEYEHHA

Anacmacia Cmpenkina, Apmem Teubkuit

IIpenMeToM JOCTIIKEHHS € TIPOIeC 3a0e3MeueHHs 3a/10BOJIEHOCTI BUMOT'aMU MPU PO3POOJICHHI MPOrpaMHOro
3abe3neueHHs. SIKICHUI eTan po3poOJIeHHS] BUMOT JI0 CUCTEMH, IO MTPOCKTYETHCS, sl BAKOHAHHS BCiX Ol3Hec-IIiJIeH,
3aJI0BOJICHHSI 3aMOBHHKA 1, 3PEIIITOI0, 3aI0BOJICHHS KiHIIEBOTO KOPUCTYBAYa, € OJHIE0 3 KITFOUOBUX YyMOB €(PEKTHBHOI
peanizauii Oyap-sxkoro IT-npoekty. PiBeHb 3a10BosIEHOCTI BUMOraM# Ma€ ITiIBUIIYBATHCH SIK OJIHA 3 TIEPEAYMOB YyC-
Xy MPOEKTY LLIIXOM po3podieHHst Bumor. 1106 rapanTyBary, 1110 IPOAYKT 41 MMOCITYTa BiANOBIAAI0Th NOTpedaM Ta
OYiKyBaHHSIM CBOIX KOPHCTYBAUiB YW CIIOXKHBAUIB, AyXe BaXKJIMBO 3a0€3MEYNTH 3a/10BOJICHICTh BUMOramMu. OCHOBHa
MeTa 3alpONOHOBAHOI0 JOCIIKEHHS — MPEACTABUTH METOOJIOTII0 KiJIbKICHOTO OLIIHIOBAHHS PIBHS 3a/I0BOJICHOCTI
BUMOTAaMH 3 ypaxyBaHHAM PI3HHX XapaKTEPHCTUK BUMOI HA MOYATKY eTally po3poOieHHsA. 3aBJaHHsl, 0 BUPIIIy-
I0ThCSI: JOCIIIUTH CYYaCHUH CTaH NPeIMETHOI 00JIacTi; PO3POOUTH METOIOJIOTIO OLIHFOBAHHSI PIBHS 33JJ0BOJICHOCTI
BHMOT'aMU; HA/IATU Ta JOCHIIUTH 3alPOIIOHOBAHY METOANKY Ha pealbHOMY HPHUKIIA/Ii; PEKOMEHIYBATH JIiT IO/0 Miji-
BHUIIICHHS PIBHS 33I0BOJIEHOCTI BUMoramu. [IpeacraBieHa MeToa0/10risl, Ha BIIMiHY BiJl HIINX, IJISl OTPUMaHHS Ki-
JIBKICHOI OILIIHKU PIiBHS 3aJI0BOJICHOCTI BUMOTraMH pO3IIIa€e TaKi XapaKTePUCTUKU K aTOMapHICTh, IOBHOTA, HECY-
MePEeYHICTh, JTAKOHIYHICTh, 3[1HCHEHHICTh, OJJHO3HAYHICTh, TECTOBAHICTh, MPIOPUTETHICTh, 3pO3yMiNicCTh, Oe3rey-
HICTb 1 IPOAYKTHUBHICTh. OTPUMaHUM Pe3yJIbTATOM € METOJIOJIOTIS KiJIbKICHOTO OLIIHIOBAHHS PIBHS 3aJI0BOJICHOCTI
BUMOTAaMH 3 ypaxyBaHHIM PI3HHX XapaKTePUCTHK BUMOT Ha TI0YATKY eTary po3podieHHs. [laHe mociimKeHHs € 3Ha-
YHUM 1 HEOOXiIHUM, TOMY IIIO B OUTBIIOCTI BUMAAKIB IOMEPEIH] JOCIIKSHHs He IPOIIOHYIOTh BUUEPITHUX KiJIbKic-
HHX Ta BUMIPHUX METOJIB BU3HAYEHHS CTYIEHs 330BOJIEHOCTI BUMOTaMH JI0 TUX YH IHIIHMX XapaKTepPUCTHK. Takox
MOKa3aHO BUKOPUCTAHHS CTBOPEHOI METOIOJIOTIT 3 peallbHUMK BUMOramiu. Jl01aTKOBO HaBeIeHO PEeKOMEHIAIIIT 010
TIOCHJICHHS PiBHS 33JI0BOJICHOCTI BUMOTraMu. BHCHOBOK. 3anporioHOBaHa METO/0JIOT IS € PO3IIUPIOBAHO0, HA BIAMIHY
BiJl IHIIIKX, & IIe 03HAYa€, 10 XapaKTEPUCTUKH Ta IIKaja OlIHOK MOXYTh (DaKTHYHO 3MIHIOBATUCH B 3aJIEKHOCTI BiJ
BUMOT, I[iJIel Ta iHmMx ocoonuBocreit [T-mpoekry.

Koarwouosi ciioBa: BUMOru; po3po0JieHHs MPOrpaMHOro 3a0e3NeUYeHHsI; 3aI0BOJICHICTh BUMOTraMH; pO3po0IIeHHS
BUMOT; XapaKTEPHCTUKH BHMOT.
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